4L 60E/65E/70E- 4L 80E/85EDIAGNOSTICCODEBOOK

INTRODUCTION

The GM 4L 60E/65E/70E-4L80E/85E Diagnostic Code Book is designed to provide the
technician with a step by step diagnostic approach to each and every transmission code
available from 1991 to the 2007 model year. This manual can be used in collusion with any
type of scanner utilized in retrieving these codes from the computer. As an aid to the
technician, component locationisrecognized throughout themanual.
Complete diagnostics are included as well as awealth of tips and tricks discovered over the
yearsby the AT SG tech team.
This manual was compiled with the professional technician in mind, therefore a basic
electrical knowledge is necessary, especially when it comes to vehicles equipped with a
hybrid system.
A specia thanks to all the technicians who offered feedback on fixes that helped in the
compilation of thismanual.
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PRELIMINARY ELECTRICAL CHECKS

STEP1

When diagnosing an electrically generated problem, the
diagnostic procedureshould always begin with verifying
thevehicles power supply and ground systems. A battery
in a poor state of charge can cause an electronically
controlled transmission to not perform asit should. Begin
by checking the battery state of charge as shown in
Figure 1 below.

STEP3

Next, charging system voltage should be verified to
manufacturers specsto insure proper alternator output
ispresent asshowninFigure3. Itisa sorecommended
that intermittent voltage spikes do not exist, which can
cause erratic and unusual electrical problems which
could effect normal transmission operation especially
when pressurecontrol solenoid codesarestored.

VOLTAGE DROP GROUND TEST

1266 VOLTS....coiieieeeeeeeee, 100% CHARGED
1245 VOLTS...ciiiiiiieeenieeeeniee 75% CHARGED
11.90 VOLTS. ..o DEAD BATTERY
OPEN POST BATTERY TEST
Figure 1
STEP?2

Next, with the engine running, place the negative meter
lead to the negative battery POST, and the positive

meter lead to the ground wire in question, 0.3 volts or
300 millivolts or less should be seen asillustrated in
Figure 2. Any voltage reading higher than this requires
attention.

This would be agood time to correct any battery cable
problems that exist.

CAUTION: When checking ground points where more
than one ground wire terminates, do not place the meter
lead at the ground attachment point because if one of the
other ground wires are good, the one in question will also
check good. Probe the wire of the ground circuit in
guestion.

AUTOMATIC TRANSMISSION SERVICE GROUP 3

Figure 2

NOTE: Typically 74.8 VDC
maximum @ 70° with
no load at 7500 to 2000
engine rpm unless
otherwise specified.

CHARGING SYSTEM VOLTAGE TEST

Figure 3
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PRELIMINARY ELECTRICAL CHECKS

STEPA4

Transmission operation can be impaired as well as
internal damage of bushings, washers and other hard
partssuch aspumprotors, gearsor planet carriers.
Preferably with the engine running, place the negative
meter lead to agood KNOWN ground, and the positive
lead to the transmission case, as seen in Figure 4. The
maximum allowable voltage should not exceed 0.3VDC
or 300 millivolts. If the voltage seen is excessive, one or
moreground strapsmay be necessary.

STEPS

Next, check power and ground at the computer by back
probing the computer connector. Battery or charging

system voltage should be approximately the same asthe CASE GROUND TEST
readings seen at thebattery or alternator. (SeeFigure5) Figure 4

The ground readings should be 0.2 or 200 millivoltsor STEP 6

|less. Inorder to verify theintegrity of thewireend connection
at the crimp, carefully place one meter lead into the
cavity opening and the other meter lead into the wire
behind the connector withthe DVOM set to OHM SQ)as
seeninFigure6.

CAUTION: If it becomes necessary to probe into the
connector cavity opening, be careful not to expand the
cavity opening which could result in poor contact with
itsconnector pin.

IMPORTANT NOTE: Sometimessimply unplugginga
connector to a sensor, solenoid or computer and
reconnectingit, can eliminatea symptomor code.

| B |
[1
0000000 O0OOOOOOOO
@:@@@@@@@@@@@@@@@@
[
COMPUTER POWER & GROUND TEST TERMINAL TO WIRE CONTINUITY TEST
Figure5 Figure 6
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VEHICLE IDENTIFICATION

When scanning for codes and data, it isin most cases,
necessary to identify the model year, division, engine
size and body style which are identified by the 10th,
3rd, 8th and 4th for Cars or 5th for Trucks, digits of
the Vehicle I dentification Number (VIN) respectively,
whichisthe Model Year, Car/Truck Division, Engine
and Body identification respectively.

The chart in Figure 7 lists the Model Year and the
corresponding code which is represented by the 10th
digit of theVIN.

The chart in Figure 8 lists car division code and the
corresponding car division that built the vehicle. The
Car Division Codeisrepresented by the 3rd digit of the
VIN.

The chart in Figure 9 liststhe light truck division code
and the corresponding light truck division that built the
vehicle. The Light Truck Division codeisrepresented
by the3rddigit of theVIN.

The chart in Figure 10 lists the medium truck division
code and the corresponding medium truck division that
built the vehicle. This is necessary when working on
the Chevy Forward and GMC Tiltmaster that are
equipped with a gasoline engine and the 4L80E
transmission.

The Medium Truck Division code is represented by
the3rddigit of theVIN.

NOTE: In some instances the scan tool may have
difficulty interfacing with the computer becauseit was
built as an incomplete model either in the USA or
Japan.

The2nd digit of theVIN indicateswhereit wasbuilt as
follows:" G"=GM; "K" =1SUZU-USBUILT; " J" =
JAPANBUILT.

E3SCANNER TIP: If the scan tool displays the
message "COMMUNICATION MISMATCH", you
may haveto trick it by identifying thevehicleasa"G"
or"P" Van.

AUTOMATIC TRANSMISSION SERVICE GROUP >

MODEL YEAR ID CODE (10TH VIN DIGIT)

YEAR |CODE| YEAR | CODE| YEAR |CODE
1991 M 1998 W | 2005 5
1992 N 1999 X 2006 6
1993 P 2000 Y 2007 7
1994 R 2001 1 2008 8
1995 S 2002 2 2009 9
1996 T 2003 3 2010 A
1997 V 2004 4

Figure7
CAR DIVISION CODE (3RD VIN DIGIT)
CODE| DIVISION |CODE| DIVISION
1 CHEVROLET 5 INRONTAS
2 PONTIAC 6 CADILLAC
3 |oLbDsmoBILE| 7 |GM-CANADA
4 BUICK 8 SATURN
Figure 8
LT. TRUCK DIVISION CODE (3RD VIN DIGIT)
CODE| DIVISION |CODE| DIVISION
A CHEV BUS* J GMC BUS*
B NCOMPLETE K GMC MPV
C |CHEVTRUCK | L INCOMBLETE
D INCOMBLETE M [PONTIAC MPV|
E INCOMPLETE N CHEV MPV
H OLDSMPV T | GMC TRUCK
*\VVAN WITH 4TH SEAT
Figure9
MED. TRUCK DIVISION CODE (3RD VIN DIGIT)
CODE DIVISION
B |CHEVROLET INCOMPLETE
C |CHEVROLET TRUCK
D |GMCINCOMPLETE
T |GMCTRUCK
Figure 10
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VEHICLE IDENTIFICATION

The chart in Figure 11 lists the Engine and the
corresponding Engine Code which is represented by
the8th digit of theVIN.

The chart in Figure 13 indicates the body code for the
H-1 Hummer which is considered amedium duty truck
but uses a typical GM powertrain. The body code for

Figure 11
The chart in Figure 12 lists the body style and the
corresponding body code which is represented by the
4th digit of the VIN when thevehicleisacar, or the 5th
digit of theVIN whenthevehicleisatruck or van.

| o
: @y =
o /, /\
W; e
STEERING COL
SUPPORT BRACKET

ENGINE ID CODE (8TH VIN DI G|T) g]ﬁdlu:jn?dil],ltg tr'UCi]c(S}-]iS\i:/r;el\|6th dlglt of theVIN, or, the
th and 7th digit of theVIN.

ENGINE (LITERS) ENGINE CODE E3SCANNER TIP: It may be necessary to "trick" the
2.2:L4 4/5 computer into thinking it is a 4WD pickup truck in
2814 8 order to establish communicationwiththe PCM.
3.4-V6 F Usethe following 10th, 3rd and 8th digits for Hummer
3.5-L5 6 VINID: " T" for 1996, " K" for 4WD Pickupand" S’
4.2-L.6 S for 6.5 Turbo-Diesel Engine. You may be asked to

N locate the 12 pin connector on some scan tools,

jgxg Z/)\(//W disregard this and locate the 16 pin OBD-II connector

' located on the left side of the steering column support
5.3-V8 T/Z bracket asseeninFigure 14.
2.7-V8 PKIRIAIGIS BODY 1D CODE (6TH or 7TH VIN DIGIT)
5.0-V8 H/M VEHICLE MODEL BODY CODE
6.0V8 U HUMMER-HL 6 or 83.90

6.2-V8 DIESEL ClJ Figure 13

6.5 NA1-V8 DIESEL PIY

6.5T 2V8 DIESEL FIS .
7.4-V8 N/J S
8.1-V8 G ' :

INA - NATURALLY ASPIRATED L S8
2T - TURBO-CHARGED | @

BODY ID CODE (4TH or 5TH VIN DIGIT) HUMMER H-116 PIN
DIAGNOSTIC
VEHICLE MODEL BODY CODE CONNECTOR
CAMARO/FIREBIRD F Figure 14
CORVETTE Y The chart in Figure 15 indicates the body code for the
CAPRICE/ROADMASTER B Isuzu NPR, Chevy Forward and GMC Tiltmaster
CADILLAC FLEETWOOD D medium duty truck equipped with the 5.7 liter gas
- engine and the 4L80E transmission which is
FULL SIZE PICKUR/SUV-2WD ¢ represented by the 6th digit of theVIN.
FULL SIZE ICKUR/SUV-AWD K E3SCANNER TIP: Becausethisvehicleisconsidered
FULL SIZE VAN G an incomplete, you may have to "trick” the scan tool
STEPVAN P into thinking it is a step van by entering the body code
SMALL PICKUP/SUV-2WD S whichisrepresented by the 5th digit of theVIN as" P" .
SMALL PICKUP/SUV-4WD T Usethemodel year, 10th digit, asitis, and the 8th digit
SMALL VAN-2WD M enginecodeasan”A".
SMALL VAN-AWD L BODY ID CODE (6TH VIN DIGIT)
INCOMPLETE CHASSIS H VEHICLE MODEL BODY CODE
K ISUZU/GMC/CHEV-W4/NPR B
Figure 12 Figure 15
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SCAN TIPS

OBD-I

The standard 12 pin GM Data Link Connector (DLC)
used in most NON-OBD-I1 vehiclesisshowninFigure
16.

These computer systems produce two digit codes
which could be retrieved without a scan tool by
jumping the "A" and "B" terminas. The "Check
Engine" or Service Engine" Lamp would flash long
and short blinks indicating the two digit trouble codes
stored.

With the scan tool connected to this type of DLC, a
separate power supply isrequired to power up the scan
tool suchasthevehiclescigarettelighter.

DIAGNOSTIC
REQUEST,

'

| [op ) L
L T

GM 12PINDLC

GROUND

Figure 16

3 When entering the VIN ID information to the scan
tool, and the screen displays the message, "Is the
vehicle under 8600 GVW?' DO NOT go by the model
of the truck, (1500, 2500, etc.), look and see which
transmissionit has.

If this question is answered incorrectly, false
information will be displayed. When the question is
answered, "over 8600 GVW", the scan tool expects
information from a truck with a 4L80E transmission.
Under 8600 GVW will be 4L60E transmission
information.

B3If the message "Communication Mismatch” is
displayed, thismeans you may haveto "trick” the scan
tool into thinking it isadifferent GM vehicle than you
areworking on by using adifferent model year or body
ID code.

It could a'so mean that the wrong PROM or computer
has been installed into the computer, possibly for a
vehicleequipped with astandard shift transmission.

It could also mean that mid-year computer changes
were made by the O.E. Manufacturer and the scan
tool's cartridge does not have the diagnostic request
softwarerequired.

AUTOMATIC TRANSMISSION SERVICE GROUP !

Usually in this case, the transmission will be stuck in
limp mode because the shift solenoids cannot be
grounded due to the lack of solenoid drivers or
signals and pressure control solenoid amp display
will be zero. The Throttle Position Sensor parameters
may not make sense either.

This could also indicate that the computer has lost
the ability to communicate or recognize a fault when
it exists or has lost power or ground. To verify this,
disconnect a sensor or solenoid that would normally
store a code under these circumstances, and see if the
computer stores a code for that component.

(3 It isnormal on 4L 80E equipped vehicles to show
afourth gear command when the shift lever isin the
"D3" position. All inputs are right for a shift to
fourth, therefore, the computer commands it, but the
manual valve prevents an actual shift to fourth.

B3 When OBD-I codes that are stored on the
transmission side of the computer are cleared,
historical codes are still stored on the engine side.
When viewing these codes, they may have "HC"
before the code definition and must be cleared
separately while in the engine partition of the PCM.

(3 Learn to use the “Movie’ or “ Snapshot” feature of
your scan tool asthiswill increase the chances of
seeing an intermittent problem. Scan tools that offer
Min/Max abilities or graphs of a parameter are
helpful, BUT, remember, these are still scan tool
parameters that are governed by “Baud Rate” which
is the speed at which the scan tool will display data.
The vehicle computers priority will determine how
quickly the data will be displayed.

For this reason, questionable parameters should be
verified with aquality DVOM, GMM or DSO.
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OBD-I|

The standard OBD-11 diagnostic connector isa 16 pin
connector. OBD-Il mandates require 9 of these pinsto
perform the same function no matter who made the
vehicle.

Thisisillustratedin Figure 17, theremaining 7 pinsare
manufacturer specific. This is the reason “jumping”
this type of diagnostic connector is NOT
recommended. The use of a scan tool is mandatory for
purposesof communication.

9PINSHAVE THE SAME FUNCTION

VEVERRRRY ) S
ATTATERARATY

Terminal 2 - J1850 Bus+ Line

Terminal 4 - Chassis Ground

Terminal 7-1S0 9141 K Line

Terminal 10 - J1850 Bus- Line

Terminal 14 - Class C Link

Terminal 15-1SO 9141 L Line

INALL MODELS
OBD-Il1 16 PINDLC
Termina 5 - Signal Ground
Terminal 12 - Flash EEPROM
Terminal 16 - Fused Battery Power

Figure 17

OBD-IlI compliant vehicles use a Vehicle Control
Module (VCM) or a Powertrain Control Module
(PCM) instead of an ECM. Itisusually located in the
enginebay and the exact |ocationismodel dependant.
The VCM/PCM does not have aremovable prom like
OBD-I computers, it has an EEPROM, which is an
Electronically Erasable Programmable Read Only
Memory. In other words the VCM/PCM can have
programs removed and replaced with updated
strategiesby useing GM softwareand ascantool thatis
capableof flash programming.

The VCM does have a small cover on the top which
coversaKnock Sensor Calibration chip.

The first GM OBD-II equipped truck model was the
1995“S" and “T” truck. They werenot fully compliant
OBD-II vehicles making them the worst computer
systems to communicate with using aftermarket scan
tools.

Inmany instancesusing thevehicles“VIN” D resulted
ina“nocommunication” message.

@ However, using the* GENERIC” ODB-II category
would allow accessto codesand data.

Even when scanning current models, ALWAY Slook in
“GENERIC” or “GLOBAL"” OBD-II as well as the
“VIN” ID areaof your scantool.

In many cases codes will be stored in “GENERIC” or
“GLOBAL” categories, whilethereareno codesstored
inthe“VIN” ID areaof your scantool.
Asvehiclesystemsadvance, itisagood practicetovisit
ALL systemsthat arerelevant in order to find any fault
codesthat might contributeto solving thecomplaint the
vehiclehasduetothefact that alot of these systemsare
becomingintegrated.

NOTE: Just because avehicleis a 1996 or later, does
not guaranteethat itisOBD-I1 compliant.

For example, some 1996-99 “P’ vans equipped with
the 6.5L diesel engine and 4L80E transmission still
have ECMs and produce 2 digit OBD-I codes as they
areequippedwithan ECM, notaVCM or PCM.
Vehiclesthat are over acertain GVW may not be OBD-
[1 compliant, but that may change.

B Be Careful, in an aftermarket environment using
aftermarket scan tools, some data values may be
incorrect and some codes maybe bogus. If something
you seeonthescantool doesnot make senselook intoit
further.

B In dituations where the scan tool will not
communicate with the vehicle and no electrical
problems exist, it may be that the scan tool does not
recognize the vehicle protocol. For example, if the
vehicle was built as a chassis and powertrain but had a
special body put on it, thisis commonly referred to as
an incomplete and may cause a conflict with the scan
tool.

Try changing model vin digit, (intrucksand vansitis
usually the 3rd, 4th or 5th digit), to something more
commonly recognized like “C” for a pickup truck or
“G” forafull sizedvan.

8 AUTOMATIC TRANSMISSION SERVICE GROUP
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OBD-I|

3 One of the advantages of OBD-II compliant
computers is the ability to record one frame of a
“MOVIEor“SNAPSHOT” whenacodeisstored. This
category on your scan tool will be displayed as“freeze
frame”.

IMPORTANT: A transmission code that was storedin
“FREEZE FRAME” will be replaced by an emission
codeor any other codewith ahigher statusrating.
Transmission codes usually have a“C” or “D” rating
whileemission codeshavean®A” rating.

Freeze Frameisavaluabletool becauseit can show you
under what conditions and what events led up to the
failure that occurred and the subsequent code that was
stored.

EIBD-11 compliant computersal so havethe advantage
of displaying a code that has not yet turned on the
“Malfunction Indicator Lamp” or has not met the
failure criteria to make it a “HARD” code, but it is
causing a symptom. These type of codes can be found
in“ PENDING CODES’.

ALWAY S explore all code storing categories to make
certain a code is not hiding. Many times there are
symptoms present which indicate a code is stored, but
the code is not found because al areas are not
investigated.

Also inspect areas such as “HISTORY” codes and
“FAILED TEST”. This last category tells you how
intermittent a problem might be since the last time a
codewasstored.

In some instances a transmission may not operate
properly until “HISTORY” codesarecleared.

MOVIE OR SNAPSHOT FEATURE

Most scan tools have the ability to record data
events when they happen, and store them in the scan
tool for review. This helps the technician to view the
events that led up to the point of failure. This feature
also compensates for any time lag that occurs during
the“livedata” display..

NOTE: Try to develop a knack for triggering the
“MOVIE” to get more negative than positive movie
frames. Some scan tools can trigger a movie when a
specificcodeisstored.

3 Somescantoolsgiveyoutheoptionof tailoring
the trigger of a snapshot. This is especialy helpful
whentrying to diagnose anintermittent problem.

AUTOMATIC TRANSMISSION SERVICE GROUP 2

The above options give you the ability to trigger the
movie whenever aDTC is stored, or for aparticular
DTC.

(3 Some scan toolscan trigger amovieor snapshot at
different points of the data list, this gives you the
option of how much datayou want to save before and
after themovieistriggered.

) Some diagnostic programs will display the
MIN/MAX and current values of an OBD-II
snapshot parameter which is extremely helpful in
locating sensor dropouts. It will alsodisplay whichis
thereporting module.

CJ Some scantool soffer the option of Bi-Directional
control meaning various outputs such as solenoids
can bemanually operated through thescantool.
Thisfeature can helpindeterminingif theproblemis
insidethetransmission or outside.

strategies of malfunctions can be cured by flash re-
programming various modules with which the
vehicleisequipped.

Be careful when re-programming. Any interruption
iNn connectionsor power surges can cause permanent
damagetothecomputer.

Be certain of what therevisionisdesigned to change,
because in most cases, once the reflash is complete,
you cannot return to the previousprogramming.
Make certain the revision only changes the
complaint that exists. If the vehicle is sent to the
dedler, the technician may instal all revisions
available for that vehicle which could change a
strategy that theowner may not like.

Visit the GM calibration website at
“http://tis2web.service.gm.com/tis2web” to see
what revisions are available for a particular vehicle
and search for Factory Service bulletins that may
better explainwhat therevisionisall about.

B3 Above all else, remember to reset all shift adapts
when repairs have been completed, or you may have
the same complaint you started with.

NOTE: Some scan toolswill indicate that the shift
adaptshavebeen reset but arenot.

Check the adaptive learning data list on your scan
tool to seeif in fact, theadaptshavebeen reset.

If the adapts have not been reset, the vehicle may
havesimilar shift complaints.
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DATA LINK CONNECTOR (DLC) TERMINAL

IDENTIFICATION

OBD-I

O[ [ [ A G G
— I ¢ i P s Y

TERMINAL FUNCTION

GROUND

ECM/PCM DIAGNOSTIC REQUEST

AIR MANAGEMENT SYSTEM (AIR CONTROL SOLENOID)
POWER STEERING CONTROL MODULE

SERIAL DATA LINE

TCC ENABLE SIGNAL

FUEL PUMPTEST CIRCUIT (C/K TRUCKS ONLY)
KEYLESS ENTRY MODULE (ALL EXCEPT C/K TRUCKYS)
ANTI-LOCK BRAKE MODULE

TRANSFER CASE CONTROL MODULE

SIRMODULE

SIRMODULE

SERIAL DATA LINE

<A<l @ [Mmo|o|m|>

Figure 18
OBD-I1

'E"E"E‘"E"E‘l'
BOABAERR/S

Terminals 2, 4, 5, 7, 10, 12, 14, 15 and 16 have the same function regardless of manufacturer.

TERMINAL FUNCTION
1 NOT USED
2 J1850 BUS + SERIAL DATA LINE
3 RIDE CONTROL DIAGNOSTIC ENABLE
4 CHASSIS GROUND
5 SIGNAL GROUND
6 J2284 CAN HIGH DATA LINE
7 1SO 9141-2 K LINE
8 ANTI-LOCK BRAKE MODULE
9 SERIAL DATA LINE FOR PCM, EBTCM, EBCM, & DERM
10 J1850 BUS - SERIAL DATA LINE
11 ELECTRONIC STEERING MODULE
12 FLASH EEPROM
13 TRANSFER CASE CONTROL MODULE
14 J2284 CAN LOW DATA LINE
15 SO 9141-2 L LINE
16 FUSED BATTERY POWER
Figure 19
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Technical Service Information

OBD-I CODES
1991-1999
CODE APPLICATION DEFINITION PAGE

12% BOTH Engine RPM Sensor-No Signal 26
14 BOTH Engine Coolant Temp Sensor Circuit Low 31
15 BOTH Engine Coolant Temp Sensor Circuit High 31
16 BOTH Transmission Output Speed Signal Low 40
19 4L 80E ONLY Crankshaft Position Reference Error (EFI Diesel Only) 26
21 BOTH Throttle Position Sensor Circuit Voltage High 56
21 |BOTH (Diesel ONLY)|Accelerator Pedal Position Sensor (APPS) 1 Circuit Voltage High| 59
22 BOTH Throttle Position Sensor Circuit Voltage Low 56
22 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 1 Circuit Voltage Low | 59
23 |BOTH (Diesel ONLY) [Accelerator Pedal Position Sensor (APPS) 1 Circuit Out of Rangel 59
24 BOTH Vehicle Speed Sensor (VSS) Signal Low 40
25 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage High| 59
26 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage Low | 59
27 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Out of Rangel 59
28 BOTH Transmission Range Fluid Pressure Switch Fault 78
37 BOTH Brake Switch Stuck “ ON” 95
380 BOTH Brake Switch Stuck “ OFF” 95
39 41 80E ONLY TCC Stuck “ OFF” 97
41 |4L8OE (Diesel ONLY) | Brake Switch Circuit Fault 95
46 BOTH (Diesel ONLY)|“Malfunction Indicator” Lamp (MIL) Circuit Fault 64
49 |BOTH (Diesel ONLY)|“Service Throttle Soon” Lamp Circuit Fault 64
51 BOTH PROM Error 160
52 BOTH System Voltage High Long 153
53 BOTH System Voltage High 153
55 BOTH (Gas ONLY) | Faulty PCM 160
58 BOTH Transmission Fluid Temperature Sensor Circuit Voltage Low 87
59 BOTH Transmission Fluid Temperature Sensor Circuit Voltage High 87
63 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 3 Voltage High 59
64 |BOTH (Diesel ONLY) | Accelerator Pedal Position Sensor (APPS) 3 Voltage Low 59
65 |BOTH (Diesel ONLY)| Accelerator Pedal Position Sensor (APPS) 3 Out of Range 59
66 4L 60E ONLY 3-2 Solenoid Circuit Fault 116
67 41 60E ONLY Torque Converter Clutch (TCC) Solenoid Circuit Fault 106
68 4L 80E ONLY Transmission Component Slipping 138
69@ BOTH Torque Converter Clutch (TCC) Stuck “ON” 101
72 BOTH Loss of Vehicle Speed Sensor (VSS) Signal 40
73 BOTH Pressure Control Solenoid (PCS) Circuit Error 108
746 41 80E ONLY Transmission Input Speed Sensor (TISS) Circuit Fault 36
750 BOTH System Voltage Low 153
79 BOTH Transmission Fluid Overtemp 87

AUTOMATIC TRANSMISSION SERVICE GROUP 1
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OBD-| CODES
1991-1999...continued
CODE APPLICATION DEFINITION PAGE

81 BOTH 2-3 Shift Solenoid Circuit Fault 119
82 BOTH 1-2 Shift Solenoid Circuit Fault 119
836 BOTH TCC PWM Solenoid Circuit Fault 112
840 4L 60E ONLY 3-2 Solenoid Circuit Fault 116
84 41 80E ONLY Accelerator Pedal Position Circuit Fault 59

85 41 80E ONLY Undefined Gear Ratio Error 131
857 41 60E ONLY TCC Stuck “ON” 101
86 41 80E ONLY Low Ratio Error 131
87 41 80E ONLY High Ratio Error 131
88 4L 80E Diesel ONLY | Top Dead Center (TDC) Offset Error 150
90™ 4L 60E ONLY TCC Solenoid Circuit Fault 106
93® 4L 60E ONLY Pressure Control Solenoid Circuit Fault 108
96® 4L 60E ONLY Transmission Voltage Low 153
99 4L 80E ONLY Accelerator Pedal Position Sensor 2 (APPS) 5 Volt Supply Fault | 59

®This codeisvalid only when the engine is running
@Not used on “F” carswith 3.4L engine

@Used on trucks and vans only

®Used on trucks and vans only

@Used on trucks and vans only

®This code was not available until the 1994 model year
©®Not valid on 1993-94 4L 60E equipped vehicles

™ Used on passenger cars only

®Used on “F”’ carswith 3.4L engine only

DIAGNOSTIC TROUBLE CODE NOTES

Thereareenginerelated trouble codesthat are capabl e of affecting transmission operation. When diagnosing
certaintransmission malfunctions, AL L codesshould beretrievedinthe event one of these codesare causing

thetransmission problem.

DTC 13- Oxygen Sensor (02S) Circuit Open. Thiscan causeagasenginetofall out of “Closed L oop” which

canresultinthetransmissionfalling out of lockup and/or fourth gear.

DTC 33 & 34 - MAP Sensor Fault. The MAP Sensor tells the computer engine load information which can

affect line pressureon gaspowered vehicles.

DTC 43- Knock Sensor (KS) Circuit Fault. A Knock Sensor circuit fault or the use of anincorrect sensor can
raise line pressure. Single Knock Sensor and Dual Knock Sensor systems have different resistance values

and arenot interchangeable.

DTC71& 76- CruiseControl System Faults. These codescan cause TCC application problems.
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Technical Service Information

OBD-Il CODES

1995-2006

TRANSMISSION

CODE APPL |CATION DEFINITION PAGE
PO62F BOTH PCM Long Term Memory Performance Fault 160
PO116W BOTH Engine Coolant Temperature Sensor Performance 31
PO117 BOTH Engine Coolant Temperature Sensor Circuit Low 31
P0118 BOTH Engine Coolant Temperature Sensor Circuit High 31
P0121 BOTH Throttle Position Sensor Circuit Performance 56
P0122 BOTH Throttle Position Sensor Circuit VVoltage Low 56
P0123 BOTH Throttle Position Sensor Circuit Voltage High 56
P0121 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 1 Excessive Difference | 59
P0122 | 4L80/85E (Diesel Only) [ Accelerator Pedal Position Sensor (APPS) 1 Voltage Low 59
P0123 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 1 Circuit Voltage High 59
P0125 BOTH Excess Time To Enter Closed L oop Status 31
P0126 | 4L80/85E (Diesel Only) |Insufficient ECT For Stable Operation 31
P0128 BOTH ECT Less Than Thermostat Regulating Temperature 31
P0218 BOTH Transmission Fluid Overtemp 87
P0220 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Fault 59
P0220 | BOTH (Gas Only) |[Throttle Position 2 Circuit Fault 66
P0221 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Performance 59
P0222 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage Low 59
P0223 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage High 59
P0225 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 3 Circuit Fault 59
P0226 | 4L.80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 3 Circuit Performance 59
P0227 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 3 Circuit Voltage Low 59
P0228 | 4L80/85E (Diesel Only) | Accelerator Pedal Position Sensor (APPS) 3 Circuit Voltage High 59
P03352 | 4L80/85E (Diesel Only) | Crankshaft Position Sensor Circuit Fault (Engine RPM Signal) 26
P0500 BOTH L oss of Vehicle Speed Signa 40
PO501 BOTH Vehicle Speed Sensor Circuit Fault 40
P0O502 BOTH Vehicle Speed Sensor Output L ow 40
P0O503 BOTH Vehicle Speed Sensor Signal Erratic/lntermittent 40
PO560 BOTH System Voltage Malfunction 153
P0562 BOTH System Voltage Low 153
P0O563 BOTH System Voltage High 153
P0O571 BOTH TCC Brake Switch Circuit Fault 95
PO601 BOTH Powertrain Control Module (PCM) Memory Fault 160
P0602 BOTH Powertrain Control Module (PCM) Not Programmed 160
P0603 BOTH Powertrain Control Module (PCM) Long Term Memory Reset 160
PO604 BOTH Powertrain Control Module (PCM) Random Access Memory 160
P0608/654 BOTH Vehicle Speed Sensor (VSS) Output Circuit Fault 40
P0650 BOTH Malfunction Indicator Lamp (MIL) Control Circuit Fault 64
P07039]4L 60/65//70E ONLY | Brake Switch Input Circuit Fault 95
P0705 BOTH Transmission Range Switch (PNP) Input Error 83
PO706 BOTH Transmission Range Switch (PNP) Performance 83
AUTOMATIC TRANSMISSION SERVICE GROUP 13
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Technical Service Information

OBD-II CODES
1995-2006...continued
TRANSMISSION
CODE APPL |CATION DEFINITION PAGE
PO711 BOTH Transmission Fluid Temperature (TFT) Sensor Out of Range 87
PO712 BOTH Transmission Fluid Temperature (TFT) Sensor Circuit Low 87
PO713 BOTH Transmission Fluid Temperature (TFT) Sensor Circuit High 87
PO716% BOTH Input Speed Sensor Circuit Out of Range 36
PO717% BOTH Loss of Input Speed Sensor Signal 36
P0O719 BOTH Brake Switch Circuit Input Low (Stuck “On”) 95
PO722 |BOTH (Diesel Only)|Output Speed Sensor Signal Low 40
P0723 |BOTH (Diesel Only)|Loss Of Output Speed Sensor Signal 40
PO724 BOTH Brake Switch Circuit Input High (Stuck “ Off”) 95
PO730 | 4L80/85E ONLY |Undefined/Incorrect Gear Ratio 131
PO740 | 4L60/65/70E ONLY | TCC Enable Solenoid Circuit Malfunction 106
PO741 BOTH TCC “Stuck OFF” 97
PO742 BOTH TCC “ Stuck ON” 101
P0O748 BOTH Pressure Control Solenoid (PCS) Electrical Malfunction 108
PO751 BOTH 1-2 Shift Solenoid ("A”) Performance Malfunction 125
PO752 BOTH 1-2 Shift Solenoid ("A") Performance Malfunction (No 2nd or 3rd) | 125
PO753 BOTH 1-2 Shift Solenoid ("A”) Circuit Electrical Malfunction 119
PO756 BOTH 2-3 Shift Solenoid ("B”) Performance Malfunction 125
PO757 BOTH 2-3 Shift Solenoid ("B”) Performance Malfunction (No 3rd or 4th) | 125
PO758 BOTH 2-3 Shift Solenoid ("B”) Circuit Electrical Malfunction 119
P0O7859| 4L60/65/70E ONLY | 3-2 Solenoid Circuit Electrical Malfunction 116
PO787 | 4L60/65/70E ONLY |3-2 Solenoid Circuit Voltage Low 116
P0O788 | 4L60/65/70E ONLY |3-2 Solenoid Circuit VVoltage High 116
P0851 | 4L60/65/70E ONLY |Park/Neutral Switch Circuit Voltage L ow 83
P0852 | 4L60/65/70E ONLY | Park/Neutral Switch Circuit Voltage High 83
P0894 BOTH Transmission Component Slipping 138
P0961 |4L60/65/70E ONLY |Pressure Control Solenoid (PCS) Electrical Performance Fault 108
P0973 | 4L60/65/70E ONLY |1-2 Shift Solenoid ("A”) Circuit Voltage Low 119
P0974 | 4L 60/65/70E ONLY [1-2 Shift Solenoid ("A”) Circuit Voltage High 119
P0976 | 4L60/65/70E ONLY |2-3 Shift Solenoid ("A”) Circuit Voltage Low 119
P0977 | 4L60/65/70E ONLY |2-3 Shift Solenoid ("A”) Circuit Voltage High 119
P1114 BOTH ECT Sensor Circuit Intermittent Low Voltage 31
P1115 BOTH ECT Sensor Circuit Intermittent High Voltage 31
P1120 | BOTH (Gas Only) |Throttle Position Sensor 1 Out of Range 66
P1121 BOTH Throttle Position Sensor Circuit Intermittent High Voltage 56
P1122 BOTH Throttle Position Sensor Circuit Intermittent Low Voltage 56
P1125 |BOTH (Diesel Only)| Accelerator Pedal Position Sensors Disagree 59
P1125 | BOTH (Gas Only) |Accelerator Pedal Position Sensors Excessive Difference 66
P1214 | 4L80/85E (Diesel Only) | Top Dead Center (TDC) Offset Error 150
14 AUTOMATIC TRANSMISSION SERVICE GROUP
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Technical Service Information

OBD-II CODES

1995-2006...continued

TRANSMISSION
CODE APPL ICATION DEFINITION PAGE
P1220 | BOTH (Gas Only) |Throttle Position Sensor 2 Out of Range 66
P1221 | BOTH (Gas Only) |Throttle Position Sensors 1 & 2 Disagree 66
P1258 |4L60/65/70E ONLY | Engine Overtemp 31
P1275 | BOTH (GasOnly) |Accelerator Pedal Position Sensor 1 Circuit Fault 66
P1276 | BOTH (GasOnly) |Accelerator Pedal Position Sensor 1 Out of Range 66
P1280 | BOTH (Gas Only) |Accelerator Pedal Position Sensor (APPS) 2 Circuit Fault 66
P1281 | BOTH (Gas Only) |Accelerator Pedal Position Sensor (APPS) 2 Out of Range 66
P1285 | BOTH (Gas Only) | Accelerator Pedal Position Sensor (APPS) 3 Circuit Fault 66
P1286 | BOTH (Gas Only) |Accelerator Pedal Position Sensor (APPS) 3 Out of Range 66
P1515 | BOTH (GasOnly) |Desired & Actua Throttle Position Correlation Error 66
P1516 | BOTH (Gas Only) |Desired & Actual Throttle Position Performance Error 66
P1517 | BOTH (Gas Only) | Throttle Actuator Control (TAC) Module Memory Error 66
P1518 | BOTH (Gas Only) |Throttle Actuator Control (TAC) Module Serial Data Fault 66
P1572 | 4L60/65/70E ONLY | Traction Control Circuit Active 162
P1600 BOTH Powertrain Control Module (PCM) Memory Performance Error 160
P1621 BOTH PCM Long Term Memory Performance Error 160
P1627 BOTH PCM Memory Performance Error 160
P1641 BOTH Malfunction Indicator Lamp (MIL) Control Circuit Fault 64
P1654 | 4L80/85E Diesel ONLY |“ Service Throttle Soon” Lamp Control Circuit Fault 64
P16619| 4L 60/65/70E ONLY |Malfunction Indicator Lamp (MIL) Control Circuit Fault 64
P16717| 4L60/65/70E ONLY [Malfunction Indicator Lamp (MIL) Control Circuit Fault 64
P1680 BOTH PCM Memory Error 160
P1681 BOTH PCM Memory Error 160
P1683 BOTH PCM Memory Error 160
P1810 BOTH Transmission Fluid Pressure (TFP) Switch Malfunction 78
P1811 | 4L80E/85 Diesel ONLY | Maximum/Long Shift Adapt 145
p1812 BOTH Transmission Fluid Overtemp 87
P1815 | 4L60/65/70E ONLY | Transmission Fluid Pressure (TFP) Switch - Invalid Combination 78
P1816 | 4L60/65/70E ONLY | Transmission Fluid Pressure (TFP) Switch - Indicates P/N In Drive | 78
P1818 | 4L60/65/70E ONLY | Transmission Fluid Pressure (TFP) Switch - IndicatesD or PIN InR| 78
P1860 BOTH TCC PWM Solenoid Electrical Circuit Fault 112
P1864 | 4L60/65/70E ONLY | TCC Enable Solenoid Electrical Circuit Fault 106
P1870 BOTH Transmission Component Slipping 138
P1871¢ 41.80/85E ONLY [Undefined Gear Ratio 131
P1873®| 4L60/65/70E ONLY | Torque Converter Stator Temperature Switch Low 92
P1874®| 4L60/65/70E ONLY | Torque Converter Stator Temperature Switch High 92
P1875 BOTH Four Wheel Drive Low Signal Electrical Circuit Fault 54
P18869] 4L60E ONLY 3-2 Shift Solenoid Circuit Electrical Malfunction 116
P2108 | BOTH (Gas Only) | Throttle Actuator Control (TAC) Performance Fault 66
P2120 | BOTH (Gas Only) |Accelerator Pedal Position (APP) Sensor 1 Circuit Fault 66
AUTOMATIC TRANSMISSION SERVICE GROUP 19
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OBD-II CODES
1995-2006...continued

TRANSMISSION

CODE APPL ICATION DEFINITION PAGE
P2121 | BOTH (Gas Only) |Accelerator Pedal Position (APP) Sensor 1 Out of Range 66
P2125 | BOTH (Gas Only) |Accelerator Pedal Position (APP) Sensor 2 Circuit Fault 66
P2135 | BOTH (Gas Only) | Throttle Position Sensors 1 & 2 Excessive Difference 66
P2534 | 4L60/65/70E Only | Ignition 1 Switch Circuit Voltage L ow 153
P2610 BOTH Ignition Off Timer Performance 160
P2761 | 4L60/65/70E Only | TCC PWM Solenoid Electrical Circuit Fault 112
P2763 | 4L60/65/70E Only | TCC Pressure Control Solenoid Control Circuit Voltage High 112
P2764 | 4L60/65/70E Only | TCC Pressure Control Solenoid Control Circuit Voltage Low 112
P2769 | 4L60/65/70E Only | TCC Enable Solenoid Control Circuit Voltage Low 106
P2770 | 4L60/65/70E Only | TCC Enable Solenoid Control Circuit Voltage High 106
P2771 BOTH Four Wheel Drive Low Signal Electrical Circuit Fault 54
P2796% 4L60E/65E Only | Auxiliary Transmission Fluid Pump Relay Control Circuit Fault 165
P2797 4L60E/65E Only | Auxiliary Transmission Fluid Pump Performance Fault 165
B2722 BOTH Transmission Preference Switch Circuit Input Low (Tow/Haul) 163

@ Code not used on trucks or vans equipped with 6.5L Diesel engine

@ Used only on 1994 and later trucks with 6.5L Turbo Diesel engine

©®1995“S" & “T’ trucks only

@ At the start of production for the 2006 model year, the 4L60/65/70E selectively received an Input Speed Sensor.

© Replaced P1886 for the 1997 model year, PO785 returned for the 2004 model year

© Used on “F’ carswith 5.7L engine

@ Used on “F’ carswith 3.8L engine

®“B” & “D” Cars Only (Caprice, Roadmaster, Fleetwood).

© 1995-96 models only, replaced in 1997 with P0785

© A Hybrid drivetrain was introduced for the 2004 model year. This required the addition of an Electric
Auxiliary Transmission Fluid Pump which necessitated additional codes.

© Code P1871 isused on “P’ Series Vans and GMC Tiltmaster, Chevy Forward, Isuzu NPR trucks only and
1996-97 GM trucks and vans with 6.5L Turbo Diesel only.

DIAGNOSTIC NOTES:

-When scanning for codeson OBD-I 1 equipped vehicles, besuretofirst addressengine codesthat

> A may effect transmission operation.

O - Duetointegrated systems, moreand more codesfrom other systemscan aff ect transmission
operation. For example, Oxygen Sensor and Engine Cool ant Temp sensors can cause openloop
statuswhich can effect TCC application. IntakeAir Temp sensorscan causehigh linepressure.

- Random misfire codes can al so causealossof TCC command.

-When scanning for codes, scanfor AL L codes, to be certainthey arenot causing aproblemwitha
transmission that isotherwise capabl e of operating perfectly.

-Insomeinstances codes may bekept alivein memory dueto the computersinternal battery,
(capacitor). Insuchinstancesit may benecessary to* Brain Dead” the computer by removingthe
battery(s) cablesand clamping them together for an hour or two. Turn onvariousswitchessuch as
headlamps, etc., asthiswill speed up the processbut first, record al anti-theftinfowhere
applicable.

IMPORTANT: Before entering alengthy diagnostic procedure, remember that disconnecting

a sensor, computer, etc. and reconnecting it can sometimes cure a problem and allow a codeto

beerased, TRY T, you havenothingtolose.
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CODE CRITERIA

When accessing codes with a scan tool there are times when what you see is not what you get, in other
words the code may be misleading or invalid at the time of retrieval.

There are various types of codes, some are straight forward and some are not. “ Single Circuit” type codes
are usually, but not always, straight forward. For example, a code PO753 for a 1-2 shift solenoid circuit, is
usually a short or open fault in the solenoid, the solenoids wiring or the computer.

The problem arises when you are dealing with “Multiple Circuit” or “Symptom” codes. Multiple circuit
codes can be a problem due to the fact that they may share a common voltage supply or ground, such as
TPS, TFT, MAF, etc. The computer is going to check the other sensors in the multiple circuit before a code
Is stored. This may result in multiple codes due to OBD-I1 systems not only check for shorts or opens, but
also check for “out of range” meaning the value of the faulty sensor(s) does not meet the target value
programmed into the vehicle computer. It is now up to the technician to isolate the cause of the problem by
using a combination of a scan tools bi-directional control, avolt meter or an oscilloscope, or atransmission
tester, or all of these.

Symptom codes may cause the vehicle to operate improperly in some manner which could be in the form of
adriveability or a performance issue which could affect the engine and the transmission.

What makes these codes more difficult to diagnose is, they can cause system functions to become disabled
as a default action which can lead the technician to the wrong area causing a mis-diagnosis. A good example
of this would be a solenoid performance code or a component slip code. Mechanical faults are not under the
computers control therefore it may not be able to tell you which component is bad. Thisis due to the
computers control system working properly, but, it istrying to compensate for the mechanical problem and
will store a code that may be misleading.

Using code P1870 for “component slipping” as an example, when this code is stored, TCC operation will be
canceled, maximum line pressure will be attained and the transmission will fall out of 4th gear. This creates
anumber of seemingly problem areas where the technician may be mislead.

The other problem with thistype of code is specific other codes cannot be present to make P1870 avalid
code.

Thisiscalled “Code Criteria’, in other words, what does it take and what other codes, called “Blockers’,
cannot be present to make P1870 valid.

Refer to the chart below to see what criteria and blockers are involved in code P1870.

P1870 will set when: P1870 Blockers:
TCC dip is greater than 300 rpm. ‘No TPS codes stored.
‘Throttle position is between 0% and 35%. ‘No V'SS codes stored.
TCC is engaged. :No transmission temp codes stored.
-‘Manual shift lever isin D3 or D4. ‘No shift solenoid performance or electrical
-All conditions are met for 10 seconds. codes stored.
Transmission fluid temperature is between :No transmission fluid pressure switch codes
68°F and 235°F (20°C and 115°C). stored.
‘No TCC solenoid codes stored.

The criteria on the left iswhat it takes for P1870 to store, the blockers on the right are what makes P1870
invalid. The blockers will have to be addressed first before P1870 can be diagnosed.
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Technical Service Information

COMPUTER LOCATIONS-TRUCKS & VANS

PCM/TCM/VCM
MODEL TRUCK/VAN ECM/TCM/VCM
YEAR MODEL LOCATION
1991-1995 “C" & “K” - -
Gas & Diesl TRUCK Passenger side of dash, behind glove box, near blower motor.
1996-2000 “C" & “K” : :
Diesdl TRUCK Passenger side of dash, behind glove box, near blower motor.
1996-2000 “C" & “K” . . .
Gas Only TRUCK In engine compartment, along driver side fender, near ECBM
2001-2006 Gas “C" & “K” : -
ALL TRUCK Left front of engine compartment, near radiator fan shroud
1993-1994 “S&T - . .
ALL TRUCKS Behind passenger side of dash, below radio speaker
1995 “Q & T . . .
2.2L Only TRUCKS Behind passenger side of dash, below radio speaker
1995-2001 “S’ & “T" |Engine compartment on passenger side fender near windshield
ALL TRUCKS |washer reservoir
2002-04 ALL “ST& T . .
2006 4.2 Only TRUCKS Fastened to upper |eft side of engine, near alternator
2003-2005 “S&T : -
ALL (Except 4.2L) TRUCKS Fastened to lower |eft side of engine
2006-2007 “3" & “T” |Lower front corner of engine bay
5.3L & 6.0L Only TRUCKS |NOTE: These vehicles use aseparate TCM & ECM in this|ocation
1991-1995 (ALL) “G” VAN |Under drivers seat*
1996-2002 6.5L Diesel] “G” VAN [Under center of dash
1996-2006 “G VAN In engine compartment on drivers side inner fender near
GAS under hood fuse box
1991-1995 Al - . . o
1996-99 VIN F. Y.& N P’ VAN |Behind left side shipping panel (package shelf)
1996-1999 « o i
4357 VINW & R P’ VAN |Left front corner of engine compartment
1996-1999 “P” VAN & -
ZALVIN J Motorhome Front center of engine compartment
1993-1995 “M” & “L” - -
ALL VAN Behind passenger kick panel
1996-2001 ALL “M” & “L” :
2004-2005 VAN In engine compartment next to battery
2002-2003 “M” & “L” . : .
ALL VAN Below under hood fuse box, on driver side of firewall
HUMMER |Left side of engine compartment near wheelhouse, has protective
2003-2006 H2& H3 [cover

* Conversion vans rel ocate the computer to the areato the rear of the drivers door opening ("B” Pillar),
behind a service panel. Follow the wire harness from the case connector up through the floor pan.
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COMPUTER LOCATIONS - PASSENGER CARS
PCM/TCM/NVCM

Technical Service Information

MODEL CAR ECM/TCM/VCM
YEAR MODEL LOCATION

1994-1996 Cgp;;ﬂar;r?a In engine compartment under air cleaner, behind driver side

ALL Fleetwood headlamp assembly
1994-2002 Camaro Passenger side rear corner of engine compartment, behind strut

ALL Firebird |[tower
1994-1996 Corvette | Left rear corner of engine compartment, near battery
1997-2005 Corvette lF)’Ztst,.senger side of engine compartment behind inner fender, below

ery
Figure 21

CONNECTOR CONFIGURATIONS
PCM/TCM/NVCM

1991-1993 C/K/G/PTRUCK & VAN WITH 4L 80E
1996-1999 P VAN DIESEL WITH TCM AND 4L 80E
24 PIN “A-B” (C2) CONNECTOR 32 PIN “C-D” (C1) CONNECTOR

PCM - BROWN CONNECTORS PCM - BROWN CONNECTORS
TCM - PURPLE CONNECTORS TCM - PURPLE CONNECTORS
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Figure 22

1993-1995 C/K WITH V8 & SWITH 22L& M/L GASTRUCK & VAN WITH 4L 60E
1993-1994 T TRUCK WITH 4.3L ENGINE & 4L 60E

1994-1995 C/K/G/P GASWITH 4L 80E
32 PIN PCM “A-B” RED CONNECTOR 32 PIN PCM “E-F” BLUE CONNECTOR
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Figure 23
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CONNECTOR CONFIGURATIONS
PCM/TCM/VCM continued...

L

B12 B1 D16
— |

1996-1999 C/K/G/P* 6.5L DIESEL TRUCKSAND VANSWITH PCM AND 4L 80E
2001-2002 C/K/G 6.5L DIESEL TRUCKSAND VANSWITH PCM AND 4L 80E
*PVansWith 4 Digit Codes

24 Pin PCM “A-B” (C2) Connector (Brown) 32 Pin PCM “C-D” (C1) Connector (Brown)
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Figure 24

32 Pin PCM “D” Connector (Blue)

1994-1996 B/D/F*/Y CAR WITH 4L 60E

1997 F CAR WITH 4L 60E
*With 5.7L Engine

32 Pin PCM *“A” Connector (Red)

20 Figure 25
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P4nATSG Technical Service Information

CONNECTOR CONFIGURATIONS
PCM/TCM/VCM continued...

1994-1995 F* CAR WITH 4L 60E
*With 3.4L Engine
1996 STRUCKSWITH 2.2L ENGINE AND 4L 60E

32 Pin PCM “C” (C2) Connector (Clear/Gray) 32 Pin PCM “B” (C1) Connector (Black)

Figure 26
1995-2000 S'T* TRUCK AND 1996-2000 M/L VANSWITH 4L 60E
*With 4.3L Engine
1996-2000 C/K/G/PTRUCKSVANSWITH 4.3,5.0 & 5.7L ENGINES & 4L 60E/4L 80E|
24 Pin VCM (C4) Connector (Black) 32 Pin VCM (C2) Connector (Red)
1 [

000000000000
000000000000

Uy

Figure 27
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CONNECTOR CONFIGURATIONS
PCM/TCM/VCM continued...

1994-95 C/K/G/PDIESEL TRUCK & VAN WITH/4L 80E

24 Pin PCM “A-B” Connector (Pink) 32 Pin PCM “C-D” Connector (Pink)
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Figure 28

1997 PVANS GASWITH 2 DIGIT CODESAND 4L 80E

32 Pin PCM “A-B” Connector (Purple) 32 Pin PCM “E-F” Connector (Purple)
( e ) A ( e A f_\\
C16 f 0 0 Cl Ci6 f | 0O 0 c1
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Figure 29
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P4nATSG Technical Service Information

CONNECTOR CONFIGURATIONS

PCM/TCM/VCM continued...

2002-2003 S'T TRUCKSWITH 4.2L ENGINE AND 4L 60E

65 Pin PCM C1 Connector (Blue) 65 Pin PCM C2 Connector (Gray)
64
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00000000 00000000 9 48
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0000000 | | 00000006N 9
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Figure 30

1996-2002 F CAR WITH 3.8L ENGINE AND 4L 60E
1998-2003 “F" AND 1997-2004 “Y” CAR WITH 5.7L ENGINE AND 4L 60E
2003 S'T TRUCKSWITH 5.3L ENGINE AND 4L 60E
2005 S'T TRUCKSAND M/L VANSWITH 4.3L ENGINE AND 4L 60E
1999-2006 C/K TRUCKSWITH 4.8L, 5.3L & 6.0L ENGINESAND 4L 60E
1999-2006 C/K TRUCKSWITH 5.3L, 6.0L & 8.1 ENGINE AND 4L 80E
2002-2006 C/K/G TRUCKS & VANSWITH 4.3L, 5.0L, 5.7L, 4.8L & 6.0L ENGINES
2006 H2WITH 6.0L ENGINE AND 4L 65E

80 Pin PCM C1 Connector (Blue or Red)
60 61

20 21

80 Pin PCM C2 Connector (Blue or Green)
60 61
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Figure 31
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P4nATSG Technical Service Information

CONNECTOR CONFIGURATIONS
PCM/TCM/VCM continued...

1997-2003 STRUCK WITH 2.2L ENGINE AND 4L 60E
2001-2003 C/K/G TRUCKS & VANSWITH 8.1L ENGINE AND 4L 80E
2001-2004 S/T/L/M TRUCKS & VANSWITH 4.3L ENGINE AND 4L 60E

80 Pin PCM C1 Connector (Blue)
60 61

41
0 o o e i i @ 0 e i O e D e
0 i O i i O i Y 0 e i O i o
1
41
/
1

20

21

80 Pin PCM C2 Connector (Red)

60 61

00 O i O D 00 O O i O O D e
0 0 O i i O i

00t e i O i o

80

%40

50

20 21 %40
Figure 32

2005 Y CARWITH 6.0L ENGINE AND 4L 65E
2004-2006 SI'T WITH 2.8L, 3.5L & 4.2L, ENGINE AND 4L 60E/4L 70E
2006 HUMMER H3WITH 3.5L ENGINE AND 4L 70E

56 PIN PCM *“C1” Connector (Blue) 73 PIN PCM “C2" Connector (Black)
43 56 53 = 72
29 42 33 52
73
(PCM GROUND)
15 28 17 32
1 14 1 16

56 PIN PCM “C3” Connector (Gray)

43
29

56
42

28

1 14
Figure 33
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CONNECTOR CONFIGURATIONS
PCM/TCM/VCM continued...

2006-2007 S/'T WITH 5.3L & 6.0L, ENGINE AND 4L 70E
WITH SEPARATE TCM

49 PIN TCM Connector

37\{ [ fIED [

g
"fO000 0000000 T
000000000000
0000 OO00 0000

49
(TCM GROUND)
00O OOOOOOOO\J L
d\N
=

48

12

Figure 33a

2006-2007 /T WITH 5.3L & 6.0L, ENGINE AND 4L 70E
WITH SEPARATE ECM

73PIN PCM ‘C2" Connector (Black) 73 PIN PCM *“C3” Connector (Gray)
=x

16 i — = —1
. 7 —
73 17 | == === === 17

(PCM GROUND) 33 (PCM GROUND), 33

Impmpmpapapapapet
—————————————————
Wik ot et tececoceeccccececee
—— | S— e —
52 SyE= & > === %i
53 53

72 72

56 PIN PCM “C1” Connector (Blue)
14 1
[ ] (] e
28—l W o Ebdj/
o —— 15

42

29
56 43

Figure 33b
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P4nATSG Technical Service Information

ENGINE RPM SENSOR-LOSS OF SIGNAL

12/ 19/ P0335
CODE FAULT MIL ON
12 No Engine Speed Reference Pulse YES*
19/P0335| Crankshaft Position Reference Error (EFI Diesel Only) YES

*Only when fault is present

CODE DEFINITIONS: Engine RPM Sensor/Signal; Crankshaft Position (CKP) Sensor:

Eﬁ - Code 12: The PCM/TCM does not see an engine rpm signal from the sensor. Thiscodeis
normally stored with “KEY ON”, “ENGINE OFF”. When the code is present with
enginerunning, thereisa signal fault.
- Codes 19/P0335:
Lossor incorrect signal from the CKP Sensor. May also be accompanied by higher
than normal engine idle and poor engine performance.

POSSIBLE CAUSES: Gasoline Engines

- A faulty Ignition Control Module.

E - A faulty distributor, (DI Ignition).
- 1C reference high or low circuit fault, (DI Ignition).
- A faulty Crankshaft Sensor, (DIS Ignition).

- Reference high or low circuit fault, (DIS Ignition).
- A faulty PCM.

POSSIBLE CAUSES: Diesal Engines

- A faulty Engine RPM Sensor, 1991-93, Code 12.
E - Engine RPM Sensor circuit fault.

- A faulty Crankshaft Position Sensor, 1994-2002*, Code 19/P0335.

- EMI/RFI circuit interference.

- A faulty TCM/PCM.

*At the start of 2003 production, the only diesel engine option was the Duramax®.

DIAGNOSTIC STEPS:

- With the engine running, see if the tachometer, (if so equipped), isindicating engine speed.

- Seeif the scan tool datalist indicates engine RPM.

- If the scan tool datalist displays engine RPM, but the tachometer does not, the tachometer and
its circuits will have to be checked.

- If no engine RPM is seen on either the tachometer or the scan tool, the related components and
their circuitry will require diagnosis.

ENGINE RPM SIGNAL CHECK: Distributor Ignition

- With avoltmeter connected to the IC Reference High circuit and B+, as shown in Figure 34, a
zero to approximately 1.5 volts signal should be seen. Thisis NOT the best method of
checking thissignal.

- Since the distributor timer coreis responsible for creating thisAC voltage signd, it isthe
Ignition Control Module that converts this signal into adigital square wave for the PCM to use
for engine speed calculations.

- The digital square wave can be monitored with an oscilloscope or a graphing voltmeter as also
seen in Figure 34.

AUTOMATIC TRANSMISSION SERVICE GROUP
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P4nATSG Technical Service Information

ENGINE RPM SENSOR-LOSS OF SIGNAL

12/ 19/ P0335...continued

DIAGNOSTIC NOTES:

A . - Sinceafailureof any of the major components of this system would cause a no start condition
O and/or a driveability concern with the associated codes stored, no further diagnosisis
necessary of the engine speed signal.
Warning: A distributor with worn bushings can cause TCC cycling on vehicles equipped with
41 80E and may cause a false code 68.

DISTRIBUTOR IGNITION SYSTEM

DISTRIBUTOR
TIMER CORE

IGNITION
CONTROL

B+ MODULE

PCM
PRIMARY = IC REF HI
colL « \
IC REF LOW

A DIGITAL SQUARE WAVE
SHOULD BE SEEN ON THE SCOPE

TIME/DIV
W oo

Figure 34
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P4nATSG Technical Service Information

ENGINE RPM SENSOR-LOSS OF SIGNAL

12/ 19/ P0335...continued

ENGINE RPM SIGNAL CHECK: DistributorlessIgnition

- With an oscilloscope or graphing voltmeter connected to ground and the ICM Reference High
terminal at the computer, the waveform in figure 35 should be seen.
NOTE: Failure of any of the main components of this system will result in a no start
condition, therefore further diagnosis of the Engine Speed Signal is unnecessary.
Beware, CKP Sensors can check good with a DVOM or an Oscilloscope, but not be good.

PCM
pe==y
B+ u IDI
| P
COIL
ASSEMBLIES |
p—
GROUND
— +
Y A
p—
c
gsz‘ tdien] |H
LI\
3X CRANK
e SENSOR
& —
1 —
1 f—
—— _i- = ICM REF HIGH
SECONDARY | ICM REFLOW
WINDING IGNITION CONTROL
PRIMARY MODULE
WINDING

CH:I.

TIME/DIV

e-cl:- 5
1La

Figure 35
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P4nATSG Technical Service Information

ENGINE RPM SENSOR-LOSS OF SIGNAL

12/ 19/ P0335...continued

ENGINE RPM SIGNAL CHECK: Diesel Engine, Non EFI; Code 12

- The Engine Speed Sensor on 6.2 and 6.5 Liter Non-EFI enginesismounted at therear of theengine

E where adistributor would belocated in agasolineengine, (Refer to Figure 36). The Engine Speed
Sensorisa2wire, AC voltage generator that sendsaraw signal to the TCM whereit isbuffered

internally (Refer to Figure 37). Thissensor isused as an input for line pressure control and WOT

upshifts. The TCM comparesthissignal to the Input Speed Sensor signal to calculate TCC dlip.

IMPORTANT NOTES:

(DV - On vehicleswith 4L80E, the Engine RPM Sensor has been known to electrically interfere
\ with the input speed sensor causing erratic TCC operation and possibly causing a false code
68. The input speed sensor can be rewired with shielded wire. The shielding must be

grounded on only one end. A faulty RPM Sensor producing an erratic signal may have the
same result.

REAR OF
ENGINE
ENGINE RPM SENSOR

(6.2L & 6.5L NON-EFI)

Figure 36

ENGINE RPM SENSOR (6.5L EFI)

i TIMER CORE

PCM/TCM
CIRCUIT 452
O A SENSOR GROUND
CIRCUIT 121 | ENGINE
SPEED SIGNAL
ENGINE SPEED SENSOR
Figure 37
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ENGINE RPM SENSOR-LOSS OF SIGNAL

12/ 19/ P0335...continued

ENGINE RPM SIGNAL CHECK: Diesel Engine, EFI; Code 19/P0335:

- Beginning in model year 1994 the previous two wire AC voltage generator type engine rpm
sensor was replaced by athree wire Hall Effect Crankshaft Position (CKP) Sensor to provide
the PCM/TCM with an engine rpm signal.

- This sensor should have a5 volt reference voltage supply as well as a good ground circuit. The
remaining circuit 643 isthe engine rpm signal whichisa0 to 5 volt pulse (Refer to Figure 38)
as the four teeth, spaced 90° apart, on the crankshaft sprocket spin in front of it when checked
withaDVOM.

- When this sensor is checked with a scope, it will be adigital square wave that will be displayed,
(Refer to Figure 39). The Crank Sensor can be found in the front timing case cover in line with
the crankshaft sprocket.

NOTE: The CKP Sensor can check good with a DVOM or an Oscilloscope and still be bad.

PCM/TCM
CIRCUIT 452 SENSOR GROUND
CRANK SHAFT
CRANK SHAFT
SPROCKET POSITION _-_E
SENSOR
A CIRCUIT 643 P ONAL
| CIRCUIT 416 LMWl
— 5VOLT
REFERENCE
Figure 38
S0.0 Hz FREQUENCY HOLD
5.712 v PERK - PERANK
1.495 >z DUTY CYCLE T
3.20 nms PULSE WIDTH 1
6V
4
2
o
-2
-4V 10 Mms /DIV
VOLTS <y
TinE 'RANGE|
Figure 39
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ENGINE COOLANT TEMPERATURE SENSOR

14/15/P0116/P0117/P0118/P0125/P0126/P0128/P1114/P1115/P1258

CODE FAULT MIL ON

14/P0117| Engine Coolant Temperature Sensor Circuit Low YES

15/P0118| Engine Coolant Temperature Sensor Circuit High YES
P0116 |Engine Coolant Temperature Sensor Performance Fault YES
P0125 |Excess Time To Enter Closed Loop Status YES
P0126 |Insufficient Engine Coolant Temperature For Stable Operation YES
P0128 |Engine Coolant Temperature Less Than Thermostat Regulating Temperature YES
P1114 |Engine Coolant Temperature Sensor Circuit Intermittent Low Voltage YES
P1115 |Engine Coolant Temperature Sensor Circuit Intermittent High Voltage YES
P1258 |Engine Overtemp YES

CODE DEFINITIONS: Engine Coolant Temperature Sensor (ECT):

G - Codes 14/P0117:
The temperature indicated when viewed on the scan tool data list will be HIGH.
Temperature display will be 270°F (132°C) and 0.25 volts.

- Codes 15/P0118:

The temperature indicated when viewed on the scan tool data list will be LOW.
Temperature display will be -40°F (-40°C) and 5 volts.

- Code P0116: When the PCM detects a temperature difference between the ECT and the | AT

sensors of morethan 27°F (15°C) after 5 minutes of driving the code will set.

- Code P0125: The engine coolant temperature has not gotten hot enough for “closed loop”
operation within the specified amount of time programmed into the computer,
(GASOLINE ONLY).

- Code P0126: The engine coolant temperature has not gotten hot enough for “closed loop”

operation within the specified amount of time programmed into the computer,
(DIESEL ONLY).

- Code P0128: The calculated temperature, based on air flow measured by the MAF, has not
reached the temperature at which the thermostat opensin the specified
amount of time programmed into the computer.

- Code P1114: The ECT sensor signal momentarily dropped out to less than 0.25 volts.

- Code P1115: The ECT sensor signal momentarily jumped up to 4.9 volts.

- Code P1258: The engine coolant temp rose above 270°F (123°C) for morethan 10 seconds.

DIAGNOSTIC NOTES:

@" -When the ECT circuit isopen, the scan tool will display an engine temperature of -40F (-40C).
O - Engineidle may also be high. TCC will apply.
- A skewed sensor isonewhose signal is corrupted by an outside influence. In thisinstance, a
problem with the MassAirflow Sensor signal could be the cause, or a physical coolant problem.

POSSIBLE CAUSES: ECT Sensor Circuit Low; Codes 14/P0117/P1114:

E - Engine temperature sensor is faulty or shorted.
- Engine temperature signal wire, Circuit 410, is shorted, (Refer to Figure 40).

- A faulty PCM/VCM.
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ENGINE COOLANT TEMPERATURE SENSOR...continued
14/15/P0116/P0117/P0118/P0125/P0126/P0128/P1114/P1115/P1258

POSSIBLE CAUSES: ECT Sensor Circuit High; Codes 15/P0118/P1115:

E:b - Engine Temperature Sensor is Faulty or Open.
- ECT Sensor Signal Wire, Circuit 410, is Open, (Refer to Figure 40).

- ECT Sensor Ground Circuit 452 is Open, (Refer to Figure 40).
- A Faulty PCM/VCM.

POSSIBLE CAUSES: ECT Sensor Performance; Code PO116:

- A skewed High Engine Coolant Temperature Sensor.
ED - A skewed Low Intake Air Temperature Sensor.
- A Faulty Intake Air Temperature Sensor.
- High Resistance in ECT or IAT Sensor Circuits 472, 410, 452 or 470, (Refer to Figure 42).
- An Engine Block Heater Is or Was In Operation.

POSSIBLE CAUSES: Insufficient ECT For Sable Operation; Code P0125, Gas Only:

- Engine Coolant Temperature is Less Than 133°F (56°C).
E - Insufficient Coolant Level.

- A Faulty Thermostat.

- Cooling Fan Malfunction.

- ECT Sensor Faullts.

POSSIBLE CAUSES: Insufficient ECT For Stable Operation; Code P0126, Diesel Only:

G - Engine Coolant Temperature is Less Than 133°F (56°C).
- Insufficient Coolant Level.
- A Faulty Thermostat.
- Cooling Fan Malfunction.
- ECT Sensor Faullts.

POSSIBLE CAUSES: Engine Overtemp; Code P0128:

E - Insufficient Coolant Level.
- A Faulty Thermostat.
- Cooling Fan Malfunction.
- Excessive Coolant Flow Through The Bypass Hose To The Throttle Body.
- A Skewed ECT or IAT Sensor Causing Code P0128 To Be Stored Falsely, (Refer to chartsin

Figures 41 and 43).
POSSIBLE CAUSES: Engine Overtemp; Code P1258, 4L60E Only:
ﬁ - Engine Temperature is Over 270°F (132°C).
- Low Coolant Level.
- The Thermostat Failed to Open.
- A Malfunctioning Cooling Fan.
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ENGINE COOLANT TEMPERATURE SENSOR...continued

14/15/P0116/P0117/P0118/P0125/P0126/P0128/P1114/P1115/P1258

DIAGNOSTIC STEPS:

r - Check the ECT Sensor Ground Circuit 452, as shown in Figure 40. It should not have more
than 0.2 volts with the engine running.

- Check the signal wire, Circuit 410, for 5 volts (Refer to Figure 40) when disconnected from the
sensor and theignition “ON”.
- Disconnect and check the ECT sensor for the correct resistance when compared to the
actual engine temperature using the chart in Figure 41.
- Connect the ECT Sensor and turn ignition “ON” and check voltage on the signal wire, Circuit
410, using thechart in Figure 41.

PCM/VCM

ENGINE COOLANT

TEMPERATURE SENSOR
ECT SIGNAL

Circuit 410
5VOLT
REFERENCE

Circuit 452

SENSOR GROUND

Figure 40

IMPORTANT NOTES:

the DVOM, always compar e actual engine coolant temper ature with the temperaturethe
scan tool isdisplaying.

-The PCM/VCM may use and cause a default temperatureto be displayed on the scan tool.
-A malfunctioning fan clutch has been mistaken for shifting problems as well as complaints
of falling out of gear and lockup.

-A good procedurefor determining if the sensor isbad, isto unplug the sensor and jump the
two wire connector. If the scan tool indicates a very high temperature, thewiring and
computer are good, the sensor isfaulty. With the jumper removed, -40° should be seen.

If the scan tool does not react as such, thewiring or computer isthe problem.

- Cooling system and ther mostat condition can affect the values seen on the scan tool and
2
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ENGINE COOLANT TEMPERATURE SENSOR...continued

14/15/P0116/P0117/P0118/P0125/P0126/P0128/P1114/P1115/P1258

DIAGNOSTIC STEPS continued:

ECT SENSOR CHART ECT SENSOR CHART
oF °C OHMS VOLTAGE °F °C OHMS VOLTAGE
248 120 98 1.2 77 25 2,796 2.1
230 110 128 1.4 68 20 3,520 24
212 100 177 1.7 59 15 4,450 2.7
194 90 241 2.1 50 10 5,670 3.0
176 80 332 2.4 41 5 7,280 3.3
158 70 467 2.9 32 0 9,420 3.6
140 60 667 3.3 23 -5 12,300 3.8
122 50 973 3.7 14 -10 16,180 4.0
113 45 1,188 12 -5 -15 21,450 4.2
104 40 1,459 14 -4 -20 28,680 4.4
95 35 1,802 1.6 -22 -30 52,700 4.7
86 30 2,238 1.9 -40 -40 111,700 5.0
Figure 41

DIAGNOSTIC STEPS continued:

-Whenlooking at thevoltagerangeinthechart aboveitisnoticed that thevoltagereaches
approximately 1.2 voltsand thenjumpsto 3.7 voltsand once again beginsto drop asthe
temperatureclimbs.

-These ECT Sensorsare” Dual Range” sensorsand operatein such amanner for agreater degree of
accuracy.

- The ECT and I AT Sensorscannot have morethan 27°F (15°C) differenceafter theengineis
allowedto cool andisthenrunfor fiveminutesat normal road speeds, Refer tothe | AT Sensor
schematicinfigure42 andthetemperaturechartin Figure43.

34

PCM/VCM

SENSOR  SENSOR AT SENSOR ECT SENSOR

GROUND GROUND SIGNAL SIGNAL

> 4 A4
CIRCUIT | CIRCUIT CIRCUIT CIRCUIT
470 452 472 Y 410 T
INTAKE AIR ENGINE COOLANT
TEMP SENSOR TEMP SENSOR

Figure 42
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Technical Service Information

ENGINE COOLANT TEMPERATURE SENSOR...continued

14/15/P0116/P0117/P0118/P0125/P0126/P0128/P1114/P1115/P1258

DIAGNOSTIC STEPS continued:

time.

- A good way to check the performance of the ECT and | AT sensorsis check their temperatures after a
10 minute engine cool down period, the temperatures of both sensors should have equalized at that

AT SENSOR CHART
oF °C OHMS VOLTAGE
210 100 185 2.0
160 70 450 2.8
100 38 1800 1.6
70 20 3400 2.3
40 4 7500 34
20 -7 13,500 3.9
0 -18 25,000 4.3
-40 -40 100,700 5.0
Figure 43

IMPORTANT NOTES:

_

Be careful on some 1999 to 2001 trucks with either the 4L 60E or 4L 80E transmissions. These
vehicles have been programmed to delay the 2-3 and 3-4 shifts. Thisis acold weather shift
characteristic program and is considered NORMAL operation.

WhenthelntakeAir Temperature Sensor indicatestheintakeair temperatureisbel ow 32°F (0°C),
thefollowing shift pattern will be seen:

- 2-3 Shift: Minimum Speed, 32 mph, (51 km/h) below 37%throttle opening. Thiswill revert

back to anormal shift pattern when enginetemperaturereaches171°F (77°C).

- 3-4 Shift: Minimum Speed, 47 mph (75 km/h) below 37%throttleopening. Thiswill revert back

toanormal shift pattern when enginetemperaturereaches177°F (77°C).

- Thisisexplainedin greater detail in factory TSB 01-30-013A.

-Insomeinstanceswhenthe ECT Sensor signal to the computer indicates cold tempinput, engine

idlewill be higher than normal.
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TRANSMISSION INPUT SPEED SENSOR

74/ P0O716/ PO717 (4L80E ONLY)

CODE FAULT MIL ON
74 Transmission Input Speed Sensor (T1SS) Circuit Fault NO
P0716 Transmission Input Speed Sensor Circuit Out of Range YES
PO717 Loss Of Transmission Input Speed Sensor Signal YES

CODE DEFINITIONS: Transmission Input Speed Sensor Circuit Fault (TISS):

- Code 74: Transmission I nput Speed Sensor Circuit Fault: Low or no Input Speed Sensor
E signal is present.
- Code PO716: Transmission | nput Speed Sensor Out of Range: A large change in the I nput
Speed Sensor signal (1300 RPM) took placein a short period of time (5
seconds).
- Code PO717: Loss Of Transmission I nput Speed Sensor Signal: Low or no Input Speed
Sensor signal is present.

POSSIBLE CAUSES: Code 74: Transmission Input Speed Sensor (T1SS) Circuit Fault:

- The Input Speed Sensor is Faulty, (Refer to Chart in Figure 44).

E - Input Speed Sensor Circuits 1230 or 1231 are damaged, (Refer to Figure 45).
- Connector end damage or water intrusion.
- The TCM/PCM/VCM isfaulty.

POSSIBLE CAUSES: Code P0716: Trans I nput Speed Sensor Circuit Out Of Range:

- Input Speed Sensor Circuits 1230 or 1231 are damaged, (Refer to Figure 45).
E - Connector end damage or water intrusion.

- RFI/EMI signal interference.

- Incorrect sensor air gap, (.045” - .109”).

POSSIBLE CAUSES: Code PO717: Loss Of Transmission I nput Speed Sensor Signal:

- The Input Speed Sensor is Faulty, (Refer to Chart in Figure 44).

H - Input Speed Sensor Circuits 1230 or 1231 are damaged, (Refer to Figure 45).
- Connector end damage or water intrusion.
- The TCM/PCM/VCM isfaulty.

DIAGNOSTIC NOTES:

A . - Thelnput Speed Sensor signal is compared to the Output Speed Sensor, by the compuiter, to
@ O calculate gear ratio. A faulty Input Speed Sensor could cause gear ratio error codes to be
stored.

- The Input Speed Sensor signal is compared to the engine rpm signal, by the computer, to
calculate TCC dlip. A faulty Input Speed Sensor could cause TCC dlip codes to be stored.

- Some 4L 80E equipped vehicles will have no output RPM displayed on the scan tool when
thereisnoinput RPM signal. Thetransmission will react asif it lost the VSS signal, no
upshift.

- Input Speed Sensor resistance is 1260 to 1540 ohms.
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TRANSMISSION INPUT SPEED SENSOR

74 (4L80E ONLY)/ PO716 / PO717...continued

DIAGNOSTIC STEPS:

r - Check the scan tool datalist for an input RPM value.
- If there is no input RPM displayed, use the chart in Figure 44 to check Input Speed Sensor

signal output at sensor.

- If signal isincorrect, replace speed sensor.

- If signal at speed sensor is correct, check the signal at the TCM/PCM/V CM on Circuits 1230
and 1231 as seen in Figure 45.

- 1f signal isincorrect, repair connector end or circuit wires 1230 or 1231.

- If correct signal is seen, replace TCM/PCM/VCM

TISSELECTRICAL VALUE CHART
RPM ACVOLTS HERTZ
1000 13 36
2000 24 1050
3000 35 1500
Figure 44

Permanent Magnet Type Speed Sensors TCM/PCM

Must Be Wired With TWISTED PAIR
TRAITISI;/I&?SI ON Type Wiring And Then Shielded VCM
SPEED
SENSOR CIRCUIT
) e 1230 3)— TISS
HIGH

@1

3| ) (€ —« TISS
CIRCUIT LOW
1231

Figure 45
DIAGNOSTIC NOTES continued:

with shielded wire. The shielding should be grounded ONLY on one end. Shielded wire can be
acquired at electrical supply stores or Radio Shack.

The input speed sensor in a4L80E is located on the drivers side of the case and is excited by
the lugs on the forward drum. TISS RPM is the same in both 3rd and 4th gears.

@ /O\ - Should the Input Speed Senor wiring require replacement, it is recommended that it be rewi redl

AUTOMATIC TRANSMISSION SERVICE GROUP 37




P4nATSG Technical Service Information

AUTOMATIC TRANSMISSION INPUT SPEED SENSOR

PO716 / PO717 (4L 60/65/70E ONLY)

CODE FAULT MIL ON
P0716 Input Speed Sensor Circuit Out of Range YES
PO717 Loss Of Input Speed Sensor Signal YES

CODE DEFINITIONS: AT Input Speed Sensor Circuit Fault (1SS):
- Code P0716: AT Input Speed Sensor Out of Range: A large changein the I nput Speed
E Sensor signal (1300 RPM) took place in a short period of time (5 seconds).
Maximum line pressure will be commanded and all shift adapts will be frozen.
- Code PO717: Loss Of AT Input Speed Sensor Signal: Low or no I nput Speed Sensor signal
is present. (Lessthan 100 RPM for 5 seconds). Maximum line pressure will be
commanded and all shift adapts will be frozen.

POSSIBLE CAUSES: Code P0716: AT Input Speed Sensor Circuit Out Of Range:

- The AT ISSisfaulty.
E - Input Speed Sensor Circuits 1983/1230 or 1984/1231 are open, shorted to ground or shorted to

power.
- Connector damage.
- Circuit 139/839 to case connector terminal “E” is open or shorted to ground. (other solenoid
codes should be stored).
- A faulty ignition switch.
- A faulty PCM.

POSSIBLE CAUSES: Code PO717: Lossof AT Input Speed Sensor Signal:

- The AT ISSisfaulty.
B - Input Speed Sensor Circuits 1893/1230 or 1894/1231 are open, shorted to ground or shorted to

power.
- Connector damage.
- Circuit 139/839 to case connector terminal “E” is open or shorted to ground. (other solenoid
codes should be stored).
- A faulty ignition switch.
- The incorrect turbine shaft or pump cover was used.
- A faulty PCM.

DIAGNOSTIC NOTES:

The input speed sensor in a4L 60/65/70E is located in the pump cover and is excited by 15
rotor teeth on the turbine shaft.
Battery voltage power for the AT 1SS is supplied through case connector terminal “E”.
Thereforeit is possible to store a P0716/717 due to afaulty ignition switch as well as solenoid
codes that are supplied battery voltage through terminal “E”.

- The AT ISS should produce a digital square wave signal on a scope or atoggled voltage signal
when using aDVOM.

@ /@ - The AT ISSisathree wire Hall Effect Sensor.
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AUTOMATIC TRANSMISSION INPUT SPEED SENSOR

PO716 / PO717 (4L 60/65/70E ONLY)...continued

DIAGNOSTIC STEPS:

- Check the scan tool datalist for an input RPM value.

- If thereisno input RPM displayed, or it is erratic, begin by verifying the battery voltage supply
to case connector terminal “E on Circuit 139/839 as seen in Figure 46. A definitive procedure
to do thisisto attach a battery fed jumper lead to terminal “E” and see if the code does not
return, especialy if solenoid codes are stored, (except line pressure control), and if the code
stores during cranking of the engine.

- Check Circuit 1984/1231 for ground integrity using the voltage drop method, thisisthe AT ISS
Sensor ground circuit, Refer to Figure 46.

- Check Circuit 1983/1230 for a clean digital square wave signal or atoggled voltage signal.

- Make certain the correct pump cover and turbine shaft are installed for vehiclesthat are AT ISS
equipped, not all vehicles equipped with the 4L 60/65/70E have the AT ISS.

- The case connector terminal id for the AT ISSis shown in Figure 47.

TURBINE CASE PCM
SHAFT CONNECTOR
RELUCTOR AT ISS ettty
ik SENSOR
v
SENSOR | Hvh CIRCUIT 1984/1231 —— | SEaooR
1
{lm HKH CIRCUIT 1983/1230
1
H E |+ CIRCUIT 139/839—\_s—> IGNITION SENSOR
15 AMP SWITCH SIGNAL
TO 2-3 TRANS
TO 3-2 SOLENOID  pysg
SOLENOID TCCPWM SOLENOID TCC ENABLE
Figure 46

41 60/65/70E CASE CONNECTOR

E=1SS 12V POWER SUPPLY
K=ISS SIGNAL
V=ISSGROUND

@@ @ 0@®
@@ @ e @
@@@ ’

VEHICLE HARNESS SIDE

CASE HARNESS SIDE

Figure 47
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LOSSOF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0654/P0722/P0723

CODE FAULT MIL ON
16 Loss Of Vehicle Speed Signa (MPH) YES
24 Vehicle Speed Sensor Signal Low (Output RPM) YES
72/P0503 | Intermittent Loss Of Vehicle Speed Signal (Output RPM) YES
P0500/01/02| Vehicle Speed Sensor Circuit Low YES
P0608/654 | Loss of Vehicle Speed Signal (1997 & Later Corvette ONLY) YES
PO722 Output Speed Sensor Signal Low (Diesel ONLY) YES
P0O723 Loss Of Output Speed Sensor Signal (Diesel ONLY) YES

CODE DEFINITIONS: Vehicles Equipped With Digital Ratio Adaptor Controllers
(DRAC; SPEED BUFFER)..TRUCKS & VANS ONLY:

E - Code 16: Indicates a loss of the miles per hour signal to the computer. Thiswill affect
speedometer operation aswell asfuel cut. The transmission shifts fine. Scan tool
indicates zero mph.

- Code 24: Indicates a low or no output rpm signal from initial take-off. The speedometer will
operate, but the transmission will not shift. Scan tool indicates zero output rpm.

- Code 72: Indicates a loss of output rpm signal while driving, thiswill create a “ soft landing”
to first gear asthe vehicle comesto a stop and will remain there. The transmission
will not shift but the speedometer will operate. Scan tool indicates zero output rpm.

IMPORTANT NOTE:

the enginerpmsare high enough, (usually closeto “red line” enginerpm safe limit) and
output RPM will be seen. Thisisnot a normal upshift, it iscomputer generated in order
to protect the engine from damage due to over revving.

CODE DEFINITIONS: VehiclesWITHOUT DRAC...PASSENGER CAR & OBD-II:

G - Code 24: Indicates a low or no output rpm signal from initial take-off. The speedometer will
operate, but the transmission will not shift. Scan tool indicates zero output rpm.

- Code 72: Indicates a loss of output rpm signal while driving, thiswill create a “ soft landing”
to first gear asthe vehicle comesto a stop and will remain there. The transmission
will not shift but the speedometer will operate. Scan tool indicates zero output rpm.

- Code P0O500/501/502:

I ndicates a low or no output rpm signal from initial take-off. Scan tool zero output
rpm and mph.

- Code P0503:

I ndicates a loss of output rpm signal while driving. Scan tool indicates zero output
rpm and mph.

- Code P0608, (1997 & Later Corvette Only); P0654, 2000 Trucks & Vans, (Gas ONLY):

I ndicates the VSS input signal does not match the VSS output driver signal. One
or more items that are using the output driver signal may not operate properly.

- Code P0722, (Diesel Only):

Indicates a LOW signal from the output shaft speed sensor while driving. Scan tool
indicates less than normal output rpm.

- Code P0723, (Diesel Only):

Indicatesa LOSS of signal from the output shaft speed sensor while driving. Scan
40 tool indicates zero output rpm and mph.

AUTOMATIC TRANSMISSION SERVICE GROUP
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P4nATSG Technical Service Information

LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

IMPORTANT NOTE:

will be that 2 digit codes are stored, instead of OBD-Il1 5 digit codes. The diagnostic
connector will be the GM 12 pin instead of the OBD-I1 16 pin DLC. Refer to the chart in

- The DRAC was used in diesel applications up to and including the 1999 model year. Your clue
/)
Figure48for “DRAC” locations.

DRAC LOCATION CHART

YEAR MODEL LOCATION
1991 R/V TRUCKS |Under dash on lower trim panel, just to the right of steering column.
1991 C/K TRUCKS |Inside speedometer head.

1992 - 1995 C/KTRUCKS |Behind glove box, in middle of glove box cavity or under PCM to
the right of the glove box cavity.

1991 - 1995 G VANS Above parking brake on support bracket.
1991 - 1999* PVANS Under dash, above steering column on shipping panel.
1991 - 1999* | MOTORHOME & |Driver side of engine cover bulkhead.
COMMERCIAL
CHASSIS

1993 - 95** S/T TRUCKS Behind glove box on PCM support bracket.
1993 - 1994 M /L VANS Mounted next to |eft side of glove box.

1995 M /L VANS Under center of dash beneath radio.
1994 - 1998 HUMMER H-1 |[Mounted on engine access cover under console.
1994 - 1995 | ISUZU NPR Mounted behind passenger side seat back, below PCM.

CHEVY FORWARD
GMCTILTMASTER
*1996-1999 Diesel Applications Only. **1995%S" Model With 2.2L Engine Only.

Figure 48

DIAGNOSTIC NOTES:

-1991 GM and GMC“C/K” trucksONLY Havethe“DRAC” builtinto the speedometer cluster. The circuit
numbers, operation and diagnosticsarethesameastheexternal “DRAC”. Thedifferenceis, whenthe
“DRAC” requiresreplacement, the speedometer cluster will haveto bereplaced. Liketheexternal “DRAC”,
theinterna “DRA C must al so bereprogrammed and repaired by an authorized GM repair center.

- Donot confusethe 1991 “R/V” seriesof truckswiththe* C/K” models. Althoughtheseareall pickuptrucks
inthesamemaodel year, the" R/V” serieshasan external “DRAC” and 1991 wasthelast year of manufacture
forthe“R/V” models.

- Atthestart of productionfor the 1992 model year, the* C/K” trucksbegan using the externally mounted
“DRAC".

-ISUZU NPR, Chevy Forward and GM C Tiltmaster Tilt cab trucks, when equipped withthe GM 5.7L gas
engineand 4L 80E transmission will havethesameV SSsystemwithaDRACasaGM built“P’ vanandis
diagnosed thesameasthe systemin Figure50 al so using thediagnostictreein Figure51.

- Input & output speed sensor connectorson two wheel drivetruckscan beswitched. Thiswill cause shift
shuttling and gear ratio errors.

AUTOMATIC TRANSMISSION SERVICE GROUP
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

IMPORTANT INFORMATION: Vehicles Equipped With Digital Ratio Adaptor
Controllers: (DRAC; SPEED BUFFER).. TRUCKS & VANS ONLY:

PLEASE READ BEFORE BEGINNING DIAGNOSTICS

When the transmission isstuck in first gear, zero output rpm and the speedometer does

not oper ate, zero mph and the ABS warning lamp (amber) isilluminated, do not replace

the DRAC. The probability of all of these circuits being bad in the DRAC isnot
probable. Thereare 3 itemsthat will cause the entire system to go down:

1. No signal from the Vehicle Speed Sensor (circuits 821 or 822) to the DRAC dueto a
faulty speed sensor, itswiring or, an output carrier without atonering wasinstalled.
A good signal from the speed sensor and from the“DRAC” can be seen in Figure 49.

2. Loss of power tothe DRAC.

3. Lossof ground to the DRAC.

If all the above complaintsexist, check theseitems FIRST! (Refer to Figure 50)

Remember, a faulty ignition switch can cause a loss of power to the DRAC. Connect a

direct battery fed jumper lead to the power supply wire of the DRAC and seeif this

curesthe above complaints.

WARNING: Some vehicles equipped with 4L 80E have a computer strategy that causes
no output rpm when thereisno input rpm resulting in no upshift from 1st gear. The
input speed sensor did not have code capability until 1994 when code 74 was added. Be
sureto check for the presence of input rpm first.

If the scan tool asksif the vehicle GVW isover 8600 Ibs, answer this question correctly.
If you don’t, speed sensor displayswill be erratic because the truck could have a 4L 60E
or a4L 80E. The 4L 60E does not have an input speed sensor until the 2006 model year.

When checking the raw signal from the output | When checking the conditioned signal coming
speed sensor, thisisthewaveform that should be | out of the “DRAC” on circuit 437, a digital
seen, thisis a good sine wave with no drop out | squarewavesignal iswhat should beseen. Thisis
and good strength of signal. I f thespeed sensor is | a good signal with very little noise and good
checked using a DVOM and Hertz, use the | amplitude.

sensor valuechart in Figure52for specs.

Figure 49
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

“DRAC” Circuit Diagram (Typical) 2 Wheel Drive
NON-08D-11 “C” & "S” TRUCKS: “G". “"P” & “M” VANS

72 vour - — bem/rem
IGNITION FUSE A L__| 12V Ignition Supply
(70 AMP)
' AV » Output Speed (RPM)
BRAKE FUSE
GROUND | |7 —
(70 AmMP) | l VWA~ 5Volts Reference
[« Circuit 822 ——
D Vss/1oss K~ Circuit 821 —
VSSHigh [C12 > VVehicle Speed (M PH)
VSSLow :|C7 WM~ 5 \/olts Reference
Ground | C8 [ Circuit 150——
DIGITAL 12 Volt Power Supply [ C9 }— Circuit 350 —
RATIO . —
ADAPTER Output RPM Signal [C13}— Circuit 437 —{ &}
CONTROLLER VSSMPH Signal [C14}— Circuit 1697 or 1716 : =
(DRAC) VSS Output TOABS[C10}— Circuit 696——] _RWAL | “DRAC” CONNECTOR
VSS Output @— Circuit 824
Refer to Figure 51 vssOutput [ C4 }— Circuit 818 —{ CRuISE conTRot |
for the“DRAC” vssoutput [ C3 }— Circuit 817
Trouble Tree
Figure 50

DIAGNOSTIC NOTES:

~ A -Whenever a vehicle speed codeis stored, no matter what the symptom, it isa good practice
to givethe DRAC connector a gentle squeeze with along needle nose pliers. Because of the
O O female connector endsbeing so fragile, they may lose contact with the corresponding
connector pinsin the DRAC dueto expansion of theterminal end.
- Vehicles equipped with aradio that hasthe SCV (Speed Controlled Volume) feature may
cause the VSS system to malfunction if the original equipment radio isreplaced with a
radio that does not have thisfeature.
- Qutput Speed Sensor resistanceis 1260 - 1540 ohms.

IMPORTANT NOTES:
- Replacing the vehiclestireswith tiresthat areto largeto calibrate the DRAC for, could

cause the ABS system to becomeinoperativel The DRAC can only berepaired or re
-calibrated by a GM authorized facility such as a speedometer or electronicsrepair
facility.
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

-CODES 24 OR 72 ARE STORED
- Transmission does not upshift

- Speedometer does NOT operate

- ABSwarning lamp isilluminated

Check ignition power - - -
supply to DRAC. With adirect battery fed jumper lead,
Isfull system supply 12 VOLTSto theignition power Replace
voltage present? supply circuit for the DRAC. ignition switch

Areall complaints gone?

@
- Check TOSStonering on

output carrier for presencd
and tightness.

- Check TOSS signal across -
circuits 821 & 822, (See Repair as

. CODES 24 OR 72 ARE STORED Chartin Figures2). ikl

- Transmission does not upshift C101 next to battery,
("G” Vans ONLY), (See

- Speedometer operates Figure 54).
- ABSwarning lamp isilluminated e o o

procedure.

Unplug DRAC connector - —
and check circuit 437. @ : Seplalr openin cncr'\c/lmt 437.
IS5 volts present? - Replace :
@ | - Reconnect DRAC connector.

With rear wheelsturning SLOWLY, e

With a pair of needle nosed pliers,
GENTLY squeeze the DRAC connector,
Doesthe transmission now upshift?

With a pair of needle nosed pliers,
GENTLY squeeze the DRAC connector,
Doesthe transmission now upshift?

Repair Completed

check circuit 437.
- Does the voltage toggle between zero

and 5 volts?
Remove the circuit 437 wire from the DRAC, then strike the metal end of the wirelike a match
on some metal part of the vehicle.
If vehicle speed is still not seen on the scan tool, the device that counts the voltage toggle inside
the PCM/TCM isfaulty and the PCM/TCM will require replacement. Yes

-CODE 16 ISSTORED

- Transmission does upshift

- Speedometer does NOT operate

- ABS warning lamp not illuminated

With a pair of needle nosed pliers, Unplug DRAC connector - Repair open in circuit 1697
GENTLY squeeze the DRAC connector, and check circuit 1697 or 1716. or 1716.
Does the transmission now upshift? Is5 volts present? -Replace PCM/TCM.

@ | - Reconnect DRAC connector.
With rear wheelsturning SLOWLY,
check circuit 1697 or 1716. @
- Does the voltage toggle between zero
and 5 volts?

Circuit numbers may var

y y - Check instrument cluster
from one model or model for electrical problems.
year- to the next. - Fuel Cut will beinoperative.

Figure 51
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

POSSIBLE CAUSES: 2WD Vehicles Equipped With Digital Ratio Adaptor Controllers
(DRAC; SPEED BUFFER)..TRUCKS & VANS ONLY, Code 16:

- A short or open in circuit 1697 or 1716, (Refer to Figure 50).
Q - Aninternal DRAC fault, Refer to Figure 53 for DRAC locations.
- The PCM is not sending 5 volts on circuit 1697 or 1716 or does not read the voltage toggle
between 0 and 5 volts. (Refer to Figure 48 for computer locations).

POSSIBLE CAUSES: 2WD Vehicles Equipped With Digital Ratio Adaptor Controllers
(DRAC; SPEED BUFFER)..TRUCKS & VANS ONLY, Code 24:

- A short or open in circuit 437.
E: - Aninternal DRAC fault, Refer to Figure 53 for DRAC locations.

- The PCM is not sending 5 volts on circuit 437 or does not read the voltage toggle between 0
and 5 volts. (Refer to Figure 48 for computer locations).

- Loss of connection between the DRAC and its connector.

- A faulty ignition switch causing aloss of power to the DRAC.

- A fault in the output speed sensor, itswiring (Circuits 821 or 822) or connector, See chart in
Figure 52).

- Corrosion at connector G101, ("G” VANS ONLY). (Refer to Figure 54).

- The Tone Wheel on the output shaft is out of position or isloose, (4L60E).

- The output carrier tonering isloose, (4L80E).

- No input speed sensor signal.

POSSIBLE CAUSES: 2WD Vehicles Equipped With Digital Ratio Adaptor Controllers
(DRAC; SPEED BUFFER)..TRUCKS & VANS ONLY, Code 72:

E - A short or openin circuit 437, thiswill affect transmission shifting.
- A fault in the output speed sensor, its wiring (Circuits 821 or 822, Refer to Figure 50) or
connector, (See Chart in Figure 52).
- Corrosion at connector C101, ("G” Vans ONLY), (Refer to Figure 54).
- A faulty DRAC internal circuit, Refer to Figure 53 for DRAC locations.
- A faulty ignition switch causing an intermittent loss of power to the DRAC.
- A poor ground to the DRAC.
- Loss of terminal contact between the DRAC and its connector.
- A faulty PCM/TCM, not sending 5 volts out on circuits 437 (Refer to Figure 48 for computer

locations).
TOSSELECTRICAL VALUE CHART
M PH ACVOLTS HERTZ
10 4 265
20 7 530
30 10 800
40 13 1080
50 15 1300
Figure 52
AUTOMATIC TRANSMISSION SERVICE GROUP 45




P4nATSG Technical Service Information

LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

PCM/TCM LOCATION CHART FOR DRAC EQUIPPED VEHICLES ONLY

YEAR MODEL LOCATION
1991 R/V TRUCKS |Behind glove box in metal housing.
1991 - 1995 C/K TRUCKS |Behind glove box, above the blower motor.
1991 - 1995 G VANS? Under driver seat.
i Under dash, above steering column on shipping panel. Some gas

1991 -1999 PVANS models have the PCM under the driver seat.

1991 - 1999 | MOTORHOME & |Driver side of engine cover bulkhead.

COMMERCIAL
CHASSIS

1993 - 19952 S/T TRUCKS Behind glove box on PCM support bracket.
1993 - 1995 M /L VANS Behind passenger kick panel.
1994 - 1998 HUMMERH-1 [Mounted on engine access cover under console.

1994 - 1995 ISUZU NPR Mounted behind passenger side seat back.
CHEVY FORWARD
GMCTILTMASTER

1”G” Conversion Vanswill usually havethe PCM/TCM moved from itsoriginal location. It is
sometimesto theright of thedriver side door behind a removable body panel. In other conversion
vans, the main wire harness will have to be followed under neath the floor.

21995 S’ truckswith 2.2L engine only.

Figure 53

1991 - 1995 “G” VANS ONLY

A\ 4

C101 CONNECTOR

The output speed sensor wiresarein this
connector and can be corroded by battery
acid dueto itslocation, causing a loss of
signal aswell as code 24 or 72.

Figure 54
46 AUTOMATIC TRANSMISSION SERVICE GROUP




ATSG

Technical Service Information

LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

POSSIBLE CAUSES: All OBD-II Trucks, Vans, Passenger Carsand NON-OBD-II Cars
Codes : 24/P0500/P0501/P0502/P0503;

=y

Codes: P0722/P0723 (Diesdl

ONLY)

- A faulty Vehicle Speed Sensor, (Refer to Figure 55).
- A faulty VSS connector or circuits 821 and 822, (Refer to Figure 55).

- A faulty Vehicle Control Module, (Refer to Figure 55).

NOTE: When the VSScircuit produces no signal, none of theitems using that signal, distributed by
the VCM internal speed buffer, will operate. Other system codes should also be stored. If an
internal buffer circuit isat fault, then only the faulty buffer circuit will be affected.

POWER TRANSFER SPEED VEHICLE
STEERING CASE CONTROLLED SPEED
CONTROL CONTROL VOLUME SENSOR
MODULE MODULE RADIO
INPUT =
] [~
CRUISE ® _‘: _‘: ®
CONTROL
MODULE
VSSADAPTER
HARNESS VSS VSS ALL OTHER
(4WHEEL DRIVE \ LW HIGH) J TRucks vans
TRUCKSONLY) I I I I & CARS
C O
VSS VSS | ABs
SPEEDOMETER | npuT|  |INPUT|MODULE
[ I
OR
CIRCUIT CIRCUIT CIRCUIT CIRCUIT CIRCUIT
817 ) 389 1872 822 821
VSS VSS VSS VSS VS
VEHICLE fouTpPuT OUTPUT OUTPUT LOW HIGH
CONTROL
MODULE

Figure 55
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0654/P0722/P0723..cont

POSSIBLE CAUSES: Code: P0608; (1997 & Later Corvette)
P0654; 2000 & Later Trucks & vans (Gas Only):

- The VSS Tone Wheel on the output shaft is missing, itsloose or has moved out of position.
ED - A faulty Vehicle Speed Sensor, (Refer to Figure 56).

- A faulty VSS connector or circuits 400 or 401, (Refer to Figure 56).

- A faulty Vehicle Control Module, (Refer to Figure 56).

DIAGNOSTIC STEPS:

- When the VSS circuit produces no signal, check the VSS signal to the VCM on circuits
400 and 401 using Hertz or an oscilloscope. If VSS signal checks good, check the signal to
the speedometer, it should toggle between approximately 12 volts and ground. If circuit 817
has 12 volts at all times, then the driver inside the VCM is not grounding the circuit.

If circuit 817 isgrounded at al times, the driver or circuit is grounded. If circuit 817 has
zero, voltage from the speedometer head, it may be open or grounded externally to the
PCM/VCM , Refer to Figure 56 below.

SENSOR

[=]
VEHICLE @
SPEED
[

CIRCUIT

fm
[

INPUT 401

OTHER
SYSTEMS

f

VSS
INPUT

SPEEDOMETER |, VS5 CIRCUIT f

CIRCUIT 817

VSS
VEHICLE OUTPUT LOW HIGH
CONTROL SIGNAL
MODULE Py

DRIVER

Figure 56
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

POSSIBLE CAUSES: 4WD Vehicles Equipped With Digital Ratio Adaptor Controllers
(DRAC; SPEED BUFFER)......... Code 24/72, (1991-1993 “K” Truckswith 4L80E ONLY):

G - A short or open in circuit 437, (Refer to Figure 58).
-Aninternal DRAC fault.

- The PCM is not sending 5 volts on circuit 437 or does not read the voltage toggle between 0
and 5 volts, (Refer to Figure 53 for computer locations).

- Loss of connection between the DRAC and its connector.

- A faulty ignition switch or blown fuse causing aloss of power to the DRAC, on Circuit 250,
(Refer to Figure 58).

- A poor DRAC ground Circuit 450, (Refer to Figure 58).

- A fault in the Vehicle Speed Sensor (Transfer Case), its wiring (Circuits 821 or 822 ) or
connector, (Refer to Figure 58 and the Sensor Value Chart in Figure 59).

- A faulty Output Shaft Speed Sensor (Rear of Transmission Case), or Circuits 1232 or 1233,
(Refer to Figure 58 and the Sensor Value Chart in Figure 59).

- A failure of the PCM/TCM Internal Buffer.

- The output carrier tonering is loose, (4L8O0E).

- No input speed sensor signal.

DIAGNOSTIC STEPS:
1991 to 1993 four wheel drive trucks use two output speed sensors, one in the rear of the

_ transmission case, and one in the transfer case. When the transfer case isin 2WD or 4W HI, the
signal from both speed sensors should be the same. The PCM/TCM internal buffer signal is
constantly being compared to the external buffer signal on circuit 437, (Speedometer contained
DRAC 0n 1991 “K” trucksonly). Oncethetransfer caseisshifted to 4W L O, the output shaft speed
sensor signal is now higher than the transfer case output speed sensor. At thistime the PCM/TCM
will adjust for shift timing and speedometer accuracy. It is the output shaft speed sensor that is
responsiblefor shifting thetransmissionin 2WD and 4W HI. In4W L O, itisthetransfer case output
speed sensor that shiftsthetransmission, (Refer to Figure57).

1991-1993 FOUR WHEEL DRIVE

201
RN

‘\\
N\

TRANSFER CASE
OUTPUT SPEED
SENSOR

TRANSMISSION
OUTPUT SPEED
SENSOR

Figure 57
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

DIAGNOSTIC STEPS continued:

7992-7993 “ONLY" ¢WD “K" & “V" TRUCKS (TYPICAL) WITH EXTERNAL DRAC AND ¢L80E

| 480-E TRANSMISSION T T T TRawsrercase |
| — — | | — I
!
I '
L lmss| _ _ _ ] Toss| _ _ _ 1 i_____._ pss| _ i
PCM/TCM I [ CIRCUIT |
CIRCUIT 822 |
) 1230
TISSHighe| _}|—— CIRCUIT
CIRCUIT 821
st R
CIRCUIT 15)14)|13|12|11
OSSHighe] === “DRAC" CONNECTOR
OUTPUT CIRCUIT
RV ) o Lo 1123 —{C12] VSSHigh} MPH
B [ c7]vssLow
cl IZ%JIT p—— [c13] 5 Volt Signal 2161TAL
5V\2ﬁaert;nce<- cROUND || e [Cs] Ground RATIO
g CIRCUIT ADAPTER
|/GNITION SWITCH |—@ ™ @~ C9 | 12 Volt Power CONTROLLER
[Rwac ] o [Clof vSsoutput " rppagy
[sPecoomerer) o [C15] vss output

Figure 58
DIAGNOSTIC NOTE:

> A - Theschematic in Figure 58 covers 1992 to 1993 vehicles, but the 1991 “K” truck that has the
@ O “DRAC located inside the speedometer cluster is diagnosed in the same way as the external

“DRAC”, the circuit numbers are the same as well. The diagnostic tree is seen in Figure 60.
When shift and TCC apply timingisincorrect, check circuits822, 821, 1232 and 1233 using Hertz
whiledriving thetruck inthird gear, they should both bethe same. Only when thetransfer caseisin
the4W L Orangewill thetransmission output speed sensor signal be higher thanthetransfer case
output speed sensor.

TOSS & VSSELECTRICAL VALUE CHART

MPH ACVOLTS HERTZ
10 4 265
20 7 530
30 10 800
40 13 1080
50 15 1300

Figure 59
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

-CODES 24 OR 72 ARE STORED

- Transmission Does Not Upshift

- Speedometer Does Operate

- ABSWarning Lamp isNOT Illuminated

IsOutput RPM Present? : @ | IsInput RPM Present? |

@ - Check TOSS Tone Ring On Repair As
Repl TI >
Rep air 'SS'Or @ Output Carrier For Presence| Necessary
epair Circuits e g

1230 Or 1231 nd Tightness.

- Check TOSS Signal Across
Circuits 1232 & 1233, (See

Chart In Figure 59). | IsOutput RPM Present?
-CODE 16 ISSTORED Replace @
- Transmission Does Upshift PeMITCM
- Speedometer Does NOT Operate
- ABS Warning Lamp is [lluminated
- Cruise Control Will NOT Remain Engaged
With A Pair Of Needle Nosed Pliers, Unplug DRAC Connector - —
GENTLY Squeeze The DRAC Connector, @ And Check Circuit 437. @ ~Repair Open In Circuit 437
Does The Transmission Now Upshift? 1s5 Volts Present? - Replace PCM/TCM.
- @ | - Reconnect DRAC Connector
- With Rear Wheels Turning
SLOWLY, Check Circuit 437
- Does The Voltage Toggle Between
Check Signal From VSS On Circuits 821 & 822 ZeroAnd 5 Volts?

At The DRAC, (Refer To The Chart In Figure 59)

= Replace DRAC

Remove The Circuit 437 Wire From The DRAC, Then Strike The Metal End Of The Wire
LikeA Match on Some Metal Part Of The Vehicle.

If Vehicle Speed I's Still Not Seen On The Speedometer, The Device That Counts The Voltage
toggle Inside The PCM/TCM Is Faulty And The PCM/TCM Will Require Replacement.

-InsureThat The TOSS &

STACKED SHIFTS, SPEEDOMETER INACCURATE VSS SignalsAre Not Being
Interfered With By RFI/EMI

- Check For Tone Ring Integrity
On The Output Carrier

- Replace The TOSS Or VSSAs
- Check Signal On Circuits 821 & Necessary
822 AsWell As Circuits 1232 & /\
1233 At The Same Time With No
The Transfer Case In The 2WD N
Range
| -Verify Tire SizeAnd Differential - Recheck TOSS & VSS Signals
; Gear Ratio has Not Been Changed With The Transfer Caseln The
-AreBoth
Are Bath Sgnals /Y%\ -1f So, Re-calibrate DRAC If VSS 4W LO Range
- \/ Signal I'sIncorrect -At This Sage Of The Diagnostics The
- Replace PCM/TCM If TOSS Signal TOSS Signal Should Be Higher Than
IsIncorrect TheVSS Signal

Figure 60
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

POSSIBLE CAUSES: 4WD Vehicles Equipped With Digital Ratio Adaptor Controllers

=y

(DRAC)...Code 16/24/72; (1994-1995 “K” Trucks with 4L80E & 4L60E);
(1993-1994 “T” Trucks with 4L60E):

- A short or open in circuit 437, (Refer to Figure 62).

- Aninternal DRAC fault.

- The PCM is not sending 5 volts on circuit 437, (Refer to Figure 62),or does not read the
voltage toggle between 0 and 5 volts, (Refer to Figure 53 for computer locations).

- Loss of connection between the DRAC and its connector.

- A faulty ignition switch or blown fuse causing aloss of power to the DRAC, on Circuit 250,
(Refer to Figure 62).

- A poor DRAC ground Circuit 450, (Refer to Figure 62).

- A fault in the Vehicle Speed Sensor (Transfer Case), itswiring (Circuits 821 or 822) or
connector, (Refer to Figure 62 and the Sensor Value Chart in Figure 59).

- No input speed sensor signal, (4L80E ONLY).

DIAGNOSTIC STEPS:

1994 t0 1995 “K” trucks with 4L 80E transmission, eliminated the function of the output shaft
speed sensor in the rear of the transmission case. However due to engineering problems, the
speed sensor was left in the hole just to keep oil from spraying out, IT HAD NO FUNCTION
and no wire connector.

- The speed sensor in the transfer case became the TOSS and the VSS, (Refer to Figure 61).
Shift timing adjustments and speedometer accuracy in 4W LO range was accomplished
through the use of a4WD LO Switch in the transfer case in earlier vehicles and a Transfer
Case Control Module (TCCM) in the Later 4x4 vehicles. Both 1994 to 1995 “K” and 1993 to
1994 “T” trucks with 4L60E transmission evolved in asimilar way. Beginning with “K” trucks
in 1996 and “T” trucksin 1995, the “DRAC” was eliminated. All VSS buffering now took
place inside the Vehicle Control Module (VCM) just like the passenger cars did since the
41 60E began use in them for the 1994 model year.

1994-95 FOUR WHEEL DRIVE (4L80E) VEHICLE SPEED

SENSOR (VSS)
I'd

TRANSMISSION OUTPUT SPEED SENSOR (TOSS)

THISSENSOR HASNO ELECTRICAL CONNECTION
OR HASA CUPPLUG INSTEAD,ASIT'SFUNCTION
WASDISCONTINUED IN THE MODEL YEAR 1994

52

Figure 61
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LOSS OF VEHICLE SPEED SIGNAL/OUTPUT SIGNAL LOW

16/24/72/P0500/P0501/P0502/P0503/P0608/P0722/P0723..continued

DIAGNOSTIC STEPS continued:

The “DRAC” diagnostics in Figure 62 and the diagnostic trouble tree in Figure 60 can be used for the
vehicles listed below.

IMPORTANT NOTES:

-The1994t01995“K” truckswith 4L 80E do not have aspeed sensor tonering ontheoutput carrier,
it waseliminated whenthe TOSSfunction wasdiscontinued. Becareful that one of thesecarriersis

NOT installedina1991t0 1993 K” truck, thiswill causean erratic operation of theV SSsignal due
tothelugsontheoutput carrier exciting the speed sensor, however, the sensor gapistogreat.
-Remember that Circuit 437 representsoutput RPM, and Circuits 1716/1586 represent M PH.
Circuit 437 shiftsthetransmission, while Circuits 1716/1586 operate the speedometer viacircuit
824 aswell asfuel cut.
-Installation of an output carrier without the output speed sensor tonering will causegear ratio error
codes85, P07300r P1871, (4L8OE Only).

7994 & 7995 ¢WD “K" TRUCKS NON-08DII WITH 4L60E OR 4L80-E
7993 & 71994 ¢WD “T” TRUCKS NON-0BDII WITH 4L60-E

' [ wss [ —Croite [«] P/N SWITCH
I —— Circuit 821 «
| 114 pem/iem
o TRANSFER CASE
______ « N
VSSHigh [C12 <—jlnerovnd
(DRAC) VSSLow | C7 Transmission
Ground | C8 |— Circuit 450— f Output
5\olt Signal [C13|— Circuit 437 | Speed (RPM)
5Volt Signal [C11 Circuit 1586 —E—Dieselj_ Vahide
VSS Output [C10[— crauit e |_ Gireit 1716 —] | — Ges Speed (MPH)
VSS Output | C4 |— Circuit 834
VSS Output | C15 }— Circuit 824 -‘.Rl”"é.

12 Volt Power | C9 —Circuit zso_|—|$P££DOM£T£R|
FRONT 4XL&E —Circuit 1296
ACTUATOR IGN SWITCH 4W'3n:?w

S
o+ —criso— i [ W
WD Low
swrh ow o «——"DRac" connecror
TRANSFER CASE ¢ _AWD HIGH : ,
= -4AWD LOW

DIAGNOSTIC NOTES: Figure 62

A . - TheVSSsystemseeninFigure62isalsousedintheNON-OBD-II Hummer H1. Although Hummer
@ usestheir own circuit numbers, the system operatesand isdiagnosed exactly the sameasa1994-95
O GM “K” truck, including the Four Wheel Drive LOW Switchyou seein Figure 62.
- Sometransfer caseshavetwo speed sensorsintheextension housing, if they are switched Code
PO502 will bestored for VSSsignal problems. TheV SSisalwaysthe Lt Green/Black and Purple/
Whitewires. Theother speed sensor isfor transfer case operationfor the TCCM.
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FOUR WHEEL DRIVE LOW ELECTRICAL CIRCUIT FAULT

P1875/P2771
CODE FAULT MIL ON
P1875/P2771| Four Wheel Drive Low Signal Electrical Circuit Fault YES

CODE DEFINITIONS: Four Wheel Drive Low Signal Electrical Circuit Fault:

E:b - Code P1875/P2771: The 4WD Switch Low Circuit isindicating that the transfer caseisin
Four Wheel Drive Low, but the transfer caseis not in four whed drive
low or vice versa for morethan 5 to 10 seconds.

DIAGNOSTIC NOTES:

A -Prior toOBD-I1,aproblemintheFour Wheel DriveL ow Circuit did not gener ateacode
A becausethosecomputer systemsdid not have codecapability for that system.

@ O -When Circuit 1493 or 1694 isshorted to ground, thecomplaint will be* Stacked Shifts” and
“Early TCCApply”. When Circuit 1493 or 1694 isopen, very lateor ano upshift condition will
occur when4WD L ow isselected.

- Although somevehiclesmay useatypeof switch, or adedicated computer todeliver the4WD LO
signal, thecircuit operatesin the sameway andistherefore diagnosedinthe sameway.

-Vehiclesequipped with mechani cal transfer casesutilizeaFour Wheel DriveL O Switchto send
the4WD L O Signal tothe PCM/V CM when4WD Low isselected.

-Vehiclesequipped with an electronic (Active) transfer caseutilizeaTransfer Case Control
Moduleto sendthe4WD L O Signal tothe PCM/V CM when4WD L ow isselected.

-Whenthe4WD LO Signal circuit hasapproximately 12 volts, the PCM/V CM considersthisto be
anindication of 2WD or 4W HI.

-Whenthe4WD LO Signal circuit haslessthanonevolt, thePCM/V CM considersthistobean
indicationof 4WD LO.

-The4WD LO Signal isused to adjust shift timing and speedometer accuracy whilethetransfer
caseisin4WD Low.

- Twowheel driveequipped vehiclescan havethe* stacked shift” complaint becausetheyare
wired for a4WLO switch even though it doesnot haveone. Check the scan tool parameter for
thedW LOsignal tobesure.

POSSIBLE CAUSES: “K” & “T” Truckswith 4L 60E & 4L 80E; Code P1875/P2771.

r - A short or open in circuit in circuits 1493 or 1694.
- A faulty Four Wheel Drive Low Switch, (Mechanical Shift Transfer Case).
- A faulty Transfer Case Control Module, (Electric Shift Transfer Case).
- A faulty Transfer Case Select Switch, (Electric Shift Transfer Case).
- A faulty PCM/VCM.

DIAGNOSTIC STEPS:

FOUR WHEEL DRIVE LOW SWITCH; Mechanical Shift Transfer Case:

r - The Four Wheel Drive Low Switch islocated in the front transfer case housing next to the shift
linkage. Refer to Figure 63 when using these diagnostic steps.

- When the vehicleisin the 2WD or 4W HI ranges, Circuit 1493/1694 will have 12 volts.
Once the transfer case is shifted to the 4WD LO range, Circuit 1493/1694 will now be
grounded by the 4WD LOW Switch and the circuit will now have less than one volt. When the
TCM/PCM/VCM sees the circuit go low, it will now compensate for shift timing and
speedometer accuracy.
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FOUR WHEEL DRIVE LOW ELECTRICAL CIRCUIT FAULT

P1875/P2771...continued

DIAGNOSTIC STEPS continued:

w - Disconnect the 4WD LOW Switch and check the signal wire for approximately volts, if 12
volts are present, the TCM/PCM/VCM is sending the Voltage and the wire is good.

- Making certain that the transfer case is not in 4WD L O, reconnect the switch, if the volt meter
goes to less than avolt, the switch is faulty.

- If thereif 12 volts are not present on Circuit 1493/1694 when checked at the TCM/ PCM/
VCM, then the computer is faulty.

- If 12 volts are not present at the 4WD LOW switch end then the wire is open, (same
reading on your meter as when the meter leads are held apart).

- If the 4WD LOW Switch end of the wire has less than avolt on it, then the wire is grounded
somewhere in the harness.

- The ground signal can be reproduced by connecting ajumper lead to Circuit 1493/1694 at the
switch end and grounding it in order to seeif the TCM/PCM/V CM responds by correcting
shift timing. If it does the switch isfaulty. If it does not, the computer is faulty.

- Remember, it isthe TCM/PCM/VCM that sendsthe 12 volts down Circuit 1493/1694.

- Remember to also check you scan tool datalist for the 4AWD LO parameter to see if it changes
state, first on its own and again when you ground the circuit with the jumper lead.

TRANSFER CASE CONTROL MODULE; Electric Shift Transfer Case:

- The Transfer Case Control Module is located either under the center of the dash, or behind the
passenger side kick panel on some“T” trucks.

- The diagnostics for Circuit 1493/1694 are exactly the same as the Four Wheel Drive Low
Switch, with the following exceptions:

- When the 4WD L O range switch on the dash is pushed, it is the Transfer Case Control Module
that grounds Circuit 1493/1694. If battery volts are present and that parameter on the scan tool
datalist changes state, it isthe TCCM that isfaulty. Thisisacommon failure aswell as
corrosionon “T” trucks that have the TCCM located behind the passenger kick panel. It isthe
HVAC system that dumps condensate on the TCCM connectors, (Refer to Figure 64).

MECHANICAL SHIFT TRANSFER CASE ELECTRONIC SHIFT TRANSFER CASE
PCM PCM
12 VOLTS —Circuit 1493/1694 12 VOLTS —Circuit 1493/1694
4WD LOW& ]. 4WD LOW& l
SIGNAL SIGNAL

TRANSFER CASE

GROUND
SWITCH TRANSFER CASE

SIGNAL

} |
'\é 4WD LOW

CONTROL MODULE

Figure 63 Figure 64
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THROTTLE POSITION SENSOR

21/22/P0121/P0122/P0123/P1121/P1122

CODE FAULT MIL ON
21 Throttle Position Circuit Voltage High YES
22 Throttle Position Circuit Voltage Low YES

P0121 Throttle Position Sensor Circuit Performance YES
P0122 Throttle Position Circuit Voltage Low YES
P0123 Throttle Position Circuit Voltage High YES
P1121 Intermittent Throttle Position Circuit Voltage High YES
P1122 Intermittent Throttle Position Circuit VVoltage Low YES

CODE DEFINITIONS: Gasoline Vehicles and Dieseal Vehicles 1991-1993 M odels ONLY
(Does not include “ Drive By Wire” equipped vehicles):

G - Code 21: Throttle Position Sensor Signal High: TPSsignal voltage istoo high for the
percentage of throttle opening. Normal signal voltage @ idle is about 0.5 volts.
- Code 22 Throttle Position Sensor Signal Low: TPS signal voltage istoo low for the
percentage of throttle opening. Normal WOT voltage is about 4.5 volts.
- Code P0121: Throttle Position Sensor Performance Fault: The TPS signal does not respond
to mechanical throttle movement.
- Code P0122: Throttle Position Sensor Signal Low: TPS signal voltage istoo low for the
percentage of throttle opening. Normal WOT voltage is about 4.5 volts.
- Code P0123: Throttle Position Sensor Signal High: TPS signal voltage istoo high for the
percentage of throttle opening. Normal signal voltage @ idle is about 0.5 volts.
- Code P1121: Throttle Position Sensor Signal I ntermittent High Voltage: TPS signal is
intermittently high for the throttle percentage of opening at the time of the
malfunction.
- Code P1122: Throttle Position Sensor Signal I ntermittent Low Voltage: TPS signal is
intermittently low for the throttle percentage of opening at the time of the
malfunction.

IMPORTANT NOTE; Diesdl Applications ONLY:

35% when viewed on the scan tool data list. Thisequatesto about 1.76 volts when also
viewed on the data list. When checked with a volt meter the TPSwill range in voltage
depending on thetype of failurethat is present.

-When code 21 or 22 is stored, the TPS percentage of throttle opening will be frozen at

POSSIBLE CAUSES: Code 21, TPS Signal Voltage High:

- The TPS or connector is faulty.

ﬁ - The TPS ground circuit 452 is poor, (Refer to Figure 65).
- The TPS 5 volt supply circuit 416 is shorted to power, (Refer to Figure 65).
- The PCM is Faulty.
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THROTTLE POSITION SENSOR

21/22/P0121/P0122/P0123/P1121/P1122...continued

POSSIBLE CAUSES: Code 22, TPS Signal Voltage L ow:

- The TPS or connector is faulty.

E - The TPS 5 volt supply circuit 416 , has something less than 5 volts, (Refer to Figure 65).
- Throttle pedal movement is restricted.
- The PCM is Faulty.

IMPORTANT NOTE:
- When TPS signal voltage is erratic, check that the spark plug wires are not laying on top of the

TPS wires, this can cause inductive voltage from the spark plug wiresto interfere with the TPS
signal causing it to be erratic.

POSSIBLE CAUSES: Code P0121, TPS Signal Perfor mance Fault:

- The TPS is skewed by interference from induced voltage.
E - The TPS ground circuit 452 is poor, (Refer to Figure 65).
- The VCM is Faulty.

POSSIBLE CAUSES: Code P0122, TPS Signal Voltage L ow:

E The TPS or connector is faulty.
- The TPS 5 volt supply circuit 416 , has something less than 5 volts, (Refer to Figure 65).
- Throttle pedal movement is restricted.
- The VCM is Faulty.

POSSIBLE CAUSES: Code P0123, TPS Signal Voltage High:

- The TPS or connector is faulty.

E - The TPS ground circuit 452 is poor, (Refer to Figure 65).
- The TPS 5 signal wire, circuit 417, is shorted to power, (Refer to Figure 65).
- The VCM is Faulty.

POSSIBLE CAUSES: Code P01121, TPS Signal Voltage I nter mittently High:

E’ - The TPS or connector is faulty.
- The TPS ground circuit 452 is poor, (Refer to Figure 65).
-The TPSsigna wire, Circuit 417, is shorted to power, (Refer to Figure 65).
- The VCM is Faulty.

IMPORTANT NOTE:

(D‘ - There should never be voltage present on the TPS Signal wire when the TPS connector is
> unplugged from the TPS and theignition ison. If thereis, the TPS Signal wireis shorted
to a power source or the PCM isshorted internally.
- Thisisnot so for all makes, some vehicleswill normally have approximately 5 volts on
the signal wire when disconnected from the TPS. One example of this are vehicles made
by Nissan.
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THROTTLE POSITION SENSOR

21/22/P0121/P0122/P0123/P1121/P1122...continued

POSSIBLE CAUSES: Code P01122, TPS Signal Voltage I nter mittently L ow:

- The TPS or connector is faulty.

- The TPS signal circuit 417 has a poor connection, (Refer to Figure 65).

- TPS 5 volt reference circuit 416 has a poor connection, Refer to Figure 65).
- The VCM is Faulty.

DIAGNOSTIC STEPS:

- TheTPSgroundcircuitisaninternal computer ground. If that iswheretheground fault lies, cut
r that wireashort distancefrom the TPS connector and giveit agood ground point. Becareful
whereyou severethiswireasother sensorsmay besharingthesame ground.

- The TPS may bethe only sensor using the computer provided sensor ground point that isaffected
duetoaproblemonthe TPSsideof afactory splice. If thecomputer ground weretruly bad, all
sensorsusing it should bemalfunctioning.

-When TPSsignal voltageishigh, disconnect the TPSand check thesignal wirewiththeignition
“on”, Circuit 417, for voltage, it should have NONE. If it does, thewireisshorted to power either
inthewire harnessor insidethecompuiter.

-If TPSvoltageislow, check the5volt reference supply voltageon Circuit 416. If lessthan 5voltsis
present, it could bethe computer, but, it can al so be one of the other sensorsthat isalso usingthe5
volt referencefrom the computer that may beinternally shorted andispulling downthe5volt
sensor supply voltage.

Thiscanbeverified by disconnecting one sensor at atimethat isusingthe SAME 5 volt reference
voltage, until you seethe5voltsreturnto TPSCircuit 416.

-TPSsignal voltageistypically 0.5voltsatidle, and 4.5 voltsat wide openthrottle. The scan tool
will alsodisplay a“ Throttle Percentage of Opening” parameter whichisacomputer cal culated
value based on the comparison of signal return voltageto sensor voltage supply.

-Itisalwaysagood practiceto comparethesignal val uedisplayed onthescantool tothevalue
displayed onavolt meter especially if all thescantool displaysispercentage of throttle opening or
theTPSsignal isindefault, orisasubstituted or backup signal.

TCM/PCM/VCM
THROTTLE
POSITION 5VOLT
SENSOR REFERENCE
CIRCUIT 416
<@ CIRCUIT 417 TPSSIGNAL
CIRCUIT 452
| SENSOR
—— GROUND
Figure 65
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ACCELERATOR PEDAL POSITION SENSOR (DIESEL ONLY)
21/22/23/25/26/27/63/64/65/84/99/P0121/P0122/P0123/P0220

P0221/P0222/P0223/P0225/P0226/P0227/P0228/P1125

CODE FAULT STS ON*
21/P0123| Accelerator Pedal Position Sensor (APPS) 1 Circuit Voltage High NO
22/P0122| Accelerator Pedal Position Sensor (APPS) 1 Circuit Voltage Low NO
23/P0121| Accelerator Pedal Position Sensor (APPS) 1 Circuit Excessive Difference NO
25/P0223| Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage High NO
26/P0222| Accelerator Pedal Position Sensor (APPS) 2 Circuit Voltage Low NO
27/P0221| Accelerator Pedal Position Sensor (APPS) 2 Circuit Performance Out Of Range NO
63/P0228| Accelerator Pedal Position Sensor (APPS) 3 Circuit Voltage High NO
64/P0227| Accelerator Pedal Position Sensor (APPS) 3 Circuit Voltage Low NO
65/P0226| Accelerator Pedal Position Sensor (APPS) 3 Circuit Performance Out Of Range YES
84/P1125| Accelerator Pedal Position Sensor Intermittent Circuit Fault NO
99/P0220| Accelerator Pedal Position Sensor (APPS) 2 Five Volt Reference Circuit Fault YES
P0225 |Accelerator Pedal Position Sensor (APPS) 3 Five Volt Reference Circuit Fault YES
*The“SERVICE THROTTLE SOON” Lamp will not beilluminated when only one APP Sensor has
failed, a DTC will be stored, no other action will be taken, (Refer to Diagnostic Notes).

CODE DEFINITIONS: Diesel Vehicles Only; (" Drive by Wire™), With APP Sensor :

Eb - Code 21/P0123: The APPS #1 signal voltage remains greater than 4.75 volts for longer than

2 seconds.

- Code 22/P0122: The APPS #1 signal voltage remains lower than 0.25 volts for longer than 2
seconds.

- Code 23/P0121: The difference between APPS #1 and APPS #2 remains greater than 0.23
volts for longer than 2 seconds. The difference between APPS 1 and APPS
#3 remains greater than 0.50 volts for longer than 2 seconds. No range
faults exist with APPS #2 and #3.

- Code 25/P0223: The APPS #2 signal voltage remains greater than 4.8 voltsfor longer than 2
seconds. If APPS #2 signal circuit is open, code P1125 could be also stored.

- Code 26/P0222: The APPS #2 signal voltage remains lower than 0.25 volts for longer than 2
seconds.

- Code 27/P0221: The difference between APPS #2 and APPS #1 remains greater than 0.23
volts for longer than 2 seconds. The difference between APPS 2 and APPS
#3 remains greater than 0.50 volts for longer than 2 seconds. No range
faults exist with APPS #1 and #3.

- Code 63/P0228: The APPS #3 signal voltage remains greater than 4.75 volts for longer than
2 seconds.

- Code 64/P0227: The APPS #3 signal voltage remains lower than 0.25 volts for longer than 2
seconds.

- Code 65/P0226: The difference between APPS #3 and APPS #1 remains greater than 0.23
volts for longer than 2 seconds. The difference between APPS 3 and APPS
#2 remains greater than 0.50 volts for longer than 2 seconds. No range
faults exist with APPS #1 and #2.
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ACCELERATOR PEDAL POSITION SENSOR (DIESEL ONLY)
21/22/23/25/26/27/63/64/65/84/99/P0121/P0122/P0123/P0220

P0221/P0222/P0223/P0225/P0226/P0227/P0228/P1125...continued

CODE DEFINITIONS continued: Diesel Vehicles Only; (" Drive by Wire"), With APPS:

E - Code 84/P1125: This code will usually set when OTHER APPS codes are also stored. These
OTHER codes should be addressed first.
- Code 99/P0220: The 5 volt reference voltage on APPS #2 remains less than 4.8 volts for
longer than 2 seconds.
-Code P0225:  The 5 volt reference voltage on APPS #3 remains less than 4.8 volts for
longer than 2 seconds.

DIAGNOSTIC NOTES:

the APPS signal voltages which is averaged by the vehicle computer.
APPS #1 ranges from 0.74 volts @ idleto 3.7 volts @ WOT.
APPS #2 ranges from 4.5 volts @ idle to 1.5 volts @ WOT.

- APPS #3 ranges from 4.0 volts @ idle to 2.0 volts @ WOT.

- The APPS is mounted on the throttle pedal, therefore, when the APPS Module is replaced
from the dedler, it comes with the throttle pedal, (Refer to Figure 66).

- The APPS Module contains three individual TP sensors. Contained inside the module are
three 5 volt reference voltage circuits, three individual signal circuits and three individual
ground circuits, (Refer to Figure 67).

-When only one APPS is faulty, the only action taken is to store the appropriate code(s).

- When two APPS fail, the “ Service Throttle Soon” Lamp will illuminate, the engine will
operate at reduced power, and the appropriate codes will be stored.

-When all three APPS fail, the “ Service Throttle Soon” Lamp will illuminate, the engine will
be capable of idle rpm only, and the appropriate codes will be stored.

- The APPS module along with the VSS are the primary inputs to the computer for shift
scheduling, shift quality and TCC application.

@ /@ - The throttle percentage of opening parameter, when viewed on the scan tool, is based on all

ACCELERATOR —M
PEDAL
POSITION (APP)
MODULE
< THROTTLE
PEDAL
ASSEMBLY

Figure 66
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ACCELERATOR PEDAL POSITION SENSOR (DIESEL ONLY)
21/22/23/25/26/27/63/64/65/84/99/P0121/P0122/P0123/P0220

P0221/P0222/P0223/P0225/P0226/P0227/P0228/P1125...continued
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E CAUSES: Code 21/P0123; APP Sensor #1 Circuit Voltage High:

- The APP Sensor Module is faulty.
- The APP Sensor #1 Ground Circuit 998/1271 isfaulty, (Refer to Figure 67).

- The APP Sensor #1 Five Volt Reference Circuit 997/1164 is shorted to system voltage, (Refer

to Figure 67).
- The APP Sensor #1 Signal wire Circuit 992/1161 is shorted to power, (Refer to Figure 67).
- The PCM is Faulty.

E CAUSES: Code 22/P0122; APP Sensor #1 Circuit Voltage L ow:

- The APP Sensor Module is faulty.

- Throttle pedal movement is restricted.

- The APP Sensor #1 Signal wire Circuit 992/P01161 is open or shorted to ground,(Refer to
Figure 67).

- The APP Sensor #1 Five Volt Reference Circuit 997/1164 has less than 5 volts, (Refer to
Figure 67).

- The PCM is Faulty.

E CAUSES: Code 23/P0121; APP Sensor #1 Circuit Excessive Difference:

- The APP Sensor Module is faulty.

- The APP Sensor #1 Five Volt Circuit 997/1164 is open or shorted, (Refer to Figure 67).
- The APP Sensor #1 Ground Circuit 998/1271 is open, (Refer to Figure 67).

- The PCM isfaulty.

E CAUSES: Code 25/P0223; APP Sensor #2 Circuit Voltage High:

- The APP Sensor Module is faulty.
- The APP Sensor #2 Ground Circuit 999/1272 is faulty, (Refer to Figure 67).

- The APP Sensor #2 Five Volt Reference Circuit 996/1274 is shorted to system voltage, (Refer

to Figure 67).
- The APP Sensor #2 Signal wire Circuit 993/1162 is shorted to power, (Refer to Figure 67).
- The PCM is Faulty.

E CAUSES: Code 26/P0222; APP Sensor #2 Circuit Voltage L ow:

- The APP Sensor Module is faulty.

- Throttle pedal movement is restricted.

- The APP Sensor #2 Five Volt Reference Circuit 996/1274 has less than 5 volts, (Refer to
Figure 67).

- The APP Sensor signal Circuit 993/1162 is open or shorted to ground, (Refer to Figure 67)

- The PCM is Faulty.

POSSIBLE CAUSES: Code 27/P0221; APPS #2 Circuit Performance Out Of Range:

=y

- The APP Sensor Module is faulty.

- The APP Sensor #2 Five Volt Circuit 996/1224 is open or shorted, (Refer to Figure 67).
- The APP Sensor #2 Signal Circuit 993/1162 is faulty, (Refer to figure 67).

- The APP Sensor #2 Ground Circuit 999/1272 is open, (Refer to Figure 67).

- The PCM isfaulty.
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ACCELERATOR PEDAL POSITION SENSOR (DIESEL ONLY)
21/22/23/25/26/27/63/64/65/84/99/P0121/P0122/P0123/P0220

P0221/P0222/P0223/P0225/P0226/P0227/P0228/P1125...continued

POSSIBLE CAUSES: Code 63/P0228; APP Sensor #3 Circuit Voltage High:

- The APP Sensor Module is faulty.
E - The APP Sensor #3 Ground Circuit 961/1273 is faulty, (Refer to Figure 67).
- The APP Sensor #3 Signal wire Circuit 994/1163 is shorted to power, (Refer to Figure 67).
- The APP Sensor #3 Five Volt Reference Circuit 995/1275 is shorted to power, (Refer to
Figure 67).
- The PCM is Faulty.

POSSIBLE CAUSES: Code 64/P0227; APP Sensor #3 Circuit Voltage L ow:

- The APP Sensor Module is faulty.

- Throttle pedal movement is restricted.

- The APP Sensor #3 Five Volt Reference Circuit 995/1275 has less than 5 volts, (Refer to
Figure 67).

- The APP Sensor #3 Signal wire Circuit 994/1163 is open or shorted to ground, (Refer to Figure
67).

- The PCM is Faulty.

POSSIBLE CAUSES: Code 65/P0226; APPS #3 Circuit Performance Out Of Range:

The APP Sensor Module is faulty.
E - The APP Sensor #3 Five Volt Circuit 995/1275 is open or shorted, (Refer to Figure 67).
- The APP Sensor #3 Signal wire Circuit 994/1163 is faulty, (Refer to Figure 67).
- The APP Sensor #3 Ground Circuit 961/1273 is open, (Refer to Figure 67).
- The PCM isfaulty.

POSSIBLE CAUSES: Code 84/P1125; APP Sensor Inter mittent Circuit Fault :

- The APP Sensor Module is faulty.

E - The APP Sensor connector is not making good contact with the module.
- One or more of the APP Sensors 5 Volt Reference circuits may be faulty.
- One or more of the APP Sensors Ground Circuits may be Faulty.

- Other APP Sensor codes may be stored which generated P1125, if so, repair those first.
- The PCM isfaulty.

DIAGNOSTIC NOTES:

intermittent fault in one or more APP module circuits.
When other APP Sensor codes are stored along with P1125, the PCM has recognized a * hard”
fault. Repair these “other” codes first and P1125 will clear.

@ /@\ - When Code P1125 is stored without any other APP Sensor codes, the PCM has recognized an

POSSIBLE CAUSES: Code 99/P0220; APP Sensor #2 Five Volt Reference Circuit Fault:

- The APP Sensor #3 Five Volt Circuit 996/1274 is open or shorted, (Refer to Figure 67).
H - The PCM isfaulty.
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ACCELERATOR PEDAL POSITION SENSOR (DIESEL ONLY)
21/22/23/25/26/27/63/64/65/84/99/P0121/P0122/P0123/P0220

P0221/P0222/P0223/P0225/P0226/P0227/P0228/P1125...continued

POSSIBLE CAUSES: Code P0225; APP Sensor #3 Five Volt Reference Circuit Fault:

H - The APP Sensor #3 Five Volt Circuit 995/1275 is open or shorted, (Refer to Figure 67).
- The PCM isfaulty.

AlBIC]DIE
KJJIH|GIF
ACCELERATOR 10 PIN PCM
PEDAL POSITION INSTRUMENT PANEL
MODULE CONNECTOR
G A }—cCIrRcUIT 997/1164—]  HW—5VOLT REFERENCE
APPS #1 %(—’W\—? B F—CIRCUIT 992/1161 — SENSOR SIGNAL
Al D—CIRCUIT998/1271— I~ _& SENSOR GROUND
D E —CIRCUIT 996/1274 — _WE5 VOLT REFERENCE
APPS#2 %—/W\—E C |—CIRCUIT 993/1162 — SENSOR SIGNAL
B H |—CIRCUIT 9991272 ™ 1——  <-\SOR GROUND
E Fl—circuiTo9s/1275— L=
— 5VOLT REFERENCE
APPS #3 %—’W‘—ﬁ G |—CIRCUIT 994/1163 — SENSOR SIGNAL
J J |—CIRCUIT 961/1273 —
. SENSOR GROUND
Figure 67

DIAGNOSTIC STEPS:

- Use the scan tool datalist to view the voltage range of APP #1, #2 and #3,(Refer to Figure 68).
r - Since the APP Module is hard wired to the PCM, checking the APP Module circuits with a volt

meter should confirm what you see on the scan tool. It is the same as checking a conventional
TPS except it has to be done three times.

- If the 5 volt reference voltage or grounds are affected it is either wires or the PCM that are
faulty.

- If the signal isthe problem, it is usually the APP Module or athrottle pedal restriction.

- Intermittent codes are usually caused by poor connections.

APP @IDLE APP @WOT
1995 GMC INCOMPLETE 1995 GMOC INCOMPLETE
6.5L v8-T CHEV DIESEL 6.5L v8-T CHEV DIESEL
-58 CODES & DATA =34 CODES & DATA
NO CODES PRESENT NO CODES PRESENT
PEDAL POS 1(V) _I:I.'74 PEDAL POS 1((V) _3.'72
PEDAL POS 3(V) _4.5C| PEDAL POS 3(V) _2.I:I4
PEDAL POS 2(V) 4.00 PEDAL POS 2(V) 1.50

Figure 68
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“ SERVICE THROTTLE SOON” LAMP (STSL) CIRCUIT FAULT
49/P1654

“MALFUNCTION INDICATOR LAMP” (MIL) CIRCUIT FAULT
46/P0650/P1641/P1661/P1671

CODE FAULT MIL ON

49/P1654 |“Service Throttle Soon” Lamp Circuit Fault (Diesel Only) * %

46/P0650 |“Malfunction Indicator Lamp” Control Circuit Fault ( Gas Only) *%
P1641 [“Malfunction Indicator Lamp” Control Circuit Fault ( Diesel Only) *%
P1661 |“Malfunction Indicator Lamp” Control Circuit Fault (“F” Carswith 5.7L Only*) *%
P1671 |“Mafunction Indicator Lamp” Control Circuit Fault (“F’ Carswith 3.8L Only) *%

**The“STSL” or the“MIL” will illuminate as long as the malfunction does not prevent it from doing so.
*This code may be stored in other model year vehicles but may not be a fault with the“MIL” circuit.
Thisis dueto the failure of the “Quad Driver” that operates components other than the “MIL” circuit.

CODE DEFINITIONS: STSL/MIL Circuit Fault

- Code 49/P1654 (Diesel Only):
E The voltage on Circuit 176 istoo high when the PCM commands the “ Service

Throttle Soon” Lamp “ON”, or, the voltage on Circuit 176 istoo low when the
PCM commands the “ Service Throttle Soon” Lamp “OFF”.

- Code 46/P0650 (Gas Only):
The voltage on Circuit 419 is too high when the PCM commands the
“Malfunction Indicator Lamp” “ON”, or, the voltage on Circuit 419 istoo low
when the PCM commands the “ Malfunction Indicator Lamp” “ OFF”.

- Code P1641 (Diesel Only):
The voltage on Circuit 419 istoo high when the PCM commands the
“Malfunction Indicator Lamp” “ON”, or, the voltage on Circuit 419 istoo low
when the PCM commands the “ Malfunction Indicator Lamp” “ OFF”.

-CodeP1661 (" F” CarsWith 5.7L EngineOnly):
Thevoltageon Circuit419istoo high when thePCM commandsthe
“Malfunction
Indicator Lamp” “ON”, or, thevoltageon Circuit 419istoolowwhen the PCM
commandsthe® Malfunction I ndicator Lamp” “ OFF” .

- Code P1671 (" F” CarsWith 3.8L Engine Only):
The voltage on Circuit 419 is too high when the PCM commands the
“Malfunction Indicator Lamp” “ON”, or, the voltage on Circuit 419 istoo low
when the PCM commands the “Malfunction Indicator Lamp” “OFF”.

DIAGNOSTIC NOTES:

X A - Check the scan tool datalist for the*STSL” or “MIL” ON/OFF status.
O O - Check Circuits 176 or 419 to see if the circuit is grounded, (less than avolt) or has battery
voltage on it, and compare that to the lamp status parameter on the scan tool.
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“SERVICE THROTTLE SOON” LAMP (STSL) CIRCUIT FAULT
49/P1654

“MALFUNCTION INDICATOR LAMP” (MIL) CIRCUIT FAULT
46/P0650/P1641/P1661/P1671...continued

POSSIBLE CAUSES: Code 49/P1654; “ Service Throttle Soon” Lamp Circuit Fault:

- The 10 Amp Gauge fuse is blown, (Refer to Figure 69).
E - Circuit 39 is open or shorted, (Refer to Figure 69).
- The “Service Throttle Soon” bulb is burned out.
- Circuit 176 is open or shorted, (Refer to Figure 69).
- The PCM lamp driver is not pulling the circuit to ground, and is faulty, (Refer to Figure 69).

POSSIBLE CAUSES: Code 46/P0650/P1641/P1661/P1671; “MIL” Circuit Fault:

- The 10 Amp Gauge fuse is blown, (Refer to Figure 69).
E - Circuit 39 is open or shorted, (Refer to Figure 69).
- The*Malfunction Indicator” bulb is burned out.
- Circuit 419 is open or shorted, (Refer to Figure 69).
- The PCM lamp driver is not pulling the circuit to ground, and is faulty, (Refer to Figure 69).

DIAGNOSTIC STEPS:

r -The10Amp*“ Gauge” fusesuppliessystem voltageto Circuits 176 and 419, (Refer to Figure 69).
- The PCM pullsthisvoltagetoground on Circuits176 and 419, (Refer to Figure 69).
- Check Circuits 176 or 419 for the presenceof ground or voltage, (Refer to Figure 69).
- Comparethevoltagereadingswiththe" STS/MIL” ON/OFF stateon the scantool datalist.
- Scan tool swith bi-directional capability can beused to command thelamp circuitson.

[HOT IN RUN & START|
INSTRUMENT CLUSTER J.
GAUGES PomTmTmsTosssseee--o--o-o--o--o--n T
10Amp I R Ce ok MALFUNCTION 1
I SOON INDICATOR |
UNDER : LAMP LAMP |
DASH e 2 it '
FUSE BOX I I
CIRCUIT 176 CIRCUIT 419[
SERVICE } MALFUNCTION}
THROTTLE INDICATOR
PCM [sOON LAMP LAMP .‘1
CIRCUIT 39 CONTROL — CONTROL —
Figure 69
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THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135

CODE FAULT MIL ON
P0220/P1220| Throttle Position Sensor (TP) 2 Circuit Fault YES
P1120 Throttle Position Sensor (TP) 1 Circuit Fault YES
P1125 Accelerator Pedal Position Sensor (APPS) Circuits Excessive Difference YES
P1221/P2135| Throttle Position Sensors (TP) 1 & 2 Excessive Difference YES
P1275/P2120| Accelerator Pedal Position Sensor (APPS) 1 Circuit Fault NO
P1276 Accelerator Pedal Position Sensors (APPS) Excessive Difference NO
P1280/P2125| Accelerator Pedal Position Sensor (APPS) 2 Circuit Fault NO
P1281 |Accelerator Pedal Position Sensor (APPS) 2 Out Of Range NO
P1285 Accelerator Pedal Position Sensor (APPS) 3 Circuit Fault NO
P1286 Accelerator Pedal Position Sensor (APPS) 3 Out Of Range NO
P1515/P1516| Desired & Actua Throttle Position (TP) Sensor Correlation Error YES
P1517/P2108| Throttle Actuator Control (TAC) Module Interna Fault YES
P1518/U0107| Throttle Actuator Control (TAC) Module/PCM Serial Data Fault YES
P2121 Accelerator Pedal Position Sensor (APPS) 1 Out Of Range NO

CODE DEFINITIONS: GasVehiclesONLY (Drive By Wire) With TAC System:

- Code P0220/P1220:

@ Throttle Position (TP) Sensor 2 signal voltageislessthan 0.28 volts or greater
than 4.60 volts or the 5 volt reference voltage isincorrect for more than one
second.

- Code P1120: Throttle Position (TP) Sensor 1 signal voltage islessthan 0.13 volts or greater
than 4.87 volts for more than one second.

- Code P1125: One or more of the Accelerator Pedal Position Sensors are out of range
causing too much of a voltage difference between APP Sensors 1, 2 and 3.

- Code P1221/P2135:

Throttle Position (TP) Sensor 2 disagrees with Throttle Position Sensor 1 by
more than 7.5% for more than one second.

- Code P1275/P2120:

The Accelerator Pedal Position Sensor (APPS) 1 signal voltage islessthan
0.24 volts or more than 4.49 volts for more than one second, or, the five volt
reference voltage supply isless than 4.54 volts or more than 5.21 volts.

- Code P1276: Accelerator Pedal Position Sensor (APPS) 1 disagrees with APP Sensor 2 by
more than 10.5%, and, APP Sensor 1 disagrees with APP Sensor 3 by more
than 13% for more than one second.

- Code P1280/P2125:

The Accelerator Pedal Position Sensor (APPS) 2 signal voltage islessthan
0.83 volts or more than 4.81 volts for more than 1 second.

- Code P1281: The Accelerator Pedal Position Sensor (APPS) 2 disagrees with APP Sensor 1
by more than 10.5% and APP Sensor 2 disagrees with APP Sensor 3 by more
than 13% for more than one second.

- Code P1285: The Accelerator Pedal Position Sensor (APPS) 3 Signal voltage is less than
1.63 volts or more than 4.28 volts for more than one second.
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THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P213

CODE DEFINITIONS: GasVehiclesONLY (Drive By Wire) With TAC System:

H - Code P1286: Accelerator Pedal Position Sensor (APPS) 3 disagrees with APP Sensor 1 by
more than 13%, and, APP Sensor 3 disagrees with APP Sensor 2 by more than
13% for more than one second.
- Code P1515/P1516:

The Throttle Actuator Control (TAC) Module has determined that the desired
and actual throttle positions are not within a calibrated range of each other for
more than one second.

- Code P1517/P2108:

The TAC Module has determined that an internal data test did not pass for more

than one second.

- Code P1518/U0107:
Invalid or missing serial data between the TAC Module and the PCM for more
than one second, (P1518 was changed to U0107 in 2004).

- Code P2121: Accelerator Pedal Position Sensor (APPS) 1 disagrees with APP Sensor 2 by
more than 10.5% for more than one second.

DIAGNOSTIC NOTES:

A - TheThrottleActuator Control (TAC) Systemisa“driveby wire” systemthat controlsthrottle
O O position without amechanical cable connected betweenthethrottle pedal and thethrottlebody.

ThePowertrain Control Module(PCM) recognizesthedriversthrottlerequest and then
calculatesthe appropriatethrottleresponse, at whichtimethisinformationissenttothe TAC
Module.

- The TAC Moduleisresponsiblefor controlling throttle positioning, based on input from various
sensorsaswell asdatafromthe PCM over adedicated serial data line. TheTAC and the PCM
monitor thecommanded (desired) throttle position and compareit totheactual throttle position.
Thisisaccomplished by monitoring theAPP Sensorsand the TP Sensors.

Thesetwo valuesmust bewithinatarget value of each other, if they arenot, the appropriatefault
codeswill bestored. The TAC Moduleisusually located inthedriver side, rear, of theenginebay,
as showninFigure70.

UNDERHOOD
Pl / FUSE BOX

Typical location of the
TAC Module...Driver
side, rear corner of
engine bay.

Figure 70
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THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P213

DIAGNOSTIC NOTES continued:

throttle position sensorsupto and including the2002 model year. 2003 and later modelshavean
APP Sensor with one sensor disabled and two functional, thissensor determines pedal angleand
sendsitssignalstotheTAC Moduleandisanintegral part of thethrottlepedal.

’O\ /O\ - The Accelerator Pedal Position Sensor (APPS) (Refer to Figure 71) contains 3individual

ACCELERATOR
PEDAL POSITION
SENSOR

THROTTLE PEDAL
ASSEMBLY

Figure 71

-TheThrottle Body containsthe Throttle Position Sensor Assembly (SeeFigure 72) which
containstwothrottle position sensorsand areused to determinethrottleplateangle. Thethrottle
body also containsthe ThrottleActuator Motor (SeeFigure72). Thiselectric motor opensand
closesthethrottleplate. Thethrottleplateisspring loaded in both directionswith thedefault
position being slightly open.

@)
@)

THROTTLE THROTTLE
POSITION — ACTUATOR
SENSOR MOTOR
ASSEMBLY

THROTTLE
BODY

Figure 72

-TheTAC Modulehasa*” Battery Saver Mode” which after apredetermined timewithout seeing
any enginerpm, will removethevoltagefromthethrottlecontrol motor circuitsand allowsthe
throttleplateto returnto the spring loaded default position, (slightly open).

-Whenthe PCM detectsafault withthe TAC systemthe PCM will initiatea” Reduced Engine
Power Mode” . Thiscanresultinreduced engine power, anidleonly condition or the PCM could
command theengineto SHUTDOWN mode.

@)
@)
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THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P213

POSSIBLE CAUSES: Code P0220/P1220; Throttle Position Sensor 2 Circuit Fault:

G - Throttle Position Sensor 2 ground circuit is open or poorly grounded, (Refer to Figure 74).
- Throttle Position Sensor 2 signal circuit is open or shorted, (Refer to Figure 74).

- Throttle Position Sensor 2 does not have a correct 5 volt reference voltage supply, (Figure 74).
- The Throttle Position Sensor assembly is faulty, (Refer to Figure 72).
- The throttle plate actuator motor is faulty, (Refer to Figure 72).
- The throttle plate is binding.
- The TAC Moduleisfaulty, (Refer to Figure 70).
- The PCM isfaulty.

POSSIBLE CAUSES: Code P1120; Throttle Position Sensor 1 Circuit Fault:

- Throttle Position Sensor 1 ground circuit is open or not properly grounded, (See Figure 74).
G - Throttle Position Sensor 1 signal circuit is open or shorted, (Refer to Figure 74).

- Throttle Position Sensor 1 does not have a correct 5 volt reference voltage supply, (Figure 74).

- The Throttle Position Sensor assembly is faulty, (Refer to Figure 72).

- The throttle plate actuator motor isfaulty, (Refer to Figure 72).

- The throttle plate is binding.

- The TAC Module isfaulty, (Refer to Figure 70).

- The PCM isfaulty.

POSSIBLE CAUSES: Code P1125; Accelerator Pedal Position Sensor Circuits Disagree:

Eﬂ - The Accelerator Pedal Position Sensor 1, 2 or 3 ground, signal or 5 volt reference circuits are
damaged, (Refer to Figure 76).
- The Accelerator Pedal Position Sensor is faulty, (Refer to Figure 71).
- The TAC Module isfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1221/P2135; Throttle Position Sensors1 & 2 Disagree:

Eﬂ - Throttle Position Sensor 1 or 2 ground, signal or 5 volt reference circuits are damaged, Fig. 74.
- The Throttle Position Sensor assembly is faulty, (Refer to Figure 72).
- The TAC Moduleisfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1275/P2120; APP Sensor 1 Circuit Fault:

- The APPS 1 ground circuit is faulty, (Refer to Figure 76).
G - The APPS 1 five volt reference voltage circuit has too little voltage, (Refer to Figure 76).
- The APPS 1 signal circuit is faulty, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Module isfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1276; Accelerator Pedal Position Sensors Disagree:

G - The Accelerator Pedal Position Sensor 1, 2 or 3 ground, signal or 5 volt reference circuits are
damaged, (Refer to Figure 76).
- The Accelerator Pedal Position Sensor is faulty, (Refer to Figure 71).
- The TAC Moduleisfaulty, (Refer to Figure 70).
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THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135

POSSIBLE CAUSES: Code P1280/P2125; APP Sensor 2 Circuit Fault:

- The APPS 2 ground circuit is faulty, (Refer to Figure 76).
G - The APPS 2 five volt reference voltage circuit has too little voltage, (Refer to Figure 76).
- The APPS 2 signal circuit isfaulty, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Moduleisfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1281; APP Sensor 2 Out of Range:

- The APPS 2 ground circuit is faulty, (Refer to Figure 76).
@ - The APPS 2 five volt reference voltage circuit hastoo little voltage, (Refer to Figure 76).
- The APPS 2 signal circuit is faulty, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Module isfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1285; APP Sensor 3 Circuit Fault:

Q - The APPS 3 ground circuit is faulty, (Refer to Figure 76).
- The APPS 3 five volt reference voltage circuit hastoo little voltage, (Refer to Figure 76).

- The APPS 3 signal circuit is faulty, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Module isfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1286; APP Sensor 3 Out of Range:

- The APPS 3 ground circuit is faulty, (Refer to Figure 76).
G - The APPS 3 five volt reference voltage circuit has too little voltage, (Refer to Figure 76).
- The APPS 3 signal circuit isfault, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Moduleisfaulty, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1515/P1516; Desired & Actual TPS Correlation Error:

G - Binding of the throttle plate in the throttle body, (Refer to Figure 72).
- The Throttle Position Sensor assembly has a mechanical problem, (Refer to Figure 72).
- The Throttle Plate Actuator Motor is mechanically faulty, (Refer to Figure 72).

POSSIBLE CAUSES: Code P1517/P2108; TAC Module I nternal Fault:

G - Loss of power or ground to the TAC Module, (Refer to Figure 76).
- A faulty TAC Module, (Refer to Figure 70).

POSSIBLE CAUSES: Code P1518/U0107; TAC Module/PCM Serial Data Fault:

E - Low system voltage.
- Loss of power or ground to the TAC Module, (Refer to Figure 74).
- Poor connection at the TAC Module.
- The serial data circuits between the TAC Module and the PCM are damaged, (See Figure 76).
- A faulty TAC Module, (Refer to Figure 70).

70 - A faulty PCM.
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THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135

POSSIBLE CAUSES: Code P2121; APP Sensor 1 Out of Range:

- The APPS 1 ground circuit is faulty, (Refer to Figure 76).
G - The APPS 1 five volt reference voltage circuit hastoo little voltage, (Refer to Figure 76).
- The APPS 1 signal circuit isfaulty, (Refer to Figure 76).
- The APPS isfaulty, (Refer to Figure 71).
- The TAC Module isfaulty, (Refer to Figure 70).

DIAGNOSTIC STEPS:

Code P0220/P1220:
_ - Because the TAC Module is located under the hood, it is agood ideato check the TAC Module

connectors for water intrusion, (Refer to Figure 70).

- Disconnect the throttle actuator motor! Operate the throttle plate while observing the voltage
reading with aDVOM on TP Sensor 2 signal circuit (Refer to Figure 74) and compare thisto
the corresponding parameter on the scan tool using the chart in Figure 73.

- Verify the integrity of the 5 volt reference voltage and ground circuits for TP Sensor 2, Refer
to Figure 74). It isthe TAC Module that provides the 5 volt reference voltage and ground.

Code P1120:
_ - Because the TAC Module islocated under the hood, it is agood ideato check the TAC Module

connectors for water intrusion.

- Disconnect the throttle actuator motor! Operate the throttle plate while observing the voltage
reading with aDVOM on TP Sensor 1 signal circuit (Refer to Figure 74) and compare this to
the corresponding parameter on the scan tool using the chart in Figure 73.

- Verify theintegrity of the 5 volt reference voltage and ground circuit for TP Sensor 1, Refer to
Figure 74). The TAC Module provides the 5 volt reference voltage and ground.

THROTTLE POSITION (TP) SENSOR SPEC CHART

TPS |Actual Throttle Plate Position|Percentage of Throttle Opening Voltage
1 Closed 0 0.13- 0.67 Volts
1 Open 100 4.09 - 4.87 Volts
2 Closed 0 4.3 - 4.8 \Volts
2 Open 100 0.13- 1.0 Volt
Figure 73

Code P1125:

w - Since this code is set by multiple problems with the Accelerator Pedal Position Sensor, verify
that the TAC Module and APPS connectors do not have corrosion problems. At this point, the
diagnostics will continue with the other APPS codes that are stored.

- Use the APPS value chart in Figure 75 and compare it to the scan tool display for the APPS
sensor signal circuits.
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Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135
DIAGNOSTIC STEPS continued:

|Hot in RUN and START|
PCM/VCM
15AMP UNDERHOOD
TAC TAC FUSE FUSE BOX
SERIAL SERIAL
DATA DATA
I I THROTTLE ACTUATOR|CONTROL MODULE
IGNITION
VOLTAGE
TP SENSOR 2
TP SENSOR 1 SIGNAL
TAC TAC
MOTOR  MOTOR SIGNAL
CONTROL CONTROL 5VOLT 5VOLT
GROUND 1 2 REFERENCE @ |, GROUND REFERENCE GROUND
¥y w w w W w w
” -~ ~ ~ ”~ ~
[ [ N N N N
[ ] )
THROTTLE "‘ "'.' '.‘ z.‘
ACTUATOR TP TP
.g. MOTOR SENSOR 1 SENSOR 2

THROTTLE BODY

TAC MODULE CONNECTOR C1 TP SENSOR CONNECTOR

1. TP Sensor 1 Signal
2. TP Sensor 1 Five Volt

9. TP Sensor 2 Five Volt

Reference A.TAC Motor Control 1

Reference 10. TP Sensor 2 Ground B. TPSensor 2 Ground
3. TPSensor 1 Ground  11. TP Sensor 2 Signal C.TACMotor Control 2
4. Cruise Signal 12. Seria Data D. TPSensor 1 Ground
5. Cruise Signal 13. Seria Data E. TPSensor 2 FiveVolt Reference

6. Cruise Voltage Supply
7. Ignition Voltage
8. TAC Motor Control 2

14. Cruise Switch ON/OFF
15. TAC Module Ground
16. TAC Motor Control 1

F. TPSensor 2 Signal
G. Sensor 1 Signal
H.TPSensor 1 FiveVolt Reference

72

Figure 74
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P4nATSG Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135

DIAGNOSTIC STEPS continued:

Code P1221/P2135:
r - Disconnect the throttle actuator motor! Operate the throttle plate while observing the voltage
reading with aDVOM on TP Sensor 1 and 2 signal circuits (Refer to Figure 74) and compare
thisto the corresponding parameter on the scan tool using the chart in Figure 73.
- Verify the integrity of the 5 volt reference voltage and ground circuits for TP Sensor 1 and 2,
(Refer to Figure 74). 1t isthe TAC Module that providesthe 5 volt reference and ground.

Code P1275/P2120:
r - Check the Accelerator Pedal Position Sensor 1 Signal voltage (Refer to Figure 76) with a
DVOM and compare it to the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.
- If the signal voltage isincorrect, check the APP Sensor 1 five volt reference and ground
circuits. Itisthe TAC Module that provides the 5 volt reference voltage and ground.

r Code P1276:

- Use the scan tool to check the percentage of throttle opening, at idle it should read zero and at
WOT it should read 100%. Since the TAC Module isreading all the APP Sensor signal
voltages and averaging them out to a percent, if one sensor is out of range the percentage will
not be at zero or 100%.

- Use the scan tool datalist to seeif APP Sensor 1 is not ranging correctly using the chart in
Figure 75 asaguide.

- If APP Sensor 1 is not ranging correctly, check the sensor 5 volt reference voltage and ground
circuits, (Refer to Figure 76), if these check good replace the APP Sensor.

r Code P1280/P2125:
- Check the Accelerator Pedal Position Sensor 2 Signal voltage (Refer to Figure 76) with a
DVOM and compare it to the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.
- If the signal voltage isincorrect, check the APP Sensor 2 five volt reference and ground
circuits. It isthe TAC Module that provides the 5 volt reference voltage and ground.

r Code P1281:
- Check the Accelerator Pedal Position Sensor 2 Signal voltage (Refer to Figure 76) with a
DVOM and compare it to the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.
- If the signal voltage isincorrect, check the APP Sensor 2 five volt reference and ground
circuits.
- It isthe TAC Module that provides the 5 volt reference voltage and ground, (See Figure 76).

AUTOMATIC TRANSMISSION SERVICE GROUP /3




P4nATSG Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135
DIAGNOSTIC STEPS continued:

ACCELERATOR PEDAL POSITION 3 SENSOR (APPS) SPEC CHART
APPS Actual Pedal Position | Percentage of Pedal M ovement Voltage
1 Pedal at Rest 0 0.25- 2.24 Volts
1 Pedal at WOT 100 2.24 - 4.23 Volts
2 Pedal at Rest 0 3.90 - 4.81 Volts
2 Pedal at WOT 100 0.83 - 2.9 Volts
3 Pedal at Rest 0 3.29 - 4.28 Volts
3 Pedal at WOT 100 1.63- 3.1 Volts
ACCELERATOR PEDAL POSITION 2 SENSOR (APPS) SPEC CHART
APPS Actual Pedal Position | Percentage of Pedal M ovement Voltage
1 Pedal at Rest 0 0.25- 0.61 Volts
1 Pedal at WOT 100 2.24 - 2.65 Volts
2 Pedal at Rest 0 0.25- 0.61 Volts
2 Peda at WOT 100 2.18 - 2.59 Volts
Figure 75

IMPORTANT NOTE:

D - The 3 sensor APPmodul eand the 2 sensor APPM odul eare not interchangeabl e. ThevehicleAPP
" Sensor connectorswill plug into either module, but the TAC systemwill not operate properly and
multipleDTCswill bestored.

Code P1285:
r - Check the Accelerator Pedal Position Sensor 3 Signal voltage (Refer to Figure 76) with a
DVOM and compare it to the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.
- If signal voltage isincorrect, check the APP Sensor 3 five volt reference and ground circuits.
- It isthe TAC Module that provides the 5 volt reference and ground, (Refer to Figure 76).

Code P1286:

r - Check the Accelerator Pedal Position Sensor 3 Signal voltage (Refer to Figure 76) with a
DVOM and compare it to the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.

- If the signal voltage isincorrect, check the APP Sensor 3 five volt reference and ground
circuits, (Refer to Figure 76).

- It isthe TAC Module that provides the 5 volt reference voltage and ground.
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P4nATSG Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P213

DIAGNOSTIC STEPS continued:

Code P1515/P1516:

r - Turn the ignition “ON”, within 15 seconds, seeif the scan tool data indicates that the throttle
angle follows throttle plate movement.

- If throttle plate movement does not match throttle angle, look for amechanical problem with
the throttle body or the throttle position sensor assembly.

- Check for a problem with the Throttle Actuator Motor by connecting a test lamp across the
motor wires and observe the test lamp, it should come on briefly when the ignition is turned
on.

- If the lamp illuminates, the throttle motor wires or the motor itself is faulty, if the light does
not illuminate check power and ground to the TAC Module, (Refer to Figure 74). If good,
replace TAC Module.

Code P1517/P2108:
r - Verify the condition of the starting and charging system, low system voltage can cause these
codes to be stored.
- Check power and ground circuits at the TAC Module, (Refer to Figure 74).
- Check the TAC Module connector for water intrusion.
- Replace the TAC Module.

r Code P1518/U0107:
- Check vehicle system voltage, low voltage can cause this code to be stored.
- Check TAC Module power and ground circuits, (Refer to Figure 74).
- Check the serial data circuits between the TAC Module and the PCM.
- Approximately 4.5 volts should be present on the serial data circuits, (Refer to Figure 74).
- It isthe TAC Module that supplies the serial dataline voltage
- Check the TAC Module connector for signs of water intrusion, replace the TAC Module.

Code P2121.
r - Check the Accelerator Pedal Position Sensor 1 Signal voltage, Refer to Figure 76, with a
DVOM and compare it with the corresponding parameter on the scan tool. Refer to the chart in
Figure 75 for the correct value.

- If the signal voltage isincorrect, check the APP Sensor 1 five volt reference and ground
circuits, (Refer to Figure 76).

- If the 5 volt reference voltage and ground are good, replace the APP Sensor.
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Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GAS ONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P2135

DIAGNOSTIC STEPS continued:

[Hot in RUN and START]|

POWERTRAIN
CIZ\/IOCI)\gSEé_ 10AMP UNDERHOOD
FUSE
pow)  ER mw FUSE BOX
ITH ROTTL EIACTUATOR CONTROL (TAC)IM ODULE
IGNITION
APP VOLTAGE  APP
APP SENSOR 2 SENSOR 3
SENSOR 1 SIGNAL SIGNAL
SIGNAL
5VOLT % 5VOLT | % 5VOLT | %
REFERENCE 2 ¥ GROUND  REFERENCE GROUND  REFERENCE GROUND
= = = = = E— E— E— E—

T 1t 1 & ]

APP APP

~ ~ ~ ~ ~ ~ ~
‘ SENSOR 1 SENSOR 2 SENSOR 3

TAC MODULE
CONNECTOR C2

ACCELERATOR PEDAL SENSOR

On 2003 & Later Truck Applications, APPS 3 ISNOT USED

A.APPSensor 3 Ground ACCELERATOR
B.APPSensor 2 Ground PEDAL POSITION
C.APPSensor 2Signal SENSOR CONNECTOR

D.APPSensor 2 FiveVolt Reference
E.APPSensor 3FiveVolt Reference
F.APPSensor 1 Signal
G.APPSensor 1 FiveVolt Reference
H. Not Used

J. APPSensor 1 Ground

K. APPSensor 3 Signal
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Figure 76
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P4nATSG Technical Service Information

THROTTLE ACTUATOR CONTROL (TAC) (GASONLY)
P0220/P1120/P1125/P1220/P1221/P1275/P1276/P1280/P1281/P1285

P1286/P1515/P1516/P1517/P1518/P2108/P2120/P2121/P2125/P213

DIAGNOSTIC NOTES:

clear. Remember thisto avoid trying to diagnose afault that has actually been corrected.
Repairing one problem in the TAC system could correct more than one DTC. Because of
redundancy in the TAC system, when afault is detected, multiple codes will be stored.

- When diagnosing a problem with the throttle actuator motor, raise engine rpm to 3000. This
will allow the motor control transistors to change polarity from high to low or low to high.
Thiswill prevent a mis-diagnosis should a transistor be shorted to power or ground which
indicates that the transistor did not change state when it should have.

- During “Reduced Engine Power Mode”, which is activated when afault in the TAC system is
detected, can result in one of the following actions:

- Maximum acceleration will be significantly reduced.

- Maximum throttle plate angle will be significantly reduced.

-Low idle or astall condition

- The TAC motor will be disabled, aswell as all fuel injectors and ignition coils... In other
words, the Engine is Commanded OFF!

’O\ @ - It may be necessary to erase TAC codes twice with the scan tool before these codes will actually

IMPORTANT WARNING:

-When working on a vehicle with an electric motor operated throttle plate, be sureto
DISCONNECT the Throttle Actuator Motor. There will be timeswhen thethrottle plate
must be operated by hand for diagnostic purposes. If the module controlling the throttle
plate motor decidesto close the throttle plate when theignition isturned on, which it
doeson every ignition cycle, and your fingersare in theway, you may be severely
injured.
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TRANSMISSION FLUID PRESSURE (TFP) SWITCH FAULT
28/P1810/P1815/P1816/P1818

CODE FAULT MIL ON
28 | Transmission Fluid Pressure Switch Malfunction NO
P1810 [Transmission Fluid Pressure Switch Malfunction YES*
P1815 |Transmission Fluid Pressure Switch Start In Wrong Range YES
P1816 |Transmission Fluid Pressure Switch Indicates P/N With Drive Ratio YES
P1818 |Transmission Fluid Pressure Switch Indicates Drive Without Drive Ratio YES

*California Emissions Only

CODE DEFINITIONS: Transmission Fluid Pressure Switch Malfunction:

- Code 28: TFP Switch, Range“A” and “C” are both zero volts for longer than 2 seconds,

OR, Range“A”,“B” and“C” areat zero volts.

- Code P1810: Condition 1: The PCM has detected an illegal switch position for longer than
one minute.

Condition 2: The PCM detects the gear range D2, D4 or Reverse before and
after startup for longer than 7 seconds.

Condition 3: The TFP Switch indicates P/N when the transmission gear ratio
indicates that the transmission isin 3rd or 4th gear for longer
than 15 seconds, OR, Reverse when the transmission gear ratio
indicates that the transmission isin D4, D3, D2 or D1 for longer
than 15 seconds, OR, D4, D3, D2 or D1 when the transmission
gear ratio indicates that the transmission isin Reverse for longer
than 7 seconds.

- Code P1815: The PCM detected D2 only after engine startup for longer than 7 seconds.
- Code P1816: The PCM detects one of the following conditions for longer than 13 seconds:

Condition 1: P/N indicated with a 1st gear ratio.

Condition 2: P/N indicated with a 2nd gear ratio.

Condition 3: P/N indicated with a 3rd gear ratio.

Condition 4: P/N indicated with a 4th gear ratio.

- Code P1818: The PCM detects a P/N or forward range with a reverse gear ratio for longer
than 13 seconds.

DIAGNOSTIC NOTES:

A~ The TFP Switch assembly in a 4L60E transmission (See Figure 77) ranges differently than
@ the TFP Switch assembly in a 4L 80E, (Refer to Figure 78). The 4L80E TFP Switch
assembly contains 5 normally open pressure switches. The 4L60E TFP Switch assembly
contains 3 normally open and 2 normally closed pressure switches and also contains the
Transmission Fluid Temperature Sensor.
- The TFP Switch values for a4L60E are, “ON”= 0 volts, “OFF" = 12 Volts. When in a 4L 80E,
“ON” = 12 Volts, “OFF” = 0 volts, Refer to the chartsin Figure 82 for correct TFPS range
values.
- Shift solenoid firing order is confused when the TFP Switch does not range correctly. An
erratic shift pattern would be the result.
- An TFP Switch malfunction may not necessarily store a code 28 or P1810 unless an illegal
combination is present, but can cause a symptom.
-When avehicle actslike it has arestricted fuel filter in al gear shift positions EXCEPT
manual low, the TFPSA can be the cause.

’8 AUTOMATIC TRANSMISSION SERVICE GROUP




P4nATSG Technical Service Information

TRANSMISSION FLUID PRESSURE (TFP) SWITCH FAULT
28/P1810/P1815/P1816/P1818...continued

DIAGNOSTIC NOTES continued:

“Transmission Switch 1, 2 and 3, or Range “A”, “B” and “C”. A scan tool display of 12 volts
means the switch isOPEN (OFF). A scan tool display of “0” means the switch is CLOSED
(ON)” it isgrounded for a 4L 60E series transmission. The opposite would be true for 4L80E.

-When the ignition is ON and the engine is OFF, the “at rest” state of the switch will indicate
the D2 position.

@ /@ - When viewing the parameters for the TFP Switch on the scan tool, it will be displayed as

POSSIBLE CAUSES: Codes 28/P1810/P1815/P1816/P1818: TFP Switch Fault:

E - TFP Switch Circuit 1224 is open or shorted, (See Figure 80 for 4L60E or Figure 81 for 4L80E)
- TFP Switch Circuit 1225 is open or shorted, (See Figure 80 for 4L60E or Figure 81 for 4L 80E)

- TFP Switch Circuit 1226 is shorted or open, (See Figure 80 for 4L60E or Figure 81 for 4L80E)
- The TFP Switch assembly is faulty or isfull of debris, preventing the pressure switches from
operating correctly.
- The PCM isfaulty.
- Problemsin the valve body in areas such as manual valve wear or out of adjustment, a problem
with the screen behind the manual valve (4L80E) or restricted passages that feed the pressure
switch assembly.

DIAGNOSTIC STEPS:

r - Using the scan tool datalist, (Refer to Figure 79), see if the TFP Switch is ranging correctly for
the individua gear shift positions.
- Disconnect the transmission case connector and verify that circuits 1224, 1225 and 1226,
located at case connector terminals“N”, “P” and “R”, (1991 - 93 4L80E are terminas“D”,
“E” and “F”), have approximately 12 volts on them, if they do not, either the wiring isthe
problem or
the PCM isfaulty, (Refer to Figure 83).
- If 12 volts are present, position the scan tool so the TFP Switch parameters can be seen.
At thistime ground circuits 1224, 1225 and 1226, one at atime, and watch if the TFP Switch
parameters change from 12 voltsto less than one volt. If they do not, the computer is
faulty. If they do change state, the problem isin the transmission, (Refer to Figure 83).
- The TFP Switch assembly can be checked with an ohm meter to see if the individual pressure
switches are working. Thisis done by connecting the negative lead of the ohm meter to the
metal frame of the switch assembly and the positive lead to TFP Switch terminals“A”, “B”
and “C” while pushing down on each pressure switch and then releasing them. The ohm meter
should display open and closed states.

4L 60E TRANSMISSION FLUID PRESSURE SWITCH ASSEMBLY
D4 52
RANGE ) RANGE
Low ~no) hl 5z (N.C)
RANGE A > RANGE
(N.O)) o : 4—————:“"’”— (N.C) REVERSE
SENSOR % '\(QNOG.)E
Figure 77 79
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TRANSMISSION FLUID PRESSURE (TFP) SWITCH FAULT
28/P1810/P1815/P1816/P1818...continued

DIAGNOSTIC STEPS continued:

4. 80E TRANSMISSION FLUID PRESSURE SWITCH ASSEMBLY

REVERSE D2 LOW
RANGE RANGE
RANGE
(N.O.) (N.O) (N.O.)

AN

D4 D3
RANGE RANGE
(N.O)) (N.O)

Figure 78

Srycp=rrr Srrcp

0 i S (e 1018

RPM 675 TPS(V). 054
SHIFT SOL A ON  SHIFTSOL B ON
TRANSSW A, OFF TRANSSWC____ON

TRANSSW B ON  VEH SPEED (MPH)___0
TCCBRAKESW____CLSD TCCMODE. ON

PRNDL LOW  COMMAND GEAR___1

o i S (e |08

RPM 675 TPS(V).

SHIFT SOL A ON SHIFTSOLB____ (
TRANSSW A ON TRANSSWC___OFF
TRANSSW B OFF  VEH SPEED (MPH)___0
TCCBRAKESW____CLSD TCCMODE. ON
PRNDL. LOW  COMMAND GEAR___1

Navigate the scanner by using the thumbpad up/down arrows.
Make selectionsusing Y and N keys.

O @ O @

Navigate the scanner by using the thumbpad up/down arrows.
Make selections using Y and N keys

O @ O O

CORRECT TFPSWITCH RANGE CORRECT TFPSWITCH RANGE
FOR D4 POSITION FOR D4 POSITION

Figure 79

80
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TRANSMISSION FLUID PRESSURE (TFP) SWITCH FAULT
28/P1810/P1815/P1816/P1818...continued

DIAGNOSTIC STEPS continued:

TRANSMISSION FLUID
PRESSURE SWITCH
ASSEMBLY . PCM
REV (N.O.) :' !
o Se- q N I- CIRCUIT 1224 12V
o— 1= RANGE “A”
]
LOwW 1R I.' CIRCUIT 1225 12V
(N.O) | D3(N.C) [ ' RANGE “B”
Le—ototo e ]P ||' CIRCUIT 1226_:W12V
D2 D4 (N.O. 1—h RANGE “C”
(N.C.) T |
2 u | W
= | J:
TRANSMISSION & — :F
FLUID TEMP T | 9
SENSOR . =
CASE
CONNECTOR
Figure 80
4. 80E
TRANSMISSION FLUID
PRESSURE SWITCH
ASSEMBLY . PCM
REV (N.O.) ' :
o e- 1 N I. CIRCUIT 1224—:M12v
) RANGE “A”
o e ‘ : X
LOwW o R I. CIRCUIT 1225—:M12v
No) | BIwo. = RANGE “B”
Lo o410 e yp ||' CIRCUIT 1226_:M12V
D2 D4 (N.O) 0 RANGE “C”
(N.O.) | |
_ ' !
PR |
CASE
CONNECTOR

Figure 81
IMPORTANT NOTE:

( @ - A Code 28/1810 can be stored during thefill processof thetransmission after overhaul. The TFP
y switchesmay not react quickly enough, causing the computer to think the switch assembly is
faulty.
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TRANSMISSION FLUID PRESSURE (TFP) SWITCH FAULT
28/P1810/P1815/P1816/P1818...continued

Technical Service Information

DIAGNOSTIC STEPS continued:

4L60E TFP SWITCH RANGE CHART 4L 80E TFP SWITCH RANGE CHART
SELECTED | RANGE | RANGE | RANGE SELECTED | RANGE | RANGE | RANGE
RANGE “A” “B” “C” RANGE “A” “B” “C”
PARK OFF (12V)| ON (0V) |OFF (12V) PARK ON (0V) |OFF (12V)] ON (0V)
REVERSE | ON(0V) | ON(0V)|OFF (12V)| | REVERSE |OFF (12V)|OFF (12V)| ON (0V)
NEUTRAL |OFF (12V)| ON (0 V) |OFF (12V) NEUTRAL | ON (0V) |OFF (12V)] ON (0V)
D4 OFF (12v)| ON(OV)| ON (0V) D4 ON (0V) |OFF (12V)|OFF (12V)
D3 OFF (12V)| OFF (12V)| ON (0V) D3 ON (0V) | ON (0V) |OFF (12V)
D2 OFF (12V)| OFF (12V)|OFF (12v) D2 ON(OV)| ON(OV)]| ON (0V)
D1 ON (0V) | OFF (12V)| OFF (12V) D1 OFF (12V)| ON (0V)| ON (0V)
ILLEGAL | ON (0V) |OFF (12V)] ON (0V) ILLEGAL |OFF (12V)]| ON (0V) |OFF (12V)
ILLEGAL JON(OV)| ON(OV)| ON(0V) ILLEGAL |OFF (12V)| OFF (12V)|OFF (12V)
Figure 82

VEHICLE HARNESS CONNECTOR

1991-93 4L 80E
case connector

Next, ground terminalsN, P& R.
The scan tool parameters for Ranges
A, B & C should change from 12

With case connector
unplugged, check
terminalsN, P& R
for 12 volts

=

@@@o
:ﬁ

Figure 83
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TRANSMISSION RANGE SWITCH ERROR

P0705/P0706/P0851/P0852

CODE FAULT MIL ON
PO705 Transmission Range Switch Input Error NO
PO706 Transmission Range Switch Performance Fault NO
P0O851 Park/Neutral Position Switch Circuit Voltage Low NO
P0852 Park/Neutral Position Switch Circuit Voltage High NO

CODE DEFINITIONS: Transmission Range Switch Input/Performance Error:

-CodeP0705: TheVCM/PCM /TCM detectsan invalid switch signal combination for longer
than 5seconds.
-CodeP0706: TheVCM/PCM/TCM detectsaDRIVE or REVERSE input signal at vehiclestart-
up, OR, theVCM/PCM/TCM detectsa PARK or NEUTRAL signal for longer than
10 secondsunder thefollowing conditions:
-ThrottlePosition Sensor isat a5% or greater throttleopening.
-Enginetorqueisgreater than 50 Ft. L bs(68 Nm).
-Vehiclespeedis20mph (32km/h) or greater.
NOTE: ThePCM will usetheFluid Pressure Switch Assembly todeter minegear range.
-CodeP0851: ThePark/Neutral input signal tothe PCM remainsopen (O volts) for at least 3
seconds. Enginecrankingwill bedisabled.
-CodeP0851: ThePark/Neutral input signal tothe PCM remainsclosed (12 volts) for at least 3
seconds. Enginecrankingwill bedisabled.

POSSIBLE CAUSES: Code PO705/P0706: Transmission Range Switch Error:

- TheTransmission Range SwitchisFaulty.
- The TRS connector or wiring isdamaged.

- TheVCM/PCM/TCM isfaulty.

- Theinstallation of aftermarket devicesinvolvingthe TRS.

- The Fluid Pressure Switch Assembly isnot ranging correctly, (SomeVehicles), all TRScircuits
check good.

DIAGNOSTIC NOTES:

- TheTransmission Range Switch (TRS) or Park Neutral Position (PNP) switchisusually mounted ontheoutside of the
6 /N transmission caseat themanual sel ector shaft |ocation, although on sometruck or van modelsit may belocatedinside

thecab onthelower steering column housing.

Boththe2003 and earlier designlevel switch and the2004 and later designlevel switchusefour circuitstoinformthe
vehiclecomputer astowhat gear select lever position hasbeen sel ected by thedriver. Approximately 12 voltsis
delivered by the computer on thesefour circuitstotheswitch. Theswitchinturn, depending on gear select lever
positionwill ground someof thesecircuitswhileotherswill retain 12 volts. Itisthiscombination of high and low
circuitsthat allow the computer to know gear shift lever position, these circuitsaredisplayed onascantool as
parametersA, B, Cand P. Theearly switch usesaseven and four terminal connector arrangement whilethelater design
switchisasingleconnector design.

- Theparameter valueof A, B, Cand Paredisplayed asHi or Lo, Hi meaning thecircuit has12voltsonitand Lo
meaning thecircuitisgrounded and should containlessthanavolt.

- Somescantool sor diagnostic programsmay display these parametersas 12 or 0, or open or closed. Hi would bethe
sameas 12 or open, Lowould bethesameasO or closed.

- The2003 and earlier designlevel switchwasknowntofail duetowater intrusion aswell asthe connector endsfusing
totheswitch dueto exhaust system heat. A heat gun woul d successfully allow the connector to come unplugged.
Connector endrepair kitsareavailablefromthe O.E.M.

-DONOT useapry bar toremovetheswitch fromthetransmission, youwill ruinaperfectly good switch. Takethetime
tofiletheend of the sel ector shaft which hasmushroomed, and the switch canthen beeasily removed.
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TRANSMISSION RANGE SWITCH ERROR

PO705/P0706/P0851/P0852......continued

DIAGNOSTIC STEPS:

- Disconnect the4-Way connector if itisthe2003 design switch or earlier, or thesingleconnector if it

r isthe2004 or | ater design switch, and check rangecircuits“A”,“B”, C” and* P’ for approximately
12 voltsusing Figure 84 for the2003 and earlier designlevel switch and Figure85for the 2004 and
later designlevel switch.

-If systemvoltageisnot seen on any of thesecircuits, thewiring may befaulty. Inorder to verify
this, check thesamecircuitsat the PCM, If you have system voltage at the PCM but not at the
switch connector, thenitisawiring problem, if thereisno system voltage at the PCM then the PCM
isfaulty. Itisthe PCM that providesthisvoltage.

-1f therange circuitshave system voltage, watch these parameterson the scantool, asshownin
Figure86, asyouground “A”,“B”,“C" and“P” terminal sat the switch connector, oneat atime,
and watch the scan tool asyou do this, each range parameter should changefrom“Hi” to*“Lo”, or
12t00. If no changetakes placethe PRNDL decoder insidethe PCM isfaulty and the PCM will
requirereplacement.

- If therange circuitsdo change state asyou ground each one, then the only component | eftisthe
switchitself, the switch can becheckedfor circuit continuity by usingthechartin Figure 87. If
continuity isincorrect, replacethe TRS.

-Usetherangechartin Figure88for correct TRSrangelogictoverify therepair.

- Remember, damaged internal or external manual shift linkage can causetheTRStorange

incorrectly.
TRS SWITCH CONNECTOR IDENTIFICATION
AND PIN FONCTION
TRS TRS
"C1" CONNECTOR "C2" CONNECTOR

VEHICLE HARNESSVIEW

7 Pin TR Switch " C1" Connector 4 Pin TR Switch " C2" Connector

Pin | Wire Color | Function Pin | WireColor | Function

A Not Used A Black/White PRNDL " A" Signal

B Lt Green PNBU Switch Output B Gray PRNDL " C" Signal

C Pink Back-Up Lamps (Fused 25A) C White PRNDL " P" Signal

D Black/White Ground D Yellow PRNDL "B" Signal

E Purple I gnition Switch (Fused 10A)

F Gray Feed To Back-Up Lamps

G Purple/White | Feed To Starter Relay Coil

Figure 84
84
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TRANSMISSION RANGE SWITCH ERROR

PO705/P0706/P0851/P0852......continued

DIAGNOSTIC STEPS continued:

2004 & LATER TRANSMISSION RANGE SWITCH

PIN | Wire Color Circuit Function

1 Dk Green 1433 | Clutch Start Switch

2 | | - Not Used

3 | T | Not Used

4 Yellow 772 | Transmission Range Switch " B"

5 | Black/White 771 Transmission Range Switch " A"

6 Gray 773 Transmission Range Switch " C"

7 | Black/White 451 Ground

8 White 776 Transmission Range Switch " P"

9 Lt Green 275 Park/Neutral Position Switch Signal

10 Gray 1524 | Back-Up Lamp Supply Voltage

1 Pink 839 Ignition 1 Voltage

12 Purple 639 Ignition 1 Voltage

Wp== giei=us= m—

[T]
2] [3] (4] [5] [é]

N T

VEHICLE HARNESSVIEW

Figure 85
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TRANSMISSION RANGE SWITCH ERROR
P0705/P0706P0851/P0852......continued

DIAGNOSTIC STEPS continued:

RANGE SELECTED
TERMINAL| P [ R | N [om] D
A |@ [
e
8 C o0
2 o @0 00 9O
8 ® ¢
°l e [ )
G [ ) [ )
é A @@ L JK J
I 000
o < O] |® | |
8 o oo (o0
Figure 86 Figure 87
TRANSMISSION RANGE SWITCH LOGIC
Gear Selector Signal | Signal | Signal | Signal
Position A | B | e | P
Park (P) Low| HI | HI |[Low
Reverse (R) Low [Low| HI | HI
Neutral (N) HI [Low]| HI [Low
Drive 4 (OD) HI [Low|Low]| Hi
Drive 3 (3) Low [Low |[Low|Low
Drive 2 (2) Low| HI [Low]| Hi
Drive 1 (1) HI | HI [Low|Low
HI = 12 Volts
LOW =0 Volts
Figure 88
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TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR FAULT
58/59/79/P0218/P0711/P0712/P0713/P1812

CODE FAULT MIL ON

58 Transmission Fluid Temperature (TFT) Sensor Circuit Low NO

59 Transmission Fluid Temperature (TFT) Sensor Circuit High NO

79 Transmission Fluid Overtemp NO
P0218/P1812| Transmission Fluid Overtemp NO
PO711 Transmission Fluid Temperature (TFT) Sensor Out of Range NO
PO712 Transmission Fluid Temperature (TFT) Sensor Circuit Low NO
PO713 Transmission Fluid Temperature (TFT) Sensor Circuit High NO

CODE DEFINITIONS: Transmission Fluid Temperature (TFT) Sensor Malfunction:

- Code 58: TFT Sensor signal voltage indicates a temperature of 306° F (151° C) for longer
E than one second.
- Code 59: TFT Sensor signal voltage indicates a temperature of -40° F (-40° C) for longer
than one second.
- Code 79: TFT Sensor signal voltage indicates a temperature greater than 295° F (146° C)
and has not cooled to less than 295° F (137° C) for 30 minutes. Codes 58 or 59
are not set.
- Code P0218/P1812:
The TFT Sensor indicates a temperature greater than 266° F (130° C) for
longer than ten minutes.
- Code PO711: The TFT Sensor indicated temperature does not change more than 2.7° F (2.25°
C) for 409 seconds since startup.
- Code P0712: The TFT Sensor indicates a signal voltage of less than 0.25 volts for longer
than ten seconds. High temperature is displayed.
- Code P0713: The TFT Sensor indicates a signal voltage greater than 4.92 volts for longer
than 6.8 minutes (400 seconds). Low temperature is displayed.

DIAGNOSTIC NOTES:

assembly as seen in Figure 89. On 1991 to 1993 4L 80E, the TFT Sensor is located at the front
corner of the valve body as seen in Figure 90. 1994 and |ater 4L 80E have the TFT Sensor
located in-line as part of the internal wiring harness as seen in Figure 91.

- Some 1999 and later trucks have cold weather operating strategy for TCC application. If
transmission fluid temperature is less than 62.6° F (17° C), TCC operation will be inhibited,
and will not resume until the transmission fluid temperature is greater than 68°F (20° C).

- Some trucks, when in “Hot Mode” and TFT is above 250° F (122° C), will allow TCC applica-
tion in 2nd, 3rd and 4th gears in order to prevent generating heat in the torque converter.

- In some vehicles the computer may inhibit TCC and fourth gear in order bring up engine rpm
in order to turn the water pump at a higher rate of speed.

@ /@ - The TFT Sensor on 4L60E is an integral part of the Transmission Fluid Pressure Switch
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TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR FAULT
58/59/79/P0218/P0711/P0712/P0713/P1812...continued

DIAGNOSTIC NOTES continued:

TRANSMISSION
FLUID PRESSURE
SWITCH ASSEMBLY

Figure 89

1994 & LATER 4L 80E

0/ 0 °_~\°
o]
9 0
(0)
O INLINE o
B TFT ®)
0 SENSOR [ 0
Q & O ©
O (o) o O l
O O
O
O — O
o) 0]
O
O O
Figure 90 Figure 91
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TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR FAULT
58/59/79/P0218/P0711/P0712/P0713/P1812...continued

POSSIBLE CAUSES: Code 58/P0712: Transmission Fluid Temp Sensor Circuit L ow:

- The 5 volt reference circuit 1227 (Refer to Figures 92 or 93) is shorted to ground.
- The TFT Sensor isfaulty, (Refer to chart in Figure 94).
- The PCM isfaulty.

POSSIBLE CAUSES: Code 59/P0713: Transmission Fluid Temp Sensor Circuit High:

- The 5 volt reference Circuit 1227 is open.

E - The ground circuit 455 or 720 (Refer to Figures 92 or 93) is poor or open.
- The TFT Sensor isfaulty, (Refer to chart in Figure 94).
- The PCM isfaulty.

POSSIBLE CAUSES: Code 79/P0218/P1812: Transmission Fluid Overtemp:

- Thereisacooler flow problem.
G - The transmission cooling system is inadequate for vehicle use, (Towing, etc.).
- TCC system is stuck off, (Should have a TCC system code stored), or torque converter is faulty.
- Cooling fan problems.
- Transmission fluid level or line pressureis low.
- The engine is overheating.

POSSIBLE CAUSES: Code PO711: Transmission Fluid Temp Sensor Out of Range:

G - TFT Sensor 5 volt reference circuit 1227 (Refer to Figures 92 or 93) is shorted or open.
- TFT Sensor ground Circuit 720 (Refer to Figures 92 or 93) is faulty.

- The TFT Sensor is Faulty, (Refer to the chart in Figure 94).

- Poor TFT Sensor connections.

- The PCM isfaulty.

4L60E TFT SENSOR
TRANSMISSION FLUID

L6—ot-o010 e

PRESSURE SWITCH ASSEMBLY

r== PCM

) )

o e . I-

Lo e :

—t—+] |

)

N

alnlx
155

]

]

]

]

| )

]
¥ L I—: CIRCUIT 1227 ——d]} 5V
= X TFT

]

d

TRANSMISSION = ) SIGNAL
FLUID TEMP —N_ j'_C|RCU|T455/720_ j_
SENSOR L _ =SENSOR
CASE
CONNECTOR —CROURD
Figure 92
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TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR FAULT
58/59/79/P0218/P0711/P0712/P0713/P1812...continued

TRANSMISSION 1991-93 4L 80E TFT SENSOR
FLUID TEMP

SENSOR  paw- - PCM
JGh CIRCUIT 1227 5V
: : TET
. : SIGNAL

L CIRCUIT 455

LSW HE &

"CASE SENSOR
CONNECTOR GROUND
TRANSMISSION 1994 & LATER 4L80E TET SENSOR
FLUID TEMP

SENSOR  paw- - PCM
L CIRCUIT 1227 5V
: : mTFT
. : SIGNAL

L CIRCUIT 720
X IME =
"CASE SENSOR
CONNECTOR GROUND
Figure 93

DIAGNOSTIC STEPS:

-When diagnosing a TFT Sensor Circuit Low fault, check Circuit 1227 for 5 volts with the
M sensor connector disconnected. The PCM is responsible for providing the 5 volt supply voltage.
Use the chart in Figure 94 to verify the resistance of the sensor in order to determine if the
sensor is at fault. An Infra-Red gun or a temperature sensitive strip attached to the pan will
display actual sump temperature.

-When diagnosing a TFT Sensor Circuit High fault, Check the TFT Sensor ground Circuit 455
on early vehiclesand Circuit 720 on later vehicles, using the voltage drop method. No more
than 0.2 should be seen on the DVOM. The PCM provides the ground for the TFT Sensor,
however, you can cut that wire close to the sensor and give it a good ground.

- When diagnosing a transmission overtemp condition, fluid level and cooler flow will have to be
verified when the transmission is hot. You will also have to know how the vehicle is being used.
You will have to insure that lockup does not stop working and that the torque converter passes a
stall test. A complaint of no power could point to the torque converter as the problem. Also
check cooling fan operation and that the engine is not running hot. Verify proper linerise, if all
frictions are burnt, line pressure would be a concern. If only the fluid is burnt, the transmission
got too hot. At the very least, the fluid must be changed, because fluid that gets extremely hot
will chemically break down and not perform its intended purpose.

-When diagnosing a TFT Sensor Out of Range fault or a high or low circuit concern, in addition
to checking the TFT circuits, ultimately it isthe PCM that must recognize the voltage return on
the TFT Sensor circuit 1227. Remember to check for poor connections.
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TRANSMISSION FLUID TEMPERATURE (TFT) SENSOR FAULT
58/59/79/P0218/P0711/P0712/P0713/P1812...continued

DIAGNOSTIC NOTE:

2 A - When looki ng at the TFT Sensor temperature range chart in Figure 94, you will notice that at
@ O the 1220 mark the voltage jumpsto 3.25 vo_Its, then again begi nsto decrease. Thisis normal
operation for a“Dual Stage” type of thermistor. The PCM receives a greater degree of accuracy
from this type of sensor input
TFT SENSOR VALUE CHART
TEMPERATURE (°F) | TEMPERATURE (°C) RESISTANCE VOLTS

-40 -40 100707 5.00

-22 -30 52684 4.78

-4 -20 28677 4.34

14 -10 16176 3.89

32 -0 9423 3.45

50 10 5671 3.01

68 20 3515 2.56

86 30 2237 1.80

104 40 1459 1.10

122 50 973 3.25

140 60 667 2.88

158 70 467 2.56

176 80 332 2.24

194 90 241 1.70

212 100 177 1.42

230 110 132 1.15

248 120 99.9 0.87

266 130 76.8 0.60

284 140 59.8 0.32

302 150 47.2 0.27

Figure 94

IMPORTANT NOTES: Transmission Fluid Temperature (TFT) Sensor Fault:

32°F (0°C) and TPSisbelow 37%, the 2-3 shift will occur at aminimum speed of 32 mph (51
km/h).

-1 1AT is32°F and TPSisbel ow 37%, the 3-4 shift will occur at aminimum speed of 47 mph
(75km/h).

-1f the TFT islessthan 62.6°F (17°C) TCC application will beinhibited and will not resumeuntil
the TFT isgreater than 68°F (20°C).

-Cold Weather Operation for 1999and L ater Trucks: If IntakeAir Temperature(IAT) isbelow
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TORQUE CONVERTER STATOR TEMPERATURE SWITCH
FAULT ("B” & “D” BODY ONLY)

P1873/P1874
CODE FAULT MIL ON
pP1873 Torque Converter Stator Temperature Switch Low NO
P1874 Torque Converter Stator Temperature Switch High NO

CODE DEFINITIONS: Torque Converter Stator Temp Switch Electrical Circuit Fault:

-CodeP1873: TheTransmission Fluid Temperature Sensor indicatesmorethan 140°F (60°C),
Q but the Torque Converter Stator Temperature Switch indicates“ Hot Mode” , 327°F
(164°C) for longer than 5 seconds.
-CodeP1874: TheTransmission Fluid Temperature Sensor indicates|essthan 284°F (140°C),
but the Torque Converter Stator Temperature Switch doesnot indicate” Hot
Mode” for longer than 15 seconds.

DIAGNOSTIC NOTES:

This switch isasingle wire, normally open switch which grounds through the cooler line. The
switch closes at atemperature of 327°F (164°C), at which timethis signal is sent to the PCM.
The PCM will now take steps to cool the torque converter by commanding TCC after second
gear.

- Circuit 585 (See Figure 96) displays 12 voltswhen it isNOT indicating “Hot Mode’, and less
than 1 volt when it isindicating “Hot Mode” during normal operation.

- Code P1873 is stored when the PCM sees the TFT Sensor indicating atemperature of less
than 140°F (60°F) but the Stator Temperature Switch isindicating “Hot Mode”, (lessthan 1
volt on circuit 585, Refer to Figure 96).

- Code P1874 is stored when the PCM sees the TFT Sensor indicating a temperature of more
than 284°F (140°C), but the Stator Temperature Switch is not indicating “Hot Mode”), (battery
voltage on circuit 585, Refer to Figure 96).

- This switch isused only on “B” and “D” body passenger cars, (Chevrolet Caprice, Buick
Roadmaster and Cadillac Fleetwood.

@ A - TheTC Stator Temperature Switch is located in the return cooler line as shown in Figure 95.

POSSIBLE CAUSES: Code P1873: Torque Converter Sator Temp Switch Low:

E - Circuit 585 is shorted to ground, (Refer to Figure 96).
- The Temperature Switch is stuck closed.
- Poor connections.
- The PCM isfaulty.

POSSIBLE CAUSES: Code P1874: Torque Converter Stator Temp Switch High:

- Circuit 585 is shorted to B+, (Refer to Figure 96).

H - The Torque Converter Stator Temperature Switch is stuck open.
- The Torque Converter Stator Temperature Switch to cooler line ground is poor.
- The PCM isfaulty.
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TORQUE CONVERTER STATOR TEMPERATURE SWITCH
FAULT ("B” & “D” BODY ONLY)

P1873/P1874...continued

4L 60E TORQUE CONVERTER STATOR TEMPERATURE SWITCH

TORQUE CONVERTER
STATOR TEMPERATURE
SWITCH

RETURN COOLING LINE
(UPPER LINE)

Figure 95

PCM

L]

12Vdv‘m- CIRCUIT 585
TCC

TEMPERATURE A
TORQUE CONVERTER ,

SWITCH

SWITCH INPUT
STATOR TEMPERATURE
°_9

Figure 96
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TORQUE CONVERTER STATOR TEMPERATURE SWITCH
FAULT ("B” & “D” BODY ONLY)

P1873/P1874...continued

DIAGNOSTIC STEPS:

- If code P1873 is stored, check Circuit 585 to seeif it has less than one volt on it, if it does,
r disconnect the wire from the switch and now seeiif it has battery voltage. If battery voltageis

present, the Stator Temperature Switch is stuck closed. Verify transmission temperature by
viewing the TFT Sensor parameter.

- If Circuit 585 has less than one volt when disconnected, then the wire is grounded. Cut the wire
approximately three inches from the PCM and check the voltage on it coming from the PCM.
If it has battery voltage, the wire is grounded. If it has|ess than one volt, the PCM is grounding
it at all times, replace or repair the PCM, (Refer to Figure 97).

- If code P1874 is stored, verify transmission temperature by viewing the TFT Sensor parameter
on the scan tool or an infrared gun. If transmission temperature is over 327°F (164°C), check
the voltage on Circuit 585, if battery voltage is present, the Stator Temperature Switch is stuck
open or the ground point between the switch and the cooler line is poor. The ground can be
checked by placing you voltmeter to the body of the switch and a good known ground, no more
than 0.2 should be seen.

- If the switch is not stuck open and it iswell grounded, then the Circuit 585 wireis shorted to
power or it is shorted to power inside the PCM, (Refer to Figure 97).

BATTERY VOLTAGE

SUPPLY FROM PCM_TO CIRCUIT SHOULD HAVE LESS

SWITCH ISCLOSED

WHEN CHECKING THE
STATOR TEMP SWITCH
GROUND, 0.2 VOLTS OR
LESS SHOULD BE SEEN
BETWEEN THE SWITCH
AND A GOOD KNOWN
GROUND

Figure 97
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BRAKE SWITCH CIRCUIT MALFUNCTION
37/38/41/P0571/P0703/P0719/P0724

CODE FAULT MIL ON
37/P0719 | TCC Brake Switch Circuit Low (Stuck On) NO
38/P0724 | TCC Brake Switch Circuit High (Stuck Off) NO
41/P0571 | TCC/Brake Lamp Switch Circuit Fault NO

P0O703 TCC Brake Switch Circuit Mafunction NO

CODE DEFINITIONS: TCC/Brake Switch Malfunction:

- Code 37/P0719: The PCM/VCM has detected an open (zero volts) brake switch circuit on
E acceleration and deceleration with varying vehicle speeds between 5 and 20
mph for 7 consecutivetimeswith nochangein voltage.

-Code 38/P0724: The PCM/VCM hasdetected a closed (battery volts)brakeswitch circuit on
accel eration and decel eration with varying vehicle speedsbetween 5and 20
mph for 7 consecutivetimeswith nochangein voltage.

-Code41/P0571: TheTCC and Stop Lamp Switchesarenot toggling open and closed, for 6 brake
applicationsduringthesameignition cycle.

-CodeP0703: TheVCM hasdetected an open (zerovolts) or closed (battery voltage) brake
switch circuit on accel eration and decel eration with varying vehicle speeds
between 5and 20 mph for 7 consecutivetimeswith no changein voltage.

DIAGNOSTIC NOTES:

> A - TheTCCBrakeSwitchisanormally closed switchthat sendsbattery voltagetothe PCM/VCM
@ atthe TCC brakeinput circuit. Whenthebrakeisapplied, the TCC Brake Switch opens, which
O allows novoltagetothe TCC brakeinput circuit, which resultsintherelease of converter clutch.

- The Stop Lamp Switchisanormally open switch which resultsin no stop lamp operation.
Whenthebrakeisapplied, battery voltageissent to the stoplampson early vehiclesor to thestop
lamp input circuit at the PCM/V CM onlater vehicles.

- The TCC Brake Switch and the Stop Lamp Switch work opposite each other. Somevehiclesalso
usethestop lamp switch circuit to cancel Cruise Control, whileothershave aseparate switchto
cancel CruiseControl.

-Vehiclesthat send battery voltagedirectly to the stop lamps, will not have code capability for
the stoplampcircuit. Onthesevehicles, the brakeswitch codeisfor the TCC Brake Switch
circuit only.

-Vehiclesthat send battery voltagetothe PCM/V CM, will have code capability for thiscircuit
becausethe PCM/V CM iscomparing both thestop lampinput aswell asthe TCC Brake Switch
input signals.

POSSIBLE CAUSES: Code 37/P0719: TCC Brake Switch Circuit Low (Stuck “ON”):

E - Circuit 420 is open, (Refer to Figure 98).
- The brake switch is faulty.

- The TCC brake switch has no power due to blown fuse or power supply wire problem.
- The brake switch is misadjusted.
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BRAKE SWITCH CIRCUIT MALFUNCTION
37/38/41/P0571/P0703/P0719/P0724...continued

POSSIBLE CAUSES: Code 38/P0724: TCC Brake Switch Circuit High (Stuck “OFF”):

- Circuit 420 is shorted to power, (Refer to Figure 98).
E - The brake switch isfaulty.
- The brake switch is mis-adjusted.

POSSIBLE CAUSES:. Code 41/P0571: TCC/Brake Lamp Switch Circuit Fault:

- Circuit 420, 820 or 17 is shorted or open, (Refer to Figure 98).
E - Circuit 140, 439, or 441 are shorted or open, (Refer to Figure 98).

- The brake switch is faulty.

- The brake switch is mis-adjusted.

POSSIBLE CAUSES: Code P0703: TCC Brake Switch Circuit Fault (1995 S& T Only):

Gﬁ - Circuit 420 is shorted or open, (Refer to Figure 98).
- Circuit 441is shorted or open, (Refer to Figure 98).
- The brake switch is faulty.
- The brake switch is mis-adjusted.

DIAGNOSTIC STEPS:

- Use the scan tool to view the TCC Brake Switch parameter. With the brake pedal applied, the
scan tool should indicate that the TCC Brake Switch is OPEN, which releases the converter
clutch.

- If circuit 420 is checked under the above condition, there should be zero volts present, Fig. 98.

- When the brake is released, the scan tool should indicate that the TCC Brake Switch is
CLOSED, which alows converter clutch operation.

- If circuit 420 is checked under the above condition, there should be battery voltage present.

- Check the Brake Switch parameter on the scan tool, (You will probably have to switch to
engine data). With the brake released, it should display OPEN. There should be no voltage on
Circuit 820 or 17, (Refer to Figure 98).

- With the brake applied, the scan tool should display CLOSED which supplies battery voltage
on circuit 820 or 17 and illuminates the stop lamps and rel eases shift lock, (Refer to Figure 98).

|[HOTATALL TIMES| [HOT IN RUNJ
|I=T=s==- sTTTsqTT """ |
' INSTRUMENT PANEL
1§ STOPLIGHT TCC BRAKE
SI%/\FI\)IA'\I'@IE-I : FUSE } FUSE ' FUSE BOX
'

ASSEMBLY T B ’ SHIFT LOCK PCM
STOP CONTROL  I'STOPLAMP SWITCH
LIGHT K CIRCUIT 140 EXTERIOR LAMPS INPUT

O——] e CRUISE CONTROL

Sévl\:_g%H\—E CIRCUIT 820/17 —t

TCC C CIRCUIT 439/441 =i —
BRAKE D CIRCUIT 420 L
S\?,/\:TC%H B BRAKE SWITCH

INPUT
96 Figure 98
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TORQUE CONVERTER CLUTCH “STUCK OFF”
39 (ALBOE ONLY) /P0741 (TRUCKS & VANSONLY

CODE FAULT MIL ON
39 Torque Converter Clutch “Stuck Off” NO
PO741 Torque Converter Clutch “Stuck Off” YES

CODE DEFINITIONS: Torque Converter Clutch “Suck Off”:

-Code 39: TCCiscommanded“ ON”, but converter clutch either did not apply, or, the TCC
slipisover 65RPM for longer than 2 seconds, (4L80E ONLY).

-CodeP0741: TCCiscommanded‘ON’, but converter clutch either didnot apply, or,the TCC
dlipisover 130 RPM for longer than 20 secondsfor 4L 60E and over 120 RPM for
longer than 3secondsfor 4L80E, (TRUCKS& VANSONLY).

DIAGNOSTIC NOTES:

2~ A Code 39: Sored with shift lever in the D3 position only:
O - Trucks and vans equipped with the 4L80E transmission will typically store this code when
theconverter clutchisslipping.

- Oncethe ECM/TCM sees more than 65 RPM of dlip, it will cancel the TCC signal and usually
command the cancellation of 4th gear. These symptoms are often mistaken for electrical
problems, which, they are not, it is a default action due to excessive converter dlip, Refer to

Code 68 diagnostics.

Code P0741: Stored with shift lever in the D3 position only:

- Trucks and vans equipped with the 4L60E or 4L80E will typically store this code when the
converter clutch or other component is slipping.

- Once the PCM/VCM sees more than 130 RPM of dlip for more than 20 seconds, it will cancel
the TCC signal and usually command the cancellation of 4th gear. These symptoms are often
mistaken for electrical problems, which, they are not, it is a default action due to excessive
converter dip, Refer to Code P0734, P0894 or P1870 diagnostics.

- Vehicles equipped with 4L 60E and the EC? type of TCC system will have up to varied
amounts of converter clutch slip depending on torque demand. ThisisNORMAL!

IMPORTANT NOTE:

- Vehicles equipped with gas engines may have a complaint of TCC shuttle. This TCC shuttle
(@ complaint can be caused by a distributor with worn shaft bushings. This usually occurs on
high mileage engines.
- Thisisdueto a corrupted engine rpm signal as a result of the distributor shaft running off
center.
- Apossible clueto thismay betheturbine and enginerpm display on the scan tool will show as
much as a 300 rpm difference. Thisis because turbine rpm is calculated from engine rpm.
When the system isworking properly, the turbine and engine rpm should be the same
except when the transmission isin 4th gear at which time turbine speed is 75% of engine
rpm.
- The operating system in SOME vehicles MAY prevent TCC application when a misfire code
is stored, under these circumstances these misfire codes should be addressed first.
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TORQUE CONVERTER CLUTCH “STUCK OFF”
39 (4L 80E ONLY) /P0741 (TRUCKS & VANS ONLY)...continued

POSSIBLE CAUSES: Code 39: Converter Clutch “ Stuck Off” (4L80E ONLY):

- The TCC Regulator Valve or bore in the valve body isworn.
E - The PWM TCC Solenoid is mechanically faulty.

- The TCC Enable Valve in the pump was installed backwards.

- A worn TCC Shift Valve in the pump.

- Worn stator shaft bushings or warped pump halves.

- Turbine shaft O-ring damaged or missing.

- A faulty torque converter.

-An incorrect engine rpm signal or input speed sensor signal.

- Cooler restriction.

POSSIBLE CAUSES: Code P0O741: Converter Clutch “ Suck Off” (TRUCKS& VANSONLY):

4L 60E:
E - The TCC Regulator Isolator Valve or bore in the valve body isworn.

-If “SERV” is stamped on the valve body, thisisa GM reman and has an oversized TCC
regulator valve and will require a special repair Kit.

- A worn TCC Shift Valve in the pump.

- A worn Actuator Feed Limit Valve or bore in the valve body.

- A damaged or missing turbine shaft o-ring..

- The PWM TCC Solenoid or the TCC Enable Solenoid are mechanically faulty.

- Worn stator shaft bushings or warped pump halves.

- The Converter Clutch Signal Orifice in the pump cover has broken or isrestricted, (1997 &

Later).
- A faulty torque converter or using a conventional converter in place of an EC? converter.
- Cooler restriction.

41_80E:
G - The TCC Regulator Valve or bore in the valve body isworn.
- The PWM TCC Solenoid is mechanically faulty.
- The TCC Enable Valve in the pump was installed backwards.
-A worn TCC Shift Valve in the pump.
- Worn stator shaft bushings or warped pump halves.
- A faulty torque converter, (Especially 2000 & Later due to new design converter clutch plate).
-An incorrect engine rpm signal or input speed sensor signal, (Refer to Code 12, 19, P0335, 74
PO716 and PO717.
- Cooler restriction.
NOTE: Some vehicles have had the computer reflashed to prevent TCC application until a
75% throttle opening has been reached, this modification isfor towing purposes.

DIAGNOSTIC STEPS:

- Use your scan tool to monitor TCC Duty Cycle and TCC Slip on transmissions using PWM

_ TCC systems. During initial apply of the converter clutch, duty cycle should be at 98% and dlip
should belessthan 10, (Refer to Figures 99 and 100).

- 1998 and Later 4L60E transmissionsin all but high performance applications will have the EC3
system. Duty cycle will vary after the 1-2 shift and TCC Slip will aso vary but should not
exceed asustained slip of 130 rpm, for longer than 20 seconds (Refer to Figures 101, 102 and 103).

- If excessive dip is seen, use the available valve repair kits and/or component parts replacement
asrequired.

- If the TCC orifice is broken, it can be removed and replaced with an orifice cup plug with a
.028" (.7112mm) holedrilled through the cup plug.

98 AUTOMATIC TRANSMISSION SERVICE GROUP




P4nATSG Technical Service Information

TORQUE CONVERTER CLUTCH “STUCK OFF”

39 (4L8BOE ONLY) /PO741 (TRUCK S & VANS ONLY)...continued

DIAGNOSTIC STEPS continued:

- The data list in Figure 99 is that of a 4L60E with a conventional PWM TCC system. The

r transmission is in 3rd with the shift lever in the D3 position and the PWM TCC solenoid at
maximum duty cycle and the TCC Enable Solenoid is on, yet the TCC dlip is 255 rpm.

- This data indicates that we have the proper signals for TCC application, but the converter
clutch is mechanically slipping which will generate code P0741 or 39 with the
4L 80E transmission. In Figure 100 the TCC system is operating properly, slip is near zero rpm.

IMPROPER OPERATION PROPER OPERATION

TPS(V)__ 2 I TPS(V)__
2-3S0L 2-3S0L OFF
TCC DUTY (%) 98 TCCSLIP(RPM)_ 255 TCC DUTY (%) 98 TCC SLIP(RPM) 2
BATTERY (V) b VEH SPEED (MPH)__ 45 BATTERY (V) . VEH SPEED (MPH)___45

TCC BRAKE SW. TCC SOL ON TCC BRAKE SW. TCC SOL ON

PRNDL___ COMMAND GEAR____3 PRNDL____ COMMAND GEAR____3

Navigate the scanner by using the thumbpad up/down arrows. Navigate the scanner by using the thumbpad up/down arrows.
Make selectionsusing Y and N keys. Make selectionsusing Y and N keys.

O O O O O O O O

Figure 99 Figure 100

DIAGNOSTIC STEPS continued:

r - Figure 101 shows EC3 correct TCC operation on a 1999 Chevy “C” truck with the 4L60E
transmission in 2nd gear. The TCC duty cycle is at 96% and the TCC dlip is 88 rpm. The TCC
EnableSolenoidis “OFF” at thistime.

SECOND GEAR

1999 CHEVROLET A/C
YBLVELCHEVR SFI /T
**  CODES AND DARTA oK 70 ORIVE kel
NO CODES RVYRILABLEIN THIS MODE) ENGINE RPA 1515
Yy puTRUT RPA Yso  VERICLE SPEED [MPH) Pee]
TFT 3 245 CT [eF) 196
THROTTLE % =7 TFT [eF) 19
TCCOUTY CYCLE % 95 TCC ENRBLED N
BRAKE REOUEST NOoTP V) 102

£S AMPS [DES) 060  PCS AAPS (RCTURLY 058
BRTTERY {117 2.9 TCCSLIPRPM 88
CURRENT GERR SN0 BRAKE SU oPF
-2 SOLENGID OFF  2-3 SOLENOID an
TRS RANGE oYy  TRARC. CTRL NRCTIVE
-2 SHIFT [SEC) o728 R/C CLUTCH OFF
3-4 SHIFT [SELC) 003  2-3 SHIFT [SECT 035

Figure 101
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Technical Service Information

TORQUE CONVERTER CLUTCH “STUCK OFF”

39 (4L8BOE ONLY) /PO741 (TRUCK S & VANS ONLY)...continued

DIAGNOSTIC STEPS continued:
w - Figure 102 shows EC® TCC operation with the transmission in 3rd gear. TCC duty cycle

isnow at 96% duty cycleand TCC dlipisallowing approximately 480 rpm of dlip, yet thereisno

TCC dlip code because thisamount of slip doesnot last long enough to generate aslip code which
is longer than 20 seconds. TCC enablestill displays“NO”.

THIRD GEAR

1955 CHEVROLET A/
H.8L V8 CHEVR SF AT
> [ODES AND DATA 0K 70 ORIVE o
(N0 CODES AVRILABLE IN THIS MODE] ENGINE RPI 1505
44 OUTPUT RPI 1867  VERICLE SPEED [MiPH] 36
TFT 0L 245 ELT (°F) 196
THROTTLE % M TFT [°F] i}
TCODUTY CHCLE %6 96 TCC ENARBLED NG
BRARKE REGUEST nNa TPl 125

£S5 ANPS5 [DES] 0.60  PLS RAPS [RCTUARLI 0.58
BATTERY (V] 3.9 TCC S5LIP [RPMI 480
CURRENT GEAR JRO  BRAKE SU OPF
-2 SOLENGID OFF  2-3 S0LENGID OFF
TRS RANGE o4 TRAC. LTRL INARCTIVE
-2 SHIFT (5EC] 028 R/C CLUTCH OFrF
3-4 SHIFT (5EC0 0.03 2-3 SHIFT (500 0.35

Figure 102

DIAGNOSTIC STEPS continued:

has been reduced to 32% duty cycleand TCC dipisallowing approximately 18 rpm of slip dueto

w - Figure 103 shows EC® TCC operation with the transmission in 4th gear. TCC duty cycle

littleor notorquedemand with thevehicleinanoload condition. The TCC Enable Solenoidisnow
“ON”. Noticehow the TCC dlip becomeslow oncethe TCC Enable Solenoidisturned on.

FOURTH GEAR

1955 CHEVROLET A/

H.8L V8 CHEVR SF AT

> [ODES AND DATA 0K 70 ORIV o

(N0 CODES AVRILABLE IN THIS MODE] ENGINE RPA 305
44 DUTPUT RPI 1867  VEHICLE SPEED (MPH] 45
TFT [V 2.5 ELT [°F) 196
THROTTLE % N TFT [oF] i}
TCODUTS CSELE % 32 TLC ENABLED YES
BRARKE REGUEST o TP Ol 1oa
PC5 RAPS (DES] 0.60  PLS RAPS [RCTUARLI 0.58
BATTERY (V] 3.9 TCC SLIP (RPf1I 8
CURRENT GEAR HYTH  BRAKE 5U OPF
-2 SOLENDID on - 2-3 SO0LENGID OFF
TR5 RANGE 04 TRAL. LTRL INACTIVE
-2 SHIFT (5EC1 028 AR/C CLUTCH OFF
3-4 SHIFT [S5ECD 0.03  2-3 SHIFT (500 0.35

100

Figure 103
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TORQUE CONVERTER CLUTCH “STUCK ON”
69 (TRUCKS & VANSONLY) /85 (CARS ONLY) /P0742

CODE FAULT MIL ON
69/85 Torque Converter Clutch “Stuck ON” (Code 85 isfor Passenger Cars Only) NO
PO742 Torque Converter Clutch “Stuck ON” YES

CODE DEFINITIONS: Torque Converter Clutch “Suck ON”:

-Code69/85: TCCiscommanded“OFF”, but converter clutch either didnotrelease, or, the TCC
E dipis-20to+20 RPM for longer than 4 secondsfor 4L 60E and-5to+10for longer
than 2 secondsfor 4L 80E.
-CodeP0742: TCCiscommanded‘OFF’, but converter clutch either did notrelease, or, the TCC
dlipis-20to+20 RPM for longer than 5 secondsfor 4L60E and-15to+15for
longer than 3 secondsfor 4L 80E.

DIAGNOSTIC NOTES:

engine when the brakes are applied and the shift lever is moved to the D2 position because it
is2nd gear oil that is used for TCC application.

When TCC is mechanically stuck “ON”, PWM TCC, 4L60E will stall the engine when the
brakes are applied and the shift lever is moved to any gear range position becauseit isAFL
(Line Pressure) oil that isused for TCC application.

@ /@ -When TCC is mechanically stuck “ON”, NON-PWM 4L 60E and all 4L80E will stall the

POSSIBLE CAUSES: Code 69/85/P0742: TCC Stuck “ON”:

4L 60E NON-PWM TCC:

E - The TCC Solenoid, located in the pump, is stuck closed, blocking converter clutch release oil.
- The #9 checkball in the tip of the input shaft is stuck, blocking converter clutch release oil.
- A stuck TCC signal valve located in the valve body or aTCC apply valve located in the pump.

4L 60E PWM/ECCC TCC:
E - The TCC Solenoid, located in the pump, is stuck closed, blocking converter clutch release oil.
- The TCC PWM Solenoid, located in the valve body is stuck in the full apply position.
- A stuck converter clutch apply valve, located in the pump.
- A stuck converter clutch regulator isolator valve, located in the valve body.
- The #9 checkball in the tip of the input shaft is stuck, blocking converter clutch release oil.

IMPORTANT NOTE:

- Mixing ON/OFF and PWM pump halves as well asthe TCC apply valves will cause the
converter clutch to remain applied as well as severe gear train damage.

4L 80E PWM TCC:
H - The TCC PWM Solenoid, located in the valve body, is stuck in the full apply position.
- A stuck TCC enable valve, located in the pump.
- A stuck converter clutch shift valve, located in the pump.
- A stuck converter clutch regulator valve, located in the valve body.
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TORQUE CONVERTER CLUTCH “STUCK ON”
69(TRUCKS & VANS ONLY)/85(CARS ONLY)/P0742...continued

DIAGNOSTIC STEPS:

r - The4L60E NON-PWM TCC systeminthehydraulic schematicin Figure 104 shown bel ow shows
the flow of the TCC apply andreleasecircuits.

- Check for proper operation of the TCC Enable Solenoid aswell as the Converter ClutchApply
Valvelocated under the TCC solenoid, inthe pump cover and the Converter Clutch Signal Valve
locatedinthevalve body. Thesevalvesare pronetowear.

-Make certainthe#9 checkball isnot stuck.

-Make certain thecooling system hasproper cooler flow.

41 60E NON-PWM TCC SYSTEM

#9
CHECKBALL
CAPSULE

RELEASE

APPLY

APPLY—Z
RELEASE

TO COOLER
EX

RELEASE

COOLER

CONV FEED
LINE
DECREASE

APPLY

EX

REV INPUT

CONV FEED

NINL3Y ¥37000

TO COOLER

TO COOLER

REV INPUT
FILTER

LINE (FROM PUMP)

TORQUE SIG

CC SIGNAL Tcc

SOLENOID
N.O.

LINE

< <
w w

2ND CLUTCH

Figure 104
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P4nATSG Technical Service Information

TORQUE CONVERTER CLUTCH “STUCK ON”
69(TRUCKS & VANS ONLY)/85(CARS ONLY)/P0742...continued

DIAGNOSTIC STEPS continued:

- The4L60E PWM TCC/ECCC systeminthehydraulic schematicin Figure 105 shown bel ow
shows the flow of the TCC apply andreleasecircuits.

-Makecertainthe TCC solenoidismechanically openwhenitisoff. Make surethe TCC PWM
solenoidisnot stuck inthefull apply position, ( solenoid exhaustsat the base of the stem).

- Check converter clutch apply and regulator isolator valves.

-Make certainthe#9 checkball isnot stuck.

4L 60E PWM TCC/ECCC SYSTEM

EX

#9 RELEASE
CHECKBALL DECREASE
CAPSULE

APPLY

EX EX COOLER

LINE
REVERSE INPUT
CONV. FEED

REVERSE
INPUT

RELEASE

IMPORTANT NOTE:
When transmission temperature
exceeds 250 degrees, converter
clutch will be commanded on in
2nd and 3rd gears.

RELEASE
REG. APPLY

APPLY

AFL

APPLY

SOLENOID
N.C

EX

TORQUE SIGNAL
REGULATED APPLY
WM
CC SIGNAL

TCC
SOLENOID
LINE (From Pump) LINE N.O.

ISOLATOR
VALVE

Figure 105
DIAGNOSTIC NOTES:

A Make certain the computer command for the TCC solenoid has been canceled. It is agood
practice to back up what you see on the scan tool with aDVOM to insure the signal you seeis
@ O the signal you get, sometimesit is not!

- Check for TCC and TCC PWM solenoid codes that are electrically generated, also keeping in
mind that a code may not be stored even though a circuit problem exists.

- Beware of switched injector connectors, bad injectors as well as other driveability issues such
as misfires, these can feel exactly like TCC problems.

- Be careful of engine driveability problems that appear to pull the engine rpms down or stall the
engine which could be mistaken for non-commanded lockup application. Some of the fixes
could be re-programming related, check the GM service website for reflash revisions which
could also cure these problems.
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TORQUE CONVERTER CLUTCH “STUCK ON”
69(TRUCKS & VANS ONLY)/85(CARS ONLY)/P0742...continued

DIAGNOSTIC STEPS:

- The4L80E PWM TCC/ECCC systeminthehydraulic schematicin Figure 106 shown bel ow
shows the flow of the TCC apply andreleasecircuits.

-If acode 83 or P1860isstored for aTCC PWM Solenoid electrical circuit fault, addressthose codes
first, whichoncerepaired, could eliminatethe abovelisted codes.

-MakecertaintheNormally Closed TCC PWM Sol enoid exhaustswhen energized and holds
pressurewithout power.

- Check TCC Enableand Shift Valvesinthepump for proper operation aswell asthe TCC Regul ator
Valveinthevalvebody.

4. 80E PWM TCC SYSTEM

EX

RELEASE EX
RELEASE TCC ENABLE
REG CONV FD
APPLY/RETURN TO COOLER

APPLY/RETURN
REG APPLY

TCC SIG

COOLER

LINE

REG CONV FD

LUBE

SUCTION

LINE

EX

REG APPLY

EX
TO COOLER
CONV FEED

REG CONV FEED

TCC SIGNAL

REV

LINE

LINE (FROM PUMP)

IMPORTANT NOTE:

When transmission temperature
exceeds 250 degrees, converter
clutch will be commanded on in
2nd and 3rd gears.

FILTERED 2-3 DR
TCC SIGNAL
REG APPLY

REG APPLY

LINE

v
¢
¢ TCC PWM
SOLENOID
N.C.

EX

104

Figure 106
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TORQUE CONVERTER CLUTCH “STUCK ON”
69(TRUCKS & VANS ONLY)/85(CARS ONLY)/P0742...continued

DIAGNOSTIC NOTES:

A/\

e

-If TCCwaselectrically “ Stuck On”, thescantool datalist would indicate maximum duty cyclethe
moment theignitionwasturned on. If TCC duty cycleiszerobut slipislow whenthetransmission
shiftsto 2nd gear, thereareno el ectrical concerns, only mechanical/hydraulic.

- Thescantool moviein Figure 107 isof avehicleequipped witha4l 60E and indicatesthat TCC has
been commanded “ OFF” but TCC Slipisshowing 20 RPM. TCCishydraulically applied
withoutasignal.

- TCCsignal oil isbypassing the solenoid dueto amechanically faulty TCC PWM Solenoid or
regul ated apply oil isbypassingaworn TCC Regulator Valve and hasstroked the TCC A pply
Valve.

IMPROPER OPERATION PROPER OPERATION

TPS (V) ! TPS (V)
2-3S0L 2-3S0L
TCC DUTY (%) TCCSLIP(RPM)___ 20 TCCDUTY (%) TCCSLIP(RPM)___ 456
BATTERY (V) 139  VEH SPEED (MPH)__ 0 BATTERY (V) 139  VEH SPEED (MPH)__ 0

TCC BRAKE SW. OPEN  TCC SOL OFF TCC BRAKE SW. OPEN  TCC SOL OFF

PRNDL____ 4TH COMMAND GEAR___ 1 PRNDL___ 4TH COMMAND GEAR___1

Navigate the scanner by using the thumbpad up/down arrows. Navigate the scanner by using the thumbpad up/down arrows.
Make selectionsusing Y and N keys. Make selectionsusing Y and N keys.

O ® O @ O ® O ®

Figure 107

DIAGNOSTIC NOTES continued:

W6

-DoNot install the TCC Regul ator Val veretainer from the bottom of thevalve body, it will catchthe
TCC PWM Solenoid wiresbetween theretainer and thefilter, and will causeashort which will
blowthe’ TRANS’ fusewhenthepanisinstalled and theignitionisturned on, causingthe
transmission to becomestuck inthird gear inthe D4 and D3 positions.

-Harsh TCC application can be caused by engine misfires, alwayscheck for misfirecountswith
your scantool. Severe TCC shudder hasbeen known to causeaP0300for a“ Random Misfire” to
beset.

- Thefeeling of converter clutch stuck on can becaused by installing aconverter with thewrong stall
speed. Thisusually happenswhen alow stall converter isinstalled whereahigh stall belongs.

- TCC cycling can be caused by having the transmission wiring harnessto closeto secondary
ignitionwires(spark plug cables). Securethetransmission harnessaway from any secondary
ignitionwires.
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TCC ENABLE SOLENOID ELECTRICAL CIRCUIT FAULT
67/90/P0740/P1864/P2769/P2770 (AL 60E/70E ONLY

CODE FAULT MIL ON
67 Torque Converter Clutch (TCC) Solenoid Circuit Failure (Trucks & Vans Only) NO
90 Torgue Converter Clutch (TCC) Solenoid Circuit Failure (Passenger Cars Only) NO
PO740/P1864 | TCC Enable Solenoid Electrical Circuit Fault YES
P2769 TCC Enable Solenoid Electrical Circuit Voltage Low YES
P2770 TCC Enable Solenoid Electrical Circuit Voltage High YES

CODE DEFINITIONS: Torque Converter Clutch Enable Solenoid Circuit Fault:

-Code67/90: When thePCM commandsthe TCC Enable Solenoid“ ON”, but voltageon Circuit
E 422remainsHIGH, (system voltage) for two secondsor longer. TCCwill be
inhibited.
When thePCM commandsthesolenoid“ OFF”, but voltageon Circuit 422
remainsL OW, (Lessthan 1 volt), for two secondsor longer. TCCwill beinhibited.
-CodeP0740/P1864:
When the PCM/TCM commandsthe TCC Enable Solenoid*“ ON”, but voltageon
Circuit422remainsHIGH, (systemvoltage) for fivesecondsor longer. TCCwill
beinhibited.
When thePCM/VCM commandsthesolenoid“ OFF”, but voltageon Circuit 422
remainsL OW, (Lessthan 1 volt), for fivesecondsor longer. TCCwill beinhibited.
-CodeP2769: The PCM detectsan open or ashorttogroundon Circuit 422 when thesolenoidis
commanded“ ON".
-CodeP2770: Thevoltageon Circuit 422 remainshigh when thesolenoidiscommanded“ ON” .

DIAGNOSTIC NOTES:

A~ - TheNormally Open 4L 60E TCC Enabl e Solenoidisan ON/OFF solenoid which hasaresistance
@ /O\ valueof 20to 30 Ohms.

TheTCC Enablesolenoidissupplied”Key On” power through case connector terminal “E”. The
PCM/V CM controlsthe solenoid through the ground sideon Circuit 422 at case connector
terminal “T”.

-Vehiclesbuilt for the 1993 to 1994 model yearshad only the TCC Enable Solenoid.

-When thebrakepedal isdepressed, theground signal will be cancel ed and system voltagewill now
returnto circuit 422. Theground signal will also be canceled whenthethrottleisrel eased or heavy
throttleisapplied.

- TCCapply will not occur until enginetemperature hasreached above approximately 68°
Fahrenheit (20° Celsius).

- TCC apply will not occur until transmission temperature hasreached above approximately 84°
Fahrenheit (29° Celsius).

- Therearetimeswhen the scantool will indicatethat the command to turn the solenoid on hasbeen
sent, wheninreality it hasnot. Useavolt meter on Circuit 422 toinsurethat lessthan onevolt
exists, indicating that the computer hasinfact grounded Circuit 422. Voltageonthecircuit over
onevolt meansthe computer cannot pull thecircuit all theway to ground.

- Circuit numbersmay vary, especialy in®“ P’ Vans, Chevy Forwards, GM C Tiltmastersand
vehiclesthat werebuilt as“Incomplete”.

- Transmissionwiringon“G” Vansisrouted between thefloor of thevan and asheet metal plate,
wiring can deteriorateinthisarea, check for bulk head connector damageaswell.
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TCC ENABLE SOLENOID ELECTRICAL CIRCUIT FAULT
67/90/P0740/P1864/P2769/P2770 (4L 60E/70E ONLY)...continued

Technical Service Information

POSSIBLE CAUSES: Code 67/90/P0740/P1864/P2769/P2770: TCC Enable Solenoid

Electrical Circuit Fault:

- The TCC Enable Solenoidisfaulty.
- A short to power or ground on Circuit 422, (Refer to Figure 108).
-AnopeninCircuit 422, (Refer to Figure 108).

=y

- A Blown Fuse, causing power |ossto case connector terminal “E” ,(Other solenoid codes should be

stored).

- Afaulty ignition switch, Causing intermittent power lossto case connector terminal “E”, See
Figure109for terminal “E” location. (Other solenoid codes should bestored, userelay harnessto
bypassignition switchasshownin Code81,82, P0753 & PO758 diagnostics.

- Damaged terminal ends, Refer to Code 81,82, P0753 & P0758 diagnosticson how to check

terminal cavities, SeeFigure 109for terminal” T” location.
- A faulty computer.

PCM

TCC ENABLE CASE
CONNECTOR
SOLENOID Fe TCC CONTROL
1
= T] & CIRCUIT 422
g —:T/-—J_
1 = IGNITION =
LE No—> reH TCC CONTROL
< 10 AMP FEEDBACK
SOLENOID SOLENOID goLENOID FUSE
Figure 108
4. 60E CASE CONNECTOR

@ @ @ @
@ @ @ @ @@
@@@@@@
\ ;
N

VEHICLE HARNESS SIDE

THE“T” TERMINAL IS
THE TCC ENABLE SOLENOID
CONTROL CIRCUIT

T

CASE HARNESS SIDE

Figure 109
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PRESSURE CONTROL SOLENOID (PCS) ELECTRICAL FAULT
73/93/P0748/P0961

CODE FAULT MIL ON
73 Pressure Control Solenoid (PCS) Circuit Error YES
93 Pressure Control Solenoid (PCS) Circuit Fault ("F" Carswith 3.4L Only) YES

P0O748 Pressure Control Solenoid (PCS) Electrical Circuit Mafunction YES
P0961 Pressure Control Solenoid (PCS) System Performance NO

CODE DEFINITIONS: Pressure Control Solenoid Electrical Circuit Error:

-Code73/93: Thereturn amperageon thePCS*LOW” circuit 1229 variesgreater than 0.16
ampsfor longer than 1 second. Therecan beno code 75 stored for “ System Voltage
Low”.

-CodeP0748: ThePressure Control Solenoid exceeds95% or lessthan 0.5%for longer than 700
milliseconds (0.7 seconds) to 2 seconds.

-CodeP0961: ThePressure Control Solenoid duty cycleexceeds95% or lessthan 2%.

POSSIBLE CAUSES: Code 73/93/P0748/P0961: PCS Electrical Circuit Error:

-Vehiclesystemvoltagetoo low or too high, power and ground faults. Thisincludesbattery(s)
Eﬂ condition, battery(s) cablecondition, alternator output, noiseinthesystem, power tothe PCM/

TCM/VCM and PCM/TCM/V CM ground condition. DO THISFIRST.

-Afaulty VCM internal groundcircuit (1996 trucksand vansonly).

- Aftermarket devicesthat aredesigned to ater line pressureel ectronically.

-Afaulty ignition switch.

-V CM requiresreprogramming.

- The* Service Throttle Soon” lampismissing or openwith code P1654 stored (Diesel Only).
-Anelectrically faulty pressurecontrol solenoid, theresistanceof the solenoid sinceMay of 1993is
5to8ohms. Prior tothat resistanceis2.5to 5 ohms(Bosch).

-A short or an openinthe PCSHigh (1228 Red/Black) or Low (1229 Lt. Blue/White) circuits, (Refer
toFigurel12).

- Feedback interferencefromtheaternator on 2001-03 C/K trucks, Refer toATSG Bulletin 06-29,
or connect aground cableto thealternator housing.

- Diesel equipped vehiclesthat utilize* driveby wire” technol ogy can storeaP0748if the* Service
ThrottleSoon” Lampismissing.

-Afaulty or incorrect PROM or PCM/TCM/VCM.

IMPORTANT NOTES:

PCSdoesnot changelinepressure, the PCM/TCM/V CM may bethe problem.

-Bewareof Knock Sensor codesthat arestored aswell asthe use of anincorrect Knock Sensor,
these conditionscan cause el evated line pressure. Knock Sensorsused for asingle sensor system
arenot i nterchangeabl ewith sensorsused for dual systems. Somevehicleapplicationsmust have
the K nock Sensor Modul ereplaced with thevehicle computer to avoid high line pressure.

- Bewareof vehiclesthat have had donor computersinstalled. If PCSampsareawayszeroand
other parametersdo not make sense, the computer or PROM can befrom avehiclethat was
originally equipped with astandard transmission. Thisscenario woul d not generate ant solenoid
fault codes.

-1f thescantool bidirectional control feature operatesthe PCSthrough thevehicle computer andthe
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PRESSURE CONTROL SOLENOID (PCS) ELECTRICAL FAULT

73/93/P0748/P0961.......continued

DIAGNOSTIC STEPS:
- Thebattery(s) must be12.6 voltsor better after aload test. Battery cablesmust beclean andtight at
_ both endsand alternator output must be correct withlessthan 0.5 voltsof noiseinthe system.
- Power tothe PCM/V CM/TCM must be correct and grounds should have amaximum of 0.2 volts,
(SeePreliminary Electrical Checks).
-PCSampswill beerraticinoperation. Check theVVCM terminalsshownin Figure 110to seeif this
modification hasnot been done. Remember, thisisfor 1996 gas powered trucksand vansonly.
If themodificationisrequired, therepair kit part number is12167310.

Sep Number Two Step Number Three
INSTALL THE WIRE AND TERMINAL THAT WAS INSTALL THE OTHER END OF THE INCLUDED JUMPER
REMOVED FROM LOCATION 18 IN THE CLEAR WIRE THAT WAS PREVIOUSLY INSTALLED INTO THE
CONNECTOR, INTO CAVITY LOCATION 23 OF THE CLEAR CONNECTOR, INTO CAVITY LOCATION 26
BLUE CONNECTOR. OF THE RED CONNECTOR.
J-1 J-2
"BLUE" CONNECTOR "RED" CONNECTOR

=\ on P‘it—,m/

17 32

17 32
o000 0 00000000000

0000000000000 000

2’1..........]’3

12 1
00000000O0CGOCGOCS

R

J-3 J-4
"CLEAR" CONNECTOR "BLACK" CONNECTOR

Step Number One
REMOVE THE WIRE AND TERMINAL FROM LOCATION
18 ON THE CLEAR CONNECTOR, AND INSTALL ONE
END OF THE INCLUDED JUMPER WIRE INTO
LOCATION 18 ON THE CLEAR CONNECTOR.

"REFERENCE COLORS NOT VISIBLE UNTIL CONNECTOR ISREMOVED"

Figure 110
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PRESSURE CONTROL SOLENOID (PCS) ELECTRICAL FAULT

73/93/P0748/P0961.......continued

DIAGNOSTIC STEPS continued:

-If an aftermarket deviceissuspect, disableit and seeif codethe can becleared.

- A cluetotheignition switch causing the problemwoul d bethe codewoul d be, stored assoon asthe
starter iscranked. Usually electrically generated shift solenoid codesarea so stored whenthe
ignition switchisat fault. Refer tothediagnosticsfor codes81, 82, PO753 and PO758 for repairs of
thisnature.

-Gotothe GM calibration websiteat “ tis2web.service.gm.com/tis2web” and seeif thereareany
softwarerevisionsthat addressthisprobleminorder to verify that areflash will curethisproblem.

-Makecertainon 1994 and | ater diesel powered vehicles, that the* Service Throttle Soon” lamp
illuminateswhen thekey isturned on.

- Check theresistance on the Pressure Control Solenoid althoughitisbest toreplaceit.

- Check theresistance onthe PCSwirestoinsurethey arenot open. Whenthecircuitisin default
both desired and actual PCSwill bezero. Inthe essence of saving time, cut the PCSwires3inches
away from the computer and wireaknown good solenoid to thecomputer, if the code can be
cleared under these conditions, replacethewires.

-All previousitemsbeing good, the PROM/PCM/V CM/TCM will requirereplacement. Notice,
thisislast asitisdetermined that the computer isbad asaresult of aprocessof elimination.

DIAGNOSTIC NOTES:

e

-Anelectrical deviceinthevehiclethat isdrawing too many ampscan cause problemsinthe
vehicleelectrical systemthat can storeaPCS codefalsely. Anexamplewould beafaulty fuel
pump.

- Therearetimeswhen the datadisplayed on thescan tool isnot what isactually taking placeonthe
circuit. Itisagoodideato comparewhat amperageyou seeon the scan tool to theamperage shown
onaDVOM, preferably with the use of aL ow Current Probeasshownin Figure 112. Remember to
movethedecimal point two placestotheleft sothenumbersrepresent ampsinstead of volts.

- Current should bethe samethroughout thecircuit soit really doesn’t matter whereyou put thelow
current clamp, just remember toinstall theclampwiththearrow onit towardsthe power source,
whichinthiscasewould bethecomputer asseenin Figure 112.

- Thevehicle computer controlsthe PCSonthe PCSHI or positiveside, and monitorsthefeedback
onthePCSLO or negativesideof thecircuit. Do not check thePCScircuitsusing volts, itis
inaccurate. An easier method may beto useyour DVOM setto Duty Cycle (%), SeeFigure112.

- Desired and Actual PCSAmpsshould bethe samewhenthe systemisoperating properly.

-Onvehiclesequipped withaMassAirflow (MAF) Sensor, be surethesensor isclean and theduct
work and air box arein good condition, the M AF can effect line pressure control greatly.

MECHANICAL NOTES:

4

-Keepinmindthat ascantool or DVOM not only displayswhat iswrong, it alsodisplayswhat is

right. If the PCScontrol iscorrect but apressure gaugeindicates pressureisincorrect, thiswould
indicateamechanical probleminsidethetransmission. Usethechartin Figure 112 to compare
PCSampstothepressurethat should exist at that amp level.
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PRESSURE CONTROL SOLENOID (PCS) ELECTRICAL FAULT

73/93/P0748/P0961.......continued

DIAGNOSTIC NOTES continued:

BT T =]| [ PRESSURE CONTROL SOLENOID AMP/PRESSURE CHART
TP Sensor 2.96 Volts | | PRESSURE CONTROL SOLENOID (AMPS) |LINE PRESSURE (PSI)
TP Angle 66 % 0.98 55 - 65
Engine Speed 1975 RPM 0.90 65 - 90
\I;ghédf gpf eg t 0375 8 A“l,\lllplil’-|5 0.80 %01
Ol. ReT. ,urren .
0.70 -
PC Actual Current 0.78 AMPS .60 1;8 ﬁg
PC Sol. Duty Cycle 39 % _ ' -
Tow/Haul Mode Inactive 0.50 140 - 160
0.40 148 - 168
0.30 155 - 175
b 0.20 160 - 180
Frame 0 0.10 165 - 185
@ Record | 4 Graph | { ToTop More 002 17019

D C C

(l MOVE THE DECIMAL POINT

\ v TWO SPACES TO THE LEFT—}
\ S TO READ DISPLAY IN AMPS

ALTHOUGH THE COMPUTER IS CONTROLLING THE SOLENOID
ON THE POSITIVE (HI) SIDE, THE CURRENT CLAMP CAN GO ON
EITHER WIRE SINCE CURRENT FLOW IS THE SAME IN THE
ENTIRE CIRCUIT.

MAKE CERTAIN ARROW
ON CLAMP FACES POWER
SOURCE, WHICH IN THIS
CASE IS THE COMPUTER

PCM/VCM/TCM

PRESSURE CONTROL
SOLENOID HI

PRESSURE CONTROL
SOLENOID LO

Figure 112
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TCC PWM SOLENOID ELECTRICAL CIRCUIT FAULT
83/P1860/P2761/P2763/P2764

CODE FAULT MIL ON
83 TCC PWM Solenoid Circuit Fault NO
P1860/P2761] TCC PWM Solenoid Electrical Circuit Fault YES
P2763 TCC PWM Solenoid Electrical Circuit Voltage High YES
P2764 TCC PWM Solenoid Electrical Circuit Voltage Low YES

CODE DEFINITIONS: TCC PWM Solenoid Electrical Circuit Fault:

- Code 83: When the PCM commandsthe TCC PWM Solenoid* ON”, but thevoltageon Circuit
E 418remainsHIGH (systemvoltage) for two secondsor longer. The* MIL” will not be
turnedon, TCCwill beinhibited.
When thePCM commandsthe TCC PWM Solenoid“ OFF”, but thevoltageon Circuit
418 remainsLOW (Lessthan 1volt) for two secondsor longer. TCCwill beinhibited.
-CodeP1860/P2761:
When thePCM commandsthe TCC PWM Solenoid“ ON” (90% Duty Cycle), but
voltageon Circuit418remainsHigh, (systemvoltage) or LOW (0% Duty Cycle) for five
seconds or longer. TCC application will beinhibited, shift adaptswill befrozen anda
“FreezeFrame” recordwill bestored.
-CodeP2764:
TheVoltageon Circuit 418 remainshigh when the solenoidiscommanded“ ON”.
-CodeP2764:
ThePCM detectsan open or ashorttogroundon Circuit 418 when thesolenoidis
commanded“ ON".

DIAGNOSTIC NOTES:

2~ A -TheNormally Closed 4L 60E/4L80E TCC PWM SolenoidisaPulseWidth M odul ated solenoid
@ whichhasa resistancevalueof 10to 15 Ohmes.
O - TheTCC PWM Solenoidinthe4L 60E wasintroduced for the 1995 model year, the 4L 80E had the
TCCPWM Solenoidsinceitsbeginningin 1991 andisstill unchanged asof 2007.

-The TCCPWM Solenoidissupplied“Key On” power through case connector termina “E”. The
PCM/V CM controlsthe solenoid through theground sideon Circuit 418 at case connector
terminal “U”, Referto Figure 113.

- Therearetimeswhen the scantool will indicatethat the command to turn the solenoid on hasbeen
sent, wheninreality it hasnot. Useavolt meter on Circuit 418 (Usually Brown) toinsurethat the
voltageisbeing pulsed to ground during solenoid“ ON” time, Refer to Figure 113.

-Vehiclesthat usethe EC Cubed TCC systemwill haveagreater variancein signal asthecomputer
adjustsconverter clutch application. EC Cubed strategy varieswith vehicleapplicationand
operating conditions.

- The4L60E TCC PWM Solenoidisthesameasthe 3-2 Solenoid from 1993t0 1995 ONLY. The 3-2
Solenoid changed to an ON/OFF solenoid for the 1996 model year andisNOT interchangeable
withTCC PWM Solenoid.

- Since Code 83 did not exist in 4L 60E equi pped vehicle prior to the 1995 model year, if thereisno
wireat terminal “U” of thetransmission case connector, thenthe PCM hasanincorrect PROM.

- Theoperation of the TCC PWM Solenoidisdisplayed onthe scan tool aspercentage of duty cycle.
A DVOM settotheduty cycle position can beused to see actual duty cycleandthecompareittothe
same scan tool parameter to insurethescantool istelling thetruthasseenin Figure 115.
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TCC PWM SOLENOID ELECTRICAL CIRCUIT FAULT
83/P1860/P2761/P2763/P2764...continued

DIAGNOSTIC NOTES continued:

7~ A ltisapoor practicetoinstall the TCC regulator val veretaining clip from thebottom of thevalve
@ body. It can pinchthe TCC PWM Solenoid wiresagainst thefilter whenthepanistightened and
O ground out onthevalvebody, blowingthe“ TRANS’ fusewhentheignitionisturned on.

- Some 1999-2000 C/K Trucksand G Vansequi pped with the 4L 80E may haveacomplaint of
surging or stallingwhen coming to astop. Thiscomplaint feel slikeconverter clutch staying on.
Thisrequiresareflashto curethe problem as per factory bulletin 00-07-30-006.

- Thefeeling of TCC harsh application or TCC releasing and reapplying with throttle movement canf
be caused by injector connectorsbeing switched on vehicleswith sequential fuel injection.

- Circuit numbersmay vary, especially in“ P’ Vans, Chevy Forwards, GM C Tiltmasters, H1
Hummer and vehiclesthat were built as“Incomplete”.

POSSIBLE CAUSES: Code 83/P1860/P2761/P2763/P2764: TCC PWM Solenoid
Electrical Circuit Fault:

- TheTCC PWM Solenoidisfaulty.

E - Faulty internal wireharness, vehiclesequipped with 4L 80E that havereceived the case connector
updatewiring can cause solenoid codesdueto deterioration of the splices, over aperiod of time,
that were created when the new external wireswere connected to theoriginal vehiclewiring.

- A short to power or ground on Circuit 418, (Bulkhead connector damage).

-AnopeninCircuit418.

- Damaged terminal ends, Refer to Figure 114 for cavity dragtest.

- A Blown Fuse, causing power |ossto case connector terminal “E”, (Other solenoid codesshould be
stored).

- Afaulty ignition switch, causing intermittent power lossto case connector terminal “E” . (Other
solenoid codesshould bestored).Refer to Figure 113.

- Afaulty computer.

DIAGNOSTIC STEPS:

- Replacement of theinternal wire harnessfor a4L 60E will includethe TCC Enable Solenoid. The
r internal wireharnessfor the4L 60E/ 4L 80E areavailablethroughtheaftermarket. Any 4L 80E

equipped vehiclethat still hastheearly style case connector will require updating to the current
designlevel. Usethechartin Figure 121 toinsurecorrect location of theexternal connector wiring.
Besureto stagger the splicesapproximately 1v2inchesapart.
NOTE: Besuretoidentify thewireat terminal “K” intheearly case connector plug, cut thiswire
andtapeit back intothevehiclewireharness, ITISNOT USED intheupdated case connector. Pin
“K” wasaseparate battery voltage power supply for theTCC PWM Solenoid.

-Itwould bebest to snipthe Circuit 418 wire (See Figure 113) about 3inchesaway fromthe
computer and thetransmission and replaceit in order to savetime.

- Aswithmost OBD-I1 codes, when stored, maximum linepressurewill becommanded, therefore
PCSactual and desired ampswill bezero. All shift adaptswill befrozen, at thistimeall tap cell and
steady state parameterscannot be used for any diagnostics. The PCM will inhibit TCC engagement
and may not command 4th gear if thesystemisin“Hot Mode”.

-Whenthesecondfailureoccurs, a* Freeze Frame” will be storedinmemory.

- Thewiring harnesson“G” Vansisrouted between thefloor of thevan and asheet metal plate, wire
insul ation deterioration occursinthisarea. Check for bulkhead connector damageaswell.
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TCC PWM SOLENOID ELECTRICAL CIRCUIT FAULT
83/P1860/P2761/P2763/P2764...continued

DIAGNOSTIC STEPS continued:

CASE pcm
Tec PWM CONNECTOR TCC PWM CONTROL
SOLENOID P
é - —u]: CIRcuIT 418 — | 1
> 1 1
< 1 1 —
. O N\s 'gwl:';_l" TCC PWM
oo 10 AMP CONTROL
TO 3-2 TO 1-2 TO 2.3 TRANS FEEDBACK
SOLENOID SOLENOID goLENOID FUSE
Figure 113

4L 60E/4L 80E CASE CONNECTOR

@@ @@

ORONONORONC)
@@@@@
s

X

VEHICLE HARNESS SIDE

THE “U” TERMINAL IS
THE TCC/PWM SOLENOID
CONTROL CIRCUIT

CASE HARNESS SIDE

Figure 114
IMPORTANT NOTES:

®

-WhenusingaDV OM to check asolenoid circuit for resistance, usethemeter to verify if thecircuit
isopen or shorted only. A wire, unlikeasolenoid, can ohm good but cannot carry the current |oad
induced onit by the solenoid dueto wiredamage.

- Either check the current flow onthecircuit withalow current clamp, or, cut thewireand placeyour
meter inthecircuit, or usesometypeof devicethat iscapableof inducing aload onthewiresuch as
aheadlamp, crudeasthismay be, it works.A DVOM set to Duty Cycle(%) will alsowork well as
seeninFigure115.
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TCC PWM SOLENOID ELECTRICAL CIRCUIT FAULT
83/P1860/P2761/P2763/P2764...continued

DIAGNOSTIC STEPS continued:

Monitoring the
TCC PWM Solenoid
operation on the scan tool

TCC Data

TCC Duty Cycle 95 %
TCC €nable Yes
Monitoring the TCC Slip Speed 10 RPM
TCC PWM Solenoid TP Angle 27 %

duty cycle with a DVOM Vehicle Speed
Current Gear aq
ECT 194 F

Trans. Fluid Temp.

gL
- ” y

& /)

Genisys
or1c

Scan tool should

match DVOM
TCC PWM CASE PCM
CONNECTOR
SOLENOID res TCC PWM CONTROL

E % —HUH CIRCUIT 418 —

PN IGNITION TCC PWM
c sicmronmin 4 SWITCH CONTROL
ircuit 418 isBrown in
most GM applications FEEDBACK
Figure 115
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66/84/P0785/P0787/P0788/P1886 (4L 60/65/70/75E ONLY')

CODE FAULT MIL ON
66 3-2 Solenoid Circuit Electrical Malfunction (Trucks & Vans Only) NO
84 3-2 Solenoid Circuit Electrical Malfunction (Passenger Cars Only) NO
PO785/P1886| 3-2 Solenoid Electrical Circuit Fault YES
PO787 3-2 Solenoid Electrical Circuit Voltage Low YES
P0O788 3-2 Solenoid Electrical Circuit Voltage High YES

CODE DEFINITIONS: 3-2 Solenoid Electrical Circuit Malfunction:

- Code66: When thePCM commandsthe3-2 Solenoid“ ON”, but thevoltageon Circuit 897
E remainshigh for longer than 4 seconds.
-Code84: When the PCM commandsthe 3-2 Solenoid“ ON”, but thevoltageon Circuit 687
or 897 remainshigh for longer than 5 seconds.
-Code: PO785/P0787/P1886:
When the PCM commandsthe 3-2 Solenoid“ ON”, but thevoltageon Circuit 687
remainshigh for longer than 5 seconds. ThePCM commandsthe 3-2 Solenoid
“OFF”, butthevoltageon Circuit 687 remainslow.
-CodeP0788: When thePCM commandsthe 3-2 Solenoid“ ON”, but thevoltageon Circuit 687
remainshigh.

DIAGNOSTIC NOTES:

2~ A -TheNormaly Closed 4L60E 3-2 Solenoidisresponsiblefor acontrolled 3-2 downshift by
O regul ating thetiming between the application of the 2-4 band and therel ease of the 3-4 clutch.

O -Inmodel years 1993 to 1995 the 3-2 solenoid was apul sewidth modul ated (PWM) solenoid witha
resistancevalueof 10-15 ohms. The PCM would keep theduty cycleat 90%in 2nd, 3rd and 4th
gears, inall other gearstheduty cycleiszero. During the 3-2 down shift theduty cyclewould be
regulated by thePCM to control the 3-2 down shift.

- Beginningwiththe 1996 model year, the 3-2 Sol enoid changed to an ON/OFF Solenoidwitha
resistance of 20-30 ohms. The ON/OFF Solenoid operated in much the sameway asthe PWM
Solenoid did, except now the PCM would turnthesolenoid onin 2nd, 3rd and 4thgearsand keep it
off inall others. Ona3-2 down shift the PCM would turn the solenoid on and off to regul atethe
timing of 2-4 band application and 3-4 clutchrelease. Obviously thetwo solenoidsand their
respectivevalvebodiesand spacer plateswerenot interchangeabl e. Electrically, thesolenoid
circuitswereconfusing dueto alack of standardization.

Becausethe4L 60E isusedin both passenger carsand trucksand vans, wirecolorsaswell ascircuit
numberswere not consistent, not to mention PCM terminal locations. The PCM controlled ground
circuit could becircuit 897 or 687, depending onyear and model. Thewirecolor could beBrownif
itisina“B” or “D” body, or Whiteifitisina“C”,“K”,“M”,“G",“Y” or “F" body. However, itis
alwayscaseconnector termina “S”.

The3-2 Solenoidis, likemost other 4L 60E solenoids, isfed power through case connector
terminal “E”. ThiscircuitisalwaysPink but it could be Circuit 1149, 539, 239, 1020 or 139,
depending onyear and model.

- The PWM 3-2 Solenoid can be checked on the scan tool by viewing the percentage of duty cycleor
withaDV OM voltagesetting or withit set to duty cyclesimilar totheillustrationin Figure 115.

- The ON/OFF Solenoid can be checked on the scan tool asan on/off parameter or withaDV OM for
systemvoltagewhenitisoff, or lessthanavolt whenthe PCM ispulling thecircuit toground as
seeninFigure124.
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3-2SOLENOID ELECTRICAL CIRCUIT FAULT
66/84/P0785/P0787/P0788/P1886...continued

IMPORTANT NOTES:

-A 3-2 solenoidthat isleaking, either dueto the solenoiditsel f or under sized o-rings, can cause
( )  dlippinginany forward gear with flaresontheshifts.
y - SwitchingaPWM TCC solenoid (1993-1995) will causea2-3 shift only condition. The
transmission will takeoff in 2nd eveninthe manual low position.

POSSIBLE CAUSES: Code 66/84/P1886/P0785/P0787/P0788: 3-2 Solenoid Electrical

- The3-2 Solenoidisfaulty. Circuit Malfunction:

- Switching the 3-2 ON/OFF Solenoid withthe TCC PWM Solenoid (1996 & L ater).

- Faulty internal wireharness.

- A short to power or ground on Circuit 897 or 687, (Bulkhead connector damage).

-AnopeninCircuit 897 or 687.

- Damaged terminal ends.

-Water or oil intrusion of the case connector.

- A Blown Fuse, causing power lossto case connector terminal “E”, (Other solenoid codesshould be
stored).

- Afaulty ignition switch, causing intermittent power lossto case connector terminal “E” . (Other
solenoid codes should be stored).

- Afaulty computer.

DIAGNOSTIC STEPS:

-Replace 3-2 solenoid.

r -Makecertainthecorrect 3-2 solenoidisused for the application, PWM 1993-1995(10-15 Ohms),
ON/OFF 1996 and | ater, (20-30 Ohms), Refer to Figure 117.

- Replacewireharness, aftermarket partsareavailable.

-Repair wiring asnecessary by referringtothediagramin Figure 116.

- Check terminal end cavitieswitha#59 wiregaugedrill bit. Refer to Figure 118 for terminal
location. Transmissionwiringon*“ G” Vansisrouted between thefloor of thevan and asheet metal
plate, wiring can deterioratein thisarea, check for bulk head connector damageaswell.

-Repair short and replacefuse.

-Replaceignition switch or userelay wireharnessasshownin Figure 125.

- Replace computer, new or rebuilt computers must be programmed or vehiclewill not start.

PCM
22 CASE
SOLENOID corlgy_E_g:ron 3-2 CONTROL

$<> Hs] CIRCUIT 897/687—:f .__L

i i |—|E IGNITION 32 -

= :}l’wr > swiTcH CONTROL

To Tcc pwm 10 1-2 TO 2-3 TRANS FEEDBACK

SOLENOID SOLENOID 5o ENOID FUSE
Figure 116
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3-2SOLENOID ELECTRICAL CIRCUIT FAULT
66/84/P0785/P0787/P0788/P1886...continued

DIAGNQOSTIC STEPS continued:

3-2 SOLENOID AND TCC/PWM SOLENOID IDENTIFICATION

"WHITE" \ %

CONNECTOR
N \\ 4
1993-1995 3-2 DOWNSHIFT (PWM) SOLENOID
AND 1995-1996 TCC/PWM SOLENOID
<4¢———  10-15OHMSRESISTANCE

"WHITE PLASTIC" STEM "GRAY PLASTIC" STEM
AND CONNECTOR AND CONNECTOR

<4— METAL STEM

CASE DIAMETER
1S .990" T

1996 AND 1997

3-2 (ON/OFF) SOLENOID
20-30 OHM SRESISTANCE
1997 AND LATER
CASE DIAMETER TCC/PWM SOLENOID
1S.890" 10-15 OHM S RESISTANCE
Figure 117
4L 60E CASE CONNECTOR

Pee®
0PP0PPO®
\0 P @@ ®®

‘QL?@@@‘

VEHICLE HARNESS SIDE CASE HARNESS SIDE

THE*“S TERMINAL IS
THE 3-2 SOLENOID
CONTROL CIRCUIT

Figure 118
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977

CODE FAULT MIL ON

82/P0753 | 1-2 (A) Shift Solenoid Circuit Electrical Malfunction NO/YES

81/P0758 | 2-3(B) Shift Solenoid Circuit Electrical Malfunction NO/YES
PO973 1-2 (A) Shift Solenoid Circuit Voltage Low YES
P0974 1-2 (A) Shift Solenoid Circuit Voltage High YES
P0O976 2-3 (B) Shift Solenoid Circuit Voltage Low YES
PO977 2-3 (B) Shift Solenoid Circuit Voltage High YES

CODE DEFINITIONS: 1-2 (A)/2-3 (B) Shift Solenoid Electrical Circuit Malfunction:
H -Code82: When thePCM commandsthe 1-2 Shift Solenoid“ ON”, but thevoltageon Circuit

1222 remainsHIGH (systemvoltage) for two secondsor longer. The* MIL” will
not beturnedon, TCCwill beinhibited, maximumlinepressurewill be
commanded and 2ndand 3rdgearsonly areavailable.

When thePCM commandsthe 1-2 Shift Solenoid“ OFF”, but the voltageon
Circuit 1222 remainsLOW (L essthan 1 volt) for two secondsor longer. 1st and 4th
gearsonlyareavailableaswell astheabovementioned actions.

- CodeP0753: When thePCM commandsthe 1-2 Shift Solenoid“ ON”, but voltageon Circuit

1222 remainsHigh, (systemvoltage) or LOW (Lessthan 1 volt) when solenoidis
turned” OFF” for fivesecondsor longer. TCC application will beinhibited,

4L 60E will bein 3rd gear limpmode, 4L 80E will bein 2nd gear limp modeandthe
MIL will beilluminated.

-Code81: When thePCM commandsthe2-3 Shift Solenoid“ ON”, but thevoltageon Circuit

1223 remainsHIGH (systemvoltage) or LOW (Lessthan 1volt) when solenoidis
turned“ OFF” for two secondsor longer. The*“ MIL” will not beturnedon, TCC
will beinhibited, maximumlinepressurewill becommanded and 2nd and 3rd
gearsonlyareavailable.

-CodeP0758: When thePCM commandsthe 2-3 Shift Solenoid“ ON”, but voltageon Circuit

1223remainsHigh, (systemvoltage) or LOW (Lessthan 1 volt) when solenoidis
turned“ OFF” fivesecondsor longer. TCC application will beinhibited, 4L 60E
will bein 3rdgear limp mode, 4L80E will bein 2nd gear [impmodeandtheMIL
will beilluminated.

-CodeP0973: ThePCM detectsan open or ashort toground on the 1-2 Shift Solenoid Circuit

1222 whenitiscommanded“ ON” for longer than 4.3 seconds.

-CodeP0974: The PCM detectshigh voltageon 1-2 Shift Solenoid Circuit 1222, (noground

signal).

-CodeP0976: The PCM detectsan open or ashorttoground on the 2-3 Shift Solenoid Circuit

1223 when itiscommanded“ ON” for longer than 4.3 seconds.

-CodeP0977: ThePCM detectshigh voltageon 2-3 Shift Solenoid Circuit 1223, (hoground

signal).

IMPORTANT NOTE:

P

-Newdoesnot alwaysmean good! Thiscan besaidfor any part, but solenoidsseemto havethis

problemall to often. Itiseasy toloseconfidenceor think “it can’t bethat solenoid, | replacedit”.
Don’'tfal intothistrap, if you' reconfident that thetransmission anditscontrol system aregood,
thenitmight just bethat new solenoid youjustinstalled.
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977...continued

Technical Service Information

DIAGNOSTIC NOTES:

> A - TheNormally Open4L60E/4L80E Shift Solenoidsare ON/OFF solenoidswhich havea
O resistancevalueof 20to 30 Ohms.

O - The Shift Solenoidsare supplied“Key On” power through case connector terminal “E”. The
PCM/VCM controlsthe solenoidsthrough theground sideon Circuits 1222 and 1223 at case
connector terminals “A” and“B”.

- Therearetimeswhen the scan tool will indicatethat the command to turn the solenoid on hasbeen
sent, wheninreality it hasnot. Useavolt meter on Circuits 1222 and 1223 toinsurethat lessthan
onevolt exists, indicating that thecomputer hasinfact grounded Circuit 1222 and 1223. Voltage
onthecircuit, over onevolt, meansthe computer cannot pull thecircuit all theway to ground.

-Insituationswhereawrong gear start existsor certain gearsare missing usethe scan tool to check
solenoid command in order to separate amechanical from an el ectrical problem using the solenoid
firing order chartin Figure 119.

- Usethe scantool shi-directional control or atransmissiontester to seeif all thegearscan beforced,
thishelpsto determineif the problemisinsideor outsidethetransmission. Then compareittothe
solenoid commandsthat are given by thecomputer.

- Circuit numbersmay vary, especially in“ P’ Vans, Chevy Forwards, GM C Tiltmasters, H1
Hummer and vehiclesthat werebuilt as“Incomplete”.

4L 60E SHIFT SOLENOID SEQUENCE 4L 80E SHIFT SOLENOID SEQUENCE
GEAR SSA SSB GEAR SSA SSB
1ST ON ON 1ST ON OFF
2ND OFF ON 2ND OFF OFF
3RD OFF OFF 3RD OFF ON
4TH ON OFF 4TH ON ON
Figure 119

IMPORTANT NOTES:

®

-A vehiclemay exhibit strange operation such asshifting backwards, erratic shifting or aneutral

condition. Thereasonfor thismay bethat thewrong computer wasinstalled, aPCM fromavehicle
witha4L60E wasinstalledinavehiclethat isequipped witha4lL 80E or viceversa.

- Thesolenoidfiring order for 4L 60E and 4L 80E (Refer to Figure 119) are opposite each other and

will causethiserratic operation. AV CM/PCM can a so mistakenly bere-programmedfor the
incorrect solenoidfiring order.

-A cluemight be codesthat are stored for acomponent that thetransmission in thevehicledoesnot

have, or datathat makesno sensefor theunit thatisinthevehicle.

-Whenviewing thedatadisplay onthescantool, parametersmay be seenthat aredisplayed as

follows: 1-2 Solenoid___Shorted, or 1-2 Solenoid _ Openwhenthereareno solenoid codes
stored, thereisno problem. That’ sbecausethisisindicating the state of thesolenoid driver inside
the computer. Whenit displays*” Shorted, the solenoidison, thecircuitisgrounded. Whenit
displays*“open”, thesolenoidisoff, thecircuit hassystemvoltageonit. Thiswill occur with any of

the ON/OFF solenoidsinthe4lL 60E/4L 80E.
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977...continued

POSSIBLE CAUSES: Code 82/P0753/P0973/P0974/81/P0758/P0976/P0977:

=y

1-2/2-3 Shift Solenoid Electrical Circuit Malfunction:

- The1-2 or 2-3 Shift Solenoidisfaulty.

- Faulty internal wireharness, vehi clesequipped with 4L 80E that have recel ved the case connector
update wiring can cause sol enoid codes dueto deterioration of the splicesthat were created when
thenew external wireswere connected to theoriginal vehiclewiring.

- A short to power or ground on Circuit 1222 or 1223, (Bulkhead connector damage).

-Anopenin Circuit 1222 or 1223.

-Damaged terminal ends.

-Water or oil intrusion of the case connector.

- A Blown Fuse, causing power |ossto case connector terminal “E”, (Other solenoid codesshould be
stored).

- Afaulty ignition switch, causing intermittent power |ossto case connector terminal “E”. (Other
solenoid codes should be stored).

- A faulty computer.

DIAGNOSTIC STEPS:

- Replacement of theinternal wireharnessfor a4L 60E will includethe TCC Enable Solenoidandis
available fromaftermarket sources. Theinternal wire harnessfor a4L 80E isavailablethroughthe
aftermarket. Any vehiclethat still hasthe early stylecaseconnector will requireupdating tothe
currentdesignlevel. Usethechartin Figure 121 toinsure correct | ocation of theexternal connector
wiring. Besureto stagger thesplices approximately 1%2 inchesapart.

NOTE: Besureto Identify thewire at terminal “K” in the early case connector plug, cut thiswire

andtapeit back intothevehiclewireharness, ITISNOT USED intheupdated case connector.

- Therewill betimeswhen the diagnostic processcallsfor manual control of asolenoid. If thescan
tool isincapable of bi-directional control then atransmissiontester would dothejob, preferably
onethat will display what the PCM istelling the solenoid to do aswell asoperatingitindependently
of thecomputer asseenin Figure 120 bel ow.

SELECT CODE © — SOLENOID TEST [0) SOLENOIDS
VEHICLE / TRANSMISSION o — SHIFT TEST SENSORS ACTUATORS - OUTPUTS
© — MONITOR COMPUTER MODULE A D awrs
O —sPEciaL TEST 010 ; vours
TRANSMISSION OPERATION 0 2 @
GGB GEAR FUNCTIONS PRESSURE L
SOLENOID 030
0oQ| | e
020 §
% % 5
ololo] Il —SraV e RElk:
e A A 00 1l 818 1
ENTER FUNCTION 5 T
B CLEAR A A © 00 0+@ E
—4 MAX A R
TranX 2000 weorosvos || 949 @
TRANSMISSION ANALYZER LA (o] GREEN = GROUND (0 N O)
z 0-
TECHNOLOGY INC. ® o @

Figure 120
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977...continued

DIAGNOSTIC STEPS continued:

[FTefp]c]
)

4. 80E EARLY CASE CONNECTOR 4L 80E LATE & 4L60E CASE CONNECTOR

MODEL REFERENCE CHART FOR 4L80E EXTERNAL WIRING
NEW oLD NEW | "G" VAN "C & K" TRUCK| "P" VAN "R/V" TRUCK

CAVITY |CAVITY| WIRE COLOR[gLD WIRE COLOR| OLD WIRE COLOR |OLD WIRE COLOR| OLD WIRE COLOR

A A |LT GREEN| LT GREEN LT GREEN LT GREEN LT GREEN

B B YELLOW | YELL/BLACK YELL/BLACK | YELL/BLACK ] YELL/BLACK

C L ORANGE | RED/BLACK RED/BLACK RED/BLACK | RED/BLACK

D M LT BLUE |LT BLU/WHT LT BLU/WHT |LT BLU/WHT| LT BLU/WHT

E C PINK |PNK or PNK/BLK|] PNK or PNK/BLK |*PNK or PNK/BLK|PNK or PNK/BLK

L G |DK GREEN|BLACK/YELL BLACK/YELL | BLACK/YELL | BLACK/YELL

M H PURPLE |PURPLE or BLK| PURPLE or BLK |PURPLE or BLK|PURPLE or BLK

N D GRAY PINK PINK PINK PINK

P F RED RED RED RED RED

R E DK BLUE DK BLUE DK BLUE DK BLUE DK BLUE

S J WHITE DK BLUE |TAN/BLK or DK BLU|TAN/BLK or DK BLU| TAN/BLACK

K DO NOT USE ON NEW CONNECTOR - TAPE BACK INTO HARNESS

*SOME "P" COMMERCIAL CHASSIS MODELS, THE ORIGINAL WIRE COLOR IS BROWN

Figure 121
DIAGNOSTIC STEPS continued:

-When checking circuitsfor damage, usethewirediagramin Figure 122 toidentify thesecircuits. In

U most applicationsthe 1-2 Shift Solenoid external wirecolor will be Light Greenand the 2-3 Shift
Solenoid external wirecolor will beYellow/Black. The solenoid power supply wireat Terminal
“E” will bePink except 1991 to 1993 4L 80E whichwill be Pink/Black andislocated at case
connector terminal “ C”, Refer to Figure 122 for case connector terminal location.

-Referringto Figure 124, unplug the PCM connector containing circuit 1222 or 1223, and with the
ignition on, probetheterminal endsfor the 1-2 or 2-3 shift solenoid with avoltmeter withthe
negative meter lead to ground. If thevoltage supply at terminal “ E” isgood and the solenoidsand
circuitwires 1222 and 1223 are al so good, battery voltagewill be present at theV CM/PCM
connector terminal ends.

-If thevoltmeter displayszero, thecircuitisopen. If thevoltmeter displayslessthanavolt, the
circuitisgrounded. The GM spec on ground switched on/off solenoidsis, anything over 0.75volts
isnot fully ground switched.

-If thecircuit hasbattery voltageon it whentheignitionison, but haslessthan 1 volt whenitis
connected to the computer, the solenoid driver isshorted to ground and computer replacement
will benecessary.

-Thewireharnesson“G” Vansisrouted between thefloor and asheet metal plate, wireinsulation
deterioration can occur inthisarea, be sureto check for bulkhead connector damageaswell.

AUTOMATIC TRANSMISSION SERVICE GROUP
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977...continued

DIAGNOSTIC STEPS continued:

PCM
1-2 SHIFT CASE
- CONNECTOR ]
SOLENOID oo 1-2 SHIFT CONTROL
I als
CIRCUIT 1222 —]
g ot T3
1 1 —_—
1
M 10 AMP 1-2 CONTROL
To Tcc PWM Pl T::S'Ls FEEDBACK
SOLENOID H !
(/_ | | gt . o GNITION
TO 3-2 ToTCC 1 ! SWITCH
SOLENOID ENABLE ! | 1
SOLENOID H ! 2-3 CONTROL
i i FEEDBACK
L) 1
1 1 —
1 1 —
1 1
“E e
"Bl CIRCUIT 1223 — | 0—_.|_
2-3 SHIFT P 2-3 SHIFT CONTROL
SOLENOID

Figure 122

-When disconnecting the case connector plug from thetransmission, the plug may bewiggled
sidewaysto get it unplugged. Thiscan cause expansion of thefemale cavitiesinthevehicle
connector aswell asbent pinsinthe case connector.

Thefemalecavity can becheckedfor sizeby using a#59wiregaugedrill bit asshowninFigure
123. Thedrill bit measures.041” and afirmdrag onthedrill bit should befelt. Makecertainal mae
pinsarenot bent, broken or pushed back into the plastic connector. Kent-Moore Tool J-39775 can
be ordered whichisatest harnessand comeswith adaptorsthan can check thedrag on both the
femal e cavitiesand themal e pinsin the connectors.

USE A#59DRILL 4L 60E & 4L 80E LATE CASE CONNECTOR 4 B
BIT TO CHECK N

CAVITY DRAG

THE“A” & “B” TERMINALSARE
THE SHIFT SOLENOID
CONTROL CIRCUITS

VEHICLE HARNESS SIDE CASE HARNESS SIDE

Figure 123
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1-2(A)/2-3(B) SHIFT SOLENOID ELECTRICAL CIRCUIT FAULT
81/82/P0753/P0758/P0973/P0974/P0976/P0977...continued

DIAGNOSTIC STEPS continued:

CHECKING SHIFT
SOLENOID CIRCUITS

THE CIRCUIT ISOPEN

THE COMPUTER ISFAULTY

Figure 124

-When solenoid codesare stored dueto avoltage drop at case connector terminal “E” caused by a
faulty ignition switch, either replacetheignition switch or makethe harnessusing astandard relay
asseeninFigure 125 below to bypasstheignition switch and eliminatethe codes. Thesecodesare
usually stored after enginestartup. Itisagood ideato put afunction explanation tag onthe harness.

Front of Truck
Hook wire to the front most outside 10 amp fuse
fuse in the underhood fuse box.
It is a 20 amp fuse. Be sure to
hook up on the fused side.

= Ground

12 Volt power supply
from behind the fuse
box under hood

Pin “E” At Case
Connector

Figure 125
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0O757

CODE FAULT MIL ON
PO751 1-2(A) Shift Solenoid Performance Malfunction (No First, No Fourth) YES
PO752 1-2(A) Shift Solenoid Performance Malfunction (No Second, No Third) YES
PO756 2-3(B)Shift Solenoid Performance Malfunction (No First, No Second) YES
PO757 2-3(B) Shift Solenoid Performance Malfunction (No Third, No Fourth) YES

CODE DEFINITIONS: 1-2(A)/2-3(B) Shift Solenoid Perfor mance Malfunction; 4L 60/65E Gas:

-CodeP0751: Thefollowing conditionsoccur twiceduringthesametrip:
B Condition 1: When thePCM commandsfirst gear for at least 2 seconds, the
calculatedgear ratiois0.95t0 1.83for at least 0.5 secondsandthe
PCM detectsa 2-2-3-3 shift pattern.
Condition 2: When the PCM commands fourth gear for at least 1 second, the
calculated gear ratio is0.95 to 1.15 for at least 6 seconds and the
PCM detects a 2-2-3-3 shift pattern.
-CodeP0752: Thefollowing conditionsoccur twice:
Condition 1: When thePCM commands second gear for at least 1 second, the
calculatedgear ratiois3.00t03.30for at least 2 secondsandthe
PCM detectsa 1-1-4-4 shift pattern.
Condition 2: When thePCM commandsthird gear for atleast 1 second, the
calculated gear ratio is0.65 to 0.90 for at least 2 seconds and the
PCM detects a 1-1-4-4 shift pattern.
- Code PO756: The following conditions occur once:
Condition 1: When the PCM commandsfirst gear for at least 2 seconds, the
calculatedgear ratiois0.00to 1.40for at least 2 secondsandthe
PCM detectsa4-3-3-4 shift pattern.
Condition 2: When the PCM commands second gear for at least 1 second, the
calculated gear ratiois0.90to 2.20for at least 2 secondsandthe
PCM detectsa4-3-3-4 shift pattern.
-CodeP0757: Thefollowing conditionsoccur once:
Condition 1: When thePCM commandsthird gear for atleast 1 second, the
calculated gear ratio is 1.60 to 1.80 for at least 2 seconds and the
PCM detects a 1-2-2-1 shift pattern.
Condition 2: When the PCM commands fourth gear for at least 1 second, the
calculated gear ratio is 1.80 to 3.30 for at least 2 seconds and the
PCM detects a 1-2-2-1 shift pattern.

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 60/65E Gas:

transmission respondswith theincorrect gear or the PCM cal cul atestheincorrect target rpm for
that commanded gear. | n most casesthisisamechanical fault!

-HOWEVER, therearerareinstanceswhen the PCM did not pull the solenoid circuit to ground
sufficiently resulting in aninadequate volumeof oil to strokethe shift valve. Thisisusually dueto
acircuit board probleminsidethe PCM. Becausethecircuitisnot outsidethefailure specs, the
PCM will not storearelated el ectrical circuit code.

(9 - The codesdescribed aboveare stored when the PCM commandsthe correct gear, but the
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0757...continued

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance M alfunction; 4L 60/65E Gas
continued:

-Inorder for these solenoid performance codesto bevalid, thefollowing criteriamust be addressed
(Du first: -TPScodesP0122 or P0123 must not bestored.
y V' SS codes P0502 or PO503 must not be stored.
-TCC Enabl e Solenoid code PO740 must not be stored.
-TCC Stuck “ON" code PO742 must not be stored.
-1-2 & 2-3 Shift Solenoid el ectrical circuit codesPO753 or PO758 must not be stored.
-3-2 Solenoid codes PO785 or P1886 must not be stored.
Transmission Fluid Pressure Switch code P1810 must not be stored.
-TCC PWM Solenoid codesP1860 or P2761 must not be stored.
‘Theengineisnotinfuel cut.
-The selected gear rangeisDA4.
-Thetransfer caseratioin4WD Lowis0.9t01.2.
-Thetransfer caseratioin4WD Highis2.6t02.85.
- TCCwill beinhibited, linepressurewill behighand all shift adaptswill befrozen.

CODE DEFINITIONS: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 70E Gas:

-CodeP0751: Thefollowing conditionsoccur twiceduringthesametrip:

E Condition 1: When thePCM commandsfirst gear for at least 0.5 seconds, the
resulting gear ratiois 1.23t0 1.84 and the PCM detects a 2-2-3-3
shift pattern.

Condition 2: When the PCM commands fourth gear for at least 1 second, the
resulting gear ratio is 0.95 to 1.15 and the PCM detects a 2-2-3
-3 shift pattern.

-CodeP0752: Thefollowing conditionsoccur:

Condition 1: When thePCM commandssecond gear for at least 2.25 seconds,
thecalculated gear ratiois2.88t03.33andthe PCM detectsa 1-1-4
-4 shift pattern.

Condition 2: When thePCM commandsthird gear for at least 2.25 seconds, the
resulting gear ratiois0.30to 0.80 and the PCM detectsa 1-1-4
-4 shift pattern.

- Code PO756: The following conditions occur twice during the same trip:

Condition 1. When the PCM commandsfirst gear for at least 1 second, the
resultinggear ratiois0.60to 1.14 and the PCM detectsa 4-3-3-4
shift pattern.

Condition 2: When the PCM commands second gear for at least 2 seconds, the
resulting gear ratiois0.70 to 1.20 and the PCM detects a 4-3-3-4
shift pattern.

-CodeP0757: Thefollowing conditionsoccur:

Condition 1: When the PCM commandsthirdgear for atleast 1 second, the
resulting gear ratio is 1.59 to 1.80 and the PCM detects a 1-2-2-1
shift pattern.

Condition 2: When the PCM commands fourth gear for at least 2 seconds, the
resulting gear ratio is 1.80 to 3.30 and the PCM detects a 1-2-2-1
shift pattern.
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0757...continued

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 70E Gas:

-Inorder for these solenoid performance codesto bevalid, thefollowing criteriamust be addressed
(Du first: -Input Speed Sensor code PO716 or PO717 must not be stored.
y -Output Speed Sensor codes PO722 or P0723 must not be stored.
TCC Stuck “ON” code PO742 must not bestored.
-1-2 & 2-3 Shift Solenoid electrical circuit codesP0973, P0974, PO976 or PO977 must not be
stored.
Transmission Component Slip code P0894 must not be stored.
-When PO751 isstored, the PCM will command maximum line pressureand all shift adaptive
functionswill befrozen.
-When PO752isstored, maximum linepressurewill becommanded, all shift adaptswill befrozen
and 3-2 downshiftswill beinhibited at speedsgreater than 25 mph (40km/h).
-When code PO756 isstored, the PCM commandsasoft landing to 2nd gear, 1st gear will be
inhibited, maximum linepressurewill be commanded and all shift adaptswill befrozen.
-When P0757 isstored, the PCM commands 3rd gear limp mode, maximum line pressurewill be
commanded and all shift adaptswill befrozen.

CODE DEFINITIONS: 1-2(A)/2-3(B) Shift Solenoid Perfor mance Malfunction; 4L 80/85E Gas:

-CodeP0751: Thefollowing conditionsoccur:

E Condition 1: When thePCM commandsfirst gear for at least 2 seconds, the
resulting gear ratiois 1.23to 1.84 and the PCM detects a 2-2-3-3
shift pattern.

Condition 2: When the PCM commands fourth gear for at least 3.75 second,
theresulting gear ratio is 0.95 to 1.15 and the PCM detects a 2-2
-3-3 shift pattern.

-CodeP0752: Thefollowing condition occursfivetimes:

Condition 1: When thePCM commandssecond gear for at least 2.25 seconds,
thecalculatedgear ratiois2.88t03.33andthe PCM detectsa 1-1-4
-4 shift pattern.

-CodeP0756: Thefollowing conditionsoccur twiceduringthesametrip:

Condition 1: When the PCM commands first gear for at least 2.5 seconds, the
resultinggear ratiois0.60to 1.14andthe PCM detectsa4-3-3-4
shift pattern.

Condition 2: When the PCM commands second gear for greater than 2.7
seconds, the resulting gear ratiois0.70to 1.20 and the PCM
detects a 4-3-3-4 shift pattern.

-CodeP0757: Thefollowing condition occursseven times:

Condition 1. WhenthePCM commandsthirdgear for at least 2.25 seconds, the

resulting gear ratio is 1.48.

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance M alfunction; 4L 80/85E Gas:

® - Inorder for these solenoid performance codesto bevalid, thefollowing criteriamust be addressed
first: -Input Speed Sensor code PO716 or PO717 must not be stored.
-TCC Stuck “ON” code PO742 must not be stored.
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0757...continued

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 80/85E Gas
continued:

first: -MAP Sensor codes P0106, P0107 or P0108 must not be stored.
-Shift Solenoid codes PO753 or PO758 must not be stored.
‘TPScodesP0121, P0122 or P0123 must not be stored.
'V SScodes PO502 or PO503 arenot stored.
-Transmission Fluid Pressure Switch Assembly code P1810isnot stored.
-TCCPWM Solenoid code P2761 must not be stored.
‘MAF Sensor codes P0101, P0O102 or P0103 must not be stored.*
-TCC* Stuck Off” code P0741 must not be stored.
-Transmission Component Slip code P0894 must not be stored.
-Thetransfer casemust not bein 4WD L ow.
Transmission fluid temperatureisabove 68 degrees Fahrenheit.
-When codesPO751 or PO752 are stored, maximum line pressurewill be commanded and all shift
adaptswill befrozen.
-When code PO756 isstored, asoft landing to 2nd gear (Limp Mode) will occur, maximumline
pressurewill becommanded and all shift adaptswill befrozen.
-When code PO757 isstored, asoft landing to 2nd gear (Limp Mode) will occur, maximumline
pressurewill be commanded and all shift adaptswill befrozen.

A faulty MAF Sensor can cause flared shifts as well as freezing the PCS amps, causing low line pressure,

-Inorder for these solenoid performance codesto bevalid, thefollowing criteriamust be addressed

CODE DEFINITIONS: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 80/85E Diesdl:

-CodeP0751: Thefollowing conditionsoccur twice:

E Condition 1: When thePCM commandsfirst gear for at least 1.5 seconds, the
resulting gear ratiois 1.23to 1.84 and the PCM detects a 2-2-3-3
shift pattern.

Condition 2: When the PCM commands fourth gear for at least 3.5 seconds,
the resulting gear ratio is0.95 to 1.15 and the PCM detects a 2-2
-3-3 shift pattern.

-CodeP0756: Thefollowing conditionsoccur twiceduringthesametrip:

Condition 1. When the PCM commandsfirst gear for at least 2.8 seconds, the
resultinggear ratiois0.60to 1.14andthe PCM detectsa4-3-3-4
shift pattern.

Condition 2: When the PCM commands second gear for greater than 2.8
seconds, the resulting gear ratio is0.70to 1.20 and the PCM
detects a 4-3-3-4 shift pattern.

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 80/85E Diesal:

-Inorder for these solenoid performance codesto bevalid, thefollowing criteriamust be addressed
(DU first: -Input Speed Sensor code PO716 or PO717 must not be stored.
y 'V SS codes P0502 or PO503 must not be stored.
Transmission Fluid Pressure Switch Assembly codesP1810, P1815, P1816, P1817 or P1818
must not be stored.
-Shift Solenoid electrical circuit codesmust not be stored.
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0757...continued

IMPORTANT NOTES: 1-2(A)/2-3(B) Shift Solenoid Performance Malfunction; 4L 80/85E Diesel
continued:

Transmission fluid temperatureisover 68 degrees Fahrenheit.
(@/ ‘Thetransfer casemust notbein4WD Low.
y -Four Wheel DriveL ow Signal code P1875 must not bestored.
-When code PO751 isstored, Maximum line pressurewill becommanded and all shift adapt
functionswill befrozen.
-When code PO756 isstored, 2nd gear will becommanded (limp mode), maximum linepressure
will becommanded and all shift adapt functionswill befrozen.

POSSIBLE CAUSES: Code P0O751/P0752/P0756/P0757: 1-2(A)/2-3(B) Shift Solenoid
Performance M alfunction:

- Shift Solenoid Electrical Circuit codesare set.

-Undersized or missing solenoid o-rings.

- Stuck or hanging shift valves, or broken shift valve springs.

-Valvebody or case casting faults.

- Poor fitting or incorrect val ve body gaskets.

-Usinga1995 or earlier valvebody ina1996 or |ater 4L 60E seriestransmission.

-Internal component failure.

-Low or highlinepressure.

-Lossof solenoidfeed oil.

- Accumulator piston problems.

-Misplaced or missing checkballs, or stuck in or punched through spacer plate.

- Anything that can causethe shift patternsindicated in the code definitionsor incorrect rpmwhile
shift solenoid commandiscorrect.

DIAGNOSTIC STEPS:

-First, verify that shift solenoid commandiscorrect, Refer to Figure 119.
r - Check solenoid operation using the scan tool sbi-directional control featureor asolenoid or

transmission tester, or replacethem.

-Makecertain solenoid o-ringsfit properly and shift valvesarefreeand valve springsare good,
Refer toFigure 126.

- If thetransmission exhibitsthe same problem asit cameinwith after overhaul, thevalvebody or
casewould be suspect.

- Check valve body gasketsto spacer platefitinorder toverify correct usage. If valvebody gaskets
arefitting poorly, 10to 15 secondsin amicrowaveovenwill shrink a“grown” gasket to proper fit.

-For the 1996 model year 4L 60E received achangeto the 3-2 Solenoid, it becamean ON/OFF
solenoid asopposed to the 1995 and earlier 3-2 solenoid whichwasaPWM solenoid. Inaddition,
thevalveline-up and spacer plateal so changed, incorrect usage can cause gear sel ection problems
whilesolenoid command remains correct resulting inthe setting of solenoid performance codes.

-Badly slipping clutch, band or one-way clutchescan resultin solenoid performance codesset.
Valvewear can also causeslippageor line pressureissues.

-Low linepressure can cause sever slippageof friction componentsand highlinepressurecanflood
shift solenoid hydraulic circuitswhich canresultinwrong gear startsor missing gears.

- Broken or worn accumul ator pistons can cause severedlip of their respectivefriction component.

- Check for missing or damaged checkball saswel | asdamaged spacer plates.
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1-2(A)/2-3(B) SHIFT SOLENOID PERFORMANCE MALFUNCTION
PO751/P0752/P0756/P0757...continued

DIAGNOSTIC STEPS continued:

OVERDRIVE RANGE - SECOND GEAR (4L60E SERIEYS)

Figure 126

- To hel p speed the diagnostic procedure al ong, usethe scan tool to view thetransmission gear ratio
asseeninFigure 127 and comparethisto the commanded gear. The scantool will display real gear
ratio only when the transmission hasan input and output speed sensor. Evenwith both speed
sensorsthe4L 80E overdrivegear ratioisacal culated val ue. Transmissionsthat do not havean
input speed sensor will calculateall gear ratio valuesusing enginerpm to vsscomparisons.

4. 60E 41_80E

GEAR GEAR RATIO GEAR GEAR RATIO

FIRST 3.06:1 FIRST 2.48:1
SECOND 1.62:1 SECOND 1.48:1

THIRD 1.00:1 THIRD 1.00:1
FOURTH 0.70:1 FOURTH 0.75:1
REVERSE 2.29:1 REVERSE 2.08:1

Figure 127
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY))
85/86/87/P0730/P1871

CODE FAULT MIL ON
85 Undefined Gear Ratio NO
86 Low Ratio Error NO
87 High Ratio Error NO
PO730 Incorrect Gear Ratio NO
P1871 Undefined Gear Ratio YES
CODE DEFINITIONS: Gear Ratio Errors:
E -Code85: When theinput and output speed sensor comparison indicatetothe PCM/TCM an
unknown gear ratio, based on manual valve position provided by the Transmission
Fluid Pressure Switch Assemblyinfirst, secondandthirdgearsonlyfor at least 2
to5seconds. Linepressurewill becommanded to maximumand TCCwill be
inhibited.

-Code86: When thePCM/TCM commandsfirst or second gear, but athird or fourth gear
ratioisindicatedtothe PCM/TCM for at least 2to 6 secondsusing signalsfromthe
input and output speed sensorsaswell asthe Transmission Fluid Pressure Switch
Assembly. Thetransmission will bein 2nd gear limp mode, linepressurewill be
commanded to maximumand TCCwill beinhibited.

-Code87: When the PCM/TCM commandsthirdor fourth gear, but afirst or second gear

-CodeP1871:

ratioisindicatedtothe PCM/TCM for at least 2to 6 secondsusing signalsfromthe
input and output speed sensorsaswell asthe Transmission Fluid Pressure Switch
Assembly. Thetransmission will bein 2nd gear limpmode, linepressurewill be
commanded to maximumand TCCwill beinhibited.

-CodeP0730: When theinput and output speed sensor comparison indicatetothe PCM an

incorrect gear ratioin first, second andthird gearsonly, based on manual valve
position provided by the Transmission Fluid Pressure Switch Assembly and one of
thefollowing conditionsoccur for at least 10 seconds:

-Theindicated 1st gear ratioisgreater than 2.510r is2.12t02.43.
-Theindicated 2nd gear ratiois1.51t02.05.

-Theindicated 3rd gear ratiois1.03to1.44 or islessthan 0.97.

-Theindicated Rever segear ratioisgreater than 2.17 or lessthan 1.97.
Maximumlinepressurewill becommanded andall shift adapt functionswill be
frozen.

When theinput and output speed sensor comparison indicatetothe PCM an
unknown gear ratioin first, secondandthirdgearsonly, based on manual valve
position provided by the Transmission Fluid Pressure Switch Assembly and one of
thefollowing conditionsoccur for at least 10 seconds:

-Theindicated 1st gear ratioisgreater than 2.63or lessthan 2.38.
-Theindicated 2nd gear ratioisgreater than 1.58 or lessthan 1.43
-Theindicated 3rd gear ratioisgreater than 1.050r lessthan 0.95.
-Theindicated Reversegear ratioisgreater than 2.17 or lessthan 1.97.
Maximumlinepressurewill becommanded and all shift adapt functionswill be
frozen.

NOTE: When diagnosingthesecodes, thevehicleistobedrivenintheD3position. The PCM

calculatesthefourth gear ratioby comparing input speed and enginerpm.An
overdriveratioerror will not generatethesecodes. For overdriveratioerrors, refer to

code68, P0894 or P1870diagnostics.
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

IMPORTANT NOTES: Gear RatioErrors:

Inorder for thesegear ratio error codesto bevalid, thefollowing criteriamust be addressed first:
(D) -Code85:  TPScodes21 or 22 must not bestored.
y V SScodes24 or 72 must not bestored.
Transmission Fluid Pressure Switch code 28 must not be stored.
Thetransmission cannot bein park, neutral or 4th gear.
Highratio code87 must not bestored.
Throttleopeningisgreater than 25%.
Enginerpmisgreater than 300 rpm.
Vehiclespeedisgreater than 7 mph.

-Code86: TPScodes?21 or 22 must not bestored.
V SScodes 24 or 72 must not be stored.
Transmission Fluid Pressure Switch code 28 must not be stored.
Input Speed Sensor code 74 must not be stored.
Thetransmission cannot bein park, neutral or reverse.
Throttle openingisgreater than 25%.
Enginerpmisgreater than 300 rpm.
Vehiclespeedisgreater than 7 mph.
Theindicated gear ratioin 1st or 2nd gear islessthan 1.06.

-Code87: TPScodes21 or 22 must not bestored.
V SScodes24 or 72 must not be stored.
Transmission Fluid Pressure Switch code 28 must not be stored.
Input Speed Sensor code 74 must not be stored.
Thetransmission cannot bein park, neutral or reverse.
Throttle openingisgreater than 25%.
Enginerpmisgreater than 300 rpm.
Vehiclespeedisgreater than 7 mph.
Theindicated gear ratioin 3rd or 4th gear isgreater than 1.42.

-CodeP0730: MAPSensor codesP0106, P0107 or P0108 must not be stored.
TP Sensor codesP0121, P0122 or P0123 must not be stored.
V SS codes P0502 or PO503 must not be stored.
Input Speed Sensor codes PO716 or PO717 must benot stored.
Transmission Fluid Pressure Switch code P1810 must not be stored.
4WD Low code P2771 must not bestored.
Vehiclespeedisgreater than5 mph.
Throttle angleisgreater than 15%.
Transmission fluidtemperatureindicatesat | east 68 degrees Fahrenheit.
Thetransfer caseratiois0.95to0 1.05whenin2WD or 4W HI.
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

IMPORTANT NOTES: Gear Ratio Errors...continued:

)

In order for these gear ratio error codesto be valid, the following criteriamust occur for at least 10
secondsand must beaddressedfirst.

-CodeP1871: TPSensor codesP0121, PO122, P0123, P0220, P0221, P0222, P0223, P0225,
P0226, P0227 or P0228 must not be stored.
TOSS codesP0720 or PO723 must not bestored.
Transmission | nput Speed Sensor codes P0716 or PO717 must not be stored.
Transmission Fluid Pressure Switch code P1810 must not be stored.
4WD L ow code P1875 must not be stored.
Vehiclespeedisgreater than 7 mph.
Throttle angleisgreater than 25%.
Transmission fluidtemperatureindicatesat | east 68 degrees Fahrenheit.
Enginespeedisgreater than 3650 rpm.
Theindicated gear ratioinfirst gear isgreater than 2.63 or lessthan 2.38.
Theindicated gear ratioin second gear isgreater than 1.58 or lessthan 1.43.
Theindicated gear ratiointhird gear isgreater than 1.05 or lessthan 0.95.
Theindicated gear ratioinfourth gear isgreater than 0.80 or lessthan 0.70.

POSSIBLE CAUSES: Code 85/86/87/P0730/P1871: Gear Ratio Error:

=y

-Lowfluidlevel.

- Slipping forward, intermediateor direct clutch packs, (slippingin 1st, 2nd, 3rd or reverseonly).

-Mechanically faulty shift solenoids.

- Sticking shift valves.

-Low linepressureor poor linerise.

- AFL screen behind manual valve broken or leaking, (can cause2nd gear only, solenoid command
iscorrect. Can also cause TFPSAssembly torangeincorrectly dueto fluidleakage).

-Incorrect input or output speed sensor signals, or theinput and output speed sensor connectorshave
been switched.

-Anoutput carrier without atonering wasinstalledinto atransmissionthat isrequired to haveone.

- Afluid pressureswitch assembly that doesnot range correctly.

-Incorrectly installed or malfunctioning aftermarket equi pment.

- Theshift solenoid feed holesinthevalvebody spacer platearetoo small.

- Theshift solenoid feed holeshave been madetoolarge.

- Direct clutchismechanically jammed on, (could make 3rd gear startsand will bind upin manual
low).

-Welded planetaries.

-Update EPROM for code 87 (OBD-I equipped vehiclesonly).

- A cloggedfuel filter.

DIAGNOSTIC STEPS:

-Fluid level should be checked beforegear ratio diagnosisbegins.

- Alwayscheck the center support to casefit by using thewet air check method.

-Itisalwaysagood practiceto replacethe shift solenoidsor at least test them* hot” toinsurereliable
service. Refer totheshift solenoid failurechartin Figure 128.
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

DIAGNOSTIC STEPS continued:

4L 80E SHIFT SOLENOID FAILURE CHART
COMMANDED 1-2 SHIFT SOLENOID 2-3 SHIFT SOLENOID ACTUAL
GEAR MECHANICAL FAILURE| NORMAL OPERATION GEAR
FIRST OPEN OFF SECOND
SECOND OPEN OFF SECOND
THIRD OPEN ON THIRD
FOURTH OPEN ON THIRD
FIRST CLOSED OFF FIRST
SECOND CLOSED OFF FIRST
THIRD CLOSED ON FOURTH
FOURTH CLOSED ON FOURTH
COMMANDED 2-3SHIFT SOLENOID 1-2 SHIFT SOLENOID ACTUAL
GEAR MECHANICAL FAILURE| NORMAL OPERATION GEAR
FIRST OPEN ON FIRST
SECOND OPEN OFF SECOND
THIRD OPEN OFF SECOND
FOURTH OPEN ON FIRST
FIRST CLOSED ON FOURTH
SECOND CLOSED OFF THIRD
THIRD CLOSED OFF THIRD
FOURTH CLOSED ON FOURTH

Figure 128

DIAGNOSTIC STEPS continued:
-When checking shift valves, besureto strokethem thefull length of travel intheir bores.

- Alwayscheck for proper linerise, line pressure may bemarginal . Asaresult thetransmission may
not slip or chatter under normal operating conditions, but therpm for the commanded gear would
beincorrect.

- AlwaysreplacetheAFL screen and o-ring located in the manual valvebore, (Refer to Figure 129).
Most shiftimprovement kits provideareplacement devicethat doesnot break. A broken AFL
screen can cause second gear only even though solenoid command iscorrect.

- Input and output speed sensor connectors CAN beswitched. Thetransmissionwill shift 1-2-2-1
andwill finally shift to 3rd and 4th above 12 MPH. At morethan 50%throttleopening, 3-4-4-3
shuttleshifting will occur or 2-3-3-2 shift shuttling. Gear ratio error codeswill bestored. The
speedometer may act likeatachometer.

AUTOMATIC TRANSMISSION SERVICE GROUP

134




Technical Service Information

ATSG

UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

DIAGNOSTIC STEPS continued:

MANUAL VALVE
BORE

ACTUATOR FEED
LIMIT SCREEN

Figure 129

- Four wheel driveapplicationsbeginning with the 1994 model year, eliminated thefunction of the

r output shaft speed sensor. At thistimethetonering onthe output carrier wasal so eliminated. Two
wheel drivemodelsstill required atonering. Anoutput carrier without atonering can beinstalled
inal1991to 19934WD or any twowheel drivemodel. The output shaft speed sensor isclose
enoughtothepark lugsonthecarrier to createan erratic speed sensor signal causing erratic
transmission operation and incorrect gear ratio codesto be set. The scantool can display real gear
ratiosin 1st, 2nd and 3rd gears, the 4th gear ratioisal so displayed but isacal culated value. Usethe
gear ratio chartin Figure 130 to determineif thetarget gear ratioisincorrect. Theincorrect gear
ratio chartin Figure 131 indicateswhichincorrect gear ratioswill cause codes 85, PO730 and
P1871to set, these codescan besetin REV ERSE when that gear ratioisincorrect.

4L 80E CORRECT GEAR RATIOS 4L 80E INCORRECT GEAR RATIOS
GEAR GEAR RATIO Incorrect Gear Ratio Sets|f Ratiols:
FIRST 2481 GEAR LESSTHAN | MORE THAN
SECOND 1.48:1 FIRST 2.38:1 2.63.1
THIRD 1.00:1 SECOND 1.43:1 1.58:1
FOURTH 0.75:1 THIRD 0.95:1 1.05:1
REVERSE 2.08:1 REVERSE 1.97:1 2171
Figure 130 Figure 131

- Replacethefluid pressure switch assembly and make certainthefeed passagesfor itinthevalve
body areclear. Usingascantool, makecertainit rangescorrectly by using therangechartin code
28/P1810diagnostics.
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

DIAGNOSTIC STEPS continued:

- Electronic aftermarket equipment installed in the vehicle can cause EMI/RFI interferencewith
speed sensor circuitscausing ONLY gear ratio error codesto beset. Care should betaken onthe
placement of thisequipment aswell ashow itiswired.

- Asthevehicleages, thewindow for setting code 87 or incorrect ratio codesbecomesoverly
sensitive. Thiscan easily be compensated for by enlarging the shift solenoid feed holesto .035” to
.040". Theshift solenoid feed holesareshownin Figure 132.

NOTE: Donot drill thesolenoid feed holesany lar ger than .040” asthiswill flood thesolenoid

circuitsand causeshift problemsor wronggear starts!
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UNDEFINED/INCORRECT GEAR RATIO (4L 80/85E ONLY)
85/86/87/P0730/P1871...continued

DIAGNOSTIC STEPS continued:

- Thedished plateinthedirect clutch pack can break and jam the clutch on, usethe updated cushion
r plate, or the platesarewel ded together, Refer to Figure 133. Thiswill causecode86 or incorrect
gear ratio codesto set.

-Wel ded planetariesare usually theresult of poor cooler flow or too much end play causing
misalignment of |lubefeed holes. Bushing wear can also bethe cause. Thiswill cause code 86 or
incorrect gear ratio codesto set.

-1994t0 1996 OBD-I vehiclescan set code 87 dueto adefective EPROM. Replacethe EPROM
accordingtothevehiclesVIN number asdescribed infactory bulletin 67-71-53B.

- Arestricted fuel delivery system can causegear ratio error codesdueto the shift solenoid command
signalingfor higher gears, but thetransmission doesnot respond dueto poor engine performance.

x 4L 80E DIRECT DRUM

[

L~ s

L1

L1

”

g ¢

a i
CUSHION PLATE CUSHION PLATE
BREAKS & JAMS BREAKS & JAMS
CLUTCH PACK ON CLUTCH PACK ON

Figure 133

DIAGNOSTIC NOTES:

AN A restricted fuel system can also causelate shiftswith no codesset. Anincorrect shift pattern can
O be caused by anincorrect EPROM or reflash. The EPROM or reflash must match thetransmission
O thatisinthevehicle.

-Vehiclesequipped withthe 6.5 Liter Turbo Diesel engine can experience 3-4-4-3 shift shuttledue
toafaulty fuel temperature sensor whichisanintegral part of the maininjector pump with no
codesset. A faulty lift pump can also cause similar symptomsasarestricted fuel system.

‘Thecodeslisted herearegenerated inthe 1:1 section of thetransmission, in other words, the
intermediateor direct clutch circuits. Any slippagethat would occur inthe overdrive part of the
transmission, such asfourth clutch or converter clutch woul d generate component slip codes not
these. For component slip codesrefer to Code 68, P0894 or P1870 diagnosis.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870

CODE FAULT MIL ON
68 Transmission Component Slipping (4L80E Only) NO

P0894 Transmission Component Slipping (ALL) YES

P1870 Transmission Component Slipping (ALL) YES

CODE DEFINITIONS: Transmission Component Slipping:

E -Code68:  4L8O0E ONLY:
When thePCM/TCM commands TCC andfourth gear “ ON”, butenginespeedis
200rpmgreater than inputrpmfor at least 2 seconds, Code 68 will set.
-CodeP0894: 4L 60E/4L 65E/4L 70E.:
ThePCM/TCM monitorsthedifferencebetween engine speed and vehiclespeed
when TCCisengaged. When TCCisengaged andthetransmissionisintheD3
range, engine speed should closely match output speed. When TCCisengaged and
thetransmissionisintheD4range, TCCdlip speed shouldbe-20to+50rpmof slip
speed. WhenthePCM/TCM commandsTCC* ON” and duty cycleisat 40%for 5
seconds, or, TCCdlipis130to800rpmfor at least 7 seconds, for three TCC cycles,
CodeP0894 will set.
4L 80E/4L 85E.:
ThePCM monitorsthedifferencebetween enginerpmandinput rpmwhen TCC
andfourth gear iscommanded” ON”.When TCCdlip speedis100to 550 rpmfor at
least 10 secondsafter three TCC cycles, Code PO894 will set.
-CodeP1870: 4L60E; Non-EC3 Converter Clutch Models:

ThePCM/VCM monitorsthedifference between engine speed and vehicle speed
when TCCisengaged. When TCCisengaged andthetransmissionisintheD3
range, enginespeed should closely match output speed. When TCCisengaged and
thetransmissionisintheD4range, TCC dlip speed should belessthan 10 rpm.
When the PCM/VCM commandsTCC* ON” at maximumapplyfor atleast5
seconds, or, TCC dlip speedisgreater than 130rpmfor atleast 7 seconds, Code
P1870will set.
4L 60E/4L 65E/4L 70E; EC3 Converter Clutch Models:
ThePCM monitorsthedifferencebetween engine speed and vehicle speed
when TCCisengaged. When TCCisengaged andthetransmissionisintheD3
range, enginespeed should closely match output speed. When TCCisengaged and
thetransmissionisintheD4range, TCCdlip speed-20to+50rpm.
When the PCM commandsTCC* ON” and TCC duty cycleisat 40%for atleast 5
seconds, or, TCC dlip speedis130to 800 rpmfor at least 7 secondsand these events
arepresent for threeTCC cycles, CodeP1870will set.
41 80E/4L 85E:
ThePCM/VCM monitorsthedifference between enginerpmandinput rpmwhen
TCC andfourth gear iscommanded“ ON” and TCC duty cycleisgreater than
95%. When TCC dlipspeedis110to 500 rpmfor at least 10 secondsafter oneTCC
cycle, CodeP1870will set.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

IMPORTANT NOTES: Transmission Component Slipping:

-Code68: TCC applicationwill beinhibited when code 68isset. There can cannot be codes

) 28, 71or 74 setfor code68tobevalid.

y -CodeP0894: 4L 60E/4L 65E/4L 70E: For code P0894 to bevalid, thefollowing codescannot be
stored as current codes, P0122, P0123, P0502, PO503, PO716, P0717, PO722,
PO723, PO740, PO741, PO742, PO753, PO758, PO785, P0973, P0974, PO976,
P0O977, P1810, P1815, P1816, P2761, P2763, P2764. The TPS throttle opening
must be off idle, (20 to 99%), and vehicle speed is 32 to 82 mph (48 to 131
km/h). Engine speed is 1500 to 3000 rpm, the shift lever isin the D4 position and
the commanded gear is NOT first.

Thetransmissiontemperature should be between 68°F to 302°F (20°Cto 150°C).
Maximum line pressurewill becommanded, TCC operationwill beinhibited and all
shift adaptswill befrozen.
4L 80E/4L 85E: For code PO894 to bevalid, thefollowing codescan not be stored as
current codes, P0101, P0102, P0103 (MAF), P0O106, P0107, P0108 (MAP), PO120,
P0220, P0502, PO503, PO716, P0717, PO741, PO742,P0751, PO752, PO753, PO756,
PO757,P0758, P1810 or P2761. Throttleopeningis10to 100%, Enginespeedis
1250t0 5000 rpm, transmission temperatureis68t0 266°F (20°Cto 130°C), vehicle
speed is 35 to 110 mph (56 to 177 km/h), manual valve position indicates D4 and
TCC and fourth gear are commanded “ON”. Maximum line pressure will be
commanded, TCC operation will be inhibited and all shift adapts will be frozen.
-CodeP1870: 4L 60E/4L 65E Non - EC3Converter Clutch: For codeP1870tobevalid, the
following codescan not be stored ascurrent codes, P0122, P0123, P0502, P0712,
P0O713, P0751, PO753, PO756, PO758, P1810, P1860 or P1864. Enginespeedis
greater than 400 rpmfor at |east 8 secondsand fuel cutisinactive. The sel ected gear
rangeisD4 andthetransmissionisnot infirst gear. The percentageof throttle
openingis9to 35% and the transmission temperatureis68°F to 266°F (20°Cto
130°C). Maximum linepressurewill becommanded, TCC operationswill be
inhibited and al shift adaptswill not be updated.
4L 60E/4L 65E With EC3Converter Clutch: For codeP1870tobevalid, the
following codescannot be stored as current codes, P0122, P0123, P0502, PO503,
PO740, PO753, PO758, PO785and P1860. The TPSthrottle opening must beoff idle,
(8t035%), and vehiclespeedis32to 82 mph (48to 131 km/h). Enginespeedis
greater than 450 rpmfor at least 5 seconds, the sel ected gear rangeisthe D4 position
and thecommanded gear isNOT first. Thetransmissiontemperature should be
between 68°F to 266°F (20°C to 130°C), engine speed ismaintai ned between 1000
and 3000 rpmandfuel cutisinactive.
Maximum line pressurewill becommanded, TCC operationwill beinhibited and all
shift adaptswill befrozen.
41 80E/4L 85E: For codeP1870to bevalid, thefollowing codescannot be stored as
current codes,P0101, P0102, P0103, P0106, P0107, P0108, PO121, P0122, P0123,
P0335, P0336, P0337, P0338,P0502, PO716,P0717, P0722, P0723,P0741, P0742,
P0O753, P0758, P1810, or P1860. Theselected gear rangeisD4, TPSor APPSthrottle
openingis7to80%, enginespeed is1200t0 5500 rpm, transmissionfluid
temperatureis68°Fto 266°F (20°Ct0 130°C). Vehiclespeedis35t0 110 mph (56 to
177 Km/h). Maximum linepressurewill becommanded, TCC operationwill be
inhibited and all shift adapts will be frozen.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

POSSIBLE CAUSES: Code 68/P0894/P1870: Transmission Component Slipping:

- A Faulty torque converter clutch, (especially the 2nd design converter, 2000 and | ater models,
(4L 80E/4L85E Only), or theuse of theincorrect converter clutch material.

- A slipping fourth clutch dueto 4th clutch housing bolt loose or broken, friction platesburnt, etc,
(4L 80E/4L85E Only), A slipping 3-4 clutch or aslipping 2-4 band , (4160E/4L 65E/4L 70E Only).

-Low linepressure.

- The TCC EnableValveinthe pump hasbeeninstalled backwards, or isstuck, (4L 80E/4L 85E
Only).

- Thenumber 11 checkball assembly inthevalvebody isleaking. Transmission canfall out of 4th
gear, shift 3-N or feel likeasticky governor asthevehiclecomesto astop, (4L80E/4AL85E Only).

-Afaulty diesel fuel heater.

- Afaulty Transmission Fluid Pressure SwitchAssembly.

- A faulty pump, bad stator bushings, pump surfacesarenot flat or stator shaft hasturned.

- Anincorrect engine speed sensor signal .

-Afaulty Input Speed Sensor.

-Afaulty TCC or Enable Solenoid.

-Aworn TCCregulator or apply valve.

- Afaulty 1-2 shift solenoid or stuck shift valve, (Besurethe solenoidisflushwiththevalvebody as
it can be mis-positioned and theretaining clipinstalled inthewrong groove).

-AwornActuator Feed LimitValve.

- Theinput shaft O-Ringisdamaged or missing.

- A cracked input shaft.

-Anenginemisfire, (Thiscondition may not storeacomponent slip code, but caninhibit TCC
operations).

- Theinstallation of aftermarket el ectronic devicessuch asvehicle speed calibrators, etc.

- Poor fitting valve body gaskets.

-Afaulty overdriveroller clutch, (4L80E/4L85E Only).

- Theuseof anincorrectisolator valverepair kitinaGM remanned valve body or mixing different
repair kitsfrom different manufacturers, (4L 60E/4L 65E/4L 70E Only).

- A faulty Cam Sensor.

-Worndistributor bushings.

-Vehiclerequiresreprogramming or incorrect or faulty PROM.

- Transmissionistoo hot.

DIAGNOSTIC STEPS:

140

-Internal converter defectsareusually remedied by converter replacement. Becertain stall speedis
correct and the correct converter clutch material for theapplicationisused. For example, apaper
typeconverter clutchwould not last very long with an EC3TCC operating system. The 2000 and
later 4L B0E/4L 85E converter clutch plateisatwo pieceassembly. Itisriveted in only threeplaces
resulting in separation which allowsapply oil to blow past the platewhichwill alow the plateto
slip. Most converter rebuildersweld thisplate around the entire circumference. Thisconverter
can berecognized by theextended front cover.

- Sincethese are component slip codes, that meansanythingintheoverdriven section of the
transmission (front) can causethese codesto set. Therefore, 4th clutch problemsin a4L 80/85E and
3-4 clutch or 2-4 band slippagein a4L 60/65/70E could causethese codesto set.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

DIAGNOSTIC STEPS continued:

-Low line pressureor poor lineresponse can cause acomponent to slip, resulting in one of theabove
codesbeing set. Therearetwoline pressure control systemsin play, theel ectronic control system
and themechanical/hydraulic system. Theelectronic control systemisthe PCM controlling the
amperageto the pressure control solenoid based oninputssuch asthrottle position and engineload.
Theend result of thiscan beviewed onascan tool by monitoringthe PCSAMPS parameters.As
throttleand engineload areincreased, the PCM will reducetheamperagetothe PCSandline
pressurewill riseasseenintheamp/pressurerelation chartin Figure 134.

AMPERAGE/PRESSURE RELATION CHART
41 60E/4L 65E/4L 70E* 41 80E/4L 85E
PCSAMPS LINE PRESSURE (PSl) PCSAMPS LINE PRESSURE (PSl)
0.02 198 - 227 0.02 157 - 177
0.10 197 - 226 0.10 151-176
0.20 189 - 221 0.20 140 - 172
0.30 181 - 216 0.30 137 - 162
0.40 168 - 205 0.40 121 - 147
0.50 154 - 193 0.50 102 - 131
0.60 137- 175 0.60 88-113
0.70 114 - 156 0.70 63- 93
0.80 90- 132 0.80 43-73
0.90 64 - 105 0.90 37-61
1.00 53-85 1.00 35-55
*\ehicles equipped with 4L60E and a 4.3L engine will tend to run about 30 PSI less of line pressurerise.

Figure 134

DIAGNOSTIC STEPS continued:

-Low line pressure caused by such thingsasamissing the conical o-ringed screeninthe pump cover,
(4L 60E SeriesOnly, SeeFigure 135), apoor VCM internal ground, (1996 trucksandVansONLY,
See Code 73 Diagnostics), Pressure Regul ator Val ve stuck open or worn, Actuator Feed Limit
Valvewear, mechanically faulty Pressure Control Solenoid or apump that isincapableof pump
volumeto nameafew.

-Makecertainthe TCC EnableValveinthe pump cover isinstalled correctly andisfree, (Refer to
Figure 136).

-Makecertainthe#11 check ball plugisfreeof trash, replacetheo-ringandinstall theroll pininthe
correctlocation, (Refer to Figure 137).

- Disconnect thediesel fuel heater and seeif the problem goesaway. Diesel fuel leaksinto the heater
and short circuitsthe heater resultingintheabove codesbeing set.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

DIAGNOSTIC STEPS continued:

M x 4L 60E/4L 65E/4L 70E PUMP COVER

1 =

= \
) N0 /r///'N N

|74

3 E:C? OIL PUMP SCREEN
<] WITH O-RING

Figure 135

41 80E/4AL 85E PUMP COVER

x MRETAINING PIN

TCC ENABLE
%4/ VALVE & SPRING
TCC ENABLE VALVE

CAN CAUSE COMPONENT SLIP
CODE IF INSTALLED BACKWARDS

Figure 136
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

DIAGNOSTIC STEPS continued:

x 41 80E/4L 85E

3-4 SHIFT VALVE 3RD CHECKBALL REVERSE
& BUSHING CHECKBALL

BUSHING

\ y

O-RING CHECKBALL

NUMBER 11
3RD/REVERSE
CHECKBALL

NUMBER 7

LO/REVERSE SHIFT SOLENOID
CHECKBALL FEED SCREEN
Figure 137

DIAGNOSTIC STEPS continued:

- A Transmission Fluid Pressure SwitchAssembly that isnot ranging correctly or isleaking badly

r around theo-ringscan causetheabove codesto set.

-Insurethat pump mating surfacesareflat, stator shaft holesline up with the corresponding pump
cover holesand bushingsarereplaced.

- Theengine speed sensor isused inthe PCM cal cul ationsfor component slip and gear ratios, make
certainenginerpmisaccurate.

- Thelnput Speed Sensor, on units so equi pped, isal so used for component slip cal culations, input
rpm and enginerpm should bethesame.

-Itisagood practiceto replace TCC solenoids.

-Check for TCCregulator valvewear and repair with available after market repair kits.
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TRANSMISSION COMPONENT SLIPPING
68/P0894/P1870...continued

DIAGNOSTIC STEPS continued:

-Makecertain shift valvesarefreeand the 1-2 shift solenoid hastheretaining clipin the correct
r groove.A mis-positionedretaining clipwill allow the solenoid to stick out of theboreresultingin
alossof TCCapply oil.

- Check for awornAFL Vavewhich could causealossof lineriseandin a4L 60E Series
transmissionalossof TCC apply oil asit suppliesthe TCC PWM Solenoid.

-Don’tforget the o-ring at thetip of theinput shaft.

-Makesurethe TCC passagesintheinput shaft are clear and thereareno cracksinthearea

-Onacomplaint of TCC bump or shudder, check the misfirecounter first withascantool aswell as
thepresenceof misfirecodes. Misfirescan beperceived asTCC performanceissues.

-Installation of electronic devicescan causeinterferencein rpm sensor circuitscausing theabove
codesto set. Incorrect power and ground circuit splicing for thesedevicescana soresultinthese
codesbeing set.

- Somevalve body gasket material can* grow” sitting on ashelf, thesegasketswill not fit properly
andwill block passagesinthe spacer plate, especially inhumid climates. Useamicrowaveovento
removethe moisturefromthe gasketsand shrink themtothecorrect size.

- Theoverdriveor forwardroller clutch/spragisholdingin all forward gearsexcept fourth,
replacement isagood practiceasthisisaweak point inthesetransmissions.

-Makecertainthecorrect TCC Regul ator | solator valverepair kitisused onaGM rebuilt valve
body, itisdifferentindiameter thantherepair kit valvesfor all other applications, (4L 60E Series
TransmissionsOnly).

- A Faulty Cam Sensor can causethe PCM not allow proper TCC PWM Solenoid duty cycleto
occur.

Becar eful thesesensor shavebeen known to befaulty, but not storeacodeand can even
check good when they arenot.

- Gasoline equipped vehicleswithworn distributor bushingswill affect the accuracy of theengine
rpmsignal, resultinginincorrect slip calcul ations. Thisusually occurson high mileagevehicles.
When thedistributor bushingsarebad, therewill beasmuch asa300 rpm difference between
engineand input rpm, they should bethe samewhen thedistributor bushingsare healthy.

-On pre-OBD-I1 vehicles, anincorrect PROM can causethe codesto set. Thescantool will usually
display the PROM | D number, check the application withthedeal er parts persontoinsureyou
havethecorrect PROM. On OBD-II compliant vehiclestheneed for areflash or anincorrect
reflashwill havethesameresult.

-Monitor transmissiontemperature, thereare operating strategiesfor “Hot Mode” operationthat
can cause component slip codesto set fal sely.

DIAGNOSTIC NOTES:

A Experience hasshownthat if thecomponent slippingisaclutchor band, youwill feel itslipona
@ test drive, (not always, but most of thetime). If the converter isslipping, youwill not usually feel
anything slip. Usethescantool to monitor TCC duty cycleand slipto besure.
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MAXIMUM SHIFT ADAPT EXCEEDED
P1811

CODE FAULT MIL ON
P1811 | Maximum Shift Adapt Exceeded (4L80E/4L85E Only) NO

CODE DEFINITIONS: Maximum Shift Adapt Exceeded:

Q -CodeP1811: Oneor moreupshiftshaveexceeded theallowable shift timein seconds. When this
occurs, thePCM will attempt to adjust theshifttimingin order to shorten theshift
times. When the PCM can nolonger shorten the shift timesto an allowableshift
time, P1811 will beset.
Thel-2or 2-3 upshiftsexceeded 1.25 seconds, or, the 3-4 upshift exceeded 6.37
seconds. With the shift adaptsat maximum, theseconditionsmust exist for five
consecutiveoccurrancesof oneshift.

IMPORTANT NOTES: Maximum Shift Adapt Exceeded:

-CodeP1811: All shift adaptswill befrozenand maximum linepressurewill becommanded.
(DU ThePCM comparestheoff coming gear ratio totheoncoming gear ratio aswell as
| the commanded state of the shift solenoidswhichallowsthe PCM to determinethe

timeinterval between thosetwo gear ratios.

POSSIBLE CAUSES:

- Clutch pack clearanceistogreat.
H -Leaking piston sealsor sealing ringsor any leak inaclutch circuit, (for example, Looseor cracked

center support or fourth clutch housing bolts).

- Sticking shift valves.

-Mechanically faulty pressure control or shift solenoids.

-Low linepressure.

- Anincorrectly ranging Transmission Fluid Pressure Switch Assembly.

- Afaulty Turbocharger or Wastegate assembly.

-Any fuel delivery problem.

- Failuretoreset the shift adaptswith acapable scantool.

-Low fluidlevel.

- Overloading thevehicleor towing something beyond the vehiclescapabilities.

-Vehiclerequiresareflash.

-Arestricted air intake system.

-Anythingthat iscapabl e of delaying an upshift beyondthetimeallowed.

DIAGNOSTIC STEPS:

-Make certain clutch pack clearanceiswithin specs. GM doesnot publish clutch clearancesin
r thousandthsof aninch becausethey go by total piston movement fromfully releasedtofully

applied. Theruleof thumbis.010 per friction plate.

-WET air checksand overhauling thetransmission should take care of hydrauliccircuit leaks.

-Makecertainall valvesarefreeand arenot excessively worn.

-Itisagood practiceto replace the shift and pressure control solenoidswith original equipment
parts.

- Alwayscheck for proper linerise, Refer to Code 68/P0894/P1870 diagnosticsfor low linerise
causes.
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MAXIMUM SHIFT ADAPT EXCEEDED
P1811...continued

DIAGNOSTIC STEPS continued:

-Useascantool to check the Transmission Fluid Pressure SwitchAssembly rangelogic, (Refer to
Codes28/P1810diagnostics).

- Turbocharger or Wastegate problemswill affect engine performanceand asaresult will delay the
upshifts, check for codes61, 62, 78, P0236, P0237, P0238 or P1656.

-Fuel delivery problemsduetofuel linerestrictions, lift pumpfailures, injector pumpfailures, etc.
will causedelayed upshifts.

- Shift adaptsmust bereset after repairsor the PCM doesnot know thetransmission hasbeen fixed.
Somescantoolswill indicatethe shift adaptshavebeenreset, butinreality they arenot. Usea
capablescantool for thistask, theway youwill know thescantool performed asit should, isthe
codeand driveability symptomswill begone.

-Low fluidlevelswill causeslippage and delayed shifts, however other codessuch asgear ratio
errorsor shift solenoid performance codes should set.

- A vehiclecan beoverloaded to the point wherethe operator must “ crowd” thethrottle, the TPS
signal voltageand engineload indicatorsare high but enginerpm cannot reachits proper power
curve, thiswill delay upshifts.

- Somevehiclesareflashed to delay shiftsand TCC application for towing purposesor to desensitize
thetarget window for shift times.

- If thevehicleisequipped with Tow-Haul M odeit should be used under severe useconditions.

- Arestricted air intake system would basically havethe sameeffect asafuel delivery problem.

- Take note of any delayed shift conditionsand any related codesthat are stored. Remember, take
careof enginedriveability problemsFIRST.

DIAGNOSTIC NOTES:

o6

-When diagnosing CodeP1811, itisnecessary for the scantool to display all thetransmission shift
adapt parameters.

- The purpose of being abletoview shift times, TAPCellsand Steady State parametersisto
determinewhen, under what conditionsand which componentsare causing the Code P1811 to set.

- The screen capture using acomputer based scan programin Figure 138isacustomized datalist of
relevant parametersto the setting of Code P1811. Thesearethe parametersthat will answer the
when, what and whichthat arecausing P1811 to set. But first itisnecessary to understand what
these parametersrepresent.

-1-2,2-3& 3-4 Shift TimeError - Thisdisplaysarangeof -6.38t0+6.38inseconds. This
parameter representsthedifference between the desired shift timesand the actual shift times.

A positivenumber, (theplussignisnot displayed, only theminussign on all adaptive parameters),
indicatestheactual shift timeswaslonger thanthedesired shift times. Thisvalueisaccurateonly if
the“ Adaptable Shift” parameter displaysY ES.

The PCM wantsthe 2-3 shift to occur in 0.38 seconds, thisisthedesired shift time.

-1-2,2-3& 3-4 Shift Time- Thisdisplaysarangeof 0.00t06.38in seconds.Thisistheactual time
of theshift. Thisvalueisaccurateonly if the*AdaptableShift” parameter displaysYES.

The2-3 shift actually took 1.49 secondsto compl ete, thisisoutsidethe normal rangeof 1.25
seconds. Thisisthe main reason Code P1811 hasbeen set, the2-3 shiftisslipping. If it slipsbad
enough, agear ratio error codewould al so be set.
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MAXIMUM SHIFT ADAPT EXCEEDED
P1811...continued

DIAGNOSTIC NOTES continued:

@ ~~ -Adaptable Shift- Thedisplay will beyesor no. Yesindicatesthat the proper operating conditions,

whichisinput fromvarioussensors, wereall withinthe proper operating rangeduring thelast shift
andthat shift timewasaccurate. Thisispart of theadaptive processto updatethe TAPCells. “No”
indicatesthat something wasout of range and the adapt cellswere not updated. The screen capture
in Figure 138 indicatesthat the Adaptive shift has not met these conditions and therefore displays

“No”. Inthiscaseitistheout of spec 2-3 shift timing that causesthisparameter todisplay "No”,
however, afaulty APPS, V SS, or engine performance problemwould also causea“No” display.

-Current Tap Cell - Displaysarangeof 0to 16. Thisisusedto adjust line pressure based on engine
torque. It basically representswhereyour foot isonthethrottle.

-Last Tap- Thedisplay isin PSI. Thisistheamount of linepressurethat wasadded to the baseline
pressureto adjust the clamping ability of aclutch or band onthelast shift. Noticein Figure 138 that
the PCM isattempting to add 35 PSI of line pressure onthe 2-3 shift, thisindicatesaproblem.

- Latest Shift - Displaysarangeof 0.00t0 6.38inseconds. Thisistheactual timeof thelast shift as
of whenthisparameter wasdisplayed. Thisparameter isaccurateonly if the* Adaptabl e Shift”
indicates” Yes’.

-Maximum Tap - Displaysyesor no. Yesindicatesthat theamount of linepressurethe PCM is
attempting to add hasreachedit’slimit. Noindicatesthat the added line pressurelimit hasnot been
reached.

-TFT Sensor & Trans. Fluid Temp. - TFT Sensor isthevoltagevalue of the Transmission
Temperature Sensor and Trans. Fluid Temp. istheactual transmission sump temperature. When
thetransmissionishot, shift timing may bealtered or prevented.

- Transmission Hot Mode- DisplaysOff or On. When“ON” isdisplayed, itindicatesthat hot mode
shift strategy hasbeeninitiated. Thiscould resultinlossof fourth gear and TCC application.

- Trailer Mode- Otherwiseknown as*“ Tow/Haul Mode”, thisdriver initiated program doesdel ay
shift timing and raisesline pressure, itisbest to check shift adaptiveswithtrailer mode out of the
equation (OFF).

-4WD & 4WD Low - Theuseof four wheel drive canalter shift timing, itisbest to check shift adapts
with4WD out of theequation.

- TFP Sw. A/B/C - The Transmission Fluid Pressure Switch must range correctly, if it doesnot, it
cancauseaP1811to set.

- Theshift TAPCellsseenin Figure 139 have numbersnext to each one. These numbersrepresent
throttle position and engineload. Therangeisfrom4to 16, 4 representing light throttleand engine
load and 16 representing heavy throttleand engineload. Thefiguresunder the*value” column
represent how much line pressureisgoing to beremoved (minussign), or added (no sign), toor
frombaselinepressure. Noticethehighvaluesfor th 2-3 shift, the PCM istrying to compensatefor
slippageof the 2-3 shift.

- Thesteady State Tapsal so seenin Figure 139, represent theamount of line pressureadded by the
PCM toafailing component. Noticethethird gear (3GR) value, the PCM isadding over 30 PSI of
linepressureto thebaseline pressureto compensatefor aslipping direct clutchinthis4L80E
transmission.

Whenall clutch and band elementsare hea thy, the steady statesshould display ZERO, asseenin
Figure 139for thefirst, second and fourth gear components.

If al shift timesarehigh and the steady statesdisplay avaluehigher than zero, thecommon
denominator would bealine pressure problem or low fluid level for examples.
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MAXIMUM SHIFT ADAPT EXCEEDED

P1811...continued

DIAGNOSTIC NOTES continued:
THIRD GEAR PROBLEM

Ersf SCAN TOOL - 2001 CHEV TRUCK 3500 1 TON 6.5L (F)
File Wvehide Options User Library Search Wiew Instruments Help

&Y S otc oz vm "k 0 85 i
e - E O o _
= Description | Value | Units |

| 1-2 Shift Time Error -4.68 Seconds ~
| 1-2 Shift Time 0.26 Seconds
B 2-3 Shift Time Error 0.38 Seconds
E| 2-3 Shift Time 1.49 Seconds
S| Adaptable Shift No Yes/No
B 3-4 Shift Time Error -6.38 Seconds
| 3-4 Shift Time 0.28 Seconds
BRI Current Tap Cell 8 0-16
| Last Tap 35 PSI
A Latest Shift 1.38 Seconds
FE| Maximum Tap Yes Yes/No
A2 TFT Sensor 2.24 Volts
HE| Trailer Mode 0 0-20
E 4WD Disabled Enabled/Disabled
S| 4WD Low Disabled Enabled/Disabled

HER Transmission Hot Mode Off On/Off
| TFP Sw. A/B/C Off/On/On Off/On
FENN| Trans. Fluid Temp. 174 Fe -

Choose Parameter Set SCAn - Reorder | Setup...
| ﬁ " Il ﬁ GM OBDN PCM G4L804 - ? Help

= == .

Figure 138
¥ SCAN TOOL - 2001 CHEV TRUCK 3500 1 TON 6.5L (F)
File vehicle Options User Library Wiew Instruments Help
&5 = orc oz vm " mm %S B | [
Static Data
RESCAN
Parameter |\|’a|ue |Ur1its .
1-2 Tap Cell 4 -3.75 PSI
1-2 Tap Cell 8 7.50 PSI
1-2 Tap Cell 12 17.35 PSI
1-2 Tap Cell 16 23.46 PSI
2-3 Tap Cell 4 4.75 PSI
2-3 Tap Cell 8 17.50 PSI
2-3 Tap Cell 12 26.35 PSI
2-3 Tap Cell 16 35.46 PSI
3-4 Tap Cell 4 -1.75 PSI
3-4 Tap Cell 8 7.75 PSI
3-4 Tap Cell 12 8.67 PSI
3-4 Tap Cell 16 -4.34 PSI
Steady State Tap 1GR 0.0 PSI
Steady State Tap 2GR 0.0 PSI
Steady State Tap 3GR 30.23 PSI
Steady State Tap 4GR 0.0 PSI
Steady State Tap 4GR/TCC 0.0 PSI -
W Static Data /

@ E
Figure 139
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MAXIMUM SHIFT ADAPT EXCEEDED

P1811...continued

DIAGNOSTIC NOTES continued:
THIRD GEAR PROBLEM REPAIRED

Ersf SCAN TOOL - 2001 CHEV TRUCK 3500 1 TON 6.5L (F)

File Wvehide Options User Library Search Wiew Instruments Help

&F e prc oz vm " R S [l (i
g - E o o

= ' Description | Value | Units |
| 1-2 Shift Time Error -4.68 Seconds ~
B 1-2 Shift Time With the 2-3 shift repaired, 0.26 Seconds
|:| 2-3 Shift Time Error the 2-3 shift time is now 0.28 928 Seconds
S Adaptable Shift and matches the desired shift Yes Yes/No
BRI N ine, e wdprabe swin” | £ S
BN Current Tap Cell now displays ‘“Yes” and 8 0-16
e “Maximum Tap™ displays 15 Seconds
| M aximum Tap “No”, and “last Tap” No Yes/No
% T Sensor indicates the amount of line 224 \(;?ZHS
| 4\WD pressure the PCM was Disabled Enabled/Disabled
— ?'\r/;/r?smgvsion Hot Mode dddl'llg has come down DISS?'Jed Enabg?]//%?fabled

TFP Sw. A/B/C considerably. Off/On/On Off/On

IS Trans. Fluid Temp. 174 Fe v

= == .

Figure 140
B SCAN TOOL - 2001 CHEY TRUCK 3500 1 TON 6.5L {F]
File vehicle Options User Library Wiew Instruments Help
- = DTC 02 UM "52F =R = W i
Static Data
RESCAMN With the 2-3 shift repdirect

Parameter |\|’a|ue |Ur1its {09 2-3 “rap cells” i”dim'e T
%% ¥ap ge” g %8 Eg: the amount of line pressure

- a e . o
12 Tap Coll 12 17.35 PS the PCM was adding has
%% %p ggllll i6 332-216 Eg: come down considerably.
2-3 TaB Cell 8 4.50 PS| The “Steady State” for 3rd
o3pancel2 12.35 PSI Gearis now zero.

- 17.46 PSI
3.4 Tap Cell 4 1o pal REMEMBER T0 RESET THE
3-4 Tap Cell 8 7.75 PSI
4 TaB el 12 86 bal SHIFT ADAPTS OR THE PCM
3-4 Tap Cell 16 -4.34 PSI WILL CONTINUE TO ADD LINE
Steady State Tap 1GR 0.0 PSI
Stead§ State TaB 2GR 0.0 PSI PRESSURE, ONLY NOW. 1T
Steagy State Tap 3GR 0.0 PSI WILL BE 4 2-3 HARSH SHIFT
Steady State Tap 4GR 0.0 PSI
Stead§ State TaB 4GR/TCC 0.0 PSI COMPLAINT. -
% Static Data

E o =

Figure 141
AUTOMATIC TRANSMISSION SERVICE GROUP 149




P4nATSG Technical Service Information

TOPDEAD CENTER (TDC) OFFSET ERROR
88/P1214

CODE FAULT MIL ON
88/P1214 | Top Dead Center (TDC) Offset Error (6.5L Turbo Diesel Only) YES

CODE DEFINITIONS: Top Dead Center (TDC) Offset Error:
Eﬂ -Code88/P1214: The TDC Offsetisgreater than +2.46 degreesor islessthan -2.46 degrees.

IMPORTANT NOTES: Top Dead Center (TDC) Offset Error:

(@ -Code88/P1214:

\Z ThePCM/TCM hastheahility to determinetheamount of offset needed to bring theenginetotop
dead center. Thisisnecessary to the PCM to determine proper fuel injector pumptimingfor
maximum engineperformance.

Top Dead Center Offset istheactual position of #1 piston asopposed to wherethe Crankshaft
Position Sensor indicatesitis.

Therewill no 3-4 shift or TCC application when TDC Offsetisout of rangeand Code
88/P1214 will beset.

POSSIBLE CAUSES:

- The PCM/TCM hasbeenreplaced.

H - The PCM/TCM hasbeen made“brain dead” .
- Batterieshave been disconnected for aprol onged time period.
- The Crankshaft Position (CK P) Sensor hasbeen replaced.

- Themaininjector pump hasbeen replaced.
-Maininjector pumptimingisout of range.

DIAGNOSTIC STEPS:

-Oncerepairshave been completed, TDC Offset must bereset. Thiscan bedonewith acapable scan
tool, by using themethods seen bel ow.

TDC Offset Procedurefor 1994 - 95 applications:

1. Makecertain batteriesarefully charged and charging systemisoperating normally.

2. Bringenginetofull operating temperature.

3. Usingacapablescantool, select the TDC LEARN” function.

4. Usethescantool to activatetherel earn procedure.

5. Theenginewill beginto surgedlightly anditstonewill changefor approximately 20 seconds.

6. At thistimethetiming and offset val uesdisplayed onthe scantool will vary greatly.

7. Thecomputer will learn the TDC Off set in about 20 seconds after which the offset values should
range between -0.75° to-1.50° of injector pump timing. Negative readingsindicatetheamount of
timing advance present, whilepositivereadingsindicatetheamount of timing retardation
present.

TDC Offset Procedurefor 1996 and L ater applications:

1. With theengineat ambient temperature, theignition“On” and theenginenot running.

2. Openthethrottle 100% for aminimum of 45 seconds. Thisclearsthestored TDC Offset value

fromthecomputer.
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TOPDEAD CENTER (TDC) OFFSET ERROR
88/P1214...continued

DIAGNOSTIC STEPS continued:

3. Whenthe stored value hasbeen cleared, the scantool will display a0° TDC Offset value.
H 4. Turntheignition“ Off” for aminimum of 30 seconds.
5. Start theengineand allow it to warm to an engine cool ant temperature of 170° (76.6°C) or higher.
6. When the enginecoolant temperaturereaches 170°(76.6°C), the computer will test and learnthe
new TDC Offset value.
Note: Thisrelearnwill only occur if the previousvaluewascleared and only if theengine
temperaturewent fromambient temperatureto170° (76.6°C).

DIAGNOSTIC NOTES:

adjust thetiming. To adjust thetiming, usethefoll owing method:

1. Donot start theengine.

2. Slightly loosen the mounting boltson thefront cover of the pump.

3. Rotatethe pump toward thedriver’ssideto advancethetiming, or toward the passenger sideto

retard thetiming.

4. For each .040” thepumpisrotated, the pump timingwill changeby 1°.

5. Tightenthe pump boltsand perform the TDC Offset relearn procedure.

6. Repeat thisprocedure until the TDC Offset val ueranges between -0.75° to-1.50° of timing.
-If any codesare stored that rel ateto cylinder balance, they must be addressed beforethe TDC

Offset relearn procedure can successfully be performed.
- The scan tool movie capture of transmissiondataillustrated infigure 142 displaystheevidence

that CodeP1214isset,a3-4 shift did not occur and TCC duty cycleiszero.

@ /O\ -If the TDC Offset learned valueisnot correct, you may haveto rotatethe maininjector pumpto

1986 GAC TRUCK A/C
b5.5L V'8 CHEVY DIESEL R/T
**CODES AND DATA 0K T0 DRIVE**
I»PE’H TOP DEARD CENTER {TDC) OFFSET ERROR
-£5 INPUT RPI 2275 UTPUT RPI 2275
/0 RPA [RATIC) 100 VEHICLE SPEED (MPH) &4
TURBINE RPF cc34  [OOLANT (=F) 188
I»TEE DUTY [YCLE%s 0 TRANS TEMP [°F} HrE}
TORGUE SIGNAL tPS11 52 GEARR RATIC 100
BRARKE REQUEST N0 BRAKE 54 OPEN
TPS &V 047 THROTTLE (%) qY
TCC SLIP [RPM) 254
BATTERY V] 3.5
FPRESS CONTRL AP 0.51  DES PCS AP .43
ENGINE RPI cc3q  INPUT RPR o5
OVERDRIVE RATIO 0.00  PRNDL SU HTH
|mm CURRENT GEAR IR0
SOLENGID R OFF  SOLENGID B on
RANGE A I? RANGE B o
RANGE L 0 PDWER ENRICH NG
I-2 SHIFT {5EC) 0.38  2-3 SHIFT [SEC) 035
I»:‘;’-Lf SHIFT (S5EC) 0.00  R/C REQUEST NG
A/C CLUTLE OFF
Figure 142
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TOPDEAD CENTER (TDC) OFFSET ERROR

88/P1214...continued
DIAGNOSTIC NOTES continued:

» -Themoviecaptureof enginedata inFigure 143 displaysthe TDC Offset valueas zero, after
O O the previousval uehasbeen erased.
- Themoviecapturein Figure 144 displaysthe correct TDC Offset timing val ue after therelearn
procedure has successfully been performed.

1986 GNC TRUCK A/
&6.5L V8 CHEVY DIESEL /T
**OATA ONLY OF 70 ORIVE
N0 CODES RVRILARBLE IN THIS MODE
-16  ENGINE RPIY 107 THROTTLE (%) h
DESIRED IDLE nor - COOLANT (=L S0
BARD [KPR1 ot BARO V1 H.84
PEDARL POS 103 0.68  PEDARL POS 2 V1 439
PEDAL POS 3 [V] q.o4 INTRKE AIR (2L 34
EGR PRESS (KPR 07 EGR PRESS (V) q.o4
EGR OUTY L'H LE 0 WASTEGARTE (%) &7
BOOST (KPP 06 BOOST PRESS (V1 e
FUEL TEMP [ o] YO FUEL RATE M M
GLOW PLUG 0V} 01 GLOW PLUG RLY 1V} ol
M TITING 85 DESINJTIR 85

N PU S] 1»1'}3[ OFFSETe 0.0
Cqu REF MSSED O [RANRK REF MISSED o
VEH SPEED [MPH] 0 IGMNTION 0V 3.8
£ ON/OFF 54 OFF
TCC BRAKE 54 OPEN L BRAKE SU LLso

Figure 143
1995 6AC TRUCK R/C
6.5L V8 CHEVY DIESEL A/T
**OARTA ONLY OK 70 ORIVE
NO CODES RVARILRBLE IN THIS MODE
-21 ENGINE RPFY 10T THROTTLE (%] 5
DESIRED IDLE 1oy COOLANT [=0) =1
BARD [KPR] ik BARO V1 H.84
PEDAL POS 107 0668  PEDRLPOS 2 V) 435
PEDAL POS 3 0V q.o4 INTRKE AIR (=L 34
EGR PRESS (KPR 07 EGR PRESS V) H.o4
EGR DUTY CHCL 0 WASTEGATE (%) &7
BOOST (KPR1 106 BOOST PRESS 0V3 e
FUEL TEMP =0 Y0 FUEL RATE A M7
GLOW PLUG 0V} 01 GLOW PLUG RLY 1V} ol
N TINING 85  DESINJTIA 8.5
iNJ P M5) 7»/'5[_' OFFSETe -1.02
CAM REF MIS5ED LCRANK REF MISSED o
VEH SPEED [MIPH] 70 IGNITION /7 3.8
L ON/OFF U OFF L BRAKE SU fLsh
T:_L' BRARKE 54 OPEN
Figure 144
152 AUTOMATIC TRANSMISSION SERVICE GROUP




ATSG

Technical Service Information

SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534

CODE FAULT MIL ON

52 System Voltage High Long NO

53 System Voltage High NO

75 System Voltage Low NO

96 Transmission System Voltage Low ("F’ Car with 3.4L Engine Only) NO
PO560 System Voltage High/Low NO
P0562 System Voltage Low NO*
PO563 System Voltage High NO*
P2534 Ignition 1 Switch Circuit Voltage Low YES

* A message will be delivered to the Driver Information Center (DI C) in the Instrument Panel Cluster (IPC).

CODE DEFINITIONS: System Voltage Malfunctions:

E -Codeb52:

-Code53:

-Code75/96:

-Code P0560:

-CodeP0562:

-CodeP0563:

-CodeP2534:

When theignitionisturned” ON”, thebattery feed voltage supply tothe PCM/TCM
iIscomparedtotheignition feed voltagesupplytothe PCM/TCM. Code52 wil | set
when theignition feed voltage supplyisgreater than 16 voltsfor 109 minutes.

When theignitionisturned“ ON”, thebattery feed voltage supply tothe PCM/TCM
iscomparedtotheignition feed voltage supplytothe PCM/TCM. Code 53 will set
when theignition feed voltagesupplyisgreater than 19.5voltsfor 2 minutes.

Whentheignitionisturned® ON”, thebattery feed voltage supply tothe PCM/TCM
iscomparedtotheignition feed voltage supplytothe PCM/TCM andif trans-
mission temperatureislessthan thegraduated scaleof: 7.3 Volts @-40°F
(-40°C), 10.3volts @194°F or (90°C) 11.7 volts @304°F (150°C) with engine
speed greater than 1000 rpmfor 4 seconds.

System Voltage Low: When theignitionisturned” ON” , thebatteryandignition
voltagesupplytotheVCM/PCM islessthan 10.5 voltsat amaximumtransmission
temperatureof 305°F (152°C) for longer than 15 seconds, or, the battery and
ignition supply voltageislessthan 6.7 voltsat aminimum transmission temper a-
tureof -40°F (-40°C).

System VoltageHigh: When theignitionisturned“ ON” , theVCM/PCM battery
andignition supply voltageisgreater than 19 voltsfor 10 seconds.

When theenginespeedishigher than 1000 rpm, vehicle speedindicatesa speed
greater than fivemph for at least 10 secondsand I gnition 1 feed voltageisbelow 8
voltsfor at least 5 seconds, P0562 will set.

When theengineruntimeisat least 10 secondsand I gnition 1 feed voltageisabove
18 voltsfor atleast 5 seconds, POS63 wil | set.

When the TCM detectsan open, short toground or low voltagefor 0.1 seconds, on
thelgnition 1 supplyvoltagecircuit, Code P2534 will set.

IMPORTANT NOTES: System Voltage Malfunctions:

-Codeb2:

Maximum linepressurewill becommanded, thetransmissionwill default tolimp-in
modeand TCC operationwill beinhibited. Code 52 isset when aproblemexistsin
thedirect battery or ignition feed voltage supply circuitstothe PCM/TCM.
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

IMPORTANT NOTES: System Voltage M alfunctions continued:

modeand TCC operationwill beinhibited. Code 53isset when aproblemexistsin
thedirect battery or ignition feed voltage supply circuits.

-Code75: Maximum line pressurewill becommanded, thetransmissionwill default tolimp-in
modeand TCC operationwill beinhibited. Code 75isset when aproblemexistsin
thedirect battery or ignition feed voltage supply circuits.

-Code96: Maximum linepressurewill becommanded, thetransmissionwill defaulttolimp-in
modeand TCC operationwill beinhibited. Code 96 isset when aproblemexistsin
thedirect battery or ignition feed voltage supply circuitstothePCM/TCM, (This
codeisvalidon“F’ carswith 3.4L engineand 4L 60E transmission Only.

-CodeP0560: Maximum linepressurewill becommanded, thetransmissionwill defaulttolimp-in
mode, TCC operationwill beinhibited and all shift adaptswill befrozen. Code
PO560 will set whentheV CM sensesaproblemin either thedirect battery or
ignitionfeed voltage supply circuits.

-CodeP0562: Thetransmissionwill defaulttolimp-inmode, TCC operationwill beinhibited and
awarning messagewill bedisplayed ontheinstrument cluster. Code PO562 will set
whentheV CM/PCM sensesaproblem ontheignition 1 voltagefeed supply circuit.
CodeP1637 may also beset.

-CodeP0563: Thetransmissionwill defaulttolimp-inmode, TCC operationwill beinhibited and
awarning messagewill bedisplayed ontheinstrument cluster. Code PO563 will set
whenthe PCM sensesaproblem ontheignition 1 voltagefeed circuit.

-CodeP2534: Maximum linepressurewill becommanded, thetransmissionwill defaulttolimp-in
mode, TCC operationwill beinhibited and all shift adaptswill befrozen. Code
P2534 will set whenthe TCM sensesaproblemontheignition 1 power supply
circuit (Ignition“On”) tothe TCM.

-Code53: Maximum linepressurewill becommanded, thetransmissionwill default tolimp-in
)

POSSIBLE CAUSES: Code 52/53: System Voltage High Long:

- Battery cablesthat arenot clean and tight.
-PCM/TCM ground circuitsthat arefaulty.

- Thealternator isovercharging.

-Jump starting alow battery(s).

- Anoperating accessory isdrawing excessivecurrent.

POSSIBLE CAUSES: Code 75/96: System Voltage L ow:

- A battery(s) that isin apoor stateof charge.
- Battery cablesthat are not clean and tight.

-PCM/TCM power and ground circuitsthat arefaulty.
- Thealternator isundercharging.

- Poor connections.

-Ablownfuse.

-Ablownfusiblelink.

-Afaulty PCM/TCM.
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

POSSIBLE CAUSES: Code P0560: System Voltage High/L ow:

- A battery(s) that isinapoor stateof charge.
ﬁ - Jump starting adead battery(s).

- Battery cablesthat arenot clean and tight.

-PCM/TCM power and ground circuitsthat arefaulty.

- Theaternator isundercharging.

- Thealternator isovercharging.

- Poor connections.

- Anaccessory in operationisdrawing too much current.

-Ablownfuse.

-Ablownfusiblelink.

-Afaulty PCM/TCM.

POSSIBLE CAUSES: Code P0562: System Voltage L ow:

- A battery(s) that isin apoor state of charge.
- Battery cablesthat arenot clean and tight.

-PCM/TCM power and ground circuitsthat arefaulty.
- Thealternator isundercharging.

- Poor connections.

-Ablownfuse.

-Ablownfusiblelink.

-Afaulty PCM/TCM.

POSSIBLE CAUSES: Code P0563: System Voltage High:

- Battery cablesthat arenot clean andtight.
-PCM/TCM ground circuitsthat arefaulty.

- Thealternator isovercharging.

-Jump starting alow battery(s).

- Anoperating accessory isdrawing excessivecurrent.

POSSIBLE CAUSES: Code P2534: Ignition 1 Switch Circuit Voltage L ow:
-Ablownfuse.

H - Thelgnition 1 wireisopen or shorted to ground.
- TheTCM isfaulty.

DIAGNOSTIC STEPS:

Code52/53:
r - Battery cablesmust beclean, tight and free of corrosion and routed out of harmsway. L ooseor

dirty cablescanraiseresistanceresultingin higher alternator output.

- Theground circuitsfor thecomputer should not carry morethan 0.3 volts, if they do, erratic
operation of electronicscanresult aswell asfal se codesstored.

- Check charging systemvoltage, most GM vehiclesnormally will not exceed 15 volts.

- Theuse of acommercial battery charger or jump starting alow battery can destroy electronic
componentsaswell ascausefal secodesto bestored.

- Anaccessory such asan electric fuel pump that iswornand isdrawing too much current can cause
highvoltageintheignitionfeed supply circuit resultinginrelated codes stored aswell asmelting
theaccessory connector. T
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

DIAGNOSTIC STEPS:

Code75/96:
M - A good battery should be capabl e of hol ding aminimum voltageof 12.66 voltsafter aload test,
(Refer to” Preliminary Electrical Checks”).

- Battery cablesmust beclean, tight and free of corrosion and routed out of harmsway. L ooseor
dirty cablesmay not receivethe proper amount of charging voltagefromthealternator.

- Theground circuitsfor thecomputer should not carry morethan 0.3 volts, if they do, erratic
operation of electronicscan result aswell asfal se codesstored.

- Check charging systemvoltage, most GM vehiclesnormally will not exceed 15volts.

- Poor connectionsinterrupt theflow of current to thecircuitsrespective component. Thiscan
rangefrom bent or broken terminal ends, expanded cavities, water intrusionresulting
incorrosion, brokenwiresinsidetheinsulation, melted connectorsor the connector issimply not
pluggedinall theway.

- Thepower supply circuitsto thecomputer arefuse protected circuits, alwayscheck fuseswhen
thereisno power onthecircuit being checked, Refer to Figure 145. (Remember, high resistance
can causealesser amount of voltagethanisrequired onacircuit, thereforecircuit test lamps,
unlessspecifically designed for thetask, should not be used.

“KeepAlive” direct battery feed circuitsareusually connected directly to the battery positive
accessory lead or the starter solenoid. Theseare usually protected by fusiblelinkswhichare
designedto break apart when current becomestoo high thereby breaking thevoltage supply, high
resistanceisalso afactor withthesefusiblelinks, (Refer to Figure 145).

-Vehiclesbuilt prior to computer controlled charging systemscan still haveafaulty PCM/TCM
causing “ SystemVoltageLow” codes. Thisoccurswhen the power supply feed circuitstothe
computer arenot traveling through the computer circuitsto the diagnostic connector. In
situationssuch asthistheammeter in thevehiclesinstrument cluster and avoltmeter acrossthe
battery postswill indicate correct charging systemvoltage, but the scantool display will indicate
alower voltagereading.

DIAGNOSTIC STEPS:

CodeP0560:

M - A good battery should be capabl e of hol ding aminimum voltageof 12.66 voltsafter aload test,
(Refer to” Preliminary Electrical Checks”).

- Theuseof acommercial battery charger or jump starting alow battery can destroy electronic
componentsaswell ascausefal secodesto bestored.

- Battery cablesmust beclean, tight and free of corrosion and routed out of harmsway. L ooseor
dirty cablesmay not receivethe proper amount of charging voltagefromthealternator.

- Theground circuitsfor thecomputer should not carry morethan 0.3 volts, if they do, erratic
operation of el ectronicscanresult aswell asfal se codes stored. Power supply circuitsshould
carry full systemvoltage.

- Check charging systemvoltage, most GM vehiclesnormally will not exceed 15 voltsand should
not drop below 13 volts. Be sureto turn someaccessorieson, intheevent that alternator output is
marginal. Theuseof aVAT tester isideal for system voltagediagnostics. Check thealternator
drivebeltfor tightness.

- Poor connectionsinterrupt theflow of current to thecircuitsrespective component. Thiscan
rangefrom bent or broken terminal ends, expanded cavities, water intrusion resulting
incorrosion, brokenwiresinsidetheinsulation, melted connectorsor the connector issimply not
pluggedinall theway.
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

DIAGNOSTIC STEPS continued:

CodeP0560 continued:

_ - The power supply circuitstothecomputer arefuse protected circuits, alwayscheck fuseswhen
thereisno power onthecircuit being check, Refer to Figure 145). (Remember, high resistance
can causealesser amount of voltagethanisrequired onacircuit, thereforecircuit test lamps,
unlessspecifically designed for thetask, should not beused.

- Anaccessory such asan electric fuel pump that iswornand isdrawing too much current can cause
highvoltageintheignitionfeed supply circuit resultinginrelated codesstored aswell asmelting
theaccessory connector. Insituationssuch asthisthe scantool will display “ Batt Volts” correctly,
but the® IgnVolts” parameter will display 19to 20volts.

-“KeepAlive’ direct battery feed circuitsareusually connected directly to the battery positive
accessory lead or the starter solenoid. Theseareusually protected by fusiblelinkswhichare
designedto break apart when current becomesto high thereby breaking thevoltage supply, high
resistanceisalsoafactor with thesefusiblelinks, (Refer to Figure 145).

-Vehiclesbuilt prior to computer controlled charging systemscan still haveafaulty VCM causing
“SystemVoltageLow” codes. Thisoccurswhen the power supply feed circuitsto the computer
are not traveling through the computer circuitsto thediagnostic connector. Insituationssuch as
thistheammeter inthevehiclesinstrument cluster and avoltmeter acrossthebattery postswill
indicate correct charging system voltage, but the scantool display will indicatealower voltage
reading.

CodeP0562:
M - A good battery should be capabl e of hol ding aminimum voltageof 12.66 voltsafter aload test,
(Refer to” Preliminary Electrical Checks”).

- Battery cablesmust be clean, tight and free of corrosion and routed out of harmsway. L ooseor
dirty cablesmay not receivethe proper amount of charging voltagefromthealternator.

- Theground circuitsfor the computer should not carry morethan 0.3 volts, if they do, erratic
operation of electronicscanresult aswell asfal se codesstored.

- Check charging system voltage, most GM vehiclesnormally will not exceed 15 volts.

- Poor connectionsinterrupt theflow of current to thecircuitsrespective component. Thiscan
rangefrom bent or broken terminal ends, expanded cavities, water intrusion resulting
incorrosion, brokenwiresinsidetheinsulation, melted connectorsor the connector issimply not
pluggedinall theway.

- Thelgnition 1 feed supply circuit to thecomputer isafuse protected circuit, alwayscheck fuses
whenthereisno power onthecircuit being checked, Refer to Figure 144). (Remember, high
resistance can cause alesser amount of voltagethanisrequired onacircuit, thereforecircuit test
lamps, unlessspecifically designedfor thetask, should not beused.

-1f CodeP1637 isstored, with PO562 it meansthelow voltage situation iscaused by alternator not
charging. Thiscould beaproblemwiththealternator, thealternator “L” circuit wireor theVCM
isfaulty.

CodeP0563:
r - Battery cablesmust beclean, tight and free of corrosion and routed out of harmsway. L oose or
dirty cablescanraiseresistanceresultingin higher alternator output.
- Theground circuitsfor thecomputer should not carry morethan 0.3 volts, if they do, erratic
operation of electronicscan result aswell asfal se codesstored.
- Check charging systemvoltage, most GM vehiclesnormally will not exceed 15 volts. Code
P0O563 setsasadirect result of thealternator overcharging.
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

Technical Service Information

DIAGNOSTIC STEPS continued:

BATTERY
IGNITION "
?Illlllllllt SWITCH

FUSIBLE
LINK HOT AT HOT IN
ALL TIMES START & RUN
UNDERHOOD ECM “B” IGNITION “1”
FUSE/RELAY FUSE FUSE
CENTER 20 AMP 20 AMP

This Diagram Example is a
7996 Chevy “C" Truck

with 5.7L Engine
o D

BATTERY IGNITION 1

POWERTRAIN POSITIVE POSITIVE

= CONTROL VOLTAGE VOLTAGE
CHASSIS MODULE B+

GROUND

Figure 145

CodeP2534:
- A good battery should be capabl e of hol ding aminimum voltageof 12.66 voltsafter aload test,
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(Referto” Preliminary Electrical Checks”).

- Battery cablesmust beclean, tight and free of corrosion and routed out of harmsway. L oose or

dirty cablesmay not receivethe proper amount of charging voltagefromthealternator.

- Check charging system voltage, most GM vehiclesnormally will not exceed 15 volts.
- Poor connectionsinterrupt theflow of current to the circuitsrespective component. Thiscan

rangefrom bent or broken terminal ends, expanded cavities, water intrusionresultingin
corrosion, brokenwiresinsidetheinsulation, melted connectorsor the connector issimply not
pluggedinall theway.

- Thelgnition 1 feed supply circuit tothe computer isafuse protected circuit, (Refer to Figure

146), awayscheck fuseswhen thereisno power onthecircuit being checked. (Remember, high
resistance can cause al esser amount of voltagethanisrequired onacircuit, thereforecircuit test
lamps, unlessspecifically designed for thetask, should not be used.

- Check thelgnition 1 circuit wirebetweenthe TCM and underhood fuse box for an open or short to

ground, (Refer to Figure 146).

-If all theabove checksgood, replacethe TCM, (Somemodel ssuch asthe Trailblazer, beginning

withthe 2005 model year use aseparate Transmission Control Modulefor transmission
operationonly.
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SYSTEM VOLTAGE MALFUNCTIONS
52/53/75/96/P0560/P0562/P0563/P2534...continued

DIAGNOSTIC STEPS continued:

[HOT AT ALL TIMES] |HOT IN RUN/START] [HOT IN ACCY/RUN]
UNDERHOOD
TCM/CANNISTER TRANS FUSE/RELAY TRANS
FUSE FUSE FUSE
? 10AMP { 15AMP CENTER a 10AMP
v L ;
f mn 1
BATTERY IGNITION 1 ACCESSORY TRANSMISSION
POSITIVE POSITIVE VOLTAGE
VOLTAGE CONTROL
B VOLTAGE MODULE
This Diagram Example is a
2006 Chevy Trailblazer
CHASSIS with 5.3( Efogme. ¢L70E

Figure 146
DIAGNOSTIC NOTES:

A -Besuretorefer totheappropriatewirediagramfor terminal locationsfor battery andignition
N feedcircuitsfor thevehicl eyou arediagnosing.
@ O -When diagnosing anintermittent voltage high or low code, thecodewill beclearedif the
condition nolonger existswhentheignitionkey iscycled.

-When diagnosing anintermittent wiring problem, flex thewiring harnesswith acontinuity
beeper or similar deviceto hel p pinpoint thelocation of thedamage, or replacethewirein
guestion by snippingit at either end about 3inchesaway from the connector and sol der and
shrink wrap thenew pieceof wire.

-Whenthediagnosticsrefer toa® accessory that isdrawing to much current”, thesearenormally
high current draw componentsthat when faulty draw an even greater amount of current. These
componentsare capabl e of melting connectorsand wiring. Theseitemsincludebut arenot
limitedto, fuel pumps, fan motors, A/C compressor clutch and headlamps.

- Thebattery feed voltage supply isa“ keep alivecircuit for the computer to remember learned
functionsand parameters, thesecircuitsarehot withtheignition” OFF”.

- Theignitionfeed voltage supply circuitsarefor thecomputer to know theignition key status,
thesecircuitsshould behot only withtheignition“ON”.
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PCM/TCM CONTROL MODULE FAULTS
51/55/P062F/P0601/P0602/P0603/P0604/P1600/P1621/P1627

P1680/P1681/P1683/P2610

CODE FAULT MIL ON
51 PCM PROM Error YES
55 PCM Internal Fault YES
PO62F/P1621| TCM Long Term Memory Fault YES
PO601 PCM/TCM Read Only Memory (ROM) Fault YES
P0602 PCM/TCM Not Programmed YES
PO603 PCM/TCM Long Term Memory Reset YES
PO604 PCM/TCM Random Access Memory (RAM) Fault YES
P0O605/P0606
P1600/P1627| pCM Internal Memory Performance Fault YES
P1680/P1681
P1683
P2610 Ignition Off Timer Performance YES

CODE DEFINITIONS: PCM/TCM Control Module Faults:

Eﬂ -Code51: When theignitionisturnedon, thetransmission isimmediately in limp mode. Data
may not beavailable.

-Codeb5: When theignitionisturnedon, thetransmission isin immediatelimp modeand
most output deviceswill not operate. Thevehiclemaynot run and datawill be
unobtainable.

-Code PO62F/P1621:

When theengineisrunning, an internal fault hasbeen detectedinsidethe TCM.

-CodeP0601: Whentheignitionisturnedon, aninternal fault existsinsidethe PCM/TCM with
theRead Only Memoryfunction.

-CodeP0602: When thePCM/TCM isnot programmed, Code PO602 will set.

-CodeP0603: Whentheignitionisturnedon, theTCM hasdetected an internal problemwith the
Long Term Memory Reset function.

-Code P0604: When theignitionisturned on, the PCM/TCM hasdetected an internal fault with
theRandomAccessMemoryfunction.

- Code PO605/P0606/P1600/P1627/P1680/P1681/P1683:

When theignition isturned on, the PCM/TCM hasdevel oped a microprocessor
integrityfault.

-CodeP2610: When theignitionisturned” OFF”,thePCM/TCM runsan internal diagnostic. I f
thediagnostic program detectsan internal fault or incomplete programmingon
thenexttwoignition cyclesfor longer than 5 seconds, Code P2610will set.

DIAGNOSTIC NOTES:

A -Some OBD-1 computerswill haveaCALPAK chiplocated nexttothe PROM, it must be
~ transferred along with the PROM to thereplacement computer.
O O -When any of these codesare set, thetransmission will default to limp mode, maximumline
pressurewill becommanded, TCCwill beinhibited and all shift adaptswill befrozen.
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PCM/TCM CONTROL MODULE FAULTS
51/55/P062F/P0601/P0602/P0603/P0604/P1600/P1621/P1627

P1680/P1681/P1683/P2610...continued

IMPORTANT NOTES: PCM/TCM Control Module Faults:

©)

»

-Code51:
Usethecorrect PROM for thevehicleapplication, the PROM ID number isusually displayed on
theenginedatalist.
Anytimetheinternal computer componentsare goingto betouched, makecertainyou are
grounded and havedischarged any static el ectricity youmay beretaining.
Bevery careful wheninstallingthe PROM, the pinsareextremely fragileand can beeasily bent.
If thisoccurs, the PROM will beimpossibletoinstall.
Sometimesremoving and reinstalling the PROM can beresponsiblefor allowing thecodeto
Clear.
Disconnect the battery(s) beforereplacingthe PROM.
If the PROM isreplaced, and Code 51 reappears, replacethe PCM/TCM.

-Code55:
If power, groundsand connector condition andfittothe PCM/TCM check good, replacethe PCM
ITCM.

- Code P062F/P1621/P0601/P0602/P0603/P0604/P0605/P0606/P1600/P1627/P1680/P1681/
P1683/P2610:
Reprogramthe PCM/TCM with only thelatest revisions, under no circumstancesusethe sameor
earlier programming.
Makecertainall precautionsarefollowed during thereprogramming process. Theseincludethe
useof abattery booster to maintainaproper systemvoltagelevel and all connectionsbetweenthe
vehiclediagnostic connector and programming equipment are secure. All screen saver and power
monitorsinthe personal or laptop computersareturned off. L et nothing interrupt therepro-
gramming processor the PCM/TCM will bedamaged.

POSSIBLE CAUSES: Code51: PCM/TCM PROM Fault:

ey

- The Programmable Read Only Memory (PROM) chip hasafault.
- The PROM pinsare not making contact with thecomputer circuit board or are bent or broken.

POSSIBLE CAUSES: Code P0602: PCM/TCM Not Programmed:

ey

- The PCM/TCM haslost, uncompleted or no programming.

POSSIBLE CAUSES: Code 55/P062F/P1621/P0601/P0603/P0604/P0605/P0606/P1600/

ey

P1627/P1680/P1681/P1683/P2610:

- ThePCM/TCM isfaulty.
- The PCM/TCM hasnot accepted programming or the programming process hasbeeninterrupted.
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TRACTION CONTROL CIRCUIT ACTIVE
P1572

(PASSENGER CARSWITH 4L60E ONLY)

CODE

FAULT MIL ON

P1572

Traction Control Circuit Active YES

CODE DEFINITIONS: Traction Control Circuit Active:

=y

-Code 1572: When thetransmissionisin neutral or park, andthe PCM hasdetected an active
traction control signal, and theseconditionsoccur for at least 6.4 secondswith no code P1810
stored, Code P1572 will set.

IMPORTANT NOTES: Traction Control Circuit Active:

- TCC operationwill beinhibited when theTraction Control circuitisactive.

-If thetransmission control systemisin®“Hot Mode” fourth gear will beinhibited.

-All shift adaptswill befrozen.

- TheTraction Control Lamp cannot beturned off aslong asthefault remainsactive.

- Thetraction control systeminsomevehiclesisreferredto as” Traction Control System” (TCS). In
other vehiclesitisreferredto as” Acceleration Slip Regulation” (ASR).

POSSIBL

ey

E CAUSES: Code P1572: Traction Control Signal Active:

- TheTraction Control circuit wiretothe PCM isshorted to ground.
- A poor connection at the PCM connector C3.
-Afaulty PCM.

DIAGNOSTIC STEPS:

- Disconnect the C3 connector fromthe PCM, (Refer to Figure 147). WithaDV OM, probethe
traction control circuit and ground. If thecircuit hasbattery voltageonit, replacethe PCM.
If thecircuit haslessthan 1 volt or zerovolts, repair thewireor connector terminal .

DIAGNOSTIC NOTES: Traction Control Circuit Active:

W6

ThePCM receivesasignal fromthetraction control system (ABSModule) indicatingthat a
traction control eventisoccurring. Thissignal iseither battery voltage, indicating traction control
isnot active, or lessthan 1 volt, indicating traction control isactive, (Refer to Figure 147).
Thissignal can beduplicated by groundingthe TCSA ctivecircuit or by suppling battery voltage
toindicatetothe PCM atraction control signal that isactiveor not.
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| HOT IN ON, RUN & BULB TEST|
v
o DRIVER 3 ABS
5 AMP FUSE — CONNECTOR MODULE
active | INFORMATION '
v ACTIVE PCM
SIGNAL
Figure 147
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TRANSMISSION PREFERENCE SWITCH CIRCUIT INPUT LOW

(TOW/HAUL)
B2722
(TRUCKS & VANSONLY)
CODE FAULT MIL ON
B2722 Transmission Preference Switch Circuit Input Low (Tow/Haul) NO

CODE DEFINITIONS: Transmission Preference Switch Circuit Input Low:

E -CodeB2722: When theignitionisturned” ON” andthe Tow/Haul Switch isactivated, the
Tow/Haul Switch circuitislowfor approximately 3 minutes.

IMPORTANT NOTES: Transmission Preference Switch Circuit I nput L ow:

(‘ - TheTow/Haul M odefeatureallowsenhanced shifting characteristicswhentowing or haulinga
\Z load. The Tow/Haul signal isdriver activated.
-When Tow/Haul Modeisactivated, shift timingwill beraised aswell asanincreaseinline
pressureand the Tow/Haul indicator lamp intheinstrument cluster will beilluminated.
-When CodeB2722isset, Tow/Haul Modewill beinoperative.

POSSIBLE CAUSES: Code B2722: Transmission Preference Switch Circuit Input L ow:

- Tow/Haul Switchisfaulty or stuck intheactivated position.

E - TheTow/Haul “ON” circuit wireisshorted to ground or open, (usually inthe steering column).
- Poor connectionsat the BCM or Tow/Haul Switch.
- TheBody Control Module(BCM) isfaulty.

DIAGNOSTIC STEPS:

-WhentheTow/Haul featureisactivated, thesignal isrecognized by theBCM. TheBCM sendsthis
H signal tothePCM viatheserial datalinesaswell asto thelnstrument Panel Controller (IPC) to
illuminatethe Tow/Haul Lamp, thisisdisplayed onthescan tool asan ON/OFF parameter or
ACTIVE/INACTIVE.

- TheTow/Haul Switchisamomentary contact switch, (likeadoorbell switch). ConnectaDVOM to
theLt. Bluewireat theBCM Circuit 553. Thecircuit momentarilytogglestolessthan 1 volt and
returnsto 12 voltswhen the Tow/Haul buttonispressed and released. Thiswill occur eachtimethe
Tow/Haul buttoniscycled. When Tow/Haul ison anindicator lamp onthel Cwill beilluminated.

-ItistheBCM that providesthe 12 voltsfor the Tow/Haul switch. If 12 voltsarenot present on
Circuit 553, thentheLt. Bluewireisopen or shorted to ground or theBCM isfaulty.

-1f thereisno momentary voltagetoggle, thenthe Tow/Haul switchisfaulty or thewiresfor the
switch arebrokeninthe steering columninwhich casethe Tow/Haul Lampwill notilluminate.

- Eventhoughthe BCM isthebiasing modulefor the Tow/Haul featurethe scantool parameter for
Tow/Haul operationwill befoundinthe PCM datalist.

- Some scan tool swill not show astate of change onthe Tow/Haul parameter whentheswitchis
cycled, thisisascantool issuein most cases. In suchinstancesuseaDV OM to check operation on
circuit 553, (Refer to Figure 1438).
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TRANSMISSION PREFERENCE SWITCH CIRCUIT INPUT LOW
(TOW/HAUL)

Technical Service Information

B2722

(TRUCKS & VANS ONLY)...continued

DIAGNOSTIC NOTES: Transmission Preference Switch Circuit Input Low:

W6

-If the Tow/Haul Switch requiresreplacement, theentireshift lever containing theswitchishow it

- TheTow/Haul signal can beduplicated by taking ajumper lead and momentarily striking the
Lt.Blue(Circuit 553) wireat theBCM, likeamatch to ametal surface, thiswill duplicatethesignal

-Inmost cases, theLt. Bluewireiscircuit 553 and islocatedin BCM connector ClattheB12

isavailable.

If theBody Control Module (BCM) requiresreplacement, it must beprogrammed or it will not

function properly.

theBCM islookingfor.

location, (Refer to Figure 148).
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AUXILIARY TRANSMISSION FLUID PUMP RELAY
CONTROL CIRCUIT FAULT
P2796
AUXILIARY TRANSMISSION FLUID PUMP

PERFORMANCE FAULT

P2797
(TRUCKSWITH HYBRID SYSTEMS & 4L 60E/4L 65E ONLY)
CODE FAULT MIL ON
P2796 Auxiliary Transmission Fluid Pump Relay Control Circuit Fault YES
P2797 Auxiliary Transmission Fluid Pump Performance Fault YES

CODE DEFINITIONS: Auxiliary Transmission Fluid Pump Relay Control Circuit Fault:

H -CodeP2796: When theHybrid Control Module (HCM) commandstheAuxiliary Transmission
FluidPumprelay“ ON”, andthevoltageremainshigh on circuit 5537, Code P2796
will set.
When theHybrid Control Module(HCM) commandstheAuxiliary Transmission
FluidPumprelay“ OFF”, andthevoltageremainslowon circuit 5537, Code
P2796 will set.

CODE DEFINITIONS: Auxiliary Transmission Fluid Pump Performance Fault:

E -CodeP2797: I1f theTransmission Fluid Pressure Switch Assembly changesfromeither D4 or D3
rangetoany other rangefor three consecutivetimeswhiletheengineisin“Idle
OFF Mode’, CodeP2797 will set.

IMPORTANT NOTES: Auxiliary Transmission Fluid Pump Relay Control Circuit Fault:
Auxiliary Transmission Fluid Pump Perfor mance Fault:

(‘ - TheAuxiliary Transmission Fluid Pumpisan electrically powered pump that isused to supply line
\J pressuretotheforward clutch during “ Engineldle OFF Mode”. Sincethe engine shutsoff when
coming to astop and thetransmissionsfront pumpisnot turning, theauxiliary transmission pump
suppliesoil pressuretotheforward clutch sothereisno delay oninitial take off andtheengine
restarts. Theauxiliary transmission pump attachesto theval ve body andissupplied power from
theAuxiliary Transmission Fluid Pump Relay. Therelay iscommanded on by the Hybrid Control
Module (HCM) which providesaground path for therelay whichwill now providepower for the
auxiliary transmission pump.
-CodeP2796: WhentheHCM detectsacontinuousopen, short to ground or short to power inthe
auxiliary transmission pumprelay control circuit, theHCM inhibitsrelay output.
-CodeP2797: WhentheHCM detectsaTFPSA range“ C” (D4), change of statewhiletheengineis
in“Engineldle OFF Mode”, theHCM inhibitsauxiliary transmission fluid pump
operation. TheHCM a soinhibits® Engineldle OFF Mode” . Refer to code P1810
diagnosticsfor TFPSA ranginglogic.
ThePCM monitorsthe TFPSA inorder to determinetheauxiliary transmissionfluid
pump operational status. continued (i
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AUXILIARY TRANSMISSION FLUID PUMP RELAY CONTROL CIRCUIT FAULT
P2796

AUXILIARY TRANSMISSION FLUID PUMP PERFORMANCE FAULT
P2797
(TRUCKSWITH HYBRID SYSTEMS & 4L 60E/4L 65E ONLY) continued

IMPORTANT NOTES: Auxiliary Transmission Fluid Pump Relay Control Circuit Fault:
Auxiliary Transmission Fluid Pump Perfor mance Fault:

the TFPSA D4 switch remains closed, as there is no loss of line pressure. This

continued.......\WWhen the pump is commanded on by the HCM during “Engine Idle OFF Mode”,
indicates to the PCM that no gear selector position change has been detected.

0 EXTREME CAUTION: PLEASE READ THISBEFORE ANY REPAIRS BEGIN:

-Thisvehicleisequipped withaHybrid System whichiscapableof deliveringaLETHAL
@ electrical shock or severeburns. Itisalsoequipped with an Automatic Stop/Start System,

which meanstheengineshutsdown under noload conditionsand can START BACK UP
x WITHOUT WARNING!

-Beforestartingany repair sthat will put you in contact with any of thehigh voltagecir cuits,
disablethehigh voltagesystem by tur ningthebattery disconnect switch off, Refer toFigure
150) whichislocated at thepassenger sideof thebattery pack under therear seat, ontheend,
with alouvered cover over it. Disconnect the 3 phaseconnector fromthe
Sarter/Generator Control Module(SGCM) located in theenginebay, (Orange3cable
connector).

-Never leavetheignition on whilewor kingaround moving partssincetheenginecan
automatically start up. Theenginewill not auto-start whenthehood isajar or raised dueto
the*Hood Ajar Switch that communicatesthistothePCM, However, makecertainthe
switchisinworkingcondition.

-Ifyou areroad testingthevehicleand cometoacompletestop, theenginewill shut off. Do
not get out of thevehicleleavingit in thiscondition, you may very well watch it drive off
should theenginerestart suddenly or roll backwar d until theenginerestartsand thendrive
off.

-All highvoltagelinesare ORANGE, it isstrongly recommended that rubber linesman gloves
bewor n when cominginto contact with any high voltagecircuitsor components. It isalso
recommended that technicianscompleteavailableHybrid System training beforeserviceis
performed.

-TheDC Busiswhere36 & 12volt circuits, someDC current and someAC current, come
together, you need toknow which iswhich.

-Remember, thisisa42volt system that iscapableof 120volt, 3phaseoutput. Alwaystreat
hybrid circuitsasif voltageispresent, never assumeotherwiseand makecertainan
adequateDVOM isused for checking high voltagecir cuits.

‘You will comein direct contact with thestarter/generator and high voltagecablesduring
transmissionremoval, WORK SMART!

POSSIBLE CAUSES: Code P2796: Auxiliary Trans Fluid Pump Relay Cntrl Circuit Fault:

G TheRelay isfaulty.

.The*PWRMAINT” or “TRANSPUMP’ Fuseintheunderhood fusebox isblown.
. Wireor connector problemsontherelay coil or switch side.
. TheHybrid Control Module (HCM) isfaulty, (not providing groundfor therelay).

166 AUTOMATIC TRANSMISSION SERVICE GROUP




P4nATSG Technical Service Information

AUXILIARY TRANSMISSION FLUID PUMP RELAY CONTROL CIRCUIT FAUL
P2796

AUXILIARY TRANSMISSION FLUID PUMP PERFORMANCE FAULT
P2797
(TRUCKSWITH HYBRID SYSTEMS & 4L 60E/4L 65E ONLY) continued

POSSIBLE CAUSES: Code P2797: Auxiliary Transmission Fluid Pump Performance Fault:

- TheAuxiliary Pumpisfaulty.
- TheAuxiliary Pumpfilter isrestricted.
- Oneof thecomponentsfor “Engineldle Off Mode” ismalfunctioning.

- The G104 groundisfaulty, (itislocated onthe upper | eft bellhousing bolt).
- A faulty Transmission Fluid Pressure Switch Assembly.

DIAGNOSTIC STEPS: Code P2796:

- Command therelay onwith acapable scan tool, check thewiregoing to theAuxiliary Pump, for
w voltage, Refer to Figure 149 and Figure 151 for case connector identification.

-Makecertainthe*PWRMAINT” and“TRANSPUMP” fuseshavevoltageonbothlegs. They are
located intheunderhood fusebox, Refer to Figure 149 and Figure 151 for case connector terminal
identification.

-MakecertainthePink wireat therelay ishot with theignition ON and the Orangewireat therelay is
hot withtheignition OFF, Refer to Figure 149 and Figure 151 for case connector identification.

- Check the Pink/White (Circuit 5537) wireat therelay to seethat itisgrounded. If itisgrounded, the
circuitwill havelessthan 1volt. If thecircuit hasbattery voltage, makecertainthewireand
connectionsaregood. If they aregood, replacethe Hybrid Control Module(HCM), Refer to Figure
149 and Figure 151 for case connector terminal identification.

DIAGNOSTIC STEPS: Code P2797:

-Command therelay onwithacapablescantool, listenfor theAuxiliary Pumpto run, (astethoscope
r may benecessary).
- Remedy the cause of therestricted Auxiliary Pumpfilter and replacefilter.
- The*Engineldle OFF Mode” will not function properly if ambient temperatureisabove 95°F
(35°C), or climate control istryingto cool the cabin, abrake switch problem, atransmissionrange
sensor problem, the battery pack hasalow state of charge, Tow/Haul isactive, thetransfer caseisin
4W L Orange, any door isopenwith thetransmissioninthepark range, thehood isnot fully closed
or it becomesnecessary to maintain 120 volt power outl et operation anytimethereisa1000 watt or
greater |oad present.
- Check the G104 groundfor 0.3 voltsor lessvoltagedrop, theground point isat thetop left bell-
housing bolt, Refer to Figure149 and Figure 151 for case connector terminal identification.
- A Transmission Fluid Pressure SwitchAssembly “Range C” logicerror will causetheHCM to
inhibit Auxiliary Pump operation. Refer to Code P1810 diagnosticsfor TFPSA rangelogic.

DIAGNOSTIC NOTES:

A - TheTransmission Fluid Pressure Switch Assembly for theM 33 4L 65E isdifferent thanthe
A assembliesfor theother 4L 60E seriesof transmissions. TheD2 pressureswitch operatesat a
O O different tensionthantheother assemblies. It carriesadifferent part number and can beidentified
by itsWHITE connector, al othershaveaBL ACK connector.
- Auxiliary Transmission Fluid Pump pressureischecked through the sameservice port as
transmissionlinepressure. Thereasonis, whentheauxiliary pumpisrunning theengineisnot,
thereforethefront pumpisnot turning. Auxiliary Pump Pressureis16-40 PSI, (110-275kPa).
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AUXILTARY TRANSMISSION FLUID PUMP RELAY CONTROL CIRCUIT FAULT
P2796

AUXILIARY TRANSMISSION FLUID PUMP PERFORMANCE FAULT
P2797
(TRUCKSWITH HYBRID SYSTEMS & 4L 60E/4L 65E ONLY) continued

DIAGNOSTIC NOTES continued:

AUXILIARY TRANSMISSION FLUID PUMP RELAY & PUMP CIRCUIT

HOT WHEN IGNITION ON I HOT AT ALL TIMES I
................................................................ "
T '
1
TRANS
AUX PUMP i UNDERHOOD
PUMP FUSE : FUSE
RELAY 15 AMP H BOX
1
1
-------------------------------------- I
ORANGE
CIRCUIT 540
PINK
CIRCUIT 1639
PINK/WHITE
CIRCUIT 5537 PURPLE

° CIRCUIT 5538

TO
TRANSMISSION
A CASE

r CONNECTOR
1
a H
AUXILIARY

TRANS HYBRID H TRANS

PUMP CONTROL H FLUID

RELAY MODULE 1 PUMP
CONTROL i H
1

(HCM)
Yoo
CIRCUIT 550 T

BLACK

AUTOMATIC
TRANSMISSION

—— G104
— GROUND

Figure 149

2~ -TheAuxiliary Transmission Fluid Pump assembly isnot serviceabl e, the complete pump
O O assembly isreplaced. The pump hasitsown sumpfilter in addition to thetransmission sumpfilter.
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AUXILIARY TRANSMISSION FLUID PUMP RELAY CONTROL CIRCUIT FAULT
P2796

AUXILIARY TRANSMISSION FLUID PUMP PERFORMANCE FAULT
P2797
(TRUCKSWITH HYBRID SYSTEMS & 4L 60E/4L 65E ONLY) continued

DIAGNOSTIC NOTES continued:

|

Q %Q ENERGY STORAGE BOX
— (42VOLT BATTERIES)

ﬂ - ’ BATTERY DISCONNECT SWITCH

LOCATED BEHIND LOUVERED COVER

Figure 150

AUXILIARY PUMP CASE CONNECTOR TERMINAL ID

F& G=PUMPVOLTAGE
H & J=PUMP GROUNDS

Figure 151
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SHIFT STABILIZATION

IMPORTANT NOTES: Shift Sabilization - 4L 60E/65E/70E/4L 80E/85E:

of Shift Stabilizationisto reduce shift busynessduring operating conditionsthat would otherwise
resultin frequent upshiftsand downshiftssuch astowing or high altitudegrade climbing.

The Shift Stabilizationfeaturewill determineif and whento delay upshifts. Shift Stabilizationonly
affectsupshifts, not downshifts.

Selected GM trucksand vansare programmed with afeaturecalled ” Shift Stabilization”. The purpose
7

Thisfeatureisaprogramthat isinternal to the vehiclescomputer. Shift Stabilizationisoperational in
Normal Mode, Cruise M ode and Tow/Haul Mode.

Shift Stabilization cal cul atestherequired torque at thewheel sinthe current gear aswell asthe
maximumtorqueavailable at thewheelsinthe next higher gear. If thetorqueinthehigher gear isnot
sufficient, thetransmissionwill remaininthecurrent gear. If thetorqueinthehigher gear isgreater
than or equal totherequired torgque, thentheupshiftisallowed.

Highthrottle opening will disable Shift Stabilization and normal downshiftswill occur. Shift
Stabilization occursinthe4L 60E/65E/70E for 2-3 and 3-4 shiftsonly whileinthe 4L 80E/85E it
occursfor the1-2, 2-3and the 3-4 upshifts.

Shift Stabilizationisnot driver activated, itisinternal to thevehicle computerssoftware/calibration
andthe PCM will determinewhen Shift Stabilization should beinitiated.

DIAGNOSTIC NOTES:

A - Although the Shift Stabilization feature doesnot have code capabilitiesfor itself, if any codewould
@ ’@ bestored shouldit malfunctionit would probably beaninternal PCM fault code.

Avehiclewith Shift Stabilization might beacquired by a second owner who would not be awar e of
theprogramandwouldtherefor seek repairsfor acomplaint of “ 1t doesn’t shift sometimes” .

An explanation of how Shift Stabilization operates should solvethe complaint asaresult of the
technician finding no el ectronic or mechanical faults.
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SECOND GEAR START SWITCH

IMPORTANT NOTES: Second Gear Start Switch - 4L60E ("F” Cars Only):

’ - The Second Gear Start Switchisusedin Chevy Camaro and Pontiac Firebirdwith4L60E only, in
(DV different configurations. Theswitch allowsthedriver to take-off in 2nd gear to avoid wheel spinon
dlippery surfaces. The Second Gear Start feature hasno code capabilities, nor doesthe PCM
monitor theswitch for diagnostic purposes.

-Becareful, on someof thesevehiclesthe Second Gear Start Switchislocated ontheconsole. Inthis
location, the switch can be activated accidently or fluidscan bespilled onit, which can causea
malfunction. Eventhoughthereisanindicator lampintheswitch, (Pontiac Only), it may go
unnoticed. Theindicator lampfor the Second Gear Start Switch onaChevroletislocatedinthe
instrument cluster.

- Therehavebeeninstancesinrepair shopswhereaccidental activation hasoccurredresultingin
wasted hoursof diagnosisand labor times.

-Notall “F" CarshaveaSecond Gear Start Switch, initsplace may beaPerformance M ode Switch.
Todiagnosethisswitch, refer to “ Performance M ode Switch” diagnostics.

-Vehiclesthat are equipped withABS/Traction Control will haveacombination“ Traction/
Performance Switch, refer to“ ABS/Traction Control diagnostics, whichwill not be covered here.

POSSIBLE CAUSES: Second Gear Sart Switch:

@ - Theswitch hasaccidently been activated.
- Theswitchisfaulty.
- Theground circuit for theswitchisfaulty.
- Faulty wiring or connectors.
- ThePCM isFaulty.
- The2nd gear indicator lamp hasburned out.

DIAGNOSTIC STEPS: Second Gear Sart Switch:

- Check the LED lampintheswitch or intheinstrument cluster to seeif it hasbeen activated.
H - Check the*2ND Gear Switch” parameter onthescantool, (if available), and seeif “ON” or
“OFF” isdisplayed. Also check solenoid command on the scan tool to seeif the second gear
startisbeing commanded, if itis, theswitch may be ON. The state of the switch should match the
scantool display, Switch statusis* ON”, thedisplayed solenoid command should bethe 1-2 shift
solenoid“ OFF” and the 2-3 shift solenoid“ON”.

- Check theground circuit withtheignition“ ON”, the DV OM should display 0.3 voltsor less, if the
ground circuitiscarrying morevoltagethan 0.3, it can be cut and reattached to aknown good
ground, (Refer to Figures 152 and 153).

- Thecircuit that suppliesbattery voltageto the switch may be open or shortedto ground, (Refer to
Figures152 and 153).

- The Second Gear Start SwitchisaNormally Open Momentary Contact Switch. Whentheswitchis
pressed and released, (likeadoorbell) the 12 volt supply onthesignal wirecircuitismomentarily
toggledto ground and then back to 12 voltswhen the switchisreleased. Whenthispulseissensed
by thePCM, the PCM will respond by illuminating the LED lamp and now makea2nd gear start
andthetransmissionwill shift 2-3-4.

Whentheswitchispressed and rel eased again, the PCM interpretsthissignal pulseasareturnto
normal operation at whichtimefirst gear will be commanded and anormal shift patternwill occur.
Uponrelease of theswitch, it should alwaysreturnto agrounded circuit, (lessthan 1 volt).

- Thissignal can beimitated by attaching ajumper |ead tothe2nd gear switch circuitand
momentarily providing 12 voltsto the 2nd gear switch signal wirewhich goestothe PCM, (Refer to
Figures152 and 153).
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SECOND GEAR START SWITCH...continuous

DIAGNOSTIC STEPS: Second Gear Sart Switch continued:

-Itisthe PCM that suppliesthe 12 voltsonthe2nd Gear Switch Signal Circuit, isolatethewireand
H check at the PCM for voltage, if noneispresent, replacethe PCM. (Refer to Figures 152 and 153). If

thereare 12 voltsat the PCM, but not onthe switch end of thewirewith the switch disconnected,
repair thesignal wire.

-1f the PCM respondsto theabovetest and the scan tool displaysastate of change, replacethe2nd
Gear Start Switch. If thePCM and scan tool do not respond, replacethe PCM.

- Thesecond gear indicator lamp should illuminate during abulb check whentheignitionisfirst
turned on or whenthe switchisturned on. Theindicator lamp located inthe second gear switchisan
LED Lampandisreplaced with the switch assembly, whilethelamplocated in theinstrument
cluster isanincandescent bulb and can bereplaced separately.

[HOT IN RUN, BULB TEST & START]
10 AMP UNDERDASH
TO INTERIOR FUSE FUSE BOX
LIGHT DIMMING
CONTROL
2ND GEAR
START SWITCH
ILLUMINATION 12
LAMPS VOLTS
MOMENTARY 2ND GEAR INSTRUMENT
CONTACT INDICATOR CLUSTER
'\/I SWITCH
Y
(Y] (Y]
(o) (o)
POWERTRAIN
2ND GEAR 2ND GEAR
START SWITCH INDICATOR CONTROL
. SIGNAL CONTROL MODULE
Figure 152

DIAGNOSTIC NOTES:

A~ -Thedifferencebetween Figures 152 and 153iswherethe Second Gear Start Switch Indicator
O Lampislocated. Chevy Camaro hasthelamplocatedintheinstrument Cluster and the Pontiac
Firebird hasitlocated inthe 2nd Gear Start Switch.
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SECOND GEAR START SWITCH...continuous

DIAGNOSTIC STEPS: Second Gear Sart Switch...Continued:

TO INTERIOR UNDERDASH 1I§L/JASNIIEP
LIGHT DIMMING FUSE BOX
CONTROL
ILLUMINATION 12 A
LAMPS VOLTSMOMENTARY &
2ND GEAR
CONTACT INDICATOR 2ND GEAR
SWITCH START SWITCH
(¥
" A
A SR 2ND GEAR POWERTRAIN
START SWITCH INDICATOR CONTROL
SIGNAL CONTROL YA
Figure 153

DIAGNOSTIC NOTES continued:

N~  -TheLED Lampthat indicateswhen the Second Gear Start Switchis“On”, may not illuminate
O O if theindicator lampspower supply isnot present, check fusesin the underdash fuse box for any
that are blown. Check theappropriatewirediagram for the correct fuseand circuit identification.
-Whentheignitionisturned off, areturntofirst gear operationwill occur.
- A cluetoa2nd gear start switch ground problem could bethat theilluminationlampsarenot
working properly asthey sharethe sameground asthe mode switch.
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PERFORMANCE MODE SWITCH

IMPORTANT NOTES: Performance Mode Switch - 4L 60E (Pontiac Firebird Only):

( 0 - The Performance M ode Switch wasused primarily inthe Pontiac Firebird equipped withaV8
7 engine.

- The Performance M ode Switch givesthedriver the choiceof two shift patterns, “Normal” and
“Performance (Sport). Thenormal shift pattern providesnormal upshift timing and shift feel
characteristics, whilethe performance or sport shift patternwill providelater shift pointsand firmer
shifts.

- The Performance M ode Switch does not have code capabilitiesnor doesthe PCM monitor the
switchfor diagnostic purposes.

POSSIBLE CAUSES: Performance M ode Switch:

- Theswitch hasaccidently been activated.
- Theswitchisfaulty.

- Theground circuit for theswitchisfaulty.

- Faulty wiring or connectors.

- The PCM isFaulty.

- The Performanceindicator |lamp hasburned out.

DIAGNOSTIC STEPS: Performance M ode Switch:

-Check theLED lampintheswitchto seeif it hasbeen activated.

r - Check the* Performance M ode Switch” parameter onthescantool, (if available), and seeif “ ON”
or “OFF” isdisplayed. Thestate of the switch should match the scantool display, switch statusis
“ON”, thescantool should display the parameter as“ ON” and performance mode should be
active.

- Check theground circuit withaDV OM for 0.3 voltsor less, if theground circuitiscarrying more
than 0.3 volts, theground wire can be cut and reattached to aknown good ground, (Refer to Figure
154).

- Thecircuit that suppliesbattery voltageto the switch may be open or shorted to ground, (Refer to
Figure154).

- The Performance M ode SwitchisaNormally Open momentary contact switch. When theswitch
ispressed and released once, (likeadoorbell), the 12 voltssupply onthesignal wirecircuit
ismomentarily pulled to ground. Whenthis pul seissensed by the PCM, the PCM will respond by
illuminating the performance LED Lamp and will also switch to performance mode. Whenthe
switchispressed and rel eased again, the PCM will now extinguishthe LED Lamp and will also
returnto normal shift pattern operation, (Refer to Figure 154).When theignitionisturned off, on
thenext startup mode operation will beinthenormal mode.

- Thissignal can beimitated with the use of ajumper lead connected to the mode switch ground
circuit and then by momentarily touching thejumper |ead to themode switch signal wire, (Refer to
Figure154). If the PCM respondsand the scan tool displaysachange of state, thenreplacethe
switch.

- Disconnect the switch and check themode switch signal wirefor 12 voltsfromthe PCM, if 12
voltsisnot present, replacethe PCM. If itispresent, repair themodeswitchsignal wire,
(RefertoFigure154).

- Theindicator lamplocated intheswitchisan LED Lamp andisreplaced with the switch assembly.
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PERFORMANCE MODE SWITCH...continued

DIAGNOSTIC STEPS: Performance M ode Switch...Continued:

DIAGNOSTIC NOTES:

HOT IN RUN
TO INTERIOR UNDERDASH 15 AMP
LIGHT DIMMING FUSE BOX FUSE
CONTROL
12
ILLUMINATION
LAMPS VOLTSMOMENTARY
PERFORMANCE
CONTACT MOoDE INDicaTor | PERFORMANCE
P z SWITCH MODE SWITCH
(]
" "
PERFORMANCE PERFORMANCE
MODE SWITCH MODE INDICATOR PCC):V(\D/EE'-I;%ALIN
SIGNAL CONTROL o
Figure 154

¢

- The LED Lamp that indicateswhen the Performance Mode Switchis“On”, may not illuminate
if theindicator lampspower supply isnot present, check fusesin theunderdash fusebox for any
that areblown. Check theappropriatewirediagramfor the correct fuseand circuit identification.

-Whentheignitionisturned off, the mode of operation should returnto“Normal Mode”.

- A cluetoamodeswitch ground problem could bethat theillumination lampsare not working
properly asthey sharethe sameground asthe mode switch.
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CRUISE CONTROL INPUT

IMPORTANT NOTES: Cruise Control Input - (4L 60E Only):

-When cruisecontrol isinuse, the PCM will useadifferent shift patternthanisinusewhen cruise
(DU control isoff.
- The PCM setstimelimitsbetween shiftsduring cruise control use. Thisreducesshift busynessby
keeping thetransmissionin second or third gear longer thanit would if cruisecontrol wasnotinuse.
- Cruise Control Input may also delay TCC application.
-Vehicleswith the4L 60E transmission usetwo different typesof cruisecontrol systems:
-CruiseControl Moduleoperated
-PCM oper ated

POSSIBLE CAUSES: Cruise Control Input:

- The Cruise Control ON/OFF Switchisfaulty

-Wireor connector problemsresulting in 12 voltsbeing present onthe* Cruise Status’ or
“Cruise ON/OFF” circuits.

- TheCruise Control Moduleisfaulty.

- The PCM isfaulty.

DIAGNOSTIC STEPS: Cruise Control Input:

-If Cruise Control issuspected of causing delayed shiftsor TCC application, eventhoughthereisno
M indication that cruiseisengaged, scanfor Cruise Control codesthat may be stored and check the
CruiseControl statusonthe scantool to seeif the PCM thinks Cruise Control isengaged.

- On systemsthat are Cruise Control Module controlled, check the* Cruise Status’ circuit, (Refer to
Figure155). If 12 voltsareseen onthiscircuit, then Cruise Control isengaged, If lessthan 1
voltisseen, Cruise Control isdisengaged.

- Disconnect the Cruise Control Moduleand seeif the shift or TCC complaintsarenow gone.

-Onsystemsthat are PCM controlled, check the* Cruise ON/OFF” circuit, (Refer to Figure 156).

-When Cruise Control ison, battery voltagewill bepresent onthiscircuit. If lessthan 1 voltisseen,
CruiseControl isoff.

- Snipthe* Cruise ON/OFF wireand seeif the shift or TCC application complaintsarenow gone.

DIAGNOSTIC NOTES:

6/(; - Sinceany Cruise Control function that would disable Cruise Control isnot our concern here, only

themalfunctionsthat cause Cruise Control to remain engaged will becovered here. Obvioudly if
CruiseControl isnot operational, it could not cause del ayed shiftsor TCC application complaints,
-In“DIAGNOSTIC STEPS’ thetechnicianisto scanfor Cruise Control codesthat would causethe
systemto remain activated. A possible code could be P1554, which means, the PCM detectsa
“cruiseengaged” signal whileattemptingtoinhibit Cruise Control operation.
- Thecruisecontrol Indicator Lamp may or may not function properly.
- Thebrakeswitchisoneof themaininputsfor Cruise Control cancellation and must bein proper
working order, refer to codes 37/P0703 for brake switch diagnostics.
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CRUISE CONTROL INPUT...continued

DIAGNOSTIC STEPS: Cruise Control Input continued:
|HOT AT ALL TIMESl

CRUISE CONTROL MODULE CONTROLLED

{ STOP/HAZARD | UNDERDASH
FUSE
20 AVP FUSE BOX
A POWERTRAIN CONTROL MODULE
4000 PULSE ~ CRUISE CRUISE
SWITCH (N.O.) SWITCH OouTPUT SIGNAL -.- SIGNAL
— I ASSEMBLY v .: v
N (o) (o) (o)
STEPPER MOTOR CRUISE
CRUISE BRAKE VEHICLE CRUISE ENGAGED
CONTROL AN SPEED vl NHBT 3 &
MODULE INPUT :
5V i 12v 12V
I ;
TO THROTTLE BODY
Figure 155

[HoTATALL TIMES]

I HOT IN RUN I

PCM CONTROLLED
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STOPIMAZARD ? CRULSE UNDERDASH FUSE BOX
20 AMP 10 AMP
POWERTRAIN CONTROL MODULE
CRUISE ON RESUME/ACCEL SET/COAST STOPLAMP
INPUT SIGNAL SIGNAL INPUT
(¥ L ¥/ (¥ |
BRAKE
SWITCH
A ASSEMBLY
STOP LAMP }
CRUISE RELEASE .
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“U” CODES

IMPORTANT NOTES: “U” CODES:

systemwill not let amodul e power up or receivethe necessary wake-up call resultingin*U”
Codessetting aswell asvarioussymptoms.

-If thevehicleyou arescanningisa“CAN BUS’ datasystem, besureyour scantool is*CAN BUS’
capableand the appropriateinterface adaptorsareused. If thisnoteisnot followed, your data
retrieval informationwill bereduced aswell asinaccurate.

- Bewareof vehiclesthat are equipped with “ Remote Start Systems” . |n some casestheremote start
')

DIAGNOSTIC NOTES:

of dataor signal communi cations between modul es.

- These codes can be caused by acommunicationfailure, but they can also be caused by a
component or sensor failureinthe system that sendsthissensor signal out to other modulesthat
requirethat information.

- First makecertainthereare no DataL ink Connector problems, if the scantool doesnot power up
check thepower sourceat DL Cterminal 16 and ground integrity at DL Cterminal 4and 5. The
GMLAN Serial DataBus(CAN BUS), positivecircuitisat DL Cterminal 6 and negativebusisat
DLCtermina 14, (Refer to DataL ink Connector I D on Page 10).

-TheClass2Buswill float at 7 voltsduring normal operation. The GMLAN datacircuit will carry
2.5voltsontheplusand minusdatalines, however, whenthe systemisextremely active, onevolt
may be added to the plusdatalinewhile onevolt may be subtracted fromtheminusdataline.

- Thenext stepwhendiagnosing “U” Codes, isto useyour scantool tocommunicatewithall the
modulesinthevehiclethat may usetheinformation that thestored“ U” Codeindicatesis|ost.

-1f one or moremodul esdo not communicate, check power and ground circuitsfor those modul es.

-Next, locatetheappropriatewirediagram andfind the* Serial Data’ circuits. Check for damaged
serial datacircuitwires,

-Mostimportantly, repairany “P”,“B” or “C” codesFIRST beforeaddressing the* U” Codesthat

@@ -“U” Codesareclassifiedas” Information Bus’ codes, in other words, they indicateamalfunction

areset.

CODE DEFINITION S'Végr)g-lqhggggg
U0001 | Controller Area Network (CAN) Bus Communications L ost ECM
U0073 | High Speed CAN Communications Bus Error or Bus“A” Off ECM/TCM
U0100 | Lost Communications with Engine Control Module (ECM) TCM
U0101 | Lost Communications with Transmission Control Module (TCM) ECM
U0105 | Lost Communications with Fuel Injector Control Module (FICM) ECM/TCM
U0106 | Lost Communications with Glow Plug Control Module (GPCM) ECM/TCM
U0107 | Lost Communications with Throttle Actuator Control Module (TAC) PCM
UO0111 | Lost Communications with Energy Storage Control Module (ESCM) PCM
U0120 | Lost Communications with Starter/Generator Control Module (SGCM) PCM
U0121 | Lost Communications with Electronic Brake Control Module (EBCM) ECM
U0131 | Lost Communications with Power Steering Control Module (PSCM) PCM
U0140 | Lost Communications with Body Control Module (BCM) ECM
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“U” CODES...continued

MODULE THAT
CODE DEFINITION SETSTHE CODE
U0293 | Lost Communications with Hybrid Control Module (HCM) PCM
U0415 | Electronic Control Unit Performance Fault EBCM
U1000 | Class 2 Data Link Malfunction ALL ON INFO BUS
U1016 | Lost Communications with ECM/PCM ALL INTEGRATED SYSTEMS
U1017 | Lost Communications with Engine Control Module (ECM) ALL INTEGRATED SYSTEMS
U1022 | Lost Communications with Regulated Voltage Controller (RVC) PCM
U1023 | Lost Communications with Hybrid Control Module (HCM) HVAC MODULE
U1024 | Lost Communications with Transmission Control Module (TCM) Ao o
U1026 | Lost Communications with Transfer Case Control Module (TCCM) R S
U1040 | Lost Communications with Electronic Brake Control Module (EBCM) IPC
U1041 | Lost Communications with Electronic Brake Control Module (EBCM) R
U1048 | Lost Communications with Rear Wheel Steering Control Module (RWSCM)| ECM, PCM, IPC, EBCM
U1064 | Lost Communications with Body Control Module (BCM) A e s
U1088 | Lost Communications with Inflatable Restraint & Diagnostic Module (SDM) BCM, IPC, VCIM
U1096 | Lost Communications with Instrument Panel Cluster (IPC) BCM, IPC, SDM
U1098 | Lost Communications with Head Up Display (HUD) BCM, IPC
U1128 | Lost Communications with Radio X nns MR
U1129 | Lost Communications with Audio Amplifier DRR, VCIM, RADIO
U1130 | Lost Communications with Audio Amplifier AUDIOAMP, RADIO
U1133 | Lost Communications with DVD Player RADIO
U1137 | Lost Communications with Digital Radio Receiver (DRR) RADIO
U1151 | Lost Communications with Communication Interface Module (OnStar®) [ AVP1OAMPE ER BEM 1PC
U1152 | Lost Communications with HVAC Control Module BCM, GBCM
U1153 | Lost Communications with HVAC Control Module R T
U1154 | Lost Communications with Rear Seat Entertainment (RSE) Assembly BCM, RADIO
U1160 | Lost Communications with Driver Door Module (DDM) B o
U1161 | Lost Communications with Passenger Door Module (PDM) BCM, DDM, IPC, DSM
U1162 | Lost Communications with Lift Gate Module (LGM) or End Gate Module (EGM) | BCM, PRM, IPC
U1164 | Lost Communications with Driver Door Switch (DDS) o ROBLR abIS
U1166 | Lost Communications with Memory Seat Module (M SM) BCM, DDM, IPC, FPDM
U1167 | Lost Communications with Rear Seat Audio Controller (RSA) or Rear HVAC [rabi rac contior mopuLe
U1173 | Lost Communications with Power Roof Module (PRM) EGM
U1177 | Lost Communications with Folding Top Controller (FTC) DDM, IPC, HVAC, PDM
U1192 | Lost Communications with VVehicle Theft Deterrent (VTD) PCM, BCM
U1193 | Lost Communications with Remote Control Door Lock Receiver (RCDLR) | ALL INTEGRATED SySTEMS
U1194 | Lost Communications with Steering Column Lock Control Module (SCLCM) BCM, IPC
U1241 | Lost Communications with Scan Tool SDM
U1255 | Lossof Class 2 Data Link ALL ON INFO BUS
U1300 | Class 2 Data Link Low ALL INTEGRATED SYSTEMS
U1301 | Class2 DataLink High ALL INTEGRATED SYSTEMS
U1305 | Class 2 DataLink Low or High ALL INTEGRATED SYSTEMS
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“U” CODES...continued

MODULE THAT
CODE DEFINITION SETSTHE CODE
U1500 | Inter-Device Dedicated Bus Malfunction VCIM, Onstar®
U1881 | Electric Power Steering (EHPS) Lost Communications with Energy Storage Control Module (ESCM) PCM
U1882 | Energy Storage Control Module (ESCM) Lost Communications with Electro-Hydrualic Power Steering (EHPS) PCM
U1883 | Hybrid Control Module (HCM) Lost Communications with Driver Door Module (DDM) PCM
U1884 | Hybrid Control Module (HCM) Lost Communications with Passenger Door Module (PDM) PCM
U1885 | Energy Storage Control Module (ECSM) Lost Communications with Hybrid Control Module (HCM) PCM
U1886 | Energy Storage Control Module (ECSM) Lost Communications with Powertrain Control Module (PCM) PCM
U1887 | Energy Storage Control Module (ECSM) Lost Communications with Starter/Generator Control Module (PCM), PCM
U1888 | Hybrid Control Module (HCM) Lost Communications with Energy Storage Control Modul PCM
U1889 | Hybrid Control Module (HCM) Lost Communications with Body Control Module (BCM) PCM
U1890 | Hybrid Control Module (HCM) Lost Communications with HYAC Control Module PCM
U1891 | Hybrid Control Module (HCM) Lost Communications with Instrument Panel Cluster (I1PC) PCM
U1892 | Hybrid Control Module (HCM) Lost Communications with Electro-Hydraulic Power Steering Module PCM
U1893 | Hybrid Control Module (HCM) Lost Communications with Powertrain Control Module (PCM) PCM
U1894 | Hybrid Control Module (HCM) Lost Communications with Starter/Generator Control Module (SGCM PCM
U1895 | Electro-Hydraulic Power Steering Module Lost Communications with Powertrain Control Module PCM
U1896 | Electro-Hydraulic Power Steering Module Lost Communications with Starter/Generator Module PCM
U1897 | Starter/Generator Control Module Lost Communications with Energy Storage Control Module (ESCM PCM
U1898 | Starter/Generator Control Module (SGCM) Lost Communications with Hybrid Control Module (HCM PCM
U1899 | Starter/Generator Control Module (SGCM) Lost Communications with Powertrain Control Module PCM
U2100 | Controller Area Network (CAN) Bus Communications Malfunction TCM, BCM, ESC, EBCM
U2105 | Lost Communications with Engine Control Module (ECM) TCM, BCM, ESC, EBCM
U2106 | Lost Communications with Transmission Control Module (TCM) BCM, EBCM
U2107 | Lost Communications with Body Control Module (BCM) TCM, ESC, EBCM
V2108 | Lost Communications with Electronic Brake Control Module (EBCM) BCM, ESC, TCM
U2112 | Lost Communications with Electronic Suspension Control Module (ESC) EBCM
U2153 | Navigation Electronic Control Unit (ECU) - VICS Communication Circuit Fault| NAVAGATION, RADIO

IMPORTANT NOTES:

(,D - Make certain to address any P, B or C codes that are stored before diagnosing the U codes.

- Vehicles that are equipped with several modules that are connected to the Information Bus
System will have one module that is the “Power Mode Master” (PMM). In most GM vehicles
covered in this manual it isthe Body Control Module (BCM).

- This means that the BCM is the module that sends a“Wake-up” call to the other modules that
are on the bus.
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DIAGNOSTIC TIPS

- When scanning for codes, always scan all modules for codes because there may be a code in another
modul e that relates to the problem the vehicleis having.

- When driveability and transmission codes are stored, address the driveability codesfirst.

- Do not try to diagnose shift feel or TCC surge complaints when codes are set that freeze all shift adapts as
one of their default actions.

- When the vehicle computer is suspected of being the cause of a symptom or code set, and all related
components check good, try tapping on the module to see if the symptom changes. Thiswill indicate that
there is a problem with the computers circuit board.

- When diagnosing an electrical fault, especially one that is intermittent, try disconnecting the computer and
component connectors that are suspect and plug them back in. If the problem is gone, the connector lost
contact over aperiod of time. Make certain male and female terminal ends fit properly and use contact
cleaner followed by dielectric grease applied to the connector.

- If you must pierce awires insulation to check that circuit, always seal the hole back up asit could become
a problem down the road due to corrosion. The same goes for connector weather seals that usually cover a
component connector that islocated in an areathat is subjected to the elements.

- When checking wires that are live circuits, resistance checks are not conclusive, awire that is holding by
two strands will ohm out correctly. Check current draw on that circuit, it is the bottom line as to whether or
not that wire can carry the current load.

- When checking ground integrity on grounds to earth, not computer controlled grounds such as shift
solenoids, use the voltage drop method. It is more reliable than resistance checks. Thisis done with your
DVOM leads connected to the ground in question and a KNOWN GOOD ground. Now with ignition on
read the DC volts displayed on your meter, it should not exceed 0.3 volts.

- When checking a ground circuit, be careful where you place your meter lead. Using the voltage drop
method, make certain the tip of your meter lead is on the ground being checked, not on the sheet metal
screw that holdsit. There may be more than one ground at this ground point, if the meter lead is put to the
fastener, voltage drop will check good because the other ground at this ground point is good. The good and
poor ground share the same fastener.

- Any sensor that shares its reference voltage supply with other sensors can cause other sensors to
malfunction. If the suspect sensor isinternally shorted, it can pull down the reference voltage that the other
sensors are using. Disconnect one sensor at atime, the one that allows the reference voltage to return is the
faulty one.

- When attempting to diagnose aTCC feel complaint, remember that a misfire can feel exactly likeaTCC
application problem. Misfires can occur without storing a code, with a scan tool check the misfire counts.

- With the reprogramming capabilities now available to the aftermarket, the technician can reflash just about
any vehicles computer with all the revisions that are available. However, you must be careful what
you reflash for, not al revisions are necessary, in fact sometimes dumping all revisions in the PCM can
cause acomplaint. Only install the revision that will cure the complaint you have, nothing else. Both GM
and Ford have revision information available on their website. If aTSB is associated with the revision,
read it, so you have afull understanding what the revision is meant to accomplish. Remember, once you
have reprogrammed the computer, you cannot go back.

- To get to the GM website, go to atsg.biz, next click on “Latest Corrections and References for Seminar and
ATSG books, next click on “2006 Seminar References and Correction, then click on the link at the top of
the page.

- To get to the Ford website, on the address line enter “Motorcraft.com, next click on the “ Technical
Resources’ tab, next under “Non-Subscription Resources’ on the left side of the page click on “Quick
Guides’, next click on “Latest Calibration Information” and follow the on screen instructions.

To obtain the revision software you will have to buy a days subscription to the O.E. website and then
download it.

- In the event you must disconnect the battery for whatever the reason, and in doing so you have lost the
radio anti-theft code and cannot locate it, go to www.radio-code.com and buy the code and install it.
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ACRONYMS

2WD - Two Wheel Drive
4AWD - Four Wheel Drive
4WLO - Four Wheel Low
ABS - Anti-lock Brake System
AC - Alternating Current
A/C - Air Conditioning
AFL - Actuator Feed Limit
APPS - Accelerator Pedal Position Sensor
ASR - Acceleration Slip Regulation
AT - Automatic Transmission
BCM - Body Control Module
C° - Degrees of Centigrade
CAN - Controller Area Network
CEL - Check Engine Lamp
CDX - Compact Disc Player
CKP - Crankshaft Position
CMP - Camshaft Position
DC - Direct Current
DDM - Driver Door Module
DI - Distributor Ignition
DIC - Driver Information Center
DIS - Distributorless Ignition
DLC - Data Link Connector
DRAC - Digital Ratio Adaptor Controller
DRR - Digital Radio Receiver
DSM - Driver Seat Module
DSO - Digital Storage Oscilloscope
DTC - Diagnostic Trouble Code
DVOM - Digita Volt Ohm Meter
ECBM - Electronically Controlled Brake Module
ECCC - Electronically Controlled Converter Clutch
ECM - Engine Control Module
ECT - Engine Coolant Temperature
EGM - End Gate Module
EPROM - Electronically Programmed
Read Only Memory
EEPROM - Electronically Erasable Programable
Read Only Memory
EFI - Electronic Fuel Injection
EMF - Electro-Magnetic Force
EMI - Electro-Magnetic Interference
ESC - Electronic Suspension Control
F° - Degrees of Fahrenheit
FPDM - Front Passenger Door Module
GBCM - Generator Battery Control Module
GMLAN - General Motors Local Area Network
GVW - Gross Vehicle Weight
HCM - Hybrid Control Module
HO2S - Heated Oxygen Sensor
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HUD - Heads Up Display

HVAC - Heating, Ventilation, Air Conditioning
IAT - Intake Air Temperature

IC - Ignition Control

ICM - Ignition Control Module

IPC - Instrument Panel Cluster

ISS - Input Speed Sensor

km/h - Kilometers Per Hour

KS - Knock Sensor

L - Liters

LED - Light Emitting Diode

LGM - Lift Gate Module

MAF - MassAir Flow

MAP - Manifold Absolute Pressure

MIL - Malfunction Indicator Lamp

MPH - Miles Per Hour

02S - Oxygen Sensor

OBD - On Board Diagnostics

OE - Original Equipment

PCM - Powertrain Control Module

PCS - Pressure Control Solenoid

PDM - Passenger Door Module

PNBU - Park, Neutral, Back Up

PNP - Park Neutral Position

PRM - Power Roof Module

PROM - Programmable Read Only Memory
PSM - Pressure Switch Manifold

PWM - Pulse Width Modulation

RAM - Random Access Memory

RSDLR - Remote Control Door Lock Receiver
RFI - Radio Frequency Interference

RPM - Revolutions Per Minute

ROM - Read Only Memory

RWAL - Rear Whedl Anti-Lock

RWSCM - Rear Wheel Steering Control Module
SCV - Speed Controlled Volume

SDM - Inflatable Restraint Sense Diagnostic Module
SES - Service Engine Soon

SGCM - Starter Generator Control Module
STS - Service Throttle Soon

STSL - Service Throttle Soon Lamp

TAC - Throttle Actuator Controller

TAP - Transmission Adaptive Pressure

TC - Torque Converter

TCC - Torque Converter Clutch

TCM - Transmission Control Module

TCCM - Transfer Case Control Module

TCS - Traction Control Switch

TCSCM - Traction Control System Control Module
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ACRONYMS

TDC - Top Dead Center

TFP - Transmission Fluid Pressure

TFPS - Transmission Fluid Pressure Switch
TFT - Transmission Fluid Temperature
TISS - Transmission Input Speed Sensor
TOSS - Transmission Output Speed Sensor
TPS - Throttle Position Sensor

TRS - Transmission Range Sensor

VAT - Volt Amp Tester

VCM - Vehicle Control Module
VIN - Vehicle Identification Number
VTD - Vehicle Theft Deterrent

V'SS - Vehicle Speed Sensor

WOT - Wide Open Throttle

DIAGNOSTIC EQUIPMENT MANUFACTURERS

AES
Www.aeswave.com

ATS

WWW.automotivetestsol utions.com

EASE Diagnostics

www.easediagnostics.com

Equus Products
WWW.iequus.com

Fluke
fluke.com

Hickok
www..hickokinc.com

Power Probe
www.powerprobe.com

Snap-On Diagnostics
www.snapondiagnostics.com

SPX/OTC
www.otctools.com

UEI Test Equipment
ueitest.com

Vetronix
WWW.VELronix.com

Zoom Technology
www.zoom-tech.com

ELECTRICAL VALUES

ALL VALUESDISPLAYED BELOW EQUAL 3VOLTS

‘°3000-“*“ﬂ

MILLIVOLTS

V =VOLTS
mV = MILLIVOLTS
HV = MICROVOLTS
kv = KILOVOLTS
Mv = MEGAVOLTS
V =VOLTS DC
V =VOLTS AC
Q = OHMS
% = DUTY CYCLE

MEGAVOLTS
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ELECTRICAL EQUATIONS

IFTHISSTAYSTHE SAME|] AND THISGOESUP THISWILL GO
OHMS VOLTS AMPS UpP
OHMS AMPS VOLTS UP
AMPS OHMS VOLTS uP
AMPS VOLTS OHMS uP
VOLTS AMPS OHMS DOWN
VOLTS OHMS AMPS DOWN
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