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General Information | Warnings and Cautions

Warnings and Cautions
f Warning: Follow the specified procedures in the indicated
order to avoid personal injury

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

Before starting a vehicle:
= Ensure adequate fuel level
= Sit in the driver's seat
= Place shift lever in neutral

= Set the parking brake

Before working on a vehicle or leaving the cab
with engine running:

= Ensure ignition is off while hands are within the
clutch housing area.

+ Place shift lever in neutral
= Set the parking brake
* Block the wheels

When parking the vehicle or Ieaving the cab:
*  Place shift lever in neutral
+ Set the parking brake

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

f 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:
1. Place shift lever in neutral

2. Lift the drive wheels off of the ground or discon-
nect the driveline

Do not operate the vehicle if Alternator light is lit or if
gauges indicate low voltage.

2013.08.6

i 2013 Eaton. All rights reserved



For parts or service call us
Pro Gear & Transmission, Inc.

1 (877) 776-4600
(407) 872-1901
parts@eprogear.com
906 W. Gore St.
Orlando, FL 32805




Suggested Tools | General Information

TRTS0930

Suggested Tools

Air Gauges
+ 2(0-100) PS! Air Gauges

Volt/Ohm Meter

* Roadranger Pin Out Adapter Jumper Kit
*  RR1009HY

PC-based Service Tool

= ServiceRanger 3
= (onfact Eaton: 1 (800) 826-4357

Eaton Test Adapter Kit

« SPX/Kent-Moore 1 (800) 328-6657
* P/NJ-43318

6-Pin Deutsch Diagnostic Adapter

« SPX/Kent-Moore 1 (800) 328-6657
* P/N J-38500-60A

9-Pin Deutsch Diagnostic Adapter
= SPX/Kent-Moore 1 (800) 328-6657

. P/N J-44012
Shift Lever Tester

= Eaton Service Parts: 1 (800) 826-4357
= P/NB91795

Service Publications

Publication Title

TRSM0930 Fuller UltraShift Transmission Service Manual
TRTS0930 Fuller UltraShift Transmission Troubleshooting Guide
TRDR0930 Fuller AutoShift Transmission Driver Instructions
TRDR0940 Fuller UltraShift Transmission Driver Instructions
TRDR1110 Fuller UltraShift PLUS Transmission Driver Instructions

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

2 © 2013 Eaton. All rights resarved 2013.08.6
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Transmission Models Included

RTO-1X910-AS3 RTO(M)-1X910-DM3
— u‘ _‘ H'
FTee =1 Ll 0
risSiE =] \— |kt R :
= =l ‘
% 1 f .
RTLO-1X918-AS3 RTLO(M)-1X913-DM3
— ] i
|:= :"‘EEE' 1 S— _—I L}
F(0)-X40BX-AW3 F(0)-X405X-DM3 o F(0)-X406X-DM3

LT
!

2013.08.7 3

i 2013 Eaton. All rights reserved



© 2013 Eaton. All rights resarved

Transmission Models Included | General Information TRTS0930
EO-11E406B-PV(ER)(HR) FO-1XE309LL-VMS, FO-1XE308LL-VCS
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Diagnostic Procedures

Overview
None

Detection
None

Fallback
None

Possible Causes
None

6 © 2013 Eaton. All rights reserved 2013.08.16
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Component Identification
None

2013.08.16 i# 2013 Eaton. All rights reserved 7



Diagnostic Procedures | General Information TRTS0930

Diagnostic Procedures

A Purpose: Observe the transmission gear display. B Purpose: Confirm that the engine will crank and
start.

1. Keyon. 1. Attempt to start engine

2. Observe gear display. = No engine crank, lever is in neutral and gear
display is "N" (neutral). See "Start Enable

Note: An “88" may show up in the dash at key on. Relay Contact Test” on page 314

This indicates the Transmission Electronic

Control Unit (TECU) has completed = No engine crank, lever is in neutral and gear
power-up. If the transmission and gear dis- display is blank. See "Power-Up Sequence
play power-up at the same time, you may Test” on page 32.. If no problems found, refer
not see an “88", to OEM for gear display problem.

« |f blank gear display, go to Step B. = No engine crank and lever is NOT in neutral.

- Verify shift lever or push button is in neutral.
- Turn key off and wait 2 minutes.

If “-" (1 dash) on gear display, go to Step D.

e |f“--" (2 dashes) or “**" (2 stars) on gear dis- - Hold clutch half way to the floor. (If
play, go to Step D. equipped)
o - - Turn key on.
o (gear I'III.IITIhET:I Of. {aBr dlsplayl . - |If problem continues, call 1-800-826-HELP
- Verify shift lever or push button is in neutral. (4357)
- Turn key off and wait 2 minutes.
- Hold clutch half way to the floor. (If * Engine cranks and gear display is blank. Refer
equipped) to OEM for gear display problem.
- Turn key on. e Frai : o BRI font
- |f problem continues, call 1-800-826-HELP El;ﬂlingﬂc:gnslcli;ncd Desdipiay s A (N
(4357) :

L]

Fault Code F on gear display, go to Step D.

Neutral “N" on gear display, go to Step B.

8 © 2013 Eaton. All rights resarved 2013.08.16
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Purpose: Confirm the transmission will engage a
gear from neutral.

1. Engage a gear. 1.

Note: AutoShift will not engage a gear from neutral
test. UltraShift will not engage a gear from
neutral test. UltraShift PLUS Product will not
engage a gear from neutral test, or UltraShift
AW3 Clutch Engagement test depending on
transmission type.

+ Unable to engage gear (ie. flashing gear dis-
play with down arrows, or solid “N").

* Solid “#” (gear number) but no drive. See
“Front Box Control Test" on page 326. Gear
engaged and drives, go to Step E.

2013.08.16

i 2013 Eaton. All rights reserved
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Purpose: Check for active or Inactive fault codes.

Check for active fault codes.

Note: If no problem found, refer to OEM for display

prablem.

If codes are present, See “Fault Code Isolation
Procedure Index” on page 13.

If no codes and gear display is "-" (1 dash)
Verify shift lever or push button is in neutral.
Turn key off. Wait 2 minutes.

Hold clutch half way to the floor. (If
equipped)

Turn on key.

If problem continues, call 1-800-826-HELP
(4357)

See “Front Box Control Test” on page 326.

If no codes and gear display is"--" (2 dashes)
or “**" (2 stars), See “Power-Up Sequence
Test” on page 32.

Purpose: Drive vehicle and aftemnpt to duplicate a

fault

cods.

Record and clear Inactive fault codes.

Drive vehicle and attempt to reset code.

If no codes are present, test complete.

If Inactive transmission component or Fault
Codes, record codes an call 1-800-826-HELP
(4357).

If active transmission component or Fault
Codes, See “Fault Code Isolation Procedure
Index” on page 13.
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Fault Code Retrieval/Clearing

Retrieving Fault Codes Manua"y 6. Observe the sequence of flashes on the service

Retrieve fault codes by enabling the system’s self-diagnos- light and record the codes. A 1- to 2-second pause
separates each stored code, and the sequence

tic mode. .
autornatically repeats after all codes have been
Note: You can also use a PC- based service tool, such as flashed.
ServiceRanger to retrieve fault codes.
1. Place the shift lever in neutral. 1 Flash

2. Set the parking brake.

3. Turn key on with engine off.

Short
Note: If the engine is already running, you may still Code 13 I pause
retrieve codes; however, do not engage the (1/2 sec)
starter if the engine stalls. 3 Flashes
4. To Retrieve Active Codes: Key on. Turn key off and
on 2 times within five seconds ending with the key
on. After b seconds, the Service light begins flash-
ing two-digit fault codes. If no faults are active, the
service light will flash code 25 (no codes). This is
also the procedure to enter, See “Product Diagnos-
tic (PD) Mode" on page 16. for details. Long Pause
Note: An “88" may show up in the dash at key on, (3-4 506)
which is a normal power-up test of the display.
2X
off r\ﬁn 2 Flashes
Short
; : Code 21 l pause
5. To Retrieve Inactive Codes: Turn key on. Turn the (1/2 sec)
key off and on 4 times within five seconds ending 1 Flash
with the key in the on position. After b seconds, the
Service light begins flashing two-digit fault codes.
If no faults are active, the service light will flash
code 25 (no codes).
4%

off r-\ an

= Two digit fault codes will be displayed in the gear
display. Some vehicle may be equipped with a ser-
vice light.

10 © 2013 Eaton. All rights resarved 2013.08.6
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Clearing Fault Codes Manually Retrieving Fault Codes with

The following procedure clears all Inactive fault codes from ServiceRanger

”:E TEEU;' miLnufry. ﬁtwehfauﬁ cudestarde automatically This section determines if the TECU is communicating on
cleared when the fault has been corrected. the vehicle's J1939 data link and if the component has set

viceRanger. to clear fault codes. to communicate with other ECUs on the vehicle's J1939
data link.
1. Place shift lever in neutral.
g Note: This procedure requires ServiceRanger 3.0 or later
2. Set parking brake. and an approved RP1210A communications adapter
3. Turn key on with engine off. that supports J1939 communications.
4. Turn key off and on 6 times within 5 seconds end- Detecting Components
i ith key on.
R : 1. Connect the service PC to the vehicle's 9-way
Bx J1939 diagnostic port connector with an approved
RP1210A communications adapter.
uffr\un unicati pter.
2. Start the ServiceRanger program and verify that a
connection has been established with the vehicle's
J1939 data link.
= |fthe TECU is not detected by ServiceRanger,
Note: If the codes have been successfully cleared, the proceed to the Electrical Pretest procedure to
Service light will come on and stay on for five ensure the TECU has power, and that all com-
seconds. The gear display will show 25 (no ponents are properly connected the vehicle's
nges‘}_ J1939 data link.
5. Turn the key off and allow the system to power Viewing Fault Codes
down.

View the Vehicle Fault Codes screen in ServiceRanger and
verify if any Active or Inactive codes have been set.

1. If an Active code is present, record the vehicle fault
information and proceed to Diagnastic Procedure
in this manual for the Active code. Do not clear any
codes at this time.

2. If only Inactive codes are present, record the vehi-
cle fault information and clear all fault codes. Road
test the vehicle to verify proper operation.

2013.08.6 i 2013 Eaton. Al rights reserved 11
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Clearing Fault Codes with ServiceRanger

After all repairs have been made and the system is function-
ing normally, clear all vehicle codes before placing the vehi-
cle back into service.

Clearing Fault Code

1. Connect the service PC to the vehicle and start Ser-
viceRanger.

2. View the Vehicle Fault Codes screen and select
Clear All.

3. Refresh the screen to verify all Inactive codes have
been cleared, and that no Active codes are present.

12 © 2013 Eaton. All rights reserved 2013.08.6
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Fault Code Isolation Procedure Index

Fault Codes | SPN PID SID FMI Description

11 629 254 12 No ECU operation

12 629 254 13,14 Improper ECU configuration

13 751 23 8, 11 J1939 Shift Control device

14 751 18,19 23,45 Invalid Shift Lever voltage

(without Park

Pawl)

14 18,19 2,3,4,5 Invalid Shift Lever voltage

(with Park (will show “F" in display)

Pawl)

15 751 18 g HIL Shift Device communication

16 625 248 2 High Integrity Link (HIL)

17 1321 237 3,414 Start Enable Relay Coil

18 520200 34 g ECA communication

19 520273 248 9 CAN ECA message

21 70 70 14 Auto Neutral Park Brake Switch

22 563 49 9,14 ABS CAN message fault

25 NO CODES

26 522 ah 10 Clutch slip

27 788 55 7,13 Clutch disengagement

28 788 52,55 3,457 Clutch system

29 969 372 4,5 Remote throttle enable

3 1485 218 2,3,4,5,14 | Momentary Engine Ignition Interrupt Relay

(MEIIR)

32 158 43 2 Loss of Switch Ignition power test

33 168 168 4 Low Battery voltage supply

34 168 168 14 Weak Battery voltage supply

35 639 231 2 J1939 communication link

36 639 23 14 J1939 engine message

7 627 251 5 Power supply

41 768 35 7 Range failed to engage

41 769 36 T Range failed to engage

42 770 7 7 Splitter failed to engage

42 7 38 7 Splitter failed to engage

43 768 35 3.4,5 Range High Solenoid Valve

43 769 36 3,45 Range Low Solenoid Valve

44 787 54 3, 4.5 Inertia Brake Solenoid Coil

45 787 54 T Intertia Brake performance

46 770 7 3,45 Splitter Direct Solenoid Valve
2013.08.16 13
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Fault Codes | SPN PID SID FMI Description
46 771 38 3,45 Splitter Indirect Solenoid Valve
51 60 60 2,3,4,10 Rail Position Sensor
h2 59 59 2,347 Gear Position Sensor
56 161 161 2,3,4,510 | Input Shaft Speed Sensor
57 160 160 2,3,4,5 Main Shaft Speed Sensor
h8 191 191 2,3, 4,5,6,8 | Output Shaft Speed Sensor
61 772 39 1,5,6,12 Rail Select Motor
63 773 40 1,5,6,12 Gear Select Motor
64 788 34 2.7, 12 ECA fault
65 5052 192 5.2 ECA Speed Sensor fault
66 520271 34 3.4 ECA Battery Voltage fault
67 520274 158 3,45 ECA Ignition Voltage fault
68 520274 227 14 Grade Sensor
68 520321 227 13,14 Grade Sensor
71 560 60 7 Unable to disengage gear
72 772 59 7 Failed to select rail
73 781 58 7 Failed to engage gear
74 518 93 7 Engine speed response fault
74 898 190 7 Engine torque response fault
75* 560 60 14 Power down in gear
a1 780 47 7 Gear engagement detected
83 751 18 14 Shift Lever missing
a3 752 19 7,12 Shift Lever missing
84 751 18 13 Shift Control device not configured
84 752 19 13 Park mechanism not calibrated
85 751 18 12 Shift Gontrol device incompatible
99 781 58 14 Direction mismatch
* This code will only be set Inactive
« J1939 Source Address (SA) for Eaton transmis-
sions is 3
= J1587 Module Identifier (MID) for Eaton transmis-
sions is 130
14 @ 2013 Eston, All ights reserved 2013.08.16
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Symptom-Driven Diagnostics Index

Symptom Isolation Procedure

Unable to shift transmission with Up/Down button Up/Down Button Test

Engine starting system complaint Start Enable Relay Contact Test

No J1587 communication J1587 Data Link Test

Gear display shows a dash Front Box Control Test

AutoShift will not engage a gear from Neutral AutoShift Will Not Engage a Gear from Neutral Test

UltraShift DM will not engage a gear from Neutral UltraShift DM Will Not Engage a Gear from Neutral Test

UltraShift AW3 will not engage a gear from Neutral UltraShift AW3 Clutch Engagement Test

AutoShift AS3 shift complaint AutoShift AS3 Shift Complaint Test

UltraShift DM shift complaint UltraShift DM Shift Complaint Test

UltraShift AW3 shift complaint UltraShift AW3 Shift Complaint Test

Shift Lever back light does not work Shift Lever Back Light Test

UltraShift PLUS will not engage a gear from Neutral %_JltrtaShh‘t PLUS Will Not Engage a Gear from Neutral
es

UltraShift PLUS shift complaint UltraShift PLUS Shift Complaint Test

2013.08.6 i© 5013 Eaton; All rights resarved 15
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Product Diagnostic (PD) Mode

Product Diagnostic (PD) Mode

PD Mode is used to help diagnose Inactive codes that may
have been set during normal driving. This diagnostic mode
increases the sensitivity of the fault sensing capability

This procedure tests loose, degraded and intermittent con-
nections. Use the Active Fault Isolation Procedure to guide
you to the wiring and connectors that are associated with
the Inactive fault codes. Flex the wiring harness and con-
nectors and attempt to recreate the fault after activating PD
Mode.

PD Mode is only to be used by a trained service technician
in an authorized dealer.

This procedure is to be used prior to performing fault isola-
tion procedures for component-type codes when there are
no Active codes present.

To enter PD Mode:

Note: Vehicle will not start in PD Mode. You must turn vehi-
cle key off to exit PD Mode.

1. Vehicle must be stationary, engine off, set vehicle
parking brake.

2. Turn the key off and on 2 times, starting with key
on and ending with key on.

Note: Dash may display an 88 at key on. This is a nor-
mal power-up test of the display.

3. The gear display will flash a 25 then a solid PD
{Product Diagnostic Mode) and the mode will be
activated.

4. The service light shall flash code 25 once indicating
no codes. The service light shall then illuminate
solid to indicate PD Mode until such time that an
Active code is detected or PD Mode is exited.

5. Refer to PD Mode section in Fault Isolation proce-
dure for the Inactive fault to be diagnosed.

6. PD will remain in gear display until an active fault
has been set during the PD Mode fault isolation
procedure.

= |fthe fault is detected during PD Mode the gear dis-
play will display the active fault. The warning tone
will only sound when the fault is active and the tone
will stop when the fault is Inactive. The fault will
stay in the gear display until the system is powered
down.

Note: Active codes set during PD Mode will not be
stored as Inactive.

7. It afaultis detected, exit PD Mode and perform the
corresponding Fault Isolation Procedure.

8. To exit PD Mode, turn the key off.

PD Mode works with the following

Inactive codes:
11,13, 14, 15,16, 17, 18,19, 21, 22, 29. 33, 34, 35, 36, 43,
44 46, 51, 52, 56, 57, 58, 61, 63, 65, 66, 67, 74, and 99.

16
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Electrical 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 the batteries are fully
charged.

All Generation 3 products require the OEM to supply power
to the Electronic Control Unit (ECU) and to the optional
Electric Clutch Actuator (ECA).

Detection

There is no detection process specifically for the basic elec-
trical 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 affect other systems.

Possible Causes
The pretest can be used for:
* Low batteries
= Starter/Battery connections

+ Main power harness to the Transmission Electronic
Control Unit (TECU)

Additional Tools
= Basic hand tools
= Eaton Test Adapter Kit
+ Digital Volt/Ohm meter
= Troubleshooting Guide
= Battery Load tester
« ServiceRanger a PC-based service tool

18 © 2013 Eaton. All rights resarved 2013.08.23
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Component Identification

TECU Power Harness

OEM is responsible for overcurrent protection on this cir-
cuit.

1. 30 AMP Fuse
2. TECU Connector (Vehicle Interface)

2013.08.23
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Heavy-Duty Electric Clutch Actuator
(ECA) Power Harness
OEM is responsible for overcurrent protection on this cir-
cuit. ECA products are 12-volt anly.
N
- 5:__:_::{‘{/,,.
y
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1. 50 AMP Fuse
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Heavy-Duty Electric Clutch Actuator
(ECA) Power Harness

Important: The TECU and ECA must be wired to a
non-switched power source at the battery. If a disconnect
switch is required, the recommended practice is to wait a
minimum of three minutes before using the disconnect
switch.

It is the OEM responsibility to provide power and ground to
the TECU and ECA from the battery which supplies the
starter.

The power (+) connection must include overload protection
per Federal Motor Carrier Safety Regulations, Section
393.31. The TECU main power and ground must be a direct
connection from the battery posts to the TECU connector.

At 120° C, these conductors must be able to carry 30 amps
@ 9 volts with no mare than 0.05 ohms per wire (0.1 ohms
total) for a total voltage drop from the battery posts to the
TECU connector not to exceed 3.0 volts. ECA main power
and ground must be able to carry 50 amps @ 9 volts with
no more than 0.025 ohms per wire (.05 ohms total) at 120°
C. Duration of the 50 amp current draw will not exceed 20
milliseconds.

The main power 30-amp fuse connection for the TECU must
be identified with a tag at the battery.

The main power 50-amp fuse connection for the ECA must
be identified with a tag at the battery.

The battery positive post and negative post must be discon-
nected PRIOR to any type of welding on any Fuller Auto-
mated Transmission-equipped vehicles.

Remaoval of fuses is not recommended as the method of
disconnecting power fram the ECU. Making and breaking a
circuit through tin plated terminals (e.g. ring terminals,
fuses, most connectors) will destroy the plating on the ter-
minal. Opening a switch contact or the main power link is
the recommended method of interrupting power.

Application of more than 36 volts to the system (such as
jump-starting) will cause system shutdown and possible
electrical component damage.

Do not switch off the battery and ignition power and ground
to the TECU during the engine start process.

2013.08.23 i© 5013 Eaton; All rights resarved
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Preferred +12 Volt Connections

STARTER BATIERY PLLS

P GEN 1 ECL BATTERY FLL

+ ‘ + . + ‘ + ‘ STARTER EATRERY FLUE 1
= ia - -
£ 2 E : 2 : %
o Q (=]} ﬂ [=] BEN 1 ECL BATTERY M
= 5 5 0 5

= = = =
L Q i O b Q ) e T TARTER. A TTERY ML 1 s
| I — ——|

ARTERA SATTERY MINUE

TWO BATTERY BANKS - TWO BATTERIES PER BANK - DUAL JUMPERS TO STARTER
BATTERIES ARE CONNECTED IN PARALLEL BY PAIRS. GEN 3 POWER SUPPLIED BY
BATTERY CLOSEST TO STARTER {BOTH PLUS AND MINUS)

prE—— AR BATTER Y P14

P EM 3 ECU BATTERY PLUS

| I
~ J—snmza BATIERY PLUS 1—|_
o[ ‘el —o|[ e
5 B = @ e b
22 Nz e g ¥ g
2 a 2 ﬁ @ a =] a FEN | EC1 BATTERY MIMUS
- -3 - m 9 i
< < = = I—a!mrzammv M z_|
' l Q ' Q '
J
I I |
ONE BATTERY BANK - FOUR BATTERES
BATTERIES ARE CONNECTED IN PARALLFL. GEN 3 FOWER SUPPLIED FROM
BATTERY CLOSEST TO STARTER WITH CAB POWER. (BOTH PLUS AND MINUS)
p— A BATTERY LGS : I
GEN 3 EGL BATTERY FLU O
‘ + d——uﬁmsanmﬂwua P
NR N R 5 R B
P 2 i 5 4 53
5 8 5o 4 3 43 W3 ECH BATTERY MINGS:
1 Q ' Q ' Q ] FTARTER BATTERY MIWLS 1
I I |
TWO BATTERY BANKS - TWO BATTERIES PER BANK WITH DISCONNECT
BATTERIES ARE CONNECTED IN PARALLEL BY PAIRS - DISCONNECT FOR CAB AND VEHICLE START -
DISCONNECTED PAIR PROVIDES "DEEF DISCHARGE" CAE COMFORT AND ENTERTAINMENT CAPABILITY.
GEN 3 POWER SUPPLIED FROM BATTERY SET CLOSEST TO STARTER AND COMMON TO CAB POWER
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Preferred +12 Volt Connections
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BATTERIES ARE INSCONNECTED AT POWER DOWN WHEN VEHICLE STORED INSIDE. GEM 3 POWER SUPPLIEED FROM BATTERY
CLOSEST T THE STARTER. MEGATIVE CONNECTION AT POINT OF VEHICLE CABLE CONNECTION TO (RSCONNECT SWITCH
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STARTER. CABLES BIZE AND LENGTH OPTIMIZED FOR LOW WOLTAGE DROP
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Preferred +24 Volt Connections

ETHATER BSTTERY FLIS

ETARTER BATTERY PLUS
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TWO BATTERY BANKS - TWO BATTERIES IN SERIES PER BANK - DUAL JUMPERS TO
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BATTERIES ARE CONNECTED IN SERIES/PARALLEL BY PAIRS, GEN 3 POWER
SUPPLIED BY BATTERY CLOSEST TO STARTER {(BOTH PLUS AND MINUS)
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OME BATTERY BANK - FOUR BATTERIES - ONE CABLE PAIR TO STARTER
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SUPPLIED FROM BATTERY CLOSEST TO STARTER WITH CAE POWER. (BOTH PLUS
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s
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CAB POWER
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Preferred +24 Volt Connections
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TWO BATTERY BANKS - BATTERY NEGATIVE DISCONNECT SWITCH
BATTERIES ARE DISCONNECTED AT POWER DOWN WHEN VEHICLE STORED INSIDE. GEN 3 POWER SUPPLIED FROM BATTERY
CLOSEST TO THE STARTER. NEGATIVE CONMECTION AT POINT OF VEHICLE CABLE CONNECTION TO DISCONNECT SWITCH

GENIECU l‘ﬂ_EF!Yﬂ
AL

lz3maag
LNFEHND H3as0n
MY SME HEnodE]
FWIA0W
NOLMAELSIO

HAMOD

FTARTER BATTERY

PLUE

+ + , + ’_- + ’ S
GEN 3 ECU BATTERY
AL

STARTER DATTERY,

0 . ® Mo | I L

1ToMEL
AH3LLYR
1ToMEL
AH3LLYR
LT0A E1
AHILIVE
LT0A E1
AHILIVE

POWER DISTRIBUTION MODULE
BATTERIES ARE CONNECTED IN SERIES/PARALLEL, POWER PLUS AND MINUS CONNECTED ON BATTERY CLOSEST TCO THE
STARTER. CABLES SIZE AND LENGTH OPTIMIZED FOR LOW VOLTAGE DROP
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TECU Ignition Circuit
1. TECU connectar (vehicle interface)
2. 10 AMP only, manual resetting circuit breaker OR
10 AMP fuse
3. lgnition Key Switch
Note: Run to main power lead that feeds the ignition
bus (OEM responsible for overcurrent protection
on this line)
4. TECU Connector (vehicle interface) front view
From To
J1-35 VIGN
Battery and ignition power and ground to the TECU must
not be switched off during the engine start process.
26 © 2013 Eaton. All rights resarved 20130323
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J1939 Data Link

J1939 High

J1939 Low
+ Battery
10 1
=

1. TECU connectar (vehicle interface)
2. J1587 Data Link
3. 9-Way, for transmission diagnostics

J1939 Troubleshooting
1. Check the resistance of the J1939 Data Link.

2. Key off. Measure resistance between the 9-way
diagnostic connector Pin C and Pin D and record
the reading. The reading should be 60 ochms of
resistance (between 50 and 70.)

3. Check resistance between Pin C and Pin A and the
resistance between Pin D and Pin A. These two
readings should be 10K ohms or greater (open cir-
cuit).

Note: Pin C = J1939+, Pin D = J1939-, Pin A is a chas-

sis ground

« |f an Inactive data link fault code is being reported
by the TECU, See "Product Diagnostic (PD) Mode"
on page 16. PDM should be utilized before any fur-

ther steps are taken.

2013.08.23 i# 2013 Eaton. All rights reserved
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Electrical Pretest

Purpose: Measure battery voltage. Visually inspect

the batteries, inline fuse and power and ground
supplies at the batteries and ECA (if equipped). Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-

nastic connector.

1. Key off.

2. Remove and clean all battery and battery-to-frame 1. Locate diagnostic port on Transmission Harness.
connections.

Remaove and clean ground supply to engine ECU. Ky ot
3. Measure voltage between Pin C and the battery

4. Inspect starter/battery and inline 30 amp fuse negative post.

holder connections for carrosion or damaged con-
tacts. Also, inspect the 50 amp fuse holder on vehi-
cles equipped with an Electronic Clutch Actuator
(ECA).

5. Measure voltage across batteries.

* |fvoltage is 11 to 13 volts on a 12- volt system
or 22 to 26 on a 24 volt system, refer to OEM
guidelines for battery load test. Repair or
replace batteries as required. Go to Step B.

Trmsmissan ECU

Hrmwiies

m I -4@:

m S0P s

F | '|. s « |fvoltage is 0.70 volts or less, go to Step C.
J

S | 5r

-

* |f voltage is outside of range, repair battery
ground supply to Transmission Electrical Con-
trol Unit (TECU). Repeat test.

" i Battery

« |f yoltage is outside of range, repair or replace
batteries and charging system as required.
Repeat this step.
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Purpose: Measure proper battery voltage at the
transmission harness 4-way diagnostic connector.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

1. Locate diagnostic port on Transmission Harness. 1. Keyon.

Key an. &

Measure voltage between Pin B and Pin C.

Warning: Do not load test at the diagnostic port.

2. Measure voltage between Pin A and Pin C.

Waming! - fin Mzt Load Test at g nastiz Pare

#-in Dagoosdcs Fod

{Located at 1o beh pear
EEATa 0F 11 LrETram R

* |f voltage is within 0.6 volts of battery voltage, « |f voltage is within 0.6 volts of battery voltage,

go to Step D. For non-ECA products, test complete. See
* |f voltage is outside of range, Repair battery Diagnostic Procedures” on page 6. Go to

power supply to TECU. Fuse may be blown. Step E.

Repeat test. * |f voltage is outside of range, repair ignition

power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.23
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Purpose: Measure battery voltage supplied to the
Electronic Cluteh Actuator (ECA).

Key off.

Disconnect battery negative.
Disconnect ECA 3-way connector.
Reconnect battery negative.

o e g By ek

Measure voltage between Pin B and Pin C of 3-way
connector.

Transmission EGU

= Engine Flywhed Spend Senrar
EC8 kY (Eatun Sappked)

[ | :i%'rai‘i’:'ﬁ::

Canmeter

B ANE fisie
Buitery powe
[Mon-gwifchad powes)
un to Batary

« |f yoltage is within 0.6 volts of battery voltage,
test complete. See “Diagnostic Procedures” on
page 6.

 mu. i

« |f voltage is outside of range, repair battery
power supply to ECA. Fuse may be blown.
Repeat test.

30 © 2013 Eaton. All rights resarved

2013.08.23



TRTS0930 Electrical Pretest Procedures | Electrical Pretest

2013.08.23 i# 2013 Eaton. All rights reserved 31



Power-Up Sequence Test | Electrical Pretest Procedures

TRTS0930

Power-Up Sequence Test

Overview
This test does not relate to any specific fault code, but must
be completed if the self check fails at power-up.

Detection
The TECU checks the program memory every time the key
is turned on.

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

Possible Causes

This fault code can be caused by any of the following:
= \fehicle Harness
« Shift Control Device
« TECU

32
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Component Identification

1. Side view of pushbutton shift control

2. Transmission contraller 30-way connector
3. Top view of pushbutton shift control

4. Eaton Cobra Lever

2013.08.23
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Power-Up Sequence Test

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1.

1. Key off. 2
2. Remove and clean all battery and battery-to- frame .
connections. 3.

TRTS0930

Purpose: Measure proper battery voltage at the

transmission harness 4-way diagnostic connector.

Locate diagnostic port on Transmission Harness.
Key on.
Measure voltage between Pin B and Fin C.

Remove and clean ground supply to engine ECU. E Warning: Do not load test at the diagnostic port.

4. Inspect starter/battery and inline 30-amp fuse
holder connections for corrosion or damaged con-
tacts.

5. Measure voltage across batteries.

* |fvoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as
required. Go to Step B.

« |f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat this step.

Purpose: Verify proper ground path hetween the

batteries and the transmission harness 4-way diag-
nostic connector.

Locate diagnostic port on Transmission Harness.
Key an.

Measure voltage between Pin C and the battery
negative post,

« |f yoltage is 0.70 volts or less, go to Step C.

« |f yoltage is outside of range, repair battery
ground supply to TECU. Repeat test.

34
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* |fvoltage is within 0.6 volts of battery voltage,
go to Step D.
* |fvoltage is outside of range, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure proper ignition voltage at the

transmission harness 4-way diagnostic connector.

Key on.
Measure voltage between Pin A and Pin C.

* |fvoltage is within 0.6 volts of battery voltage,
go to Step E.

* |f voltage is outside of range, repair Ignition
power supply to ECU. Fuse may be blown.
Repeat test.
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Purpose: \Visually identify if the vehicle is equipped
with a shift lever or push button.

1. lIs vehicle equipped with an Shift Lever?

* |f vehicle is not equipped with a Shift Lever, go
to Step F.

* |f vehicle is equipped with a Shift Lever, go to
Step K.

Purpose: Visually identify if the push button is an
Eaton built push button or an OEM buift J1939
push button,

1. Isitan Eaton Push Button or OEM J1939 Shift
Device?

* |f an Eaton Push Button Shift Gontrol, go to
Step G.

« |f an OEM J1939 Shift Device, refer to OEM for
troubleshooting procedures.

2013.08.23 @ 2013 Eaton. All rights resarved
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Purpose: Visually observe the Service light during
key-on power up.

Key on.
Observe Service light.

Note: If Service light is flashing, go to Diagnostics
Procedure.

* |f Service light illuminates for 1 second and
turns off, test complete.

= |f Service light never lights, go to Step H.

* |f Service light is on steady, replace Shift Con-
trol. Go to Step V.

Purpose: Measure the voltage supply at the Shift
Control device.

Key off.
Disconnect Shift Cantrol 30-way connector.
Key on.

Measure voltage between Pin C1 and Pin J3 on the
Shift Control 30-way.

= |f yoltage is within 1 volt of battery voltage
replace Shift Control. Go to Step V.

« |f voltage is outside of range, go to Step 1.
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Purpose: Verify that a proper ground path is being Purpose: Visually identify if the shift lever is an Ea-
supplied to the Shift Control Device through the Ve- ton built shift lever ar an OEM built shift lever.

hicle Harness and test for a short to ground.

1. s vehicle equipped with an Eaton supplied Shift

1. Key off. Lever or an OEM supplied Shift Lever.
2. Disconnect negative battery cable.  |f Eaton Cobra Lever, go to Step L.
3. Disconnect 38-way Vehicle Harness from TECU. * |f OEM Shift Lever, go to Step R.
4. Measure resistance between TECU Pin 25 and Shift
Control connector Pin J3 and from then from Pin
J3 to ground.
« |f resistance from Pin 25 to J3 is
0 to 0.3 ohms and resistance from J3 to
ground is OL / Open, go to Step J.
« |f resistance is outside of range, repair the Purpose: Visually observe the Service light during
Vehicle Harness. Go to Step V. key-on power up.
1. Keyon.
2. Observe Service light.
Note: If Service light is flashing, See “Diagnostic
Procedures™ on page 6.
Purpose: Measure the resistance of the ignition * If Service light illuminates for 1 second and
J voltage supply wire to the Shift Control Device turns off, test complete.
ground. o
= |f Service light is on steady, go to Step M.

1. Measure resistance between TECU Pin 31 and Shift
Control connector Pin C1 and then from Pin C1 to
ground,

= |f resistance from Pin 31to C1is 010 0.3
ohms and resistance from C1 to ground is 10K
or OL, replace the TECU. Go to Step V.

# |f resistance is outside of range, repair the
Vehicle Harness. Go to Step V.

2013.08.23
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Purpose: Measure the voltage supply to the Service
light during key-on power up.

1. Disconnect Shift Lever B-way connector.
Key an.
3. Measure voltage at Pin 6 and ground.

* |fvoltage is within 2 volts of battery voltage for
one second, then 0 volts, replace the Eaton
Caobra Lever. Go to Step V.

* |f voltage is constant, go to Step N.

Purpose: - Test the Service light voltage supply for

short to power through the Vehicle Harness.

1. Key off.
2. Disconnect negative cable.
3. Disconnect 38-way Vehicle Harness connector.
4. Measure resistance between Pin 6 and Pin 4.
* |f resistance is OL, replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)
Go to Step V.
e |f resistance is less than 10K, repair the Vehi-
cle Harness and go to Step V.
2013.08.23
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Purpose: Measure the valtage supply to the Service
light during key-on power up.

Key off.
Disconnect Shift Lever 8-way connector.

Key on.

o

Measure voltage between Pin 3 and Pin 6.

o |f within 1 volt of battery replace Eaton Cobra
Lever, go to Step V.

» |f voltage is outside of range, go to Step N.

Purpose: Verify that a proper ground path is being
supplied to the Shift Lever through the Vehicle Har-
ness and test for a short to ground.

1. Key off
2. Disconnect 38-way Vehicle Harness connectar on
TECU.

3. Measure resistance between Pin 3 on the 8-way
connector and Pin 25 on the 38-way connector and
from Pin 25 to ground.

Note: On Peterbilt disconnect Gear Display,

* |f resistance between Pin 3 and Pin 25is 0 to
0.3 ohms and resistance from Pin 25 to
ground is OL, go to Step Q.

» [f resistance is outside of range, repair the
ehicle Harness between the Vehicle Harness
38-way connector Pin 25 and Vehicle Harness
B-way connector Pin 3. Go to Step V.

i 2013 Eaton. All rights reserved



Power-Up Sequence Test | Electrical Pretest Procedures

Purpose: Measure the resistance of the ignition

voltage supply to the Shift Lever through the Vehi-
cle Harness and test for a shart te ground.

1. Key off.

2. Measure resistance between:

- Vehicle Harness 38-way connector Pin 31 and
Wehicle Harness 8-way connector Pin 4

- Vehicle Harness 38-way connector Pin 31 and
ground

* |f resistance between Pin 31 and Pin 4 is 0 to
0.3 ohms and if resistance between Pin 31 and
ground is OL, replace the:

- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

* |f any of the above conditions are not met,
replace the Vehicle Harness between Yehicle
Harness 38-way connector Pin 31 and Vehicle
Harness 8-way connector Pin 4. Go to Step V.

38
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Purpose: Measure the valtage supply to the Service
light during key-on power up.

Key off.
Locate Service light connector on Vehicle Harness.

Key on.

o

Measure voltage across Pin A and Pin B on the Ser-
vice light connector

* |fvoltage is within 2 volts of battery voltage for
1 second, then 0 volts, test complete.

= |f no voltage is measured, go to Step 8.

* |f voltage is within 2 volts of battery voltage
continuously, go to Step T.
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Purpose: Measure the resistance of the service

light supply wire to the Shift Lever through the VVe-
hicle Harness and test for a short to ground.

Key off.
Disconnect negative battery cable.
Disconnect 38-way connector.

Measure resistance from Pin A of the OEM connec-
tor to Pin 23 of the 38-way and from Pin 23 to
ground.

* |f resistance from Pin A to Pin 23 is 0 to 0.3
ohms and resistance to ground is 10K or
greater, replace the:

- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

# |f resistance is outside of range, repair the
Vehicle Harness and go to Step V.

i 2013 Eaton. All rights reserved

o

Electrical Pretest Procedures | Power-Up Sequence Test

Purpose: Test for a short to power at the Shift Le-
ver Service light.

Key off.
Disconnect negative battery cable.
Disconnect TECU 38-way connector.

Measure voltage across Service light connector Pin
Aand Pin B.

* |f no voltage is measured, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)

Go to Step V.

* |f voltage is within 2 volts of battery voltage,
repair Vehicle Harness as required. Go to Step
V.

Purpose: Verify that the system will properly power

up.

Key off.

Reconnect all connectors and the negative battery
cable.

Key on.

* |f Power-Up Sequence Test completes, test
complete.

* |f Power-Up Sequence Test fails go to Step A,
find error in testing.
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Fault Code 11 - No TECU Operation

J1939: SA 3 SPN 629 FMI 12
J1587: MID130 PID FMI 12

Overview
This fault code indicates an internal failure of the Transmis-
sion Electronic Control Unit (TECU).

Detection

The TECU checks the program memory every time the key
is turned on and throughout operation. If the TECU is able
to detect a failure within its own memory, it sets this fault
code.

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

Possible Causes
This fault code can be caused by the following:

« TECU

40
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Fault Isolation Procedures | Fault Code 11 - No TECU Operation

Component Identification
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Fault Code 11 - No TECU Operation | Fault Isolation Procedures

Fault Code 11 - No TECU Operation

A Purpose: Check for active or Inactive fault codes

1. Keyon.

2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

* |f Fault Code 11 is Active, replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duly Transmission Electronic Con-
trol Unit (TECU)

e |f Fault Code 11 is Inactive, test complete.

42 © 2013 Eaton. All rights resarved

TRTS0930

2013.08.23



TRTS0930

Fault Isolation Procedures | Fault Code 11 - No TECU Operation
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TRTS0930

Fault Code 12 - Improper ECU Configuration
J1939: SA 3 SPN620  FMI 13,14

Overview

This fault code indicates the Transmission Electronic Con-
trol Unit (TECU) is not reading valid information from mem-
ory, including the transmission table and calibration values.

Detection

The TECU checks the configuration every time the key is
turned on. If the transmission is not able to detect the
proper configuration, it sets this fault code.

Fallback
This fault causes a power up no crank.

Possible Causes
This fault code can be caused by the following:

+ |mproper TECU configuration software
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Fault Isolation Procedures | Fault Code 12 - Improper ECU Configuration

Component Identification
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Fault Code 12 - Improper ECU Configuration | Fault Isolation Procedures TRTS0930

Fault Code 12 - Improper ECU Configuration

A Purpose: Check for active or Inactive fault codes.

1. Keyon.
2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

» |f Fault Code 12 is Active, Customer - Call
Eaton at 1-800-826-HELP (4357). GSC - Call

Technician Service.
e |f Fault Code 12 is Inactive, test complete.

2013.08.23
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Fault Isolation Procedures | Fault Code 12 - Improper ECU Configuration

2013.08.23
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Fault Code 13 - J1939 Shift Control Device

J1587: MID130  PID 231 FMI 8, 11
J1939: SA 3 SPN751 FMI 8, 11

Overview

This fault indicates communication has been lost, or does
not correspond with the neutral request input from the
J1939 Shift Device.

When troubleshooting an Inactive code, See “Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly monitors
communication with the J1939 Shift Device. If a neutral
request from the J1939 Shift Device does not match the
neutral signal or is not received from the J1939 Shift
Device, Fault Code 13 is set.

Fallback

This fault causes a downshift-only fallback. Once the trans-
mission re-engages the start gear, there will be no upshifts
as long as the code is active.

Possible Causes
This fault code can be caused by the following:

« (OEM J1939 Shift Control Device
« \lehicle Harness
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Fault Isolation Procedures | Fault Code 13 - J1939 Shift Contral Device

Component Identification

il

or starter)
5. Switched Power

TECU Connector (vehicle interface)

Bulkhead connector located at firewall

OEM J1939 Shift Device

Battery Power (Non-switches power run to battery

2013.08.23
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Fault Code 13 - J1939 Shift Control Device | Fault Isolation Procedures TRTS0930

Fault Code 13 - J1939 Shift Control Device

Purpose: Verify continuity of Neutral Reguest Re-

turn wire

Key off.
Disconnect negative battery cable.
Disconnect Vehicle Harness 38-way connector.

e R o

Measure resistance between 38-way connector Pin
16 and corresponding OEM pin at J1939 Shift
Device and Pin 16 and ground (see OEM wiring for
correct pin location)

BiiBE
10

» |f resistance is 0 to 0.3 ohms between Pin 16
and the corresponding OEM pin and resistance
to ground is 10K ohms or greater, go to Step
B.

« |f resistance is out of range, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

50 © 2013 Eaton. All rights resarved

Measure resistance between 38-way connector Pin
17 and corresponding OEM pin at J1939 Shift
Device and Pin 17 and ground (see OEM wiring for
correct pin location).

o |f resistance is 0 to 0.3 ohms between Pin 17
and the corresponding OEM pin and resistance
to ground is 10K ohms or greater, problem
exists with the J1939 Shift Device, or J1939
Shift Device power, ground or data link wiring.
Contact your OEM for repair strategy. Go to

Step V.

= |f resistance is out of range, replace the:
- Medium-Duty Transmission Harness

2013.08.23



TRTS0930 Fault Isolation Procedures | Fault Code 13 - J1939 Shift Contral Device

Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no fault codes, test complete.

e |f Fault Code 13 appears go to Step A. to find
error in testing.

* |f fault code other than 13 appears, See “Fault
Code Isolation Procedure Index” on page 13.

2013.08.23 @ 2013 Eaton. All rights resarved
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Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl)

J1587: MID 130 SID 18,19 FMI2,3,4,5
J1939: SA 3 SPN 751 FMI 2,3, 4,5

Overview
This fault code indicates an electrical failure of the Eaton
Cobra Lever or OEM Shift Lever.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode” on page 16.

Detection

Starting at key on and throughout operation the Transmis-
sion Electronic Control Unit (TECU) constantly monitors the
signal from the Park Pawl Position Sensor. The transmis-
sion monitors both sensor signals, if one signal to the TECU
is out of range the code will set.

Fallback

This fault may cause a downshift anly fallback mode. The
transmission will re-engage the start gear when returned to
a stop, but will not upshift as long as the code is active.

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

= Eaton Cobra Lever or OEM Shift Lever
« \lehicle Harness
« TECU

52
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TRTS0930 Fault Isolation Procedures | Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl)

Component Identification

1. Eaton Cobra Lever 8-way connector
2. TECU 38-way connector

2013.08.23 i# 2013 Eaton. All rights reserved 53



Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl} | Fault Isoiation Procedures TRTS0930

Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl)

A Purpose: Visvally identify the fever type: Eaton or c Purpose: Verify continuity of auto mode input wire.
OEM manufactured.

1. s vehicle equipped with an Eaton supplied Shift 1. Key off.
i ' ?
Leveroran OB supplied SHITt Levers 2. Disconnect negative battery cable.
¢ ItEatan Colira Lever, goto Stap B 3. Disconnect TECU 38-way connector.
* |f OEM Shift Lever, contact OEM for trouble- :
shooting procedures. 4. Remove tester from Shift Lever 8-way connector.
5. Measure resistance between:
- ECU 38-way Pin 15 and Shift Lever 8-way con-
nector Pin 1
- ECU 38-way connector Pin 15 and ground
Purpose: Install the Shift Lever tester and monitor
Transmissicn Range in ServiceRanger. Utilize the
Shift Lever Tester to verify transmission-lever in-
terface.
1. Key off.
2. Disconnect Shift Lever 8-way connector.
3. Connect Shift Lever tester to the 8-way Shift Lever
harness.
4. Connect ServiceRanger, a PC-based Service Tool,
to diagnostic port.
5. Keyon. * |f resistance between Pin 15 and Pin1is 0 to
: 0.3 ochms and resistance between Pin 15 and
8. Selact Manitor. Daa. ground is 10K ohm or greater, go to Step D.
1. Observe transmission range selected. * |f any of the above conditions are not met,
e |f transmission range selected equals neutral, repair the OEM Vehicle Harness between the
replace Cobra Lever (only if fault code is TECU and the Eaton Cobra Lever.

Active). Go to Step V. Go to Step V.

* |f transmission range selected does not equal
neutral, go to Step C.
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TRTS0930 Fault Isolation Procedures | Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl)

Purpose: Verify continuity of manual mode input
wire.

Purpose: VVerify continuity of common ground
wire.

1. Key off.

2. Measure resistance between:

- TECU 38-way Pin 16 and Shift Lever 8-way con-
nector Pin 8

- TECU 38-way connector Pin 16 and ground

| (&=

+ |f resistance between Pin 16 and Pin 8is 0 to
0.3 ohms and resistance between Pin 16 and
ground is 10K ohm or greater, go to Step E.

« |f any of the above conditions are not met,
repair the \ehicle Harness between the Eaton
Cobra Lever and TECU, Go to Step V.

2013.08.23
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Key off.

Measure resistance between:

- TECU 38-way Pin 17 and Shift Lever
8-way connector Pin 2

- TECU 38-way connector Pin 17 and ground

= |[f resistance between Pin 17 and Pin 2is 0 to
0.3 ohms and resistance between Pin 17 and
ground is 10K ochm or greater, go to Step F

* |f any of the above conditions are not met,
repair the Vehicle Harness between the Eaton
Cobra Lever and TECU. Go to Step

55



Fault Code 14 - Invalid Shift Lever Voltage (without Park Pawl} | Fault Isoiation Procedures TRTS0930

F Purpose: Check for short circuits in the shift lever Purpose: Verify repair.
wiring.
1. Key off. 1. Key off.
2. Measure resistance between: 2. Reconnect all connectors and the negative battery
- Pin 15 and Pin 16 on the TECU 38-way connector. cable.
- Pin 15 and Pin 17 on the TECU 38-way connector. 3. Keyon.

- Pin 16.and Pin 17 on the TECU 38-way connector. 4. Clear codes, See “Fault Code Retrieval/Clearing” on

page 10.
(=1 5. Drive vehicle and attempt to reset the code.

Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

* |f code 14 appears, go to Step A. to find error
in testing.

* |f code other than 14 appears, See “Fault Code
Isolation Procedure Index” on page 13.

o |fresistance on all three is 10K ohm or greater,
replace Shift Lever and go to Step V.

o |f any of the three readings is less than 10K
ohm, repair the Vehicle Harness between the
Eaton Cobra Lever and TECU. Go to Step V.
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Fault Code 14 - Invalid Shift Lever Voltage (with Park Pawl) | Fault Isolation Procedures TRTS0930

Fault Code 14 - Invalid Shift Lever Voltage (with Park Pawl)

J1587: MID 130 SID 18,19 FMI2,3,4,5
J1939: SA 3 SPN FMI 2,3, 4,5

Overview

This fault code indicates a possible failure of the Park Pawl
Position Sensor or OEM circuit. The sensor is a 4 wire dual
hall effect device. When troubleshooting an Inactive code
See “Product Diagnostic (PD) Mode" on page 16.

Detection

Starting at key on and throughout operation the Transmis-
sion Electronic Control Unit (TECU) constantly monitors the
signal from the Park Pawl Position Sensor. The transmis-
sion monitors both sensor signals, if one signal to the TECU
is out of range the code will set.

Fallback

This fault code will cause the transmission to be stuck in
the last known selected position. If the code comes active
while in gear, the transmission will a down shift only fall-
back mode. The transmission will re-engage the start gear
when returned to a stop, but will nat upshift as long as the
code is Active.

Possible Causes

This fault code can be caused by any of the following:
* Vehicle Harness
= Park Pawl Position Sensor
= TECU

2013.08.23
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TRTS0930 Fault Isolation Procedures | Fault Code 14 - Invalid Shift Lever Voltage (with Park Pawl)

Component Identification

"

2 M
[S
O |
i
|

o DEUTSCH

F2
1. Vehicle Harness 38-way Connector
2. 4-Pin Park Paw! Position Sensor Connector
(DTM0O6-45)
3. Park Pawl Position Sensor
4. TECU Connector Front View (Vehicle Interface)
4-Way Pin# 38-Way PIN# Type
1 17 Ground
2 K| 5 Volt Reference
3 16 Signal 1
4 15 Signal 2
2013 03 23 i 2013 Eaton. All rights reserved a9



Fault Code 14 - Invalid Shift Lever Voltage (will show “F” in display) | Fault Isolation Procedures TRTS0930

Fault Code 14 - Invalid Shift Lever Voltage (will show “F” in display)

A Purpose: Check for active or Inactive fault codes,
noting FMI.

Purpose: Perform Park Pawl Position Sensor cali-
bration.

1. Keyon.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the
9-way diagnostic connector.

e |f Fault Code 14 FMI 2 is active, go to Siep B.

o |f Fault Code 14 FMI 3, 4 or 5 is active, go to
Step D.

o |f Fault Code 14 is Inactive, See "Product Diag-
nostic (PD) Mode” on page 16.

Perform Park Paw! Position Sensor calibration
Key on.

Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

e |f Fault Code 14 FMI 2 is Inactive, go to Step
y.l

* |f Fault Code 14 FMI 2 is Active, replace Park.
Pawl Position Sensor. go to Step V.

Purpose: Perform Shift Cable Adjustment proce-

Purpose: Measure voltage at the Park Paw! Posi-
tion Sensor.

dure.

1. Key off.

2. Perform shift cable adjustment procedure per OEM
guidelines.

3. Keyon.

Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

* |f Fault Code 14 FMI 2 is Inactive, go to Step
V.

« |f Fault Code 14 FMI 2 is Active, go to Step C.

60 © 2013 Eaton. All rights resarved

Key off.

Disconnect the Park Pawl Position Sensor 4-way
connector.

Key an.

At the Park Paw| Position Sensor 4-way connector,
measure voltage between Pin 1 and Pin 2.

e |f 4.510 5.5 volts, go to Step E.
* |f less than 4.5 volts, go to Step G.

* |f greater than 5.5 volts, Repair the Vehicle
Harness for short to power per OEM guide-
lines. Go to Step V.
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Purpose: Verify continuity of Park Pawl Sensor sig-

Purpose: Verify continuity of Park Pawl Sensor sig-
nal wire.

nal wire.

1. Key off.

2. Disconnect Park Paw! Position Sensor 4-way con-
nector.

3. Disconnect TECU 38-way Transmission Harness
connector.

4. Measure resistance between Pin 15 and Pin 4.

Measure resistance between Pin 15 and Ground.

* |[f resistance is 0.0 to 0.3 ohms between Pin 15

2013.08.23

and Pin 4 and OL (open circuit) between Pin15
and Ground, go to Step F.

If resistance is greater than 0.3 ohms or OL
(open circuit) between Pin 15 and Pin 4 or
indicates resistance (short to ground) between
Pin 15 and Ground, repair Vehicle Harness for
excessive resistance, open or short to ground
per OEM guidelines. Go to Step V.

i 2013 Eaton. All rights reserved

Key off.

Disconnect Park Pawl Position Sensor 4-way con-
nector.

Disconnect TECU 38-way Transmission Harness
connector.

Measure resistance between Pin 16 and Pin 3.
Measure resistance between Pin 16 and Ground.

= |[fresistance is 0.0 to 0.3 ohms between Pin 16

and Pin 3 and OL (open circuit) between Pin
16 and Ground, replace the Park Pawl Posi-
tion Sensor. Go to Step V.

If resistance is greater than 0.3 ohms or OL
{open circuit) between Pin 16 and Pin 3 or
indicates resistance (short to ground) between
Pin 16 and Ground, repair the Vehicle Harness
for excessive resistance, open or short o
ground per OEM guidelines. Go to Step V.
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62

Purpose: Verify continuity of Park Paw/ Sensor
ground wire.

Key off.

Disconnect Park Pawl Position Sensor 4-way con-
nector.

Disconnect TECU 38-way Transmission Harness
connector.

Measure resistance between Pin 17 and Pin 1.
Measure resistance between Pin 17 and Ground.

* |f resistance is 0.0 to 0.3 ohms between Pin 17
and Pin 1 and OL (open circuit) between Pin
17 and Ground, go to Step H.

* |f resistance is greater than 0.3 ohms or OL
(open circuit) between Pin 17 and Pin 1, or
indicates resistance (short to ground) between
Pin 17 and Ground, repair the Vehicle Harness
for excessive resistance, open or short o
ground per OEM guidelines. Go to Step V.

© 2013 Eaton. All rights resarved

Purpose: VVerify continuity of Park Pawl Sensor
voltage supply wire.

Key off.

Disconnect Park Pawl Position Sensor 4-way con-
nector.

Disconnect TECU 38-way Transmission Harness
connector.

Measure resistance between Pin 31 and Pin 2.
Measure resistance between Pin 31 and Ground.

= |fresistance is 0.0to 0.3 ohms between Pin 31
and Pin 2 and OL (open circuit) between Pin
31 and Ground, (if fault code active) replace
the:

- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
go to Step V.

e |f resistance is greater than 0.3 ohms or OL
(open circuit) between Pin 31 and Pin 2, or
indicates resistance (short to ground) between
Pin 31 and Ground, repair the Vehicle Harness
for excessive resistance, open or short to
ground per OEM guidelines. Go to Step V.

2013.08.23
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors.

3. Keyon.

4. Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset code.

6. Check for codes, see "Fault Code Retrieval/Clear-
ing” on page 10.

e |f no codes, test complete

o |f Fault Code 14 sets, go to Step A. to find
error in testing.

« |f code other than Fault Code 14 sets, See
“Fault Code Isolation Procedure Index” on
page 13.

2013.08.23
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Fault Code 15 - HIL Shift Device Configuration

J1587: MID 130 SID 18 FMI 9
J1939: SA 3 SPN 751 FMI 9

Overview

Controller Area Network (CAN) is a high-speed twisted pair
500K proprietary data link with one 120 ohm resistor at
gach end of the link. The Transmission Electronic Control
Unit (TECU) is connected to the CAN data link at the 38-way
connector. This link is used to transmit information to the
TECU as well as communicate or receive data from the
other modules on the network like the HIL Shift Device. See
“Product Diagnostic (PD) Mode" on page 16.

Detection

Fault Code 15 is set when the TECU fails to receive Shift
Device data for 5 continuous seconds, and it is still commu-
nicating with other modules on CAN.

Fallback

This fault causes a downshift only fallback while moving.
Once the transmission re-engages the start gear, there will
be no upshifts as long as the code is active. If the code is
active during power-up a flashing F will appear on the gear
display and the TECU will not engage a gear.

Mote: If Fault Code 16 is active, follow the Fault Code 16
diagnostic procedure.

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

« CAN data link
= HIL Shift Device

64
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Fault Isolation Procedures | Fault Code 15 - HIL Shift Device Configuration

Component Identification

1. TECU ECA 8-Way | Terminator Resistor | Description
2. ECA 8-Way Connector 2-Way
=5 Kkndiniapoesiot J2E 125-1(E) Terminator
4. Clutch Housing Speed Sensor Resistor
5. ECA
6. Battery power (Non-switched power) run to Battery TECU Terminator Resistor | Description
s ; 38-Way 2-Way
7. Terminating Resistor
8. 50 AMP fuse J2-C J25-2(C) Terminalnr
. ) - Resistor
9. 38-Pin Front Harness View (TECU - Transmission
Harness Conneclof) ECA 8-Way | Speed Sensor Descriplion
2-Way
TECU 38-Way | ECA 8-Way Description
J2-F J3-1(F) Speed Sensor {+)
J1-30 J2-A HIL (+) High
J2-G J3-2(G) Speed Sensor (-)
J1-29 J2-B HIL (-) Low
Important: If Fault Code 16 is active, follow the Fault Code
J1-13 J2-H IGN 16 diagnostic procedure.
ECA 8-Way | Terminator Resistor | Description
2-Way
J2-C J25-2(C) Terminator
Resistor
2013.08.23 65
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Fault Code 15 - HIL Shift Device Configuration

v Purpose: Verify repair.

A Purpose: Check for active or Inactive fault codes.
Perform electrical pretest.

1. Keyon.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

3. Perform electrical pretest, see “Electrical Pretest”
on page 18.

* |f no issues are found during the electrical pre-
test and the fault is still active, go to Step B.

* |f issue was repaired during electrical pretest,

go to Step V.

Purpose: Confirm the presence of terminating re-
sistors in the HIL.

1. Key off.

2. Locate and remove the terminating resistor that is
wired into the ECA 8-way connector Pin C and Pin
E.

3. Measure resistance between the transmission har-
ness connector Pin 1 and Pin 2.

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

= |f resistance between Pin 1 and Pin 2 is
between 50-70 ohms, replace Cobra Lever or
Shift Control and go to Step V.

« |f resistance is outside of range, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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Key off.
Key on.

Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

Reconnect all connectors and the negative battery
cable.

Driving Vehicle and attempt to reset the code.

Check for codes. See “Fault Code Retrieval/Clear-
ing" on page 10.

* |f no Fault Codes, test complete.

* |f Fault Code 15 appears, go to Step A. to find
error in testing.

o |f fault code other than 15 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 16 - High Integrity Link (HIL) | Fault Isolation Procedures TRTS0930

Fault Code 16 - High Integrity Link (HIL)

J1587: MID 130 SID 248 FMI 2
J1939: SA 3 SPN 625 FMI 2

Overview

This fault code indicates the Transmission Electronic Con-
trol Unit (TECU) is unable to communication with the Push
Button Shift Gontrol and/or the Electronic Clutch Actuator

(ECA).

Detection

Starting at key-on and throughout operation, the TECU con-
stantly monitors the communication with the Push Button
Shift Control and/or ECA. If a communication fault occurs
for more than 5 seconds, Fault Code 16 is set.

Fallback

This fault causes a downshift only fallback while moving.
Once the transmission re-engages the start gear, there will
be no upshifts as long as the code is active. If the code is
active during power-up a flashing F will appear on the gear
display and the TECU will not engage a gear.

Possible Causes
This fault code can be caused by any of the following:
+ \ehicle Harness
« TECU
¢ Push Button Shift Control
= (Charging system
* Transmission Harness
« ECA
* |ow batteries
= (Corroded or loose power supply to TECU or ECA
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Component Identification

o
(] (-]
-
';:-I:r? ! g =t
iiia i 1
Shift control
HIL Data Llnk y -way connector
Vehicle Harness 38-way Connector ”
Vehicle bulkhead
connector

Shift Gontrol ECU Legend
All OEM responsible wiring shown is “typical’. Consult specific application.
{31) =+12 volt switched from TECU
(28, 27) = Communization from and to the TECU
{25) = Signal returns, grounds, and general DEM wiring

Transmission ECU

e >
CHOE """ﬁ
||1|I_,,\._ )
[y =] o ==
ul.aqr.l-
Engire Flywheel Speed Sansor
{Eatin Supplisd)
3 |1 50 AMP fuse
A ECH B-Way
| Canmector
[~ ]
- 30 N — '
- Tarmnaang ¢ L1 T 1Y i BanTL;Ip:wnr ,
Fieelaiu( oz ilched powaer
EC?JAn:e:::r run to Battery
ECA =
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Fault Code 16 - High Integrity Link (HIL) | Fault Isolation Procedures TRTS0930

Fault Code 16 - High Integrity Link (HIL)

A Purpose: Check for active and Inactive fault codes Purpose: Measure voltage supply to Push Button
and perform electrical pretest. Shift Controller (PBSC).

1. Keyon. 1. Disconnect Shift Control 30-way connector.
2. Retrieve active fault codes and FMIs with Ser- 2. Keyon.

viceRanger using the 9-way diagnostic connector. . Measure voltage on 30-way connector Pin J3 and
3. Perform electrical pretest, see “Electrical Pretest” Pin G1

on page 18.

* |f no issues are found during the electrical pre-
test, and:
- equipped with a shift control, go to Step B,
- equipped with an OEM shift device or Gobra
Lever, go to Step J.

* |f issue was repaired during electrical pretest,
go to Step V.

Purpose: Visually inspect vehicle bulkhead connec-
tion (if equipped).

1. Key off.

2. Inspect Bulkhead Connector for looseness, corro-
sion and contamination.

» |f Bulkhead Connector is found in serviceable = |f voltage is within 1.2 volts of battery voltage,
condition, go to Step C. go to Step D.
* |f looseness, corrosion, or contamination is = |f out of range, go to Step F.

found at the Bulkhead Connector, repair or
replace connector per OEM instructions. Go to

Step V.

2013.08.16
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Purpose: Measure signal voltages on HIL. Purpose: Confirm the presence of terminating re-
sistors in the HIL.
1. Disconnect Shift Control 30-way connector. 1. Key off.
Key an. 2. Measure resistance between Pin F1 and Pin F2 on

3. Measure voltage on the Shift Controller 30-way Hh: Shift Gantroller 30-way connectot,

connector pins:
-J3 and F1
-J3 and F2

Note: Ensure key is off for a minimum of 2 minutes
before proceeding. If unsure, disconnect bat-
tery power or remove the 30-amp inline fuse.

* If both readings are between 2-3 volts, go to e |f transmission is equipped with an ECA and
Step E. resistance between Pin F1 and Pin F2 is 50-70

ohms, replace Shift Control (only if fault code
is Active). Go to Step V.

= |f transmission is not equipped with an ECA
and resistance between Pin F1 and Pin F2 is
110-130 ohms, or if any of the above require-
ments are not met, go to Step H.

= |f any of the above requirements are not met,
go to Step H.
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Fault Code 16 - High Integrity Link (HIL) | Fault Isolation Procedures TRTS0930

F Purpose: Verify continuity of ground supply to Purpose: Verify continuity of power supply to Shift
Shift Device and test for short to ground, Device and test for short to ground.
1. Key off. 1. Key off.
Disconnect negative battery cable. 2. Measure resistance between:
3. Disconnect Vehicle Harness 38-way connector. - Shift Control 30-way connector Pin C1 and Vehi-
cle Harness 38-way connector Pin 31.
Note: On Peterbilt, disconnect Gear Display. - Shift Control 30-way connector Pin G1 and
4. Measure resistance between: ground.
=== Emm fJE_‘F:_f‘
e ==zgis S LI
;:_E- . - L I F‘ E
LI =]

HHo

e ;:H -

apfelnnnmE
.'ll - 18

= |f resistance between Pin C1 and Pin 31 is0 to
0.3 ohms and resistance between Pin C1 and

ground is OL, go to Step H.

- Shift Control 30-way connector Pin J3 and Vehi-
cle Harness 38-way connector Pin 25

- Shift Control 30-way connector Pin J3 and

ground. * |f any of the above conditions are not met,
, . ) , repair the \fehicle Harness between the Shift
= |f resistance between Pin J3 and Pin 25 is 0 to Control and TECU. Go to Step V.

0.3 ohms and if resistance between Pin J3 and
ground is OL, go to Step G.

* |f any of the above conditions are not met,
repair the \ehicle Harness between the Shift
Control and TECU. Go to Step V.

72 © 2013 Eaton. All rights resarved 2013.08.16



TRTS0930

Purpose: Verify continuity of HIL{+) connection to

the Shift Device.
1. Key off.
2. Disconnect negative battery cable.
3. Disconnect Vehicle Harness 38-way connector.
4. Measure resistance between:
- Shift Control 30-way connector Pin F1 and Vehi-
cle Harness 38-way connector Pin 28.
- Shift Control 30-way connector Pin F1 and
ground.
« |f resistance between Pin F1 and Pin 28 is 0 to
0.3 ohms and if resistance between Pin F1 and
ground is OL, go to Step 1.
# |f any of the above conditions are not met,
repair the \ehicle Harness between the Shift
Control and TECU. Go to Step V.
2013.08.16

Fault Isolation Procedures | Fault Code 16 - High Integrity Link (HIL)

Purpose: Verify continuity of High integrity Link
(-Jconnection to the Shift Device.

1. Key off.

2. Measure resistance between:
- Shift Control 30-way connector Pin F2 and Vehi-
cle Harness 38-way connector Pin 27

- Shift Control 30-way connector Pin F2 and
ground

* |f resistance between Pin F2 and Pin 27 is 0 to
0.3 ohms and resistance between Pin F2 and
ground is OL.

- For transmissions without an ECA, (if fault
code is Active) replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

- For transmissions equipped with an ECA, go
to Step J.

* |f any of the above conditions are not met,
repair the \fehicle Harness between the Shift
Control and TECU. Go to Step V.
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J Purpose: Measure ignition supply voltage to the Purpose: Verify continuity of ignition supply volt-
ECA. age to ECA and test for short to ground.
1. Key off. 1. Key off.
2. Disconnect the ECA 8-way harness connector. 2. Disconnect the transmission 38-way harness con-
nector at TECU.
3. Keyon.
4. Measure voltage at ECA 8-way harness connector 8. Inspectfor cleanand serviceable 8-way and

38-way connectors, and measure resistance

from Pin H to ground. betwesn:

ECA 8-Way Connector - Transmission 38-way harness connector Pin 13
and ECA 8-way harness connector Pin H.

- Transmission 38-way harness connector Pin 13
and ground.

| Vikts

5,

e |f yoltage is within 1.2 volts of battery voltage,
go to Step L.

* |f voltage is out of range, go to Step K.

* |f connectors are in good repair, and if resis-
tance between Pin 13 and PinHis 0to 0.3
ohms, and if resistance between Pin 13 and
ground is OL, (if fault code is Active) replace
the:

- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

frol Unit (TECU)

Go to Step V.

* |f any of the above conditions are not met,
replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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TRTS0930 Fault Isolation Procedures | Fault Code 16 - High Integrity Link (HIL)

L Purpose: Measure HIL signal volfages.

1. Keyon.

2. Measure voltage at 8-way connector between:
- Pin A and ground
- Pin B and ground

Volts | u D
E B CJ||D

o= 0 0
S 1 0 9l

« |f yoltage between Pin A and ground and

between Pin B and ground are 2-3 volts, go to
Step M.

« |f any of the above conditions are not met, go

to Step N.

2013.08.16
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TRTS0930

Purpose: Confirm the presence of terminating re-
sistors in the HIL.

1. Key off.
Connect 8-way connector.

3. Locate and remove the terminating resistor that is
wired into the ECA 8-way connector Pin G and Pin
E.

4. Measure resistance between transmission harness
connector Pin 1 and Pin 2.

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

| Ohms __

[(F))

[F & xl
2 =

* |f equipped with a Push Button Shift Control
and resistance between Pin 1 and Pin 2 is
50-70 ohms, (if fault code is Active) replace
the:

- Medium-Duly Transmission Electronic Con-
trol Unit (TECU)

- Heavy-Duly Transmission Elecltronic Con-
trol Unit (TECU)

Go to Step V.

* |f equipped with a lever or J1939 shift device
and resistance between Pin 1 and Pin 2 is
120-130 ohms, go to Step V.

e |f any of the above conditions are not met, go

to Step N.
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2013.08.16



TRTS0930 Fault Isolation Procedures | Fault Code 16 - High Integrity Link (HIL)

Purpose: Verify continuity of HIL{+) connection
and test for short fo ground.

1. Key off.
2. Disconnect the transmission 38-way harness con-
nector at TECU.

Disconnect the ECA 8-way ECA connector,

4. Inspect for clean and serviceable 8-way and
38-way connectors, and measure resistance
between:

- Transmission 38-way harness connector Pin 29
and ECA 8-way harness connector Pin B.

- Transmission 38-way harness connector Pin 29
and ground.

ECA B-Way Connactar

Tranumes=nn Hamess
Fww Cammacke

« |f connectors are in good repair, and if resis-
tance between Pin 29 and Pin Bis 0to 0.3
ohms, and if resistance between Pin 29 and
ground is OL, go to Step 0.

= |f any of the above conditions are not met, (if
fault code is Active) replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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Purpose: Verify continuity of HIL(-) connection and
test for short to ground.

1. Key off.

2. Measure resistance between: 1
- Transmission 38-way harness connector Pin 30
and ECA 8-way harness connector Pin A. 2.
- Transmission 38-way harness connector Pin 30
and ground. 3.

ECA 8-Way Connactar

o g -

,n.u
- E L.

Tranumes=nn Hamess
Fowa QO

Frrost Waw
as-hay Lonnzctar

« |f resistance between Pin 30 and Pin Ais 0 to
0.3 ohms, and if resistance between Pin 30
and ground is OL, (if fault code is Active)
replace the:

- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)

go to Step V.

e |f any of the above conditions are not met, (if
fault code is Active) replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

and go to Step V.,

78

© 2013 Eaton. All rights resarved

V Purpose: Verify repair.

Key off.

Reconnect all connectors and negative battery
cable.

Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the code.

Check for codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no fault codes, test complete.

» |f Fault Code 16 appears, go to Step A. to find
error in testing.

* |f code other than 16 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Isolation Procedures | Fault Code 16 - High Integrity Link (HIL)
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TRTS0930

Fault Code 17 - Start Enable Relay (SER) Circuit

J1587: MID 130  SID 237 FMI1 3, 4
J1939: SA 3 SPN 629 FMI 3, 4

Overview
This fault code indicates an electrical failure of the relay that
allows the engine to start after startup conditions are met.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) 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
occurred before the engine was started, it is possible the
engine will not start.

Possible Causes

This fault code can be caused by any of the fallowing:
« Start Enable Relay
« Vehicle Harness
« TECU

80
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TRTS0930 Fault Isolation Procedures | Fault Code 17 - Start Enable Relay (SER) Circuit

Component Identification

o

) ¢
j"l' \9/ W
T
o=
é Run to
Vehicle Harness 38-way Connector starter solenoid Run to start

= signal from
ignition switch

I

|1V

aE=SE

Start
enable relay

Trans ECU Legend
A!I DEM responsible wirlng shawn Is "fypical”. Consult specific application.

7} = awiiched ignition

(26-87) = Latch inta the ECU
(4-85) = -12 volt relay source

(32-86) = +12 volt relay source

2013.08.16 i# 2013 Eaton. All rights reserved
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Fault Code 17 - Start Enable Relay (SER) Circuit

A Purpose: Verify SER is correctly wired. Check for c Purpose: Measure resistance of SER through the
active or Inactive fault codes, noting FMI. Transmission Harness.

Key off.

Disconnect negative battery cable.

1. Keyon.

Note: The SER must be wired according to Eaton
GEN 1l requirements (shown on previous
page) for tests to work properly. If wired dif-
ferently, consult OEM for correct wiring sche- Measure resistance between Vehicle Harness
matic. 38-way connector Pin 32 and Pin 4 and measure

resistance between Vehicle Harness 38-way con-

nector Pin 32 and ground.

Disconnect Vehicle Harness 38-way connector.

o

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

3. What FMIs are present?
« |f FMI 14 is present, go to Step B.

« |f FMI 3 or 4 are present, go to Step C.

= [f resistance between Pin 32 and Pin 4 is 40 to

120 ohms (12-volt system) or 140 to 480

B ohms (24-volt system) and resistance between
32 and ground is OL, (if fault code is Active)
replace the:

- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

1. Inspect OEM SER breakout connector and inspect

for misrouted or defective OEM wiring. Inspect per v ;
OEM guidelines. - Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)

= |f SER breakout connector is not connected to

SER, repair/replace SER per OEM guidelines. Goto Step V.
Go to Step V. = |f resistance is outside of range, go to Step B.

« |f circuit has been bypassed, rewire per OEM
guidelines. Go to Step V.

« |f harness is defective, repair the Vehicle Har-
ness per OEM guidelines. Go to Step V.
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Purpose: Measure resistance of SER at the relay.

1. Remove SER from vehicle dash harness.

2. Measure resistance between SER Pin 85 and Pin
86.

-

Y

) | ramms
1| I===1 1 HN
eyt — [T |
TR U
—

* |f resistance is 40 to 120 ohms (12-volt sys-
tem) or 140 to 480 ohms (24-volt system),

repair/replace OEM wiring from TECU to SER.

Go to Step C.

* |f resistance is outside of range, replace SER.

Go to Step V.

2013.08.16

i 2013 Eaton. All rights reserved

Fault Isolation Procedures | Fault Code 17 - Start Enable Relay (SER) Circuit

Purpose: Verify repair.

Key off.

Reconnect all connectors and negative battery
cable.

Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the code.

Check for codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 17 appears, go to Step A. to find
error in testing.

o |f fault code other than 17 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 18 - ECA Communication Fault

J1587: MID 130 SID 254 FMI 9
J1939: SA 3 SPN 520200 FMI9

Overview

The Electric Clutch Actuator (ECA) controls the position of
the clutch assembly. The ECA communicates with the
Transmission Electronic Control Unit (TECU) over the pro-
prietary Gontroller Area Network (GAN) data link to change
position, show faults or include other operation informa-
tion. When troubleshooting an Inactive code, See "Product
Diagnostic (PD) Mode” on page 16.

Detection
Fault Code 18 is set when the ECA loses communication on
the CAN data link for 2 seconds.

Fallback

The ECA will either maintain current clutch position or move
to the last position commanded by the TECU. Upon
approaching idle, the clutch will open and remain in this
state. If the fault occurs at power-up, the vehicle will not
crank.

Possible Causes

This fault code can be caused by any of the fallowing:
* (AN data link from the ECA to the link
= ECA
« TECU

84
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Component Identification

ECU ECA

CAN - Low (Vehicle)

CAN - Low

=] ]
[ 3]

CAN - High (Vehicle) CAN - High

2013.08.16

i 2013 Eaton. All rights reserved 85
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Fault Code 18 - ECA Communication Fault

A Purpose: Check for active or Inactive codes, noting
FMI

1. Keyon.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

3. What FMIs are present?

o |f Fault Code 18 (FMI 9) is Active, See “Fault
Code 19 - CAN ECA Message Fault” on
page 88.

o |f Fault Code 18 (FMI 9) is Inactive, test com-
plete, go to Step V..

Purpose: Verify repair.

1. Key off.
Key on.

3. Clear fault codes, see "Fault Code Retrieval/Clear-
ing” on page 10.

4. Reconnect all connectors and the negative battery
cable.

5. Drive vehicle and attempt to reset the code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

« |f no fault codes, test complete.

* |f Fault Code 18 appears, go to Step A. to find
error in testing.

« |f fault code other than 18 appears, see “Fault
Code Isolation Procedure Index” on page 13.
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Fault Isofation Procedures | Fault Code 18 - ECA Communication Fault
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Fault Code 19 - CAN ECA Message Fault

J1587: MID 130 SID 248 FMI 9
J1939: SA 3 SPN 520273 FMI9

Overview

The High Integrity Link (HIL) is a Controller Area Metwark
(CAN) high-speed proprietary data link to communicate
between the Transmission Electronic Control Unit (TECU),
Electric Clutch Actuator (ECA), and if equipped, Eaton Push
Button Shift Control (PBSC). The TECU is connected to the
HIL through the transmission harness, and to the ECA and
the OEM interface Vehicle Harness to the PBSC.

Detection
Active Fault Code 19 is set when the TECU fails to commu-
nicate with the ECA for 2.5 seconds.

Fallback

If the code is active during power-up, the engine will crank
and start, but the TECU will not engage a gear. If the fault
occurs while driving, the ECA will either maintain current
clutch position or move to the last position commanded by
the TECU. An F will appear in the gear display and the ser-
vice light will blink.

Possible Causes

This fault code can be caused by any of the following:
= (QEM ECA power/ground supply
= Transmission harness
= ECA

88
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Fault Isolation Procedures | Fault Gode 19 - CAN ECA Message Fault

Component Identification

TECU ECA Description Speed Sensor Terminator Resistor
38-Way 8-Way 2-Way 2-Way
J1-30 J2-A HIL (+) High
J1-29 J2-B HIL (-) Low
J2-C Terminator Resistor J25-2(C)
J2-D NOT USED
J2-E Terminator Resistor J25-1(E)
J2-F Speed Sensor (+) J3-1(F)
J2-G Speed Sensor (-) J3-2(G)
J1-13 J2-H IGN

& Important: If Fault Code 16 is Active, See “Fault
Code 16 - High Integrity Link (HIL)" on page 68.

2013.08.16
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Fault Code 19 - CAN ECA Message Fault

A Purpose: Check for active or Inactive fault codes B Purpose: Confirm the presence of terminating re-
and perform electrical pretest. sistors in the HIL.

1. Keyon. 1. Key off.
2. Retrieve active fault codes and FMIs with Ser- 2. Locate and remove the terminating resistor that is
viceRanger using the 9-way diagnostic connector. wired into the ECA B-way connector Pin C and Pin
E.

3. Perform electrical pretest, see “Electrical Pretest”
on page 18. 3. Measure resistance between transmission harness

* [f noissues found during electrical pretest and connectar:Pin: and Fin.2.

fault is still active, go to Step B. Note: Make sure the volt/ohm meter is on the

o |f issue was repaired during the electrical pre- braper seale (around 200 bhm scale).

test, go to Step V., e |f equipped with a Push Button Shift Control
and resistance between Pin 1 and Pin 2 is
50-70 ohms, replace . Go to Step V.

* |f equipped with a Lever or J1939 Shift Device
and resistance between Pin 1 and Pin 2 is
110-130 ohms, replace . Go to Step V.

* |f resistance is outside of range, (if fault code
is Active) replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive vehicle and attempt to reset the fault code.

6. Check for fault codes, see "Fault Code
Retrieval/Clearing” on page 10.

* |f no fault codes, test complete.

e |f Fault Code 19 appears go to Step A. to find
error in testing.

* |f fault code other than 19 appears, See “Fault
Code Isolation Procedure Index” on page 13.

2013.08.16 91

i 2013 Eaton. All rights reserved
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Fault Code 21 - Auto Neutral Park Brake Switch

J1587: MID 130 PID 254 FMI 14
J1939: SA 3 SPN 70 FMI 14

Overview

An auto neutral feature is provided with this transmission
which forces the transmission into neutral in all instances
when the parking brake is applied. The OEM installs a nor-
mally closed T pressure switch into the existing air line to
the parking brake valve. The pressure switch output and
return wires are connected to the vehicle interface trans-
mission Electronic Control Unit (TECU) connector. Consult
OEM for switch location.

This fault code indicates a failure of the switch that reports
engagement of the park brake. When troubleshooting an
Inactive code See “Product Diagnostic (PD) Mode" on
page 16.

Detection

Fault Code 21 is set if the switch indicates the park brake is
set while the truck is moving for more than 5 seconds, or if
the switch state doesn't match the state broadcast on
J1839, or if the switch is unstable for more than 5 seconds.

Fallback
Remote throttle is disabled, and auto neutral may not work.

Possible Causes
This fault code can be caused by any of the fallowing:
* Park brake switch
= Park brake wiring
= TECU
= Park brake hardware not installed
+ J1939 reporting error
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Component Identification

Front View
Transmission ECU Connector
(Vehicle Interface)

Description From To
Pressure Switch Signal Wire Pin19 Signal Wire
Pressure Switch Return Wire Pin 33 Return Wire
2013.08.16 93
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Fault Code 21 - Auto Neutral Park Brake Switch

A Purpose: Check for active or Inactive fault codes c Purpose: Remove Park Brake Switct and monitor
and perform electrical pretest. Park Brake Switch status in ServiceRanger.

1. Keyon. 1. Key off.
2. Retrieve active fault codes and FMIs with Ser- 2. Disconnect negative battery cable.
viceRanger using the 9-way diagnostic connector. 9. DisianReet s SiEh.
3. Perform electrical pretest, see “Electrical Pretest”
4. Connect power and key on.
on page 18.
; ; . * Status changes to released, repair or replace
* [f noissues found during electrical pretest and : : .
the fault is still active, go to Step B switch per OEM instructions. Go to Step V.,
* |f issue was repaired during electrical pretest, * Status remains Applied, go to Step .
go to Step V.
Purpose: Check for short circuits on Park Brake
Purpose: Monitor park Brake Switch in Ser- Switch Input wiring.
viceRanger.
1. Key off.
1. Ensure vehicle park brake is set and vehicle air sys- 2. Disconnect negative battery cable.

tem is fully charged. 3. Disconnect the Vehicle Harness TECU 38-way con-

2. Using the Data Monitoring function in Ser- nector.

viceRanger, note the status of the park brake. 4. Measure resistance between the Vehicle Harness

* Brake is applied, go to Step C. 38-way connector Pin 19 and ground.
* Brake is released, go to Step E. ® |f resistance between Pin 19 and ground is

less than 10K ohm, repair Vehicle Harness per

* Brake is fluctuating between applied and OEM guidelines. Go to Step V

released, go to Step G.
* |f resistance between Pin 19 and ground is
greater than 10K ohm or open, (if fault code is
Active) replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

Note: If Fault Code 21 goes Inactive when park brake is
released, a J1939 reporting error is highly probable.
Seek OEM assistance before proceeding to Step C.
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Purpose: Jump the Park Brake Switch and monitor

Park Brake Switch status in ServiceRanger.

1. Key off. 1.
Disconnect negative battery cable.

3. Bypass the switch by placing a jumper at the switch 3.
connections.

4. Connect power and key on. 4.

e Status changed to Applied, repair or replace
switch per OEM instructions. Go to Step V.

Note: The requirement is for a “normally

closed” switch. If the park brake status
consistently reports contrary values, a
“normally open switch” was possibly

installed in error.

= Status remains Released, go to Step F.

2013.08.16
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Purpose: VVerify continuity of Park Brake switch
status in ServiceRanger.

Key off.
Disconnect negative battery cable.

Disconnect the Vehicle Harness TECU 38-way con-
nector.

Measure resistance between the Vehicle Harness
38-way connector Pin 33 and Pin 19.

* |f resistance is greater than 0.3 ohms, repair
the Vehicle Harness per OEM guidelines. Go to

Step V.
o |f resistance is 0 to 0.3 ohms, (if fault code is

Active) replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.
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Purpose: Monitor Park Brake Switch status in Ser-
viceRanger.

Purpose: Verify repair.

e R o

e R o

Key off.

Disconnect negative battery cable.
Disconnect the switch.

Connect power and key on.

* Status changed to Released, repair or replace
switch per OEM instructions. Go to Step V.

* Status continues changing states, go to Step
H.

Purpose: Check for short circuits in the shift lever

wiring.

Key off.
Disconnect negative battery cable.
Disconnect the Vehicle Harness 38-way connector.

Measure resistance between the Vehicle Harness
38-way connector Pin 33 and Pin 19 and measure
the resistance between Pin 19 and ground.

* |f resistance between Pin 33 and ground or
between Pin 33 and Pin 19 is less than 10K
ohm, repair the Vehicle Harness per OEM
guidelines. Go to Step V.

* |f resistance between Pin 33 and ground and
between Pin 33 and Pin 19 are OL, (if fault
code is Active) replace the:

- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

© 2013 Eaton. All rights resarved

Key off.

Reconnect all connectors and the negative battery
cable.

Key on.

Clear fault codes, see "Fault Code Retrieval/Clear-
ing” on page 10.

Drive vehicle and attempt to reset the fault code.

Check for codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 21 appears, go to Step A. to find
error in testing.

o |f fault code other than 21 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 22 - ABS CAN Message Fault

J1587: MID 130 SID 254 FMI 9, 14
J1939: SA 3 SPN 563 FMI1 9, 14

Overview

J1939 is a high-speed twisted pair 250K baud data link with
one 120 ohm resistor at each end of the link. The Transmis-
sion Electronic Control Unit (TECU) is connected to the
J1939 data link at the 38-way vehicle connector. This link is
used to transmit information to the TECU as well as com-
municate or receive data from the other modules on the
network like the ABS module. When troubleshooting an
Inactive code See "Product Diagnostic (PD) Mode" on
page 16.

Detection

Fault Code 22 is detected if J1939 communication from the
ABS is lost for b seconds and other devices are present on
J1939.

Fallback

No Fallback mode; however, Hill Start Aid (HSA) will not
function, and the system may attempt a shift during wheel
slip events.

Possible Causes

This fault code can be caused by any of the following:
+ J1939 datalink
= ABS module

* ABS module does not support HSA or is not
configured with HSA

98
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Component Identification

Transmission ECU

+J1939  -J1939

Vehicle Harness 38-way Connector

ABS ECM

Typical J1939/11 data link harness
(OEM supplied)

Shield
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Fault Code 22 - ABS CAN Message Fault

Purpose: Check for active or Inactive fault codes.

Contact the vehicle OEM for further directions.

1. Keyon.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector

* |f Fault Code 22 is Active, repair ABS module
or data link per OEM guidelines.

o |f Fault Code 22 is Inactive, test complete.

2013.08.16
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Fault Code 26 - Clutch Slip

J1587: MID 130 SID 55 FMI 10
J1939: SA 3 SPN 522 FMI 10
Overview

This fault code indicates the clutch is not performing as
expected. The transmission controller detected excessive
clutch slip. This fault can oceur with both data link Mechan-
ical (DM) and Electronic Clutch Actuator (ECA) clutch mod-
els.

If troubleshooting a DM Clutch or medium-duty ECA clutch,
go to Step A. If troubleshooting a heavy-duty ECA clutch,

go to Step B..

Detection

When the transmission is in gear and the clutch is fully
engaged, engine speed and input shaft speed are com-
pared. If the engine speed is significantly different fram the
input shaft speed for a period of one to two seconds, the
fault code is set.

Clutch Slip Testing

Note: If slip is occurring shortly after clutch greasing, disk
contamination is likely. This is a temporary condition
and should subside within a few days.

Note: It is recommended that the pilot bearing and LCIB be
replaced whenever the clutch is replaced.

MNote: Refer to Installation Guide TRIG1110 for a list of rec-
ommended pilot bearings.

Note: Secondary clutch failures resulting from conditions
such as pilot bearing failures, excessive torsional
vibration, or clutch abuse, are not covered under
warranty.

Note: Record Vehicle Performance Analysis every time a
clutch is replaced.

Fallback
ECA Clutch Fallback

There is no fallback mode; however, if the clutch is slipping
the TECU will request a decrease of engine torque for the
duration of the slip event.

DM Clutch Fallback

This fault causes a downshift only fallback. Once the vehicle
is stopped, starting gear and reverse gear can be engaged:;
however, the fault will clear at power down. Upshifts will be
allowed until the fault is detected again.

Possible Causes
This fault code can be caused by any of the following:
= Worn or damaged clutch
= (ams won't adjust
* (Clutch abuse
= Low clutch torque
* (ontaminated clutch disks

Additional Tools
= Clutch jack
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Component Identification

DOriven Disc

Driven Disc and
Intermediate Plaie

Clutch Assembly

DM Clutch

Medium-Duty ECA Clutch
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Fault Code 26 - Clutch Slip

A Purpose: Drive vehicle under load above 1500 Purpose: Visually inspect the position wear indica-
RPM. Check for active and [nactive fault codes. tor tab on clutch.

1. Keyon. 1. Key off.

Start engine. 2. Check the position wear indicator tab located in

clutch cover assembly.

3. Drive vehicle under load in highest gear possible
with engine speed above 1500 RPM. At a steady

speed, quickly and fully press and hold the throttle.
* |f Fault Code 26 is Active, replace clutch. Go to NBW
Step V.

o |f Fault Code 26 is Inactive, test complete. Go
to Step V.

* |ftab is in the worn position, pull VPA and
replace clutch (only if slipping complaint is
confirmed). Go to Step ¥,

» |f tab is not in the worn position, go to Step D.

Purpose: Monitor Inertia Brake Touch Point Deffa
in ServiceRanger.

1. Keyon.

2. Using ServiceRanger Data Monitor, view [nertia
Brake Touch Point Delta.

« |f the Inertia Brake Touch Point Delta is greater
than 27 degrees (0.700"), go to Step C.

« |f less than 27 degrees and a slipping compli-
ant is confirmed, pull VPA and replace Clutch.

Go to Step V.
« |f less than 27 degrees and the clutch release

bearing and cross shaft were recently lubri-
cated, pull VPA, clear codes and road test.

* |f aslip compliant and fault code reset, replace
clutch. Go to Step V.

2013.08.16
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Purpose: Perform ECA cluteh reset procedure.

Fault Isolation Procedures | Fault Code 26 - Clutch Slip

Key off.

Warning: Ensure ignition is off before placing
hands within the clutch access opening, and ensure
hands are removed from the clutch access opening
while ignition is cycled on. The clutch will automat-
ically close when the ignition is cycled to on.

Note: The Open Clutch command can only be per-
formed while the engine is running.

Perform the ECA clutch reset procedure. See publi-
cation CLSMO0200.

* |f reset procedure was successful, go to Step
V.

* |f reset procedure was not successful, pull
WPA and replace clutch (only if slipping com-
plaint is confirmed). Go to Step V.

Purpose: Verify repair.

i 2013 Eaton. All rights reserved

Key off.

Reconnect all connectors and the negative battery
cable.

Key on.

Clear fault codes, see "Fault Code Retrieval/Clear-
ing” on page 10.

Drive vehicle and attempt to reset the code.

Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

* |f no fault codes, test complete.

o |f fault code 26 appears go to Step A. to find
error in testing.

o |f fault code other than 26 appears, See “Fault
Code Isolation Procedure Index" on page 13.
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Fault Code 27 - Clutch Disengagement

J1587: MID 130 SID 55 FMI 7, 13
J1939: SA 3 SPN 788 FMI 7, 13
Overview

The fault code indicates that the clutch has not disengaged
as expected. This fault can occur with both Data-link
Mechanical (DM) and Electronic Clutch Actuator (ECA)
clutch models.

Detection
DM Clutch Fault Detection

Starting at key on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
engine RPM and idle torque from the engine. If the engine
speed falls significantly below idle or engine torque rises
significantly above idle torque upon engaging a start gear,
the fault is set. If the vehicle is brought to a stop when in
gear and engine speed falls significantly below idle, the fault
is set.

Heavy-Duty ECA Clutch Fault Detection

Clutch is commanded open, and after the Low Capacity
Inertia Brake (LCIB) is applied with a speed separation of
less than 50 RPMs between engine and input shaft for one
second.

When transmission is in gear and clutch is commanded to
open, engine torgue is larger than 296 Ib-ft (400 Nem) but
engine torque command is less than 0 Ib-ft (0 N*m}, and
engine speed is below idle speed 100 RPM, and speed sep-
aration of less than 50 RPM between engine speed and
input shaft speed for one second.

Release bearing travel is below allowable limit.

Note: In UltraShift PLUS transmissions, Fault Code 27 will
be active after a new ECU is installed. Press the ser-
vice brake and start the engine to initiate clutch cali-
bration. The calibration will take approximately 50
seconds and Fault Code 27 will go Inactive upon
completion.

Clutch Disengagement Test

Note: It is recommended that the pilot bearing and LCIB be
replaced whenever the clutch is replaced.

Note: Refer to Installation Guide TRIG1110 for a list of rec-
ommended pilot bearings.

Note: Secondary clutch failures resulting from conditions
such as pilot bearing failures, excessive torsional
vibration or clutch abuse are not covered under war-

ranty.

Note: Record Vehicle Performance Analysis every time a
clutch is replaced

When troubleshooting a DM Clutch go to Step A.. When
troubleshooting a heavy-duty ECA Clutch go to Step B..
When troubleshooting a medium-duty ECA Clutch go to

Step G..

Fallback

No gear engagement from neutral if the truck is stationary;
however, if the TECU determines the vehicle is moving, it
will allow a gear engagement from neutral.

Possible Causes
This fault code can be caused by any of the following:
* Failed clutch
= (Clutch over-adjusted
= (Clutch thermal abuse
= Drive Disc Assembly over-speed
= Pilot Bearing failure
= |nput shaft wear
= Lack of lube in Release Bearing and Bushing

Additional Tools
= Clutch jack
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Component Identification

Driven Disa

Driven Disc and

Cluteh Assembily Intermediate Flate

DM Clutch

Medium-Duty ECA Clutch
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Fault Code 27 - Clutch Disengagement

A Purpose: Monitor and compare engine speed to
transmission input shaft speed in ServiceRanger.

TRTS0930

Purpose: Perform ECA Clutch Reset procedure.

Key an. 1.

Start engine. 2.
Confirm transmission is in neutral.

e R o

Raise engine speed above 1500 RPM and allow
engine to return to idle.

5. Compare engine RPM to input shaft RPM with Ser-
viceRanger, a PC-based Service Tool.

Note: Engine idle must be 700 RPM or lower.

* |fthe speeds match at idle and Fault Code 27 is
Active, replace the clutch.

« |f they do not match, test complete.

Purpose: Monitor Inertia Brake Touch Point Delta

in ServiceRanger.

1. Keyon.

2. Using ServiceRanger Data Monitor, view [nertia
Brake Touch Point Delta.

Warning: The Open Clutch command can only be
performed while the engine is running. Ensure
ignition is off before placing hands within the
clutch access opening. Ensure hands are removed
from the clutch access opening while ignition is
cycled on. The clutch will automatically close with
key on.

o |f the Inertia Brake Touch Point Delta is less
than 16 degrees (0.415"), go to Step C.

e |f greater than 16 degrees, go to Step D.

108
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Key off.

Perform the Fuller ECA Clutch Reset procedure.
See publication CLSM0200.

* |f the reset was unsuccessful, pull VPA data
and replace clutch {only if Fault Code 27 is
Active). Go to Step VI,

» The reset was successful, go to Step V.

Purpose: Visually inspect Position Wear Indicator
Tab on clutch.

Key off.
Check the Position Wear Indicator Tab located in

clutch cover assembly.
New )

o |f the tab is in the worn position, pull VPA and
replace clutch (Only if Fault Code 27 is active).

Go to Step V.

= [f the tab is notin the worn position, go to
Step E.
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Purpose: Retrieve and store VPA data using Ser- F
viceRanger.
1. Keyon. 1.
2. Using ServiceRanger's Advanced Product Func- 2.
tions, pull VPA and record maximum input shaft
speed.

e |f maximum input shaft speed is 3500 RPM
(367 rad/sec) or higher, pull VPA and replace
clutch (Only if Fault Code 27 is Active). Go to

Step V.

e |f maximum input shaft speed is less than
3500 RPM (367 rad/sec), go to Step F.

2013.08.16 @ 2013 Eaton. All rights resarved

Purpose: Visually inspect clutch for signs of abuse
or wear.

Key off.

Visually inspect for signs of damage or failure.

If unsure if release bearing is fully lubed,
grease in accordance with CLSM0200. Go to

Step V.

If physical signs of failed or damaged clutch,
or release bearing found, pull VPA and replace
clutch (only if Fault Code 27 is Active). Go to

Step V.

If signs of thermal abuse such as blued or
warped discs are found, pull VPA and replace
clutch. Go to Step V.

If evidence of a failed or seized pilot bearing
found, replace pilot bearing per OEM instruc-
tions and any other damaged parts. Go to Step
V.

Note: Refer to Installation Guide, TRIG1110,
for a list of recommended pilot bear-
ings.

If found excessive input shaft spline or bush-
ing wear, replace Input Shaft and any other
damaged parts. Go to Step V.
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Purpose: Visually inspect Release Bearing assem-
bly.

1. Key off.

2. Remove Electric Clutch Actuator from clutch hous-
ing.

3. \Verify release bearing assembly is attached to
clutch assembly and functional.

* |f the release bearing is not attached to the
clutch assembly, replace clutch. Go to Step V.

o |f the release bearing is attached to the clutch
assembly and functional, go to Step H.

Purpose: confirm free mechanical movement of
the cross-shaft and yoke assembly.

1. Key off.

2. Attempt to rotate the cross-shaft and yoke assem-
bly by hand.

o |f the cross-shaft assembly rotates by hand
from the release bearing to the transmission
case, replace the . Go to Step |,

* |f the cross-shaft assembly does not rotate by

hand, replace the Release Yoke and
Cross-shaft(s). Go to Step H.

110
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Purpose: Launch vehicle and attempt to duplicate
the fault code.

Key on.
Start engine.

Launch vehicle and drive until 6th gear is obtained.
Then slow down to a stop.

Repeat the launch five times.

* |f Fault Code 27 is Active, replace the clutch.
Go to Step V.

= |f Fault Code 27 is not active, test is complete.
Go to Step V.

Purpose: Verify repair,

Key off.

Reconnect all connectors and the negative battery
cable.

Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive vehicle and attempt to reset the code.

Check for fault codes, “Fault Code Retrieval/Clear-
ing"” on page 10

* |f Fault Code 27 appears go to Step A, to find
error in testing.

* |f code other than 27 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 28 - Clutch System

J1587: MID 130 SID 52,35 FMI3,4,5,7
J1939: SA 3 SPN 788 FMI3,4,5,7

Overview
This fault code indicates either an electrical or mechanical
failure in the WetClutch system.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly monitors
this circuit. A failure mode of short to battery, short to
ground or open circuit is detected.

When the WetClutch is locked after urge to move, engine
speed and input shaft speeds are compared. If the engine
speed is significantly higher than the input shaft speed for a
period of five seconds, the WetClutch is slipping.

Fallback

There is no fallback mode; however, if the failure mode is
open circuit, the engine will be disengaged from the input
shaft,

Possible Causes
This fault code can be caused by any of the fallowing:
« TECU
= Transmission Harness
* Low fluid level
« WetClutch system
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Component Identification

Transmission ECU

i

Transmission Harness

K 4 |
¥ |
at ! 3
i
=
4,50
»

WetCluteh Sysiem

WetClutch Fluid

2013.08.7
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Fault Code 28 - Clutch System

A Purpose: Check WetClutch fluid level, Purpose: Verify continuity of the Clutch Lube Sole-
noid circuit

1. Keyon. 1. Key off.
Place the transmission in neutral. 2. Disconnect the negative battery cable.
3. Allow engine to idle at 700-800 RPM for a mini- 3. Disconnect the TEGU 30-way connector.
ot 2 minutes. 4. Measure resistance between the Transmission Har-
Note: Ensure transmission fluid temperature is 60 ness 38-way connector Pin 2 and Pin 3 and
to 120 degrees F (16 to 49 degrees C). between Pin 2 and ground.
4. Check WetClutch fluid level. =

« |f fluid level is at or above the COLD-FULL ]
mark, go to Step B. -

o |f fluid level is below the COLD-ADD mark,
Correct fluid level, go to Step V...

» |f the resistance between 2 and 3is 6.51t0 9.5
ohms and is resistance from Pin 2 to ground is

OL, go to Step C.
* |f resistance is outside of range, go to Step D.
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Purpose: Verify continuity of Clutch Solenoid cir- Purpose: Verify continuity of hydraulic manifold
cuit. circuits.
1. Measure resistance between the Transmission Har- 1. Disconnect Transmission Harness located on left
ness 38-way connector Pin 13 and Pin 14 and side of WetClutch housing.
between Pin 13 and ground. 2. Measure resistance between WetClutch housing
= connector pins:
-3and4
-1and2

o i
p .

* |f resistance between Pin 13 and Pin 14 is 8.5 » |fthe resistance between Pin 1 and Pin 2 is 8.5
to 12 ohms and resistance from Pin 13 to to 12 ohms and the resistance between Pin 3
ground is [OL], Replace Transmission (Only if and Pin 4 is 6.5 to 9.5 ohms, go to Step E.
fault code is Active). Go to Step V. » |f resistance is outside of range, replace trans-

* |f resistance is less than 10K ohm, go to Step. mission, Go to Step V.

D.
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Purpose: Test the hydraulic manifald wiring for
short circuits.

1. Measure resistance between WetClutch housing
connector pins:

- 3 and ground
- 1 and ground

.

e |f resistance from Pin 3 to ground and Pin 1 to
ground is 10K ohm or greater, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duly Transmission Harness

Go to Step V.

e |f resistance is less than 10K ohm, Replace
Transmission. Go to Step V.

[ o

Hh

GROUNE
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Purpose: Verify repair.

Key off.
Reconnect all connectors.
Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the code.

Check for codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

» |f code 28 appears go to Step A. to find error
in testing.

* |f code other than 28 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 29 - Remote Throtitle Enable

J1587: MID 130 PID 372 FMI 4,5
J1939: SA 3 SPN 969 FMI 4,5

Overview

This fault indicates an electrical failure of the relay that
allows the remote throttle to operate. The relay and wiring
are installed by the OEM. When troubleshooting an Inactive
code See "Product Diagnostic (PD) Mode” on page 16. for
more information on troubleshooting Inactive codes.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
the circuit. The fault is set if the TECU detects a bad
(open/shaort) connection for 2 seconds in the wiring from
the TECU to the relay.

Fallback

There is no fallback mode associated with this fault, but the
remote throttle will either not work or always work when
this fault is active.

Possible Causes
This fault code can be caused by any of the following:
= Remote Throttle relay
* Harness
« TECU
= Software misconfiguration
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Component Identification

Vehicle Harness 38-way Connector

e | =,
© ©
@ 8
Front View
38-Way Connector
29 | El 32 | 3 3ﬂ|
ar ia
23 25 28 w e
il s | () [w]ela]a]z Front View
e 7 ) L wn el Relay connector
1 3 r 4 o 7] e ——
fr Iﬁ
|
|aal.§P
LN

L=

REMOTE THROTTLE
CONTROL SWITCHES
(SET/RESUME)

TO ENGINE OR BODY
CONTROLLER CRUISE
CONTROL INPUT
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Fault Code 29 - Remote Throitle Enable

A Purpose: Verify Remote Throttle Enable is func- Purpose: Test the Remote Throttle Relay circuit for
tioning per OEM requirements. shorts to ground.

1. Follow OEM troubleshooting guidelings to ensure 1. Key off.
the Remote Throttle Enable Relay has not failed. 2. Disconnect battery cable.
* Ifrelayis functional, ga'to Step B.. 3. Disconnect the Vehicle Harness 38-way connector.
* ”I;};a}gns tr[:o;;unc!}mnal (favited), test com- 4. Measure the resistance between Vehicle Harness
s ep . 38-way connector Pin 24 and ground.
o |f the resistance between 24 and ground is OL.
(i fault code is Active) replace the:
- Medium-Duty Transmission Elecironic Con-
tral Unit (TECU)
- Heavy-Duly Transmission Electronic Con-
tral Unit (TECU)
Purpose: Check for active or Inactive faulf codes, Go to Step V.
noting FMI . ) ) .
* |f resistance is out of range, repair the Vehicle
Harness. Go to Step V.
1. Keyon.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

3. What FMIs are present?

Note: The Remote Throttle Enable relay must be
wired according to Eaton Gen 3 requirements
(shown on previous page) for tests to work
property. If wired differently, consult OEM for
correct wiring schematic.

e |f FMI 4 is present, go to Step C.
* [f FMI 5 is present, go to Step D.
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Purpose: Verify continuity of the Remote throttle
relay circuit.

1. Key off.

2. Disconnect battery cable.

3. Disconnect the Vehicle Harness 38-way connector.

4. Disconnect the Vehicle Harness from the Throttle
Enable Relay.

5. Measure resistance between Vehicle Harness
38-way connector way 24 and way 86 of the Throt-
tle Enable relay connector.

* |f resistance is 0 to 0.3 ohms, (if fault code is
Active) replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)
Go to Step V.
* |f resistance is out of range, repair the Vehicle
Harness and go to Step V.
2013.08.16

Fault Isolation Procedures | Fault Code 29 - Remote Throttle Enable

=

i 2013 Eaton. All rights reserved

Purpose: Verify repair.

o

Key off.
Reconnect all connectors.
Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the code.

Check for fault codes, see "Fault Code
Retrieval/Clearing” on page 10.

* |f no codes, test complete.

* |f Fault Code 29 appears go to Step A. to find
error in testing.

o |f fault code other than 29 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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122

Fault Code 31 - Momentary Engine Ignition Interrupt Relay (MEIIR) Test

J1587: MID 130 SID 218 FMI 2, 3, 4,5,14
J1939: SA 3 SPN 1485 FMI 2,3, 4,5,14

Overview
This fault code indicates an electrical failure of the MEIR
circuit.

When troubleshooting an Inactive code, See “Product Diag-
nostic (PD) Mode" on page 16.

Detection

The fault is detected during power-up. The Transmission
Electronic Control Unit (TECU) checks the MEIIR circuit
every time the system is powered up. If the electrical char-
acteristics of the circuit are incorrect, the fault code is set.

Fallback

There is no fallback associated with this failure. However, if
the engine speed flares uncontrollably while the transmis-
sion is in a gear, the transmission may not be able to
achieve neutral if it is selected due to a torque lock condi-
tion.

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

* QEM wiring
= Mechanical failure in the MEIR relay
« TECU

© 2013 Eaton. All rights resarved
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TRTS0930 Fault Isolation Procedures | Fault Code 31 - Momentary Engine fgnition Interrupt Relay (MEIR) Test

Component ldentification

Transmission ECU

G|0

Engine Power Relay
——— = Fused 10 AMP 12 volt
Vehicle Harness 38-way Connector 8 manual resetting

W — circuit breaker
or
i

10 AMP
fuse

| lgnition
5 — Interrupt
N Relay

Run to
Ignition

Engine ECM

Ignition Interrupt Legend
All OEM responsible wiring shown is "typical’, Gonsult specific application,
(30, 87a) = +12 volt switched
(20-87) = Signal
(21-85) = -12 volt relay source
(22-86) = +12 voll relay source

2013.08.16
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Fault Code 31 - Momentary Engine fgnition Interrupt Relay (MENR) Test | Fault Isolation Procedures TRTS0930

Purpose: Verify continuity of Momentary Engine
lgnition Interrupt Relay (MEIR) circuit and test for
short to ground through Vehicle Interface Harness.

Key off.
Disconnect negative battery cable.

Disconnect TECU Vehicle Harness 38-way connec-
tor.

Measure resistance between Vehicle Harness
38-way connector pins 21 and 22 and from Pin 21
to ground.

Wehicle Harness 38-way Connector

Frant View |
38-Way Gonnector i ‘:i

= ‘ W] 1 ==
18

ElE
B

o |f resistance between pins 21 and 22 is 40 to
120 ohms (24 volt system) and resistance
from Pin 21 to ground is OL, go to Step B.

* |f resistance is outside of range, go to Step D.

Fault Code 31 - Momentary Engine Ignition Interrupt Relay (MEIIR) Test

B Purpose: Verify continuity of ME/R contact wire
and test for short to ground.

Measure resistance between Transmission Vehicle
Harness 38-way connector Pin 20 and MEIIR relay
connector Pin 87 and from MEIIR relay connector
Pin 87 to ground.

Vehicle Harness 38-way Connector

Front View
Relay connector fa——,

Ground

Fromt \View
38-Way Connector

T
= "
| & i} | = |2 |
[ v e Ly
= 3 EN K mon| o
1 3

= |f resistance between pins 20 and 87 is 0 to
0.3 ohms and if resistance between Pin 87 and
ground is OL, go to Step C.

* |f resistance is outside of the range, repair the
Vehicle Harness between the TECU and the
ME!IR relay connector. Go to Step V.

124
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TRTS0930 Fault Isolation Procedures | Fault Code 31 - Momentary Engine fgnition Interrupt Relay (MEIR) Test

Purpose: Test the MEIIR relay for shorts to ground Purpose: Measure resistance across MEIIR relay.
at the relay,
1. Disconnect MEIIR relay from conngctor 1. Remaove MEIIR relay from OEM dash harness.
Key an. 2. Measure resistance between MEIIR relay pins 85
and 86.

3. Measure voltage from Pin 30 of the MEIIR relay
connector to ground.

[oHmE

Front View
Relay connector

Front View
Relay connector

* |fresistance is 40 to 120 ohms (12 volt sys-
tem) or 140 to 480 ohms (24 volt system)
repair OEM wiring from the TECU to the MEIIR
relay. Go to Step V.

* |f resistance is outside of range replace MEIIR
relay. Go to Step V.

« |f yoltage is within 0.6 volts of battery voltage
replace MEIIR relay. Go to Step E.

« |f voltage is outside of range repair the Vehicle
Harness. Go to Step V.
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Purpose: Check for active or Inactive fault codes. Purpose: Verify repair.
1. Keyon. 1. Key off.
2. Retrieve codes. See “Fault Code Retrieval/Clearing” 2. Keyon.
o page. 10. 3. Clear codes. See “Fault Code Retrieval/Clearing” on
* |f Fault Code 31 is Active, replace the: page 10.
i MEIIII!I!‘I-DI;IW Transmission Electronic Gon- 4. Reconnect all connectors and the negative battery
tral Unit (TECU) cichli
- Heavy-Duty Transmission Electronic Con- '
trol Unit (TECU) 5. Drive vehicle and attempt to reset the code
Go to Step V. 6. Check for codes. See “Fault Code Retrieval/Clear-

o If Fault Code 31 is Inactive, go to Step V. Ing™on page 10,

* |f no codes, test complete.

* |f Fault Code 34 appears go to Step A. to find
error in testing.

* |f code other than 34 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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TRTS0930

Fault Code 32 - Loss of Switch Ignition Power Test

J1587: MID 130 PID 43 FMI 2
J1939: SA 3 SPN 158 FMI 2

Overview
This fault code indicates a loss of Switched Ignition Power
to the Transmission Electronic Control Unit.

When troubleshooting an Inactive code, See “Product Diag-
nostic (PD) Mode" on page 16.

Detection

The TECU monitors Ignition Power during normal opera-
tion. If Ignition power is lost to the TECU during operation a
fault is logged.

Fallback

This fault causes an In-Place fallback while moving.

Possible Causes
This fault code can be caused by the following:

= |gnition switch is turned off during operation
= |gnition power is lost during operation

128
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TRTS0930 Fault Isolation Procedures | Fault Code 32 - Loss of Switch Ignition Power Test

Component Identification

10 AMP 12 volt only 10 AMP
Manual resetting Or=  fuse
circuit breaker s

Ignition power (switched power)
~ run to main power lead that

| .

Vehicle Harness 38-way Connector

T feeds the ignition bus

2013.08.16 i# 2013 Eaton. All rights reserved
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Fault Code 32 - Loss of Switch Ignition Power Test | Fault Isolation Procedures TRTS0930

Fault Code 32 - Loss of Switch Ignition Power Test

Purpose: Measure batter voltage. Visually inspect Purpose: \Verify proper ground path at 4-way diag-

the batteries, inline fuse, power, ground supplies to nostic port.

TECU.

1. Locate diagnostic port on Transmission Harness.
1. Key off.
Key on.

2. Inspect starter/battery and inline fuse holder con- .

nections for integrity. 3. Measure voltage between Pin G and the battery

negative post.
3. Measure voltage across batteries.

T=h ,I [
i =5 | S
el =R |
VOLTS LTk g
|7] 1
{ {%“ ) =5
R i - A
p oy = =
R L
LT

* |f voltage between Pin C and battery negative

* |fvoltage is 11 to 13 volts on a 12-volt system post is 0.70 volts or less, go to Step C.
or 22 to 26 on a 24-volt system, proceed with : : :
battery load test. Repair or replace batteries as * Ifvoltage is outside of range, repair battery
required. Go to Step B. ground supply to TECU. Repeat test.

* |f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat this step.
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Purpose: Measure battery voitage at 4-way diag- Purpose: Measure ignition voltage at 4-way diag-
nostic port. nostic port.

1. Locate diagnostic port on Transmission Harness. 1. Keyon.
Key an. 2. Measure voltage between Pin A and Pin C.

3. Measure voltage between Pin B and Pin C.

Weursing! - Do Moy Lad Test 3t Maga i Por

& Diagaistics it

» |fyoltage is within 0.6 volts of battery voltage,

i e o to Step V.
« |f yoltage is within 0.6 volts of battery voltage, g
go to Step D. * |f voltage is outside of range, repair ignition
. . . ower supply to TECU. Fuse may be blown.
« |f yoltage is outside of range, repair battery Eepeat tegltj. ¥ y

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Verify repair.

1. Drive vehicle and attempt to reset codes.

2. Retrieve codes. See "Fault Code Retrieval/Clearing”
on page 10.

* |fcode 32 is Inactive, This code indicates a
loss of ignition switched power to the TECU
during operation. Verify the key was not turned
off during operation. Inspect ignition circuit for
intermittent open.
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Fault Code 33 - Low Battery Voltage Supply

J1587: MID 130 PID 168 FMI 4
J1939: SA 3 SPN 168 FMI 4

Overview

This fault code indicates that the vehicle battery power sup-
ply to the Transmission Electronic Control Unit (TECU) is
below 7 volts.

When troubleshooting an Inactive code, See “Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key-on and throughout operation, the TECU con-
stantly measures vehicle voltage. If voltage is below 7 volts
for more than 1 second, Fault Code 33 will be set and the
service light will flash.

Fallback

If this fault occurs while moving, it causes a 1-speed fall-
back. Once the vehicle is stopped, the starting gear and
reverse can be engaged

Possible Causes
This fault code can be caused by any of the fallowing:
= Corroded or loose power supply to TECU
= Low batteries
+ Damaged Vehicle Harness
« TECU
= (Charging system

132
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Component Identification

Batteries
Vehicle

Charging
System
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Fault Code 33 - Low Battery Voltage Supply

Purpose: Measure battery voltage. Visually inspect
batteries, infine fuse, power and ground supplies to
TECU.

1. Key off.

2. Inspect starter/battery and
in-line fuse holder connections for integrity.

3. Measure voltage across batteries.

e |fyoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as
required. Go to Step B.

* |f voltage is outside of range, repair or replace
batteries, charging system as required. Repeat
this step.

1 34 © 2013 Eaton. All rights resarved
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Purpose: \Verify proper ground path at 4-way diag-

nostic port.

Locate diagnostic port on Transmission Harness.
Key on.

Measure voltage between Pin C and the battery
negative post.

o |f voltage is 0.70 volts or less, go to Step C.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.

2013.08.16
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Fault Isolation Procedures | Fault Code 33 - Low Battery Voltage Supply

Purpose: Measure battery voitage at 4-way diag-

nostic port.
1. Locate diagnostic port on Transmission Harness. 1.
Key an. 2.

Measure voltage between Pin B and Pin C.

Waming! - Uo Mt Load Teri of Degnastic Fart

&P biagneoirs Pan

« |f yoltage is within 0.6 volts of battery voltage,
go to Step D.
« |f yoltage is outside of range, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure ignition voltage at 4-way diag-
nostic port.

Key on.
Measure voltage between Pin A and Pin C.

Waiareing! « Do Moy L ecad Test ai Dagn o Port

& Pt Diagnisbics Foit

B~ Genncs Bal. +
G- Gervics Hal
A= Servise ignsion 4

A-Fin Diegnast Part
L oesaiel i 13 e reian
camer af te trassmissian

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E

= |f voltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.16
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Purpose: Check for active and Inactive fault codes.

1. Keyon.

2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

* |f Fault Code 33 is Active, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.

e |f Fault Code 33 is Inactive, clear codes and go
to Step V.

Purpose: Verify repair.

1. Key off.
2. Keyon.

3. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

4. Reconnect all connectors and the negative battery
cable.

5. Drive vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing" on page 10.

* |f no codes, test complete.

* |f Fault Code 33 appears go to Step A. to find
error in testing.

* |f code other than 33 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 34 - Weak Battery Voltage Supply

J1587: MID 130 PID 168 FMI 14
J1939: SA 3 SPN 168 FMI 14

Overview

This fault indicates the vehicle is supplying weak battery
voltage to the transmission for 10 seconds.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
vehicle voltage, If voltage is below 9 volts for more than 10
seconds, Fault Code 34 will be set. The service light will not
flash,

Fallback

If this fault occures while moving, it causes a 1-speed fall-
back. Once the vehicle is stopped, the starting gear and
reverse can be engaged

Possible Causes
This fault code can be caused by any of the fallowing:
= Corroded or loose power supply to TECU
= Low batteries
+ Damaged Vehicle Harness
« TECU
= (Charging system

138
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Component Identification

Batteries
Vehicle

Charging
System
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Fault Code 34 - Weak Battery Voltage Supply

Purpose: Measure battery voltage. Visually inspect Purpose: \Verify proper ground path at 4-way diag-
batteries, infine fuse, power and ground supplies to nostic port.
TECU.

1. Locate diagnostic port on Transmission Harness.
1. Key off.

2. Inspect starter/battery and in-line fuse holder con-
nections for integrity.

Key on.

Measure voltage between Pin C and the battery

negative post.
3. Measure voltage across batteries.

e |fyoltage is 11 to 13 volts on a 12-volt system et
or 22 to 26 on a 24-volt system, proceed with el ) Sl |
battery load test. Repair or replace batteries as ' :
required. Go to Step B.

* |f voltage is outside of range, repair or replace
batteries, charging system as required. Repeat
this step.

* |f voltage between is 0.70 volts or less, go to
Step C.

* |fvoltage is outside of range, repair battery
ground supply to TECU. Repeat test.
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Fault Isolation Procedures | Fault Code 34 - Weak Battery Voltage Supply

Purpose: Measure battery voitage at 4-way diag-

nostic port.
1. Locate diagnostic port on Transmission Harness. 1.
Key an. 2.

Measure voltage between Pin B and Pin C.

Waming! - Uo Mt Load Teri of Degnastic Fart

&P biagneoirs Pan

« |f yoltage is within 0.6 volts of battery voltage,
go to Step D.
« |f yoltage is outside of range, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure ignition voltage at 4-way diag-
nostic port.

Key on.
Measure voltage between Pin A and Pin C.

Waiareing! « Do Moy L ecad Test ai Dagn o Port

& Pt Diagnisbics Foit

B~ Genncs Bal. +
G- Gervics Hal
A= Servise ignsion 4

A-Fin Diegnast Part
L oesaiel i 13 e reian
camer af te trassmissian

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E

= |f voltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.16
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Purpose: Check for active and Inactive fault codes.

1. Keyon.

2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

* |f Fault Code 34 is Active, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.

o |f Fault Code 34 is Inactive, clear codes. Go to
Step V.

Purpose: Verify repair.

1. Key off.
2. Keyon.

3. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

4. Reconnect all connectors and the negative battery
cable.

5. Drive vehicle and attempt to reset the code

6. Check for codes. See “Fault Code Retrieval/Clear-
ing" on page 10.

* |f no codes, test complete.

* |f Fault Code 34 appears go to Step A. to find
error in testing.

* |f code other than 34 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 35 - J1939 Communication Link | Fault Isolation Procedures TRTS0930

Fault Code 35 - J1939 Communication Link

J1587: MID 130  SID 231 FMI 2
J1939: SA 3 SPN 639 FMI 2

Overview

This fault code indicates the Transmission Electronic Con-
trol Unit (TECU) failed to communicate with the engine over
the J1939 data link.

If you have an Active Fault Code 35 with an UltraShift DM
transmission and the engine will crank but not start, please
check the OEM supplied MEIR (Momentary Engine Ignition
Interrupt Relay) circuit. Ensure that the engine has proper
ignition voltage.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

Seventy-five seconds after key-on and throughout the oper-
ation, the TECU constantly monitors the communication
with the engine ECM. If a communication fault occurs for
more than 5 seconds, and no other devices are present,
Fault Code 35 is set.

Fallback

If the fault occurs during power-up the transmission will go
into AutoSelect mode. If the fault occurs while moving, it
causes an in-place fallback. The transmission will remain in
the gear that was engaged when the failure occurred. Once
the vehicle stops, start and reverse gears can be selected
and the transmission will operate in AutoSelect mode.

Possible Causes
This fault can be caused by any of the following:
* J1939 Data Link
* Engine ECM
= Vehicle Harness or Connections
= Engine Harness or Gonnections
* Excessive radio interference
= TEGU
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Component Identification

Transmission ECU

-J1939

+J1939
Engine ECM Vehicle Harness 38-way Connector '

—_— 1 -

Typical J1939/11 data link harness
(OEM supplied)

Shield
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Fault Code 35 - J1939 Communication Link

Purpose: Verify continuity of J1839 Data Link low Purpose: Verify continuwity of J1939 Data Link {+)
(-} circuit and test for short to ground. circuit and test for short to ground.
1. Key off. 1. Key off.
2. Disconnect negative battery cable. 2. Measure resistance between:
3. Disconnect Vehicle Harness 38-way connector. - Vehicle Harness 38-way connector Pin 3 and
J engine ECM pin number (see OEM J1939 wiring
4. Disconnect engine ECM connector which contains for (+) J1939)
the J1939 Data Link. - Vehicle Harness 38-way Pin 3 and ground

5. Measure resistance between:

- Vehicle Harness 38-way connector Pin 2 and
engine ECM pin number (see OEM wiring for (-)
J1939).

- Vehicle harness 38-way Pin 2 and ground.

T e
C T

3 13 i ”_—I e

* |f resistance between Pin 3 and engine ECM
meeeml i pin number is 0 to 0.3 ohms, and if resistance
>EE feloman: l between Pin 3 and ground is OL,

- |If equipped with J1939 Lite, go to Step D.

/7 - If not equipped with J1939 Lite, go to Step.
C.
e If resistance between Pin 2 and engine ECM * |f resistance is outside of range, repair J1939
pin is 0 to 0.3 ohms and if resistance between Data Link Harness between engine ECM and
Pin 2 and ground is OL, go to Step B. TECU. Go to Step V.

* |f resistance is outside of range, repair J1939
Data Link Harness between engine ECM and
TECU. Go to Step V.
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Purpose: Verify continuity of J1939 Data Link Purpose: Confirm the presence of terminating re-
Shield (+) wire {if equipped) and test for short to sistors in the J1939 Data Link.
ground.
1. Key off.
1. Key off.
‘ 2. Measure resistance between Vehicle Harness
2. Measure resistance between Vehicle Harness 38-way connector Pin 2 and Pin 3.
38-way connector Pin 1 and engine ECM pin num- )
ber (see OEM J1939 wiring for J1939 shield). Note: En sure the volt/ohm meter is on the proper

scale (around 200 ohm)

— = F of-'r I
[EEREEN

« |f resistance between Pin 1 and engine ECM

pin number is 0 to 0.3 ohms, go to Step D.
* |f resistance between Pin 2 and Pin 3 is

« |f resistance is outside of range, Repair J1939 hetwaan 5016 70 hms. oo i $ian ¥
Data Link Harness between engine ECM and Logabe i
TECU. Go to Step V. » [f resistance is more than 70 ohms, one or

more of the terminating resistors on the J1939
Data Link Harness is either missing or out of
range, repair OEM J1939 Data Link Harness.

Go to Step V.

* |f resistance is less than 50 ochms, repair the
J1939 Data Link between the engine ECM and
the TECU. Go to Step V.
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Purpose: Verify repair.

1. Key off.
Key an.

3. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

4. Reconnect all connectors and the negative battery
cable.

5. Drive vehicle and attempt to reset the code

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 35 appears go to Step A. to find
error in testing.

* |f code other than 35 appears, See “Fault Code
Isolation Procedure Index" on page 13.
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Fault Code 36 - J1939 Engine Message

J1587: MID 130 SID231 FMI 14
J1939: SA 3 SPN 639 FMI 14

Overview

This fault code indicates the Transmission Electronic Con-
trol Unit (TECU) has communicated with another ECU, but
is unable to communicate with the engine ECU over the
J1939 data link.

If you have an Active Fault Code 36 with an UltraShift DM
transmission and engine will crank but not start, please
check the OEM supplied MEIR (Momentary Engine Ignition
Interrupt Relay) circuit and see that the engine has proper
ignition voltage.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection
The fault is detected if J1939 communication from the

engine is lost for 5 seconds and other devices are present
on J1939.

Fallback

If the fault occurs during power-up, the transmission will go
into AutoSelect mode. If the fault occurs while moving, it
causes an in-place fallback and the transmission will remain
in the gear that was engaged when the failure occurred.
Once the vehicle stops, start and reverse gears can be
selected and the transmission will operate in AutoSelect
mode.

Possible Causes
This fault can be caused by any of the following:
* J1939 Data Link
* Engine ECM
= Vehicle Harness or Connections
= Engine Harness or Gonnections
* Excessive radio interference
= TEGU
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Component Identification

Transmission ECU

Wahicle Hermess 38-wiy Cornectar

Engine ECM

N

Typical J1939/11 data link harness
(OEM supplied)
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Fault Code 36 - J1939 Engine Message

Purpose: Verify continuity of /1939 Data Link Low Purpose: Verify continuity of J1939 Data Link High
(-} circuit and test for short to ground. (+) circuit and test for short to ground.
1. Key off. 1. Key off.
2. Disconnect negative battery cable. 2. Measure resistance between:
3. Disconnect Vehicle Harness 38-way connector. - Vehicle Harness 38-way connector Pin 3 and
4 engine ECM pin # (see OEM wiring for (+)J1939)
4. Disconnect engine ECM connector which contains - Vehicle Harness 38-way connector Pin 3 and
the J1939 Data Link. ground
5. Measure resistance between: i
- Vehicle Harness 38-way connector Pin 2 and " = el I

engine ECM pin # (see OEM wiring for (-) J1939).
- Vehicle Harness 38-way connector Pin 2 and
ground.

4L

e | i

1
L&
|

* |f resistance between Pin 3 and engine ECM
pin # (see OEM wiring for (+)J1939) is 0to 0.3
ohms and if resistance between Pin 3 and
ground is OL,

- |f equipped with J1939 Lite, go to Step D.
- |If not equipped with J1939 Lite, go to Step

-

* |f resistance between Pin 2 and engine ECM

pin # (see OEM wiring for (-)J1939) is 0 to 0.3 C.
ohms and if resistance between Pin 2 and * |f resistance is outside of range, repair J1939
ground is OL, go to Step B. Data Link Harness between Engine ECM and

« |f resistance is outside of range, repair J1939 TECU. Go to Step V.

Data Link Harness between engine ECM and
TECU. Go to Step V.
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Purpose: Verify continuity of J1939 Data Link

Shield (+) wire {if equipped) and test for short to
ground.

1. Key off.

2. Measure resistance between Vehicle Harness
38-way connector Pin 1 and engine ECM pin # (see
OEM wiring for J1939 shield).

e |f resistance between Pin 1 and engine ECM
pin # (see OEM wiring for J1939 shield) is 0 to

0.3 ohms, go to Step D.

* |f resistance is outside of range, repair J1939
Data Link Harness between engine ECM and

TECU. Go to Step V.

Purpose: Confirm the presence of terminating re-
sistors in the J1938 Data Link.

Key off.

Measure resistance between Vehicle Harness
38-way connector Pin 2 and Pin 3.

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

= |[f resistance between Pin 2 and Pin 3 is
between 50 to 70 ohms, go to Step V.

# |f resistance is more than 70 ohms, 1or more
of the terminating resistors on the J1939 data
link harness is either missing or out of range.
Repair J1939 Data Link Harness. Go to Step V.

* |f resistance is less than 50 ohms, repair the
J1939 Data Link between the Engine ECM and
the TEGU. Go to Step V.

2013.08.16
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 36 appears go to Step A. to find
error in testing,

* |f fault code other than 36 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 37 - Power Supply

J1587: MID 130  SID 251 FMI 5
J1939: SA 3 SPN 627 FMI 5

Overview

This fault code indicates excessive resistance has been
detected between the power supply source (battery or
starter) and the Transmission Electronic Control Unit
(TECU).

Detection

The resistance on the TECU power supply circuit is mea-
sured during each shift. If the resistance is greater than 0.4
ohms this fault will set.

Fallback
No fallback mode.

Possible Causes
This fault code can be caused by the following:

= (Corrosion on power supply or ground supply con-
nections or wires to the TECU

= Corrosion in fuse holder for TECU power supply.

2013.08.6
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Component Identification

Transmission ECU

olo

*H

30 AMP fuse

Battery power
(non-switched power)
run to starter
or batteries
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Fault Code 37 - Power Supply

Purpose: Measure battery voltage. Visually inspect Purpose: \Verify proper ground path at 4-way diag-
batteries, infine fuse, power and ground supplies to nostic port.
the TECU.

1. Locate diagnostic port on Transmission Harness.

1. Key off.
o Key on.
2. Inspect starter/battery and in-line fuse holder con- .
nections for integrity 3. Measure voltage between Pin G and the battery

negative post.
3. Measure voltage across batteries.

VOLTS . : o A 2 i

.-",,.‘i::QI\.

=)

)

¥ ':l?h! é.:

* Ifvoltage is 11 to 13 volts on a 12-volt system * Ifvoltage is 0.70 volts or less, go to Step C.

or22to26ona 24""‘3_" system, F”'UGE&d_ with * |fvoltage is outside of range, repair battery
battery load test. Repair or replace batteries as ground supply to TECU. Repeat test.

required. Go to Step B.

« |f voltage is outside of rangeRepair or replace
batteries and charging system as required.
Repeat this step.
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Fault Isolation Procedures | Fault Code 37 - Power Supply

Purpose: Measure battery voitage at 4-way diag-
nostic port.

1. Locate diagnostic port on Transmission Harness.
Key an.
Measure voltage between Pin B and Pin C.

Waming! - Uo Mt Load Teri of Degnastic Fart

&P biagneoirs Pan

« |f yoltage is within 0.6 volts of battery voltage,
go to Step D.
« |f yoltage is outside of rang, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure ignition voltage at 4-way diag-
nostic port.

1. Keyon.
2. Measure voltage between Pin A and Pin C.

Waiareing! « Do Moy L ecad Test ai Dagn o Port

& Pt Diagnisbics Foit

B~ Genncs Bal. +
G- Gervics Hal
A= Servise ignsion 4

A-Fin Diegnast Part
L oesaiel i 13 e reian
camer af te trassmissian

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E

= |f voltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.6
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Purpose: Visually inspect batteries, inline fuse, Purpose: Verify repair.
power and ground supplies to the TECLL

Key off.

Disconnect negative battery cable.

Key off.
Clean and reconnect all connectors.

Disconnect the Vehicle Harness 38-way. Key on.

e R o
o

Inspect main power 38-way connector terminals Clear codes. See “Fault Code Retrieval/Clearing” on
Pin 36 and Pin 38, in-line fuse holder, and power page 10.
supply connections for integrity and corrosion.

=

Drive vehicle and attempt to reset the code

6. Check for codes See "Fault Code Retrieval/Clear-
ing” on page 10.

Transméssian ECL

* |f no codes, test complete.

» |f Fault Code 37 appears go to Step A. to find
error in testing.

o |f fault code other than 37 appears, See “Fault
Code Isolation Procedure Index" on page 13.

» |f no problem found, go to Step VL.

e |f problem is found, repair power/ground path
for the main power supply. Go to Step VI,
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TRTS0930

Fault Code 41 - Range Failed to Engage

J1587: MID 130 PID 35,36 FMI7
J1939: SA 3 SPN 768, 769 FMI 7

Overview

This fault code indicates the transmission is unable to com-
plete a shift across the range. The range is either stuck in
high or low, or cannot complete engagement into high or
low.

Detection

The transmission attempts the same range shift 5 consecu-
tive times and determines the shift cannot be completed
based on the speeds across the back box.

Fallback

This fault causes a current range fallback and the transmis-
sion stays in either low range or high range. When the vehi-
cle comes to a stop, an attempt to shift into low range is
made.

Possible Causes
This fault code can be caused by any of the following:
* Low air pressure
« Contaminated air supply
* Air leak
= Range Solenoid Valve
« Range Synchronizer
= Range Actuator / Cylinder / Piston / Yoke
= Range Cover

Additional Tools
* Two 0-100 PSI Air pressure gauges

162
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Component Identification

Range system
= ATH
= " :
& | s
= o
i}
= e |
i = O N/
a 0
ﬁ f
k| ] E
IS =
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Fault Code 41 - Range Failed to Engage

A Purpose: Measure vehicle air supply pressure. c Purpose: Verify air filter/requiator cperation.

TRTS0930

1. Key off. 1.

2. Install a 0-100 PSI air pressure gauge in the regu-
lated test port of the air filter/regulator.

3. Start engine and allow air pressure to build to gov-
grnor cut-off.

4. Monitor the vehicle air pressure gauge on the dash.

Regulated test port

« |f air pressure cuts off at 90 to 120 PSI, go to
Step B.

= |f air pressure is outside of range, repair the air
system as required. Repeat this step.

Purpose: Measure vehicle maintains air supply
pressure.

1. Key off.
2. Monitor the vehicle air pressure gauge on the dash.
* |f vehicle maintains air pressure, go to Step C.

« |f vehicle loses air pressure, repair the air sys-
tem as required. Repeat this step.

164 © 2013 Eaton. All rights resarved

Read air pressure gauge installed at the requlated
port.

* |fair pressure is in range is 55 to 65 PSI (or 75
to 80 PSI for UltraShift PLUS LAS Models), go
to Step E.

o |f air pressure is outside of range, go to Step.
.D—I.

Purpose: Confirm air flow to the filter regulator
supply port.

Remaove air supply line to the air filter /regulator
and check airflow.

* |f air flows from the supply line, repair Air Fil-
ter/Regulator. Go to Step C.

» |f air does not flow from the supply line,
replace Air Filter Regulator. Go to Step C.
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Fault Isolation Procedures | Fault Code 41 - Range Failed to Engage

2013.08.6

Purpose: Measure low range air pressures.

Key off.

Install two 0-100 PSI air pressure gauges into the
range cover diagnostic ports.

Start vehicle. Allow air pressure to build to gover-
nor cut-off.

Turn off engine, but leave key in on position.

With Shift Control, select reverse, then select neu-
tral.

Note: Allow 5 minutes for checking the air pressure
after shifting the transmission to neutral.

Note: Monitor gear display after selecting reverse,
then neutral and confirm gear position has changed
in the display. A gear change is required to energize
the range solenoid.

HIGH range
0-100 PSI gauge LOW range

« |f low range gauge is 55 to 65 PS| for Non-LAS
Models (75 to 80 PSI for UltraShift PLUS LAS
Models) and if high range gauge is 0 PSI, go to
Step F.

= |f air pressure gauges do not read as shown

above, replace Range Valve. Go to Step V.

F Purpose: Measure high range air pressures.

1. Keyon.

2. With Shift Control, select the highest reverse gear
available by pressing the up-shift button/arrow,
then select neutral.

Note: Monitor gear display after selecting the high-
est reverse gear available and confirm gear position
has changed in the display. A gear change is
required to energize the range solenoid.

HIGH range
0-100 PSI gauge LOW range

(6 , 0-100 PSI gauge

« |f high range gauge
- 55 to 65 PSI for Non-LAS Models
- 75 to 80 PSI for UltraShift PLUS LAS Models

If low range gauge - 0 PSI for all others

Repair mechanical range system as required.
go to Step V.,

» |f air pressure gauges do not read as shown
above, replace Range Valve. Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Remove all gauges.

3. Keyon.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset the code

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

* |f Fault Code 41 appears go to Step A. to find
error in testing.

o |f fault code other than 41 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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TRTS0930

Fault Code 42 - Splitter Failed to Engage

J1587: MID 130 PID 37,38 FMI7
J1939: SA 3 SPN 770, 771 FMI1 7

Overview

This fault code indicates the transmission is unable to com-
plete a shift across the Splitter. The Splitter is either stuck in
high or low, or cannot complete engagement into high or
low.

Detection

The transmission attempts the same splitter shift 3 consec-
utive times and determines the shift cannot be completed
based on the speeds across the back box.

Fallback
This fault causes a current splitter fallback and the trans-
mission stays in either low split or high split.

Possible Causes
This fault code can be caused by any of the following:
* Low air pressure
« Contaminated air supply
* Air leak
= Splitter Solenoid Valve
= Splitter Actuator / Cylinder / Piston / Yoke
« Splitter Clutch

Additional Tools
« Two 0-100 PSI air pressure gauges

168
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Component Identification

pes)
O

; ') &

= W=

L d o i 5}

= = o
a 3 E k=
- | N ’En 3
B =

Splitter system

: N J’// i Reduction

Eai
EFEN]

Alternate View - Combination
Cylinder Models
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Fault Code 42 - Splitter Failed to Engage

A Purpose: Measure vehicle air supply pressure.

TRTS0930

c Purpose: Verify air filter/requiator cperation.

1. Key off.

2. Install a 0-100 PSI air pressure gauge in the regu-
lated test port of the air filter/regulator.

3. Start engine and allow air pressure to build to gov-
grnor cut-off.

4. Monitor the vehicle air pressure gauge on the dash.

q

0-100PSI W

Regulated test port

e |f air pressure cuts off at 90 to 120 PSI, go to
Step B.

* |f air pressure is outside of range, repair vehi-
cle air system as required. Repeat this step.

Purpose: Measure vehicle maintains air supply
pressure.

1. Key off.
2. Monitor the vehicle air pressure gauge on the dash.
« |f yehicle maintains air pressure, go to Step C.

= |f vehicle loses air pressure, repair vehicle air
system as required. Repeat this step.

170 © 2013 Eaton. All rights resarved

1. Read air pressure gauge installed at the regulated
port.

* |f air pressure is 55 to 65 PSI, go to Step E,

o |f air pressure is outside of range, go to Step.
.D—I.

Purpose: Confirm air flow to the filter regulator
supply port.

1. Remaove air supply line to the air filter /requlator
and check airflow.

* |fair flows from the supply line, replace the Air
Filter Regulator. Go to Step C.
* |f air does not flow from the supply line, repair

vehicle air supply to the regulator. Go to Step
C.
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Purpose: Measure low splitter air pressures.

Purpose: Measure high splitter air pressures.

1. Key off.

2. Start vehicle and allow air pressure to build to gov-
ernor cut-off.

Turn off engine, but leave key in on position.

4. With Shift Control, select reverse (R1 in gear dis-
play for 13/18-speed), then select neutral.

Note: Five minutes is allowed for checking the
pressure after shifting the transmissions to
neutral.

LO split
0-100 PS5l gauge

HI split
0-100 PS| gauge

@

« |f Low Splitter gauge is 55 to 65 PSI and high
Splitter gauge is 0 PSI, go to Step F.

« |f air pressure gauges do not read as shown
above, replace the Splitter Valve. Go to Step
V.

2013.08.6

i 2013 Eaton. All rights reserved

Key on.

With Shift Control, select reverse (R2 in the gear

display 13/18-speed).

Note: If R2 isn't displayed the up arrow button
needs to be pressed.

LO split
0-100 PSI gauge

Q

HI split
0-100 PSI gauge

i
I
N 4

If High Splitter gauge is 55 to 65 PSl and Low
Splitter gauge is 0 PSI, repair Mechanical
Splitter system as required. Go to Step V.

« |f air pressure gauges do not read as shown
above, replace the Splitter Valve. Go to Step
V.
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Purpose: Verify repair.

1. Key off.

2. Remove all pressure gauges.

3. Keyon.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset the code

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

e |f no fault codes, test complete.

* |f Fault Code 42 appears go to Step A. to find
error in testing.

o |f fault code other than 42 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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TRTS0930

Fault Code 43 - Range Solenoid Valve

J1587: MID 130 PID 35,36 FMI3, 4,5
J1939: SA 3 SPN 768, 769 FMI 3, 4,5

Overview

This fault code indicates an electrical failure of the sole-
noids that control the Range Solenoid Valve.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
this circuit. A failure mode of short to battery, short to
ground or open circuit is detected.

Fallback

This fault causes a current range fallback and the transmis-
sion stays in either low range or high range. When the vehi-
tle comes to a stop, an attempt to shift into low range is
made.

Possible Causes

This fault code can be caused by any of the fallowing:
+ Range Solenoid Yalve
= Transmission Harness
= TECU

174
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Fault Isolation Procedures | Fault Code 43 - Range Solenoid Valve

Component Identification

Range valve

el T 1]
e
@

Tt

=
I
k |
5 i<
=
= i
~ 7
o
@
S 5
- A ——
Transmission controller Transmission harness

1]

o
O
=2

Alternate View - Combination
Cylinder Models

N1 = :L/

Range
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Fault Code 43 - Range Solenoid Valve

Purpose: Test the Range Solenoid Valve common
line for shorts to ground through the Transmission
Harness.

A Purpose: Measure resistance of high and low range
solenoids through the Transmission Harness.

Key off.

Disconnect negative battery cable. ness 38-way connector Pin 6 and ground.

1. Measure resistance between the Transmission Har-

Disconnect the TECU 38-way connectar.

e R o

Measure resistance between Pin 28 and Pin 6 and
between Pin 34 and Pin 6 on the Transmission Har-
ness 38-way connector.

Note: Observe polarity on Volt\Ohm Meter. J_l
* |f resistance is 9 to 16 ohms, go to Step B.
* |f resistance is outside of range, go to Step C.

* |fresistance is OL, (if fault code is Active)
replace the;

- Medium-Duty Transmission Electronic Con-
frol Unit (TECU)
frol Unit (TECU)

Go to Step V.

* |f resistance is less than 10K ohm, go to Step
C.
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Purpose: Measure resistance of high and low range
solenoids at the Range Solenoid Valve.

1. Disconnect the Transmission Harness from Range
Solenoid Valve.

2. Measure resistance between Pin A and Pin C and
between Pin B and Pin C on the Range Solenoid
Valve pins:

* |f resistance is 9 to 16 ohms, go to Step D.

* |f resistance is outside of range, replace the
Range Valve. Go to Step V.

2013.08.16

Fault Isolation Procedures | Fault Code 43 - Range Solenoid Valve

Purpose: Test the Range Solenoid common line for
shorts fo ground at the Range Solenaid Valve.

1. Measure resistance between Range Solenoid Valve
Pin C and ground.

K N

* |f resistance is OL, replace the:
- Medium-Duty T ission H
- Heavy-Duty Transmission Harness
Go to Step V.

o |f resistance is less than 10K ohm, replace the

Range Valve. Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 43 appears go to Step A. to find
error in testing.

* |f code other than 43 appears, See “Fault Code
Isolation Procedure Index" on page 13.
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TRTS0930

Fault Code 44 - Inertia Brake Solenoid Coil

J1587: MID 130 SID 54 FMI 3, 4,5
J1939: SA 3 SPN 787 FMI 3, 4,5

Overview

This fault code indicates an electrical failure of the solenoid
that controls the Inertia Brake.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
this circuit. A failure mode of a short to battery, short to
ground or open circuit is detected.

Fallback

No Fallback Mode; however, if the Inertia Brake system
failed, it may be difficult to engage a gear from a stop if the
Inertia Brake was providing assistance (due to a dragging
clutch). Also, hill shifting performance may be reduced.

Possible Causes

This fault code can be caused by any of the fallowing:
* |Inertia Brake Solenoid
= Transmission Harness
« TECU

180
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Component Identification

Transmission

controller Transmission
B harness
] ] 5 =
— O
'y [LH H § .
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e

Inertia brake
solenoid coil
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Fault Code 44 - Inertia Brake Solenoid Coil

Purpose: Measure resistance of the Inertia Brake Purpose: Test the high side solenoid coil for shorts

Solenoid coil through the Transmission Harness. to ground through the Transmission Harness.

1. Key off. 1. Measure resistance between the Transmission Har-

Disconnect negative battery cable. ness 38-way connector Pin 33 and ground.

3. Disconnect the Transmission Harness 38-way con- =
nector. ‘
4. Measure resistance between the Transmission Har- : e
ness 38-way connector Pin 33 and Pin 5. [ T B
- |
Transmission Hamess 38-may Connscsoe

» |f resistance is OL, (if fault code is Active)
replace the:
- Medium-Duty Transmission Electronic Con-

- J trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)

1
%-l'd—

e

Lo

Tramamissinn Hamess 38-way Cenneclm

* |f resistance is 2 to 6 ohms, go to Step B.

H resist e outiics df {0 Step C. Go to Step V.
. resistance Is outside of range, go to z
* |f resistance is less than 10K ohm, go to Step
C.

2013.08.16
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Purpose: Measure resistance of the Inertia Brake Purpose: Test the solenoid coil for shorts to
Solenoid coil at the Inertia Brake. ground at the Inertia Brake.

1. Disconnect the Transmission Harness from Inertia 1. Measure resistance between Inertia Brake coil Pin
Brake coil. Aand ground.

2. Measure resistance between Inertia Brake coil Pin

A and Pin B. :“L

/_‘u“,l f'lm_'s.' : | Tr =l

o |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

e |f resistance is 2 to 6 ohms, go to Step D.

* |f resistance is outside of range, replace the: Goto Step V.
- Medium-Duty Inertia Brake * |f resistance is less than 10K ohm, replace the:
- Heavy-Duty Inertia Brake - Medium-Duty Inertia Brake
Go to Step V. - Heavy-Duty Inertia Brake
Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive the vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no fault codes, Test complete.

e |f Fault Code 44 appears go to Step A. to find
error in testing.

* |f code other than 44 appears, See “Fault Code
Isolation Procedure Index" on page 13.
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Fault Code 45 - High Capacity (HCIB) or Low Capacity (LCIB) Inertia Brake
Failure

J1587: MID 130 SID 54 FMI1 7
J1939: SA 3 SPN 787 FMI 7

Overview

The fault code indicates that the Low Capacity Inertia Brake
(LCIB) or High Capacity Inertia Brake (HCIB) is not per-
forming as expected. A transmission will have either an
LCIB or HGIB, it will not have both. The LCIB is used only
on heavy-duty products with an Electronic Clutch Actuator
(ECA).

Detection
The HCIB fault sets if the Inertia Brake is unable to synchro-
nize the transmission during an upshift.

The LCIB fault sets if the LCIB is applied and the transmis-
sion input shaft deceleration is less than 1000 RPM/sec for
15 cumulative times in 1 power cycle with greater than 32

amps applied to the ECA with a non-neutral mode selected.

Fallback

No Fallback Mode; however, if the Inertia Brake system has
failed, it may be difficult to engage a gear from a neutral and
shifting performance may be reduced.

Possible Causes

This fault code can be caused by any of the fallowing:
« LCIB material worn
= Failed LCIB
= Failed HCIB

2013.08.16
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Component Identification

Low Capacity Inertia Brake

g

Engine
ECM

Engine control system

| High Capacity Inertia brake

2013.08.16 i# 2013 Eaton. All rights reserved
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Fault Code 45 - High Capacity (HCIB) or Low Capacity (LCIB) Inertia Brake

Failure

Purpose: Check for active or Inactive fault codes.

Key on.

Connect ServiceRanger.

o - e

Retrieve fault codes and FMIs with ServiceRanger
using the 9-way diagnostic connector.

= |f Fault Code 27, 44, 64, or 65 are Active or
Inactive, see the “Fault Code Isolation Proce-
dure Index” on page 13

« |f Fault Code 45 is Active or Inactive, go to
Step B.

Purpose: Verify transmission modgl.

1. Verify transmission model.

* |f the transmission is an UltraShift model
(DM3, LST, LEP. or AW3), Replace the:
- Medium-Duty Inertia Brake
- Heavy-Duty Inertia Brake

Go to Step V.

= |f the transmission is an UltraShift PLUS
model (LAS, LSE, MXP, MHP, VAS, VCS, VHP,
VMS, VXP, PV}, go to Step C.

188 © 2013 Eaton. All rights resarved

Purpose: Perform LCIB Deceleration Test in
ServiceRanger

Key on.

Connect ServiceRanger.

Select “Advance Product Functions”.
Select "ECA Clutch Service Utility".
Click tab for "LCIB Deceleration Test".

Run test by clicking “Request LCIB Deceleration
Test".

S R I

* |f test passes, go to Step D.
* |f test fails, replace the . Go to Step V.

Purpose: Visually Inspect LCIB for wear.

1. Key off.

2. Open clutch housing hand-hole cover and inspect
LCIB for worn material. Refer to “LCIB Inspection
Procedure” in CLSM0200.

Note: Reference CLSMO200 for full LCIB inspection proce-
dures.

Note: A clutch that is hanging or binding can cause the
LCIB to fail prematurely.

* |f wear is not within specification, replace the .
Go to Step V.

o |f test fails, replace the . Go to Step V.

2013.08.16
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Purpose: Test vehicle operation. Purpose: Verify repair.
1. Key off. 1. Key off.
2. \Verify LCIB is installed and reinstall hand-hole 2. Reconnect all connectors and verify that all compo-
COVer. nents are properly installed.
Key an. 3. Keyon.
4. Test operation of inertia brake by shuttling the 4. Clear codes, See "Fault Code Retrieval/Clearing” on
transmission between the drive and neutral posi- page 10.
Hons mulprolines. 5. Drive vehicle and verify proper transmission opera-
o |f the transmission grinds or has difficulty tion. Attempt to reset the code.
engaging a.gear, replace the . Go fo.Step V.. 6. Check for fault codes, See “Fault Code
e |f the transmission operates properly, go to Retrieval/Clearing” on page 10.
Step V. * |f no fault codes, test complete.

» |f Fault Code 45 appears go to Step A. to find
error in testing.

* |f code other than 45 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 46 - Splitter Direct and Indirect Solenoid Valve

J1587: MID 130 SID 37,38 FMI3,4,5
J1939: SA 3 SPN 770, 771 FMI 3, 4,5

Overview
This fault code indicates an electrical failure of the sole-
noids that control the Splitter Solenoid Valve.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode” on page 16.

Detection

Starting at key-on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
this circuit. Depending on the reading, a failure mode of

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

Fallback
This fault causes a current splitter fallback and the trans-
mission stays in either low split or high split.

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

= Splitter Solenoid Valve
« Transmission Harness
« TECU

180
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Component Identification

ki ar
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’ IEI
I - oo e o
Mrelz=00882 = :
/ “ Splitter valve
Transmission contralier Transmission harness
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- e A / | |
- }
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L

Alternate View - Combination
Cylinder Models
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Fault Code 46 - Splitter Direct Solenoid Valve

Purpose: Measure resistance of the high and low
splitter solenoids through the Transmission Har-
ness

Purpose: Test the Splitter Solenoid Valve common
line for shorts to ground through the Transmission
Harness.

1. Key off. 1. Measure resistance between the Transmission Har-
Disconnect negative battery cable. ness 38-way connector Pin 4 and ground.

3. Disconnect the Transmission Harness 38-way con-
nector.

4. Measure resistance between the Transmission Har-
ness 38-way connector pins:

32 and 4
«26and 4

LO
R |
[
U
4

» |f resistance is OL, (if fault code is Active)
replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duly Transmission Electronic Con-
trol Unit (TECU)

] . FEEE 1) W Go to Step V.

m * |f resistance is less than 10K ohm, go to Step.
EJ

Lo
iEEn
il

e |f resistance is 9 to 16 ohms, go to Step B.
* |f resistance is outside of range, go to Step C..
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Purpose: Measure resistance of the high and low Purpose: Test the Splitter Salenoid Valve common
splitter solenoids at the Splitter Solenoid Valve. line for shorts to ground.

1. Disconnect the Transmission Harness from Splitter 1. Measure resistance between Splitter Solenoid Valve
Solenoid Valve. Pin C and ground.

2. Measure resistance between Splitter Solenoid Valve g T3l
pins: G o)
- Aand C | ‘
-BandC

;T T |
GROUND
| |

f'_n_ [ Toemaz | | i
=8 26
1, fyel e |fresistance is OL, replace the:
| —1 — e R i

- Heavy-Duty Transmission Harness
 |f resistance is 9 to 16 ohms, go to Step D. Go to Step V.
o |f resistance is outside of range, replace the * |f rgsistance is less than 10K ohm, replace the
Splitter Valve. Go to Step V. Splitter Valve and go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

5. Drive the vehicle and attempt to reset the code.

6. Check for codes. See “Fault Code Retrieval/Clear-
ing” on page 10.

* |f no codes, test complete.

e |f Fault Code 46 appears go to Step A. to find
error in testing.

* |f code other than 46 appears, See “Fault Code
Isolation Procedure Index" on page 13.
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Fault Code 51 - Rail Position Sensor

J1587: MID 130 SID 60 FMI 2, 3, 4,10
J1939: SA 3 SPN 60 FMI 2, 3, 4,10

Overview
This fault code indicates an electrical failure of the Rail
Select Sensor or mechanical failure on the Electric Shifter.

The transmission controller supplies sensor power to the
Electric Shifter position sensors and uses the reported sen-
sor position to determine gear finger location. There are 4
fault conditions defined by the reported FMI via Ser-
viceRanger software.

This fault will not be set if a System Battery Voltage Low
fault (Fault Code 33) is active.

Detection

Starting at key-on and throughout operation, the transmis-
sion controller constantly monitors the position of the sen-
sor. If a failure condition is detected, the fault code is set.

Conditions to Set Fault Code Active

*  FMI 2 - The transmission controller detects the rail
sensor voltage is outside the 10-90% range for 1
second or longer.

= FMI 3 - The transmission controller detects the rail
sensor supply voltage is 5% above the expected
supply voltage for 1 second or longer.

= FMI 4 - The transmission controller detects the rail
sensor supply voltage is 5% below the expected
supply voltage for 1 second or longer.

« FMI 10 - The transmission controller detects the
rail sensor signal moving more than +/- 0.093"
(2%) when the rail motor is turned off in gear.

Fallback
Fallback mode During Power-Up

= The transmission will power-up and may not be
able to confirm neutral, no start gears can be
selected.

+ Unit may not crank. An equal sign will appear in the
display.

Fallback Mode During Operation

» The transmission remains in its current gear. An F
may appear in the gear display.

= The service light will blink.

= Until the fault is cleared, driver may have to shut off
gngine in gear.

« Wil not upshift, downshift nor shift into neutral.

Conditions to Set Fault Code Inactive

=  FMI 2 - The fault becomes Inactive when the trans-
mission controller detects the rail sensor output
voltage is within 10% - 90% for 1 second or longer.

+  FMI 3, 4 - The fault becomes Inactive when the
transmission controller detects the rail sensor sup-
ply is within +/- 5% of the expected voltage.

« FMI 10 - The rail position is within + /- 0.093" (2%)
of when the shift state went idle.

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

FMI 2, 4,10:

= Transmission Harness - Gonnections and wires
between the transmission controller and the rail
sensor may be loose or damaged, terminals and
wires may be bent, burnt or wires may be
grounded, open or shorted.

= Electric Shifter - The rail sensor may have been
damaged or malfunctioned.

FMI 3:

* Transmission Controller - The transmission con-
troller may have been damaged or malfunctioned.

© 2013 Eaton. All rights resarved
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Component Identification
Transmission Controller

<— Front of Transmission @

OEM

Ml |
i

T m

e Gear select
— 1:’ :@ SANSOr
12
I

Gen 3 Transmission

Harmess Assy —————3

K-3681

XY Shifter
Assy K-3784

Black
Connactor

For Transmissicn

Diagnastics Dutput shaft speed
{Located at the lgft rear sensor K-3231
carner of the fransmissian) _

: Main shaft
| L . ; spaed sensor K-3231
- [OOh | 5
| @@ ! %L — Range
i : R P valve K-3682
! i ey
i | @]
i | % 2 —— Splitter valve
! | | B o {13 & 18 speed
; | r— only) K-3682
: A ' i "
E A-way i

B - Servica Bat, + = H

G- Service Bal. -

A - Service lgnition + e

Inertia brake {Gptional)
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Fault Code 51 - Rail Position Sensor

Purpose: Measure resistance of the Rail Position

Sensors through the Transmission Harness.

If the fault code is Inactive put unit in PDM mode
and perform the wire wiggle test. Check the overall
harness connections to sensor. If a tone is heard
and/or a fault code appears in the gear display, the
Fault Code Isolation Procedure Index.

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector.

Measure resistance between Pin 18 and Pin 19 and
between Pin 18 and Pin 20 on the Transmission
Harness 38-way connector.

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

Measure resistance of the Rail Position Sensors
through the Transmission Harness.

« |f resistance between Pin 18 and Pin 19 is 100
to 200 ohms and between Pin 18 and Pin 20
resistance is 5K to 7K ohm, go to Step B.

* |f any of the above conditions are not met, go
to Step C.

© 2013 Eaton. All rights resarved

Purpose: Test the Rail Position Sensor Plus line for
shorts to ground through the Transmission Har-
ess.

Measure resistance between Transmission Harness
38-way connector Pin 18 to ground.

* |fresistance is OL, Reconnect 38-way connec-
tar, (if fault code is Active) replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

* |fFMI 2, 3, 4, or 10 is present with an Inactive
code, replace the Electric Shifter and the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

* |f resistance is less than 10K ohm, go to Step
C.
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Purpose: Measure resistance of the Rail Position
Sensor.

1. Disconnect Transmission Harness from Rail Select
Sensor.

2. Measure resistance between Pin A and Pin C and
between Pin A and Pin B on the Rail Select Sensor.

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

DHMS
THME

» |[f resistance between Pin A and Pin C is 5K to
7K and between Pin A and Pin B is 100 to 200
ohms, go to Step D.

* |f any of the above conditions are not met,
replace the Electric Shifter. Go to Step V.

2013.08.16
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Purpose: Test the Rail Pasition Sensor Plus line for
shorts fo ground.

1. Measure resistance between Rail Select Sensor Pin
Aand ground.

s | |

B S
\:‘:‘\. Ground

* |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

* |f resistance is less than 10K ohm, replace the
Electric Shifter. Go to Step V.

i 2013 Eaton. All rights reserved
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Purpose: Verify repair.

Key off.
Reconnect all connectors.

Key on.

e R o

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

o

Drive the vehicle and attempt to reset the code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

e |f no fault codes, test complete.

* |f Fault Code 51 appears go to Step A. to find
error in testing.

* |f code other than 51 appears, See “Fault Code
Isolation Procedure Index” on page 13.
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Fault Code 52 - Gear Position Sensor

J1587: MID 130 SID 59 FMI 2, 3,4,7
J1939: SA 3 SPN 59 FMI2,3,4,7
Overview

This fault code indicates an electrical failure of the Rail
Select Sensor or mechanical failure on the Electric Shifter.

The transmission controller supplies sensor power to the
Electric Shifter position sensors and uses the reported sen-
sor position to determine gear finger location. There are 4
fault conditions defined by the reported FMI via Ser-
viceRanger software.

This fault will not be set if a System Battery Voltage Low
fault (Fault Code 33) is Active.

Detection

Starting at key-on and throughout operation, the transmis-
sion controller constantly monitors the position of the sen-
sor. If a failure condition is detected, the fault code is set.

Conditions to Set Fault Code Active
Conditions to Set the Fault Code Active

= FMI 2 - The transmission controller detects the
gear sensor voltage is outside the 10-90% range
for 1 second or longer.

= FMI 3 - The transmission controller detects the
gear sensor supply voltage is 5% above the
expected supply voltage for 1 second or longer.

= FMI 4 - The transmission controller detects the
gear sensor supply voltage is 5% below the
expected supply voltage for 1 second or longer.

Fallback
Fallback mode During Power-Up

+ The transmission will power-up and may not be
able to confirm neutral, no start gears can be
selected.

= Unit may not crank. An equal sign may appear in
the display.

Fallback Mode During Operation
= The transmission remains in its current gear. An F
may appear in the gear display.
= The service light will blink.

*  Until the fault is cleared, driver may have to shut off
gngine in gear.

= Will not upshift, downshift nor shift to neutral.

Conditions to Set Fault Code Inactive
Conditions to Set the Fault Inactive

= FMI 2 - The fault becomes Inactive when the trans-
mission controller detects the gear sensor output
voltage is within 10% - 90% for 1 second or longer.

= FMI 3, 4 - The fault becomes Inactive when the
transmission controller detects the gear sensor
supply is within +/- 5% of the expected voltage.

= FMI 7 - Shift finger is beyond maximum engage-
ment.

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

FMI 2, 4:

= Transmission Harness - Connections and wires
between the transmission controller and the rail
sensor may be loose or damaged, terminals and
wires may be bent, burnt or wires may be
grounded, open, or shorted.

« Electric Shifter - The rail sensor may have been
damaged or malfunctioned.

FMI 3:

« Transmission Controller - The transmission con-
troller may have been damaged or malfunctioned.

FMI 7:
= Electric Shifter - Possible broken shift finger.
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Component Identification

Transmission Controller
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Fault Code 52 - Gear Position Sensor

A Purpose: Measure resistance of the Gear Position
Sensor through the Transmission Harness

If the fault code is Inactive, see “Product Diagnostic
(PD) Mode" on page 16. Perform the wire wiggle
test. Check the overall harness connections to sen-
sor. If a tone is heard and/or a fault code appears in
the gear display, see “Fault Code Isolation Proce-
dure Index" on page 13..

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector.

Measure resistance between Transmission Harness
38-way connector pins:

- 10 and 11
-10and 12

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

» |[f resistance between Pin 10 and Pin 11 is 100
to 200 ohms and between Pin 10 and Pin 12 is

5K to 7K ohm, go to Step B.

* |f any of the above conditions are not met, go
to Step C.

© 2013 Eaton. All rights resarved

Purpose: Test the Gear Position Sensor Plus line
for shorts to ground through the Transmission
Harness.

Measure resistance between Transmission Harness
38-way connector Pin 10 to ground.

iy Foometis
T FEE | &
manafdnnoaaf |}
+ 4 o I

* |f resistance is OL, reconnect 38-way connec-
tor, (if fault code is Active.) replace the:
trol Unit (TECU)
trol Unit (TECU)
o |fFMI 2, 3, or 4 is present with an Inactive
code, replace the Electric Shifter and the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness
e [f FMI 7 is present, remove Electric Shifter to
inspect for a broken shift finger. If the shift fin-

ger is broken, replace the Electric Shifter.

o |f resistance is less than 10K ohm, go to Step
C.
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Purpose: Measure resistance of the Gear Position
Sensor.

1. Disconnect Transmission Harness from Gear Select
Sensor.

2. Measure resistance between Gear Select Sensor
pins:
- Aand C
- Aand B

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

| [ |
[aHmE

» [f Pin A and Pin C resistance is 5K to 7K ohm
and if Pin A and Pin B resistance is 100 to 200
ohms, go to Step D.

* |f any of the above conditions are not met,
replace Electric Shifter. Go to Step V.

Fault Isolation Procedures | Fault Code 52 - Gear Position Sensor

Purpose: Test the Gear Position Sensor Plus line
for shorts to ground.

1. Measure resistance between Gear Select Sensor
Pin A and ground.

[oHmE

Ground

* |f resistance is OL, replace the:
- Medium-Duty Transmission Harness

- Heavy-Duty Transmission Harness
Go to Step .

* |f resistance is less than 10K ohm, replace
Electric Shifter. Go to Step V.
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Purpose: Verify repair.

Key off.
Reconnect all connectors.

Key on.

e R o

Clear fault codes, see "Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes, see "Fault Code
Retrieval/Clearing” on page 10.

* |f no fault codes, test complete.

e |f Fault Code 52 appears, go to Step A. to find
error in testing.

* |f code other than 52 appears, See “Fault Code
Isolation Procedure Index" on page 13.
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Fault Code 56 - Input Shaft Speed Sensor

J1587: MID 130 PID 161 FMI 2, 3,4,5,10
J1939: SA 3 SPN 161 FMI 2, 3,4,5,10

Overview

This fault code indicates an electrical prablem in the Input
Shaft Speed Sensor circuit. The signal from the sensor did
not match the current operating conditions.

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

A speed sensor is determined faulty when all the speed sen-
sor readings are compared and one sensor is inconsistent,
or the sensor is shorted to power or ground.

Fallback

This fault causes an in-place fallback. If the Input Shaft
Speed Sensor fails before power-up, the transmission is
unable to engage a gear.

Possible Causes
This fault code can be caused by any of the fallowing:
* Transmission Harness
= |nput Shaft Speed Sensor
« Various Transmission Components
+ Transmission Electronic Control Unit (TECU)
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Component Identification

Input shaft
speed sensor
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Fault Code 56 - Input Shaft Speed Sensor

A Purpose: Monitor engine speed and Input Shaft
speed in ServiceRanger.

Purpose: Measure Input Shaft Speed Sensor resis-
tance and test for short through the Transmission
Harness.

1. Drive vehicle and monitor engine RPM and Input
Shaft RPM with ServiceRanger. 1. Key off.

« |f engine RPM and Input Shaft RPM are the 2. Disconnect negative battery cable.

same, and code is not active during test drive, Disconnect the Transmission Harness 38-way con-
test complete. nector.

* If Input Shaft RPM is erratic or varies from 4. Measure resistance between the Transmission Har-
engine RPM, go to Step B. ness 38-way connector pins:
-7and8
- 7 and ground

Transmauos Haeness-28- way Lo

= |[f resistance between Pin 7 and Pin 8 is 2K to
4.5K ohm and Pin 7 to ground is OL, go to

Step C.
= |f resistance is outside of the range, go to Step
D.
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Purpose: Visually inspect Input Shaft Speed Sen-
sor.

Purpose: Test Input Shaft Speed Sensor for shorts
to ground.

1. Inspect Input Shaft Speed Sensor for contamina-
tion or damage.

* |f no problem found, (if fault code is Active)
replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)

Go to Step V.

= |f problem found or you were sent here from
Step D or E, replace Input Shaft Speed Sensor
and inspect the upper countershaft PTO gear
for damage and go to Step V.

Purpose: Measure Input Shaft Speed Sensor resis-

tance at the Input Shaft Speed Sensor.

1. Disconnect the Transmission Harness from Input
Shaft Speed Sensor.

2. Measure resistance between Input Shaft Speed
Sensor Pin A and Pin B.

ORME |

T3 ,,’-"_\}

(&) [

ITE
| l

* |f resistance is 2K to 4.5K ohm, go to Step E
* |f resistance is outside of range, go to Step C.

2013.08.16 @ 2013 Eaton. All rights resarved

Measure resistance between Input Shaft Speed
Sensor Pin A and ground.

[ Tormaz ||

GROUND

* |f resistance is OL, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

» |f resistance is less than 10K ohm, go to Step
c
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Purpose: Verify repair.

Key off.

Reconnect all connectors and the negative battery
cable.

Verify proper installation of speed sensor.
Key an.

Clear fault codes. See “Fault Code Retrieval/Clear-
ing" on page 10.

Drive the vehicle and attempt to reset the fault
code.

Check for fault codes. See "Fault Code
Retrieval/Clearing” on page 10.

* [f no fault code, test complete.

* |f Fault Code 56 appears, go to Step A. to find
error in testing,

* |f fault code other than 56 appears, See “Fault
Code Isolation Procedure Index” on page 13.

© 2013 Eaton. All rights resarved
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Fault Code 57 - Main Shaft Speed Sensor

J1587: MID 130 PID 160 FMI 2,3, 4,5
J1939: SA 3 SPN 160 FMI 2,3, 4,5

Overview

This fault code indicates an electrical problem in the Main
Shaft Speed Sensor circuit. The signal from the sensor did
not match the current operating conditions

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

A speed sensor is determined faulty when all the speed sen-
sor readings are compared and one sensor is inconsistent,
or the sensor is shorted to power or ground.

Fallback
This fault causes an In-Place fallback mode.

Possible Causes
This fault code can be caused by any of the fallowing:
* Transmission Harness
= Main Shaft Speed Sensor
= Various transmission components
+ Transmission Electronic Control Unit (TECU)

214

© 2013 Eaton. All rights resarved

2013.08.16



TRTS0930 Fault Isolation Procedures | Fault Code 57 - Main Shaft Speed Sensor

Component Identification
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_ Main shaft
Transmission cantroller speed sensor  Transmission harness
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Fault Code 57 - Main Shaft Speed Sensor

Purpose: Measure Main Shaft Speed Sensor resis- c Purpose: Measure Main Shaft Speed Sensor resis-
tance, test for short to ground through the Trans-
mission Harness

lance.

1. Disconnect the Transmission Harness from the

1. Key off. Main Shaft Speed Sensor.

Disconnect negative battery cable. 2. Measure resistance between the Main Shaft Speed
3. Disconnect the Transmission Harness 38-way con- Sensor Pin A and Pin B.

nector

OHME
4. Measure resistance between the Transmission Har- R ‘
ness 38-way connector pins: s
- 15 and 16 T
- 15 and ground -

= |f resistance between Pin 15 and Pin 16 is 2k
to 4.5K ohm and between Pin 15 to ground is » |f resistance is 2K to 4.5K ohm, go to Step D,
0L, go to Step B.

« |f resistance is outside of the range, go to Step
C.

= |f resistance is outside of range, go to Step B.

Purpose: Visually inspect the Main Shaft Speed

Sensor for contamination and damage.

1. Inspect Main Shaft Speed Sensor for contamina-
tion or damage.

* |f no problem found, replace TECU (only if
fault code is Active) and go to Step V.

# |f problem is found or you were sent here from
Step C or D, replace Main Shaft Speed Sensor
and inspect the upper reverse idler gear for
damage and go to Step V.
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Purpose: Test Main Shaft Speed Sensor for shorts
to ground.

Fault Isolation Procedures | Fault Code 57 - Main Shaft Speed Sensor

1. Measure resistance between Main Shaft Speed
Sensor Pin A and ground.

OHHE |

« |f resistance is OL, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
« |f resistance is less than 10K ohm, go to Step
B.

2013.08.16

Purpose: Verify repair.

i 2013 Eaton. All rights reserved

Key off.

Reconnect all connectors and the negative battery
cable.

Verify proper installation of speed sensor.
Key on.

Clear codes. See “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the fault
code.

Check for fault codes. See "Fault Code
Retrieval/Clearing” on page 10.

* [f no fault codes, test complete.

o |f Fault Code 57 appears, find error in testing
go to Step A.

» |f fault code other than 57 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 58 - Output Shaft Speed Sensor

J1587: MID 130 PID 191 FMI 2,3,4,5,6,8
J1939: SA 3 SPN 191 FMI 2,3,4,5,6,8

Overview

This fault code indicates an electrical problem in the Output
Shaft Speed Sensor circuit. The signal from the sensor did
not match the current operating conditions

When troubleshooting an Inactive code See "Product Diag-
nostic (PD) Mode" on page 16.

Detection

A speed sensor is determined faulty when all the speed sen-
sor readings are compared and one sensor is inconsistent,
the sensor is shorted to power or ground, a grounded cir-
cuit is detected, or if an abnormal frequency is detected.

Fallback
This fault causes an In-Place fallback.

Possible Causes

This fault code can be caused by any of the fallowing:
= Transmission Harness
= Qutput Shaft Speed Sensor
+ Various transmission components
+ Transmission Electronic Control Unit (TECU)
= Failed or loose Tone Wheel

218
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Component Identification

[ i I
0l | (o
=R I
[
H i =
% O
= g I L
= \
a n
(8]
<«
EETE =
Transmission Output shaft
controller Transmission harness speed sensor

Note: If troubleshoating an UltraShift PLUS model trans-
mission's Output Shaft Speed Sensor, which is a directional
sensor, go to Step E; otherwise, start at Step A

2013.08.16
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Fault Code 58 - Quiput Shaft Speed Sensor

220

Purpose: Measure Output Shaft Speed Sensor re-
sistance and test for short to ground through
Transmission Harness.

Key off.

Disconnect negative battery cable.

Purpose: Visually inspect Output Shaft Speed sen-

sor for contamination and damage.

Inspect Output Shaft Speed Sensor for contamina-
tion or damage.

= |f no problem found, (if fault code is Active)

Disconnect the Transmission Harness 38-way con- replace the:
ngﬂtgr. = Mﬂﬂﬂmum&iﬂﬂﬂﬂmm
Measure resistance between the Transmission Har- - Heavy-Duty Transmission Electronic Con-
ness 38-way connector pins: tral Unit (TECU)

=2 BNGLCY go to Step V.

- 23 and ground

= |f resistance between Pin 23 and Pin 24 is 2K
to 4.5K ohm and between Pin 23 to ground is

0L, go to Step B.

« |f resistance is outside of the range, go to Step
C.

© 2013 Eaton. All rights resarved

» [f problem is found or you were sent here from
Step C or D, replace the:
- Medium-Duty Output Shaft Speed Sensor
- Heavy-Duty Output Shaft Speed Sensor

Inspect the tone wheel for damage, lonseness
or corrosion. Go to Step V.
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Purpose: Measure Output Shaft Speed Sensor re-
sistance.

Purpose: UltraShift PLUS transmission only: Mea-
sure voltage supply to Output Shaft Speed Sensor.

1. Disconnect the Transmission Harness from the
Output Shaft Speed Sensor.

2. Measure resistance between Output Shaft Speed

Sensor Pin A and Pin B.
@@

| [GHME |

e |f resistance is 2K to 4.5K ohm, go to Step D.
* |f resistance is outside of range, go to Slep B.

Purpose: Test for shorts to ground of the Output
Shaft Speed sensor.

1. Measure resistance between Output Shaft Speed
Sensor Pin A and ground.

OHMS — —

Q| |0

e
GROUND

« |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Goto Step V.

« |f resistance is less than 10K ohm, go to Step.
B.

2013.08.16 @ 2013 Eaton. All rights resarved

Key off.

Disconnect the Transmission Harness from the
Output Shaft Speed Sensor.

With key on, measure voltage from Transmission
Harness connector 1 and 2.

vouts |

» [fvoltage is within 4.9 - 5.1volts, replace the:
- Medium-Duty Output Shaft Speed Sensor
- Heavy-Duty Output Shaft Speed Sensor

Go to Step V.
= |f voltage is out of range, go to Step F.
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F Purpose: Verify continuity of the Output Shaft
Speed Sensor wiring.

1. Key off.
Disconnect negative battery cable.

3. Disconnect the Transmission Harness 38-way con-
nector.

4. Check for connector damage and measure resis-
tance between:

- Transmission Harness 38-way connector Pin 22

and Pin 1.
- Transmission Harness 38-way connector Pin 21
and Pin 2.
s
_':: i 111
IYE

Front View
38-Way Connectot

« |f harness connections are in good condition
and resistance of both circuits measure
between 0 to 0.3 ohms, (if fault code is Active)
replace the:

- Medium-Duty Transmission Electronic Con-
1rol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-
irol Unit (TECU)

and go to Step V.

* |f damaged or failed harness connectors are
found, or if either or both circuits are out of
range, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

go to Step V.
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Purpose: Verify repair.

1. Key off.

Reconnect all connectors and the negative battery
cable.

]

Verify proper installation of speed sensor.
Key an.
Clear fault codes.

oo, R

Drive the vehicle and attempt to reset the fault
code.

7. Check for fault codes.
* |f no fault codes, test complete.

* |f Fault Code 58 appears go to Step A. to find
error in testing.

* |f fault code other than 58 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 61 - Rail Select Motor

J1587: MID 130 SID 39 FMI1, 5, 6,12
J1939: SA 3 SPN 772 FMI1, 5, 6,12

Overview
This fault indicates the Electric Shifter Rail Motor system is
not working properly.

The Transmission Electronic Gontrol Unit (TECU) checks
the rail motor for open or shorted connections. There are
four fault conditions defined by the reported FMI via Ser-
viceRanger software.

Detection

Starting at key-on and throughout operation, the TECU con-
stantly monitors the motor circuit. If a failure mode of short
to battery, short to ground, open circuit, or low current is
detected the fault is set.

Conditions to Set Fault Code Active
Conditions to Set the Fault Code Active

*=  FMI1-The TECU detects a high resistance in the
mator circuit (5 ohms or greater) resulting in slow
or no movement of the XY Shift finger. This fault
will set when the Electric Shifter fails to select the
proper rail.

= FMI 5, 6 - This fault is set when the condition is
detected for at least 0.5 seconds and the TECU
attempts to move the XY shift finger. FMI 5 is open
or shorted to ground, FMI 6 is shorted to power.

= FMI 12 - The TECU detects a fault condition within
the TECU XY control circuit, resulting in slow or no
movement of the XY shift finger. This fault is set
when the Electric Shifter fails to select the proper
rail.

Fallback
Fallback Mode During Power-Up

= The transmission will power-up and may not be
able to confirm neutral, no start gear can be
selected.

= The engine will not crank and a dash will be shown
in the gear display.

Fallback Mode During Operation
» The transmission remains in its current gear. An F
may appear in the gear display.
= The service light will blink.

= Until the fault is cleared, driver may have to shut off
gngine in gear.

Conditions to Set Fault Code Inactive
Conditions to Set the Fault Code Inactive

« FMI 1,12 - The fault becomes Inactive when the
shift is completed.

= FMI 5, 6 - The fault becomes Inactive when the
open or short circuit conditions are not detected for
0.5 seconds.

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

FMI 1, 5t
* The Electric Shifter rail motor may be damaged,

failed or has developed a low resistance to ground.

= Connections and wires between the rail motor and
the TECU may be loose or damaged. terminals and
wires may be bent, or terminals may be burnt.

= TECU may have an internal short to ground or open
circuit and has failed.

FMI 6:
s The wires between the rail motor and the TECU
may be grounded or shorted.

+ TECU may have internal short to power and has
failed.

+ Poor chassis power or ground.

* The wires between the rail motor and the TECU
may be grounded or shorted.

s« TECU internal failure.

© 2013 Eaton. All rights resarved
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Component Identification
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Fault Code 61 - Rail Select Motor

Purpose: Check for active or Inactive fault codes Purpose: Measure the resistance of Electric Shifter
(noting FMI) and perform electrical prefest. Rail motor through the Transmission Harness.

1. Use ServiceRanger to retrieve and record fault code 1. Key off.

61 FMl information. Disconnect the negative battery cable.

% ?Egﬂmlii::r SEILECtinT;E:;g?ng?uﬁgﬁ;lgé'r”Spem 3. Disconnect the Transmission Harness 38-way con-
P PRY ' nector from the TECU.
¢ |5sue tund with TECU: power supply hamess 4. Measure resistance between Pin 35 and Pin 37.

or vehicle batteries, repair or replace items
found during electrical pretest, go to Step \l.

* FElectrical pretest passed, no issues found, go

to Step B.

* Measured resistance is 2 ohms or less, go to
Step C.

* Measured resistance is greater than 2 ohms,
go to Step D.

2013.08.16
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Purpose: Test the Electric Shifter Rail Motor for Purpose: Measure the resistance of Electric Shifter
short to ground through the Transmission Har- Rail motor at the Rail Motor and test for short to
ness. ground.

1. Measure the resistance between Pin 35 and 1. Disconnect the black 2-way rail motor connector
ground. from the transmission harness.

2. Measure the resistance of the Rail Motor at the
2-way connector.
s - PinAto Pin B
} - Pin A to Ground

TN, Hie TEE 35-say Lot

* Measured resistance is 1M ohm or greater, go
to Step E.

* Measured resistance is less than 1M ohm, go
to Step D.

* Measured resistance between Pin A and Pin B
is 2 ohms or less, and Pin A to ground is 1ohm
or greater, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

» Measured resistance is out of range, replace
the Electric Shifter. Go to Step V.
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E Purpose: Use fault code FMI to make a repair deci-
sion.

1. FMI information recorded from Step A.

TECU Serial Nurnber

* FMI 1 or 5 is Active, replace the:
- Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
- Heavy-Duly Transmission Electronic Con-
trol Unit (TECU)

and the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Goto Step V.

e« FMI1 or5is Inactive and the TECU serial num-
ber is between ETC2000000 and ETC2029918,
replace the:

- Medium-Duly Transmission Electronic Con-
trol Unit (TECU)
trol Unit (TECU)

and the:
- Heavy-Duty Transmission Harness
Goto Step V.

= FMI 1 or 5is Inactive and the TECU serial num-
ber is above ETC2029918, replace the Eleetric.
Shifter and the:
- Medium-Duty Transmission Harness
- Heavy-Duly Transmission Harness

Go to Step V.

* FMI 6 or12 is Active or Inactive, replace the:

- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes.
e |f no fault codes, test complete.

o |f Fault Code 61 appears, find errorin testing,
go to Step A.

2013.08.16
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Fault Code 63 - Gear Select Motor

J1587: MID 130 SID 40 FMI1, 5, 6,12
J1939: SA 3 SPN 773 FMI1, 5, 6,12

Overview
This fault indicates the Electric Shifter Gear Motor system is
not working properly.

The Transmission Electronic Gontrol Unit (TECU) checks
the gear motor and controller for open or shorted connec-
tions. There are 4 fault conditions defined by the reported
FMI via ServiceRanger software.

Detection

Starting at key-on and throughout operation, the TECU con-
stantly monitors the motor circuit. If a failure mode of short
to battery, short to ground, open circuit or low current is
detected the fault is set.

Conditions to Set Fault Code Active
Conditions to Set the Fault Code Active

*=  FMI1-The TECU detects a high resistance in the
mator circuit (5 ohms or greater) resulting in slow
or no movement of the XY shift finger. This fault
will set when the Electric Shifter fails to engage or
disengage a gear.

= FMI 5, 6 - This fault is set when the condition is
detected for at least 0.5 seconds and the TECU
attempts to move the XY shift finger. FMI 5 is open
or shorted to ground, FMI 6 is shorted to power.

= FMI 12 - The TECU detects a fault condition within
the TECU XY control circuit, resulting in slow or no
movement of the XY shift finger. This fault is set
when the Electric Shifter fails to engage or disen-
gage a gear.

Fallback
Fallback Mode During Power-Up

= The transmission will power-up and may not be
able to confirm neutral, no start gear can be
selected.

= The engine will not crank and a dash will be shown
in the gear display.

Fallback Mode During Operation

» The transmission remains in its current gear. An F
may appear in the gear display.

= The service light will blink.

= Until the fault is cleared, driver may have to shut off
gngine in gear.

Conditions to Set Fault Code Inactive
Conditions to Set the Fault Inactive

« FMI 1,12 - The fault becomes Inactive when the
shift is completed.

= FMI 5, 6 - The fault becomes Inactive when the
open or short circuit conditions are not detected for
0.5 seconds.

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

FMI 1, 5:

= The Electric Shifter gear motor may be damaged,
failed, or has developed a low resistance to ground.

= (Connections and wires between the gear motor and
the TECU may be loose or damaged. terminals and
wires may be bent or terminals may be burnt.

= TECU may have an internal short to ground or open
circuit and has failed.

FMI 6:
= The wires between the gear motor and TECU may
be shorted to power.

+ TECU may have internal short to power and has
failed.

+ Poor chassis power or ground.

* The wires between the gear motor and TECU may
be shorted to ground.

s« TECU internal failure.
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Component Identification
Transmission Controller
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Fault Code 63 - Gear Select Motor

Purpose: Check for active or Inactive fault codes Purpose: Measure the resistance of Electric Shifter

(noting FMI) and perform electrical prefest. Gear Motor through the Transmission Harness.

1. Use ServiceRanger to retrieve and record Fault 1. Key off.
Code 63 FMI information.

2. Perform electrical pretest, see “Electrical Pretest”
on page 18. Inspect TECU power supply harness
and fuse holder.

Disconnect the negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector from the TEGU.
o Ifissue found with TEGU power supply har- 4. Measure resistance between Pin 36 and Pin 38.
ness or vehicle batteries, repair or replace
items found during electrical pretest. go to

Step V.
* FElectrical pretest passed, no issues found, go - B EOR i
to Step B. { ” *ﬂ
| 4 - 0 -
* Measured resistance is 2 ohms or less, go to
Step C.
* Measured resistance is greater than 2 ohms,
go to Step D.
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Purpose: Test the Electric Shifter for a short to
ground through the Transmission Harness.

1. Measure the resistance between Pin 36 and
ground.

Trarsmizzion Farress 2wy Comesio

* |f measured resistance is 1M ohm or greater,
go to Step E.

« |f measured resistance is less than 1M ohm,
go to Step D.

2013.08.23

Purpose: Measure the resistance of the Electric
Shifter Gear Motor, and test for short to ground.

1. Disconnect the blue 2-way gear motor conngctor
from the transmission harness.

2. Measure the resistance of the gear motor at the
2-Wway connector.

THuS

* |f measured resistance between Pin A and Pin
B is 2 ohms or less, and between Pin A and
ground is 1M ohm or greater, replace the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

* |f measured resistance is out of range, replace
the Electric Shifter. Go to Step V.

4

=
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* |fFMI 6 or 12 is active or Inactive, replace the:
E Purpase: Use the fault code FMI to make a repair - Medium-Duty Transmission Electronic Con-

decision. trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

1. FMI information recorded from Step A.

go to Step V.
©)
)
&

TECU Serial Number

« |f FMI 1 or 5 is Active, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

and the;

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness
« |f FMI 1 or 5 is Inactive and the TECU serial
number is between ETC2000000 and
ETC2029918, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)
- H -0 nsmission Electroni -

trol Unit (TECU)
and the;

- Medium-Duty Transmission Harness
- H -Du nsmission Harnes

Go to Step V.

* |f FMI1 or 5 is Inactive and the TECU serial
number is above ETC2029918, replace the
Electric Shifter and the:

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

e |f no fault codes, test complete.

* |f Fault Code 63 appears go to Step A. to find
error in testing.

o |f fault code other than 63 appears, See “Fault
Code Isolation Procedure Index” on page 13.

2013.08.23 235
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TRTS0930

Fault Code 64 - ECA Fault

J1587: MID 130 PID 34 FMI 2, 7, 12
J1939: SA 3 SPN 788 FMI 2,7, 12
Overview

The UltraShift PLUS transmission receives torque input
through the clutch. The amount of torque being transferred
through the clutch is controlled by the Electronic Clutch
Actuator (ECA), which moves the clutch yoke, thereby
opening and closing the clutch. The ECA power and ground
is an OEM-supplied 3-way connector that is directly con-
nected to the vehicle batteries. The ECA is connected to the
Transmission Electronic Control Unit (TECU) by an 8-way
connector that is part of the Transmission Harness. The
ECA communicates with the TECU aver the High Integrity
Link (HIL) to actuate the clutch yoke, communicate fault
codes, or communicate other system information.

Detection

The TECU monitors the ECA for excessive motor current,
excessive motor temperature, incorrect motor position,
improper battery or ignition voltage to the ECA, or various
internal ECA malfunctions.

Conditions to Set Fault Code Active
FMI 2 - Data Erratic: ECA detects a loss of battery and/or
ground for 1 second or longer.

FMI 7 - Mechanical System Not Responding: ECA detects
excessive motor current or incorrect clutch position during
a clutch position change for 1 second or longer.

FMI 12 - Bad Intelligent Device: ECA detects an internal
failure for 1 second or longer.

Fallback
All FMIs:

= “F"flashes in the gear display.
= Service light flashes (if equipped)
= Transmission will not engage a gear from neutral.

« ECA may maintain the current clutch position using
the clutch holding device.

= ECA may move the clutch to the closed position
(clutch engaged against the engine flywheel).

= Transmission may continue to shift until the vehicle
comes to a stop.

» Engine cranks and starts.

Conditions to Set Fault Code Inactive
FMI 2: Proper ECA Battery and Ground supply are detected
for 2 seconds.

FMI 7: Normal ECA motor current is detected and ECA posi-
tion is correct for 2 seconds.

FMI 12: No internal ECA failures are detected for 2 seconds.

Possible Causes
FMI 2, 12:
= Vehicle Harness

- Wires are shorted to ground, shorted to power
or open.

- Terminals are bent, spread, corroded or loose.
= ECA
- Internal failure occurred.
- Terminals are bent, spread, corroded or loose.
FMI 7:

« \ehicle Harness

- Wires are shorted to ground, shorted to power
or open.

- Terminals are bent, spread, corroded or loose.
= Clutch
- Release Bearing failure occurred.

- Lack of lubricant in Release Bearing or
Cross-Shaft Assembly.

- Internal failure occurred.
= ECA
- Internal failure occurred.
- Terminals are bent, spread, corroded or loose

© 2013 Eaton. All rights resarved
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Component ldentification

ECA

2013.08.23 2013 Eaton. Al rights reserved 237
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Fault Code 64 - ECA Fault
A Purpose: Check for Active or Inactive fault codes. B Purpose: Verify condition of ECA power and
ground supply.
1. Key on; engine off. 1. Key off.
Connect ServiceRanger. A Important: Allow TECU to perform a complete

3. Retrieve Snapshot and VPA data by creating a Ser-
vice Activity Report within ServiceRanger

4. Update transmission software to latest available
level.

A Caution: To avoid damaging the TECU, use an
Eaton-approved communications adapter and
ensure all satellite systems are disabled before
updating software.

5. Retrieve and record the transmission fault codes,
FMls, occurrences and timestamps.

= |f fault code 15, 16 or 19 is Active, trouble-
shoot first per “Fault Code Isolation Procedure
Index” on page 13.

« |f Fault Code 64 is Active, go to Step C.
« |f Fault Code 64 is Inactive, go to Step B.

238 © 2013 Eaton. All rights resarved

power-down sequence before proceeding.

Inspect the 8-Way ECA Transmission Harness Con-
nector and Transmission Harness from ECA to
TECU and 3-Way ECA Power Supply Harness Con-
nector to Vehicle Batteries for signs of damage to
the wiring, corrosion, loose terminals and bent or
spread pins.

Important: Important; ECA power and ground sup-
ply (batteries to 3-way connector) is OEM propri-
etary. Refer to OEM wiring diagrams, harness
routing, connector views and pin locations to
ensure complete inspection of the ECA power sup-

ply.

Confirm the 3-Way ECA Power Supply Harness
Connector has a seal plug in Cavity A.

o |f any issues are found with the ECA Power
Supply Harness, refer to OEM guidelines for
repair or replacement of the ECA Power Supply
Harness. Go to Step V.

o |f any issues are found with the Transmission
Harness, replace Transmission Harness. Go to

Step V.
* |fno issues are found, replace the Electronic

Clutch Actuator (ECA). Go to Step V..

2013.08.23
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Purpose: Verify condition of power and ground
supply to TECU and ECA.

1. Key off. 1.
2. Perform the Electrical Pretest and record all read- 2.
ings.

3. Load test batteries and record readings in the table
below.

4.
* | EPT fails, repair per EPT instructions and 5
retest vehicle operation. )
o |f EPT passes, replace the Electronic Clutch 6
Actuator (ECA). Go to Step V. i
Battery | Voltage Drop | Load Test Status
(Pass/Fail)
1
2
3
| 4
5
2013.08.23
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Purpose: \Verify repair.

Key off.

Reconnect all connectors and verify that all compo-
nents are properly installed.

Key an, engine off
Clear fault codes using ServiceRanger.

Drive vehicle and attempt to reset the code or
duplicate the previous complaint.

Check for fault codes using ServiceRanger:

* |f no codes set and the vehicle operates prop-
erly, test complete.

e |f Fault Code 64 sets Active during the test
drive, go to Step A.

o |f afault code other than 64 sets, troubleshoot
per the “Fault Code Isolation Procedure Index”
on page 13.
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Fault Code 65 - ECA Speed Sensor Fault

J1587 MID 130 PID 190 FMI 2,5
J1939 SA 3 SPN 5052 FMI 2, 5
Overview

Fault Code 65 indicates either a loss of the signal or an elec-
trical issue with the ECA Speed Sensor.

The UltraShift PLUS transmission is equipped with an Elec-
tric Glutch Actuator (ECA) Speed Sensor that provides a
secondary engine speed signal to the Transmission Elec-
tronic Control Unit (TECU). The ECA broadcasts the ECA
Speed Sensor signal to the TECU through the High Integrity
Link (HIL) contained within the Transmission Harness.

The TECU uses the ECA Speed Sensor signal to determine
engine speed when the engine speed signal is not available
over the J1939 data link. In most cases, the ECA Speed
Sensor is installed in the clutch housing; however, some
early models have a thread-in ECA Speed Sensor installed
in the flywheel housing.

Detection

The TECU monitors the ECA Speed Sensor signal and com-
pares the sensor reading with the engine speed signal
received over the J1939 data link to determine sensor valid-
ity. The TECU also monitors the ECA Speed Sensor electri-
cal circuit for any shorts to ground or open circuits.

Conditions to Set Fault Code Active

FMI 2 - Data Erratic: TECU detects engine speed over
J1939 at idle, but does not detect ECA engine speed or
transmission input shaft speed for 1 second or longer.

FMI 5 - Current Below Normal or Open Circuit: ECA
detected an open ECA Speed Sensor signal circuit at key on
for 1 second or longer.

Fallback
All FMIs

+ “F"flashes in the gear display.

= Service light flashes (if equipped).

* Mo fallback is associated with this fault. The TECU
uses the vehicle engine speed signal, broadcast
over J1939, to operate the transmission.

Conditions to Set Fault Code Inactive
FMI 2: TECU detects engine speed over J1939 at idle and
also detects ECA engine speed for 2 seconds or longer,

FMI 5: ECA does not detect an open ECA Speed Sensor sig-
nal circuit for 2 seconds or longer.

Possible Causes
FMI 2
= ECA Speed Sensor
- Debris buildup on sensor.
- Mis-adjusted thread-in sensar.
* Engine

- Debris, worn, broken or missing flywheel ring
gear teeth (thread-in sensor).

= (Clutch

- Broken or missing or clutch cover lugs (push-in
sensor).

= ECA
- Internal failure occurred.
FMI 5

= ECA Speed Sensor
- |Internal failure occurred.
« Transmission Harness

- Wires are shorted to ground, shorted to power
or open.

- Terminals are bent, spread, corroded or loose.
= ECA
- Internal failure occurred,

© 2013 Eaton. All rights resarved
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Fault Isolation Procedures | Fault Code 65 - ECA Speed Sensor Fault

Component Identification

ECA 3-Way Cnnnactor

ECA Speed Sensor
(Connect View)

Speed Sensor

ECA
Eng Speed Sensor (-)

j Eng Speed Sensor (+)

ECA 8-Way Connector

|

R
d

0
C
0
E

5
g

L]

2013.08.23
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Fault Code 65 - ECA Speed Sensor Fault

A Purpose: Check for Active or Inactive fault codes.

Purpose: Use Product Diagnostic (PD) Mode to lo-
cate intermittent failures.

1. Key on, engine off.
Connect ServiceRanger.

3. Retrieve Snapshot and VPA data by creating a Ser-
vice Activity Report within ServiceRanger

4. Update transmission software to latest available
level.

A Caution: To avoid damaging the TECU, use an
Eaton-approved communications adapter and
ensure all satellite systems are disabled before
updating software.

5. Key off. Allow transmission to completely power
down.

6. Key on. Engine running at idle.

7. Retrieve and record transmission fault codes and
FMlIs, and their occurrences and timestamps.

* |f Fault Code 56 FMI 2 is Active, troubleshoot
first per the “Fault Code Isolation Procedure
Index” on page 13

« |f Fault Code 65 FMI 2 is Active, go to Step C.
« |f Fault Code 65 FMI 5 is Active, go to Step D.

« |f Fault Code 65 FMI 2 or 5 is Inactive, go to
Step B.

242
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Set parking brake and chock wheels.

Place transmission in PD Mode. To use PD Mode,
see “Product Diagnostic (PD) Mode" on page 16.

Note: Transmission cannot enter PD Mode when
there are Active fault codes

Wiggle wiring and connections. Be sure to include
Transmission Harness from the ECA Speed Sensor
to the ECA as well as the 8-Way ECA Transmission
Harness Gonnector.

Exit PD Mode.

* |f any fault becomes Active while wiggling the
Transmission Harness, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

* |f any fault becomes Active while wiggling the
ECA Speed Sensor Wiring, replace the Eleg-

tronic Cluich Actuator (ECA). Go to Step V.
* |f nofault codes become Active, go to Siep D,

2013.08.23
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o I

6.

Purpose: Compare J1939 Engine Speed RPM,

Transmission Clutch Input Speed RPM and Input
Shaft Speed RPM.

Key an. Engine running at idle.
Connect to ServiceRanger.

Select the “Vehicle Data Monitor” tab.
Select “J1939 Clutch Actuator.”

Record reading from "Transmission Clutch Input
Speed RPM" in table below.

Record reading from “"Engine Speed RPM" in table
below.

A Important: Do not depress the service brake when

7.

recording RPM readings.
Compare speed readings to table.

* |f Transmission Clutch Input Speed RPM is out
of range, go to Step D.

* |f Engine Speed RPM is out of range, refer to
OEM guidelines for repair or replacement of
OEM Engine Speed Sensor signal. Go to Step
V.

Purpose: Verify the proper resistance of the sensor
and harness.

Key off.

Disconnect 8-Way Transmission Harness Gonnec-
tor at the ECA.

Verify 8-way connector is free from any corrosion;
the terminals are not bent, spread or loose; and,
there is no damage to the connector body.

Measure resistance between 8-Way ECA Transmis-
sion Harness Connector Pin F and Pin G at the ECA.
Record reading in table below.

Note: Readranger Pin Out Adapter Jumper Kit (Part
Number RR1009HY)

Compare resistance readings to table below.

* |fresistance readings are outside of range with
FMI 2 or 5, go to Step F.

* |f resistance readings are within range with an
FMI 5, go to Step E.

* |f resistance readings are within range with an
FMI 2, go to Step H.

Speed Sensor

Idle RPM Range

Measurement

| Engine Speed

Engine ldle RPM

Transmission
Clutch Input
Speed

Within 100 RPM of
engine idle RPM

2013.08.23

ECA Speed Resistance Range | Measurement
Sensor Config
| Transmission | 2.0-4.5K ohms
Clutch Housing
Engine Flywheel | 140-180 chms

i 2013 Eaton. All rights reserved
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Purpose: Check for short to ground in ECA Speed

Sensor circuit.

1. Key off.

2. Measure resistance between 8-way Transmission
Harness Connector Pin F at the ECA to Battery

Ground. Record reading.

Note: Roadranger Pin Out Adapter Jumper Kit (Part
Number RR1009HY)

3. Compare reading to table below.

A Important: After ECA replacement, perform clutch
adjustment through ServiceRanger prior to vehicle

operation.

« |f reading is not OL, indicating a short to
ground, go to Step G.

» |f reading is OL, open circuit, replace the Elec-
tronic Clutch Actuator (ECA). Go to Step V.

ECA Speed Pins Resistance | Measurement
Sensor Config Range
Transmission | Fto Battery oL
Clutch Hous- | Ground (-)
ing
| Flywheel F to Battery oL
Ground (-)

TRTS0930

Purpose: Measure ECA Speed Sensor resistance.

1. Key off.

2. Disconnect 2-Way ECA Speed Sensor Harness

Connector.

3. \Verify 2-way connector is free from any corrosion;
the terminals are not bent, spread or loose, and
there is no damage to the connector body.

4. Measure resistance between 2-Way ECA Speed
Sensor Pin 1 and Pin 2. Record reading. in table

below.

Note: Readranger Pin Out Adapter Jumper Kit (Part

Number RR1009HY)

5. Compare resistance reading to table below.

* |f resistance reading is within range, go to

Step G.

* |f resistance reading is outside of range,
replace the Thread-ln ECA Speed Sensor. Go

© 2013 Eaton. All rights resarved

to Step V.

ECA Speed Pins | Resistance | Measurement

Sensor Config Range
| Transmission | 1t02 | 2.0-4.5K

Clutch Hous- ohms

ing

Flywheel 1to2 | 140-180

ohms
2013.08.23



TRTS0930

Purpose: Check for short to ground at the ECA

Speed Sensor.

1. Key off.

2. Measure resistance between 2-Way ECA Speed
Sensor Harness Connector Pin 2 and battery
ground (=). Record reading in table below.

3. Compare resistance reading to table below.

* |f reading is OL, open circuit, replace the:
- Medium-Duty Transmission Harness

- Heavy-Duty Transmission Harness

Go to Step V.

e |f reading is not OL, indicating a short to
ground, replace the Thread-in ECA Speed
Sensor. Go to Step V.

Fault Isolation Procedures | Fault Gode 65 - ECA Speed Sensor Fault

Purpose: Verify type of ECA Speed Sensor.

ECA Speed Pins Resistance | Measurement
Sensor Config Range
Transmission | 2 to Battery oL
Clutch Hous- Ground (-)
ing
Flywheel 2 to Battery oL
Ground (-)
2013.08.23
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Inspect ECA Speed Sensor.

e |f equipped with Clutch Housing (push-in) ECA
Speed Sensor, go to Step |.

» |f equipped with Flywheel Housing (thread-in)
ECA Speed Sensaor, go to Step K.

Purpose: Inspect push-in Clutch Housing ECA

Speed Sensor.

Key off.

Verity ECA Speed Sensor is seated properly in the
Clutch Housing and properly conngcted to the ECA.

Remove ECA Speed Sensor. Visually inspect for
damage, or debris build-up.

* |f no debris build-up or damage is present, go
to Step J.

» [f sensor damage, or debris build up, is found,
inspect for cause and, replace the Thread-In
ECA Speed Sensor. Go to Step V.
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J Purpose: Inspect Clutch Cover lugs. Purpose: Inspect Flywheel Housing (thread-in)
ECA Speed Sensor installation and adjustment.
1. Key off. 1. Key off.
Remaove Clutch Housing Inspection Caver. 2. \Verify ECA Speed Sensor is properly threaded and

— adjusted in the Engine Flywheel Housing, and prop-
3. Inspect Clutch Cover for damaged or missing lugs. erly connected to the ECA.
* |f damage is found or lugs are missing, replace

the HD ECA Clutch. Go to Step V.

e |f the Glutch Gover is not damaged and all lugs
are present, replace Thread-In ECA Speed

Sensor. Go to Step V..

Note: For adjustment procedures, see the Faton
Gen Il Service Manual (TRSMO0930).

3. Remove ECA Speed Sensor. Visually inspect for
damage or debris build up.

= |fsensoris properly adjusted and no damage
or debris build up is found, go to Step L.

* |f sensor is out of adjustment, perform
Thread-In ECA Speed Sensor adjustment spec-
ified in TRSM0930. Go to Step V.

* |f sensor is damaged or debris build-up is
found, inspect for cause of damage or debris

build-up, replace Thread-in ECA Speed Sen-
sor. Go to Step V.

2013.08.23
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L Purpose: Inspect flywheel for damage. Purpose: Verify repair.
1. Key off. 1. Key off.
2. Inspect flywheel ring gear for debris, wear or dam- 2. Reconnect all connectors and verify that all compo-
age. nents are properly installed.
* |f damage is found, refer to OEM guidelines for 3. Key on, engine off,
repair or replacement of engine flywheel. Go to

Step V. 4. Clear fault codes using ServiceRanger.

* |f no damage is found, replace the Thread-In
ECA Speed Sensor. Go to Step V.

5. Drive vehicle and attempt to reset the code or
duplicate the previous complaint.

6. Check for fault codes using ServiceRanger:

* |f no codes set and the vehicle operates prop-
erly, test complete.

* |f Fault Code 65 sets Active during the test
drive, go to Step A.

* |f afault code other than 65 sets, troubleshoot
per the “Fault Code Isolation Procedure Index”
on page 13.
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Fault Code 66 - ECA Batiery Voltage Fault

J1587: MID 130 PID 34 FMI 4
J1939: SA 3 SPN 520271 FMI 4

Overview

The UltraShift PLUS transmission is equipped with an Elec-
tric Clutch Actuator (ECA) that controls the position of the
clutch assembly. The ECA operates on a non-switched bat-
tery power supply. Fault Code 66 sets Active when there is a
loss of battery power to the ECA and it inhibits ECA opera-
tion.

Detection

Starting at key on, the ECA monitors the battery voltage
supply it receives. If the supplied voltage falls below operat-
ing range, the ECA will broadcast the information to the
TECU, setting the fault code Active.

Conditions to Set Fault Code Active
FMI 4 - Short to Ground: ECA battery voltage falls below 8.5
volts for 2 seconds or longer.

Fallback
FMI 4:

= “F"flashes in the gear display

= Service light flashes (if equipped)

= Engine does crank and start

= Transmission does not engage a gear from neutral

+ ECA may maintain the current clutch position using
the clutch holding device

« ECA may move the clutch to the closed position
(clutch engaged against engine flywheel)

Conditions to Set Fault Code Inactive
FMI 4: This fault is set Inactive once the ECA detects the
proper battery voltage for 6 seconds.

Possible Causes
FMI 4:
« (OEM Vehicle Interface Harness

- Connections, terminals or wires between the
vehicle batteries and 3-way ECA connector loose
or damaged

- Terminals bent or spread
- Wires grounded, apen or shorted
+ (EM ECA 50-amp Fuse
- Terminals are corroded, spread, bent or broken
- Improperly seated or connected fuse
« Starting and Charging System
- Vehicle battery failed
- Alternator-Generator failed
= ECA
- Internal failure

248
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Component Identification

ECA 3-Way Connector

ECA

Gmund'i||7| 1B | ECA Ground
|1G ECA Power

Plus | (+)

Battery

249
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Fault Code 66 - ECA Battery Voltage Fault

A Purpose: Check for Active or Inactive fault codes. c Purpose: Verify current TECU software level.

Set parking brakes and chock wheels. 1. Keyon.

Key an. 2. \Verify software level in the TECU and update to the
latest available level.

A Caution: To avoid damaging the TECU, use an
Eaton-approved communications adapter and
ensure all satellite systems are disabled before

Connect ServiceRanger

e R o

Retrieve and record the transmission fault codes
FMIs and their occurrences and timestamps:

e |f Fault Code 66 is Active, go to Step B. updating software.

 |f Fault Code 66 is Inactive, go to Step D. 3. Confirm current fault codes logged in the TECU
Note: If Fault Code 66 is Inactive and there are using ServiceRanger.
other Active faults, troubleshoot all Active * |f Fault Code 66 is Active, go to Step E.
faults first.

# |f Fault Code 66 is Inactive, go to Step D.

Purpose: Investigate conditions of Active fault.

1. Using ServiceRanger, clear fault codes and recheck
Fault Code 66 status.

Note: Low batteries or jump starting conditions can
induce Fault Code 66.

« |f Fault Code 66 stays Active, go to Step E.

* |f Fault Code 66 changed to Inactive, go to
Step C.
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Purpose: Use Product Diagnostic (PD) Mode to lo- Purpose: VVerify power and ground supply to the
cate intermittent failures. TECU and ECA.
1. Key on. Place transmission in PD Mode. See mare 1. Key off.
abaut "Prodyct Diagnostic. (PD) Mode™an. page 16. 2. Perform the "Electrical Pretest” on page 18 and
2. Wiggle wiring and connections of OEM Power Sup- record all readings.
My Hameas babwpen hatteries and EGA 35ugy cori- 3. Load Test batteries and record readings in the table
fectar, below
A :Emtp ortant: To E:jmid dam;girtl_g the LEGtU' uszan » |f Electrical Pretestfails, repair per Electrical
AIRRERRPEOVE COMMINIGRNONE BAtpe-o1 Pretest instructions. Retest vehicle operation.
ensure all satellite systems are disabled before
updating software. * |f no fault found, go to Step F.
3. Exit PD Mode.
« |f any fault becomes Active while wiggling the Battery | Voltage Drop | Load Test Status
OEM Power Supply Harness, refer to OEM (Pass/Fail)
guidelines for repair or replacement of OEM :
Power Supply Harness. Go to Step V. 1
# |f no fault codes become Active, go to Step E. |
2
3
4
5
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Purpose: Confirm fault code status.

o e g By ek

Key off. 1.
Reconnect TECU and ECA connections. 2.
Connect ServiceRanger.

Key on.

Retrieve and record the transmission fault codes 4.
and FMIs, their occurrences and timestamps: b

* |f Fault Code 66 is Inactive, go to Step V.

« |f Fault Code 66 is Active, replace the Elec-
tronic Clutch Actuator (ECA). Go to Step V.

1.

© 2013 Eaton. All rights resarved
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Purpose: Verify repair.

Key off.

Reconnect all connectors and verify that all compo-
nents are properly installed.

Key on.
Clear fault codes using ServiceRanger.

Verify TECU software level is at the latest available
version.

A Important: To avoid damaging the TECU, use an

Eaton-approved communications adapter and
ensure all satellite systems are disabled before
updating software.

Drive vehicle and attempt to reset the code or
duplicate the previous complaint.

Check for fault codes using ServiceRanger:

* |f no codes set and the vehicle operates prop-
erly, test complete.

* |f Fault Code 66 sets Active during the test
drive, go to Step A.

= |fafault code other than 66 sets, see the “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 67 - ECA Ignition Voltage Fault

J1587: MID 130 PID 158 FMI 4
J1939: SA 3 SPN 520274 FMI 4

Overview Possible Causes
The UltraShift PLUS transmission is equipped with an FMI 4:

Electric Clutch Actuator (ECA). The ECA moves the clutch
yoke, opening and closing the clutch thereby determining if
the amount of torque being transferred through the clutch. - Terminals may be bent, spread or corroded
The ECA requires a 12-volt ignition supply from the - Wires may be shorted to ground, shorted to
Transmission Electronic Control Unit (TECU) via the power or open

Transmission Harness to initiate ECA operation when the

* Transmission Harness

key is on. Fault Code 67 indicates a loss of ignition supply * ECA
voltage to the ECA. - Internal failure occurred.
= TECU

Detection

After power up, the ECA monitors the ignition voltage from
the TECU. If the ECA loses ignition voltage, but maintains
battery voltage and High Integrity Link (HIL)
communication, that information is broadcast to the TECU
which sets the fault Active.

- Internal failure occurred.

Conditions to Set Fault Code Active

FMI 4 - Voltage Below Normal or Shorted Low: ECA
ignition voltage circuit is open or shorted to ground for 2
seconds or longer during key-on operation.

Fallback
FMI 4:

= “F"flashes in the gear display
= Service light flashes (if equipped)
* Engine cranks and starts

« Transmission does not engage a start gear from
neutral

« |f failure occurs during operation, transmission
shift quality is not affected. When the vehicle stops
and the TECU ignition supply is lost, the system will
power down.

Conditions to Set Fault Code Inactive
FMI 4: This fault is set Inactive when the ECA ignition
voltage is within range for at least 6 seconds.
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Component Identification

38-Pin Front Harness View
(ECU - Transmission Interface Gonnector)

ECU

ECA 8-Way Connector

ECA Ignition (System) | ECA Ignition

d
=]

ECA
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Fault Code 67 - ECA Ignition Voltage Fault

A Purpose: Check for Active or Inactive fault codes. Purpose: Use Product Diagnostic (PD) Mode to lo-
cate intermittent failures.

1. Key on, engine off. 1. Set parking brakes and chock wheels.
Connect ServiceRanger. 2. Key on, engine off.

3. Retrieve Snapshot and VPA data by creating a 3. Place transmission in Product Diagnostic (PD)
Service Activity Repart within ServiceRanger Mode. See more about PD mode in the PD Mode

4. Update transmission software to latest available sgction o thishook.

level. Note: Transmission cannot enter PD Mode when

A Caution: To avoid damaging the TECU, use an there araAcive falik.0oos
Eaton-approved communications adapter and
ensure all satellite systems are disabled before P
updating software. Fn D

5. Retrieve and record the transmission fault codes,
FMls, occurrences and timestamps.

4. Wiggle wiring and connections. Be sure to include
the Transmission Harness from the 8-Way ECA

# |f Fault Code 67 is Inactive, go to Step B. Connector to the TECU.

* |f Fault Code 67 is Active, go to Step C.

o |f any fault became Active while wiggling the
Transmission Harness, replace
- Medium-Duty Transmission Harness
- Heavy-Duly Transmission Harness
Go to Step V.
« |f no fault codes became Active, go to Step D.
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]

A

Pins Voltage Range | Measurement
| Hto Ground | Within 0.6 V of
Battery Voltage
2013.08.23

Purpose: Verify ignition voltage signal at the ECA
from the TECU.

Fault Isolation Pracedures | Fault Code 67 - ECA Ignition Voltage Fault

Key off.

Disconnect 8-Way ECA Transmission Harness
Connector.

Verify that the 8-way connector is free from any
corrosion, the terminals are not bent, spread, or
loose terminals, and there is no damage to the
connector body.

Key on, engine off.

Measure voltage between 8-Way Transmission
Harness Connector Pin H and Ground. Record
reading in table.

Note: Use pin test kit J43318 (or suitable pin test
kit) to measure resistance.

Compare voltage reading to table below:

Important: This ECA replacement, perform clutch
adjustment through ServiceRanger prior to vehicle
operation.

« |fthe connector is damaged, replace Transmis-
sion Harness. go to Step V.

« |f the voltage is within range replace the Elec-
tronic Clutch Actuator (ECA). Go to Step V.

* |f voltage is outside of range, go to Step D.

Purpose: VVerify continuity of lgnition Voltage Sig-
nal circuit between the ECA and TECU.

i 2013 Eaton. All rights reserved

Key off

Disconnect 38-Way TECU Transmission Harness
Connector.

Verify that the 38-way connector is free from any
corrosion, bent, spread, or loose terminals or any
damage to the connector body.

Measure resistance between 38-Way Transmission
Harness Connector Pin 13 and 8-Way Transmission
Harness Connector Pin H at the ECA. Record
reading in table below.

Compare reading to table below.
* |f resistance is within range, go to Step E.

* |f resistance is outside of range, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Harness. Go to Step V.

Pins Resistance Range | Measurement

13toH 0.0-0.5 ohms
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258

Purpose: Check for short ta ground on ECA fgni-
tion Voltage Signal cireuit.

TRTS0930

Key off.

Measure resistance between 38-Way Transmission
Harness Connector Pin 13 and Ground. Record
reading in table.

3. Compare resistance reading to table below.

* |f reading is less than OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

e |f resistance is OL (open circuit), replace
TECU. go to Step V.

Pins Resistance Range

13 to Ground oL

© 2013 Eaton. All rights resarved

Purpose: Verify repair.

Key off.

Reconnect all connectors and verify that all
components are properly installed.

Key an, engine off,
Clear fault codes using ServiceRanger.

Drive vehicle and attempt to reset the code or
duplicate the previous complaint.

Check for fault codes using ServiceRanger.

* |fno codes set and the vehicle operates
properly, test complete.

e |f Fault Code 67 sets Active during the test
drive, go to Step A.

o |f afault code other than 67 sets, troubleshoot
per the “Fault Code Isolation Pracedure Index”
on page 13.
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Fault Code 68 - Grade Sensor

J1587: MID 130 SID 227 FMI 14
J1939: SA 3 SPN 520274, 520321FMI 13, 14

Overview

The Grade Sensor is mounted inside the Transmission Elec-
tronic Control Unit (TECU) and is essential for Hill-Start Aid.
The Grade Sensor also provides information to the TECU to
assist in smooth vehicle launch and shifting.

Detection

A fault will be set if the grade sensor reports an illogical
grade to the TECU.

Fallback
Hill-Start-Aid is enabled all the time.

Possible Causes

This fault code can be caused by any of the following:
* |mproperly mounted TECU
= Uncalibrated TECU
= TECU failure

260
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Component Identification
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Fault Code 68 - Grade Sensor

Purpose: Check for active and Inactive fault codes B Purpose: Perform TECU Grade Sensar calibration.
(noting FMI) and perform electrical prefest.

1. Keyon. Note: Before Grade Sensor Galibration, verify the vehicle
is on level ground, the suspension is fully aired
and the vehicle is at the appropriate ride height.

2. Retrieve active fault codes and FMIs with Ser-
viceRanger using the 9-way diagnostic connector.

3. Perform electrical pretest, See “Electrical Pretest” 1. Keyon.
on page 18. 2. Calibrate the TECU using ServiceRanger. (steps
o |f FMI 13 is Active after performing the electri- below)
cal pretest, go to Step B, Note: The Grade Sensor can be calibrated via Ser-
o |f FMI 14 is Active after performing the electri- viceRanger or operator-triggered Special
cal pretest, go to Step C. Function. Detalled_mstm;tinns on both meth-
ods can be found in service manual
e |fissue was repair during the electrical pretest, TRSIM0930.

goto Step V, ,
3. Open the Advanced Product Functions menu and

click on the transmission model.

4. Open the Grade Sensor Calibration and follow the
instructions.

5. Click on Calibrate Grade Sensor.
6. Verity Fault Code 68 has gone Inactive.

* |f FMI 13 is not Active, Close ServiceRanger
and turn off ignition switch to save calibration.
go to Step V.

« |f FMI 13 is still Active, call Roadranger Tech
Support at 1-800-826-4357 for assistance.
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Fault Isolation Procedures | Fault Code 68 - Grade Sensor

Purpose: Confirm proper TECU mounting.

1. Keyon.

2. Ensure that the TECU is properly mounted and

secured.

* |f TECU found insecure or not properly

o

mounted, properly secure the TECU. Go to

Step V.

e |f TECU was found properly mounted and

=

secure, (if fault code is Active) replace the: 6.
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.

2013.08.16
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Purpose: Verify repair.

Key off.
Reconnect all connectors.
Key on.

Clear codes, see “Fault Code Retrieval/Clearing” on
page 10.

Drive the vehicle and attempt to reset the code.

Check for fault codes, see "Fault Code
Retrieval/Clearing” on page 10.

* |f no fault codes, Test complete.

» |f Fault Code 68 appears go to Step A. to find
error in testing.

* |f fault code other than 68 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 71 - Unable to Disengage Gear

J1587: MID 130 SID 60 FMI 7
J1939: SA 3 SPN 560 FMI 7
Overview

This fault indicates the system cannot disengage from the
current gear. The system will continue attempting to disen-
gage the current gear after the fault is set.

Vehicle must be moving and attempting to change gear
position and no electrical faults are active.

Detection
The system is unable to select the neutral position after 3
consecutive attempts.

Conditions to Set Fault Code Active
Conditions to Set the Fault Code Active

*  FMI 7 - The system is unable to select the neutral
position after 3 consecutive attempts.

Fallback
Fallback mode During Power-Up

+ None. This fault can not be set at power-up.
Fallback Mode During Operation
= When this fault is Active, the transmission will con-
tinue to attempt to select neutral.

= The system will alternate the engine speed up and
down in an attempt to achieve disengagement.

= The gear display may blink the destination gear.

« The service light will not flash, nor will an F be dis-
played on the dash.

= The diagnostic code will not be transmitted on the
J1587 bus until fault codes have been requested by
a service tool.

Conditions to Set Fault Code Inactive
Conditions to Set the Fault Inactive

* FMI 7 - The fault becomes Inactive when neutral is
achieved.

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

Shift Bar Housing

« Mechanical issue with the shift bar housing
= Damaged shift bar housing interlock parts
Electric Shifter
= New Electric Shifter installed and not recalibrated
per the L-Letter (L-2003-30)
= Mechanical issue with the Electric Shifter

= Badly contaminated / gummed up / soiled Electric
Shifter ball screw due to oil cooler leak

= Worn center shaft bushing (TAIB-0814.)
Base Transmission

= Main box mechanical failure
= Sliding clutch / shift yoke wear
Transmission Electronic Control Unit (TECU)

* New TECU installed and not recalibrated per the
L-Letter (L-2005-04)

Engine

* |naccurately reporting engine torgue value

264
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Component Identification

Shift bar housing

=
el L

A Base Transmission
Transmission

controller

Engine
ECM
Engine Torque Value l
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Fault Code 71 - Unable to Disengage Gear

Purpose: Determine if an Electric Shifter was in- Purpose: Measure battery voltage. Visually inspect
stalled without recalibrating the transmission. the batteries, inline fuse, power and ground sup-
plies to the TECU.
1. Key off.
R o 1. Key off.
2. Was a new Electric Shifter or TECU just installed
without recalibrating the transmission? 2. Inspect starter, battery and in-line fuse holder con-

i3 ; nections for integrity.
* Yes, perform transmission calibration. Turn

key on, and allow the transmission to power 3. Measure voltage across batteries.
up. Turn key off, wait 2 minutes and go to Step.
V..

« No, go to Step B.

* |fvoitage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as

required and go to Step C.

* |f voltage is outside of range, repair or replace
batteries and charge system as required.
Repeat test.
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Purpose: Verify proper ground path at 4-way diag- Purpose: Measure batter voltage at 4-way diagnos-
nostic port. tic port.
1. Locate the diagnostic port on the Transmission 1. Keyon.

Harness - located at the left rear corner of the

taneraiiatan: 2. Measure voltage between Pin B and Pin C.

Key an.

Measure voltage between Pin C and the battery
negative post.

&Pl Diagroetes Poi

4:Fn lagnosic Por
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* |f voltage is within 0.6 volts of battery voltage,
go to Step E.

* |fvoltage is outside of range, repair battery

ower supply to TECU. Fuse may be blown.
« |f yoltage between Pin C and battery negative Eepﬁat tegﬁy 4

postis 0.70 volts or less, go to Step D

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.
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Purpose: Measure ignition volfage at 4-way diag-
nostic port.

1. Keyon.
2. Measure voltage between Pin A and Pin C.

« |f voltage is within 0.6 volts of battery voltage,
go to Step F.
* |f voltage is outside of range, repair Ignition

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Visually inspect the Shift bar housing,

Electric Shifter and base transmission for signs of
mechanical damage.

Key off.
Remove electric shifter from Shift Bar Housing.

Inspect the Shift Bar Housing

- Visually inspect shift rails and blocks.

- Verify shift bar housing operation by confirming
shift rails can physically engage each gear indi-
vidually.

- Confirm the shift bar housing can not engage 2
gears at the same time.

Inspect Electric Shifter

- Check for mechanical issues with the Electric
Shifter.

- Visually inspect for badly contaminated /
gummed up / soiled Electric Shifter ball screw
due to oil cooler leaks.

- Check for a worn center shaft bushing (see
TAIB-0814).

Inspect Base Transmission
- Drain and inspect oil for debris.

- Remove |-brake or PTO cover and inspect for
main box mechanical failure.

- Inspect sliding clutches and shift yokes for wear.
« |f no problem found, replace Electric Shifter
and the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness
Go to Step V.
» |f problem found, repair as required and go to

Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

e |f no fault codes, test complete.

* |f Fault Code 71 appears go to Step A. to find
error in testing.

o |f fault code other than 71 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 72 - Failed to Select Rail

J1587: MID 130 SID 59 FMI 7
J1939: SA 3 SPN 772 FMI 7
Overview

This fault indicates the system is unable to position the XY
shift finger on the desired shift rail. The system will con-
tinue attempting to select the desired rail position after the
fault is set.

Vehicle must be moving and attempting to select a rail and
no electrical faults are active.

Detection
The system is unable to select the desired rail position after
5 consecutive attempts.

Conditions to Set Fault Code Active
Conditions to Set the Fault Code Active

*=  FMI 7 - The system is unable to select the desired
rail position after five consecutive attempts.

Fallback
Fallback mode During Power-Up

= Vehicle may not crank. A dash will appear in the
gear display.

Fallback Mode During Operation

* When this fault is active, the transmission will con-
tinue to attempt to select the desired rail position.

= The system will alternate the engine speed up and
down during a shift.

= The gear display may blink the destination gear.

= The service light will not flash, nor will an F be dis-
played on the dash.

= The diagnostic code will not be transmitted on the
J1587 bus until fault codes have been requested by
a service tool.

Conditions to Set Fault Code Inactive
Conditions to Set the Fault Inactive

* FMI 7 - The fault becomes Inactive when the
desired rail position is achieved.

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

FMI 7.

« Mechanical issue with the shift bar housing
= Damaged shift bar housing interlock parts
Electric Shifter
= New Electric Shifter installed and not recalibrated
per the L-Letter (L-2003-30)
= Mechanical issue with the Electric Shifter

= Badly contaminated / gummed up / soiled Electric
Shifter ball screw due to oil cooler leak

= Worn center shaft bushing (TAIB-0814)
Base Transmission

= Main box mechanical failure
= Sliding clutch / shift yoke wear
Transmission Electronic Control Unit (TECU)

* New TECU installed and not recalibrated per the
L-Letter (L-2005-04)
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Component Identification

Shift bar housing

Electric shifter

-
T

.',\I

§ -
Base Transmission

£

Transmission
controller
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Fault Code 72 - Failed to Select Rail

Purpose: Determine if an Electric Shifter was in- Purpose: Measure battery voltage. Visually inspect
stalled without recalibrating the transmission. the batteries, inline fuse, power and ground sup-
plies to the TECU.
1. Key off.
R o 1. Key off.
2. Was a new Electric Shifter or TECU just installed
without recalibrating the transmission? 2. Inspect starter / battery and in-line fuse holder con-

v s iz nections for integrity.
* Yes. Perform transmission calibration. Turn

key on and allow the transmission to power 3. Measure voltage across batteries.
up. Turn key off and wait 2 minutes. go to Step. S —

(=)

e ﬁ

V.
* No, go to Step B.

» [fvoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as

required and go to Step C.

* |fvoltage is outside of range, repair or replace
batteries and charge system as required.
Repeat test.
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Purpose: Verify proper ground path at 4-way diag- Purpose: Measure batter voltage at 4-way diagnos-
nostic port. tic port.
1. Locate the diagnostic port on the Transmission 1. Keyon.

Harness - located at the left rear corner of the

taneraiiatan: 2. Measure voltage between Pin B and Pin C.
Key an.

Measure voltage between Pin C and the battery
negative post.

A Deagen it Furt
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* |fvoltage is within 0.6 volts of battery voltage,
go to Step E.
* |f voltage is outside of range, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.

e |f voltage is 0.70 volts or less, go to Step D.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.
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Purpose: Measure ignition volfage at 4-way diag-
nostic port.

Key an.
Measure voltage between Pin A and Pin C.

« |f yoltage is within 0.6 volts of battery voltage,
go to Step F.
« |f yoltage is outside of range, Repair Ignition

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Visually inspect the Shift Bar housing,

Electric Shifter and base transmission for signs of
mechanical damage.

Key off.
Remaove electric shifter from Shift Bar housing.

Inspect the Shift Bar housing

- Visually inspect shift rails and blocks.

- Verify Shift Bar housing operation by confirming
shift rails can physically engage each gear indi-
vidually.

- Confirm the Shift Bar housing can not engage
two gears at the same time.

Inspect Electric Shifter

- Check for mechanical issues with the Electric
Shifter.

- Visually inspect for badly contaminated /
gummed up / soiled Electric Shifter ball screw
due to oil cooler leaks.

- Check for a worn center shaft bushing (see
TAIB-0814).

Inspect Base Transmission

- Drain and inspect oil for debris.

- Remove |-brake or PTO cover and inspect for
main box mechanical failure.

- Inspect sliding clutches and shift yokes for wear.

# |f no problem found, replace Electric Shifter
and the;

- Medium-Duty Transmission Harness
- Heavy-Duly Transmission Harness

Go to Step V.

« |f problem found, repair as required. Go to
Step V.

© 2013 Eaton. All rights resarved
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

e |f no fault codes, test complete.

o |f Fault Code 72 appears go to Step A. to find
error in testing.

o |f fault code other than 72 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 73 - Failed to Engage Gear

J1587: MID 130 SID 58 FMI 7
J1939: SA 3 SPN 781 FMI 7
Overview

This fault indicates the system cannot engage the desired
gear. The system will continue attempting to engaged the
desired gear after the fault is set.

Wehicle must be moving and attempting to engage a gear
and no electrical faults can be active.

Detection
The system unsuccessfully attempts to engage a gear 5
times with no battery voltage faults,

Conditions to Set Fault Code Active
Conditions to Set Fault Code Active

* FMI 7 - The system is unable to engage a gear 5
times with no battery voltage faults.

Fallback
Fallback mode During Power-Up

+ None. This fault can not be set at power-up.
Fallback Mode During Operation

= When this fault is active, the transmission will con-

tinue to attempt to engage the gear.

= The system will alternate the engine speed up and
down in an attempt to achieve engagement.

= The gear display may blink the destination gear.

« The service light will not flash, nor will an F be dis-

played on the dash.
= The diagnostic code will not be transmitted on the

J1587 bus until fault codes have been requested by

a service toal.

Conditions to Set Fault Code Inactive
Conditions to Set Fault Code Active

* FMI 7 - The fault becomes Inactive when neutral is
achieved.

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

FMI 7.

« Mechanical issue with the shift bar housing
= Damaged shift bar housing interlock parts
Electric Shifter
= New Electric Shifter installed and not recalibrated
per the L-Letter (L-2003-30)
= Mechanical issue with the Electric Shifter

= Badly contaminated / gummed up / soiled Electric
Shifter ball screw due to oil cooler leak

= Worn center shaft bushing (TAIB-0814)
Base Transmission

= Main box mechanical failure
= Sliding clutch / shift yoke wear
Transmission Electronic Control Unit (TECU)

* New TECU installed and not recalibrated per the
L-Letter (L-2005-04.)
Engine

= |naccurately or not responding to the transmission
speed control command.
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Component Identification

Shift bar housing

] =
Y- N
v Ti issi
Transmidsion Base Transmission
controller
.

Engine
ECM
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Fault Code 73 - Failed to Engage Gear

Purpose: Determine if an Electric Shifter was in- Purpose: Measure battery voltage. Visually inspect
stalled without recalibrating the transmission. the batteries, inline fuse, power and ground sup-
plies to the TECU.
1. Key off.
R o 1. Key off.
2. Was a new Electric Shifter or TECU just installed
without recalibrating the transmission? 2. Inspect starter / battery and in-line fuse holder con-

v o nections for integrity.
» Yes, Perform transmission calibration. Turn

key on and allow the transmission to power 3. Measure voltage across batteries.
up. Turn key off and wait 2 minutes. go to Step.
V..

« No, go to Step B.

* |fvoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as
reguired. Go to Step C.

» |f yoltage is outside of range, repair or replace
batteries and charge system as required.
Repeat test.

278 © 2013 Eaton. All rights resarved 2013.08.23



TRTS0930

Fault Isolation Procedures | Fault Code 73 - Failed to Engage Gear

Purpose: Verify proper ground path at 4-way diag-
nostic port

1. Locate the diagnostic port on the Transmission
Harness - located at the left rear corner of the
transmission.

Key an.

Measure voltage between Pin C and the battery
negative post.

* |f yoltage is 0.70 volts or less, go to Step D

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.

Purpose: Measure battery voltage at 4-way diag-
nostic port.

1. Keyon.
2. Measure voltage between Pin B and Pin C.
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* |f voltage is within 0.6 volts of battery voltage,
go to Step E.
* |fvoltage is outside of range, repair battery

power supply to TECU. Fuse may be blown.
Repeat test.
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Purpose: Measure ignition volfage at 4-way diag-
nostic port Electric Shifter and base transmission for signs of
mechanical damage.

Purpose: Visually inspect the Shift Bar housing,

1. Keyon.
1. Key off.

Remaove electric shifter from Shift Bar housing.

3. Inspect the Shift Bar housing

- Visually inspect shift rails and blocks.

- Verify Shift Bar housing operation by confirming
shift rails can physically engage each gear indi-
vidually.

- Confirm the Shift Bar housing can not engage 2
gears at the same time.

2. Measure voltage between Pin A and Pin C.

4. Inspect Electric Shifter

- Check for mechanical issues with the Electric
Shifter.

- Visually inspect for badly contaminated /

« |f voltage is within 0.6 volts of battery voltage,
go to Step F.

* |f voltage is outside of range, repair ignition
power supply ta TECU. Fuse may be blown

gummed up / soiled Electric Shifter ball screw
due to oil cooler leaks.

- Check for a worn center shaft bushing (see
TAIB-0814).

Repeat test. o
5. Inspect base transmission

- Drain and inspect oil for debris.

- Remove |-brake or PTO cover and inspect for
main box mechanical failure.

- Inspect sliding clutches and shift yokes for wear.

# |f no problem found, replace Electric Shifter
and the;

- Medium-Duty Transmission Harness
- Heavy-Duly Transmission Harness

Go to Step V.

« |f problem found, repair as required. Go to
Step V.
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Purpose: Verify repair.

1. Key off.

2. Reconnect all connectors and the negative battery
cable.
Key an.

4. Clear fault codes, see “Fault Code Retrieval/Clear-
ing” on page 10.

5. Drive the vehicle and attempt to reset the fault
code.

6. Check for fault codes, see “Fault Code
Retrieval/Clearing” on page 10.

e |f no fault codes, test complete.

* |f Fault Code 73 appears go to Step A. to find
error in testing.

o |f fault code other than 73 appears, See “Fault
Code Isolation Procedure Index” on page 13.
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Fault Code 74 - Engine Speed Response Fault

J1587: MID 130 PID 93/190 FMI7
J1939: SA 3 SPN 518/898 FMI 7

Overview
This fault code indicates the transmission is unable to use
system controls to synchronize during a shift.

Detection

If there is engine communication on the J1939 Link and the
engine does not respond to transmission speed and torgue
commands, the code will set.

Fallback

If the failure occurs while moving, it could cause a 1-speed
fallback. Once the vehicle is stopped, starting gear and
reverse gear can be engaged.

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

= Engine control system

282
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Component Identification

— T

Engine
ECM

Engine Torque Value
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Fault Code 74 - Engine Speed Response Fault

Purpose: Check for active or Inactive fault codes.
Contact vehicle OEM for further direction.

1. Keyon.

2. Retrieve fault codes. See “Fault Code
Retrieval/Clearing” on page 10.

» |f Fault Code 74 is Active, contact the OEM
because the engine is failing to respond to the
transmissions command during a shift.

= |f fault code is not Active, test complete.
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Fault Code 75 - Power Down In Gear

J1587: MID 130 SID 60 FMI 14
J1939: SA 3 SPN 560 FMI 14

Overview
This fault is detected when the vehicle is powered-down in
any gear position other than neutral.

Note: This code will anly be set Inactive

Detection

The Transmission Electronic Gontrol Unit (TECU) maonitors
shift device position and electric shifter position during
vehicle shut down. If a non-neutral shift device position and
in gear position are detected during vehicle shut down, this
code will be set.

Fallback

No Fallback mode. This is a non driving, power-down fault.
It may cause a dash to appear in the gear display during
power-up if the transmission is torque locked after shutting
down in gear.

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

* |mproper shut down procedure
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Component Identification

Pushbutton Shift Control Eaton Shift Lever
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Fault Code 75 - Power Down In Gear

A Purpose: Check for active or Inactive fault codes.

1. Keyon.
2. Retrieve Codes. See “Fault Code Retrieval/Clearing”
on page 10.

= |f Fault Code 75 is Inactive, no action neces-
sary. This code indicates the driver powered
down the system prior to selecting neutral.

= Explain to driver, shift selector must be in neu-
tral before powering down to prevent a
stuck-in-gear situation and/or a power-up no
crank situation.
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Fault Code 81 - Gear Engagement Detected

J1587: MID 130 SID 47 FMI1 7
J1939: SA 3 SPN 780 FMI1 7

Overview

The transmission controller has detected that the shift fin-
ger position indicates neutral and a comparison of input
and main shaft speeds indicate the transmission is in gear.
The comparison of shaft speeds is only performed when
the vehicle is moving and a shift is in process.

Detection

» The fault is detected after the Transmission Elec-
tronic Control Unit (TECU) powers up and a
non-neutral condition is detected during a shift.

* FMI 7 - The transmission controller detected an
inaccurate finger position.

Conditions to Set Fault Code Active
Conditions to Recreate Fault

= Only set during a shift.
Fallback

This fault causes an in-place fallback. The transmission will
remain in current gear.

Conditions to Set Fault Code Inactive
Conditions to Clear Fault

+ The fault becomes Inactive after power down.

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

+ Worn internal transmission compaonents.
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Component Identification

Transmission

o 1]
L]

{H 3
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Fault Code 81 - Gear Engagement Detected

A Purpose: Check for active or Inactive fault codes.
Contact Eaton support for further direction.

1. Keyon.

2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

» |f Fault Code 81 is active or Inactive, Customer
- Gall Eaton at 1-800-826-HELP (4357).
CSC - Call Technician Service.
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Fault Code 83 - Shift Lever Missing

J1587: MID 130 SID 18,19 FMI14
J1939: SA 3 SPN 751, 752 FMI 7,12

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

Detection

Starting at key on and throughout operation, the Transmis-
sion Electronic Control Unit (TECU) constantly measures
the feedback from the Shift Lever circuit. If the Shift Lever
reports no lever positions are sensed, the fault code is set.

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

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

« Eaton Cobra Lever or OEM Shift Lever
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Component Identification

Eaton Shift Lever

2013.08.16 i© 5013 Eaton; All rights resarved 295



Fault Code 83 - Shift Lever Missing | Fault Isolation Procedures

Fault Code 83 - Shift Lever Missing

A Purpose: Check for active or Inactive fault codes.

1. Keyon.

2. Retrieve codes. See “Fault Code Retrieval/Clearing”
on page 10.

= |f Fault Code 83 is Active, replace Eaton Cobra
Lever or OEM Shift Lever.

o |f Fault Code 83 is Inactive, test complete.
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Fault Code 84 - Shift Control Device Not Configured

J1587: MID 130 SID 18,19 FMI13
J1939: SA 3 SPN 751, 752 FMI 13

Overview

This fault indicates a new Transmission Electronic Control
Unit (TECU) has not detected a Shift Control device.

Detection

The fault is detected the first time the system is powered
up. The TECU looks for a shift control device if none are
detected the system will set this code.

Note: The fault will only be set active.

Fallback
No crank at power-up.

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

+ Damaged OEM Wiring Harness between TECU and
Shift Control device after new TECU is installed.

« Disconnected Shift Control device after new TECU
is installed.
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Component Identification

Vehicle Harness 38-way Connector

2013.08.16 i© 5013 Eaton; All rights resarved 299



Fault Code 84 - Shift Control Device Not Configured | Fault Isolation Procedures

Fault Code 84 - Shift Control Device Not Configured

Purpose: Confirm Shift Control device is properly
installed. Check for active or [nactive fault codes.

1. Verify Shift Control device is connected to the OEM
wiring.

Key on.

3. Retrieve fault codes. See “Fault Code
Retrieval/Clearing” on page 10.

o |f Fault Code 84 is Active, repair OEM wiring
between TECU and Shift Control device.
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Fault Code 85 - Shift Control Device Incompatible
J1587: MID 130 SID 18 FMI 12
J1939: SA 3 SPN 751 FMI 12
Overview
This fault indicates the Transmission Electronic Gontrol Unit
(TECU) has detected a non compatible Shift Control device.
Detection
The TECU looks for a Shift Control device at system
power-up. If a non compatible shift control device is
detected the system will set this code.
Fallback
This fault causes an in-place fallback
Possible Causes
This fault code can be caused by any of the following:
= Non compatible Shift Control device
302 2013.08.6
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Component Identification

o(H)
iy

H

Pushbutton Shift Control Eaton Shift Lever
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Fault Code 85 - Shift Control Device Incompatible

Purpose: Confirm Shift Control device part num-
ber. Ensure proper device instafled.

1. Verify Shift Control device is connected to the OEM
wiring.

Key on.

3. Retrieve fault codes. See “Fault Code
Retrieval/Clearing” on page 10.

« |f Fault Code 85 is Active, verify correct Shift
Control device is installed on vehicle.
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Fault Code 99 - Direction Mismatch

J1587: MID 130 SID 58 FMI 14
J1939: SA 3 SPN 781 FMI 14

Overview

The transmission controller is monitoring the Gear Position
sensor and has determined the Electric Shifter is moving in
the opposite intended direction.

Detection

= The fault can be detected any time after the Trans-
mission Electronic Control Unit (TECU) powers up
and a non-neutral mode is selected.

* FMI 14 - The transmission controller detected an
incorrect Electric Shifter position.

Conditions to Set Fault Code Active
Conditions to Recreate Fault

*« None

Fallback
This fault causes an in-place fallback. The transmission will
remain in current gear.

Conditions to Set Fault Code Inactive
Conditions to Clear Fault

+ The fault becomes Inactive after power down.

Possible Causes

This fault code can be caused by the following:
s |nternal transmission controller fault.
« Transmission wire harness shorted.
= Electric Shifter failure.
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Component Identification

Q1 1]
Il
=
o)

L]
(=]

TE

L r¥e

Transmission Controller XY Shifter Transmission Harness
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Fault Code 99 - Direction Mismatch

Purpose: Check for active or Inactive fault codes.
Confact Eaton technical support for further direc-
tion.

1. Keyon.

2. Retrieve fault codes. See “Fault Code
Retrieval/Clearing” on page 10.

» |f Fault Code 99 is Active or Inactive, Customer
- Gall Eaton at 1-800-826-HELP (4357).
CSC - Call Technician Service.
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TRTS0930

Up/Down Button Test

Overview

This symptom-driven test is performed if unable to shift the
transmission with the Up/Down buttons, and there are no
Active or Inactive codes.

Detection

The shift control 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.

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

« Push button shift control
« Shift Lever

310
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Component Identification

Side view
of pushbution
shift control

[ |

Pushbutton Shift Control Eaton Shift Lever
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Up/Down Button Test

A Purpose: Drive vehicle and attempt to complete

manual button shifts in Manual Mode.

1. Start engine.
Place Shift Device in manual.

3. Drive the vehicle using the buttons to initiate
upshifts and downshifts, when conditions permit,

e |f the up and down buttons are working prop-
erly, the transmission will make upshifts and
downshifts, test complete.

o |f the transmission does not make upshifts or
downshifts, replace Shift Conlrol. Repeat test,
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Start Enable Relay Contact Test

Overview

This symptom-driven test is performed if the engine does
not crank with the Shift Lever in neutral, and there are no
Active or Inactive codes.

Detection

The Transmission Electronic Control Unit (TECU) 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 affect on vehicle operation; however,
if the failure occurred before the engine was started, it is
possible the engine will not start.

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

= Start Enable Relay
= Starter Solenoid wiring
= \ehicle Harness
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Component Identification

=)
@ 7

of

Run to
Vehicle Harness 38-way Connector “' starter solenoid Run to start

= signal from
ignition switch

% Start
enable relay

Ll

Trans ECU Legend
All OEM responsible wiring shown is “typical”. Consult specific application.
{30, 87) = Switched ignition
(26-87) = Latch into the ECU
(4-85) = -12 volt relay source
(32-86) = +12 volt relay source
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Start Enable Relay Contact Test

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1. Key off.

2. Inspect starter/battery and
in-line fuse holder connections for integrity.

3. Measure voltage across batteries.

e |fvoltage is 11-13 volts on a 12-volt system or
22 to 26 on a 24 volt system, proceed with
battery load test. Repair or replace batteries as
required and go to Step B.

* |f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat test.

Purpose: Verify proper ground path between the

batteries and the transmission harness 4-way diag- 2.
nostic connector.

1. Locate diagnostic port on Transmission Harness.
2. Keyon.

3. Measure voltage between Pin C and the battery
negative post.

o |f voltage is 0.70 volts or less, go to Step C.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.

316 © 2013 Eaton. All rights resarved
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Purpose: Measure proper battery voltage at the

transmission harness 4-way diagnostic connector.

Locate diagnostic port on Transmission Harness.
Key on.
Measure voltage between Pin B and Fin C.

» [fvoltage is within 0.6 volts of battery voltage,
go to Step D.

* |f voltage is outside of range, repair battery
power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

Key an.
Measure voltage between Pin A and Pin C.

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E.

* |f yoltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.
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Purpose: Visually inspect Start Enable Relay wiring Purpose: “Jump" the Start Enable Relay and con-
and confirm that it is wired per requirements. Con- firm if the engine will crank.
firm if the engine will crank.
1. Keyon.
1. Key off.
¥ 2. Disconnect negative battery cable.
2. Disconnect negative battery cable.
¢ ? 3. Reconnect Vehicle Harness 38-way connector.
3. Disconnect Vehicle Harness 38-way connector. ,
4. Reconnect negative battery cable.
4. Reconnect negative battery cable.
. i 5. Place a jumper wire across connector contact 30
5. Keyon. and contact 87.
6. Engage starter. f Warning: Make sure the parking brake is set before
Note: The Start Enable Relay must be wired jumping the Start Enable Relay.
according to Eaton GEN IlI requirements 6. Key on. Verify neutral on Gear Display.
(shown on previous page) for this test to
work properly. If wired differently, consult 1. Engage starter.
OEM for correct wiring schematic. * |f engine cranks, replace the Start Enable
e |f engine cranks, go to Step F. Relay. go to Step H.
« If engine does not crank, go to Step G. * |fengine does not crank, refer to OEM for

repair of Vehicle Harness or starter.

Purpose: Remove the Start Enable Relay and con- , —
Purpose: Verify continuity of the Start Enable Latch

Wire.

firm if the engine will crank.

Key off.
Remove the Start Enable Relay.

Key off.

Disconnect negative battery cable.

Key on.
y Disconnect Vehicle Harness 38-way connector.

o o oo

Engage starter.
aae Disconnect the Start Enable Relay.

e |f vehicle cranks, repair short to power on
Vehicle Harness. go to Step V.

Measure resistance between Pin 87 of the Start

Enable Relay connector and Pin 26 of the Vehicle
* |f vehicle does not crank, replace Start Enable Harness 38-Way connector.

Relay. go to Step V. ; 2
¥-9 1ep.¥ * |f resistance is 0 to 0.3 ohms, go to Step V.

* |f resistance is greater than 10K ohm, repair
wiring and go to Step V.
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Purpose: Verify repair.

Key off.
Reconnect all connectors.

Key on.

e R o

Start the engine to determine whether the Start
Enable Relay contact complaint has been repaired.

* |f engine starts, test complete.

* |f engine does not start go to Step A. to error
in testing.
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TRTS0940

J1587 Data Link Test

Overview
This symptom-driven test is performed if the Ser-
viceRanger, a PC-based Service Tool, does not work.

Detection

The service technician observes the failure when operating
ServiceRanger. To observe this failure, simply connect Ser-
viceRanger to the transmission via the J1587 Diagnostic
Connector located in the cab.

Fallback
There is no fallback mode for the J1587 Data Link.

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

= J1587 Data Link Harness
+ ServiceRanger
+ Transmission Electronic Control Unit (TECU)
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Component Identification
Transmission ECU

-I J. - L —© I = =l
‘ +12
ﬁ ‘ volts

| battery
J1587 data link T_ i
OEM IE : XX XX Al
6-way 9-way ’ N
diagnostic connector diagnostic connector
A Ground
A ATA+
B ATA- B + Battery
C + Battery =
Sl F ATA
| G ATA-
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J1587 Data Link Test

Purpose: Measure battery voltage supply to the ve- Purpose: Verify continuity of the J1587 Plus wire
hicle diagnostic connector. from the TECU to the vehicle diagnostic connector.

1. Key off.

2. Measure voltage either between 6-Way Diagnostic
Connector Pin C and Pin E or 9-Way Diagnostic
Gonnector Pin B and Pin A.

Key off.
Disconnect negative battery cable.

Disconnect Vehicle Harness 38-Way Connector.

o

e — Measure resistance from Vehicle Harness 38-Way
5 g;:l;tasi;:’;”thm 0.6 valts of hiattery voltage, Gnnnectt_lr Pin 10 and eithﬂr E~Way Diagnostic Gon-
e nector Pin A or 3-Way Diagnostic Connector Pin F
= |f voltage is outside of range, repair battery or
ground wire to vehicle Diagnostic connector.
Go to Step V. * |f resistance is outside of range, repair Vehicle
Harness. Repeat this step.

* |f resistance is 0-0.3 ohms, go to Step C.

Pins Measurement
, Pins Measurement
CtoE
- 10to A
Bto A ;
10toF
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Purpose: Test the J1587 Plus wire for a short to Purpose: Test the J1587 negative (=) wire for a
ground through the vehicle diagnostic connector. short to ground through the vehicle diagnostic con-
nector.

1. Measure resistance between either 6-Way Diagnos-
tic Connector Pin A or 9-Way Diagnostic Connector 1. Measure resistance between either 6-Way Diagnos-
Pin F and ground. tic Connector Pin B or 9-Way Diagnostic Connector
Pin G and ground.

* |f resistance is OL, go to Step V.
e |f resistance is less than 10K ohm, repair Vehi- d Y
cle Harness. Go to Step V. * |f resistance is less than 10K ohm, repair Vehi-

cle Harness. Go to Step V.

e |f resistance is OL, go to Step D.

Pins Measurement

Pins Measurement
A to Ground

B to Ground
F to Ground !

G to Ground

Purpose: Verify continuity of the J1587 negative

(—) wire from the TECU to the vehicle diagnostic
connector.

1. Measure resistance between Vehicle Harness
38-Way Connector Pin 11 and either 6-Way Diag-
nostic Connector Pin B or 9-Way Diagnostic Con-
nector Pin G.

= |f resistance is 0-0.3 ohms, go to Step E.

e |f resistance is outside of range, repair Vehicle
Harness and go to Step V.

Pins Measurement

11toB

11t0G
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Purpose: Verify repair.

1. Keyon.
2. Connect to ServiceRanger.

« |f ServiceRanger functions correctly, test com-
plete.

e |f ServiceRanger does not function correctly
go to Step A. find error in testing.
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Front Box Control Test

Overview

This symptom-driven test is performed if a dash is dis-
played on the gear display, and there are no active or Inac-
tive codes.

Detection

Turn the key on and watch the Gear Display. If the Gear Dis-
play shows “-" constantly, the Transmission Electronic Con-
trol Unit (TECU) was not able to confirm front box control.

Any time the service light is flashing, go to Diagnostics Pro-
cedure.

Fallback

This fault causes an in-place fallback while moving, and it
causes a failure during system initialization. A dash will
appear on the Gear Display.

Possible Causes
This symptom can be caused by any of the following:
+ Low power to gear select motor
= Electric shifter
* (Gear Select Sensor
* Yoke / clutch / main shaft
= Shift Bar housing
+ Dragging clutch
+ Torque locked in gear

326
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Component Identification

Shift bar housing

S

“

A8 Base Transmission
Transmission

controller
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328

Front Box Control Test

A Purpose: Visually observe the gear display after
power-up.

Key an.

Depress clutch pedal (if equipped) half way to the
floor.

Place Shift Device in neutral.
Observe Gear Display.
o |f Gear Display shows N, go to Step B.

# |f service light is flashing, see “Diagnostic Pro-
cedures” on page 6.

= |f Gear Display shows: “-" or a flashing gear
with no arrows, go to Step C.

© 2013 Eaton. All rights resarved

Purpose: Visually observe the gear display when
placing the transmission into Drive.

Key on.

Place Shift Device in neutral.

Depress clutch pedal (if equipped) half way to the
floor. If it is a two pedal design apply the service
brake.

Select Drive
Observe Gear Display.

» |f Gear Display shows a solid gear, test com-
plete.

* |f service light is flashing, See “Diagnostic
Procedures” on page 6.

* |f Gear Display shows a flashing gear with no
arrows, go to Step C.
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Purpose: Measure battery voltage. Visually inspect

the batteries, inline fuse and power and ground
supplies at the batteries.

1. Key off.

2. Inspect starter/battery and in-line fuse holder con-
nections for integrity.

3. Measure voltage across batteries.

* |f voltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as
required and go to Step D.

« |f yoltage is outside of range, repair or replace
batteries and charging system as required.
Repeat test.

Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-
nostic connector.

1. Locate diagnostic port on Transmission Harness.
Key on.

3. [Measure voltage between Pin C and the battery
negative post.

* |f voltage is 0.70 volts or less, go to Step E.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.

2013.08.16
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Symptom Isolation Procedures | Front Box Control Test

Purpose: Measure proper battery voltage at the
transmission harness 4-way diagnostic connector.

Locate diagnostic port on Transmission Harness.
Key on.
Measure voltage between Pin B and Pin C.

» [fvoltage is within 0.6 volts of battery voltage,
go to Step F.
* |f voltage is outside of range, repair battery

power supply to TECU. Fuse may be blown,
Repeat test.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

Key on.
Measure voltage between Pin A and Pin C.

» [fvoltage is within 0.6 volts of battery voltage,
go to Step G.

* |f voltage is outside of range, repair Ignition
power supply to TECU. Fuse may be blown,
Repeat test.
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Purpose: Remove Electric Shifter from the Shift

Bar Housing and inspect the mechanical transmis-
sion.

Key off.
Remove Electric Shifter from Shift Bar housing.

Inspect the Shift Bar housing:
- Shift Blocks
- Shift Rails

- Inspect Electric Shifter for evidence of lube con-
tamination.

Note: See if the Shift Bar housing can engage two
gears at the same time to verify interlock
operation.

e |f no problem found, replace Electric Shifter
go to Step V.

* |f problem found, repair as required go to Step
V.

© 2013 Eaton. All rights resarved
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Purpose: Verify repair.

o

Key off.

Reconnect all connectors.
Place Shift Control into neutral.
Key on.

* |f Gear Display displays a solid N, test com-
plete.

» |f Gear Display does not display a solid N, find
error in testing, return to go to Step A.
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AutoShift Will Not Engage a Gear from Neutral Test
Overview
This symptom-driven test is performed if the transmission
does not engage a gear, and there are no active or Inactive
codes.

Detection
If the Transmission Electronic Control Unit (TECU) is unable
to provide a fault code, the driver may observe this failure
as the transmission not initiating or completing a shift. The
driver may observe this failure as the transmission neutral-
izes.
Fallback
There is no fallback mode for this symptom.
Possible Causes
This symptom can be caused by any of the following:
= |nput Shaft Speed Sensor
= Transmission
* Clutch Brake/Clutch
= Transmission Harness
« TECU
332 2013.08.16
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Component Identification

Transmission Harness 38-way Connector —
Shift Bar Housing =

5

=Rt Input shaft

speed sensor

Main Shaft

e

Transmission Harness 38-way Connector
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AutoShift Will Not Engage a Gear from Neutral Test

Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-
nostic connector.

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1. Key off. 1. Locate diagnostic port on Transmission Harness.

2. Inspect starter/battery and 2. Keyon.

in-line fuse holder connections for integrity. Measure voltage between Pin C and the battery

3. Measure voltage across batteries. negative post.

Wi - [ Bl Lol Teest ad Diagnestic Pori
- Diagnan s Poif

APnT
[T
el i

« |fvoltage is 11 to 13 volts on a 12-volt system o |fyoltage is 0.70 volts or less, go to Step C.
or 22 to 26 on a 24-volt system, proceed with

battery load test. Repair or replace batteries as * Ifvoltage is outside of range, repair battery
requiir'id B0 Stegpﬂ P ground supply to TECU. Repeat test.

* |f voltage is outside of range, repair or replace

batteries and charging system as required.
Repeat test.
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Symptom Isolation Procedures | AutoShift Will Not Engage a Gear from Neutral Test

Purpose: Measure proper battery voltage at the
transmission harness 4-way diagnostic connector.

1. Locate diagnostic port on Transmission Harness.
Key an.

Measure voltage between Pin B and Pin C.
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« |f yoltage is within 0.6 volts of battery voltage,
go to Step D.

« |f yoltage is outside of range, repair battery
power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

Key on.

Measure voltage between Pin A and Pin C.

Waiareing! « Do Moy L ecad Test ai Dagn o Port
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\L ool o T e reian
camer af the trasemissian A= Sarvise ignson 4

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E

* |fvoltage is outside of range, Repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.16
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Purpose: Visually observe the gear display when
placing the transmission inte Drive.

o N R

Key an.

Depress clutch pedal.

Start engine.

Release clutch pedal to verify input shaft speed.
Depress clutch pedal.

Place Shift Lever in D.

Observe Gear Display.

« |f Gear Display shows a solid N and the warn-
ing tone sounds, go to Step F.

o |f Gear Display shows a flashing gear with
arrows, go to Step M.

e |f Gear Display shows a flashing gear with no
arrows, See "Front Box Control Test" on
page 326.

o |f Gear Display shows a salid gear but the vehi-
cle will not move, contact your local Eaton
Representative or call 1-800-826-HELP
(4357).

© 2013 Eaton. All rights resarved
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Purpose: Monitor Input Shaft Speed in Ser-
viceRanger.

o

Key off.

Connect ServiceRanger, a PC-based Service Tool.
Start engine. Release clutch pedal.

View Input Shaft speed.

o |f Input Shaft speed exists, contact your local
Eaton Representative or call 1-800-826-HELP
(4357).

= |finput shaft speed does not exist, go to Step
G.

Purpose: Measure the resistance of the Input Shaft

Speed Sensor through the Transmission Harness.

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector.

Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

* |f resistance is 2K to 4.5K ohm, go to Step H.
* |f resistance is outside of range, go to Step J.
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Purpose: Test the Input Shaft Speed Sensar circuit J
for a shart to ground through the Transmission
Harness.

1. Measure resistance between the Transmission Har-
ness 38-way connector Pin 7 and ground.

« |f resistance is OL.go to Step .

= |f resistance is less than 10K ohm, go to Step
Jd.

Purpose: Visually remove and inspect the Input
Shaft Speed Sensar for contamination or damage.

1. Inspect Input Shaft Speed Sensor for contamina-
tion or damage.

* |f no problem found, go to Step L.

# |f problem found or you were sent here from
Step J or K, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

Inspect the upper countershaft PTO gear for
damage. Go to Step V.

2013.08.16 @ 2013 Eaton. All rights resarved

Purpose: Measure the resistance of the Input Shaft
Speed Sensor at the Input Shaft Speed Sensor,

Disconnect the Transmission Harness from the
Input Shaft Speed Sensor.

Measure resistance between Input Shaft Speed
Sensor Pin A and Pin B.

o |f resistance is 2K to 4.5K ohm, go to Step K.
* |f resistance is outside of range, go to Step I.
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Purpose: Test the Input Shaft Speed Sensor circuit L Purpose: Verify mechanical movement of the up-
for a short to ground at the Input Shaft Speed Sen- per countershaft within the transmission.
sor.
1. Key off.
1. Measure resistance between Input Shaft Speed . , .
Sensor Pin A and ground. 2. \Verify the Upper Countershaft is turning.

3. Turn the Input Shaft and verify the Upper Counter-

;arlhyS__. shaft is rotating.

* |f Upper Countershaft is turning, replace the:

4“ - Medium-Duty Transmission Electronic Con-
trol Unit (TECU)
GROUND trol Unit (TECU

- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.
* |f resistance is OL, replace the: : 3
- Medium-Duty Transmission Harness e |f Upper Countershaft is not turning, contact
- Heavy-Duty Transmission Harness your Eaton Representative or call Eaton at

1-800-826-HELP (4357).
Go to Step V.

« |f resistance is less than 10K ohm, go to Step
L.
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Purpose: Monitar Input Shaft Speed in Ser-
viceRanger.

Connect PC-based service tool.
Start engine.
Depress clutch pedal.

e R o
o

View input shaft speed.

o |f input shaft speed does not drop below 150
RPM, clutch is out of adjustment and/or Input
Shaft Brake (Clutch Brake) is malfunctioning.
Adjust clutch per manufacturer’s specifica-
tions. go to Step V.

e |f input shaft speed drops below 150, test
complete and go to Step V.

2013.08.16
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Purpose: Verify repair.

Key off.
Reconnect all connectors.
Key on.

Drive the vehicle to determine whether the com-
plaint has been repaired.

= |f the transmission engages a gear, test com-
plete.

= |f the transmission does not engage a gear go
to Step A. to find error in testing.
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Heavy-Duty UltraShift PLUS Will Not Engage a Gear from Neutral Test

Overview

This symptom-driven test is performed if the transmission
does not engage a gear, and there are no Active or Inactive
codes.

Detection

If the Transmission Electronic Control Unit (TECU) is unable
to provide a fault code, the driver may observe this failure
as the transmission not initiating or completing a shift, or
as the transmission neutralizing.

Fallback
There is no fallback mode for this symptom.

Possible Causes
This symptom can be caused by any of the following:
= |nput Shaft Speed Sensor
* Transmission
« LCIB/Clutch
= Transmission Harness
= TECU

340
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Component Identification

Transmission Harness 38-way Connector

Shift Bar Housing :’: "_;;f-f"-
O V70 L Main Shaft
S) AT
o )
Input shaft

o speed sensor
Transmission Harness 38-way Connector
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Heavy-Duty UltraShift PLUS Will Not Engage a Gear from Neutral Test

Purpose: Measure battery voltage. Visually inspect
the batteries, in-line fuse and power and ground
supplies at the batteries and ECA.

Purpose: Measure proper battery voltage at the
Transmission Harness 4-Way Diagnostic Connec-
tor.

1. Key off. 1. Locate diagnostic port on Transmission Harness.

2. Remove and clean all battery and battery-to-frame 2. Key on. Engine off.

RNECHONS. 3. Measure voltage between Pin B and Pin C.

Remave and dlean ground supply to-engine. EGL. e If voltage is within 0.6 volts of battery voltage,

4. Inspect Starter, battery and in-line 30-amp fuse go to Step D.
holder connections for corrosion or damaged con-
tacts. Also, inspect 50-amp fuse holder on vehicles
equipped with an Electronic Clutch Actuator (ECA.)

= |f voltage is outside of range, repair battery
power supply to TECU. Fuse may be blown,
Repeat test.

5. Measure voltage across batteries.

e |f voltage is 11-13V on a 12-volt system or
22-26Y on a 24-volt system, refer to OEM
guidelines for battery Load Test. Repair or
replace batteries as required. Go to Step B.

* |f voltage is outside of range, repair or replace

batteries and charging system as required. Purpase: Measure proper ignition voltage at the
Repeat this step.

Transmission Harness 4-Way Diagnostic Connec-
tor.

1. Key on. Engine off.
2. Measure voltage between Pin A and Pin C.
* |fvoltage is within 0.6 volts of battery voltage,

, go to Step E.
Purpose: Verify proper ground path between the . . R
batteries and the Transmission Harness 4-Way Di- * If voltage is outside of range, repair ignition
agnostic Connector. power supply to TECU. Fuse may be blown,
Repeat test.

1. Locate diagnostic port on Transmission Harness.

2. Key on. Engine off.

3. [Measure voltage between Pin C and the battery
negative (=) post.

o |f voltage is 0.70 volts or less, go to Step C.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.
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Symptom Isolation Procedures | Heavy-Duty UltraShift PLUS Will Not Engage a Gear from Neutral Test

Purpose: Measure battery voitage supplied to the
Electronic Clutch Actuator (ECA).

Purpose: Monitor Input Shaft Speed in Ser-
viceRanger.

o e g By ek

Key off.

Disconnect battery negative.
Disconnect ECA 3-way connector.
Reconnect battery negative.

Measure voltage between Pin B and Pin C of 3-way
connector.

* |f voltage is within 0.6 volts of battery voltage,
go to Step F.

* |f voltage is outside of range, repair battery
power supply to ECA. Fuse may be blown.
Repeat test.

Purpose: Visually observe the gear display when

placing the transmission into drive.

1. Key on. Engine off.

2. Depress service brake.
3. Start engine.

4. Place Shift Leverin D.
5. Observe gear display.

e |f gear display shows a solid N and the warn-
ing tone sounds, go to Step G.

e |f gear display shows a flashing gear, go to
Step N.

* |f gear display shows a solid gear but the vehi-
cle will not move, contact your local Eaton
Representative or call 1-800-826-HELP
(4357).

2013.08.6
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Key off.
Connect ServiceRanger.

Start engine. Let idle with foot off brake for more
than 3 seconds.

View Input Shaft speed.

o |f Input Shaft speed exists, contact your local
Eaton Representative or call 1-800-826-HELP
(4357).

= |f Input Shaft speed does not exist, go to Step
H.

Purpose: Measure the resistance of the Input Shaft

Speed Sensor through the Transmission Harness.

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-Way Con-
nector.

Measure the resistance between the Transmission
Harness 38-Way Connector Pin 7 and Pin 8.

» |f resistance is 2K-4.5K ohm, go to Step L.

* |f resistance is outside of range, go to Step K.
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Purpose: Test the Input Shaft Speed Sensor circuit

for a shart to ground through the Transmission
Harness.

Measure resistance between the Transmission Har-
ness 38-Way Connector Pin 7 and ground.

« |f resistance is OL, go to Step J.

« |f resistance is less than 10K ohm, go to Step.
K.

Purpose: Measure the resistance of the Input Shaft
Speed Sensor at the Input Shaft Speed Sensor,

Purpose: Visually remove and inspect the Input
Shaft Speed Sensor for contamination ar damage.

Inspect Input Shaft Speed Sensor for contamina-

tion or damage.

* |f no problem found, go to Step M.

e |f problem found or you were sent here from
Step L or K, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duly Input Shaft Speed Sensor

Inspect the upper countershaft PTO gear for
damage. Go to Step V.

© 2013 Eaton. All rights resarved

Disconnect the Transmission Harness from the
Input Shaft Speed Sensor.

Measure resistance between Input Shaft Speed
Sensor Pin A and Pin B.

* |f resistance is 2K-4.5K ohm, go to Step L.
» |f resistance is outside of range, go to Step J.

Purpose: Test the Input Shaft Speed Sensor circuit

for a short to ground at the Input Shaft Speed Sen-
sor.

Measure resistance between Input Shaft Speed
Sensor Pin A and ground.

* |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.

» |f resistance is less than 10K ohm, go to Step
J.
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Purpose: Verify mechanical movement of the up-
per countershaft within the transmission.

1. Key off.
Verify the upper countershaft is turning.

3. Turn the Input Shaft and verify the upper counter-
shaft is rotating.

e |f upper countershaft is turning, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-
trol Unit (TECU)

Go to Step V.

« [f upper countershaft is not turning, contact
your Eaton Representative or call Eaton at
1-800-826-HELP (4357).

2013.08.6
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Symptom Isolation Procedures | Heavy-Duty UltraShift PLUS Will Not Engage a Gear from Neutral Test

Purpose: Monitor Input Shaft Speed in Ser-
viceRanger.

U O

Connect ServiceRanger.
Start engine.

Depress service brake.
Place Shift Lever in D.
View Input Shaft speed.

e |f Input Shaft speed does not drop below 150
RPM, ECA clutch is out of adjustment or Low
Capacity Inertia Brake (LCIB) is malfunction-

ing.

See “Fault Code 27 - Clutch Disengagement”
on page 1086.

See “Fault Code 45 - High Capacity (HCIB) or
Low Capacity (LCIB) Inertia Brake Failure" on
page 186.

Go to Step V.

e |f Input Shaft Speed drops below 150 RPM,
See “Front Box Control Test” on page 326.
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Purpose: Verify repair.

Key off.
Reconnect all connectors.

Key on.

e R o

Drive the vehicle to determine whether the com-
plaint has been repaired.

« |f the transmission engages a gear, test com-
plete.

= |f the transmission does not engage a gear, go
to Step A. to find error in testing.
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TRTS0930

UliraShift DM3 Will Not Engage a Gear from Neutral Test

Overview

This symptom-driven test is performed if the transmission
does not engage a gear, and there are no active or Inactive
codes.

Detection

If the Transmission Electronic Control Unit (TECU) is unable
to provide a fault code, the driver may observe this failure
as the transmission not initiating or completing a shift. The
driver may observe this failure as the transmission neutral-
izes.

Fallback
There is no fallback mode for this symptom.

Possible Causes
This symptom can be caused by any of the following:
= |nput Shaft Speed Sensor
* Transmission
* |Inertia Brake
* (Clutch/Clutch Brake
* (QEM Service Brake Switch Operation
= TECU
= Transmission Harness

348
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Component Identification

Transmission Harness 38-way Connector

_ / Shift Bar Housing
/ e
@

Main Shaft

Input shaft
speed sensar

Transmission Harness 38-way Connector —=
) _ Inertia brake

Warning: Do not load test at diagnostic port.
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UltraShift DM3 Will Not Engage a Gear from Neutral Test

Purpose: Measure battery voltage. Visually inspect c Purpose: Measure proper battery voltage at the
the batteries, inline fuse and power and ground transmission harness 4-way diagnostic connector.

supplies at the batteries.

1. Locate diagnostic port on Transmission Harness.

1. Key off.

2. Inspect starter/battery and in-line fuse holder con-
nections for integrity.

Key on.
3. Measure voltage between Pin B and Pin C.

3. Measure voltage across batteries. » [fvoltage is within 0.6 volts of battery voltage,

go to Step D.
e |fyoltage is 11 to 13 volts on a 12-volt system . . )
or 22 to 26 on a 24-volt system, proceed with * Ifvoltage is outside of range, repair battery
battery load test. Repair or replace batteries as power supply to TECU. Fuse may be blown.
required. Go to Step B. Repeat test.

* |f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat test.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

1. Keyon.

Purpose: Verify proper ground path between the

batteries and the transmission harness 4-way diag- 2. Measure voltage between Pin A and Pin C.
nostic connector.

» |fyoltage is within 0.6 volts of battery voltage,

o to Step E.
1. Locate diagnostic port on Transmission Harness. ; . o
* |f yoltage is outside of range, repair ignition
2. Keyon. power supply to TECU. Fuse may be blown.
3. Measure voltage between Pin C and the battery Repeat test.

negative post.
o |f voltage is 0.70 volts or less, go to Step C.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.
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Purpose: Visually observe the gear display when
placing the transmission into Drive.

Symptom Isolation Procedures | UltraShift DM3 Will Not Engage a Gear from Neutral Test

e R o

Key an.

Start engine.

Apply service brake while selecting D.
Observe Gear Display.

Note: Using a ServiceRanger a PC-based Service
Tool, verify OEM service brake operation.

« |f Gear Display shows a solid N and the warn-
ing tone sounds, go to Step F.

= |f Gear Display shows a flashing gear with
arrows, go to Step M.

« |f Gear Display shows a flashing gear with no
arrows, See "Front Box Control Test" on
page 326.

* |f Gear Display shows a solid gear but the vehi-
cle will not move, contact your Eaton Repre-
sentative or call Eaton at 1-800-826-HELP
(4357).

Purpose: Monitor Input Shaft Speed in Ser-
viceRanger.

i 2013 Eaton. All rights reserved

Key off.
Connect PC-based Service Tool.

Start engine. Increase RPM and hold above 1000
RPM.

View Input Shaft speed.

* |f Input Shaft speed exists, contact your Eaton
Representative or call Eaton at
1-800-826-HELP (4357).

= |f Input Shaft speed does not exist, go to Step
G.

Purpose: Measure the resistance of the Input Shaft

Speed Sensor through the Transmission Harness.

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector.

Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

» |fresistance is 2K to 4.5K ohm, go to Step H.

* |f resistance is outside of range, go to Step J.
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3a2

Purpose: Test the Input Shaft Speed Sensor circuit

for a shart to ground through the Transmission
Harness.

Measure resistance between the Transmission Har-
ness 38-way connector Pin 7 and ground.

* |f resistance is OL, go to Step I.

« |f resistance is less than 10K ohm, go to Step.
J.

Purpose: Measure the resistance of the Input Shaft
Speed Sensor at the Input Shaft Speed Sensor,

Purpose: Visually remove and inspect the Input
Shaft Speed Sensor for contamination ar damage.

Inspect Input Shaft Speed Sensor for contamina-

tion or damage.

* |f no problem found, go to Step L.

e |f problem found, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

and inspect the upper countershaft PTO gear
for damage. Go to Step V.

© 2013 Eaton. All rights resarved

Disconnect the Transmission Harness from the
Input Shaft Speed Sensor.

Measure resistance between Input Shaft Speed
Sensor Pin A and Pin B.

* |f resistance is 2K to 4.5K ohm, go to Step K.

» |[f resistance is outside of range, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

Goto Step V.

Purpose: Test the Input Shaft Speed Sensor circuit

for a short to ground at the Input Shaft Speed Sen-
sor.

Measure resistance between Input Shaft Speed
Sensor Pin A and ground.

* |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
= |f resistance is less than 10K ohm, replace the:

- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

Go to Step V.
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L Purpose: Verify mechanical movement of the up-
per countershaft within the transmission.

1. Key off.

2. Turn the Input Shaft and verify the upper counter-
shaft is rotating.

* |f upper countershaft is turning, replace the:
- Medium-Duty Transmission Electronic Con-

trol Unit (TECU)

- Heavy-Duty Transmission Electronic Con-

trol Unit (TECU)
Go to Step V.

« |f upper countershaft is not turning, contact
your Eaton Representative or call Eaton at
1-800-826- HELP (4357) for a repair strategy.

Purpose: Monitor Input Shaft Speed in Ser-

viceRanger.

1. Connect PC-based service tool.
Start engine
3. View input shaft speed.

* |f input shaft speed stays above 150 RPM,
clutch is dragging, go to Step N.

e |f input shaft speed drops below 150 RPM,
test complete and go to Step V.

2013.08.16
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Symptom Isolation Procedures | UltraShift DM3 Will Not Engage a Gear from Neutral Test

Purpose: Perform Inertia Brake Test using Ser-
viceRanger.

Key on.
Make sure the PTO is off.

Connect ServiceRanger a PC-based Service Tool
and select Advanced Product Functions.

Start engine.
Select Inertia Brake Test.
Run test and follow instructions.
* Test passes, replace clutch and go to Step V.

o Test fails, replace the:
- Medium-Duty Inertia Brake
- Heavy-Duty Inertia Brake

Go to Step V.

» Testaborts, correct displayed test failure con-
dition and retest.

Purpose: Verify repair.

Key off.

Reconnect all connectors.

Key on.

Drive the vehicle to determine whether the com-
plaint has been repaired.

= |f the transmission engages a gear, test com-
plete.

= |f the transmission does not engage a gear go
to Step A. to find error in testing.
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UltraShift AW3 Clutch Engagement Test

Overview

This symptom-driven test is performed if a clutch engage-
ment complaint exists, 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 clutch engagement complaint;
however, it may effect vehicle performance.

Possible Causes
This symptom can be caused by any of the following:
*  Low fluid level
* |Inertia Brake
= (lutch calibration
= Transmission

354
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Symptom Isolation Procedures | UltraShift AW3 Clutch Engagement Test
Component Identification

= ——
oﬂo[lo

341

|TL
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N
VAVAVY

Inertia Brake
WetClutch Fluid
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UltraShift AW3 Clutch Engagement Test

A Purpose: Inspect the transmission fluid level.

Purpose: Bring engine up to operating temperature
and test the clutch engagement operation.

Place transmission in neutral.

Allow engine to idle at 600 to 700 RPM for a mini-
mum of 2 minutes. Ensure transmission fluid tem-

Key on.

Engine running, allow engine to reach operating
temperature.

perature is 60 to 120 degrees F (16 to 49 degrees
C)

3. Check transmission fluid level.

o If fluid level is at COLD-FULL mark, go to St : ﬂ:ﬁm::hlcle to idle in neutral for a minimum of 2
B\A :

3. Key off.
Start vehicle.

o Iffluid level is below the COLD-ADD mark, cor- 6. Drive vehicle.

rect fluid level, check for leaks. Drive Vehicle, if
clutch engagement complaint exists, repeat
this step.

* |f clutch engagement complaint does not
change, go to Step D,

* |f clutch engagement complaint is corrected,
test complete,

Purpose: Visually inspect the torsional coupler.

1. Remove the flywheel inspection cover and inspect
the rubber coupler for damage or shear.

* |f no damage is observed, go to Step C.

* |f damage is observed, replace the Torsional
Coupler. go to Step V.

356 © 2013 Eaton. All rights resarved 2013.08.16



TRTS0930 Symptom Isolation Procedures | UltraShift AW3 Clutch Engagement Test

Purpose: Disconnect the Inertia Brake from the Purpose: Verify repair.

Transmission Harness and test the clutch engage-
ment operation.

1. Key Off.
1. Key off.
¥ 2. Reconnect Transmission Harness to Inertia Brake.
2. Disconnect Transmission Harness from the Inertia
Brake. 3. Keyon.
3. Keyon. 4. Drhl.fﬂ the vehicle to {jetermine whether the com-
plaint has been repaired.
4. Drive vehicle (Flashing Service Light will exist). . . .
i * |f shift complaint has not been repaired, con-
* If clutch engagement complaint does not tact your Eaton Representative or call Eaton at
change, Contact your Eaton Representative or 1-800-826-HELP (4357).
call Eaton at 1-800-826-HELP (4357). _ _ _
» [f the shift complaint has been repaired, test
« |f clutch engagement complaint is corrected, complete.
replace the:
- Medium-Duty Inertia Brake
- Heavy-Duty Inertia Brake
Go to Step V.
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AutoShift AS3 Shift Complaint Test

Overview
This symptom-driven test is performed if a shift complaint
exists, 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.

Possible Causes
This fault code can be caused by any of the following:
= Electric Shifter
+ Range system
= Splitter system
= |nput Shaft Speed Sensor
* Transmission Harness
= Shift Bar housing
= Transmission Electronic Control Unit (TECU)

3o8
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Component Identification

Range Sysiem

fnput Shaft
/! Spead Seasor
7 g /fﬁ
i
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[ e = P :é
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= E =
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A
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5 L/ Splitter System
e =
Transmission Harness

Tranzmission ECL
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AutoShift AS3 Shift Complaint Test

Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-
nostic connector.

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1. Key off. 1. Locate diagnostic port on Transmission Harness.

2. Inspect starter/battery and in-line fuse holder con- 2. Keyon.

ections forintborty. Measure voltage between Pin C and the battery

3. Measure voltage across batteries. negative post.

Wi - [ Bl Lol Teest ad Diagnestic Pori
- Diagnan s Poif

APnT
[T
el i

 |f voltage is 11 to 13 volts on a 12-volt system o [fvoltage is:0.70 volts or-less. ao to
or 22 to 26 on a 24-volt system, proceed with g . ' . 8 _ Sten L.
battery load test. Repair or replace batteries as * If voltage is outside of range, repair battery
required. Go to Step B ground supply to TECU. Repeat test.

« |f yoltage is outside of range, repair or replace
batteries and charging system as required.
Repeat this step.
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Purpose: Measure proper battery voltage at the Purpose: Measure proper ignition voltage at the

transmission harness 4-way diagnostic connector. transmission harness 4-way diagnostic connector.
1. Locate diagnostic port on Transmission Harness. 1. Keyon.

Key an. 2. Measure voltage between Pin A and Pin C.

3. Measure voltage between Pin B and Pin C.

Weursing! - Do Moy Lad Test 3t Maga i Por

& Diagaistics it

» |fyoltage is within 0.6 volts of battery voltage,

i e otoStep E
« |f yoltage is within 0.6 volts of battery voltage, g
go to Step D. * |f voltage is outside of range, repair ignition
. . . ower supply to TECU. Fuse may be blown.
« |f yoltage is outside of range, repair battery Eepeat tegltj. ¥ y

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Monitor Input Shaft Speed in Ser-
viceRanger.

1. Connect PC-based service tool and menitor Input
Shaft speed with Clutch Pedal released.

* |finput shaft speed matches engine RPM, go
to Step K.

* |f Input shaft speed reads 0, go to Step F.
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F Purpose: Measure the resistance of the Input Shaft
Speed Sensor through the Transmission Harness.

1. Key off.
Disconnect negative battery cable.

3. Disconnect the Transmission Harness 38-way con-
nector.

4. Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

(2 { o)
§ -
k= cf g
E_
oo e

e |f resistance is 2K to 4.5K ohm, go to Step G.
* |f resistance is outside of range, go to Step L.

362 © 2013 Eaton. All rights resarved
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Purpose: Test the Input Shaft Speed Sensor circuit

for a shart to ground through the Transmission
Harness.

Measure resistance between the Transmission Har-
ness 38-way connector Pin 7 and ground.

* |f resistance is OL, go to Step H.

* |f resistance is less than 10K ohm, go to Step
.

Purpose: Visually remove and inspect the Input

Shaft Speed Sensar for contamination or damage.

Inspect Input Shaft Speed Sensor for contamina-
tion or damage.

* |f no problem found, replace the:
- Medium-Duly Transmission Elecironic Con-
frol Unit (TECU)
- Heavy-Duty Transmission Electronic Con-
frol Unit (TECU)
Go to Step V.

* |f problem found or you were sent here from
Step H or |, replace the:

- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor
Inspect the upper countershaft PTO gear for

damage. Go to Step V.
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Purpose: Measure the resistance of the Input Shaft Purpose: Test the Input Shaft Speed Sensor circuit
Speed Sensor at the Input Shaft Speed Sensor, for a short to ground at the Input Shaft Speed Sen-
sor.

1. Disconnect the Transmission Harness from the
Input Shaft Speed Sensor. 1. Measure resistance between Input Shaft Speed

: Sensor Pin A and ground.
2. Measure resistance between Input Shaft Speed

Sensor Pin A and Pin B.

RETEN

[ |
§ x 7 4TG]HDUND

* |fresistance is OL, replace the:
- Medium-Duty Transmission Harness

= |f resistance is 2K to 4.5K ohm, go to Step J. - Heavy-Duty Transmission Harness
= |f resistance is outside of range, go to Step H. Go to Step V.

* |f resistance is less than 10K ohm, go to Step
H.
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Purpose: Measure vehicle air supply pressure.

1. Key off.

2. Install a 0-100 PSI air pressure gauge in the regu-
lated test port of the air filter/regulator.

3. Start engine and allow air pressure to build to gov-
grnor cut-off.

4. Monitor the vehicle air pressure gauge on the dash,

0-100 PSI &

Regulated test port

« |f air pressure cuts off between 90 to 120 PSI,
go to Step L.

= |f air pressure is outside of range, repair vehi-
cle air system as required. Repeat test.

L Purpose: Confirm vehicle maintains air supply
pressure.

1. Key off.
2. Monitor the vehicle air pressure gauge on the dash.
« |f vehicle maintains air pressure, go to Step M.

= |f vehicle loses air pressure, repair vehicle air
system as required. Repeat test.

TRTS0930

Purpose: Verify air filter/requlator operation.

1. Read air pressure gauge installed at the regulated
port.

* |f air pressure is between 55 to 65 PSI, go to

Step 0.
o |f air pressure is outside of range, go to Step
N.

Purpose: Confirm air flow to the filter regulator

supply port.

1. Remaove air supply line to the air filter/regulatar and
check airflow.

o |f air flows from the supply line, repair Air Fil-
ler Regulator. Go to Step K.

e |f air does not flow from the supply line, repair
vehicle air supply to the regulator. Go to Step.
K.
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Symptom [solation Procedures | AutoShift AS3 Shift Complaint Test

Purpose: Measure low range air pressures.

Purpose: Measure high range air pressures.

1. Key off.

2. Install both 0-100 PSI air pressure gauges into the
range cover diagnostic ports.

3. Start vehicle and allow air pressure to build to gov-
grnor cut-off.

4. Turn off engine, but leave key on.

With Shift Control, select reverse, then select neu-
tral.

Note: Five minutes is allowed for checking the air
pressure after shifting the transmission to
neutral.

HI range
0-100 PS5l gauge LO range
(' 0-100 PSI gauge

« |f low range gauge is between 55 to 65 PSI and
If high range gauge is 0 PSI, go to Step P.

« |f both air pressure gauges do not read as
listed above, replace Range Valve. Go to Step.
P.

2013.08.16 @ 2013 Eaton. All rights resarved

Key on.

With the Shift Control, select the highest reverse
gear available by pressing the upshift button/arrow,
then select neutral.

HI range
0-100 P51 gauge LO range

(0 . 0-100 PSI gauge

= |f high range gauge is between 55 to 65 PSI
and if low range gauge is 0 PSI, go to Step @,

* |f both air pressure gauges do not read as

listed ahove, replace Range Valve. Go to Step.
'

Purpose: Identify if the transmission is eguipped
with a splitter system.

Is the transmission equipped with a splitter sys-
tem? (i.e. 18-Speed)

« |f the transmission is equipped with a splitter
system, go to Step R.

* |fthe transmission is not equipped with a split-
ter system, go to Step V.
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Purpose: Measure high splitter air pressures.

1. Key off.

2. Start vehicle and allow air pressure to build to gov-
ernor cut-off.

Turn off engine, but leave key on.

4. With Shift Control, select reverse (R1 in gear dis-
play for 13/18-speed), then select neutral

Note: Five minutes is allowed for checking the
pressure after moving the Shift Lever to neu-
tral.

LO split
0-100 PS5l gauge

HI split
0-100 PS| gauge

@

« |f high splitter gauge is between 55 to 65 PS|
and if low splitter gauge is 0 PSI, go to Step S.

« |f air pressure gauges do not read as shown
above, replace Splitter Valve. Go to Step V.

366 © 2013 Eaton. All rights resarved

1.
2.

Purpose: Measure low splitter air pressures.

Key on.

With Shift Control, select reverse (R2 in the gear

display 13/18-speed).

Note: If R2 isn't displayed the up arrow button
needs to be pressed.

HIGH split
0-100 PSI gauge

P =}

S LOW split
I-I 0-100 PSI gauge

» |f low splitter gauge is between 55 to 65 PSI
and if high splitter gauge is 0 PSI, go to Step.
V.

= |f air pressure gauges do not read as shown
ahove, replace Splitter Valve. Go to Step V.

2013.08.16
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Purpose: Verify repair.

Key off.
Remaove all pressure gauges.
Reconnect all connectors.

Key on.

o e g By ek

Drive the vehicle to determine whether the com-
plaint has been repaired.

» [f the transmission shifts normal, test com-
plete.

* |f the transmission still has a shifting com-
plaint, find error in testing. Go to Step A.

2013- 08.16 i 2013 Eaton. All rights reserved 367



Heavy-Duty UltraShift PLUS Shift Complaint Test | Symptom lsolation Pracedures

TRTS0930

Heavy-Duty UltraShift PLUS Shift Complaint Test

Overview
This symptom-driven test is performed if a shift complaint
gxists, 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 shift complaint; however, it
may effect vehicle performance.

Possible Causes

This symptom can be caused by any of the following:
= |nertia Brake
* |nput Shaft Speed Sensor
+ Transmission Electronic Control Unit (TECU)
= Transmission Harness
» Range System
= Splitter System

368
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Symptom Isolation Procedures | Heavy-Duty UltraShift PLUS Shift Complaint Test

Component Identification

Range Sysiem

fnput Shaft
/ Spesd Seasor
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5 L Splitter System
B =
= = = == Transmission Harness

" Transmission ECU

f Warning: Do not load test at Diagnostic Port.
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Heavy-Duty UltraShift PLUS Shift Complaint Test

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries and ECA.

Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-
nostic connector.

1. Key off. 1. Locate diagnostic port on Transmission Harness.

2. Remove and clean all battery and battery to frame 2. Keyon.

RNECHONS. Measure voltage between Pin C and the battery

Remaove and clean ground supply to engine ECU. negative post.

4. Inspect starter/battery and in-line 30-amp fuse
holder connections for carrosion or damaged con- iy 7
tacts. Also, inspect the 50-amp fuse holder on vehi- T
cles equipped with an Electronic Clutch Actuator
(ECA.)

5. Measure voltage across batteries.

Wi - [ Bl Lol Teest ad Diagnestic Pori
- Diagnan s Poif

APnT
[T
el i

* |f voltage is 0.70 volts or less, go to Step C.

* |f voltage is outside of range, repair battery
ground supply to TECU. Repeat test.

« |fvoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as
required. Go to Step B.

* |f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat this step.
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Symptom Isolation Procedures | Heavy-Duty UltraShift PLUS Shift Complaint Test

Purpose: Measure proper battery voltage at the
transmission harness 4-way diagnostic connector.

1. Locate diagnostic port on Transmission Harness.
Key an.

Measure voltage between Pin B and Pin C.
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« |f yoltage is within 0.6 volts of battery voltage,
go to Step D.

« |f yoltage is outside of range, repair battery
power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Measure proper ignition voltage at the
transmission harness 4-way diagnostic connector.

Key on.

Measure voltage between Pin A and Pin C.

Waiareing! « Do Moy L ecad Test ai Dagn o Port

& Diagaistics it s

\L ool o T e reian
camer af the trasemissian A= Sarvise ignson 4

» |fyoltage is within 0.6 volts of battery voltage,
go to Step E

= |f voltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

2013.08.7
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372

Purpose: Measure battery voitage supplied to the
Electronic Clutch Actuator (ECA).

o e g By ek

Key off.

Disconnect battery negative.
Disconnect ECA 3-way connector.
Reconnect battery negative.

Measure voltage between Pin B and Pin C of 3-way
connector.

* |f voltage is within 0.6 volts of battery voltage,
go to Step F.

* |f voltage is outside of range, repair battery
power supply to ECA. Fuse may be blown.
Repeat test.

Purpose: Perform LCIB Deceleration Test using

ServiceRanger.

Key an.

Connect ServiceRanger, select Advanced Product
Function.

Start engine.
Select Low Capacity Inertia Brake deceleration test.
Run test and follow instructions,

» Test passes (5 consecutive tests pass), go to
Step G.

* Test fails (5 consecutive tests fail). See “Fault
Code 45 - High Capacity (HGIB) or Low Capac-
ity (LCIB) Inertia Brake Failure” on page 186.

© 2013 Eaton. All rights resarved

Purpose: Monitor Engine Speed and Input Shaft
Speed in ServiceRanger.

Atidle, compare engine RPM to input shaft RPM
with ServiceRanger.

* |f Input Shaft speed matches engine RPM, go
to Step M.

o |f Input Shaft speed reads 0, go to Step H.

Purpose: Measure the resistance of the Input Shaft

Speed Sensor through the Transmission Harness.

Key off.
Disconnect negative battery cable.

Disconnect the Transmission Harness 38-way con-
nector.

Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

* |f resistance is 2K to 4.5K ohm, go to Step |.
» |f resistance is outside of range, go to Siep K.
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Purpose: Test the Input Shaft Speed Sensar circuit Purpose: Measure the resistance of the Input Shaft
for a shart to ground through the Transmission Speed Sensor at the Input Shaft Speed Sensor,
Harness.

1. Disconnect the Transmission Harness from the
1. Measure resistance between the Transmission Har- Input Shaft Speed Sensor.

ness 38-way connector Pin 7 and ground. :
2. Measure resistance between Input Shaft Speed

© N ) Sensor Pin A and Pin B.
o Rt . [oHmE
0 T B0 i | h_ '/f_ - = __\_\\ll - =
R TTTN— L i Eg I J T‘ T I
« |f resistance is OL, go to Step J.
= |f resistance is less than 10K ohm, go to Step * |fresistance is 2K to 4.5K ohm, go to Step L.
K

= * |f resistance is outside of range, go to Step J.

Purpose: Test the Input Shaft Speed Sensor circuit
for a short to ground at the Input Shaft Speed Sen-
Sor.

Purpose: Visually remove and inspect the Input
Shaft Speed Sensar for contamination or damage.

1. Inspect Input Shaft Speed Sensor for contamina-

tion or damage. 1. Measure resistance between Input Shaft Speed
« If no problem found, go to Step M. Sensor Pin A and ground.
« |f problem found or you were sent here from — 1 [[ome
Step K or L, replace the: (73 1)
- Medium-Duty Input Shaft Speed Sensor ol 2 e

- Heavy-Duty Input Shaft Speed Sensor T e

Inspect the upper countershaft PTO gear for
damage. Go to Step V.
* |f resistance is OL, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

Go to Step V.
* |f resistance is less than 10K ohm, go to Step
d.
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Purpose: Measure vehicle air supply pressure.

1. Key off.

2. Install a 0-100 PSI air pressure gauge in the regu-
lated test port of the air filter/regulator.

3. Start engine and allow air pressure to build to gov-
grnor cut-off.

4. Monitor the vehicle air pressure gauge on the dash,

0-100 PSI §

Regulated test port

e |f air pressure cuts off at 90 to 120 PSI, go to
Step N.

e |f air pressure is outside of range, repair vehi-
cle air system as required. Repeat test.

Purpose: Confirm vehicle maintains air supply
pressure.

1. Key off.
2. Monitor the vehicle air pressure gauge on the dash.
* |f vehicle maintains air pressure, go to Step 0.

« |f vehicle loses air pressure, repair vehicle air
system as required. Repeat test.

Purpose: Verify air filter/requlator operation.

1. Read air pressure gauge installed at the regulated
port.

* |f air pressure is 55 to 65 PSI, go to Step Q.

o |f air pressure is outside of range, go to Step
P.

Purpose: Confirm air flow to the filter regulator

supply port.

1. Remove air supply line to the air filter/requlator and
check airflow,

o |f air flows from the supply line, repair Air Fil-
ter Regulator. Go to Step L,

» [f air does not flow from the supply line, repair
vehicle air supply to the regulator and go to

Step L.
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Purpose: Measure low range air pressures. Purpose: Measure high range air pressures.

1. Key off. 1. With the Shift Control, select the highest reverse
gear available by pressing the upshift button/arrow,

2. Install both 0-100 PSI air pressure gauges into the tHenanloct et

range cover diagnostic ports.

3. Start vehicle and allow air pressure to build to gov- HI range
ernor cut-off. 0-100 PSI gauge LO range
0-100 F-‘SI gauge

4. Turn off engine, but leave key on.

With Shift Control, select reverse, then select neu-
tral.

Note: Five minutes is allowed for checking the air
pressure after shifting the transmission to
neutral.

HI range
0-100 PS5l gauge LO range

0-100 F‘SI gauge

« |f high range gauge is 55 to 65 PSI and low
range gauge is 0 PSI, go to Step S.

* |f neither air pressure gauge reads as listed

above, replace the Range Valve. Go to Siep V.

« |f low range gauge is 55 to 65 PS| and if high
range gauge is 0 PSI, go to Step R. Purpose: [dentify if the transmission is equipped
with a splitter system.

* |f neither air pressure gauge reads as listed
above, replace the Range Valve. Go to Step V.,

1. Isthe transmission equipped with a splitter sys-
tem? (i.e. 13-Speed)

« |f the transmission is equipped with a splitter
system, go to Step T.

* |f the transmission is not equipped with a split-
ter system, go to Step V.
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T Purpose: Measure high splitter air pressures.

1. Key off.

2. Start vehicle and allow air pressure to build to gov-
ernor cut-off.

Turn off engine, but leave key on.

4. With Shift Control, select reverse (R1 in gear dis-
play for 13/18-speed), then select neutral

Note: Five minutes is allowed for checking the
pressure after moving the Shift Lever to neu-
tral.

LO split
0-100 PS5l gauge

HI split
0-100 PS| gauge

« |f high splitter gauge is 55 to 65 PS! and if low
splitter gauge is 0 PSI, go to Step U.

# |f neither air pressure gauge reads as listed
above, replace Splitter Valve. Go to Step V.
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1.
2.

Purpose: Measure low splitter air pressures.

Key on.

With Shift Control, select reverse (R2 in the gear
display 13/18-speed).

Note: If R2 isn't displayed the up arrow button
needs to be pressed.

HIGH split
0-100 PSI gauge

Q

P =}

S LOW split
I-I 0-100 PSI gauge

* |f low splitter gauge is 55 to 65 PSI and if high
splitter gauge is 0 PSI, go to Step V.

* |f neither air pressure gauge reads as listed
above, replace the Splitter Valve. Go to Step.
V.

2013.08.7
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Purpose: Verify repair.

Key off.
Remaove all pressure gauges.
Reconnect all connectors.

Key on.

o e g By ek

Drive the vehicle to determine whether the com-
plaint has been repaired.

» [f the transmission shifts normal, test com-
plete.

* |f the transmission still has a shifting com-
plaint go to Step A. to find error in testing.
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TRTS0930

UltraShift DM3 Shift Complaint Test

Overview
This symptom-driven test is performed if a shift complaint
gxists, 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 shift complaint; however, it
may effect vehicle performance.

Possible Causes
This symptom can be caused by any of the following:
= |nertia Brake
* |nput Shaft Speed Sensor
= Transmission Electric Control Unit (TECU)
= Transmission Harness
» Range System
= Splitter System

378
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Component Identification

Input Shaft Range System
i Speed Sansor
] i f
8 1/ {1 ®
A |
F é e
I
: kg o
7 =
ig If |
i ™ @
£
] a
/ (I
[~]
i "
5 Splitter System
o o E_
D=0 08
B d e=n &5 a=»
e Transmission Harness

Transmission ECU

f Warning: Do not load test at the Diagnostic Port.
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UltraShift DM3 Shift Complaint Test

Purpose: Verify proper ground path between the
batteries and the transmission harness 4-way diag-
nostic connector.

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1. Key off. 1. Locate diagnostic port on Transmission Harness.

2. Inspect starter/battery and 2. Keyon.

in-line fuse holder connections for integrity. Measure voltage between Pin C and the battery

3. Measure voltage across batteries. negative post.

Wi - [ Bl Lol Teest ad Diagnestic Pori
- Diagnan s Poif

APnT
[T
el i

e |fyoltage is 11 to 13 volts on a 12-volt system

or 22 10 26 0n a 24-valt system, proceed with * |f voltage is 0.70 volts or less, go to Step C.

battery load test. Repair or replace batteries as » |fvoltage is outside of range, repair battery
required and go to Step B ground supply to TECU. Repeat test.

« |f yoltage is outside of range, repair or replace
batteries and charging system as required.
Repeat test.

380 © 2013 Eaton. All rights resarved 2013.08.6



TRTS0930 Symptom Isolation Procedures | UltraShift DM3 Shift Complaint Test

Purpose: Measure proper battery voltage at the Purpose: Measure proper ignition voltage at the

transmission harness 4-way diagnostic connector. transmission harness 4-way diagnostic connector.
1. Locate diagnostic port on Transmission Harness. 1. Keyon.

Key an. 2. Measure voltage between Pin A and Pin C.

3. Measure voltage between Pin B and Pin C.

Weursing! - Do Moy Lad Test 3t Maga i Por

& Diagaistics it

» |fyoltage is within 0.6 volts of battery voltage,

i e otoStep E
« |f yoltage is within 0.6 volts of battery voltage, g
go to Step D. * |f voltage is outside of range, repair ignition
. . . ower supply to TECU. Fuse may be blown.
« |f yoltage is outside of range, repair battery Eepeat tegltj. ¥ y

power supply to TECU. Fuse may be blown.
Repeat test.

Purpose: Monitor Engine Speed and [nput Shaft
Speed in ServiceRanger.

1. Compare engine RPM to Input Shaft RPM with Ser-
viceRanger.

Note: Engine RPM must remain above 1000 RPM
during the following test.

o |f Input Shaft speed matches engine RPM, go
to Step K

* |f Input shaft speed reads 0, go to Step F.
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TRTS0930

Purpose: Measure the resistance of the Input Shaft
Speed Sensor through the Transmission Harness.

Purpose: Visually remove and inspect the Input
Shaft Speed Sensor for contamination or damage.

Key off.

Inspect Input Shaft Speed Sensor for contamina-

Disconnect negative battery cable. tion or damage.

* |f no problem found, replace TECU and go to
Step V.

o |f problem found or you were sent here from
Step | or Step J, replace the:
- Medium-Duty Inpui Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

3. Disconnect the Transmission Harness 38-way con-
nector.

4. Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

Inspect the upper countershaft PTO gear for
damage. Go to Step V.

e |f resistance is 2K to 4.5K ohm, go to Step G.
* |f resistance is outside of range, go to Step L.

I Purpose: Measure the resistance of the Input Shaft
Speed Sensor at the Input Shaft Speed Sensor.

1. Disconnect the Transmission Harness from the
Input Shaft Speed Sensor.

2. Measure resistance between Input Shaft Speed
Sensor Pin A and Pin B.

Purpose: Test the Input Shaft Speed Sensor circuit

for a shart to ground through the Transmission
Harness.

1. Measure resistance between the Transmission Har- - BT
ness 38-way connector Pin 7 and ground.

* |f resistance is OL, go to Step H.

[OHME |

. :f resistance is less than 10K ohm, go to Step. o Iftesistanice 1§ 2K o 45K ohin, 60 t0.§

« |f resistance is outside of range, go to Step H.
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Purpose: Test the Input Shaft Speed Sensar circuit

for a short to ground at the Input Shaft Speed Sen-
sor.

1. Measure resistance between Input Shaft Speed
Sensor Pin A and ground.

| DHMS

'l
GROUND

* |f resistance is OL, replace the:
- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
e |f resistance is less than 10K ohm, go to Step
H.

2013.08.6

Symptom Isolation Procedures | UltraShift DM3 Shift Complaint Test

Purpose: Measure vehicle air supply pressure.

1. Key off.

2. Install a 0-100 PSI air pressure gauge in the regu-
lated test port of the air filter/regulator.

3. Start engine and allow air pressure to build to gov-
ernor cut-off.

4. Monitor the vehicle air pressure gauge on the dash.

0-100 PSI §

Regulated test port

o |f air pressure cuts off at 90 to 120 PSI, go to
Step L.

= |f air pressure is outside of range, repair vehi-
cle air system as required. Repeat test.

Purpose: Confirm vehicle maintains air supply
pressure.

1. Key off.
2. Monitor the vehicle air pressure gauge on the dash.
* |f vehicle maintains air pressure, go to Step M.

= |f vehicle loses air pressure, repair vehicle air
system as required. Repeat test.
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384

1.

Purpose: Verify air filter/requlator operation. Purpose: Measure low range air pressures.

Read air pressure gauge installed at the requlated 1. Key off.
porL 2. Install both 0-100 PSI air pressure gauges into the
o |f air pressure is 55 to 65 PSI, go to Step 0. range cover diagnostic ports.
* |f air pressure is outside of range, go to Step 3. Start vehicle. Allow air pressure to build to gover-
N. nor cut-off.

4. Turn off engine, but leave key on.

With Shift Control, select reverse, then select neu-
tral.

Note: Five minutes is allowed for checking the air
pressure after shifting the transmission to

neutral.
N Purpose: Confirm air flow fo the filter regulator
supply port. HI range

1

0-100 PS5l gauge LO range

Remove air supply line to the air filter/regulator and (
check airflow. .

* |f air flows from the supply line, repair the Air.
Filter Regulator.

* |f air does not flow from the supply line, repair
vehicle air supply to the regulator and go to

Step J.

* |f low range gauge reads 55 to 65 PSI and high
range gauge reads 0 PSI, go to Step C.

* |f neither gauge reads as listed above, replace
the Range Valve. Go to Step V.

© 2013 Eaton. All rights resarved 2013.08.6



TRTS0930

Symptom Isolation Procedures | UltraShift DM3 Shift Complaint Test

Purpose: Measure high range air pressures.

Purpose: Measure high splitter air pressures.

1. Keyon.

2. With the Shift Control, select the highest reverse
gear available by pressing the upshift button/arrow,
then select neutral.

HI range
(0-100 P51 gauge L0 range

(o : 0-100 PSI gauge

« |f high range gauge reads 55 to 65 PSl and low
range gauge is 0 PSI, go to Step Q.

« |f neither gauge reads as listed above, replace

the Range Valve. Go to Step V.

Purpose: Identify if the transmission is equipped
with a splitter system.

1. s the transmission equipped with a splitter sys-
tem? (i.e. 13-Speed)

« |f the transmission is equipped with a splitter
system, go to Step B.

« |fthe transmission is not equipped with a split-
ter system, go to Step V.

2013- 036 i 2013 Eaton. All rights reserved

Key off.

Start vehicle and allow air pressure to build to gov-
ernor cut-off.

Turn off engine, but leave key on.

With Shift Control, select reverse (R1 in gear dis-
play for 13/18-speed), then select neutral.

Note: Five minutes is allowed for checking the
pressure after moving the Shift Lever to neu-
tral.

LD split
0-100 PS! gauge

Q

HI split
0-100 PS| gauge

e
(1 !
L

= |f high splitter gauge reads 55 to 65 PSI and
low splitter gauge is 0 PSI, go to Step §.

« |f air pressure gauges do not read as shown
above, replace Splitter Valve. Go to Step V.
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Purpose: Measure low splitter air pressures.

1. Keyon.

2. With Shift Control, select reverse (R2 in the gear
display 13/18-speed).

Note: If R2 isn't displayed the up arrow button
needs to be pressed.

U O

HIGH split
0-100 PSI gauge

e

P i—

= LOW split
iI-I 0-100 PSI gauge

« |f low splitter gauge reads 55 to 65 PSl and if
high splitter gauge is 0 PSI, go to Step V.

« |f neither gauge reads as shown above, replace
the Splitter Valve. Go to Step V.

386
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Purpose: Verify repair.

Key off.

Remaove all pressure gauges.
Reconnect all connectors.
Key on.

Drive the vehicle to determine whether the com-
plaint has been repaired.

= |f the transmission shifts normal. test com-
plete.

* |f the transmission still has a shifting com-
plaint go to Step A. to find error in testing.

2013.08.6
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TRTS0930

UltraShift AW3 Shift Complaint Test

Overview
This symptom-driven test is performed if a shift complaint
gxists, 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 shift complaint; however, it
may effect vehicle performance.

Possible Causes

This symptom can be caused by any of the following:
= Low Fluid Level
* |nertia Brake
* |nput Shaft Speed Sensor
= Transmission Electronic Control Unit (TECU)
* Transmission Harness

388
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Symptom Isolation Procedures | UltraShift AW3 Shift Complaint Test

Component Identification

Transmission ECU

Transmigsion Harness

/] 0
H
: 2
H au F
Q
1 Y
% D G D m Q o)
i
@I ®
H E 7 . .
Eaton T é%
H
H ! &S
Lﬁ ] Lr..f—h—"
[[ n

Inertia Brake
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UltraShift AW3 Shift Complaint Test

A Purpose: Inspect the transmission fluid level.

Purpose: Measure battery voltage. Visually inspect
the batteries, inline fuse and power and ground
supplies at the batteries.

1. Place transmission in neutral.

1. Key off.
2. Allow engine to idle at 600 to 700 RPM for a mini- g
mum of 2 minutes. Ensure transmission fluid tem- 2. Inspect starter/battery and in-line fuse holder can-
perature is 60 to 120 degrees F (16 to 49 degrees nections for integrity.

C)
3. Check transmission fluid level.
e |f fluid level is at cold-full mark, go to Step B.

o |f fluid level is below the cold-add mark, cor-
rect fluid level, check for leaks and go to Step.
HJ

3. Measure voltage across batteries.

* |fvoltage is 11 to 13 volts on a 12-volt system
or 22 to 26 on a 24-volt system, proceed with
battery load test. Repair or replace batteries as

required and go to Step C.

» [f voltage is outside of range, repair or replace
batteries and charging system as required.
Repeat test.
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Purpose: Verify proper ground path between the Purpose: Measure proper battery voltage at the
batteries and the transmission harness 4-way diag- transmission harness 4-way diagnostic connector.
nostic connector.

1. Locate diagnostic port on Transmission Harness.

1. Locate diagnostic port on Transmission Harness.

Key on.
Key on.
Y Measure voltage between Pin B and Pin C.
Measure voltage between Pin C and the battery

negative post.

Niaming! - Do Mt Lowd Test i Dagnastic Part

4-Fn Dagnoetes Far

Weanng! - 1o Blat Load Test ol Diagnashiz #
4Pt Diagrasiics Port

d

]

Benarn fal.
- Sanden Bal. -
-+ Sandee [pnioe 4

[}
4

» |fyoltage is within 0.6 volts of battery voltage,

* |f voltage between Pin C and battery negative gotoStep E.
postis 0.70 volts or less, go to Step D. * |fvoltage is outside of range, repair battery
power supply to TECU. Fuse may be blown.

« |f voltage is outside of range, repair battery

ground supply to TECU. Repeat test. Repeat test.
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Purpose: Measure proper ignition voitage at the F Purpose: Perform “Inertia Brake Test" using Ser-
transmission harness 4-way diagnostic cannector. viceRanger.
1. Keyon. 1. Keyon.
2. Measure voltage between Pin A and Pin C. 2. Connect ServiceRanger, select Advanced Product
Function.

Waaming! - Do Mot Lesard Tesi o Dlagn oodic Pont

Start enging, PTO must be disengaged.
4. Select Inertia Brake test.

4"0:.::
5. Run test and follow instructions.
» Test passes, go to Step G.

* Test fails, replace the:
- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

Bt §
B

camer ol the |I.1'!!III.:l::Il|' :\ ;f'-l.‘!;:li'}hl- Gu tn stE “-
* Test aborts, correct displayed test failure con-
« |f voltage is within 0.6 volts of battery voltage, dition and retest.
go to Step F.

« |f voltage is outside of range, repair ignition
power supply to TECU. Fuse may be blown.
Repeat test.

G Purpose: Monitor Engine Speed and Input Shaft
Speed in ServiceRanger.

1. Drive vehicle and monitor engine RPM and input
shaft RPM with ServiceRanger

= |fengine RPM and input shaft rpm match
during the test drive, test complete.

e |finput shaft RPM is erratic or reads zero, go
to Step H.
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Purpose: Measure the resistance of the Input Shaft Purpose: Test the Input Shaft Speed Sensor circuit
Speed Sensor through the Transmission Harness. for a shart to ground through the Transmission
Harness.

1. Key off.

. . 1. Measure resistance between the Transmission Har-
Disconnect negative battery cable.

ness 38-way connector Pin 7 and ground.

3. Disconnect the Transmission Harness 38-way con-
nector.

4. Measure the resistance between the Transmission
Harness 38-way connector Pin 7 and Pin 8.

* |f resistance is OL, go to Step J.

* |f resistance is less than 10K ohm, go to Step
K.

e |f resistance is 2K to 4.5K ohm, go to Step |
« |f resistance is outside of range, go to Step J,

Purpose: Visually remove and inspect the [nput
Shaft Speed Sensar for contamination or damage.

1. Inspect Input Shaft Speed Sensor for contamina-
tion or damage.

= |f no problem found, replace TECU go to Step.
V.

« |f problem found or you were sent here from
Step J or K, replace the:

- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor
Inspect the upper countershaft PTO gear for
damage. Go to Step V.
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Purpose: Measure the resistance of the Input Shaft Purpose: Test the Input Shaft Speed Sensor circuit
Speed Sensor at the Input Shaft Speed Sensor, for a short to ground at the Input Shaft Speed Sen-
sor.

1. Disconnect the Transmission Harness fram the
Input Shaft Speed Sensor. 1. Measure resistance between Input Shaft Speed

: Sensor Pin A and ground.
2. Measure resistance between Input Shaft Speed

Sensor Pin A and Pin B.

RETEN

s |
2 T I ] 4TG]HDUND

* |fresistance is OL, replace the:
- Medium-Duty Transmission Harness

* |f resistance is 2K to 4.5K ohm, go to Step L. - Heavy-Duty Transmission Harness
* |f resistance is outside of range, go to Step J. Go to Step V.
* |f resistance is less than 10K ohm, go to Step
J.
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Purpose: Verify repair.

Key off.
Reconnect all connectors.

Key on.

e R o

Drive the vehicle to determine whether the com-
plaint has been repaired.

o |f the transmission shifts normal, test com-
plete.

= |f the transmission still has a shifting com-
plaint go to Step A. to find error in testing.
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Shift Lever Back Light Test

Overview
This symptom-driven test is performed if the Shift Lever or
Shift Control back lighting is not functioning.

Detection
There is no detection other than a driver complaint.

Fallback
There is no fallback mode for this symptom.

Possible Causes

This symptom can be caused by any of the following:
= QOEM Wiring
= Shift Control
« Shift Lever

2013.08.6
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Symptom Isolation Procedures | Shift Lever Back Light Test

Component Identification

Push Button Shift Contral
i |

Dimemer comtrol input

Back sida L
i R of
e Push Buttor Control

Dash fights
J0-way connector

Back side Dimmer control input

Shiit Control ECU Legend
All OEM rasponsibla wiring shown is typical”. Consult specific application.
(4-31, C1} = 412 vai switched from TECU

Communication Irem and te the ECUT5.8.2

(-1, 816, 2-17. F2. 1)
{3-25, 5_J3, B3) = Signal retums, grounds, and general OEM wiring
(6-23) = Signal from ECL

2013.08.6
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Shift Lever Back Light Test

A Purpose: Visually identify the Driver Interface De- Purpose: Measure the dimmer switch voltage sup-
vice. ply to the Shift Control.

1. Verify Shift Lever.

e |f vehicle is equipped with an OEM Shift Lever,
refer to OEM for repair strategy.

Key off.
Disconnect Shift Control 30-way connector.

Key on.
* |f vehicle is equipped with a Push Button Shift

Contral, go to Slep B,

* |f vehicle is equipped with Cobra Lever, go to

Turn dimmer switch to max.

U O

Measure voltage between Pin B3 and Pin J3.

[vours |

* |f voltage is within 0.6 volts of battery voltage,
replace Shift Control. Go to Step V.

* |f voltage is outside of range, repair OEM wire
between Pin B3 and the dash lights and go to

Step V.
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Symptom Isolation Procedures | Shift Lever Back Light Test

Purpose: Inspect Cobra Lever lights with dimmer
switehed turned to the max position.

Purpose: Measure the dimmer switch voltage sup-
ply to the Cobra Lever.

1. Keyon.
Turn vehicle lights on.
3. Turn dimmer switch to max.

Cobra Lever lights on, but do not dim when
vehicle lights are on, go to Step D.

Cobra Lever lights do not come on, go to Step

2013.08.6

U O
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Key off.

Disconnect Gobra Lever 8-way connector.
Key on.

Turn dimmer switch to max.

Measure voltage between Pin 5 and Pin 3 on the
8-way Vehicle Harness.

|VOLTS

i

)

ol

00
L ]

;{[

|
0

U

* |f voltage is within 2 volts of battery voltage,
replace Cobra Lever and go to Step V.

* |f voltage is outside of range, repair OEM wire
between Pin 5 and dash lights and go to Step
V.
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Purpose: Measure the ignition voltage supply to Purpose: Verify continuity of the power supply
the Cobra Lever. fram the TECU to the Cobra Lever and test for a
short to ground.
1. Key off.
1. Key off.
2. Disconnect Cobra Lever 8-way connector. y
2. Disconnect Negative battery cable.
3. Keyon.
. . 3. Disconnect Vehicle Harness 38-way connector.
4. Measure voltage between Pin 3 and Pin 4 on the )
8-way Vehicle Harness connector. 4. Measure resistance between:
- Vehicle Harness 38-way connector Pin 31 and
[vorss || Wehicle Harness 8-way connector Pin 4.
= - Vehicle Harness 38-way connector Pin 31 and
ground.
= —

e |f voltage is within 0.6 volts of battery voltage,
replace Cobra Lever. Go to Step V.

* |f resistance between Pin 31 and Pin 4 is 0 to
0.3 ohms and the resistance between Pin 31
and ground is OL, go to Step G.

* |f voltage is out of range, go to Step F.

* |f any of the above conditions are not met,
replace the;

- Medium-Duty Transmission Harness
- Heavy-Duty Transmission Harness

Go to Step V.
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Purpose: Verify continuity of the ground supply Purpose: Verify repair.
from the TECU to the Cobra Lever and test for a
short ta ground.
1. Key off.
1. Key off.
X 2. Reconnect all connectors.
2. Measure resistance between Vehicle Harness
38-way connector Pin 25 and Vehicle Harness 3. Keyon.
8-way connector Pin 3 Vehicle Harness 38-way 4. Turn on the dash lights fully.
connector Pin 25 and ground.
. * |f back light works correctly, test complete.
ﬁ » |f back lights do not work correctly, go to Step
‘..'l-f?"‘” (T T A. to find error in testing.
W | EEREtEET f Lﬂ1
T 1T L = -' ; ‘.
‘_JJ 1 _.ﬂe :__ [

* |f resistance between Pin 25 and Pin 3 is 0 to
0.3 ohms and the resistance between Pin 25
and ground is OL, see “Electrical Pretest” on
page 18. If test passes, replace the

- Medium-Duty Input Shaft Speed Sensor
- Heavy-Duty Input Shaft Speed Sensor

go to Step V.
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Connector Pin Descriptions
Non-ECA Products Transmission Controller 38-Way
(Vehicle Interface Connector)
38-Way | Descriplion Wire 38-Way | Description Wire
1 J1938 Shield (CAN) 18 TXL 20 MEIIR Contact 18 TXL
2 J1939 Low (CAN) 18 TXL 21 MEIIR Minus 18 TXL
3 J1939 High (CAN) 18 TXL 22 MEIIR Plus 18 TXL
4 Start Enable Relay Minus 18 TXL 23 Service Light Qutput 18 TXL
5 Not Used Plug 24 Not Used 18 TXL
] Not Used Plug 25 Shift Control Power Minus | 18 TXL
1 Not Used Plug 26 Start Enable Latch 18 TXL
8 Not Used Plug 27 HIL Low (Proprietary CAN) | 18 TXL
9 Not Used Plug 28 HIL High (Proprietary CAN) | 18 TXL
10 J1587 Plus 18 TXL 28 Not Used Plug
1 J1587 Minus 18 TXL 30 Not Used Plug
12 1509141-K Communications | 18 TXL 31 Shift Control Power Plus 18 TXL
13 Not Used Plug 32 Start Enable Relay Plus 18 TXL
14 Not Used Plug 33 Not Used Plug
15 Shift Control Input (Mode 18 TXL 34 Not Used Plug
Auto)
16 Shift Control Input (Mode 18 TXL 35 Ignition 12 GXL
Manual/Neutral Signal) or
145XL
17 Shift Control Input (Mode 18 TXL 36 Battery Minus 12 GXL
Common/Neutral Return)
18 PTO 18 TXL 37 Not Used Plug
19 Auta Neutral AW3 18 TXL 38 Battery Plus 12 GXL
402 2013.08.7
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Push Button Shift Control 30-Way Cobra Lever 8-Way Connector
Connector 8-Way | Description Wire
1 Shift Control Input (Mode Auto) 16 TXL
30-Way | Description Wire 2 Shift Gontrol Input (Mode Common) | 16 TXL
c1 Shift Control Power Plus | 16 TXL 3 Shift Control Power Minus 16 TXL
B3 \ Dash 16 TXL 4 Shift Control Lever Power Plus 16 TXL
F1 HIL() HI 16 THL 5 Dash Lights 16 TXL
6 Service Light Output 16 TXL
F2 HIL(-) LO 16 TXL :
_ _ 1 No Connection 16 TXL
= ilaii bl Ll R 8 Shift Control Input (Mode Manual) | 16 TXL
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Non-ECA Products Transmission Controller 38-Way
(Eaton Supplied Assembly)

38-Way | Description Wire 38-Way | Description Wire

1 Not Used Plug 20 Rail Position Sensor Minus 18 TXL
2 Clutch Lube Solenoid Plus 18 TXL 21 Mot Used Plug

3 Clutch Lube Solenoid Minus 18 TXL 22 Mot Used Plug

4 Splitter Salenoid Common 18 TXL 23 Output Shaft Speed Sensor High | 18 TXL

Minus

5 Inertia Brake Solenoid Minus 18 TXL 24 Output Shaft Speed Sensor Low | 18 TXL
6 Range Solenoid Commaon Minus | 18 TXL 25 Service Ignition 18 TXL
7 Input Shaft Speed Sensor High | 18 TXL 26 Splitter Indirect Solenoid Plus 18 TXL
8 Input Shaft Speed Sensor Low 18 TXL 27 Not Used Plug

9 Not Used Plug 28 Range High Solenoid Plus 18 TXL
10 Gear Position Sensor Plus 18 TXL 29 Mot Used 18 TxL
1 Gear Position Sensor Signal 18 TXL 30 Mot Used 18 TXL
12 Gear Position Sensor Minus 18 TXL 31 Service Battery Minus 18 TXL
13 Clutch Solenoid Plus 18 TXL 32 Splitter Direct Solenoid Plus 18 TXL
14 Clutch Solencid Minus 18 TXL 33 Inertia Brake Solenoid Plus 18 TXL
15 Main Shaft Speed Sensor High 18 TXL 34 Range Low Solenoid Plus 18 TXL
16 Main Shaft Speed Sensor Low 18 TXL 35 Rail Motor Plus 148XL
17 Service Battery Plus 18 TXL 36 Gear Motor Plus 148XL
18 Rail Position Sensor Plus 18 TXL 37 Rail Motor Minus 14SXL
19 Rail Position Sensor Signal 18 TXL 33 Gear Motor Minus 148XL
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Heavy-Duty & Medium-Duty UltraShift PLUS Transmission Controller
38-Way (Vehicle Interface Connector)

38-Way | Description Wire 38-Way | Description Wire
1 Comm CAN Shield - J1939_S 18 TXL 20 Analog Switch Input 3 (MEIR 18 TXL
Contact)
2 Comm CAN Low - J1939_L 18 TXL 21 Driver Out Negative - MEIHR 18 TXL
(CLUTCH1)
3 Comm CAN High - J1939_H 18 TXL 22 Driver Out Positive - MEIIR 18 TXL
(CLUTCH1)
4 Driver Qut Negative - Start 18 TXL 23 Driver Out Positive - Service 18 TXL
Enable Relay Light
5 Not Used Plug 24 Driver Out Positive - Body Option | 18 TXL
6 Analog Return 25 Service - Ignition Positive 18 TXL
7 Comm CAN Shield - J1939_S 18 TXL 26 Driver Out Paositive - Splitter Indi- | 18 TXL
(Pass Through) rect
8 Comm CAN Low - J1939_L 18 TXL 27 Not Used Plug
{Pass Through)
9 Comm CAN High - J1939_H Plug 28 Driver Out Positive - Range High | 18 TXL
{Pass Through)
10 Comm Serial A - J1587_A 18 TXL 29 COMM CAN Low - PNL_L
(Praprietary CAN)
1 Comm Serial B - J1587_B 18 TXL 30 COMM CAN High - PNL_H
(Proprietary CAN)
12 Comm Serial K - 1509141-K 18 TXL 3 Driver Out Positive - Console 18 TXL
Line Power
13 Not Used Plug 32 Driver Qut Positive - Splitter 18 TXL
Direct
14 Analog Switch Return (Gen 3.7) | 18 TXL 33 Driver Out Positive - Inertia Brake | 18 TXL
15 Analog In - Resistive Ladder 1 18 TXL 34 Driver Out Positive - Range Low | 18 TXL
(Mode Auto)
16 Analog In - Resistive Ladder 2 | 18 TXL 35 Motor Positive - X (Rail) 14 SXL
(Mode Manual)
17 Analog Return - Resistive Lad- | 18 TXL 36 Moator Positive - Y (Gear) 12 GXL
der (Commaon)
18 Analog / Switch Input 1 18 TXL 37 Motor Negative - X (Rail) 14 SXL
19 Analog / Switch Input 2 18 TXL 38 Motor Negative - Y (Gear) 12 GXL
2013.08.7 405
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Heavy-Duty UltraShift PLUS Transmission Controller 38-Way (Eaton Supplied Assembly)

38-Way | Descriplion Wire 38-Way | Description Wire
1 Analog Switch Signal Return | 18 TXL 20 Sensor Supply, Hall - Negative [X | 18 TXL
(Gen 3.7) (Rail)]
2 Driver Out Positive - Clutch2 | 18 TXL 21 Sensor Hall Speed Negative (Gen | 18 TXL
3.7
3 Driver Out Negative - Clutch2 | 18 TXL 22 Sensor Hall Speed Positive 5V 18 TXL
(Gen 3.7)
4 Driver Out Negative - Splitter | 18 TXL 23 Sensor VR Speed High - Output | 18 TXL
Common Shaft
5 Not Used Plug 24 Sensor VR Speed Low - Output 18 TXL
Shaft
6 Driver Qut Negative - Range 25 Service - Ignition Positive 18 TXL
Common
1 Sensor VR Speed High- Input | 18 TXL 26 Driver Out Positive - Splitter Indi- | 18 TXL
Shaft rect
8 Sensor VR Speed Low - Input | 18 TXL 27 Not Used Plug
Shaft
9 Analog Switch Input 05 VDG | Plug 28 Driver Qut Positive - Range High | 18 TXL
(Gen 3.7)
10 Sensor Supply, Hall - Positive | 18 TXL 29 COMM CAN Low - PNL_L
[Y (Gear)] (Proprietary CAN)
1 Sensor Signal, Hall Position 18 TXL 30 COMM CAN High - PNL_H
[Y (Gear)] (Proprietary CAN)
12 Sensor Supply, Hall - Negative | 18 TXL H Service - Battery Negative 18 TXL
[Y (Gear)]
13 Driver Qut Positive - 32 Driver Out Positive - Splitter 18 TXL
CLUTCH1 (MEIIR) Direct
14 Driver Out Negative - 18 TXL 33 Not Used Plug
CLUTCH1 (MEIIR)
15 Sensor VR Speed High - Main | 18 TXL 34 Driver Qut Positive - Range Low | 18 TXL
Shaft
16 Sensor VR Speed Low - Main | 18 TXL 35 Motor Positive - X (Rail) 14 SXL
Shaft
17 Service - Battery Positive 18 TXL 36 Motor Positive - Y {Gear) 12 GXL
18 Sensor Supply, Hall - Positive | 18 TXL 7 Motor Megative - X (Rail) 14 SXL
[X (Rail)]
19 Sensor Signal, Hall Position 18 TXL a8 Motor Negative - Y (Gear) 12 GXL
[X (Rail)]
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Medium-Duty UltraShift PLUS Transmission Controller 38-Way
(Eaton Supplied Assembly)

38-Way | Description Wire 38-Way | Description Wire

1 Analog Switch Signal Return 18 TXL 20 Sensor Supply, Hall - Negative 18 TXL
(Gen 3.7) [X (Rail)]

2 Driver Qut Positive - Clutch2 18 TXL 21 Sensor Hall Speed Negative 18 TXL

(Gen 3.7)
3 Driver Out Negative - Clutch2 18 TXL 22 Sensor Hall Speed Positive 5Y 18 TXL
(Gen 3.7)

4 Driver Out Negative - Splitter 18 TXL 23 Sensor VR Speed High - Output | 18 TXL
Common Shaft

5 Driver Out Negative - Inertia 24 Sensor VA Speed Low - Output | 18 TXL
Brake Shaft

6 Driver Out Negative - Range 25 Service - Ignition Positive 18 TXL
Common

7 Sensor VR Speed High - Input 18 TXL 26 Driver Qut Positive - Splitter 18 TXL
Shaft Indirect

8 Sensor VR Speed Low - Input 18 TXL 27 DO NOT CONNECT WIRE 18 TXL
Shaft

9 Analog Switch Input 0 5 VDC Plug 28 Driver Out Positive - Range High | 18 TXL
(Gen 3.7)

10 Sensor Supply, Hall - Positive [Y | 18 TXL 29 COMM CAN Low - PNL_L
(Gear)] (Proprietary CAN)

1 Sensor Signal, Hall Position [Y 18 TXL 30 COMM CAN High - PNL_H
(Gear}] {Proprietary CAN)

12 Sensor Supply, Hall - Negative [Y | 18 TXL 31 Service - Battery Negative 18 TXL
(Gear)]

13 Driver Qut Positive - CLUTCH1 32 Driver Out Positive - Splitter 18 TXL
(MEIIR) Direct

14 Driver Out Negative - CLUTCH1 18 TXL 33 Driver Out Positive - Inertia 18 TXL
(MEIIR) Brake

15 Not Used Plug 34 Driver Out Positive - Range Law | 18 TXL

16 Not Used Plug 35 Motor Positive - X (Rail) 14 SXL

17 Service - Battery Positive 18 TXL 36 Motor Positive - Y (Gear) 12 GXL

18 Sensor Supply, Hall - Positive [X | 18 TXL 37 Motor Negative - X (Rail) 14 SXL
(Rail)]

19 Sensor Signal, Hall Position [X 18 TXL 38 Motor Negative - Y (Gear) 12 GXL
(Rail}]
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Wiring Diagrams

UltraShift DM3 6-Speed Wiring Diagram
with Analog Shifter

[a
30 AMP fuse  [J

Transmission ECU

Battery power
[Mon-switched power)
run to starter or Battery

trad from battery

ignilien swito!

(aé_ 25 = Slgﬁsl returns, grounds, and genaral OEM wirin
(4, 21) = -12 volt relay source

{22 32 12 volt relay source

- L
=
H —
1 -
=
DEM = - | F—
igs
» —
= ——
)
i) =
4 s L1
gy P o o i .
|
i
i
|I §f
|
1
¥
For Transmission
Diapnostics Rail select
o e L Terminating
! resistor e |
1
N ©l0)
: Input shaft
| @ @ speed sensor
1
]
I "
| \ehicle Interface Legend
i Output shaft Al OEM responsibie wirlng shown is ‘typical. Consult specifio application.
i specd sensor A 13 volt non-
! | ke W I i
I
I
I
I
1
1
]
]

B - Service Bat, +
C - Service Bat, -
A - Service |gnition +

(31) = £12 volt switched Irom TEGU
o= #3) = Slgnal from TECU
Inertia braks {20) = Signal into the TECU

e =

Rail select
mator
35—
A Electric
3 el shifter
Gear select

maotor
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Dimmer control input

Back side

%ﬁ of gauges

Dash lights

For Transmission
Diagnostics per
SAE Standard

J-1939 High
10 AMP 12 voit only
25— manual reseting Ignition Key Switch HiRaL
it circuit breaker Runs ta main power lead that
15 or [ 10 AMP fuse feeds the ignition bus (OEM +;32ﬂ‘f°“5
M responsibie for overcurrent Bry
?:. protection on this ling} 1587 data fink
1 K X &
s Ao
q
gf Run to
20 ~——s=ctarter solenoid
L1 | Run to start
Bulkhead connectar i : Ignition _ Sig_nal fru_rn
located at firgwall . 5 — Interrupt igntion switch
v — refay i Start
= E— enahle
* Run to ignition 55 refay
input on Engine
ECM
Y
Engine Power Relay
Fused 10 AMP 12 volt :
manual resetting ~ Vehicle Interface Legend )
circuit breaker All OEM responsible wiring shown is “typical. Consult specific application.
or (35, 30, 87, 87a) = +12 volt switched from ignition switch
. (26-87) = Latch into the ECY
-Ub- Engine ECM {15-1, 16-8, 17-2, 10-F, 11-G) = Communication from and to the TECU
10 AMP {25-3) = Signal returns, grounds, and general OEM wiring
fice (4-85, 21-85) = -12 volt relay source
L (22-88, 32-86) = +12 valt relay source
I| (31-4) = +12 vaolt switched fram TECU
i {23-6) = Signal from TECU
J-1939/11 data link l| (20-87) = Signal into TEGU
(OEM supplied) =
R T e
Shigld Terminating
termination resisior
| Grm|
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UltraShift DM3 6-Speed Wiring Diagram
with Push Button Shifter

Transmission ECU

©)

OEM

For Transmission
Diagnostice

1 e5:

B~ Service Bal -
G - Senvice Bat. -
A= Service Ignition +

e ol

Rkl salect
eS0T

Gca- gel uc1
SENSOF

Input shatt
spned SEnSsar

Gutput shatt 138) = +12 v
SpEe SENS0r {35] = +12 bult
26) = Latch int

= I (31)
{20) =
Ingrtia brake
. Gear seiac
— oo
—
s Elacerle
Radl salect Shiar

moka

30 AMP fuse [T

Battary power

(Mon-switched powsr)
run to starler or Batbery

TITTTITITT

38
10
n e
2f -
I
a
a3
2
20 T
1 I )
2 Tl
e - - e - - i
!
1]
L
[
i
;
T
1<
e,
L
!
f
i
i
Termdratinig

resistor

Veheile Interface Legand
All DEM responsible wiring shown is 'rg-piml'. Cansult specific application,

00t rom=a

itched from b

ed .an Cu
TECU

CTY RCITTREEDI &

gary

I;SB 253 2 Slgnal retums gruum:ls Eﬁd gznr.'mJ DEM wlrlnq -
M 21! = —12 wolt lE!lil‘_‘.l souce
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Push Button Shift Cortrol

Push Button Gontrol
3-way connector

B OF 41 & B2

Dimmer contrad input
Back side
of gauges
Dash lights

10 AMP 12 vilt only
manual resetting

For Transmission
Diagnastics per
SAE Standard

circuit braaker Igrition Key Switch
v o Runs to main power lead that 18 4nlts
P p—_ or [ 10.AMP fusa feeds the ignition bus (OEM Hes
E rasponstble for overcurrent Y
ﬁ . w= protection onthis ling} J-1587 dutaink
1 KK
b
2
4
2
2]
o startar solencid
L1 Aun to start
Bulkhead cannecior = Ignition signal fram
located et firewall i Interrupt Igntion switch
A relay =] Start
e —— a: anahle.
“ Aun to Ignition 5 ralay

input on Engine
ECM

Engine Power Relay
Fused 10 AMP 12 volt
manual rasetting
circuit Breaker
o

11 AMP
fusa

Enginz ECM

J-183911 data link
{DEM supplied) -
=0

termination

Vehicle Interface Legend
All OEM responsible wiring shown is “typlcal”. Consult specific application.
{35, 30, &7, 478

11-G} = Coammunication from and to the TECL

-mt.uma. grounds, and general OEM winng :

{25-43) = Signal
(4-85, 21-85) =-12 volt relay sourca

{22-86, BB} = +12 valt rsfay stures

112 voit swilched from TECU
= Signal inta TECU

fesistor
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UltraShift AW3 6-Speed Wiring Diagram
with Analog Shifter

Transmission ECU

o(©)

o ||| —

“' THT

-._-| I-l|-_

Battery pawer
{Non-switched pouar)
run to starter or Battery

ud m — T
i
153 —
‘.\_I ==
6 -
m L
plal] - —
:',' L ==
b {
= -
(] —
; e 1]
i -l - - .
{3
—— "'" Rall salect ;
Mo sensor ']
» o Input shatt
For Transmission
Diagnostics speed sensor

L 1 Terminating

i r reslstor 1)

| ' Dutput shatt [eET——

i % ! speed sensar

: @@ i Vehicle Interface Legend

i ! All DEM responsible wiring shown is “typical’. Consult specific application,

: i (38) = +12 voll nen-switched from batiery

i § +12 walt from igmition switch

: ' (28] = Laich In

: i (15, 16, 17,10, 11,3, 2, Communication frem and to tha TECU

i ! (36, 25) = Signal returns, grounds, and general OEM wiring

; [ — (4) = <12 volt relay source

: T (32) = +12 voll relay source

i i (31) = +12 volt [ed from TECU

: ! (23} = Gignal fram TE

i 4-way '

B - Service Bat. +
C - Service Bat. -
A - Service Ignition +

]
Hydraulic manifold

Assembly
Rail select
molor
Electric
: shifte
Gear select e
mator
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Far transmission
Diagnostics per
{? R } Dimmer contral Input SAE Standard
Back side J-1933 High ;
Transmission L TR2Q of gauges
ECU Connector Ping Dash lights J-1938 Low
25 lanition Key Switch 12 vols
28 10 AMP 12 volt anly i8] Runs to main power lead that +Baﬁew
,ﬁ manual resetting 00 o0 teeds tha ignitian bus (OEM
2 clrcuil breaker fuse responsible for overcurrent
ﬁ pratection on this line) | 4eos obs fink
- KX ha
26
fz r; i
1
Run ta
— tarter salenoid
Bulkhead connector SHE i Run 1o star
located at firewall signal from
| lgntion switch
= Start
—_— enable
. relay
Encine ECM ~ Vehicle Interface Legend N )
g All DEM responsible wiring shown is “typical’, Consult specific application.
(35, 171 = +12 vall switched from lanitian switch
26-B7) = Latch Into the ECU
(15-1, 16-8, 17-2, 10-F, 11-G) = Communication from and (o tha TEGU
(25-3) = Signal returns, grounds, and general OEM wiring
J-1839/11 data link {4-85) = -12 volt refay source
{DEM supplied) : (32-B6) = +12 voll relay source
e =5 ] (31-4) = +12 volt switched from TECU
123-6) = Signul from TECU
Shiekd
termination resistor
ND
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UltraShift AW3 6-Speed Wiring Diagram

with Push Button Shifter

Transmission ECU

For Transmission
[Hagnostics

B - Serace Bal +
G - Sarvice Bat. -
A - Sarvice lgnilion +

30 AW duse T3

Battary powsr
(Non-zwiiched power)
run in-starter or Battary

Bulkhead conneztor
tacatzd at firmwall

Output shatt
spagd sensor

1383 = vall non-s

(36, 25} = Signal retu
4=

Hydraiic manifakd

Assembly
Rait selact
fmatif
T,
—
—] Electria
—t shifter
Goar select

mator

=
i
= ol
1]
OEM d
m
I K
8
i
1 e
] L 2
L M - -
[
L4 ]
&
e — Rl aloct .
od SENSOT
o= = - Gailr salecl |
=it SISO
e ————
e
Input shaft
spand Senser
—1
— = Tamminating
resistor e i

Wehicle Interface Legend
All DEM rasponsible wiring ghown ie “typical’. Consult specific application.

i $12 v wikcTed from Gatteny
el b ki

rns, grounds, and genzral OEM wiring

2 wolt retay source

ted from TECU
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Push Button Shift Gontrol

f i
Push Butten Coniral

30-way connector Far transmission
——— Dirmmer control input Diagnastics per
L - Back side SAE Standard
of gawges
J-1938 High
Transmisslon
ECU Connecler Pins _ Ignition Key Switch 41839 Low
i 10 J"MF;F vedl enly £ Runs to main power lead that
w —0] | | i ;‘fﬁ‘;ﬂ o yoaMe feeds the ignition bus (DEM  +12valts !
;? fuse respansible for overcurrent Battary :
3: protection on this fing) 1587 data ik r
7 —] o LA
2%
2 re
4
R te
- . e slenoid
ul connacior
R Rin 1o start
becated af firewall slgna from
Igntion switch
= Slart
J enable
u relay
) Vehicle Interface Legend )
All OEM responsibie wiring shown is "typical”. Consult specific application.
(35, 30, 87) = +12 yuit switched from ighition switct
o [ Lateh into the £

J-1938¢11 data link

—— =7

il oo M o
¥ e mary
Shiald Terminating
termination resistar

(27F2_ 28-F1, 10-F11-G) = Communication framand to the TECU
{25-J3} = Signal returns, grounds, and general DEM wiring

(4-85) = -12 volt relay source

(32-B6) = «12 volt relay source

(31-C1) = «12 volt gwilched from TEGU
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Medium-Duty UltraShift PLUS Models
Wiring Diagram with Analog Shifter

Il
30-AMP fuse

Transmission ECU

Baltery power
| Mnn-switched poawer)
rum ko Battery
an "o
48
i3
el
L1
"
n
DEM u
= "
! XX

IR

2

i E@ Rall geliet senser v - .
TR e e o T _

H = Gear seict sensor !

: 18

- TR Input shatt spoed sensar P
- !
=3 (== TR Main shatt spesd sensor |
L
| [ — b A
s —i Dlrectional output shalt speed sensor |
Tarminatin |
For Transmission Tesistar ¢ .y
Dlagnostics i = =~ — i
! (5]
= = s~ | o syt
] e | agne Fiywheel Speed Seasor
@@ : o ot (Eaton Supnliad)
1
' @ | 2 Spit &
J i " — Splitter
' @ ; =k =— =) valve L 50 AMP fuse [
! i
4 i
\ . I
: s | i
! aflr—
f A T—
' i | Battery power
! i {Nan-switched pawery
Aoy i run to Battary

B - Service Bal +
G - Seevice Bal. -
A - Service lgnition +

Aall selact
molo
-
— Electric
. Gear selact shiter

mgtor
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For transmission
Dimmer control input Diagnostics par
. SAE Standard
Back side 11839 High
Transmission of gauges :
EGU Connector Fins Dash lights i L |
T i
]
10 AMP only R Ignition Key Switch + Battery !
manual resetting F Runs to main power lead that 1
circuit breaker Whﬂw feeds the Ignition bus (OEM :
responsible for overcurrent |
: % == profection on this iR8)  |3ep> dot tink i |y :
= & XK e !
e :
]
..
Run ta
Hato W = startar sofenoid
Aty hwe S = Run to start
L] Famsl Theosty 3 signal from
Bulkhead connector igntion switch
Iocated at firswall Terminate PTO control line = Start
into connactor for i Enable:
body builder application a refay
il
i
J1939/11 data link It
(OEM supplied) =
=i Tl = =il
Tha P T 1
Shield Terminating
termination resistor
GND
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Medium-Duty UltraShift PLUS Models
Wiring Diagram with Push Button Shifter

Transmission EC

u

~ Batlury povser
| {Nion-switched paver)
run o Battery
@ N
£ 3
=\ O J— o
‘ T m :
ez
a
I L OEM 1
- - I.l:
1" :0'
&
w2
I.8
3
n
~ L ; AZHH o
—1 e i
—— 1-;.;! Aall select sensor : T
iy s Mg i, e i Ty
- 4
-u;_“——_‘:‘:m Gear selct sansor "t
= Ex AT Input shalt spead sensor !
— s <[TRLC} Main shatt speed sensor '
o —
= ( Dirpetional output shaft speed sensor
. Tanminating
Far Transmission rasisn -
Diagnostics ] = = (il
m T T T Tem—— T T T ':
1
1]
! I | _ﬁpﬁ“%— Engme Flywhagl Spesd Sansor
i @ : il iE [Eatesn Suppliad)
i
i
|
| @@ | R @ 'l .
| :
| : J |_ 50 AMP tuse T
| | =
i L
I i =
: l'\_:Jl_ ! i _.'
1 ry 1 ™ e e
| e —f~ | A 9
| aAf—n — - i
} o ’ R ——— ] i
: ! i e T o [ 1 i | Battery power
i i Russtr . H i |Mos-sewiched power|
0 A-way : "..‘:_"‘-____: - _EPEER i I I 1un io Battery
—————————————— e =
= me [T
B - Service Bat = s

C - Service Bat, -
A - Service lgnition +

30 AP fuzs T

| Rall sehect

motor
- [ ]
— Electric
E Baar salect Hhife
motor

HTEEEETTTEEITET T

418
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il
ar

EL]
m
#

i

L
n
tw
Bt
b

For transmission
Diagnostics per
. SAE Standard
Dimmer contral input 1383 High
Back side 11939 Low
Transmission dnf ﬁ-u?.i‘
A58 1 T
ECU Connector Fins 9 by Ignltlnq Key Switch + Battery
S 10 AMP only or Runs to main power lead that )
manual resetting HiE feeds the ignition bus (DEM
circuit breaker LaE responsible for overcurrent
i = protection onthisfine} | 4ooe i ik
—0C] X b
s .
. Run fo
Aatss Nl - starter solenoid
B — o] Run to start
1] Remate Thraitle - signal from
Bulkhead connector igntian switch
|ocated at fi Il -
e A= Terminate PTO control line = Starl
into connector for FEm— enable
body bullder application L relay

J1539/11 data link

{OEM supplied)

GND

Shigld
termination

Engina ECM

resistor
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AutoShift 10-Speed Wiring Diagram with
Analog Shifter

Transmission ECU

30 AMP fise [

[Battery paver

| Hen-swvitched power)
run o starter or Battery
i 1
]
=
m
| :
L
l OEM -3
= e ®
IIIl $
n
=
! -
: D
i e P —— i
¥
W 5
i
== Rl salect
b LT
o o i Gear select anrr-_:-1a||n|:|
[~— -"". SHIEOT ) riasns_lnrl
Far Trarsmission Bt =
Diagnostics — Input shaft
e i =5 spoed sensor
.:_“-_-_ E‘.
e Vehicle Interface Legend
Main ehah

Qutpul shalt

Zpied Sensar Spat SHns0r

| B

Itt
il from

'ig'

23) =

=om

B - Service Bal. +

G - Senico Bal. - Rkl sulect
A - Serdct lgmdthan + _— mota
fo—
— Electilc
B ahiifter
Gear sefect

motor

Al OEM respnnsﬂ:lhz wl:rlnq s.huwn is “1).'|:|||:al Consult specific application.

umunds and general UEM wnlng

5 .

iy PE— 135 25) = S|gﬂal retums

R = _ﬁﬁ E:;JEH |41 = 12 voit refay source
Q 159 .]_,. f el
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For transmissian

1 Dizgnastics per
B Dimmes contral input SAE Standard
Back side J-1538 High . ;
Transmission L TER3 of gaupes i
ECU Connector Plag Dash lights J-193% Law :
% = |anition Kay Switch 12 volis ;
1; 10 AMP 12 woll only g Runs to main power lead that Enmr |
18 |||gnual tosetling  OF 10 AP teeds the ignifion bus {0EM ) L
3 circuil breaker fieta responsinle for overcurrent i
pratection on thes ling) i : |
15 J-16BT data link - |
1 —e] W T :
I A
12 .J; |
i : B-way JI
Runte
P tarter selanold
Bulkhaad conrectar 2 sl Run 1o Start
lacatad at frawall sigrial fram
lgntion switch
» Starl
——— anahli
" reday
Wehicle Interface Legend
All DEM responsible wiring shown is typical”. Consult specific application.
[
f|~; 17-2,10-F, 11-5) = Commuanication from and te the TECY
mal returns, grounds, and general OEM wiring
J-1939¢11 data ink 'i {4-B5) = -12 volt relay source
L0EM Suppliad) B po [32-86) = +12 vall relay source
et [ | ——— el ig;—gl X 'Iu:t s-fut.u.:_r_né‘d; fram TECU
Shigkd Terminating 298] = Sigsl from T8
| teemination resistar
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AutoShift 10-Speed Wiring Diagram with

Push Button Shifter

Transmission ECU

©)

30 AP fuse [y

Battery power
(Non-swiched power)
run 1o starar or Battary

=
=
= 0
QEM 5
1 %
.
ki
1
i T J
[’
F\' ]
]
]
L
h:: N Rall sabact
i —————a ansof
=1 Gear sebact
) SUNEAT Tarminating
e rassiar L )l
For Transmission Y :- Inpu shaf [ s C
___ Diagnosties N spied sensar
| [ = 1
' ' e - . ~ Vehicle Interface Legand .
[ L Butput shif Main shalt All OEM responsibba wiring shown is “typical’. Consult spacific application.
' . (387 = +12 valt non-switchad from battery
| } spead satisor spesd sensor (38)=212 ,.I o I\_ ol from ha ok 8
| 1 (35) = +12 vorlt an nizjor I
| : (27,2410, 11, 3,2, 1} =Communication from and to the T
(o) 1 s ’ gty
' i Y (36, 25} = Signal raturns, grounds; and general OEM wiring
i i oo 5 ———] Range H
: 4 =3 _ﬂl valie {4) =12 vait relay
' i (3 = It retay soyme
‘ i (31} switched from TECU
‘ B ft—
- =i
S 2 N ;
B - Sapace Bal +
€ - Service Bat,
A - Sepvice Ignition + L
" Rail select
b
]
7 .3
— W Elucteie
1
Gedr gelect st
mokar
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Push Button Shilt Cantral

,.r
Puzn Buston Control

30-way connectar For tansmissian
e Dimingr contral Ingiit Dlannostics per
11 L —pay  Hackside SAE Standard
o gauges
i
4193 High !
Transmissign
ECU Cannsetor Plis i Igrition Key Switch 1538 Low
- 10 AMP 12 volt anly o Rurs to main power lead that
pr— manual reseting - or 00 feeds the ignition bus (DEM +12 valls
:;5 IfLuMt Deeaker fusa rasponsible for overcurrant Baltery
:: profection on this ling) JAEET data link
n —] b o
2
d
Biikiaag - starter solenaid
A LR Fiun 1o start
Ipcated at firewall signal from
igntion switch
= Start
- enable
— " reldy
) Vehicle Interface Legend )
Engine ECM Al OEM responsible wiring shown is “typical’. Consult spacific application.
[35, 30, 87) = +12 volt switched Trom ignition switch
L - f ito the £CLU
fl |27-F2, 28-F1, 10-F, 11-63) = Communigatlon trom and o the TECU
T'i (25-J3) = Sigral returns, grounds, and genaral 0EM wiring
1030011 data Nk H (4-85) = -12 voit relay sourca

{DEM suppliad)
i

g i
il ==

e —— a8
Shisid Terminating
terminabion resistor

(32-86) = 412 yolf relay source
(31-G1) = +12 volt switched from TECU

2013.08.7
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UltraShift 10-Speed Wiring Diagram with

Analog Shifter

Transmission ECU

Far Transmission
Diagnostics

B - Service Bal. +
C - Service Bal
A - Sarvice Igniton «

IDAMP luse 0

'

Battery power
{Non-switched power)
run o starter or Battery

Rail select

mator
b : c—
S
—t Elactric
—

Gear select
matar

118,16 17,16, 11,3, 2

{36, 75) = Signal retu

1

rns, grounds, and gen
{4, 21} = -12 volt relay source
5 oo 7ol ol

n
—_ 2 ¢
|
u
4
$
B -
3 LB o4
]
1
1
]
%
S :
i S— Aall select !
i o sensar '
== Gear seigct 5
e T
— ] Input shaft
——
o Afiead srusor Terrninating
' . resistor /
T8 =
Outputstan Py
speed sensol i

Vehicle Interface Legend
All DEM responsible wiring shown is "typical”. Gonsult specific application.

T btk

Jy SOUITE

ed
cu

trom TECU

TECU

and o 1he TECL

eral OEM wiring

TN
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For Transmission

: Dimmer control nput Dlagiriatice par
Back side SAE Standard
of gauges e 3,
Dash lights H
J-1339 High :
10 AMP 12 vaolt only |
BB J-1933 L
= manual resetting Ignition Kay Switch o ]
B circuit breaker Runs to main pewer iead that i i
15 77 10 AMP fuse feads the ignition bus (DEM A 0 !
i oy responsihle for overcurrent hattery :
= L. protection on this ling) J-1587 data link | .
» AC XX : |
% |
- A :
1
ﬁ Runtgs-=--=---
a0 tarter solenoid
L1 Run to start
Bulkhead connector : lgnition signal from
tocated at firswall ss Intarrupt igntion switch
— refay a Start
L o iy enablz
* Run to ignition 5 refay
input on Engine
ECM
/
Enpine Power Reiay
Fused 10 AMP 12 valt
manual resetting Vehicle Interface Legend
rircuit breaker All DEM responsible wiring shown is “typical’. Consult specific application.
or (35, 30,87, B7a) = +12 volt awltched Trom lgnition:switch
Q (2F Latel intes L}
T Enaine ECB {151, 16-8. 17-2, 10-F 11-6) = Gommunication from and to the TECU
10 AMP ¥ (25-3) = Signal returns, grounds, and peneral DEM wiring
Hisd (4-85, 21-85) = -12 voll refay source
m (22-86. 32-86) = +12 volt refay source
i”' (31-4) = +12 volt switchad from TECU
) (23-6) = Signal from TECU
1-1939/11 data link || (20-87) = Signal lnto TEGU
(DEM supplied) !
=N = =
Shigtd i
termination resistor
2013.08.7 425
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UltraShift 10-Speed Wiring Diagram with

Push Button Shifter

Transmission ECU

30 AMP fusa [

B~ Sorwice Bat +
- Borvice Bal.
A - Barvica gnatian +

(27,2810, 1
(36, 25) = Sip

Inuetia braky {Optional)

Rail zeloct
[Ell
p— L]
—
— Electric
— shiftar
Gearsalact
makos

Battery pawar
(Non-switched power)
run b starbar or Batlery
2 [T
F
F . IF—
E] s M
5 V=
at
5 atens
OEM :“ K ]
28— " A==
e —
4 ———
2 R
] — i
: a0 1]
| - g -
1]
]
]
I
1]
]
LBk
" By
] Rail seduct :
- SeAISr g
= Guar select [
1 samsar :
. T
-
e T —— Ingut shafi
. = sl sensor
=
+ ) Main shai Tarminating
Duitputt shach spea sensar reszstar
spaid sansoe i oo

Vehicle Interface Legend

All OEM responsible wiring shown is “typical’. Consult specific application,

x4 from b

1,3, Lammunication and to tke TECU

mal re_tum,s, grounds, and genaral OEM wiring

{4, 21) = 12 volt relay source

4y SouUrce

“hed from TECU
to the TECU

426
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Push Button Shift Control

Pugh Button Control
30-way connector

(2 QAT R I
Dimmer contral input
; For Transmission
g?rﬁ‘;lﬁi Diagnostics per
Dash lights SAE Standard
Ty
‘o, DO
J-1938 High : ) 1
T [
10-AMP 12 walt only : o | '
T i J-1938 Low i ;
mancl reseiiiig Ignition Key Switch ! o)l
circuit breaker | 1
5 - Runs to main power lead that 12 volis 1 .
 — or {77 10 AMP fuse feads the ignition bus (OEM + ' A
] i responsible for avercurrent battery ‘t i )
n PER - i "
1;: protection on this ling} 1587 data link I b ;
1 ] X0 3 ; '
i A
- i :
pi p By 8
o Rupfg == ===~
t starter solenod
L1 Run tostart
Bulkhead coanecior Ignition .s.lglnal lro!'n
located at firewall Interrupt igntion switch
relay 30 Starl
i iy enable
* Aun to lgnition a5 relay

input on Engine

Enpine Power Relay
Fuzad 10 AMP 12 volt
manual resetting
circuit breaker
or

|

30, 87, BT, al

11 AMP ECM
i Enging

Vehicle Interface Legend

stnhed from ignition @

[ ammunication trom and Lo L

{25-;]3} Slgnal mtumf. grounds, and general OEM wmng

(4-85, 21-85) = 12 volt relay source

Slgnal

J-123011 data link
{DEM sipplied) =
1= ]_—i =

Tannin?l!lng
rasistor

Shibzid

+12 wolt reliy source
112 voit switehed from TEGU
into TEOL

Al DEM responsible wurlng shown fs "typical”. Cunsm! spmflc application.
(3t 1

2013.08.7
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UltraShift 13-Speed Wiring Diagram with
Analog Shifter

30 AMP fuse 3

Transmission EGU

o Hattery power
(Mon-switchid power)
fun to starter ar Batlery
i
1 s
f —
1t =
1® p—
¥ —
DEM s ——
L K —
e —
n —
& —
! T 1]
LY

— Rall suiec!
— sansar

- Gitar Sakect s\

ansar

Input shatt
For Transmission ] . Speed sgasgr Tarminaiing
____ Diagnosties. — esisto _
Dutput sha sph::?ss:r?:lor B =
I1 speed sensor

Vehiele Interface Legend

o All OEM responsible wiring shown is “typical”. Consult specific application.
Range (38) = 41 ; vad from hattery
I [a) walye 3 fromm i Suited

(36, 25} = Signal returns. grounds. and g;zﬁa;al OEM wiring

(204 = Signal inta the TECL

B - Service Bal. «
G - Seryice BaL -
A - Service Ignition +

B select
moler

428 @ 3013 Eaton. All rights resarved 2013.08.7
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T ; ; For Transmission
I e - Oimmer control |r1;l)ul Diagoastics par
Back side SAE Standard
%ﬂ of gauges
Dash lights
J-1838 High
10 AMP 12 valt only
T f J-1939 Low
Bt mantial reselting Ignition Key Switch
i == circuil breaker Runs to maln power lead that Vit
16 = 10 AMP fuss feads the ignition bus (OEM el
:Ia; o E”_\ responsible for overcurrent battery
4 — tecti this i
i protection OntNSR0EY | 15k daia ik :
11— b4 4
]
a2 l :
1 |
212 Run to
20 starter solenoid
| 1] Run {o start
Bulkhead connector g Ignition signal from
focated at firewall - Interrupt lgntion swatch
i refay i Stan
" — :; - enable
* Run toignition i relay

Engine Power Relay
Fused 10 AMP 12 voit
manual resetting
circult breaker

J-1939/11 data link
{OEMY supplied)

Shield

[Gno)

fermination

input on Engine
ECM

Vehicle Interface Legend
All DEM respansible winng shown is “typical’, Consult specific application,

(35, 30, 87, B7a)= 12 valt swiched fram lgnition swilch
26-87) = Latch into the ECU
{16-1, 16-8, 17-2, 10-F, 11-G) = Communication trom and 1o the TECU

(25-3) = Signal returns, grounds. and general DEM wiring
(4-85, 21-85) =-12 volt relay source

{22-86, 32-88) = +12 volt relay source

[31-4) = +12 volt switchad from TECL

123-8) = Signal from TEGU

(2087} = Segnal into TECU

Engine ECM

resistor

2013.08.7
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UltraShift 13-Speed Wiring Diagram with
Push Button Shifter

Transmission ECU

For Transmizsion
Diagnostics

= mm

B - Service Bal +
G - Service Bal. -
A - Burvice lgnitian +

30 AMP fuse [

Batlery power
(Mon-switched power)
run fo starter or Battary

1
H
E ]
a ey -
25 e
v [—
Hn —
OEM 19 X0
5 —
n —
4 (S
n —
i — E—
H s — ] L
- - bl -
]
i
]
i
i
|_. —5
(g7
‘.t i Rail sulact : =
—. SENELT 1
1= Gaar sglect ]
™ n sRASAT !
== 1 --l'.'.
S Inpit shaft |
- spued BansG
o
=
Main shatl Terminating
Cutput shatt
1]
spad sansar Spand Gy I-I-LLW S M- 1T
bl = e . | ¥
P & g
.
= —:—_J E:E” Vehicle Interface Lepand
o : AH OEM responsitde wilng shown |s typleal”. Consult specific application.
(38) = +12 vl non-swiiched ram
[35) =+1 1 ignl
P, 4 i |
fom Splitter I
== vilva (27, 2810, 11,42, 1) = Communication fror and B the TECL
(36, 25) = Slgmal returns, grounds, and general CEM wiring
r—} (4, 21) = -12 voll relzy source
— 1 AN Ty SMITCE
| (4 ched from TEGU
e . (200 the TECH
L T
i
Inartia Grake {Optianal)
Rail selacl
1l
p— 1 4 ke
= B
—t] Eluciric
— shiter
Gear sehict
matar
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Pugh Button Shift Control

Push Button Control
30-wiay connechor

—
B oA o3 Cl m
Dimmer contrel input

For Transmisskan

Pack sie Diagnostics per
of pauges
Dash lights SAE Standard
J-1939 High
10 AMP 12 volt only
FiLets manual resetting . ; J-1939 Low S
circuit breaker Ignition Key Switch
] Runs to main powar lead that 12 valts
Frp— or [T77 10 AMP fuse feeds the ignifion bus (DEM "w;;
25 responsible for overcurrent n g
i utection on this ling) d
" ik J1587 data link L{n
T — XK !
W A
1
a
gf Run to
20 starter solenaid
L1 Aun to start
Bufkhiead connector i = Ignition - signal from
located at firewall | N Interrupt igntion switch
— relay " Start
o — enable
* Run to ignition &5 felay
input an Enging
ECM
Engine Power R . Vehicle Interface Legend ) .
Fugg:,"fu A:ﬁ;ﬂ; Fd, All DEM responsible wiring shown is “typical’, Consult specific application.
manual rasetting (35, 30, 87, -87a) = +12 voll switched from ignition stwitch
circuit breaker Latch into the £
ar |27-F2,28-F1, 10-F, 11-62) = Communicalian from aml to1he TECU
e {25-J3} = Signal returns, grounds, and general OEM wiring
@ {4-85, 21-85) = -12 volt relay source
10 AMP 2-86, 32-86) = +12 voll relay source
fusze {31-C1) = 412 wolt switched from TECU

J4-133911 data link Tl
{0EM supglied)
e o - =]

|20-87) = Signal into TECL

= T i — ||
Shiald Terminating
tarmination resisior

2013.08.7
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AutoShift 18-Speed Wiring Diagram with
Analog Shifter

Transmission ECU

20-AMP fuze £

Batteny power
|Mor-switched power)
man fo starter ar Batiery

N
H
0
™ o
% =
?.1 —
n
H Y
+ =
u
4
Y -
H ‘\u i
L] g'
]
N [
R — Rail salect .
ks SENS0T i
= :m Gear solect b
—— | —
12 Lansar
=
e f——— Inpuet shatt Tarminatiryg
Spiibd SEnsnr esistor
For Transmission S L
[Hagnestics L
e o e . _ Main shaft
{ utput shaft spoed SEns0l Vehicle Interface Legend 1 :
: spead songor Al OEM responsible wiring shown is typical’. Consult specific application.
| S8} = <12 ¥oil non-8 T
] o \ e
! 5 ——_ﬁﬂ Range (001200
! =
i o Lot 115, 18, 17,100 11,3, 2.1} = Communication from and to the TECU
: 5 (36, 25) = Signal returmns, grounds, and peneral OEM wiring
! % | —— Spiittar
| = O valve
| :
i n —]
1 il
1
i
l
B - Saryice Hal +
G - Service Bal. -
A - Sarvice lgndtion +
Rall salect
matar
u—1
po— 1
— Electric
ot shilttar

Gaar sefact
mitar

432 2013.08.7
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Far transmission

Diapnostics per
| - Dimmer conired input SAF Standard
Backside J-1939 High
Transmission S
ECLU Connector Pins Dash lights 4-1834 Low
% tgnition Key Switch 19 volts
3; 10 AP 12 volt only E Runs to main power lead that Battary
1 manual resetting 01 4 pae feeds the ignition bus (OEM
¥ clrcuit breaker Fo responsible for overcurrant
~—~ 1 i
33 profection on this line) JHER7 data link
n —x] 200
2
2 N i
4
1 Runta
Bulkhead sannector starter solenoid F
Iocated at firgwall signal from
I Iigntion switch
P Start
ur
= enzble
—_ » relay
Gl e Vehicle Interface Legend
hgine All DEM responsible wiring shown is “typical’. Consult specific application,
(34, 30, &7) = 12 valt switched fram ionition switeh
1 I'_"l:_n &7) = Latch mnto :I|_: EC )
il (15-1, 168, 17-2, 10-F, 11-G) = Communication from and to the TECU
(25-3) = Signal returns, grounds, and general DEM wiring
J1938/1 data Bk i (4-85) = -12 volt relay source
|DEM supplied) = [32-B6) = +12 volt refay sourge
el s e T (31-4} = 412 volt switehed from TECU
i Tennifiaiﬁrg (23-6) = Signal from TECL
| termination Pesiptor
20 13 03 7 i 2013 Eaton. All rights reserved 433
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AutoShift 18-Speed Wiring Diagram with

Push Button Shifter

Transmission ECU

For Transmessdn
Magnostics

B - Sarvice Bat +
G- Sarvice Bar. -
b - Sapvica lgnition +

30 AMF tusa [

Rail setect

. sensor
- "-"-,-- Gear seloct
s eS0T
Input shatt

spead Sansof

Main shaft

Dutpit shaft £n08d Sensor

speed Sensor

7,28,10, 11

i

Padl select

molar
-
o |
— Electric
—

shifier

Gaar salect

mite

{36, 25) = Signak.!r.:lu ms, grounds, aﬁd 'geneml DEM wiring

{4) =12 volt relay source

Hatery paver

|Mon-swached powet)
mun tn starter or Battery

n

s

:I ﬁ‘

n

3l

DEM

N X,

»

H

: e

i
i
i
"
]
i
i
i
i
i
]
i

Terminating
resator

‘ehicle Interface Legend

o
] Hange Al OEM responsible wiring shown is typlcal®. Consult specific application,
" o vahe {38] =+12 vt non- rad from battery
{35) =412 vt tchad from Eniton i

hied from TECU

8 TEGU

434
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Push Button Shitt Gentrol

/!
Push Buttan Gantrol
A0-way connector

For transmission

e Dimmer cantrol input Diagnostics par
1 —pe8 Back sige SAE Standard
of gauges i s i |
11830 High | i
[ |
Transmission R !
ECU Connector Pins |gnition Key Switch 41938 Low . :
i 10 Antp |12 vait only Runs fo main power laad that (e |
u —0d ”j:m L"r;”:;':“ o 10 AMP feeds the ignition bus (OEM +12 uolts ; :
:: fuse responsible for overcurrant Battary ? : i
13; profection on this fing) 1587 data link [ :
1" :OC 10( : |
o ]
£ D ; !
i H B-way J'
Runig—= =T ====
tartar selenold
Bulkhead connectar Rt siart
located at firawail signal from
| Igntion switch
- Start
] anatle
S relay
Vehicle Interfacelegand
Engine ECh All DEM responsible wiring shown is typleal’. Consult specific application.
(36, 30, B7) = +12 volt switthed from ignition switch
y= Lateh inte the BEEU
I =
"I'] (27-F2, 28-F1, 10-F, 11-G) = Communication from and to the TECU
,-Ii (28-43) = Signal returns, grounds, and ganeral OEM wiring
J-1839/11 data link H {4-85) = 12 valt relay source
) (32-86) = +12 volt relay Sourte
K '._f__': = __L_J,_|31-[:1'| = +12 volt switched from TEGU
Tarminating
resistor

tarmigation

2013.08.7
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Heavy-Duty UltraShift PLUS Models
Wiring Diagram with Analog Shifter

L
30-AMP fuse

Transmission ECU

Baltery power
| Mnn-switched poawer)
rum ko Battery
an "o
48
i p—
» —
1 -
" —
i =
DEM M ==
eg 1 W —
u : —
1z —
i e
i ==
" f——
" ;
n —
i E@ Rall geliet senser v - .
i A i e - =
i 1
=i 4@ Gear selct sgnsor ’ {
1 |
i ) 19
~= - TR Input shatt spoed sensar P
- - !
Bt (== TR Main shatt spesd sensor |
L
s ] — ..x'
e ] et Diroctional putput shadt speed sensor |
Tarminating |
For Transmission Tesistar T,
Dlagnostics e E——Fa0 } i
! (5]
= s~ | s Fp gt S
) vatve ngne Flywhieel Speed Sensnr
1 @@ : o (Eaton Supnliad)
1
g = 5’
i I — I
' : H =) vl e 50 AMP fose G
] i =i
4 i
1 i
: s | i
1 ; i
¥ il L
f ; M.:, |.|-1 — T.:; = — |
[ I —— ]
4 i 3 Teestiaatitg £ 1] - - Bathery poswer
! i Restmr {Nan-switched pawery
Aoy i run to Battary
_____________ 4

B - Service Bal +
G - Seevice Bal. -
A - Service lgnition +

Aall selact
molo
—
— Electric
. Gear selact shiter

mgtor
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For transmission
Dimmer control input Diagnostics par
. SAE Standard
Back side 11839 High
Transmission of gauges :
EGU Connector Fins Dash lights i L |
T i
]
10 AMP only R Ignition Key Switch + Battery !
manual resetting F Runs to main power lead that 1
circuit breaker Whﬂw feeds the Ignition bus (OEM :
responsible for overcurrent |
: % == profection on this iR8)  |3ep> dot tink i |y :
= & XK e !
e :
]
..
Run ta
Hato W = startar sofenoid
Aty hwe S = Run to start
L] Famsl Theosty 3 signal from
Bulkhead connector igntion switch
Iocated at firswall Terminate PTO control line = Start
into connactor for i Enable:
body builder application a refay
il
i
J1939/11 data link It
(OEM supplied) =
=i Tl = =il
Tha P T 1
Shield Terminating
termination resistor
GND

2013.08.7
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Heavy-Duty UltraShift PLUS Models
Wiring Diagram with Push Button Shifter

Transmission ECU

Far Transmission
Diagnostics

B- Service Baz +
L - Service Bat -
# - Service lgnitien =

%

3 AMEP fuss [0

LRI

Batiery power
{Mon-switched power|
Tun fo Battery
w
s o
i
X
" v
iz
"
n
: T [ 1]
L | == == - e e |
2o Rall salect sensor i
—t— ] ‘
;"‘:m Gear selact sensar ;
|E '
— .= B =T J3 Input shaft speed sansor :
—— = - =[BT Main shatt speed sensor i
S | B— .
L A { [rectional eutput shatt spead sensor
Tarminating
resistar = [Ty |
([ |- e vy — [
Engme Flywhes! Speed Sensor
[Eatan Supaliad)
Range
valve [&]
J L S0 AMF tuss 1))
Splitier ¥
valve L

Battery powar

Farmmaling = [

Resistn?
J D —— R R
W

[ Non-switched power|
Tun ba Battery

motar

438
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5
H
i

1
Al

32

16

13

4

For transmission
Diagnostics per

Run to start

Dimmer contral input J1849 High
itk side 41939 Low
Transmission ey
dash lights o
ECU Connector Pins T Ignition Key Switch + Battery
== 10 AMP anly or oY Runs to main power lead that \
manual resetting 10AMP feas the ignition bus (OEM
circuit breaker ilse responsible for overcument
o i i
protection on this ling) JABE7 data fivk
0 o .
I 1
]
" — s FRunto
s Fetral . starter solenoid
Autn Meutmal R “Fr
Ll Tamen Thwiil o

Bulkhead connectar
|ocated at fireweall

Y

Terminate FTO control line
into connector for
body builder application

Engine ECM

J193911 data link

Shield
termination

GND

Termlmfﬁ{g.
resistor

.
oo
"
-

shgnal from
l igntion switch
Start

enabla
rafay

2013.08.7
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Eaton Cobra Lever Wiring Diagram

i'

= Dimmer control input
—m
|

Transmission ECU Connector
(Vehicle Interface)

Back side
- J1 -~ 25 —
; " of gauges
P ) . Dash lights
- Sk

Bulkhead connector

Trans Control ECU Legend located at firewall

All DEM responsible wiring shown is "typical”. Consult specific application.

(31-4) = +12 volil swilched from TECU

(15-1, 16-8, 17-2} = Communication from and to the TECU Front View

(25-3, 5} = Signal retur;s, grounds, and general OEM wiring Transmission ECU Connector
3"5} = signal from TECU

FROM T0 Description
J1-15 Cc2-1 Shift Control Input (Mode Auto)
J1-17 C2-2 Shift Control Input (Mode Common)
J1-25 C2-3 Shift Control Power Minus
J1-31 C2-4 Shift Control Power Plus
C2-5 Dash Lights
J1-23 C2-6 Service Light Qutput
J1-16 C2-8 Shift Control Input (Mode Manual)
c2-7 Mo Connection

2013.08.7
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OEM Shift Lever Wiring Diagram

OEM Shift Lever

Transmission ECU Connector

(Vehicle Interface) t:l

Connector

= f'-_E] Service Lamp

Vehicle Interface Legend
All DEM responsible wiring shown is "typical’. Consult specific application.
(15-B, 16-A, 17-C) = Communication to and from the TECU

(23) = Signal from TECU

Front View
Transmission ECU Connector

FROM T0 Description

J1-13 F2-B Shift Control Input (Mode Auto)
J1-16 F2-A Shift Control Input (Mode Manual)
J1-17 Fz2-C Shift Contral Input (Mode Commaon)
J1-23 F3-A Service Lamp Output

F3-B Ground
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Eaton Push Button Wiring Diagram

Push Button Shift Control
— 1

B——

Push Button Control /

_ ED-u\rayggﬂﬂecmf ks Dimmer control input
Transmmmpn ECU Connector L] L —g
(Vehicle Interface) 13
— T T }
— B
— 3 il

Bulkhead connector
located at firewall

Front View
Transmission ECU Connector
Vehicle Interface

Front View
Shift Control (30-Way Connector)

~Vehicle Interface Legend -
All OEM responsible wiring shown is “typical’. Consult specific application.

{31-C1) = +12 volt switched from TECU

8-F1) = Communication from and to the TECU

L LUy ]

{55-J3} = Sighal returns, grounds, and general OEM wiring

FROM TO Description

J1-27 C2-F2 HIL(-) LO

J1-28 C2-H HIL(+) HI

J1-25 C2-J3 Shift Control Power Minus
J1-31 c2-¢1 Shift Control Power Plus
C2-B3 Dimmer Control Input
FROM TO Description

J1-D1 C2-1 RNDHL

J1-D3 c2-2 COMMON

--------- C2-3 GROUND

J1-J2 C2-4 SPLICE into TRANS BATT 1

2013.08.7
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FROM TO Description
J1-B3 C2-5 DIMMER CONTROL
J1-H2 C2-6 SERVIGE LAMP
Ji-D2 c2-8 MANUAL MODE
FROM TO Description
J1-27 C2-F2 EPL- LO
J1-28 C2-H EPL+ HI
J1-25 G2-J3 Ground 1
J1-31 G2-C1 Ignition
C2-B3 Dimmer Control Input
2013.08.7 i@ 2013 Eaton. All rights reserved 443
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OEM J1939 Shift Input Device Wiring

Diagram

Transmission ECU Connector
(Vehicle Interface)

Bulkhead connector
located at firewall

— 1§ m [
7 - | — |
. |

J1939

Battery Power (Non-switched power- ———Ground
run to Battery or Starter)
Switched Power
Front View
Transmission ECU Connector
(Vehicle Interface)
FROM T0 Description
J1-16 Connector G2 Shift Control Input (Neutral Request Signal)
J1-17 Connector G2 Shift Control Input (Neutral Request Return)
OEM Connector C2 | Shift Control Power Minus (Ground)
OEM Connector C2 | Shift Control Power Plus (lgnition)
OEM Connector C2 Shift Control Power Plus (Battery)
Connector C2 OEM J1939 High
OEM Connector G2 | J1939 Low
OEM Connector C2 | J1939 Shield

444
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Heavy Duty UltraShift PLUS Models ECA

Wiring Diagram

= ___—8.
[
TECU ECA Description Speed Sensor Terminator Resistor
38-Way 8-Way 2-Way 2-Way
J1-30 J2-A HIL (+) High
J1-29 J2-B HIL (-) Low
J2-C Terminator Resistor J25-2(C)
J2-D NOT USED
J2-E Terminator Resistor J25-1(E)
J2-F Speed Sensor (+) J3-1(F)
J2-G Speed Sensor (-) J3-2(G)
J1-13 J2-H IGN
2013.08.7 445
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Proper Clutch Operation

When performing the test for proper clutch operation, the
vehicle should be in the same condition as when the prob-
lem 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 Transmission Elec-
tronic Control Unit (TECU) waits for the transmission input
shaft speed to decrease to less than 150 RPM before shift-
ing the transmission into gear. If the clutch is not disengag-
ing completely or the clutch brake is not functioning
properly, the input shift will not slow down and the trans-
mission will not shift into gear.

Check For Proper Clutch Operation

Note: Please refer to publication CLSMO200 for installation,
adjustment and general service guidelines for the
ECA clutch.

With PC-Base Service Tool

1. Connect ServiceRanger a PC-based Service Tool.
Make sure the transmission is in neutral
Start engine.

Set ServiceRanger a PC-based Service Tool to
monitor input shaft speed.

7 ga b

5. With Clutch pedal up (clutch engaged), compare
input shaft speed and engine speed (RPM). They
should be the same.

Note: If engine speed and input shaft speeds are not the
same, then perform input shaft speed sensor test and
confirm proper clutch adjustment.

6. Check clutch for slippage, and repair or replace as
needed.

7. Depress clutch pedal to active 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, the clutch is not disengaging com-
pletely or the clutch brake is not functioning prop-
erly.

8. Check for proper clutch adjustment, adjust as nec-
pssary.

9. 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.

10. If clutch adjustment is correct and clutch brake
appears satisfactory, the problem may be a defec-
tive clutch. The clutch may require repair or
replacement. Refer to the clutch manufacturer's
service information to verify a dragging clutch.

Without ServiceRanger a PC-based Service Tool
Place transmission in neutral.

Start engine.

Let up on the clutch pedal (clutch engaged).

= ma po =k

Depress clutch pedal fully to activate clutch brake
and hold for 2 seconds.

o

Place transmission in starting gear.

6. If starting gear display shows a solid gear
{engaged), the procedure is complete. If the gear
display shows a flashing gear (not yet engaged)
continue on to number 7.

7. If flashing gear is displayed, slowly release the
clutch pedal.

8. Ifflashing gear does not become solid or gear does
not engage, check clutch brake for proper function
and check clutch adjustment.

9. If gear does not engage and clutch is adjusted
properly, troubleshoot for a dragging clutch
according to clutch manufacturer.

448
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Confirm Pmpe; Clutch Adiustme“t and If the 0.010” feeler gauge is not adequately squeezed to
Clutch Brake Contact prevent removal, or can be removed with the pedal less

than 1/2" ar greater than 1", check and adjust the clutch
pedal height and travel per the chassis manufacturer's

Confirm Release Bearing Travel Gap

instructions. In addition, check the external clutch linkage

Use a 1/2" gauge to verify the release bearing travel gap. for excessive wear or obstruction preventing complete
This gap (distance between the rear of the release bearing travel.

and the clutch brake) must be between 1/2" and 9/16”.

If this dimension is incorrect, adjust the clutch per the Release

clutch manufacturer's instructions. yoke N

Confirm the Free-Play gap*
*For mechanical clutch release systems with free-play.

Use a 1/8" gauge to verify proper free-play gap on Easy O
Pedal. H

If this dimension is incorrect, adjust the clutch per the H

clutch manufacturer's instructions.

Confirm Proper Clutch Brake Contact
Insert a 0.010" feeler gauge between the release bearing

and the clutch brake have an assistant fully depress the L =

clutch pedal. The 0.010" feeler gauge should be squeezed
between the rear of the release bearing and the clutch
brake. Have the assistant slowly let up the clutch pedal. The
0.010" feeler gauge should slide out when the clutch pedal
is 1/2" to 1" above the cab floor or lower pedal stop.

e

RN

Clutch
brake

2013.08.6 i 2013 Eaton. Al rights reserved
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Cluich Grease Interval Service Procedure

Clutch Greasing Guidelines

It is highly important to follow proper clutch lube intervals
as specified in Lubrication Manual, TCMT0021. Failure to
do so may result in clutch failure and unnecessary repairs.

The heavy-duty ECA clutch housing has two grease fittings
on the lower right side. The upper port is marked CS for the
upper cross-shaft assembly, while the lower port is marked
RB for the release bearing.

For more detailed cross-shaft greasing information refer to
the “Release Yoke and Cross-shaft(s) Installation” section
of this manual. Refer to Clutch Service Manual, CLSM0200,
for release bearing greasing information.

© 2013 Eaton. All rights resarved
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Grease Interval Count Reset

The Heavy-Duty UltraShift PLUS has an optional prognostic
feature that notifies the operator when the Clutch Release
Bearing needs greasing. This feature can be enabled or dis-
abled via ServiceRanger.

At the appropriate grease interval and shortly after each
engine start, Gl will momentarily appear in the gear display,
along with an audible tone. This will continue to occur at
each engine start until clutch service has been completed.

Note: Gl stands for grease interval and may be misread as
G1 on gear display.

The operator can choose to follow this Automated Lube
Schedule or the published lube guidelines in the Lubrication
Manual TCMTO0021. When enabled, it is highly important to
reset the Grease Interval Count every time the release bear-
ing is greased.

The Grease Interval Count can be reset via ServiceRanger
or Operator Triggered Special Function.

2013.08.6
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ServiceRanger Procedure

L A CAUTION ]
Ensure that hands are not inside the clutch
housing while opening or closing the clutch.

o Turn Ignition % G Plug 9-pin connector

switch to on. @ - into dash port.

G Click on ServiceRanger icon
to launch program

Operator-Triggered Procedure Gray Adapters
Gray adapter are to only be used for the following connec-
Adapter Test Kit J43318 tors:
Note: Use extreme caution when inserting adapters inta the *  Shift Control 30-way connector
connectors to avoid spreading or distorting of the ter- « Speed Sensors
minals.

= Position Sensors
= Range Solenoid Valve
= Splitter Solenoid Valve
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-
0 From the off pasition, turn eSeHect low made on 9 Press the manual up-shift
ignition to on without the shift device. buttan until the gear
cranking the engine. display showrs "3".
o~ o(2)
Press Accelerator to the
floar. Gear display wilt
show a down arrow.

':':';::_-_._ © Reiease the accederaton Gear
=} ﬂmﬂ W"kmaiﬁn.

) setect neutrat and tum
ignition to off in order to save
merfsat
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Green and Brown Adapters
Green and brown adapters are to only be used for the fol-
lowing connectors:

= fehicle interface 38-way connector

= Transmission Electranic Control Unit (TECU)
38-way connector

Purple Adapters
Purple adapter are to only be used for the following connec-
tors:

*  Motors
« [ain Power

* |nertia Brake

452 © 2013 Eaton. All rights reserved
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Adapter Pins
Use the male adapter to test the harness pins.
Harness

Male adapters

e

Use the female adapter to test the component pins.

Female adapters

Compaonent

2013.08.6 i# 2013 Eaton. All rights reserved
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