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SAFETY NOTICE

Copyright © 2015 FCA US LLC

This publication’s purpose is to provide technical training information to individuals in the  
automotive trade.  All test and repair procedures must be performed in accordance with  
manufacturer’s service and diagnostic manuals.  All warnings, cautions, and notes must be 
observed for safety reasons.  The following is a list of general guidelines:

•  Proper service and repair is critical to the safe, reliable operation of all motor vehicles.
•  The information in this publication has been developed for service personnel, and can help 
    when diagnosing and performing vehicle repairs.
•  Some service procedures require the use of special tools.  These special tools must be used as 
    recommended throughout this Technical Training Publication, the diagnostic manual, and the 
    service manual.
•  Special attention should be exercised when working with spring- or tension-loaded        
    fasteners and devices such as E-Clips, Cir-clips, snap rings, etc.  Careless removal may cause 
    personal injury.
•  Always wear safety goggles when working on vehicles or vehicle components.
•  Improper service methods may damage the vehicle or render it unsafe.
•  Observe all warnings to avoid the risk of personal injury.
•  Observe all cautions to avoid damage to equipment and vehicles.
•  Notes are intended to add clarity and should help make your job easier.

Cautions and warnings cover only the situations and procedures FCA US LLC has encountered 

and advise the service trade of all conceivable ways in which service may be performed, or of the 

undertaken any such broad service review.  Accordingly, anyone who used a service procedure or 
tool that is not recommended in this publication, must be certain that neither personal safety, nor 
vehicle safety, is jeopardized by the service methods they select.

No part of this publication may be reproduced, stored in a 
retrieval system or transmitted, in any form or by any 
means, electronic, mechanical, photocopying, recording, 
or otherwise, without the prior written permission of 
FCA US LLC.

FCA US LLC reserves the right to make changes from time 
to time, without notice or obligation, in prices, 

discontinue models.  See your dealer for the latest 
information.
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NOTE: Mopar oil leak dye has not been approved for use with the 8- and 9-speed automatic 

CAUTION: 
transmission in the center of the oil pan.  The supports for the jack should be 
placed around the edge of the pan or rail.
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LESSON 2  
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• 

• 

• 

Braking Rotating Ratio
A B C D E
X X X
X X
X X X

X X X
X X X
X X X
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X X X
X X X
X X
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• 

• 
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Solenoid

(NC)

A

(NC)

B

(NC)

C

(NO)

D

(NO)

E

(NO)

TCC

(NC) (NO)
X X X X

X X X X X
X X X X X
X X X X X
X X X X X
X X X
X X X
X X X
X
X X X
X X X
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Current
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• 
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ACTIVITY 1  

1. 

2. 

3. 
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3. 
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5. 
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11. 

12. 

13. 
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LESSON 3  

Torque Converter

1

2

2034-81_0004

1 2
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1

2

2034-81_0013

1 2



8-Speed Automatic Transmission Diagnosis and Repair 45

1
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3

2034-81_0007
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4

1

2

5

3

2034-81_0009

1 4
2 5
3

CAUTION: The TCM can be damaged by electrostatic discharge (ESD).  Always take 
precautions to avoid ESD when handling a valve body assembly.  A wrist 
band grounding device is the most reliable method of diverting electrostatic 
discharge.  
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15

3

4

2

2034-81_0010

1 4
2 5
3

NOTE: The oil pump cover bolts are made of lightweight aluminum alloy.  These bolts MUST 
be replaced each time they are removed.
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2034-81_0005

1 3
2 4



8-Speed Automatic Transmission Diagnosis and Repair 49

21 43 5 6 7 8
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2034-81_0008
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3

1

2

2034-81_0025

1 3
2

NOTE: The snap rings must be replaced whenever they are removed.

CAUTION: The aluminum drums must be handled with care.  Do not drop or dent the 
drums during service.  Always inspect the drum carefully for excessive loss of 
metal around the snap ring retainer groove and for deformation.
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A B E C D

Holding Rotating{ {
2034-81_0011
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2034-81_0023
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NOTE: 
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2034-81_0201
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Brake Clutch Ratio
A B C D E
X X X
X X
X X X

X X X
X X X
X X X
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X X X
X X

Solenoid

(NC)

A

(NC)

B

(NC)

C

(NO)

D

(NO)

E

(NO)

TCC

(NO) (NO)
X X X X

X X X X X
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X X X X X
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X
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2034-81_0210
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From Line 
Pressure Solenoid

To Main Line

To TCC, Prime, and Lube

1

3

2

4

5

2034-81_0214

1 4
2 5
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Filter

Lubrication

Cooler
TC-V

TCH2-V
TCH1-V

SV-TC

Converter

Reduced Solenoid Pressure

Regulated Line Pressure

TCC

TCC-V

SOL
TCC

From LPS

Main Line Pressure

2034-81_0212
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Cooler
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Converter
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2034-81_0219

C
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Position Valve
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Regulated Line 
Pressure

VFS Control

CV-C
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2034-81_0220

HV-B2
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Stage 1 Stage 2 Stage 3

Clutch Pressure

CV-B1

B1

CV-B2

HV-B1

SOL B

B2

2034-81_0221
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2034-81_0223

PS Cyl

Park Hold
Solenoid

RET-V

Park-V

SOL
Park

RED-V

From C Clutch 
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2034-81_0222

Park Position Reverse/Neutral Position Forward Position

PosD-V

Pos-V

System Pressure

From Park Solenoid

To C/D/E 
Clutch Valves

From Clutch C or E
via Shuttle Valve
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C E
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DEMONSTRATION 2  

1. 

2. 

3. 
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2034-81_0017

T C M

Power Actuator Supply

Actuator Supply

SOL - D 
SOL - B 
SOL - E 
SOL - C
TCC Solenoid
Line Pressure Solenoid
Park Release Solenoid

Park Hold Solenoid

Temperature Sensor

“Park”
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+

_
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Sensor Ground
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Park Lock
“Not Park” Position Sensor

SOL - A Ground

CAN-C
BUS
Dedicated
CAN BUS
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CAN 1 LO
CAN 2 HI
CAN 2 LO



86 8-Speed Automatic Transmission Diagnosis and Repair



8-Speed Automatic Transmission Diagnosis and Repair 87

3

1 2
2034-81_0019

1 3
2
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1

2

2034-81_0018

1 2

NOTE: The TCM internal temperature sensor can be viewed on the scan tool.
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1 2

2034-81_0020

1 2
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87

65

43

2
1

9

Solenoid A        = Normally Closed
Solenoid B       = Normally Closed
Solenoid C       = Normally Open
Solenoid D       = Normally Open
Solenoid E       = Normally Open
TCC Solenoid  = Normally Closed
Line Pressure  = Normally Open
Solenoid

2034-81_0225
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2 7
3 8
4 9
5
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ESM Connector

TCM Connector
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ACTIVITY 2  

ANALYZE COMMUNICATION CIRCUITS
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LESSON 5  
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     ZF 8 Speed Automatic Transmission 
Diagnostic Worksheet

Dealer Name:

Last 8 Digits of VIN:

Transmission Software Level:

Vehicle Model:

Dealer Code:

Date of Complaint:

Customer Complained Of:
Shift Quality

Contact Name:

Phone # & Fax #:

RO #: Mileage:

Repeat Complaint: Yes No

Vehicle Build Date: Vehicle Sale Date:

Engine Software Level:

Transmission Model No.   1090 
        (e.g. 1090  010  020) 

Transmission Serial No:

Function

Noise

Limp Mode

Leak

Other

Defect Details:

NoYesTransmission / Vehicle Fault Codes Registered:

Codes Registered:

Transmission Identification Plate: 
Is engraved onto the Left Hand side of the transmission casing

ZF - APPROVAL CONFIRMATION:

Approval Number:

Approval Date:

Component to be 
Dispatched:

Component Dispatch Date:

Print Form
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2034-81_0240

pistons

valves

valves
valve

screen

adaptervalve
filter

pressure spring
piston

ballsballs

ball

rocker 
ball

2034-81_0242

SOL

Park

Hold

Park

Cyl

LP-V

RED-V

SV-TC

TCC-V

CV-B1

HV-B1
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2034-81_0243

TC-V

Pos-V

PosD-V

HV-B2CV-B2

HV-A
HV-D
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WORLDWIDE
The special service tools referred to herein are required for certain service operations. These special service
tools or their equivalent, if not obtainable through a local source, are available through the following outlet:

Telephone 1-855-298-2687              2801-80th Street Kenosha, WI 53143, U.S.A. FAX 1-855-303-8985
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