DIAGNOSTICS — TROUBLESHOOTING SCENARIOS

Required Tools

= Allison DOC for PC (H 40/50
EP) installed on laptop with
appropriate translator
device.

Version 3.1 and above is
required to connect to systems
equipped with Allison 4t
Generation Controls.

Digital volt-ohmmeter.

Troubleshooting Manual.

Breakout box with
appropriate overlays and _
harnesses 146712 - £55 and Drive Uni

346711 - DPIM and TCM/VCM

Harnesses and overlays share
the same part number
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS

Required Tools (contq)

» For successful troubleshooting,
technicians need to be familiar with
the following Allison DOC™
features:

Diagnostic Trouble Codes
Failure Records

Data Monitor

ESS Data Monitor
Snapshots

Generating reports

346711 - DPIM and TCM/VCM

J46712 - ESS and Drive Unit
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS

Connecting Laptop To Vehicle

= Connect one of the available
translator devices to laptop

CAN Card 2
CANUSB -)

Noregon DLA+ Wireless/USB k:\
P/N: 90418%

NEXIQ USB-LINK

CAN CARD 2

Noregon Wireless/USB NEXIQ USB-LINK
Translator - All Allison Products

PIN: 1213
NOREGON 8-PIN DEUTSCH
WITH SERIAL END

9-Pin
___Connector
oy

P
st x V4
DB15 “'*“':-.1;{5_4 @

Connector

PN: 12100
G-Fm@

Connector

A\l View PDF
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Connection Diagram

7. Connecting the PC to the Vehicle

An RP1210A compliant PC-to-vehicle translator is required. Allison DOC ® For PC (H 40/50 EP) currently supports the following
translation devices:

L]

Softing CANusb® (USB port)

Softing CANCard2® (PCMCIA)

Softing CAN-AC2_PCI® (PCI bus)

Nexiq usbLink (version 8.0.5.0 drivers or later)

Noregon DLA+Wireless

Use the Noregon harness part number 12130 (or 12100) to connect the Softing (or usbLink, DLA+Wireless) translator device to the
vehicle connector. The diagram below illustrates the hardware connections between the PC hosting Allison DOC ® For PC (H 40/50
EP), the Softing translator device or usbLink or DLA+Wireless, and the 12130 or 12100 harness.

CAN CARD 2

P/N: 90418
Noregon Wireless/USB NEXIQ USB-LINK
Translator - All Allison Products

P/N: 12130
NOREGON 9-PIN DEUTSCH
WITH SERIAL END

’ 9-Pin
<\ __ Connector
DB15 m

Connector

P/N: 12100 7
6-Pin
Connector

V08545.00.00
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS

Satison =7 ALLISON.SYORIEEAANSIEP

Connecting The Breakout Box

= Continuity, voltage and
resistance checks are often
part of troubleshooting

procedures. —
3-46712 HaFAess - -
These are sometimes called “pin Jend OgiRYa
out” checks. -

The breakout box eases pin
out check procedures and
minimizes the chance of
damage to vehicle
connectors.

The breakout box installs inline —— s == 3-46711 !-Ial_'l_l_ess.a.

e 211 d__.__. _VE_]:—--M

P

Harness J-4725 is required to connect to 4t Gen TCMs

with system components.

Multiple “overlays” and harnesses
are available so the breakout box
can be used with the TCM/VCM,
DPIM, Drive Unit and ESS.

View Video View Video View Video View Graphic View Graphic View Graphic

View Graphic
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m Breakout Box To TCM Connection
Shamson =7 Bl d60e H YR MBS OEP
L TranSmission. Training -r i i ﬂ

Vehicle
TCMVCM

Connections
Wiring Harness

\Pmu“m/

Breakout Box to TCM Connection
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m Breakout Box To ESS Connection
Satson & Rt d6006 MBS adBAOEP
. TransSmission. Training i I

Wiring Harness
Part # J46712

Breakout Box to ESS Connection

10f 1
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Drive Unit Connection
Samson == ALITSOR SEBRI HAUS0EP
. Transmission. Training .‘

Drive Unit
Low-Voltage
Cable

Breakout Box to Drive Unit Connection
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m Breakout Box to DPIM Connection
Sason = oG HYSRHD Bbhr50EP
. Transmission. Training - l l I v

Wiring Harness
Part # J46T11

Breakout Box to DPIM Connection
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS
c .A].].].SOI]. I_réséructor

. Transmission. Training

Scenario #1

= Diagnostic Codes: e . 09909009

0900000

00000000

17-21, 44-15, 66-21, 66-33. ™~

©00D0000
©0000000

Codes with a 66 prefix are ‘ —_— 2sasaess

communications codes and . e oo e
should be diagnosed first. - o

Use Allison DOC™ to:

Verify TCM is commanding signal over A wanime

wire 323 in the Data Monitor.

Verify with the ESS Data Monitor that the
ESS is awake and functioning.

Perform pin out checks at the
TCM and ESS with the breakout
box.

Code 66-21 in the TS Manual indicates starting with code 44-15 if present
Code 44-15 indicates a problem with the ESS Wakeup Signal
Wiring schematic shows TCM wire 323 carrying ESS Wakeup Signal

Troubleshoot harness wires for
continuity problems.

I view Video View Video [ View Video [[5] view Video View PDF View PDF View PDF

View Graphic
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DTC 66-21 CAN Link Lost
with Battery Controller

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

EP 40/50 SYSTEM™ TROUBLESHOOTING MANUAL

DIAGNOSTIC TROUBLE CODES (DTC)

DTC 66-21 CAN Link Lost with Battery Controller

Causes:
e CAN wiring integrity
e Loss of power / intermittent power to ESS

Tool Requirements:

e Universal Electronic Breakout Box (J-39700)
e Breakout Harness (J-46711)

e Breakout Harness (J-46712)

e Multimeter

e Allison DOC™ For PC (AED)

Table 5-137. DTC 66—21 CAN Link Lost With Battery Controller

TCM has detected that the energy storage system is not communicating on the CAN link for more than
240 milliseconds. DTC will not display on the PBSS.

Step Action Value(s) Yes No

1 | Was the code logged in conjunction with Follow Go fo Step 2
DTC 44-157? troubleshooting

procedure for
DTC 44-15
2 | Was DTC 66-21 logged in conjunction with Follow Go fo Step 3
DTC 42-15? troubleshooting
procedure for
DTC 42-15
3 |Isthe DTC active? Go fo Step 5 Go to Step 4
4 | Is there a vehicle performance complaint? Go to Step 5 | Clear code. Go fo
Step 15

5 | Check that all of the connectors are clean, the Go fo Step 6 Go fo Step 15
pins are good, and that their seals are intact.
Clear codes.

Do the codes reappear?

6 | Check for +12V on pins F and P on the ESS Go fo Step 8 Make repairs as
31-pin connector. Check for continuity to ground necessary. If
on pins G, H, and Z on the ESS 31-pin D7C returns, go
connector. fo Step 8;

Is the wake-up signal acceptable? otherwise, go to
Step 15
7 | Check for ground wake-up signal on pin L of the Goto Step 8 | Make repairs as
ESS 31-pin connector. necessary. If
: D7C returns go
Isth ke- | table?
s the wake-up signal acceptable 10 Step &
otherwise, go fo
Step 15
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m DTC 44-15 Battery Controller
Wake-Up Open or Short-to-Ground

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

EP 40/50 SYSTEM™ TROUBLESHOOTING MANUAL
DIAGNOSTIC TROUBLE CODES (DTC)

DTC 44-15 Battery Controller Wake-up Open Or Short-to-Ground

If wire 323 is open, the code may be accompanied by CAN link lost with Battery Controller (DTC 66—21 and
66-33).

If wire 323 is shorted to ground, the ESS system controllers will remain on.

Complaints:
e Stopped vehicle (unable to start engine) if open
e Low 12V Battery if short-to-ground

Cause:
e Bad wiring or connectors

Tool Requirements:
e Universal Electronic Breakout Box (J-39700)
e Breakout Harness (J-46711)
e Breakout Harness (J-46712)
e Multimeter
e Allison DOC™ For PC (AED)
— Action Requests — Output Tests — Energy Storage Wake-up On

Table 5-95. DTC 44-15 Battery Controller Wake-up Open Or Short-to-Ground

Step Action Value(s) Yes No

1 | lIs the code active? Go fo Step 3 Go fo Step 2

2 | Is there a driver complaint? DTC 66—33 will Go fo Step 3 Possible
often be logged in conjunction with DTC 44-15, intermittent rault.
resulting in a Check System light.

3 | Connect Allison DOC™ For PC (AED) to the Go to Step 4 | Intermittent fault.
vehicle. Go to Step 4
Clear DTCs.

Using the Action Requests — Output Tests —
Energy Storage Wake-up On, turn Energy
Storage Wake-up On ON and OFF, and see if
the DTC comes back as active.

Did DTC 44-15 return active, or did the Output
Test fail to complete?

4 | Be sure the harness is tightly connected. If Go to Step 7 Go to Step 5
connected properly, disconnect the wiring
harness at the TCM and the Energy Storage
System and check the connectors for corroded
or damaged terminals. Clean or replace as
necessary.

Were any repairs made?
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Wiring Schematic

APPENDIX H—EP 40/50 SYSTEM™ WIRING SCHEMATIC

®

oM

= WIRE N0~ 'RECOMMENDED GOLOR CLASS™ DESCAIPTION
o 136.PT13-1 GREEN 12V BATTERY RETURN
LV BATTERY. PN 01BPT13Z YELLOW IGNITION
S | orevig IGNTION 143PT138 REAR START 133.PTI33 RED +12V BATTERY
ey sumonoumon s wiriss | iy PTi3d VELLOW JGNTON
1008-PVT +12V BATTERY RETURN 8 muw PT135 GREEN +12V BATTERY RETURN
255PT136 TAN £S5 PRE-TUNNEL CHARGE
20PTI3T ORANGE STATION MODE
SWITCHED [GNITION 143PT138 ORANGE FRONT OPERATION MODE 1
] 250.PT146 — 144-PT139 ORANGE FRONT OPERATION MODE 2
156PT1331 CAN SHELD 255PT136
¢ [Crrerisse CANLO 151PT1322 +12V BATTERY RETURN
8 [Csseriom AN HI 50PTI320 BLUE FASTIDLE
el E YELLOW AUX FUNCTION RANGE INHIBIT
54PTI1326 INERNEHIC TAN ENERGY STORAGE RELAY CLOSED
(©) . PINK OIL LEVEL SENSOR SIGNAL
60PTILS
2011
{2 BATTERY RETURN PTiar WHITE A OIL LEVEL SENSOR EXCITATION
TonTON 5TIeT BLUE B OIL LEVEL SENSOR RETURN
4120 BATTERY —
JGNTION 150.PT13.20 ORANGE c AUX BRAKE INDICATOR.
12V BATTERY RETURN PB14D
APPL SPECIFIED MODE f5(E55 CHARGE 146PTI314 o ENERGY Ti3:22 YELLOW c OUTPUT SPEED INDICATOR
APPL SPECIFIED MODE #1(STATION MODE] \; 152PT1323 | STORAGE 152.PT1323 GREEN [ ENERGY STORAGE WAKEUP
FRONT OPERATION MODE 1 051708 SYSTEM 153.PT13.24 RED c ENGINE WAKEUP
FRONT OPERATION MODE 2 ey
T54PT1326 BLUE B SPEEDOMETER SIGNAL
12V BATTERY RETURN A PSita
1312 FASTIDLE 165PTI13
OUTPUT SPEED
1313 AUX FUNCTION RANGE INHIBIT Te6PTI
3 155.PT13.29 YELLOW A CANHI
. 1314 ENERGY STORAGE RELAY CLOSED ; \/ SENSOR (P5)
15 — - 0 e 156PT13.31 BLACK A CANSHIELD
1 OUTPUT SPEED 157-PT13:32 GREEN A CANLO
Pr13 OIL LEVEL SENSOR EXCITATION TE8PTIA G
7 [Cusrmiss OlL LEVEL SENSOR RETURN ] ) SENSOR (P7) 158PT14-0 BLUE 8 C1 PRESSURE SWITCH
o L 15490464
2 [150PTI20 AUX BRAKE INDICATOR
2
b4 prizz OUTPUT SPEED INDICATOR 160PT145 RED B FASTIDLEZ
5 [ts2rizas ENERGY STORAGE VAKEUP 146 250PT146 GREEN B REMOTE SHUTDOWN REQUEST
2 [issprsa ENGINE WAKEUP 147 251 PT147 BLUE B ACCELERATOR INTERLOCK
% 161-PT18 ™ B C2 PRESSURE SWITCH
o [Ciseprisss 170DPT1420
7 = 171PTIe21 DRIVE UNIT 163.PT14-10 WHITE A SUMP OILTEMP
® e INTERNAL
S |[serises caNHI 10CPTI420
a 1108PT1420 165PTIE13 WHITE F DRIVE UNIT OUTPUT SPEED 2 HI
o s CHSHED I 166-PT1414 WHITE F DRIVE UNIT OUTPUT SPEED2LO
® T 167-PT14-15 WHITE F DRIVE UNIT OUTPUT SPEED 1 HI
GRAY ; 6 166-PT1416 WHITE F DRIVE UNIT OUTPUT SPEED 1 L0
12129022 — 17
175PTI425
158PT141 C1 PRESSURE SWITCH — —
- INK DRIVE
C | LUE C1 SOLENOID COMMAND HI
160PT145 FASTIDLE 2 e oR 14-23 JHITE [
250PTid6 APPL SPECIFIED MODE $4(AEMOTE SHUTDOWN REQUEST) 1424 LUE C2 SOLENOID COMMAND HI
251.PTI4T ACCELERATOR INTERLOCK ® 1425 GREEN C2 SOLENOID ENABLE LO
161 PTi48 C2 PRESSURE SWITCH 1426 PINK C1BLOCK SOLEN
= 1427 RED C2BLOCK SOLENOID
163PT14-10 SUMP OLTEMP 1 WHITE INVERTER WAKEUP AB.
— i
[Cisseriess DRIVE NIT OUTPUT SPEED2HI a) 5
166PT14-14 DAIVE UNIT OUTPUT SPEED 210 - A
1677 DAIVE UNIT OUTPUT SPEED 1 HI
168PTi4-16 DAIVE UNIT QUTPUT SPEED 1 LO 7 i ERITHES mnmnm m ‘cm«ﬂﬁm@u
287 BLUE c ENGINE WAKEUP POWER
1420 ANALOG GROUND * WIRE NUMBERS SHOWN I SCHEWATIC INSERT CAVITY PLUGS INALL UNUSED CAVITEES
21 DRIVE UNIT 1D MAY CONTAN LETTER DESIGRATION OF SPEGIFIED CONNECTORS. QUANTITY WILL
1022 C1 SOLENOID GOMVAND HI WHERE SPLICED CIRCUITS EXIST VARY AGCORDING TO NSTALLATION INTERFACE
1423 CT SOLENOID EVABLE LO REQUREMENTS THE PLUG S TO € ISERTED
124 2 SOLENOID COMMAND I * WIRE GLASSES ARE DEFINED AS FOLLOWS UNTIL THE LARGER DIAMETER IS FLUSH WITH
1425 G2 SOLENOID ENABLE LO Aoy oam THE CONNECTOR GROMMET.
1426 G BLOGK SOLENOID C OVBAT o0850mA
1427 2 BL0CK SOLENOID iB0K87 D OVBAT 03A
1428 INVERTER WAKEUP AB { 180167 DPIM £ oy o &4 4
“ 872 2 = 12129858 RECOMMENDED THAT THESE TWISTED
L 2] CONNECTOR PART NUMBERS SHOWN ARE WATING PAIAS ALSO BE SHIELDED.
veTERy epottsts 0o & oo osonse @ J & oS AR ALLSCR SohmLey ErAtvie
& | iekier i ony WHEN FEATURES ARE NOT USED,
= R ) ) ALLLEAD WIRES TO THOSE
RED 1o BATTERY = T T — 14 ekosr MATING CONNEGTORS ARE CUSTOMER SUPPLIED FEATURES ARE TO BE OMITTED
12129024 5 ENGINE SIGNAL
‘CONNECTOR REFER TO ALLISON TECHNICAL DOCUMENT NO. 169 SEE SHEET 4 FOR FUSING INFORMATION
INVERTER WAKEUP ENGINE IGNITION FOR INFORMATION ON WIRING HARNESSES
154PT1326

V10006.00.00

Figure H-1. Allison Electric Drive™ Wiring Schematic—TCM
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Wiring Schematic

APPENDIX H—EP 40/50 SYSTEM™ WIRING SCHEMATIC

P WIRE NO™ RECOMMENDED COLOR CLASS™ DESCRIPTION
K3 . - 00PVI1-1 GREEN +12V BATTERY RETURN
JEI - 101-PVI-2 YELLOW IGNITION
- e % o5 <= 102PVTT3 RED 12V BATTERY
ks (Y SWITGH GNITON . e TOIAPVIT4 YELLOW TGNITION
B T T2 BATTERY RETURY 3 E 100A-PVI15 GREEN +12V BATTERY RETURN
- o E 03PV WHITE ENGINE START REQUEST
T04PVIT7 ORANGE ACCELERATOR PEDAL IVS 1
SWITCHED IGNITION 05PVTT 8 ORANGE A ACCELERATOR PEDALIVS 2
pu23 E 254PVT1-9 BLUE c AUTOMATIC NEUTRAL
. AN SHIELD PVI16 10
5 [Py CANLO PV1120 1
& [Pz CANHI PVi1-14 T06PVTT-12 BLUE B SHIFT SELECTOR INPUTS MODE
PUi2 E
P E [OZIED TAN B SYSTEM OVERRIDE REQUEST
4P DRIVERVEHICLE 108-PVI1-15. PINK A BRAKE
prossspose © 1P INTERFACE E
L1} 32 - T08-PVTI- WHITE BRAKE EXCITATION
i Stk +12V GATTERY RETURN oA ii- 0PV~ BLUE BRAKE EXCITATION RETURN
01V TGNITION 6
2 ERY T i1 TPV AN WAIT TO START INDICATOR
5 | opieg o 5 PV it T2V ORANGE BATTERY COOLING REQUEST
4 = [iE FESIE GREEN STOP SYSTEM INDICATOR
T00APVITS 412V BATTERY RETURN 2507,
5 Mg ENGINE START REQUEST I TPV YELLOW RANGE INDICATOR
& [Croes ACGELERATOR PEDAL IVST 7 Psis T HEPVIT- GREEN SYSTEM OVERTEMP INDICATOR
5 105 ACCELERATOR PEDAL IVS2 | 7 130-PV12:19 N i 116 RED REVERSE WARNING
75t AUTOMATIC NEUTRAL ] TPV N -
ma 105PV11.8 I - T7PVII-26 BLUE B SHIFT SELEGTOR SERIAL DATALINK
o =
o= [
1 [Cuspvire SHIFT SELECTOR INPUTS MODE 12010717 -
i ACCELERATOR F TBPVIT-29 VELLOW Iy CANHI
. SYSTEM OVERRIDE REQUEST E
o BRAKE PSiAS - HEPVITaT BLACK A CANSHEELD
® 131APVIZ20 A - T20PV11-32 GREEN A CANLO
o PVI1-17 BRAKE EXCITATION 128 #V129, I T21-PV121 BLUE B HUSH MODE REQUEST
1 2 BRAKE EXCITATION RETURN 10APVIZ19 I e X 22PVi22 TN A AUXILLARY BRAKE ENABLE REQUEST
. WAIT TO START INDICATOR :
x - e noaa. tauiaes Y 25PVIZE VELLOW SHIFT SELECTOR INPUTS 561
2 ) RANGE INDICATOR X 24PV RED SHIFT SELECTOR INPUTS 552
2 5PV 2 SVSTEM OVERTEMP INDICATOR X 125 PVizt BLUE SHIFT SELEGTOR INPUTS 554
2 T= n 'REVERSE WARNING. - 126-PV12- GREEN SHIFT SELECTOR INPUTS SS8
2 X 127-PV121 TAN SHIFT SELECTOR INPUTS PARITY
5 Cirevinze SHIFT SELECTOR SERIAL DATALINK psi7 128 PINK ACCELERATOR PEDALINPUT
b toPYIL1E A 0
7 = 109 PVITI7 | & BRAKE 11
B Tiepvirze CANHI GED ° PRESSURE X
2
a CAN SHIELD 12085286
s CANLO X
GRAY
vem 12129022
e I APPL SPEGIFIED MODE #3(HUSH MODE REQUEST) 123PV124 " . 10FVI219 FED A PCCLERATOR PEDAL EXCITATION
! A ¥ ¥
) [Czenee AUXILLARY BRAKE ENABLE REQUEST 7 T20PV12: 5 13LPVIZ20 BLACK 8 ANALOG GROUND
T
- c
¢ Fusse S —— 7 ; E
: P12 SHIFT SELECTOR INPUTS 552 T27PV121 H SHIFT -
P12 SHIFT SELECTOR INPUTS 554 T06PVIT-1Z M SELERTOR - T32-PVi2 BLUE MAIN PRESSURE BOOST COMMAND HI
M SHIFT SELECTOR INPUTS 558 136016 M - 133PVT2: GREEN MAIN PRESSURE BOOST ENABLE LO
I SHIFT SELECTOR INPUTS PARTY 12V BATTERY RETURN 100BPVTTS o 7341 PINK CHECK SYSTEM INDICATOR
H ACGELERATOR PEDAL INPUT 12V BATTERY T02APVITS A 253PV12 YELLOW HUSH HODE ACTIVE
wa C TH7-PVIT-2 s - 135-PVI2- WHITE SHIFT SELECTOR WAKEUP
rC 12185609 X
2 =
e
o X
5 |- X T%POTEN RED B SHIFT SELECTOR WAKEUP POWER
v E WP NGRS SHON N SoRETO WA O NSEAT GAITY LGS NALLUVRED ATES
o LETTER DESIGNATION WHERE SPLI EXiST ORS QUNTITTWLL
[Craopvize o VARY ACCORDING TO INSTALLATION I
2 — A0S/ " 05mA UNTIL THE LARGER DIAMETER IS FLUSH WITH
n = BOVBAT  OS0mA THE CONNECTOR GROMVET.
= COVBAT  0850mA
z D OVBAT  03A WHEN FEATURES ARE NOT USED, ALL
[ MAI PRESSURE BOOST COMMAND HI E CVBAT  00A LEAD WIRES TO THOSE FEATURES
pol MAIN PRESSURE BOOST ENABLE LO FO200VAC C-s0mA ARETO B OMITTED
S [y GHECK SYSTEM INDICATOR 132PV1204 DRIVE UNIT CONNECTOR PART NUMBERS SHOWN ARE UATING SEE SHEET 4 FOR FUSING INFORMATION
o | 2PV HUSH MODE ACTIVE 133-PV12:25 g _Emnmm_m. CONNECTORS FOR ALLISON SUPPLIED HARDWARE ONLY
pogy e SHIFT SELEGTOR WAKELP ke 15410617 OR [ MATING CONNECTORS ARE CUSTOMER SUPPLIED
23—
o | REFER T0 ALLISON TECHNICAL DOCUMENT NO. 169
=
. +12V BATTERY. 30 Oﬁ - @ FOR INFORMATION ON WIRING HARNESSES
® +12V BATTERY &
RED [
12129024
SHIFT SELECTOR WAKEUP V10007.00.00

Figure H-2. Allison Electric Drive™ Wiring Schematic—VCM

ining

Instructor Led Tra

© 2011 Allison Transmission, Inc. All rights reserved.

Allison Hybrid H 40/50 EP Maintenance & Overhaul



Wiring Schematic

APPENDIX H—EP 40/50 SYSTEM™ WIRING SCHEMATIC

12129856

DPIM

RED
12129024

GRAY
12129022

+12V BATTERY

12V BATTERY

WAKEUP A

WAKEUP B

180:K1:87

179.PD1151-+ 412V BATTERY

+12V BATTERY

12V BATTERY

P

179APD151-+. +12V BATTERY

08
dpe

178.PT14-28

PTI4
2

INVERTER WAKEUP

HILOUT

®©

INVERTER B TORQUE ENABLE

INVERTER A TORQUE ENABLE

412 BATTEAY RETURN

+12V BATTERY RETURN

+12V BATTEAY RETURN

12V BATTERY RETURN

CAN SHEELD

12129024

pi2s

1957112023

CANHI

CANLO

PEED SENSOR +12V INV A 1

@ oo
.

PSti0

12162280

Pty

PEED SENSOR 2 INPUTA

PEED SENSOR SHIELD

PEED SENSOR +12V INVAZ.

MOTOR A HALL EFFECT 1
1)

MOTOR A HALL EFFECT 2
(P2)

1PI121:10 PEED SENSOR 1 NPUTA 12162280
Psiiz
2PI2113 HiLA 20PI1226
1 21512222 MOTOR B HALL EFFECT 1
3 pit2115 MOTOR TEMP3A || 210Pi122:7 (P3)
e | Y
v C 12162280
® -
T C Psits
2 [T
o MOTOR B HALL EFFECT 2
2 20 SPEED SENSORAT RETURN | | (Pa)
s I wos || T oz
s RETUAN
2 Psite
7 2212113
% = \A HVIL UNIT A
> 28PI12132 1)
2 o MOTOR THERMISTOR SHELD. [
B WoToR Towp o m| ooy
¢ [a VL ARETURN T
12216
— HVILUNT B
20P122% *12)
DaE99925FASBSN
PHI0
e senson. evme: M o 2
SPEED SENSOR 1 INPUT 8 T 207PI121:31 a DRVEUNT
SPEED SENSOR SHIELD v_] DRIVE UNT
SPEED SENSOR 12V INV B2 213P1122.15 o CONNECIOR
5 T 218P112231 Pl
"o ] { o]
2 = 1541061708 —
oy ®
le [Coenzes MOTOR TEMP 38
o [Coepnzets HiLE
T C PB140
- 185P1120-10 X ENERGY
— v | STORAGE
i SYSTEM
0 =
2 [Cosenzz s 51 RETURN
B [Tiescnzez SPEED SENSOR SHIELD
% [Cowpnzess SPEED SENSOR B2 RETURN @
&
o L o Leeuis +12V BATTERY
% IGNITION 101PV11-2 87
» K5 KEY SWITCH IGNTION
b MOTOR THERMISTOR SHELD B 1008 PVTLT 412V BATTERY RETURN
b MOTORTEMP 1B
E] LB RETURY SWITCHED IGNITION

Ass ™

AED.

e

ORAGE

ORANGE

iz

SPEED SENSOR 1 NPUTA

LR

) OTORTEWP

BLAGK

C ‘SPEED SENSOR Al RETURN

BLACK

T SPEED SENSORSHELD

BLACK

c ‘SPEED SENSOR A2 RETUR.

BLICK

VELLOW

ORANGE

T FETURN

T SPEED SENGORSHELD

c SPEED SENSOR B2 RETURN

* WIRE NUMBERS SHOWN IN SCHEMATIC
MIAY CONTAIN LETTER DESIGNATION
WHERE SPLICED CIRCUITS EXIST

** WIRE CLASSES ARE DEFINED:
05V 050mA

OVBAT  0-50mA

OVBAT  0850mA
OVBAT 03A

OVBAT 010
0200VAC 0-50mA

‘CONNECTOR PART NUMBERS SHOWN ARE MATING

CONNEGTORS FOR ALLISON SUPPLIED HARDWARE ONLY.

MATING CONNECTORS ARE CUSTOMER SUPPLIED
"REFER TO ALLISON TECHNICAL DOCUMENT NO. 169

FOR INFORMATION ON WIRING HARNESSES

INSERT CAVITY PLUGS IN ALL UNUSED CAVITEES
‘OF SPECIFIED CONNECTORS. QUANTITY WILL
VARY ACCORDING TO INSTALLATION INTERFACE
REQUIREMENTS, THE PLUG IS TO BE INSERTED
UNTIL THE LARGER DIAMETER IS FLUSH WITH
‘THE CONNECTOR GROMMET.

WHEN FEATURES ARE NOT USED, ALL

LEAD WIRES TO THOSE FEATURES ARE

70 BE OMITTED.

SEE SHEET 4 FOR FUSING INFORMATION

V/10008.01.00

Figure H-3. Allison Electric Drive™ Wiring Schematic—DPIM
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Wiring Schematic

APPENDIX H—EP 40/50 SYSTEM™ WIRING SCHEMATIC

ENERGY
STORAGE

PB201

PB140

N<x=E<C—HOIOIVZEIrXcIOMNMMOO®>

T S0 a0 oW

<

WIRENO." CLASS ™ DESCRIPTION
202-PBI40A YELLOW A CANHI
223.PB140-B GREEN A CANLO
224-PB140-C BLACK A CAN SHIELD
146-PT13-14 TAN ENERGY STORAGE RELAY CLOSED
101A-PBI40-E WHITE IGNITION
225-PB140-F RED +12V BATTERY @
226-PB140-G BLACK +12V BATTERY RETURN e
207-PBI4OH BLACK +12V BATTERY RETURN e
152:PT13-23 WHITE C ENERGY STORAGE WAKEUP
228-PB140-P RED E +12V BATTERY.
229.PBI40R BLACK E +12V BATTERY RETURN
185-P1120-10 ORANGE B HVILIN
186-P1120-11 ORANGE B HVILOUT
230-PB140-Z BLACK E +24V BATTERY RETURN @
231-PB140-a VIOLET E +24V BATTERY @
232.PB140D VIOLET E +24V BATTERY @
233.PB140C VIOLET E <24V BATTERY @
234-PB140e BLACK E +24V BATTERY RETURN @
235-PB140 BLACK E +24V BATTERY RETURN @

TCM

204-PB140-C
203-PB140-8
220-PB140-A
DT06-35-P032
220-PB140-A CAN HI
223-PB140-B CANLO
224-PB140-C CAN SHIELD PT13
146-PT13-14 ENERGY STORAGE RELAY CLOSED 146-PT13-14 14
101APV11-2 IGNITION 152-PT13-23 23
225-PB140-F +12V BATTERY
226-PB140-G +12V BATTERY RETURN 12129022
207-PB140H +12V BATTERY RETURN
[ 152-PT13-23 ENERGY STORAGE WAKEUP
| 228-PB140-P +12V BATTERY
| 229-PB140-R +12V BATTERY RETURN
[ PI120
185-P1120-10 HVILIN 185-P1120-10 10
186-PI120-11 HVILOUT 186-PI120-11 11
230-PB140-Z +24V BATTERY RETURN
231-PB140-a +24V BATTERY 12129858
232-PB140D +24V BATTERY
233-PB140-c +24V BATTERY
| 234-PB140-e +24V BATTERY RETURN
235-PB140-F +24V BATTERY RETURN
15410617 OR
WTC06B-24-31SN

DPIM

* WIRE NUMBERS SHOWN IN SCHEMATIC MAY CONTAIN
LETTER DESIGNATION WHERE SPLICED CIRCUITS EXIST

:<<_mmo_.>wmmm>mmomﬂzmo>m_no_._.o<<m”
A 05V 0-50mA
0-VBAT 0-50mA
0-VBAT 0-850mA

Tmoo®m
o
<
2
B

INSERT CAVITY PLUGS IN ALL UNUSED CAVITIES
OF SPECIFIED CONNECTORS. QUANTITY WILL
VARY ACCORDING TO INSTALLATION INTERFACE
REQUIREMENTS. THE PLUG IS TO BE INSERTED
UNTIL THE LARGER DIAMETER IS FLUSH WITH
THE CONNECTOR GROMMET.

0-3A WHEN FEATURES ARE NOT USED, ALL
0-VBAT 0-10A LEAD WIRES TO THOSE FEATURES
0-200VAC ~ 0-50mA ARE TO BE OMITTED.
CONNECTOR PART NUMBERS SHOWN ARE MATING CONNECTORS
FOR ALLISON SUPPLIED HARDWARE ONLY
MATING CONNECTORS ARE CUSTOMER SUPPLIED
REFER TO ALLISON TECHNICAL DOCUMENT NO. 169
FOR INFORMATION ON WIRING HARNESSES
FUSING INFORMATION
PI120 - 12,5, AND 6 18GA FUSED AT 10A TOGETHER DPIM
(ONLY 1 FUSE) TO +12V BATTERY
PV11-3 18GA FUSED AT 10ATO +12V BATTERY VCM
PT13-3 18GA FUSED AT 10ATO +12V BATTERY TCM
PX130- B 18GA FUSED AT 10ATO +12V BATTERY DIAGNOSTIC (CAN)
PM110-A 18GA FUSED AT 10ATO +12V BATTERY DRIVE UNIT
PM110-Q 18GA FUSED AT 10ATO +12V BATTERY DRIVE UNIT
PO16 - R 18GA FUSED AT 10ATO +12V BATTERY PBSS
K1-30 18GA FUSED AT 10ATO +12V BATTERY RELAY
K2-30 18GA FUSED AT 10ATO +12V BATTERY RELAY
K3-30 18GA FUSED AT 10ATO +12V BATTERY RELAY
K4 -30 18GA FUSED AT 10ATO +12V BATTERY RELAY
PB140 - F 16GA FUSED AT 15A TO +12V BATTERY ESS
PB140 - P 16GA FUSED AT 15ATO +12V BATTERY ESS
PB140 - a 16GA FUSED AT 15ATO +24V BATTERY ESS
PB140 - b 16GA FUSED AT 15A TO +24V BATTERY ESS
PB140 - ¢ 16GA FUSED AT 15A TO +24V BATTERY. ESS

10008.00.00

Figure H-4. Allison Electric Drive™ Wiring Schematic—ESS

ining

Instructor Led Tra
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m Wiring Schematic
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Wiring Schematic

APPENDIX H—EP 40/50 SYSTEM™ WIRING SCHEMATIC

DIAGNOSTIC
CONNECTOR
PX130
HD10-9-1939P
<woowwoTo
T TTTT
X X X X X X
JICANT JICANG
DT04-3P-P007 DT04-3P-PO07
T T
Pv23 PICANG PICANS PICANA
29 CANHI A A A A A A A A CANHI
vom| 32___CANLO B B B B B B B B CANLO
31 CANSHEELD [ c c [ c c ¢ [ CAN SHIELD
DT06-35-P032 ] ABC I @ ] ABC @
12129022 e W3s-PO12 (GREEN) DT06-38-P032 DT06-35-P032 DT06:35-P032
_ _ W3S-1939-P012 W3S.153 P02 ABC W3S-P012 (GREEN) @
(BLUE) (BLUE)
T[]
PicaNs @ TERMINATOR
DT06:35-PPO1
DT06-35-P032 120 e
JICAN1O W35-1939-P012
DT04-3P-P007 (BLUE)
: )
PT13 PT23 PICAND
29 CANHI A A A A__CANHI
rom[32___CANLO B B B B CANLO
31 CANSHELD C c c C__CANSHEELD
e DT06-35-P032 ABC DT06-35-P032 @ JICANT3 JICANI7 JICAN21
12129022 W3S-P012 (GREEN) * ; W35-1939-P012 DT04-3P-Po07 DT04-3P-P007 DT04-3P-P007 TERMINATOR
@ (BLUE) ; ; : DT06-35-PPOT
P1CAN12 <[/
PICANI4 PICANI6 PICAN1S PICAN20 PICAN22
@ CANHI A A A CANHI A A A A CANHI A A Al a
DT06-35-P032 CANLO B B B CANLO B B B B_CANLO B B g e 120
W35-1939-P012 (BLUE) CANSHEELD C c C___CANSHELD c c c C__CANSHELD [ c c| ¢
35 ABC ABC @ ABC
@ s @ DT06-35-P032 DT06-35-P032
(BLUE) * ; W35-1939-PO12(BLUE) * ; @ W35-1939-PO12(BLUE) e * ;
Jald] AHU DT06-35-P032 Jalo] DT06-35-P032 Jalo]
Pl24 W35-1939-PO12(BLUE) PE23 6 W35-1939-P012(BLUE) PB201
@ DT06-35-P032 6 a DT06-38-P032 DT06-35-P032 @
@ W3S-P012 (GREEN) W3S-P012 (GREEN) W3S-P012 (GREEN)
q q q
H ® :  © :
THE USE OF DEUTSCH CONNECTOR "T* PIN DT04-37-P007 IS REQUIRED IN LIEU OF WIRE SPLICES =|2(5| =95 |95
zz|z EEE EER
Zzz EEE EEE
333 333 333
‘CAN NETWORK SHALL USE CHAMPLAIN WIRE P/N SAE J-19: 20 "PLUG AND PLAY" OR RAYCHEM 2019D0309-0
'CONNECTOR PART NUMBERS SHOWN ARE FOR ALLISON SUPPLIED HARDWARE ONLY
I Q5|5 <|m| O
MATING CONNECTORS ARE CUSTOMER SUPPLIED
PI120 PE127 PB140 ENERGY
12129858 DP ENGINE 15410617 OR STORAGE

REFER TO ALLISON TECHNICAL DOCUMENT NO.156 FOR INFORMATION ON WIRING HARNESSES

WTC06B-24-31SN

O

V10011.00.00

Figure H-6. Allison Electric Drive™ Wiring

J1939 Backb

e (CAN Bus)
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Instructor Led Tra
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m Isolated Schematic
Instructor i
Saison & ALLIS) AR/ BEHEAGH( EP

WIRE 323 -- ENERGY STORAGE WAKEUP E
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v v

TCM GRAY ESS LOW VOLTAGE
CONNECTOR CONNECTOR
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS
c .A].].].SOI]. I_réséructor

. Transmission. Training

Scenario #2

= Diagnostic Codes: e . 09909009

0900000

00000000

25-20, 44-19, 66-18, 66-19, 66-31, 66-32, ~
80—32 - g1 il y 00000000

©0000000
©ooo00000
©oooo00000

Codes with a 66 prefix are - | - e
communications codes and D [ ‘ —
should be diagnosed first.

Use Allison DOC™ to:

A\ WARNING
Verify a missing wakeup signal.

Perform pin out checks at the
TCM and DPIM with the breakout
box.

Troubleshoot harness wires and

relays for continuity problems.
Code 66-18 in the TS Manual indicates starting with code 44-19 if present

Code 44-19 indicates a problem with TCM side of inverter wake-up relay
Wiring schematic shows TCM wire 428 carrying DPIM Wakeup Signal

I view Video View Video [ View Video [[5] view Video View PDF View PDF View PDF

View Graphic

6 of 10
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DTC 66-18 CAN Link Lost
with Inverter A

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

E? 40/50 SYSTEM™ TROUBLESHOOTING MANUAL

DIAGNOSTIC TROUBLE CODES (DTC)

DTC 66—18 CAN Link Lost With Inverter A

TCM has detected that Inverter A is not communicating on the CAN link for more than 120 milliseconds. The DTC
will not be displayed on the PBSS.

Causes:
e CAN wiring integrity
e Loss of power / intermittent power to DPIM

Tool Requirements:

e Universal Electronic Breakout Box (J-39700)
e Breakout Harness (J-46711)

e Multimeter

e Allison DOC™ For PC (AED)

Table 5-135. DTC 66-18 CAN Link Lost With Inverter A

Step Action Value(s) Yes No

1 | Was the code logged in conjunction with Follow Go o Step 2

DTC 44-19? troubleshooting
procedure for
DTC 44-79.
DT7C indicates a
problem with the
wake-up on the
TCM side of the
relay

2 | Was the code logged in conjunction with Follow Go o Step 3

DTC 42-19? troubleshooting
procedure for
DTC 42-79.
DT7C indicates a
problem with the
wake-up on the
7TCM side of the
relay

3 |Isthe DTC active? Go fo Step 5 Go to Step 4

4 | Is there a customer complaint of disabled Go to Step 5 | Clear code. Go to
propulsion? Step 15

5 | Check that all of the connectors are clean, the Go to Step 6 Go to Sfep 15
pins are good, and that their seals are intact.

Clear codes.
Do the codes re-appear?

6 | Check for +12V on pins 1, 2, 5, and 6 on the Go to Step 7 | Make repairs as
DPIM 24-pin connector. Check for continuity to necessary. If
ground on pins 18, 19, 20, and 21 on the DPIM D7C returns, go
24-pin connector. fo Step 7;
Are both 12V and ground connections otherwise, go o
acceptable? Step 15

@ Allison

. Transmission.
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DTC 44-19 Inverter Wake Up
Open or Short-to-Ground

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

E? 40/50 SYSTEM™ TROUBLESHOOTING MANUAL

DIAGNOSTIC TROUBLE CODES (DTC)

DTC 44-19 Inverter Wake Up Open Or Short-to-Ground

If DTC 44—19 is associated with an open in the circuit, CAN link lost with Inverter controller A (DTCs 66—18 and
66-31) and Inverter controller B (DTCs 66—19 and 66-32) is expected. A short-to-ground may result in DPIM
controllers remaining on.

Complaints:
e Vehicle propulsion disabled
e Low 12V if the problem is a short-to-ground

NOTE: If DTC 44-19 is active at start-up and DTC 66-18 and 66—19 accompanies code, vehicle will not
start.

NOTE:  If DTC 44-19 occurs while driving, vehicle will continue to drive until the vehicle is keyed off.

Cause:
e Bad wiring or connectors

Tool Requirements:

e Universal Electronic Breakout Box (J-39700)
e Breakout Harness (J-46711)

e Multimeter

e Allison DOC™ For PC (AED)

— Action Requests — Output Tests — Inverter Wake-up A and B
Table 5-99. DTC 44—19 Inverter Wake-up Open Or Short-to-Ground

Step Action Value(s) Yes No

1 | Is the code active? Go to Step 3 Go to Step 2

2 | Is there a driver complaint? (DTC 66-31 and Go to Step 3 Possible
66-32 will often be logged in conjunction with intermittent code.
this code, both of which cause a Go o Step 3
Check System light)

3 | Connect Allison DOC™ For PC (AED) to the Go to Step 4 | Intermittent fault.
vehicle. Go to Step 4
Clear DTCs.

Using the Action Requests — Output Tests —
Inverter Wake-up A and B, turn Inverter Wake-
up A and B ON and OFF, and see if the DTC
comes back as active.

Did DTC 44-19 return active, or did the Output
Test fail to complete?

4 | Be sure the harness is tightly connected. If Go to Step 7 Go fo Step 5
connected properly, disconnect the low voltage
wiring harnesses at the TCM and the DPIM and
check the connectors for corroded or damaged
terminals. Clean or replace as necessary.

Were any repairs made?

@ Allison

. Transmission.
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m Isolated Schematic
Saizon = ALLIGSCY B HS8iB0EP

@ WIRE 428 -- DPIM WAKEUP

\ 5

TCM RED
CONNECTOR

DPIM 24-PIN
LOW VOLTAGE
ONNECTOR

10f 1

Transmission.
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS

Satison =7 ALLISON.SYORIEEAANSIEP

Scenario #3

= Diagnostic Code: e . O <550

0900000

P
e o 00000000

73-32. : 1 P ©0000000
- |\ cooo0000

60000000

Use Allison DOC™ Data Monitor | 5 sassasss

to view Motor A and B ., ‘ = oo ee
Temperature. . -

Use the breakout box to perform
pin out checks at the DPIM and
Drive Unit.

Use continuity checks to

troubleshoot harness wires and
relays.

The TS Manual recommends checking temperature values for Motors A & B

View Video View Video [ View Video [H) View Video View PDF {Q\l] View PDF

7 of 10
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m DTC 73-32 Inverter A Motor
; Temperature Out-of-Range High

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

EP 40/50 SYSTEM™ TROUBLESHOOTING MANUAL
DIAGNOSTIC TROUBLE CODES (DTC)

DTC 73-32 Inverter A Motor Temperature Out-of-Range High

RTD Temperature Graph

180 -
170
160
150
140
130
120
110
100

Resistance (ohm)

80

40 20 0 20 40 60 80 100 120 140 160 180 200
Temperature (C)

L08728.00.00

Resistance vs. Temperature

z

————— [ 1 T

Inl
CL00000OOOOO000O
/O”)‘OOOOOOOOOOOOOO

31 /—— —

DPIM CONNECTOR d
J1 (RED) / J2 (GRAY) DRIVE UNIT
INTERNAL CONNECTOR

75 |_MOTOR TEMP 3A z
Q| 30 |_MOTOR THERMISTOR SHIELD A a
“| 31 |_MOTOR TEMP 1A b
|31 ] DRIVE UNIT
DPIM INTERNAL
75 |_MOTOR TEMP 3B tc| | CONNECTOR
Z | 39 |_MOTOR THERMISTOR SHIELD B d
S| 4, | MOTOR TEMP 18 e

V10687.00.00

Chassis Harness

@ Allison

. Transmission.

Allison Hybrid H 40/50 EP Maintenance & Overhaul : Instructor Led Training E

© 2011 Allison Transmission, Inc. All rights reserved.



DIAGNOSTICS — TROUBLESHOOTING SCENARIOS
c .A].].].SOI]. I_réséructor

. Transmission. Training

Scenario #4

= Diagnostic Code: e Cesaeoey

0900000

76-61. ~ sosesess

= Reference SIL 10-EP-10: — 2oss20ns
| ™~ = 7:_:?000':

ESS Refresh Kit was applied to an

installed ESS1 to convert it ton an ESS2.

Software level E27 was not loaded into
BCIMs after Refresh Kit was installed.

= Diagnostic Procedure:

Download new system calibration.

Use TCM Reflash to install calibration
into the system.

Verify calibration loaded properly.

Start the vehicle and verify proper
operation.

I3 view video B view Video View PDF View PDF View PDF
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m DTC 76-61 Battery Subpack
Software ID

| EP 40/50 SYSTEM™ TROUBLESHOOTING MANUAL

DIAGNOSTIC TROUBLE CODES (DTC)

DTC 76-61 Battery Subpack Software ID

This code is triggered at start-up if any one of the BCIMs has a different software version than the rest of the
controllers. Refer to the troubleshooting procedures for DTC 34-25.

Table 5-264. DTC 76-61 Battery Subpack Software ID

Step Action Value(s) Yes No
1 | Is the code active? Refer to Contact AED
troubleshooting Service
proceaures for Engineering
D7C 34-25

NOTE:  For additional troubleshooting procedures, refer to the Energy Storage System Service and
Troubleshooting Manual (SM4162EN).

@ Allison

. Transmission.
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DTC 34-25 BCIM Calibration
ID Number Mismatch

EF 40/50 SYSTEM™ TROUBLESHOOTING MANUAL

DIAGNOSTIC TROUBLE CODES (DTC)

DTC 34-25 BCIM Calibration ID Number Mismatch

Cause:

Complaint:
e Vehicle shutdown

Tool Requirement:
e TCM Reflashing Tool

e Software/calibration incompatibility. Incorrect component software or calibration loaded.

Table 5-69. DTC 34-25 BCIM Calibration ID Number Mismatch

Step Action Value(s) Yes No
1 | Determine the correct SID for the vehicle. Go fo Step 2 Contact Allison
Have you determined the correct SID? §‘en//(j‘e
Engineering for
correct SID and
then go fo Step 2|
2 | Connect TCM Reflashing Tool to the vehicle Go fo Sfep 3 Systemn OK
and recalibrate the entire system with the
correct SID.
Did the code return?
3 | Isitonly one code? Go fo Step 4 Go fo Step 5
4 | Exchange controller that is triggering the code Go fo Step 6
and recalibrate the vehicle.
Is this step complete?
5 | If all of the codes have been triggered, swap out Go fo Sfep 6
the TCM and recalibrate the vehicle.
Is this step complete?
6 | In order to verify your repair: Begin the Systern OK
1. Clear the DTC. dlagnosis again.
2. Did the DTC return? Go lo Step 1

@ Allison

. Transmission.
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS
c .A].].].SOI]. I_réséructor

. Transmission. Training

Scenario #5

= Diagnostic Codes: e . 09909009

0900000

23-14, 23-15, 23-18, ™~ tsasans

©00D0000
©0000000

Vehicle is equipped with Allison ‘ —_— seszsess
4th Generation Controls. P b - cooscons

Use SIL 20-EP-09 to
troubleshoot.

A\ WARNING

Use Allison DOC™ to:

Verify missing PBSS signal.

Perform pin out checks at the
PBSS wiring harness.

Troubleshoot CAN Bus for

problems.
Code 23-18 indicates PBSS signal loss of both CAN and PWM signals.

SIL 20-EP-09, Appendix C indicates wire 350 is used for PBSS wakeup
signal on a 4" Gen TCM.

I view Video View Video [ View Video [[5] view Video View PDF View PDF View PDF

View Graphic view PDF  [[K] view PDF
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m DTC 23-14 PBSS PWM Input Fault
; (No Range Info from PWM)

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for

complete, current information. SIL 20-EP-09, Rev. A
June, 2010

Product Code(s): 70, 71
Page 12 of 135

DTC 23-14 PBSS PWM Input Fault (No Range Info from PWM)

END VIEW OF END VIEW OF
16-WAY PBSS CONNECTOR 80-WAY CONNECTOR
1 9
//:\\
T
=

I

OJOIOIOIOIOIOICH
OICIOIOICICICIC

DIMMER INPUT
- BATTERY VOLTAGE

[ IGNITION SENSE o

I L
ALLISON ] sLon é

12V BATTERY VOLTAGE

4th GENERATION on
CONTROLS J1939 SHIELD
J1939 BASED 14 o
RELAY

1 WIRE 334 =1
SHIFT SELECTOR 1 34 | PWM DIRECTIONAL INPUT

EI. -----~ JUMPERINSTALLED IF
1 INTERNAL TERMINATION
7 |' """ ' RESISTOR IS USED

:|5 BATTERY GROUND

S

V20254.00.00

Overview:

Allison 4th Generation Controls shift selectors communicate with the Transmission Control Module (TCM) by
exchanging standardized digital messages over the SAE J1939 Controller Area Network (CAN). The shift
selectors are also equipped with a single wire backup to the J1939 CAN data link. Allison 4th Generation shift
selectors transmit directional information (Forward, Neutral, and Reverse) in the form of an analog pulse-width
modulated (PWM) signal via wire 334 to the TCM. The shift selector switches an internal driver ON and OFF to
vary the duty cycle of the voltage on wire 334. When the driver in the shift selector is ON, the voltage on wire
334 is pulled to ground. When the driver is OFF, the driver’s output is open and the voltage on wire 334 is high.
Since duty cycle is measured when voltage is high, the driver’'s OFF-time determines the duty cycle. For example,
if wire 334 duty cycle is 15 percent, the shift selector driver is ON (pulled low) 85 percent of the time and OFF
(open) 15 percent of the time.

Actions Taken When DTC Sets:
When DTC 23-14 is active, the following conditions will occur:

» Check System light illuminates

@ Allison

. Transmission.
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DTC 23-15 PBSS CAN Fault
(No Range Info from CAN)

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

END VIEW OF
16-WAY PBSS CONNECTOR

9 61

OIOIOIOIOIOI00)

[0
@
®
®
[0
[0
[0
®

il

16 1

J1939 BASED

SIL 20-EP-09, Rev. A

June, 2010

Product Code(s): 70, 71
Page 16 of 135

END VIEW OF
80-WAY CONNECTOR

Overview:

Lost with the PBSS or invalid CAN data.

Actions Taken When DTC Sets:

CONTROLLER AREA NETWORK (CAN)
Should not exceed 40 meters

When DTC 23-15 is active, the following conditions will occur:

NOTE 1: JUMPER INSTALLATION IF INTERNAL TERMNATION RESISTOR IS USED.
NOTE 2: PASS-THROUGH CONFIGURATION SHOWN.
NOTE 3: PWM DIRECTIONAL INPUT WITH ALLISON SHIFT SELECTOR

DTC 23-15 PBSS CAN Fault (No Range Info from CAN)

80

SHIFT SELECTOR TCM 9-PIN DIAGNOSTIC

1939 193 TOOL CONNECTOR

Data Data

Link Link

1200 1200
- LA Resistor N Resistor
+| ] i
5 [[13][12][14 |§J|15Jh'§||_z_| 11][34 [@||§'8_| 49 @LBJLQ

a 1 1 ! I + - ]
2 &y NOTE 1 = I NOTE 1 w| E T
g Eg j ’_r:\ vVINiTos z;c’
= NOTE 3 [ shouldnot =| =| = TERMINATION
2= _ by i exceed 1 meter al o RESISTOR
w| &) 9 Tal? o all Tal?
EISEl [1]8]1 NoTE2—Xi =1 18]
<| 5|2 o ! i i D
alalSl 1 F| VS| EAR QQ\"

/M/\_GREEN LRI W% V2 MM ?

. I__J__‘ +e M -1 - 1“1“‘ te /] l__J__‘ :
1200% i T - Tl 1 . | T 1200
RESISTOR | SHIELD , _, ISHELD!  ~ | SHIELD | SHIELD ,
S B ] T __ o ] S
I

RESISTOR

99796

The Push Button Shift Selector (PBSS) sends range selection data to the TCM via CAN communication. The
PBSS also sends the range selection data to the TCM via a redundant PWM signal. PBSS TC1 fault means that
no valid range could be determined from the TC1 message or that the TC1 message has timed out. CAN Link

@
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m DTC 23-18 Communication Fault
(No Range Info from CAN or PWM)

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source docu!nent for SIL 20-EP-09, Rev. A
complete, current information. June, 2010

Product Code(s): 70, 71
Page 20 of 135

DTC 23-18 PBSS Communication Fault (No Range
Info from CAN or PWM)
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NOTE 1: JUMPER INSTALLATION IF INTERNAL TERMNATION RESISTOR IS USED.
NOTE 2: PASS-THROUGH CONFIGURATION SHOWN.

NOTE 3: PWM DIRECTIONAL INPUT WITH ALLISON SHIFT SELECTOR
99796

Overview:

The Push Button Shift Selector (PBSS) sends range selection data to the TCM via CAN communication. The
PBSS also sends the range selection data to the TCM via a redundant Pulse Width Modulated (PWM) signal.
PBSS Communication fault means that no valid range could be determined from either the CAN signal or
the PWM backup signal.

This code will set when DTC 23-14 and DTC 23-15 are active.
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Isolated Schematic
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. B Allison Hybrid
RESOURCES: Wiring Reference Tables

NOTE: This resource link has multiple

pages and information changes frequently. SIL 20-EP-09, Rev. A

Reference the source document for June, 2010

complete, current information. Product Code(s): 70, 71

Page 126 of 135
Appendix C. AED Wiring Reference Tables
Table 6. TCM
PRE 4TH | 4THGEN
PRE 4TH GEN | PRE 4TH GEN | PRE 4TH GEN | GEN PIN | WIRE 4TH GEN

DESCRIPTION CONNECTOR | GM WIRE NO. | WIRE NO. NO. NO. PIN NO.
+12V BATTERY RETURN Gray TCM 138-PT13-1 301 1 309 9
IGNITION Gray TCM 101B-PT13-2 | 302 2 363 63
+12V BATTERY Gray TCM 139-PT13-3 | 303 3 310 10
+12V BATTERY NA NA NA NA 370 70
IGNITION Gray TCM 101C-PT13-4 | 304 4 NA NA
TCM ID (+12V BATTERY
RETURN) Gray TCM 252-PT13-11 | 311 11 362 62
ESS PRE-TUNNEL CHARGE | Gray TCM 255-PT13-6 | 306 6 323 23
STATION MODE Gray TCM 240-PT13-7 | 307 7 302 2
FRONT OPERATION MODE 1 | Gray TCM 143-PT13-8 | 308 8 343 43
FRONT OPERATION MODE 2 | Gray TCM 144-PT13-9 309 9 322 22
+12V BATTERY RETURN Gray TCM 140-PT13-5 305 5 362 62
FAST IDLE Gray TCM 145-PT13-12 | 312 12 342 42
AUX FUNCTION RANGE
INHIBIT Gray TCM 220-PT13-13 | 313 13 301 1
ENERGY STORAGE RELAY
CLOSED Gray TCM 146-PT13-14 | 314 14 379 79
OIL LEVEL SENSOR SIGNAL | Gray TCM 147-PT13-15 | 315 15 316 16
OIL LEVEL SENSOR
EXCITATION (SUPPLY) Gray TCM 148-PT13-17 | 317 17 312 12
OIL LEVEL SENSOR RETURN
(ANALOG RETURN) Gray TCM 170-PT14-20 | 420 20 358 58
AUX BRAKE INDICATOR Gray TCM 150-PT13-20 | 320 20 304 4
OUTPUT SPEED INDICATOR | Gray TCM 151-PT13-22 | 322 22 345 45
ENERGY STORAGE WAKEUP | Gray TCM 152-PT13-23 | 323 23 305 5
ENGINE WAKEUP Gray TCM 153-PT13-24 | 324 24 324 24
SPEEDOMETER SIGNAL Gray TCM 154-PT13-26 | 326 26 325 25
CAN HI Gray TCM 155-PT13-29 | 329 29 328 28
CAN SHIELD Gray TCM 156-PT13-31 | 331 31 349 49
CAN LO Gray TCM 157-PT13-32 | 332 32 308 8
C1 PRESSURE SWITCH Red TCM 158-PT14-1 401 1 357 57
FAST IDLE 2 Red TCM 160-PT14-5 | 405 5 361 61
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iring

TCM 4th Generation W

Appendix D. 4th Gen Wiring
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Figure 8. TCM 4th Generation Wiring
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VCM 4th Generation Wiring
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Figure 9. VCM 4th Generation Wiring
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DPIM 4th Generation W
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ESS 4th Generation Wiring
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Figure 11. ESS 4th Generation Wiring
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CAN & PBSS

4th Generation Wiring
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Figure 13. PBSS 4th Generation Wiring
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DIAGNOSTICS — TROUBLESHOOTING SCENARIOS
c .A].].].SOI]. I_réséructor

~ Transmission. Training

Scenario #6

= Diagnostic Codes: e esae0ey

0200000

66-40. V a aaiass

©0000000

Vehicle is equipped with Allison ‘ \—=x sasassns
4th Generation Controls. P — cecccone

Use SIL 20-EP-09 to
troubleshoot.

A WARNING

Use Allison DOC™ to:

Clear code and verify it remains active

Use TCM Reflash to reload
system calibration.

Inspect wiring at the Drive Unit

fan controller.
Code 66-40 indicates CAN signal loss to OEM

Perform CAN bus resistance installed Drive Unit fan controller.
checks.

View Video [[B] view video [[Bl View Video [[F] view video View PDF View Graphic
View PDF View PDF

10 of 10

Allison Hybrid H 40/50 EP Maintenance & Overhaul : Instructor Led Training m

© 2011 Allison Transmission, Inc. All rights reserved.



DTC 66-40 CAN Link Lost
with Fan Drive Controller

NOTE: This resource link has multiple

pages and information changes frequently.
Reference the source document for
complete, current information.

SIL 20-EP-09, Rev. A
June, 2010

Product Code(s): 70, 71
Page 118 of 135

DTC 66-40 CAN Link Lost with Fan Drive Controller

Overview:

TCM has detected that the Fan Drive Controller is not communicating on the CAN link.

Actions Taken When DTC Sets:

* None

Causes:
* Loss of power or ground to the fan drive controller
* Incorrect SID
* CAN Wiring Integrity

Tool Requirements:
+ Allison DOC® For PC (AED)
» J-39700 Universal Electronic Breakout Box
» J-47275 Breakout Harness 4th Gen TCM/VCM
+ J-46708 Multimeter

Step Action Value(s) Yes No

1 1. Install Allison DOC® For PC (AED). 9-18V Go to Step 3 Resolve voltage
2. Start the engine. problem. Go to
3. Record the DTC failure record data. Step 11
4. Monitor TCM ignition voltage.
Is the voltage within the specified values?
Is code 66-40 active? Go to Step 4 Go to Step 3
1. Clear the DTC. Go to Step 4 System OK

2. Attempt to duplicate the conditions in the
failure record (mode, temperature, etc.)

Does code 66-40 return?

4 Determine the correct SID for the vehicle. Go to Step 6 Go to Step 5
Does the vehicle contain the correct SID?

5 Connect TCM Reflashing Tool to the vehicle Go to Step 11 | Attempt a single
and recalibrate the entire system with the device load for
correct SID. any components
Was the entire vehicle reflash successful? thatlfaiged to

oad.

Transmission.
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m Isolated Schematic
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9-PIN DIAGNOSTIC
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TERMINATION
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Qf N

CONTROLLER AREA NETWORK (CAN)
Should not exceed 40 meters
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