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4th Generation Controls Update

Introduction
Effective with Model Year 2010, Allison 4th Generation Controls 
are available for H 40/50 EP models.

Primary visual differences include the TCM/VCM and shift selectors
4th Generation Controls TCMs/VCMs and shift selectors are not interchangeable 
with previous control components
Pre-4th Generation controls TCMs/VCMs and shift selectors will be maintained 
for service

ESS

4th Gen TCM

4th Gen PBSS

DPIMDrive Unit
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TCMs

1 of 1

Pre-4th Generation
Controls TCM/VCM

4th Generation
Controls TCM/VCM

NOTE: The A54 12/24V 4th Gen controller is the only 4th Gen controller that is 
compatible with the H 40/50 EP System.  If there is an attempt to load a SID into 

the wrong controller, TCM Reflash will display an error message.

TCMs
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Shift Selectors

1 of 1

Pre-4th Generation
Controls Shift Selector

Allison 4th Generation
Controls Shift Selectors

NOTE: The service indicator wrench icon on the 4th Gen shift 
selector will not be used on the EP 40/50 products. The EP 40/50 
products do not have any prognostics capabilities. This feature 

is a carryover from the other Allison Transmission, Inc. 
products using these same shift selectors. The service indicator 

wrench should only light for a moment at TCM wakeup.

Shift Selectors
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4th Generation Controls  
PBSS Operation

NOTE: This resource link has multiple 
pages and information changes frequently. 
Reference the source document for 
complete, current information.
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4th Generation Controls Update

Introduction (cont’d)

4th Generation Controls Publications
Operator’s Manual – OM3491EN
Troubleshooting Manual- TS3715EN
Drive Unit Service Manual – SM3602EN
ESS Service Manual – SM4162EN
Announcement SIL – 20-EP-09
H 40/50 EP 4th Generation Controls Tech 
Data on the Allison Extranet
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4th Generation Controls Update

4th Generation Controls Wiring Harnesses
4th Generation Controls 
include the following 
updated wiring harnesses 
and schematics:

TCM
VCM
ESS
DPIM
CAN
High Voltage Connections

ESS
Schematic

CAN Bus
Schematic
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4th Generation Controls Update

4th Generation Controls Wiring Harnesses (cont’d)

TCM/VCM connector parts, 
tools and repair procedures 
are included in the 
Troubleshooting Manual and 
SIL 19-TR-09.

Power Adapter Harness J-
50111 is available for 4th

Generation Controls TCM, 
VCM, DPIM and ESS off-
vehicle programming.

4th Generation Controls 
enable Check System and 
Stop System warning light 
interface and ESS cooling 
fan control via J1939 
messaging.

ESS
Schematic

CAN Bus
Schematic
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TCM Schematic

PIN
W

IRE  NO.*
PRE-4TH GEN

PIN NO.
PRE-4TH GEN

W
IRE NO.

1
301

2
302

3
303

4
304

5
305

7
-

6
-

8
308

CAN  LO
9

309
310

1011
311

12
312

13
313

1415
-

16
316

1718
-

19
-

20
320

21

CAN  HI

-317

321

23242526272829303132333435

323
22

322

324
325--328----333
334-

36
-

373839404142434445484950515253545556575859606163646566676869707172737475 627677787980

350-352-354
355-357
358-360
361

363
364----369
370
371--374- 362-377
378
379
380 ---340-342
343-345

4647
---349

RECOMMENDED
COLOR

YELLOW

YELLOW

---------------------------------

GREEN
GREEN

GREEN

ORANGE

ORANGE

ORANGE

ORANGE

BLUE

W
HITE

BLUE

GREEN

RED

YELLOW

YELLOW

BLUE

BLUE

BLUE

RED

RED

GREEN

PINK

TAN

TAN

BLACK

PINK

W
HITE

W
HITE

W
HITE

GREEN

W
HITE

BLUE

BLUE
BLUE

RED
BLUE

GREEN

ORANGE
TAN

GREEN

-TAN

YELLOW

YELLOW

RED
GREEN

CLASS**
CB--------------------------------- AE C BCBB B A EBCAC FB BC EF A CCACADBE B BBBEEDF B C -B FD BE

13NA--------------------------------- 321 23 72098 26 17 226242922 1426 727 316 15 211631261023285 28 12120NANA2513 14 25 -8 152 511

313

NA--------------------------------- 332
301

323

307

320

309

308

126

317
422

406

324

329

322

414

326

407

427

303

416

315

321

316

331

426

410
423

428

305

228

312

401
420

NANA

425

413
314
225 -408

415

302

405
311

TCM  ID DESCRIPTION
AUX  FUNCTION  RANGE  INHIBIT
STATION  MODE
SIGNAL  RETURN
AUX  BRAKE  INDICATOR
ENERGY  STORAGE  W

AKE  UP
--

+12V  BATTERY  RETURN
+12V  BATTERY
SOLENOID  HIGH  SIDE  DRIVER  1
OIL  LEVEL  SENSOR  SUPPLY
HUSH  PRE-CHARGE  MODE  ACTIVE

--
OIL  LEVEL  SENSOR  SIGNAL
ACCELERATOR  INTERLOCK

--
DRIVE  UNIT  OUTPUT  SPEED  2  LO
REMOTE  SHUTDOW

N  REQUEST
FRONT  OPERATION  MODE  2
ESS  PRE  TUNNEL  CHARGE
ENGINE  W

AKEUP
SPEEDOMETER  SIGNAL

---- --
C2  BLOCK  SOLENOID  COMMAND
SHIFT  SELECTOR  SERIAL  DATA  LINK

-----
DRIVE  UNIT  OUTPUT  SPEED  1  LO

-

FRONT  OPERATION  MODE  1
-

FAST  IDLE

OUTPUT  SPEED  INDICATOR
---

C1  BLOCK  SOLENOID  COMMAND
-

SUMP  OIL  TEST  SIGNAL

CAN  SHIELD
SHIFT  SELECTOR  W

AKE  UP
-

C1  SOLENOID  COMMAND  LO
-

C1  PRESSURE  SW
ITCH

ANALOG  RETURN-
DRIVE  UNIT  OUTPUT  SPEED  1  HI

---

MAIN  PRESSURE  BOOST  COMMAND  LO
ENERGY  STORAGE  RELAY  CLOSED
DRIVE  UNIT  OUTPUT  SPEED  2  HI

--
C2  PRESSURE  SW

ITCH

-
C2  SOLENOID  COMMAND  LO

+12V  BATTERY
SOLENOID  HIGH  SIDE  DRIVER  2

- -

FAST  IDLE  2

IGNITION
INVERTER  W

AKE  UP  A  B

+12V  BATTERY  RETURN

MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED

 
A  

0-5V  
 

0-50mA
 

B  
0-VBAT 

 
0-50mA

 
C  

0-VBAT 
 

0-850mA
 

D  
0-VBAT 

 
0-3A

 
E  

0-VBAT 
 

0-10A
 

F  
0-200VAC  

0-50mA

SIGNAL  RETURN

SPEED
INTERFACE

ANALOG
INTERFACE

DIGITAL  INTERFACE

SW
ITCHED

POW
ER

10A

10A

10A

12V

IGNITION

DRIVE  UNIT  INTERNAL

OUTPUT
SPEED  1

ENERGY
STORAGE
SYSTEM

(ESS)

OUTPUT
SPEED  2

TRANSMISSION  CONTROL
MODULE  (TCM)

TCM

3

ACCELERATOR  INTERLOCK
17

FAST  IDLE
42

FAST  IDLE  2
61

AUX  FUNCTION  RANGE  INHIBIT
1

REMOTE  SHUT  DOW
N  REQUEST

21

322
ORANGE

321
GREEN

361
RED

301
YELLOW

342
BLUE

317
BLUE

303
YELLOW

C2  PRESSURE  SW
ITCH

77
377

TAN

380

320

360

340

ORANGE

BLUE

YELLOW

GREEN
P7P6

NO.  2  HIGH

NO.  2  LOW

NO.  1  HIGH

NO.  1  LOW

323

302

343

363

TAN

ORANGE

ORANGE

YELLOW

ESS  PRE-TUNNEL  CHARGE

STATION  MODE

FRONT  OPERATION  MODE  1

FRONT  OPERATION  MODE  2
22

362
GREEN

TCM  ID

D

62

F E

C1  PRESSURE  SW
ITCH

57
357

BLUE
C

C2  BLOCK  SOLENOID  COMMAND
33

333
RED

R

C1  BLOCK  SOLENOID  COMMAND
52

352
PINK

HSD  2

HSD  1

HIGH  SIDE
DRIVERS

B A

HIGH  SIDE  DRIVER  2

SENSOR
SUPPLY

PRIMARY
CAN  LINK

CAN  1
SHIELD

CAN  1

71
371

BLUE

VBAT

Q S f

HIGH  SIDE  DRIVER  1  
11

311
BLUE

U

C2  SOLENOID  COMMAND  LO
74

374
GREEN

V

MAIN  PRESSURE  BOOST  COMMAND  LO
78

378
GREEN

g

C1  SOLENOID  COMMAND  LO
55

355
W

HITE
T

SUMP  OIL  TEMP  SIGNAL
54

354
W

HITE
L

OIL  LEVEL  SENSOR  SUPPLY
12

312
W

HITE
Y

OIL  LEVEL  SENSOR  SIGNAL
16

316
PINK

X

ANALOG  RETURN
58

358
BLUE

SHIELD
49

349
BLACK

CAN  -
8

308
GREEN

CAN  +
28

328
YELLOW

W

371A

371

311

311B

311A

358F

358C
M

40

325
BLUE

SPEEDOMETER  SIGNAL
2560 63

370
RED

70

309
GREEN

9

369
GREEN

6943223

PT13

310

379

305

RED

TAN

GREEN

ENERGY  STORAGE  RELAY  CLOSED

ENERGY  STORAGE  W
AKEUP

5 79

350

334

W
HTE

BLUE

SHIFT  SELECTOR  W
AKEUP

SHIFT  SELECTOR  SERIAL  DATALINK

ALLISON SHIFT SELECTOR INTERFACE

16-PIN CONNECTOR IS PART
OF SHIFT SELECTOR ASSEMBLY

CAN  LO

CAN  HI

BATTERY  GROUND

CAN  SHIELD

12V

SHIFT  SELECTOR  W
AKE  UP

34 5010

313

304

HUSH  PRE-CHARGE  MODE  ACTIVE

AUX  BRAKE  INDICATOR
413

345

364

OUTPUT  SPEED  INDICATOR

INVERTER  W
AKEUP  A  B

64

324

TAN

ORANGE

YELLOW

W
HITE

RED
ENGINE    W

AKEUP
24452080

BA BA L D

ALLISON
SHIFT

SELECTOR

RELAY

1511 148

DIMMER  INPUT

+12V  BATTERY

312 135

IGN
NZC

POW
ER

SUPPLY

INTERFACE  CONNECTOR  SUPPLIED  AND  INSTALLED  BY  THE  VEHICLE  BUILDER

DRIVE  UNIT  INTERNAL

PW
M

INPUT

CAN  2.08
J1939
DATA
LINK

ALLISON
RECOMMENDATIONS
COLOR     W

IRE  NO.

ALLISON
RECOMMENDATIONS
W

IRE  NO.     COLOR
TCM

L

L

L

L

D A
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VCM Schematic

1
101

BLUE

YELLOW
2

102
3

103
4

104
5

105

7
-

6
-

--------

GREEN
---------

PINK-------

RED---

GREEN
GREEN

PINK

ORANGE

TAN

BLUE

ORANGE

8
108

9
109
110

1011
--

12
112

-

13
-

1415
-

W
HITE
-

16
116

1718
-

19
-

-
20

-

YELLOW

21

---

YELLOW

ORANGE

23

-- -

24

-

RED-

25

PINK -

W
HITE

262728293031

BLACK

-

32

--

GREEN

GREEN

33

YELLOW

TAN

34

-

35

123
22

122

124---128
129------

36
-

37383940414243444548495051525354555657585960616364656667686970 62

150-------158--161

163
164
165---169
170 - -----142
143
144
145

4647
---149

BLUE

RED -

YELLOW

TAN-

BB--------C---------A-------C--- AE B ACCA - A --CAC -- -- E- A -BA---CE B B-BE -D A-

1NA--------21---------9-------24--- 321 26 71998 - 19 --222920 -- -- 3- 15 -631---235 27 14-20NA -2 2-

201

NA--------121---------209-------124--- 132
101

226

107

119

109

108 - 219 --122

129

120 -- -- 103- 115 -106

131---123

105

227

114-220

NA -102

202-

HUSH  MODE  REQUEST
ACCELERATOR  PEDAL  IVS  1
SIGNAL  RETURN
W

AIT  TO  START  INDICATOR
CHECK  SYSTEM  INDICATOR
--CAN  LO
+12V  BATTERY  RETURN
+12V  BATTERY
-SENSOR  SUPPLY
---BRAKE  SENSOR  SIGNAL
-----AUTOMATIC  NEUTRAL
ENGINE  START  REQUEST
RANGE  INDICATOR
---CAN  HI
STOP  SYSTEM  INDICATOR

- -----------ACCELERATOR  PEDAL  IVS  2
ACCELERATOR  PEDAL  SIGNAL

SYSTEM  OVERRIDE  REQUEST

BATTERY  COOLING  REQUEST
------ CAN  SHIELD
HUSH  MODE  ACTIVE
----ANALOG  GROUND
--REVERSE  W

ARNING
--+12V  BATTERY

- AUXILIARY  BRAKE  ENABLE  REQUEST
-IGNITION
SYSTEM  OVERTEMP  INDICATOR

+12V  BATTERY  RETURN

PIN
W

IRE  NO.*
PRE-4TH GEN

PIN NO.
PRE-4TH GEN

W
IRE NO.

RECOMMENDED
COLOR

CLASS**
DESCRIPTION

MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED

 
A  

0-5V  
 

0-50mA
 

B  
0-VBAT 

 
0-50mA

 
C  

0-VBAT 
 

0-850mA
 

D  
0-VBAT 

 
0-3A

 
E  

0-VBAT 
 

0-10A
 

F  
0-200VAC  

0-50mA

ANALOG
INTERFACE

DIGITAL  INTERFACE

SW
ITCHED

POW
ER

10A

10A

12V

IGNITION

VEHICLE  CONTROL
MODULE  (VCM)

VCM

ACCELERATOR  PEDAL  IVS1
2

102
ORANGE

123

163

W
HITE

YELLOW

ENGINE  START  REQUEST

B

ACCELERATOR  PEDAL  IVS2
43

143
ORANGE

C A

BA C

SENSOR
SUPPLY

PRIMARY
CAN  LINK

CAN  1
SHIELD

CAN  1

44
44

58
158

SHIELD
49

149
BLACK

CAN  -
8

108
GREEN

CAN  +
28

128
YELLOW

63

170
RED

70

109
GREEN

9

169
GREEN

6923

122

103

161

101

BLUE

TAN

BLUE

AUTO-NEUTRAL  REQUEST

AUX  BRAKE  ENABLE  REQUEST

HUSH  MODE  REQUEST
1

142
TAN

SYSTEM  OVERRIDE  REQUEST
426122

YELLOW
SIGNAL  RETURN

3

PV11

110
RED

10

164

124

SYSTEM  OVER  TEMP  INDICATOR

RANGE  INDICATOR
2464

105

165

CHECK  SYSTEM  INDICATOR

REVERSE  W
ARNING

65

129

GREEN

YELLOW

PINK

RED

GREEN
STOP  SYSTEM  INDICATOR

295

104

145

W
AIT  TO  START  INDICATOR

BATTERY  COOLING  REQUEST
454

150
HUSH  MODE  ACTIVE

TAN

ORANGE

YELLOW
50

POW
ER

SUPPLY

INTERFACE  CONNECTOR  SUPPLIED  AND  INSTALLED  BY  THE  VEHICLE  BUILDER

ACCELERATOR  PEDAL

BRAKE  SENSOR  SIGNAL

ANALOG  GROUND

ACCELERATOR  PEDAL  SIGNAL

16
116

PINK
C

SENSOR  SUPPLY
12

112
W

HITE

PINK

BLUE

PS15

PS17

PS1A5

B A

BRAKE  PRESSURE

PW
M

INPUT

PW
M

INPUT

CAN  2.08
J1939
DATA
LINK

ALLISON
RECOMMENDATIONS
COLOR      W

IRE  NO.

ALLISON
RECOMMENDATIONS
W

IRE  NO.     COLOR 
VCM

D

L

A
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ESS Schematic

MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED

 
A  

0-5V  
 

0-50mA
 

B  
0-VBAT 

 
0-50mA

 
C  

0-VBAT 
 

0-850mA
 

D  
0-VBAT 

 
0-3A

 
E  

0-VBAT 
 

0-10A
 

F  
0-200VAC  

0-50mA

PIN
W

IRE  NO.*
PRE-4TH GEN

W
IRE NO.

RECOMMENDED
COLOR

CLASS**
DESCRIPTION

222
YELLOW

BLACK

CAN  HI
223

CAN  LO
224

CAN  SHIELD
379

ENERGY  STORAGE  RELAY  CLOSED
236

226
225

RED
BLACK

RED---

VIOLET
VIOLET

BLACK
BLACK

-

BLACK
-

W
HITE

IGNITION
+12V  BATTERY

GREEN

TAN

ORANGE

+12V  BATTERY  RETURN
227

+12V  BATTERY  RETURN
--

--
305

ENERGY  STORAGE  W
AKEUP

-
--

-
+12V  BATTERY
-+12V  BATTERY  RETURN

-

-

-

GREEN

--

229

--

-

HVIL  IN

-

-

HVIL  OUT

-

BLACK
+24V  BATTERY  RETURN
+24V  BATTERY
+24V  BATTERY
+24V  BATTERY
-

228--

-
+24V  BATTERY  RETURN

- +24V  BATTERY  RETURN

-

VIOLET

- -

BLACK

-

ORANGE
186
185

230
231
232
233-234
235-

AAEEE---EEEE- E- D ACB - C-E- -E - -E -B

801

803

806
807

814---826
827

829
830- 808- 805

802

314

510 - 323-824- -825 - -816 -511

ABCDEG FHJKLMNPQRSTUVWYZ Xabcdeg f

ESS

185

186
PI120

PB140

C B AE D

+12V  BATTERY  RETURN
H

227
BLACK

+12V  BATTERY  RETURN
G

226
BLACK

+12V  BATTERY
F

225
RED

L K

ENERGY  STORAGE  W
AKEUP

305
GREEN

J

CAN  SHIELD
224

BLACK

CAN  LO
223

GREEN

CAN  HI
222

YELLOW

IGNITION
236

W
HITE

ENERGY  STORAGE  RELAY  CLOSED
379

TAN

P
+12V  BATTERY

N

228
RED

MS R
+12V  BATTERY  RETURN

Q

229
BLACK

V U TY

+24V  BATTERY  RETURN
Z

230
BLACK

HVIL  IN
X

185
ORANGE

HVIL  OUT
186

ORANGE

W

+24V  BATTERY
a

231
VIOLET

+24V  BATTERY
232

VIOLET

+24V  BATTERY
233

VIOLET

d c b

+24V  BATTERY  RETURN

g

235
BLACK

+24V  BATTERY  RETURN

f

234
BLACK

e

ENERGY
STORAGE
SYSTEM

DPIM
1011

379

305
PT13

PB201

TCM
79

222
A

223
B

224
C5

10A

15A

15A

15A

15A

15A
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DPIM Schematic

PIN
CONN

123457 6

24-PIN
PI120

BLUE/
RED

32-PIN
PI121

GRAY
32-PIN
PI122

-
8

-
9

-
101112

--
13

--
14151617181920

-

21

----

23

--

24

----- ---- ---

22123457 68910111213141516171819202123242526272829303132 22123457 68910111213141516171819202123242526272829303132 22

----- - ----- - ----

PRE-4TH GEN
W

IRE NO.*
RECOMMENDED

COLOR
RED

W
HITE

RED---

GREEN
GREEN

---
W

HITE
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BLACK

--
ORANGE

-
BLUE--

BLACK
-

BLACK

--

ORANGE

-

W
HITE

RED-- --

RED

RED

W
HITE

BLACK

-

RED -
ORANGE

GREEN

GREEN

--

GREEN

- TAN

W
HITE

ORANGE

- TAN -

YELLOW

BLACK

-

BLACK
YELLOW

BLACK

- - ---- -

RED -
W

HITE

-

BLACK
BLACK

-

BLACK

-

BLUE
ORANGE

- -- ---
BLACK

YELLOW
ORANGE

CLASS**
EDE---EE---CCC--C-A--C-C--C-CC-- -- E EDA- C - CEA-- E- CC C- C -AC-AAC- - ---- -C -C-CC- C- AC- -- ---AAC

501

503

506---518
519---606
607
608--613-615--622-624--632-709
710-- -- 505

502

504

522- 610 - 511

521

524-- 520- 517

609

510- 516 -523

625-630
631

708- - ---- -707 -706-724
725- 722- 715
716- --

-
-

-
- ---730

731
732

-

DESCRIPTION
+12V  BATTERY
+12V  BATTERY
W

AKEUP  A
W

AKEUP  B
+12V  BATTERY
+12V  BATTERY

HVIL  OUT
HVIL  IN

TORQ  DSBL  B
TORQ  DSBL  A
+12V  BATTERY  RETURN
+12V  BATTERY  RETURN
+12V  BATTERY  RETURN
+12V  BATTERY  RETURN
CAN  SHIELD
CAN  HI
CAN  LO

SPEED  SENSOR  2  INPUT  A
SPEED  SENSOR  +12V  INV  A  1

SPEED  SENSOR  SHIELD
SPEED  SENSOR  +12V  INV  A  2
SPEED  SENSOR  1  INPUT  A

HVIL  A

MOTOR  TEMP  3  A

SPEED  SENSOR  A  1  RETURN

SPEED  SENSOR  SHIELD
SPEED  SENSOR  A  2  RETURN

MOTOR  THERMISTOR  SHIELD  A
MOTOR  TEMP  1  A
HVIL  A  RETURN

SPEED  SENSOR  +12V  INV  B  2
SPEED  SENSOR  2  INPUT  B

SPEED  SENSOR  +12V  INV  B  1
SPEED  SENSOR  1  INPUT  B
SPEED  SENSOR  SHIELD

MOTOR  TEMP  3  B
HVIL  B

SPEED  SENSOR  SHIELD
SPEED  SENSOR  B2  RETURN

SPEED  SENSOR  B1  RETURN

HVIL  B  RETURN

MOTOR  THERMISTOR  SHIELD  B
MOTOR  TEMP  1  B

W
IRE  NO.*

181
182
180

180A
183- 184--185
186---

188B

190
191
192 -

188A

193

195
194

196-----197
198
199
200
201------206
207
208-----210

199B
211
212---- 209

202-203------204-
199A
205

213
214----215-

199C
216--- --217
218
219

MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED

 
A  

0-5V  
 

0-50mA
 

B  
0-VBAT 

 
0-50mA

 
C  

0-VBAT 
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D  
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0-3A

 
E  
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0-10A
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0-200VAC  

0-50mA
DPIM

W
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3
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W
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2
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RED
1

181
RED

5
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RED
W

AKEUP  B
4

180A
W
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8 7 6
184

RED

HVIL  OUT
11

186
ORANGE

HVIL  IN
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86 3085

10
185

186
185

ORANGE
914 13 12

TORQ  DSBL  A
17

188A
TAN

TORQ  DSBL  B
16

188B
TAN

1520
192

GREEN
19

191
GREEN

18
190

GREEN

CAN  HI
23

195
YELLOW

CAN  LO
24

196
GREEN

CAN  SHIELD
22

194
195
196

209

215

210

211

216

212

202

208

214

219

194P124

PS117

PS116 P4 P3

PB140

BLACK
21

193
GREEN

3 2 15 4

SPEED  SENSOR  SHIELD
8

199
BLACK

SPEED  SENSOR  2  INPUT  A
7

198
RED

SPEED  SENSOR  +12V  INV  A  1
6

197
W
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11

SPEED  SENSOR  1  INPUT  A
10

201
RED

SPEED  SENSOR  +12V  INV  A  2
9

200
W
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14

BLUE
32-PIN

CONNECTOR
PI121

24-PIN
CONNECTOR

PI120

GRAY
32-PIN

CONNECTOR
PI122

HVIL  A
13

202
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1217 16

MOTOR  TEMP  3  A
15

203
BLUE

20 19 1823
SPEED  SENSOR  SHIELD

24
199A

199
BLACK

SPEED  SENSOR  A1  RETURN
22

204
BLACK

21

SPEED  SENSOR  A2  RETURN
25

205
BLACK

28 27 26

MOTOR  TEMP  1A
31

207
YELLOW

HVIL  A  RETURN
32

208
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MOTOR  THERMISTOR  SHIELD  A
30

206
BLACK

293 2 15 4

SPEED  SENSOR  SHIELD
8

199B
BLACK

SPEED  SENSOR  1  INPUT    B
7

210
RED

SPEED  SENSOR  +12V  INV  B  1
6

209
W
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11

SPEED  SENSOR  2  INPUT    B
10

212
RED

SPEED  SENSOR  +12V  INV  B  2
9

211
W
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14 13 1217

HVIL  B
16

214
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MOTOR  TEMP  3  B
15

213
BLUE

20 19 1823
SPEED  SENSOR  SHIELD

24
199C

BLACK

SPEED  SENSOR  B1  RETURN
22

215
BLACK

21

SPEED  SENSOR  B2  RETURN
25

216
BLACK

28 27 26

MOTOR  TEMP  1  B
31
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HVIL  B  RETURN
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30

217
BLACK

29
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W
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RELAY
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RELAY

+12V  BATTERY
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KEY  SW
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(DO  NOT  SPLICE  INTO  HYBRID  SYSTEM  BATTERY  RETURN)

+12V  BATTERY

10A  -  40A
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W
IRING

+12V  BATTERY

+12V  BATTERY  RETURN
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+12V  BATTERY  RETURN
+12V  BATTERY  RETURN

HVIL
UNIT  A

HVIL
UNIT  B

AC B AC B

M
OTOR  B
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EFFECT  2

M
OTOR  B
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EFFECT  1

CA B

203

207PM110

DRIVE
UNIT

INTERNAL
CONNECTOR
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213

218

cd CA B

197

204

201

200

205
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P2 P1

M
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EFFECT  2

M
OTOR  A
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CA B CA B C AB
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SYSTEM

XY

364
TCM

64
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CAN Bus Schematic

THE USE OF DEUTSCH CONNECTOR "T" P/N DT04-3P-P007 IS
REQUIRED IN LIEU OF W

IRE SPLICES.

CAN NETW
ORK SHALL USE CHAMPLAIN W

IRE P/N SAE J-1939/11-20
"PLUG AND PLAY" OR RAYCHEM 2019D0309-0.

CONNECTOR PART NUMBERS SHOW
N ARE FOR ALLISON SUPPLIED

HARDW
ARE ONLY.

MATING CONNECTORS ARE CUSTOMER SUPPLIED.

REFER TO ALLISON TECHNICAL DOCUMENT 156 (TD156) FOR
INFORMATION ON W

IRING HARNESSES.
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MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED
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0-5V  
 

0-50mA
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0-VBAT 

 
0-50mA

 
C  
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0-850mA
 

D  
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B
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T
JICAN69

DT04-3O-P007

T
JICAN6

DT04-3P-P007

T
JICAN21

DT04-3P-P007
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HVIL Schematic

MATING CONNECTORS ARE SUPPLIED AND INSTALLED
BY THE VEHICLE BUILDER.

W
HERE  TW

ISTED PAIRS OF W
IRES ARE  ILLUSTRATED,

REQUIRED TW
IST RATE IS 16  ±  4 TW

IST PER 300mm.

SHIELDED TW
ISTED PAIRS ARE HIGHLY RECOMMENDED.

ALL LIGHTS, SW
ITCHES, ALARM INDICATORS, ELECTRONIC

SPEEDOMETER, ELECTRONIC ENGINE CONTROLS, AND
ILLUMINATION CONTROL ARE SUPPLIED AND INSTALLED BY
THE VEHICLE BUILDER.

FOR J1939 INTERFACE CONSIDERATIONS REFER TO
DATALINK COMMUNICATION TECH DATA.

FOR OPERATING DATA, SEE EP40/50 CONTROLS SPECIFICATIONS.

REFER TO TECHNICAL DOCUMENT 169 (TD169) FOR
INFORMATION ON W

IRING HARNESSES AND MATING CONNECTORS.

INSERT CAVITY PLUGS IN ALL OPEN CAVITIES OF SPECIFIED
CONNECTORS.  QUANTITY W

ILL VARY ACCORDING TO
INSTALLATION INTERFACE REQUIREMENTS. THE PLUG IS TO
BE INSERTED UNTIL THE LARGER DIAMETER IS FLUSH W

ITH
THE CONNECTOR GROMMET.

W
HEN FEATURES ARE NOT USED, ALL LEAD W

IRES TO THOSE
FEATURES ARE OMITTED.

*   W
IRE NUMBERS SHOW

N IN SCHEMATIC MAY CONTAIN
     LETTER DESIGNATION W

HERE SPLICE CIRCUITS EXIST.

**  W
IRE CLASSES ARE DEFINED
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0-200VAC  

0-50mA

HIGH VOLT

PB140

C B AE D

+12V  BATTERY  RETURN
H

227
BLACK

+12V  BATTERY  RETURN
G

226
BLACK

+12V  BATTERY
F

225
RED

L K

ENERGY  STORAGE  W
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224

BLACK

CAN  LO
223

GREEN

CAN  HI

HV  +

HV  -

222
YELLOW

IGNITION
236

W
HITE

ENERGY  STORAGE  RELAY  CLOSED
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4th Generation Controls Update

4th Generation Controls Diagnostics Update
4th Generation Controls 
DTCs are included in the 
Troubleshooting Manual 
and SIL 20-EP-09.

Allison DOC™ for PC (H 
40/50 EP) is compatible 
with 4th Generation
Controls.

4th Generation Controls 
TCM Breakout harness is 
J-47275.

This is the same breakout 
harness used with Allison 
1000, 2000, 3000 and 4000 
4th Generation Controls.
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4th Generation Controls DTCs

SIL 20­EP­09, Rev. A
June, 2010
Product Code(s): 70, 71
Page 10 of 135

Appendix A. 4th Gen DTCs

NOTE: Should you encounter any Diagnostic Trouble Codes in a 4th Gen vehicle that are not included in
this SIL, refer to TS3715EN, and use the wire conversion tables in Appendix C.

Table 3. Diagnostic Trouble Code (DTC) List

DTC Code Description Light Restrictive Mode Failure
Record

Page
Number

DTC 23­14 (PBSS PWM Input Fault (No Range Info
from PWM)) Check System Disable Special Mode Yes 12

DTC 23­15 (PBSS CAN Fault (No Range Info from
CAN)) Check System Disable Special Mode Yes 16

DTC 23­18 (PBSS Communication Fault (No Range
Info from CAN or PWM)) Check System

Disable Special Mode,
Inhibit Neutral to Range

Shifts
Yes 20

DTC 41­12 (Clutch 1 Block Solenoid Open) None Disable Clutch Adaptive Yes 24

DTC 41­16 (Clutch 2 Block Solenoid Open) None Disable Clutch Adaptive Yes 29

DTC 42­12 (Clutch 1 Block Solenoid Short to Power) None Disable Clutch Adaptive Yes 34

DTC 42­16 (Clutch 2 Block Solenoid Short to Power) None Disable Clutch Adaptive Yes 38

DTC 43­12 (Clutch 1 Block Solenoid Short to Ground) None Disable Clutch Adaptive Yes 42

DTC 43­16 (Clutch 2 Block Solenoid Short to Ground) None Disable Clutch Adaptive Yes 46

DTC 45­61 (Clutch 1 Solenoid Failed Open) Check System Disable Clutch Adaptive Yes 50

DTC 45­62 (Clutch 1 Solenoid Failed Short to Ground) Check System Disable Clutch Adaptive Yes 55

DTC 45­63 (Clutch 1 Solenoid Failed Short to Power) Check System Disable Clutch Adaptive Yes 59

DTC 45­64 (Clutch 2 Solenoid Failed Open) Check System Disable Clutch Adaptive Yes 63

DTC 45­65 (Clutch 2 Solenoid Failed Short to Ground) Check System Disable Clutch Adaptive Yes 68

DTC 45­66 (Clutch 2 Solenoid Failed Short to Power) Check System Disable Clutch Adaptive Yes 72

DTC 45­67 (Main Boost Solenoid Failed Open) Check System Disable Clutch Adaptive Yes 76

DTC 45­68 (Main Boost Solenoid Failed Short to
Ground) Check System

Disable Clutch Adaptive,
Limit output torque Yes 81

DTC 45­69 (Main Boost Solenoid Failed Short to
Power) Check System Disable Clutch Adaptive Yes 85

DTC 45­71 (Solenoid High Side Driver 1 Open) Check System Disable Clutch Adaptive Yes 89

DTC 45­72 (Solenoid High Side Driver 1 Short to
Ground) Check System Disable Clutch Adaptive Yes 93

DTC 45­73 (Solenoid High Side Driver 1 Short to
Power) None Disable Clutch Adaptive Yes 97

DTC 45­74 (Solenoid High Side Driver 2 Open) Check System Disable Clutch Adaptive Yes 104

Copyright 2010 Allison Transmission, Inc. All Rights Reserved.

NOTE: This resource link has multiple 
pages and information changes frequently. 
Reference the source document for 
complete, current information.
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TCM Breakout Harness


