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FOREWORD

All information contained in this publication is based on the latest data available at the
time of publicaticn approval. The right is reserved to make product or publication changes
at any time. This rmanual, or any portion thereof, may not be reproduced without written
consent of Detroit Diesel Corporation.
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IMPORTANT SAFETY NOTICE

Proper service and repair is important to the safe, reliable operation of all motor vehicles.
The service procedures recommended by Detroit Diesel Corporation and described in
this guide are effective methods of performing service operations. Some of these service
operations require the use of tools especially designed for this purpose. These special
tools should be used when and as recommended.

It is important to note that some admonitions against the use of specific service methods

that can damage the vehicle or render it unsafe are stated in this service manual. it is also

important to understand these cautions are not exhaustive. Detroit Diesel Corporation

could not passibly know, evaluate, and advise the service trade of ail conceivable ways .
in which service might be done or the hazardous consequences of each way.

Conseqguently, Detroit Diesel Corporation has not undertaken any such broad evaluation.

Accerdingly, anyone who uses a service procedure or tool which is not recommended

by Detroit Diesel Corporation must satisfy himself thoroughly that neither his safety nor

vehicie safety will be jeopardized by the service methods he selects.
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Section 1
HOW TO USE THIS BOOK

1. Sections 2 {Basic Knowledge Required) and 3 (Testing the DDEC i Systern) should be read and understood completely.

2. It pbasic mechanical checks have been made, no trouble was found, and the problem is now believed to be in the
DDEC Il System, turn to Section 4 - Troubleshooting Charts. Always start with the 1st Chant (labelled START) on Page
17. if a Diagnostic Data Reader (DDR) is not available, the chart labelled CEL (Check Engine Light) can be used.

3. Use the charts to pinpoint the problem and perform repairs. The charts are in a three-column format. The first column
lists the test steps to perform and in what sequence to perform them. The second column gives the list of possible
results you may obtain, based on the steps performed. The third column indicates what to do next, based on your result.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€29 Check ECM
Connectors
# Turn ignition off. Terminals and ————-L»Replace ECM. Then goto C2-30.
# Disconnect all connectors at the connectors are okay.
ECM. Repair terminals/connectors.
e Check terminals at ali ECM Problem found, se—————-Then go to £2-30.

connectors (both the ECM and
. harness side) for damage.,
. corrosion and unseated pins of
sockets.

4. The charts will always instruct you to clear the codes after all repair work is done, and confirm the repair (typically by
running the engine and checking if the codes and/or symptoms have returned).
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Section 2
BASIC KNOWLEDGE REQUIRED

Before using this manual, there are some areas that you should be familiar with. With this basic knowledge, you will have
success using the diagnostic charts.

A. ELECTRICAL CIRCUITS

* You should understand the theory of electricity and know the meaning of voltage and ohms. You should understand
what happens in a circuit and an open or shorted wire. You should be able to read and understand a wiring diagram.

* You should be able to use jumper wires to make circuit checks.
B. USE OF DIGITAL VOLT-OHM METER

» You should be familiar with the digital volt-chm meter. You should be able to measure voltage and resistance. You
should be tamiliar with the controls of the meter and how to use it correctly.

Instructions for use of a typical digital volt-ohm meter are as foliows:

Resistance Measurements

1. Connect the red test lead to the V- (Volt-Ohm) input connector and the black iead to the com input connector
on the meter.

2. Set the function/range switch ta the desired ™ position. If the magnitude of the resistance is not known,
set the switch to the highest range, then reduce until a satisfactory reading is obtained.

3. If the resistance being measured is connected to a circuit, turn off the power to the circuit being tested
{turn off ignition).

4. Connect the test leads to the circuit being measured. When measuring high resistance. be careful not to contact
adjacent points, even if they are insulated. Some insulators have a relatively low insulation resistance which can
affect the resulting measurement.

5. Read the resistance value on the digital display.

Continuity Checks

In addition to measuring the specific resistance value of a circuit, some meters will also tell it a continuous electricat
path exists. If a path exists, the circuit is said to have “continuity” (This continuity check can be used in any section
of the DDECII Troubleshooting Guide where the test is looking for greater than, less than or equal 1o 5 ohms.)

An open circuit (broken electrical path) would havecaresistance and would not have continuity. To utilize this
continuity feature of certain meters:

1. Place the function/range switch in any ™ range.

2. Connect the red lead to the V- " connector and the black lead to the com connector on the meter. With
the test leads separated or measuring an out-of-range resistance, the digital display will indicate “OL"
{overiimit; sorme meters show “1 4", “N\", or simply *1™).
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Section 2
BASIC KNOWLEDGE REQUIRED (Cont'd.)

3. Put one test lead probe at one end of the wire or ¢circuit to be tested. Use the other test lead to trace the

circuit. When continuity is established, an ™ symbol will appear in the upper left coner of the digital display.
If contact in the wire is maintained long enough (about 1/4 of a second), the OL will disapppear and the
resistance value of the wire or circuit will appear next to the symbol.

. If your VOM does not work in the manner described above, you must know how your VOM operates in order to

use this troubleshooting guide.

Voltage Measurements

1. Connect the red test lead to the V- " input connector and the black lead to the com input on the meter.

it a DC-AC switch is present, make sure it is switched to the DC position.

. Set the function/range switch to the desired volts position. If the magnitude of the voltage is not known, set the

switch to a range which will be able to read mos! voltages seen on a vehicle. (Typically, a 20V range will do.)
Then reduce the range until a satisfactory reading is obtained.

. Connect the test leads to the circuit being measured. In the DDEC !l diagnostic procedures, voltage

measurements are always given as being taken at pins, sockets, Battery + or ground. Fallowing the voltage
measurement point, the color test lead to be used is given in parenthesis {red is the V-~ connection, and
black is the com connection). Example: If the procedure says, ''Take voltage reading at socket C2 (red lead) to
socket K1 (black lead)”, the hook-up would be as follows:

C. IMPORTANT INFORMATION

The following items must be read and thoroughly understood before using this manual.
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1. The engine and ignition should always be off before the hamess connectors are disconnected or reconnected.

2. When disconnecting harness connectors, be sure that the pulling force is applied to the connectors themseives and
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Section 2
BASIC KNOWLEDGE REQUIRED (Cont'd.)

D. EXPLANATION OF ABBREVIATIONS/TERMS

AD
ATEC
BAT
BCSW
BOI

CAL

CEL

CKT
CLS
cP
COM
CTs

DDEC I
DDL

DDR
DL+

BL
DL2+

DL2-
DREQ

ECM

EEPROM
EFPA

Page 4

Analog to Digital: The computer inside the ECM uses an A/D converter to convert a sensor voltage into a
number which the computer can work with,

Aliison Transmission Electronic Controls

Battery

Brake/Clutch switch: Used in Cruise Control to determine whether the brake is depressed, thus disabling
cruise.

Beginning of Injection: The number of crank angle degrees, before Top Dead Center, that the ECM is
requesting the injectors be turned on.

"Cruise Active” Light: Typically mounted on the instrument panel. It's main function is to turn on when
cruise control is operational (it does not turn on if just the cruise on/off switch has been pressed).

As a light bulb check and system check, the “Cruise Active” light will come on for about 5 seconds when
the ignition turns on.

"Check Engine” Light: Typically mounted on the instrument panel. It has two functions:

Itis used as a warning lamp to tell the driver that a problem has occurred, and that the vehicle should be
taken in for service as soon as possible.

it is used by the technician to read out “trouble codes” to help diagnose system problems.

As a light bulb check and system check the "Check Engine” light wilt come on for about 5 seconds when the.
ignition is turned “"ON". If the CEL remains on, the self-diagnostic system has detected a problem. If the
problem goes away the light will go out, but a trouble code will be stored in the ECM. (See General Diagnostic
information, Section 2E for details.) '

Circuit

Coclant Level Sensor. Monitors coclant leve! at the radiator tank top.

Crank Position: An ECM output generated anytime an SRS signal occurs {(at the first cylinder)

Common

Coolant Temperature Sensor: Can be used in place of the Qil Temperature Sensor for measuring engine
temperature (assuming DDEC i has been set-up for the CTS).

2nd generation Detroit Diesel Electronic Controls

Diagnostic Data Link: The lines (wires) over which the ECM communicates information can be read by a
Diagnostic Data Reader. (See Section 3C)

Diagnostic Data Reader: The hand-he!d tool for use in troubleshooting DDEC.

Data Link, positive side. Used for communications to the Diagnostic Data Reader, as well as other
applications.

Data Link, negative side {see above).

Proprietary Data Link, positive side. it's main function is for dual engine applications where two ECM's
must talk to each other.

Proprietary Data Link, negative side (see above).

Diagnostic Request Terminal: The pin on the DDL connector which must be grounded to obtain diagnostic
codes (pin M).

Electronic Control Module: The brains of DDEC Il. It reads the DDEC 1l sensors and switches, calculates
injector firing times and duration (using a built-in computer), and fires the injectors at the appropriate times
Electrically Erasabie Programmable Read Only Memcry. Contains the engine calibration. .
Electronic Foot Pedal Assembly: Contains the Throttle Position Sensor.
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Section 2
BASIC KNOWLEDGE REQUIRED {Cont'd.)

EUI - Electronic Unit Injector: Replaces the Mechanical Unit Injector (MUI).

FTS - Fuel Temperature Sensor: Monitors fuel temperature at the output of the secondary filter.

GND - Ground: Battery -

INJ - Injector (fuel)

N/A - Not available at this time.

OPS - Qil Pressure Sensor: Monitors oil pressure at the main oil gatlery.

0] - Qil Temperature Sensor: Monitors oil temperature in the turbo oil supply line.

PC - Power Contral Switch

PTOSA - Power Take-Off Speed Adjust Sensor

PW - Pulsewidth: The amount of time in crank degrees that the ECM is requesting the injectors be turned on.
RASW - Resume/Accel Switch (for cruise control)

SEL - "Stop Engine” Light: Typically mounted on the instrument panel. Its main function is to turn on and warn

the driver when a potential engine damaging condition has been detected (low ail pressure, low coolart,
or engine overtamperature). As a light bulb check & system check, the "Stop Engine” light will come on
for about 5 seconds when the ignition turns on.

STEO - Stop Engine Override
SRS - Synchronous Reference Sensor: Detects when the first cylinder in the firing order is about to be fired.
8BS - Jurbo Boost Sensor: Used to manitor turbo boost pressure. This sensor generates a voltage (from 0to 5
volts) which is proportional to pressure. '
TD - Tachometer Driver: One of two outputs of the ECM for tach. Hook-up purposes.
TPS - Throttie Position Sensor: Used to detect throttle request.
TRS - Timing Reference Senscr: Detects whenever any cylinder is about to be fired.
T5G - Two Speed Governor Switch: Detects when the vehicle is in top gear.
. VIN - Vehicie Identification Number
VSS - Vehicle Speed Sensor: Used to detect vehicle (road) speed.

VSS OC - Vehicle Speed Sensor, Open Collector: An ECM input which must be used in addition to the VSS positive
input when certain types of vehicie speed sensors are used. (Refer to the application manual fora
particular installation.)

E. GENERAL DIAGNOSTIC INFORMATION

When the Diagnostic Request terminal (pin M on the DDL connector) is grounded to pin A on the DDL connector, the
diagnostic system will flash the yellow “Check Engine” light located in the cab. (More information on retrieving codes is
given in Section 3C.) The light will be flashing a diagnostic code indicating the problem area.

As a bulb and system check, the "Check Engine” and “Stop Engine” lights will come on for 5 seconds when the ignition
switch is first turned “on". The Cruise Active light will also turn on for 5 seconds if a DDEC cruise control is present. If the
Diagnostic Request terminal (DREQ) is then grounded, the “Check Engine” light will flash a Code 25 which indicates the
self-diagnostic system is working and that no faults have been detected. A Code 25 consists of two flashes followed by a
shon pause, then five flashes in quick succession. After a longer pause, the code will repeat.

if the "Check Engine” light remains on, the self-diagnostic system has detected a fault, If the Diagnostic Request terminal
is then grounded and the engine is not running, the trouble code wilt be flashed. Diagnostic codes will flash in numerical
order (i.e., lowest number code first). The diagnostic code series will repeat as long as the diagnostic request terminal is
grounded.

A diagnostic code indicates a problem in a given circuit (i.e.. diagnostic Code 14 indicates a problem in the oil or coolant
temperature sensor circuit. This includes the oil or coolant temperature sensor, connector, harness and Electronic Control
QOdule (ECM)). The procedure for finding the problem can be found in Diagnosis Chart Code 14. Similar charts are
rovided for each code. Remember, diagnosis should always begin at the starting chart (START). For an il or coolant
termperature sensor problem, it will quickly lead you to Chart 14—but first gets you to verify the code/symptom.
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Section 2
BASIC KXNOWLEDGE REQUIRED (Cont'd.)

Since the self-diagnostics do not detect all possible faults, the absence of a code does not mean there are no problems
in the system. If the DDEC Il problem is suspected, even in the absence of a code, go to START anyway. This chan can
lead you to other charts which can aid in the troubleshooting process—where DDEC It probiems may occur but do not
generate a code. Basic mechanical checks, however, are nol covered in this guide.
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Section 3
TESTING THE DDEC l1 SYSTEM

A. TOOLS NEEDED TO DIAGNOSE THE SYSTEM

The following tools and equipment are required to properly diagnose a complete system:

« Voltmeter and Ohmmeter: Use a digital volt-ohmmeter J-34029 or equivalent to measure voltage and resistance where
required. A digital volt-meter must be used when specified in a procedure.

» Test Light 6V: Must be used when specified in the procedure.

» Jumper Wires: To bypass a circuit and 1o insert between special connectors. This will permit access to the connector
terminals for circuit checking.

« TRS/SRS Alignment Tool: J-34729. {Not needed for Series 60)
» Diagnostic Data Reader (DDR): J-36500

in addition, the tools listed below can be of aid in properly identitying problems, but are not required for this Troubleshooting
Guide:

» Tachometer: Either a crankshaft harmonic balance revolution pickup type or electronic coil trigger signal pickup type
tachometer can be used for diagnosis.

* Pressure Gauge: To monitor turbo beost pressure (for purposes of comparison with the DDEC 11 Turbo Boost Sensar).
.B. DIFFERENCES BETWEEN DDEC Il AND DDEC |

To those thoroughly familiar with DDEC 1, a brief outline is given of the differences in DDEC II. From an installation and
testing viewpoint, these differences are:

» 1 Box vs. 2 Box: DDEC Hf incorporates ail the control electronics into one engine mounted Electronic Controt Module
(ECM) instead of the ECM and the EDU required in DDEC |.

» Added Sensor: A Fuel Temperature Sensor (FTS) has been added. It is used o develop a more accurate fuel
consumption number. The ECM sends fuel consumption information out on the data link.

+ Connector Changes: The Connector Configuration has changed to:
1. One 6 way connection at the ECM for battery power and ground.
2. Two 5 way connections at the ECM for the injectors.
3. A 30 way connection at the ECM for all engine electrical connections, and
4. A 30 way connection at the ECM for all cab electrical connections.
* Vehicle Speed Sensing Enhancements: DDEC Ii will be able to accept the vehicle speed signal from ATEC (Allison

Transmission Electronic Controls) using DDEC II's Vehicle Speed O.C. input. This additional input also allows DDEC
It to accept a larger variety of vehicle speed sensors.
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Section 3
TESTING THE DDEC Il SYSTEM (Cont'd.)

« EEPROM (Electrically Erasable, Programmable, Read Only Memory) vs. EPROM (Erasable, Programmable, Read
Only Memory): In DDEC |, a calibration change was made by:

1. Pulling the ECM of the vehicle
2. Removing the PROM access cover
3. Removing the old EPROM from the ECM and installing the new EPROM

Since DDEC /i now has a calibration that can be changed by communication the proper information over the data link
wires, a PROM access cover is not reguired. The Diagnostic Data Reader can reprogram some of the calibration (see
Section 3E). For more extensive reprogramming, contact your dealer/distributor.

» Diagnostic Differences: a number of changes fall into this category, including most notably:
1. Pulling fuses no longer clears the codes. This change was made so that codes aren't lost when the battery is
swapped or otherwise disconnected. Now codes will have to be cleared through the use of a Diagnostic
Data Reader (DDR).

2. More codes have been added to flag problems on the added sensor. Also, there are no longer any 3 digit
codes. Rise time codes are now in the 60's and 70's.

3. A new tester is required to attach to the 12 pin, DDL connector. This is because of the faster data link being
used by DDEC Il to send out information. This tester, the Diagnostic Data Reader, works with both DDEC |
and DDEC 1l, as well as ATEC (Allison Transmission Electronic Control) systems.

4. Beth active and historical codes are available. This is explained further in Section 3C.1.

Note that codes can still be read out on the “Check Engine” light when pins A and M are shorted together. Also, with the
exception of the rise time codes mentioned above, all DDEC | codes carry over to DDEC Ii.

C. READING THE DIAGNOSTIC CODES
NOTE: If you have turned here to begin diagnosis of a problem and already know how to read codes, as well
as understand active and histerical codes, turn to the first chart (labelled START) on page 17.
1. Active vs. Historical Codes:

DDEC il makes use of both types of codes. As their names imply, the difference between the two are as follows:

a. Active Codes - These are the codes which are currently keeping the “Check Engine"” light on. They can only
be read using the Diagnostic Data Reader.

b. Historical Codes - These are all the codes logged in the ECM (whether or not they are currently turning on the
"Check Engine” light). These codes can be cleared by using the Diagnostic Data Reader.

Codes 22, 43-45 and 85 wili show additional information. Refer tc Code 85 for a discussion of this.
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Section 3
TESTING THE DDEC I SYSTEM (Cont'd.)

2. Using the “Check Engine" Light (CEL)

This Troubleshooting Guide is intended to be used with a Diagnostic Data Reader. In certain instances, only
the Reader can provide the information necessary for quick diagnosis of the probiem. Should you just need to

read out codes, however, and not have a Reader available, the following procedure will let you read
out codes on the CEL:

a. Turn ignition off,

b. Jumper pin A to pin M on the 12 pin, DDL. connector (typically located in the cab).
¢. Turn ignition on and observe the codes flashing out on the CEL. Example: Code 13 and 21.

CEL CEL
1 Flash 3 Flashes 2 Flashes 1 Flash
0p <~ O D= -3 Oy =—>0
Short Long Pause Short
12 sec. 12 sec.
Code 13 Code 21

This will continue as long as the pins are jumpered with the ignition on.
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Section 3
TESTING THE DDEC Il SYSTEM (Cont'd.)

3. Using the Diagnostic Data Reader (DDR).

Proper use of this reader is described in the instruction manual supplied. This device is infinitely more usetful in reading
fault codes and diagnosing engine electronic faults than the Check Engine Light code process.

D. CLEARING CODES .

This can only be done using the Diagnostic Data Reader (DDR). Refer to Mode 40 of the DDR Instruction Manual for
details.

Note that removing the battery cables will not clear codes (as was the case with DDEC I).
E. EEPROM REPROGRAMMING

The Diagnostic Data Reader is equipped with capabilities to reprogram part of the engine calibration in the ECM.
Specifically, the following calibration changes can be made using the DDR:

1. Change DDR, EEPROM password
2. Add/Delete 5 minute idle shutdown
3. Change droop ‘
4. Set the initial speed if cruise control switches are used as a power take-off option
5. Set PTO droop :
6. Enable/Disable cruise control
7. Add/Delete a vehicle speed sensor
B. Change road speed fimit
9. Change cruise control speed limit
10. Add/Delete engine shutdown feature

For more information on how to change these features, refer to Mode 37 of the DDR instruction Manual.
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Seoction 3
TESTING THE DDEC Il SYSTEM {Cont’'d.)

F. CONMNECTOR CHECKCUT

All system connections are environmentally protected. These new connectors protect the terminations from the harsh
corrosive engine compartment environment. This is important since most system signals are low voltage and corrosion
could make them inoperative.

Before repairing or replacing any system component (i.e., harness, sensor, ECM, etc.) as indicated by the diagnostic
charts, you should:

1. Disconnect the appropriate connector(s) associated with the suspected defective component and check for bent,
broken, or dirty terminals or mating tabs. Clean, straighten, or replace as required.

2. If a problem was found, reconnect all connectors previously disconnected. Then recheck the system to see if the
problem has been corrected.

NOTE: Don't probe the back of a connector or pierce the DDEC |l wiring for purposes of taking measurements. This can
cause intermittent faults or system failures and may affect the DDEC |l warranty.
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Section 4
TROUBLESHOOTING CHARTS

A. THE DIAGNOSTIC PROCEDURE - WHERE TO START

When diagnosing the cause for engine performance, fuel economy or exhaust system complaints, perform normal checks
{non DDEC I equipped engine) before considering DDEC Nl as the possibile source of the problem.

~ When diagnosing the system, always start with the first chart (labelled “START") on Page 17. This will ultimately lead to
other diagnostic charts, even in the cases where no codes were logged but a symptom(s) was noted. In fact, it no codes
were recorded (but a symptom remains), the "START” chart will refer you to the “Customer Comptaint” Chart 1, which can
identity fault trees to use based on the customer complaint.

NOTICE: Although there are many charts connected with diagnostics, only one is needed to determine that the system is
operating properly. Normally, only two charts are necessary to find a problem.

B. DIAGNOSTIC CODES - WHAT THEY MEAN
The foliowing pages give a brief description of each diagnostic code. Basic facts about these codes are given below:

+  Most problems must occur for a total of at least two (2) seconds before the “Check Engine” light comes ¢n and a
code is stored.

« If a problem goes away, the "Check Engine” light will turn off. But the code will remain stored in the ECM.
. Code 25 means no codes were stored at all.

Code 11 Power Take-OH Speed Adjust (PTOSA) - System on for 2 seconds with too low a voltage at the PTOSA input to
the ECM.

Code 12 Power Take-Off Speed Adjust (PTOSA) - System on for 2 seconds with too high a voltage at the PTOSA input
to the ECM.

Code 13 Coolant Level Sensor (CLS) - System running for 2 seconds with too low a voltage at the ECM input. Battery
voltage at the ECM must also be greater than 11 volts.

Code 14 Qil or Coolant Temperature Sensor (OTS or CTS) - Engine running for 8 minutes with too high a voltage at the
OTS or CTS input to the ECM.

Code 15 Oil or Coolant Temperature Sensor (OTS or CT8)- Engine running for 2 seconds with too low a voltage at the
QTS or CTS input to the ECM.

Code 18 Coolant Leve! Sensor (CLS) - System running for 2 seconds with too high a voltage at the ECM input. Battery
voltage at the ECM must also be greater than 11 volts.

Code 21 Throttle Position Sensor (TPS) - System running for 2 seconds with too high a voltage at the TPS input to the ECM.
Code 22 Throttle Position Sensor (TPS) - System running for 2 seconds with too low a voltage at the TPS input to the ECM.
Code 23 Fuel Temperature Sensor (FTS) - Engine running for 8 minutes with too high a voitage at the FTS input to the ECM.

.ode 24 Fuel Temperature Sensor (FTS) - Engine running for 2 seconds with too low a voltage at the FTS input to the ECM.
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Code 25

Code 26

Code 31

Code 32

Code 33

Code 34

Code 35

Code 36

Code 41

Code 42

Code 43

Code 44

Code 45

Code 46

Code 47

Page 14

Section 4
TROUBLESHOOTING CHARTS (Cont'd.)

Power Control Switch - Indicates that the power control switch has been used. This switch, when thrown, turns
on both the "Stop Engine” and "Check Engine"” Lights. In addition, the engine will begin to power down (and
eventually shutdown) the engine if the engine protection system is equipped with the shutdown feature.

No Codes - No faults have been detected by DDEC-II since the last time the codes were cleared.

Fault on auxiliary output: one of the following faults has been detected for more than 2 seconds:

« Open in "Check Engine" of “Stop Engine” Light circuit, or

« Shortto ground in “Check Engine”, "Stop Engine”, "Cruise Active” Light circuits or in the Crank Position, Engine
Brake or one of three auxiiary drive (labelled PWM or AUX) circuits. Battery voltage at the ECM must also
be greater than 8 volts.

ECM Failure - The backup system inside the ECM has failed.

Turbo Boost Sensor (TBS) - Engine running (at less than 800 RPM or less than 30% of maximum torque) for 5
seconds with too high a voltage at the TBS input to the ECM.

Turbo Boost Sensor (TBS) - Engine running for 2 seconds with too low a voltage at the TBS input 1o the ECM.

Qil Pressure Sensor (OPS) - Engine running for 2 seconds at less than 800 RPM with too high a voltage at the
OPS input o the ECM. Must also have greater than 50 degrees C oil temperature to log this code.

Qil Pressure Sensor {OPS) - Engine running for 2 seconds with too low a voltage at the OPS input to the ECM.

Timing Reference Sensor (TRS) Pulses Fault - The number of TRS pulses received per revolution was incorrec.
or completely missing. One pulse per cylinder per revolution is required.

Synchronous Reference Sensor (SRS) Pulses Fauit - Did not receive an SRS pulse on every firing of the #1
cylinder.

tow Coolant - System running with low coolant for 7 seconds. Battery voltage at the ECM must also be greater
than 11 volts. This fault will cause both the “Stop Engine” and “Check Engine” lights to turn on, and wilt power
down (and eventually shutdown) the engine if the engine protection system is equipped with the shutdown
teature. '

Qil or Coolant Over Temperature - System running for 2 seconds with the oil or cootant temperature greater
than a calibrated limit. This fault will cause both the "Stop Engine” and “"Check Engine” lights to turn on, and
will power down (and eventually shutdown) the engine if the engine protection system is equipped with the
shutdown feature. (NOTE: if the oil or coolant is only slightly overternperature, the following occurs: the “Check
Engine” light comes on after 2 seconds and a code is logged. If equipped with the shutdown feature, the engine
will be reduced in power as a function of degrees overtemperature).

Low Oil Pressure - Engine running with the oil pressure less than the limit {ditferent fimits at different RPM's) for
7 seconds. This fault will cause both the “Stop Engine” and "Check Engine” lights to turn on, and will power
down (and eventually shutdown) the engine if the engine protection system is equipped with the shutdown
feature.

Low Battery Voltage - Engine ‘running with low battery voitage (less than 10.0 voits) for more than 30 seconds.

High Fuel Pressure - Engine running with high fuel pressure. .
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Code 48
Code 51
Code 52

Code 54

Code 55

Code 56

Code 58

Section 4
TROUBLESHOOTING CHARTS (Cont'd.)

Low Fuel Pressure - Engine running with low fuel pressure.

EEPROM Error - An error has been detected in the EEPROM (Electrically Erasable, Programmable, Read Only
Memory) inside the ECM.,
ECM Failure - The ECM was unable to correctly convert sensor voltages into numbers for computer usage.

Vehicle Speed Sensor (VSS) Failure - The DDEC-II system has detected a fault with the DDEC-II VSS. This fautt
may have been either a short, open or an inconsistency between the VSS speed reading, and an ECM calculated
speed based on RPM and the injector pulsewidth.

Proprietary Communication Link Failure - An error has occurred in the communication link used between two
ECMs on a dual engine set-up.

ECM Failure - The ECM was unable to correctly convert sensor voltages into numbers for computer usage.

Cruise Inputs Bad - An illegatl cruise control switch combination has been detected. This can be due to either
opens or shorts in the cruise control switch circuitry.

Code 61, 62, 63, 64, 65, 66, 67, 68 - response time too long.

Codes 71,

Code 85

May 1988

The response time of the injector was longer than the maximum limit or the injector never responded at all. Oil
ternperature must be greater than 30 degrees C and battery voltage must be between 11 volts and 16 volts to
log this code. Also, the code is only logged at less than 2000 RPM.

72,73,74,75 76,77, 78 - response time too short.

The response time of the injector was shorter than the minirmum limit. Qil ternperature must be greater than 30
degrees C and battery voltage must be between 11 volts and 16 volts to log this code. Also, the code is only
logged at less than 2000 RPM.

The engine has been operating over 2500 RPM for at least two seconds.
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TROUBLESHOOTING CHARTS

Section 4

.. START. FIRST CHART FOR DIAGNOSIS OF DDEC:Ii USING DDR

STEP/SEQUENCE RESULT WHAT TO DO NEXT
START-1 Note “Check

Engine” Light
@ Turn ignition on while at the same Light comes #-Go to START-2.

time observing the “Check
Engine” light.

® Be sure there is not a jumper wire
between pins A and M of the DDL
connector and any switch for
flashing out codes should be in
the off position.

on and stays on.

on for up to 5 seconds,
then goes out.

Light Comes = G0 10 START-3.

Light is off. —IGO to Chart 4, page 59.
Erratic or Go to START-7.

intermittent light.

START-2 Read Active
Codes Using DDR

® Plug DDR into the 12 pin
DOL connector.

® Read active codes by selecting
MODE 01 on the DDR.

& Readhistorical codes by selecting
MODE 02 on the DDR.

(other than Code 25)
on DDR.

and historical Code 51
(other codes may be
present).

“NO DATA BEING
RECEIVED FROM DATA
LINK" or “DDEC SYSTEM
NOT RESPONDING™,

blank or random.

Active Codes m——mm———Fcllow appropriate diagnostic

charts for code(s) received.
{See Index on page i).

Active Code 25 ——JbGo to Code 51, page 299.

Active Code 25 onl;:LGo to Chart 5, page 65.
DOR display reads Go to START-6.

DOR display is mememm——-Go to START-9.

May 1988
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Section 4
TROUBLESHOOTING CHARTS

.- START : FIRST CHART FOR DIAGNOSIS OF DDEC-Il USING DDR {Cont'd.)

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
STARYT.3 Read All Codes
Using DDR
¢ Plug DDR into the 12 pin Codes 14,23, =——smmm——Foliow appropriate diagnostic
DDL connector. 58 or 85. charts for code(s) received. (See
® Read all historical codes by Index on page i).

selecting MODE 02 on the DOR.
Any codes except === Go to START-4.
14, 23, 25, 58 or 85..

Code 25 onIyA—jGo to Chart 1, page 32.
DDR gisplay reads Goto Chart 7, page 73.
"NO DATA BEING

RECEIVED FROM DATA

LINK" or “"DDEC SYSTEM
NOT RESPONDING".

DDR display is ——l»Go to START-9.

blank or random.

START-4 Attempt to Make
Codes Active
# Clear codes by selecting Engine will Go to Chart 2, page 37.

MODE 40 on the DDR. not start.
e Attempttostartandrunthe engine.
® Tryto getthe “Check Engine’ light “Check Engine"——-lb- Read active codes {MODE 01

on by: light is on. on DDR) while light is on and
- warming up the engine follow appropriate diagnostic
- slowly changing the RPM from chart {(see index on page i.)
idle to no load speed.
® Run engine for 1 minute or until “Check ENging"" m——see———p=-Go to Start-S.
"Check Engine” light comes on. light is off or only

flashes briefly.
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Section 4
TROUBLESHOOTING CHARTS

.C. START - FIRST CHART FOR DIAGNOSIS OF DDEC:1I USING DDR (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
START-5 Read All Codes

Again .
® Read historical codes (MODE 02) Codes 31, 41, Foliow appropriate diagnostic

on DDR. 42, 51-56, 61-68 chart for codes received. (See
or 71-78. Index on page i).
Any other codes. Go to Chart 1, page 32.
DDR display reads Go to Chart 7, page 73.
“NO DATA BEING

RECE!VED FROM DATA
LINK" or "DDEC SYSTEM
NOT RESPONDING™.

DDR display is =g Go to START-9.
blank or random.

. START-6 Read Codes on
the “Check
Engine” Light
# Unplug the DDR. Flashes Out == To diagnose codes, go to CEL-3
e Short pin A to pin M on the 12 pin codes. {page 27). To service DDR
DDL connector. system, go to C7-4 (page 75).
® Read codes flashing out on the
“Check Enging” Light. Does NOt f1aSh memm—————ie- Go to Chart 6, page 69.
out codes. ’
START-7 Intermittent
Check
® Note whether flashing "Check Flashing 2 mee———Go to START-8.
Engine” Light is reading a valid valid code.
code or if it's just erratic.
) Erratic or ———#Go to Chart 1, page 32.
intermittent "Check
Engine” light.
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Section 4

TROUBLESHOOTING CHARTS
.. START - FIRST CHART FOR DIAGNOSIS OF DDEC-11 USING DDR (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
STARY-8 Check for Short

e Turn ignition off. Less than -—-—l»“l’he Diagnostic Request line

# Disconnect the vehicle harness or equal to 200 ohms. (Ckt #451) is shorted to ground

connector at the ECM.

# Read resistance between pins A
and M of the 12 pin, DDL
connector.

(either ckt #150 or chassis
ground). Repair shert. Then go
to START-30.

Greater than ———-I>Go to START-10.
200 ohms or open.

START.9 Checkfor +12
Volts at DDL
Connector

® Turn ignition on.

® Read voltage at the 12 pin DDL
connector, from pin H (red lead)
to pin A (black lead).

Greater than There is a problem with either the
or equal to 10.0 volts. DDR cr the data link iines. Go to
C7-4 (page 75). (For diagnosis

of DDEC-It without a DDR, go to

CEL-1 on page 27.)

LESS than em———Cither the switched + 12 volt line
10.0 volits. (ckt #439 or other appropriate
circuit) or the ground line is open
to the 12 pin, DDL connector.
Repair open. Then go to
START-30.

START-10 Check ECM
Conneactors

® Disconnect the 6-way power
harness connector at the ECM.

e Checkterminals atthe ECM 6-way
power and vehicle harness
connectors {both the ECM and
harness side) for damage; bent,
corroded and unseated pins or
sockets.

Terminals and ——LReplace ECM. Then go to

connectors are okay. START-30.

Problem found.—-—H»Repair terminals/connectors.
Then go to START-30.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
. C. START . FIRST CHART FOR DIAGNOSIS OF DDEC-1I USING DDR (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
START-30 Verify Ropairs
® Turn ignition off. “Check Engine” Repairs are complete.

® Reconnect all connectors.
& Turn ignition on.

e Clear codes.

® Turn ignition off.

& Turn tgnition on.

e Observethe "CheckEnging” Light.

Light comes on for up to
5 seconds, then goes out.

“Check Engine"__LAll system diagnostics are

Light is flashing. complete. Please review this
section from the first step to find
the error.

“Check ENGine"" emmm——- G0 to START-1.
Light comes on and
stays on.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
.. CEL - FIRST CHART FOR DIAGNOSIS OF DDEC-1l WHEN NO DDR IS AVAILABLE

NOTE:

Although this section will help you get started, later sections of the Troubleshooting Guide may require using a DDR.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

CEL-1 Note “Check Engine”
Light

® Turn ignition on while at the same
time observing the "Check
Engine" light.

Light comes on
and stays on.

Light comas on far up to =
5 seconds, then goes out.

(G0 to CEL-2.

=G0 to CEL-2.

Light is off.

Flashing light se————

»(Go to Chart 4, page 59.

G0 to CEL-8.

CEL-2 Read Codes

® Install a jumper wire between pins
A and M of the 12 pin, DOL
connector.

Flashes Qut m——————————
codes.

“Check Engine”
fight is always on but
doesn't flash out codes.

w0 to CEL-3.

w30 to Chart 6, page 69.

"Check Engine”
fight never comes on.

(G0 to CEL-B.

CEL-3 Follow Codes

® Note and record code(s).

Code 14, 23, ———L-Follow appropriate diagnostic

58 or 85.

charts for the code(s) received.
(See Index on page i.)

Any codes except s G0 to CEL-4.

14, 23, 25, 58 or 85.

Code 25 only, =——e——————f drive complaint persists, go to

Chart 1, page 32.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
‘. CEL - FIRST CHART FOR DIAGNOS!S OF DDEC-Il WHEN NO DDR I8 AVAILABLE (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
CEL-4 Verity Code{s)
® Remove jumperwire between pins "Check Engine” -Read codes (by instailing jumper

A ang M,
@ Turn ignition on.
@ Obtain a DDR.
e Clear codes.
o Turn ignition off, then back on.
® Note status of “Check Engine”
light.

light stays on.

wire again) and follow appropriate
diagnostic chart. (See Index on
pagei.}

“Check Enging " =—e——te- G0 0 CEL-5.

light goes on for 5
seconds, then goes out.

“Check Enging’ e————=Go to CEL-8.

light is erratic or intermittent.

CEL-S Verity Code(s)
with the Engine

Running

® Attempttostartandruntheengine.
e Tryto getthe "Check Engine” light
on by:
— warming up the engine
— slowly changing the engine
from idle to no load speed.
¢ Runengine untiithe "Check Engine”
light comes on or for 1 minute.

Engine will
not start.

"Check Engine’’ s
light is off.

G0 to Chart 2, page 37.

- Previous codes shouid be
regarcted as intermittent.
Goto Chart 1, page 32.

“Check Engine"——LRead codes (by installing jumper

light is on, wirg again} and follow appropriate
diagnostic chart. (See index on
pagei.)
CEL-6 Check for Open
® Turn ignition off. Less than or Go to CEL-7.

e Disconnect the vehicle harness
connector at the ECM.

® Install a jumper wire between
sockets Ct1 and E1 of the vehicle
harness connector.

® Read resistance between pins K
and M of the 12 pin, DDL
connector.

® Also read resistance between pin
A of the DDL connector and a
good ground.

equal to 5 ohms on
both readings.

Greater than ————
5 ohms or open on
either reading.

= An open exists either in the
Diagnostic Request line (ckt
#451) or in the DOL ground line
(ckt #901). Repair open. Then
go to CEL-30.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
.c. CEL - FIRST CHART FOR DIAGNOSIS OF DDEC-1l WHEN NO DDR IS AVAILABLE (Cont'd.)

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
CEL:-7 Check ECM
Connectors

® Disconnect the B-way, power
harness connector at the ECM.

¢ Check terminals at both the 6-way
power harness connector, and
vehicle harness connector (both
the ECM and harness side) for
damage; bent, corroded and
unseated pins or sockets.

Terminals an( se——
connectors are okay.

Problem found ., se——————

e-Replace ECM. Then go
to CEL-30.

-Repair terminals/connectors.
Then go to CEL-30.

CEL-8 Intermittent Check

e Note whether flashing "Check
Engine” light is reading a valid
code or if it's just erratic.

Flashing a memr—G0 to CEL-9.

valid code.

Erratic or
intermittent “Check
Engine” light.

Go to Chan 1, page 32.

CEL-9 Check for Short

® Turn ignition off.

# Disconnect the vehicle harness
connector at the ECM.

# Read resistance between pins A
and M of the 12-pin, DDL
connector.

equal to 200 ohms.

= The Diagnostic Request line (ckt
#451) is shorted to ground {either
ckt #150 or chassis ground).

Repair short. Then go to CEL-30.

Greater than m———— G0 to CEL-7.

200 ohms or open.

CEL-30 Verify Repairs

® Turn ignition off.

® Reconnect all connectors.

o Turn ignition on.

e Clear codes.

e Turn ignition off.

# Turn ignition on while at the same
time observing the “Check
Engina” Light.

NOTE: Some calibrations will not
allow clearing codes this way.
Obtain a DDR or consult a dealer.

“ChecCk Enging "’ s————
light comes on tfor up to

5 seconds, then goes out. |

"Check Engine”
light is flashing.

“Check Engine”
light comes on and
stays on.

- Repairs are complete.

= All systemn diagnostics are
complete. Please review this
section from the first step to find
the error.

G0 to CEL-1.

May 1988
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SQétion 4
TROUBLESHOOTING CHARTS

D. CHART 1- INTERMITTENT CODE OR A SYMPTOM AND NO CODES

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-II was started at step Stan-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C1.1__Diagnosisby Sympiom
¢ Turn ignition off. intermittent ——LGO to C1-2, page 35.
® Go to appropriate result in the code.
next column based on engine
symptom. Engine cranks _rGo to Chart 2, page 37.
but will not start.

Poor performance ——T»Go to Chart 3, page 57.
and no codes. ‘

No “Check Enging" ==t G0 to Chart 4, page 59.
Light during bulb
check at key on.

“Check Enging" smm———tm-Go to Chart 5, page 65.
Light always on and
Code 25 on DDR .

“Check ENGing" emm————m-Go to Chart 6, page 69.
Light always on, no
data link and won't
flash codes.

No data link Go to Chan 7, page 73.
and buib check Okay
at key on.

“Stop ENGine”’ emmm—————— G0 to Chart 8, page 79.
Light always on
and no codes.

No “Stop Engine” »G0 to Chart 9, page 81.
Light during bulb
check at key on.
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Section 4
TROUBLESHOOTING CHARTS

.). CHART 1 - INTERMITTENT CODE OR A SYMPTOM AND NO CODES {Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT

€1.1 DiagnosisbySymptom
{Cont'd)

“Stop ENging"” st Go to Chart 10, page B87.
QOverride switch
inoperative.

Power Take-Off ==t Go to Chart 11, page 91.
Speed Adjust
inopetative.

Cruise control
inoperative.

Go to Chart 12, page 101.

“Cruise Active”
Light is always on.

Go to Chart 13, page 105.

“Cruise Active” Go to Chart 14, page 109.

Light is never on.

Idle shut-down Go to Chart 15, page 115.

. feature is always on.

tdle shut-down
feature inoperative.

Go to Chart 16. page 119.

Engine brake Go to Chart 17, page 123.
{if tied intc DDEC system)
is always enabled.

Engine brake
(if tied into DDEC system)
is inoperative.

- G0 to Chart 18, page 125.

Power Control
input ingperative.
—throttle inhibit
—auxiliary engine
protection

Two speed Go to Chart 20, page 131
Governor (TSG)

switch inoperative.

= CGo to Chart 19, page 127.

Throttle inhibit e————— G0 to Chart 21, page 135.
feature always on
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Section 4
TROUBLESHOOTING CHARTS

.D. CHART 1 - INTERMITTENT CODE OR A SYMPTOM AND NO CODES (Cont’d.)

STEP/SEQUENCE

C1.2 Diagnosis of an
Intermittent

May 1988

NOTICE: Do not use any other procedures in this manual (except for the suggestions listed below) when
trying to solve an intermittent problem. Use of any other procedures for this kind of problem can result in the
replacement of non-defective parts.

Many intermittent problems are caused by faulty electrical connectors or wiring. Diagnosis must include a
carefu! inspection of the indicated circuit wiring and connectors. Example: an intermittent Code 35 (Ol
Pressure Sensor High) should cause suspicion of a problem in the following areas associated with the Oil
Pressure Sensor:

1. Wire #'s 530 (signal line), 416 (+5 Vot ling) or 452 {ground line).

2. The Oit Pressure Sensor connector or ECM connector.

3. An intermittent in the Qil Pressure Sensor (least likely).

A good check list to run through includes the tollowing:

1. Check for poor mating of the connector halves or terminals not fully seated in the connector body
("backed-out” terminals).

2 Look for improperly formed or damaged terminals. All connector terminals in the problem circuit should
be caretully reformed to contact tension.

3. Electrical system interference caused by a defective relay, ECM driven solenoid, or a switch causing an
electrical surge. Look for problems with the charging system (alternator. etc ). In certain cases, the problem
can be made to occur when the faulty component is operated (as in the case of a refay).

Ater repairs or adjustments have been made, clear the codes and confirm that the “Check Engine" Light
does not come on {except for the & second bulb check when the ignition is first turnea on). Also run the
engine to see if that problem is cured. if the "Check Engine” Light stays on, refer to the START Chart on
page 17.
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Section 4
TROUBLESHOOTING CHARTS

.D. CHART 2. ENGINE CRANKS BUT WILL NOT START

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical inspections have been performéd with no problem found, and
2) Diagnosis of DDEC-II was staried at step Start-1 (pg 17} and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT

C2.-1 Observe “Check
Engine” Light Status
& Turn ignition on while observing "Check Engine"——rGo to C2-3.
the "Check Engine" Light. Light comes on for up to
5 seconds, then goes out.

“"Check ENgine" ee—————— G0 t0 C2-17.
Light does not come
on at all.

“Check Engine"_tho to C2-2.

Light comes on and

stays on.
C2.2 Read Active Codes
Using DDR -
. e Plug DDR inte the 12 pin DDL Active codes =t Follow appropriate diagnostic
connector. {other than Code 25)_ charts for code(s) received.
® Read active codes by selecting on DDR. (See index on page i.)

MODE 01 on the DDR.

.Active Code 25.—IGo to C5-1 (page 65).
Display reads "NC DATA Go to START-6 (page 21).
BEING RECEIVED FROM
DATA LINK" or “DDEC
SYSTEM NOT

RESPONDING™ or a
blank or random display.

€2-3 Check if Qut of Fuel
e Check fuel supply. Fuel supply okay. =——————G0 t0 C2-4.

No fuet. »Refuel vehicle. May have to
prime system. Then go to C2-30.
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Section 4
TROUBLESHOOTING CHARTS

.D. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

€2-4 CheckforAerated Fuel
¢ Loosen fuel return line, Flow is steady. Go to C2-5.

e Observe fue! flow out of line while
cranking. (You can direct the fuel NO flOW OF mm———Check fue! filter(s) and supply
into a bucket.) intermittent flow. lines to determine cause of

problem {refer to engine Service

Manual for details).

C€2.5 Check for White

Smoke
® Reconnect fuel return line. WHIte SMOKE, ————————YOUr problem appears to be with
® Look for white smoke coming out cylinder compression or
of the exhaust stack while cranking restricted air intake, Refer to the
the engine. engine Service Manual for details.

No white smoke.————leo to C2-31.

C2.:6 Check TRS Status via

. RPM Read-out
# Select Engine RPM on Display a!ways—-—i»Go to C2-12.

DDR (Mode 04). reads greater than or
e Crank engine while observing equal to 60 RPM while
DDR display. cranking.

Display SOMEtimes G0 to C2-7.
or always reads less than
60 RPM while cranking.

€2.7 _Check TRS

@ Turn Ignition off. Between 100 =G0 to C2-8.
e Disconnect engine harness and 200 ohms, on a non
connector at the ECM. Series 60 engine.
® Read resistance between sockets
T1 and T2 at the engine harness Between 100 ———rbGo to C2-9.
connector. and 200 ohms, on a

Series 60 engine.

Less than e—————G0 10 41-2, page 245.
100 ohms.

. Greater than————r»Go to 41-3, page 245.

200 ohms.
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Section 4
TROUBLESHOOTING CHARTS

‘. CHART 2. ENGINE CRANKS BUT WILL NOT START (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

€C2-8 Check SRS/'TRS Gap
{non Serles 60)

(Note: You'll probably have to Incorrect gap. s———————— oosen the screw at the top of
remove the ECM 1o perform this the TRS/SRS mounting bracket
check.) {don't touch the two screws that
© Bar the engine untilthe TRS is over go into the black front end
a TRS "tooth” of the pulse wheel. plate— they will affect engine
e Tap the front of the camshatt timing). Adjust the TRS/SRS until
rearward with a soft hammer (to the gap setting is correct. Tighten
remove camshaft end play). screw. (If problem returns, pulse
® Install the TRS/SRS alignment tool whee! may be loose or bag.)
{tool J34729, see Service Bulletin Then go to C2-30.

for details) and check the gap
{nominal gap is 0.02" or 0.5 mm). Gap setting ————1»60 to C2-10.

is correct.
€2:9 Check SRS/TRS
Mounting Bracket
(Series 60)
. ® InspectSRS/TRSmounting Loose. - Tighten bolt (or replace if
necessary). Then go to C2-30.
Sensor i m———— G0 to C2-10.
securely fastened.
C2:10 Check Puise Wheel
e inspect DDEC pulse wheel for Pulse whee!-—rGo to C2-11.
the following: is okay.
— loose wheel
— chipped or missing teeth Problem found. === Repair or replace as necessary.
Then go to C2-30.
C2-11 Check ECM
Connectors
& Turn ignition off. Terminals and——TbFIeplace ECM. Then go to C2-30.
e Disconnect all connectors at the connectors are okay.
ECM.
e Check terminals at all ECM Problem found . === Ranair terminals/connectors.
connectors (both the ECM and Then go to C2-30.
harness side) for damage; bent,
corroded and unseated pins or
. sockets.
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613—
617—
615
619—

moow>»
DT Xr

P/N 12040947
COLOR BLACK

P/N 12065143
COLOR GRAY

5Way, Injector Harness Connectors

ECM

5 Way, injector

Connector {Black)

Injector 8 Power Drivar = A 812

injector D Fower Driver = B 614 ‘? +.

tryactor M Power Driver = C 818 inj B AR)
Injecior F Power Driver =t O 31 ’ —

injecicrs B.D.F.H Return =t E €20 i 3 inj O (4R}

20 Amp Fuse® 1
3 Inj M (1R)
A 241
Bank B Power < 0 21 I inj F (2R
C 156
Groung < 5 150
3 Inj £ (4L}
BannAPovnr<E 240 I8 w0
F 240 20 Amp Fuse®
€ Way 4
Power 3 inj G (2L)
Connector
| 3 ini C 5L
injecters AC.EG Return = G £19
imjector E Power Driver =] M 615 Inj A (1)
injecior G Powet Driver = J 61T
Injecior C Power Deiver = X €13
leyector A Power Driver = L 611

5 Way. Injector

Cannactor (Gray)

*= Numbers in
parenthas:s
are tor an
BVE2 configuration

("Note: Some APPICANONs May Rave crrtuil breakers insisad of fuses.)

ECM Power and Injector Circuits —8Vv92

L
M
N
P
R
a | |=8
-
s
T
W
X
Y

ECM Engine Harness Connector
PIN 12034400

®
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Section 4
TROUBLESHOOTING CHARTS

.. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont'd.}

STEP/SEQUENCE RESULY WHAT TO DO NEXT
C2:12 Check for Good SRS
Signal
® Select Misc Status on DDR Disptay reads —Go to C2-14.
{Mode 31). “YES SRS RECEIVED”

o Crank engine while observing
DOR display of "SRS RECEIVED".

while cranking.

Display reads e————te-Go to C2-13.

“NO SRS RECEIVED”
while cranking.

C2-13 Check SRS

® Turn ignition off.

® Disconnect engine harness
connector at the ECM.

® Read resistance between sockets
S1 and S2 at the engine harness
connector.

Between 100 ——— G0 to C2-8.

and 200 ohms, on a non
Series 60 engine.

Between 100
and 200 ohms, on a
Serigs 60 engine.

Go to C2-9.

Less than
100 ohms.

» G0 to 42-2, page 255.

Greater than————Lb Go to 42-3, page 255.

200 ohms.

C2-14 Check if Injector
Return Wires are Open

® Turn ignition off.

e Disconnect both 5-way injector
harness connectors at the ECM.

® Read resistance between the
injector return pin and all the
power driver pins on both harness
connectors (example: Gte L, and
EtoA).

Less than s———— 010 C2-15.

or equal to 5 chms for
any reading.

Greater than =————————— A cpen exists in one of the

5 ohms on any
reading.

C2-30.

injector power driver or return
wires. Repair open. Then go to

May 1988
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Ot PIN 12040847 PIN 12085143
1 COLOR BLACK COLOR GRAY
6-Way Power Harness Connector 5Way, Injector Harness Cornectors
PIN 12066317
ECMm 5 Way, injector
Connector {Black}
Injector B Power Driver = A J— 812
Injector D Power Driver -"'B"—au |? e
Injector B Power Driver -Ets:e tnj B (3R)
Injector F Power Driver = D 816 {
Injectors B,D.F.H Return -E»—szo —] 3 miduR
20 Amp Fyse~
A 241
Bank B Power j q 241 e ‘ inj F 2R
[+ 150
Ground Batery
D 150 .
. P :ﬁ; 3 miE @y
nk A Power <
F 240 20 Amp Fusa®
& W, 4
PW‘B)I" 3 nj G20
Connector
] 3 iniC L)
Injectors A.C.E.G Raturn = G 61§
(nyaciot E Power Driver —d H g1 ‘ 3 1) A (1L
Injector G Power Driver «f J | 617 & )
Injector C Power Driver = K 613
injector A Power Driver =4 L §11 .
5 Way, Injactor o ::::’:'m':":

Connector (Gray) arg for an

8VE2 contiguration

(*Note. Some applicalions may have Circuit breakers instead of tuses)

ECM Power and Injector Clrculits —8V92

Electronic Unit injector (EUD)
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Section 4

TROUBLESHOOTING CHARTS
. D. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont’d.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

€215 Check if Injector Drive
or Return Lines are
Shorted to Ground

® Disconnect the 6-way power
harness connector at the ECM.

¢ Read resistance between socket
C of the 6-way, power harness
connector to the following sockets
on the injector harmess connectors:
ABCDEGHUJKandL.

Greater than ~——————Ci0 t0 C2-16.

or equal to 10,000 ohms
or open an all readings.

Less than 10,000 ohms =—=A short to ground on wire where

on any reading.

resistance was less than 10,000
ohms. Repair short. Then go
to C2-30.

C2.16 Check injector Drive
Pulses

® Turn ignition off.

e Reconnect all ECM connectors.

e Remove rocket arm cover(s).

# Disconnect return wire from one
injector {return wire #619 or
#620).

& Place a 6 Voit test light across the
injector return side (where wire
was just removed) and a good
ground.

¢ Crank engine and note both the
test light and whether start of
plunger motion coincides with
light.

® Reconnect the return wire.

¢ Repeat the above procedure with
all other injectors unti! all have
been tested or untit one test fails
(no light or light and start of
plunger motion don't coincide).

All 1e51S PaSS, m—

= The problem does not appear
to be in the DDEC system. Refer
to the engine Service Manual for
other possible causes of a no-
start condition.

» GotoC2-11.

Light not
Hlashing for one
or more tests.

Light and start s
of plunger moticn
don’t coincide.

- Mechanical timing problem exists
{may be a TRS/SRS timing
adjustment). Refer to the engine
Service Manual for details.

€2-17 Check DDEC Fuses

® Check both ECM power fuses
{20 Amp) or circuit breakers.

Blown fuse(s)
or open circuit breaker(s).

Both fuses or
circuit breakers are okay.

Go to C2-28.

Go to C2-18.
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8-Way Power Harness Connector
PIN 12066317

@ OlolololOlO@

ECM

—Battery + (Bank B)
p——Battery + (Bank B)
po—Battery —
—Battery —
—-Battery + (Bank A)
—Battery + (Bank A}

20A° [ = |
240 A
—a_ mam
150 C
e
poye 150 [0
Va' {241 rr——t £
UI 241 __h_'
= [+ 11
Battery
6 Way
Power
Connector

{"Some applications may have circuit braakers instead of fuses.)

Battery Power and Ground Circuits
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Section 4
TROUBLESHOOTING CHARTS

.D. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€2-18 Check for 12 Voits at
the 6-Way, Power
Harness Connector |
® Turn ignition off. Less than = Go to C2-19.
® Disconnect the 6-way power 11.5 volts on
harness connector. any reading.
& Read voltage from socket Aand B
{red lead) of the 6-way power Greater than ————r»Go to C2-21.
harmess connector to a good 11.5 volts on
ground {black lead). all readings.

® Also read voltage from
socket E and F (red lead) to 2
good ground (black lead).

C2-19 Check if ECM Power
Line(s] are Open

e Readvoltage betweenbattery side Less than i (50 to C2-20.
of one 20 Amp, ECM fuse or 11.5 volts on
circuit breaker (red lead) and a either reading.
. good ground (biack lead). -
# Read voltage reading at the other Greater than mme———— An open exists in either Bank A
20 Amp, ECM fuse or circuit 11.5 volts on Power (ckt #240) or Bank B
breaker. (Note: the batiery side both readings. Power (ckt #241). Repair open.
does not contain the #240 or Then go to C2-30.
#241 wires.)

C2-20 Check Battery

e Connect all connectors. Less than mem——Service discharged battery.
o Turn ignition on. 10.0 volts. (Note: if a short 1o ground exists
¢ Try to start engine. anywhere in a battery + circuit,
® Read voltage at the battery + the engine will shut down again
terminal (red lead) to the battery if not repaired). Voltage equilizer
- terminal (black lead). may be bad. Then go to C2-30.
Greater than——-}An open or short to ground
or equal to 10.0 volts. exists in the Batt + line. Repair
open or short to ground. Then
go te C2-30.
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ECM Vehicle Harness Connector 6-Way Power Harness Connector
P/N 12034398 PIN 12066317
ECM
20A* 240 T——Battery + (Bank B)
m {240 T-—Battery + (Bank B}
150 C —Battery —
20A- 150 T—Battaw -
241 =———— E p=—Battery + (Bank A)
—d {241-—— [F [—sattery + (Bank a)
— [+
Battery
6 Way
Power
Connector
(*Some applications may have circuit breakers instead of fuses.)
Battery Power and Ground Circuits
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont'd.)

‘ STEP/SEQUENCE RESULT WHAY TO DO NEXT

| ' C2-21 Check for +12 or +24
Volts at ignition Wire

® Turn ignition off. Less than =G0 to C2-23.
o Disconnect the vehicle harness 11.5 volts {or 23 volts
| connector at the ECM. if using a 24 volt
| @ Turn ignition on. ignition).
‘ ® Read voltage between socket B3
on the vehicie harness connector | Greater than——7>Go to C2-22.
{red lead) and a good ground or equal to 11.5 volts

(black lead). {or 23 volts if using
a 24 volt ignition).

‘ C2.22 Check for Good

Ground Wire
| ® Read voltage between socket B3 Less than The ECM ground wire {ckt #150)
| on the vehicie harness connector 11.5 voits (or 23 volis is 0pen or has a poor connection.
‘ {red lead) and socket C and D if using a 24 voit Repair open or poor connection.
on the 6-way, power hamness ignition). Then go to C2-30.
. connector (black lead). -
Greater than se———G0 t0 C2-11.

or equal to 11.5 volis,
(or 23 volts if using
a 24 volt ignition).

€2.23 Check if Ignition Fuse
or Clrcuit Breaker is

Okay L
e Turn ignition off. FuSe Of CirgUil st (50 10 C2-24.
¢ Check 5 Amp ignition fuse or breaker is okay.

circuit breaker.
Fuse DIOWN Of m—————- G0 t0 C2-25.
circuit breaker open.
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Ignition and Ground Circuits Sketch
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Section 4

TROUBLESHOOTING CHARTS

D. CHART 2. ENGINE CRANKS BUT WILL NOT START (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

C2.24 Check i Ignition Wire
(Circult #2) is Open

® Readvoltage betweenbattery side
(hot side} of the 5 Amp ignition
fuse or circuit breaker (red lead)
and a good ground (black lead).

Less than __—TbGO to C2-27.
11.5 volts (or 23 volts

if using a 24 volt
ignition)

Grealer tharn ee—e———The ignition line (ckt #3 or #439)

or equal to 11.5 volts
{or 23 volts if using
a 24 volt ignition).

is open. Repair open. Then go
to C2-30.

C2.25 Check if Ignition Wire
is Shorted to Ground

® Replace blown fuse or reset open
circuit breaker.

® Turn ignition on for at least 10
seconds.

® Turn ignition off.

¢ Check 5 Amp ignition fuse or
circuit breaker again.

FUSE OF CirCuit semmm—t- 50 t0 C2-26.

breaker is still okay.

Fuse blown or
circuit breaker open.

The ignition line (ckt #4389} is
shorted to ground. Repair short.
Then go to C2-30.

€2-26 Check it ECM is
Blowing Fuses

& Reconnectall harness connectors
at the ECM.

® Attempt to start engine.

e |f engine starts, run engine for at
least one minute.

® Turn ignition off.

& Check 5 Amp ignition fuse or
circuit breaker.

FuSe OF CirQuit m————1 NG short is currently present.

breaker is still okay.

(Warning: if there is an intermittent
short, the engine will shut down
again if not repaired. Also note:
fuse/circuit breaker may have
blown due to temporary reverse
voltage at the battery). Go to
Cz-30.

Fuse blown or-—beo to C2-11.
circuit breaker open.
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Vehicle

Harness ECM
Connector
Fuse*
3 % > 429 B3k [gnition
Ignition
T
pro—
150 C
l -D—> Ground
+ - 150 =4
6 Way L]
Battery F'owe):
Connector

("Note: Some applications may have circuil breakers instead of fuses)

Ignition and Ground Circuits Sketch

e Battery ¢ (Bank B)
’—-Blﬁlvy + [Bank B)

C—1
=
FEDCEB A
r
»
EB
{=l-[e]o[=]+]

150 b= Batlery -
150 L — Battory -
04" 201 ——— T f=e Batinry + [Bank A)
J - Ezﬂ -—-—| p— Battery + {Bank A)
- -[4-
Banary
& Way
6-Way Power Harness Connector Comatey T

P/N 12066317

("Some applications may have circul] breskers INs1aad of luses.)

Battery Power and Ground Circults
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 2- ENGINE CRANKS BUT WILL NOT START (Cont'd.)

STEP/SEQUENCE . RESULY WHAT TO DO NEXT
€2.27 Check Battery
e Disconnect battery cables at the Less than Service discharged battery.
12 volt battery. 11.5 volts. (Note: if a short to ground exists
e Read voltage at the battery + anywhere in a battery + circuit,
terminal (red lead) tothe this truck wilt shut down again if
battery ~ terminal (black lead). not repaired). Then go to C2-30.
Greater than—-—TAn open or short to ground
or equal to 11.5 volts. exists in the unfused ignition line

(ckt #2). Repair open or short
to ground. Then go to C2-30.

€2-28 Check If Fuses Blow

Again

e Turn ignition off. FUSE(S) OF m—sr—————enetie- (30 t0 C2-26.
e Disconnect the 6-way power circuit breaker(s) are

harness connector at the ECM. still okay.
¢ Replace blown fuse(s) or reset

circuit breaker{s}. FUSE(S) OF et G0 t0 C2- 29.

. ® Wait 10 seconds. circuit breaker(s) are -

e Check if fuse(s) or circuit breaker(s) blown or open again.

has blown or opened up again.

€2.29 Check for Short to

Ground In Wiring
® Read resistance between Bank B Greater than =———————G0 t0 C2-11.
power {circuit #240) and a good or equal to 10,000
ground. ohms Of open on

® Read resistance between Bank A all readings.
power (circuit #241) and a good
ground. Less than »Short to ground exists. Repair

10,000 ohms shori(s). Then go to C2-30.

on any reading
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Ignition and Ground Circuits Sketch

ECMm

i

" 240——-—‘ A = Battery = {Bank 8)
©/ > Czw—.——#_.—.— Battery + (Bank B8

e Bpti@ry =
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{*Some applications may have circui] breakers instead of fuses.)

Battery Power and Ground Circuits
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Section 4

TROUBLESHOOTING CHARTS
. D. CHART 2. ENGINE CRANKS BUT WILL NOT START (Cont’d.)

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

C2-30 Verify Repairs

® Turn ignition off.

e Reconnect all connectors.

e Turn ignition on.

® Clear codes.

e Note status of "Check Engine”
Light.

e |f "Check Engine” Light does not
stay on, start engine and run for
1 minute or until “Check Engine”
Light comes on. Stop engine.

¢ Read historical codes.

Engine wiil——-—r!-AH system diagnostics are
not start. complete. Piease review this

the error.
Engine starts Repairs are complete.
and DDR reads Code 25
(no codes).
Engine starts Go to START-1, page 17, to
and codes other than service codes.
Code 25 appear.

section from the first step to find

€2-31 Check Fuel Filters

o Turn ignition off.

# Check primary andsecondary fuel
fiters to be sure they are not
clogged and that they are full of
clean fuel.

Clogged fitter(s). ———T»Replace filter(s). Prime

system, if required.
Then go to C2-30.

Clean fitters and———l»Go to C2-6.

no air in filters.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
D. CHART 3 - POOR PERFORMANCE AND NO CODES

This is a helpfu! hints chart. It assumes thal you have received no codes, made all the basic mechanical checks first, could not find the problem,
and suspect the DDEC Il system to be at fault, Based on the particular symptom here’s what to look for:

SYMPTOM

WHAT 7O LOOK FOR

1. Can't get full throttle/power.

Miscalibrated Throttle Position Sensor (TPS). See Step
21-4 for TPS adjustment (page 179).

Plugged fuel filters.

Hose not connected to Turbo Boost Sensor (TBS).

2. Runs rough, misses and/or occasionally Stallg m—— Proper gapping of Timing Reference & Synchronous

3. Engine idfes high {after warm-up) or hangs
during shift.

4. Low road speed.

Reference Sensors (SRS and TRS). See Step C2-8 or
C2-9 (page 41) on how to check this.

Loose battery power (ckt #240 or #241) ignition
(ckt #439) or ground (Ckt #150) wires.

Check puiley puise wheel: missing teeth, dented,
or loose.

Check power contribution from each cylinder using the
cylinger cut-out feature described in Diagnostic Data
Reader (DDR) instruction manual.

Check calibration of the Throttle Position Sensor (TPS)
using procedure in Step 21-4 (page 179). You may have
a TPS, linkage or pedal problem

Determine road speed specifications tfrom vehicle
manufacturer data. If road speed is less than specified
and ail mechanical {driveline, speedometer) checks are
correct, then the EEPROM calibration is suspect. This
portion of the calibration can be reprogrammed using
Mode 37 on the Diagnostic Data Reader (DDR). Refer to
DDR Instruction Manual for details.
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Section 4
TROUBLESHOOTING CHARTS
D. CHART 4 - NO “CHECK ENGINE” LIGHT DURING BULB CHECK

NOTE — This charl is only to be used it:

1) All basiz mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-i was started at step Start-1 {(pg 17) and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
C4:1__ Try to Force CEL On

e Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

@ Instaliajumperwire between socket
B1 on the vehicle harness
connector and a good ground.

e Turn the ignition on {engine not
running).

e Note the CEL status.

light is still Off.

“Check ENgine" amm—ede-Go t0 C4-2.

“Check Engine"———j—Go to C4-4.
fight is on.

€4-2 Check for Ignition

® Remove jumper wire.

¢ Read voltage on vehicle harness
connector, socke! B3 (red lead)
to a good ground (black lead)
with the ignition on and engine

Less than 10.0 volts—+Tne 5 Amp, ignition fuse (or

circuit breaker) is blown and/or
wires #2 or #3 are open or
shorted to ground., and/or the
ignition line (ckt #439) is shorted

off. to ground. Repair problem. Then
go to C4-30. :

Greater 1Nan ee———G0 16 C4-3.

or equal to 10.0 volts

C4.3 CEL Driver Line and
Bulb Check

e Turn ignition off. Bulb is - CEL Driver iine (ckt #419) or
o Remove CEL bulb and check okay. ground fine (ckt #150} is open.
whether it's burned out or Repair open. Then go to C4-30.
otherwise damaged.
Bulb is ?Replace bulb. Then go to C4-30.
not okay.
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Sectiond
TROUBLESHOOTING CHARTS

. D. CHART 4 - NO “CHECK ENGINE” LIGHT DURING BULB CHECK (Cont'd.}

STEP/SEQUENCE RESULT WHAT TO DO NEXT

C4-4 Check for Open

® Remove jumper wire. With ignition Less than »The ignition line (ckt #439) is
on, read voitage cn vehicle 10.0 valts. open. Repair open. Then go
harness connector, socket B3 to C4-30.
{red lead) to a good ground
(black lead).

Greater than s———— G0 t0 C4-5.
or equal to 10.0 volts.

C4:5 Check for Bat +

® Turn ignition off. Less than »Either one of the 20 Amp, ECM
® Disconnect the 6-way power 10.0 volts on fuses (or circuit breakers) is
harness connector. any reading. blown and/or the Battery Power
& Read voltage at the 6-way power line (s) (ckt #240 or #241) has
harness connector, Socket A (red an open or short to ground.
lead) to a good ground (black Repair probiem. Then go
lead.) to C4-30.
® Repeatvoltage readings on 6-way
power harness connector, keeping Greater than —————— G0 to C4-6. -
. the black lead tc a good ground or equal to .
and the red iead to: 10.0 volis on
—socket B all readings.
—socket E
—socket F

€4-6 _Check for Ground

& Move black lead of voftmeter to Less than »Ground line(s) (ckt #150) has
socket C (of the 6-way power 10.0 volts on an open. Repair open. Then
connector). any reading. go to C4-30.

& Read voltage using red lead at
sockets A, B, E and F of the 6-way

power harness connector. Greater than »Go to C4-7.
® Move black lead of voltmeter to or equal to

socket D of the 6-way power 10.0 volts on

harness connector. all readings.

& Again read voitage at sockets A,
B, E and F of the 6-way power
harness connector.
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Section 4

TROUBLESHOOTING CHARTS

D. CHART 4+ NO “CHECK ENGINE"” LIGHT DURING BULB CHECK (Cont'd.)

damage; bent, corroded and
unseated pins or sockets.

STEP/SEQUENCE ‘RESULT WHAT TO DO NEXT
C4-7 Check ECM
Connectors

e Check terminals at the vehicle Terminals »Replace ECM. Then go

harness (especially B3 and B1) and connectors to C4-30.

and all the terminals in the 6-way are ckay.

power harness conneclors (both

the ECM and harness side) for Problem found. =R epair terminals/connectors.

Then go to C4-30.

€4-30 Verify Repalrs

& Turn ignition off.

® Reconnect all connectors.

& Turn ignition on.

e Clear codes.

# Turn ignition off.

e Turn ignition on while at the same

time observing the “Check
Engine” light.

light comes
on forup to
5 seconds,
then goes out.

“Check Engine”
light does
not come con at all.

“"Check Engine” Light me——
comes on and stays on.

“Check Engine”—i»ﬂepairs are complete.

Al systern diagnostics are
complete. Please review this
section from the first step to
find the error.

G0 to START-1, page 17.
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 5. “CHECK ENGINE” LIGHT ALWAYS ON AND CODE 25 ON DDR

NOTE — This chan is only to be used if:
1} All basic mechanical checks and physical inspections have been performed with no probtem found, and
2} Diagnosis of DDEC-I was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE AESULT WHAT TO DO NEXT
__C5.1 Check for Short
® Turn ignition off. “Check Engine"—-——-ih-CEL Driver fine (ckt #419) is
@ Disconnect the vehicle harness light comes on shorted to ground. Repair short.
connector at the ECM. and stays on. Then go to C5-30.

® Tumignitionon{engine notrunning)
while at the same time observing

the "Check Engine” light. “Check Engine” Go to C5-2.
light stays off.

€5.2 Force CEL On
® [nstalig jumper wire between socket “Check Engine"—-——l»Go to C5-3.

B1 of the vehicle harness light comes on
connector and a good ground. and stays on.
® Observe “Check Engine” light.
_ “Check Enging" e=————-The ignition line (ckt #432) is not

light stays off. correctly wired to the CEL bulb.
. See if the bulb has been wired
into the ignition line (#439)
instead of the proper #419 wire.
Correct problem. Then go to

C5-30.
€5-3 Check ECM
Connectors

e Turn ignition off. Terminals »Replace ECM. Then goto C5-30.
¢ Check terminals at the vehicle and connectors

harness connectors (both the ECM | are okay.

and harness side) for damage,

bent, corroded and unseated pins Probiem found. Repair terminals/connectors.

or sockets. Then go to C5-30.

e Check terminals in connegtor to
be sure B1 is wire #4189 and B3
is wire #439.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 5- “CHECK ENGINE” LIGHT ALWAYS ON AND CODE 25 ON DDR {Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€5-3C Verify Repairs
# Turn ignition off. “Check Enging" s——w—esmedtim Repairs are complete.
& Reconnect all connectors. light comes
e Turn ignition on. on forup to
@ Clear coges. 5 seconds,
& Turn ignition off. then goes out.
¢ Turn ignition on while at the same
time observing the “Check “Check Engine” -Go to C4-1.
Engine” light, light does not
e I "Check Engine" light stays on, come on at all.
read historical code.
Code 25 ™ All system diagnostics are
(no codes) and complete. Please review this
“Check Engine” section from the first step to find
light comes an the error.

and stays on.

Codes other seessm—t- G0 to START-1 to service other
than Code 25 codes.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 6 - “CHECK ENGINE” LIGHT ALWAYS ON, NO DATA LINK AND WON'T FLASH CODES

NOTE — This chart is only o be used if:
1) All basic mechanical checks and physical inspections have been perforrned with no problem found. and
2) Diagnosis of DDEC-Il was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C6-1  _Check ECM Fuses
® Turn ignition off. Fuses (or -0 to C6-2.
® Checkboth 20 Ampfuses orcircuit circuit breakers)
breakers to the ECM. are okay.
Fuse(s) Fﬁeplace blown fuse or reset
(or circuit breaker(s) circuit breaker. Then go to C6-30

is blown, (note; the fuse may blow again
if an intermittent short to ground
exists in either ckt #240 or

CKt #241).
C6-2 Check for Short
¢ Disconnect the vehicie harness “Check Engine"——ib CEL Driver line {ckt #419) is
connector at the ECM. light comes on shorted to ground. Repair short.
& Turn ignition on (engine not running) and stays on. Then go to C6-30. The DDR
. while at the same time observing systern also needs repair. Go to
the "Check Engine” light. C7-4 (page 75).

"Check EnQine’ emmsmm——p=Go to C6-3.
light stays off.

€6-3 Check ECM
Connectors

o Turn ignition off. Terminals l»ﬂeplace ECM. Then goto C6-30.
® Check terminals at the vehicle and connectors

harness connectors (both the ECM are okay.

and harness side) for damage;

bent, corroded and unseated pins Prablem found. =Repair terminals/connectors.

or sockets. Pay special attention Then go to C6-30.

to the terminals and sockets in the
6-pin power connector and
sockets B1 and B3 of the 30-pin
vehicle harness.
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 6 - “CHECK ENGINE” LIGHT ALWAYS ON, NO DATA LINK AND WON'T FLASH CODES (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C6-30 Verify Repairs
o Turn ignition off. “Check Engine" em————-Repairs are complete.
® Reconnect all connectors. light comes
® Turn ignition on. on forup to
® Clear codes. 5 seconds,
& Turn ignition off. then goes out.
& Turn ignition on while at the same
time observing the “Check "Check Enging"=———wsmetis- G0 to C4-1.
Engine” light. light does not come
e { "Check Engine" light stays on, onat all.

read historical codes.
"Check Enging’ w—————————All system dizgnostics are

light comes on and compiete. Please review this
stays on, but codes section from the first step to find
gon't flash out. the error.

Codes other Goto START-1, page 17,
than code 25. to service codes.
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 7- NO DATA LINK AND BULB CHECK OKAY

. NOTE — This chart 1s only to be used if:

1) Al basic mechanical checks and physica! inspections have been performed with no problem found, and
2) Diagnosis of DDEC-il was started at step Stan-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€7-1 Read Codes on the
“Check Engine” Light
e Unplug the DDR. Flashes =0 to C7-4 {note; if you wish to
@ Short pin A 1o pin M on the 12 pin out codes, bypass diagnosis of a potential
DDL connector. data link or DDR problem for
® Read codes flashing out on the now, go to CEL-3, page 27).
“Check Engine" light.
Does not flash =———————- G0 10 C7-2.
out codes.
€7-2 Check Diagnostic
Request Line
e Turn ignition off. Greater than ==—————-The Diagnostic Request line
® Disconnectboththe vehicie hamess 5 ohms or open. (ckt #451) is open or an open
ang §-way power harness or poor ground exists at pin A of
. connectors at the ECM. the DDL connector. Repair open
# Instafi a jumper wire between E1 wire or bad ground. Then go to
of the vehicle harness connector C7-30.
and socket D of the 6-way power
harness connector. Less than of =i~ (G0 10 C7-3.
® Read resistance between sockets equal to 5§ ohms.
A and M on the 12 pin, DDL
connector.
€7-3 Check ECM
Connectors
& Checkterminals at boththe vehicle Terminals T»Heplace ECM. Then goto C7-30.
harness and 6-way power harness and connectors
connectors (both the ECM and are okay.,
harness side) for damage; bent,
corroded and unseated pins Problem founds Repair terminals/connectors.
or sockets. ' Then go to C7-30,
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 7. NO DATA LINK AND BULB CHECK OKAY (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€7.4 CheckforOpen |
e Turn off ignition. Greater thansw————————-0ne or both data lines (ckt #3900
# Remove all jumpers from 12-pin 5 ohms. or #901) is open. Repair open
DDL connector. and go to C7-30.
o Piace jumper across pins J and K
on the 12-pin DDL connector. Less than »(Go to C7-5.
o Unplug the vehicie harness § ohms.

connector and measure resistance
between sockets C1 ang C2.

C7.5 Check for Short

® Remove jurnper wires from the Less than »-The two data lines are shored
12-pin DDL connector. 5 ohms. together (Ckt #900 and #901).
® Read resistance between sockets Repair short and go to C7-30.
C1 & C2 of the vehicle harness
connector. Greater than G0 1o C7-6.
5 ohms.
. C7.6 CheckforShorttolng.
& Ground
® Remove all jumpers from the 12- Less than A short exists between a data
pin DDL connector, 5 ohms on any reading. line and ignition (ckt #439) or
® Measure resistance between ground (ckt #150). Repair short
sockets J and A, then J and H and go to C7-30.
rext. Measure resistance between
sockels K and A. then K and H Greater than——l»Go to C7-7.
of the DDL connector. 5 ohms on any reading.

C7.-7 Check DDR on Another

Engine
¢ Connect DDR to another engine Works OK: Go to C7-30.
and read PROM ID or any other
parameter in the menu. Does not work: The DOR is probably defective.
See DDR instruction manual for
repair. )
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 7. NO DATA LINK AND BULB CHECK OKAY {(Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO REXY

C7-30 Verlfy Repairs
e Turn ignition off, DDR display reads "NO All system diagnostics are
# Reconnect all connectors. DATA BEING RECEIVED complete. Please review this
¢ Tyrn ignition on. FROM DATA LINK" or section from the first step to find
& Clear codes. “DDEC SYSTEM NOT the error.
® Turn ignition off. RESPONDING™.
& Turn ignition on,
& Note status of “Check Engine” Engine starts; Repairs are complete.

light. and DDR reads
e if "Check Engine" light does not Code 25 (no codes).

stay on,start engine ang run for

1 minute or until ‘Check Engine” Engine starts: Go to START-1, page 17, tc

. light comes on. Stop engine. and codes other service codes.
# Read historical codes. than Code 25
appear.
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Section 4

TROUBLESHOOTING CHARTS

D. CHART 8- “STOP ENGINE” LIGHT ALWAYS ON AND CODE 25 ON DDR

NOTE — This chart is only to be used if:
1} All basic mechanical checks and physical inspections have been performed with no prablem found, and
2) Diagnosis of DDEC-I was started at step Stan-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

€8-1 Determine “Stop

® Turnignition on{engine not running)
while at the same time observing
the “Stop Engine” light.

Engine” Light Status

"Stop ENgGing” s—me——This is the normai operation.

light comes on for
up to 5 seconds,
then goes out.

Unless other problems exist,
return to service.

"Stop ENQiNg"! e——- G0 to CB-2.

light comes on
and stays on.

C8-2 Check For Short

o Turn ignition off.

® Disconnect the vehicle hamess
connecter at the ECM.

& Turnignition on {engine not running)
while at the same time observing
the “Stop Engine” light.

“Stop ENQing "’ se—e—
tight comes on
and stays on.

-.Stop Engine”-_*-

light stays off.

“Stop Engine” light driver line
(ckt #509) is shorled to ground.
Repair short. Then go to C8-30.

Goto C8-3.

€8-3 Check ECM
Connectors

# Check terminals at the vehicle
harness connector (both the ECM
and harness side) for darmage;
bent, corroded, and unseated
pins or sockets. Pay close attention
to B2 and B3.

Terminals ———

ang connectors
are okay.

Problem found. s

Replace ECM, then go to CB-30.

Repair terminals/connectors.
Then go to C8-30.

€8-.-30 Verify Repairs

® Turn ignition off.

® Reconnect all connectors.

® Turn ignition on.

e Clear codes.

® Turn ignition off.

& Turn ignition on while at the same
time observing the “Stop Engine”
light.

“Stop Engine”
light cormes on tor
up to 5 seconds,
then goes out.

“SIop ENQING"" e—
light comes on
and stays on.

»Repairs are complete.

=-All system diagnostics are
complete. Please review this
section fromn the first step to find
the error.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 8- NO “STOP ENGINE"” LIGHT (SEL) DURING BULB CHECK

NOTE ~ This char is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-il was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C9-1_ Try to Force SEL On |
® Turn ignition off. “Stop ENQINe"” s——G0 to C9-2.

e Disconnect the vehicle harness fight is still off.

connector at the ECM.
e Install ajumper wire between socket “Stop Engine” ——ﬁbeo to C9-4.
82 on the vehicle harness lightis on,
connector and a good ground.
® Turn the ignition on (engine not
running).
e Notethe "Stop Engine” light status.

€9-2 Check for Short

& Remove jumper wire. Less than srmees—————The 5 Amp ignition fuse (or
¢ Read voltage on vehicle harness 11.5 volts (or circuit breaker) is blown, and/or
connector, socket B3 (red lead) 23.0 volts the ignition tine (ckt #439) is
to a good ground (black lead). if using a open or shorted to ground. Repair
. 24 volt ignition). preblem. Then go to C9-30.
Greater thaNs—— 0 t0 C9-3. B
or equal to
11.5 volts
(or 23.0 volts
ifusing a

24 volt ignition).

€9-3_ Bulb Check

® Remove SEL bulb and check Bulb is »SEL Driver line (ckt #509) is
whether it's burned out or okay. open. Repair open. Then go to
otherwise damaged. Ca-30.
Bulbis »Replace bulb. Then go to C98-30.
not okay.
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Section 4
TROUBLESHOOTING CHARTS

.n. CHART 9- NO “STOP ENGINE” LIGHT (SEL) DURING BULB CHECK (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
€9-4  Check for Open
e Remove jumper wire, Less than ————T»The ignition line {ckt #439) is
¢ Read voltage on vehicle harness 11.5 volts {or open. Repair cpen. Then go to
connector, socket B3 (red lead) 23.0 volts C9-30.
to & good ground (black lead). if using a

24 volt ignition).

Greater than —————G0 t0 CO9-5.
or equal to

11.5 volts (or
23.0 volts

if using a

24 volt ignition).

C9.5 Check for Bat +

& Turn ignition off.

o Disconnect the 6-way power
harness connector at the ECM.

Less than = e———C ither a 20 Amp ECM fuse (or
11.5 volts on circuit breaker) is blown, and/or
either reading. the Battery Power lines(s) (ckt

¢ Read voltage on 6-way power
harness connector, socket A (red
lead), to a good ground (black

#240 or #241) has an open or
short to ground. Repair problem.
Then go to C9-30.

lead).

® Also read voltage on socket E
(red ‘ead) to a good ground
{black tead).

Greater than —————— G0 {0 C9-6,
or equal to
11.5 volts on
both readings.

C9-6 _Check for Ground
® Read voltage on 6-way power

Less than se———1Ground line(s) (ckt #150) has

harness connector, socket A (red 11.5volts on an open. Repair open. Then go
iead) to socket C (black lead). gither reading. to C9-30.
_® Also read voltage on 6-way power
harness connector, socket E (red Greater than Go to C9-7.
lead) to socket D (black lead). or equal to

11.5 volts on
both readings.
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Section 4
TROUBLESHOOTING CHARTS

.p. CHART 9. NO “STOP ENGINE” LIGHT (SEL) DURING BULB CHECK (Cont'd.)

STEP/SEQUENCE RESULTY WHAT TO DO NEXT
€C9-7 Check ECM
Connectors
e Check terminals at both the 6-way Terminals and »Replace ECM. Then go to C8-30.
power harness and vehicle connectors

harness conneclors (both the ECM are okay.
and harness side) for damage;
bent, corroded, and unseated Problem found. Repair terminais/connectors.
pins or sockets. Pay close aftention Then go to C9-30.

to terminals B2 and B3 of the
vehicle harness connector and C
and D of the power harness.

€9-30 Verify Repairs

¢ Turn ignition off. "Stop ENQiNg "’ s—mm—————-Repairs are complete. Go to
e Reconnect all connectors. light comes on for START-1, page 17, it any

e Turn ignition on. up to 5 seconds, other problems are present.
¢ Clear codes. then goes out.

& Turn ignition off.

. & Turn ignition on while at the same “Stop Engine"———4>A1I system diagnostics are

time observing the "Stop Engine” light does not complete. Please review this
light. come on at all. section from the first step to find
the error.

May 1988 Copyright 1988 Detroit Diese! Corporation Page 85



Switched +12v
(it 12V ignition
can use ckt #438)

ECM

Stop Engine
Override Switch

)‘ﬁ 528 Gt =~ Signal

Yehicle
Battery
Ground
Vehicle
Hamess Connector L_______
12 Pin DDL Connector P/N 12020043 Stop Engine Override Circuit

ol i =B

523{824( 118

Dash Lights 05| 902[ 973

E S 4~ B )

L

ECM Vehicle Harness Connector
P/N 12034398

Page 86 Copyright 1988 Detroit Diesel Corporation May 1988



Section 4
TROUBLESHOOTING CHARTS
., CHART 10 - STOP ENGINE OVERRIDE {STEO) INOPERATIVE
NOTE — This chart is only to be used if:

1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-il was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT

€10-1 _Check STEOQ Circult |
e Turn ignition on. Display reads "ON". Goto C10-2.

# Plug the DDR into the 12-pin DDL

connector and select misc. Display reads “OFF" —w==The Stop Engine Override line
switches (Mode 29) for dispiay. (ckt #528) or the STEO button
® Press STEO button (or switch) switch is open and/or the STEQ
while observing the display for switch does not properly ground
ST ENG OVR SW (Stop Engire the STEOQ line when pressed.
Override Switch) on the DDR. Check wiring from ECM to STEO

switch to battery ground. Repair
problem. Then go to C10-3C. ¥f
no open found, go to C10-2.

€10-2 Check PROM ID

e Select PROM ID (Mode 03) and Any display reads YES. Goto C10-3.
observe the SHUT DOWN
. displays. All displays read NO. The stop engine feature is not
selected. Refer to the DDR

instruction manual, Mode 37,
(EEPROM CHANGES) for
information on turning on this

feature.
€10-3 Check ECM
Connectors

® Turn ignition off. - Terminals angs——————as=ep- Replace ECM. Then go
e Disconnect the vehicle harness connectors are okay. to C10-30.

connector at the ECM.
e Check terminals at the vehicle Problem(s) found, === Repair terminals/connectors.

harness connector (both the ECM Then go to C10-30.

and harmess side) for damage;
bent corroded and unseated pins
or sockets. Check G1 of the
vehicle harness and C and D of
the power harness.
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Section 4
TROUBLESHOOTING CHARTS

.n. CHART 10 - STOP ENGINE OVERRIDE {STEO) INOPERATIVE (Cont'd.)

STEP/'SEQUENCE RESULT WHAT TO DO NEXT

€10-30 Verlty Repairs

e Turn ignition on. Digplay reads “ON" ==—===ts~Repairs are complete. if any

® Press STEOQ button (or switch) other DDEC-related problems
while observing the display for remain, go to START-1, page 17.

ST ENG OVR SW on the DDR.
Display reads 'OFF".——rAII system diagnostics are
complete. Piease review this

section trom the first step to find
the error.
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 11 - POWER TAKE-OFF SPEED ADJUST {(PTOSA) INOPERATIVE

NOTE — This charl is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-I was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C11-1 _ identify Type of PTO
® Does DDEC system have cruise YES. Goto C11-2.
control switch PTO?
NO. Go to C11-5.
C11-2 Check Callbration
for Cruise Control
PTO
e Turn ignition on. YES to both. Goto C11-3.
® Plug the DDR into the 12-pin DOL ' I
connector. NO to either. You do not have the proper
® Select PROM ID (Mode 03). Does calibration for your application.
the DDEC system have vehicle This option was not specitied at
speed sensor? the time the engine was ordered.
o OnDDR select EEPROMChanges Reter to the DDR instruction
(Mode 37). Is the correct PTO Manual, EEPROM Changes .
initial speed pregrammed? {Mode 37} for information on

enabling the correct options.

‘c1 1.3 Check Cruise

Control
e |s Cruise Controlworking correctly? YES. »Goto C11-4,
@ On DDR select Cruise Switches
(Mode 23). Does DDR display NO. =t-Fix cruise control probiem first.
respond correctly when the cruise Go to Chart 12 (page 101}.
SET and brake switch is enabled
for PTO?

C11-4 Check Cruise
Control PTO

® On the DDR select vehicle speed YES. LProblem no longer exists. Go to
(Mode 25). Make sure that the C1-2 tor more information (page
speed is less than 5 MPH. 35).

e Select PTO RPM Set (Mode 22).
Does display show correct RPM NO. ™ Go to C11-8.

when cruise set switch is pressed?
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Section 4

TROUBLESHOOTING CHARTS
. D. CHART 11 - POWER TAKE-OFF SPEED ADJUST (PTOSA) INOPERATIVE {Cont’d.}

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

€C11.-5 Check Throttle
Position Sensor

® Turn ignition on.

® Plug the DDR into the 12-pin DDL
connector.

® £ngine at no throttle.

@ Read Throttle % (Mode 07) using
the DDR.

At 0% throttle m——G0 t0 C11-6.

Greater tharn 0% se—————
throttie.

=-Check throttle position sensor
adjustment. Go 10 21-4 (page
179).

Ci1.6 CheckIifECMis
Reading the PTOSA

& Turn ignition on (engine not
running).

® Select the PTORPM (Mode 22) on
the DDR Reader.

& Turn the PTOSA sensor from fully
closed to fully open while
observing the DDR Reader
display.

DOR Reader display m—
changes smoothly

from idle (typically

600 RPM) to at least

the top speed of the
PTOSA.

(50 10 C11-8.

DDR Reader does Mot =G0 to C11-9.

change at all or
does not change
smoothly.

C11-7 __ Verify Complaint

® Turn the PTOSA sensor alithe way
down (counter-ciockwise).

e Start and run the engine at idle.

® Using the DDR Reader make sure
that the vehicle speed is less than
5 MPH and % throttie is 0 (Mode
25 and Mode 07).

@ Slowly turn PTOSA sensor up
(clockwise).

RPM is inCreasing s

w=Problerm no longer exists. Go to
C1-2 for more information {page
35).

RPM does not Goto C11-8.
increase.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 11 . POWER TAKE-OFF SPEED ADJUST {PTOSA) INOPERATIVE (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C11-8 Check ECM
Connectors

« Turn ignition off.

o Disconnect the vehicle harness
connector at the ECM.

e Check terminals at the vehicle
harness connector {both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets.

Terminals anQ e——————
connectors are okay.

Problem foun( me—————

—-Replace ECM. Then go
to C11-30.

= Repair terminals/connectors.
Then go to C11-30.

C11.9 Check for Open

e Turn the ignition off.

& Make sure vehicle is in neutral.

e Disconnect the vehicie harness
connector at the ECM.

e Alsodisconnectthe PTOSAsensor
connector.

® Install a jurmper wire between pins
A and B of the PTOSA sensor
harness CONNeCctor.

& Read resistance between sockets
D1 and C3 on the vehicle harness
connector.

Greater than Signal line (ckt #525 or #510),
5 ohms or open. ground line (ckt #952) or the

Neutral Interlock switch has an
open. Repair open. Then go to
C11-30.

Lese than Of emr————t= GO to C11-10.

egual to 5 ohms.

Ci1-10 Check for +5 VoIt
Line Open

e Move the jurnper sc that it is now
between pins C and A of the
PTOSA sensor harness connector.

e Read resistance between sockets
A3 and C3 on the vehicle harness
connector.

Greater than
5 ohms or open.

Less than or
equal to 5 ohms

The +5 Volt line {ckt #916)
is open, Repair open. Then go
to C11-30:

Goto C11-11.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 11 - POWER TAKE.OFF SPEED ADJUST (PTOSA) INOPERATIVE {Cont'd.)

STEP/SEQUENCE

RESULY

WHAT TO DO NEXT

C11-11 Check for Short
Between Signal and
Ground

e Remove jumper wire.

® Read resistance between sockets
D1 and C3 on the vehicle harness
connector.

® Also read resistance between
socket D1 and a good ground.

Both readings we—mem————-Go to C11-12.

are greater than
10,000 ohms or open.

Either reading i se—
less than or equal
to 10,000 ohms.

w=-The signal line (ckt less #525 or
#510) or the Neutral Interlock
switch is shorted to ground (either
ckt #952 or chassis ground).
Repair short. Then goto C11-30.

C11-12 Check for Short
Between + 5 Volt
Line and Ground

® Disconnect the PTOSA.

® Read resistance between sockets
A3 and C2 on the vehicle harness
connector.

® Also read resistance between
socket A3 and a good ground.

Both readings——-—rGo to C11-13
are greater than

10.000 ohms or open.

Either reading is e—————-The + 5 VoIt fine (Ckt #916) 1S

less than or equal
to 10.000 ohms.

shorted to ground (either ckt
#952 or chassis ground). Repair
short. Then go to C11-30.

C11-13 Check PTOSA
Connectors

® Inspect terminals at the PTOSA
connectors (sensor side and
harness side) for damage: bent,
corroded, and unseated pins or
sockets.

Terminals anQe——————————Replace PTOSA sensor. Then

conneclors are okay.

go to C11-30.

Problem foung s—Repair terminals/connectors.

Then go to C11-30.
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Seoction 4

TROUBLESHOOTING CHARTS
D. CHART 11 - POWER TAKE.-OFF SPEED ADJUST (PTOSA) INOPERATIVE (Cont'd.)

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
€11-30 Verify Repairs

o Turn ignition off, PTOSA sensor————-rAll systern diagnostics are

# Reconnect all connectors. still does not work. complete. Please review this

® Turn ignition on.

o Clear codes.

e Turn the PTOSA sensor ali the way
down (counter-clockwise).

e Slowly turn up the PTOSA sensor
and observe whether RPM
changes.

¢ Stcp engine.

e Read historical codes.

section from the first step to
find the error.

PTOSA sensor works=————tp-Repairs are complete.
and Code 25 (no codes).

PTOSA sensor works—rGo to START-1, page 17, to
and codes other than service codes.
Code 25 appear.
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Section 4

TROUBLESHOOTING CHARTS
D. CHART 12 - CRUISE CONTROL INOPERATIVE

NOTE — This chart is only to be used if:
1) Ail basic mechanical checks and physical inspections have been performed with no problem found, and
2) Dragnosis of DDEC-II was started at step Start-1 (pg 17} and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

Ct2-1 Determine Type of
Cruise Control
System

e Check to see that this is a DDEC,
cruise control system.

¢ Plug DDR into 12-pin DDL
connector. Select PROM ID
(Mode 03).

Yes.

No:

GotoC12-2.

This manual only includes
diagnosis of the DDEC cruise
control system. Refer to vehicle
manutacturer's recommendations
concerning your system.

C12.2 Determine “Cruise
Active” Light Status

e Turn ignition oft.

& Turn ignition on while at the same
time observing the "Cruise Active™
light.

“Cruise ACVE 'm—— G0 to C12-3.

light comes on for
up to § seconds,
then goes out.

“Cruise Active"———L-Go to C13-2, page 105.

light comes on and
stays on.

“Cruise Active"—kGo to C14-2, page 109.
light does not

come on at all.
C12:3 Check i Code 58 L
® Plug DDR into the 12-pin DDL Code 58 Go to 58-4, page 323.
connector. {and any
® Turn ignition on. other codes).
o Clear codes {Mode 40)
e Turnthe cruise control on/off switch Code 25 - Go to C12-4.
to on. {no codes) or
@ Press each of the following for at any other codes,
least 5 seconds each, then except Code 58.

release:
— SET switch
— RESUME switch
— Brake
— Cluich (if applicable)
® Read hislorica! codes {(Mode 2).
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Section 4
TROUBLESHOOTING CHARTS

D. CHART 12 - CRUISE CONTROL INOPERATIVE (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

ci12.4 Determine if Vehicle
Speed Sensor Used

® Does the cruise controi system Yes. #Go to C12-5.
have a Vehicle Speed Sensor?

@ Check PROM ID with DDR (Mode No. o Go to 58-4, page 323.
3).

C12.5 Vehicle Speed
Sensor Output

Check
® Turn cruise on/off switch to off. Display dogs w———————— G0 10 54-1. Note: The section
® Select VEHICLE SPEED fordisplay not match referred to diagnoses problems
on the DDR (Mode 25). vehicle speed. ' with the vehicle speed sensor
@ Drive vehicle while MPH VEH circuit. However, if the cruise
SPEED display (vehicie must be contro! system was improperly
moving). set-up then the ECM calibration
must be changed. Refer to the
OOR instruction Manual, Mode
37 for details.
Display matches ==—————C0 to 58-4.
. vehicle speed.
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TROUBLESHOOTING CHARTS

Section 4

. D. CHART 13 -“CRUISE ACTIVE" LIGHT ALWAYS ON

NOTE — This chart is only 1o be used if:
1} Al basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-l was started at step Start-1 {pg 17) and you have now been reterred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

Cc13-1 Determine “Cruise

Active” Light Status

e Turn ignition off.

o Turn ignition on while at the same
time observing the “Cruise Active”
light.

and stays on.

light comes on for
up to & seconds,
then goes out.

light does not
come on at all.

“Cruise Active” ——rGo to C13-2.
light comes on

“Cruise AClive' se——————Light is operational. if cruise

control is inoperative, go to
Ci2-3.

“Cruise Active” =G0 t0 C14-2.

€13-2 Check for Short

® Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

& Turn ignition on{engine not running)
while at the same time observing
the "Cruise Active” light.

light comes on
and stays on.

“Cruise Active”
light stays off.

“Cruise ACtive" m———m——Cruise Active light drivet line

(ckt #555) is shorted to ground.
Check wiring of bulb socket.
Repair short. Then go to C13-30.

Goto C13-3.

€13-3 Check ECM

Connectors

o Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

e Check terminals at the vehicle
harness connectors (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins Or SOCKe!s.

and connectors
are ockay.

TErMiNals e—Replace ECM. Then Qo to

C13-30.

Problem found. see—————-Renair terminals/connectors.

Then go to C13-30.
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TROUBLESHOOTING CHARTS
. D. CHART 13 - “CRUISE ACTIVE” LIGHT ALWAYS ON (Cont'd.)

Section 4

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

€13-30 Verity Repairs

& Turn ignition off.

@ Reconnect all connectors.

® Turn ignition on.

o Clear codes.

® Turn ignition off.

# Turn ignition on while at the same
time observingthe "Cruise Active”
hight.

light comes on for
up to 5 seconds,
then goes out.

light is always on
or does not come
chat all.

“CrUISE ACHVE" c———Repairs are complete. Go to

START-1, page 17, if any other
problems are present.

"CrUiSe ACHVE" mmem———— Al system diagnostics are

compiete. Please review this
section from the first step to find
the error.
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Section 4
TYROUBLESHOOTING CHARTS

D. CHART 14 -NO “CRUISE ACTIVE” LIGHT

NOTE — This chart is only 1o be used it:
1) Al basic mechanica! checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-1i was staned at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
C14.1 Determine “Cruise
Active” Light Status |
& Turn igniton off. "Cruise Active” Go to C14-2.
# Turn ignition on while at the same light does not come
time observingthe "Cruise Active” on at all.
light.
“Cruise Active” Light is operational. If cruise
light comes on for control is inoperative. Go to
up to 5 seconds, Ci2-3.
then goes out.
“Cruise Active” GO to C13-2.
light comes on
and stays on.
C14.2 TrytoForce “Cruise
. Active” LightOn. |
& Turn ignition off. “Cruse Active” a=-Go to C14-3.
e Disconnect the vehicle harness light is still off.
connector at the ECM.
® |nstall ajumperwire between socket “Cruise ACtive" se————— G0 to C14-5.
A2 on the vehicle harness light is on.
connector and a good ground.
& Turn the ignition on (engine not
running).
e Note the “Cruise Active™ light.
€14-3  Bulb Check
e Remove "Cruise Active” light bulb Bulb is - GO 10 C14-4.
and check whether it's burned Okay.
out or otherwise damaged.
Bulb is Replace bulb. Then go
not okay. to C14-30.
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ECM

Set/Coast Switeh® —
'___X—SQ—__F_!.— Set/Coast Off
'#—541—{ j1 |~ Set/Coast On
"Cmu.teig%?abie ; Ip—-—SM— F2 (= Resume/accel Off
1 ¢—545——G3 [~ Resumeshccel On
Resume/Accel Switch*
Fuse*" |
Batt. 4 — 2 —4_/0—3 _.)fl P 555 —4{ A2{— Cruise Enable Light
- - B3 Igniticn
lutch Switch®
ignition SLB Clutch Switc 543 —JGZ}— BrakeCiuteh Off
* I 831——] J2 1= Brake/Clutch On
Swilch® m
On/Ott Switch Sraxe Swi
Battery Ground l'-
Vehicle Speed
Sensor - — — 903— —{F3 [ Vehicle Speed Signal. Open Collector***
(S e— ] mivdssod-
557— £3 = Vehicls Speed Return
Harmess C. or

"Note: All switches are shown in the "o position,
* *Note: (Some applications may have circuit brezkers instead ot tuses).
***Note: CKT #903 used with CKT #556 for open collector vahicle Speed Sensors.

Cruise Control Circuits

moomme»

F E D C 8 A

2
:.B. ,_ D[%
\

X IO
T
L

ECM Vehicle Harness Connector 6-Way Power Harness Connector
P/N 12034398 P/N 12066317
ECM
o 200 & peBattery + {Bank B}
Mzw (8 j—Batrery + (Bank &)
150 ——C [~ Battary —
- 150 D F—Battery —
04 241 ————-z-—-—al“nry + (Banx &)
I—‘Hu1 [ £ F=Battey « Bank &)
= fam O
Battery
8 Way
Power
Connecton

{"Some applicstions Mmay have Circuit breskars metesd of fuses )

Battery Power and Ground Circuits
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Section 4

TROUBLESHOOTING CHARTS

. D. CHART 14 - NO “CRUISE ACTIVE" LIGHT (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

C14-4 Check for Short

® Remove jumper wire.

® Turn ignition on (engine not
running).

® Read voltage on vehicle harness
connector, socket B3 (red lead)
to a good ground (black lead).

Less than semees——FEither the 5 amp. ignition fﬁse is

11.5 volts (or 23.0
volts if using a 24
volt ignition).

blown (or circuit breaker tripped)
and/or the ignition line (ckt #439)
is open or shorted to ground.
Repair problem. Then go to
C14-30.

Greater than Or == “Cryise Active” light driver line

equal to 11.5 volts
(or 23.0 volts if
using a 24 volt

(ckt #555) is open. Repair open
between ECM (ckt #555) to bulb
to ckt #439. Then go to C14-30.

ignition). if no open is found, go to C14-6.
€14:5 Check forOpen
® Remove jumper wire. Less than »The ignition line (Ckt #439) is
® Turn ignition on. 11.5 volts (or open. Repair open. Then go to
® Read voltage on vehicle harness 23.0 volts C14-30.
connector, socket B3 (red lead) if using a

o a good ground (black lead).

24 volt ignition).

Greater than s G0 to C14-6.

or equal to

11.5 volts (or
23.0 volts

if using a

24 volt ignition).

€C14-6  Check for Bat +

® Turn ignition off.

¢ Disconnect the 6-way power
harness connector at the ECM.

# Read voitage on the 6-way power
harness connector, sockel A and
B (red lead) to a good ground
(black lead).

® Also read voltage on socket E and
F (red lead) to a good ground
(biack lead).

Less than =————-C ither a 20 amp. ECM fuse is

11.5 volis on
any reading.

blown (or circuit breaker tripped)
and/or the Battery Power line(s)
{Ckt #240 or #241) has an open
or short to ground. Repair
problem. Then go to C14-30.

Greater than ———— G0 to0 C14-7.

or equal to
11.5 volts on
all readings.
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=]
A8 C 0 E ¥

L

6-Way Power Harness Connector
P/N 12066317

Batiary

28" 240 [ |
Py f‘._{ |
240 B

150 C [=—Battery —
|-

oA 150 o F—Batery —
. |
qu &
24t ——— F |

6 Way

Power | —

Cennector

(*Some applications may have circuit Dreakers INs1ea0 of fuses,)

Battery Power and Ground Circuits

[—Battery + (Bank B}
[——Battéry + (Bank B}

——Batiery + (Bank Aj
—Baltery + {Bank A}

ECM

Electronic Control Module (ECM)

mooOm?>»

il

eI DM

ECM Vehicle Harness Connector
P/N 12034398
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 14 .NO “CRUISE ACTIVE” LIGHT (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C14-7 Check for Ground
& Read voltage on the 6-way power Less than Ground hne(s) (ckt #150} has

harness connector, socket A or
B (red lead) to socket C (black
lead}.

® Also read voltage on B-way power
harness connector, socket E or F
(red iead) to socket D (black
lead).

11.5 volts on esther
reading.

Greater than
orequal to
11.5 volts on
both readings.

an open. Repar open. Then go
to C14-30.

Go to C14-B.

Ct4-80 Check ECM

Connectors

¢ Check terminals at both the 6-way
power and vehicle hamness
connectors (beth the ECM and
harness side) for damage; bent,
corroded, and unseated pins or
sockets. especially A2 and B3 of
the vehicle harness.

connectors are okay.

Terminals ang see—————Replace ECM. Then go

to C14-30.

Problem found se—————— Repair {erminals/connectors.

Then go to C14-30.

€14.30 Verify Repairs

# Turn ignition off.

® Reconnect all connectors.

& Turn ignition on.

# Clear codes.

® Turn ignition oft.

o Turn ignition on while at the same
time observingthe “Cruise Active”
light.

up to 5 seconds,
then goes out.

light does not
come on at alt or
is always on.

“Cruise Active” Repairs are complete. Go to
light comes on for START-1, page 17, it any other

problems are present.

"Cruise ACHVE " mm— Al systemn diagnostics are

complete. Please review this
section from the first step to find
the error.
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Vehicle Harness
Connector ECM
Power Control
Switch
- - -
| User Qff '
| Defined )‘t ! 524 H2 f= Signal
 Interface On :
1
. :
1
I _} | Battery
Ground

Brake Switch

rUser Oft -:
Defined -—) 531 J2 = Signal

| Interface On :
| !
! ]
I [
e e e e e e m J

*Note: Either the Power Control or the Brake Switch input is used for idle shutdown—
but not both.

Power Control/Brake Switch Circuits
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Section 4

TROUBLESHOOTING CHARTS
. D. CHART 15 - IDLE SHUT.DOWN FEATURE ALWAYS ON

NOTE — This chart 15 only 1o be wsed if:
1) Afi basic mechanical checks and physical inspections have been periormed with no problem found, and
2) Diagnosis of DDEC-Il was staried at step Stant-1 (pg 17) and you have now been referred hete.

STEP/SEQUENCE

RESULY

WHAT TO DO NEXT

C1 s-i Determineidie Shut-
down Status

® Determine whether the Power
Control input {ckt #524) or the
Brake switch (ckt #531) is used
for the idle shut-down feature (the
standard use is with #524 but
#531 can be used it the
application does not have cruise
control).

Power COontrol sm————-
input {Ckt #524)
used.

Brake switch———-T>
(ckt #531) used.

DON'L KNOW se——-

When asked to observe DDR
display in later steps, select
Mode 29 (MISC SWITCHES) and
observe POWER CTL SW display.
Goto C15-2.

When asked to observe DDR
display in later steps, select
Mode 23 (CRUISE SWITCHES)
and cbserve BRAKE/CLT SW
display. Go to C15-2.

When asked to observe DDR
display in later steps, select both
Mode 23 (CRUISE SWITCHES)
and Mode 29 (MISC SWITCHES).
Then observe both POWER CTL

SW and BRAKE/CLT SW display. ..
Goto C15-2
C15-2 Checkif Switch Can
be Turned Off
e (Note: vehicle should be parked Either POWER Go to C15-3.
on a ievel surface before trying CTLSWor
this step). BRAKE/CLT SW

o Turn ignition on (engine nat
running).

& Place transmission in any gear.

¢ Disengage parking brake.

o Observe DDR display.

reads “OFF" or "OPEN".

Either POWER se——m——t.
CTL SWor

BRAKE/CLT SW

reads "ON" or “"SHRT".

A short exists in the switch input
being used (ckt #524 or #531).
Either the switch is shorted, or
the wire is shonted to ground.
Repair short. Then go to C15-30.
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Vehicle Harness ECM.

Connector
Power Control [_
Switch ]
____________ A
! User Oft )
| pefined .>{ | —-_ .
; Interface on ! 524 | H2 f— Signal
t
| | ||
' ; —
Ny J Battery
Ground
Brake Switch
____________ L
,rUser —.ﬁy : -
Defined ‘ |
: Intertace on 1 531 i Signal
! |
] t S—
' 1
J

*Note: Either the Power Control or the Brake Switch input is used for idie shutdown—
but not both.

Power Control/Brake Switch Circuits

Dash Lights

Page 116 Copyright 1988 Detroit Diesel Corporation May 1988



Section 4
TROUBLESHOOTING CHARTS

. D. CHART 15 . IDLE SHUT-DOWN FEATURE ALWAYS ON {Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C15.3 Checkif Engine Stiil

Shuts Down
@ Place transmission in neutral. Either POWER A short exists in the switch input
® Startengine and drive vehicle until CTLSWor being used {ckt #524 or #531).

one of three things occur: BRAKE/CLT SW Either the switch is shorted, or
1) DDR reads "ON” or “SHRT", reads "ON" or "SHRT". the wire is shorted to ground.
2) engine shuts down or Repair short. Then go to C15-30.
3) vehicle has been driven at
least 6 minutes. Engine Shuts amm——m————- If the DDR display never read
down. "ON" or “"SHRT”. then the fault

is not in the idle shutdown circuit.
If no codes are logged, refer to
the engine service manual.

if code(s) are logged, follow
appropriate diagnostic charts.
(See Index on page i.)

Vehicle driven smme———dle shutdown problem is not

for 6 minutes. present at the moment, but may
be intermittent. Refer to C1-2,
. page 35, for help on
intermittent diagnosis.
€15-30 Verify Ropairs .
o Turn ignition off. Vehicle driven Repairs are complete.
e Reconnect all connectors. for 6 minutes
& Turn ignition on. without shutdown,
e Clear codes.
& Start engine and drive vehicle for Engine shuts All system diagnostics are
& minutes or until engine shuts down. complete. Please review this
down. section from the first step to find
the error.
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Vehicle Harness
Connector ECM
Power Control [_
- - _sfiic'l - E
! User e
} Defined X 524 |- signai
' Interface On : | e
!
t 1' ]
' ' rare—
U, 9 | Battery
Ground

Brake Switch

rUser f 'E ||
Defined . 531 42 |—Signal

j intertace On t ad
§ I
t ‘ e
i ¥
. J

“Note: Either the Power Control or the Brake Switch input is used for idle shutdown —
but not both.

Power Control/Brake Switch Circuits

Switched + 12V
(if 12V ignition
can use ckt #439)

M L K g H/JG
f .
SEEBKE

(
® IO

Vehicle [T
Ground A B CjID E F

12 Pin DDL Connector P/N 12020043
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@

NOTE — This chart is only 10 be used if:

TROUBLESHOOTING CHARTS
. CHART 16 . IDLE SHUT-DOWN FEATURE INOPERATIVE

Section 4

1} All basic mechanical checks and physical inspections have been performed with no problem tound, and
2) Diagnosis of DDEC-Il was stanted at step Stan-1 (pg 17} and you have now been referred here.

for the idie shut-down feature (the
standard use is with #524 but
#531 can be used if the
application does not have cruise
control).

{ckt #531) used.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
__€16-1 Check PROM ID
® Turn on ignition. NQ. == |dle shutdown feature is not
¢ Plug DDRinDDL connector. Select selected. Refer to the DDR
PROM ID (Mode 03) and observe instruction Manuat, MODE 37
status of 5 MiN IDLE. (EEPROM CHANGES), for
information on tuming on this
feature.
YES. =G0 to C16-2.
C16-2 Determineldio Shut-
_down Status
® Determine whether the Power Power Control = \When asked to observe DDR
Control input (ckt #524) or the input {Ckt #524) display in iater steps, select
Brake switch (ckt #531) is used used. Mode 29 (MISC SWITCHES) and

observe POWER CTL SW display.
Goto C16-3

Brake SWilth eewem———When asked to observe DDR

display in later steps, sefect
Mode 23 (CRUISE SWITCHES)
and observe BRAKE/CLT SW
display. Go 1o C16-3.

Don't know.————LWhen asked to observe DDR

display in iater steps, select both
Mode 23 (CRUISE SWITCHES).
Then observe both POWER CTL
SW and BRAKE/CLT SW display.
Goto C16-3.
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Electronic Control Module (ECM)

A

B

c

D

E

| |EBETIEE P F
528 543] 545 G
523 524|115 H
5411531908 J
505] 902|972 ! K

ECM Vehicle Harness Connector
P/N 12034398
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Section 4
TROUBLESHOOTING CHARTS

.). CHART 16 - IDLE SHUT-DOWN FEATURE INOPERATIVE (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C16-3 Verify Operation of
Switches
® Turn ignition off. Either POWER CTL SW=—p»-Go to C16-4.
® Make sure vehicle isinneutral and or BRAKE/CLT SW reads
apply parking brake. “ON" or "SHRT".
® Piug the DDR into the 12-pin DDL
connector. Either POWER CTL SW ==t=-The switch input used for idle
® Turn ignition on and observe DDR or BRAKE/CLT SW reads shutdown (ckt #524 or #531) is
display (Mode 23 or Mode 29). “OFF"” or "OPEN", open or the parking brake or

neutral switch is open or not
making contact. Repair open or
replace switches as appropriate.
(If no problem found, go to
C16-4.) Then go to C16-30.

C16-4 Check ECM

Connectors
& Turn ignition off. Terminals and s———Replace ECM. Then go
e Disconnect the vehicle harness connectors are okay. to C16-30.
. connector at the ECM,
® Check terminals at the vehicle Problem found e——————Repair terminals/connectors.
harness connector (both the ECM Then go to C16-30.

and harness side) for damage;
bent. corroded. and unseated
pins or sockets.

C16-30 Verify Repairs

® Turn ignition off. Engine shuts down, ———m—p-Repairs are complete.

® Reconnect all connectors.

® Turn ignition on. Engine does not All systen diagnostics are

® Clear codes. shut down after complete. Please review this

® Make sure vehicleisinneutral, and 6 minutes. section from the first step to find
apply parking brake. the error.

e Start and run engine at idle.

& Wait until engine shuts down, or
about 6 minutes—whichever
comes first.
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moO ok

X e IO

ECM Vehicle Harness Connector
P/N 12034398

ECM
, ]
Esf‘rg:“: < 508 Al — Engine Brake Enable
Circuits I
Vehicle
Harness Connector

Engine Brake Enabie Circuit
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Section 4
TROUBLESHOOTING CHARTS
‘. CHART 17 -ENGINE BRAKE ALWAYS ENABLED
NOTE — This chart is only to be used if:

1) All basic mechanical checks and physicat inspections have been performed with no problem found, and
2) Diagnosis of DDEC-H was staned at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
C17-1 Engine Brake
Checkout
® Start and run engine at idle. Display reads Replace ECM. Then go
e Piug DDR in and select Mode 30 “ON". to C17-30.
(MISC OUTPUTS) for display.
e Observe DDR display line 'abeled Display reads Goto C17-2.
ENG BRK ENBLE (engine brake “Ot".
enable).
C17:2 Check for Short
" @ Turn ignition off. Less than 100———¢DA short to ground exists in the
# Disconnect the vehicle harness ohms. engine brake wire (ckt #508).
connector at the ECM. Repair short. Then go to C17-3C.
® Read resistance between socket
A1 of the vehicle harness
. connector and a good ground. Greater than Goto C17-3.

100 ohms or open.

€17-3 Check ECM

Connectors
® Check terminals at the vehicle Terminals ang —=——————-The problem may be in the
harness connector (both the ECM connectors are okay. engine brake system. Refer to
and harness side) for damage; the manual for your engine brake
bent, corroded, and unseated system. If no problem is found
pins or sockets. Especially with the engine brake system,
terminal A1 {ckl #508). replace ECM. Then go to

C17-30.

Problem found. Repair terminals/connectors.
Then go to C17-30.

€17.30 Verity Repairs

e Turn ignition off, Display reads ==—————=i=Repairs are complete.
® Reconnect all connectors. “OFF".
e Turn ignition on.
® Clear codes. Display reads ——FAH system diagnostics are
e Start and run engine. “ON™. complete. Piease review this
. ¢ Observe ENG BRKENBLE display section from the first step to
on DDR (Mode 30). find the error.
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Switched + 12V
(if 12V ignition
can use ckt #439)

M L K J H
v 4

[

g
1|

Vehicle
Ground

12 Pin DDL Connector P/N 12020043

ECM
To
fhaine & 508 A1]|— Engine Brake Enable
Circuits
Vebhicle
Hamess Connector

Engine Brake Enable Circuit

Electronic Control Module (ECM)

mooOomD>»

Xe IO

ECM Vehicle Harness Connector
P/N 12034398 .
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Section 4

TROUBLESHOOTING CHARTS

D. CHART 18 - ENGINE BRAKE INOPERATIVE

NOTE == This char is onfy o be used if:

1) All basic mechanical checks and physical inspections have been performed with no problem found, and

2) Diagnosis ol ODEC-Il was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

C18.1 Verify Engine Brake
Enable Operation

® Turn ignition on.

e Plug the DDR into the 12 pin DDL
connector.

® Select Mode 20 (Misc outputs} on
CDR.

e Start and run engine.

® Revuptheengineandthenquickly
take your foot off the throttie while
observing the DDR display line
labeled ENG BRK ENBLE (engine
brake enable) display.

DDR is
always reading “OFF",

DDR reads

“OFF" at first, then
reads “QN" when foot
is let off throttie.

4L>Go to C18-2.

The ECM is operating properly.
Check for open in Engine Brake
Enable line (ckt #508). 1! no
problem is found, then the fault
exists outside of the DDEC
system. Refer to the manual for
your engine brake system.

C18.2 Check ECM

Connectors

e Turn ignition off.

s Disconnect vehicle harness
connector at the ECM.

e Check terminals at the vehicle
harness connector (both the ECM
and harness side) for damage:
bent, corroded, and unseated
pins or sockets.

Terminals and——JrReplace ECM. Then go
connectors are okay. to C18-30.

Problem found, s-———

e-Repair terminals/connectors.

Then go to C18-30.

€18.30 Verify Repairs

® Reconnect all connectors.

e Turn ignition on.

@ Plug the DDR into the 12-pin DOL
connector.

e Clear codes.

® Select Mode 30 for dispiay.

# Start and run engine.

® Revuptheengineandthenquickly
take your foot off the throttle while
observing the DDR display labeled
ENG BRK ENBLE.

® Stop engine.

DDR is
always reading "OFF"
or always reading "ON"
on ENG BRK ENBLE
display.

Ja».t\n system diagnostics are

complete. Please review this
section from the first step to
find the error.

ODR reads——Jbﬁepairs are complete.

"OFF" at first, then
reads “ON" when foot
is let off throttie.
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.
Vehicle Harness ECM
Power Control Connector

e Switch r—
{r User Oft 1| ——
| Defined — 524 H2}- signal
I Interface o ! E
i n | —
} H | -

1
U - Battery
Ground T

Power Control Circuit

Electronic Control Module (ECM)

5081585 | 916
419 439

509,
901| 900 952
510} 417
451| 556) 557

[Q]]

5421 5441903
528 | 543 | 545
52315241115
1 541]531] 908

mOoOoO o>»

AL IO

50579021972

)

ECM Vehicle Harness Connector
PIN 12034398

1
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1) All basic mechanicai checks and physical inspections

Section 4

TROUBLESHOOTING CHARTS
.D. CHART 19 - POWER CONTROL INPUT INOPERATIVE

NOTE — This charl s onfy to be used it:

have been performed with no protblem found, and

2} Diagnosis of DDEC-Il was staried at step Start-1 {pg 17) and you have now been refesred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
€191 Identify Power
Control Application |
¢ Determine how Power Control Used for TGO to C16-1, page 119,
input (ckt #524) is being used. " idle shutdown
® Plug DDR into 12-pin DDL (5 MIN IDLE).
connector and select MODE 03
(PROM ID). Used for - Go to C19-2.
throttle inhibit
{BUS DR INTERL).
- Used for }’GO to C19-4.

engine protection
{PC SHUT DOWN).

€19:2 Test Throttle Inhibit

Feature

e Start and run engine.

e Piug DDR into the 12 pin DDL
connector and select Mode 29
(MISC SWITCHES) for display.

e Piace vehicle in condition where
throttle inhibit is supposed to
occur and observe DDR display
line labeled "POWER CTL SW"
(on coaches, this occurs when a
passenger door is open).

DDR display——+ Feature appears to cperational

reads "ON".

at the moment. Problem may be
intermittent. Refer to C1-2 for
help on resolving intermittent
faults.

DDR display
reads "OFF".

AR open exists in either the
Power Controi line (ckt #524) or
the switch (or relay) in series with
it. Repair open and go to C19-30
(it an open is not found, go to
C19-5).

€19-3 Check ECM
Connectors

& Turn ignition off (if still on).

e Disconnect the vehicle harness
connector at the ECM (if not
already disconnected).

# Check terminals at the vehicle
harness connector (both the ECM
-and harness side) for damage;
bent, corroded, and unseated
pins or sockets.

Terminals and ==—=——————=Replace ECM. Then go

connectors are okay.

to C198-30.

Problern found.——r Repair terminals/connectors.
Then go to C19-30.

Connectors are okay.
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419| 509| 439
901} 900} 952
510| 417
451) 556|557

(OL

542]544] 903 L
528 543 | 545
523[524 | 115
@541 531] 908 »

\gjos 902|972 J

1 2 3

T\
g

m oo m»

A A

A _

Ao I M

ECM Vehicle Harness Connector
PIN 12034398
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Section 4
TROUBLESHOOTING CHARTS

.D. CHART 19 - POWER CONTROL INPUT INOPERATIVE {Cont'd.)

STEP/SEQUENCE RESULTY WHAT TO DO NEXT
€194 Check for Open
e Turn ignition off. Less than A fault may exist in the device
# Disconnect the vehicle harness 5 chms. used to trigger engine shutdown
connector at the ECM. (faulty switch or relay, etc.). If
@ Read resistance between socket no fault can be found with the
H2 of the vehicle harness triggering device, go to C19-3.
connector and the device being
used to trigger the engine Greater than The Power Control line (ckt #524)

protection system.
e Close switch (relay or triggering
device).

5 ohms or open.

is open. Repair open and go to
C19-3. if an open is not found,
go to C19-5.

€19-5

® Read voltage on the 6-way power
harness connector, sacket A of
B (red lead) to C (black lead).

e Alspread voltage on B-way power

harness connector, socket E or F
(red lead) to socket D (btack
lead).

Check for Ground

Less then 11.5
volts on either reading.

Greater than or
equal to 11.5 volts
on both readings.

Ground wire(s) {ckt #150) has
open.
Repair open. Then go to C19-30.

Go to C19-3.

C15.30 Verity Repairs

o (Note: if the Power Control inputis
being used for engine protection,
you will not be able to confirm
repair unless the engine protection
function can be triggered).

e Start and run engine.

o SelectMode 28 cn DDRfordisplay.

® Recreate conditions under which
the Power Control input should
be grounded, and observe DOR
display labelled "POWER CTL
SW.

DDR display———LAll system diagnostics are

reads "OFF".

complete. Please review this
section from the first step 1o find
the error.

DDR display === Repairs are complete.

reads ‘ON".
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Switched + 12V

(it 12V ignition ——
can use ckt #439) A
B
C
M L K J HJG D
7 j
&l 1818 |8
@ § Q F
L G
A B clUp £ gl _E—=1] :
L
Vehicle
Groung A B CHDEF
ECM Vehicle Harness Connector
P/N 12034398
f‘\
12 Pin DDL Connecter P/N 12020043 B

Top Gear
Switch ,
%. 523 H1 = Two Speed Governor

Switch

Battery
Ground Vehicle
Harness
Connector

Two Speed Governor Circuit

Two Speed Governor Switch Electronic Control Module (ECM)
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TROUBLESHOOTING CHARTS

D. CHART 20 - TWO SPEED GOVERNOR (TSG) SWITCH INOPERATIVE

NOTE — This chart is only to be used if:
1) Ali basic mechanical checks and physical inspections have been pertormed with no problem found, and
2) Diagnosis of DDEC-I was started at step Start-1 (pg 17) and you have now peen feferred here.

Section 4

STEP/SEQUENCE RESULY WHAT TO DO NEXT
€201 Verify TSG Switch
Operation

& Turn ignition on.

® Piug the DDR into the 12 pin, DDL
connector.

* Select Mode 31 (MISC STATUS}
and observe TWO SPD GOVR
display,

® SelectMode 28 (MISC SWITCHES)
and observe HIGH GEAR SW line

"QFF" in lower gears
and “OFF" in top gear.

“OFF" in lower gears
and "ON" in top gear.

DDR reads = ————Go to C20-2.

DDR reads ————l»Go to C20-4.

display in lower gears. DDR reads Go to C20-5.
& Also shift to top gear and again “ON" in lower gears

observe the DDR display. and “ON" in top gear.
€20-2 Check for Open
& Turn ignition off. Less than or Go to C20-3.

@ Disconnect the vehicle harness
connector at the ECM.

o Shift to top gear.

@ Read resistance on socket H1 of
the vehicle harness connector to
a good ground.

equal to 5 ohms.

Greater than
& ohms or open.

The Two Speed Governor line
(ckt #523) or the TSG switch is
open and/or the TSG switch is
not properly grounding the TSG
line. Repair, then go to C20-30.

€20-3 Check ECM
Connectors

e Check terminals at the vehicle

harness connector (both the ECM'

and harness side) for damage;
bent, corroded, and unseated
pins or sockets, especially H1 of
the vehicle harness.

connectors are okay.

Terminals and——-L Replace ECM. Then go

to C20-30.

Probiem found.———r Replace terminals/connectors,
Then go to C20-30.
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Section 4
TROUBLESHOOTING CHARTS

. D. CHART 20 - TWO SPEED GOVERNOR (TSG) SWITCH INOPERATIVE (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

€20-4 Verlty Complaint
# Drive vehicle whiie in lower gears Top RPM is the m——sseg- Go t0 C20-5.

and alsc when in top gear angd same in top gear as

note the top RPM achieved in in lower gears.

each gear.
Top RPM is Iower——ﬁ»System functioning properly.
in top gear than Probiem is no longer there. See
in lower gears. section C1-2 (page 35). If you

cannot recreate the problem,
go toc START-1, page 17 to
troubleshoot any other DDEC

problems.
€20.5 Check for Short
® Turn ignition off. Less than Of w——————The Two Speed Governor to line
e Disconnect the vehicle harness equai 10,000 ohms. {ckt #523) or the TSG switch is
connector at the ECM. shonled to ground. Repair short.
e Shift to any gear except top gear. Then go to C20-30.

e Read resistance on socket H1 of

. the vehicle harness connector o Greater than—-—-——r Go 1o C20-3.

a good ground. 10,000 ohms or open.

C20.30 Verify Repairs
& Reconnect all connectors. Top RPM is the All system diagnostics are
# Turn ignition on. same in top gear as complete. Please review this
e Ciear codes. in lower gears. section from the first step to find
¢ Drive vehicle while in lower gears the error.
and also when in top gear and
note the top RPM achievable in Top RPM is lower === Repairs are complete.
all cases. in top gear than in
e Stop engine. lower gears.
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Section 4
TROUBLESHOOTING CHARTS
D. CHART 21 - THROTTLE INHIBIT ALWAYS ON
NOTE — This chart :s only to be used it:

1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-Il was started at step Stant-1 (pg 17} and you have now been referred here,

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C21-1 Test Throttie inhibit
Feature

# Start and run engine. DDR display -Go to C21-2.
¢ Plug DDR into the 12 pin DDL reads "ON" always.

conneclor and select Mode 29

(MISC SWITCHES) for display. DDR display Go to C21-4,
® Place vehicle in condition where reads "ON", then “OFF".

thrattie inhibit is supposed to
occur and observe DDR display
tine labeleg "POWER CTL SW” -
(on coaches. this occurs when a
passenger door is open).

& Then ptace vehicle in condition
where throttle inhibit is not
supposed to occur and observe
DDR display.

C21.2 Check for Short

e Place vehicle in condition where Less than Or =——ew—————tither the Power Control Switch
throttle inhibit will not occur and equai to 5 ohms. is shorted or ckt #524 is shorted
observe DDR display {Mode 29). to ground. Repair short. Go to

® Turn ignition otf. C21-30.

e Disconnect the vehicle harness.

e Read resistance between pins H2 Greater than =————e————Gc t0 C21-3.
of the vehicie harness connector 5 ohms or open.

and a good ground.

C21-3 Check ECM

Connectors
& Turn ignition oft (if still on). Terminals aNQ m—————e——- Replace ECM. Then go
e Disconnect the vehicle harness connectors are okay. to C21-30.
connector at the ECM (it not
already disconnected). Problem foung e Repair terminals/connectors.
* Check terminals at the vehicle Connectors are okay. Then go to C21-30.

harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets, especially H2 of
the vehicle harness.
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TROUBLESHOOTING CHARTS

Section 4

. D. CHART 21 . THROTTLE INHIBIT ALWAYS ON (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
C21.4 Check TPS
# Replace vehicle harness connector, Getting 20-30 o to C21-3.
¢ Hook up DDR to the 12-pin DDL counts at no throttle
connector and select Throttle and 200-235 counts

Sensor display.
@ Read throttle counts at both no
throttle and full throttie.

at full throttle.

do not change.

Throttle counts m———Replace TPS. Go to C21-30.

C21.30 Verlfy Repairs

¢ (Note: it the Power Control input is
being used for engine protection,
you will not be able to confirm
repair unless the engine protection
function can be triggered).

& Connect connectors to ECM.

# Start and run engine.

# SelectMode 290n DDR fordigplay.
® Recreate conditions under which
the Power Control input should
be grounded, and observe DDR
display labelled "POWER CTL

SWr

reads "OFF".

reads "ON".

DDR display——L-All systemn diagnostics are

compiete. Please review this
section from the first step to find
the error.

DDR digplay se—————Repairs are complete.

May 1988

Copyright 1988 Detroit Diese} Corporation

Page 137



ECM

e

Vehicle Harness 5 volt—{ Ad _-l
916

hY
o
Neutral Interlock Swilch

g

Signal =4 D1 =510

>T=Ts]

:

Vehicle Sensor Return—{ C3 _'— Power Take-OH

g

Speed Adjust

Vehicle Harness Connector

Power Take-Off Speed Adjust Circuit

916 C

@e®

W

Pcewer Take-Off Speed Adjust
Harness Connector
P/IN 12015793

A
B
c
D
E
F
G
H
J
K
Electronic Controf Module (ECM) ECM Vehicle Harness Connector .
PIN 12034398

Page 138 Copyright 1988 Detroit Diesel Corporation May 1988



Section 4
TROUBLESHOOTING CHARTS

E. CODE 11 - POWER TAKE.OFF SPEED ADJUST (PTOSA) SIGNAL VOLTAGE LOW

NOTE — This chart is only 1o be used it:
1y All pasic mechanical checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-Il was startec at step Start-1 (pg 17) and you have now been referred here.

When Mode 02 (Historical Codes) is displayed on the DDR, additional audit trail information is also shown. For an understanding of this information,
refer to the example given in the Code 85.

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
11-1__ Multiple Code Check
® Were there any other active codes No other LGO to 11-2.

besides Code 117 active codes.

Yes, any Of al| sume———Go to VEHSV-1, page 373.
of the following active
codes: 12, 21, 22.

Yes - but none Goto 11-2.
of the above.

11-2 Sensor Check

® Turn ignition off. Code 12 {and/or se————— G0 t0 11-6.
e Disconnect PTOSA connector. other codes.
® Install a jumper wire between
sockets B and C of the TPS Code 11 {and any =———=m—g G0 t0 11-3.
harness connector. other ¢codes).

& Turn ignition on.
e Read active codes.

11.3 Check PTOSA

Adjustment
e Remove jumper and reconnect Getting 20 to =m————————f- Go 10 11-5.
PTOSA. 235 counts.
¢ Hook-up DOR to the 12 pin DDL
connector and PTO counts (Mode Not getting the =———ewr——d= G0 to 11-4.
21). above readings.

® Read counts.

114 Attempt PTOSA

Adjustment
o |f a variable PTOSA is installed, Corrected =ttt G0y to 11-30.
adjust stops on PTOSA. problem so that Throttie
o it tixed resistors are installed Counts is now correct.

replace with new resistors.
: Could not correct the ==——=Go to 11-5.
probiem.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 11 - POWER TAKE-OFF SPEED ADJUST (PTOSA) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
11.5 Check PTOSA
__Connectors
® inspect terminals at the PTOSA Terminals and s—————————-Replace PTOSA. Then go to
connectors (sensor side and connectors are okay. 11-30.
harness side) for darmage; bent,
corroded, and unseated pins or Problem found.—rb Repair terminals/connectors.
sockets. Then go to 11-30.

146 Check for +5 Volits

e Remove jumper. Between (50 to 11-7.
e Turrtignition on. 4 to 6 voits.
¢ Read voltage on PTOSA harness
connector, socket C (red lead) to Less than =—— 0 {0 11-10.
socket A (black lead). 4 volts.
Greater thar —see— G0 10 11-12.
6 volts.
. 11-7 _ Check for Short
& Turn ignition off. Less than O =—————— Signa! line (Ckt #525) is shoned
e Disconnect the vehicle harness egual to 10,000 ohms. to the return ling (Ckt #952).
connector at ECM. Repair short. Then go to 11-30.
e Read resistance between sockets
A and B on the PTOSA harness Greater than———gGo to 11-8.
connector. 10,000 ohms or open.
11.8 Check for Signal Open .
® install a jumper wire between Less than s—— 0 t0 11-9,
sockets A and B of the PTOSA or equal to 5 ohms.

harness connector.
® Read resistance between sockets Greater than —————e——- Signal line (Ckt #525) is open,

D1 and C3 on the vehicle harness 5 ohms or open. and/or signal return (ckt #952)

connector. is open. Repair open. if no open
was found, check ECM terminals
A3, D1, C3 and TPS pins. Then
goto 11-30.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 11 - POWER TAKE-OFF SPEED ADJUST (PTOSA] SIGNAL VOLTAGE LOW (Cont’d.}

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

118 Check ECM
Connectors

¢ Checkterminals atthe ECM vehicle
harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets.

Terminals anQ r———————Replace ECM. Then go to 11-30.
connectors are okay.

Problem foung =——————— Repair erminals/connectors.
Then go to 11-30.

11.10 Check for Short

o Turn ignition off,

¢ Disconnect the vehicle harness
connector at the ECM.

® Read resistance between sockets
A and C on the PTOSA harness
connector.

Less than or——LThe vehicle +5 Volt line

equal to 10,000 ohms. {ckt#816) is shorted to the retumn
line (ckt #952). Repair short.
Then go to 11-30.

Greater than se———— G0 10 11-11.
10,000 ohms or open.

11-11 Check Check for Open
+5 Voit Line

e Install a jumper wire between
sockels A and C of the PTOSA
harness connector.

¢ Read resistance between sockets
A3 and C3 on the vehicle harness
connector.

Less than Or seew————— G0 t0 11-9.
equal to 5 ohms.

Greater than se————— The vehicle +5 Vo't line {ckt
5 ohms or open. #916) is open. Repair open.
Then go to 11-30.

$1.12 Check for Short to
Battery +

& Turn ignition off.
e Remove both fuses to the ECM.

® Disconnect 6-way power connector

at the ECM.

® Read resistance between sockels
D1 and B3 on the vehicie harness
connector.

® Also read resistance between
sockel D1 on the vehicle harness
connector and the following
sockets on the 6 way power
connector: C, D, Eand F.

All readings are ——————— - Go to 11-13.
greater than 10,000
ohms or open.

Any reading ig =——————- A shor exists between sockets

less than or equal where less than 10,000 ohms

to 10,000 ohms. resistance was read. Repair shon
and reinserl fuses. Then go
to 11-30.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 11 - POWER TAKE-OFF SPEED ADJUST (PTOSA) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT T0 DO NEXT
11-13 Check for Outside
DDEC Battery +

¢ Turn ignition off. All readings Goto 11-9.
e Remove ECM 6-pin power less than 4.0 volts.

connector.
# Remove ECM vehicle harness. Either reading - Outside power is spliced into
o Turn ignition on. greater than or either ckt #952 or ckt #916.
# Read voltage A3 (red lead) to a equal to 4.0 volts. Remove splice. Thengo to

good ground (black lead). 11-30.

® Read vollage C3 (red lead)to a -
good ground (black lead).

11-30 Verity Repairs

# Turn ignition off.

® Reconnect all connectors.

& Turn ignition on.

e Clear codes.

& Note status of "Check Engine”
light.

o |f “Check Engine” light does not
stay on. start engine and run until
“Check Engine" light comes on
or 1 minute.

® Stop engine.

e Read all codes.

Code 25 (no codes).—LFiepairs are compiete.

Code 11 (AN m—————All system diagnostics are

any other cades). compiete. Piease review this
section from the first step to find
the error.

Any other COJe s m—eum——t- G0 10 START-1, page 17, 10
except Code 11. service other codes.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 12 - POWER TAKE-OFF SPEED ADJUST (PTOSA)} SIGNAL VOLTAGE HIGH

NOTE — This chart is only to be used it
1) Al basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-H was started at step Start-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

12-1  Multiple Code Check

# Were there any other active codes
besides Code 127

No other active coges === G0 10 12-2.

Yes, gither cogde mmmmmrm—e- Go to VEHS5V-1, page 373.
21 or 22,

Yes - but not =—————— G0 10 12-2.
code 21 or 22.

12.2 Sensor Check

e Turn ignition off.

e Unplug the PTOSA sensor
connector.

@ Turn ignition on.

e Read active codes (Mode 1).

Any codes meme—— G0 t0 12-3.
except Code 12.

Code 12 (and any s Go {0 12-5.
other codes).

12.3 Return Circuit Check

o Transrission in neutral.

e Turn ignition off.

¢ install a jumper wire between pin
A and pin B of the PTOSA
harness connector.

# Disconnect the vehicle harness
connector at the ECM.

e Read resistance between sockets
C3 and D1 on the vehicle harness
connector.

Less than or - G0 tO 12-4.

equal to 5 chms.

Greater than =—e——a- Return line (ckt #952) is open.
5 ohms or open. Repair cpen. Then go to 12-30.

12-4 Check PTOSA
Connectors

® Inspect terminals at the PTOSA
connectors (sensor side and
harness side) for damage; bent,
corroded, and unseated pins or
sockets.

Terminals and =———————- Recalibrate PTOSA. If not
connectors are okay. recalibratable or does not fix
problem then replace PTOSA
sensor. Then go to 12-30.

Problemn found === Repair terminals/connectors.
Then go to 12-30.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 12 - POWER TAKE-OFF SPEED ADJUST {PTOSA) SIGNAL VOLTAGE HIGH (Cont’d.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

12.5 Check for Short to
+5 Volt Line

e Connect all connectors to ECM.
Turn ignition on,

e Read voltage on PTOSA harness
connector, pin B (red lead) to pin
A (black lead).

Greater than 1.0 volts s

Less than or equa| st
to 1.0 volts.

Signal fine (ckt #510 or #525)
is shorted to the vehicle +5 Volt
line (ckt #916} or another voltage
source. Repair short.

Then go to 12-30.

Goto 12-6.

12:6 _Check for Open

e Connect all connectors to ECM.

& Read voltage on PTOSA harness
at Pin B {red lead) and Pin A
{black lead) with ignition on.

Greater than ——r-

4.5 volts

4.5 volts

Check for open in wire #952
between PTOSA and ECM. it
may be a bad terminal in the
ECM connector (C3). Repair and
go to 12-30. if no problem was
found, then go to 12-7.

Less than s— 0 10 12-7.

12.7 Check ECM
Connectors

o Disconnect the vehicle harness
connector.

& Checkterminals atthe ECMvehicle
harness connector (both ECM
and harness side} for damage;
bent, corroded, and unseated
pins or sockets.

connectors are okay.

Terminals anQe———————Replace ECM. Then go to 12-30.

Problem found me————————Repair terminals/connectors.

Then go to 12-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 12 - POWER TAKE-OFF SPEED ADJUST (PTOSA) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULT WHAT 7O DO NEXY
—  12:30 VerifyRepairs |

® Turn ignition off. Code 25 (no codes).—==—t=Renairs are complete.

® Reconnect all connectors.

e Turn ignition on. Code 12 (and any =—————p= All system diagnostics are

o Clear codes. other codes). complete. Piease review this

® Note status of “Check Engine” section from the first step 1o find
tight. the error.

e If "Check Engine” light does not
stay on, start engine and run until Any other codes—-leO to START-1, page 17, to
“Check Engine” light comes on except Code 12. service other codes.
or 1 minute. Stop engine.

® Read historical codes.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 13 - COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE LOW

NOTE — This chart is only fo be used it
1) All basic mechanical checks and physical inspections have been perfermed with no problern found. and
2) Diagnosis of DDEC-1 was started al step Stant-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
13-1  Sensor Check

® Turn ignition off. Code 16 (and Goto 13-2.

& Disconnect CLS. any other codes).

@ Turn ignition on.

® Start engine. Code 13 (and Goto 13-3.

® Read active codes. ' any cther codes).

¢ Stop engine.

13-2 Check CLS
Connectors

e Inspect terminals at the CLS Terminals and———TbRepiace CLS. Then go to 13-30.
connectors {sensor side and connectors are okay.
harness side) for damage: bent,
corroded, and unseated pins or Probiem found =——Repair terminals/connectors.
sockets. Then go to 13-30.

. ® Be sure the connector is pinned

property.

13.3 Check for Short to
Return Line

e Turn ignition off. Less than or Signal line (ckt #115) is shorted
® Disconnect vehicle harness equal to 10,000 ohms. to the CLS return line. Repair
connector at the ECM. short.
@ Read resistance between sockets Then go to 13-30.
A and B on the CLS harness
conngctor. Greater than se————— G0 t0 13-4.
10,000 ohms or open.

13.4 Check for Open

® Turn ignition off. Less than OF ———G0 t0 13-5.

e Disconnect vehicle harness. equal to 5 chms.

® Measureresistance between socket N
B of the CLS connector and H3 Greater than———-r- Ckt #115 has an open. Repair
of the ECM connector. 5 ohms. apen. Then go to 13-30.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 13- COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
13-5 Check ECM
Connectors

e Check terminals at the vehicle
harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets.

connectors are okay.

Terminals an(d =——————————Repiace ECM. Then go to 13-30.

Problem found s=———=——f- Repair terminals/connectors.

Then go to 13-30.

13.30 Verity Repairs

¢ Turn ignition off.

¢ Reconnect all connectors.

# Turn ignition on.

e Clear codes.

® Start engine.

# Note status of "Check Enging”
light.

¢ if "Check Engine” light does not
stay on, start engine and run until
“"Check Engine” light comes on
or 1 minute. Stop engine.

e Read historical codes.

e Stop engine.

any other codes).

Any other codes
except Code 13.

Code 25 (no codes) ——=—te-Repairs are complete.

Code 13 (aNd ——em——p All system diagnostics are

compiete. Please review this
section from the first step to find
the error.

Go to START-1, page 17,10
service other codes.
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TROUBLESHOOTING CHARTS

Section 4

E. CODE 13- TWO-PIECE (DDC P/N 23503507) COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE LOW

NOTE = This chart is only to be used if:
1) Al basic mechamical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-Il was staned at step Stan-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

13.1 Sensor Check

® Turn ignition off.

® Disconnect CLS.

® Turmn ignition on.

& Start engine.

® Read active codes.
® Stop engine.

Code 16 (and
any other codes).

Code 13 (and
any other codes).

Goto 16-1.

Goto 13-3.

13.2 Check CLS
Connectors

# Inspect terminats at the CLS
connectors (sensor side and
harness side) for damage; bent,
corroded, and unseated pins or
sockets.

conneclors are ckay.

Terminals anQ =——eu———p- Replace CLS module. Then go

to 13-30.

Problem found =———————— Repair terminals/connectors.

Then go to 13-30.

13-3 Check for Short to
Return Line

@ Turn ignition off.

& Disconnect vehicle harness
connector at the ECM.

® Read resistance between sockets
C and D on the ECM side of the
CLS harness connector.

equal to 10,000 ohms.

10,000 ohms or open.

Less than or —L Signal line (ckt #115) is shorted

to the CLS return line. Repair
short.
Then go to 13-30.

Greater than ——L Goto 13-2.
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TROUBLESHOOTING CHARTS
CODE 13 - TWO-PIECE (DDCP/N23503507) COOLANTLEVELSENSOR(CLS)SIGNAL VOLTAGELOW

(Cont'd.)

Section 4

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

13:30 Verity Repairs

e Turn ignition off.

e Reconnect all connectors.

® Turn ignition on.

@ Stan engine.

o Clear codes.

® Note status of “Check Engine”
light.

o f “Check Engine” light does not
stay on, start engine and run until
“Check Engine" light comes on
or 1 minute. Stop engine.

e Read historical codes.

e Stop engine.

any other codes).

except Code 13.

Code 25 (no codes) === Repairs are complete.

Code 13 (8N sw————- All system diagnostics are

complete. Please review this
section from the first step to find
the error.

Any other coges ————w=——- Go to START-1, page 17, to

service other codes.
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Section 4
TROUBLESHOOTING CHARTS
E. OQDE 14 - OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE HIGH
. MNOTE — This chart is only to be used it:

1) Al basic mechanical checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-il was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
14-1 Sensor Check
e Turn ignition off. Code 15 (or any codes —= Go to 14-2.
@ Disconnect 0TS or CTS and install except Code 14).
ajumper between the OTS or CTS
connector sockets A and B. ANything EXCep! m———— G0 {0 14-4.
® Turn ignition on. Code 15.

® Read active codes.

14.2 Check for Short to
+5 Voilt Line

@ Turn ignition off. Less than or equal to = Signal fine (Ckt #120} is shorted

® Remove jumper wire. 10,000 ohms. to the engine +5 Volt line (ckt

® Disconnect the engine harness #416), and/or (ckt #120) signal
connector at the ECM. line is shorled toc ground and/or

e Read resistance between sockets sensor return (ckt #452). Repair
R2 and W1 on the engine harness short. Then go to 14-30.
connector.

. Greater than 10,000 == Go to 14-3.
ohms or open.

14.3 Check OTS or CTS

Connectors
e inspect terminals at the OTS or Terminals and Replace OTS or CTS. Then go
CTS connectors (both the sensor connectors are okay. to 14-30.
and harness side) for damage,
bent, corroded, and unseated Problem found. Repair {erminals/connectors.
pins or sockets. Then go to 14-30.

14-4 Open fine Check

® Turn inition off. Less than or =————————eweem- (0 to 14-5.

e Disconnect the engine harness equal to 5 ohms.
connector at the ECM.

® Read resistance between sockets Greater than s——————Signal line (ckt #120) or return
R2 and Y2 on the engine harness 5 ohms or open. line (ckt #452) is open. Repair
connector. open. Then go to 14-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 14 - OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
14-5 Check ECM
Connectors
® Checkterminalsatthe ECMengine Terminals and Replace ECM. Then to to 14-30.
harness connector (both the ECM connectors arean.—T>
and harness side} for damage;
ben}, corroded, and unseated Problem foun(, se———Repair terminals/connectors.
pins or sockets. Then go to 14-30.

14-30 Verify Repairs

& Turn ignition off. Code 25 (no codes).—Tb-Repairs are complete.

e Reconnect all connectors.

® Turn ignition on. Code 14 (aN0 me———A system diagnostics are

# Clear codes. any other codes.) compiete. Please review this

# Note status of “Check Engine” section from the start to find the
tight. error.

# | "Check Engine” light does not
stay on, start engine and run until Any other cOdes mmemm————- G0 to START-1, page 17,
“Check Engine” light comes on except Code 14. to service other codes.
or after 8 minutes. Stop engine. ——

. ® Read historical codes.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 15- OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE LOW

NOTE — This chart is only 10 be used if:
1) Al basic mechanica!l checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-!l was staned at step Stan-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

15.1 Multiple Code Check

® \Were there any other active codes
besides Code 157

Yes, any or all Of the me——
following codes: 14,
23-24, 33.

above.

No other codes. —ﬁbGo to 15-2.

G0 to ENGSV-1, page 367.

Yes - but none of the =G0 to 15-2.

15.-2 Sensor Check
® Turn ignition off.

¢ DisconnectOTSorCTS connector.

& Stant engine and run untit “Check
Engine"” light comes on or after
8 minutes.

¢ Read active codes with engine still
unning.

except Code 15.

any other codes).

Any Cotes smasmmtm—- 50 10 15-3.

Code 15 (and—-LGo to 15-4.

15-3 Check OTSorCTS
Connectors

¢ Inspect terminals at the OTS or
CTS connectors (both the sensor
and harness side) for damage;
bent, corroded, and unseated
pins or sockets.

connectors are okay.

Terminals and =2 Replace OTS or CTS. Then go

to 15-30.

Problem found. s——————=t=-Repair terminals/connectors.

Then go to 15-30.

15-4 Check for Short

® Turn ignition off.

® Disconnect enging harness
connector at the ECM.

@ Read resistance between sockets
R2 and Y2 on the engine harness
connector.

equal to 10,000 ohms.

Less than or =—————————Signal line (ckt #120) is shorted

to the return line (Ckt #452).
Repair short. Then go to 15-30.

Greater than —-—r'Go to 15-5.
10,000 ohms or open.
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Section 4

TROUBLESHOOTING CHARTS

E. CODE 15 - OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE LOW
{Cont’d.)
STEP/SEQUENCE RESULT WHAT TO DO NEXT
15.5 Check ECM
Connectors

® Checkterminals atthe ECMengine
harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets, Especially
terminals R2 and Y2 of the ECM
connector.

Terminals and
connectors are okay.

Probiem found.—r

»-Replace ECM. Then go to 15-30.

Repair terminals/connectors.
Then go t0 15-30.

15-30 Verify Repairs

e Turn ignition off,

® Reconnect all connectors.

® Turn ignition on,

® Clear codes.

@ Note status of “"Check Engine”
light.

s |{ “"Check Engine” light does not
stay on, start engine and run until
"Check Engine” light comes on
or for 1 minute. Stop engine.

® Read historical codes.

any other codes).

except Code 15.

Code 25 (no c-od—es).-_—t
Code 15 (and

Repairs are complete.

All system diagnostics are
complete. Please review this
section from the start to find the
error.

Any other codes —L Go to START-1, page 17, to

service other codes. -
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 16 - COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE HIGH

NOTE — This chant is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-Il was starled at step Stani-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE ~ RESULT WHAT TO DO NEXT
16-1  Sensor Check
® Turn ignition off. Engine will se———se— G0 t0 16-5.

® DisconnectCLS and instailajumper not start.
between sockets A and B of the

CLS harness connector. Code 16 (and _r Go to 16-2.
® Atternpt to start and run engine at any other codes ‘

idle. except Code 13).
® Read active codes.
® Stop engine. Code 13 (and === G0 10 16-3.

any other codes).

16-2 Signal and Ground

Circuit Check
® Turn ignition off. Less than Of == GO 10 16-7.
® Disconnect the vehicle harness equal to 5 ohms.
connector,

. ® Read resistance between socket Greater than =—————————4 - Either the CLS signal iine (ckt
H3 on the vehicle harness 5 ohms or open. #115) or the battery ground line
connector and a good ground. is open. Repair open. Then go

1o 16-30.
16-3__ Check CLS lgnition
® Remove jJumper wire. Less than sm——— Batween 4 and 6 voits, 12 volt
® Turn ignition on. or equal to 10.0 volts. line is wired to 5 volt supply.
® Readvoltage atthe CLSconnector, Else, the switched 12 volt line is
socket C (read lead) to socket A open. Repair open. Then go to
{black lead). 16-30.

Greater than =—————————— G0 t0 16-4.

10 volts.
16-4 Check CLS
Connectors

¢ Inspect terminals at the CLS Terminals ang === Replace CLS. Then go to 16-30.

connectors (both the sensor and connectors are okay.

harness side) for damage; bent,

corroded, and unseated pins or Problem found: Repair terminalg/connectors.

. sockets. Then go to 16-30.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 16 - COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

16-5 Check If Ignition
Fuse Blown

e Check if the ignition fuse/circuit
breaker is blown or open.

Or cirguit breaker.

breaker is okay.

Blown/open fusg = Replace fuse or reset circuit

breaker. Then go 1o 16-6.

Fuse O CirCuit s G0 to 16-6.

16:6 Check for Signal Short
to Ignition

e Disconnect the vehicle harness
connector at the ECM.

# Remove jumper wire at the CLS
harness connector.

® Read resistance between sockets
B and C of the CLS connector on
the vehicle harness.

Less than
10,000 ohms.

or equal to 10,000 ohms
or open.

The CLS signal line (ckt #115)
is shorted to the switched 12 volt
DC iine. Repair short. Then go
to 16-30.

Greater than s=————— (30 t0 16-7.

16-7 Check ECM
Connectors

® Check terminals at the vehicle
harness connector (both the ECM
and harness side) for damage,
bent, corroded, and unseated
pins or sockets. Check terminal
and pin H3 at the ECM.

connectors are okay.

Terminals and =sw——————-Replace ECM. Then go to 16-30.

Problem found =—————————-Repair terminals/connectors.

Then go to 16-30.

16-30 Verity Repairs

# Turn ignition off.

® Reconnect all connectors.

® Turn ignition on.

® Clear codes.

# Note status of "Check Engine”
tight.

8 |f “Check Engine™ light does not
stay on, start engine and run until
"Check Engine” light comes on
or 1 minute. Stop engine.

e Read historical codes.

any other codes).

except Code 16.

Code 25 (no codes)=———w—pe- Repairs are complete.

Code 16 (ang =————me—p=- A|| system diagnostics are

complete. Please review this
section from the first step to find
the error.

Any other codes = Go to START-1, page 17, to

service other codes.
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Section 4
TROUBLESHOOTING CHARTS
€. CODE 16 - TWO-PIECE (DDCP/N 23503507) COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE MIOH
NOTE — This chart is only to be used it:

1) Al basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-I was started at step Stan-1 (pg 17} and you have now been referred here.

STEP/SEQUENCE RESULT ) WHAT TO DO NEXT
161 Sensor Check

| & Turn ignition off. ENGing Will eem— G0 10 16-5.
# DisconnectCLS moduleandinstall not start.

a jumper between sockets D and
C ot the CLS harness connector, Code 16 (and =——eeemem— (0 t0 16-2.
‘ ® Attempt to start and run engine at any other codes

idle. except Code 13}).
¢ Read active codes.
® Stpp engine. Code 13 (and Goto 16-3.

any other codes).

16.2 Signal and Ground
Circuit Check
* Turn ignition off. Less than or Goto 16-7.

@ Disconnect the vehicle harness equa! to 5 ohms.
connector.

® Read resistance between socket Greater than se—————Either the CLS signal line (ckt

. H3 on the vehicle harness 5 ohms or open. #115) or the battery ground line
connector and a good ground. is open. Repair open. Then go
to 16-30.

16-3 Check CLS ignition

& Rernove jumper wire. Less than see——sm——- Between 4 and 6 volts, 12 volt

e Turn ignition on. or equal to 10.0 volts. line is wired to 5 volt supply.

® Read voltage atthe CLS connector, Eise, the switched 12 volt line is
socket E (red lead) to socket C open. Repair open. Then go to
{black lead). 16-30.

Greater than —————G0 10 16-4.

10 voits.
16-4 Check CLS
Connectors
® Inspect terminals at the CLS Terminails ang =g Replace CLS module. Then go
connectors {both the sensor and connectors are okay. to 16-30.
harness side)} for damage; bent, .
corroded, and unseated pins or Problem found. sre———- Renair terminals/connectors.
. sockets. Then go to 16-30.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 16 - TWO-PIECE(DDCP/N23503507}COOLANTLEVEL SENSOR({CLS)SIGNAL VOLTAGE HIGH

(Cont'd.)

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

16-5 Check Iif ignition
Fuse Blown

® Check if the ignition fuse/circuit
breaker is blown or open.

Blowr/open fuse mu——— Replace fuse or reset circuit
or circuit breaker. breaker. Then go to 16-6.

Fuse or Circuit mamme——— G0 t0 16-6.
breaker is okay.

16-6 Check for Signal Short
to Ignition

® Disconnect the vehicle harness
connector at the ECM.

® Remove jumper wire at the CLS
harness connector.

® Read resistance between sockets
D and E of the CLS connector on
the vehicle harness.

Less than e—————— The CLS signal line (ckt #115)
10,000 ohms. is shorted to the switched 12 volt
DC line. Repair short. Then go
to 16-30.

Greater than eewew———— G0 10 16-7.
or equal to 10,000 ohms
or open.

167 Check ECM
Connectors

® Check terminals at the vehicle
harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets. Check terminal
and pin H3 at the ECM and all
terminals and pins in the CLS
module connectors.

Terminals and——#»Go 1o 16-8.

connectors are okay.

Problern found. see————- Repair terminals/connectors.
Then go to 16-30.

16-8  Check for 12V

e Turn ignition off.

e Disconnect CLS module connector.

® Place the red lead of a volt meter
into terminal £ of the CLS
connector vehicle harness side.

* Connectthe black lead toterminal
C of the CLS connector vehicle
harness side.

e Turn ignition on.

® Read voltage.

Less than or An open exists on the 12 volt
equal to 10 voits. wire. Repair open. Then go to
16-30.

Greater than = - Replace ECM. Then go to 16-30.
10 volts.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 16 - TWO-PIECE (DDCP/N23503507)COOLANTLEVEL SENSOR(CLS) SIGNAL VOLTAGE HIGH

{Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

16-30 Verify Repairs

® Turn ignition off.

® Reconnect all connectors.

® Turn ignition on.

® Clear codes.

@ Note status of "Check Engine”
light.

e |f "Check Engine” light does not
stay on, start engine and run until
"Check Engine” light comes on
or 1 minute. Stop engine.

@ Read historical codes.

Code 25 (N0 COGES). st
Code 16 (and
any other codes).

Any other codes g
except Code 16.

Repairs are complete.

All system diagnostics are
complete. Please review this
section from the first step to fing
the error.

Go to START-1, page 17, to
service other codes.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 21 . THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE HIGH

NOTE — This chart s only 10 be used it
1) All basic mechanical checks and physical ingpections have been performed with no problem found, and
?) Diagnos:s of DDEC-1l was started at step Start-1 (pg 17} and you have now been referred here. .

STEP/SEQUENCE RESULY WHAT TO DO NEXT
21-1  Multiple Code Check
® Were there any other active codes No other Goto21-2.

pesides Code 217

active codes.
Yes, any or all

of the following active
codes: 12, 22.

of the above.

Go to VEH5V-1, page 373

Yes - but none————‘Go to 21-2.

21.2 Sensor Check

e Turn ignition off.

® Disconnect TPS connector.
e Turn Ignition on.

e Read active codes.

except Code 21.

other codes).

Any code ——-LGO to 21-3.

Code 21 (and any —tp (30 10 21-7.

21.3 Return Circuit Check

® Turn ignition off.

e Install a jumper wire between ping
A and B of the TPS harness
connector.

¢ Disconnect the vehicle harness
connector at the ECM.

® Read resistance between sockets
D2 and C3 on the vehicie harness
connector.

equal to 5 chms.

Less than Or s———— G0 {0 21-4.

Greater than—r Return line (ckt #952) and/or
5 ohms or open. signal (cki #417) is open. Repair

open. Then go to 21-30.

21-4 Check TPS
Adjustment

e Reconnect vehicle harness
connector and plug TPS back in.

® Hook-up DDR to the 12 pin DDL
connector and select Throttle
Sensor display.

® Read Throttle Counts at both no
throttie and full throttle.

counts at no throttie and
200-235 counts at full
throttle.

Not getting the above
reading.

Getting 20-30 =——————p= Go t0 21-6.

- Go to 21-5.

Copyright 1988 Detroit Diesel Corporation
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 21 - THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
21-5 Attempt TPS
Adjustment

o Check for peda! or linkage
interferences. If linkages appear
okay, loosen the TPS screws and
attempt to adjust for the correct
nothrottle reading (20-30 counts).

Corrected ——J»Go to 21-30.

problem so that Throttie
Counts is now correct.

Could N0t e— G0 10 21-6.

correct the problem.

216 Check TPS
Connectors

® inspect terminals at the TPS
connectors (sensor side and
narness side) for damage; bent,
corroded, and unseated ping of
sockets.

Terminals and =————-Geplace TPS. Then go to 21-30.

connectors are okay.

Problem found.

-Bepair terminals/connectors.
Then go to 21-30.

21:7__Check for Short

& Turn ignition off.

® Disconnect the vehicle hamess
connector at the ECM.

e Read resistance between sockets
D2 and A3 on the vehicle harness
connector.

Less than or Signal fine (ckt #417) is shorted
equal to 10,000 ohms. to the vehicle +5 Volt line (ckt

#916). Repair short. Then go to
21-30.

Greater than ==——————a——g GO 10 21-8.

10,000 ohms or open.

21.8 Check for Short to
Battery +

& Remove both 20 Amp fuses to the
ECM.

o Disconnect the vehicle harness
and 6-way power harness
connectors at the ECM.

® Read resistance between socket
D2 of the vehicle harness
connector and socket B3 of the
vehicle harness connector.

® Also read resistance between
socket D2 on the vehicle harness
connector and the following
sockets on the 6-way power
harness connector: A, B, EandF.

All readings are
greater than 10,000 ohms
or open.

(G0 10 21-9.

Any reading is sw———_ A short exists between the

iess than or equal to
10,000 ohms.

sockets where less than 10,000
ohms resistance was read. Repair
short and reinsert fuses (or reset
breakers). Then go te 21-30.

May 1988
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 21 - THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE HIGH {Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
21:9 Check ECM
_Connectors
® Checklerminals atthe ECMvehicle | Terminals and ——T>Replace ECM. Then go to 21-30.
harness connector (both the ECM connectors are okay.
and harness side) for damage;
bent, corroded. and unseated Problem found. »Repair terminals/connectors.

pins or sockets.

Then go to 21-30.

21.30 Verify Repairs

¢ Turn ignition off.

s Reconnect all connectors.

e Turn ignition on.

e Clear codes.

& Note status of “Check Engine”
light.

o |f "Check Engine” light does not
stay on, stari engine and run until
"Check Engine"” light comes on
or 1 minute. Stop engine.

e Read all codes.

Code 25 (no codes). ——=—m-Repairs are compiete.

Code 21 (and ——--l»Alf system diagnostics are

any other codes). complete. Please review this
section from the first step to find
. the error.
Any other codes—LGo to START-1, page 17, 10
except Code 21. service other codes.

May 1988
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 22 . THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE LOW

NOTE — Th:s chart is only to be used if:
4} Al basic mechanicai checks and physical inspections have been performed with no probiem tound, and
2) Diagnosis of DDEC-iI was starled at step Stant-1 {pg 17) and you have now been referred here.

when Mode 02 (Historical Codes) is d|spléyed on the DDR, additiona! audit trail information is atso shown. For an understanding of this information,
refer to the example given in the Code 85 chart.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
22-1 Multiple Code Check
e Were there any other active codes No other Goto 22-2.

besides Code 227

active codes.

Yes, any of ali
of the following active
codes: 12, 21.

Go to VEHSV-1, page 373.

Yes - but NONE eeee—— G0 t0 22-2.

of the above.

22.2 Sensor Check

& Turn ignition off.

e Disconnect TPS connector.

® Instali 2 jumper wire between
sockets B and C of the TPS
harness connector.

® Turn ignition on.

& Read active codes.

Code 22 an0/0r sm——— G0 10 22-6.

other codes.

Code 21 (and any s—————te=-G0 10 22-3.

other codes).

22.3 Check TPS
Adjustment

e Remove jumper and reconnect
TPS.

e Hook-up DDR to the 12 pin DDL
connector and select Throttle
Sensor display.

¢ Read Throttie Counts at both no
throttle and full throttle.

Gétting 20-30 e G0 t0 22-5.

counts at no throttle and
200-235 counts at full
throttle.

Not getting the Go to 22-4.
above readings.

22.4 Attempt TPS
Adjustment

o Check for pedal or linkage
interferences. If linkages appear
okay, loosen the TPS screws and
attempt to adjust for the correct
no throttle reading (20-30 counts).

Corrected mmm—G0 to 22-30.

problem so that Throttie
Counts is now correct.

Could not Cormect the = Go to 22-5.

problem.

May 1988
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 22 . THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

22.5 Check TPS
Connectors
_ ® Ingpect terminals at the TPS Terminals and eee——Replace TPS. Then go to 22-30.
connectors (sensor side and connectors are okay.
harness side) for damage,
corrosion, and unseated pins or Problem found. mmm———ee—Gepair terminals/connectors.
sockets. Then go to 22-30,

22-6 Check for +5 Volts

® Remove jumper. Between G0 1o 22-7.
& Turn ignition on. 4 10 6 volts.
® Read voltage on TPS harness
connector. socket C (red lead) to LEss than ecemev———— G0 10 22-10.
socket A {black lead). 4 volts.
Greater than »Go to 22-12.
6 volts.
. 22-7__Check for Short
& Turnignitionoff. Less thaN OF mee— Signal line (ckt #417) is shorted
¢ Disconnect the vehicle harness equal to 10,000 ohms. to the return line (Ckt #952).
connector at the ECM. Repair shont. Then go to 22-30.
e Read resistance between sockets
A and B on the TPS harness Greater than seese——G0 10 22-8.
connector. 10,000 ohms or open.

22-8 Check for Signal Open

e Ingtall a jumper wire between Less than Goto 22-9.
sockets A and B of the TPS or equal to 5 ohms.
harness connector.

¢ Read resistance between sockets Greater than Signal line (ckt #417}is open,
D2 and C3 on the vehicie harness § ohms or open. and/or signal return (ckt #3852)
connector. is open. Repair open. If no open

was found, check ECM terminals
A3, D2, C3 and TPS pins. Then
go to 22-30.
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: Section 4
TROUBLESHOOTING CHARTS

. E. CODE 22 . THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
229 Check ECM
Connectors
" @ Checkterminais atthe ECMvehicle Terminals and Replace ECM. Then go to 22-30.
harness connector (bath the ECM connectors are gkay.
and harness side) for damage,
bent, corroded, and unseated Problem found. Repair terminals/connectors.
pins or sockets. Then go to 22-30.
22-10 Check for $Short
e Turn ignition off. Less than or ———L-The vehicle +5 Volt line
e Disconnect the vehicle harness equal to 10,000 ohms. (cki#218) is shorted to the return
connector at the ECM. line (cki #952). Repair short.
® Read resistance between sockets Then go to 22-30.
A and C on the TPS harness
connector. Greater than m————G0 10 22-11.
10,000 ohms or open.
22-1t Check Check for Open
. +5 Volt Line
e Install a jumper wire between Less than Of =——— 0 t0 22-9.
sockets A and C of the TPS equa! to 5 ohms.

harness connector.
e Read resistance between sockets Greater than————TThe vehiclte +5 Volt line (ckt

A3 and C3 on the vehicle harness 5 ohms or open. #916) is open. Repair open.

connector. Then go to 22-30.

2212 Check for Short to

Battery +
® urn ignition off. All readings are s Go to 22-13.
o Remave both fuses 1o the ECM. greater than 10,000
e Disconnect&-way power connector ohms or open.
at the ECM.
® Read resistance between sockets Any reading ig == A short exists between sockets
D2 and B3 on the vehicie harness less than or equal where less than 10,000 ohms
connector. {0 10,000 ohms. resistance was read. Repair short
® Also read resistance between and reinsert fuses. Then go
socket D2 on the vehicle harness to 22-30.

connector and the following
sockets on the 6 way power
connector: C, D, Eand F.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 22 - THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

22-13 Check for Outside
DDEC Battery +

® Turn igniticn off.

¢ Remove ECM 6-pin power
connector.

# Remove ECM vehicle harness.

# Turn ignition on.

® Read voltage A3 (red lead) to a
good ground (black lead).

® Read voltage C3 (red lead) to a
good ground (black lead).

All reading s =——————
less than 4.0 volts.

" Either reading w————es———
greater than or equal
to 4.0 volts.

- Go to 22-9.

= Outside power is spliced into
either {ckt #952) or (ckt #916).
Remove splice. Then go to
22-30.

22-30 Verity Repairs

@ Turn ignition off.

® Reconnect alt connectors.

@ Turn ignition on.

® Clear codes.

® Note status of "Check Enging”
light.

@ [{ "Check Engine” light does not
stay on, start engine and run until
"Check Engine” light comes on
or 1 minute.

® Stop engine.

® Read all codes.

any other codes).

except Code 22.

Code 25 (no codes) == Rapairs are complete.

Code 22 (anQ =—————- Al system diagnostics are

complete. Please review this
section from the first step to find
the error.

Any other codes-—-—-—-—-—L Go to START-1, page 17. to

service other codes.

May 1988
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Section 4

TROUBLESHOOTING CHARTS

. E. CODE 23 - FUEL TEMPERATURE SENSOR (FTS) SIGNAL VOLTAGE HIGH

NOTE — This chari is only 1o be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found. and
2) Diagnosis of DDEC-Il was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULTY

WHAT TO DO NEXT

23-1__Sensor Check

® Turn ignition off.

e DisconnectFTS andinstall ajumper
wire between the FTS connector
sockels A and B.

e Turn ignition on.

e Read active codes.

Code 24 (Of =t (G0 10 23-2.

any codes except
Code 23).

Anything except Goto 23-4.
Code 24.

23-2 Check for Short to
+5 Volt Line

& Turn ignition off.

e Remove jumper wire.

e Disconnect the engine harness
connector at the ECM.

e Read resistance between sockets
R3 and W1 on the engine harness
connector.

Less than Of e—————- Signal line (Ckt #472) is shorted

egual to 10,000 ohms.

to the engine +5 Vot line (ckt
#416), and/or (ckt #472) signal
is shoried 10 (ckt #452) sensor
return and/or ground. Repair
short. Then go to 23-30.

Greater than—-—LGo to 23-3.

10,000 ohms or open.

23:3 Check FTS Connectors

® Inspect terminals at the FTS
connectors (both the sensor and
harness side) for damage: bent,
corroded, and unseated pins of
sockets.

Terminais and
connectors are okay.

Problem found.

1

Replace FTS. Then go to 23-30.

Repair terminals/connectors.
Then go to 23-30.

23-4 Open line Check

e Turn ignition off.

e Disconnect the engine harness
connector at the ECM.

® Read resistance between sockets
R3 and Y2 on the engine harness
connector.

Less than or
equal to 5 ohms.

Greater than
5 ohms or open.

Go to 23-5.

Signal line (ckt #472) or return
line (ckt #452) is open. Repair
open. Then go to 23-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 23 - FUEL TEMPERATURE SENSOR (FTS] SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULTY WHAT TO DO NEXT
23-5 Check ECM
Connectors
¢ Checklerminalsatthe ECMengine Terminals and -——J»Replace ECM. Then go to 23-30.
harness connector (both the ECM connectors are okay.
and harness side) for camage;
bent, corroded, and unseated Problem found. —ee———Repait terminals/connectors.
pins or sockets. Then go to 23-30.

23:30 Verify Repairs

& Turn ignition off. Code 25 (no codes) =~ Repairs are complete.

¢ Reconnect all connectors.

® Turn ignition on. Code 23 (2N eum————— All System diagnostics are

¢ Clear codes. any other codes). complete. Please review this

e Note status of “Check Engine” section from the start to find the
light. error,

# if "Check Engine” light does not
stay on, start engine and run until Any other CO0es mm——i-G0 to START-1, page 17, 10
“Check Engine” light comes on except Code 23. service other codes.
or B minutes. Stop engine,

. ' ¢ Read historical codes.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 24 - FUEL TEMPERATURE SENSOR (FTS) SIGNAI; VOLTAGE LOW

NOTE — This chartis only to be used it:
1) All basic mechanical checks and physical inspections have been performed with ne problem found, and
2) Diagnosis of DDEC-)I was started at step $tan-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

24-1 Multiple Code Check

® Were there any other active codes
besides Code 247

No other codeijGo to 24-2.
Yes, any or all Go to ENG5V-1, page 367.

of the following codes:
14, 23, 33.

Yes - but nong =———-G0 10 24-2.

of the above.

24.2 Sensor Check

@ Turn ignition off.

® Disconnect FTS connector.

o Start engine and run until “Check
Engine"” light comes on or for 8
minutes.

® Read active codes with engine still
Tunning.

Code 23 (or any ——J—Go to 24-3.

any other codes except
Code 24).

Code 24 (and any other ==
codes).

=50 to 24-4.

24:3 Check FTS Connectors

® Inspect terminals at the FTS
connectors (both the sensor and
harness side} ior damage; bent,
corroded, and unseated pins or
sockets.

Terminals and ——-L>Replace FTS. Then go to 24-30.

connectlors are okay.

Problem found. =——————

= Repair terminals/connectors.

Then go to 24-30.

24-4 Check for Short

& Turn ignition off.

# Disconnect engine harness
connector at the ECM.

@ Read resistance between sockets
R3 and Y2 on the engine harness
connector.

Less than or w———————Gignal line (ckt #472) is shorted

equal to 10,000 ohms.

tothereturnline (Ckt #452).
Repairshort. Thengoto 24-30.

Greater than =—————————0 {0 24-5.

10.000 ohms or open.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 24 - FUEL TEMPERATURE SENSOR (FTS) SIGNAL VOLTAGE LOW [Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

24.5 Check ECM
Connectors

¢ Checkterminals atthe ECM engine
harness connector (both the ECM
and harness side) for damage;
bent, corroded, and unseated
pins or sockets. Especially R3
and Y2 of the ECM connector.

connectors are okay.

Terminals ang =————— Renlace ECM. Then go to 24-30.

Problem foun( =g Repair terminals/connectors.

Then go 1o 24-30.

24-30 Verity Repairs

® Turn ignition off.

& Reconnect all connectors.

e Turn ignition on.

® Ciear codes.

® Note status of "Check Engine”
hght.

& If "Check Engine” light does not
stay on, start engine and run until
“Check Engine’” light comes on
of for 8 minutes. Stop engine.

® Read historical codes.

any other codes).

except Code 24.

Code 25 (no codes) = Repairs are COMplete,

Code 24 (ang =———————- A|| system diagnostics are

complete. Please review this
section from the start to find the
error.

Any other codes s G0 to START-1, page 17,10

service other codes.

May 1988
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 25- NO CODES

No faults have been detected by DDEC-II since the last time the codes were cleared. If symptoms remain, and all basic
mechanical and visuat inspections have been performed with no causes 1o the problem found, you can try using Chart 1
{intermittent or Symptom Without a Code) on Page 35.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 26 - POWER CONTROL SWITCH

NOTE — This chart is only to be used if.
1} All basic mechanical checks and physical inspections have been performed with no problem found. and
2} Diagnosis of DDEC-It was started at step Star-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
26-1 Verify “Stop Engine”
light turned on.

# Startengine and rununtilthe "Stop “Stop ENGing” mmmm———-G0 {0 26-2.

Engine” light comes on or for light turned on.

1 minute.
¢ Stop the engine. “Stop ENGine"" me———Fg )t i".s currently not present. if

light did not turn on. you cannot get the fault to recur,

you should still investigate why
it happend in the first place. Go

10 26-5.
26.-2 Determine if User Add:
on Device is Present
® Find out whether thefe has been a Yes. =G0 to 26-7.
user defined device attached to
the Power Control input (pin H2, No. 4~ G0 to 26-4.
ckt #524) at the vehicle harness
. connector.
26-3 Check for Short
® Turn ignition off. Less than O we————The Power Control line (ckt #524)
e Disconnect the vehicle harness equal to 10,000 ochms. is shorted to ground or another
connector at the ECM. return line. Repair short. Switch
e Read resistance between socket may be stuck closed or wired
H2 and ground of the vehicle improperly. Repair. Then go to
harness connector. 26-30.

Greater than =—— G0 10 26-4.

10,000 ohms.
26-4 Check ECM
Connectors
® Checkierminals atthe ECMvehicle Terminals and -Replace ECM. Then go to 26-30.
harness connector (both the ECM connectors are okay.
and harness side) for damage,
bent, corroded and unseated pins Problem found . s=——————_- Repair terminals/connectors.
or sockets. Then go to 26-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 26 - POWER CONTROL SWITCH (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

26-5 Determine if User Add.
on Device is Present

® Find out whether there has beena Yes. Go to 26-6.
user defined device attached o ‘
the Power Control input (pin H2, No. Clear codes and retum to service.
ckt #524) at the vehicle harness
connector.

26:-6 Determine Nature of
Fault

As mentioned previously, a user defined device can be attached to the Power Control Input. This way,

when the add-on device detects a potentially engine-damaging problem, it grounds the Power Contro!

Switch. This activates DDEC's engine protection system which tums on the “Stop Engine” and “"Check

Engine" lights and eventually shuts down the engine if the shut-down option is enabled. Refer to the vehicle

manufacturer's specifications/recommendations concerning the add-on device.

. 26-7 _Protected Device L
e Refer to manufacturer's Yes! Repair per their
specifrtations on what to do recommendations. Then go to
when their device wants the 26-30.
engine shut down.
® Did they want the engine to No. - (50 to 26-3.
shutdown?

26-30 Verify Repairs

® Turn ignition off, Code 25 (no codes) ==~ Repairs are complete.

® Reconnect all connectors.

® Turn ignition on. Code 26 (and =———— A system diagnostics are

e Clear codes. any other codes). complete. Piease review this

e Note status of "Check Engine” section from the start to find the
light. error.

e If “Stop Engine” light does not stay
on, start engine and run until Any other codes Go to START-1, page 17. 10
"Stop Engine” light comes on, or except Code 26. service other codes.

reasonable amount of time to
verity repairs are completed.
¢ Read historical codes.
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"= 508 === A1 |~ Engine Brake Enable

419 B1 = Check Engine Light Drive

S rvise Actve” L 555 —= A2 |= Cruise Active Light Drive
rulls-lc_agmc ve 509—— B2 1= Stop Engine Light Drive
e 902 ——{ K2 |= Crankshaft Position
439—=—{ B3 |~ 12V Ignition Sense
T S 906 ——— J3 |= Actuator #1
“Stop Engine”
Light

e 909 Y1 |~ Actuator #2
— O Qe W2 |- Actuator #3
e § 52— Y 2 = ENgine Sensor Return

Engine

Harness

Connector

Notes: “Some applications may have circuit breakers instead of fuses.
**QOptional, not on all applications.

ECM Qutput Circuits

mooO o>

X eI Gm

Dash Lights ECM vehicle Harness Connector
PIN 12034398
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 31 - FAULT ON AUXILIARY OUTPUT

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physicat inspections have been performed with no problem found, and
2) Diagnosis of DDEC-ti was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
31.1_ Verify Bulb Operation
® Turn ignition off. All lights g0 st GO 10 31-7.
& Turn ignition on (engine not on for 5 seconds and then
running). go out.
e Note status of the following lights:
—"Check Engine" (CEL) At least ONe =———G0 10 31-2.
—"Stop Engine” (SEL) of the lights never turn on.
—"Cruise Active” (CAL,
if applicable) All lights QO m————C0 10 31-5.

on for 5 seconds and at
least one light stays on.

31.2 Bulb Check

® Turn ignition oft. Bulb(S) IS OKaY. m——— G0 10 31-3.
® Remove bulb(s) which did not

. turn on. Bulb(s) is not okay. »Replace bulb(s). Then go
® Check whether bulb(s) is {are) to 31-30.

burned out or otherwise darnaged.

31.3 Check for Open

® Disconnect the vehicle harness Greater than
connector at the ECM. 10 volts on all readings.

® Turn ignition on.

® Readvoltage onthe vehicleharness
connector, keeping the black iead Less than e ——- O pen exists in wire where less
on a good battery ground and 10 volts on any reading. than 10 volts was read. Repair
probing the following sockets with open. Then go to 31-30.
the regd lead:
—B1 (CEL)
—B2 (SEL)
—AZ (CAL)

(G0 10 31-4.
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“Check Engine”
Light

Vehicle
Harness Connector ECM

Fuse*
Batt + — 2 -o.j‘b—a-o%—o—we

Igniti
gnition — 508 —— Engine Brake Enable

Check Engine Light Drive
Cruise Active Light Drive
Stop Engine Light Drive

Vehicle Sensor Return

"'Cruise Active™”

Light . !
e ()2 s Crankshaft Position
) 12V Ignition Sense
T ( 906 ] Actuator #1
"Stop Engine”
Light
2 e () ] Actuator #2
e 59— Actuator #3
Engine Senscr Return

‘ Engine
Harness
Connector

Notes: *Some applications may have circuit breakers instead of fuses.
**Optional, not on all applications.

ECM OQutput Circuits

e 508555916 A
a9l soafas{l]] &
901|900 852 c
510{ 417 o
— I EEH « 1R 3
A r—Battery » (e B)
I8 F—Batiory + Barn )
?"—MW—
E—Imuy-—
LE —Benery o thank &)
L [—atery + Bans &y F
G
H
J
OF
{~BOme AaTICEIIONS MUy Mk chrcurt brikividl Nate0 Of Tubdt.) K
12 3
Battery Power and ECM Vehicle Harness Connector
Ground Circuits P/N 12034398
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 31 - FAULT ON AUXILIARY OQUTPUT [Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

31-4 Check for Short to
ignition

& Turn ignition off.

e Disconnect&-way power connector.

@ install ajumper wire between socket
F on the 6-way power connector
and socket B3 on the vehicle
harness connector.

e nstall a 2nd jumper wire between
socket C on the 6-way power
connector and the following socket
on the vehicle harness connector:
—if CEL didn't turn on =>

socket B1

—if SEL didntturnon =>
socket B2

—if CAL didn't turn gn =>
socket A2

® Observe associated light.

Associated light
now turns on.

|

Associated light em——semge.
still does not turn on.

Remove jumpers. Check 5 amp
ignition (circuit breakers) fuse.
Check wires #2 and #3 for
open. Check ignition switch for
proper opetration. Repair open.
Then go to 31-9.

Remove jumper. An open may
exist on the circuit which did not
light. if none turned on, check
ckl #4239 for open. Repair open,
then go to 31-30. Else, a short
to ignition may exist in the circuit
tested, either the CEL (#419),
SEL (#509) or CAL (#555).
Repair short. Then go to 31-30.

31.5 Check if Lights Agree
with DDR Display

¢ Piug in DDR and setect MODE 30,
MISC QUTPUTS, for display.

e Observe if DDR display agrees
with the CEL, SEL (and CAL if
applicable).

DOR display e—————G0 t0 31-7.

agrees with lights.

DDR display Go€s =i G0 10 31-6.

not agree with lights.

316 Check for Short to
Ground

® Unplug DDR.

e Turn ignition off.

® Disconnect vehicle harness
connector at the ECM.

® Turn ignition on.

# Observe the foliowing lights:
—"Check Engine”
—"Stop Engine”
—"Cruise Active” (if applicable).

Alf lights stayiﬁjmm ignition off. Then go to 31-9.
At least one A short to ground exists in the

light stays on.

circuit associated with the light
that stayed on, either the CEL
(#419), SEL (#509) or CAL
(#555). Repair short. Then go
to 31-30.
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"Check Eng.ng" -
Light

Vehicle
Harness Connector ECM

Fuse*
Batt + —2 -qj'o-a-o-}-o—m

L 952 =y Vehicis Sensor Return
Ignition
— G508 iy Engine Brake Enable
41§ ——y Check Engine Light Drive
. - 555 ———t Cruise Active Light Drive
gred A m
mﬁzghf tive 500 ——f Stop Engine Light Drive
902 Crankshah Position
439 12V Ignition Sense
e D s Actuator #1
“Stop Engine”
Light
e 0D Actuator #2
e G (e Actuator #3
e 52 e Engine Sensor Return
Engine
Harness
Connesctor

Notes: *Some applications may have circuil breakers instead of fuses.
**Optional, not on all applications,

ECM Output Circuits

mOoOO m»

X IO

ECM Vehicle Harness Connector

P/N 12034398

L

[

N

P

R

il =—-{@

s

T

W

X

Y

1 2 3
ECM Engine Harness Connector Electronic Control Module (ECM)

P/N 12034400
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 31 - FAULT ON AUXILIARY OUTPUT {(Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
31.7 Check for Short in
Crankshaft Position
{CP), Engine Brake
(EB) or Actuator #1
Wires
® Turn ignition off, All readings are ——-ero to 31-8.
e Disconnect the vehicle harness greater than 5 ohms, or
connector at the ECM. terminals not in harness.
e Read resistance between socket
C3 and the following other sockets: Any reading is ———rrShon to sensor return exists in
A1, K2 and J3_ (if they ate inthe less than or equal the circuit where less than or
harness). to S ohms. equal to 5 ohms reading
occurred. Repair short. Then go
to 31-30.

31-8 Check for Shertin
Actuator #2 or

Actuator #3 Wires*
e Disconnect the engine harness Both readings ——lPGo to 31-9.
. connector at the ECM. are greater than 5 ohms.
& Read resistance between socket
Y2 and Y1. Either reading is == Short to ground exists in the
® Also read resistance between less than or equal circuit where less than or equal
socket Y2 and W2, to 5 ohms. to 5 ohms reading occurred

(either cki #9089 or ckt #910).
Repair short. Then to 10 31-3Q.

319 Check ECM

Connectors**
e Disconnect the engine harness Terminals and = Replace ECM. Then go to 31-30.
connector (if not atready connectors are okay.

disconnected).
» Checklerminais atthe ECMvehicle Problem fouNQ, =———Repair terminals/connectors.

harness and engine harness Then go to 31-30.

connectors both the ECM and

harness side)} for damage; bent,

corroded and unseated ping

or sockets.

*Be sure these wires are used in this application. These are typically used in methanol applications for (ckt #909)
. bypass door control and (ckt #910) glow plug controlier. However, they may also be used as (ckt #909) secondary
oil pressure and (ckt #910) secondary oil temperature. if not used, then go to 31-9.
»*Before proceding, be sure of a good grounding of circuit #150 to the battery.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 31 - FAULT ON AUXILIARY OUTPUT (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

31.30 Verify Repairs

® Turn ignition off.

# Reconnect all connectors.

® Turn ignition on.

e Clear codes.

# Note status of "Check Engine”
light.

e |If "Check Engine” light does not
stay on, start engine and run until
“Check Engine” light comes on
or for 1 minute.

e Stop éngine.

® Read historical codes.

Code 25 (no codes).

Code 31 (and
any other codes).

Any other COdES ammmmepmm—
except Code 31.

Repairs are complete.

All systern diagnostics are
complete. Please review this
section from the first step to find
the error.

=G0 to START-1, page 17,
to service other codes.

May 1988
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Electronic Control Module (ECM)
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 32- ECM BACKUP SYSTEM FAILURE

NOTE — This charn is only to be used it:
1) All basic mechanical checks and physical ingpections have been performed with no problem found, and

2) Diagnosis of DDEC-H was started at step Start-1 (pg 17} and you have now been referred here.

® The backup computer inside the ECM has failed. Replace the ECM, then go to START-1.
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Turbo Boost Sensor
Harness Connector
12015384

Turbe Boost Sensor (TBS)
16070629
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ECM Engine Hafness Connector ("Nt SOMe ADDUCATONS VS CHT uil brasnsrs MEtans of haang)
P/N 12034400 Turbo Boost, Battery + and Ignition Circuits
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 33 - TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE HIGH

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-I! was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
33-1 Multiple Code Check

® Were there any other active codes No other codes. Goto 33-2.
besides code 337
Yes, any or all Go to ENGSV-1, page 367.

of the following codes:
14-15, 23-24, 34,

Yes - but none of the Go toc 33-2.
above.

33-2 Sensor Check

® Turn ignition off. Code 34 (and =G0 10 33-3.
® Disconnect TBS Connector. any codes except
® Start and run engine at idie. Code 33).
@ Read active codes.
Code 33 (ang me—reme— 30 t0 33-5.
. any other codes).

33.3 Return Circuit Check

® Turn ignition off. Less than OF seem—————0 10 33-4.
@ Install a jumper wire between pins equal to 5 ohms.

A and B of the TBS harness

connector. Greater than e————Return tine (ckt #452) is open.
¢ Disconnect the engine harness 5 ohms or open. Repair open. Then go to 33-30.

connector at the ECM.

® Readresistance between sockets
P1 and Y2 on the engine harngss
connector.

33:4 Check TBS

Connectors
¢ Inspect terminals at the TBS Terminals ang m=——————=-Replace TBS. Then go to 33-30.
connectors {sensor side and connectors are okay.
harness side) for damage; bent,
corroded, and unseated pins of Problem found. Repair terminats/connectors.
sockets. Then go to 33-30.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 33 - TURBO BOOST SENSOR {TBS) SIGNAL VOLTAGE HIGH (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
33.5 Check for Shortto +5
Voit Line

® Turn ignition off.

e Disconnect the engine harness
connector at the ECM.

® Read resistance between sockets
W1 and P1 on the engine hamess
connector.

egual to 16,000 ohms.

Less than Of seree——Signal line (ckt #432) is shorted

to the engine +5 Volt line (ckt
#416). Repair short. Then go to
33-30.

Greater than——rbGo to 33-6.
10,000 ohms of open.

33.6 Check for Short to
Battery +

® Remove both 20 Amp fuses to the
ECM.

# Disconnect the vehicle harness
and 6-way power harness
connectors at the ECM.

® Read resistance between socket
P1 of the engine harness
connector and socket B3 of the
vehicle harness connector.

® Also read resistance between
socket P1 on the engine harness
connector and the following
sockets on the 6-way power
harness connector: A, B, E and F.

greater than 10,000 ohms
or open.

less than or equal to
10,000 ohms.

All readings are == Go to 33-7.

Any reading 18 m——e—— A short exists between the

sockets where less than 10,000
ohms resistance was read. Repair
short and reinsert fuses (or reset
breakers). Then go to 33-30.

33.7 Check ECM
Connectors

e Checkterminalsatthe ECMengine
harness connector (both the ECM
and harness side) for damage;
bent, corroded and unseated ping
or sockets.

Terminals and
conneclors are okay.

Problem found.:

-Replace ECM. Then go to 33-30.

=-Repair terminals/connectors.
Then go to 33-30.
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Section 4

TROUBLESHOOTING CHARTS

. E. CODE 33 - TURBO BOOST SENSOR (TBS} SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
33:30 Verity Repairs

© Turn ignition of. Code 25 {no codes): Repairs are compilete.

® Reconnect all connectors.

¢ Turn ignition on. Code 33 (and All system diagnostics are

# Clear codes.

® Note status of "Check Engine”
light.

e | “"Check Engine” light does not
stay on, start engine and run until
“Check Engine"” light comes on
or 1 minute. Stop engine.

® Read all codes.

any other codes).

complete. Piease review this
section from the first step to find
the error.

Any other cogdes m————Go to START-1, page 17, to

except Code 33.

service other codes.

May 1988
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Section 4
TROUBLESHOOTING CHARTS
"‘ E. CODE 34 TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE LOW
NOTE — This char is only to be used if: .

1) Ali basic mechanical checks and physical inspections have been periormed with no problem found, and
2) Diagnosis of DDEC-!l was started at step Star-1 {pg 17) and you have now been referred here.

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
34.1  Multiple Code Check
® Were there any other active codes No other codes. =G0 to 34-2.
besides Code 347
Yes, any Or all ee——C0 to ENGSV-1, page 367.
of the following codes:
14-15, 23-24, 33, 35.
Yes - but none of the eegpe-Go t0 34-2.
above.
34.-2 Sensor Check
e Turn ignition off. . Code 33 (8N ——G0 t0 34-3.
# Disconnect TBS connector. any other codes
¢ Install a jumper wire between except Code 34).
sockets B and C of the TBS .
. harness connector. Code 34 (and ANy =—————G0 t0 34-4.
& Turn ignition on. other codes).
® Read active codes.
@ |f active Code 33 or 34 exists go
to RESULT column.
¢ |f no active Code 33 or 34 exists,
start engine and run unti either
the "Check Engine"” light comes
on or the engine has been running
warm for at least one minute at
greater than 1000 RPM.
® Read active codes.
34.3 Check TBS
Connectors
e inspect terminals at the TBS ' Terminals ang s—e————p-Replace TBS. Then go to 34-30.
connectors (sensor side and connectors are okay.
harness side) for damage: bent,
corroded, and unseated pins or Prablem found. e Rapair terminals/connectors.
sockets. Then go to 34-30.
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Section 4

TROUBLESHOOTING CHARTS

‘.E. CODE 34 - TURBO BOOST SENSOR {TBS) SIGNAL VOLTAGE LOW {Cont'd.)

STEP/SEQUENCE

RESULY

WHAT TO DO NEXT

34.4 Check for +5 Voliis

® Remove jumper wire.

® Turn ignition on.

® Read voltage on TBS harness
connector, pin C (red lead) to pin
A (black lead).

Between & {0 m———0 10 34-5.

6 volts.

LESS 1NN =——- (50 10 34-8.

4 volts.

Greater than m—————G0 {0 34-10.

6 volts.

34-5 Check for Signal Open

® Turn ignition oft.

e Disconnect the engine harness
connector at the ECM.

® [nstall a jumper wire between pins
A and B of the TBS harness
connector.

® Read resistance between sockets
P1 and Y2 on the engine harness
connector.

Less than of =— 0 {0 34-6.

equal to 5 ohms.

Greater than s=————————5ignal line (ckt #432) or return

5 ohms or open.

line {ckt #452) is open. Repeat
check from pin A to Y2 and pin
B to P1. Repair open. Then go
to 34-30.

34-6 Check for Short

® Remove jumper.

o Read resistance between pins A
and B on the TBS harness
connector.

Less than or
egual to 10,000 ohms.

»Signal line (ckt #432) is shorted

to the return line (Ckt #452).
Repair shorl. Then go to 34-30.

Greater than ==—————--=%3-(Go to 34-7.

10.000 ohms or open.

34-7 Check ECM
Connectors

e Checkterminals atthe ECMengine
harness connector (both the ECM
and harness side) for damage;
bent, corroded and unseated pins
ot sockets.

Terminais ard se———————Repiace ECM. Then go to 34-30.

connectors are okay.

Problem found. s—we~——=Reapaif lerminals/connectors.

Then go to 34-30.

May 1988
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Section 4
TROUBLESHOOTING CHARTS

‘E. CODE 34 - TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
34.8 Check for Open +5
Volt Line
® Turn ignition off. Less than or ey (G0 10 34-9.
e Disconnect the engine harness equal to 5 ohms.
connector at the ECM. :
® Instali a jumper wire between pins Greater than »The engine +5 Volt line (ckt
A and C of the TBS harness 5 ohms or open. #416) is open. Repair open.
connector. Then go to 34-30.

® Read resistance between sockets
W1 and Y2 on the engine harness
connector.

34:.8 Check for Short

¢ Rermove jumper wire. Less than or -The + 5 Voit line {ckt #416) is
o Read resistance between pins A equal to 10,000 ohms. shonted 1o the return line {ckt
and C on the TBS harness #452). Repair short. Thén go to
connector. 34-30.
. Greater than ee—— G0 10 34-7.
' 10,000 ohms or open.

34.-10 Check for Short to

Battery +
* Turn ignition off, All readings are =———— G0 t0 34-7,
® Remove both 20 Amp fuses to the greater than 10,000 ohms
ECM. or open.

¢ Disconnect the engine harness,
vehicle harness and B-way power ANy reading 16 se————A shor exists between the

harness connectors at the ECM. less than or equal to sockets where less than 10,000
¢ Read resistance between socket 10,000 ohms. ohms resistance was read. Repair

P1 of the engine harness short and reinsert fuses {or reset

connector and socket B3 of the breakers). Then go to 34-30.

vehicle harness connector.

® Also read resistance between
socket P1 on the engine harness
connector and the following
sockets on the &-way power
harness connector. A, B, Eand F.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 34 - TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
34-30 Verity Repalrs
e Turn ignition off. Code 25 (no codes). Repairs are compiete.
® Reconnect a!l connectors.
® Turn ignition on. Code 34 (ANM ———m— All system diagnastics are
o Clear codes. any other codes). complete. Please review this
¢ Note status of "Check Engine” section from the first step to fingd
light. the error.
» If "Check Engine” light does not .
stay on, start engine and run until Any other codes ——p—Go to START-1, page 17,
"Check Engine"” light comes on except Code 34. to service other codes.
or 1 minute.
® Stop engine.
® Read historical codes.
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Section 4
TROUBLESHOOTING CHARTS
. E. CODE 35 - OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH
NOTE — This chart is only to be used if:

1} All basic mechanical checks and physical inspections have been performed with no problem found. and
2) Diagnosis of DDEC-Il was started at step Start-1 {pg 17) and you have now been referred here.

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
35-1  Multiple Code Check
¢ Were there any other active codes No other codes. Goto 35-2.
beside Code 357 [
Yes, any or all Go to ENG5V-1, page 367.

of the following codes:
14-15, 23-24, 33-34, 36.

Yes - but NONE =————Go t0 35-2.
of the above.

35.2 Sensor Check

® Turn ignition off. Code 36 (and any =e————-Go to 35-3.
® Disconnect OPS connector. codes except Code 35).
e Turn ignition on.
e Start and run engine. Code 35 (and any =———s——- Gg to 35-5.
@ SelectEngine Temperature (Mode cther codes).

. 13 or 18) on the DDR.

& Warm up engine until
engine temperature reading
is greater than 50 degrees C
{122 degrees F).

® Leave engine running at idie after
warm up.

@ Read active codes.

35.3 Return Circult Check

& Turn ighition off. Less than Of s ——— G0 t0 35-4.

e Disconnect the engine harness equal to 5 chms.
connector at the ECM.

e Install a jumper wire between pins Greater than se—————————-Return line (ckt #452) is open.
A and B of the GPS harness 5 ohms or open, Repair open. Then go to 35-30.
connector,

® Read resistance between sockets
P2 and Y2 on the engine hamess
connector.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 35 - OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
354 Check OPS
Connectors

® inspect terminals at the OPS
connectors (sensor side and
harness side) for damage; bent,
corroded, and unseated pins or
sockets.

connectors are okay.

Then go to 35-30.

Terminals ang me—————t- Replace OPS. Then go to 35-30.

Problem found. eme— Repair terminals/connectors.

35:8 Check for Short

& Turn ignition off.

e Disconnect the engine harness
connector at the ECM.

® Read resistance between sockets
W1 and P2 on the engine harness
connector.

equal to 10,000 ohms.

Greater than se———
10,000 ohms or open.

35-30.

= (50 to 35-6.

Less than Or e—ee——Signal line (ckt #530) is shorted
to the engine +5 Volt line (ckt
#416). Repair short. Then go to

35.6 Check for Short to
Battery +

® Remove both 20 Amp fuses to the
ECM.

e Disconnect the vehicle harness
and B-way power harness
connectors at the ECM.

¢ Read resistance between socket
P2 of the engine harness
connector and socket B3 of the
vehicle harness connector.

® Also read resistance between
socket P2 on the engine harness
connector and the following
sockets on the 6-way power
harness connector: A, B, Eand F.

greater than 10,000 ohms
or open.

All readings are sw———Go to 35-8.

» A short exists between the

Any reading is
less than or equal to
10,000 ohms.

breakers). The go to 35-30.

sockets where less than 10,000
ohmns resistance was read. Repait
shor and reinsert fuses (or reset

May 1988
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 35 - OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
35-7 Final Check
® Reconnect all connectors. Code 35: -Replace ECM. Then go to 35-30.
e Turn ignition on.
# Clear codes. No codes. Repairs are compiete.
® Start engine. Run for one minute
or until "Check Engine” light Any other codes Go to START-1, page 17,
comes on. except Code 35. to service other codes.

# Stop engine.
® Check active codes.

35-8 Check OPS

Connectors

® inspect terminals at OPS Terminals an( =———————-Replace OPS. Then go 1o 35-7.
connectors (sensor and harness connectors are okay.
sides}fordamage: bent, corroded
and unseated pins or sockets. Problem founQ s=eem————e- Repair terminals/connectors.

Then go to 35-30.
. 35-30 Verity Repalrs

¢ Turn ignition off. Code 25 {no codes) == Repairs are complete.

® Reconnect all connectors.

® Turn ignition on. Code 35 (an( sm————— Al| system diagnostics are

e Ciear codes. any other codes). complete. Please review this

@ Note status of "Check Engine” section from the start to fing the
tight. error.

¢ |f "Check Engine” light does not
stay on, start engine and run until Any other codes == Go to START-1, page 17, t0
“Check Engine” light comes on except Code 35. service other codes.

of engine has run warm (greater
than 50 degtees C, 122 degrees
F) for 1 minute.

# Read historical codes.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 36 - OIL PRESSURE SENSOR {OPS) SIGNAL VOLTAGE LOW

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical ingpections have been performed with no problem found, and
2) Diagnosis of DDEC-Il was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

36-1_ Multipie Code Check

o Were there any other active codes
beside Code 367

No other codes._—_:vLGo to 36-2.
Yes, any or all -Go to ENG5SV-1, page 367.
of the following codes:

14-15, 23-24, 33-35.

Yes - but NONe =ewmw— G0 10 36-2.
of the above.

36.2 _Sensor Check

o Turn ignition off.

e Disconnect OPS connector and
install a jumper wire between
sockets B and C of the OPS
harness connector.

® Turn ignition on.

® Read active codes.

o If active Code 35 or 36 exists, go
to RESULT cotumn.

® If no active Code 35 or 36 exists,
start and run engine until either
active Code 35 or 36 appears or
the engine temperature (Mode
13 or 18 on DDR} has been
greater than 50 degrees C
(122 deg F) for more than
3 minute.

Code 35 {and any == Check to be sure ECM and OPS
codes except Code 36). connectors are wired property.
If wired properly then go to 36-3.

Code 36 (and any se——— - Go t0 36-4.
other codes).

NO coges mr—— (50 10 36-4.

36-3 Check OPS
Connectors

# Turn ignition off.

# Inspect terminals at the OPS
connecteors (sensor side and
harness side) for damage; bent,
corroded, and unseated pins ot
sockets.

Terminals ang === Replace OPS. Then go to 36-30.
connectors are okay.

Problem found =————=—»-Repair terminals/connectors.
Then to to 36-30.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 36 - OIL PRESSURE SENSOR {OPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT YO DO NEXT

36:4 Check for +85 Voits

e Turn ignition off.

® Remove jumper wire.

e Connect vehicie harness to ECM.

® Turn ignition on.

e Read voltage on OPS harness
connector, socket C (red lead) to
socket A (black lead}).

6 volts.

4 volts.

6 volts.

Between 4 {0 se——G0 t0 36-5.

Less than see—- G0 {0 36-8.

Greater than——#Go to 36-10.

36-5 Check for Signal Open

® Turn ignition off.

e Disconnect engine harness
conneclor at the ECM.

# Install a jumper wire between
sockets A and B of the OPS
harness connector.

¢ Read resistance between sockets
P2 and Y2 on the engine harness
connectors.

equal to 5 ochms.

Greater than
5 ohms or open.

Less than O ———ee——— G0 10 36-11.

Signal line {ckt #530) or return
line (ckt #452) is open. Repair
open. Then go to 36-30.

36:6__Check for Short

® Remove jumper wire.

# Disconnect the engine harness
connector at the ECM.

@& Read resistance between sockets
A and B on the OPS harness
connector.

equal to 10,000 ohms.

10,000 ohms or open.

Less than of s——me———Signal line (ckt #530) is shorted

1o the return line (ckt #452).
Repair short. Then go to 36-30.

Greater than =ee—e—— G0 t0 36-12.

36.7 Check ECM
Connectors

¢ Checkterminals atthe ECM engine
harness connector (both the ECM
and harness side) for damage;
bent, corroded and unseated pins
or sockets. Especially W1, P2 and
Y2 terminals and pins at ECM.

connectors are okay.

Terminals and =——=ewe————Raplace ECM. Then go to 36-30.

Problem found. see———-Repair terminats/connectors.

Then Qo to 36-30.
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Seoction 4

TROUBLESHOOTING CHARTS
‘. CODE 36 - OIL PRESSUREE SENSOR (OPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
368 CheckforOpen +5
VoIt Line

@ Turn ignition off.

e Disconnect the engine harness
connector at the ECM.

® [nstall a jumper wire between
sockets A and C of the OPS
harness connector.

e Read resistance between sockets
W1 and Y2 on the engine harness
connector.

equal to 5 ohms.

5 ohms or open.

Less than Of s——G0 10 36-9.

Greater than se—ee———- The engine +5 Volt line (ckt

#416) is open. Repair open.
Then go to 36-30.

36-9 Check for Short

® Remove jumper wire.

e Read resistance between sockets
A and C of the OPS harness
connector.

Less than or ——-7>

equal to 10,000 ohms.

10,000 ohrns of open.

The engine + 5 Volt line (ckt
#4186) is shorted to the return
line (ckt #452). Repair short.
Then go to 36-30.

Greater than —————G0 10 36-12.

36:10 Check for Short to
Battery -+

e Remove both 20 Amp fuses 1o the
ECM.

e Disconnect the vehicle harness
and 6-way power harness
connectors at the ECM.

® Read resistance between socket
P2 of the engine harness
connector and socket B3 of the
vehicle harness connector.

® Also read resistance between
socket P2 on the engine harness
connector and the following
sockets on the 6-way power
harness connector: A, B, Eand F.

All readings are e——————j—
greater than 10,000 ohms
or open.

ANy reading IS m——
less than or egual to
10,000 ohms.

Go to 36-12.

A short exists between the
sockets where less than 10,000
ohms resistance was read. Repair
short and reinsert fuses (or reset
breakers). The go to 36-30.
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Section 4
TROUBLESHOOTING CHARTS

. £. CODE 36 - OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
36:11 Check for Short on
Ground
* Turn ignition off. Greater than wwe—————— G0 to 36-6.
® Remove jumper wires. 10,000 ohms,
® Measure resistance between
sockets P2 and Y2 on the engine Less than Of ~———————— Signal line (ckt #530) and return
harness. : equal to 10,000 ohms. line (ckt #452) are shorted
together. Repair short. Then go
to 36-30.
36-12 Replace OPS
® Turn ignition off. Check engine ——LGO to 36-7.
# Replace OPS. light comes on.
e Reconnect all connectors.
® Turn ignition on. Check engine———r Go to 36-30.
e Clear codes. light does not
e Startengine. Rununtilcheck engine come on.

light comes on or for one minute.

36-30 Verity Repairs

® Turn ignition off. Code 25 (no codes) === Repairs are compiete.

& Reconnect all connectors.

# Turn ignition on. Code 36 (and——rAlt system diagnostics are

¢ Clear codes. any other codes). complete. Please review this

& Note status of "Check Engine” section from the start to find
light. the error,

8 )f “Check Engine” light does not
stay on. start engine and run untit Any other cogdes mm———w——— G0 to START-1, page 17, 10
“Check Engine” light comes on except Code 36. service other codes.

or engine has run warm (greater
than 50 degrees C, 122 degrees
F) for 1 minute.

® Read historical codes.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 41 - TIMING REFERENCE SENSOR (TRS)

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2} Diagnosis of DDEC-H was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

41-1__ Resistance Check

® Turn ignition off.

e Disconnect engine harness
connector at the ECM.

@ Readtheresistance between socket
T1 and T2 on the engine harness
connector.

Less than Of se—————G0 {0 41-2.

equal to 200 ohms.

Greater than ——rGo to 41-3.
200 ohms or open.

41-2 Check for Short

o Disconnect TRS connector.

e Read resistance between sockets
T1 and T2 on the engine harness
connector.

@ Also read resistance between
socket T1 and ground, then
between socket T2 and ground.

Less than or
equal to 10,000 ochms
on any reading.

A short exists between ckt #110
and #109 or where the resistance
was less than 10,000 chms.
Repair short. Then go to 41-30.

Greater than =—————— G0 10 41-4.

10,000 ohms or open
on all readings.

41-3 _Open TRS Line Check

e Disconnect TRS connector and
install a jumper wire between
sockets A and B of the TRS
harness connector.

e Read resistance between sockets
T1 and T2 on the engine hamess
connector.

Less than or Goto41-4.
equal to 5 ohms.

Greater than ew——Signal line {ckt #110) or return

5 ohms or open.

line (ckt #109) is open. Repair
open. Then go to 41-30.

41-4 Check TRS Resistance

® Read resistance of the TRS across
the sensor connector pins A and B.

Less than ew— G0 10 41-12.

100 ohms.

From 100 to _—#FGO to 41-5.
200 ohms.

Greater than _-—4>Go to 41-12.

200 ohms.
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Section 4
. TROU BLESHOOTING CHARTS

E. CODE 41 - TIMING REFERENCE SENSOR (TRS) (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
41-5 Check TRS/'SRS Gap |
(Note: You'll probably have to INCOrrect gap. = 00sen the screw at the top of
remove the ECM to perform this the TRS/SRS mounting bracket
check.) (don't touch the two screws that
¢ Barthe engine untilthe TRS is over go into biock front end plate
a TRS "tocth” of the puise wheel. they will affect engine timing).
¢ Tap the front of the camshatt Adjust the TRS/SRS until the gap
rearward with a soft hammer (to sefting is correct. Tighten screw.
remove camshatt end play). (If problem returns, pulse wheel
® [nstall the TRS/SRS alignment too! may be loose or bad.) Then go
(too! J-34729, see Service Bulletin to 41-30.
tor details) and check gap.
(nominal gap is 0.02" or 0.5 rmm). Gap setting is correct. ==—=Go to 41-6.

41-6 Check for SRS Code

® Was there also a Code 427 Yes. G010 41-8.
. No. »Go to 41-15.
41.7 Check ECM
Connectors

e Checkterminats atthe ECM engine Terminals and ==e————Replace ECM. Then goto 41-30.
harness connector (both the ECM connectors are okay.
and harness sige) for damage,
corrosion and unseated pins or Problem foung, =—————Repair terminals/connectors.
sockets. Then go to 41-30.

41-8 SRSResistanceCheck

& Read resistance between sockets Less than of ==—e————G0 10 41-0.
51 and S2 on the engine harness equal to 200 ohms.
connector.

Greater than =—————G0 t0 41-10.
200 ohms or open.
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Section 4

TROUBLESHOOTING CHARTS

. E. CODE 41 - TIMING REFERENCE SENSOR (TRS) {(Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

41-9 Check for Short

¢ Disconnect SRS connector.

® Read resistance between sockets
S1 and S2 on the engine harness
connector.

Less than Or e————es——ip-Sicnal line {Ckt #111) is shorted

equal to 10,000 ohms.

to the return line (ckt #112).
Repair short. Then go to 41-30.

Greater than =e—t0 10 41-11.

10,000 ohms or open.

41-10 Open SRS Line Check

® |nstall a jumper wire between
sockets A and B of the SRS
harness connectors.

® Read resistance between sockets
$1 and $2 of the engine harness
connector.

Less than or
equal to 5 chms.

~Go to 41-11.

Greater than ==———esw——-Signal line (ckt #111) or return

5 ohms or open.

line (ckt #112) is open. Repair
open. Then go to 41-30.

41-11 SRS Test

® Readresistance of the Synchronous
Reference Sensor across the
sensor conngctor pins A and B.

Less than s——ree———— 0 t0 41-13.

100 ohms.

From 100 to s 50 10 41-7.

200 ohms.

Greater than see———
200 ohms.

=G0 to 41-13.

41-12 Check TRS
Connectors

® Check connectors at the TRS (both

the harness side and the TRS
side) for damage; bent, corroded
or unseated pins or sockets, or
bad contacts.

Connectors == Renlace TRS. Then go to 41-14.

are okay.

Problem found.

Repair terminals/connectors.

Then go to 41-30.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 41 - TIMING REFERENCE SENSOR (TRS) (Cont’d.)

STEP/SEQUENCE

RESULY

WHAT TO DO NEXT

41-13 Check SRS
Connectors

e Check connectors at the
Synchronous Reference Sensor
(both the harness side and the
sensor side) for damage; bent,
corroded or unseated pins or
sockets, or bad contacts.

are okay.

Connectors =———————Replace Synchronous Reference

Sensor. Then go to 41-14.

Problem found s—————— Repair terminals/connectors.

Then go to 41-30.

41-14 Verity SRS'TRS

® Turn ignition off.

® Reconnect alt connectors.

e Turn ignition on.

e Clear codes.

e Start and run engine until the
"Check Engine” light comes on
or for 1 minute.

& Stop engine.

e Read histerical codes.

any other codes).

than Code 41 received.

Code 25 (no codes ) = Repairs are complete.

Code 41 reappears (and == |f the SRS was just replaced, go

to 41-15. If the SRS was not
replaced, go tc 41-6.

Code(s) othel ——emm——— G0 to START-1, page 17, to

service other codes.

41-15 Check Cranking
Voltage

® Turn ignition off.

® Connect 12 volts from a fully
charged battery to the 6-pin power
connector.

# Connect other connectors.

® Turn ignition on.

e Clear codes.

e Start engine. Run until “Check
Engine” light appears or for 1
minute.

e Stop engine.

e Read active codes.

and/or Code 41 {and
any other codes).

and ne Code 41

Engine won't start == Go t0 41-7.

Engine stans =———————Fither battery is dead or voltage

equalizer needs to be replaced.
Repair, then to go 41-30.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 41 - TIMING REFERENCE SENSOR (TRS) (Cont'd.}

STEP/SEQUENCE RESULT WHAT TO DO NEXT

41.30 Verity Repairs

® Turn ignition off. Code 25 (no codes): Repairs are complete.

& Reconnect all connectors.

@ Turn ignition on. Code 41 (and All system diagnostics are

o Clear codes. any other codes). complete. Please review this

® Note status of “"Check Engine” section from the star to find
light. the error.

o If “Check Engine” light does not
stay on, start engine and run unti!
"Check Engine" light comes on
or for 1 minute.

® Stop engine.

® Read historical codes.

Any other codes == Go to START-1, page 17, to
except Code 41. service other codes.

May 1988
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Section 4
TROUBLESHOOTING CHARTS
E. CODE 42 - SYNCHRONOUS REFERENCE SENSOR (SRS)
NOTE — Trus chart is only to be used it.

1) Al basic mechanical checks and physical inspections have been performed with no problem tound, and
2) Dragnosis of DDEC-II was starled at step Start-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
42-1 Resistance Check

® Turn ignition off. Less than Of ese———- GO 10 42-2.

¢ Disconnect engine harness . equal to 200 ohms.

connector at the ECM,
® Readtheresistance betweensocket Greater than e——————(G0 10 42-3,
S1 and S2 on the engine harness 200 ochms or open.
connector.

42-2 Check for Short

® Disconnect SRS connector, Less than O se———— A $hoTt exists where the

® Read resistance between sockets equal to 10,000 ohms resistance was less than 10,000
S1 and S2 on the engine harness on any reading. ohms. Repair short. Then go to
connector. 42-30.

® Also read the resistance between
socket S1 and ground, then Greater than eewe—G0 (0 42-4.
between socket 52 and ground. 10,000 ohms or open

on all readings.

42:3 Open SRS Line Check

® Disconnect SRS connector and Less than OF ———— G0 (0 42-4.
install a jumper wire between equal to 5 ohms.
sockets A and B of the SRS
harness connector, Greate! than mumm—Signal line (ckt #111) or return
® Readresistance between sockets 5 ohms or open. tine (ckt #112) is open. Then go
81 and S2 gn the engine harness to 42-30.
connector.

42-4 Check SRS Resistance

® Read resistance of the SRS across | Less than s————————— G0 {0 42-12.
the sensor connector pins A and B.| 100 ohms.

From 100 10 =————r———— G0 10 425
200 ohms.

Greater than ——————C0 t0 42-12.
200 ohms:
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Section 4
. TROUBLESHOOTING CHARTS

E. CODE 42 - SYNCHRONOUS REFERENCE SENSOR (SRS) (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

42.5 Check TRS/SRS Gap

(Note: You'll probabtly have to

remove the ECM 1o perform this

check )

@ Barthe engine untilthe TRS is over
a TRS "tooth” of the pulse wheel.

¢ Tap the front of the camshatt
rearward with a soft hammer (to
remove camshaft end play).

® instail the TRS/SRS alignment tool
{tool J-34729), see Service Bulletin

Incorrect gap. m———————-! 0csen the screw at the top of

the TRS/SRS mounting bracket
(don't fouch the two screws that
go into block front end plate
-they will affect engine timing).
Adjust the TRS/SRS until the gap
setting is correct. Tighten screw.
(If problem returns, pulse wheel
may be loose or bad.) Then go
to 42-30.

for details) and check the gap.

{nominal gap is 0.02" or 0.5 mm). Gap setting is correct. =====Go {0 42-6.

42.6 Check for TRS Code
® Was there also a Code 417 Yes.

®

42.7 Check ECM
Connectors
¢ Checkterminals atthe ECMengine
harness connector (both the ECM
ang harness side) for damage:
bent, corroded, and unseated
pins or scckets.

Goto42-8.

Goto 42-7.

Terminals ang =——————— G0 1o 42-15.
connectors are okay.

Problem foungd. =R e nair terminals/connectors.
Then go to 42-30.

42:8 TRSResistanceCheck

® Read resistance between sockets
T1 and T2 on the engine harness
connector.

Less than or —-—-L-Go to 42-9.

equal to 200 ohms.

Greater than =———————————— G to 42-10.
200 chms or open.
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Section 4
. TROUBLESHOOTING CHARTS

E. CODE 42 - SYNCHRONOUS REFERENCE SENSOR (SRS} (Cont'd.)

STEP'SEQUENCE RESULT WHAT TO DO NEXT
42.9 Check for Short
# Disconnect TRS connector. Less than or _—LSignai line (ckt #110) is shorted
# Read resistance between sockets equa! to 10,000 ohms. to the return line (ckt #109).
T1 and T2 on the engine harness Repair short. Then go to 42-30.
connector.

Greater than =——————————G0 {0 42-11.
10,000 chms or open.

42-16 Open TRS Line Check
e Install a jumper wire between Less than Of se———C0 {0 42-11.
sockets A and B of the TRS equal to 5 ohms.
harness connectors.
® Read resistance between sockets Greater than ﬁSignal line {ckt #110) or return

T1 and T2 ot the engine harness S ohms or open. line (¢ckt #109) is open. Repair
connector. open. Then go to 42-30.
. 42-11 TRS Test
e Read resistance of the Timing Less than =e——0 {0 42-13.
Reference Sensor across the 100 ohms.

sensor connector pins A and B.
From 100 10 =———ree——— 0 10 42-7.

200 ohms.
Greater than =——————0 10 42-13.
200 ohms.
42-12 Check SRS
Connectors
® Checkconnectorsatthe SRS (both Connectors . »-Replace SRS. Then go to 42-14.
the harness side and the SRS are okay.
side) tor corrosion, damaged or
unseated pins or sockets, or bad Problem found, =————————fRepair terminals/connectors.
contacts. Then go to 42-30.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 42 - SYNCHRONOUS REFERENCE SENSOR (SRS) (Cont'd.)

harness side and the sensor side)
for damage; bent, corroded or
unseated pins or sockets, or bad
contacts.

Problem foun [ m———

 STEP/SEQUENCE RESULT WHAT TO DO NEXT
42.13 Check TRS
Connectors
® Check connectors at the Timing Connectors =————————te- Replace Timing Reference
Reference Sensor (both the are okay. Sensor. Then go to 42-14.

Repair terminals/connectors.
Then go to 42-30.

42:14 Verity SRS'TRS

® Turn ignition off.

@ Reconnect all connectors.

e Clear codes.

& Start and run engine until the
"Check Engine"” light comes on
or for 1 minute.

¢ Stop engine.

# Read historical codes.

Code 25 (no codt—:s)‘ﬂ-L
Code 42 reappears (and

any other codes).

Code(s) Othe em———
than Code 42 received.

Repairs are complete.

If the TRS was just replaced, go
to 42-7. if the TRS was not
replaced, go to 42-6.

Go to START-1, page 17, to
service other codes.

42:15 Verify Cranking
Yoltage

® Connect all connectors.

® Turn ignition off.

® Wire a 6-pin power connectorto a
fully charged battery (12 volt).

e Connect to ECM.

¢ Try to stari engine.

Engine stans.——r

not start.

Replace battery. If a voltage
equalizer is installed, check
operation of equalizer. Indications
are equalizer is not working.
Then go to 42-30.

Engine does ==————pReplace ECM, then go to 42-30.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 42 . SYNCHRONOUS REFERENCE SENSOR (SRS) {(Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

42.30 Verity Repairs

* Turn ignition off.

® Reconnect all connectors.

® Turn ignition on.

o Clear codes.

® Note status of “Check Engine”
light.

e [f "Check Engine” light does not
stay on, start engine and run until
the "Check Engine” light comes
on or for 1 minute.

® Stop engine.

® Read historical codes.

Code 25 (no c?tt
Code 42 (and

any other codes),

except Code 42.

Repairs are complete.

All system diagnostics are
complete. Please review this
section from the start to find
the error.

Any other Codes =——mm——ge- G0 to START-1, page 17,

to service other codes.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 43 - LOW COOLANT

NOTE — This chart is only 1o be used it:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Duagnosis of DDEC-I| was started at step Stan-1 (pg 17) and you have now been referred here.

When Mode 02 (Historical Codes) is dispiayed on the DDR, acditional audit trail information is also shown. For an understanding of this information,
refer to the exampie given in the Code 85 chart.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
43-1  Multipie Code Check
® Were there any other active codes Yes. -Service other codes first,
besides Code 437
No. o to 43-2.
43.2 Check Coolant Leve! '
& Check if coolant level is full. Full. Go to 43-3.
Low. »Determine causes for low coolant

(see maintenance manual) and
refill radiator. Then go to 43-30.

43-3 Clean Covolant Leve!

Sensor

® Turn ignition off. Code 25 (no codes): Repairs are complete.
® Disconnect CLS connector.
® Unscrew CLS. Code 43 (and Go to 43-7.
o Wipe sensor clean with a clean any other code).

rag.
® Reinstallsensorand CLS connector. Any other codes Go to START-1, page 17, to
® Turn ignition on. except Code 43. service other codes.

® Clear codes.

¢ Startand runengine untilthe “Stop
Engine"” light comes on or for 1
minute.

# Stop engine.

® Read historical coges.

43-6 _Ground Wire Check

® Turn ignition off. Always less than me————4e Replace CLS. Then go to 43-30.
# Disconnect CLS connector. or equal tc 5 ohms.
® Read resistance between socket
A of the CLS harness connector Greater than === The CLS ground has a bad
and a good battery ground (also 5 ohms or open. connection or is open. Replace
try shaking the wire while reading wire in pin A of the CLS
resistance). connector. Run it to a good

battery ground. Do not use
chassis ground. Then go to
43-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 43 - LOW COOLANT (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
43.7 CLS Probe Check
® |gnition off. “Check Engine” Replace CLS. Then go to 43-30.
® Unscrew CLS. light always on.
® Place CLS in a cup of water. Have

threads and probe in water. “"Check Enging " =—— Replace CLS. Then go to 43-30.
® Turn ignition on. s light never on.
® Clear codes.
® Start engine. Run untit "Check No “Check Engine" light === Go t0 43-6.

Engine” tight comes on or for 1 while in water and “'Check

minute. Engine” light while out ot
o If "Check Engine” light is not on. water,

® Remove probe from water.
e After 30 seconds, stop engine.

43-30 Verity Repairs

e Turn ignition off. Code 25 (no codes) =3 Repairs are complete.
e Reconnect all connectors.
® Turn ignition on. Code 43 (anJ m—— Al system diagnostics are
. @ Ciear codes. any other code). complete. Please review this
e Startand runengine untilthe “Stop section from the start to find
Engine” light comes on or for 1 the error.
minute.
® Stop engine. Any other codes—L-Go to START-1, page 17, to
® Read historical codes. except Code 43. service other codes.

May 1988 Copyright 1988 Detroit Diesel Corporation Page 267



Coolant Level Sensor
P/N 23503507

CLs
Switched
= I . ﬂ MODULE | +12V DC.
T | ' 1 - ECM
Hm @ L L Blank
=] E E
U_ _I @ D 115 13 3ignal
o © a
st ] e
m X A
> ©
e = sare
Ground
ECM Vehicle Harness Connector
P/N 12015799 Coolant Level Sensor Cirguit

MmMOoOOom

X . IO

ECM Vehicle Harness Connector Electronic Control Module (ECM)
P/N 12034398

Page 268 Copyright 1988 Detroit Diese! Corporation May 1988



Section 4
. TROUBLESHOOTING CHARTS

E. CODE 43 - TWO PIECE {DDC P/N 23503507) LOW COOLANT

NOTE — This chart is only to be used if:
1) Ali basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-It was started at step Start-1 {pg 17) and you have now been refetred here.

When Mode 02 (Historica! Codes) is displayed on the DDR, additional audit trail information is also shown. For an ungderstanding of this information,
refer to the example given in the Code 85 chan.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
43.1 _Multiple Code Check
@ Were there any other active codes Yes: - Service other codes first.
besides Code 437
No. e (30 t0 43-2.

43:2 Check Coolant Level
® Check if coolant levet is tull. Full: - Go to 43-3.

Low: - Determine causes for low coolant
(see maintenance manual) and
refilt radiator. Then go to 43-30.

. 43-3 Clean Coolant Level
Sensor
® Turn ignition off. Code 25 (no Codes) m———Ronairs are complete.
# Disconnect wires to CLS probe.
e Unscrew CLS probe. Code 43 (an( e— G0 10 43-7.
® Wipe probe cleanwithacleanrag. any other code).
® Reinstal! probe.
e Connect wires to CLS probe. Any other COdes m——Go to START-1, page 17, t0
& Turn ignition on. except Code 43. service other codes.

® Clear codes.

® Start and run engine untilthe "Stop
Engine” light comes on or for 1
minute.

® Stop engine.

® Read historical codes.

43-6  Ground Wire Check

& Turn ignition off, Always less than ew——————t- Replace CLS module. Then go
® Disconnect CLS connector. or equal to 5 ohms. to 43-30.
& Read resistance between socket
C of the CLS harness connector Greater than ==memwa—w—auge-The CLS ground has a bad
and a good battery ground (also 5 ¢hms or open. connection or is open. Replace
try shaking the wire while reading wire in pin C of the CLS
. resistance). connector. Run it to a good

battery ground. Do not use
chassis ground. Then go to
43-30.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 43 - TWO PIECE (DDC P/N 23503507) LOW COOLANT (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
43.-7 CLS Probe Check
® [gnition off. “Check ENQine" ——————— G0 to 43-8.
& Unscrew CLS probe. light always on.
® Place CLS in a cup of water. Have
threads and probe in water. : "Check ENGing' =———————mReplace CLS probe. Then go to
# Turn ignition on. light never on. 43-30.
e Clear codes.
@ Start engine. Run until “Check No "Check Engine” light—rGo to 43-6.
Engine” light comes on or for 1 while in water and "Check
minue. Engine"” light is ON while
¢ If "Check Engine” light is not on. out of water.

® Remove probe from water.
® After 30 seconds, stop engine.

43-8  Check for Open
® Turn ignition off. Less than e———- G0 10 43-30.
# Disconnect CLS module connector. 2M ohms.
e Measure resistance between ping
A and B on the vehicle harness Equa! {0 Of me—G0 t0 43-9.
sige while probe is in coolant, greater than 2M ohms.

43.9 Check Probe Loads for

Open
® Check the connection onthe CLS Everything appears s G0 10 43-10.
probe and the terminals in the to be okay.

CLS connector.

Probiem found.——r Repair problem. Then to 43-30.

43:10 Check for Open l
® Measure resistance between pin Either reading Open wire. Repair. Then go to

A and the center screw on the is greater than 5 ohms. 43-30.
probe.
@ Repeat above for pin B and the .
screw on the side of the probe. Both readings =—————Repiace CLS probe. Then go to
are less than 5 ohms. 43-30.

43-30 Verify Repairs

® Turn ignition off. Code 25 (no codes): Repairs are compiete.
® Reconnect all connectors. . |
& Turn ignition on. Code 43 (and All system diagnostics are
® Clear codes. any cther code). complete. Please review this
® Startand run engine untilthe “Stop section from the start to find
Engine” ight comes on or for 1 the error.
minute.
® Stop engine. Any other codes Go to START-1, page 17, t0
® Read historical codes. except Code 43. | service other codes.
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Section 4

TROUBLESHOOTING CHARTS

E. CODE 44 - OIL OR COOLANY OVERTEMPERATURE

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-Il was started at step Start-1 (pg 17) and you have now been referred here.

When Mode 02 (Historica! Codes) is displayed on the DDR, additional audit trail information is also shown. For an understanding of this information,
refer 1o the example given in the Code 85 chan.

STEP/SEQUENCE

RESULTY

WHAT TO DO NEXT

44-1  Multiple Code Check

® Were there any other codes besides Yes.

Code 447

No.

= Service other codes first.

- Code 44 indicates that there was

an engine running condition at
which the temperature was higher
than it should have been. Refer
to the engine service manual to
determine potential causes for
high oil or coolant temperature.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 45 - LOW Ol PRESSURE

NOTE — This chart is only to be used if:
1) All basic mechanical checks and physical ingpections have been perormed with no problem found, and
2) Diagnosis of DDEC-It was gtarted at step Start-1 (pg 17) and you have now been referreg here.

When Mode 02 (Histoncal Codes) is displayed on the DDR, acditional audit trail information is aiso shown. For an understanding of this information,
refer to the example given in the Code 85 chart.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
45-1  Multiple Code Check
® Werethere anyother codes besides Yes. »-Service other codes first.
Code 457
No. #=-Code 45 indicates that there was

an engine running condition at
which the oit pressure was lower
than it should have been. Refer
to the engine service manual to
determine potential causes for
low oil pressure.
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 46 - LOW BATTERY VOLTAGE

ROTE — This chart is only 10 be used it
1} Ali basic mechanical checks and physical inspections have been performed with nc probiem found, and
2} Diagnosis of DDEC-Il was started at step Starl-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
46-1 _Battery Check

e Start and run engine for 1 minute.

e Measure voltage on Battery +
terminal (red lead) to Battery —
terminal (black iead).

Engine does not start. == Determine cause for no-start,

Start with an inspection of the
battery (possiblydischarged}and/
or starting/charging systern. Refer
to Chart 2, page 37, as a further
aid in no-start diagnosis if the
battery and starting/charging
system are okay.

Less than or = Service discharged battery and/

equa! to 10.0 volis.

Greater than =———
10.0 voits.

or starting/charging system.

- (G0 10 46-2.

46-2 Voltage Check at ECM

® Keep engine running.
® Select ECM INPUT VOLT
{Mode 5) on the DDR for display.
& Observe ECM voltage reading on
DDR.

Less than or
equal to 10.0 volts.

Greater than m—————
10.0 volts.

= (G0 to 46-3.

- (50 10 46-5.

46:3 Voltage Check at ECM
Harness

e Turn ignition off.

e Disconnect the 6-way power
harness connector at the ECM.

® Read voltage from socket E, F,
A and B (red lead) of the 6-way
power harness connector and a
good battery ground (black lead).
Don't use ckt #150 as the ground
reference.

Less than or
equal to 11.5 volts.

Greater than =——sem—
11.5 volts.

G0 t0 46-4.

- (50 10 46-5.
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Section 4

TROUBLESHOOTING CHARTS

E. CODE 46 . LOW BATTERY VOLTAGE (Cont'd.)

STEP'SEQUENCE RESULT WHAT TO DO NEXT
46.4 Check for Bad Battery
+ Line
@ Remove both 20 Amp ECM fuses. Less than or -——-{bThe Battery + line near
@ Read voltage at socket A of one equal to 11.5 volts on the Battery is open, ora

20 Amp fuseholder (red lead) to
a good ground (black lead).

e Repeat voltage reading at other
20 Amp fuseholder.

either reading.

Greater than =————————s—
11.5 volts on both
readings.

corroded conn_ection exists at
the Battery + terminal. Repair
problem. Then go to 46-30.

+-The Battery + line between the
fuseholder and the ECM has an
open, or the ECM power
connector has a corroded
connection. Repair probiem.
Then go to 46-30.

46-5 Ground Check at the
ECM

® Disconnect the 6-way power
harness connector at the ECM (if
you have not previously done so).

¢ Read voltage on socket E of the
6-way power harness connector
(red lead) to socket D (black
lead).

® Alsoread voltage on socket A (red
lead) to socket C (black lead).

Less than Or =——eese—
equal to 11.5 volts on
either reading.

Greater than ee————
11.5 volts on both
readings.

-The ground wire (ckt #150) is
open or has a corroded '
connection, Repair ground wire.
Then go to 46-30.

(50 10 46-6.

46.6 Check ECM
Connectors

& Check terminals at the ECM 6-way
power harmess connector (both
the ECM and harness side) for
damage; bent, corroded and
unseated pins or sockets.

Terminals and
connectors are okay.

»=-Replace ECM. Then go to 42-6.

Problem found. —rﬁepair terminals/connectors.
Then go to 46-30.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 46 . LOW BATTERY VOLTAGE (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

46:30 Verlty Repairs

® Turn ignition off. Code 25 (no codes). —=Repairs are complete.

® Reconnect all connectors.

& Turn ignition on. Code 46 (and = Ali system diagnostics are

® Clear codes. any other codes). complete. Piease review this

® Note status of “Check Engine” section from the start to find
light. the error,

e If “Check Engine” light does not
stay on, start engine and run until Any other codes =—————=ip- Go to START:1, page 17,
“Check Engine” light comes on except Code 46. to service other codes.

or tor 1 minute.
® Stop engine.
® Read historical codes.
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 47 - FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE HIGH

NOTE — Tros chanas only 10 be used it
1} Al basic mechanical checks and physical inspections have been performed with no problem found. and
2) Diagnosis of DDEC-1l was started at step Start-1 {pg 17) and you have now been referred here.

STEP/'SEQUENCE RESULT WHAT TO DO NEXT
47-1 _ Multiple Code Check
No other codes: Goto47-2.

e \Were there any other active codes
beside Code 477 .

Yes, any or all
of the tollowing codes:
14-15, 23-24, 33-36.

of the above.

GotoENG5V-1,page 367.

Yes - but NONE s —mmme——— G0 10 47-2.

47-2 Sensor Check

® Turn ignition off.

® Disconnect FPS connector.

e Turn ignition on

® Start and run engine.

® Select Engine Temperature (Mode
13 or 18) on the DDR.

& Warm up engine until
engine temperature reading
is greater than 50 degrees C
(122 degrees F).

® Leave engine running at idle after
Warm up.

® Read active codes.

Code 48 (and any
codes except Code 47).

Code 47 (and any
other codes).

Go to 47-3.

Go 1o 47-5.

47:3 Return Circuit Check

® Turn ignition off.

® Disconnect the engine harness
connector at the ECM.

¢ Install a jumper wire between pins
A and B of the FPS harness
connector.

® Readresistance between sockets
M1 and Y2 on the engine harness
connecior.

Less than or
equal to 5 ohms.

Greater than
5 ohms or open.

Goto 47-4.

Return line (ckt #452) is open.
Repair open. Then go tc 47-30.
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P/N 12034398

Page 284 Copyright 1988 Detroit Diese!l Corporation May 1988



Section 4

TROUBLESHOOTING CHARTS
. E. CODE 47 - FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXY

47.4 Check FPS Connectors

# Inspect terminals at the FPS
connectors (sensor side and
harness side) for damage; bent,
corroded, and unseated pins or
sockets.

Terminals and
connectors are okay.

Problem found:

-Replace FPS. Then go to 47-30.

Repair terminais/connectors.
Then go to 47-30.

47-5 Check for Short

& Turn ignition off.

e Disconnect the engine harness
connector at the ECM.

# Read resistance between sockets
W1 and M1 onthe engine harness
connector.

Less than or
equal to 10,000 ohms.

10,000 ohms or open.

Signal line (ckt #905) is shorted
to the engine + 5 Volt line (ckt
#416). Repair short. Then go to
47-30.

Greater than ——— G0 10 47-6

47-6 Check for Short to
Battery +

® Remove both 20 Amp fuses to the
ECm.

#® Disconnect the vehicle harness
and 6-way power harness
connectors at the ECM.

® Read resistance between socket
M1 of the engine harness
connector and socket B3 of the
vehicle harness connector.

@ Also read resistance between
socket M1 on the engine harness
connector and the tollowing
sockels on the 6-way power
harness connector. A, B,Eand F.

greater than 10,000 ohms
or open.

All readings are =——————-t- G0 {0 47-8.

Any reading is A short exists between the
iess than or equal to sockets where less than 10,000
10;000 ohms. ohms resistance was read. Repair

short and reinsert tfuses (or reset
breakers). The go to 47-30.
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Section 4
TROUBLESHOOTING CHARTS

. . CODE 47 . FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE HIGH (Cont'd.)

STEP/SEQUENCE . RESULT WHAT TO DO NEXT
47.7 _Final Check
o Reconnect all connectors. Code 47 Replace ECM. Then go to 47-30.
@ Turn ignition on. |
e Clear codes. No codes: Repairs are complete.
® Start engine. Run for one minute
or unti! "Check Engire” light Any other codes——rGo to START-1, page 17,
comes on. except Code 47. to service other codes.

® Stop engine.
e Check active codes.

47-8 Check FPS Connectors
® Inspectterminals atFPS connectors Terminals ang s=————————Replace FPS. Then goto 47-7.

(sensor and harness sides) for connectors are okay.
darmage; bent. corroded and
unseated pins or sockets. Problem 10und.———T— Repair terminals/connectors.
Then go to 47-30.
. 47-30 Verify Repairs

® Turn ignition off. Code 25 (no codes): Repairs are complete.

® Reconnect all connectors.

& Turn ignition on. Code 47 {and All sysiem diagnostics are

e Clear codes. any other codes). complete. Please review this

® Note status of "Check Engine” section from the start to find the
lignt. error.

e If "Check Engine” light does not
stay on, starl engine and run unitil Any other codes mm———— G0 1o START-1, page 17,10
“"Check Engine” light comes on except Code 47, service other codes.

or engine has run warm (greater
than 50 degrees C, 122 degrees
F) for 1 minute.

® Read historical codes.
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Section 4

TROUBLESHOOTING CHARTS
[E. CODE 48 - FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW

NOTE — This chart is only to be used if:
1) All basic mechanical checks ang physical inspections have been performed with no probiem found, and
2) Diagnosis of DDEC-1l was started at step Stani-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
48-0 Check Fuel Filters
e Are fuel filters plugged? Yes. » Replace Fuel Filters.

Then go to 48-30.

No: =G0 to 48-1.

48-1 Multiple Code Check

® Were there any other active codes
beside Code 487

ND other Codes mmmmm—— G0 t0 48-2.

Yes, any or all Go to ENG5V-1, page 367.
of the following codes:

14-15, 23-24, 36.47.

Yes - but none Goto 48-2.

of the above.

48-2 Sensor Check

® Turn ignition off.

® Disconnect FPS connector and
install a jurmper wire between
sockets B and C of the FPS
narness connector.

® Turn ignition on.

® Read active codes.

e If active Code 47 or 48 exists, go
to RESULT column.

¢ |f no active Code 47 or 48 exists,
start and run engine until either
active Code 47 or 48 appears or
the engine temperature (Mode
13 or 18 on DDR) has been
greater than 50 degrees C
(122 deg F) for more than
1 minute.

Code 47 (and any—JbCheck to be sure ECM and FPS
coces except Code 48). connectors are wired properly.
it wired properly then go to 48-3.

Code 48 (and any == G0 1o 48-4.
other codes).

NO codes st (5.0 10 48-4.
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 48 - FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP'SEQUENCE

RESULY

WHAT TO DO NEXT

48-3 Check FPS Connectors

@ Turn ignition off.

e inspect terminals at the FPS
connectors (sensor side and
harness side) for darnage; bent,
corroded, and unseated pins or
sockets.

Terminals and
connectors are okay.

Problem found:

Replace FPS. Then go to 48-30.

Repair terminals/connectors.
Then to to 48-30.

48-4 Check for + 5 Voits

e Turn ignition off.

® Remove jumper wire.

¢ Connect vehicie harness to ECM.

® Turn ignition on.

® Read voliage on FPS harness
connecteor. socket C (red lead) to
socket A (black lead).

Between 4 {0 w———— G0 t0 48-5.

6 volts.

Less than
4 volts.

= GO to 48-8.

Greater than m— G0 to 48-10.

6 volis.

48-5 Check for Signal Open

® Turn ignition off.

¢ Disconnect engine harness
cennector at the ECM.

e Install a jumper wire between
sockets A and B of the FPS
harness connector.

& Read resistance between sockets
M1 and Y2 on the engine harness
gonngctors.

Less than Of m——me——- 50 10 48-11.

equal to 5 ohms.

Greater than =———————e——- Signal line (ckt #905) or return

5 ohms or open.

line (ckt #452) is open. Repair
open. Then go to 48-30.

48:6 Check for Short

® Remove jumper wire.

e Disconnect the engine harness
connector at the ECM.

e Read resistance between sockets
A and B on the FPS harness
connector.

Less than Or me———Signal line (ckt #905) is shorted

equa! to 10,000 ohms.

to the return line (ckt #452).
Repair short. Then go to 48-30.

Greater than =——— G0 10 48-12.

10,000 ohms or open.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 4B - FUEL PRESSURE SENSOR (FPS] SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
48:7 Check ECM
Connectors
@ Checkterminals atthe ECMengine Terminals and = Replace ECM. Then go to 48-30.
harness connector (both the ECM connectors are okay.

and harness side) for damage;
bent, corroded and unseated pins Problem found = Repair terminats/connectors,
or sockets. Especially W1, M1 Then go to 48-30.

and Y2 terminals and pins at
ECM.

48-8 Check for Open +§

Yolit Line

® Turn ignition off. LESS than Of ————— G0 10 48-9.

& Disconnect the engine hamess egual 10 5 ohms,
connector at the ECM.

® Install & jumper wire between Greater than =——————1The engine + 5 Volt line (ckt
sockets A and C of the FPS 5 ohms or open. #416) is open. Repair open.
harness connector. Then go to 48-30.

. ® Read resistance between sockets

W1 and Y2 on the engine harness
connectar.

48-9  Cheock for Short

¢ RBemove jumper wire, Less than Of =———————- The engine +5 Vol line (ckt

® Read resistance between sockets equal to 10,000 ohms. #416) is shorted to the return
A ang C of the FPS harness line (ckt #452). Repair short,
connector. Then go to 48-30.

Greater than =—e——- G 10 48-12.
10,000 ohms or open.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 48 - FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
48-10 Check for Short to
Battery +
e Remove both 20 Amp fuses to the All readings are =———————Go to 48-12.
ECM. greater than 10,000 ohms
e Disconnect the vehicle harness or open.
and 6-way power harness ’
connectors at the ECM. Any reading is s A short exists between the
® Read resistance between socket less than or equal to sockets where less than 10,000
M1 of the engine harness 10,000 ohms. ohms resistance was read. Repair
connector and socket B3 of the short and reinsen fuses (or reset
vehicle harness connector. breakers). The Qo to 48-30.

@ Also read resistance between
socket M1 on the engine harness
connector and the following
sockets on the 6-way power
harness connector: A, B, E and F.

48-11 Check for Short on

. Ground
& Turn ignition off. Greater than s=—— G0 10 45-6.
& Remgve jumper wires. 10,000 ohms.

& Measure resistance between
sockets M1 and Y2 on the engine Less than o «r—— Sional line (ckt #905) and return
harness. equal to 10,000 ohms. line (ckt #852) are shorted

together. Repair short. Then go

to 48-30.

48:12 Replace FPS

® Turn ignition off. "Chetk ENgine " 'e——Go 10 48-7.
® Replace FPS. light comes on.
¢ Reconnect all connectors.
® Turn ignition on. “Check ENQing" ———- Go to 48-30.
® Clear codes. light does not
® Start engine. Run until “Check come on.

Engine” light comes on or for one

minute.
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Section 4
. TROUBLESHOOTING CHARTS

E. CODE 48 - FUEL PRESSURE SENSOR (FPS} SIGNAL VOLTAGE LOW (Cont'd.}

STEP'SEQUENCE . RESULT WHAT TO DO NEXT
— _ 48-30 VerifyRepalrs = |

& Turn ignition off. Code 25 (no codes).——fﬂepairs are complete.

® Reconnect all connectors.

@ Turn ignition on. Code 48 (ang =————e- All system diagnostics are

e Clear codes. any other codes). complete. Piease review this

o Note status of "Check Engine” - section from the start to find

light. the error.

e |f “Check Engine” light does not
stay on, start engine and run unti! Any other codes——rGo to START-1, page 17, to
“"Check Engine"” light comes on except Code 48. service other codes.
or engine has run warm (greater
than 50 degrees C, 122 degrees
F} for 1 minute.

¢ Read historical codes.
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Section 4
. TROUBLESHOOTING CHARTS

E. CODE 51 - EEPROM FAILURE (EEPROM = ELECTRICALLY ERASEABLE, PROGRAMMABLE READ
ONLY MEMORY)

WOTE — This chart 15 onty 1o be used it
1} Al basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-H was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
® An error has been detected inthe Contact your distributor/dealer
EEPROM in the ECM. to have the EEPROM
reprogrammed and/or ECM
replaced.

NOTE—This code is historica! only and forces backup operation.
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NOTE

~ This chart is only lo be used if:

Section 4

TROUBLESHOOTING CHARTS
. E. CODE 52 - ECM - ANALOG TO DIGITAL FAILURE

1) Al basic mechanical checks and physical inspections have been performed with no problem foung, and
2) Diagnosis of DDEC-1l was started at step Start-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

82.1 Muitiple Code Check

@ Werethere any other codes besides Yes.

Code 527

No.

-Service other codes first.

#»-Replace the ECM. Then go to
START-1, page 17.
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Section 4
TROUBLESHOOTING CHARTS
. E. CODE 53 . EEPROM FAILURE AFFECTING CODE LOGGING (EEPROM = ELECTRONICALLY
ERASEABLE, PROGRAMMABLE READ ONLY MEMORY)

NOTE — Trus char is only to be used if:
1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-It was staned at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
® An error has been detected in the Contact your distributor/deater
EEPROM in the ECM which will to have the EEPROM
cause it to not log codes correctly reprogrammed and/ot ECM
or at afl. ) replaced.
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Set/Coast Switch*

ECM

_—X—m—-E-— Set/Coast Off
._541—|_'L1_,— Set/Coast On
‘Cruuﬁgi?ab!e ; I.r—--su— F2 |= Resume/Accel Off
! 0——545-—-'6-— Resume/Accel On
Resume/Accel Switch®
Fuse"" ]
Batt. + — 2 —q_/—3 —.)FI > 555 —] AZ |~ Cruise Enable Light
B3~ Ignition
Igniti lutch Heh®
pnition 553 Clutch Swite 543 —{G2|— Brake/Ciutch Off
531— J2|— Brake/Clutch On
On/OH Switch Brake Switch*
Battary Ground —
Vehicle Speed ] )
Sensor = —903-—F3— Vehicie Speed Signal, Open Collector**
EE & 2 566 —=1E2 |— Vahicle Speed Signal
&5 —E.'— Vehicle Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “off" position.

**Note: (Some applications may have circuit breakers instead of fuses). -
***Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits
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5
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2
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ECM Vehicle Harness Connector

P/N 12034398

Page 304

Copyright 1988 Detroit Diesel Corporation

May 1988




Section 4
TROUBLESHOOTING CHARTS

NOTE — This ¢chart is only to be used if:

. E. CODE 54 - VEHICLE SPEED SENSOR (VS§S)

1} All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagncsis of DDEC-Il was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULY

WHAY TO DO NEXT

54.1 Identity Type of
Vehicle Speed Sensor
Used

e Determine whether the VSS used
is gither:

— Type (1) is a magnetic pick-up
and may be one of the foliowing:
=+ transmission tailshaft sensor
«+ wheel rim sensor

=+« mechanical speedometer

cable adaptor sender
generator
OR

- Type (2) which outpuls a
square wave signal and
requires the additional use of
cikt #903 (see sketch), this
includes the ATEC (Allison
Transrnission Eiectronic
Controls) electronic speedo
Qutput.

Type (1) sensor. :[
Type (2) sensor.

Go to 54-2.

Go to 54-10.

54.2 Check for Type of
Failure

e Keep ignition on, eng:ne not
ranning.

@ Select SPD SENSOR DIAG (Mode
24) on the DDR for dispiay.

o Observe VSS counts on the DDR.

0to 11 counts.

12 to 242 counts.

Goto 54-3

Go to 54-9.

243 10 255 COUNTS et (50 10 54-7 .

54.-3 CheckforOpen |

@ Disconnect the ECM vehicle
hamess connector.

@ Alsodisconnectthe VSS connector.

& nstall a jumper wire between
sockets A and B of the VSS
harness connector.

@ Read resistance between sockets
EZ and E3 on the ECM vehicie
harness connector.

LSS than O sl GO 10 54-4.

equal to 5 ohms.

Greater than s——————The VSS signal line (ckt #556)

5 ohms or open.

or return line (ckt #557) is open.
Repair open. Then go to 54-30.

*Not recommended with DDEC 2.
May 1988
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ECM

Set/Coast Switch* .
542— F1 |~ Set/Coast Off
_£&1— J1 = Set/Coast On
“Cruise Enable”]

Light P.}'—w‘——' F2 |~ Resuma/accel Off
1 —545——{G3 |~ Resume/Accel On

Resume /Accel Switch®

Fuse**

Batt. + — 2 —q_/»—3 —o/\’[ 555 —{ AZ]— Cruise Enabie Light
o 439 - B 3]~ Ignition
gnition Ut SNEE - 543 —]G2 ] Brake/Clutch Of
531—2— Brake/Ctutch On

Brake Switch*

On/Off Switch
—
Battery Ground .
Vehicle Speed -
Sensor r——903- -‘ﬂr— Vehicle Speed Signal, Open Collector **
EB Hm—g- Vehicle Speed Signal
SS?—'LE— Vehicle Speed Return

vehicle Harness Connector

“Note: All switches are shown in the “off” position.
“*Note: (Some applications may have circuit breakers instead of fuses),

*““Note: CKT #3903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

5081555916
419] 509{ 439

901} 900( 952
510( 417

: 451} 5565
4

mooOoO o>

57
1 54215441903 m
528[543] 545

523(524 1115
541 | 531]|908| W
505| 902|972
1 2 3

ECM Vehicle Harness Connector
P/N 12034398
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 54 - VEHICLE SPEED SENSOR (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
54.4 Check for Short to
Ground

o Turn ignition off. Less than or Either the signal wire (ckt #556)
e Disconnect the ECM vehicle equal to 10,000 ohms or the return wire (ckt #557) is

harness connector. on either reading. shorted to ground. Repair short.
® Read resistance between socket: Then go to 54-30.

E2 and a good ground.
® Also read resistance between Greater than se—————— G0 10 54-6.

socket E3 and a good ground. 10,000 ohms on

both readings.

§4.5 Check Vehicle Speed

Sensor
e Read resistance of the Vehicle Less than ee—————— G0 t0 54-6.
Speed Sensor. 50 ohms.
From 50 to —-reo to 54-8.
. 3,000 ohms.
Greater than eew——G0 10 54-6.

3,000 ohms or open.

84.6 Check VSS

Connectors
® Inspect terminals at the VSS Termingls ang m—————Replace VSS. Then go to 54-30.
connectors (sensor side and connectors are okay.
harness side) for damage,
corrosion, and unseated pins or Problem found. sewme—e=——e- Repzir terminals/conneclors.
sockets. Then go to 54-30.

54.7 Check for Short 1o

Power
® Turn ignition on. Less than Of =————— G0 10 54-8.
@ Read voltage at the ECM vehicle equal to 4 volts.
harness connector, socket E3
{red lead) to a good ground Greater than —ere———-The VSS or VSS return line (ckt
(black lead). 4 volts. #557) is shorted 1o battery or
some other source of voltage.
. Repair shon. Then go to 54-30.

May 1988 Copyright 1988 Detroit Diese! Corporation Page 307



moQ o>

Xe IO

ECM Vehicle Harness Connector

P/N 12034388
ECM
BetConst Swhch® S
’Q_F‘—‘ Ast/Const ON
oSt ;1 }— Ket/Comt O
%ﬂﬁl“ S FZ = Py o
1 Ga}- on
Pairrs Aooe! Swrttch® [
Fuse"®
m.._z—i_f\-S—o'\'rJ@tb——m = :rmm
= Jon
gniton u.amensnm = on
1 rakeCiutch On
OO Guitcn ks Burtich®
Baliery Grownd
Vehicia Sosed
Seract == = 9= = F3 b Vahicie Speec Signal. Ooen Collector * *

Lm0 ee———— [ oot
7——1E3 [~ vehicie Sowsd Raturm

Vehicis Hemess Connector
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 54 - VEHICLE SPEED SENSOR (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
54-8 Check ECM
Connectors

® Check terminals at the ECM vehicle
harness connector (both the ECM
and harness side) for damage; bent,
corroded and unseated pins or
sockets.

connectors are okay.

Terminals anQ =———————Replace ECM. Then go to 54-30.

Problem found. st Repair terminals/connectors.

Then go to 54-30.

54-9 Vehicle Speed
_Mechanical Checks

e Check if any metal, etc., is lodged
between the VS8 and the pulse
wheel.

® Check if sensor is toose.

o Make sure VSS pulse wheel is in
fixed position relative to magnetic
pickup.

e Check for proper air gap between
magnetic pickup and pulse wheel,

Okay.

Not okay.

Go to 54-6.

Repair. Then go to 54-30.

54-10 Check for Short to
Ground

e Turn ignition off.

e Disconnect the ECM vehicle
harness connector.

® Read resistance between socket
E2 and a good ground.

equal to 100 ohms.

100 ohms or open.

Less than Of —————— The VSS signal line (Ckt #556

and/or ckt #903) is shorted to
ground. Repair short. Then go
to 54-30.

Greater than ee——G0 t0 54-11.
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ddddda)

U w

€-Way Power Harness Connector

P/N 12066317
€cM
SariCoas: Switch’
S42aned
e S | ]
"Cryise Enabhe’ . F ot
Light Mo as ~  on
Rasima Accel Swich®
Fuser
Batt s == 7 =—y_fo— 3 —a=¥) -SSR W N Cruine Enabls Light
] - Kanttion
Igrutson o Clutch Swrich £43 » en ot
-, I BrakaCistch On

]
OO Switeh Beang Switch®

Sanery Groyna

Vo Speed

Vahicls Speed Signal. Open Cotctes"*

Sensor -0

Vehicie Speed Signal
[E3 [~ Venicie Speeo Retum

“Note: Alt swilches 8re Bhown i the “oH'" poghon
" Note: [Some appacationt Mty hwe SHTTUIE DREBRIS instead of luses)
Moty CKT MG used with CKT #5565 for npan collscion Yanicie SOy Sensors

Cruise Control Circuits

modO o»

X IO

ECM Vehicle Harness Connector
P/N 12034398

l
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 54 - VEHICLE SPEED SENSOR (Cont'd.}

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

54-11_Check for Open

® Disconnect the ECM 6-way power
harness connector.

@ install a jumper wire between
socket D of the 6-way connector
and socket E2 of the ECM vehicle
harness connector.

¢ Find the VSS end {(non-ECM end)
of the wire for ckt #556.

® Read resistance between this other
end of ckt #556 and a good
ground.

e Repeat measurements with the
jumper between socket D of
the 6-way and socket F3.

5 ohms or open.

Less than or
equal to 5 ohms.

Greater than ee———1The VS8 signal iine (ckt #556

and/or ckt #903 is open. Repair
open. Then go to 54-30.

The problem appears to be with
the device generating the vehicle
speed signal. Refertothe vehicle
manufacturer's specifications/
recommendations regarding
diagnosis and/or replacement
of the vehicle speed signal
generator.

54:30 Verity Repairs

® Turn ignition off.

¢ Reconnect all connectors,

® Turn ignition on.

® Clear codes.

& Note status of "Check Engine”
light.

& { "Check Engine” light does not
stay on, start engine and run until
"Check Engine"” light comes on
or for 1 minute.

~ @ Stop engine.

& Read historical codes.

any other codes).

Code 25 (no codes). —-r- Repairs appear compiete. (Note:

the only way to completely verity
the repair is by road testing it. If
you drive it on the road and
Code 54 returng, please review
this section from the first step to
find the error.

Code 54 (aN0 mmmmsum——.ge All System diagnostics are

complete. Please review this
section from the first step to find
the error.

Any Other COOES s G0 t0 START-1, page 17.
except Code 54. to service other codes.
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ECM Engine Harness Connector
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{front engine} (rear engine)
(twisted pair)
Data Link 2 + ~—4| 3}—92: 925~ L3p==Data Link 2 +
Data Link 2- 926 926 3 Data Link 2=
Engine Marness Engine Harness
Connector Connector
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 55 - PROPRIETARY COMMUNICATION LINK FAILURE

NOQTE — This charl is only to be used if:
1} All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis ot DDEC-Il was started at step Start-1 {pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
55-1  ldentify Application
® This code is only applicable to Single engine. Go to 55-2.
dual (block) engine set-ups (i.e., l
where 2 ECMs are required). Dual engine Go to 55-3.
¢ ldentify your application. (dual ECM).

§5.2 Check if Code
Reappears

o Clear codes.

® Start and run engine for at least 1
minyte.

® Read historical codes.

Code 55 (AN] m—————-
any other codes).

No codes. —L

except Code 55.

Contact your distributor/dealer
to have the EEPROM
reprogrammed and/or ECM
replaced.

Return unit to service.

Any other codes ——L-Go to START-1, page 17,

to service other codes.

55.-3 Check for Open

& Turn ignition off.

® Disconnect the engine harness
connector at both ECMs.

¢ Install a jumper wire between
sockets L3 and M3 on one of the
two engine harmess connectors.

® Read resistance between sockets
L3 and M3 on the other engine
harness connector (if possible,
try to shake the harness while
measuring resistance, look for
connectors between ECMs, aiso
shake if found).

or egual to 5 ohms.

5 ohms or open.

Always less than ee———— G0 to 55-4.

Greater than =———Either the Data Link 2 + wire

(ckt #925) or the Data Link 2 —
wire (ckt #826) is open. Repair
open. Then go to 55-30.
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ECM Engine Harness Connector

P/N 12034400
Master ECM Receiver ECM
{front engine) (rear engine)
(twisted pair
Data Link 2+ ==i{ 3f==02! 925~ L3 |— Data Link 2 +
Data Link 2~ —M3—926 g26 33— Data Link 2—
Engine Harness Engine Harness
Connector Connector

Proprietary Data Link Circuit

Electronic Control Module (ECM)
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 55 - PROPRIETARY COMMUNICATION LINK FAILURE (Con't.)

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

55.4 Check for Short
Between Wires

® Remove jumper wire.

® Again read resistance between
sockets L3 and M3 on one of the
two engine harness connectors
{if possible, shake harness while
measuring resistance).

Less than O se————e-The Data Link 2 + wire (ckt

equa!l to 10,000 ohms #925) is shored to the Data Link
at any time. 2 — wire (ckt #926). Repairshort.
then go to 55-30.

Always greater =————G0 to 55-5.
than 10,000 ohms.

§5.5 Check for Short
Between Data Link 2
+ and Ground

® Read resistance between socket
L3 on one of the two engine
harness connectors and a good
ground (if possible, shake harness
while measuring resistance).

Less than Of m———The Data Link 2 + wire (ckt
equal to 10,000 ohms #925) is shorted to ground.
at any time. Repair short. Then go to 55-30.

Always greater Go to 55-6.
than 10,000 ohms.

55.6 Check for Short
BetweenDatalink 2 —
and Ground

® Read resistance between socket
M3 on one of the two engine
harness connectors and a good
ground (if possibie, shake harness
whiie measuring resistance).

Less than or —l» TheDatalLink 2 — wire (ckt #926)

egual to 10,000 ohms is shorted to ground. Repair
at any time. short. Then go to 55-30.
Always greater (G0 t0 55-7.

than 10,000 ohms.

55.7 Check ECM
Connectors

e Check terminals at both ECM
engine harness connectors (check
both the ECM and harness sides)
for damage, corrosion and
unseated pins or sockets.

Terminals and —LReplace receiver ECM (always
connectors are okay. on the rear engine). Then go to
55-8.

Problem found.
Repair terminals/connectors.
Then go to 55-30.
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Section 4

TROUBLESHOOTING CHARTS

E. CODE 55 - PROPRIETARY COMMUNICATION LINK FAILURE (Con't.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
55.8 Check i Code
Reappears

® Turn ignition off.

¢ Reconnect all connectors.

@ Turn ignition on.

e Clear codes.

® Note status of "Check Engine”
light.

¢ if “"Check Engine” light does not
stay on, start engine and run until
"Check Engine” light comes on
or for 1 minute.

¢ Stop engine.

& Read historical codes.

Code 55 (ang =——
any other codes).

No codes.
Any other codes

except Code 55.

Reinstall original receiver ECM.
Replace master ECM (on front
engine). Then go to 55-30.

Repairs are complete.

Go to START-1, page 17,
to setvice other codes.

55.30 Verify Repairs

® Turn ignition off.

# Reconnect all conneclors.

e Turn ignition on.

¢ Clear codes.

# Note status of "Check Engine”
tight.

e If “Check Engine” light does not
stay on, start engine and run until
“Check Engine” light comes on
or for 1 minute.

e Stop engine.

® Read historical codes.

Code 25 (no Co—def‘:j
Code 55 (and

any other codes).

Any other codes—lb

except Code 55.

Repairs are complete.

All system diagnostics are
complete. Please review this
section from the first step to find
the error.

Go to START-1, page 17,
1o service other codes.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 56 . ECM - ANALOG TO DIGITAL FAILURE

. NOTE — This chart is only to be used if.

1) All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-1l was started at step Stant-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
56-1 Multiple Code Check
¢ Were there any other codes besides Yes. Setvice other codes first,
Code 567 . [
No. Replace the ECM. Then go to
START-1, page 17.
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 58 - CRUISE CONTROL SWITCHES

NOTE — This char is only 1o be used if:
1) All pasic mechamcal checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-It was started at step Start-1 (pg 17) and you have now been referred here

STEP/SEQUENCE RESULT WHAT TO DO NEXT

58-1 Determine Type of
Cruise Control System

® Check to see that this is a DDEC, Yes: -~ (50 to 58-4.
cruise control system.
e If itis a DDEC cruise control No. (G0 to 58-2.

system, do you know if it is either
a vehicie speed or engine speed
system?

58-2 Check if Calibration is
Set-Up for DDEC
Cruise Control

e Turn ignition on. Display reads: sem— You have an engine speed cruise
¢ Piug ODR into the 12 pin DDL N/A MPH CRUISE. control system. Go to 58-4.
connector.
e Select PROM ID {(MODE 03) for Dispiay reads: =———You have a vehicle speed cruise
. display. ## MPH CRUISE control system. Go to 58-4.

e Lookthroughdatabeing displayed (where ## = a number).
until MPH CRUISE is found.

58-3 Check ECM

Connectors
e Disconnect the vehicle harness Terminals anQ se—we——— Replace ECM. Then to to 58-30.
connector at the ECM. connectors are okay.

e Checkterminals atthe ECM vehicle
harness connector (both the ECM Problem foung =———=Repair terminals/connectors.
and harness side) for damage, Then go to 58-30.
corrosion and unseated pins or
sockets.
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.}

STEP/'SEQUENCE RESULTY WHAT TO DO NEXT

58.4 Checking-Out of
Cruise Control
Switches & Wiring *

To speed up the check-out of cruise control switches, Quick-check tables have been developed. These tests are all to
be run with the ignition on but the engine not running. Atso, a DDR must be plugged into the 12 pin, DDL connector. All
three Quick-Check Tables (Tables I-1If} must be gone through to completely check out the cruise control switches and
wiring. But the maximum number of Quick-Check steps you'll ever need to perform is 2+2+3 = 8 steps.

Example
Taking Table |, step 2 you would do the following:

. Ignition on. engine off. DDR pilugged in.

. Turn the Cruise Control On/Off switch to "On'.

. Select "CRUISE SWITCHES" (Mode 23) on DDR for display.

. Note the DDR dispiay. If, for example, it shows “??", you would proceed to Tabie Il If instead it shows "OFF", proceed
to step 58-6.

5. Whenever you are directed to the fault trees, you are always asked to recreate the same conditions which led you there.

in this example that would mean 1o turn the Cruise On/Of switch to “On” betore taking any readings.

BWA =

CRUISE CONTROL QUICK-CHECK TABLES

Table |
Check-Out of On/Off Switch & Wiring {Ignition “On", Engine Not Running)
On/Off DDR Readout If you get
Switch SET RESUME Being DDR this display,
Step Status Switch Switch Looked At Display Okay? then go to:
1 OFF OFF OFF CR'ON/QOFF SW OFF Yes Table |, Step 2
ON No 58-5
” No Table It
2 ON OFF OFF CR ON/OFF Sw OFF No 58-6
ON Yes Table Il
7 No Table Il

*If parking brake is wired into cruise system, block wheels and turn off parking brakes before beginning these tests.
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Section 4

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

TROUBLESHOOTING CHARTS

CRUISE CONTROL QUICK-CHECK TABLES (Cont'd.)

Table Il
Check.Out of Brake and Clutch Switches & Wiring (ignition “On”, Engine Not Running)*
On/Oft Ciutch DDR Readout If you get
Switch Brake Peda! Being DDR this display,
Step Status Pedal (if any) Looked At Display Okay? then go to:
1 ON OFF OFF BRAKE/CLT SW OFF Yes Table I, Step 2
ON No 58.7*
OPEN No 58-8
SHRT No £8-9
2 ON OFF ON BRAKE/CLT SW OFF No 58-10
{if no ON Yes Table Il, Step 3
clutch, OPEN No 58-11
skip to SHRT No 58-12 -
Step 3)
3 ON ON OFF BRAKE/CLT SW OFF No 58-13
ON Yes Table 11!
. OPEN No 58-14
SHRT No 58-15
Table itl
Check-Out of SET and RESUME Switches & Wiring
On/Off DDR Readout If you get
Switch SET RESUME Being DDR this gisplay,
Step Status Switch Switch Looked At Display Okay? then go to:
1 ON OFF OFF SET/COAST SW OFF Yes Table I, Step 2
ON No 58-16
OPEN No 58-17
SHRT No 58-18
2 ON ON OFF ~ SET/COAST SW OFF No 58-19
ON Yes Table llt, Step 3
OPEN No 58-20
SHRT No 58-21
3 ON OFF OFF RES/ACCEL SW OFF Yes Table {Il, Step 4
ON No 58-22
QPEN No 58-23
SHRT No 58-24
4 CN OFF ON RES/ACCEL SW OFF No 58-25
ON Yas 58-26
. OPEN Nc 58-27
SHRT No 58-28

*if parking brake is wired into cruise system, block wheels and turn off parking brakes before beginning these tests.
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ECM

Set/Coast Switch”

542— F1 [ Set/Coast Oft
(et o 541—{ 71— SetCoast On
“Cmii?g%r:able" , —544—{F7 - Resume/Accel Oft
L —548—1 (531 |— Resume/Accel On
Resume/Accel Switch®
Fuse®* -
Batt. + — 2 ——q_/o—3 —Jr > 555—&}— Cruise Enable Light
— 438 - B3} Ignition
n Iutch h*
fonition sa Cluei AR 543 {62} Brake/Clutch Off
—_—
§31— J2 I— Brake/Clutch Cn
OriOH Switch Brake Switch®
Battery Ground |
Vehicle Speed -
Sensor o ——— 903-—&— Vehicle Speed Signal, Open Collector***
EB Hsse— 'E2 |- Vahicle Speed Signal
557—_@1— Vehicie Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “off” position.
“*Note: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #903 used with CKT #556 for open coliector Vehicle Speed Sensors,

Cruise Control Circuits

A

;]

c

)

E

| 542|544 903 L F
528| 543|545 G
523[524{115 H

J

K

ECM Vehicle Harness Connector
PIN 120343388
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
58.5 Check for Short at the
On/Off Ckt

® Turn ignition off.

@ Turn Cruise On/Off switch to OFF.

® Disconnect the vehicle harness
connector at the ECM.

® Read resistance between socket
F1 on the vehicle harness
connector and a good ground.

Less than or ——+

equal to 10,000 ohms
on either reading.

Greater than m—
10,000 ohms or
open on both readings.

Reconnect vehicle harness
connector. Turn ignition on. Then
run through steps of Table Il and
Table lil. If any DDR display
received is not okay, go to step
indicated. If Table It & !li pass,
then either the On/Off switch is
shoned or a short to ground
exists in ckt #558. Repair short
or replace switch. Then go to
58-30.

Goto 58-3.

58.6 Check for Open at the
On/Off Ckt

& Turn ignition off.
& Disconnect the vehicle harness
connector at the ECM.

e Turn ON the Cruise On/Off switch.

¢ Read resistance between socket
F1 on the vehicle harness
connector and a good ground.

Greater thar ————
5 ohms or open.

Less than Or e——— c—
equal to 5 ohms.

Either the On/Of switch is open
or ckt #558 is open, you have a
bad set/coas! switch, or you
have a bad battery ground.
Repair open or replace switch,
Then go to 58-30.

Go to 58-3.

58-7 Check for Shortedor
Miswired Brake
Switch

® Turn ignition off.
® Disconnect the vehicle harness
connecter at the ECM.

® Turn ON the Cruise On/Off switch.

® Read resistance between socket
J2 on the vehicle harness
connector and a good ground.

Less than Of =————e——-
equal to 10,000 ohms.

10,000 ohms or open.

Either the Brake or Clutch switch
is miswired or faulty. Rewire or
replace switch. Then go to
58-30.

Greater than su—— G0 t0 58-3.
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ECM

SetCoast Switch*
- SelCoast Off

K
@msas 5l | l— Set/Coast On
“Cruise Enable” >

Light 544— — Resume/Accel Off

t— Resumel/Accel On
ResumefAccel s»mtch‘
Fuse"*
Batt. + — 2 —a_/¥— 3 —o~¥{ > 555 [ Gruise Enable Light

= Ignition
Ignition Clutch Switch*
¢ : L Brake/Cluich OFf

lﬁlﬂﬂl’l

Ielalzl

B3 e

531 =t |— Brake/Clutch On

Js]

On/OH Switch Brake Switch*

Battery Ground

Vehicle Speed -
Sensor -~ 903-=~F31= Vehicle Speed Signal, Opan Collector***
566—;2_.— Vehicle Speed Signal
557=—={E3 |~ Vehicle Speed Return

Vehicie Harness Connector

*Note: All switches are shown in the “off” position.
*=Note: {Some applications may have circuit breakers instead of fuses).
***Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

A

B

c

D

£

| 542]| 544 003 F

528]| 543|545 G

523|524 }115 H

541} 531|908 P J

505! 902|972 K
1 2 3

ECM Vehicle Harness Connector
P/N 12034398

L
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 58 - CRUISE CONTROL SWITCHES {Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
58-8 Check for Open at the
On/Off Ckt

® Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

® Turn ON the Cruise On/Off Switch.

® Read resistance between socket
G2 on the vehicle hamess
connector and a good battery
ground.

5 ohms or open.

equal to § ohms.

Greater than e————————Cither the Brake or Clutch switch

i$ open or miswired, or an open
exists in ckt #543 or ckt #558.
Repair open or replace switch.
Then go to 58-30.

Less than Or ————————— G0 to 58-3.

58-9 Check for Short at the
Brake/Clutch On
Circuit

# Turn ignition off,

® Disconnect the vehicle harness
connector at the ECM.

® Turn ON the Cruise On/Off switch.

& Read resistance between socket
J2 on the vehicie harness
connector and a good ground.

® Also read resistance between
socket J2 and a good ground.

equal 10 10,000 ohms
on either reading.

10,000 ohms or open
on both readings.

Less than or —LEither the Brake or Clutch switch

is shorted or a short to ground
exists in ckt #531. Repair short
or replace switch. Then go to
58-30.

Greater than ——L Go toc 58-3.

58-10 Check for Bad Contact
or Clutch Switch

e Turn ignition off.

o Disconnect the vehicle harness
connector at the ECM.

e Turn on the Cruise On/Off switch.

® Apply a weight (brick or other) to
the clutch or have someone else
press and hold the clutch pedal
to the floor.

® Read resistance between socket
G2 on the vehicle harness
connector and a good ground.

equal to 10,000 ohms.

10,000 ohms or open.

Less than of ==———— Check if bad mechanical contact

between the Ciutch switch and
the Clutch. If okay, the Clutch
switchis bad. Repair bad contact
or replace clutch switch. Then
go to 58-30.

Greater than s se— 0 to 58-3.
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"ECM

SetiCoast Switch*

_—X—Slz—' F1 |— Set‘Coast Oft
——541— 1 |~ Set/Coast On
“Cruise Enable"

Light Pr—w—- F2 l— Resuma/Accel Off
1 #—545—G3{— Resumea/Accs! On

Resume/Accel Switch®

Fuse**
Batl. + — 2 —q_f—3 —r)r], > 555 —1 A2~ Cruise Enable Light
— 439 B 3= lgnition

Ignition Ciutch Switch®

ritio sg 543 —G2]— Brake/Clutch OFf
531 wm{ J2 }= Brake/Clutch On

OnIOft Switch Brake Switch®
Battery Ground
Vehicle Speed .
Sensor = — — 903= =4 F3 }— Vehicle Speeqd Signal, Open Collector "~

QB;——A——SSG-—- E2 Vehicie Speed Signa!
557 == E3 =~ Vehicle Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “off” pesition,
" *Note: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #9303 used with CKT #556 for open collector Vehicle Speed Sensors,

Cruise Control Circuits

A
B
c
510{ 417 D
: 451] 5561 557 r E
@ [s42]sa¢fo03| ] F
528543 545 G
523[524]115 H
J
K
ECM Vehicle Harness Connector D
P/N 12034388

J
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT

58-11 Check for Open at the
Brake/Ciutch Off Ckt

® Turn ignition off. Less than OF m—Go 0 58-3.

o Disconnect the vehicle harness equal to 5 chms.
connector at the ECM.

® Turn on the Cruise On/Off switch. Greater than ————Fither the clutch switch or brake

® Apply a weight (brick or other) to 5 ohms or open. switch or ckt #531 is open.
the clutch or have someone else Repair open or replace switch.
press and hold the clutch pedal Then go to 58-30.
1o the floor.

# Read resistance between socket
J2 on the vehicle harness
connector and a good ground.

58.12 Check for Short at the
Brake Off/Clutch

Circult
# Turn ignition off, Less than Of sre——Tither the Chutch switch is shorted
® Disconnect the vehicle harness equal to 10,000 ohms or a short to ground exists in cki
. connector at the ECM. on either reading. #543. Repair short or replace

® Turn on the Cruise On/Off switch. switch. Then go to 58-30.
® Apply a weight (brick or other) to

the clutch or have someone else Greater than - Go to 58-3.

press and hold the ciutch pedal 10,000 ohms or open

1o the flcor. on both readings.

# Read resistance between socket
G2 on the vehicle harness
connector and a good ground.
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ECM

Set/Coast Switch*
_X—az——l
| —541 et

“Cruise Enable”]
Light x— 44—
1 —545— G2

Resume/accet Switch*

Set/Coast O
Set/Coast On
Resume/Accel Qff
Resume/Acce! On

Fuse**
Batt. + = 2 —a_/— 3 —o—¥} > 855 ~—{AZ — Cruise Enable Light
- 439 Ignition
Ignit Civtch iteh*
gnition o utch Switc 543 ~—d Br Iutch O
531 —— Brake/Ciutch On
On/Oft Switcn Brake Switch®

Battery Ground

Vehicle Speed
Yehicle Speed Signal, Open Collector®**

Sansor = = 903~ =
Vehicle Speed Signal

ef——%—
557 == Vehicie Speed Retum

Vehicls Hamess Connector

*Note: All switches are shown in the “off” position.
*rNote: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #303 used with CKT #556 for open collector Vehicle Speed Senscrs.

Cruise Control Circuits

A

B

c

D

E

{@]sa2]5a4]003| |
528 | 543 545 G
523|524 (115 H

J

K

ECM Vehicle Harness Connector
PIN 12034398
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Section 4

TROUBLESHOOTING CHARTS

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE

RESULT WHAT TO DO NEXT

28-13 Check for Bad Contact
at the Brake Switch

® Turn ignition off.
¢ Disconnect the vehicle harness
connector at the ECM,

@ Turn on the Cruise On/Off switch.
® Apply a weight (brick or other} to
the clutch or have someone else
press and hold the clutch pedal

to the tioor.

® Read resistance between socket
G2 on the vehicle harness
connector and a good ground.

Less than o ————————¢ Determine brake switch
equal to 5 ohms. operation:;

— Air Operated
Be sure brake switch is
mounted in brake air supply
circuit, and that no kinks or
air leaks exist.

— Mechanical
Check switch actuator for
correct alignment and/or
sticking.

e Test switch operation: refer to
vehicle, OEM manual for switch
details.

® Make repairs or replace switch.

® When repairs are complete, go
10 58-30.

Greater than ————— G0 t0 58-3.
S ohms or open.

88.14 Check for Open at the
Brake/Clutch On Ckt

® Turn ignition off.

® Disconnect the vehicle harness
connector at the ECM.

& Turn on the Cruise On/Off switch.

® Apply a wetight (brick or other) to
the clutch or have someone else
press and hold the brake pedal
to the fioor.

® Read resistance between socket
J2 on the vehicle harness
connector and a good ground.

Less than Of e——— G0 t0 58-3.
equal to 5 ohms.

Greater than——L»Either the Brake switch or

5 ohms or open. ckt #531 is open. Repair open
or replace switch.
Then go to 58-30.
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ECM

Set/Coast Switch*
_X——Sdz—— F1 = SetiCoast Ott
| ——541—] 71~ Set/Coast On

"C'“iﬁgf‘?“*e" ; ’;-544——?{— ResumelAcce! Off
1 o—545——d33{— Resume/dccel On

Aesume/Acce! Switch®

Fuse**

Batt. + — 2 —a_f"— 3 —o—¥{ J—— 555 A2 |~ Cruise Enabie Light
439 - B 3= Ignition
Igniti Clutch Switch* —
enition cig Ty o543~ G2|~ Brake/Cluteh Off
531 =y J_2‘ |- Brake/Ciutch On
OR/Of Switch Brake Switch*
Battery Ground B
Vehicle Speed
Sensor -—— 903- F31— venicle Speed signal, Open Coltector=*
—~—{E21- vehicle Speed Signal
u—_ g
ﬁ_— Vehicle Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “off” position.
* *Note: (Some applications may have circuit breakers instead of fuses).

***Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

P——

A

8

c

o

E

& [552[544[0031mi! F
5281 543|545 G
523|524 115 H
J

K

ECM Vehicle Harness Connector
P/N 12034398
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

58:15 Check for Short at
the Brake /Clutch
Off Ckt

o Turn ignition off.

#® Disconnect the vehicle harness
connector at the ECM.

@ Turn on the Cruise On/Off switch.

® Apply a weight (brick or other} to
the clutch or have someone else
press and hold the brake pedal
to the floor.

® Read resistance between socket
G2 on the vehicle harness
connector and a good ground.

equal to 10,000 ohms
on either reading.

10,000 ohms or open
on both readings.

Less than or =———————Fither the Brake switch is shorted,

or ckt #543 is shorted to ground.
Repair short or replace switch.
Then go to 58-30.

Greater than =————— G0 10 58-3.

58:16 Check for Shorted or

Miswired Set Switch

® Turn ignition off.

® Disconnect the vehicle harness
connector at the ECW.

® Turn on the Cruise On/Off switch.

® Read resistance between socket
J1 on the vehicle harness
connector ang g good ground.

equal to 10,000 ohms.

10,000 ohms or open.

Less than or—-—L>Set switch is shorted or miswired.

Rewire or replace switch. Then
go to 58-30.

Greater than me——Go 10 58-3.

58-17 Check for Open at the
Set/Coast O Circuit

® Turn ignition off.
® Disconnect the vehicle harness
connector at the ECM.

® Turn on the Cruise On/Off Switch.

® Read resistance between socket
F1 on the vehicle harness
connector and a good ground.

5 ohms or open.

equal to 5 ohms.

Greater than mme———————4 - Either the Set swiich is open or

an open exists in cki #542.
Repair open or replace switch.
Then go to 58-30.

Less than of s~—————G0 to 58-3.
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Set/Coast Switch*

ECM

_‘7(-—542—'? Set/Coast Off
—541e— ;5 |— Set/Coast On
"Cruni?gETable“ 544 —d F2 b= Resume/Accel Off
———u: ‘0—545— G3~ Resume/Acce! On
Resume/Acce! Switeh* ||
Fuse** |
Batt + — 2 —4_/"o— 3 —e—¥y Y555 — A2 |~ Cruise Enable Light
- 429 - B 3} Ignition
ignition Clutch Switch*
v sta 543 G2}~ Brake/Clutch Off
531—{J2 |- Brake/Clutch On
On/Off Switeh Brake Switch*

l

[
Battery Ground

Vehicle Speed -
Sensor r~ = = 903= =1 F3 = Vehicle Speed Signal, Open Collector***

EE E -4 556 —] E2 |- Vehicle Speed Signal
5§57 == E3 |-~ Vehicle Spesd Return

Vehicle Harness Connector

*Note: All switches are shown in the “off" position,
**Note: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #9303 used with CKT #556 for open coliector Vehicle Speed Sensors.

Cruise Control Circuits

A

B

C

o)

E

@ | 542|544} 903 ﬁ( F
528| 5431 545 G
5231524|115 H

J

K

ECM Vehicle Harness Connector
P/N 12034398
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TROUBLESHOOTING CHARTS

Section 4

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont’d.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

58.18 Check for Short at the
Set/Coast On Circult

& Turn ignition off.

¢ Disconnect the vehicle harness
connector at the ECM.

@ Turn on the Cruise On/Off switch.

® Read resistance between socket
J1 on the vehicle hamess
connector and a good ground.

equal to 10.000 ohms
on either reading.

10,000 ohms or open
on both readings.

Less than Of ————Cither the Set switch is shorted

or a short to ground exists in
ckt #541. Repair short or replace
switch. Then go to 58-30.

Greater than s————— G0 10 58-3.

58.19 Check for Fauity or
Miswired Set Switch

& Turn ignition off.

e Disconnect the vehicle hamess
connector at the ECM.

e Turn on the Cruise On/Off switch.

® Findameanstopressandholdthe
Set switch.

@ Read resistance between socket
F1 on the vehicle harness
connector and a good ground.

10,000 ohms or open.

Less than or——Tp-Set switch is miswired or faulty.
equal to 10,000 ohms. Rewire or replace switch. Then

go to 58-30.

Greater than s——— G0 {0 58-3.

58.20 Check for Bad Contact
or Open at the Set/
Coast On Circuit

e Turn ignition off.

e Disconnect the vehicle harmess
connector at the ECM.

e Turn on the Cruise On/Off Switch.

o Findameanstopressandholdthe
Set switch.

® Read resistance between socket
J1 on the vehicle harness
connecior and a good ground.

Greater than
5 ohms of open.

Less than or
equal to 5 ohms.

»Either the Set switch is open or
not making a good contact, or
an open exists in ckt #541,
Repair open or replace switch.
Then go to 58-30.

GO to 58-3.
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ECM

Set/Coast Switch*

_X—s-tz—F— SevCoast Off
1 0—541—T— Set/Coast On
“Cruise Enable” f r—w—?— Resume/Acce! OH
nght -
1 S B4 5t (33 = Resume/Accel On
Resume/Acce! Switch® ||
Fuse** L
Batt, + — 2 ~q_f%— 3 —e—¥{ 3o 555 —4 AZ |- Gruise Enable Light
- 439 B 3 Ignition
Ignition Clutch Switch* 1
° cag o543 —1 G2 |~ Brake/Clutch Off
531—'15-- Brake/Clutch On
On/Ott Switch Drake Switch®
Battery Ground |
Vehicle Speed
Sensor = —903- -E-— Vehicle Speed Signal, Open Collector** -
EB B——*———s&s—g-— Vehicie Speed Signal
557 —=1E3 1= Vehicle Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “oH" pasition.
**Note: (Some applications may have circuit breakers instead of fuses).
**"Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

A

B

c

D

E

& [542]544]003| )] F
528 543] 545 G
523|524]1115 H

J

K

ECM Vehicle Harness Connector
PIN 12034398
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
58-21 Check for Short at the

Set/Coast Off Circuit
o Turn ignition off. Less than or Either the Set switch is shorted

or miswired or a short to the
ground exists inckt #542. Repair

equal to 10,000 ohms
on either reading.

e Disconnect the vehicle harness
connector at the ECM.

@ Turn on the Cruise On/Off switch.

o Findameansto press and hold the
Set switch.

¢ Read resistance between sockets
F1 on the vehicle harness
connector and a good ground.

® Also read resistance between
socket F1 and a good ground.

10,000 ohms or open
on both readings.

short or replace switch. Then go
to 58-30.

Greater than seee——— G0 t0 58-3.

58.22 Check for Shorted
or Miswired Resume
Switch

& Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

e Turn on the Cruise On/Off switch.

® Read resistance between sockets
G3 on the vehicle harness
connector and a good ground.

equal to 10,000 ohms.

10,000 ohms or open.

Less than O —————————f R esume switch is shorted or

miswired. Rewire or replace
switch. Then go to 58-30.

Greater than =———————- G0 t0 58-3.

58.23 Check for Open at
the Resume/Accel
Off Circuit

® Turn ignition off.

e Disconnect the vehicle harness
connector at the ECM.

e Turn on the Cruise On/Off switch.

e Read resistance between sockets
F2 on the vehicle harness
connector and a good ground.

5 chms or open.

equal to 5 ohms.

Greater than ———e————Cither the Resume switch

is open or an open exists in

ckt #544, Switch may be
miswired. Repair openorreplace
switch. Then go to 58-30.

Less than O =——mewa——_- 50 10 58-3.
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Fuse**

& Resume/Accel Switch®
Bau.+—2—tf'~—3—.)rL > 585 —t{ A2

Battery Ground

ECM

Set/Coast Switch*

542—
— )

“Cruise Enable"| 5dd—md]

Light x
§ (Y[ —

1" ]
Ignition 49 Ciutch Switch®
© mag 843
53w
On/Oft Switch Srake Switch®

Vehicle Speed
Sensor = = 503——

EA—— %

Set/Coast Off
Set/Coast On
Resume/Accel Off
ResumesAccet On

Cruise Enable Light
Ignition
Brake/Clutch OH

Brake/Ciutch On

Vehicie Speed Signal, Open Coliector***

Vehicle Speed Signal
Vehicle Speed Return

Vehicle Harness

*Note: All switches are shown in the “off" position.
**Note: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #903 used with CKT #556 for open collecter Vehicle Speed Sensors.

Cruise Control Circuits

Connector

50815

551916
509} 439

900| 952

510

417

mooO o>

5565

: 451

@ | 542

57
5441903 | Iy

528

543] 545

115

X« IG =N

523|524
41| 531
51902
1 2

5 908
50: 972
3

ECM Vehicle Harness Connector
PIN 12034398
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 58 - CRUISE CONTROL SWITCHES {Cont’d.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT

58.24 Check for Short at the
Resume/Accel On

Clreult
® Turn ignition off. Less than Of ee——Cithet the Resume switch is
e Disconnect the vehicle harness equal to 10,000 ohms shorted or a short to ground
connectior at the ECM. on either reading. exists in ckt #545. Repair short
o Turn on the Cruise On/O# switch. or replace switch. Then go to
e Read resistance betwaen socket 58-30.
G3 on the vehicle harness
connector and a good ground. Greater than ————er— Go to 58-3.

10,000 ohms or open
on both readings.

58.25 Check for Faulty or
Miswired Resume

Switch
e Turn ignition off. Greater than »Resume switch is miswired or
e Disconnect the vehicie harness 5 ohrms or open. faulty. Rewire or replace switch.
. connector at the ECM. Then go to 58-30. -
® Turn on the Cruise On/Off switch.
e Findameansiopressandholdthe Le§Ss than OF smwemm———0 {0 58-3.
Resume switch. equal to 5 ohms.

® Read resistance between sockel
G3 on the vehicle harness
connector and a good ground.
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ECM

Set/Coast Switeh*
- Set/Coast Off

_‘Xo—sﬁsz—-iﬁ
4 =541 )1 |— Set/Coast On
“Crulﬁgﬁr{\able" ; ',r-—su—— F2 = ResumetAccel Off
1 &— 545 — G3— Resume/Accel On
'__‘% Resume/Accel Switch*
Fuse**
Bail. + = 2 —aq_ro—13 -—o)rr ; 556 — A2 [— Cruise Enable Light

A2
™ 439 - B3 Ignition
Ignition Clutch Switgh* =

gmit 6— 543 — G2}~ Brake/Clutch Off

— Brake/Clutch On

2]
OnOH Switch Brake Switch* f—
_—

Battery Ground

Vehicle Speed
Sensor = = 903= = F3 = Vehicle Speed Signal, Open Collector***

F3]
EB E[ 4 556—{E2 | Vehicle Speed Signai
557 == E3 J= Vehicle Speed Return

Vehicle Harness Connector

*Note: All switches are shown in the “off” position.
" “Note: (Some applications may have circuit breakers instead of fuses).
***Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

A

B

c

D

E

& [s¢2]544]003) | F
528} 543 545 G
523[ 524115 H

J

K

ECM Vehicle Harness Connector
PIN 12034398
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Section 4

TROUBLESHOOTING CHARTS
. E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

58.-26 Verity Problem Still
Exists

¢ If you were originally referred to
Step 58-5 (from Quick-Check),
return to the “WHAT TO DO
NEXT" column of that step.

e Otherwise, you have completed
the switch check-out process
without detecting a fault.

e Clear codes.

¢ Keep the Cruise On/Qff switch on.

@ Press and hold the Set/Coast and
Resume/Accel switches
separately for at least 2 seconds
each while cbserving the “Check
Engine” light.

® Thenpressand holdthebrake and
clutch separately for at least 2
seconds each while cbserving
the "Check Engine” light.

light never comes on.

“Check EngQing"’ s The problem is no longer present.

Goto C1-2, page 35. Go 1o
START-1, page 17, if any other
problems are present.

"Check Engine”
light comes on at some
point.

»-Go to 58-4 and retrace through
the Quick-Check.

£8:27 Check for Bad Contact
or Open at the Resume/
Accel On Circuit

e Turn ignition off.

® Disconnect the vehicle harness
connector at the ECM.

e Turn on the Cruise On/Off switch.

® Findameanstopressandholdthe
Resume switch.

® Read resistance between socket
G3 on the vehicle harness
connector and a good ground.

Greate! thal ——
5 ohms or open.

equal to 5 ohms.

w=-FEither the Resume switch is

open or not making good contact,
or an open exists in the ckt
#545. Repair open or replace
switch. Then go to 58-30.

LESS thaN O m———— 50 10 58-3.
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ECM

Set/Coast Switch®
N 542t Set/Coast Off
——_X.__—su— J1 = SevCoast On
“Cruiﬁgi?abie" 544 = F2 |— Resume/Accel Off
;..__(\ ‘.—545— G3— Rasume/Accel On

Fuse** Resume/Accal Switch*

u

Balt. + — 2 —q_/»—3 —% > 555 — Cruise Enable Light
38 Ignition

A2
™ 439 B3
Ignition Ciutch Switch* e
¢ ST 543 —e{ G2} Brake/Clutch Off
531—{ JZ]— Brake/Clutch On
ONOIf Switch Erake Switch
Battery Ground o
Vehicle Speed -
Sensor e = 903= ~F3 Vehicie Speed Signal, Open Collector***
EB B——l—sse—-_a_i— Vehicle Speed Signal
557—{E3 |~ Vehicie Speed Return

Vehicie Hamess Connector

*Note: All switches are shown in the “off" position.
‘*Note: (Some applications may have circuit breakers instead of fuses).

T *Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors.

Cruise Control Circuits

A

B

c

D

E

& [542] 544 903 b F
528|543 545 G
523|524 [ 115 H

J

K

ECM Vehicle Harness Connector
P/N 12034398
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Section 4
TROUBLESHOOTING CHARTS

E. CODE 58 - CRUISE CONTROL SWITCHES (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

58-28 Check for Short at the
Resume/Accel Off

Circult
o Turn ignition off. Less than or »Either the Resume switch is
# Disconnect the vehicle harness equal to 10,000 ohms. shorted or a short to ground
connector at the ECM. exists in ckt #544. Repair short
® Turn on the Cruise On/Off switch. or replace switch. Then go
e Find ameansto pressandholdthe to 58-30.
Resume switch. )
® Read resistance between socket Greater than G0 10 58-3.
F2 on the vehicle harness 10,000 chmns or open.

connector and a good ground.

58-30 Verity Repairs

& Turn ignition off., Code 25 (no codes). w—=tpe-Repairs are complete.

® Reconnect all connectors.

® Turn ignition on. Code 58 (and any——-T»AH system diagnostics are

® Clear codes. other codes). complete. Please review this

. ¢ Turn on the Cruise On/Off switch. section from the start to find

® Press and hold the Set/Coast the error, :
and Resume/Accel switches
separately for at least Any other codes—mem——-Go to START-1, page 17,10
2 seconds each. except Code 58. service other codes.

e Then press and hold the brake
and clutch separately for at least
2 seconds each.

® Read historical codes.
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TABLE 6X-1
RIGHT HAND ROTATION
Code 6V92 8V92 Serles60 6L71 12v92 16V92 8v149 12v149 16V149
Front Rear Front Rear Front Rear Front Rear
610r71 1L 1L 1 1L 6L 1L aL 1L 1L 5L 1L 8L
620r72 3R 3R 5 IR 5R 2R 6R IR 3R 4R 2R 6R
630r73 3L 3L 3 3L 5L 2L 6L 3L 3L 4L 2L 6L
64 or 74 2R 4R 6 2R 4R 4R 5R 4R 2R 6R 4R 5R
650r 75 2L 4L 2 2L 4L 41 5L 4L 2L 6L 4L 5L
66 or 76 1R 2R 4 1R 6R 3R 7R 2R 1A 5R 3R 7R
670177 — 2L — — — KN 7L 2L — — 3L 7L
68 or 78 — 1R — — — 1R B8R 1R — — 1R 8R
LEFT HAND ROTATION
Code 6v92 8v92 6L71 12v92 16v92 8v149 12v149 16v149
Front Rear Front Rear Front Rear Front Rear
6tor 71 1R 1R 1 1R 6R 1R 8R 1R 1R 5R 1R 8R
6201 72 2L 2L 4 2 4L 3L 7L 2L 2L 6L 3L 7L
630r73 2R 2R 2 2R 4R 3R 7R 2R 2R 6R 3R 7R
64or 74 a 4L 6 3L 5L 4L 5L 4L 3L 4L 4L 5L
650r 75 3R 4R 3 3R 5R 4R 5R 4R 3R 4R 4R 5R
66or 76 1L 3L 5 L 6L 2L 6L 3L 1L 5L 2L 6L
67ar77 — 3R — — — 2R 6R 3R — — 2R 6R
68 or 78 —_ 1L — — — 1L 8L L — — 1L 8L




Section d
TROUBLESHOOTING CHARTS

E. CODE 6X (X=1 to 8) - INJECTOR RESPONSE TIME TOO LONG

NOTE — This char is only tc be used it
‘ 1} All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-!l was started at step Stan-1 {pg 17) and you have now been reterreg here.

STEP/SEQUENCE RESULY WHAT TO DO NEXT
6X-1 Non 6X Code Check
® Werethere any other codes besides Yes: »Service other codes
Code 6X7? i before proceeding to diagnose
Code BX.

NG other Codes G0 to 6X-2. (Note: in Step 6X-2,
be sure to verify the response
times of all cylinders indicated
by &X fault codes.)

6€X-2 Confirm Fallure

e Start and warm engine to cperating| Response time(s ) =———e————Failure is still present,
temperature {at least 86°). for code(s) received Go to BX-3.

e Piug in DDR and select INJ RESP is 0.80.
TIMES (Mode 10).

o The DDR dispiaysinjectorresponse Response time(s) Failure is no longer present (it's

. time in firng order. Read the is not 0.80. intermittent). H you still have a

injector response times thru customer complaint along with

several cycies. The firing Code 6X, iook for the following

sequence in reiation to the code possible problems: .

received is given in Table BX-1

{page 300) 1. Sticky valve

o Note response time(s) of cylinder 2. Agration in fue!
number(s} in fault code(s). 3. Low battery
4. Broken spring or armature

on the injejctor.

5. Problems in the charging
system (ioose alternator
belt, etc.} or bad grounds.
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TABLE 6X-2

Engine Type
Right Hand Rotation Laft Hand Rotation
ave2, 8ve2,
6vVe2 8vias 6L71 Series 60 6voe2 8V149 6L71
Right or Rear 62,64, | 62,64, | 62, 64, 2. 64. 66 61,63, | 61,63, | 62, 64,
8ank Codes 66 66, 68 66 S 65 65, 67 66
Left or Front 61,683, | 61,63, | 61,63, 61. 63. 65 62,64, | 62,64, | 61,63,
Bank Codes 65 65, 67 65 e 66 66, 68 65
Engine Type
Right Hand Rotation Left Hand Rotation
12VH02 | 12V92 | 16VH2 | 16V92 | 12VH2 | 12VH2 | 16VD2 | 16VH2
Front Rear Front Rear Front Rear Front Rear
Engine | Engine | Engine | Engine | Engine | Engine | Engine | Engine
Right or Rear 62,64, | 62,64, | 62,64, | 62,84, { 61,63, | 61,83, | 81,63, 61, 63
8ank Codes 66 66 66, 68 66, 68 65 65 65, 67 85, 67
Left or Front 61,63, | 61,63, | 61.63. | 61,63, | 62,64, | 62,64, | 82 84, | B2 B4,
Bank Codes 65 65 65, 67 65, 67 66 66 66, 68 66. 68
Engine Type
Right Hand Rotation Left Hand Rotation
12V149 |12V149 | 18V149 |16V149 12Vi49 |[12V149 [16V140[16V149
Front Rear Front Rear Front Rear Front Rear
Engine | Engine | Engine | Engine | Engine | Engine | Engine | Engine
Right or Rear 62,64, | 62,64, | 62,64, | 62,64, | 61,63, | 61,63, | 61, 63, 61,63
Bank Codes €6 66 66, 68 66, 68 65 65 65, 67 65,67
Laft or Front 61, 63, 61, 63, 61, 63, 61, 63, 62, 64, 62, 64, 62, 64, 62, 64,
Bank Codes 65 65 65, 67 65, 67 66 66 £6, 68 66, 68
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 6X (X=1 to 8) - INJECTOR RESPONSE TIME TOO LONG {Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
6X.3 Check for Multiple
86X Codes
e Note how many 6X Codes were Only one 6X Code. Go to 6X-4.
logged and confirmed in Step l
6X-1. All 6X Codes Go to 6X-10.

were iogged (six codes
for a 6 cyl, eight codes
foran B cyl.).

All 6X COUES mmm———caeie- G O 10 6X-12.
for one bank of injectors
(refer to Table 6X-1).
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TABLE 6X-3
A L
2 K Injector Infector
D H Harmess Harness
E G Connsctor Connector
Code Sockst to Socket
81 L G
PIN 12040947 PIN 12085143 ' 62 A E
COLOR BLACK COLOR GRAY 63 K G
64 B E
65 G
66 D E
67 J G
68 c E
5-Way, Injector Harness Connectors
ECM 5 Way, injector ‘
Connector (Black)
injector B Power Driver = A 812
Injector D Power Driver = E &4 '
Injector H Powar Driver = C 818 Inj B 3R
injector F Powar Driver =f D 816 +
Injectors 8.0.F.H Return =4 E 820 ] Inj D (aR)
20 Amp Fuse* !
) 3 Inj H {1Ry
A 241
Bark 8 Powet et 3 wiFem
Ground £ e
D — new
Bank A Powsr < 3 20 N
Pover ) 3 miGey
Connecior
| 3 mcauy
injectors A.C.EG Returh = G &19
tnjaciet E Powar Driver =d W 815 ﬁ i
1n)eGtor G Power Driver = J 17 AL
ingcror & Power Driver = K &13 I
inpctor A Powar Dever = L 811 v n
Comnwcter torvy) preninevs
8VE2 configuration
(*Note. Same applications may have circuil breakers mstead of fuses.)
ECM Power and Injector Circuits
Electronic Unit Injector (EUI)
Series 92
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE6X (X=1 to 8) - INJECTOR RESPONSE TIME TOO LONG {Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
6X.4 Injector Resistance '
Check

® Turn ignition off. Greater than =—————G0 10 6X-5.
® Unplug DDR. 1 ohm.
® Disconnect both 5-way injector

harness connectors at the ECM. Less than or s——f- G0 10 6X-6.
e Referring to Table 6X-3, read equal to 1 ohm.

resistance between the 5-way
injector harness connector sockets
associated with the 6X Code
received. (Example: read
resistance between sockets G
and L for a Code 61.)

6X-5 Find Open

¢ Hemove the rocker arm cover Less than or =——————Replace injector.
corresponding to the injector equal to 1 ochm. Then go to 6X-30.
pointed to by Code 6X (the DDR
INJ RESP TIMES screen indicated Greater than m—— AR 0pen exists in wires from
. the faulty cyfinder). i ohm, which the resistance was just
e Disconnect the two wires of the read. Find and repair open. Then
‘injector being pointed to. to go 6X-30.

& Short these two wires together.

® Referring to Table 6X-3, read the
resistance between the 5-way
injector harness connector sockets
associated with the 6X Code
received.
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e 3 Wy mecior
{ Connecior (Biack)
o o :Qi‘:: L
gecior M Powes D = C L - 1 i B Ay
mzmm:% b I L"'3 101 D k)
A L Fuse:
B K e ] 3 mnom
c 4
D H Born # Mo < 3 mrem
E G Geoun
S [ % mewu
Bork 4 Bower <}
i maey
PIN 12040047 PIN 12085143
COLOR BLACK COLOR GRAY 3 mcou
Inpactirs ACED fatum
pacicr € Power Dresr — iy ALY
ryacior G Sowe Drver <
e Tor C POwSr Drnsr 1 |
iryacyor A Power Drrves =
* Mambere N
e dor an
VD nhguratian
["MoKs: BarTS EEUCHTIONS My Riwa coTult braakers matead of huses |
5Way, Injector Harness Connectors ECM Power and injector Circuits

Electronic Unit injector (EU)

Series 92
TADLSE $R.2
Lngtne Type
. Rigint 2 Retation . Gof Mand Aetatien
lovm Ll &M .-u-uiﬂu e | W7
TADLE S8X-3 [ RH MR L, (VR 60 R
S Osdes o (e | m 1oes | e | e
o o Peant SRR 08 g R (R4 (6w
Rt Qedos s lee | s e lesoe | &
Injector Injecter
Hamess Harmess
Emglick Tyges
Connecter Connectar bl
Cade Socket ts Secket R, ) b et R
TEYER C1EYRZ  1SVED D 1EVER 1ZVES  1EVEZ 1SVER  18VED
&1 L G Proti - Moar | Fromd . Gddr | Fromd C Raar  Prewt - Ram
62 A E Iuhl*kl_n'm fingine ; lagine Ungine | Anpine
&3 X G [emopy-— iuﬂ|ﬂufszu{uu SR8 6 W E
[7] B E Rk Cote ®w | B sl kW [ © o Be? | &6
85 G i o Pram 6183 618 [6:6) 561 (k7B (B4 626 B4
-3 o E St Codos &5 & lese (a8 s | 4 B8 . me
&7 J G
&8 c E
Engte Tywe
Ryt Masiell Ratntian H Lol Mt RSASThinn
1EV149 tEY140 1VIaE 16VTiR 1TVIAS 1SVIA0 HIVIA 1EVIMS
. Pramt Peont Rapr . Promt Mg Pomit ]
Iu-l.Aln-n m_lmwwml*
g o Roer A N R T R~ -
Raok Codes P8, e s sses o e @8 e84
Lo o Promt (VA I BTAT 6T R] (614 . Ezed | 6206 28 ;&7 6
N Gt [ R N L “w e e
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Section 4
TROUBLESHOOTING CHARTS

. E. CODE 6X {X=1 10 8} - INJECTOR RESPONSE TIME TOO LONG (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
6X-6 Check for Short to
Return
¢ Referring to Table 6X-2, remove LESS than OF me————-A short exists between the wires
the rocker arm cover equal to 10,000 chms. where the resistance was just
corresponding to the injector that's read. Repair short. Then go to
being peinted to by Code 6X. 6X-30.

e Disconnect the two wires of the
injector being pointed to. Greater than Go to 6X-7.
e Referring to Table 6X-3, read the or equal to 10,000 chms.

resistance between the 5-way
injector harness connector sockets
associated with the 6X Code
received.

6X.7 Check for Short to

Ground

@ Working with the injector that has Both readings Go to 6X-8.
its two wires disconnected, are greater than or
measure the resistance between equal to 10,000 chms.

. the injector drive wire (the

witre number in the range Resistance from ———————_A short exists between injector
611-618} and a good ground. injector drive line to drive line (wire) and ground.

& Also measure the resistance ground is less than Repair short. Then go to 6X-30.
between one of the terminals of 10,000 chms.

the injecter (the injectar with the
disconnected wires) and a good Resistance from Look for cause of short. f none
ground. injector to ground is can be found, replace injector.
less than 10,000 ohms. Then go to 6X-30.

6X:8 Check for Signal

e Reconnect both 5-way injector Light flashes ————rGo to 6X-8.
harness connectors at the ECM. . of is steady on.

® Looking at the injector with the
disconnected wires, reattach the Noe light. G0 to 6X-10.

injecior drive wire.

® With a 6-volt test light, monitor the
injector on the return side (where
no wire is attached) with respect
1o ground while cranking the
engine.
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Electronic Unit Injector (EVI)
Series 92

moOD>»
XX

PIN 12040947 P/N 12085143
COLOR BLACK COLOR GRAY

5 Way, Injector Harness Connectors

Electronic Control Moduile (ECM)

_J

Page 354 Copyright 1988 Detroit Diesel Corporation May 1988




Section 4

TROUBLESHOOTING CHARTS

. E. CODE 6X [X=1 to 8) - INJECTOR RESPONSE TIME TOO LONG (Cont'd.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

6X.9 Check Injector

® Turn ignition off.

® Disconnect the injector drive line
again.

e Also disconnect the injector drive
and return lines (wires) from
another nearby injector.

No Codes. -——-__—[Go to 6X-30.
Same 6X Code Go to 6X-10.

as before.

6X COGE NOW st Replace original suspect

® Swap injectors and reattach all points to nearby cylinder, injector.
injector drive and return wires, i.e., it followed the injector
e Clear coges. (refer to Table 6X-1 to see
e Start and warm engine until at which cylinder is being
operating temperature or until the pointed to.
“Cneck Engine” light comes on.
® Stop engine.
® Read historical cogdes.
6X.10 Check ECM
Connectors
¢ Check terminals at both &-way, Terminals and G0 to 6X-11.

injiector harness connectors (both
the harness and the ECM sides)
for damage: bent, corroded and
unseated pins o1 sockels.

connectors are OKAY.

Problem found.

- Repair terminals/connectors.
Then go to 6X-30.

6X:11 Check for Other
Possible Causes

o Check if any of the following
problems are evident:

1. Aerated fuel or
low fuel pressure.
. Sticky vaive.
. Cold fuel.
. Low battery.
. Broken spring or armature
on the injector.
6. Problems in the charging
system {ioose alternator
belt, etc.) or bad grounds.

b

Probiem fouNd . se—

= Repair. Then go to 6X-30.

N¢ problems ——J-Repface ECM. Then go to 6X-30.

found.
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o
:

6Way Power Harness Connector

F E D C B A

{

P/N 12066317
ECM S Way. Injector
Conneclor (Black)
injector B Powar Driver = A 512 -
Inectot D Powar Driver « B 614 _‘? .
Injector M Power Driver = C 618 inj B (3R}
Injecior F Powsr Driver = D 616 Ir
injectors B.O.F.H Return={ E 820 3 inj D 4R)
20 Amp Fuse"

L 3 minom
_ 3 miFeRr
3 mEwy

1 2 Inj & @)
] 3 mcRu

Bank 8 Power <]

Ground <

BaMAPaut<

Infeetors A.C.€.0 Return =f G 818
injector € Power Driver — M 615 -‘—"3 Inj A AL
Injector G Power Driver = J 617
Injecicn © Powar Drivet =4 R 813 I
Injectot A Powar Driver =L L a1 = \
5 Way, Imector umbers. in
paranthrasis
Connector (Gray) are for an
8V§2 confrguration
{*Note; S0me applications May have circuit breakers instead of fuses) .

ECM Power and Injector Circuits
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Section 4

TROUBLESHOOTING CHARTS
E. CODE 6X (X =1 to 8) - INJECTOR RESPONSE TIME TOO LONG (Cont’d.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
6X:12 Check ECM Fuses
® Check both20 Amp fuses orcircuit Fuses or - GO to 6X-13.
breakers to the ECM. circuit breakers blown.
Fuses or =G0 to 6X-15.
circuit breakers are okay.
6X-13 Check for Short
e Replacefuse(s)orreset breaker(s). Fuses or r»Go to 6X-14.
¢ Runenginetosee if fuses or circuit circuit breakers biown.
breakers blow again.
Fuses or -G to 6X-30.
circuit breakers are okay.
6X-14 Check ECM Power
& Turn ignition off. Greater than ee——G0 10 6X-15.

e Disconnect the 6-way, power
harness connector.

¢ Read voltage on socket A {red
lead) to a good grouna (black
fead).

® Also read voltage on sockets B, E
and f (red lead) to a good
ground

or equal to 11.5 volts
for each reading.

Le5S thaN c————— SHOT eXiSts Detween Bank A

11.5 volts on any reading.

Power {(ckt #240) or Bank B
Power (ckt #241) and ground.
Repair short. Then go to 6X-30.

6X:-15 Check for Open

e Read voltage on socket E or F (red
lead) to socket C or D (black
lead) of the 6-way, power harness
connector.

@ Also read voltage on socket A or
B {red lead) 1o socket C or D
(black lead) of the 6-way, power
harness connector.

Both readings =———————————- G0 t0 6X-16.

are greater than or
equal 1o 11.5 voits.

Either reading smm—————————-Bank A Power (ckt #240) or

is iess than
11.5 volts.

Bank B Power (ckt #241) is
open. Repair open. Then go to
6X-30.
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D)

F E D C B A

-1-JHI—-1—- U

6-Way Power Harness Connector
PIN 12066317

ECM 5 Way, Injector
Connector (Btackl
Injactor B Powsr Driver = A 12
imjecior D Power Drivet = B 814 —|? ..
tnjsctor H Powaer Driver =t € 618 inj B {3R)
Injector F Power Driver =t D 816 +
injectors B.D.F.H Return | € 620 B 3 miDuR)
20 Amp Fuse®
3 inj W (TR}
A
unkam<a ; 18 F 2R)
Griung < g
3 in} E {4
Bank A Powsr < E e
F
& Way r
Fower 3 Inj G 21)
Connector
) 3 micoy
Injactors ACEG Retun — G 819
injecics E Powar Driver ~f H €15 3 miamn
Injecior G Power Driver = J 817
Injgctor € Powat Driver =4 K 813 J
Iniector A Power Driver =t L 611 "
** Numbers In
S Way, Injector ul A
Connector (Gray) parenihasis

8VE2 contiguration

{"Note: Some apphications may Rave Circuil breakers inktead of fuses.)

ECM Power and Injector Circuits
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TROUBLESHOOTING CHARTS

Section 4

E. CODE6X (X=1 to 8) - INJECTOR RESPONSE TIME TOO LONG (Cont'd.)

STEP/SEQUENCE

 RESULT

WHAT TO DO NEXT

6X-16 Check for Good
Ground Line

@ Read resistance between socket
C of the 6-way power harness
connector and a good ground.

® Also read resistance between
socket D of the 6-way powet
harness connector and a good
ground.

are less than or
equal to 5 ohms.

is greater than
5 ohms.

Both readings m————G0 10 6X-17.

Either reading s——————————Ground line (ckt #150) is open.

Repair open. Then go to 6X-30.

6X-17 Check Return Line

& Disconnect both S-way injector
harness connectors at the ECM.
# Readresistance between sockets
G and L of the 5-way injector
harness connector.

® Also read resisiance between
sockets A and E of the other
S-way. injector harness connector.

is greater than 5 ohms.

are less than or
equal to 5 ohms.

Either reading semme—————-Injector Driver Return line (ckt

#619 or #620) is open. Repair

open. Then go to 6X-30.

Both readings et G0 t0 6X-10.

6X-30 Verity Repairs

& Turn ignition off.

® Reconnect all connectors.

& Turn ignition on.

e Clear codes.

® Note status of “Check Engine”
light.

e If “"Check Engine" light does not
stay on, start engine and run for
1 minute or untit “Check Engine”
light comes on. Stop engine.

e Read historical codes.

any other codes).

except Code 6X.

Code 25 (no cc:dﬁ
Code 6X (and

Repairs are complete.

All system diagnostics are
complete. Piease review this
section from the first step to
the error.

Any other codes ——LGo to START-1, page 17, to

service other codes.

tind
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Electronic Unit Injector (EUI)
Series 92
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Section 4

TROUBLESHOOTING CHARTS

E. COPDE 7X (X =1 to 8) - INJECTOR RESPONSE TIME TOO SHORT

NOTE — This chart is only 1o be used if:
1) All basic mechanical checks and physical ingpections have been performed with no problem found, and
2} Dagnosis of DDEC-Il was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE RESULT WHAT TO DO NEXT
7X-1 General System
Checks
e Check if any of the following Problem tound: Repair. Then go to 7X-30.
problems are evident:
1. Aerated fuel or high fuel No problems found.: Goto 7X-2.

problems.

2. Charging system problems
(loose alternator belt,
etc.) or a bad ground(s).

7X-2 Check Injector

® Turn ignition off.

® Note the cylinder(s) associated
with 7X code(s) (the DDR INJ
RESP TIMES screen indicated the
cylinder).

o Clear codes.

® Remove the rocker arm cover.

e Swaptheinjectorfromthecylinder
being pointed to with an injector
from another cylinder.

® Startandwarmengineto operating
temperature or until "Check
Engine” light comes on.

® Read histeorical codes.

Code 25 (no codes)=—= Problem may be intermittent. If
you cannot get it to recur, goto
START-1, page 17.

Same 7X Code as before=p=Check for interrnitient open or
short &l injector drive and return
wires where original 7X Code
pointed to. Repair, then go to
7X-3.

7X Code now ——L Replaceoriginal suspectinjector.

points to nearby injector Then go to 7X-30.
{i.e., the Code follows the
injector.

7X.3 Replace injector
Harness

& Turn ignition off.

& Replace injector harness.

¢ Reconnect all connectors.

® Clear codes.

¢ Start engine.

® Check Mode #10 and Mode #1.
# Stop engine.

NO COdes e G0 10 7X-30.

Any codes mm———— G0 1o START-1, page 17.
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Electronic Unit Injector (EUI)
Series 92

Page 362 Copyright 1988 Detroit Diesel Corporation May 1988



Section 4
TROUBLESHOOTING CHARTS

[E. CODE 7 (X=1 to B) - INJECTOR RESPONSE TIME TOO SHORT (Cont'd.)

STEP/SEQUENCE | RESULT WHAT TO DO NEXT
7X-3Q0 Verify Repairs
® Turn ignition off. Code 25 (no codes). Repairs are compiete.
® Reconnect all connectors.
e Turn ignition on. Code 7X (and Ali system diagnostics are
® Clear codes. any other codes). complete. Please review this
® Note status of "Check Engine” section from the first step to find
light. the error.
& |{ "Check Engine” light does not
stay on, start and run engine until Any other codes Go to START-1, page 17, to
at operating temperature or until except Code 7X. service other codes.
the “Check Engine” light comes
on.
¢ Read historical codes.
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Section 4
TROUBLESHOOTING CHARTS
E. CODE 85 . ENGINE OVERSPEED
NOTE — This chart is only to be used it

1} All basic mechanical checks and physical inspections have been performed with no problem found, and
2) Dhagnosis of DDEC-I was started at step Start-1 {pg 17) and you have now been referred here.

85-1 _Code 85 information
This code is for information purposes only. It is logged whenever the engine has been operating over 2500
RPM for at least 2 seconds. To get complete information, do the following:
1) Turn ignition on and plug the DDR in
2) Select Mode 02 (Historical Codes) and 38 (Engine Hours) for display
3} At least part of the display will iook like the following example (there will be more display if more
codes are logged in addition to Code 85):

Line 1 = 85 ENG OVERSPEED 02
Line2 = 352 START HR 02
Line3 = 15 SECONDS (024
Lined = 1 OCCUR 02
Line5 = 368 ENG HOURS 38
This is what the digplay means:
Line 1 = A Code 85, engine overspeed was logged. It is being displayed as pan of the Mode
02 display.
Line 2 = The Code 85 condition was first seen at 352 engine hours (number of hours the engine
has been in use since coming off the assembly line).
. Line 3 = The total duration of Code B85 conditions logged was 15 seconds.
Line4 = Only 1 continuous occurance of Code 85 took place.
Line 5 = The total number of engine hours at this time is 368 (this is the Mode 38 display).

Putting this information together with the Mode 02 display, this means that the first
Code 85 condition occured 16 engine hours ago (368 - 352).

* Note that this additional audit trail information is only availabie for:
* Code 22 (Throttie Position Sensor Low)
* Code 43 {Low Coolant)
« Code 44 (Engine Overtemperaturge)

» Code 45 (Low Oil Pressure)
+« Code BS (Engine Overspeed)
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Turbo Boost Sensor

Harness Connector
12015384

452 A
530 B
48 C
Oll Pressure Sensor
Harness Connector
P/N 12047909
Qil Pressure Sensor (OPS)
PIN 8929184
— m
o i @ 4% C
L 1
T —— @ 432 B
R I ] o

Turbo Boost Sensor {TBS)
PIN 6070629
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Section 4

TROUBLESHOOTING CHARTS

E. ENG5V - ENGINE HARNESS +5 VOLT SUPPLY

NOTE — This chart is only 10 be used if:
1) Ali basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-! was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

ENGS5V-1 Check for Low
Battery Voltage

® Was there also a Code 467

Yes.

No.

(G0 to 46-1, page 247.

rGo to ENG5V-2.

ENG5V-2 Check for + 5 Voits

® Turn ignition off.

® Disconnectthe OifPressure Sensor
(OPS).

¢ Turn ignition on.

® Read voltage on the OPS harness
connector, socket C (red tead) to
socket A (black lead).

Less than ——T>Go to ENG5SV-6.
4.7 volts.

Greater than m———G0 10 ENG5V-10.

5.2 volts.

Between 4.7 a———- G0 10 ENGAV-3.

and 5.2 volts.
ENG5V.-3 OPS Check Using
the TBS
® Turn ignition off. Less than s———G0 to ENG5V-4.

@ Reconnectthe Oil Pressure Sensor
(OPS).

¢ Disconnectthe Turbo Boost Sensor
(T8S).

& Turn ignition on.

® Read voltage on the TBS harness
connector, socket C (red lead) to
socket A (black lead).

4.7 volis or greater
than 5.2 volts.

Between 4.7
and 5.2 volts.

(50 to ENGSV-5.

ENG5V.4 Check OPS
Connectiors

® Inspect terminals at the OPS
connectors {sensor side and
harness side) for damage; bent,
corroded and unseated ping

or sockets.

Terminals aNd s————————=-Replace OPS. Then go

connectors are okay.

Problem foun( . mee—

to ENG5V-30.

=-Repair terminals/connectors.
Then go to ENG§V-30.
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Section 4

TROUBLESHOOTING CHARTS

E. ENGS5Y - ENGINE HARNESS + 5 VOLT SUPPLY (Cont'd.)

STEP/SEQUENCE

RESULY WHAT TO DO NEXT

ENG5V-5 Check ECM
Connectors

e Check terminals at the ECM engine

harness connector {pboth the ECM
and harness side) for damage,; bent,
corroded and unseated pins

or sockets.

Terming!s and se——————-Replace ECM. Then go
connectors are okay. to ENGSV-30.

Problem foung. ceme—_Repair terminals/connectors.
Then go to ENGS5V-30.

ENG5V-6 TBS Check

e Turn ignition off.

e Reconnectthe Oil Pressure Sensor
{OPS).

e Disconnectthe Turbo Boost Sensor
(TBS).

¢ Turn ignition on.

e Read voltage on the TBS harness
connectof, socket C (red jead) to
socket A (black lead).

Less than ——LGO to ENG5V-8.

4.7 volts.

Greater than ——-—LhGo to ENG5V-7.

or equal to 4.7 volts.

ENG5VY.7 Check TBS
Connectors

® Inspect terminals at the TBS
connectors (sensor side and
harness side) for damage,
corrosion, and unseated pins
or sockets.

Terminals aNg =——————Replace TBS. Then go
connectors are okay. to ENG5V-30.

Problem found . see———Repair terminals/connectors.
Then go to ENG5V-30.

ENG5V-8 Check for +5V or
Return Open

® Turn ignition off.

e Disconnect the engine harness
connector at the ECM,

e Install a jumper wirg between
sockets A and C of the TBS
harness connector.

# Read resistance between sockets
W1 and Y2 of the engine harness
connector.

LeSS than mee——— G0 10 ENG5V-S.
or equal to 5 ohms.

open. Then go to ENG5V-30

Greater than———-——Tb-Either the engine +5 volt line
5 ohms or open. {ckt #416) or the sensor return

line (ckt #452) is open. Repair
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TROUBLESHOOTING CHARTS

Section 4

. E. ENG5V - ENGINE HARNESS + 5 VOLT SUPPLY (Cont’d.)

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

ENG5V-9 Cheock for Short to
Ground

@ Turn ignition off.

® Remove jumper wire.

e Read resistance between sockets
A and C of the TBS harness
connector.

@ Also read resistance between
socket C of the TBS harness
connector and a good ground.

greater than 10,000
ohms or cpen.

less than or equal
to 10,000 ohms.

Both readings are —LGO to ENG5V-5.

Either reading is —T>The engine +5 volt line (ckt

#416) is shorted to either the

sensor return-(ckt #452) or to
chassis ground. Repair short.
Then go to ENG5V-30.

ENG5V-10 Check for Short to
Battery +

e Turn ignition off.

e Remove both 20 Amp fuses to the
ECM.

e Disconnect al! five connectors at
the ECM.

e Read resistance between socket
W1 on engine harness connector
and B3 on the vehicie harness
connector.

® Also read resistance between
socket W1 on the engine harness
connector and the following
scckets on the 6-way power
harness connector: A, B, E and F.

greater than 10,000
chms or open.

less than or equal
to 10,000 ohms.

All readings are —-—-L»Go to ENG5V-5.

ANy reading i memm——-A short exists between sockets

where less than 10,000 ohms
resistance was read. Repair short.
Then go to ENG5V-30.

ENG5V:30 Verify Repairs

& Turn ignition off.

® Reconnect all connectors,

¢ Reconnect fuses or circuit breakers
if necessary.

e Turn ignition on.

o Clear codes.

e If “Check Engine” light does not
stay on, start engine and run for
1 minute or until "Check Engineg”
light comes on.

® Stop engine.

@ Read historical codes.

Code 25 (no codes). ———-Repairs are complete.

Codes which
brought you to Chart
ENGSV are still there.

those which brought
you to Chart ENG5V.

»All system diagnostics are
complete. Please review this
section from the first step to find
the error.

Any codes except ——t= G0 to START-1, page 17.

to service other codes.
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@ -
@ a8
@ s

Throttle Position Sensor
Harness Connector
P/N 12015793

Throttle Position Sensor

Neulr)  Yohicie ECM
bicutsrg Swiian Gonneetor
A 952 —— ——o—)-o—m D1 = PTOSA Signal
A {: B 17 417 oo 03 | TPB Bignm
[:] c '“1
c $16 == AJ j=r Vohicia Hamess § Voit
[+} Fura® )
£ —-u‘t:o—)—c-——ul 83 = ignition
T A 52— C3 = Vahicw Sensor Retum
g [} 528 s
(I S
[— Power Take-Ott
F Spees Adjust
iy FTOSA) Senpor
s 200={ A |— Battery + (Bank B}
J BAT o 204" 0 8 = Batiery + (Bank B)
2=t E [— Battery « [Bank A}
L 20A* 241 F — Battery + (Bank A)
¢ Way
Power
Connecior
(*Nole: Some sppiiCations May Rive crreuit Disaharg RSIead o lubes.)
ECM Vehicle Harness Connector Power Take-Off Speed Adjust
P/N 12034398 (PTOSA) and Throttle Position
Sensor {TPS) Circuits
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TROUBLESHOOTING CHARTS

Section 4

E. VEM5V - VEHICLE HARNESS +5 VOLT SUPPLY

NOTE — This chart is only to be used if:
1) Al basic mechanical checks and physical inspections have been performed with no problem found, and
2) Diagnosis of DDEC-!i was started at step Start-1 (pg 17) and you have now been referred here.

STEP/SEQUENCE

RESULT

WHAT TO DO NEXT

VEHSV-1 Check for Low
Battery Voltage

¢ Is there also an active Code 467

Yes:

No:

[

Goto46-1,page277.

Go to VEHSV-2.

VEH5V-2 Check for +§ Voits

at TPS

® Turn ignition off.

e Disconnect the Throttle Position
Sensor (TPS).

& Turn ignition on.

® Read voltage on the TPS harness
connector, pin C (red lead) to pin
A (black lead).

4.7 volits.

5.2 volts.

Less than ———-L- Go to VEH5V-3.

Greater than ———————— G0 t0 VEH5V-11.

Between 4.7 =————————— 50 t0 VEH5V-B.

and 5.2 volts.
VEH5V-3 Check for + 5V or
Return Open
® Turn ignition off. Less than Go 1o VEHSEV-4,

e Disconnect the vehicle harness
connector at the ECM.

¢ Install a jumper wire between pins
A and C of the TPS harness
connector.

@ Read resistance between sockets
A3 and C3 of the vehicle harness
connector.

or equal to 5 ohms.

5 ohms or open.

Greater than =———————Either the engine +5 volt line

(ckt #916) or the sensor return
line (ckt #352) is open). Repair
open. Then go to VEHS5V-30.

May 1988
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Nautrgl Venicie ECM

Throttie Position Intenioct HArhess
Sanyer (TPS} Switch *  Connecior
7 —es— —-------o—}-c— 510 D1 f FTOSA SignaI
¢ B a7 417 == D2 [ TPS Signal
[ (30
016 =4 AL e Vahicie Harmess § VoIl
Fuse®
—11’\—:-0—)—0—--4:59 B [ ignition
A 952 952 == C2 |— Vehicls Sensoe Return
- B 524 ———ud
[ 916
Prrwet Take-Ot
Speed Adjust
(FFOSA) Sansor
240 A e Battery + {Bank B)
BAT & 20A° 240 B = Battery + (Bank 8)
FLL] E }— Batiery + {Bank A)
Py 241 F |=— Battery + (Bank A}
@ Way
Powar
Conractor

{"Note: Some kbplications may have circuil brashery instesd of fuses)

Power Take-Off Speed Adjust
(PTOSA) and Throttie Position
Sensor (TPS) Circuits

Power Take-Off Speed Adjust Sensor
(FTOSA)

-—— ] @Hf—= o
[ 5= Mg

Power Take-Off Speed Adjust
Harness Conhnector
P/N 12015793
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Section 4
TROUBLESHOOTING CHARTS

.’ E. VEH5V - VEHICLE HARNESS +5 VOLT SUPPLY (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT
VEH5V-4 Check for +5 Volt
| Short to Ground |
| ® Remove jumper wire. Both readings are Go to VEH5V-10.
? @ Disconnect PTOSA and/or Fast greater than 10,000
Idle registor network if installed. ohms or open.
® Read resistance between pins A
and C of the TPS harness Either reading is Go to VEH5V-5.
| connector. Jess than or equal
| ® Also read resistance between pin to 10,000 ohms.

C or the TPS harness connector
and a good ground.

VEH5V-5 Check if Thereis a
PTOSA Sensor

& Does the engine have a Power No: The engine + 5 volt line (ckt
Take-off Speed Adjust (FTOSA) #916) is shorted to either the
Sensor? sensor return ling (ckt #952) or
to chassis ground (if there is a
Fast Idle switch, the short may
. be at the resistor network used}.
Repair short. Then go fo
| VEHSV-30.
Yes: Go to VEHSV-6.
| VEH5V.6 +5 Voit Check
Using the PTOSA
® Turn ignition off. Less than sme—————The engine + 5 volt fine {cki
# Discannect the Power Take-Off 4.7 volts. #916) is shorted to either the
Speed Adjust (PTOSA) Sensor sensor return line {ckt #952) or
and/or Fast Idle resistor network. to chassis ground. Repair shor.
# Turn ignition on. Then go to VEH5V-30.

® Read voltage on the PTOSA
harness connector, socket C (red Greater than =—————————- G0 to VEHS5V-12,

lead) to socket A (black lead). or equal 10 4.7 volts.
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Throttle Position Sensor

&

- U 417 B
i » .Im. | m—— 952 A
e |

Throttle Position Sensor
Harness Connector
PIN 12015793

A
[#]
o]
E
F
G
H
o
9
1 2 2
Eiectronic Control Module (ECM) ECM Vehicle Harness Connector
P/N 12034398
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Section 4

TROUBLESHOOTING CHARTS
E. VEHSV - VEHICLE HARNESS +§ VOLT SUPPLY (Cont'd.)

STEP/SEQUENCE RESULY WHAT TO DO NEXT
VEH5V.7 Check PTOSA
SensorConnectors
® Inspect terminals at the PTOSA Terminals and——-r-,Replace PTOSA. Then go
connectors (sensor side and connectors are okay. to VEHSV-30.

harness side) for damage; bent,
corroded and unseated pins
or sockets.

Problem found se—————_4- Repair terminals/connectors.
Then go to VEHS5V-30.

VEHMSV.8 Check TPS

& Turn ignition oft.

e Reconnect the Throttie Position
Sensor (TPS) connector.

e Turn ignition on.

e Select Throttle Sensor far display
on the DDR {(MODE 07).

¢ Observe throttie counts at bothno
throttle and full throttie (engine
not running).

Getting 20- 30 =g (50 t0 VEASV-10.
counts at no throttle
and no more than 235
counts at full throttle.

Not getting the —-—L Go to VEH5V-9.

above readings.

VEH5V.8 Check TPS
Connectors

® Turn ignition oft.

o Disconnect the Throttle Position
Sensor (TPS}.

e Inspect terminals at the TPS
connectors (sensor side and
harness side) for damage; bent,
corroded and unseated ping or
sockets.

Terminals and s————————-Renlace TPS. Then go
connectors are okay. to VEH5V-30.

Problem found se—————Repair terminals/connectors.
Then go to VEH5V-30.
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F E D C B A

A
00 (s

6-Way Power Harness Connector -
PIN 12066317

mMoOm»

XL IO

¢/

ECM Vehicle Harness Connector
P/N 12034398

L

Vehrcie

Nauiral ECM
Theottie Position Interioek mess
Semaor (TPS) Switgy  Connector
Tz — ————1510—{ D1 |— PTOSA Sigau
§< B 7 417 == D2 p==TPS Signa1
4 '!‘]
918 = A3 p— Velucie Harness 5 Volt
Fuse"
:o-}-o——m B = ignition
A 952 - $E2= 3 f= Yohicie Sersor Retuen
i 25—
ol I B
Porwar Tana-Ott
Spwed Adjust
PTOSA} Sensor
240 A e Battary = (Bank A)
BAT « 204° 240 B = Batiery + (Bank A|
241 E = Battery + {Bank B;
204" a4 F f—Qartery + (Bank 8
& Way
Power
Connector

{"Mote: Some apphicaions My hivg Crrcuit breakers instesc of fuses.)

Power Take-Off Speed Adjust (PTOSA) and Throttle Position Sensor (TPS) Circuits

__
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Section 4
TROUBLESHOOTING CHARTS

‘ E. VEHS5V . VEHICLE HARNESS +5 VOLT SUPPLY (Cont'd.)

| STEP/SEQUENCE RESULT WHAT TO DO NEXT
| VEH5V.10 Check ECM
‘ Connectors
‘ & Turn ignition off. Terminals ang =e——-Replace ECM. Then go
; o Disconnect the vehicle harness connectors are okay. to VEHSV-30.
connector at the ECM (if not
already disconnected). Problem found === Repair terminals/connectors.
e Checkterminals atthe ECMvehicle Then go to VEHS5V-30.

harness connector (both the ECM
and harness side) for damage,
bent. corroded and unseated pins
or sockets. Especizally terminals
#0952, #916, #417 and #510.
install new terminal if in doubt.

VEH5V-11 Check forShort to

Battery +

& Turn ignition off. All readings are - Go to VEH5V-10.

# Pu!ll both 20 Amp fuses (or circuit greater than 10,000
breakers) to the ECM. ohms or open.

. ® Disconnec! the vehicle harness

and 6-way power harness Any reading is A short exists between the engine
connectors at the ECM. tess than 10,000 ohms. +5 volt line (ckt #916) and the

® Read resisiance between sockets , line(s) where less than 10,000
A3 and B2 on the vehicie harness ohms was read (either: ckt #240,
connecior. #241 or #439). Repair short.

® Also read resistance between Then go to VEH5V-30.

socket A3 on the vehicle harness
connector and the following
sockets on the 6-way power
harness connector: A, B, Eand F.

VYEH5V-12 Open Check

® Connect TPS. Both 4.7 to-——-LFiepair open from ¢kt #3952 to
# Turn ignition on. 5.2 volts. | ECM. (Look at ECM terminal)
® Read voltage on PTOSA harness Repair open, then go to
connector, socket C (read lead) VEH5V-30.
and a good battery ground.
e Repeal above only place red lead Pin C greater Go to VEHSV-T7.
is socket A of the PTOSA than 4.7 volts and
connector. Pin A is zero volts.
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00

()

6-Way Power Harness Connector -

PIN 12066317

m oo o>

X e T OOm

ECM Vehicle Harness Connector

P/N 12034398

pr——

Vehicle
Noutral ECM
Throttis Posilion Intariggk MMM
Sansor [TPS) Swilch Connacior
) - ‘—"‘—0—}"—5‘0 ©1 p— FTOSA Signal
5{ [] Eﬂ? 417 =4 D2 e TPE Signgpl
Ev—i!&l
. V18— A3 b Vghicle Hamess 5 Vo
Fuse*
Ui e—1— a3 — &3 (—igniton
A 952 962—1 3 | venicw Sensor Return
b 8 225
T P
Powst Teke-OM !
Speec Adjust 2
{FTOSA) Sansor
FL] Al Battery + (Bari A)
FYL J—— 204 A0~ B e Banery - (Bank A)
n E b Batisry « (Bank B)
204 24 F |—Battery + (Barm B)
& Way
Powe:
Connactor

(*Note: SOme applcations ey hdve Cocuit breakers insieac of funes )

Power Take-Otf Speed Adjust (PTOSA) and Throttle Position Sensor (TPS) Circuits

]
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Section 4
TROUBLESHOOTING CHARTS

E. VEH5V - VEHICLE HARNESS + 5 VOLT SUPPLY (Cont'd.)

STEP/SEQUENCE RESULT WHAT TO DO NEXT

VEH5V-30 Verity Repairs -
® Turn ignition off. Code 25 (no codes):
® Reconnect all connectors.
e Reconnectfusesorcircuitbreakers Codes which
if necessary. brought you to Chart
# Turn ignition on. VEHSV are still there.
e Ciear codes.
& If “Check Engine” light does not

Repairs are complete.

All system diagnostics are
complete. Please review this
section from the first step to ind
the error.

stay on, start engine and run for Any codes except Go to START-1, page 17, fo
1 minute or untit "Check Engine” those which brought service other codes.
light comes on. you to Charn VEH5V.

& Stop engine.
® Read historical codes.
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ECM/INJECTOR HARNESS

INJECTOR A INJECTOR E INJECTORC INJECTOR F INJECTORB INJECTORD
3 A 2 3 4 5 3
A9 611 613 615 519 513 620 615 520 612 620 |6t4
GROMMET
[BANK &) 1BakK 6

SERIES 60

A
a
PLUG ©
0
E

CAVITY

FIN 12040947
COLORA BLACK

m

1ABEL WIFE NO. SOCKET
iNJ B POWER DRIVE 612 A
INJ D POWER DRIVE s14 ]
INJ £ POWER.DRIVE 616 D
INJ. B D-F RETURN 620 E
ECM BANK B FUSED-POWER 241 L)
ECM BANK B FUSED-POWER 2 8
GRAOUND 150 c
GHOUND 150 4]
ECM BANK A FUSED-POWER 240 E
ECM BANK A FUSED-POWER 240 F
INJ. A-C.E RETURNM a1’ G
INJ. E POWER-DRIVE + 815 H
INJ G POWER DRIVE 613 L3
INJ. A POWER-DRIVE én L
PN 12064015
COLOM NATURAL

a

(Gazes

) PIN 12065017
COLOR ALACK
SEE SCHEMATIC 8
FOR POWERA HARNESS

PIN 12085141
COLOR GRAY

Schematic 1



INJECTOR D

20

614

INKCTOR B
IR

620

612

INJECTOR F

2A

616

8v-92

ECM/INJECTOR HARNESS

INJECTOR H
)
LABEL WIRE. NO. SOCKET
I INJ B POWER DAIVE 612 A
t INJ. D POWER.DAIVE 514 8
INJ. H POWER DRIVE 618 c
INJ. F POWER DRIVE 616 o
HS BOFH AETURN 620 €
£CM BANK B FUSED POWER 241 A
ECM BANK B FUSED POWER 241 8
GROUND 150 c
GROUND 150 o
EGM BANK A FLSED POWER 20 £
£CM BANK A FUSED POWER 240 3
INJ. AC-E G RETURN 619 G
INJ. € POWER DRIVE 815 H
| Ne. 6 PowER DRIVE 617 J
INJ C POWER DRIVE 600 «
INJ. A POWER DRIVE 11 L
v::gs PIN 12064915
COLOA NATURAL

617 A

614 A

618 C

615

620 E

cauy
PN 12040047
COLOR BLACK
@ PN 12066317
GROMMET COLOFR BUACK

SEE SCHEMATIC 6
FOR POWER HARNESS

INJECTOR-A INJECTOR G INJECTORG INJECTOR E
[N n W a“
[‘II!“ YTy AT 1T
619 BN 619 31 5§19 613 £19 815
WIRE
. ND.
G L &N
o K 813
4] J s -
[=] H 61y
0 G
3 619 ®
CANTY
PiN 12065143
COLOR GRAY

Schemalic 2



INJECTOR B INJECTOR D INJECTORF
IR 2R 12]
YT YT VY
&20 617 €20 614 620 66
= )
GROMMET

0

WIRE
NO.

612 A
614 R
PLUG
]
60 F

CaviTY

COLOK BLACK

6V-92

ECM/INJECTOR HARNESS

INJECTOR-A

INJECTOR E

22U

Yy

619

615

INJECTORC
a
T
619 613

Y-
LABEL WIRE NO SOCKET
NS B POWER DRIVE 612 A 619 s
iNJ D POWER DRIVE 614 ]
INJ ¥ POWER DRIVE £16 0
INJ BDF HETURN 620 4
ECM BANK B FUSED POWER 241 A
ECM BANK B FUSED POWER 241 B8
GROUND 150 c
GROUND 150 o
ECM BANK A FUSED-POWER 240 [
ECM BANK A FUSED-POWER 20 ¥
INJ. ACE RETURN 619 G
iNJ. E POWERDRIVE 615 H
INJ. C POWER.DFIVE 613 3
IN. A POWER DRIVE 611 L
PN 12064915
COLOR NATLIRAL
[
Jonoaad, l
ABCDEF

PN 12065143
COLOR GRAY

(1} PIN 12066317
COLOA BLACK
SEE SCHEMATIC 8
FOH POWER HARNESS

Schematic 3



6L-74

ECM/INJECTOR HARNESS

INJFCTOR A INJEGTORE INMIECTORC INJECTOR-F INJECTOR-B INIFCTOR D
1 . ? a 4 5 6
14 611 6t9 815 619 513 620 616 820 812 620 614
GROMMET
[BANK A]

[BANK B]

LABEL WIRE NO SOCKET
INJ B POWERDRIVE 612 A
INJ D POWER DRIVE 614 -}
INJ F POWER.DRIVE 618 ]
INJ B.D-F RETURN 620 E
ECM BANK 8 FUSED POWER 241 A
ECM BANK B FUSED POWER 241 ]
GROUND 150 [+
GROUND 150 o]
ECM BANK A FUSED-POWER 240 E
ECM BANK A FUSED POWER 240 F
INJ A-CE RETURN 619 G
INJ. E POWER DRIVE 615 H
IN) C POWER DRIVE 613 K
# | 1NJ & POWER-ORIVE &1 L

“"OF‘E PIN 12064915

N COLOA NATURAL

12 A 3] el

Gl i - .

PLUG C Jaooaodl, Hacana)

(11 ABEDEF K

[P LI

CAVITY

PN 12040947
COLOR BLACK

(9 PIN 12066317
COLOR BLACK

SEE SCHEMATIC §
FOR POWER HARNESS

WIRE
NO
1oen
" LN}
i PLUKG
oo -
in Hin
CAVITY
PIN 1206514)
COLOR GRAY

Schematic 4



PRESSURF
SENSOR

QICOOLANT
TEMPERATURE
SENSOR

FUEL
TEMPERATURF
SENSOR

TIMING
AEFERENCE
SENSOR

112
E !
SYNC

REFERENCE
SENSOR

=

TURBO BOOST
SENSOR

ENGINE SENSORS

£ 2034400
GCOLOR BLACK

FNGINE HARNESS
30 PIN CONNECTOR

P

CAVITY  WIRE coLon
NO
] 925 BLUE DK
A 926 BLUE DRWHT — ]
CAVITY WIRE COLOR
NOY FPROPRIETARY
Yy PRL 1202641 BLACK 1 va Uik
110 GNEEM DK [ et B
! i
: [
12041471 GRAY L. 12057647 BLACK |

El' @ A nz
i B "
12040753 BLACK
[+ 416
B8 432
A 452
12015384 GRAY

WHT

BLUE LT

GRaA

BLK

GREEN Ll']

~IMATING CONNECTOR!
| WITH PLUGS TQ PRO-
ITECT CONNECTOR |
112052641 1

{ USED ON METHANOL |
| ENGINE ONLY AT !
} THIS TIME 3
! WIRE  GOES COLOA H
i NO. TO \
PowMe o0 16 oRcmK— |
I CONTROL I
} P2 \
1 BYPASS )
1 BLOWER 909 16 GREEN LTIYEL t
y CONTROL H
- 3

52 BLK
A6 GRA
452 BLK
T
—12M0TSIBLACK
452
452 BLK —"__—_'}_____
a2 72 ORN

12040753 BLACK

"NOT AVAILABLE AT THIS TIME
**METHANOL ENGINES ONLY

LABEL

DATALINK 2(+)
*FUEL PRESSURE
DATA LINK 2 (—)
Ol LEVEL SENSOR

TURBD BOOST
OIL PRESSURE

“*AIR INLT/BLW BPSS SNSRA
OICOOLANT TEMPERATURE
FUEL TEMPERATURE
SAS ()

SHS L+
TRS (—)
TAS (+)
SENSOR SUPPLY (SVDC)
“*PWM #3 OUTPUT

== PwWM #2 OUTPUT
SENSOR HETUSAN {(ENGMNE)

WIRE
NO

925
905

926

a7z
"2
m

1e

L]
a
»
u
i
CAVITY COLOR
it -
Lz -
£33 BLUE DK
Y PINK
M2
M3 BLUE DRAWHY
N1 YELLOW
N2 -
L
P11 GREENLT
F2 BAN
P3 -
A1 GHRFEN DIYEL
RZ TAN
R3  ORN
S1  wWHITE
S BLUE LY
53 -
T1 PPRL
T2 GREENDK
3 -
W1 GRA
W2  ORNBLK
w3 -
E. 3
xz -
x) -
Y1 GAEEN LTYELLOW
Y BLACK
¥i -

Schemalic S



DDEC Il
POWER HARNESS

BATTERY BATTERY
POSITIVE MEGATIVE
O ©OJO
SUPPLY
THESE WIRES ARE
12GA. OR LARGER 1
r—t"
COLOR RED g I I
THESE WIRES ARE
THESE WIRES ARE 16GA 12GA. OR LARGER JE—
wiTH TEFLON OR OTHER COLOR BLACK c —!
THIN WALL INSULATION. ==
THESE WIRES SHOULD
BE NO MORE THAN 12
ECM INCHES LONG
POWER
CONNECTOR
CavITY WIRE
NO.
° M FUSE 20A
F 240 + t
£ 210 Ly _:tl "\ _p—
|
E D 150 —+ 7.%
(o] 150 i ; ®
B 241 Jl |
A 2 (I} il ——
LJ L FUSE 20A
M pin 12088317
LOR BLACK
co LAG NOTE: SOME APPLICATIONS
SPLICES MUST MAY HAVE CIRCUIT BREAKERS
BE WATERPROOF INSTEAD OF FUSES.

Schematic 6



VEHICLE INTERFACE HARNESS (PARTIAL)
ECM IGNITION POWER SUPPLY

, DEDICATED 12/24VDC BATTERY FEED.
—— SHOULD BE SOURCED DIRECTLY
\ FROM BATTERY POST.

‘ WIRE COLOR
TO ECM
OFF 439 NO.
e 435

PINK VEHICLE HARNESS
ON CONNECTOR CAVITY B3
SCHEMATIC B

S5A MIN.
SWITCHED
IGNITION

MUST PROVIDE IGNITION FEED
IN RUN AND CRANK POSITION.
NO ACCESSORY SHOULD BE
SOURCED FROM THIS LINE.

Schematic 7



VEHICLE INTERFACE HARNESS (PARTIAL)
ECM VEHICLE HARNESS
30 PIN CONNECTOR PIN OUT

LABEL WIRE CAVITY COLOR* ECM

ENGINE BRAKE :gs A1 GRA CON N ECTOR

CRUISE ACTIVE 555 A2 TAN

1

SENSOR SUPPLY (5VDC) 916 A3 RED/BLK 32
CHECK ENGINE LIGHT 419 Bl PPL/WHT ——
STOP ENGINE LIGHT 508 B2 PPL i =—11-1
IGNITION 439 B2 PNK " ]
DATA LINK (-} 901 C1  GREEN DK F .|
DATA LINK [+ 900 C-2 GREEN DKIYEL @
SENSOR RETURN 952 c3  BLK b
POWER TAKE-OFF 510 D1 BAN b
THROTTLE POSITION SIGNAL 417 D2 BLUE DK/BLK % b
BLANK PLUG g -
DIAGNOSTIC REQUEST 451 E-t  GREENLT
VEHICLE SPEED (+) 556 E-2 BLUE LT/BLK VEHICLE BARNESS
VEHICLE SPEED () - 587 E-3  BLUE LTIORN 3C PIN CONNECTOR
SET!COAST OFF 542 F1 YEL 12034398
RESUME ACCEL OFF 544 F2 BRN/WHT COLOR BLACK
VEHICLE SPEED O.C 803 F-3  BLUE LTAWHT
STOP ENGINE OVERRIDE 528 G1  BRN/RED oR G50
BAAKEICLUTCH OFF 543 G2  ORN/BLK
RESUME/ACCEL ON 545 G-3  BLUE LTYEL
TWO SPEED GOVERNOR 523 H1  GRA/RED
POWER CONTROL 824 H2 GRA/BLK
COCLANT LEVEL 115 H-3  RED @53 SPLICED
SET/COAST ON 541 41 YEURED
BRAKE/CLUTCH ON 531 42 ORN Lag::;sav
PWM #1 QUTPUT 908 43 WHT 916 SPLICED
TACH DRIVE 505 K-1  GRAMWHT
CRANK FOSITION 902 K-2  TAN/WHT
TACH DRIVE 2 1] K3  TAN/BLK 505 SPLICED

852 SPLICED

&—— 439 SPLICED
"RECOMMENDED COLORS

Schematic 8



DIAGNOSTIC
CONNECTOR

12020043

VEHICLE INTERFACE HARNESS (PARTIAL)

DASH PANEL

RED LIGHT- b d 509
STOP P
ENGINE
YELLOW LIGHT- 419
CHECK
ENGINE 435
SWITCH
STOP 526
ENGINE o
OVERRICE == N.O.
{CLOSED TO o 853
QVERRIDE)

LABEL WIRE CAVITY COLOR

VEHICLE GROUND

‘*TACH DRIVE

NO.
505

“*CRANK POSITION SIGNAL 902

SW +12VvDC -

SERIAL DATA LINK (+) 800

SERIAL DATA LINK (-) 901

DIAGNOSTIC REQUEST 451
** = QPTIONAL

TErxcIOPMOOD P

GRA

GRNIYEL
GRN

GREEN LT

WIRE
NO.

419
439
528
953

COLOR

PPL
PRLAWHT ey
PN K cmm—
BRN/RED =
BLKWHT o

—

TO ECM

VEHICLE HARNESS
0 PiN CONNECTOR
SCHEMATIC 8

Schematic 9



VEHICLE INTERFACE HARNESS (PARTIAL)
CRUISE CONTROL

COOLANT/OIL TEMPERATURE SENSOR

SWITCH-
BRAKE

SWITCH.
SET
COAST

WIRE #5485 -

SWITCH.
RESUME.
ACCEL

SWITCH.
CRUISE
ENABLE

LIGHT-
CRUISE
ENABLE

SENSOR.
VEHICLE
SPEED

CRUISE CONTROL caounT
SENSOR
SWITCH-
CLUTCH RELEASED 543 %
OFF
--—-c:/c ?
o DEPRESSED 831
QFF 2
oN O 541
| COOLANT
LEVEL
o 2 | senson__
onN O 545
QOFF
L1570 5
439
Y _ 555
Pana¥
SIGHAL 556
%57
[RETURAN USED FOR CRUISE

AND

ROAD SPEED GOVERNOR

SENSCR-
THROTTLE
POSITION

417
952

12015793

CAVITY WIRE GOES  COLoR
TO
SW +12VDC — =
G 50 RED =
BATTERY GND — e
| DO NOT USE
CHASSIS GROUND!
________________ a
|
8 15 (1o p— :
c ) REDBLK of |
|
12047911 GRAY }
NJA AT THIS TIME !
________________ J
WIRE  GOES  COLOR
NO. T
543 ORN/BLK
a3 ORN
542 YEL
541 YELRED
TO ECM
- BRNMWIT=————1  VEHICLE HARNESS
545 BLU LTHEL *====""T=" 30 PIN CONNECTOR
bost BLKAWHT SCHEMATIC 8
el PINK
555 TAN
567 BLU LT/ORN =t
566 BLU LTBLK ==
i BLUY LTMWHT = ]
e —————————
| OPTIONAL -ll
| VEMICLE SPEED 903 1
| OPEN COLLECTOR: PULL UP ]
|\ FOR SPEEDOMETER, ATEC ETC
CAVITY WIRE COLOR
NC.
[ 016 REDIBLK ===
8 417 DKBLU
A 052 BLK comd

Schematic 10



VEHICLE INTERFACE HARNESS (PARTIAL)

MISCELLANEOUS

90!
PWM 8
505
TO TACHOMETER
972

TO TACHOMETER 2
TO ENGINE BRAKE 508

INTERFACE MODULE
ENABLED)

SWITCH USED FOR NUMERQUS
APPLICATIONS INCLUDING
ENGINE PROTECTION.

e peerere—
{GROUNDED WHEN

QFF 524
SWITCH-
POWER CONTROL 053
CN

CRANK POSITION

%02 |

WIRE COLOR

NG

505 GRAMHT e
508 (1 T ——
524 GRA/BLK —f
953 BLKMWHT =
902 TANNHT =
908 WHT ===
972 TANIBLK ™

PTO/TWO SPEED GOVENOR

MISCELLANEOUS

SENSOR—
POWER
TAKE-OFF
SPEED
CONTROL

CAVITY WIRE COLOR
216 NO
p c 916 RED/BLK ™™
>
AR=E YTy
b 952 A 952 B S BLK

12015793 BLACK

TRANSMISSION

—REQUIRED FOR PTO OPTION —

525*
SWITCH-NEUTRAL INTEALOCK P
(CLOSED {N NEUTRAL} -] 510
~—REQUIRED FOR TWO SPEED
GOVERNOR—
523
SWITCH-HIGH GEAR f
(CLOSED IN HIGH GEAR) o 953

TO €ECM

VEHICLE HARNESS
30 PIN CONNECTOR

SCHEMATIC &

WIRE COLOR
NO.
510 BRAN
£23 GRA/RED
953 BLKWHT

*=WIRE NOT SUPPLIED WITH DDEC Il VEHICLE HARNESS

Schematic 11



DDEC Il COMPONENT
ASSEMBLY/INSTALLATION
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Assemble Fuel Fitting to Cooler Plate (60, 92, 71)

%‘%t
{ .

e

P/N 23502858
Viton Seals

6x25 mm

Washer Head
P/N 11504972 ’

23503565

Assembly

Install {2} red viton seals in manifold counterbores.
Locate fuel fitting on cooler plate as shown in Figure 1.

Figure 1

Install (2) 6x25 mm. washer head bolts through cooler plate to fuel fitting. Torque to 7-9 Ibs. ft., 8-12 NsM.

CAUTION: Do not over torque bolts, to avoid stripping threads in the fuel block.

Also, use back up wrench on fuef block when tightening or loosening fuel fittings. The fuel block
housing is plastic and will crack if not supported when fittings are installed and removed.




Cooler Plate/Harness Heat Shield/ECM Assembly
(60, 92, 71)

P/N 11504603

Cooler, Heat Shield™*
to ECM.

{8) Bx25 mm Self Tapping Bolts ?

. Cooler Plate

*Harness Heat Shield is used on Series 92 only.

Figure 2
Assembly
Locate the cooler plate (and harness heat shield) on the ECM as iliustrated in Figure 2.

Drive (8) Bx25 mm self tapping screws in the ECM through matching holes in the heat shield and
cooler piate. Be sure the bolt is driven far enough to seat against the cooler plate. Torque to 13-17
Ibs. ft.. 17-22 NsM.

If a remanufactured ECM is being installed, 8x25 mm straight threaded bolts with LW/PW may be used
in place of self-tapping bolts. :



ECM Bracket to Engine (92)

Tighten First
Bolts Enter Thru Back Side

- Q
Fe-16x52" \

A

$he-18x1"
Bolt'Lw/PW

. ..‘\

\._'. ) 2=, (D)@
g

: ’ /1
4 e
Y-16x1%a" Y1624 V4"
Boit LW PW Bolt/LW/PW
Figure 3

Mount ECM Bracket to Engine

Locate ECM Mounting Bracket as shown in Figure 3.

Take care to use correct bolt length to avoid bottoming and/or interference with ECM.
Tighten 3/1¢" bolts in blower end plate to ECM mount first.




ﬁ

ECM Bracket to Engine {71)

T 1axt
BoltLW/PW

O

\\\\\\\\\\\\\\\\\\

v
S
=

i

=

N

%ﬁo
D

/

M~ONOWNWR

T 14x1% "
Bolt/LW/PW

Mount ECM Bracket to Engine

Locate ECM Mounting Bracket as shown in Figure 3A.

Take care to use correct bolt length to avoid bottoming and/or interference with ECM.

Figure 3A



ECM/Cooler Plate/Heat Shield to ECM (60, 92, 71)

Assembly & Removal
gi-—'—‘ (4) 516-18 x 11/« BoIVLW {Series 92}
(4) 8 mm x 1.25 x 30 (Series 60)

P/N 23502879

]
+*Harness Meat Shield is used on Series 92 conly. ,,

Figure 4
Assemble ECM to ECM Mount .

Install (2) isotators. P/N 23502879, in each mount hole in ECM, one on top, and one on bottom, as
itlustrated in Figure 4.

Install (4) bolts and lock washers through ECM isolators to ECM mount as shown.
Connect (5) harness connections.

Connect fue! iniet and outlet hoses to cooler plate.

To Remove ECM
Remove any exhaust piping and/or water tubing from engine which prevents access to the ECM.

Remove fuel inlet and outlet at the fuel fitting or remove the tuel fitting from the cooler plate.
(Don't lose the seals.)

Remove (5) harness connections.
Remove (4) bolts and lift ECM from it's mount.
Do not lose the ECM isolators — they must be reinstalled.

NOTE: The fuel fitting block must be held with a wrench when installing or removing fuel lines.




Pulse Wheel (92)

The Pulse Wheel is a metal disc that is mounted to the rear of the left camshaft pulley on a V-type engine

. (Fig. 5).

Puise Wheel

Camshaft Pulley

Figure 5
The raised metal teeth generate a signal in the Synchronous Reference Sensor (SRS) and Timing

Reference Sensor (TRS}. These signals are used by the ECM to locate piston position for injector solenoid
operation.

One of three different wheels may be installed, depending on engine rotation and number of cylinders.
The Pulse Wheel shown in Figure 6 is used on an 8V-82 engine.

Figure 6
9



This whee! has a total of thirteen raised metal teeth. Two holes are provided that mate with dowels at the
rear of the cam pulley. A staggered bolt pattern prohibits improper installation.

Two ditferent Pulse Wheels are used on 6V-92 engines, depending on the direction of rotation of the
engine. With the double row of teeth on the Pulse Wheel at the twelve o'clock position, note the location
of the dowe! holes as shown in Figure 7 to ensure the use of the proper Pulse Wheel. .

Double Teeth

Lett-Hand Rotation Pulse Wheel Right-Hand Rotation Puise Wheel

Figure .

NOTE: The direction of engine rotation is determined by viewing the engine from the front or fan
end. On right-hand rotation engines, the crank pulley rotates clockwise. On left-hand rotation
engines, the crank pulley rotates counterclockwise.

Pulse Wheel Removal (92)

The replacement of the Pulse Whee! will require adjustment of the Synchronous Reference Sensor (SRS)
and Timing Reference Sensor (TRS). Refer to instructions in SRS/TRS Replacement Section of this Service
Bulletin. Use the following instructions to replace the Pulse Whee!:

1. Loosen and remove the drive belt(s) from the left camshaft pulley, if equipped.
2. Loosen and remove the nut and washer that secures the left cam pulley to the end of the camshaft.

3. Attach puller J24420-A to the camshaft pulley.

NOTE: Do NOT pry on the pulse wheel to remove it. You may bend the pulse wheel or damage
the teeth.

4. Use adaptor J7932 between the end of the camshaft and the puller screw to protect the end of the
camshaft (Fig. 8).

10



Adaptor J-7832

@l

()

Puller, J-24420-A

-4 R
/\ @ < \\@

NOTE: Be careful not to lose the Woodruff key.

Figure 8

5 Remove the four Allen-type flat head screws that retain the Pulse Wheel to the cam pulley. Remove
the Pulse Wheel.

. Pulse Wheel Installation (92)

1. Locate the two small holes in the Pulse Whee! over the dowels in the rear of the cam pulley.

2. Use Loctite 262, or equivalent, on the four Allen-type flat head screws and secure the FPulse Wheel
to the cam pulley.

3. )f removed, replace the Woodruff key to the slot in the camshaft. Index the slot in the cam pulley to
the Woodruff key and start the pulley on the end of the camshaft.

4. Use a fiber mallet or plastic hammer to tap the cam pulley onto the end of the camshatt.

5. Install the nut and lock washer to the end of the camshaft and tighten to 300-325 Ib-ft, 407-441 Nem
torque.

6. Adjust the SRS/TRS to Pulse Wheel air gap following the instructions in the SRS/TRS Adjustment
Section of this Service Bulletin.

7. Install the drive belts. Adjust the belt tension as outlined in Section 15.1 of the Service Manual.

11



Pulse Wheel (71)

The Pulse Wheel is a metal disc that is mounted to the rear of the right balance weight (Fig. 8A).

Pulse Whes|

23502881

Balance Weight

Figure 8A
The raised metal teeth generate a signal in the Synchronous Reference Sensor (SRS) and Timing

Reference Sensor (TRS). These signals are used by the ECM to locate piston position for injector solenoid

operation. .

Pulse Wheel Removal (71)

The replacement of the Pulse Whee! will require adjustment of the Synchronous Reference Sensor (SRS)
and Timing Reference Sensor {(TRS). Refer to instructions in SRS/TRS Replacement Section of this Service
Bulletin. Use the following instructions to repiace the Puise Wheel:

1. Loosen and remove front cover.
2. Loosen and remove the nut and washer that secures the balance weight to the shaft.
3. Attach puller J24420-A 1o the puise whesl.

NOTE: Do NOT pry on the puise wheel to remove it. You may bend the pulse wheel or damage
the teeth.

4. Use adaptor J7932 between the end of the camshaft and the puller screw to protect the end of the
cam {Fig. 8B).

12



Adapter, J-7932

Pulier, J-24420-A

Figure 8B

NOTE: Be careful not to lose the Woodruft key.

5. Remove the four Allen-type fiat head screws that retain the Pulse Wheel to the balance weight.
. Remove the Pulse Wheel.
Pulse Wheel Instaliation (71)
1. Locate the two small hotes in the Pulse Wheel over the dowels in the rear of the balance weight.

2. Use Loctite 262, or equivalent, on the four Allen-type flat head screws and secure the Pulse Wheel
to the balance weight.

3. If removed. replace the Woodruff key to the slot in the balance shaft. index the slot in the balance
weight to the Woodruft key and start the weight on the end of the shaft.

4. Use a fiber mallet or plastic hammer to tap the balance weight onto the end of the balance shaft.

5. Install the nut and lock washer to the end of the balance shaft and tighten to 300-325 ib-ft, 407-441
Nem torque.

6. Adjust the SRS/TRS to Pulse Wheel air gap following the instructions in the SRS/TRS Adjustment
Section of this Service Bulletin.

7. Install front cover.

13



Synchronous Reference Sensor (SRS) (92)
Timing Reference Sensor (TRS) .

The Synchronous Reference Sensor (SRS) and Timing Reference Sensor (TRS) are electronic
components that send a signal to the ECM (Fig. 9).

Cylinder Block

/ Front End Plate

Camshatt Pulse
Pulley Wheel

SRS/TRS Bracket

Figure 9

“The SRS references firing position for the number one piston. The TRS sends a signal to indicate the
firing position for each piston. The SRS/TRS assembiy is mounted through the engine front end plate at I

the top. left corner of the engine {Fig. 10}).

* Figure 10

14



The sensors can be identified by the color of the connector body. The SRS connector body is black
while the TRS connector is gray. The sensaor connectors are keyed tc prevent improper instaliation to the
engine wiring loom. '

. SRS TRS Assembly Removal and Engine Timing Procedure

1. Refer to the ECM Replacement portion of this Service Bulletin. and remove the heat shield. cold
plate. and the ECM.

2. Loosen and remove the four bolts and washers retaining the ECM bracket to the engine. Loosen and
remove the twa bolts and washers retaining the ECM bracket to the blower end plate. Remove the
ECM bracket from the engine.

3. Remove any hoses or fuel lines necessary to gain access {o the sensors.

4. Disengage the locking tang on the SRS connector. Grasp the connector bodies and gently pull them
aparl. Repeat this procedure for the TRS.

5. Remove the SRS/TRS retaining screw and clip.
6. Remove the sensor assembly.

7. i the pulse wheel or engine front end plate has been removed or replaced, loosen the two
sensor-retaining socket head screws.

SRS/'TRS Installation

Use the tools shawn in Figure 11 (DDEC Tool Kit) to perform the following operations:

Dial Indicator Crimping Too! Crimping Teol Crimping Tool Wire Strippers
KM J-34930 KMO J-35123 KMO J-35606 KMO J-35688 KM J-35615

Removal Tool
GM J-35689

Removal Too!
KM J-33095
/ Remova! Tool
-—

GM J-28742
SRSTRS
% Timing Tool
KM J-34729

Figure 11

1. Install the sensors assembly and retaining clip.
2. Install, but do not tighten, the retaining clip screw.

SRS/TRS Adjustment

Whenever a sensor assembly is replaced, it must be aligned in refationship 1o the teeth on the Pulse
Whee! upon installation. Use the following instructions for sensor alignment.

15



1. Refer to Electronic Unit Injector Replacement in this bulletin and remove the following injector:

b: 1L for left-hand rotation engines.
2. Position the piston for this cylinder at top-dead-center, using Crankshaft Position Timing Tool,

Kent-Moare tool J34830. as follows:
a. instalt the slotted spacer on the chain between the dial indicator and the top of the holder. Tighten

the cltamp screw.

a 1R for right-hand rotation engines.

NOTE: Failure to insert the spacer could result in damage to the dial indicator if the piston is
already at the top of travel when the tool Is installed.

2 - ‘.~

© . )

!

Figure 12
b. Insert dial indicator tool into the injector bore, install injector hold-down crab and tighten the bolt. .
c. Turn the crankshaft slowly in the direction of rotation and note indicator movement. Stop turning

when the dial hand just stops.
d. Turn the crankshaft slowly, opposite the direction of rotation, until the dial indicator hand just starts

to mave. The piston is now at top-dead-center.
16



e. Before piston downward travel can be measured, the dial indicator must be “"zeroed.” Loosen the
clamp screw and remove the slotted spacer. Lower the dial indicator until the two smaller indicator
hands are at "0" and the large hand is near "0" as shown in Figure 12

f. Tighten the clamp screw and zero the large hand by turning the outer ring of the dial face Tighten
the bezel screw so the outer ring will not turn.

3. Turn the crankshaft siowly, in the direction of rotation, until the dial indicator pointer reads exactly
1.216" of piston travel as shown in Figure 13.

2ty

[ ]
) ‘ir '
H Y— | L
W= .

Figure 13

CAUTION: if the crankshaft pulley retaining bolt has loosened during the timing procedure, tighten
it fo the specified torque upon completion of the SRS/TRS positioning procedure foliowing the
instructions in Section 1.3.7 of the Series 92 Service Manual.

Al this point. the teeth on the rear of the Pulse Wheel, located con the rear of the cam pulley, are in the
proper location for positioning the sensors. The sensor bracket must be positioned correctly in relation
to the engine front end plate. Use SRS/TRS Timing Tool No. J34729 to accomplish this task.

1. Tap the end of the camshaft pulley with a fiber maliet or rubber hammer to take up the camshaft
end play.
2. Insert the SRS/TRS Timing Tool between the double teeth on the Pulse Wheel, and the TRS so that
the groove at the rear of the too! slides over the teeth in the Pulse Wheel as shown in Figure 14.
17



T

f

7%

Figure 14

3. This operation is necessary if the sensor bracket has been loosened from its original mounting
position. If the sensor bracket has not been loosened, go to Step 5. Position the SRS/TRS bracket

sc that the round end of the TRS is located in the half moon portion at the front of the Timing Tool

as shown in Figure 15.

SRS/TRS Bracket

/ Timing Toof

P
“S

18
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4 Tighten the two Allen bolts securing the SRS/TRS bracket to the engine front end plate.

5. Push gently on the end of the TRS so that the timing tool is in direct contact with the TRS and the
raised metal teeth of the Pulse Wheel (Fig. 16).

Figure 16
. 6. Tighten the sensor retaining clip socket head screw. If this adjustment has been done correctly, the
resulting air gap between the pulse wheel teeth and the end of the sensor will be 020" (+.002"). -

7. Loosen and remove the injector crab hold-down bolt. Remove the injector crab.
8. Rermove the Timing Tool.

9. Install the EUI, the ECM and related parts using the appropriate Sections of this Service Bulletin for
reference.

19



Synchronous Reference Sensor (SRS) (71)
Timing Reference Sensor (TRS)

The Synchronous Reference Sensor (SRS} and Timing Reference Sensor (TRS) are electronic
compaonents that send a signal t¢ the ECM (Fig. 16A).

Balance Weight

Pulse Whee!

Cylinder Block SRS/TRS Bracket
Front End Plate

Figure 16A

The SRS references firing position for the number ane piston. The TRS sends a signal to indicate the

tiring position for each piston. The SRS/TRS assembly is mounted through the engine front end plate at

the top. right corner of the engine (Fig. 16B).

20
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The sensors can be identified by the color of the connector body. The SRS connector body is black
while the TRS connector is gray. The sensor connectors are keyed to prevent improper installation to the

. engine wiring loom.
SRS/'TRS Assembly Removal and Engine Timing Procedure
1. Loosen and remove the front cover.
2. Remove any hoses or fuel lines necessary to gain access to the sensors.

3. Disengage the locking tang on the SRS connector. Grasp the connector bodies and gentiy puli them
apan. Repeat this procedure for the TRS.

4. Remove the SRS/TRS retaining screw and clip.

5. Remove the sensor assembly.

6. If the pulse whee! or engine front end plate has been removed or replaced, loosen the two
sensor-retaining socket head screws.

SRS/TRS Installation
Use the tools shown in Figure 16C (DDEC Tool Kit) to perform the following operations:

Dial Indicator Crimping Tool Crimping Tool Crimping Tool Wire Strippers
KM J-34930 KMO J-35123 KMO J-35606 KMO J-25688 KM 235615

Removal Tool
GM J-25688

Removal Tool
KM J-33095

Removal Tool
GM J-28742

SRS/TRS
- Timing Tool
KM J-34728

- . Figure 16C
1. Instali the sensors assembly and retaining clip.

2. Install, but do not tighten, the retaining clip screw.

SRS/TRS Adjustment

Whenever a sensor assembly is replaced, it must be aligned in refationship to the teeth on the Pulse
Whee! upon instaliation. Use the following instructions for sensor alignment.

21



1. Refer to Electronic Unit injector Replacement in this builetin and remove #4 injector:

2. Position the piston for this cylinder at top-dead-center, using Crankshaft Position Timing Tool,
Kent-Moore tool 434930, as follows:
a. Install the slotted spacer on the chain between the dial indicator and the top of the hoider. Tighten .

the clamp screw.

NOTE: Failure to insert the spacer could result in damage to the dial indicator if the piston is
already at the top of travel when the tool is installed.

, ////I/llﬁi
z -
©,

@

1

Figure 16D
b. Insert gdial indicater tool into the injector bore, install injector hold-down crab and tighten the bolt.
¢. Turn the crankshaft slowly in the direction of rotation and note indicator movement. Stop turning

when the dial hand just stops.
d. Turn the crankshaft siowly, opposite the direction of rotation, until the dial indicator hand just stars .

to move. The piston is now at top-dead-center.

22



e. Before piston downward travel can be measured, the dial indicator must be "zeroed.” Loosen the
clamp screw and remove the slotted spacer. Lower the dial indicator until the two smailer indicator
hands are at "0 and the large hand is near 0" as shown in Figure 16D.

f. Tighten the clamp screw and zero the large hand by turning the outer ring of the dial face. Tighten
. the bezel screw so the outer ring will not turn. ‘

3. Turn the crankshaft slowly, in the direction of rotation, untii the dial indicator pointer reads exactly
1.077" of piston travel as shown in Figure 16E.

Figure 16E

CAUTION: If the crankshatt pulley retaining bolt has loosened during the timing procedure, tighten
it to the specified torque upon completion of the SRS/TRS positioning procedure following the
instructions in Section 1.3.7 of the Service Manual.

At this point. the teeth on the rear of the Pulse Wheel, located on the rear of the batance weight, are
in the proper location for positioning the sensors. The sensor bracket must be positioned correctly in
relation to the engine front end plate. Use SRS/TRS Timing Tool No. J34729 to accomplish this task.

. 1. Tap the end of the balance weight with a fiber mallet or rubber hammer to take up the balance shaft
end play.
2. Insert the SRS/TRS Timing Too! between the double teeth on the Pulse Wheel, and the TRS so that
the groove at the rear of the tool slides over the teeth in the Pulse Wheel as shown in Figure 16F.
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Figure 16F
3. This operation is necessary if the sensor bracket has been loosened from its original mounting
position. If the sensor bracket has not been loosened, go to Step 5. Position the SRS/TRS bracket

so that the round end of the TRS is located in the half moon portion at the front of the Timing Tool
as shown in Figure 16G.
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4. Tighten the two Allen bolts securing the SRS/TRS bracket to the engine front end piate.

5. Push gently on the end of the TRS so that the timing tool is in direct contact with the TRS and the
raised metal teeth of the Pulse Wheel (Fig. 16H).

' / g
. Figure 16H

6. Tighten the sensor retaining clip socket head screw. If this adjustment has been done correctly, the
resulting air gap between the pulse wheel teeth and the end of the sensor will be .020" { = .002).

7. Loosen and remove the injector crab hold-down bolt. Remove the injector crab.
8. Remove the Timing Tool.

9. Install the EUI in the front cover and related parts using the appropriate Sections of this Service
Bulletin for reference.
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Cylinder Block Front End Plate (71)

DDEC equipped 71 engines utilize a new design front end plate that incorporated holes used for
mounting the SRS/TRS and bracket assembly (Fig. 17).

Balance Weight
Pulse Wheel
SRS/TRS Bracket
Cylinder Block
Front End Plate
Cylinder Block Front End Plate and Relative Location ot Parts Figure 17

Cylinder Block Front End Plate Removal

With the exception of the sensor mounting bracket, DDEC equipped engine front end plates are removed
and replaced in the same manner as mechanical governed engines. Refer to Section 1.1.1 of the Service
Manual for removal and installation instructions.
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Synchronous Reference Sensor (SRS) (60)

The Synchronous Reference Sensor (SRS) is an electronic component that sends a signal 1o the ECM.
. The SRS is mounted to the rear of the gear case just below the fuel pump drive (Fig. 18).

Synchronous
Reterence Sensor
{SRS)

Figure 18
The SRS signal references firing position for the number one piston. This signal is generated by a raised

metal pin on the rear of the bull gear. (Fig. 19).

Figure 19
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Timing Reference Sensor (TRS) (60)

The Timing Reference Sensor (TRS) i1s an electronic component that sends a signal to the ECM. The
TRS is mounted to the leit side of the gear case, near the crankshaft center line (Fig. 20).

Timing Whee!

Timing Reference
Crankshaft Sensor (TRS}
Timing Gear

o . ) o ] ) Figure 20
The TRS signat references firing position for each piston. This signal is generated by a series of evenly

spaced teeth on the timing wheel. The timing wheel is mounted on the crankshaft, directly behind the
crankshaft timing gear.

SRS'TRS Removal .

1. Disengage the locking tang on the SRS/TRS connector. Grasp the connector bodies and gently pull
them apart.

2. Remove the bolt that secures the SRS/TRS to the gear case.
3. Remove the SRS/TRS by pulling it straight cut of the gear case.

SRS/TRS Installation
1. The SRS and TRS are electronic components. Use care upon instaltation.
2. insert the SRS/TRS into the gear case and index the hole in the bracket with the hole in the gear case.
3. Insert the SRS/TRS bolt and tighten it to 22-28 Ibs. ft., 30-38 Nem torque.

4. Plug the connectors together, making sure the locking tang clicks into place.

NOTE: The SRS and TRS are non-serviceable items and each is replaced as a unit. No adjustment
is required.
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Blower Front End Plate Cover (92)

As no governor is reguired on DDEC-equipped engines, a blower front end plate cover that repiaces the
governor housing is installed. In addition, the spacer between the fuel pump drive disc and the blower
rotor shaft has been changed to include extensions that act as oil slingers. This part is now cailled the
blower bearing ol slinger.

1. Biower Assembly 7. Cover, Blower Front Enc Plate
2. Gasket, Front End Plate Cover 8. Fork, Fuel Pump Drive
3. Blower Bearing Qil Stinger 9. Bolt, Blower Front End Plate Cover
4. Disc, Fuel Pump Drive 10. Gasket, Fuel Pump Mounting
5. Lockwasher, Fuel Pump Drive 11. Fuel Pump Assembly
6. Boit, Fuel Pump Drive 12. Bolt, Fuel Pump Mounting
Biower Front End Plate Cover and Relative Location of Parts Figure 21

Biower Front End Plate Cover Removal
Use the following instructions to replace the blower front end plate cover and/or blower bearing oil slinger:
1. Open the drain cocks and drain the engine cooling system.

2. Refer to the ECM Replacement Section of this Service Bulletin and remove the heat shield, cold
pilate, ECM and ECM bracket.

3. Remove any accessories attached to the cylinder head, blower front end plate cover or front of the
. engine that interfere with the removal of the blower front end plate cover.
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4. Disconnect and remove the fue! oil lines attached to the fuel pump and the crossover fuel oil line
attached to each cylinder head.

5. Remove the ten bolts and washers securing the blower front end plate cover to the blower.

6. Tap the sides of the blower front end plate cover slightly with a plastic hammer to loosen it from the .
blower front end plate. Then pull the cover and fuel pump assembly straight out from the dowels in
the blower end plate. Remove the cover to blower front end plate gasket.

NOTE: The fuel pump drive coupling fork may stay on either the fuel pump or the blower rotor
shaft. Remove the drive coupling fork.

7. Remove the three bolts securing the fuel pump assembly to the blower front end plate cover. Remove
the fuel pump and gasket from the cover.

8. Bend up the tang on the fuel pump drive bolt lock washer.

9. Loosen and remove the fuel pump drive bolt. Remove the drive bolt lock washer, fuel pump drive
disc and blower bearing oil slinger.

Inspection

1. Clean all of the parts in solvent and dry them with compressed air. Clean any gasket material from
the mating surfaces-of the parts.

2 Inspect the parts for signs of excessive wear or stress cracks. Replace as necessary.

Blower Front End Plate Cover Installation

1. Affix a new gasket to the boiting fiange of the fuel pump. Place the fuel pump against the blower
front end plate cover in its original position and secure it in place with the three bolts and washers.
Tighten the bolts to 13-17 ib-ft, 18-23 Nem torque. .

2. instalt the blower bearing cil slinger, fuel pump drive disc, lock washer and drive bolt to the rotor shaft.
3. Tighten the fue! pump drive bolt to 55-65 Ib-fi, 75-88 Nem torgue.
4. Bend one tang of the lock washer down on a flat of the drive bolt as shown in Figure 22

??39"\4,, —

Lock Washer

Figure 22
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5 Affix a new gasket to the forward face of the blower end plate.

6. Place the fuel pump drive fork on the fuel pump shaft. Position the blower end plate cover and fuel
pump assembly in front of the blower. Rotate the fuel pump drive fork until the prongs of the fork align
with the slots in the drive disc.

7. Push the blower end plate cover straight in over the dowels in the blower end plate and against the
gasket. ‘

8. install the bolts and lock washers securing the biower end plate cover 10 the blower end piate. Tighten
the bolts to 14-17 Ib-ft, 18-23 Nem torque.

9. Install and connect the crossover fuel oil line to each cylinder head and connect the fue! oil lines to
the fuel pump.

10. Place the coolant bypass tube between the two thermostat housings and slide the hoses part way
on the thermostat housings. Position the bypass tube so it ¢clears the blower front end plate cover,
tuel pump and fue! oil lines. Then tighten the hose clamps.

11. Install all of the accessories that were removed from the cylinder head, blower front end plate cover
or the front end of the engine.

12. Close the petcocks. Refer to Section 5 of the Service Manual or the vehicle manufacturer's
instructions. and retiil the cooling system to the proper capacity.
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Electronic Unit Injector (EUI) (92, 71)
M P
t_,_$-'f' ! .

|
Electronic | Mechanical
Injestor HIN injecior

Figure 23 Figure 24
Remove Injector

The Efectronic Unit injector is removed in the same way as the mechanical injector as described in the
service manual.

There are 2 exceptions to the above:
_ 1. When you remove the fuel jumper lines do not lose the "O” ring seal under the flange on each end

of the tube. .
2. You will need to loosen the two wire terminal retaining screws. Two turns witl be enough to remove

the terminal. These screws are not designed to be removed so loosen them just enough to remove

the terminal.

Install Injector

Install the EUI in the same way as a MUI, use the same precautions like being sure the injector tubes
are clean and the seats are in good condition. See Service Manual for details.

There is no locating dowel on the under side of the EUI

You must locate the injector visually for equal clearance between the valve springs.
Tighten injector crab bolt 20/25 ft. lbs.

Tighten the rocker shaft bolts to 90/100 ft. Ibs.

Tighten the jumper tube nuts to 12/15 . Ibs. (Be sure the “0" ring seal is in place at each end of the
tube.)

Time the injector to 1.460 — (Tool J-1853).
Lash valves.

()
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Electronic Unit Injector (EUI) (60)

The DDEC Il Electronic Unit Injector for the Series 60 is identical to the DDEC | injector. Refer to the
. Series 60 Service Manual for removal and installation instructions.

. Figure 25
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Turbo Boost Pressure Sensor (TBS) (92)

°

Connector
P/N 12015384

Figure 26

TBS Removal
1. Remaove the clamp on the air pressure line at the sensor body. Pull the hose off.
2. Disengage the locking tahg on the connector body. Grasp the terminal body and gently pull it from
the sensor.
3. Loosen and remove the two nut and bolt assemblies helding the sensor to the bracket -and remove
the sensor.

TBS Installation
1. The TBS is an electronic device. Use care on installation.
2. Reverse the removal procedure for installation.

3 Carefully route the sensor hose from the connector at the blower inlet manifold. Do not allow loops
or kinks or sags in the hose.
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Turbo Boost Pressure Sensor (TBS) (71)

FRONT
COVER
Conr t

Connectot — s

\7;—...;‘ - - res =

Figure 26A

TBS Removal
1. Remove the clamp on the air pressure line at the senscr body. Pull the hose off,

2. Disengage the locking tang on the connector body. Grasp the terminal body and gently pull it from
the sensor.

3. Loosen and remove the two nut and bolt assemblies holding the sensor to the bracket and remove
the sensor.

TBS Installétion

1. The TBS is an electronic device. Use care on installation.
2. Reverse the removal procedure for installation.

3. Carefully route the sensor hose from the connector at the blower inlet manifold. Do not allow loops
or kinks or sags in the hose.
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Turbo Boost Pressure Sensor (TBS) (60)

Turbo Boost
intake Manifold Pressure Sensor

Figure 27
TBS Removal
1. Remove the clamp on the air pressure line at the sensor body. Pull the hose off.

2. Disengage the locking tang on the connector body. Grasp the terminal body and gently pull it from
tthe sensor.

3. Loosen and remove the two nut and bolt assemblies holding the sensor to the bracket and remove

the sensor.
NOTE: Be careful not to lose the O-ring.

TBS Installation
1. The TBS is an electronic device. Use care on installation.
2. Reverse the removal procedure far installation.

NOTE: Do not overtighten the bolts that mount the TBS to the intake manifold. Damage to the TBS
may resuit. Torque the bolts to no more than 24-30 kg-cm {21-26 in-lb) torque.
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Oil Temperature Sensor (OTS)
Water Temperature Sensor (WTS)
. Fuel Temperature Sensor (FTS) (60, 92, 71)

Temperzture Sensor Harness Connector
P/N 12040753

Figure 28
The oil temperature sensor is also used as a water or fuel temperature senscr. The oil termperature

sensor is normally mounted in the front oil galtery to turbo oil feed line on Series 92 engines. {1) On
Series 60 engines it is mounted in the oil gallery at the left rear corner of the cylinder block. If used as
a water temperature sensor it will be mounted in a thermostat housing. The fuel temperature sensor is
mounted in the secondary fue! filter on the Series 92 and 60 engines. (2) On the Series 71 engine it is
mounied at the fuel pump to ECM cooler piate feed line.

. Sensor Removal

1. Disengage the locking tang on the two-wire connector. Grasp the body of the connector and gently
pult it from the socket.

2. Use the appropriate wrench on the hex portion of the sensor and unscrew it.

Sensor Installation

1. The Temperature Sensors are electronic devices. Use care in the installation process.
2. Reverse the remova! procedure for instaliation.

3. Use a suitable pipe sealant on all but the first two threads of the sensor to prevent leaks.
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Coolant Level Sensor (CLS) (60, 92, 71)

*
A Yeliow
8. Black
€. Black
D. Biue
Six Pin E. Red
Westher Pack F. Blank
ABCDEF Cor
Yellow = Prefarred Mounting
Arrangement for
Red Harness Strain feliet
|
Ring Terminals ue
{Not Provided) Black

Connactor Body
1 From Original
Sensor

CLS Harness
Connecior

Battery (AT TB]IC]
Ground 12 volt
Switched
Figure 29

The Coolant Level Sensor (CLS) is mounted in the radiator, and sends an electrical signal to the ECM
to indicate coolant level. Low coolant level may begin the stop engine or warning function. The CLS is
non-serviceable. and should be replaced as a unit. No adjustment is required (Fig. 29). .

CLS Removal

1. Open the petcock at the bottom of the radiator and drain the coolant into an appropriate container.
Remove only as much coolant as is necessary to clear the CLS.

2. Disengage the locking tang on the wire connector at the sensor. Grasp the connector body and
gently pull it tree of the sockat.

3. Use the appropriate wrench on the hex portion of the sensor and unscrew it from the radiator.

CLS installation

1. Reverse procedure for instaliation.

2. Close the radiator petcock

3. Refer to Section 5 of the Service Manual and fill the cooling system.
4. Start the engine and check for leaks.

5. Turn the ignition to the "ON" position. Observe or read any diagnostic codes. If any code other than
25 or "NONE" appears, refer to the DDEC Troubleshooting Guide.
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Oil Pressure Sensor (OPS) (60, 92, 71)

The Qii Pressure Sensor {OPS) is tapped into the main engine oil galtery. A typical location is at the rear
oil gallery or right front corner of Series 92 engines (Fig. 30A), and the left rear corner of Series 60 engines
(Fig. 308) and the left rear of the Series 71 engine (Fig. 30C).

[on

Pressure

SERIES 92 SERIES 60
Figure 30A Figure 308

™ I ‘-‘:
SERIES 71 F//ﬂﬂu —

OPS Removal

1. Disengage the locking tang on the three-wire connector. Grasp the body of the connector and gently
pull it free of the OPS.

2. Use the appropriate wrench on the hex end cf the OPS to unscrew it from the engine.

OPS Installation
. 1. The OPS is an electronic device. Use care on installation.
2. Reverse the removal procedure for instaflation.

Figure 30C

3. Use a suitable pipe sealant on all but the first two threads of the OPS to prevent leaks.
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Electronic Foot Pedal Assembly (EFPA) (60, 92, 71)

= °

\

—

Figure 31
1. The EFFA is installed in place cf the mechanical foot pedal by the OEM. Refer to the truck 9

manufacturers shop manual for any special removal instructions. .
2. Refer to DDEC I Troubleshooting Guide, Code 21/22. for adjustment specs.
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METRI-PACK Connectors {60, 92, 71)

LEGEND
C: Connector T: Terminal S: Seal P: Plug

L: Lock

Connector Removing Tool — J-35689 Crimp Tool — J-35123

ECM J3 ECM J4
Harness Connector Harness Connector

E

ECM JS

]
=)

C: 12040947 S: In Connector C: 12066317 S: In Connector C: 12065143
T: 12047680 T: 12047680 T: 12047680

=

Harness Connector

$: In Connector

Electronic Control Moduie (ECM)

aa )

@:::

(- -] -l -N-N -]
Sl . v

=
ECM J1 ECM J2
Harness Connector Harness Connector
C: 12034398 C: 12034400
T: 12047680 T: 12047680

iy . b §: In Connector $: In Connector ‘
P: 12034413 P: 12034413
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Group | Connectors: Removing Tool — J-35688  Crimp Tool — J-35123

Temperature Sensor Harness Connector

Oi! Pressure Sensor Harness Connector

C: 12040753
T: 12047680

==+

§: In Connector
P: NA

C: 12047809
T: 12047680

p=\

:ZE;J

S: In Connector
P: N/A

SRS Harness Connector (Black)

TRS Harness Connector (Gray)

Engine Harness

C: 12040753
T: 12047680

Engine Harness

11| -

C: 12041411
T: 12047680

il
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Group i Connectors: Removing Tool — J-28742-A

Crimp Tool — J-35688

Turbo Boost Pressure Sensor

Harness Connector

€: 12015384
T: 12033574

$: 12015323
P: NA

s —cx

Coolant Level Sensor

Throttie Position Sensor

Module Harness

Side
(Male)

—

C: 12010975
T. 12033674

5: 12015193
P: 12010300

Probe Harness

Side
{Femaie)

C: 12015799
¥: 12034051

$: 12015323
P: 12010300

PTO Speed Adjust — Harness Side

1@

®

Sensor Side Harness Side

C: 12010717 C: 12015793

T: 12034051 T: 12033674
SES e g T
S: 120158323 $: 12015323

P NA P: NA

Group #ll Connectors: Removing Tool — KM 33095

Crimp Too! — 8813440

DDL Connector

C: 12020042
T: 12015623

Figure 34




Procedure, Remove & Install Terminals

Group 1 Connectors
The connectors in Group | use Weather Pack seals that are inserted into the shell of the connector instead
of being installed on each individual cable (Fig. 35).

- o tfjmee Remover Tool KMO J-35689

Group | Connector

ﬂr-q— Terminal 12047680 Crimp Tool KMO J-35123

L
=\
j "%'ri L-l—— ECM Connector Locking Tang \ )
.l Push Terminal

_-A R J Out Through
\ Front of Connector
Removing Tool
‘Ej KMO J.35689

Figure 35

Removal
A tang on the terminal locks into a tab molded into the plastic connector to retain the cable assembly.
Remove Group | terminals from their connectars using the following instructions:

1. Insert the remova! too! J35689 into the cavity of the connector, placing the tip of the tool between the
locking tang of the terminal and the wall of the connector (Fig. 35).

2. Depress the tang of the terminal 1o release it {from the connector.
3. Push the cabie forward through the terminal until the complete crimp is exposed.

Repair
To repair a Group | terminal, cut the cable immediately behind the damaged terminal.
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Installation

Group ! terminals are of the "pull-to-seat” design. The cable is pushed through the seal and correct
cavity of the connector before crimping the terminal to the cable. To prevent damage to the individuai

.strands of the cable. it should be stripped of insuiation AFTER it is placed through the seal and connector
body. Use the following instructions for Group I terminal installation:

1. Position the cable through the seal and correct cavity of the connector (Fig. 36)

Figure 36 Figure 37
. 2. Strip the end of the cable using wire strippers to leave 5.0 mm (0.5 mm) of bare conductor.

3. Sgueeze the handies of crimping too! J35123 together firmly to cause the jaws to automatically open.
- Hold the tool with the words “wire side” facing you.

4. Push the termina! holder to the open position and insert the terminal until the wire attaching portion
of the termina! rests on the 20-22 anvil. Be sure the wire core wings and the insulation wings of the
termina! are pointing towards the upper jaw of the crimping tool (Fig. 37).
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5. Insert the cable into the terminal until the stripped portion is positioned in the wire core wings, and
the insulated portion ends just forward of the insutation wings (Fig. 38). .

Wire Core Wings

\ / tnsulation Wings

Free Handle End for
Actuation by Qperator

insulated Cable

Bracket or Bench Rest
{To Cradie One Handie)

Figure 38 Figure 39
6. Compress the handles of the crimping tool until the ratchet automatically releases and the crimp is
complete.

NOTE: For faster, more efficient crimping operation, a bracket or bench rest may be used to cradie
one handle of the tool. The operator can then apply the terminals by grasping and actuating only
one handie of the tool (Figure 39).

7. In case of jamming. release the crimping tool with the lock lever located between the handles.

8. Align the focking tang of the terminal with the lettered side of the connector. Pull the cable back
through the connector until a click is heard. Position the seal into the connector (Fig. 40). .

Pull Cabie
Untif Terminal
Clicks into
Place

< B

Figure 40
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Group It Connectors

Group If connectors utilized individual Weather Pack seals installed on each cable as part of the crimping
process. A seal is also used at the terminal end of the connector to help seal the connector cavity. A
secondary lock on both male and female connector bodies snaps into place over these seals aftar
installation (Fig. 41).

Remover Tool
J-28742-A

\(s

()

Secondary Lock

Terminal

Cable Seal

Connector Seal

Crimp Tool
J4-35606

Figure 41
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Removal

Two locking tangs are used on Group |l terminals to secure them to the connector body. Use the following
instructions for removing terminals from the ¢onnector body. .

1. Disengage the locking tang securing the connector bodies to each other. Grasp one half of the
connector in each hand, and gently pull them apart.

2 Unlatch and open the secondary lock on the connector (Fig. 42).

The tollowing procedure should be used to repair Group 1l connectors

Disconnect the connector
bodies. Unlatch and open
secondary lock on connector.

Remove terminals using Group I Terminal removal ool (12014012).

Figure 42

48



3. Grasp the cable to be removed and push the terminal to the forward position.

4. Insert the removal tocl J28742-A straight into the front of the connector cavity until it rests on the
cavity shouider.

5. While holding the tool securely in place, grasp the cable and push it forward through the connector
cavity into the tool.

6. The teol will depress the locking tangs of the termina!. Pull the cable rearward. back through the
connector. Remove the removal tool from the connector cavity.

Repair
Refer to (Fig. 43) for instructions on repairing a damaged Group U terminal.

Longer or
Shorter Than

Cut wire immediately behind cable seal.

Slip new cable seal onto wire

in direction shown. Strip 5.0 mm
= 0.5 mm insulation from wire.
Position cable seal as shown.

Crimp new terminal onto wire using standard crimp tool (J-35606).

Figure 43
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Installation
Use the following instructions for instaliing Group Il terminals.

1. Insert the terminal into the locating hole of crimping tool J35606 using the proper hole according to
the gage of the cable to be used (Fig. 44}). .

|

p z
iy v e
~. A . ’// - ? .
- o Cable Core Insulation
# Wings Wings
Figure 44 Figure 45

2. Insert the cable into the terminal until the stripped portion is positioned in the cable core wings, and
the seal and insulated portion of the cable are in the insutation wings {Fig. 45).

3. Compress the handles of the crimping tool until the ratchet automatically releases and the crimp is .
complete. A property crimped Group [l terminal end is shown in (Fig. 46).

Figure 46
4 In case of jamming, release the crimping tool with the lock lever located between the handles.

5. Use (Fig. 47) for installing new terminals to the connector.

) Figure 47
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Group Ill Connectors

Group HI connectors include the 7-pin and 8-pin dash connectors, and the transmission 6-pin connector
tor vehicles equipped with an Allison ATEC automatic transmission. These connectors do not require
. seals. (Fig. 48) illustrates a typical Group ilt connector, relative location of parts and special tools.

Remover Tool

P o — KM 33095
e |y

Terminal

/ Connector

Crimp Tool
J-35688

Figure 48
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Removal
Use the following instructions for Group !l terminal removal:

1. Disengage the locking tangs on the mating connector bodies. Grasp one half of the connector in
each hand and gently pull them apart. .

2. Unlatch and open the secondary lock on the connector.

3. Insert removal tool J33095 (Kent-Moore) into the small hole at the bottom of the terminal cavity as
shown in (Fig. 49).

Figure 49
NOTE: The short end of removal tool J33095 is used on the male side of Group Il connectors,
white the long end is used on the female side.

4. Slige the tip of the removal too! in towards the connector to disengage the locking tang of the terminal.
5. Grasp the cable and pull it rearward, back through the connector.

Repair

Use the following instructions to repair a Group l{l terminal.

1. Cut the cable immediately behind the damaged terminal. _
2. Strip the insulation from the cable as instructed in Group | and |l procedures.
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Installation
Refer to (Fig. 50) for Group Il terminal installation instructions.

Compress handles to release ratchet. Crimping tool is
now ready for use. Hold with the letters “A™, *'B" angd
*C” tacing the operator.

Terminal

Holder Cradie crimping tool in hand and push terminal holder

to open position,

Terminal
Holder

N . ’ Terminal
Place wire attaching portion of terminal on the appropri- £
ste anvil: “A" for 18-20 gauge cable, “B" for 14-16 gauge -
cable. Be sure the wire core wings and the insultaion
wings of the terminal are pointing towards the smooth,

. concave side opposite the anvil of the crimping jaws.

End View of Terminal
insulation Wings

Terminal
Holder Position the terminal accurately on the anvil and lower
in Place the terminal holder.

Grip the terminal lightly in the crimping jaws. Insert the
stripped core of the cable until it touches the face of the
terminal holder. Compress the tool handles tightly
together until the ratchet releases. The tool cannot be
opened untit the ratchet is tully cycled at which time the
tool has formed a production crimp.

Terminal Now Ready to Receive
Stripped Core of Wire

In case of jamming, release the crimping too! with the
lock iever located between the handles.

. . . . . . Figure 50
To install the repaired terminal back into the connector, use the following instructions: ? .

1. Insert the terminal end of the cabie into the proper cavity.

2. Push the cable forward until the terminal clicks into place.
. 3. Gently pull the cable rearward to seat it.

4. Close the secondary lock until the tangs snap into place.
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METHODS

NOTE: The repair of DDEC electrical circuits is based on indicated fault codes leading to faulty
circuits. Refer to the DDEC Troubleshooting Guide for more complete information on diagnosis

of system problems.

Some typical cable assembly instructions that apply to DDEC connectors are shown in Figures 51-59

CABLE SURFACE

/

\)

Acceptable

gz

Not Acceptable

APPLYING THE CABLE SEAL

The ouside diameter of the cable must be round and free of surface imperfections and dint.

Acceptable Not Acceptable
Cable seals, where used, should be applied 10 unstripped wire leads.
POSITIONING THE CABLE SEAL
9.5 mm
=0.5 mm Long‘r or
Shorter Than
9.5 mm onenmm—
=0.5 mm
E —ee,
Accepiable Not Acceptable

af the first sealing rib should be 9.5 mm. {Reterence Dimensions)

The cable seal must be positioned properly on the cable. The distance from the end of the stripped core to the leading edge

@
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STRIP LENGTH

=

5.0 mm
+=0.5 mm

em—

Acceptable

Longer or
Shorter Than 50
N mm
‘ =0.5 mm

!

Not Acceptable

Strip length must be 5.0 mm = 0.5 mm. Cut or nicked strands are not acceptable.

LOCSE WIRE STRANDS

Acceptable

Not Acceptable

Loose wire strands between the cable seal insulation are not acceptable.

PIERCED CABLE SEALS

=

Acceptabie

Not Acceptable

Wire strands must not pierce the cable sea!.

Figure 52
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CABLE SEAL AND CONNECTOR SEAL RIBS

Acceptable

=

Not Acceptable

Cable seal ribs and connector seal ribs must be free of cuts. Care shouid be taken not to cut or tear sealing ribs when
servicing the connector system,

PROCESS AIDS

e/
P

Acceptable

Not Acceptable

Foreign material or lubricants must not be used as cable seal or connector seal sssembly process aids. Care shouid be taken
to keep cable seals and connector seals free of dust, dirt, peint and other foreign materials.

ASSEMBLY TOOLING
% xm
D T ?‘_ x X
T o o= 2
ST P AR AS
v v =
. C——>
Acceptable Not Acceptable

Assemble terminals to cable using the proper tools.
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CORE CRIMP HEIGHTS

Acceptable

Bad Crimp

Low Core

Not Acceptable

Core crimp heights must be maintained to standards, Low core (leading edge of cable core behind leading edge of terminat

core ctimp wings) and incorrect crimp heights sre not acceptable.

DAMAGED SEAL RIBS

Acceptable

Not Acceptable

Seal ribs which are cut or caught under terminal insultaion wings are not acceptable.

TERMINAL AND CABLE SEAL DIMENSION

e 10.5 MM m—

[

Acceptable

Greater Than
e 19.5 MM e

Not Acceptable

The distance from the back of the terminal locking tangs to the back of the cable seal may not exceed 19.5 mm, or the

terminated cable seal will not assembie properly to the connector body.

Figure 54
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TERMINAL, CABLE SEAL AND CABLE ALIGNMENT

Accéptab!e

e
- More Than
"

— 10°

—— p——— . ———

Less Than

Not Acceptabie

The terminal, cable seal and cable must be aligned properly. The center lines of the terminal, cable seal and cable must be
aligned as shown in the Itlustration above. Terminal misalighment may result in excessive connector engage forces and/or

terminal damage.

HANDLING THE TERMINATED CABLE SEAL LEAD ASSEMBLY

Acceptable

Not Acceptable

The terminated cable seal lead assembly must be handled with special care. Small bundles are recommended 1o prevent

damage ta the cable seal ribs.
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TERMINAL TO CONNECTOR COMPATIBILITY

Acceptable

Not Acceptable

For in-line applications: Sleeve terminals must be used with tower connector and connector seal assemblies, and pin
terminals with shroud connectors. For panel-mount applications: Pin terminals must be used with tower connector and

connector seal agssemblies.

ASSEMBLY TO CONNECTOR

Acceptable

Not Acceptable

Assemble the terminated wire assembly to the connector manually

Figure 56
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Not Acceptabie

Acceptable
avity plug.




POSITION OF CABLE SEALS IN CONNECTOR BODY

Acceptable

Not Acceptable

At least two ribs of the cable seal must be inside the connector cavity. The third rib may be outside the cavity, but must not

be deformed by closure of the secondary lock.

SECONDARY LOCK

Acceptable

Not Acceptabie

The secondary iock must be latched on both sides of the connector.

Figure 58

CONNECTOR WIRE TENSION

Acceptable

Not Acceplable

Care should be taken to minimize tension on connector wire leads.

- Figure 59
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DDEC Harness Wire Splicing

In the event of a broken wire, a high quality splice is acceptable. The following information applies to
all harness wiring except the harness which connects the ECM to the electronic unit injectors. Splicing .
the ECM to EUI harness wires is not recommended and should be replaced if damaged.

All splicing information contained herein is meant to provide information to those who are not experienced
in wire repair. The methods described are not the only acceptable methods. Whatever method is chosen
should produce a high quality, tight splice with durable insulation which can be expected to last for the
life of the vehicle.

The selection of crimpers and splice connectors is optionat. Select a high quality crimper equivalent to
Kent-Moore tool J25563 and commercially available splice clips.

[. Tools Required:
— Soldering iron
— Rosin core sotder
— Wire strippers
— Electrical tape or heat shrink tubing
— Splice clips
— Crimp pliers

il. Procedure
Straight Leads
1. Locate broken wire

2. Remove insulation as required; be sure exposed wire is clean and not corroded. if available, slide
a sleeve of shrink wrap on the wire long enough to cover the splice and overlap the wire insulation.

e insulated Wire

r———  Heat Shrink Wrap
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3. Insert one wire into splice clip (GM-5297428 or equivalent) and crimp.
4_Insert other wire into splice clip and crimp.

Heat Shrink Wrap j‘ Splice Clip

Solder

Soldering splice connectors is optional, but not required. Acid core solder is prohibited and only rosin
core solder should be used. Be sure the exposed wire is clean before the splice is crimped in its
connector.

Use a suitable electronic soldering iron to heat the wires. Apply the solder to the heated wire (not to
the soldering iron) allowing sufficient solder to flow into the splice joint. Pull on connection to assure
crimping and soldering integrity.

Heat Shrink Wrap

Shrink wrap is preferred over electrical tape but is not mandatory. It shrink wrap is used. select the
correct diameter to allow a tight wrap when heated. Be sure the heat shrink wrap is long enough to
overiap the wire insulation albbout 1/4 inch (on both sides of the splice). Heat the shrink wrap with a match
or lighter; do not concentrate the heat in one location, but play the flame over the entire length of shrink
wrap until the joint is complete.

Electrical Tape

Good quality electrical tape is an acceptable alternative to heat shrink wrap. It should be applied by
wrapping the joint starting on the wire insuiation across the splice 10 the wire insultation on the other
side of the joint. Overiap the wire insulation on both sides to assure adeqguate insulation. Apply two or
three wraps of tape to assure sufficient insulation.

— /)

Multiple Broken Wires

When multiple splices are required in a harness, stagger the position of each splice as illustrated to
prevent a iarge bulge in the harness, and o prevent the splices from chafing against each other, which
could lead to wearing through of the insulation and subsequent “short circuits™.

Correct

Incorrect
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Three-Wire Splice

Three-way splice connectors are commercially available to accommodate three-wire splices. The
technigue is the same as single butt splice connectors.

Acceptable:

Lot T T




Notes
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