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Warnings and Cautions

Warnings and Cautions

| A WARNING |

Follow the specified procedures in the indicated order to avoid personal injury.

| A CAUTION |

Follow the specified procedures in the indicated order to avoid equipment malfunction or damage.

Note: Additional relevant information not covered in the service procedure.

I A WARNING |

Before starting a vehicle:
1. Sitin the driver's seat
2. Place shift lever in neutral
3. Set the parking brake

Before working on a vehicle or leaving the cab with engine running:
4. Place shift lever in neutral
5. Set the parking brake
6. Block the wheels

When parking the vehicle or leaving the cab:
7. Place shift lever in neutral
8. Set the parking brake

I A CAUTION |

Do not release the parking brake or attempt to select a gear until the air pressure is at the correct level.

To avoid damage to the transmission during towing:
9. Place shift lever in neutral
10. Lift the drive wheels off of the ground or disconnect the driveling

Do not operate vehicle if alternator lamp is lit or if gauges indicate low voltage.
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General Information

Suggested Tools

Air Gauges
e 2(0-100) PSI Air Gauges

Volt/Ohm Meter
e SPX/Kent-Moore 1 (800) 328-6657
e P/N 5505027

PC-based Service Tool “ServiceRanger”
e (Contact your OEM

Data Link Tester
e Eaton Service Parts 1 (800) 826-HELP (826-4357)
e P/N MF-KIT-04

Download Harness Kit
Eaton Service Parts 1 (800) 826-HELP (826-4357)
o K-3481

Test Adapter Kit
* SPX/Kent-Moore 1 (800) 328-6657
e FEaton Test Adapter Kit P/N J-43318
e Serial Link Adapter Kit P/N J-38351-B

For more information call 1-800-826-HELP (826-4357)
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General Information

Transmission Models Included
18-Speed

oy,

10-Speed
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General Information

Diagnostic Procedure

Follow the flow cart below for all AutoSelect/AutoShift failures. Perform tests and procedures as directed by the flowchart.

Key on.

'

Retrieve active codes. Note: Scan tool
or P.C. may be required if service light
is not avialable.

¢ Perform Electrical System Pretest

* Refer to the Fault Code Isolation
Procedure Index to select a Fault
Code Isolation Procedure

Active codes?

Observe Gear Display

Can a solid "N"
be observed in
Gear Display ?

¢ Perform Power-Up Sequence Pretest

Will engine crank ?
 Perform Front Box Control Test

¢ Perform Gear Display Test

Retrieve Inactive Codes. ‘

* Record and clear codes

¢ Perform Driving Technique to reproduce
the inactive fault code

Inactive Codes?  Perform Electrical System Pretest

YES * Perform Air Pretest

 Refer to the Fault Code Isolation
Procedure Index to select
a fault code isolation procedure

Perform Electrical System Pretest

Perform Air Pretest

Perform Power-Up Sequence Pretest

Refer to Symptom-Driven Diagnostics

Table to select a symptom isolation procedure

8

YES

"y

’ Test complete. ‘
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General Information

Fault Code Retrieval/Clearing

Retrieving Fault Codes

Retrieve fault codes by enabling the system’s self-diagnostic mode.

Note: You can also use a PC- based service tool, such as the ServiceRanger to retrieve fault codes.

1.

2.

Place the shift lever in neutral.
Set the parking brake.

Turn the ignition key on but do not start the engine. If the engine already running, you may still retrieve codes, however,
do not engage the starter if the engine stalls.

To Retrieve Active Codes: Start with the key in the on position. Turn the key off and on two times within five seconds
ending with the key in the on position. After five seconds, the service lamp begins flashing two-digit fault codes. If no
faults are active, the service light will not flash.

2 times

o @

To Retrieve Inactive Codes: Start with the key in the on position. Turn the key off and on four times within five seconds
ending with the key in the on position. After five seconds, the service lamp begins flashing two-digit fault codes. If there
are no inactive faults, the service light will not flash.

4 times

o @

Observe the sequence of flashes on the indicator lamp and record the codes. A one to two second pause separates each

stored code, and the sequence automatically repeats after all codes have been flashed.
1 Flash 3 Flashes 2 Flashes 1 Flash

pot ETr— o
Short Long Pause Short
)

pause (3-4 sec pause
(1/2 sec) (1/2 sec)

Code 13 Code 21

1-4
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General Information

Clearing Fault Codes

The following procedure clears all inactive fault codes from the ECU’s memory. Active fault codes are automatically cleared when
the fault has been corrected.

Note: You may use a PC-based Service Tool, such as ServiceRanger, to clear fault codes.

Place the shift lever in neutral.

Set the parking brake.

Turn the ignition key on but do not start the engine.

el

Start with the key in the on position. Turn the key off and on six times within five seconds ending with the key in the on
position.
6 times

ot ¥
%/)

Note: If the codes have been successfully cleared, the service lamp will come on and stay on for five seconds.

=

5. Turn key off and allow the system to power down.
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General Information

Driving Techniques

Fault PID |SID FMI Description Type of Code | Driving Technique
Codes o
11 254 2,12 System Control- | Component Key on. If the fault is present, the system should %
ler automatically detect the problem and set the code. S
If the fault is not present at key on, operate the ve- -
hicle and attempt to duplicate the driving condi- §-
tions that triggered the fault code. Possible §
triggers include heat and vibration. =~
12 233 12 Transmission Component Key on. If the fault is present, the system should =
Controller automatically detect the problem and set the code.

If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

13 236 4,5 Power Connect | Component Key on. If the fault is present, the system should
Relay Coil automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

14 18 12 Shift Lever Component Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat, vibration and selecting dif-
ferent shift lever positions.

15 57 2 Shift Lever Data | Component Key on. If the fault is present, the system should
Link automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

16 248 2 Eaton Component Key on. If the fault is present, the system should
Proprietary Link automatically detect the problem and set the code.
(EPL) If the fault is not present at key on, operate the ve-

hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

17 237 4 Start Enable | Component Key on. If the fault is present, the system should
Relay Coil automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
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General Information

Fault
Codes

PID

SID

FMI

Description

Type of Code

Driving Technique

31

62

3,4

Engine Brake Re-
lay Coil

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

33

168

Battery
Supply

Voltage

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

35

231

2,7

Engine  Control

Failure

System

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat, vibration and varying levels
of throttle demand.

41

56

Range Failed to
Engage

System

Operate the vehicle and perform several range up-
shifts and downshifts. The failure is detected after
5 consecutive attempts to complete the same type
of range shift. Several shifts (ten or more) may be
necessary before the ECU confirms the failure.

42

61

Splitter Failed to
Engage

System

Operate the vehicle and perform several range up-
shifts and downshifts. The failure is detected after
5 consecutive attempts to complete the same type
of range shift. Several shifts (ten or more) may be
necessary before the ECU confirms the failure.

43

350r 36

34,5

Range Solenoid
Valve

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

44

94

3,45

Interia Brake So-
lenoid Coil

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

46

37 or 38

45

Splitter Solenoid
Valve

Component

Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
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General Information

Fault PID |SID FMI Description Type of Code | Driving Technique
Codes
51 60 2 Rail Select Sen- | Component Key on. If the fault is present, the system should
sor automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
52 59 2 Gear Select Sen- | Component Key on. If the fault is present, the system should
sor automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
53 34 2 Reverse Ball | Component Select a reverse gear (repeatedly).
Switch
56 161 2 Input Shaft | Component Select a forward gear and drive at a steady speed
Speed Sensor no slower than 10 m.p.h. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of failure is related to heat and vibra-
tion.
57 160 2 Main Shaft | Component Select a forward gear and drive at a steady speed
Speed Sensor no slower than 10 m.p.h. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of failure is related to heat and vibra-
tion.
58 191 2 Output Shaft | Component Select a forward gear and drive at a steady speed
Speed Sensor no slower than 10 m.p.h. It may be necessary to
operate the vehicle for a prolonged period of time
if the cause of failure is related to heat and vibra-
tion.
61 39 5,6 Rail Select Motor | Component Key on. If the fault is present, the system should
automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
63 40 5,6 Gear Select Mo- | Component Key on. If the fault is present, the system should

tor

automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible

triggers include heat and vibration.
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General Information

Fault PID |SID FMI Description Type of Code | Driving Technique

Codes

65 251 4 Low Motor Volt- | Component Key on. If the fault is present, the system should

age automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.

71 60 7 Stuck Engaged | System Engage LO gear and allow the vehicle to slowly
move forward. While the vehicle is in motion,
move the shift lever to Reverse LO and slowly
bring the vehicle to a stop. The vehicle will shift
into Reverse LO. Several shifts (ten or more) may
be necessary before the ECU confirms the failure.

72 59 7 Failed to Select | System Complete several shifts while the vehicle is in mo-

Rail tion, including selections from neutral. Allow the
transmission to complete several automatic
shifts.

73 58 7 Failed to Engage | System Complete several shifts while the vehicle is in mo-

Gear tion, including selections from neutral. Allow the
transmission to complete several automatic
shifts.

74 54 7 Failed to Syn Ini- | System With vehicle stopped, select a drive gearand fully

tial Engagement depress the clutch pedal. Return transmission to
neutral. Repeat several times.

83 18 14 Shift Lever Miss- | Component Key on. If the fault is present, the system should

ing

automatically detect the problem and set the code.
If the fault is not present at key on, operate the ve-
hicle and attempt to duplicate the driving condi-
tions that triggered the fault code. Possible
triggers include heat and vibration.
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General Information

Fault Code Isolation Procedure Index

Fault

Codes SID PID FMI Description Type of Code Page Number
11 254 2,12 System Controller Component 2-27
12 233 12 Transmission Gontroller Component 2-29
13 236 4,5 Power Connect Relay Coil Component 2-31
14 18 12 Shift Lever Component 2-35
15 57 2 Shift Lever Data Link Component 2-39
16 248 2 Eaton Proprietary Link Component 2-45
17 237 4 Start Enable Relay Coil Component 2-55
31 62 34 Engine Brake Relay Coil Component 2-59
33 168 4 Battery Voltage Supply Component 2-63
35 231 2,7 Engine Control Failure System 2-65
4 56 7 Range Failed to Engage System 2-73
42 61 7 Splitter Failed to Engage System 2-77
43 35 or 3,45 Range Solenoid Valve Component 2-81
36
44 54 3,45 Inertia Brake Solenoid Coil Component 2-87
46 37 or 45 Splitter Solenoid Valve Component 2-93
38

51 60 2 Rail Select Sensor Component 2-99
52 59 2 Gear Select Sensor Component 2-109
53 34 2 Reverse Ball Switch Component 2-119
56 161 2 Input Shaft Speed Sensor Component 2-125
57 160 2 Main Shaft Speed Sensor Component 2-129
58 191 2 Output Shaft Speed Sensor Component 2-133
61 39 5,6 Rail Select Motor Component 2-137
63 40 5,6 Gear Select Motor Component 2-145
65 251 4 Low Motor Voltage Component 2-153
71 60 7 Stuck Engaged System 2-159
72 59 7 Failed to Select Rail System 2-165
73 58 7 Failed to Engage Gear System 2-169
74 54 7 Failed to Sync Initial Engagement System 2-173
83 18 14 Shift Lever Missing Component 2-177
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General Information

Symptom Driven Diagnostics Index

Symptom Isolation Procedure Page Number
Electrical System Test Electrical System Test 3-1
If "-"is displayed on the Gear Display, and there are no | Front Box Control Test 3-17
active or inactive codes

If the Gear Display is not working, and there are no ac- | Gear Display Power Supply Test 3-29
tive or inactive codes

If the engine does not start with the Shift Lever is in | Start Enable Relay Contact Test 3-37
neutral, and there are no active or inactive codes

If the transmission does not engage a gear, and there | AutoShift/AutoSelect will not Engage a Gear Test 3-41
are no active or inactive codes

If the PC-based Service Tool does not work J-1587 Data Link Test 3-49
If the transmission does not perform range shifts, and | Range System Test 3-97
there are no active or inactive fault codes

If the transmission does not perform Splitter Shifts, | Splitter System Test 3-61
and there are no active or inactive fault codes

If unable to shift the transmission with the Up/Down | Up/Down Button Test 3-65
Buttons, and there are no Active or Inactive codes

If a shift complaint exists and there are no Active or | AutoShift/AutoSelect Shift Complaint Test 3-67
Inactive codes

If the transmission has an air leak and there are no | Transmission Air Leak Test 3-73
Active or Inactive fault codes

If the Auto Neutral feature is not working Neutral Lock Input Test 3-79
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General Information
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Fault Isolation Procedures

Electrical System Pretest

Overview

The test does not relate to any specific fault code, but must be
completed before performing Fault Code Isolation Table proce-
dures. The pretest verifies the batteries are fully charged.

Detection

There is no detection process specifically for the basic electri-
cal supply. However, failures of this type are generally detected
by the transmission or driver as some other type of fault code
or symptom.

Fallback

There is no fallback for the electrical pretest, however, it may
effect other systems.

Required Tools

Basic Hand Tools
Eaton Test Adapter Kit
Digital Volt/Ohm Meter
Troubleshooting Guide
Battery Load Tester

Possible Causes

This pretest can be used for any of the following:

Low Batteries
Starter/Battery connections

VOLTS

V. CcoM A @
O]

J
[/ \\
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Fault Isolation Procedures

Electrical System Pretest

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery
connections for integrity.

3. Measure voltage
across battery.

If voltage is 11 to 13 volts on a 12

’ volt system or

22 to 26 on a 24 volt Go to Step V.

system
If voltage is outside of Repair or replace battery/s and
range charging system as required.
Repeat this step.
-n
Q
=3
7]
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Step V Procedure Condition Action

1. Key off.

2. Load Test the Battery/ If the battery/s maintain Test Complete.
S. the specified load

If the battery/s fail the Replace the damaged battery/s and
load test : repeat this step.
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Fault Isolation Procedures

Power-Up Sequence Pretest

Overview Required Tools

. . - . , *  Basic Hand Tools
A failure during the self-check indicates a failure of the Shift ,
Control. e Eaton Test Adapter Kit
* Digital Volt/Ohm Meter

* Troubleshooting Guide

Detection

The power-up self-check is performed automatically each time  Pgssihle Causes
the key is turned on. Turn the key on and watch the service
lamp. If power-up stops with the service lamp constantly on,

. , This test can be used for the following:
or it never comes on, self-check has failed.

¢ Shift Control
Fallback e Vehicle Harness

If self-check fails, the product cannot perform any operations.

el NS9oN

System manager
ECU o | Eatgn
o "
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Fault Isolation Procedures

Power-Up Sequence Pretest

m Procedure Condition Action

1. Key on.
2. Observe service If service lamp lights for Test complete.
lamp. one second and goes off

If service lamp never Go to Step B.
comes on >

If service lamp is on Replace Eaton supplied shift tower

steady containing system manager  and
shift lever. If vehicle has the
System Manager ECU mounted in a
separate location from the Shift
Lever, go to Step C.

Step B Procedure Condition Action

-n
=

1. Key off. —
A

2. Disconnect shift lever 24-way %
connector. =

(=)

-

3. Key on. -
=)

4. Measure voltage If voltage is within 1 volt Replace shift lever. Go to Step A. o
between shift lever of battery voltage _%

[1°]

(7]

24-way connector
pins A1 and B1.

If voltage is outside of Repair or replace tower harness.
range Go to Step A.

i
5

oo
3435867809 100112
0000000000
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Fault Isolation Procedures

Power-Up Sequence Pretest , continued

Procedure

Condition

Action

1.

Key on.

Connect hand-held diagnos
tool to transmission diagnos
port.

tic
tic

Select monitor data and view

"TRANS_RNG_SEL".

Disconnect shift lever 24-way

Place a  jumper
between shift lever
24-way  connector
pins:

* A1 and B3

*B1 and B4

—

If TRANS_RNG_SEL
reads "HI"

If hand-held diagnostic
tool does not read
TRANS_RNG_SEL "HI"

Go to Step D.

Go to Step E.

-
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Fault Isolation Procedures

Power-Up Sequence Pretest , continued

m Procedure Condition Action

1. Key on.

2. Remove jumpers.

3. Place a  jumper If TRANS_RNG_SEL Replace shift lever. Go to Step A.
between shift lever ’ reads "LO"
24-way  connector
pins:
*B1 and B3
* A1 and B4

If hand-held diagnostic Go to Step E.
tool does not read '
TRANS_RNG_SEL "LO"
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Fault Isolation Procedures

Power-Up Sequence Pretest , continued

m Procedure Condition Action

1. Disconnect system manager 32-
way connector.

2. Measure resistance If resistance for each Replace system manager ECU. Go
between system measurement is 0 to .3 to Step A.
manager 32-way ohms

connector pins and shift lever
24-way connector pins:

* 32-way D8 and 24-way B8

* 32-way C8 and 24-way B7

* 32-way D9 and 24-way B6

* 32-way C9 and 24-way B5

* 32-way C13 and 24-way B4

* 32-way D13 and 24-way B3

If any measurement is Repair or replace tower harness as
outside of range required. Go to Step A.

000000000000 0000
133789579 obhhhhhs
OO0 00000000 oooooob
000000000000 0000

Doo0000000000
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000000000000
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Shift Lever 24-way Connector
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Fault Isolation Procedures

Power-Up Sequence Pretest , continued

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

This page left blank intentionally.

2-8



Fault Isolation Procedures

Air Pretest

Overview

The pretest does not relate to any specific fault code, but must
be completed before performing Fault Code Isolation Table
procedures. The pretest verifies that the basic air input is OK
before testing individual system functions.

Detection

There is no detection process specifically for the basic air sup-
ply. However, failures of this type are generally detected by the
transmission or driver as some other type of fault code or
symptom.

Fallback

There is no fallback mode for air pretest, however, it may effect
other systems.

Required Tools
*  Basic Hand Tools
e (0-100 PSI Air Pressure Gauge
e Troubleshooting Guide

Possible Causes

This pretest can be used for any of the following:
e Low Air Pressure
*  Contaminated Air
e Air Filter / Regulator

Air filter/regulator
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Fault Isolation Procedures

Air Pretest

m Procedure Condition Action

1. Key off.

2. Install a 0 to 100 PSI air gauge
in the requlated test port of the
air filter/regulator.

3. Start engine and If air pressure cuts off at Go to Step B.
allow air pressure to 90 to 120 PSI ’
build to governor cut-
off.

If air pressure is outside Repair vehicle air system as
of range required. Repeat this step.
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=
/
Regulated test port
Step B Procedure Condition Action |
1. Key off.
2. Monitor air pressure. If vehicle maintains air Go to Step C.
: pressure !
If vehicle loses air Repair vehicle air system as
pressure required. Repeat this step.
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Fault Isolation Procedures

Air Pretest, continued

m Procedure

Condition Action
1. Read air pressure If air pressure is 55 to 65 Test Complete.
gauge installed at the PSI
requlated port.
If air pressure is outside Repair vehicle air system as
of range required. Repeat this Step V.
m Procedure Condition Action
1. Remove air supply If air flows from the Replace air filter/regulator. Go to
line to the air filter/ ' supply line I Step C.
regulator and check
air flow.
If air does not flow from Repair vehicle air supply to the

2-11
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regulator. Go to Step C.




Fault Isolation Procedures

Air Pretest, continued
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Fault Isolation Procedures

Component Code: 11
(SID 254, FMI 2,12)
System Manager

Overview

This fault code indicates an internal failure of the System Man-
ager ECU.

Detection

The System Manager checks the program memory every time

the key is turned on. If the System Manager ECU is able to de-
tect a failure within its own memory, it sets this fault code.

Fallback

This fault causes an In Place fallback while moving and a self-
check failure if it occurs during power-up.

Required Tools
e Basic Hand Tools
e AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e  Improper configuration software
e Fault System Manager ECU

System manager
ECU N

—

T o\~
o Eaten

] u
] E
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Fault Isolation Procedures

Code 11 (SID 254, FMI 2,12), System Controller Test

m Procedure Condition Action

1. Key on.
2. Retrieve code (see If code 11 is active Replace System Manager.
page 1-4)
If code 11 is inactive Test complete.
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Fault Isolation Procedures

Component Code: 12
(SID 233, FMI 12)
Transmission ECU

Overview Required Tools
e Basic Hand Tools

The code indicates an internal failure of the Transmission ECU. ) . )
e AutoSelect/AutoShift Troubleshooting Guide

Detection Possible Causes

The Transmission ECU checks the program memory every ) .
time the key is turned on. If the transmission is able to detect | NS fault can be caused by any of the following:
a failure within its own memory, it sets this fault code. ¢ Improper configuration software

Fallback e Faulty Transmission ECU

This fault causes an In Place fallback while moving and a fail-
ure during system initialization.

L

Transmission ECU
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Fault Isolation Procedures

Code 12 (SID 233, FMI 12),Transmission ECU Test

m Procedure Condition Action

1. Key on.
2. Retrieve codes (see If code 12 is active Replace Transmission ECU.
page 1-4)
If code 12 is inactive Test complete.
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Fault Isolation Procedures

Component Code: 13
(SID 236, FMI 4,5)
Power Connect Relay Coil

Overview

This code indicates an electrical failure of the relay used to dis-

tribute power throughout the transmission system.

Detection

The System Manager checks the integrity of the Power Con-
nect Relay Coil. If it detects a short to ground or open it sets a

fault.

Fallback

This fault causes and In Place fallback while moving and a fail-

ure during system initialization.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e System manager ECU
*  Tower harness
e Power connect relay

System manager —
Y ECU ]

AN

| —Towerharness

S]Q%Iﬁ

SXstem manager
24-way connector

'— Power connect
f relay coil
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Fault Isolation Procedures

Code 13 (SID 236, FMI 4,5), Power Connect Relay Coil Test

m Procedure Condition Action

1. Key off.

2. Disconnect system manager 24-
way connector.

3. Measure resistance If resistance is 40 to 90 Replace system manager ECU
between system ohms (Only if Fault Code is Active). Go
manager 24-way to Step V.

connector pins A6 and B4.

If resistance is outside of Go to Step B.
range

| ] -
o B R — :
oo ggugtd =3
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Fault Isolation Procedures

Code 13 (SID 236, FMI 4,5), Power Connect Relay Coil Test, continued

Step B Procedure Condition Action

1. Remove power connect relay
connector from tower harness.

2. Measure resistance between If resistance is 40 to 90 ochms Repair or replace tower harness.
power connect relay pins 85 and Go to Step V.
36.
If resistance is outside of range Replace power connect relay. Go
to Step V.
1 [
@ 57 ﬁ
|| 87 L]
= OHVS
] { 85
30 J °
1 ==
& =)

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.

3. Keyon.

4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes (see If nocodes Test complete.
page 1-4)
If code 13 appears Return to Step A to find error in
testing.
If code other than 13 appears Go to Fault Code Isolation

Procedure Index (see page 1-10).

2-19



Fault Isolation Procedures

Code 13 (SID 236, FMI 4,5), Power Connect Relay Coil Test, continued
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Fault Isolation Procedures

Component Code: 14
(SID 18, FMI 12)
Shift Lever

Overview

This code indicates an internal failure of the shift lever.

Detection

Starting at key-on and throughout operation, the System Man-
ager constantly measures the feedback from the Shift Lever
circuit. If the feedback is out of range, the fault is set. This type
of failure represents a short to battery, short to ground, or
open circuit.

Fallback

This fault causes a downshift only fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
*  Malfunctioning shift lever
e System Manager
e OEM harness

System manager —
Y ECU ]

1

]

~— B

AN
/!Tower harness

ﬁ]i%lﬁ

SXstem manager
“ 24-way connector

= — Power connect
relay coil
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Fault Isolation Procedures

Code 14 (SID 18, FMI 12), Shift Lever Test

m Procedure Condition Action

1. Key off.
2. Disconnect shift lever 24-way
connector.
3. Key on.
4. Measure voltage across shift If voltage is within 1 volt of battery Replace shift lever (Only if Fault
lever 24-way connector pins A1 voltage Code is Active). Go to Step V.
and B1.
If voltage is outside of range Repair ignition supply to shift lever.
Goto Step V.
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Fault Isolation Procedures

Code 14 (SID 18, FMI 12), Shift Lever Test, continued

2-23

Procedure

Condition

Action

1.

Key off.

Reconnect all connectors.

Key on.

Clear Fault Codes (see page 1-4)

Use Driving Technique (see
page 1-6) to attempt to reset the
code.

Retrieve Fault Codes (see
page 1-4)

If no codes

If code 14 appears

If code other than 14 appears

Test complete.

Return to Step A to find error in
testing.

Go to Fault Code Isolation
Procedure Index (see page 1-10).



Fault Isolation Procedures

Code 14 (SID 18, FMI 12), Shift Lever Test, continued
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Fault Isolation Procedures

Component Code: 15

(SID 57, FMI 2)

Shift Lever Data Link

Overview

This code indicates that the system manager ECU and the shift
lever are unable to communicate.

Detection

The System Manager constantly monitors communication
with the Shift Lever and sets a fault if communication drops

out.

Fallback

There is no Fallback Mode for this fault.

Required Tools
*  Basic Hand Tools
¢ Hand-Held Diagnostic Tool
* Digital Volt/Ohm Meter
e AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Damaged shift lever data link
e Malfunctioning shift lever
e Malfunctioning system manager ECU

Shift lever
24-way
connector

System manager —
ECU

(@D
>
il
— Shift lever
Wy
4:_1_‘ SN
o Eaﬁ@@
LI _Tower
u ) harness
of @
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Fault Isolation Procedures

Code 15 (SID 57, FMI 2), Shift Lever Data Link Test

m Procedure Condition Action

1. Key on.

2. Retrieve Fault Codes (see If code 15 is active Replace Eaton supplied shift tower
page 1-4) containing system manager  and

shift lever. If vehicle has the
system manager ECU mounted in a
separate location from the shift
lever, go to Step B.
If code 15 is inactive Test complete.
Step B Procedure Condition Action |

1. Key off.

2. Connect hand-held diagnostic -
tool to transmission diagnostic =
port. E

a3

3. Select monitor data view =
"TRANS_RNG_SEL". =3

-

Disconnect  shift lever 24-way .

connector. S
(1]

Place a jumper between shift lever If TRANS_RNG_SEL reads "HI" Go to Step C. _%
24-way connector pins: @
¢ A1 and B3
*B1 and B4

If hand-held diagnostic tool does Go to Step D.
not read TRANS_RNG_SEL "HI"
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Fault Isolation Procedures

Code 15 (SID 57, FMI 2), Shift Lever Data Link Test, continued

m Procedure Condition Action

1. Remove jumpers.

2. Place a jumper between shift If TRANS_RNG_SEL reads "LO" Replace shift lever. Go to Step V.
lever 24-way connector pins:
*B1 and B3
* A1 and B4

If hand-held diagnostic tool does Go to Step D.
not read TRANS_RNG_SEL "LO"
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Fault Isolation Procedures

Code 15 (SID 57, FMI 2), Shift Lever Data Link Test, continued

m Procedure Condition Action

1. Disconnect system manager 32-
way connector.

2. Measure resistance between If resistance for each measurement Replace system manger ECU. Go
system  manager  32-way is 0to .3 ohms to Step V.
connector pins and shift lever
24-way connector pins:
* 32-way D8 and 24-way B8
* 32-way C8 and 24-way B7
* 32-way D9 and 24-way B6
* 32-way (9 and 24-way B5
* 32-way C13 and 24-way B4
* 32-way D13 and 24-way B3

If any measurement is outside of Repair or replace tower harness as
range required. Go to Step V.
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Fault Isolation Procedures

Code 15 (SID 57, FMI 2), Shift Lever Data Link Test, continued

m Procedure Condition Action

1. Key off.
2. Reconnect all connectors.
3. Key on.

4. Clear Fault Codes. (see page 1-
4)

9. Use Driving Technique (see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault If no codes Test complete.
Codes(see page 1-4) :

v

If code 15 appears Return to Step A to find error in

testing.

If code other than 15 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 15 (SID 57, FMI 2), Shift Lever Data Link Test, continued
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Fault Isolation Procedures

Component Code: 16
(SID 248, FMI 2)
Eaton Proprietary Link (EPL)

Overview Required Tools

e Basic Hand Tools

This code indicates that the system manager ECU and the

transmission ECU are unable to communicate.

Detection

Hand-Held Diagnostic Tool
* Digital Volt/Ohm Meter
e AutoSelect/AutoShift Troubleshooting Guide

Starting at key-on and throughout operation, the System Man- » Data Link Tester

ager constantly monitors the communication with the Trans-
mission ECU. If a communication fault occurs for more than

Possible Causes

five seconds, fault code 16 is set.

This fault can be caused by any of the following:

Fallback «  Damaged transmission interface harness

This fault causes an In Place fallback while moving and a fail-

Damaged transmission harness

ure during system initialization. *  Damaged tower or OEM harness

e Malfunctioning transmission ECU

e Malfunctioning system manager ECU
*  Powers and Grounds

e Damaged PIM

}' ansmission ECU
-way connector

System manager
YSREanaeer

Tower
hamess

System manager
3Z-way connector

4

Transmission ECU

Iransmission ECU
4-way connector

ransmission hamess  §.way connactar -

-way connector

Transmission harness
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test

m Procedure Condition Action

1. Key off.
2. Inspect starter/—p»  If Okay — p Goto Step B.
battery,inline fuse

holder and PIM
connections for integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

2-33

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

If fuse does not blow

immediately '
15 Amp fuse (blue)
Motor Supply
@ 2-Way Connector
(@]

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step C.

A CAUTION

Power Interface Module

Disconnect the battery cable
before reconnecting the motor
supply 2-way connector. Failure to
disconnect the battery negative
cable can cause the failure of the
power interface module. Replace
power interface module. Go to
Step V.




Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect transmission ECU
24-way connector.

3. Place a jumper between
transmission ECU  24-way
connector pins 2 and 14. The
procedure is providing ground
to the system manager ecu

during the test.
4. Key on.
5. Measure voltage If voltage is within 1 volt Go to Step E.
across transmission of battery voltage
ECU 24-way
connector pins 1 and 14. This
. . Iy
procedure is checking for ]
correct voltage from the power -
connect relay to the 7]
L (=]
transmission controller. =
If voltage is outside of Go to Step D. E
range - -
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(x]
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

Procedure

Condition

Action

2-35

1.

Remove jumper.

transmission
transmission

Disconnect
harness  from
interface harness.

Disconnect
module
harness.

power interface
from  transmission

Measure resistance between
transmission  ECU  24-way
connector pin 14 and power
interface module connector pin
A on transmission harness. This
procedure is checking the
resistance of the ground wire
supplied by the pim to the
transmission ecu.

Measure  resistance

between transmission

harness 6-way
connector pin D and
transmission  ECU  24-way
connector pin 1. This procedure
is checking resistance of the
power connect relay feed from
the 6-way connector to the
transmission ecu.

If both measurements
are 0to .3 ohms

If either measurement is
outside of range

ST B 7 5 5 4 3 21
000000000000
(CXOXONONONONONORORON XO
ABN A0S MIS

==

—

vehicle
tower

Repair or replace
interface  harness or
harness. Go to Step V.

Repair or replace transmission
harness. Go to Step V.



Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action |

1. Reconnect transmission ECU
24-way connector.

2. Key off. Allow transmission to
power down.

3. Disconnect system manager 32-
way connector.

4. Connect data link tester to
system  manager  32-way
connector pins C2 and D1.

9. Key on.
6. Start EPL If LED is solid or flashing Replace system manager ECU
Communication Test. (Only if Fault Code is Active). Go
to Step V.
If LED is off Go to Step F.
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action

1. Key off. Allow transmission to
power down.

2. Disconnect transmission ECU
32-way connector.

3. Remove EPL tester from system
manager 32-way connector.

Measure resistance If resistance for each Go to Step G.
between system measurement is more
manager 32-way than 10K ohms or open

connector pins C2 and D1 and circuit (OL)
from each pin to ground.

If resistance of any Go to Step H.
measurement is less than ’

10K ohms

0 oz0 oH]]
OB8=00

[ OO0 ]
[ 0as0 ]
O 0x00)
O Us00
O 0s0 ]

|
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action |

1. Place a jumper across
transmission ECU  32-way
connector pins 29 and 30.

2. Measure resistance If resistance is 0 to .3 Replace transmission ECU. Go to
between system ohms ’ Step V.
manager 32-way
connector pins G2 and D1.

If resistance is outside of Go to Step H.
range :
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

2-39

Procedure

Condition Action

1.

Reconnect system manager 32-
way connector.

Disconnect transmission
harness 3-way connector from
transmission interface harness.

Remove any jumper wires
currently in place.

Measure resistance between
transmission harness 3-way
connector pins A and B and
from each pin to ground.

Note: Depending on
which
connector you
have, refer to either the
old style or the new style
connector illustration.

—

If resistance for each Go to Step H.
measurement is more
than 10K ohms or open

circuit (OL)

If resistance of any Repair or replace transmission
measurement is less than harness.Go to Step V.

10K ohms

GROUND New Style crouno

ORMS OHAMS
il Pl
GROUND GROUND

Old Style



Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action |

1. Measure resistance between
transmission ECU  32-way
connector pin 29 and
transmission harness 3-way
connector pin A.

Note: Depending on which
connector you have, refer to
either the old style or the new
style connector illustration.

2. Measure resistance If both measurements are Repair OEM wiring from system
between ’ 0to .3 ohms manager ECU to transmission. Go
transmission ECU 32- to Step V.
way connector pin 30 and
transmission harness 3-way
connector pin B.

If either measurement is Repair or replace transmission
outside of range harness.Go to Step V.
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.

3. Key on.

4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault If no codes Test complete.
Codes(see page 1-4)

Return to Step A. to find error in
testing.

v

If code 16 appears

If code other than 16 Go to Fault Code Isolation
appears ’ Procedures Index.(see page 1-10)
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Fault Isolation Procedures

Code 16 (SID 248, FMI 2), Eaton Proprietary Link (EPL) Test, continued
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Fault Isolation Procedures

Component Code: 17
(SID 237, FMI 4)
Start Enable Relay Coil

Overview

This fault code indicates an electrical failure of the relay that al-

lows the engine to start after start-up conditions are met.

Detection

Starting at key-on and throughout operation, the System Man-
ager constantly measures the circuit. A failure mode of short

to battery, short to ground, or open circuit is detected.

Fallback

The start enable relay has no fallback, however, if the failure oc-
curred before the engine was started, it is possible the engine

will not start.

Required Tools

e Basic Hand Tools
* Digital Volt/Ohm Meter

*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

* Relay coil open or shorted

e Damaged tower or OEM harness

e Malfunctioning system manager ECU

]

0
86
87
85

@

Ground To system manager ECU

87

Start signal from
30— ignition switch
Starter solenoid

Latching diode

«©

24-way terminal A1

Harness
ECU

System manager
24-way connector
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Fault Isolation Procedures

Code 17 (SID 237, FMI 4), Start Enable Relay Coil Test

m Procedure Condition Action

1. Key off.

2. Disconnect system manager.

3. Measure resistance If resistance is 40 to 120 Replace system manager ECU
between system ’ ohms ’ (Only if Fault Code is Active). Go
manager 24-way to Step V.

connector pin A1 and ground.

If resistance is outside of Go to Step B.
range ’

V COM?

5008

GROUND

L
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Fault Isolation Procedures

Code 17 (SID 237, FMI 4), Start Enable Relay Coil Test, continued

Step B Procedure Condition Action

1. Remove start enable relay from
OEM dash harness.

2. Measure resistance If resistance is 40 to 120 Repair OEM wiring from system
between start enable ohms manager ECU to start enable relay.
relay pins 85 and 86. Go to Step V.

If resistance is outside of Replace start enable relay. Go to
range ’ Step V.

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.

3. Key on.

4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault Codes If no codes Test complete
(see page 1-4).

Returnto Step A to find error in
testing.

v

If code 17 appears

If code other than 17 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 17 (SID 237, FMI 4), Start Enable Relay Coil Test, continued
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Fault Isolation Procedures

Component Code: 31
(PID 62, FMI 3,4)
Engine Brake Relay Coil

Overview Required Tools

*  Basic Hand Tools

* Digital Volt/Ohm Meter

*  AutoSelect/AutoShift Troubleshooting Guide

This code indicates an electrical failure of the relay used to in-
hibit the engine brake during shifts.

Detection
Possible Causes
Starting at key-on and throughout operation, the System Man-
ager constantly measures this circuit. A failure mode of ashort ~ This fault can be caused by any of the following:
to battery, short to ground, or open circuit is detected. «  Relay coil open or shorted

Fallback «  Damaged tower or OEM harness

e Malfunctioning system manager ECU
There is no fallback mode with this fault.

30— Throttle switch
ﬂ 87a——— Clutch switch
© ©
86 Ground To system manager ECU atoh ™~ Harness
&~87a 24-way terminal A3 ™ Ecu
85 m =

System manager
24-way connector
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Fault Isolation Procedures

Code 31 (PID 62, FMI 3,4), Engine Brake Relay Coil Test

m Procedure Condition Action

1. Key off.

2. Disconnect system manager 24-
way connector.

3. Measure resistance If resistance is 40 to 90 Replace system manager ECU
between system ohms (Only if Fault Code is Active). Go
manager 24-way to Step V.

connector pin A3 and ground.

If resistance is outside of Go to Step B.
range :

GROUND

-
Q

[—

—_

g

OHMS )
[ —] :"_
(=]

3
"
V COMA =
2
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Fault Isolation Procedures

Code 31 (PID 62, FMI 3,4), Engine Brake Relay Coil Test, continued

Procedure

Condition

Action

2-49

1.

Remove engine brake inhibit

relay from OEM dash harness.

Measure  resistance
between engine brake
inhibit relay pins 85
and 86.

—

If resistance is 40 to 90
ohms

If resistance is outside of
range

—

Repair OEM wiring from system
manager ECU to engine brake
inhibit relay. Go to Step V.

Replace engine brake inhibit relay.
Go to Step V.




Fault Isolation Procedures

Code 31 (PID 62, FMI 3,4), Engine Brake Relay Coil Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes(see page 1-4)

5. Use Driving Technique(see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault If no codes Test complete.
Codes(see page 1-4)

If code 31 appears Returnto Step A to find error in

testing.

If code other than 31 Go to Fault Code Isolation
appears ' Procedure Index.(see page 1-10)
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Fault Isolation Procedures

Component Code: 33
(PID 168, FMI 4)
Battery Voltage Supply

Overview Required Tools

*  Basic Hand Tools

* Digital Volt/Ohm Meter

*  AutoSelect/AutoShift Troubleshooting Guide

This code indicates the system manager has detected that the
battery power supply is low.

Detection

The fault is detected immediately after power-up. This fault  pPgssihle Causes
causes the service lamp to flash, but cannot be retrieved via

key clicks (because turning the ignition key off at this point re-  1his fault can be caused by any of the following:

sults in an immediate shutdown).
) e Battery bus fuse/circuit breaker is open

Fallback Low batteries

*  Damaged tower or OEM harness

e Damaged transmission harness

e Malfunctioning power connect relay
e Malfunctioning system manager ECU

This fault causes an In Place fallback.

B

L__——Tower
harness

/.

Transmission ECU

Transmission ECU
24-way connector
Transmission harness EE@Q?,’E‘S,?}%"C{‘O"‘F"SS
3-way connector

Transmission harness
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Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery,— g I Okay — p Goto Step B.
inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test, continued

2-53

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

If fuse does not blow
immediately

15 Amp fuse (blue)

=

Motor Supply
2-Way Connector

Power Interface Module

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module.Go to Step C.

A CAUTION

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 33 (PID 168, FMI 4), Battery Voltage Supply Test, continued

m Procedure Condition Action

1. Key on.
2. Retrieve Fault Codes If code 33 is active Perform Electrical System Test (see
(see page 1-4) page 3-1).

If code 33 is inactive Test complete.
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Fault Isolation Procedures

Component Code: 35
(SID 231, FMI 2,7)
Engine Control Failure

Overview

This code indicates the AutoShift failed to receive information
from the engine or the engine failed to properly respond to
throttle control during a shift as commanded by the engine J-
1939 data link.

Detection

75 seconds after key-on and throughout the operation, the
System Manager constantly monitors the communication with
the engine ECM. If a communication fault occurs for more than
five seconds, fault code 35 is set.

Fallback

If the fault occurs while moving, it causes a 1-speed fallback.
Once vehicle has stopped, the starting gear and reverse can be
engaged. If the failure occurs at system initialization, it causes
an AutoSelect fallback mode.

Required Tools
*  Basic Hand Tools
¢ Hand-Held Diagnostic Tool
* Digital Volt/Ohm Meter
e AutoSelect/AutoShift Troubleshooting Guide
e Data Link Tester

Possible Causes

This fault can be caused by any of the following:
e Faulty J-1939 data link
e Faulty vehicle interface harness or connections
e Faulty engine harness or connections
*  Excessive radio interference
*  Faulty engine ECM
e Faulty engine fuel pump
e Faulty system manager ECU

S /

(OEM Supplied)

= ™ — System manager
ECU

System manager

DDECIECM  Cummins ECM  CAT ECM 32-way connector

Typical J-1939 Data Link Harness
(OEM Supplied)

" Sl ==2es S
!
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test

m Procedure Condition Action

1. Key off.

2. Disconnect system manager 32-
way connector.

3. Disconnect engine  ECM’s
connector which contains the J-
1939 data link.

4. Measure resistance  |f resistance between Go to Step B.
between: : pin C5 and engine ECM :
e System manager pin # (see chart) is 0to .3
32-way connector pin C5 and ohms and
engine ECM pin # (see chart) * If resistance between pin C5 and
e System manager 32-way pin ground is more than 10K ohms or
C5 and ground open circuit (OL)
If resistance is outside of Repair J-1939 data link harness o
range ' between engine ECM and system —
manager. Go to Step V. g
8
=
-
3
§
_—/> o
( {—
© S
e @

Engine ECH

R

J-1939 ECM Pin Qut Chart
CATERPILLAR DETROIT CUMMINS MACK

ADENIT ADEHIII DEDC III & IV ISH CELECT Plus V-Hac III

48-way P1 70-way P1 6-way communication 58-way Cl 3-way J-1939 Engine controller
connector connector EJ2 connector

33 50 F 46 A 8
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued

Step B Procedure Condition Action

1. Key off.

2. Measure  resistance * [f resistance between pin * |f equipped with J-1939-Lite, go
between: ' C4 and engine ECM pin # ' to Step D.
 System manager 32- (see chart) is 0to .3 ohms * |f not equipped with J-1939-Lite,
way connector pin C4 and go to Step C.

and engine ECM pin # (see chart) e If resistance between pin C4 and
e System manager 32-way pin ground is more than 10K ohms or
C4 and ground open circuit (OL)

If resistance is outside of Repair J-1939 data link harness
range between engine ECM and system

manager. Go to Step V.

—] —]
e —
S ODooDoooooogooooooog
\@\ (00 O0mMO0OO0O0OO0OO0DOOOO0OO0ODO0 O
\J 1 2 3 4 5 ] 7 ) ] 18 1 12 3 u 15 %
Y 3 s e O e Y o o o e s [ s Y o
aat 0000000000000 00
[ " — | J
Engine ECH
—/>
S)
J-1939 ECM Pin Qut Chart
CATERPILLAR DETROIT CUMMINS HACK
ADEHII ADENLLT DEDCIIT & IV IsH ICELECT Plus V-Kac 111
B-way P Ty PL 6-Hay comnunication 58-way (L 3-way J-1939 Engine controller
connector connector connector connector connector EJ2 connector
39 kL) E 3 B 39
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued

m Procedure Condition Action |

1. Key off.

2. Measure resistance If resistance between pin Go to Step D. (If working on a Mack
between system : D5 and engine ECM pin # : engine, go to Step E).
manager 32-way (see chart) is 0 to .3

connector pin D5 and engine ohms
ECM pin # (see chart).

If resistance is outside of Repair J-1939 data link harness
range between engine ECM and system
manager. Go to Step V.

Engine ECH

-
N
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J-1939 ECH Pin Qut Chart

CATERPILLAR DETROIT CUNMINS HACK
ADERTT ADENLIT DEDC 11T & IV ISH CELECT Plus V-Hac 111
49-way P1 78-way P1 6-way communication 58-way Cl 3-way J-193% Engine controller
connector connector | connec tor connector | <onnec tor EJ2 connect tor
2% [ D 36 C P
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued

Procedure

Condition

Action

2-59

1. Key off.

2. Measure resistance between
system  manager  32-way
connector pins C5 and C4.

Note: Make sure the
volt/ohm meter
is on the proper
scale (around
200 ohm scale).

If resistance between pin
C5 and C4 is between 50
to 70 ohms

If resistance is above 70
ohms

If resistance is less than
50 ohms

—

Go to Step E.

One or both of the terminating
resistors on J-1939 data link
harness are either missing or out of
range. Repair J-1939 data link
harness. Go to Step V.

Repair the J-1939 data link in
between the engine ECM and the
system manager. Go to Step V.




Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued

m Procedure Condition Action |

1. Key off.

Note: Data link test is designed to
test a signal from an
individual ECU. The ECU
must be isolated from the
rest of the Data link.

2. Reconnect engine ECM
connector and system manager
32-way connector.

3. Disconnect the 3-way stub
connector, which connects the
transmission into the J-1939

data link.
4. Connect the data link tester to

the 3-way stub connector, o
which connects the =
transmission into the J-1939 —_—
data link 8
i . J-1939 ECM Pin Out Chart b~y
* Red lead from data “nk teSter EATON CATERPILLAR DETROI CUMMINS MACK g
- o
COnneCtS tO the +J 1939 Autoshift ADENII AGEMII DEDCII& ¥ 1SM CELECT Plus Vac [l -
oBlack lead from data link tester 30-way shitt MwayPl | TowayPl | Gway communication | S0-weyCl | SwayJ1839 Engine ECU -
t t th _ J- 1 93 9 control connector conhector connector connector connector connector EJ2 connector 3
connects 1o the +1038 4] ) 5 F L] A 8 P
D
. 183 62 ¥ 3 E ki B 3 g.
Note: If vehicle does not use 3- | ., a m " 0 " ¢ m §

way stub connectors,
then do no reconnect the

engine ECM connector System Manager
and connect the data link 32:Way Comnector ﬁ
tester across the +/- J-

1939 terminals  (see Deta Link Testr

® @
cha I’t) . CONTINUITY TEST ICONTINUITY TEST
SELF TEST SELF TEST
oFF l OFF o B o

COMMUNICATIOT

Data Link Tester

TEST COMMUNICATION

[Pt stett

Pt o gae2

5. Place the data link tester in
communication mode.

6. Key on. If LED is solid or flashing Problem exists with the engine
’ ECM.  Repair according to
manufacturer’s recommendations.

Go to Step V.

If LED if off Replace system manager. Go to
Step V.

2-60



Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued

m Procedure Condition Action

1. Key off.
2. Key on.
3. Clear Fault Codes (see page 1-4)

4. Use Driving Technique to
attempt to reset the code (see
page 1-6)

5. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)
If code 35 appears Returnto Step A to find error in
testing.

v

If code other than 35 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 35 (SID 231, FMI 2,7), Engine Control Failure Test, continued
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Fault Isolation Procedures

Component Code: 41
(SID 56, FMI 7)
Range Failed to Engage

Overview

This code indicates the transmission is unable to complete a
shift across the range. The range is either stuck in Hl or LO, or
cannot complete engagement in HI or LO.

Detection

The transmission attempts the same range shift five consecu-
tive times and determines the shift cannot be completed based
on the speeds across the back box.

Fallback

This fault causes a 5-speed fallback and the transmission stays
in either LO range or HI range. When the vehicle comes to a
stop, an attempt to shift into LO range is made.

Required Tools
*  Basic Hand Tools
* (2) 0-100 PSI Air Pressure Gauges
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Low air pressure
¢ Contaminated air supply
e Airleak
* Range solenoid stuck
e  Failed range synchronizer
»  Failed range actuator/cylinder/piston/yoke

LO diagnostic port

(on opposite side of

HI diagnostic port
out of view)

HI diagnostic port

ervice port
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Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test

Procedure

Condition

Action

1.

Key off.

Install both 0 to 100 PSI air
gauges into the range valve
diagnostic ports.

Start vehicle and allow air
pressure to reach governor cut-
off.

Release clutch to register input
speed in transmission.

. Turn off engine, but leave key in

"ON" position.

With the shift control,
select reverse and
back to neutral.

If LO range gauge = 55 to 65 PSI
and
If HI range gauge = 0 PSI

Note: 5 minutes is
allowed for
checking the
pressure after moving the
shift lever to neutral.

—

If both air gauges do not
read in range

Go to Step B.

Repair or replace range valve and
range cylinder as required. Retest.
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Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test, continued

Step B Procedure Condition Action

1.  Move shift lever to reverse, IfHlrange gauge =551t065PSland Repair or replace mechanical range

press upshift button, and move If LO range gauge = 0 PSI system as required. Go to Step V.
lever back to neutral.

Note: 5 minutes s

allowed for '
Note: If shift lever DOES checking the
NOT have upshift pressure after moving the
buttons, move shift shift lever to neutral.
lever to reverse and place a
jumper between service port
connector pins B and D.
Remove jumper and place
shift lever in neutral.
If both air gauges do not Repair or replace range valve and
read in range range cylinder as required. Go to

Step V.
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Fault Isolation Procedures

Code 41 (SID 56, FMI 7), Range Failed to Engage Test, continued

m Procedure Condition Action |

1. Disconnect gauges.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)

If code 41 appears Returnto Step A to find error in

testing.

If code other than 41 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

2-66



Fault Isolation Procedures

Component Code: 42
(SID 61, FMI 7)
Splitter Failed to Engage

Overview Required Tools

) o o e Basic Hand Tools
This code indicates the transmission is unable to complete a )
shift across the splitter. The splitter is either stuck in HI or LO, *  (2)0-100 PSI Air Pressure Gauges
or cannot complete engagement in HI or LO. *  AutoSelect/AutoShift Troubleshooting Guide

Detection Possible Causes

The transmission attempts the same splitter shift five consec-  This fault can be caused by any of the following:
utive times and determines the shift cannot be completed .

Low air pressure
based on the speeds across the back box.

¢ Contaminated air supply
Fallback +  Airleak

This fault causes a 9-speed fallback and the transmission stays * Splitter solenoid stuck
in either LO split or HI split. »  Failed splitter actuator/cylinder/piston/yoke

Splitter
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Fault Isolation Procedures

Code 42 (SID 6,1, FMI 7), Splitter Failed to Engage Test

m Procedure Condition Action

1. Key off.

2. Install both 0 to 100 PSI air
gauges into the splitter valve
diagnostic ports.

3. Start vehicle and allow air
pressure to reach governor cut-
off.

4. Release clutch to register input
speed in transmission.

5. Turn off engine, but leave key in

"ON" position.
6. With the shift control, If HI split gauge = 55 to 65 PSland  Go to Step B.
select reverse and If LO split gauge = 0 PSI

back to neutral.

Note: 5 minutes is
allowed for
checking the
pressure after moving the
shift lever to neutral.

—

If both gauges do not Repair or replace splitter valve
read in range and splitter cylinder cover as
required. Repeat this step.

Step B Procedure Condition Action I
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1. Key on.

2. With shift control If LO split gauge = 55 to Repair or replace mechanical
select reverse, press 65 and splitter system as required. Go to
upshift button and If HI split gauge = 0 PSI Step V.

select neutral.

If both gauges do not
read in range

Repair or replace splitter valve
and splitter cylinder as required.
Go to Step V.

—
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Fault Isolation Procedures

Code 42 (SID 6,1, FMI 7), Splitter Failed to Engage Test, continued

m Procedure Condition Action

1. Disconnect gauges.

2. Reconnect all connectors.

3. Key on.

4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the
code.

6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)

Returnto Step A to find error in
testing.

v

If code 42 appears

If code other than 42 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 42 (SID 6,1, FMI 7), Splitter Failed to Engage Test, continued
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Fault Isolation Procedures

Component Code: 43
(SID 35,36, FMI 3,4,5)
Range Solenoid Valve

Overview

This code indicates an electrical failure of the solenoids that
control the pneumatic range valve.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly measures this circuit. A failure mode of
short to battery, short to ground, or open circuit is detected.

Fallback

This fault causes a 5-speed fallback and the transmission stays
in either LO range or HI range. When the vehicle comes to a
stop, an attempt to shift into LO range is made.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
* Range solenoid coil open or shorted
e Damaged transmission harness
e Malfunctioning transmission ECU

Transmission ECU

Transmission harness
24-way connector

Transmission harness

Range solenoid valve
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Solenoid Valve Test

m Procedure Condition Action

1. Key off.

2. Disconnect transmission ECU
24-way connector.

3. Measure resistance If resistance is 9 to 16 Go to Step B.
between ohms
transmission ECU 24-
way connector pins:
e7and 8
*8and9

If resistance is outside of Go to Step C.
range :
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Solenoid Valve Test, continued

Step B Procedure Condition Action |

1. Measure resistance If resistance is more than Replace transmission ECU (Only if
between transmission 10K ohms or open circuit Fault Code is Active). Go to Step
ECU 24-way (OL V.

connector pin 8 and ground.

If resistance is less than Go to Step C.
10K ohms

GROUND
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Solenoid Valve Test, continued

m Procedure Condition Action |

1. Disconnect transmission
harness from range valve.

2. Measure resistance If resistance is 9 to 16 Go to Step D.
between range valve ohms »
pins:
eAandC
eBandC
If resistance is outside of Replace range valve. Go to Step
range : V.
FEN QHMS) § §02 OHMS S
:
o
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g
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Solenoid Valve Test, continued

m Procedure Condition Action

1. Measure resistance If resistance is more than Repair or replace transmission
between range valve 10K ohms or open circuit harness. Go to Step V.
pin C and ground. (0L)
If resistance is less than Replace range valve. Go to Step
10K ohms V.

——>

GROUND

OHMS
COMA

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.

3. Keyon.

4. Clear Fault Codes (see page 1-4)

9. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) ’
If code 43 appears Returnto Step A to find error in
testing.
If code other than 43 Go to Fault Code Isolation
appears : Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 43 (SID 35,36, FMI 3,4,5), Range Solenoid Valve Test, continued
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Fault Isolation Procedures

Component Code: 44
(PID 54, FMI 3,4,5)
Interia Brake Solenoid Coil

Overview

This code indicates an electrical problem in the interia brake.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly measures this circuit. A failure mode of a
short to battery, short to ground, or open circuit is detected.

Fallback

There is no fallback associated with this failure. However, it
may be difficult to perform an initial engagement due to a poor-
ly adjusted clutch. Also, hill shifting performance may be re-
duced.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
* Relay coil open or shorted
e Damaged transmission harness
e Malfunctioning transmission ECU

Transmission ECU

Transmission ECU
24-way connector

Inertia brake
solenoid coil

Transmission harness
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Fault Isolation Procedures

Code 44 (PID 54, FMI 3,4,5), Interia Brake Solenoid Coil Test

m Procedure Condition Action
1. Key off.
2. Disconnect 24-way
transmission ECU connector.
3. Measure resistance If resistance is 13 to 18 Go to Step B.
between 24-way ohms
transmission ~ ECU
connector pins 3 and 4.
If resistance is outside of Go to Step C.
range
OHMS
—>

|
[
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Fault Isolation Procedures

Code 44 (PID 54, FMI 3,4,5), Interia Brake Solenoid Coil Test, continued

Step B Procedure

Condition

Action

1. Measure resistance
between 24-way
transmission ECU
connector pin 3 and ground.

If resistance is more than
10K ohms or open circuit
(OL)

If resistance is less than
10K ohms

Replace transmission ECU (Only if
Fault Code is Active). Go to Step
V.

Go to Step C.

——>
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Fault Isolation Procedures

Code 44 (PID 54, FMI 3,4,5), Interia Brake Solenoid Coil Test, continued

m Procedure Condition Action |

1. Disconnect transmission
harness from interia brake
solenoid coil.
2. Measure resistance If resistance is 13 to 18 Go to Step D.
between inertia brake ohms
solenoid coil pins A
and B.
If resistance is outside of Replace inertia brake solenoid.
range : Go to Step V.
OHMS
—>o
B
vV COM A
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Fault Isolation Procedures

Code 44 (PID 54, FMI 3,4,5), Interia Brake Solenoid Coil Test, continued

m Procedure Condition Action

1. Measure resistance If resistance is more than Repair or replace transmission
between interia brake 10K ohms or open circuit harness. Go to Step V.
solenoid coil pin A (OL)
and ground.
If resistance is less than Replace inertia brake solenoid.
10K ohms ’ Go to Step V.
OHMS

hecB) | (©)

V COM A

a—

GROUND

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.

3. Keyon.

4. Clear Fault Codes (see page 1-4)

9. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) .
If code 44 appears Return to Step A to find error in
testing.
If code other than 44 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Code 44 (PID 54, FMI 3,4,5), Interia Brake Solenoid Coil Test, continued
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Fault Isolation Procedures

Component Code: 46
(SID 37,38, FMI 4,5)
Splitter Solenoid Valve

Overview

This code indicates an electrical failure of the solenoids
that control the splitter.

Detection

Starting at key-on and throughout operation, the Trans-
mission Controller constantly measures this circuit. De-
pending on the reading, a failure mode of short to battery,
short to ground, or open circuit is detected.

Fallback

This fault causes a 9-speed fallback and the transmission
stays in either LO split or HI split.

Required Tools
* Basic Hand Tools
e Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Solenoid coil open or shorted
e Damaged transmission harness
e Malfunctioning transmission ECU

Transmission ECU

Transmission harness
24-way connector

Transmission harness Splitter solenoid

valve
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 4,5), Splitter Solenoid Valve Test

m Procedure Condition

Action

1. Key off.

2. Disconnect transmission ECU
24-way connector.

3. Measure resistance If resistance is 9 to 16
between ’ ohms
transmission ECU 24-
way connector pins:
*11and 23
* 24 and 23

—

If resistance is outside of
range '

Go to Step B.

Go to Step C.

OHMS

% COMT
[
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 4,5), Splitter Solenoid Valve Test, continued

Procedure

Condition

Action

1.

2-85

Measure  resistance
between transmission
ECU 24-way
connector pin 23 and ground.

If resistance is more than
10K ohms or open circuit
(OL)

If resistance is less than
10K ohms

Replace transmission ECU (Only if
Fault Code is Active). Go to Step
V.

Go to Step C.

—
—
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= =
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 4,5), Splitter Solenoid Valve Test, continued

m Procedure Condition Action |

1. Disconnect transmission
harness from splitter valve.

2. Measure resistance If resistance is 9 to 16 Go to Step D.
between splitter valve ohms
pins:
eAandC
eBandC
If resistance is outside of Replace splitter valve. Go to Step
range : V.
R QHMS § 575 OHMS
] T
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Fault Isolation Procedures

Code 46 (SID 37,38, FMI 4,5), Splitter Solenoid Valve Test, continued

m Procedure Condition Action

1. Measure resistance If resistance is more than Repair or replace transmission
between range valve 10K ohms or open circuit harness. Go to Step V.
pin C and ground. (0L)
If resistance is less than Replace range valve. Go to Step
10K ohms V.
OHMS
§ 88

| GE—
V OMA

GROUND

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Keyon.
4. Clear Fault Codes (see page 1-4)

9. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) ’
If code 46 appears Return to Step a to find error in
testing.
If code other than 46 Go to Fault Code Isolation
appears : Procedure Index. (see page 1-10)

2-87



Fault Isolation Procedures

Code 46 (SID 37,38, FMI 4,5), Splitter Solenoid Valve Test, continued
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Fault Isolation Procedures

Component Code: 51
(PID 60, FMI 2)
Rail Select Sensor

Overview

This code indicates an electrical failure of the rail select sensor
on the electric shifter.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly monitors the feedback from the sensor.
If the feedback is below 10% or above 90% of the sensor’s full
value, the fault code is set. This type of failure represents a
short to ground or battery. The Transmission Controller also
monitors the sensor feedback for a zero value, indicating an
open circuit.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
*  Damaged transmission harness
*  Mechanical connection failure in electric shifter
e Malfunctioning rail select sensor
e Malfunctioning transmission ECU

Transmission ECU

Transmission ECU

Rail select sensor

32-way connector Transmission harness
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test

m Procedure Condition Action

1. Is there an adapter If the adapter harness Go to Step B.
harness between the shown is between the rail
rail select sensor and select sensor and the
the transmission harness. transmission harness

If there is no adapter Go to Step F.
harness between the rail ’
select sensor and the

transmission harness

Rail Select Sensor

Electric Shifter 2
(Y Shifter) T A\
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

2-91

Procedure Condition Action
1. Key off.
2. Disconnect transmission ECU
32-way connector.
3. Measure resistance between If pin 12 and 28 Go to Step C.
transmission  ECU  32-way resistance is 5K to 7K
connector pins: ohms and
*12 and 28 If pin 11 and 28 resistance is 100 to
*11and 28 200 ohms
Note: An Auto
Ranging Digita
Volt/Ohm Meter
must be used.
If any of the above Go to Step D.
conditions are not met. :
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

m Procedure Condition Action |

1. Measure resistance If resistance is more than Replace transmission ECU (Only if
between 10K ohms or open circuit Fault Code is Active). Go to Step
transmission ECU 32- (OL) V.

way connector pin 28 to ground.

If resistance is less than Go to Step D.
10K ohms

OHMS

vV COM A

HOd

GROUND
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from adapter harness.

2. Measure resistance If pin A and C resistance Go to Step E.
between gear select is 5K to 7K ohms and
sensor harness pins: If pin A and B resistance
*AandC is 100 to 200 ohms
*AandB
If any of the above Replace Electric Shifter. Go to
conditions are not met. Step V.

@) ©OIoI0
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

Procedure

1.

Measure resistance
between rail select
harness pin A and
ground.

Condition Action
If resistance is more than Replace transmission harness. Go
10K ohms or open circuit to Step V.
(OL)

If resistance is less than Replace Electric Shifter. Go
10K ohms Step V.

OHMS

@o®)

HOlE

V. CcoOM A

GROUND

to
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

m Procedure Condition Action

1. Key off.

Disconnect transmission harness
from rail select sensor.

2. Remove rail select sensor from
electric shifter.

3. Measure resistance between rail I pin A and C resistance is 750 to  Go to Step G.

select sensor pins: 1250 ohms and
eAandC Pin A and B resistance changes
*Aand B smoothly through sensor rotation
Note: An Auto

Ranging Digital

Volt/Ohm

Meter must be used.

If any of the above conditions are Replace Electric Shifter. Go to
not met Step V.

D@ ©OIOI0
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

m Procedure Condition Action |

1. Reconnect transmission harness
to rail select sensor.

2. Disconnect transmission ECU
32-way connector.

3. Measure resistance between If pin 12 and 28 Replace transmission ECU (Only if
transmission  ECU  32-way resistance is 750 to 1250 ’ Fault Code is Active). Go to Step
connector pins: ohms and V.

*11and 28 If pin 11 and 28 resistance changes
*12and 28 smoothly through sensor rotation
Note: An Auto

Ranging Digital

Volt/Ohm Meter

must be used.

If any of the above
conditions are not met.

Replace transmission harness.

: Go to Step V.
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Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

Procedure Condition

Action

2-97

1.

Key off.

Reinstall rail select sensor to
electric shifter (if removed).

Reconnect all connectors.
Key on.
Clear codes (see page 1-4)

Use Driving Technique (see
page 1-6) to attempt to reset the
code

Check for codes (see If no codes
page 1-4)

If code 51 appears

If code other than 51
appears

oYy

Test complete.

Returnto Step A to find error in
testing.

Go to Fault Code Isolation
Procedure Index. (see page 1-10)



Fault Isolation Procedures

Code 51 (PID 60, FMI 2), Rail Select Sensor Test, continued

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

This page left blank intentionally.

2-98



Fault Isolation Procedures

Component Code: 52
(PID 59, FMI 2)
Gear Select Sensor

Overview

This code indicates an electrical failure of the rail select sensor
on the electric shifter.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly monitors the feedback from the sensor.
If the feedback is below 10% or above 90% of the sensor’s full
value, the fault code is set. This type of failure represents a
short to ground or battery. The Transmission Controller also
monitors the sensor feedback for a zero value, indicating an
open circuit.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
*  Damaged Transmission harness
*  Mechanical connection failure in electric shifter
* Malfunctioning gear select sensor
e Malfunctioning transmission ECU

Transmission ECU

Transmission ECU
32-way connector

Gear select sensor

Transmission harness
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test

m Procedure Condition Action

1. Is there an adapter If the adapter harness Go to Step B.
harness between the shown is between the
rail select sensor and gear select sensor and
the transmission harness the transmission harness

If there is no adapter Go to Step F.
harness between the gear :

select sensor and the

transmission harness

Rail Select Sensor

Electric Shifter )
(XY Shifter) A
230
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

Step B Procedure Condition Action

1. Key off.

2. Disconnect transmission ECU
32-way connector.

3. Measure resistance between If pin 14 and 27 resistance Go to Step C.
transmission ECU  32-way is 5K to 7K ohms and

connector pins: If pin 13 and 27 resistance
*14 and 27 is 100 to 200 ohms
*13 and 27

Note: An Auto Ranging
Digital Volt/Ohm
Meter must be
used.

If any of the above Go to Step D.
conditions are not met

e e e e e e
16 15 14 13 12 M 10 9 8 7 6 5
o atala) (
O00OO0OO0OO0OOOOOOOO

O0O00 0O OO0
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action |

1. Measure resistance If resistance is more than Replace transmission ECU (Only if
between 10K ohms or open circuit Fault Code is Active). Go to Step
transmission ECU 32- (OL) V.

way connector pin 27 to ground.

If resistance is less than Go to Step D.
10K ohms
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from adapter harness.

2. Measure resistance If pin A and C resistance Go to Step E.
between gear select is 5K to 7K ohms and
sensor harness pins: If pin B and C resistance
*AandC is 100 to 200 ohms
*BandC
If any of the above Replace Electric Shifter. Go to
conditions are not met Step V.
DOQ DO®
cou A cov i
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action |

1. Measure resistance If resistance is more than Replace transmission harness. Go
between rail select 10K ohms or open circuit to Step V.
sensor harness pin C (OL)
and ground.
If resistance is less than Replace Electric Shifter. Go to
10K ohms ' Step V.
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect transmission
harness from gear select
sensor.

3. Remove gear select sensor from
electric shifter.

4. Measure resistance between If pin A and C resistance Go to Step G.
gear select sensor pins: is 750 to 1250 ohms and
eAandC Pin A and B resistance
*Aand B changes smoothly through sensor
rotation
Note: An Auto
Ranging Digital
Volt/Ohm
Meter must be used.
If any of the above Replace Electric Shifter. Go to
conditions are not met Step V.

DO® OION0)
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action |

1. Reconnect transmission harness
to gear select sensor.

2. Disconnect transmission ECU
32-way connector.

3. Measure  resistance If pin 14 and 27 resistance Replace transmission ECU (Only if
between transmission ’ is 750 to 1250 ohms and Fault Code is Active). Go to Step
ECU 32-way connector Pin 13 and 14 resistance V.
pins: changes smoothly
*14 and 27 through sensor rotation
*13and 14

If any of the above Replace transmission harness.
conditions are not met Go to Step V.
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Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued

m Procedure Condition Action

1. Key off.

Reinstall gear select sensor to
electric shifter (if removed).

2. Reconnect all connectors.
3. Key on.
4. Clear codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the

code
6. Check for codes (see If no codes Test complete.
page 1-4) . .
If code 52 appears Returnto Step A to find error in

testing.

If code other than 52 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)

2-107



Fault Isolation Procedures

Code 52 (PID 59, FMI 2), Gear Select Sensor Test, continued
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Fault Isolation Procedures

Component Code: 53
(SID 34, FMI 2)
Reverse Ball Switch

Overview

This code indicates a mechanical or electrical failure of the ball
switch that reports engagement in the reverse gear position.

Detection

The Transmission ECU monitors the Reverse Switch for incor-
rect input based on the gear selection.

Fallback

There is no fallback mode. Driver will be unable to select re-
verse or forward gears based on Reverse Switch failure.

Required Tools

Basic Hand Tools
Digital Volt/Ohm Meter
AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

Failed reverse ball switch

Damaged transmission harness
Gear select sensor in electric shifter
Mechanical failure in electric shifter
Worn yoke

Failed shift block

Malfunctioning transmission ECU

Transmission ECU

Transmission ECU
32-way connector  Transmission harness

Reverse ball switch
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Fault Isolation Procedures

Code 53 (SID 34, FMI 2), Reverse Ball Switch Test

m Procedure Condition Action

1. Key off.

2. Disconnect transmission ECU
32-way connector.

3. Measure resistance between
transmission ECU connector

pins 1 and 2.
4. Measure resistance If resistance for each Go to Step B.
between : measurement is more :
transmission ECU than 10K ohms or open
connector pins 1 and ground. circuit (OL)

If resistance of any
measurement is less than
10K ohms

Go to Step C.
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Fault Isolation Procedures

Code 53 (SID 34, FMI 2), Reverse Ball Switch Test, continued

Procedure

Condition

Action

1.

2-111

Locate reverse switch on shift
bar housing and disconnect
transmission  harness  from
reverse switch.

Place jumper wire across
reverse switch harness
connector.

Measure  resistance
between transmission
ECU 32-way connector
pins 1 and 2.

If resistance is 0 to .3
ohms

If resistance is outside of
range

—

Replace reverse switch (Only if
Fault Code is Active). Go to Step
D.

Replace transmission harness.
Go to Step V.




Fault Isolation Procedures

Code 53 (SID 34, FMI 2), Reverse Ball Switch Test, continued

m Procedure Condition Action |

1. Locate reverse switch on shift
bar housing and disconnect
transmission  harness  from
reverse switch.

2. Measure resistance If resistance is more than Repair or replace transmission
between reverse 10K ohms or open circuit harness. Go to Step V.
switch connector (oL)
pins.

If resistance is less than Replace reverse switch. Go to
10K ohms I Step D.

GROUND

-n
(<Y
[—
—_
73
S
[<Y)
=
(=)
=
-
o
(=]
(x]
(1-)
(=1
[—
-
[1°]
(7]

m Procedure Condition Action

1. Reverse switch has If function is OK Test complete.

been replaced. Retest '
transmission function
using Driving
Technique (see page 1-6)
If function is not correct Replace shift bar housing. Go to

Step E.
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Fault Isolation Procedures

Code 53 (SID 34, FMI 2), Reverse Ball Switch Test, continued

Procedure Condition

Action

1.

Reverse switch and If function is OK
shift bar housing have

been replaced. Retest

transmission function

using Driving Technique (see

page 21).

If function is not correct

—

Test complete.

Replace transmission ECU. Go to
Step V.

Procedure Condition

Action

2-113

. Key off.

Reconnect all connectors.
Key on.
Clear Fault Codes (see page 1-4)

Use Driving Technique (see
page 1-6) to attempt to reset the
code.

Retrieve Fault Codes If no codes

(see page 1-4) ’

If code 53 appears

If code other than 53
appears

v

Test complete.

Returnto Step A to find error in
testing.

Go to Fault Code Isolation
Procedure Index. (see page 1-10)



Fault Isolation Procedures

Code 53 (SID 34, FMI 2), Reverse Ball Switch Test, continued
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Fault Isolation Procedures

Component Code: 56
(PID 161, FMI 2)
Input Shaft Speed Sensor

Overview Required Tools

. . . , ) *  Basic Hand Tools
This code indicates an electrical problem in the input shaft o
speed sensor circuit. The signal from the sensor did not match *  Digital Volt/Ohm Meter
the current operating conditions. *  AutoSelect/AutoShift Troubleshooting Guide

Detection Possible Causes

A speed sensor is determined faulty when all the speed sensor  This fault can be caused by any of the following:
readings are compared and one sensor is inconsistent. «  Loose speed sensor

Fallback »  Contaminated sensor end

e Damaged transmission harness

This fault causes an In Place fallback. If the Input Shaft Speed - Malfunctioning input shaft speed sensor

Sensor fails before power-up, the transmission is unable to en-
gage a gear and the fault code cannot be reproduced. e Failed main drive gear

e Malfunctioning transmission ECU

Input speed sensor

Transmission ECU

Transmission ECU
32-way connector  Transmission hamess
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Fault Isolation Procedures

Code 56 (PID 161, FMI 2), Input Shaft Speed Sensor Test

m Procedure Condition Action

1. Key off.

2. Disconnect transmission
controller 32-way connector.

3. Measure  resistance If pin 16 and 17 resistance Go to Step B.
across  transmission is 2K to 4K ohms and
ECU 32-way connector Pin 16 and ground
pins 16 and 17 and resistance is 10K ohms or
between pin 16 and ground. open circuit (OL)
If any of the above Go to Step C.
conditions are notmet ~  *
Q)
S
[l
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0000005860
\ U T %\ 4\ 3\ 2\ 1\ 0\ 9\%\% T
GROUND

Step B Procedure Condition Action |

1. Inspect Input Shaft If no problem found Replace the transmission
Speed  Sensor for controller ECU (Only if Fault Code
damage or is Active). Go to Step V.
contamination.

—

If problem is found or Repair Input Shaft Speed Sensor

you were sent here from and inspect upper countershaft

Step C PTO gear for damage. Go to Step
V.
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Fault Isolation Procedures

Code 56 (PID 161, FMI 2), Input Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from input speed
sensor.

2. Measure resistance If input shaft speed Repair or replace transmission
between input speed Sensor pins resistance is harness. Go to Step V.
sensor pins and each 2K to 4K ohms and
pin and ground. If input shaft speed sensor pins to

ground are 10K ohms or open
circuit (OL)
If any of the above Go to Step B.
conditions are not met ’
()
[
L
[ ]
{ ;\ ; 9
[1 [OHMS
A B
S ;
Ml ik
GROUND GROUND
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Fault Isolation Procedures

Code 56 (PID 161, FMI 2), Input Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) ’ ’
If code 56 appears Retqrn to Step A to find error in
: testing.
If code other than 56 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 57
(PID 160, FMI 2)
Main Shaft Speed Sensor

Overview Required Tools
e Basic Hand Tools

This code indicates an electrical problem in the main shaft o
* Digital Volt/Ohm Meter

speed sensor circuit. The signal from the sensor did not match

the current operating conditions. *  AutoSelect/AutoShift Troubleshooting Guide
Detection Possible Causes

A Speed Sensor is determined faulty when all the Speed Sen-  This fault can be caused by any of the following:

sor readings are compared and one sensor is inconsistent. «  Loose speed sensor

Fallback «  Contaminated sensor end

e Damaged transmission harness
e Malfunctioning main shaft speed sensor
¢ Malfunctioning transmission ECU

There is no fallback mode, because Main Shaft speed can be
calculated from output shaft speed (may slow down shifting)

Mainshaft speed sensor

Transmission ECU

Transmission ECU
32-way connector  Transmission hamess
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Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test

m Procedure Condition Action

1. Key off.
2. Disconnect transmission
controller 32-way connector.
3. Measure resistance If pin 20 and 21 Go to Step B.
across transmission resistance is 2K to 4K
ECU 32-way ohms and
connector pins 20 and 21 and  Pin 20 and ground resistance is 10K
between pin 20 and ground. ohms or open circuit (OL)

If any of the above Go to Step C.

conditions are not met :

-
0
=
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3
o
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Step B Procedure Condition Action |

1. Inspect Mainshaft If no problem found Replace transmission ECU (Only if
Speed  Sensor  for Fault Code is Active). Go to Step
damage or V.
contamination.

If problem is found or you Replace Mainshaft Speed Sensor
were sent here from Step and inspect upper reverse idler
C gear for damage. Go to Step V.
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Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from Main Speed
Sensor.

2. Measure resistance If mainshaft speed sensor Repair or replace transmission
between Main Speed pins resistance is 2K to 4K harness. Go to Step V.
Sensor pins and each ohms and
pin and ground. If mainshaft speed sensor

pins to ground are 10K ohms or
open circuit (OL)
If any of the above Go to Step B.
conditions are not met ’
[OHMS
D
S
[
L
[]
SAr
[OHMS [] [OHMS
(&) (TA B N
ADIIC)
Ml Ml
GROUND GROUND
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Fault Isolation Procedures

Code 57 (PID 160, FMI 2), Main Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique to If nocodes Test complete.
attempt to reset the code (see
page 1-6)
6. Retrieve Fault Codes If code 57 appears Returnto Step A to find error in

—

(see page 1-4) testing.

If code other than 57 Go to Fault Code Isolation
appears ' Procedure Index (see page 1-10)
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Fault Isolation Procedures

Component Code: 58
(PID 191, FMI 2)
Output Shaft Speed Sensor

Overview Required Tools

. . . , *  Basic Hand Tools
This code indicates an electrical problem in the output shaft o
speed sensor circuit. The signal from the sensor did not match *  Digital Volt/Ohm Meter
the current operating conditions. *  AutoSelect/AutoShift Troubleshooting Guide

Detection Possible Causes

A Speed Sensor is determined faulty when all Speed Sensor  This fault can be caused by any of the following:
readings are compared and one sensor is inconsistent. «  Loose speed sensor
Fallback «  Contaminated sensor end

e Damaged transmission harness

This fault causes a 5-speed fallback and the transmission stays - Malfunctioning output shaft speed sensor

in either LO range or HI range. When the vehicle comes to a

stop, an attempt to shift into LO range is made. The fallback * Failed or loose tone wheel
causes a 1-speed fallback on transmissions with no auxiliary Malfunctioning transmission ECU
section.

Transmission ECU

Transmission ECU 1
32-way connector  Transmission harness

Output speed sensor
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Fault Isolation Procedures

Code 58 (PID 191, FMI 2), Output Shaft Speed Sensor Test

m Procedure Condition Action

1. Key off.

2. Disconnect transmission
controller 32-way connector.

3. Measure  resistance If pin 18 and 19 resistance Go to Step B.
across  transmission is 2K to 4K ohms and
ECU 32-way connector Pin 18 and ground
pins 18 and 19 and resistance is 10K ohms or
between pin 18 and ground. open circuit (OL)
If any of the above Go to Step C.
conditions are notmet ~  *
ikl

-
)
=
=
73
=]
o
=
=]
=
)
-
=)
[x
@
=
=
=
@
(¢}

<]
Ed
©p

GROUND

Step B Procedure Condition Action |

1. Inspect Output Speed If no problem found Replace transmission ECU (Only if

Sensor for damage or ’ ’ Fault Code is Active). Go to Step
contamination. V.
If problem is found or Replace Output Shaft Speed
you were sent here from Sensor and inspect the tone wheel
Step C for damage, looseness, or

contamination. Go to Step V.
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Fault Isolation Procedures

Code 58 (PID 191, FMI 2), Output Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from Output Speed
Sensor.

2. Measure resistance If output shaft speed Repair or replace transmission
between Output ’ sensor pins resistance is harness. Go to Step V.
Speed Sensor pins 2K to 4K ohms and
and each pin and ground. If output shaft speed sensor pins to

ground is 10K ohms or open circuit
(OL)
If any of the above Go to Step B.
conditions are not met :
[OHMS
()
[
L
[ ]
{ ;\ ; 9
[1 [OHMS
A B
S ;
Ml ik
GROUND GROUND
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Fault Isolation Procedures

Code 58 (PID 191, FMI 2), Output Shaft Speed Sensor Test, continued

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique to
attempt to reset the code. (see

page 1-6)
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)
If code 58 appears Return to Step A to find error in
testing.
If code other than 58 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 61
(SID 39, FMI 5,6)
Rail Select Motor

Overview

This code indicates an electrical failure of the rail select motor
that drives the electric shifter.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly measures the motor circuit.  Failure
mode of short to battery, short to ground, or open circuit is de-
tected. The Transmission Controller also monitors the amount
of current required to drive the motors. If the over current limit
is exceeded, the fault code is also set.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
*  Failed rail select motor
¢ Malfunctioning transmission ECU
*  Power Interface Module

~ & .:,,7‘
7 (,(EGK((\\'(/%(((((((

s

Transmission ECU

@
(&S]

(; A
2

Electric shifter

Rail select motor
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery,— g I Okay —p Goto Step B.
inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

2-129

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

15 Amp fuse (blue)

B [

If fuse does not blow
immediately

Motor Supply
2-Way Connector

—

Power Interface Module

Disconnect negative battery cable
before reconnecting motor supply
2-way connector Go to Step C.

A CAUTION

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

m Procedure Condition Action |

1. Disconnect rail select motor 2-
way (black) connector from
transmission ECU.

2. Measure the If resistance is .5 to 150 Go to Step D.
resistance across rail ohms .
select 2-way
connector pins.
If resistance is outside of Replace electric shifter. Go to
range ’ Step V.
OHMS
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

m Procedure Condition Action

1. Measure resistance If resistance is 10K ohms Replace transmission ECU (Only if
between rail select or open circuit (OL) Fault Code is Active). Go to Step
motor 2-way E.

connector pin A and ground.

If resistance is outside of Replace electric shifter. Go to
range ’ Step V.

I
GR|OUND

OHMS

m Procedure Condition Action

1. Key off.

2. Disconnect negative (-) battery
cable.

3. Reconnect Motor Supply 2-way
connector to transmission ECU.

4. Reconnect negative (-) battery
cable.

5. Drive  vehicle to If fault code was repaired
determine  whether
fault code has been
repaired.

Go to Step V.

If fault code 61 appears Go to Step F.
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Fault Isolation Procedures

Code 61 (SID 39, FMI 5,6), Rail Select Motor Test, continued

m Procedure Condition Action |

1. Key off.
2. Verify all connectors If all connectors are Replace transmission ECU. Go to
are seated correctly at seated correctly Step V.
the transmission
ECU.
If connectors are not Seat all connectors. Go to Step V.
seated correctly
Procedure Condition Action
1. Key off.

2. Reconnect all connectors.

(see page 1-4) ’ ’

If code 61 appears Returnto Step A to find error in

testing.

3. Key on.
Ry
4. Clear Fault Codes (see page 1-4) =
5. Use Driving Technique to 3
attempt to reset the code (see 2
page 1-6) S
6. Retrieve Fault Codes If no codes Test complete. -3°
@
[=3
=
@
w

¢

If code other than 61 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 63
(SID 40, FMI 5,6)
Gear Select Motor

Overview

This code indicates an electrical failure of the gear select motor
that drives the electric shifter.

Detection

Starting at key-on and throughout operation, the Transmission
Controller constantly measures the motor circuit.  Failure
mode of short to battery, short to ground, or open circuit is de-
tected. The Transmission Controller also monitors the amount
of current required to drive the motors. If the over current limit
is exceeded, the fault code is also set.

Fallback

This fault causes an In Place fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes
This fault can be caused by any of the following:

e Failed gear select motor
¢ Malfunctioning transmission ECU
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Transmission ECU

Gear select motor
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Electric shifter
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select Motor Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery—pm I Okay — p Goto Step B.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select MotorTest, continued

2-135

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

15 Amp fuse (blue)

=

If fuse does not blow
immediately

Motor Supply

2-Way Connector

—

Power Interface Module

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step C.

A CAUTION

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select MotorTest, continued

m Procedure Condition Action |

1. Disconnect gear select motor 2-
way (blue) connector from
transmission ECU.

2. Measure the If resistance is .5 to 150 Go to Step D.
resistance across ohms .
gear select 2-way
connector
If resistance is outside of Replace electric shifter. Go to
range ’ Step V.
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select MotorTest, continued

m Procedure Condition Action

1. Measure resistance If resistance is 10K ohms Replace transmission ECU (Only if
between gear select or open circuit [OL] Fault Code is Active). Go to Step E
motor 2-way

connector pin A and ground.

If resistance is outside of Replace electric shifter. Go to
range ’ Step V.

OHMS

@

P <]
PO
=
©2>|

GROUND

m Procedure Condition Action |

1. Key off.

2. Disconnect negative (-) battery

3. Reconnect Motor Supply 2-way
connector to transmission ECU.

4. Reconnect negative (-) battery

cable.
5. Drive the vehicle to If fault code 63 was Go to Step V.
determine  whether repaired
fault code has been
repaired.

If fault code 63 appears Go to Step F.
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Fault Isolation Procedures

Code 63 (SID 40, FMI 5,6), Gear Select MotorTest, continued

m Procedure Condition Action |

1. Key off.
2. Verify all connectors If all connectors are Replace transmission ECU. Go to
are seated correctly at seated correctly Step V.
the transmission
ECU.
If connectors are not Seat all connectors. Go to Step V.
seated correctly
Procedure Condition Action
1. Key off.

2. Reconnect all connectors.

3. Key on.
Ry
4. Clear Fault Codes (see page 1-4) =
5. Use Driving Technique to 3
attempt to reset the code (see 2
page 1-6) S
, o
6. Retrieve Fault Codes If no codes Test complete. =]
(see page 1-4) P4
[=3
. . =
If code 63 appears Returnto Step A to find error in §

testing.

If code other than 63 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 65
(SID 251, FMI 4)
Low Motor Voltage

Overview

This code indicates the Transmission ECU has detected low
battery power supply to the electric shifter motors.

Detection

Starting at key on and throughout operation, the Transmission
ECU constantly measures the motor voltage. If the reading is
low, the fault code is set.

Fallback

This causes an In Place fallback.

Required Tools
*  Basic Hand Tools
* Digital Volt/Ohm Meter
*  AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
»  Battery bus fuse/circuit breaker is open
* Low batteries
e Corroded or loose contacts
e Failed power interface module
¢ Malfunctioning transmission ECU

Transmission ECU

Motor supply
2-way connector
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Low Motor Voltage Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery—pm I Okay — p Goto Step B.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Low Motor Voltage Test, continued

2-141

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

15 Amp fuse (blue)

=

If fuse does not blow

immediately '
Motor Supply
2-Way Connector
(@]

Disconnect negative battery cable
before reconnecting motor supply
2-way connector Go to Step C.

A CAUTION

Power Interface Module

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 65 (SID 251, FMI 4), Low Motor Voltage Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect negative (-) battery
cable.

3. Reconnect Motor Supply 2-way
connector to transmission ECU.

4. Reconnect negative (-) battery

cable.
5. Drive the vehicle to If fault code 65 was Go to Step V.
determine  whether repaired '

shift complaint has
been repaired.

If fault code 65 appears Go to Step D.
-
=
m Procedure Condition Action =
(7]
1. Key off. s
2. Verify all connectors If all connectors are Replace transmission ECU (Only if S
are seated correctly at seated : Fault Code is Active). Go to Step .
the transmission V. S
ECU. @
=
If connectors are not Seat all connectors. Go to Step V. @

seated correctly

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique to If nocodes Test complete.
attempt to reset the code (see
page 1-6)
6. Retrieve Fault If code 65 appears Returnto Step Ato find error in

'

Codes(see page 1-4) testing.

If code other than 65 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 71
(SID 60, FMI 7)
Stuck Engaged

Overview Required Tools
e Basic Hand Tools

This code indicates the transmission was unable to move the ) . )
e AutoSelect/AutoShift Troubleshooting Guide

front box to neutral, during a shift request.

Detection Possible Causes
The transmission detects this by attempting the same shifter | 1S fault can be caused by any of the following:
actions five times and not sensing the desired position. e Low power to gear select motor
Fallback e Failed gear select sensor

e Malfunctioning electric shifter
This causes an In Place Fallback. »  Malfunctioning yoke/clutch/mainshaft

»  Failed shift block

e Failed or misaligned shift block
»  Electric shifter calibration

* Dragging clutch

e Torque locked in gear

Shift Bar Housing

Mainshatft
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test

m Procedure Condition Action

1. Place shift lever in neutral.

2. Depress the clutch pedal.

3. Key on.
4. Observe service If wait light is on Go to Step B.
lamp. constantly or

Gear display shows:

If no lights or tones turn Perform Electrical Pretest (see
on page 2-2)

If "N" is highlighted on
shift lever and
Gear display shows

Test complete.
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

Step B Procedure Condition Action

1. Key off.

2. Inspect starter/battery— g If Okay —p Goto Step C.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

m Procedure Condition Action |

1. Key off.

2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2-
way connector.

A CAUTION

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step D.

If fuse does not blow

. i —
immediatel
g A CAUTION

Disconnect the negative battery

cable before reconnecting the

motor supply 2-way connector.
Failure to disconnect the battery Y
negative cable can cause the =
failure of the power interface =
module. Replace power interface 1=
module. Go to Step V. =
(=]
=
-
=)
(x]
[1°]
=
15 Amp fuse (blue) &

Motor Supply
@ 2-Way Connector
©]

Power Interface Module
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Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued

Procedure Condition

Action

1.

Remove electric shifter from
shift bar housing.

Inspect electric
shifter and shift bar
housing.

* Shift blocks

* Roll pins

* Finger movement

* Mechanical linkages

If no problem found

If problem found

—

—

Replace electric shifter. Go to
Step V.

Repair as required. Go to Step V.

Procedure Condition

Action

2-147

. Key off.

Reconnect all connectors.
Key on.
Clear Fault Codes (see page 1-4)

Use Driving Technique to
attempt to reset the code (see
page 1-6)

Retrieve Fault Codes If no codes

page 1-4)

(see

If code 71 appears code

If code other than 71
appears

vy

Test complete.

Returnto Step A to find error in
testing.

Go to Fault Code Isolation
Procedure Index. (see page 1-10)




Fault Isolation Procedures

Code 71 (SID 60, FMI 7), Stuck Engaged Test, continued
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Fault Isolation Procedures

Component Code: 72
(SID 59, FMI 7)
Failed to Select Rail

Overview Required Tools

*  Basic Hand Tools

* Digital Volt/Ohm Meter

*  AutoSelect/AutoShift Troubleshooting Guide

This code indicates the transmission is unable to select the re-
quired rail during a shift.

Detection
Possible Causes

The transmission detects this by attempting the same shifter

actions five times and not sensing the desired position. This fault can be caused by any of the following:
Fallback e  Low power to rail motor

*  Failed rail select motor
This causes an In Place fallback. Failed rail select sensor

e Failed or misaligned shift block
¢ Malfunctioning transmission ECU

Shift Bar Housing
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Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery—pm I Okay — p Goto Step B.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test, continued

2-151

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

15 Amp fuse (blue)

=

If fuse does not blow
immediately

Motor Supply

2-Way Connector

—

Power Interface Module

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step C.

A CAUTION

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 72 (SID 59, FMI 7), Failed to Select Rail Test, continued

m Procedure Condition Action |

1. Remove electric shifter from
shift bar housing.

2. Inspect electric If no problem found Replace electric shifter. Go to
shifter and shift bar Step V.
housing.
* Shift blocks
* Roll pins
* Finger movement
* Mechanical linkages

If problem found Repair as required. Go to Step V.

—

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

9. Use Driving Technique to
attempt to reset the code (see
page 1-6)
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6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)

If code 72 appears Returnto Step A to find error in

testing.

If code other than 72 Go to Fault Code Isolation
appears : Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 73
(SID 58, FMI 7)
Failed to Engage Gear

Overview

This code indicates the transmission is unable to engage the
desired gear in the front box during a shift.

Detection

The transmission detects this by attempting the same shifter
actions five times and not sensing the desired position.

Fallback

This causes an In Place fallback.

Required Tools

Basic Hand Tools
Digital Volt/Ohm Meter
AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

Malfunctioning electric shifter
Malfunctioning yoke/clutch/mainshaft
Failed shift block

Failed or misaligned shift block
Electric shifter calibration

Failed gear select sensor

Shift Bar Housing

Electric shifter

Gear select sensor

Mainshaft
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Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery—pm I Okay — p Goto Step B.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test, continued

2-155

Procedure Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
into Motor Supply 2- A CAUTION

way connector.

15 Amp fuse (blue)

=

If fuse does not blow
immediately

Motor Supply

2-Way Connector

—

Power Interface Module

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step C.

A CAUTION

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Fault Isolation Procedures

Code 73 (SID 58, FMI 7), Failed to Engage Gear Test, continued

m Procedure Condition Action |

1. Remove electric shifter from
shift bar housing.

2. Inspect electric If no problem found Replace electric shifter. Go to
shifter and shift bar Step V.
housing.
* Shift blocks
* Roll pins
* Finger movement
* Mechanical linkages

If problem found Repair as required. Go to Step V.

—

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

9. Use Driving Technique to
attempt to reset the code (see
page 1-6)
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6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4)

If code 73 appears Returnto Step A to find error in

testing.

If code other than 73 Go to Fault Code Isolation
appears : Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 74
(SID 54, FMI 7)
Failed to Sync Initial Engagement

Overview

This code indicates the system was unable to bring input shaft
to a stop using the interia brake.

Detection

The System Manager monitors engine rpm before initial gear
engagement. If the inertia brake is commanded on and the en-
gine rpm does not drop below the acceptable limit this code
will be set.

Fallback

There is no fallback mode for this fault.

Required Tools
*  Basic Hand Tools
¢ Hand-Held Diagnostic Tool
e 0-100 PSI Air Pressure Gauges
e AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Low air pressure
e Contaminated air supply
e (lutch out of adjustment
e Damaged input shaft brake
e Malfunctioning inertia brake
» Damaged internal transmission gearing

Clutch Adjustment

ES )

“Inertia brake
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7), Failed to Sync Initial Engagement Test

m Procedure Condition Action

1. Key on.

2. Connect hand-held diagnostic
tool and monitor input shaft
speed.

3. Fully depress the If the input shaft speed Go to Step B.
clutch pedal all the ’ rapidly drops to 0 RPM ’
way to engage the
input shaft brake.

If the input shaft does not The clutch is out of adjustment or

rapidly drop to 0 RPM : the input shaft brake needs to be
replaced. Repair or replace as
required. Repeat this step.

-
Step B Procedure Condition Action 2
1. Key off. g
2. Tee a 0 to 100 PSI air gauge in %.
the supply between the inertia =
brake solenoid and the air filter/ 3
regulator. §
3. Key on. _g"
a
4. QObserve the gauge. IFISLIJressure is 58 to 63 Go to Step C.
If pressure is outside of Replace the air filter/regulator.
range Go to Step V.
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Fault Isolation Procedures

Code 74 (SID 54, FMI 7), Failed to Sync Initial Engagement Test, continued

Procedure

Condition

Action

2-159

1.

Key off.

Locate the air line from the
inertia brake solenoid to the
inertia brake.

Tee a 0 to 100 PSI air pressure
gauge in the inertia brake line.

Key on. Allow air system to
reach governor cut-off.

Place the transmission in "D".

Monitor the input shaft speed
with the hand-held diagnostic
tool.

Slowly depress the clutch pedal
and keep the input shaft
between 250 to 350 RPM for
more than 10 seconds. (The
transmission will not engage
starting gear until input shaft
speed drops below 150 RPM).

Observe the gauge.

If pressure is 58 to 63
PSI

If pressure is outside of
range

—

Replace the inertia brake. Go to

Step V.

Replace the inertia
solenoid.Go to Step V.

brake



Fault Isolation Procedures

Code 74 (SID 54, FMI 7), Failed to Sync Initial Engagement Test, continued

m Procedure Condition Action

1. Key off.

2. Remove air gauges.

3. Connect connectors.

4. Key on.

5. Clear Fault Codes (see page 1-4)

6. Use Driving Technique to
attempt to reset the code (see

page 1-6)
7. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) :
If code 74 appears Return to Step A to find error in
testing.
If code other than 74 Go to Fault Code Isolation
appears Procedure Index. (see page 1-10)
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Fault Isolation Procedures

Component Code: 83
(SID 18, FMI 14)
Shift Lever Missing

Overview

This code indicates the Eaton or OEM Shift Lever is not sensing
any lever positions.

Detection

Starting at key-on and throughout operation, the System Man-
ager constantly measures the feedback from the Shift Lever
circuit. If the Shift Lever reports no lever positions are sensed,
the fault code is set. To allow the System Manager to detect
this fault, it is necessary to turn the key on since it constantly
monitors for this failure mode.?

Fallback

This fault causes a downshift only fallback and shifts to neutral
when the vehicle stops.?

Required Tools
e Basic Hand Tools
e AutoSelect/AutoShift Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Lever placed between positions
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Fault Isolation Procedures

Code 83 (SID 18, FMI 14), Shift Lever Missing Test

m Procedure Condition Action

1. Key off.
2. Disconnect shift lever 24-way
connector.
3. Key on.
4. Measure voltage If voltage is within 1 volt Replace shift lever. Go to Step V.
across shift lever 24- of battery voltage
way connector pins
A1 and B1.
If voltage is outside of Repair ignition supply to shift lever.
range ’ Goto Step V.

.y

(=

7}

o H Hm £
000000000000 5
=N CEEEREEERE R .
mBO O OO 0O 0O0O0O0OaoOo-g g
NOoOO0DO00000000 2
[ LIF L] 3

s

2-162



Fault Isolation Procedures

Code 83(SID 18, FMI 14), Shift Lever Missing Test, continued

Procedure

Condition

Action

2-163

1.

Key off.

Reconnect all connectors.

Key on.

Clear Fault Codes (see page 1-4)

Use Driving Technique to
attempt to reset the code(see
page 1-6)

Retrieve Fault Codes

(see page 1-4) ’

If no codes

If code 83 appears

If code other than 83
appears

#

Test complete.

Return to Step A to find error in
testing.

Go to Fault Code Isolation
Procedure Index. (see page 1-10)



Fault Isolation Procedures

Code 83(SID 18, FMI 14), Shift Lever Missing Test, continued
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Symptom Isolation Procedures

Electrical System

Overview

The test does not relate to any specific fault code, but must be
completed before performing Fault Code Isolation Table pro-
cedures. The pretest verifies the basic electrical inputs before
testing individual circuits.

Detection

There is no detection process specifically for the basic electri-
cal supply. However, failures of this type are generally
detected by the transmission or driver as some other type of
fault code or symptom.

Fallback

There is no fallback for the electrical pretest, however, it may
effect other systems.

Required Tools
»  Basic Hand Tools
e Eaton Test Adapter Kit
¢ Digital Volt/Ohm Meter
*  Troubleshooting Guide

Possible Causes

This pretest can be used for any of the following:
*  Corroded Power Contacts
e Blown Fuse
¢ Wiring Harness
* Low Batteries

/.

Transmission ECU

Transmission ECU
24-way connector

Transmission harness

@)

A
— Shift Lever
System manager .__ lﬂLw
= ) - Tower
System manager Lt |t harness
2 e

-way connector W

Transmission harness

Transmission hamess  g-way connector
3-way connector y
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Symptom Isolation Procedures

Electrical System Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery connec-
tions for integrity.

If voltage is 11 to 13 volts on a 12
volt system or

3. Measure voltage

across battery. .

tzezmto 26 on a 24 volt sys- Go to Step B.

If voltage is outside of Repair or replace batteries and
range charging system as required. Re-
peat this step.
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G Procedure Condition Action

1. Key off.
2. Load Test the Bat- If the batteries maintain Go to Step C.
terys. the specified load

If the battery’s fail the Replace the damaged battery/s and
load test : repeat this step.
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action

1. Locate service port (located in
shift tower.)

2. Key off.

3. Disconnect negative (-) battery
cable.

4. Measure resistance If resistance is 0 to .3 Go to Step D.
between service port ohms ’

pin D and negative
battery cable.

If resistance is outside of Repair ground path for transmis-
range : sion. Repeat this step. Note: See
wiring diagrams for typical

ground path diagram.
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action |

1. Key off.
2. Reconnect negative (-) battery
cable.
3. Measure voltage If voltage is less than 1 Go to Step E.
across service port volt
pins A and D.
If voltage is outside of Constant ignition power, repair igni-
range tion supply to transmission. Repeat
this step.

)
-
o
[x}
D
o
[—
-
(1]
(7]

uoijejos| wojdwAg

3-4



Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

Condition Action
1. Key off.
2. Measure voltage If voltage is less than 1 Go to Step F.
across service port volt
pins D and C.
If voltage is outside of Go to Step G.

3-5
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action
1. Key on.
2. Measure voltage If voltage is within 1 volt Go to Step G.
across service port of battery voltage :
pins A and D.
If there is no voltage No ignition power, repair ignition

power supply to transmission. Re-
peat this step.

3-6
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

Condition Action
1. Key on.
2. Measure voltage If voltage is within 2 volts Go to Step H.
across service port of battery voltage
pins G and D.
If voltage is outside of Go to Step J.

3-7
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action

1. Key on.

2. Measure voltage If voltage is within 1 volt Test complete. (Do not proceed fur-
across service port of battery voltage ther).
pins G and D.

If voltage is outside of Go to Step L.
range ’
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action

1. Key off.

2. Remove power connect relay.

3. Measure voltage If voltage is within 1 volt Constant battery power, repair bat-
across service port of battery voltage tery supply to transmission. Go to
pins D and C. Step E.

If voltage is outside of Replace power connect relay. Go
range : to Step E.
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Symptom Isolation Procedures

Electrical System Test, continued

NGl Procedure Condition Action |

1. Disconnect system manager 24-
way connector.

2. Measure resistance If resistance is 0 to .3 Go to Step K.
between system ohms »
manager 24-way con-
nector pin A10 and service port

pin A.

If resistance is outside of Repair or replace tower harness as
range required. Repeat this step.
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure

3-11

Condition

Action

1.

Measure resistance

between system

manager 24-way con-

nector pin A6 and service port
pin G.

If resistance is 0 to .3
ohms

If resistance is outside of
range

—

—

Replace system manager ECU. Go
to Step E.

Repair or replace tower harness as
required. Go to Step E.




Symptom Isolation Procedures

Electrical System Test, continued

G/ EA Procedure Condition Action |

1. Disconnect power connect relay

connector.
2. Measure voltage be- If voltage is within 1 volt Replace power connect relay. Re-
tween power connect ’ of battery voltage ’ peat Step H.
relay connector pin
30 and service port pin D.
If voltage is outside of Go to Step M.

range
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Symptom Isolation Procedures

Electrical System Test, continued

W Procedure

Condition

Action

1. Reconnect power connect relay
connector.

2. Disconnect transmission har-
ness from transmission inter-
face harness.

3. Measure voltage be-
tween transmission
pin F and ground.

If voltage is within 1 volt
of battery voltage

If voltage is outside of
range

Io| e @%

Repair vehicle interface harness as
required. Go to Step E.

Go to Step N.

P O @AJJH
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition Action |

1. Disconnect power module con-
nector at transmission harness.

2. Measure voltage be- If voltage is within 1 volt Repair or replace transmission

tween power inter- ’ of battery voltage ’ harness as required. Go to Step E.
face module
connector pins.

If voltage is outside of Go to Step 0.

range

()

<<

et . -3

m Procedure Condition Action I 3=
(]

3

1. Check battery ground If battery and ground Replace power interface module. § =

to power module. connections are okay Go to Step V. a s

» 2

If battery and ground Repair connections and retest. Go =)

connections are not okay to Step A. =
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Symptom Isolation Procedures

Electrical System Test, continued

m Procedure Condition

3-15

Action

1.
2.
3.

Key off.
Reconnect all connectors.
Key on.

Clear Fault Codes (see page 1-4)

Attempt to reproduce symptom.

Check symptom. If no symptom
If symptom appears
If other code or symptom

appears

Test complete.

Return to Step Ato find error in
testing.

Go to Diagnostics Procedure (see
page 1-3)



Symptom Isolation Procedures

Electrical System Test, continued
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Symptom Isolation Procedures

Front Box Control

Overview

This symptom-driven test is performed if the "-" is displayed on
the Gear Display, and there are no active or inactive codes.

Detection

Turn key on and watch the Gear Display. If the Gear Display
shows "-" constantly, the Transmission Controller was not able
to confirm front box control.

Any time the service lamp is flashing, go to Diagnostic Proce-
dure (page1-2).

Fallback

There is no fallback mode for this symptom.

Required Tools
*  Basic Hand Tools
e Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
* Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
*  Electric Shifter
*  Yoke/Clutch/Mainshaft
e Shift Block
*  Gear Select Sensor

Shift bar housing

Electric shifter

oy

Gear select sensor

Main shaft
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Symptom Isolation Procedures

Front Box Control Test

m Procedure Condition Action

1. Place shift lever in neutral.

2. Depress the clutch pedal.

3. Key on.
4. Observe service lamp. If service lamp and wait Test EPL Link. Go to Step B.
light are on constantly
If wait light is on Test front box control. Go to Step
constantly or L.
Gear display shows:
If no lights or tones turn on Perform Electrical Pretest (see

page 2-1)

If "N" is highlighted on Test complete.
shift lever and
Gear display shows:

Y]
N
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Symptom Isolation Procedures

Front Box Control Test, continued

Procedure

Condition

Action

1.

3-19

Remove transmission ECU 24-
way connector.

Key on.

Measure voltage
across transmission
ECU 24-way

connector pins 1 and 14.

If voltage is within 1 volt
of battery voltage

If voltage is outside of
range

Go to Step D.

Go to Step C.




Symptom Isolation Procedures

Front Box Control Test, continued

Procedure

Condition

Action |

1.

Disconnect transmission
harness 6-way connector from
transmission interface harness.

Disconnect power module from
transmission harness.

Measure resistance between
transmission ECU  24-way
connector pin 14 and power
module connector pin A on
transmission harness.

Measure resistance
between

transmission harness

6-way connector pin D and
transmission  ECU  24-way
connector pin 1.

If resistance is 0 to .3
ohms

If resistance is outside of
range

—

—

Repair or replace vehicle interface
harness or tower harness. Go to
Step A.

Repair or replace transmission
harnesses as required. Go to Step
A.

3-20
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Symptom Isolation Procedures

Front Box Control Test, continued

Procedure

Condition

Action

3-21

1.

Reconnect transmission ECU
24-way connector.

Key off. Allow transmission to
power down.

Disconnect system manager 32-
way connector.

Connect EPL tester to tower
harness.

Key on.

Start EPL

Communication Test ’

If test passes

If test fails

—

Replace system manager ECU. Go
to Step A.

Go to Step E.




Symptom Isolation Procedures

Front Box Control Test, continued

m Procedure Condition Action |

1. Key off. Allow transmission to
power down.

2. Disconnect transmission ECU
32-way connector.

3. Remove EPL tester from system
manager 32-way connector.

4. Measure resistance If resistance for each Go to Step F.
between system measurement is more
manager 32-way than 10K ohms or open

connector pins G2 and D1 and circuit [OL]
from each pin to ground.

If resistance of any Go to Step G.
measurement is less than ’

10K ohms
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Symptom Isolation Procedures

Front Box Control Test, continued

Procedure Condition Action
1. Place a jumper across
transmission ECU  32-way

3-23

connector pins 29 and 30.

Measure resistance
between system
manager 32-way

connector pins G2 and D1.
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e

Replace transmission ECU.
Repeat this step.

If resistance is 0 to .3

ohms :

Go to Step G.

If resistance is outside of
range
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Symptom Isolation Procedures

Front Box Control Test, continued

m Procedure Condition Action

1. Reconnect system manager 32-
way connector.

2. Disconnect transmission
harness 3-way connector from
transmission interface harness.

3. Remove any jumper harness.

4. Measure resistance If resistance for each Go to Step H.
between measurement is more
transmission harness than 10K ohms or open

3-way connector pins A and B circuit [OL]
and from each pin to ground.

Note: Depending on which

connector you have, refer to

gither the old style or the new

style connector illustration.

Repair or replace transmission
harness. Go to Step A.

If resistance of any
measurement is less than
10K ohms

—
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Symptom Isolation Procedures

Front Box Control Test, continued

Procedure Condition Action

3-25

1. Measure resistance between
transmission ECU  32-way
connector pin 29 and
transmission harness 3-way
connector pin A.

Note: Depending on which
connector you have, refer to
either the old style or the new
style connector illustration.

2. Measure resistance If both measurements are Repair OEM wiring from system

between 0to .3 ohms

manager to transmission harness.

transmission ECU 32- Go to Step A.

way connector pin 30 and

transmission harness 3-way

connector pin B.
If resistance of either Repair or replace transmission
measurement is outside harness. Go to Step A.

of range

Q [oX0] [ofe]e]
: {F L9eAnosaananaans! H

New Style
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Symptom Isolation Procedures

Front Box Control Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect power module 2-
way connector from
transmission controller.

3. Disconnect negative (-) battery

cable.
4. Measure resistance If resistance is 0 to .3 Go to Step J.
between power ohms »
module 2-way
connector pin A and negative
battery cable.

If resistance is outside of Check battery and ground supply to

range : power module and repeat this step.
If problem continues, replace
power module. Repeat this step.
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Symptom Isolation Procedures

Front Box Control Test, continued

Procedure

Condition

Action

1. Measure voltage
across power module
2-way connector
pins.

If voltage is within 1 volt
of battery voltage

If voltage is outside of
range

7 N

‘

Go to Step V.

Check battery and ground supply to
power module and repeat this step.
If problem continues, replace
power module. Go to Step A.

Procedure

Condition

Action

1. Remove electric shifter from

shift bar housing.

2. Inspect electric
shifter and shift bar
housing:

* Shift blocks

* Roll pins

* Finger movement

* Mechanical linkages

3-27

If no problem found

If problem found

—

—

Replace electric shifter. Go to
Step A.

Repair as required. Go to Step A.




Symptom Isolation Procedures

Front Box Control Test, continued
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Symptom Isolation Procedures

Gear Display Power Supply

Overview Required Tools

*  Basic Hand Tools

e Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
* Troubleshooting Guide

The System Manager has no fault detection capability for this » Data Link Tester
failure. The failure is observed by the driver when operating the .

vehicle. To observe this failure, operate the vehicle and moni- Possible Causes
tor the Gear Display.

This symptom-driven test is performed if the Gear Display is
not working, and there are no active or inactive codes.

Detection

This fault can be caused by any of the following:
Fallback e Gear Display

This symptom has no effect on vehicle operation, however, the *  Vehicle Harness

Gear Display may not function. e Ignition Power Supply
e Shift Control

SHIFT LEVER Ossye | Gear Display
Shift Lever 24-Way Connector Gear Display : :
[ B8 87 B6 B5 B4 B3 At A2B1 At0 B2A3 B10 BI1A8 A9 A12_| : .
| [E0| :
' '
' '
'
'
'
'
H :
Dash Ve F e
Harness RO :
(OEM supplied) H
v 24voits '
_ ' '
Gear Display v | Converter '
H H
' '
Vehicle |IEEE“ i AL :
Interface — H H
Harness 3 2 1 4 Ve P e
1 (OEMsupplied) T 1 1 [ ~ ~~°°°°°°°7°
"1 System —
oo | Manager ] 8
oo | ECU

07
D1

Jopeuuog fepzg JoBeueyy wersks
‘System Manager 24-Way Connector

Vehicle Interface Legend

All OEM responsible wiring shown is "typical'. Consult specific application.
(A1-L) = +12 volt switched from ignition switch
(B10-B-2, B11-A-3) = Communication from and to the ECU
(B2-D-4) = Signal returns, grounds, and general OEM wiring
(A3-C-1) = +12 volt switched from ignition switch OAVP2Votonly o @ 10AMP Fuse
Automatic Resetting

Circuit Breaker

PN Ignition Power
e 3 (Syitched Power)
Run to Main Power Lead That
Feeds the Ignition Bus
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Symptom Isolation Procedures

Gear Display Power Supply Test

Procedure

Condition Action

1.

Key off. Note: If the vehicle is
equipped with a 12/25V
converter at the gear display, the
converter and gear display are
viewed as one part.
Replacement of the gear display
includes the converter.

Remove the dash panel and
unplug the gear display from the
dash harness.

Key on.

Measure voltage across dash
harness pins E or4 and F or 1.

Note: Depending on
which
connector you
have, refer to the old style
or the new style
connector illustration.

—

If voltage is within 1 volt Go to Step D.
of battery voltage :

Go to Step B.

If voltage is outside of
range

—

New Style

Ll | ==
— I:'_ID .E.é E
i

Old Style
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Symptom Isolation Procedures

Gear Display Power Supply Test , continued

Step B Procedure Condition Action

1. Disconnect shift lever 24-way
connector.

2. Measure voltage
across shift lever 24-
way connector pins
A3 and B2.

If voltage is within 1 volt Go to Step C.

’ of battery voltage

If voltage is outside of Repair ignition and/or ground
range supply to shift lever. Go to Step A.

:

OO0 o0oo4dn

—| |93 845G

OoBm 0 O O O O

— OO0 oDn
LIF
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Symptom Isolation Procedures

Gear Display Power Supply Test , continued

m Procedure Condition Action |

1. Measure resistance between
dash harness connector at gear
display pin E or 4 and shift lever
24-way connector pin B2.

Note: Depending on which
connector you have, refer to
the old style or the new style
connector illustration.

2. Measure resistance If both measurements are Replace shift lever. Go to Step V.
between dash ’ 0to .3 ohms ’
harness connector at
gear display pin F or 1 and shift
lever 24-way connector pin A3.

If either measurement is Repair harness between gear
outside of range display and shift lever as required.
Go to Step V.

0ld Style &
w3
o
g o
[ o 3
gooooooooo [ — —
iR EEE KRR [— 7
0o0o0O0o0O0O0o0odo - o
oooooooood (D =
_OF T 1) ©
g.
)
= LRl el
(e’
New Style Old Style
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Symptom Isolation Procedures

Gear Display Power Supply Test , continued

Procedure

Condition

Action

3-33

1.

Disconnect shift lever 24-way
connector.

Measure resistance between
dash harness connector at gear
display pin B or 3 and shift lever
24-way connector pin B11.

Note: Depending on  which
connector you have, refer
to either the old style or
the new style connector
illustration.

Measure resistance
between dash
harness connector at
gear display pin G or 2 and shift
lever 24-way connector pin B10.

If both measurements are
0to .3 ohms

If resistance of either

Go to Step E.

Repair harness between gear

measurement is outside ’ display and shift lever as required.
of range Repeat this step.
R

SRk
Crole K
New Style Old Style
303 (aggggggga%iﬂ
ljaa e ogooooooonon
1) == P 7 |
E( B
= [l ELJF
[ Qe
New Style Old Style




Symptom Isolation Procedures

Gear Display Power Supply Test , continued

m Procedure Condition Action |

1. Measure resistance between
dash harness connector at gear
display pin B or 3 and ground.

Note: Depending on which
connector you have, refer to
either the old style or the new
style connector illustration.

2. Measure resistance If both measurements are Replace gear display and retest. If
between dash more than 10K ohms or ’ problem continues, replace  shift
harness connector at open circuit [OL] lever. Go to Step V.
gear display pin C or 2 and
ground.
If both measurements are Repair harness between gear
less than 10K ohms display and shift lever as required.
Go to Step V.
L
A\ D\
Q§§D @§§D CE []D[]EE]FE
i s [jcl.s[jA
GROUND GROUND
New Style Old Style
2
=1 =~ ?,
Ak 1
~ D a
Q§§D @§§D 3 []D[]EE]FE E? EE
s s S S5
= =
=
GROUND GROUND
New Style Old Style
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Symptom Isolation Procedures

Gear Display Power Supply Test , continued

m Procedure Condition

Action

1. Key off.
2. Reconnect all connectors.
3. Key on.

4. Observe gear display If after power up, gear
display comes on

If problem continues

3-35

—

Test complete.

Go to find error in testing.




Symptom Isolation Procedures

Gear Display Power Supply Test , continued
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Symptom Isolation Procedures

Start Enable Relay Contact

Overview

This symptom-driven test is performed if the engine does not
start with the Shift Lever is in neutral, and there are no active
or inactive codes.

Detection

The System Manager has no fault detection capability for this
failure. The failure is observed by the driver when operating the
vehicle. To observe this failure, attempt to start the vehicle.

Fallback

This symptom has no effect on vehicle operation, however, if
the failure occurred before the engine was started, it is possi-
ble the engine will not start.

Required Tools
*  Basic Hand Tools
e Eaton Test Adapter Kit
* Digital Volt/Ohm Meter
* Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

e Start Enable Relay
e Starter Solenoid Wiring

SHIFT LEVER

Shift Lever 24-Way Connector
[ B8 B7 B6 B5 B4 B3 A1 A2 B1 A10 B2 A3B10 B11 A8 A9 A12 ]

System
- | Manager
e« | ECU

Vehicle

Interface

Hamess
(OEM supplied)

Latching
Diode
1N4007

Jopeuuog Aep-ze JoBeueyy waishs
System Manager 24-Way Connector

G DCBAFE

Service Port

o< -m=0o5o0o=~>

I

rm

= Run to
Starter Solenoid

% R o Start

(A Enable

= Relay Run to Start
Signal from

Igntion Switch

Vehicle Interface Legend
All OEM responsible wiring shown is "typical'. Consult specific application.
(A1-L, A1-A, A10-L, A10-A) = +12 volt switched from ignition switch

(A1-J)= Communication from and to the ECU
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Symptom Isolation Procedures

Start Enable Relay Contact Test

m Procedure Condition Action

1. Key off.

2. Disconnect system manager 24-
way connector.

3. Key on.

4. Engage starter. If engine cranks Go to Step B.

Go to Step C.

v

If engine does not crank

Step B Procedure Condition Action |

1. Key off.
2. Measure voltage If voltage is less than 1 Replace start enable relay. Go to
between system volt ’ Step V.
manager 24-way
connector pin A1 and ground.
If voltage is outside of Start enable supply is short battery.
range Repair as required. Go to Step V.
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Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

m Procedure Condition Action

1. Place a jumper across service
port pins A and E.

2. Engage starter. If engine cranks Go to Step D.

— —
If engine does not crank Go to Step E.

m Procedure Condition Action

1. While engaging If engine continues to Test complete.
starter, remove crank
jumper wire.

Replace start enable latching diode.
Repeat this step.

If engine stops cranking
when jumper is removed

m Procedure Condition Action

1. Replace start enable relay.

2. Engage starter. If engine cranks Test complete.

_>

If engine does not crank Go to Step F.

v

3-39



Symptom Isolation Procedures

Start Enable Relay Contact Test, continued

m Procedure Condition Action

1. Measure resistance If resistance is 40 to 90 ohms Check vehicle starting system. If no
between system problem found, replace  system
manager 24-way manager. Go to Step V.
connector pin A1 and ground.

If resistance is outside of range Repair harness between start enable
relay and system manager. Go to
Step V.

S0

GROUND

m Procedure Condition Action |

1. Key off.

)
-
o
[x}
D
o
[—
-
(1]
(7]
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2. Reconnect all connectors.

3. Key on.

4. Start the engine to If the engine starts Test complete.
determine  whether
the start enable relay
contact complaint has been

repaired.

—

If the engine does not Return to Step A to find error in
start testing.

If other code or symptom Go to Diagnostics Procedure (see
appears page 1-3)

3-40



Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear

Overview Required Tools

. . . . . e Basic Hand Tools
This symptom-driven test is performed if the transmission .
does not engage a gear, and there are no active or inactive *  Eaton Test Adapter Kit
codes. * Digital Volt/Ohm Meter

Detection e Troubleshooting Guide
e PC-based Service Tool

If the System Manager is unable to provide a fault code, the .
y J P Possible Causes

driver may observe this failure as the transmission not initiat-

ing or completing a shift. , ,
This fault can be caused by any of the following:

Fallback * Input Shaft Speed Sensor
e Electric Shifter

e Transmission

*  (Gear Select Sensor

* Interia Brake

e Clutch Brake

There is no fallback mode for this symptom.

Electric shifter

Jopauog Aem7g Uorssius:

Main shaft

HITIOYLNOD NOISSINSNYHL

Jopauuog Ae-vZ woss:
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear Test

m Procedure Condition Action

1. Key off.

2. Connect hand-held diagnostic
tool.

3. Start engine and view Ifinput shaft speed exists Go to Step E.
input shaft speed with

clutch pedal released.

If input shaft speed does Go to Step B.

not exist

Step B Procedure Condition Action |

1. Disconnect transmission ECU
32-way connector.

2. Measure resistance If resistance is 2K to 4K Go to Step C.
across transmission ohms »
ECU 32-way
connector pins 16 and 17.
If resistance is outside of Go to Step D.
range »
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

m Procedure Condition Action |

1. Inspect input shaft If no problem found Replace transmission ECU. Go to

speed sensor for ' Step V.
proper installation or
contamination.
If problem found Repair as required. Go to Step V.
m Procedure Condition Action
1. Disconnect transmission
harness from input shaft speed
sensor.
2. Measure resistance If resistance is 2K to 4K Repair or replace transmission
between input shaft ohms I harness. Go to Step V.
speed sensor pins.
If resistance is outside of Replace input shaft speed sensor.
range Go to Step V.

|

—
i S
® o

V COMA

m Procedure Condition Action |

1. Is vehicle equipped If yes Go to Step F.
with a wheelchair lift.

Ifno Test complete.
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

m Procedure Condition Action |

1. Is wheelchair lift If normally closed Go to Step F.
switch normally open
or normally closed.

If normally open Go to Step J.

m Procedure Condition Action

1. Make sure the lift is off and at
rest position.

2. Disconnect system manager 32-
way connector.

3. Measure resistance If resistance is 0 to .3 Go to Step H.
between system ohms :
manager 32-way
connector pins D7 and D11.

If resistance is outside of Pin D7 requires connection to pin
range D11. Repair harness. Repeat this
step.

B

810

[(J o []
[} Hel ]
i

| O[]
10000

:

(72}
<
-2
o
gc
o 3
— -
=3
=
CD ==
@ 5
=
=
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

m Procedure Condition Action

1. Measure resistance If resistance is 0 to .3 Go to Step I.
between system ohms

manager 32-way
connector pin D7 and ground.

If resistance is outside of Normally closed type systems

range require pin D7 be grounded for
normal transmission operation.
Repair harness or switch as
required. Repeat this step.

-~

Oo0o00oo
385584

O Oom QO O
- OO0pOgOO
| L
GROUND
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

m Procedure Condition Action

1. Activate wheelchair lift.

2. Measure resistance If resistance is more than Replace system manager ECU. Go
between system 10K ohms or open circuit to Step V.
manager 32-way [OL]
connector pin D7 and ground.
If resistance is less than Normally closed type systems
10K ohms require pin D7 open to ground to

inhibit gear selection. Repair
harness or switch as required. Go to
Step V.

&

[JHo ]
[] O[]
B0 [

1

|0 D0 [

E

)
-
o
[x}
D
o
[—
-
(1]
(7]
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Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

Procedure Condition

Action

1.

3-47

Make sure the lift is off and at
rest position.

Disconnect system manager 32-
way connector.

Measure resistance If resistance is more than
between system 10K ohms or open circuit
manager 32-way [OL]

connector pins D7 and D11.

If resistance is less than
10K ohms

1
HI]

Go to Step K.

Normally open type systems require
pins D7 and D11 be open for normal
transmission  operation.  Repair
harness or switch as required.
Repeat this step.

0] Uod []
[ Ued ]
B[]

3

0oz OH |l

-0

[im=C =iy
1] D[]

s




Symptom Isolation Procedures

AutoShift/AutoSelect Will Not Engage a Gear , continued

Procedure

Condition

Action

1. Activate wheelchair lift

2. Measure resistance
between system
manager 32-way
connector pins D7 and D11.

If resistance is 0 to .3
ohms

If resistance is outside of
range

—

Replace system manager ECU.

Replace input shaft speed sensor.

Go to Step V.

i
]

appears

page 1-3)

Dooooooooooo
29789 hnhhnw
OJ®mO0OO0O0®MOOOO OD
IS OO0 poonnt
1 L1 U LT
Procedure Condition Action |
1. Key off.
2. Reconnect all connectors.
3. Key on.
4. Drive the vehicle to If the complaint was Test complete.
determine  whether ' repaired '
the complaint has
been repaired.
If the complaint was not Returnto Step A to find error in
repaired ’ testing.
If other code or symptom Go to Diagnostics Procedure (see
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Symptom Isolation Procedures

J-1587 Data Link

Overview

This symptom-driven test is performed if the PC-based Service

Tool does not work.

Required Tools

e Basic Hand Tools
e Eaton Test Adapter Kit

* Digital Volt/Ohm Meter

Detection

e Data Link Tester
The service technician observes the failure when operating the ¢ Troubleshooting Guide
PC-based Service Tool. To observe this failure, simply connect e PC-based Service Tool

the PC-based Service Tool to the transmission via the J-1587

diagnostic connector located in the cab.

Fallback

There is no fallback mode for J-1587 Data Link. The PC-Base
Service Tool will not work correctly.

Possible Causes

This symptom can be caused by any of the following:
e J-1587 Data Link Harness

e Shift Manager
e PC-based Service Tool

XX

D13
c13

D9

D8

D7
b1

D1

D5

L D14

System

Manager

10}28UU0D) Aep-z¢ JoBeuel wajsAg

ECU

System Manager 24-Way Connector

Al
A3

A10

87
A6
84
88

—

For Transmission diagnostics

Vehicle

Interface

Harness

(OEM supplied)

AfA Afa
BB Bls
clc cle
DD plo
MM MM
3 I3 ele J1587 data link
FLF :>OC FlF >O<
BB S Latching
GG cle
Lt [

Vehicle Interface Legend

All OEM responsible wiring shown is "typical’. Consult specific application.

(C1-E-A, D14-F-B) Communication from and to the ECU

m @ > O

S
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Symptom Isolation Procedures

J-1587 Data Link Test

m Procedure

Condition

Action |

1. Key on.

2. Measure voltage either — g
between 6-way
diagnostic connector.

If voltage is within .6 volts of —pm-
battery voltage

If voltage is outside of range —pm

Go to Step B.

Repair battery or ground line to
vehicle diagnostic connector.
Go to Step V.
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

NGl Procedure Condition Action

1. Key off.

2. Disconnect System Manager 32-
way connector.

3. Measure resistance from —pm I resistance is 0to .3 ohms —p» G0 to Step C.
System Manager 32-way
connector pin G1 and 6-
way diagnostic pin A.

If resistance is outside of—pm  Repair vehicle interface harness.
range Repeat this step.

i

()0l

0O 0 oo

5 6 7 8

0o ogao

OO
L |_|‘

GROUND
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition Action |

1. Measure resistance —pm  If resistance is more than—pm  Go to Step D.

between 6-way 10K ohms or open circuit
diagnostic connector pin [OoL]
A and ground.

If resistance is less than 10K—pm-  Repair vehicle interface harness.
ohms Go to Step V.

uuuuuu

m Procedure Condition Action |

1. Measure resistance — g If resistance is 0 to .3 ohms —p»  Go to Step E.

between System
Manager 32-way
connector pin D14 and 6-
way diagnostic

connector pin B.

If resistance is outside of—pm  Repair vehicle interface harness.
range Go to Step V.

)
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o
D
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-
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w
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DO0000000
9 o T s s TeC
OO0 0O o0d O OD
DO0oO00@EO0
IR

GROUND
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition Action
1. Measure resistance —pm  If resistance is more than—pm  Go to Step F.
between 6-way 10K ohms or open circuit
diagnostic connector pin [OoL]

B and ground.

If resistance is less than 10K—pm-
ohms

3-53

Repair vehicle interface harness.
Go to Step V.



Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition Action |

1. Key off.

2. Reconnect System Manager 32-
way connector.

3. Disconnect all data links to the
vehicle diagnostic connector,
leaving only the transmission
connected.

4. Connect the Data Link Tester
across the 6-way diagnostic
connector pins A and B.

5. Key on.
6. Place the Data Link —p»  If test passed — p Problem exists with service tool
Tester in the in one of the following areas:
Communication Test o
mode. Communication box
* (Cables
e PC
Repair as required.
Go to Step V.
If test failed —_» Replace System Manager. Go
to Step V.
(7]
-<<
w3
© g
® 3
[ — S—
[—2
o 2
Black » 2
(=]
=
Red °
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Symptom Isolation Procedures

J-1587 Data Link Test, continued

m Procedure Condition

Action

1. Key on.
2. Connect PC-based —p» If PC-based Service Tool —pm
Service Tool. functions correctly

If PC-based Service Tool —pm
does not function correctly

3-55

Test complete.

Return to Step A to find error in
testing.



Symptom Isolation Procedures

J-1587 Data Link Test, continued
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Symptom Isolation Procedures

Range System

Overview

This symptom-driven test is completed if the transmission
does not perform range shifts, and there are no active or inac-
tive fault codes.

Detection

The failure is observed by the driver when operating the vehi-
cle. To observe this failure, operate the vehicle and make sev-
eral shifts up and down across the range.

Fallback

There is no fallback for this symptom.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Range Valve

Range Synchronizer

Range Actuator/Cylinder/Piston/Yoke

LO diagnostic port

(on opposite side of

HI diagnostic port
out of view)

HI diagnostic port
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Symptom Isolation Procedures

Range System Test

Procedure

Condition

Action

1.

Key off.

Install both 0 to 100 PSI air
gauges into the range valve
diagnostic ports.

Start vehicle and allow air
pressure to reach governor cut-
off.

Release clutch to register input
speed in transmission.

Turn off engine, but leave key in
"ON" position.

Move shift lever to
reverse and back to
neutral.

If LO range gauge = 55 to 65 PSI
and
If HI range gauge = 0 PSI

Note: 5 minutes is
allowed for
checking the
pressure after moving the
shift lever to neutral.

—

If both air gauges do not

read as listed above. '

Go to Step B.

Repair or replace range valve and
range cylinder cover as required.

Retest.
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Symptom Isolation Procedures

Range System Test , continued

Step B Procedure Condition Action

1. Move shift lever to reverse, press  If Hl range gauge = 5510 65 PSland  Repair or replace mechanical range

upshift button, and move lever If LO range gauge = 0 PSI system as required. Go to Step V.

back to neutral Note: 5 minutes is

Note: If shift lever does allowed for :

not have upshift checking the

buttons, move shift pressure after moving the

lever to reverse and place a shift lever to neutral.

jumper between service port

connector pins B and D.

Remove jumper and place

shift lever in neutral.
If both air gauges do not Repair or replace range valve and
read as listed above range cylinder cover as required.

Go to Step V.
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Symptom Isolation Procedures

Range System Test , continued

m Procedure Condition Action |

1. Disconnect gauges.

2. Reconnect all connectors.

3. Key on.

4. Clear Fault Codes.

5. Attempt to reproduce symptom.
6. Check symptom.

If no symptom Test complete.

— —
If symptom appears Returnto Step A to find error in
testing.
If other code or symptom Go to Diagnostics Procedure (see
appears page 1-3)
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Symptom Isolation Procedures

Splitter System

Overview

This symptom-driven test is completed if the transmission
does not perform Splitter Shifts, and there are no active or in-
active fault codes.

Detection

The failure is observed by the driver when operating the vehi-
cle. To observe this failure, operate the vehicle and make sev-
eral shifts up and down across the Splitter.

Fallback

There is no fallback for this symptom.

Required Tools

Basic Hand Tools
(2) 0-100 PSI Air Pressure Gauges
Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

Low Air Pressure

Contaminated Air Supply

Air Leak

Splitter Valve

Splitter Actuator/Cylinder/Piston/Yoke.

Splitter
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Symptom Isolation Procedures

Splitter System Test

Procedure

Condition Action

1.

Key off.

Install both 0 to 100 PSI air
gauges into the splitter valve

diagnostic ports.

Start vehicle and allow air
pressure to reach governor cut-

off.

Release clutch to register input

speed in transmission.

Turn off engine, but leave key in

"ON" position.

With the shift control,
select reverse and
back to neutral.

If HI split gauge = 55 to 65 PSland  Go to Step B.
If LO split gauge = 0 PSI

Note: 5 minutes is
allowed for
checking the
pressure after moving the
shift lever to neutral.

—

If both air gauges do not

Repair or replace splitter valve and

read as listed above ' splitter cylinder cover as required.
Repeat this step.
Procedure Condition Action

1. Key on.

2. With shift control If LO split gauge = 55 to Repair or replace mechanical
select reverse, press 65 PSl and splitter system as required. Go to
upshift button and If HI split gauge = 0 PSI Step V.
select neutral.

If both gauges do not Repair or replace splitter valve and

read as listed above
Go to Step V.

splitter cylinder cover as required.

3-62

-
=
o
[
D
o
=
S
D
("]

uoije|os| woydwAg




Symptom Isolation Procedures

Splitter System Test, continued

3-63

Procedure

Condition

Action

. Check symptom.

. Disconnect gauges.
. Reconnect all connectors.
. Key on.

. Attempt to reproduce symptom.

_>

If no symptom

If symptom appears

If other code or symptom
appears

v

Test complete.
Returnto Step A to find error in
testing.

Go to Diagnostics Procedure (see
page 1-3)



Symptom Isolation Procedures

Splitter System Test, continued
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Symptom Iso

lation Procedure

Up/Down Button
Overview

This symptom-driven test is performed if unable to shift the
transmission with the Up/Down Buttons, and there are no Ac-
tive or Inactive codes.

Detection

The System Manager has no fault detection capability for this
failure. The failure is observed by the driver when operating the
vehicle.

Fallback

There is no fallback for this symptom.

Required Tools
*  Basic Hand Tools
e Digital Volt/Ohm Meter
e Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:
e Shift Lever

Shift lever

o/ Wy ‘o
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Symptom Isolation Procedures

Up/Down Button Test

Procedure

Condition

Action

1.

Start engine.
Place Shift Lever in “Hold”.

Drive the vehicle and use — g
the buttons to initiate
upshifts and downshifts.

If the up and down buttons— -
are working properly, the
transmission  will  make
upshifts and downshifts.

If the transmission does not—pm
make upshifts and/or downshifts.

Test complete.

Replace Shift Lever.

this step.

Repeat
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Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint

Overview

This symptom-driven test is preformed if a shift complaint ex-
ists, and there are no Active or Inactive codes.

Detection

There is no detection other than a driver complaint.
Fallback

There is no fallback mode for a shift complaint, however, it
may affect vehicle performance.

Required Tools

Basic Hand Tools
Digital Volt/Ohm Meter
AutoShift/AutoSelect Troubleshooting Guide

Possible Causes

This fault can be caused by any of the following:

Input Shaft Speed Sensor
Electric Shifter
Transmission

Interia Brake

Clutch Brake

3-67




Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint Test

m Procedure Condition Action

1. Key off.

2. Inspect starter/battery—pm I Okay — p Goto Step B.
,inline fuse holder and
PIM connections for
integrity.

If corroded or loose — p» Repair  wiring or battery
connections. Go to Step V.
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Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint Test, continued

SCIN: Procedure

Condition Action
1. Key off.
2. Insert 15-amp fuse If fuse blows immediately
) —
into Motor Supply 2-
PPy A CAUTION

way connector.

15 Amp fuse (blue)

=
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If fuse does not blow
immediately

Motor Supply
2-Way Connector

—

Disconnect negative battery cable
before reconnecting motor supply
2-way connector. Go to Step C.

A CAUTION

Power Interface Module

Disconnect the negative battery
cable before reconnecting the
motor supply 2-way connector.
Failure to disconnect the battery
negative cable can cause the
failure of the power interface
module. Replace power interface
module. Go to Step V.




Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint Test, continued

m Procedure Condition Action

1. Key off.

2. Disconnect transmission
controller 32-way connector.

3. Measure  resistance If pin 16 and 17 resistance Go to Step D.
across  transmission is 2K to 4K ohms and
ECU 32-way connector Pin 16 and ground
pins 16 and 17 and resistance is 10K ohms or
between pin 16 and ground. open circuit (OL)
If any of the above Go to Step E.
conditions are not met
[l
e
——— OHMS
000000 O 0600
\\” %9\%\%\%\%\% %\94\93\92\9]\90\%\%\9 T ‘ OMé‘

GROUND

m Procedure Condition Action |

1. Inspect Input Shaft If no problem found Replace the transmission

)
-
o
[x}
D
o
[—
-
(1]
(7]

uoijejos| wojdwAg

Speed Sensor for ’ ’ controller ECU ). Go to Step V.

damage or

contamination.
If problem is found or Repair Input Shaft Speed Sensor
you were sent here from and inspect upper countershaft
Step E PTO gear for damage. Go to Step

V.
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Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint Test, continued

m Procedure Condition Action

1. Disconnect transmission
harness from input speed
sensor.

2. Measure resistance If input shaft speed Repair or replace transmission
between input speed Sensor pins resistance is harness. Go to Step V.
sensor pins and each 2K to 4K ohms and
pin and ground. If input shaft speed sensor pins to

ground are 10K ohms or open
circuit (OL)
If any of the above Go to Step D.
conditions are not met ’
i
[
QF
[1 [OHMS
&
ik My
GROUND GROUND
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Symptom Isolation Procedures

AutoShift/AutoSelect Shift Complaint Test, continued

m Procedure Condition Action

1. Key off.

2. Reconnect all connectors.
3. Key on.
4. Clear Fault Codes (see page 1-4)

5. Use Driving Technique (see
page 1-6) to attempt to reset the

code.
6. Retrieve Fault Codes If no codes Test complete.
(see page 1-4) ’ ’
If code 56 appears Retqrn to Step A to find error in
: testing.
If code other than 56 Go to Fault Code Isolation
appears ’ Procedure Index. (see page 1-10)
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Symptom Isolation Procedures

Transmission Air Leak

Overview

This symptom-driven test is performed if the transmission
has an air leak and there are no Active or Inactive fault codes.

Detection

There is no detection process specifically for a transmission
Air Leak. However, failures of this type are generally detected
by the transmission or driver as some other type of fault code
or symptom.

Fallback

There is no fallback mode for a transmission air leak, how-
ever, it may effect other vehicle systems.

Required Tools

Basic Hand Tools
Troubleshooting Guide

Possible Causes

This symptom can be caused by any of the following:

Contaminated Air
Range Valve

Splitter Valve

Air Filter/Regulator
Range Piston / 0-ring
Splitter Piston / O-ring
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Symptom Isolation Procedures

Transmission Air Leak Test

m Procedure

Condition

Action |

1.
2.

Start engine.

Allow air pressure to build to gov-
ernor cut-off.

Leave transmission in neutral.
Key off.

Listen for constant air — -
leaks.

If there are no constant air—pm
leaks

If air leaks from fittings or air—pm-
lines at:

e Airfilter/regulator

e Splitter  Cylinder
supply line (18-speed only)

If air leaks at the Range Valve— g
exhaust port

If air leaks at Splitter Valve—pm-
exhaust port (18-speed only)

Go to Step B.

Repair fittings or lines as re-
quired. Repeat this step.

Replace Range Valve. Go to

Step V.

Replace Splitter Valve. Go to
Step V.

NGl Procedure

Condition

Action |

1.
2.

Start engine.

Release clutch to register Input
Shaft speed in the transmission.

Turn off engine, but leave key in
“ON” position.

With the Shift Lever, se- >
lect reverse, then select
neutral.

If there are no constant air— g
leaks

If air leaks at the Range Valve—pm-
exhaust port

If air leaks at the Splitter—pm
Valve exhaust port (18-speed
only)

If air leaks at the transmis-—pm
sion breather

Go to Step C.

Go to Step D.

Go to Step F.

Go to Step G.

3-74

-
=
o
[
D
o
=
S
D
("]

uoije|os| woydwAg




Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition Action

1. Key on.

2. With Shift Lever, select —p  If there are no constant air—p»e  Go to Step E.
reverse, press the upshift leaks
button, then select neu-
tral.

Note: If Gear Display does not
read “H” (10-speed) or
“IH” (18-speed), go to the
Up/Down Button Test.

If air leaks at the Range Ex-—p»  Replace Range Valve. Go to
haust Port Step V.

or !

10-Speed 18-Speed

m Procedure Condition Action

1. Keyon.

2. With Shift Lever, select —pm  If there are no constant air— e  Replace Range Valve. Go  to
reverse, press the upshift leaks Step V.
button, then select neu-
tral.

Note: If Gear Display does not |If air leaks at the Range Ex-—pm»  Replace Range Piston and O-
read “H” (10-speed) or haust Port rings. Go to Step V.
“IH” (18-speed), go to the
Up/Down Button Test.

" or

10-Speed 18-Speed
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Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition Action |

1. Key on.

2. With Shift Lever, select reverse,
press the downshift button, then
select neutral.

3. Listen for constant air —pm  If there are no constant air—pm  Test complete.
leaks. leaks

If air leaks at the Splitter ex-—p  Repair Splitter Piston and O-
haust port rings. Go to Step V.

Note: If Gear Display does not
read “R” (10-speed), go to
Up/Down Button Test.

m Procedure Condition Action

1. Keyon.

2. With Shift Lever, select reverse,
press the downshift button, and
then select neutral.

3. Listen for constant air —pm  If there are no constant air— e Replace Splitter Valve (18-
leaks. leaks speed only). Go to Step V.
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Note: If Gear Display does not |If air leaks at the Splitter— g  Repair Splitter Piston and O-

read “IR” (18-speed), goto  Valve exhaust port rings (18-speed only). Go to
Up/Down Button Test. Step V.
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Symptom Isolation Procedures

Transmission Air Leak Test, continued

m Procedure Condition Action

1. Key on.

2. With Shift Lever, select reverse,
press the downshift button, and
then select neutral.

3. Listen for constant air —pm I the leak continues —p» Repair the Range Yoke Bar O-
leak. rings as required (18-speed
only). Goto Step V.
Note: If Gear Display does not |If the air leak stops — = Replace the Splitter Yoke Bar O-
read “H” (10-speed) or ring as required (18-speed only.
“IH” (18-speed), go to the Go to Step V.

Up/Down Button Test.

H or i

10-Speed 18-Speed

m Procedure Condition Action

1. Start engine

2. Release clutch to register Input
Shaft speed in the transmission.

3. Turn off engine, but leave key in
the “ON” position.

4. Listen for constant air leaks un-
der the following conditions:

e With Shift Lever, —pm  Ifthereare noconstantleaks —pm  Test complete.
select reverse, then
select neutral

e With Shift Lever,
select reverse, then
select neutral

If there are constant air leaks —pm-  Return to Step A to find error in
testing.
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Symptom Isolation Procedures

Transmission Air Leak Test, continued
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Symptom Isolation Procedures

Neutral Lock Input

Overview Required Tools

. - . , e Basic Hand Tools
The Neutral Switch is used on some applications which require

the Auto Neutral function. *  Digital Volt/Ohm Meter

) e AutoShift/AutoSelect Troubleshooting Guide
Detection

Possible Causes
The System Manager monitors the Neutral Switch circuit for a

short to ground or open and sets a fault if detected. This fault can be caused by any of the following:
Fallback ¢ Neutral Switch
e Wiring
There is no fallback mode for this symptom. «  System Manager
D14
System
C1
» | Manager
C13 EC U
C9
D9
C8
D8
Wheel Chair Lift A1
- »
sge OEM for wiring o7 | = o | a3
diagrams and correct g =
operation. D1 | = S | A0
3 3
C2 c;-’: > A9
o =
D1 N S| B9
= o
o P
cs | 2 =
2 =
ca | = (‘% B4
D5 B8
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Symptom Isolation Procedures

Neutral Lock Input Test

m Procedure Condition Action

1. Is wheelchair lift If normally closed Go to Step B.
switch normally open
or normally closed?
If normally open Go to Step E.

NG Procedure Condition Action I

1. Make sure the lift is off and at
rest position.

2. Disconnect system manager 32-
way connector.

3. Measure resistance If resistance is 0 to .3 Go to Step C.
between system ohms »
manager 32-way

connector pins D7 and D11.

If resistance is outside of Pin D7 requires connection to pin
range D11. Repair harness. Repeat this
step.

2

ol—h
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Symptom Isolation Procedures

Neutral Lock Input Test, continued

m Procedure

3-81

Condition Action
1. Measure resistance If resistance is 0 to .3 Go to Step D.
between system ohms :
manager 32-way
connector pin D7 and ground.
If resistance is outside of Normally closed type systems

range

require pin D7 be grounded for
normal transmission operation.
Repair harness or switch as
required. Repeat this step.




Symptom Isolation Procedures

Neutral Lock Input Test, continued

m Procedure Condition Action

1. Activate wheelchair lift.

2. Measure resistance If resistance is more than Replace system manager ECU. Go
between system 10K ohms or open circuit to Step V.
manager 32-way [OL]

connector pin D7 and ground.

If resistance is less than Normally closed type systems

10K ohms ' require pin D7 open to ground to
inhibit gear selection. Repair
harness or switch as required. Go to
Step V.

B

o000 O
58580

O Oom QO O
al 0opo0
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GROUND
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Symptom Isolation Procedures

Neutral Lock Input Test, continued

m Procedure

3-83

Condition Action
1. Make sure the lift is off and at
rest position.
2. Disconnect system manager 32-
way connector.
3. Measure resistance If resistance is more than Go to Step F.
between system 10K ohms or open circuit
manager 32-way [OL]
connector pins D7 and D11.
If resistance is less than Normally open type systems require

10K ohms

pins D7 and D11 be open for normal
transmission  operation.  Repair
harness or switch as required.
Repeat this step.




Symptom Isolation Procedures

Neutral Lock Input Test, continued

m Procedure Condition Action

1. Activate wheelchair lift.

2. Measure resistance If resistance is 0 to .3 Replace system manager ECU. Go
between system ohms to Step V.
manager 32-way
connector pins D7 and D11.

If resistance is outside of Normally open type systems require

range : pins D7 and D11 be connected to
inhibit gear selection. Repair
harness or switch as required. Go to
Step V.
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IR/ Procedure Condition Action I

1. Key off.

uoijejos| wojdwAg

2. Reconnect all connectors.

3. Keyon. If the complaint was Test complete.
repaired
4. Drive the vehicle to If the complaint was not Return to Step A to find error in
determine  whether repaired testing.
the complaint has
been repaired.
If other code or symptom Go to Diagnostics Procedure (see
appears page 1-3)
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Appendix

Current Style Wiring Harness AutoSelect

SHIFT LEVER

Shift Lever 24-Way Connector
I B8 B7 B6 B5 B4 B3 A1 A2B1A10B2 A3B10 B11A8 A9 A12]

XX
XX
XX

Power Connect Relay

Tower Harness

— Power Interface module

30 AMP
Fuse

Power Interface Module

CONNECT TO
STARTER

Eo—|-EErpH—a—
4]

CONNECT T0©= J'* [
STARTER g

:
H
H
H
H
H
H
H
; . H
: Transmission Harness : :
: : H
: 14 ag : :
13 8 s %sﬁjll :
H Sensor H ' >O<
. 27 lc]c . H
: 2 a0 : :
H R R H H L_{ou
. B . H
: " 3 : : | System
' 3 1 c ' H o1
: = : : o3| Manager
: g By : :
H g sls Ball Sitch . H 13 ECU
H S — : H o
. w 16 A - . H C!
: I -{a i, : : %
H g : L. : 9
: g 7 i Transmission i &
. E - Main Shaft . H
: 2 . [ =t Qs : Interface : %
. =3 . .
: R : OEFAHFHBSSl, d t [wheercnar i ” 5|4
: I : ) o 5
. 9 g Speed Sensor H SU |e H see OEM for wiring D7 | & 5|,
H 1 B8 H ( pp ) : diagrams and correct g gl
: H EPL data ik + |Loperation. ot | = 8| mo
: EPL data lnk —— =< —— g =
H 29 ARA XX - AqA [N gl
H g :
: — 2 g N EEE o | g 3| e
H r A n D =)
g 31 Cpcf - - —=ec—- - - - {cjc § é’m
. = A M 5|9 =
H [%2) 3 §
H 12 BB LqL [ - Z |84
H = g 2
H — 13 [ (4K B RS B8
: o |z i P [ Nl
H w ER D e :><>< |
ol|z » 3 a1 1 1 !
@, 4
= s w4 ; FE T SSUSE B A B
H m R o .
H o < 10 T o ?
: 5
H = s 3 Inerta EJE
" g 4 [ Brake *
: 3 Solenoid F v
: g 7 win
H g
H 8 PP
H ——
H 9
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

New Style Power Interface Module



Appendix

1
»— UP
1
pownN e === -
! OldSyle + Gear Display |
........... g E ﬁ R Gear Display 1 '
H ' '
; R IECEN|§
. ' [
H ' '
N ' 1
H ' '
® : ; :
H ' 1
] 1
E Dash ! B C F E .
: Harness ' ,
'
H (OEM supplied) ' '
: v [ 24voits !
H . ' '
: Gear Display | Converter '
: ' :
H ' '
: Vehicle ElNE ' 12 Volts !
H Interface ' .
1 Hamness [Z 2 1 4] ' !
i (OEM supplied) | Back Dimmer Control Input
L Arfa AlA side of
B E s ls Gauges +12
- R Dash Volts For Transmission diagnostics
ofe °le Lights
DD D|D * M=
My M MM c
e cle J1587 data link A
X XX XX B
o'’ J 1 Latching E &
GG 6gle Diode
4 *’_ A ) 1N4007 U
—@—9——>Runto
: . Starter Solenoid
H £ I B Start
@ H ® l} Enable
i e x| Relay Run to Start
E I—) Signal from
' 177 Igntion Switch
: = Run to
: Clutch Switch
E 859 87a z Optional Engine
H ED—-‘} Brake Disable
E 86 30 Relay
H Run to
: 77 Throttle Switch

|GDCBAFEI

10AMP 12 Voltonly 10 AMP Fuse
- Automatic Resetting
Service Port

Circuit Breaker

VN Ignition Power
L o————— (Sitched Power)
H Run to Main Power Lead That
H Feeds the Ignition Bus

All OEM responsible wiring shown is "typical". Consult specific application.
+12 volt non-switched from battery

+12 volt switched from Power Connect Relay

+12 volt switched from Ignition Switch

Signals into the ECU

Communication from and to the ECU

Signal returns, Grounds, and general OEM wiring

+12 volt solenoid source
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Appendix

Current Style Wiring Harness AutoShift

Transmission Harness

AT~
A}
"]~
8 |8 f—> S;‘f,“d
) N} % e
@ AR
g 3-0 o
s == i Transmission
2| NEE : Interface
2= = : Harness
zZ NI R (OEM supplied)
= EPL datalink H EPL data ik
w 9 -~
12} | XX v
o 2 M
= 31 L e e e e e e e e e e e e e e e e e e e e
o
o
= 12
5 .
o g
= 7 2
T2 s
EE o
S 3 AlA p—
£ . NNEES .
g 7 AlA H 1
8 c °§ w '
1
9 sls o !
" AlAa [ 1
® cle g '
< 1
BB

Engine ECM

* CONNECT TO H

+ STARTER H

H H <|m| O,
H : 1
H : 1
.................................................................. 1

J1939 Data Link

Terminating IIE @: E (OEM supplied) : )
Resistor EE G;: DR Terminating
GD:‘:@ @E]] Resistor

Termination
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Appendix

1
+ UP
1
DOWN ity i
SHIFT LEVER odsyle ' GearDisplay *
Shift Lever 24-Way Connector c B "—l Gear Display : :
+ B8 B7 B6 B5 B4 B3 Al A2B1 a10B2 A3 Bio i1 AB A9 a2 | [CB A H ' '
. . ]
: : . I|:
: : - UN
H H ' '
. : ] ]
H H ' '
. H 1 1
H H ' '
: . ' '
H H Dash R RO 3
Harness : :
H gé ;é ;é H (OEM supplied) ' '
H ! 24 Volts !
. . H ] '
: H Gear Display v | Converter '
. H ] '
H H ' '
: : ' '
. I Vehicle L _f2volts '
H )O( + Interface : .
H +  Hamess | BN | recrE]
: 1 : (OEM supplied) Back
: D 1‘ System . side of Dimmer Control Input
H ¢ — A Ala Gauges
i o | Manager L |:1: R o “2
H ECU ] c U::[s vois For Transmission diagnostics
E -9 p{o D Q
H D9 MeM C
H c8 E{e E J1587 data link A
: 0 - O PO, XX ;
H Wheel Chair Lift A I3 J Latching E &
. ‘see OEM for wiring o7 | € 2l sle s Diode
H diagrams and correct g g ; c 1N4007
" D1 gla Ly —
— operation, . 5 :% 1 < = Run to
" ok i H Starter Solenoid
BpE DI | & < oeg H — Start
--------- cfe 5 g e H & Enable
) 2 . :
wh o | HE : & Relay Runto Start
LfL — |8 2| 84— H Signal from
(3 X . N B8 f— H m Igntion Switch
R 1 = :
) ; :
EfE - H
1 H
1 H
1 H
E GDCBATFE H 10 AMP 12 Volt only or 10 AMP Fuse
H H Automatic Resetting
H Service Port H Circuit Breaker
H H VS Ignition Power
H H — o———— (Switched Power)
H Power Connect Relay H Run to Main Power Lead That
H H Feeds the Ignition Bus
: Tower Harness : g

All OEM responsible wiring shown is "typical”. Consult specific application.
+12 volt non-switched from battery

+12 volt switched from Power Connect Relay

+12 volt switched from Ignition Switch

Signals into the ECU

Communication from and to the ECU

Signal returns, Grounds, and general OEM wiring

+12 volt solenoid source
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Appendix

1
»— UP
1
DOWN S emmse-s
T 0idStyle * Gear Display }
......... ((E S ﬁ GearDisplay: '
[l 1
: SIEEENE
H H '
H ' '
H ' '
: : !
® : ! :
H ' '
Dash VECTEE]
] 1
: Harness ! !
: (OEM supplied) .
H 1 24 Volts '
[l 1
. ) 1
: Gear Display v | converter !
' H '
H ' '
i Vehicle I8 v |12 Volts :
! Interface ' :
¢ Hamess T2 1 4] . :
(OEM supplied) Back Dimmer Control Input
LyALA AlA side of
B{B gls Gauges +12
e - Dash \/olts For Transmission diagnostics
“l1° Lights
D{D p|D Q Me—
My M 1 C
E{e ele J1587 data link A
DO PO |- XX B
o '{’ g Latching E &
Y cls Diode
Py *’— N il 1N4007 =
un to
0 — R
© H Starter Solenoid
E B 670y o7 Start
@ : C}L} EF;lalb\e
: ® w | hey Run to Start
E Signal from
' 177 Igntion Switch
E e RUN t0
H Clutch Switch
E ©9%%¢ 3 | Optional Engine
H EP— i} Brake Disable
: 8 30 Relay
: Run to
' 7 Throttle Switch
| G DCBATFE I E 10 AMP 12 Voltonly 10 AMP Fuse
- ' Automatic Resetting
Service Port : Circuit Breaker
H VN Ignition Power
: — e———— (Switched Power)
' Run to Main Power Lead That
H Feeds the Ignition Bus

All OEM responsible wiring shown is "typical”. Consult specific application.
+12 volt non-switched from battery

+12 volt switched from Power Connect Relay

+12 volt switched from Ignition Switch

Signals into the ECU

Communication from and to the ECU

Signal returns, Grounds, and general OEM wiring

+12 volt solenoid source
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0ld Style Wiring Harness AutoShift

SHIFT LEVER

Sh_iﬂlLever 24-Way Connector
[ B8 B7 B6 B5 B4 B3 A1 A2 B1 at0B2 A3 810 811 A8 A9 A12I

I

H
H
H
'
'
H
H
H
H
H Transmission Harness ! H
= s :
H 14 an : :
H 13 B e —>§ Siee ' H
. Sensor H . )O(
H 27 clc H H
: 2 an H : —
H >3 H H D14
: " K % : : . System
H 3 12 c H H
: E == : : 0| Manager
: : T : :
! g 8ls : : c13 ECU
H @ 16 A . H €9
: g ot tat H '
H s 17 B Speed Sensor . : 09
H ] ' L
: g a0 ¢ Transmission o8
g an tat H H
: : oo R H Interface : 08 |
: g " 3 p— H 0E|I§I/|arnes:>] d H Wheel Chair Lift > S| A
. - utput Shaf . H . i & S
. Speed Sensor . . see OEM for wiring % S
H 19 B8 i H ( Supp 1e ) H diagrams and correct b7 g 2 A3
H H H operation. DIl | = S| a0
: - — 5
. 29 E - BE 2|8 § A9
H @ T
: — 30 : BqB D1 % i )
H o) 31 H - -twe~--JcjJc = gl e
H = EPL data link | EPLdatalink ul s s £,
H = 1 1 e = =
: w 12 1 LqL o |5 g |84
H § 13 -1 «Jx | o g L2l
. wn 5 -~ — _—
H 172} § 1 GJ6G 1
H ) EX 'E L = ) !
H 2 N ’ 1
H = S 14 I U S
H g E 10 H ndo
N Bl Y s ] {1 = gk
H g Bk H .
H § 4 BlB Solenoid H FYeF
E 3 7 AJA M - NN
: 8 clc g frive : PiP
: 9 8|8 0 . B
H : H 30 87 87a 85 86
H H H
H H H
H . H
H H H
: : : Tower Harness
H : e iessasssssasssssssssssssmssssEsssssssssssssssssssssssEsEssEsssses
H :
5 s
: | H
H A B H
H A B :
' H
: H
H H
H H
' (@ = ST :
i CONNECT TO Py :
* STARTER H
: \‘—1: i
H H
. 15 AMP .
H H
H H
H :
' H
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P
»— UP
P
DOWN i '
| Old Style H '
........ c.5 A-I........... Gear Display ¥ '
[c 8 A H ' '
. 1 1
: 1 1
. 1 1
: 1 1
. 1 1
: 1 1
. 1 1
: 1 1
: 1 1
H 1 1
: Dash iy CRGHG B
' Harness ' ENCEGNS '
H (OEM supplied) 1 1
H H 24 Volts '
. B 1 1
H Gear Display 1| Converter 1
. 1 1
: 1 1
. 1 1
I Vehice o L 12Vl '
i Interface H H
H Harness 3 2 1 4] :_ B CF E :
+ (OEM supplied) Back Dimmer Control Input
—— S side of
— AlA Gauges
— Y +12
. HE Dash Vol !
9 cle Lights vors For Transmission diagnostics
Dyo p|o * M
i Mfm ,

J1587 data link

® < m om =
" m oz
® < mom
m o > O

|GDCB£FEI

Service Port

10 AMP 12Voltonly o 10 AMP Fuse Relay
Automatic Resetting
Circuit Breaker

Run to Start
PN Ignition Power

n Signal
— o3 (Switched Power) from Ingition
Run to Main Power Lead That Switch

Feeds the Ignition Bus

G G i
e 1|
H
: R TP PP . R L L e L L PP PP \
'
H ' Latching ' ' :
. an H ! Diode ' ' '
H ' 1N4007 ' H :
. ' ' 1To System
: : ¢ F=Runto . ' Manyager ;
E : Starter Solenoid | 24Way '
' v 5 G Start ' 1 Connector '
' H L] Enable ' ' PinA- Latching '
H Diode '
: ' 86 Relay zu" to fsm E 1N9007 :
' ' ignal from '
: Lo Igntion Switch 1 120 9 '
. ' ' Resister '
. L eecmcmccmcecmcmmm———————— '
: 12 Volt Runto
H Starter *
H Solenoid
I : Start '
. Enable '
' '
H '
E :
H '
H '
: :
: '
H

24 Volt Starting System

All OEM responsible wiring shown is "typical". Consult specific application.
+12 volt non-switched from battery

+12 volt switched from Power Connect Relay

+12 volt switched from Ignition Switch

Signals into the ECU

Communication from and to the ECU

Signal returns, Grounds, and general OEM wiring

+12 volt solenoid source
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Appendix

Check for Proper Clutch Operation

When performing the test for proper clutch operation, the vehicle should be in same condition as when the problem occurred. For
instance, if the problem only occurs when the vehicle is hot, drive the vehicle to warm it up before conducting the test.

When the operator depresses the clutch pedal and shifts from neutral to drive or reverse, the ECU waits for the transmission input
shaft speed to decrease to less than 150 rpm before shifting the transmission into gear. If the clutch is not disengaging completely
or the clutch brake is not functioning properly, the input shaft will not slow down and the transmission will not shift into gear.

With Hand-held

1

2
3
4.
5
6

Connect hand-held tool.

Make sure the transmission is in neutral.

Start engine.

Set hand-held to monitor input shaft speed.

With clutch pedal up (clutch engaged) compare input speed and engine speed (rpm). They should be the same.
If not:

e Perform Input Shaft Speed Sensor test.

e Confirm proper clutch adjustment, adjust as needed.

e Check clutch for slippage, repair or replace as necessary.

Depress clutch pedal to activate clutch brake. Within 2 seconds, input shaft speed should be less than 25 rpm (0 rpm is
desired).

If input shaft does not stop turning, this indicates that the clutch is not disengaging completely or the clutch brake is not
functioning properly.

e Check for proper clutch adjustment, adjust as necessary.

e Inspect clutch brake for excessive friction material wear or internal damage. Replace as necessary.

Note: The clutch brake may have to be removed to inspect properly.

e If clutch adjustment is correct and clutch brake appears satisfactory, the problem may be a defective clutch. The
clutch may require repair or replacement. Refer to the clutch manufacturer's service information to verify a "drag-
ging" clutch.

Without Hand-held

1.

A-9

2
3
4.
5
6

Make sure the transmission is in neutral.

Start engine.

Let up on the clutch pedal (clutch engaged).

Depress clutch pedal fully to activate clutch brake and hold for 2 seconds.
Place transmission in starting gear.

Gear display shows flashing gear not yet engaged or solid gear for engaged. If flashing gear is displayed, slowly release
clutch pedal.

If flashing gear does not become solid or gear does not engage, check clutch brake for proper function and check clutch
adjustment.

If gear does not engage and clutch is adjusted properly, troubleshoot for dragging clutch according to clutch manufac-
turer.
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Confirm Proper Clutch Adjustment

Confirm release hearing travel gap

1. Usea 1/2" gauge to verify the release bearing travel gap. This gap (distance between the rear of the release bearing and
the clutch brake) must be between 1/2" and 9/16".

2. If this dimension is incorrect, adjust the clutch per the clutch manufacture's instructions.

Confirm the free-play gap
1. Use a 1/8" gauge to verify proper free-play gap. This gap should be 1/8".

2. If this dimension is incorrect, adjust the clutch per the clutch manufacturer's instructions.

Clutch Brake Contact

Insert a .010" feeler gauge between the release bearing and the clutch brake. Have an assistant fully depress the clutch pedal. The
.010" feeler gauge should be squeezed between the release bearing rear and the clutch brake. Have the assistant slowly let up on
the clutch pedal. The .010" feeler gauge should slide out when the clutch pedal is 1/2"to 1" above the cab floor or lower pedal stop.

If the .010" feeler gauge is not adequately squeezed to prevent removal or can be removed with the pedal less than 1/2" or greater

than 1", check and adjust the clutch pedal height and travel per the chassis manufacturer's instructions. In addition, check the
external clutch linkage for excessive wear or obstruction preventing complete travel.

Release

Clutch
brake
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