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FOREWORD 

All information contained in this publication is based on the latest data available at the 
time of publication approval, The right is reserved to make product or publication changes 
at any time, This manual, 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 o1 performing service operations. Some ot these servoce 
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 possibly know. evaluate, and advise the service trade of all conceivable ways 
in which service might be done or the hazardous consequences of each way. 
Consequently, Detroit Diesel Corporation has not undertaken any such broad evaluation. 
Accordingly, 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 
vehicle 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 JI System) should be read and understood completely. 

2. If basic mechanical checks have been made, no trouble was found. and the problem is now believed to be in the 

DDEC II System. turn to Section 4 - Troubleshooting Charts. Always start with the 1st Chart (labelled START) on Page 

17. If a Diagnostic Data Reader (DOR) is not available, the chart labelled CEL (Checi< 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 

C2·9 CheckECM 
Connector• 

• Turn ignition off. Terminals and Replace ECM. Then goto C2-30. 
• Disconnect all connectors at the connectors are okay. 

ECM. Repair terminals/connectors. 

• Check terminals at all ECM Problem lound. Then go to C2-30. 
connectors (both the ECM and 
harness side) !or damage. 
corrosion and unseated pins or 
sockets. 

4. The charts wi!I 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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Sectlon2 
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. 

8. USE OF DIGITAL VOLT-OHM METER 

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

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

Resistance Measurements 

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

2. Set the function/range switch to the desired r. position. ll 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 if a continuous electrical 
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 to 5 ohms.) 
An open circuit (broken electrical path) would haveo<>resistance and would not have continuity. To utilize this 
continuity feature of certain meters: 

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

2. Connect the red lead to the V• r.. 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" 
(overlimit; some meters show "1 + ","~".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 n symbol will appear in the upper left comer 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. 

4. 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. 
If a DC-AC switch is present, make sure it is switched to the DC position. 

2. 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 most voltages seen on a vehicle. (Typically, a 20V range will do.) 
Then reduce the range until a satisfactory reading is obtained. 

3. Connect the test leads to the circuit being measured. In the DDEC II diagnostic procedures. voltage 
measurements are always given as being taken at pins. sockets. Battery + or ground. Following the voltage 
measurement point. the color test lead to be used is given in parenthesis (red is the V- r.. 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. 

• 
1. The engine and ignition should always be off before the harness connectors are disconnected or reconnected. 

2. When disconnecting harness connectors, be sure that the pulling force is applied to the connectors themselves and 
not the wires extending from them . 

3. Alter harness connectors are reconnected to the DDEC U system, the computer diagnostics should be ignored and 
cleared. 
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Section 2 
BASIC KNOWLEDGE REQUIRED (Cont'd.) 

• 
D. EXPLANATION OF ABBREVIATIONS/TERMS 

AID 

ATEC 
BAT 
BCSW 

B0I 

CAL 

- Analog to Digrtal: The computer inside the ECM uses an AID converter to convert a sensor voltage into a 
number which the computer can work with. 

- Allison 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 tum on when 

cruise control is operational (it does not turn on ii 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 tums on. 

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

CKT 
CLS 
CP 
COM 
CTS 

DDECII 
DDL 

DOR 
DL+ 

DL 
DL2+ 

DL2-
DREQ 

ECM 

EEPROM 
EFPA 

Page4 

• lt is 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 will come on for about 5 seconds when th. 
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 
- Coolant Level Sensor: Monitors coolant level at the radiator tank top. 
- Crank Position: An ECM output generated anytime an SAS signal occurs (at the first cylinder) 
- Common 
- Coolant Temperature Sensor: Can be used in place of the Oil Temperature Sensor tor measuring engine 

temperature (assuming DDEC JI has been set-up for the CTS). 
- 2nd generation Detrort 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-held 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 II. It reads the DDEC II sensors and switches. calculates 

injector firing times and duration (using a built-in computer), and fires the injectors at the appropriate times. 
Electrically Erasable Programmable Read Only Memory. Contains the engine calibration. 

- Electronic Foot Pedal Assembly: Contains the Throttle Position Sensor. 
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EUI 
FTS 
GND 
INJ 
NIA 
OPS 
OTS 
PC 
PTOSA 
PW 
RASW 
SEL 

STEO 
SRS 
TBS 

TD 
TPS 
TRS 
TSG 
VIN 
vss 
vssoc 

Section2 
BASIC KNOWLEDGE REQUIRED (Cont'd.) 

Electronic Unit Injector: Replaces the Mechanical Unit Injector (MUI). 
- Fuel Temperature Sensor: Monitors fuel temperature at the output of the secondary filter. 

Ground: Battery -
Injector (fuel) 

- Not available at this time. 
- Oil Pressure Sensor: Monitors oil pressure at the main oil gallery. 
- Oil Temperature Sensor: Monitors oil temperature in the turbo oil supply line. 

Power Control Switch 
- Power Take-Off Speed Adjust Sensor 
- Pulsewidth: The amount of time in crank degrees that the ECM is requesting the injectors be turned on. 

Resume/Acee! Switch (for cruise control) 
- "Stop Engine" Light: lypically mounted on the instrument panel. Its main function is to tum on and warn 

the driver when a potential engine damaging condition has been detected (low oil pressure, low coolant, 

or engine overtemperature). As a light bulb check & system check. the "Stop Engine" light will come on 

for about 5 seconds when the ignition turns on. 
- Stop Engine Override 

Synchronous Reference Sensor: Detects when the first cylinder in the liring order is about to be fired. 

- Turbo Boost Sensor: Used to monitor turbo boost pressure. This sensor generates a voltage (from O to 5 

volts) which is proportional to pressure. · 
- Tachometer Driver: One of two outputs of the ECM for tach. Hook-up purposes. 

- Throttle Position Sensor: Used to detect throttle request. 
- Timing Reference Sensor: Detects whenever any cylinder is about to be fired. 

- Two Speed Governor Switch: Detects when the vehicle is in top gear. 
- Vehicle Identification Number 

Vehicle Speed Sensor: Used to detect vehicle (road) speed. 
Vehicle Speed Sensor, Open Collector: An ECM input which must be used in addition to the VSS positive 

input when certain types of vehicle speed sensors are used.· (Refer to the application manual for a · 
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 JC.) 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 tum on for 5 seconds ii a DDEC cruise control is present. If the 

Diagnostic Request terminal (OREO) is then grounded, the "Check Engine" light will flash a Code 25 which indicates the 

self-diagnostic system is worl<ing and that no faults have been detected. A Code 25 consists of two flashes followed by a 

short pause. then live flashes in quick succession. After a longer pause, the code will repeat. 

If the "Check Engine" light remains on, the sell-diagnostic system has detected a fault. If the Diagnostic Request terminal 

is then grounded and the engine is not running, the trouble code will 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 

odule (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 oil or coolant 

temperature sensor problem, it will quickly lead you to Chart 14-but first gets you to verify the code/symptom. 
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Sectlon2 
BASIC KNOWLEDGE REQUIRED (Cont'd.) 

Since the self-diagnostics do not detect all possible faults, !he absence of a code does not mean there are no problems 
in the system. If the DDEC ti problem is suspected, even in the absence of a code, go to START anyway. This chan can 
lead you to other chans which can aid in the troubleshooting process-where DDEC II problems may occur but do not 
generate a code. Basic mechanical checks, however, are!!:! covered in this guide. 
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Sectlon3 
TESTING THE DDEC II 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 digijal 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 to insert between special connectors. This will permit access to the connector 
terminals for circuit checking. 

• TRSISRS Alignment Tool: J-34729. (Not needed for Series 60) 

• Diagnostic Data Reader (DOR): J-36500 

In addition, the tools listed below can be of aid in prop~ly identifying 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 boost pressure (for purposes of comparison with the DDEC II Turbo Boost Sensor). 

&. DIFFERENCES BETWEEN DDEC II AND DDEC I 

To those thoroughly familiar with DDEC I, a brief outline is given of the differences in DDEC 11. From an installation and 
testing viewpoint, these differences are: 

• 1 Box vs. 2 Box: DDEC II incorporates all the control electronics into one engine mounted Electronic Control Module 
{ECM) instead of the ECM and the EDU required in DDEC I. 

• Added Sensor: A Fuel Temperature Sensor (FTS) has been added. It is used to 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 iniectors. 

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 
Transmiss,on Electronic Controls) using DDEC !l's Vehicle Speed O.C. input. This additional input also allows DOEC 
II to accept a larger variety of vehicle speed sensors. 
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Section 3 
TESTING THE DDEC II SYSTEM (Cont'd.) 

• • EEPROM (Electrically Erasable, Programmable, Read Only Memory) vs. EPROM (Erasable, Programmable, Read 
Only Memory): In DDEC I, 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 U now has a calibration that can be changed by communication the proper information over the data link 
wires, a PROM access cover is not required. 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 cedes. 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 llnk being 
used by DDEC II to send out information. This tester, the Diagnostic Data Reader, works with both DDEC I 
and DDEC 11, as well as ATEC (Allison Transmission Electronic Control) systems. 

4. Both 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 I 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 historical codes, tum to the first chart (labelled START) on page 17. 

1. Active vs. Historical Codes: 

DDEC II 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 will show additional information. Refer to Code 85 for a discussion of this . 

• 
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Section 3 
TESTING THE DDEC II 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 problem. 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. Tum ignition off. 
b. Jumper pin A to pin Mon the 12 pin, DOL connector (typically located in the cab). 
c. Tum ignition on and observe the codes flashing out on the CEL Example: Code 13 and 21. 

CEL CEL 

1 Flash 3 Flashes 2 Flashes eo .. --f» {)} q~.. ----.. .. o- i)} .. 
Short 
Pause 
½ sec. 

Long Pause 
3 sec. 

1 Flash 

Short .. {)} 

Pause 
½ 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 
TES.TING THE DDEC II SYSTEM (Cont'd.) 

3. Using the Diagnostic Data Reader (DOR). 

D 
[]][!J[!)G 
l!l l!l (!] 00 
0[!J!!J[!J 
El l!JEIEJ 

Proper use of this reader is described in the instruction manual supplied. This device is infinitely more useful 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 (DOR). Refer to Mode 40 of the DOR 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 DOR: 

1. Change DOR, 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 
8 Change road speed limit 
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 DOR Instruction Manual. 

• 
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Section 3 
TESTING THE DDEC II SYSTEM (Cont'd.) 

F. CONNECTOR CHECKOUT 

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 ODEC II wiring for purposes of taking measurements. This can 
cause intermittent faults or system failures and may affect the DOEC II warranty. 
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Section4 
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 Ii equipped engine) before considering DDEC II as the possible 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, if no codes 

were recorded (but a symptom remains). the "START" chart will refer you to the "Customer Complaint" Chart 1, which can 
identify 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. 

8. DIAGNOSTIC CODES • WHAT THEY MEAN 

The following 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 on 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-Off 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 Oil 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 CTS)- Engine running for 2 seconds with too low a voltage at the 
OTS or CTS input to the ECM. 

Code 16 Coolant level 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 for2 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 voltage 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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Section4 
TROUBLESHOOTING CHARTS (Cont'd.) 

Code 25 No Codes - No faults have been detected by DDEC-11 since the last lime the codes were cleared. 

Code 26 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. 

Code 31 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 
• Short to ground in "Check Engine", "Stop Engine", "Cruise Active" Light circuits or in the Crank Position, Engine 

Brake or one of three auxiliary drive (labelled PWM or AUX) circuits. Battery voltage at the ECM must also 
be greater than 8 volts. 

Code 32 ECM Failure - The backup system inside the ECM has failed. 

Code 33 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. 

Code 34 Turbo Boost Sensor (TBS) - Engine running for 2 seconds with too low a voltage at the TBS input to the ECM. 

Code 35 Oil Pressure Sensor (OPS) - Engine running for 2 seconds at less than 800 RPM with too high a voltage al the 
OPS input to the ECM. Must also have greater than 50 degrees C oil temperature to log this code. 

Code36 

Code 41 

Oil 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 incorre­
or completely missing. One pulse per cylinder per revolution is required. 

Coce 42 Synchronous Reference Sensor (SRS) Pulses Fault - Did not receive an SRS pulse on every firing of the #1 
cylinder. 

Code 43 Low 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 will power 
down (and eventually shutdown) the engine if the engine protection system is equipped with the shutdown 
feature. 

Code 44 Oil or Coolant Over Temperature - System running tor 2 seconds with the oil or coolant temperature greater 
than a calibrated limit. This fault will cause both the "Stop Engine" and "Check Engine" lights to tum 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 overtemperature, 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). 

Coce 45 Low Oil Pressure - Engine running with the oil pressure less than the limit (different limits 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. 

Code 46 Low Battery Voltage - Engine 'running with low battery voltage (less than 10.0 volts) for more than 30 seconds. 

Code 47 High Fuel Pressure - Engine running with high fuel pressure. • 
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Sectlon4 
TROUBLESHOOTING CHARTS (Cont'd.) 

Code 48 Low Fuel Pressure• Engine running with low fuel pressure. 

Code 51 EEPROM Error• An error has been detected in the EEPROM (Electrically Erasable. Programmable. Read Only 
Memory) inside the ECM. 

Code 52 ECM Failure • The ECM was unable to correctly convert sensor voltages into numbers for computer usage. 

Code 54 Vehicle Speed Sensor (VSS) Failure· The ODEC-11 system has detected a fault with the DDEC-11 VSS. This fault 
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. 

Code 55 Proprietary Communication Link Failure - An error has occurred in the communication link used between two 
ECMs on a dual engine set-up. 

Code 56 ECM Failure• The ECM was unable to correctly convert sensor voltages into numbers for computer usage. 

Code 58 Cruise Inputs Bad • An illegal 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. 
The response time of the injector was longer than the maximum limit or the injector never responded at all. Oil 
temperature 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. 

- Codes 71, 72, 73, 74, 75, 76, 77. 78 • response time too short. 
The response time of the injector was shorter than the minimum limit. Oil temperature 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. 

Code 85 The engine has been operating over 2500 RPM tor at least two seconds . 

• 
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Sectlon4 

TROUBLESHOOTING CHARTS 

e. START • FIRST CHART FOR DIAGNOSIS OF DDEC•II USING DDR 

STEP/SEQUENCE RESULT 

START-1 Note "Check 
En•lne" Llaht 

• Turn ignition on while at the same Light comes 
time observing the "Check on and stays on. 
Engine" light. 

• Be sure there is not a jumper wire Light comes 
between pins A and M of the DDL on for up to 5 seconds, 

connector and any switch for then goes out. 
flashing out codes should be in 
the off position. Light is off. 

Erratic or 
intermittent light. 

START-2 Read Active 
Code• Ualno DDR 

• Plug DOR into the 12 pin Active codes 
DDL connector. (other than Code 25) 

• Read active codes by selecting on DOR. 
MODE 01 on the DOR. 

• Readhistoricalcodesbyselecting 
MODE 02 on the DOR. Active Code 25 

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

Active Code 25 only. 

DOR display reads 
"NO DATA BEING 
RECEIVED FROM DATA 
LINK" or "DDEC SYSTEM 
NOT RESPONDING". 

DOR display is 
blank or random . 

• 
May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Go to START-2. 

Go to START-3. 

Go to Chart 4, page 59. 

Go to START-7. 

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

-

Go to Code 51, page 299. 

Go to Chart 5, page 65. 

Go to START-6. 

Go to START-9. 
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Section4 
TROUBLESHOOTING CHARTS 

·• START • FIRST CHART FOR DIAGNOSIS OF DDEC•II USING DDR (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

START•3 Read All Codes 
UalnaDDR 

• Plug DDR into the 12 pin Codes 14,23, Follow appropriate diagnostic 

DDL connector. 58 or 85. charts lorcode(s) received. (See 

• Read all historical codes by lndex on page i). 

selecting MODE 02 on the DDR. 
Any codes except Goto START-4. 
14, 23, 25, 58 or 85. 

Code 25 only. Go to Chart 1, page 32. 

DDR display reads Go to Chart 7, page 73. 
"NO DATA BEING 
RECEIVED FROM DATA 
LINK" or "DDEC SYSTEM 
NOT RESPONDING". 

DDR display is 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. 
• Attempt to start and run the engine. 
• Try to get the "Check Engine" light "Check Engine" 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 tor 1 minute or until "Check Engine" Go to Start-5. 

"Check Engine" light comes on. light is off or only 
flashes briefly. 
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Sectlon4 
TROUBLESHOOTING CHARTS ec. START• FIRST CHART FOR DIAGNOSIS .OF DDEC•II USING DDR (Cont'd,J 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

START•I Read All Codea 
Aaaln 

• Read historical codes (MODE 02) Codes 31, 41, Follow appropriate diagnostic 

on DOR. 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. 

DOR display reads Go to Chart 7, page 73. 

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

DOR display is Go to START-9. 
blank or random. 

- START-6 Read Cadea an 
the"Check .. 

En.,1-" Llaht 
• Unplug the DOR. Flashes out To diagnose codes, go to CEL-3 

• Short pin A to pin M on the 12 pin codes. (page 27). To service DOR 

DDL connector. system, go to C7-4 (page 75). 

• Read codes flashing out on the 
"Check Engine" Light. Does not flash Go to Chart 6, page 69. 

out codes. 

START•7 Intermittent 
Check 

• Note whether flashing "Check Flashing a 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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Sectlon4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

START-8 Check for Short 
• Turn ignition off. Less than The Diagnostic Request line 

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

connector at the ECM. (either ckt #150 or chassis 

• Read resistance between pins A ground). Repair short. Then go 

and M of the 12 pin, DDL to START-30. 

connector. 
Greater than Go to START-10. 

200 ohms or open. 

START,9 Cuckfor +12 
VoltaatDDL 
Connector 

• Turn ignition on. Greater than There is a problem with either the 

• Read voltage at the 12 pin DDL or equal to 10.0 volts. DOR or the data link lines. Go to 

connector, from pin H (red lead) C7-4 (page 75 ). (For diagnosis 

to pin A (black lead). of DDEC-11 without a DOR. go to 
CEL-1 on page 27.) 

Less than Either the switched + 12 volt line 

10.0 volts. (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 
Connectors 

• Disconnect the 6-way power Terminals and Replace ECM. Then go to 

harness connector at the ECM. connectors are okay. START-30. 

• Check terminals at the ECM 6-way 
power and vehicle harness Problem found. Repair terminals/connectors. 

connectors (both the ECM and Then go to START-30. 

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

• 
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Section 4 
TROUBLESHOOTING CHARTS 

• c. START• FIRST CHART FOR DIAGNOSIS OF DDEC-11 USING DDR (Cont'd.J 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

START-30 Verlfv ReR•lr• 

• Turn ignition off. "Check Engine" Repairs are complete. 

• Reconnect all connectors. Light comes on for up to 

• Turn ignition on. 5 seconds, then goes out 

• Clear codes. 
• Turn ignition off. "Check Engine" Al! system diagnostics are 

• Turn ignition on. Light is flashing. complete. Please review this 

• Observe the "Check Engine" Light. section from the first step to find 
the error. 

"Check Engine" GotoSTART-1. 
light comes on and 
stays on. 

. 

• 

• 
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Section4 
TROUBLESHOOTING CHARTS 

•• CEL. FIRST CHART FOR DIAGNOSIS OF DDEC•II WHEN NO DDR IS AVAILABLE 

NOTE: Although this section will help you get started. later sections of the Troubleshooting Guide may reQuire using a DOR. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

CEL-1 Note ''Check Engine" 
Llaht 

• Tum ignition on while at the same Light comes on Go to CEL-2. 
time observing the "Check and stays on. 
Engine" light 

Light comes on for up to- ~otoCEL-2. 
5 seconds, then goes out 

Light is off. Go to Chart 4, page 59. 

Flashing light Go to CEL-8. 

CEL•2 Read Codes 
• Install a jumper wire between pins Flashes out Go to CEL-3. 

A and M of the 12 pin, DDL codes. 
connector. 

"Check Engine" Go to Chart 6, page 69. 
light is always on but 
doesn't flash out codes. 

"Check Engine" Go to CEL-6. 
light never comes on. 

CEL-3 Follow Codes 
• Note and record code(s). Code 14, 23, Follow appropriate diagnostic 

58 or 85. charts for the code(s) received. 
(See Index on page i.) 

Any codes except GotoCEL-4. 
14, 23, 25, 58 or 85. 

Code 25 only. If drive complaint persists, go to 
Chart 1, page 32 . 

• 

.. 
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Sectlon4 
TROUBLESHOOTING CHARTS e. CEL • FIRST CHART FOR DIAGNOSIS OF DDEC•II WHEN NO DDR IS AVAILABLE (Cont'd.J 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

CEL-4 Verl.., Codefal 
• Remove jumper wire between pins "Check Engine" Read codes (by installing jumper 

AandM. light stays on. wire again) and follow appropriate 

• Turn ignition on. diagnostic chart. (See Index on 
• Obtain a DOR. page i.) 
• Clear codes. 
• Turn ignition off, then back on. "Check Engine" Goto CEL-5. 
• Note status of "Check Engine" light goes on for 5 

light. seconds, then goes out. 

"Check Engine" Goto CEL-8. 
light is erratic or intermittent. 

CEL•5 Verify Codefa) 
with the Engine 
Runnln• 

• Attemptto start and run the engine. Engine will Go to Chart 2. page 37. 
• Try to getthe "Check Engine" light not start. 

on by: 
- warming up the engine "Check Engine" Previous codes should be 
- slowly changing the engine light is off. regarded as intermittent. 

from idle to no load speed. Go to Chart 1, page 32. 
• Runengineuntilthe"CheckEngine" 

fight comes on or for 1 minute. "Check Engine" Read codes (by installing ;umper 
light is on. wire again} and follow appropriate 

diagnostic chart. (See Index on 
page i.) 

CEL-6 CheckforO-n 
• Turn ignition off. Less than or GotoCEL-7. 
• Disconnect the vehicle harness equal to 5 ohms on 

connector at the ECM. both readings. 
• Install a jumper wire between 

sockets C 1 and E 1 of the vehicle Greater than An open exists either in the 
harness connector. 5 ohms or open on Diagnostic Request line (ckt 

• Read resistance between pins K either reading. #451) or in the DDL ground line 
and M of the 12 pin, DDL (ckt #901 ). Repair open. Then 
connector. go to CEL-30. 

• Also read resistance between pin 
A of the DDL connector and a 

• good ground . 
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Section4 
TROUBLESHOOTING CHARTS ec, CEL, FIRST CHART FOR DIAGNOSIS OF DDEC•II WHEN NO DDR IS AVAILABLE (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

CEL,7 CheckECM 
Connectors 

• Disconnect the 6-way, power . Terminals and Replace ECM. Then go 

harness connector at the ECM. connectors are okay. toCEL-30. 

• Check terminals at both the 6-way 
power harness connector, and Problem found. Repair terminals/connectors. 

vehicle harness connector (both Then go to CEL-30. 

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

CEL·8 Intermittent Check 
• Note whether flashing "Check Flashing a Go toCEL-9. 

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. 

CEL,9 Check for Short 
• Turn ignition off. Less than or The Diagnostic Request line (ckt 

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

connector at the ECM. ckt # 150 or chassis ground). 

• Read resistance between pins A Repair short. Then go to CEL-30. 

and M of the 12-pin, DDL 
connector. Greater than Go to CEL-7. 

200 ohms or open. 

CEL,30 Verlfv ReDalrs 

• Turn ignition off. "Check Engine" Repairs are complete. 

• Reconnect all connectors. light comes on for up to 

• Turn ignition on. 5 seconds, then goes out. 

• Clear codes. 
• Turn ignition off. "Check Engine" All system diagnostics are 

• Turn ignition on while at the same light is flashing. complete. Please review this 

time observing the "Check section from the first step to find 

Engine" Light. the error. 

NOTE: Some calibrations will not 
allow clearing codes this way. "Check Engine" Go to CEL-1. 
Obtain a DOR or consult a dealer. light comes on and 

stays on. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

D, CHART 1 • INTERMITTENT CODE OR A SYMPTOM AND NO CODES 

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

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C1•1 Dla-oala bv Svmntom 
• Turn ignition off. Intermittent Go to Cl ·2, page 35. 
• Go to appropriate result in the code. 

next column based on engine 
symptom. Engine cranks Go to Chart 2, page 37. 

but will not start. 

Poor performance Go to Chart 3, page 57. 
and no codes. 

No "Check Engine" Go to Chart 4, page 59. 
Light during bulb 
check at key on. 

"Check Engine" Go to Chart 5, page 65. 
Light always on and 
Code 25 on DOR . 

"Check Engine" Go to Chart 6, page 69. 
light always on, no 
data link and won't 
flash codes. 

No Clata link Go to Chart 7, page 73. 
and bulb check Okay 
at key on. 

"Stop Engine" Go to Chart 8, page 79. 
Light always on 
and no codes. 

No "Stop Engine" Go to Chart 9, page 81. 
light during bulb 
check at key on. 
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Section 4 
TROUBLESHOOTING CHARTS 

e,. CHART 1 • INTERMITTENT CODE OR A SYMPTOM AND NO CODES (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

c1.1 Diagnosis by Symptom 
fCont'dl 

"Stop Engine" Goto Chart 10. page 87. 

Override switch 
inoperative. 

Power Take-Off Go to Chart 11, page 91. 

Speed Adjust 
inoperative. 

Cruise control Goto Chart 12, page 101. 

inoperative. 

"Cruise Active" Go to Chart 13. page 105 

Light is always on. 

"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. 

Idle shut-down Go to Chart 16. page 119. 

feature inoperative. 

Engine brake Go to Chart 17. page 123. 

(if tied into DDEC system) 
is always enabled. 

Engine brake Go to Chart 18, page 125. 
(if tied into DDEC system) 
is inoperative. 

Power Control Go to Chart 19, page 127. 

input inoperative. 
-throttle inhibit 
-auxiliary engine 

protection 

Two speed Go to Chart 20. page 131. 
Governor (TSG) 
switch inoperative. 

Throttle inhibit Go to Chart 21, page 135. 
feature always on 
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Section4 
TROUBLESHOOTING CHARTS 

e,. CHART 1 • INTERMITTENT CODE OR A SYMPTOM AND NO CODES (Cont'd.) 

May 1988 

STEP/SEQUENCE 

C1 •2 Diagnosis of an 
Intermittent 

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 ~ result in the 

replacement of non-defective parts. 

Many intermittent problems are caused by faulty electrical connectors or wiring. Diagnosis must include a 

careful inspection of the indicated circuit wiring and connectors. Example: an intermittent Code 35 (Oil 

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 Voll line) or 452 (ground line). 

2. The Oil Pressure Sensor connector or ECM connector. 

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

A good check list to run through includes the following: 

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 carefully reformed to contact tension. 

3. Electrical system interterence caused by a defective relay, ECM driven solenoid, or a switch causing an 

electrical surge. Lcok 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 relay). 

After repairs or adjustments have been made, clear the codes and confirm that the "Check Engine" Light 

does not come on (except for the 5 second bulb check when the ignition is first turnea on). Also run the 

eng,ne 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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Section4 
TROUBLESHOOTING CHARTS 

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

WNOTE- This chart ·1s only to be used ff: 
, ) All basic rr.echanica! checks and phys'cal inspections have been perlo~d with no problem found, and 
2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C2•1 Obaerve "Check 
Enalne" Ll .. ht Statua 

• Turn ignition on while observing "Check Engine" Goto C2-3. 
!he "Check Engine" light. light comes on tor up to 

5 seconds, then goes out. 

"Check Engine" Go to C2·17. 
Light does not come 
on at all. 

"Check Engine" Goto C2·2. 
Light comes on and 
stays on. 

C2•2 Read Active Code• 
UalnaDDR 

• Plug DDR into the 12 pin DDL Active codes 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. Go to C5-1 {page 65). 

Display reads "NO DATA-►Go to START-6 (page 21 ). 
BEING RECEIVED FROM 
DATA LINK" or "OOEC 
SYSTEM NOT 
RESPONDING" or a 
blank or random display. 

C2·3 Check If Out of Fuel 
• Check fuel supply. Fuel supply okay. GotoC2-4. 

No fuel. 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 

C2•4 Check for Aerated Fuel 
• Loosen fuel return line. Flow is steady. 
• Observe fuel flow out of line while 

cranking. (You can direct the fuel No flow or 
into a bucket.) intermittent flow. 

C2•5 Check for White 
Smoke 

• Reconnect fuel return line. White smoke. 
• Look tor white smoke coming out 

of the exhaust stack while cranking 
the engine. 

No white smoke. 

C2•6 Check TRS Status via 
RPM Read-out 

• Select Engine RPM on Display always 
DOR (Mode 04) reads greater than or 

• Crank engine while observing equal to 60 RPM while 
DOR display. cranking. 

Display sometimes 
or always reads less than 
60 RPM while cranking. 

C2•7 Check TRS 
• Turn Ignition off. Between 100 
• 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 
connector. and 200 ohms, on a 

Series 60 engine. 

Less than 
100ohms. 

Greater than 
200ohms. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Goto C2-5. 

Check fuel filter(sJ and supply 
lines to determine cause o! 
problem (refer to engine Service 
Manual for details). 

Your problem appears to be with 
cylinder compression or 
restricted air intake. Refer to the 
engine Service Manual for details. 

Goto C2-31. 

Go to C2-12 

Go to C2-7 

GotoC2-8. 

GotoC2-9. 

Go to 41-2, page 245. 

Go to 41-3, page 245. 
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Sectfon4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C2·8 Check SRS,TRS Gap 
rnon Serles 601 

(Note: You'll probably have to Incorrect gap. 
remove the ECM to perform this 
check.) 
s Bar the engine untilthe TRS is over 

a TRS "tooth" of the pulse wheel. 
• Tap the front of the camshaft 

rearward with a soft hammer (to 
remove camshaft end play). 

• Install the TRSiSRS alignment tool 
(tool J34 729, see Service Bulletin 
for details) and check the gap 
(nom,nal gap is O 02" or 0.5 mm). Gap setting 

,s correct 

C2·9 Check SRS,TRS 
Mounting Bracket 
!Serles 601 

• lnspectSRS/TRSmounting Lcose. 

Sensor is 
securely fastened. 

C2·10 Check Pulse Wheel 
• Inspect DDEC pulse wheel for Pulse wheel 

the following: is okay. 
- loose wheel 
- chipped or missing teeth Problem found. 

C2·11 Check ECM 
Connectors 

• Turn ignition off. Terminals and 
• Disconnect all connectors at the connectors are okay. 

ECM. 
• Check terminals at all ECM Problem found. 

connectors (both the ECM and 
harness side) for damage; bent, 

• corroded and unseated pins or 
sockets. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Loosen the screw at the top of 
the TRS/SRS mounting bracket 
(don't touch the two screws that 
go into the block front end 
plate- they will affect engine 
liming). Ad just the TRS/SRS unti I 
the gap setting is correct. Tighten 
screw. (If problem returns, pulse 
wheel may be loose or bad.) 
Then go to C2-30. 

Go to C2-10 

Tighten bolt (or replace if 
necessary). Then go to C2-30. 

Go to C2-10. 

Go to C2-11. 

Repair or replace as necessary. 
Then go to C2-30. 

Replace ECM. Then go to C2-30. 

Repair terminals/connectors. 
Then go to C2-30. 
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Section4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C2•12 Check for Good SRS 
Siana! 

• Select Misc Status on DOR Display reads 
(Mode 31). "YES SRS RECEIVED" 

• Crank engine while observing while cranking. 
DDR display ol "SRS RECEIVED". 

Display reads 
"NO SRS RECENED" 
while cranking. 

C2·13 Check SRS 
• Turn ignition off. Between 100 
• Disconnect engine harness and 200 ohms, on a non 

connector a! the ECM. Series 60 engine. 
• Read resistance between sockets 

S1 and S2 at !he engine harness Between 100 
connector. and 200 ohms, on a 

• Series 60 engine . 

Less than 
100 ohms. 

Greater than 
200ohms. 

C2•14 Check If Injector 
Return Wires are Oaen 

• Turn ignition off. Less than 
• Disconnect both 5-way injector or equal to 5 ohms for 

harness connee1ors at the ECM. any reading. 
• Read resistance between the 

injector return pin and al! the Greater than 
power driver pins on both harness 5ohmsonany 
connectors (example: G to L. and reading. 
E to A). 

• 
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WHAT TO DO NEXT 

Go to C2-14. 

Go to C2-13. 

Go to C2-8. 

GotoC2-9. 

Go to 42-2, page 255. 

Go to 42-3, page 255. 

Go to C2-15. 

An open exists in one of the 
injector power driver or return 
wires. Repair open. 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 

C2•15 Check If Injector Drive 
or Retum Lin•• are 
Shorted to Ground 

• Disconnect the 6-way power Greater than 
harness connector at the ECM. or equal to 10,000 ohms 

• Read resistance between socket or open on all readings. 
C of the 6-way. power harness 
connector to the following sockets Less than 10,000 ohms-
on the injector harness connectors: on any reading. 
A. B. C. D. E, G. H, J, K, and L. 

C2·16 Check Injector Drive 
Pulses 

• Turn ignition off. All tests pass. 
• Reconnect all ECM connectors. 
• Remove rocket arm cover(s). 
• Disconnect return wire from one 

injector (re:urn wire #619 or 
#620). 

• Place a 6 Volt test light across the Light not 
injector return Side (where wire flashing for one 
was just removed) and a good or more tests. 
ground. 

• Crank engine and note both the Light and start 
test light and whether start of of plunger motion 
plunger motion coincides with don't coincide 
light. 

• Reconnect the return wire. 
• Repeat the above procedure with 

all other injectors until all have 
been tested or until one test fails 
(no light or light and start of 
plunger motion don't coincide). 

C2-17 Check DDEC Fuses 
• Check both ECM power fuses Blown fuse( s) 

{20 Amp) or circuit breakers. or open circuit breaker(s). 

Both fuses or 
circuit breakers are okay . 

• 

WHAT TO DO NEXT 

GotoC2-16. 

~A short to ground on wire where 
resistance was less than 10,000 
ohms. Repair short. Then go 
to C2-30. 

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

Go to C2-11. 

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

GotoC2-28. 

GotoC2-18. 
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Section 4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C2•18 Check for 12 Volta at 
the &•Way, Power 
Hameaa Con-ctor 

• Turn ignition off. Less than 
• Disconnect the 6-way power 11.5 volts on 

harness connector. any reading. 
• Read voltage from socket A and B 

(red lead) of the 6-way power Greater than 
harness connector to a good 11.5 volts on 
ground (black lead). all readings. 

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

C2·19 Check If ECM Power 
Line'•' are o--n 

• Read voltage between battery side Less than 
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 
20 Amp, ECM fuse or circuit 11.5 volts on 
breaker. (Note: the battery side both readings. 
does not contain the #240 or 
#241 wires.) 

C2·20 Check Batte-
• Connect all connectors. Less than 
• Tum ignition on. 10.0 volts. 
• Try to stan engine. 
• Read voltage at the battery+ 

terminal (red lead) to the battery 
- terminal (black lead). 

Greater than 
or equal to 10.0 volts. 

• 
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WHAT TO DO NEXT 

Go to C2-19. 

Go to C2-21. 

Go to C2-20. 

-
An open exists in either Bank A 
Power (ckt #240) or Bank B 
Power (ckt #241 ). Repair open. 
Then go to C2-30. 

Service discharged battery. 
(Note: if a shon to ground exists 
anywhere in a battery + circuit, 
the engine will shut down again 
if not repaired). Voltage equilizer 
may be bad. Then go to C2-30. 

An open or short to ground 
exists in the Batt + line. Repair 
open or shol1 to ground. Then 
gotoC2-30 . 

Page47 



Page 48 

1/, 

14 
506 "" 916 .,. 509 '39 .,,, 900 9'2 • 

A 

8 

C 
,,o "' • .,, 

''° 557 

D 

• 
[!Q!J] I 

Q □ ,., , .. 903 ■ F 

5>8 "'' "'' G I .,, 
"' 115 .. 

"'' 
,,, 908 J 

"°' 902 972 • 
1 2 3 

ECM Vehicle Harness Connector 
PIN 12034398 

6-Way Power Harness Connector 
PIN 12066317 

20A· 240 

240 

150 

150 

241 

241 

6Way 
Power 

Connector 

ECM 

Battery + (Bank BJ 

Battery + (Bank B) 

Battery -

Battery -

Battery + (Bank A) 

Battery + (Bank A) 

r Some applications may have circuit breakers instead of fuses.) 

Battery Power and Ground Circuits 

Copyright 1988 Detroit Diesel Corporation 

-
< 

., 

" 
0 

w 

~ 

May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

c2.21 Check for +12or +24 
Volts at lanltlon Wire 

• Turn ignition off. Less than 
• Disconnect the vehicle harness 11.S volts (or 23 volts 

connector at the ECM. if using a 24 volt 
• Turn ignition on. ignition). 
• Read voltage between socket B3 

on the vehicle harness connector · Greater than 
(red lead) and a good ground or equal to 11.5 volts 
(black lead). (or 23 votts if using 

a 24 volt ignition). 

c2.22 Check for Good 
Ground Wire 

• Read voltage between socket B3 Less than 
on the vehicle harness connector 11.5 volts (or 23 volts 
(red lead) and socket C and D if using a 24 volt 
on the 6-way, power harness ignition). 
connector (black lead). 

Greater than 
or equal to 11 .5 volts. 
(or 23 volts if using 
a 24 volt ignition). 

C2·23 Check It Ignition Fuse 
or Circuit Breaker Is 
Okav 

• Tum ignition off. Fuse or circuit 

• Check 5 Amp ignition fuse or breaker is okay. 
circuit breaker. 

Fuse blown or 
circuit breaker open . 

• 
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WHAT TO DO NEXT 

Goto C2-23. 

Go toC2-22. 

The ECM ground wire (ckt #150) 
is open or has a poor connection. 
Repair open or poor connection. 
Then go to C2-30. 

--
Goto C2-11. 

Goto C2-24. 

Goto C2-25. 
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Section4 
TROUBLESHOOTING CHARTS 

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

STEP1SEQUENCE RESULT 

C2•24 Check If Ignition Wire 
fClrcult #21 Is o-n 

• Read voltage between battery side Less than 
(hot side) of the 5 Amp ignition 11.5 volts (or 23 volts 
fuse or circuit breaker (red lead) if using a 24 volt 
and a good ground (black lead). ignition) 

Greater than 
or equal to 11.5 volts 
(or 23 volts if using 
a 24 volt ignition). 

C2•25 Check If Ignition Wire 
Is Shorted to Ground 

• Replace blown fuse or reset open Fuse or circuit 
circuit breaker. breaker is still okay. 

• Turn ignition on for at least 10 
seconds. Fuse blown or 

• • Turn ignition oft. circuit breaker open . 

• Cneck 5 Amp ignition fuse or 
circuit breaker again. 

C2,26 Check If ECM la 
Blowlna Fuses 

• Reconnect all harness connectors Fuse or circuit 
at the ECM. breaker is still okay. 

• Attempt to start engine. 
• II engine starts. run engine for at 

least one minute. 
• Turn ignition off. 
• Check 5 Amp ignition fuse or 

circuit breaker. 

Fuse blown or 
circuit breaker open . 

• 
May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

GotoC2-27. 

The ignition line (ckt #3 or #439) 
is open. Repair open. Then go 
to C2-30. 

Goto C2-26. 

The ignition line (ckt #439) is 
shorted to ground. Repair short. 
Then go to C2-30. 

No short is currently present 
(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 
C2-30. 

Go to C2-11. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- D. CHART 2 • ENGINE CRANKS BUT WILL NOT START !Cont'd.I 

STEP/SEQUENCE . RESULT 

C2•27 Check Batterv 
• Disconnect battery cables at the Less than 

12 volt battery. 11.5 volts. 
• Read voltage al the battery + 

terminal (red lead) to the 
battery - terminal (black lead). 

Greater than 
or equal to 11.5 volts. 

C2·28 Check If Fuses Blow 
Aaaln 

• Tum ignition off. Fuse(s) or 

• Disconnect the 6-way power circuit breaker(s} are 

harness connector at the ECM. still okay. 
• Replace blown tuse(s} or reset 

circuit breaker(s). Fuse(s) or 

• Wait 1 O seconds circuit breaker(s) are 

• Check ii fuse( s) or circuit breaker(s) blown or open again. 

has blown or opened up again. 

C2•29 Check for Short to 
Ground In Wlrina 

• Read resistance between Bank B Greater than 
power (circuit #240) and a good or equal to 10,000 

ground. ohms or open on 

• Read resistance between Bank A all readings. 

power (circuit #241) and a good 
ground. Less than 

10,000ohms 
on any reading 
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WHAT TO DO NEXT 

Service discharged battery. 
(Note: if a short to ground exists 
anywhere in a battery + circuit, 
this truck will shut down again H 
not repaired). Then go to C2-30. 

An open or short to ground 
exists in the unfused ignition line 
(ckt #2). Repair open or short 
to ground. Then go lo C2·30. 

Goto C2-26. 

GotoC2-29. 
-

Go to C2-11. 

Short to ground exists. Repair 
short(s). Then go to C2·30. 
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Section4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C2·30 Yerltv Renalrs 
• Turn ignition off. Engine will 
• Reconnect all connectors. not start. 
• Turn ignition on. 
• Clear codes. 
• Note status of "Check Engine" 

Light. Engine starts 
• If "Check Engine" Light does no! and DDR reads Code 25 

stay on, start engine and run for (no codes). 
1 minute or until "Check Engine" 
Light comes on. Stop engine. Engine starts 

• Read historical codes. and codes other than 
Code 25 appear. 

C2·31 Check Fuel FIiters 
• Turn ignition off. Clogged filter(s). 
• Check primary and secondary fuel 

filters to be sure they are not 
clogged and that they are full of 
c!ean fuel. Clean filters and 

no air in filters. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

All system diagnostics are 
complete. Please review this 
section from the lirst step to find 
the error. 

Repairs are complete. 

Go to START-1, page 17, to 
service codes. 

Replace filter(s). Prime 
system, if required. 
Then go to C2-30. . 

Goto C2-6. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

D. CHART 3 • POOR PERFORMANCE AND NO CODES 

This is a helpful hints chart. it assumes that you have received no codes, made all the basie mechanical checks first could not find the problem. 
end suspect the DDEC II system to be at tautt Based on the particular symptom here's what to look for: 

SYMPTOM WHAT TO 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 stalls.-----Proper gapping of Timing Reference & Synchronous 
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 pulley pulse wheel: missing teeth, dented, 
or loose. 

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

3. Engine idles high (after warm-up) or hangs----►Check calibration of the Throttle Position Sensor (TPS) 
during shift. using procedure in Step 21-4 (page 179). You may have 

a TPS, linkage or pedal problem 

4. low road speed.--------------Determine road speed specifications from vehicle 
manufacturer data. If road speed is less than specified 
and all 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 (DOR). Refer to 
DDR Instruction Manual for details . 
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Sectlon4 
TROUBLESHOOTING CHARTS 

D. CHART 4 • NO ''CHECK ENGINE" LIGHT DURING BULB CHECK 

NOTE - Th;s chart is only to be used if· 
1) All basr:: mecha!"!ical checks and physical inspections have been performed with no problem found, and 

2) Diagnosis of DDEC-11 was started at step Start-1 {pg 17) and you nave now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C4·1 T ... to Force CEL On 
• Turn ignition off. "Check Engine" Go to C4-2. 
• Disconnect the vehicle harness light is still oft. 

connector at the ECM. 
• Install a jumper wire between socket "Check Engine" Go to C4--4. 

B1 on the vehicle harness fight is on. 
connector and a good ground. 

• Turn the ignition on (engine not 
running). 

• Note the CEL status. 

C4•2 Check for lanltlon 
• Remove Jumper wire. Less than 10.0 volts The 5 Amp, ignition fuse (or 
• Read voltage on vehicle harness circuit breaker) is blown and/or 

connector. socket 83 (red lead) wires #2 or #3 are open or 
to a good ground (black lead) shorted to ground. and/or the 
with the ignit,on on and engine ignition line (ckt #439) is shorted 
ott. to ground. Repair problem. Then 

goto C4-30. 

Greater than Goto C4-3. 
or equal to 10.0 volts 

C4•3 CEL Drive, Line and 
Bulb Check 

• Turn ignition off. Bulb is CEL Driver line (ckt #419) or 
• Remove CEL bulb and check okay. ground line (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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Section4 
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 Ooen 
• Remove jumper wire. With ignition Less than The ignition line (ckt #439) is 

on, read voltage on vehicle 10.0 volts. open. Repair open. Then go 

harness connector, socket 83 to C4-30. 
(red lead) to a good ground 
(black lead). 

Greater than GotoC4-5. 
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) (ck! #240 or #241) has 

harness connector, Socket A (red an open or short to ground. 
lead) to a good ground (black Repair problem. Then go 
lead) to C4-30. 

• Repeat voltage readings on 6-way 
power harness connector, keeping Greater than GotoC4-6 --
the black lead to a good ground or equal to 
and the red lead to: 10.0 volts on 
-socket B all readings. 
-socke:E 
-socketF 

C4•6 Check for Ground 
• Move black lead of voltmeter 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. goto C4-30. 

• Read voltage using red lead at 
sockets A, 8, 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 voltage 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.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C4•7 CheckECM 
Connectors 

• Check terminals at the vehicle Terminals Replace ECM. Then go 
harness (especially 83 and 81) and connectors to C4-30. 
and all the terminals in the 6-way are okay. 
power harness connectors (both 
the ECM and harness side) for Problem found. Repair terminals/connectors 
damage; bent, corroded and Then go to C4-30. 
unseated pins or sockets. 

C4-30 Verlfu Reoalrs 
• Turn ignition off. "Check Engine" Repairs are complete. 
• Reconnect all connectors. light comes 
• Turn ignition on. on for up to 
• Clear codes. 5 seconds, 
• Tum ignition off. then goes out. 
• Tum ignition on while at the same 

time observing the "Check "Check Engine" All system diagnostics are 
Engine" light. light does complete. Please review this 

not come on at all. section from the first step to 
find the error. 

"Check Engine" Light Go to START-1, page 17. 
comes on and stays on . 
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Section 4 
TROUBLESHOOTING CHARTS 

- D. CHART 5 • "CHECK 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 inspecbons have been performed with no problem found, and 

2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C5•1 Check for Short 
• Tum ignition off. "Check Engine" CEL Driver line (ckt #419) is 

• Disconnect the vehicle harness light comes on shor1ed to ground. Repair short 

connector at the ECM. and stays on. Then go to CS-30. 

• Tumignitionon(enginenotrunning) 
while at the same time observing 
the "Check Engine" light "Check Engine" Goto C5-2 

light stays off. 

cs-2 ForceCELOn 
• lnstalia1umperwirebetweensocket "Check Engine" Goto C5-3. 

B 1 of the vehicle ha mess light comes on 
connector and a good ground. and stays on. 

• Observe "Check Engine" light. 
"Check Engine" The ignition line (ckt #439) 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 

C5•3 CheckECM 
Connectors 

• Turn ignition off. Terminals Replace ECM Then go to 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 Problem found. Repair terminals/connectors. 
or sockets. Then go to CS-30. 

• Check terminals in connector to 
be sure B 1 is wire #419 and 83 
is wire #439. 
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Section4 
TROUBLESHOOTING CHARTS 

D. CHART 5 • "CHECK ENGINE" LIGHT ALWAYS ON AND CODE 25 ON DDR (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

CS,30 Verl"' Reoalra 
• Turn ignition off. "Check Engine" Repairs are complete. 
• Reconnect all connectors. light comes 
• Turn ignition on. on for up to 
• Clear codes. 5 seconds, 
• Turn ignition off. then goes out. 
• Turn ignition on while at the same 

time observing the "Check "Check Engine" Ga to C4-1. 
Engine" light. light does not 

• If "Check Engine" light stays on, came an at all. 
read historical code. 

Code25 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 Go to START-1 to service other 
than Code 25 codes . 

May 1988 Copyright 1988 Detroit Diesel Corporation Page67 



Page68 

a.n.., 

~ 

""' ... ... • ... 509 .,. • 90, ""° 952 

~ 
510 "' . ., ... ,., 
[{Q)J~ 

~ ... , , .. 903 ... .. , ,., 
523 52• ,,. ,,. 53, 90!! 

S05 902 972 

2 3 

"' ,., ,., ,.., 
'" 

eW•Y -· """'"''°' 

ECM 

8-t!ery • (S..nk Bf 

Batte')' • i&lnk Bl 

s.t!•!"f-

S.nerr -
BUler'{ • {8,1,nkA) 

Batl..-y + iS.nk A) 

!~Some appi:C.Sion• may n.w Ctl'C\ffl blu~ intWS(I of I\INSJ 

Battery Power and Ground Circuits 

V-,,iele 

"'°""" (;:y.;)-+-----{,,T,i]--

='---,o----~ 
~OR·"-·" I ..... =-- ¥Im - •wnctwcS • 12 ,,,.,It_ 

Check Engine, Diagnostic Request, 
and Ignition Circuits 

A 

& 

C 
D 

• 

F 

G 

H 

J 

K 

Oo Not U.. 24 Ycffs I ., 

SEL-• 
CEL-0 

STEO-• 

Dash Lights 

ECM Vehicle Harness Connector 
PIN 12034398 

Electronic Control Module (ECM) 

Copyright 1988 Detroit Diesel Corporation May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

D, CHART 6 , "CHECK ENGINE" LIGHT ALWAYS ON, NO DATA LINK AND WON'T FLASH CODES 

NOTE - Thi$ cha.rt is only to be used if: 
1} All basic mechan.ical checks and physical inspections have been performed with no problem found, and 
2) Diagnosis ot DDEC-1 ! was staned at step Start-1 (pg 17} and you have now been reierred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C&-1 Check ECM Fuses 
• Turn ignition off. Fuses (or Goto C6-2. 
• Checkboth20Ampfusesorcircuit circuit breakers) 

breakers to the ECM. are okay. 

Fuse(s) Replace 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 Shor1 
• Disconnect the vehicle harness "Check Engine" 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 lo C6-30. The DOR 

while at the same time observing system also needs repair. Go to 
the "Check Engine" light. C7-4 (page 75) 

"Check Engine" Goto C6-3. 
light stays off. 

C6·3 CheckECM 
Connectors 

• Turn ignition off. Terminals Replace ECM. Then go to 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 Problem 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 B 1 and B3 of the 30-pin 
vehicle harness. 
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Section4 
TROUBLESHOOTING CHARTS 

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

STEPiSEQUENCE RESULT WHAT TO DO NEXT 

C&-30 Verlfv Renalrs 
• Turn ignition off. "Check Engine" Repairs are complete. 
• Reconnect al! connectors. light comes 
• Turn ignition on. on for up to 
• Clear codes 5 seconds, 
• Turn ignition off. then goes out. 
• Turn ignition on while al the same 

time observing the "Check "Check Engine" Go to C4-1. 
Engine" light light does not come 

• If "Check Engine" light stays on, on at all. 
read historical codes. 

"Check Engine" All system diagnostics are 
light comes on and complete. Please review this 
stays on, but codes section from the first step to find 
don't flash out. the error. 

Codes other Go to 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 IS only to be used if 
, ) A.ii basic mechanical checks and ph-ysica1 inspections have been performed with no problem found. and 
2) 01agnos1s of DOEC-11 was started at step Start-, (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C7•1 Read Codes on the 
"Check Enolne" Llaht 

• Unplug the DOR. Flashes Go to C7-4 (note: if you wish to 
• Short pin A to pin M on the 12 pin out codes. bypass diagnosis of a potential 

DDL connector. data link or DOR problem for 
• Read codes flashing out on the now, go to CEL-3, page 27). 

"Check Engine" light. 

Does not flash Go to C7-2. 
out codes. 

C7•2 Check Diagnostic 
Reaueat Line 

• Tum ignition off Greater than The Diagnosiic Request line 
• Disconnect both the vehicle harness 5 ohms or open. (ckt #451) is open or an open 

and 6-way power harness or poor ground exists at pin A of 
connectors at the ECM. the DDL connector. Repair open 

• Install 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 or Go to C7-3. 

• Read resistance between sockets equal to 5 ohms. 
A and Mon the 12 pin, DDL 
connector. 

C7•3 CheckECM 
Connectors 

• Check terminals at both the vehicle Terminals Replace ECM. Then go to 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 found. 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 

C7•4 Check for ODen 
•Turnoff ignition. Greater than 
• Remove all jumpers from 12-pin Sohms. 

DDL connector. 
• Place jumper across pins J and K 

on the 12-pin DDL connector. less than 
• Unplug the vehicle harness Sohms. 

connector and measure resistance 
between sockets C1 and C2. 

C7,5 Check for Short 
• Remove jumper wires from the less than 

12-pin DDL connector. Sohms. 
• Read res,stance between sockets 

C1 & C2 of the vehicle harness 
connector. Greater than 

Sohms. 

C7•6 Check for Short to Ing. 
& Ground 

• Re'Tlove all jumpers from the 12- Less than 
pin DDL connector. 5 ohms on any reading. 

• Measure resistance between 
sockets J and A. then J and H 
next. Measure resistance between 
sockets K and A. then K and H Greater than 
oi the DDL connector. 5 ohms on any reading. 

C7•7 Check DDR on Another 
Enalne 

• Connect DOR to another engine Works OK. 
and read PROM ID or any other 
parameter in the menu. Does not work. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

One or both data lines ( ckt #900 
or #901) is open. Repair open 
and go to C7-30. 

Goto C7-5. 

The two data lines are shorted 
together (ckt #900 and #901 ). 
Repair short and go to C7-30. 

Goto C7-6. 

A short exists between a data 
line and ignition (ckt #439) or 
ground (ckt #150). Repair short 
andgotoC7-30. 

Go to C7-7. 

Goto C7-30. 

The DOR is probably defective. 
See DOR 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 

C7•30 Yerftv Reoalra 
• Tum ignition otL DOR display reads "NO-
• Reconnect all connectors. DATA BEING RECEIVED 
• Turn ignition on. FROM DATA LINK" or 
• Clear codes. "DDEC SYSTEM NOT 
• Turn ignition off. RESPONDING". 
• Turn ignition on. 
• Note status ol "Check Engine" Engine starts, 

light and DOR reads 
• If "Check Engine" light does not Code 25 (no codes). 

stay on, -start engine and run for 
1 minute or until 'Check Engine" Engine starts, 
light comes on. Stop engine. and codes other 

• Read historica< codes. than Code 25 
appear. 

WHAT TO DO NEXT 

►All system diagnostics are 
complete. Please review th,s 
section from the first step to find 
the error. 

Repairs are complete. 

Go to START-1, page 17, to 
service codes. 

May 1988 Copyright 1988 Detroit Diesel Corporation Page 77 



SEL 

CEL-

STEO--

Dash Lights 

• 508 555 916 
I 

419 509 439 • 901 900 952 
I 

510 417 

: ,51 556 557 I 

[lQJ]. 

A 

8 

C 

D 

E 

• 
• 

542 544 

528 543 

523 52' 

541 531 

505 902 

903 

545 

115 

90B 
972 

I 

t 

F 

G 
H 

J 

K 

l 2 3 

ECM Vehicle Harness Connector 
PIN 12034396 

Stop Engine Light, Diagnostic Request, 
and Ignition Circuits 

Electronic Control Module (ECM) 

Page 78 Copyright 1988 Detroit Diesel Corporation May 1988 



Section4 
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 mechanica1 checks and physical inspections have been pertormed with no problem found, and 
2) Diagnosis ot ODEC-ll was started at step Stan-, (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C8·1 Determine "Stop 
Enalne" Llaht Status 

• Tum ignition on ( engine not running) "Stop Engine" This is the normal operation. 
while at the same time observing light comes on for Unless other problems exist, 
the "Stop Engine" light. up to 5 seconds, return to service. 

then goes out. 

"Stop Engine" Goto CS-2. 
light comes on 
and stays on. 

CS-2 Check For Short 
• Turn ignition off. "Stop Engine" "Stop Engine" light driver line 
• Disconnect the vehicle harness light comes on (ck! #509) is shorted to ground. 

connector at the ECM. and stays on. Repair short. Then go to CS-30. 
• Tumignitionon(enginenot running) 

while at the same time observing "Stop Engine" Go to CS-3. 
the "Stop Engine" light. light stays off. 

C8·3 CheckECM 
Connectors 

• Check terminals at the vehicle Terminals Replace ECM, then go to CS-30. 
harness connector (both the ECM and connectors 
and harness side) for damage; are okay. 
bent, corroded, and unseated 
pins or sockets. Pay close attention Problem found. Repair terminals/connectors. 
to B2 and B3. Then go to CS-30. 

C8·30 Verlfv Reoalrs 
• Turn ignition off. "Stop Engine" Repairs are complete. 
• Reconnect all connectors. light comes on for 
• Tum ignition on. up to 5 seconds, 
• Clear codes. then goes out. 
• Turn ignition off. 
• Turn ignition on while at the same "Stop Engine" All system diagnostics are 

time observing the "Stop Engine" light comes on complete. Please review this 
light. and stays on. section from the first step to find 

the error. 
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Section 4 
TROUBLESHOOTING CHARTS 

- D. CHART 9 • NO "STOP ENGINE" LIGHT (SEL) DURING BULB CHECK 

W' NOTE - This chari is only to be used if: 

. 

, ) Ali basic mechanical checks and physical inspections have been performed with no problem found, and 
2) Diagnosis of ODEC-11 was star1ed at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C9-1 T.., to Force SEL On 
• Turn ignition off. "Stop Engine"lGotoC9-2. 
• Disconnect the vehicle hamess Jig ht is still off. 

connector at the ECM. 
• Install a jumper wire between socket "Stop Engine" Go to C9-4. 

82 on the vehicle harness light is on. 
connector and a good ground. 

• Tum the ignition on (engine not 
running). 

• Notethe"StopEngine"lightstatus. 

C9•2 Check for Shon 
• Remove jumper wire. Less than The 5 Amp ignition fuse (or 
• Read voltage on vehicle harness 11.5 volts (or circuit breaker) is blown, and/or 

connector, socket 83 (red lead) 23.0volts the ignition line (ckt #439) is 
to a good ground (black lead). ii using a open or shorted to ground. Repair 

24 volt ignition). problem. Then go to C9-30. 

Greater tha, Go to C9-3. 
or equal to 
11.5 volts 
(or 23.0 volts 
if using a 
24 volt ignition). 

C9•3 Bulb Check 
• Remove SEL bulb and check 8ulbis SEL Driver line (ckt #509) is 

whether it's burned out or okay. l open. Repair open. Then go to 
otherwise damaged. C9-30. 

8ulbis Replace bulb. Then go to C9-30. 
not okay . 

-
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Section 4 
TROUBLESHOOTING CHARTS 

_D. CHART 9 • NO "STOP ENGINE" LIGHT ($EL) DURING BULB CHECK (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C9•4 Check for Ooen 
• Remove jumper wire. less than The ignition line (ckt #439) is 

• Read voltage on vehicle harness 11.5 volts (or open. Repair open. Then go to 
connector, socket B3 (red lead) 23.0 volts C9-30. 
to a good ground (black lead). ii using a 

24 volt ignition). 

Greater than Goto C9-5. 
or equal to 
11.5 volts (or 
23.0 volts 
if using a 
24 volt ignition). 

C9·5 Check for Bat + 
• Turn ,gn,tion off. less than Eijher a 20 Amp ECM fuse (or 
• Disconnect the 6-way power 11.5 volts on circuit breaker) is blown. and/or 

harness connector at the ECM. either reading. the Battery Power lines(s) (ckt 
• Read voltage on 6-way power #240 or #241) has an open or -

harness connector. socket A (red short to ground. Repair problem. 
lead). to a good ground (black Then go to C9-30. 
lead). 

• Also read voltage on socket E Greater than Go to C9-6. 
(red lead) to a good ground or equal to 
(black lead). 11.5 volts on 

both readings. 

C9·6 Check for Ground 
• Read voltage on 6-way power less than Ground line(s) (ckt #150) has 

harness connector. socket A (red 11.5 volts on an open. Repair open. Then go 
lead) to socket C (black lead) . either reading. to C9-30. 

. • Also read voltage on 6-way power 
harness connector. socket E (red Greater than GotoC9-7. 
lead) to socket D (black lead). or equal to 

11.5 volts on 
both readings. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

_.,. CHART 9 • NO "STOP ENGINE" LIGHT (SEL) DURING BULB CHECK (Cont'd.} 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C9•7 CheckECM 
Connectors 

• Check terminals at both the 6-way Terminals and Replace ECM. Then go to C9-30. 

power harness and vehicle connectors 
harness connectors (both the ECM are okay. 
and harness side) for damage; 
bent, corroded, and unseated Problem found. Repair terminals/connectors. 

pins or sockets. Pay close attention Then go to CS-30. 

to terminals 62 and 63 of the 
vehicle harness connector and C 
and D ol the power harness. 

C9·30 Verlfv ReD•lrs 
• Turn ignition off. '"Stop Engine" Repairs are complete. Go to 

• Reconnect all connectors. light comes on for START· 1, page 17, ii any 

• 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" All 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. 
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Sectlon4 
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-11 was started a1 step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C10·1 Check STEO Circuit 

• Turn ignition on. Display reads "ON". Go to C10•2. 

• Plug the DOR into the 12-pin DDL 
connector and select misc. Display reads "OFF'. The Stop Engine Override line 

switches (Mode 29) for display. (ckt #528) or the STEO button 

• Press STEO button (or switch) switch is open and/or the STEO 

while observing the display for switch does not properly ground 

ST ENG OVR SW (Stop Engine the STEO line when pressed. 

Override Switch) on the DOR. Check wiring from ECM to STEO 
switch to battery ground. Repair 
problem. Then go to C 10-30. If 
no open found, go to C 10-2 

C10•2 Check PROM ID 

• Select PROM ID (Mode 03) and Any display reads YES.-►Go to C10-3. 

observe the SHUT DOWN 

• displays. All displays read NO The stop engine feature is not 
selected. Reier to the DOR 
instruction manual, Mode 37, 
(EEPROM CHANGES) for 
information on turning on this 
feature. 

C10•3 CheckECM 
Connectors 

• Turn ignition off. Terminals and Replace ECM. Then go 

• Disconnect the vehicle harness connectors are okay. to Cl0-30. 

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

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

and harness side) for damage; 
bent corroded and unseated pins 
or sockets. Check G 1 of the 
vehicle harness and C and D of 
the power harness . 

• 
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Section4 

TROUBLESHOOTING CHARTS 

_.., CHART 10 • STOP ENGINE OVERRIDE (STEO) INOPERATIVE (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C10,30 Verlfv Reoalrs 

• Turn ignition on. Display reads "ON". Repairs are complete. If any 

• Press STEC 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 DOR. 
Display reads 'OFF". All system diagnostics are 

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

• 
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Sectlon4 
TROUBLESHOOTING CHARTS 

_D. CHART 11 • POWER TAKE.OFF SPEED ADJUST (PTOSA) INOPERATIVE 

NOTE - This chart is only to be vsed if: 
1) All basic mechanieal checks and physical inspections have been performed wrth no problem found, and 

2) Diagnosis o1 DDEC-11 was slarted al s1ep Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C11•1 ldentl.., Tu ... of PTO 

• Does DDEC system have cruise YES. Go to C11-2. 

control switch PTO? 
NO. Goto C11-5. 

C11·2 Check Callbratlon 
for Crulae Control 
PTO 

• Turn ignition on. YES to both. Go to C11-3. 

• Plug the DDR into the 12-pin DDL 
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 specified at 

speed sensor? the time the engine was ordered. 

• On DOR select EE PROM Changes Refer to the DDR Instruction 

(Mode 37). Is the correct PTO Manual, EEPROM Changes 

initial speed programmed? (Mode 37) for information on 
enabling the correct options. 

C11•3 Check Crulae 
Control 

• ls Cruise Control working correctly? YES Go to C11-4. 

• On DDR select Cruise Switches 
(Mode 23) Does DDR display NO. Fix cruise control problem first. 

respond correctly when the cruise Go to Chart 12 (page 101 ). 

SET and brake switch is enabled 
for PTO? 

C11-4 CheckCrul-
Control PTO 

• On the DDR select vehicle speed YES. Problem no longer exists. Go to 

(Mode 25). Make sure that the C1 -2 for more information (page 

speed is less than 5 MPH. 35). 
• Select PTO RPM Set (Mode 22). 

Does display show correct RPM NO. GotoC11-8. 

when cruise set switch is pressed? 

-

·-
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Section4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C11•5 Check Throttle 
Position Sensor 

• Turn ignition on. At 0% throttle. Go to C11-6. 
• Plug the DOR into the 12-pin DDL 

connector. Greater than 0% Check throttle position sensor 
• Engine at no throttle. throttle. adjustment. Go to 21-4 (page 
• Read Throttle % (Mode 07) using 179). 

the DOR. 

C11-6 Check If ECM la 
Reading the PTOSA 
Sensor 

• Turn ignition on (engine not DOR Reader display Goto Cl1-8. 
running). changes smoothly 

• Select the PTO RPM (Mode 22) on from idle (typically 
the DOR Reader. 600 RPM) to at least 

• Turn the PTOSA sensor from fully the top speed of the 
closed to fully open while PTOSA 
observing the DOR Reader 
display. DOR Reader does not Go to C11-9. 

change at all or 
does not change 
smoothly. 

C11•7 Verlfv Comolalnt 
• Turn the PTOSA sensor all the way RPM is increasing. Problem no longer exists. Go to 

down (counter-clockwise). Cl-2 for more information (page 
• Start and run the engine at idle. 35). 
• Using the DOR Reader make sure 

that the vehicle speed is less than RPM does not GotoCn-8. 
5 MPH and% throttle is O (Mode increase. 
25 and Mode 07). 

• Slowly turn PTOSA sensor up 
(clockwise). 
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Section 4 
TROUBLESHOOTING CHARTS 

eD. CHART 11 •POWER TAKE•OFF SPEED ADJUST IPTOSA) INOPERATIVE (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

Ctt-8 CheckECM 
Connectors 

• Turn ignition off. Terminals and . Replace ECM. Then go 

• Disconnect the vehicle harness connectors are okay. to C11·30. 

connector at the ECM. 
• Check terminals at the vehicle 

harness connector (both the ECM Problem found. . Repair terminals/connectors. 

and harness side) for damage; Then go to C11-30. 

bent, corroded, and unseated 
pins or sockets . 

. 

c11.9 Check for Onen 

• Turn the ignition off. Greater than Signal line (ckt #525 or #510), 

• Make sure vehicle is in neutral. 5 ohms or open. ground line (ckt #952) or the 

• Disconnect the vehicle harness Neutral Interlock switch has an 

connector at the ECM. open. Repair open. Then go to 

- • Also disconnect the PTOSA sensor C11-30. 

connector. 
• Install a jumper wire between pins Less than or GotoC11-10. 

A and B of the PTOSA sensor equal to 5 ohms. 

harness connector. 
• Read resistance between sockets 

D1 and C3 on the vehicle harness 
connector. 

C11•10 Check for + 5 Volt 
Line Onan 

• Move the jumper so that it is now Greater than The +5 Volt line (ckt #916) 

between pins C and A of the 5 ohms or open. is open. Repair open. Then go 

PTOSA sensor harness connector. toC11-30, 

• Read resistance between sockets 
A3 and C3 on the vehicle harness Less than or Go to c11-11. 

connector. equal to 5 ohms 

-
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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•11 Check for Short 
Between Signal and 
Ground 

• Remove jumper wire. Both readings Goto C11-12. 

• Read resistance between sockets are greater than 

D1 and C3 on the vehicle harness 10,000 ohms or open. 

connector. 
• Also read resistance between Either reading is The signal line (ckt less #525 or 

socket D1 and a good ground. less than or equal #510) or the Neutral Interlock 

to 1 0. 000 ohms. switch is shorted to ground (either 
ckt #952 or chassis ground). 
Repair short. Then go to C 1 1-30 

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

• Disconnect the PTOSA. Both readings Go to C11-13 

• Read resistance between sockets are greater than 

A3 and C3 on the vehicie harness 10.000 ohms or open. 

connector. 
• Also read resistance between Either reading is The + 5 Volt line (ckt #916) ,s 

socket A3 and a good ground. less than or equal shorted to ground (either ckt 
to 10.000 ohms. #952 or chassis ground) Repair 

short. Then go to C11-30 

C11·13 CheckPTOSA 
Connectors 

• Inspect terminals at the PTOSA Terminals and Replace PTOSA sensor. Then 

connectors (sensor side and connectors are okay. 

I 
go to C11-30. 

harness side) for damage: bent. 

corroded. and unseated pins or Problem found. Repair terminals/connectors. 

sockets. Then goto C11·30 . 

• 
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Section4 
TROUBLESHOOTING CHARTS 

- D, CHART 11 , POWER TAKE,OFF SPEED ADJUST (PTOSAJ INOPERATIVE fCont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C11,30 Verl.., Renalrs 
• Tum ignition off. PTOSA sensor All system diagnostics are 

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

• Tum ignition on. section from the first step to 

• Clear codes. find the error. 

• Turn the PTOSA sensor all the way 
down (counter-clockwise). PTOSA sensor works Repairs are complete. 

• Slowly turn up the PTOSA sensor and Code 25 (no codes). 
and observe whether RPM 
changes. PTOSA sensor works Go to STAAT-1, page 17, to 

• Stop engine. and codes other than service codes. 

• Read historical 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· 
, } AH basic mec!'lan,cai ctiecks and physical inspections have been performed wtlh no problem found, and 

2) Diagnosis of DDEC-!I was started at s1ep Start· 1 {pg 17) and you have naw been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C12•1 Determine 'lype of 
Cruise Control 
Svstem 

• Check to see that this is a ODEC, Yes. Go to C12-2. 

cruise control system. 
• Plug DOR into 12-pin OOL No. This manual only includes 

connector. Select PROM ID diagnosis of the ODEC cruise 

(Mod~ 03). control system. Reier to vehicle 
manufacturer's recommendations 
concerning your system. 

C12•2 Determine "Cruise 
Active" Llaht Status 

• Turn ignition off. "Cruise Active" Go to C12-3. 

• Turn ignition on while at the same light comes on for 
time observing the "Cruise Active" up to 5 seconds, 
light. then goes out. 

"Cruise Active" Go to C 13-2, page 105. 
light comes on and 
stays on. 

"Cruise Active" Go to C14-2. page 109 
light does not 
come on at all. 

C12·3 Check If Code 58 

• Plug ODA into the 12-pin DDL Code58 Go to 58-4, page 323 

connector. (and any 
• Turn ignition on. other codes). 
• Clear codes (Mode 40) 
• Turn the cruise control on/off switch Code25 GotoC12-4. 

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 
- Clutch (ii applicable) 

• Read historical codes (Mode 2). 

I 
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Section 4 
TROUBLESHOOTING CHARTS 

D. CHART 12 •CRUISE CONTROL INOPERATIVE (Cont'd,) 

STEP/SEQUENCE RESULT 

C12•4 Determine if Vehicle 
Soeed Sensor Used 

• Does the cruise controi system Yes. 
have a Vehicle Speed Sensor? 

• Check PROM ID with DOR (Mode No. 
3) 

C12•5 Vehicle Speed 
Sensor Output 
Check 

• Tum cruise on/off switch to olf. Display does 
• Select VEHICLE SPEEDford,splay not match 

on the DDR (Mode 25) vehicle speed. 
• Drive veh,cle while MPH VEH 

SPEED display (vehicle must be 
moving) 

Display matches 
vehicle speed . 

May 19B8 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Go to C12-5. 

Go to 5B-4, page 323. 

Go to 54-1. Note: The section 
referred to diagnoses problems 
with the vehicle speed sensor 
circuit However, if the cruise 
control system was improperly 
set-up then the ECM calibration 
must be changed. Refer to the 
DOR Instruction Manual, Mode 
37 for details 

Go to 5B-4. 

Page 103 



Batt. 

Page 104 

Set/Coast Switch" 

"Crui~ Enable· 
Light 

ECM 

SeVCoast Off 

SeVC.oasl On 

~metAccel Off 
..,_=:,__ Resume/Acee! On 

Cruise Enable Light 
-+-.,,,=:-::--c-:=---le"'il-- Ignition 

Qn.()ff Switch Brake SWlteh" 

Battery Grouttd 

VehieleSpeed' 
Sense, 

c::fJBi----

"'Note: A.II SWlleheS MIii Shown in the "off" position. 

Brak.Clutch Ott 

Brake,ICJutch On 

Vehicle Spem Signal, Open Co11ee1or· • • 
Vehicle Speed SigNil 
Vehi(:leSpeedRetum 

•• Note; (Some appiicatrons may nave circuit breakers instead cf fuses). 
•• •Note: CKT 1903 used with CKT 1556 tor open collector Vehlcl& Speed Sensors. 

Cruise Control Circuits 

!,OB !~5~ '" • 
4111' !509 . ,, • 
''" ,00 .,., C ,,, "' D .,, '" '" E 

[m 
,., ,.. 

'" F 

'" 
,., .. , G 

"' 
,,. 

"' " ... "' "' - J 

"' 902 ,,, • 

' 3 

ECM Vehicle Harness Connector 
PIN 12034398 

Electronic Control Module (ECM) 

Copyright 1988 Detroit Diesel Corporation 

-

May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

D. CHART 13 • "CRUISE ACTIVE" LIGHT AL~YS ON 

NOTE - This chan 1s only to be used If 
t} All basic mechanical checks and physical inspec1ions have been performed with no problem found, and 

2) Diagnosis o! DDEC-ll was started at step Start-1 {pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C13-1 Determine "Cruise 
Active" Llaht Status 

• Turn ignition off. -cru,~ ""'w"7Go <o c,~2 .. 
• Turn ignition on while at the same light comes on 

time observing the "Cruise Active" and stays on. 
light. 

"Cru,., """"''7'-" • =•-• • ,ru,~ light comes on for control is inoperative. go to 
up to 5 seconds. C12-3. 
then goes out. 

"Cruise Active" Go to C14-2. 
light does not 
come on at all. 

C13,2 Check for Short 
• Turn ignition off. "Cruise Active" "Cruise Active light driver line 

• Disconnect the vehicle harness light comes on (ckl #555) is shorted to ground. 

connector at the ECM. and stays on. Check wiring of bulb socket. 

• Turnignitionon(enginenotrunning) Repair short. Then go to C13-30. 

while at the same time observing 
the "Cruise Active" light. "Cruise Active" Go to C13-3 

light stays off. 

c13.3 CheckECM 
Connectors 

• Turn ignition oft. Terminals Replace ECM. Then go to 

• Disconnect the vehicle harness and connectors C13-30. 
connector at the ECM. are okay. 

• Check terminals at the vehicle 
harness connectors (both the ECM Problem found. Repair terminals/connectors. 

and harness side) for damage; Then go to C13-30. 
bent, corroded. and unseated 
pins or sockets. 
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Section 4 
TROUBLESHOOTING CHARTS 

- D. CHART 13 • "CRUISE ACTIVE" LIGHT ALWAYS ON (Cont'd.} 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C13•30 Verlfv Aenalrs 
• Turn ignition off 

"Cn;" k<iW" 7''""" "' ~..,, Go• • Reconnect all connectors. light comes on for START• 1, page 17, if any other 

• Turn ignition on. up to 5 seconds, problems are present 

• Clear codes. then goes out 
• Turn ignition off. 
• Turn ignition on while at the same "Cruise Active" All system diagnostics are 

time observing the "Cruise Active" light is always on complete. Please review this 

light or does not come section from the first step to find 
on at alL the error. 

• 
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Section4 
TROUBLESHOOTING CHARTS 

- D. CHART 14 •NO "CRUISE ACTIVE" LIGHT 

NOTE - Thi$ chart IS or.ly to be used i1· 
1) Al: basic mechanic a! checks and physical inspections have been performed with no problem found. and 

2) Diagr,osis of DDEC-11 was started al step Start-1 (pg 17) and you have now been re1erred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C14•1 Determine "Cruise 
Active" Llaht Status 

• Turn igniton off. "Cru;,e """"~Go" c,..., 
• Turn ignition on while at the same light does not come 

lime observing the "Cruise Active" on at all. 
light. 

"C,;se ktiw" 7U"' 0 "'"""°" 0 =~ light comes on for control is inoperative Go to 
up to 5 seconds, C12-3. 
then goes out. 

"Cruise Active" Go to C13-2. 
light comes on 
and stays on. 

C14•2 Try to Force "Cnllae 
Active" Llaht On. 

• Turn ignition off. "Cruse Active" [Go to C14-3. 
• Disconnect the vehicle harness light is still off. 

connector at the ECM. 
• lnstallajumperwirebetweensocket "Cruise Active" Go to C14-5. 

A2 on the vehicle harness light is on. 
connector and a good ground. 

• Turn the ignition on (engine not 
running). 

• Note the "Cruise Active" light 

C14•3 Bulb Check 
• Remove "Cruise Active" light bulb Bulb is GotoC14-4. 

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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Sectlon4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C14-4 Check for Shon 
• Remove jumper wire. Less than 
• Tum ignition on (engine not 11 .5 volts (or 23.0 

running). volts if using a 24 
• Read voltage on vehicle harness volt ignition). 

connector, socket B3 (red lead) 
to a good ground (black lead). 

Greater than or 
equal to 11 .5 volts 
(or 23.0 volts if 
using a 24 volt 
ignition). 

C14•5 Check for o-n 
• Remove jumper wire. Less than 
• Turn ignition on. 11 .5 volts (or 
• Read voltage on vehicle harness 23.0 volts 

connector. socket B3 (red lead) if using a 
to a good ground (black lead). 24 volt ignition). 

Greater than 
or equal to 
11 .5 volts (or 
23.0 volts 
if using a 
24 volt ignition). 

C14•6 Check for Bat + 
• Turn ignition off. Less than 
• Disconnect the 6-way power 11.5 volts on 

harness connector at the ECM. any reading. 
• Read voltage on the 6-way power 

harness connector, socket A and 
B (red lead) to a good ground 
(black lead). 

• Also read voltage on socket E and Greater than 
F (red lead) to a good ground or equal to 
(black lead). 11.5 volts on 

all readings. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the 5 amp. ignition fuse is 
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. 

"Cruise Active" light driver line 
(ckt #555) is open. Repair open 
between ECM (ck! #555) to bulb 
to ckt #439. Then go to C14-30. 
If no open is found. go to C14-6. 

The ignition line (ckt #439) is 
open. Repair open. Then go to 
C14-30. 

Go to C14-6 

Either a 20 amp. ECM fuse is 
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. 

Go to C14-7. 
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Section 4 

TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C14•7 Check for Ground 

• Read voltage on the 6-way power Less than 
hamess connector, socket A or 11.5 volls on either 
B (red lead) to socket C (black reading. 
lead). 

• Also read voltage on &-way power Greater than 
harness connector, socket E or F or equal to 
(red lead) to socket D (black 11 .5 volts on 
lead). both readings. 

C14•8· Check ECM 
Connectors 

• Check terminals at both the &-way lerminals and 
power and vehicle harness connectors are okay. 
connectors (both the ECM and 
harness side} !or da,.,,age: bent, Problem found. 
corroded. and unseated pins or 
sockets. especially A2 and B3 of 
the vehicle harness 

C14•30 Verlfv Reoalrs 

• lurn ,gnit,on ott. "Cruise Active" 
• Reconnect all connectors. light comes on for 
• Turn ignition on. up to 5 seconds, 
• Clear codes then goes out. 
• Turn ,gnit,on off. 
• lurn ignition on while at the same "Cruise Active" 

time observing the "Cruise Active" ligtit does not 
light. come on at all or 

is always on. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

--· 
WHAT TO DO NEXT 

Ground hne(sJ (ckl #150) has 
an open Repair open lhen go 
to C14-30 

Go to C14-8 

Replace ECM. lhen go 
to C14-30 

Repair terminals/connectors. 
Then go to C14-30. 

Repairs are complete. Go to 
STARl-1, page 17, i1 any other 
problems are present. 

All system diagnostics are 
complete. Please review this 
section from the first step to !ind 
the error . 
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Power Control 
Switch ~------------~ 

1 User Off 1 

Vehicle Harness 
Connector 

1 Defined ,--~ -.. _...;l:,._ ___ 524------i 
: Interface On I 
I I 
I I 

I I L ___________ .J 

Brake Switch 

Battery 
Ground 

ru~;-------oft-i 
1 

Defined .--<-•---=-1 ----il-----531----i 
: 1 nterface On : 
I I 
I l 
I I 
L------- -- __ J 

ECM 

Signal 

Signal 

• 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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Section4 
TROUBLESHOOTING CHARTS 

- D. CHART 15 , IDLE SHUT,DOWN FEATURE ALWAYS ON 

NOTE - This chan 1s only to be used it: 
1) Ali basic mechanica', checks ano physical inspections have been performed with no problem found, and 

2} Diagnosis of D:>EC•II was stanec at step Stal'i• 1 (pg 17} and you have now been referred hete. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C1S-1 Determine Idle Shut• 
down Status 

• Determine whether the Power Power Control When asked to observe DDR 

Coritrol input (ckt #524) or the input (ckt #524) display in later steps, select 

Brake switch (ck! #531) is used used. Mode 29 (MISC SWITCHES) and 

for the idle shut-down feature (the observe POWER CTL SW display 

standard use is with #524 but Go to c15:2. 

#531 can be used if the 
applicat,on does not have cruise Brake switch When asked to observe DDR 

control). (ckt #531) used. display in later steps, select 
Mode 23 (CRUISE SWITCHES) 
and observe BRAKE/CLT SW 
display. Go to C15-2. 

Don't know. 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 .. 
Go to C15-2 

C15•2 Check If Switch Can 
be Turned Off 

• (Note: vehicle should be parked Either POWER Go to C15-3 

on a level surface before trying CTLSWor 
this step). BRAKEICLT SW 

• Tum ignition on (engine not reads "OFF" or "OPEN". 

running). 
• Place transmission in any gear. Either POWER A short exists in the switch input 

• Disengage parking brake. CTLSWor being used (ckt #524 or #531 ). 

• Observe DOR display. BRAKEICLT SW Either the switch is shorted. or 

reads "ON" or "SHAT". the wire is shorted to ground. 
Repair short. Then goto C15-30. 
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Power Control 
Switch r------------., 

1 User ff , 
I Defined I 
: Interface 

I 
I 
I I L. ___________ ., 

Brake Switch 
ruser ------- ff -~ 

: Defined 1 

1 Interface On : 
I I 
I I 
I I 

L.-----------J 

Vehicle Harness 
Connector 

Batl&ry 
Ground 

531 

ECM. 

Signal 

Signal 

·Note: Either the Power Control or the Brake Switch input is used for idle shutdown­
but nor both. 

Power Control/Brake Switch Circuits 

1.------------------1-

SEL 

CEL-

Dash Lights 
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Section 4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C15•3 Check If Er19I- Still 
Shut•Down 

• Place transmission in neutral. Either POWER 

• Start engine and drive vehicle until CTLSWor 
one of three things occur: BAAKE/CLT SW 

1) DOR reads "ON" or "SHAT", reads "ON" or "SHRT". 

2) engine shuts down or 
3) vehicle has been driven at 

least 6 minutes. Engine shuts 
down. 

Vehicle driven 
for 6 minutes. 

• 
C15•30 Verlfv Reoalr• 

• Turn ignition off. Vehicle driven 

• Reconnect all connectors. for 6 minutes 

• Turn ignition on. without shutdown. 

• Clear codes. 
• Start engine and drive vehicle for Engine shuts 

6 minutes or until engine shuts down. 

down. 

• 
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WHAT TO DO NEXT 

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

If the DOR display never read 
"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.) 

Idle shutdown problem is not 
present at the moment. but may 
be intermittent. Reier to C1-2, 
page 35, for help on 
intermittent diagnosis. 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the first step to find 
the error . 
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Battery 
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•Note; Either the Power Control or the Brake Switch fnput is used for idle shutdown­
but not bo1h. 

Power Control/Brake Switch Circuits 
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Sectlon4 
TROUBLESHOOTING CHARTS 

er,. CHART 16 •IDLE SHUT-DOWN FEATURE INOPERATIVE 

• 

• 

NOTE - This chart is only to be used if: 
1} All basic mechanical Checks and physical inspections have been pertormed with no problem found, and 

2) Diagnosis of DOEC-ll was started at step Start-1 (pg 17} and you have now been referred hefe. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C16·1 Check PROM ID 

• Tum on ignition. NO. Idle shutdown feature is not 

• Plug DOR in DDLconnector. Select selected. Refer to the DOR 

PROM ID (Mode 03) and observe instruction Manual, MODE 37 

sta1us of 5 MIN IDLE. (EEPROM CHANGES), for 
information on turning on this 
feature. 

YES. Go to C16-2. 

C16-2 Determine Idle Shut• 
down Status 

• Determine whether the Power Power Control When asked to observe DOR 

Control input (ck! #524) or the input (ckt #524) display in later steps, select 

Brake switch (ck! #531) is used used. Mode 29 (MISC SWITCHES) and 

for the idle shut-down feature (the obselYe POWER CTL SW display. 

standard use is with #524 but Go to C16-3 

#531 can be used if the 
application does not have cruise Brake switch When asked to observe DOR 

control). (ck! #531) used. display in later steps, select 
Mode 23 (CRUISE SWITCHES) 
and observe BRAKE/CLT SW 
display. Go to C16-3. 

Don1know. When asked to observe DOR 
display in later steps, select both 
Mode 23 (CRUISE SWITCHES). 
Then observe both POWER CTL 
SW and BRAKE/CLT SW display. 
GotoC1&-3 . 
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Section4 

TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C16•3 Verify Operation of 
Switches 

• Turn ignit,on off. Either POWER CTL SW-

• Make sure vehicle is in neutral and or BRAKE/CLT SW reads 

apply parking brake. "ON" or "SHAT". 

• Plug the DOR into the 12-pin DDL 

connector. Either POWER CTL SW-

• Turn ignition on and observe DOR or BRAKE/CLT SW reads 

display (Mode 23 or Mode 29). "OFF" or "OPEN". 

C16•4 Check ECM 
Connectors 

• Tum ignition o!L Terminals and 

• • Disconnect the vehicle harness connectors are okay . 

connector at the ECM. 
• Check terminals at the vehicle Problem found. 

harness connector (both the ECM 

and harness side) for damage; 

bent. corroded. and unseated 
p,ns or sockets. 

C16·30 Verlfv Renalrs 

• :urn ignition off Engine shuts down. 

• 8econnect all connectors. 

• Turn ignition on. Engine does not 

• Clear codes. shut down alter 

• Make sure vehicle is in neutral, and 6minutes. 

apply parking brake. 
• Start and run engine at idle. 
• Wait until engine shuts down, or 

about 6 minutes-whichever 
comes first. 

WHAT TO DO NEXT 

►Go to C16-4. 

► The switch input used for idle 
shutdown (ckt #524 or #531) is 

open or the parking brake or 
neutral switch is open or not 

making contact. Repair open or 

replace switches as appropriate. 

(II no problem found, go to 

C16-4.) Then go to C16-30. 

Replace ECM. Then go 
to C16-30. 

Repair terminals/connectors. 
Then go to C16-30. 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the first step to find 

the error. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

a. CHART 17 • ENGINE BRAKE ALWAYS ENABLED 

• 

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) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C17•1 Engine Brake 
Checkout 

• Stan and run engine at idle. Display reads Replace ECM. Then go 

• Plug DOR in and select Mode 30 "ON". toC17-30. 

(MISC OUTPUTS) for display. 
• Observe DOR display line labeled Display reads Go to C17-2. 

ENG BRK ENBLE (engine brake "Off". 

enable). 

C17•2 Check for Short 

• Turn ignition off. Less than 1 00 A 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 C17-30. 

• Read resistance between socket 

A 1 of the vehicle harness 
connector and a good ground. Greater than Go to C17-3. 

100 ohms or open. 

C17•3 Check ECM 
Connectors 

• Check terminals at the vehicle Terminals and 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 A 1 (ckt #508). replace ECM. Then go to 
C17-30. 

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

C17•30 Verlfv Re--lrs 

• Turn ignition off. Display reads Repairs are complete. 

• Reconnect all connectors. "OFF". 

• Turn ignition on. 
• Clear codes. Display reads All system diagnostics are 

• Start and run engine . "ON". complete. Please review this 

• Observe ENG BRKENBLE display section from the first step to 

on DOR (Mode 30). find the error. 
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Section 4 

TROUBLESHOOTING CHARTS 

_D. CHART 18 • ENGINE BRAKE INOPERATIVE 

NOTE - T~ts chart is o.,ly to be used if: 
1) AH oasic mechan,ca! checks and physic a! inspections have been performed with nc problem found, and 

2) Diagnosis of DDEC·H was started at step Start· 1 {pg 17) and you have now been reterred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C18•1 Verify Engine Brake 
Enable Oneratlon 

• Turn ignition on. DOR is Go to C18·2. 

• Plug the DOR into the 12 pin OOL always reading "OFF". 

connector. 
• Select Mode 30 (Misc outputs) on DOR reads The ECM is operating properly. 

DOR. "OFF" at tirst, then Check for open in Engine Brake 

• Start and run engine. reads "ON" when foot Enable line (ckt #508). If no 

• Rev up the engine and then quickly is let off throttle. problem is found, then the fault 

take y9ur foot off the throttle while exists outside of the DDEC 

observing the DOR display line system. Refer to the manual tor 

labeled ENG BRK ENBLE (engine your engine brake system. 

brake enable) display. 

C18·2 CheckECM 
Connectors 

• Turn ignition off. Terminals and Replace ECM. Then go 

• Disconnect vehicle harness connectors are okay. to C18-30. 

connec:or at the ECM. 
• Check terminals at the vehicle Problem found. Repair terminals/connectors. 

harness connector (both the ECM Then go to C18-30. 

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

C18·30 Verifv Reoalrs 
• Reconnect all connectors. DOR is All system diagnostics are 

• Turn ignition on. always reading "OFF" complete. Please review this 

• Plug the DOR into the 12-pin DDL or always reading "ON" section trom the first step to 

connector. on ENG BAK ENBLE find the error. 

• Clear codes. display. 

• Select Mode 30 tor display. 
• Start and run engine. DOR reads Repairs are complete. 

• Revuptheengineandthenquickly "OFF" at first, then 

take your foot off the throttle while reads "ON" when foot 

observing the DOR display labeled is let off throttle. 

ENG BRK ENBLE. 
• Stop engine. 
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Section 4 

TROUBLESHOOTING CHARTS 

eD. CHART 19 • POWER CONTROL INPUT INOPERATIVE 

NOTE - This chart 1s only ta be used if: 

1) AU basic mechanical checks and physic at inspections have been performed with no problem found, and 

2) Diagnosis of DDEC-I1 was started at step Start-1 {pg 17} and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C19·1 Identify Power 
Control A--llcatton 

• Determine how Power Control Used for GotoC16-1. page 119. 

input (ckt #524) is being used. · idle shutdown 

• Plug DOR into 12-pin OOL (5 MIN IDLE). 

connector and select MODE 03 
(PROM 10). Used for Go to C19-2. 

throttle inhibit 
(BUS OR INTERL). 

Used for Go to C19-4 

engine protection 
(PC SHUT DOWN) 

- C19°2 Test Throttle Inhibit 
Feature 

• Start and run engine. DOR display Feature appears to operational 

• Piug DOR into the 12 pin DDL reads "ON". at the moment. Problem may be 

connector and select Mode 29 intermittent. Refer to C 1-2 !or 

(MISC SWITCHES) for display. help on resolving intermittent 

• Piace vehicle in condition where faults. 

throttle inhibit is supposed to 
occur and observe DOR display OORdisplay An open exists in either the 

line labeled "POWER CTL SW" reads "OFF". Power Control line (ckt #524) or 

(on coaches. this occurs when a the switch (or relay) in series with 

passenger door is open). it. Repair open and go to C19-30 
(ii an open 1s not found, go to 
C19-5). 

C19·3 CheckECM 
Connectors 

• Turn ignition ott (it still on). Terminals and Replace ECM. Then go 

• Disconnect the vehicle harness connectors are okay. to C19-30. 

connector at the ECM (if not 
already disconnected). Problem found. Repair terminals/connectors. 

• Check terminals at the vehicle Connectors are okay. Then go to C19-30. 

harness connector (both the ECM 

• and harness side) tor damage; 
bent, corroded, and unseated 
pins or sockets. 
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Section 4 

TROUBLESHOOTING CHARTS 

.. CHART 19 • POWER CONTROL INPUT INOPERATIVE (Cont'd.) 

STEP/SEQUENCE RESULT 

C19-4 Check for o-n 

• Turn ignition off. Less than 

• Disconnect the vehicle harness 5ohms. 

connector at the ECM. 
• Read resistance between socket 

H2 of the vehicle harness 
connector and the device being 
used to trigger the engine Greater than 

protection system. 5 ohms or open. 

• Close switch (relay or triggering 
device). 

C19•5 Check for Ground 

• Read voltage on the 6-way power Less then 11.5 

harness connector, socket A or volts on either reading. 

B (red lead) to C (black lead). 
• Also read voltage on 6-way power 

harness connector. socket E or F Greater than or 

(red lead) to socket D (black equal to 11 .5 volts 

lead). on both readings. 

C19·30 Verlfv Reoelrs 

• (Note: i1 the Power Control input is DOR display 

being used lor engine protection, reads "OFF". 

you will not be able to confirm 
repair unless the engine protection 
function can be triggered). 

• Start and run engine. DOR display 

• SelectMode29onDDRfordisplay. reads 'ON". 

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

• 
May 19B8 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

A fault may exist in the device 
used to trigger engine shutdown 
(faulty switch or relay, etc.). If 
no fault can be found with the 
triggering device. go to C19-3. 

The Power Control line (ck! #524) 
is open. Repair open and go to 
C19-3. 11 an open is not found. 
go to C19-5. 

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

Goto C19-3. 

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

Repairs are complete. 
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Section 4 
TROUBLESHOOTING CHARTS 

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

NOTE- This Chart is only to be used if: 
1) Af! basic mechanical checks and physical inspecffons 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 

C20·1 Verify TSG Switch 
Oneratlon 

• Turn ignition on. DOR reads GotoC20-2. 

• Piugthe DOR intothe12 pin, DDL "OFF" in lower gears 

connector. and "OFF" in top gear. 

• Select Mode 31 (MISC STATUS) 
and observe TWO SPD GOVR DOR reads Goto C20-4. 

d,splay. "OFF" in lower gears 

• SelectMode29(MISCSWITCHES) and "ON" in top gear. 

and observe HIGH GEAR SW line 
display in lower gears. DOR reads Goto C20-5. 

• Also shift to top gear and again "ON" in lower gears 

observe the DOR display. and "ON" in top gear. 

C20·2 Check for Onen 

- • Turn ignition off. Less than or Go to C20-3. 

• Disconnect the vehicle harness equal to 5 ohms. 
connector at the ECM. 

• Sr,itt to top gear. Greater than The Two Speed Governor line 

• Read resistance on socket H1 of 5 ohms or open. (ckt #523) or the TSG switch is 

the vehicle harness connector to open and/or the TSG switch is 

a good ground. not properly grounding the TSG 
line. Repair, then go to C20-30. 

C20·3 CheckECM 
Connectors 

• Check terminals at the vehicle Terminals and Replace ECM. Then go 

harness connector (both the ECM· connectors are okay. toC20-30. 

and harness side) for damage: 
bent, corroded, and unseated Problem found. Replace terminals/connectors. 

pins or sockets, especially H1 of Then go to C20-30. 

the vehicle harness. 

-
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Section 4 
TROUBLESHOOTING CHARTS 

• D. CHART 20 • TWO SPEED GOVERNOR (TSO) SWITCH INOPERATIVE (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

C20-4 Verlfv Cornolalnt 
• Drive vehicle while in lower gears Top RPM is the GotoC20-5. 

and also when in top gear and same in top gear as 
note the top RPM achieved in in lower gears. 
each gear. 

Top RPM is lower System functioning properly. 

in top gear than Problem is no longer there. See 

in lower gears. section C1-2 (page 35) If you 
cannot recreate the problem. 
go to START-1, page 17 to 
troubleshoot any other DDEC 
problems. 

c20.s Check for Short 
• Turn ignition off. Less than or The Two Speed Governor to line 

• Disconnect the vehicle harness equal 10,000 ohms ( ckt # 523) or the TSG switch is 

connector at the ECM. shor1ed to ground. Repair shor1 

• Shift to any gear except top gear. Then go to C20-30. 

• Read resistance on socket H1 of 
the vehicle harness connector to Greater than Goto C20-3. 

a good ground. 10.000 ohms or open. 

C20-30 Verlfv Reoalrs 
• Reconnect all connectors. Top RPM is the All system diagnostics are 

• Tum ignition on. same in top gear as complete. Please review this 

• Clear 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 

• Stop engine. lower gears. 
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Section 4 
TROUBLESHOOTING CHARTS 

D. CHART 21 . THROTTLE INHIBIT ALWAYS ON 

NOTE - This cnan 1s on:y to be used if: 
11 Al! bas:c mechanica: checks and physical inspections have been performed with no problem found, and 

2/ Diagnosis of DDEC-11 was started at step Start-1 (pg 17} and yO'J have now been reterred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

c21.1 Test Throttle Inhibit 
Feature 

• Start and run engine. DOR display . Go to C21-2. 

• Plug DDR into the 12 pin DDL reads "ON" always. 

connector and select Mode 29 
(MISC SWITCHES) for display. DOR display Go lo C21-4. 

• ?lace vehicle in condition where reads "ON", then "OFF". 

thre!tie inhibit is supposed to 
occur and observe DOR display 
line labeled "POWER CTL SW" 
(on coaches. this occurs when a 
passenger door is open). 

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

c21.2 Check for Short 
• Place vehicle in condition where Less than or Either the Power Control Switch 

throttle inhibit will not occur and equal to 5 ohms. is shorted or ckt #524 is shorted 

observe DOR display (Mode 29). to ground. Repair short. Go to 

• Turn ignition off. C21-30. 

• o,sconnec: the vehicle harness. 
• Read resistance between pins H2 Greater than Go to C21-3. 

of the vehicle harness connector 5 ohms or open. 
and a good ground. 

C21-3 CheckECM 
Connectors 

• Turn ignition off (if still on). Terminals and Replace ECM. Then go 

• Disconnect the vehicle harness connectors are okay. to C21-30. 

connector at the ECM (ii not 
already disconnected). Problem found. Repair terminals/connectors. 

• Check terminals al 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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Section 4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT 

C21-4 Check TPS 
• Replacevehiclehamessconnector. Getting 20-30 
•Hookup DDR to the 12-pin DDL counts at no throttle 

connector and select Throttle and 200-235 counts 
Sensor display. at full throttle. 

• Read throttle counts at both no 
throttle and full throttle. Throttle counts 

do not change. 

C21-30 Yerlfv Reaalrs 
• (Note: it the Power Control input is DDR display 

being used for engine protection. reads "OFF". 
you will not be able to confirm 
repair unless the engine protection 
!unction can be triggered). 

• Connect connectors to ECM. DOR display 
• Start and run engine. reads 'ON". 
• SelectMode29onDDR!ordisplay. 
• Recreate conditions under which 

the Power Control input should 
be grounded. and observe DDR 
display labelled "POWER CTL 
SW". 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

::o to C21-3. 

' 

Replace TPS. Go to C21-30. 

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

Repairs are complete. 
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Sectlon4 

TROUBLESHOOTING CHARTS 

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

NOTE - This chart is only to be used it: 
1} All t>as1c mechanical checks and physical inspections have been performed wttt, no problem found. and 

2) Diagnosis of DDEC•II was started at step Start• 1 (pg , 7) and you have now been referred here. 

When Mode 02 {Historical Codes} is displayed on the DOR. additional audit trail information is also shown. Fo, an understanding 01 this information, 

reler to the example gi~en in the Code 85 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

11·1 Multlnte Code Check 
• Were there any other active codes No other Go to 11-2. 

besides Code 11? active codes. 

Yes, any or all Go to VEHSV-1, page 373. 
of the following active 
codes: 12, 21 , 22. 

Yes - but none Go to 11-2. 
of the above. 

11·2 Sensor Check 
• Turn ignition off. Code 12 (and/or Goto11-6. 
• Disconnect PTOSA connector. other codes. 
• Install a jumper wire between 

sockets B and C of the TPS Code 11 { and any Goto 11-3. 
harness connector. other codes). 

• Tum ignition on. 
• Read active codes. 

11·3 CheckPTOSA 
Adlustment 

• Remove jumper and reconnect Getting 20 to Go to 11-5 
PTOSA. 235 counts. 

• Hook-up DOR to the 12 pin DDL 
connector and PTO counts (Mode Not getting the Go to 11-4. 
21) above readings. 

• Read counts. 

11.4 Attempt PTOSA 
Adlustment 

• If a variable PTOSA is installed, Corrected Go to 11-30. 
adjust stops on PTOSA. problem so that Throttle 
• If fixed resistors are installed Counts is now correct. 
replace with new resistors. 

Could not correct the Goto 11-5 
problem. 
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Section4 
TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

11-5 CheckPTOSA 
Connectors 

• Inspect terminals at the PTOSA Terminals and Replace PTOSA. Then go to 
connectors (sensor side and connectors are okay. 11-30. 
harness side) for damage; bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 
sockets. Then go to 11-30. 

11•6 Check for + 5 Volts 
• Remove Jumper. Between Goto11-7. 
• Turn ignition on. 4 to 6 volts. 
• Read voltage on PTOSA harness 

connector. socket C (red lead) to Less than Goto 11-10. 
socket A (black lead). 4 volts. 

Greater than Goto11-12. 
6 volts. 

11•7 Check for Short 
• Turn ignition off. Less than or Signal line (ck! #525) is shorted 
• Disconnect the vehicle harness equal to 10,000 ohms. to the return line (ckt #952). 

connector at ECM Repair short. Then go to 11-30. 
• Read resistance between sockets 

A and B on the PTOSA harness Greater than Go to 11-8. 
connector. 10,000 ohms or open. 

11·8 Check for Siana! Onen 
• Install a jumper wire between Less than Go to 11-9. 

sockets A and B of the PTOSA or equal to 5 ohms. 
harness connector. 

• Read resistance between sockets Greater than 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. II no open 

was found, check ECM terminals 
A3, 01, C3 and TPS pins. Then 
goto 11-30. 
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Section4 

TROUBLESHOOTING CHARTS 

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

STEP/SEQUENCE RESULT WKAT TO DO NEXT 

11•9 Check ECM 
Connectors 

• CheckterminalsattheECMvehicle Terminals and Replace ECM. Then go to 11-30 

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 11-30. 

11·10 Check for Short 
• Tum ignition off. Less than or The vehicle + 5 Volt line 

• Disconnect the vehicle harness equal to 10,000 ohms. (ckt#916) is shorted to the return 

connector at the ECM. line (ckt #952). Repair short. 

• Read resistance between sockets Then go to 11-30. 

A and C on the PTOSA harness 
connector. Greater than Goto 11-11. 

10.000 ohms or open. 

11·11 Check Check for Open 
+5 Volt Line 

• Install a Jumper wire between Less than or Goto 11-9 

sockets A and C of the PTOSA equal to 5 ohms. 
harness connector. 

• Read resistance between sockets Greater than The vehicle + 5 Volt line (ckt 

A3 and C3 on the vehicle harness 5 ohms or open. #916) is open. Repair open. 

connector. Then go to 11-30. 

11 •12 Check for Short to 
Batte-+ 

• Turn ignition off. All readings are Goto 11-13. 

• Remove both fuses to the ECM. greater than 10,000 

• Disconnect6-waypowerconnector ohms or open. 
at the ECM. 

• Read resistance between sockets Any reading is A short exists between sockets 

D1 and B3 on the vehicle harness less than or equal where less than 10,000 ohms 

connector. to 10,000ohms. resistance was read. Repair short 

• Also read resistance between and reinsert fuses. Then go 

socket D1 on the vehicle harness to 11-30. 
connector and the following 
sockets on the 6 way power 
connector: C, D, E and F . 
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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 

11-13 Check for Outside 
DDEC Batterv + 

• Turn ignition off. All readings Go to 11-9. 

• Remove ECM 6-pin power less than 4.0 volts. 
connector. 

• Remove ECM vehicle harness. Either reading Outside power is spliced into 

• 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. Then go to 

good ground (black lead). 11-30 

• Read voltage C3 (red lead) to a 
good ground (black lead). 

11-30 Yerlfv Renalrs 
• Turn ,gnit•on off. Code 25 (no codes). Repairs are complete. 

• Reconnect all connectors. 
• Tum ignition on. Code 11 (and All system diagnostics are 

• Clear codes. any other codes). complete. Please review this 

- • Note status o! "Check Engine" section from the first step to find 

light the error. 
• 11 "Check Engine" light does not 

stay on. start engine and run until Any other codes Go to START-1, page 17, to 

"Check Engine" light comes on except Code 11. service other codes. 

or 1 minute. 
• Stop engine 
• Read ali 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 il· 
1) All basic mechanical checks and physical inspections have been performed with no problem found, and 
2) Diagnosis of ODEC•ll was staned at step Start•, (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

12·1 MultlDle Code Check 
• Were there any other active codes No other active codes.- ►Go to 12-2. 

besides Code 12? 
Yes, either code Go to VEH5V-1, page 373. 
21 or 22. 

Yes- but not Go to 12-2. 
code 21 or 22. 

12·2 Sensor Check 
• Tum ignition off. Any codes Go to 12-3. 
• Unplug the PTOSA sensor except Code 12. 

connector. 
• Turn ignition on. Code 12 (and any Go to 12-5. 
• Read active codes (Mode 1 ). other codes). 

12·3 Return Circuit Check 
• Transmission in neutral. Less than or Go to 12-4. 
• Turn ignition off. equal to 5 ohms. 
• Install a jumper wire between pin 

A and pin B of the PTOSA Greater than Return line (ckt #952) is open. 
harness connector. 5 ohms or open. Repair open. Then go to 12-30. 

• Disconnect the vehicle harness 
connector at the ECM. 

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

12•4 CheckPTOSA 
Connectors 

• Inspect terminals at the PTOSA Terminals and Recalibrate PTOSA. If not 
connectors (sensor side and connectors are okay. recalibratable or does not fix 
harness side) for damage; bent, problem then replace PTOSA 
corroded, and unseated pins or sensor. Then go to 12-30. 
sockets. 

Problem found. Repair terminals/connectors. 
Then go to 12-30. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 12 • POWER TAKE-OFF SPEED ADJUST (PTOSAI SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

12•5 Check for Short to 
+5 Volt Line 

• Connect all connectors to ECM. Greater than 1.0 volts. Signal line (ckt #510 or #525) 
Turn ignition on. is shorted to the vehicle + 5 Volt 

• Read voltage on PTOSA harness line (ckt #916) or another voltage 
connector, pin B (red lead) to pin source. Repair short. 
A (black lead). Then go to 12-30. 

Less than or equal Go to 12-6 
to 1.0 volts. 

12·6 Check for Ooen 
• Connect all connectors to ECM. Greater than Check for open in wire #952 
• Read voltage on PTOSA harness 4.5 volts between PTOSA and ECM. It 

at Pin B (red lead) and Pin A may be a bad terminal in the 
(black lead) with ignition on. ECM connector (C3). Repair and 

go to 12-30. If no problem was 
found, then goto 12-7. 

Less than Go to 12-7. 
4.5 volts 

12•7 Check ECM 
Connectors 

• Disconnect the vehicle harness Terminals and Replace ECM. Then goto 12-30. 
connector. connectors are okay. 

• Check terminals atthe ECM vehicle 
harness connector (both ECM Problem found. Repair terminals/connectors. 
and harness side) for damage; Then go to 12-30 
bent, corroded, and unseated 
pins or sockets. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- E. CODE 12 • POWER TAKE•OFF SPEED ADJUST (PTOSAI SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

12•30 Verlfv Renalra 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 

• Reconnect all co~nectors. 
• Turn ignition on. Code 12 (and any All system diagnostics are 

• Clear codes. other codes). complete. Please review th,s 

• Note status of "Check Engine'· section from the first step to find 

light. the error. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes Go lo START-1, page 17, to 

"Checll Engine" light comes on except Code 12. service other codes. 

or 1 minute. Stop engine. 
• Read historical codes. 

-

-
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• 

Section4 
TROUBLESHOOTING CHARTS 

E. CODE 13 • COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE LOW 

NOTE - This char: :s only to be used if: 
1) All basic mechanical cnecks and physical inspections have been performed with no problem found, and 

2) Diagnosis of OOEC-11 was started al step S1art-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

13·1 Sensor Check 
• Tum ignition off. Code 16 (and Go to 13-2. 

• Disconnect CLS. any other codes). 
• Turn ignition on. 
• Start engine. Code 13 (and Go to 13-3. 

• Read active codes. any other codes). 
• Stop engine. 

13·2 CheckCLS 
Connectors 

• Inspect terminals at the CLS Terminais and Replace CLS. Then go to 13-30. 

connectors (sensor side and connectors are okay. 
harness side) for damage: bent. 
corroded. and unseated pins or Problem found. Repair terminals/connectors. 

sockets. Then go to 13-30. 

• Be sure the connector is pinned 
properly 

13·3 Check for Short to 
Return Line 

• Tum ignition oft 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 
connector. Greater than Go to 13-4. 

10,000 ohms or open. 

13•4 Check for Ooen 
• Turn ignition off. Less than or Go to 13-5. 
• Disconnect vehicle harness. equal to 5 ohms. 
• Measure resistance between socket 

B of the CLS connector and H3 Greater than Ckt #115 has an open. Repair 
of the ECM connector. 5ohms. open. Then go to 13-30 . 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 13 • COOLANT LEVEL SENSOR (CLSJ SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

13•5 CheckECM 
Connectors 

• Check terminals at the vehicle Terminals and Replace ECM. Then go to 13-30. 

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 13-30. 

13·30 Verlfv Reoalrs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 

• Reconnect all connectors. 
• Turn ignition on. Code 13 (and All system diagnostics are 

• Clear codes any other codes). complete. Please review this 

• Start engine. section from the first step to find 

• Note status of "Check Engine" the error. 

light. 
• If "Check Engine" light does not Any other codes GotoSTART-1, page 17, to 

stay on, start engine and run until except Code 13. service other codes. 

"Check Engine" light comes on 
or 1 minute. Stop engine. 

• Read hiswrical codes 
• Stop engine. 
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Section 4 
TROUBLESHOOTING CHARTS 

~ E. CODE 13 • TW0°PIECE (DDC PIN 235035071 COOLANT LEVEL SENSOR (CLSJ SIGNAL VOLTAGE LOW 

- NOTE - Th,s char! is only to be used 11· 

• 

1} A!! basic mechanical checks and phystca! inspections have been performed with no problem found, and 

2} Diagnosis of DDEC-11 was started at S!ep Start-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 Go to 16-1. 
• Disconnect CLS. any other codes). 
• Turn ignition on. 
• Start engine. Code 13 (and Goto 13-3. 
• Read active codes. any other codes). 
• Stop engine. 

13·2 CheckCLS 
Connectors 

• Inspect terminals at the CLS Termina!s and Replace CLS module. Then go 
connectors (sensor side and connectors are okay. to 13·30. 
harness side) for damage; bent, 
corroded, and unseated pins or 
sockets. Problem found. Repair terminals/connectors. 

Then go to 13-30. 

13·3 Check for Short to 
Return Line 

• 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. 

C and Don the ECM side of the 
CLS harness connector. Greater than Go to 13-2. 

10,000 ohms or open . 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 13 • TWO,PIECE(DDCPIN23503507)COOLANTLEVELSENSOR(CLS)SIGNALVOLTAGELOW 
(Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

13•30 Verlfv ReDalrs 
• Turn ignition oft Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors_ 
• Turn ignition on. Code 13 (and All system diagnostics are 

• Start engine. any other codes). complete. Please review this 

• Clear codes. section from the first step to find 

• Note status of "Check Engine" the error. 
light 

• If "Check Engine" light does not Any other codes Go to START-1, page 17, to 

stay on. start engine and run until except Code 13. service other codes. 
"Check Engine" light comes on 
or 1 minute. Stop engine. 

• Read historical codes. 
• Stop engine . 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 14 • OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE HIGH 

NOTE - This chart is only to be used if: 
1) AU basic mechanical checks and physical inspections have been performed with no problem found, and 

2) Diagnosis o~ DDEC-11 was started al step Stan-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

14-f Sensor Check 
• Turn ignition off. Code 15 (or any codes- ► Goto 14-2. 
• Disconnect OTS or CTS and install except Code 14 ). 

a jumper between the OTS or CTS 
connector sockets A and B. Anything except Go to 14-4. 

• Turn ignition on. Code 15. 
• Read active codes. 

14-2 Check for Short to 
+5 Volt Line 

• Turn ignition off. Less than or equal to Signal line (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 shorted to ground and/or 

• 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 

• 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) tor damage: 
bent, corroded, and unseated Problem found. Repair terminals/connectors. 

pins or sockets. Then go to 14-30. 

14-4 O0en line Check 
• Turn inition off. Less than or Go to 14-5. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Read resistance between sockets Greater than 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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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 14 · OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS} SIGNAL VOLTAGE HIGH (Cont'd.} 

STEPiSEQUENCE RESULT WHAT TO DO NEXT 

14•5 CheckECM 
Connectors 

• Check terminals atthe ECM engine Terminals and Replace ECM. Then to to 14-30. 
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 14-30. 

14•30 Verlfv Reaairs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 14 (and All system diagnostics are 
• Clear codes. any other codes.) complete. Please review this 
• 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 codes Go to START-1, page 17, 
·'Check Engine" light comes on except Code 14. to service other codes. 
or alter 8 minutes. Stop engine. --· 

• Read historica: codes . 
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Section4 
TROUBLESHOOTING CHARTS 

- E. CODE 15. OIL OR COOLANT TEMPERATURE SENSOR (OTS OR CTS) SIGNAL VOLTAGE LOW 

NOTE- This cha'1 is only to be used if: 
1} AH basic mechanical checks and physical inspec1ions have been performed with no problem found, and 
2) Oiag.,os1s or DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

15•1 Multlnle Code Check 
• I/Vere there any other active codes No other codes. Go to 15-2. 

besides Code 15? 
Yes, any or all of the Go to ENG5V-1, page 367. 
following codes: 14, 
23-24, 33. 

Yes - but none of the Go to 15-2. 
above. 

15-2 Sensor Check 
• Turn ignition off. Any codes Go to 15-3. 
• DisconnectOTSorCTSconnector. except Code 15. 
• Start engine and run until "Check 

Engine" light comes on or after Code 15 (and Go to 15-4. 
8 minutes. any other codes). 

• Read active codes with engine still 
running. 

15•3 Check OTS or CTS 
Connectors 

• Inspect terminals at the OTS or Terminals and Replace OTS or CTS. Then go 
CTS connectors (both the sensor connectors are okay. to 15-30. 
and harness side) for damage; 
bent. corroded, and unseated Problem found. Repair terminals/connectors. 
pins or sockets. Then go to 15-30. 

15-4 Check for Shor1 
• Turn ignition off. Less than or Signal line (ckt #120) is shorted 
• Disconnect engine harness equal to 10,000 Ohms. to the return line (ckt #452). 

connector at the ECM. Repair short. Then go to 15-30. 
• Read resistance between sockets 

R2 and Y2 on the engine harness 
connector. Greater than Go to 19-5. 

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 CheckECM 
Connectors 

• Check terminals atthe ECM engine Terminals and Replace ECM. Then go to 15-30. 
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. Especially Then go to 15-30. 
terminals R2 and Y2 of the ECM 
connector. 

15•30 Verl•-- Renalrs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 15 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note status of "Check Engine" section from the start to find the 

light. error. 
• II "Check Engine" light does not 

stay on, start engine and run until Any other codes GotoSTART-1, page 17, to 
"Check Engine" light comes on except Code 15. service other codes. 
or for 1 minute. Stop engine. 

• Read historical codes . 

-· 
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Section4 
TROUBLESHOOTING CHARTS 

- E, CODE 16 • COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE HIGH 

NOTE - This char!: is on.ly to be used if: 
1} All basic mecr1anica1 cnecks and physical inspections have been performed with no problem found, and 
2} Diagnosis of ODEC-ll was started at step S1art-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 Goto 16-5 
• Disconnect CLS and install a jumper not start. 

between sockets A and B of the 
CLS harness connector. Code 16 (and Go to 16-2. 

• Attempt lo start and run engine at any other codes 
idl!) except Code 13). 

• Read active codes. 
• Stop engine. Code 13 (and Go to 16-3. 

any other codes). 

16-2 Signal and Ground 
Circuit Check 

• Turn ignition off. Less than or Go to 16-7. 
• Disconnect the vehicle harness equal to 5 ohms. 

connector. 
• Read resistance between socket Greater than Either the CLS signal line (ck! 

H3 0!1 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 lanltlon 
• Remove jumper wire. Less than Between 4 and 6 volts, 12 volt 
• Turn ignition on. or equal to 10.0 volts. line is wired to 5 volt supply. 
• Read voltageatthe CLS connector, Else, the switched 12 volt line is 

socke! C (read lead) to socket A open. Repair open. Then go lo 
(black lead). 16-30. 

Greater than Go to 16-4. 
10volts. 

16•4 CheckCLS 
Connectors 

• Inspect terminals at the CLS Terminals and 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 terminals/connectors. 
sockets. Then go to 16-30. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 16 • COOLANT LEVEL SENSOR (CLS) SIGNAL VOLTAGE HIGH (Cont'd.) 

STEPiSEQUENCE RESULT WHAT TO DO NEXT 

16-5 Check If Ignition 
Fuse Blown 

• Check if the ignition fuse/circuit Blown/open fuse Replace fuse or reset circuit 
breaker is blown or open. or circuit breaker. breaker. Then go to 16-6. 

Fuse or circuit Go to 16-6. 
breaker is okay. 

16·6 Check for Signal Short 
to lanltlon 

• Disconnect the vehicle harness Less than The CLS signal line (ckt #115) 
connector at the ECM. 10,000 ohms. is shorted to the switched 12 volt 

• Remove jumper wire at the CLS DC line. Repair short. Then go 
harness connector. to 16-30. 

• Read resistance between sockets 
B and C of the CLS connector on Greater than Goto 16-7. 
the vehicle harness. or equal to 10,000 ohms 

or open. 

16•7 Check ECM 
Connectors 

• Check terminals at the vehicle Terminals and Replace ECM. Then go to 16-30. 
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. Check terminal Then go to 16-30. 
and pin H3 al the ECM. 

16·30 Verlfv Reoalrs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all cormectors. 
• Tum ignition on. Code 16 (and All 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. 
• II "Check Engine" light does not 

stay on. start engine and run until Any other codes Goto START-1, page 17, to 
"Check Engine" light comes on except Code 16. service other codes. 
or 1 minute. Stop engine. 

• Read historical codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 16 • TWO-PIECE {DDC PIN 23503507) COOLANT LEVEL SENSOR (CL$) SIGNAL VOLTAGE HIGH 

NOTE- This char1 is only to be used 1f: 
1) AH oas,c mechanical checks and physical tnspections have been- performed with no problelTI found, and 
2) 01agnos1s of DDEC-H was staned at step Start-1 (pg 17} and you nave now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

16·1 Sensor Check 
• Turn ignition off. Engine will Go to 16-5. 
• Disconnect CLS module and install not start. 

a jumper between sockets D and 
C of the CLS harness connector. Code 16 (and Go to 16-2. 

• Attempt to start and run engine at any other codes 
idle. except Code 13). 

• Read active codes. 
• Stpp engine. Code 13 {and Go to 16-3. 

any other codes). 

16·2 Signal and Ground 
Circuit Check 

• Turn ignition of!. Less than or Goto 16-7. 
• Disconnect the vehicle harness equal to 5 ohms. 

corinector. 
• Read resistance between socket Greater than 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 lanltlon 
• Remove jumper wire. Less than Between 4 and 6 volts, 12 volt 
• Tum ignition on. or equel to 10.0 volts line is wired to 5 volt supply. 
• Read voltage atthe CLS connector, Else, 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 Goto 16-4. 
10 volts. 

16-4 CheckCLS 
Connectors 

• Inspect terminals at the CLS Terminals and 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. Repair terminals/connectors. 
sockets. Then go to 16-30 . 
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Section4 
TROUBLESHOOTING CHARTS 

E, CODE 16. TWO-PIECE(DDCPIN23503507)COOLANTLEYELSENSOR(CLS)SIGNALVOLTAGEHIGH 
(Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

16•5 Check If Ignition 
Fuae Blown 

• Check if the ignition !use/circuit Blown/open fuse Replace fuse or reset circuit 
breaker is blown or open. or circuit breaker. breaker. Then go to 16-6. 

Fuse or circuit Go to 16-6. 
breaker is okay. 

16•6 Check for Signal Short 
to lanltion 

• Disconnect the vehicle harness Less than The CLS signal line (ckt #115) 
connector at the ECM. 10,000 ohms. is shorted to the switched 12 volt 

• Remove jumper wire at the CLS DC line. Repair short. Then go 
harness connector. to 16-30 

• Read resistance between sockets 
D and E of the CLS connector on Greater than Goto 16-7. 
the vehicle harness. or equal to 10,000 ohms 

or open. 

16•7 Check ECM 
Connectors 

• Check te,minals at the vehicle Terminals and Go to 16-8. 
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. Check terminal Then go to 16-30. 
and p,n H3 at the ECM and all 
term,nals and pins in the CLS 
module connectors. 

16•8 Check for 12V 
• Turn ignition off. Less than or An open exists on the 12 volt 
• Disconnect CLSmoduleconnector. equal to 10 volts. wire. Repair open. Then go to 
• Place the red lead of a volt meter 16-30. 

into terminal E of the CLS 
connector vehicle harness side. Greater than Replace ECM. Then goto 16-30. 

• Connect the black lead to terminal 10 volts. 
C of the CLS connector vehicle 
harness side. 

• Turn ignition on. 
• Read voltage 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 16 • TWO•PIECE (DDC PIN 23503507) COOLANT LEVEL SENSOR (CLS)SIGNAL VOLTAGE HIGH 
(Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

16-30 Verltv Renal,s 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 

• Reconnect all connectors. 
• Turn ignition on. Code 16 (and All 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. 

• II "Check Engine" light does not 
stay on, start engine and run until Any other codes GotoSTART-1, page 17, to 
··check Engine" light comes on except Code 16. service other codes. 

or 1 minute. Stop engine. 
• Read historical codes. 
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Section 4 

TROUBLESHOOTING CHARTS 

E. CODE 21 • THROTTLE POSITION SENSOR (TPS. SIGNAL VOLTAGE HIGH 

NOTE - Tr.is cha~ ,sonly to be used if· 
1) All basic mechanical checks and physical inspections have been pertormed wi1n no problem found, and 

2) D1agnos•s of OOEC•EI was started at s:ep S1art• 1 {pg 17) and you have now been referred here 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

21-1 Multinle Code Check 
• Were there any other active codes No other Go to 21-2. 

besides Code 21? active codes. 

Yes, any or all Go to VEH5V· 1, page 373. 

of the following active 
codes: 12, 22. 

Yes • but none Go to 21-2 
of the above. 

21·2 Sensor Check 
• Tern ignition off. Any code Go to 21-3. 

• D1sconnec, TPS connector. except Code 21. 

• Tum ignition on. 
• Read active codes. Code 21 (and any Go to 21-7. 

other codes). 

21·3 Return Circuit Check 

• Turn ignition oil. Less than or Go to 21-4. 

• l,istall a jumper wire between pins equal to 5 ohms. 

A and B of the TPS harness 
connector. Greater than Return line (ckt #952) andior 

• Disconnect the 11ehicle harness ~ ohms or open. signal (ck\ #417) is open. Repair 

connector at the ECM. open. Then go to 21-30. 

• Read resistance between sockets 
02 and C3 on the vehicle harness 
connector. 

21-4 CheckTPS 
Adiustment 

• Reconnect vehicle harness Getting 20-30 Go to 21-6. 

connector and plug TPS back in. counts at no throttle and 

• Hook-up DOR to the 12 pin DDL 200-235 counts at full 
connector and select Throttle throttle. 

Sensor display. 
• Read Throttle Counts at both no Not getting the above Go to 21-5. 

throttle and lull throttle. reading. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 21 • THROTTLE POSITION SENSOR (TPS) SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT . 
21•5 AttemptTPS 

Adlustment 
• Check for pedal or linkage Corrected Go lo 21-30. 

interferences. If linkages appear problem so that Throttle 
okay, loosen the TPS screws and Counts is now correct. 
attempt to adjust for the correct 
no throttle reading (20-30 counts). Could not Go to 21-6. 

correct the problem. 

21•6 CheckTPS 
Connectors 

• Inspect terminals at the TPS Terminals and Replace TPS. Then go to 21-30 
connectors (sensor side and connectors are okay. 
harness side) for damage; bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 
sockets. Then go to 21-30. 

--
21•7 Check for Short 
• Turn ignition oil. Less than or Signal line (ckt #417) is shorted 
• Disconnect the vehicle harness equal to 10,000 ohms. to the vehicle + 5 Volt line (ck! 

connector at the ECM. #916). Repair short. Then go to 

• Read resistance between sockets 21-30. 
02 and A3 on the vehicle harness 
connector. Greater than Goto 21-8. 

10,000 ohms or open. 

21•8 Check for Short to 
Battery+ 

• Remove both 20 Amp fuses to the All readings are Go to 21-9. 
ECM. greater than 10,000 ohms 

• Disconnect the vehicle harness or open. 
and 6-way power harness 
connectors at the ECM. Any reading is A short exists between the 

• Read resistance between socket less than or equal to sockets where less than 10,000 
02 of the vehicle harness 10,000 ohms. ohms resistance was read. Repair 
connector and socket 83 of the short and reinsert fuses ( or reset 
vehicle harness connector. breakers). Then go to 21-30. 

• Also read resistance between 
socket 02 on the vehicle harness 
connector and the following 
sockets on the 6-way power 
harness connector: A, B, E and F. 
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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 CheckECM 
Connectors 

• Check terminals atthe ECM vehicle Terminals and 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 Yerlfv Aeoalra 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 

• Reconnect all connectors. 
• Turn ignition on. Code 21 (and All 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. 

• I! "Check Engine" light does not 
stay on, start engine and run until Any other codes Go to START• 1, page 17, to 

"Check Engine" light comes on except Code 21 . service other codes. 

or 1 minute. Stop engine. 
• Read all codes. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 22 • THROTTLE POSITION SENSOR (TPSI SIGNAL VOLTAGE LOW 

NOT£ - Ttns ct-ia!'"! 1s only to be used i1: 
i) All basic mechanical checks and physical ·inspections nave been performed with no problem tound, and 

2} Diag~osis of DDEC-ll was started at step Start-1 (pg , 7) a:1d you have now been referred here. 

wnen Mode 02 (H1sto~1cal Codes} is displayed on the DDR, additional audit trail information is also shown. For an understanding of this ,ntormation, 

re1er to the e.xample given in the Code 85 chart. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

22•1 Multl .. le Code Check 
• Were there any other active codes No other Go to22-2. 

besides Code 22? active codes. 

Yes, any or all Go lo VEHSV-1, page 373. 
of the following active 
codes 12, 21. 

Yes • but none Goto 22-2. 
of the above. 

22·2 Sensor Check 
• Turn ,gnition oll. Code 22 and/or Goto 22-6. 

• Disconnect TPS connector. other codes. 
• Install a jumper wire between 

sockets B and C of the TPS Code 21 (and any Go to 22-3 

harness connector. other codes). 
• Turn ignition on. 
• Read active codes. 

22·3 Check TPS 
Ad•ustment 

• Remove jumper and reconnect Getting 20-30 Goto22-5. 

TPS. counts at no throttle and 

• Hook-up DDR to the 12 pin DDL 200-235 counts at full 
connector and select Throttle throttle. 
Sensor display. 

• Read Throttle Counts at both no Not getting the Go to 22-4. 
throttle and full throttle. above readings. 

22•4 AttemptTPS 
Ad1ustment 

• Check for pedal or linkage Corrected Goto 22-30. 
interferences. If linkages appear problem so that Throttle 
okay, loosen the TPS screws and Counts is now correct. 
attempt to adjust for the correct 
no throttle reading (20-30counts). Could not correct the Goto 22-5. 

problem. 
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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,S CheckTPS 
Connectors 

. • Inspect terminals at the TPS Terminals and 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. Repair terminals/connectors. 
sockets. Then go to 22-30. 

22·6 Check for + 5 Volts 
• Remove jumper. Betv.een Go to 22-7. 
• Turn ign,t,on on. 4 to6 volts 
• Read voltage on TPS harness 

connector, socket C (red lead) to Less than Goto22-10. 
socket A {black lead) 4 volts. 

Greater than Goto 22-12. 
6 volts. 

22•7 Check for Short 
• Turn ignition off. Less than or 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 short. Then go to 22-30. 
• Read resistance between sockets 

A and B on the TPS harness Greater than Goto 22-8. 
connector. 10,000 ohms or open. 

22-8 Check for Siana! Ooen 
• Install a jumper wire between Less than Go to 22-9. 

sockets A and B ot the TPS or equal to 5 ohms. 
harness connector. 

• Read resistance between sockets Grealer than Signal line (ckt #4 H) is open, 
02 and C3 on the vehicle harness 5 ohms or open. and/or signal return (ckt #952) 
connector. is open. Repair open. It no open 

was found, check ECM terminals 
"3, D2, C3 and TPS pins. Then 
go to 22-30 . 

• 
May 1986 Copyright 1988 Detroit Diesel Corporation Page 167 



Page 188 

.._ 

14 
508 555 916 • ~ 
.,9 S09 439 • 901 900 952 

510 417 

•S1 556 S57 I 

[lQTI]. 
542 544 903 I 
528 543 545 
523 S24 115 

541 531 908 

505 902 972 
. , 

, 
2 3 

A 
B 

C 

D 
E 

F 

G .. 
J 

K 

ECM Vehicle Harness Connector 
PIN 12034398 

0 

a,---

> 

Throttle Position Sensor 
Harness Connector 

PIN 12015793 

laNary ♦ (lilnlll) 

8ftttary * 196N: • 
8an.,y. (l,anll."1 

F ltnary • ..,_Ai 

::: ._ ____ _ -
("Ho'I•: 5off'9 ~hutlCl'II fflt'y "- etrCYlt ~ ll'lflNIII of~ , 
Throttle Position Sensor, Battery + 

and Ignition Circuits 
6-Way Power Harness Connector 

PIN 12066317 

Copyright 1988 Detroit Diesel Corporation May 1988 



Section 4 

TROUBLESHOOTING CHARTS 

• E. CODE 22 • THROTTLE POSITION SENSOR (TPSI SIGNAL VOLTAGE LOW (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

22•9 CheckECM 
Connectors 

• Check terminals atthe ECM vehicle Terminals and Replace ECM. Then go to 22-30. 

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 22-30. 

22·10 Check for Short 
• Turn ignition off. Less than or The vehicle + 5 Volt line 

• Disconnect the vehicle harness equal to 10,000 ohms (ckt#916) is shorted to the return 

connector at the ECM. line (ckt #952). Repair short. 

• Read resistance between sockets Then go to 22-30. 
A and C on the TPS harness 
connector. Greater than Go to 22-11. 

10,000 ohms or open. 

• 22·11 Check Check for Open 
+5 Volt Line 

• Install a jumper wire between Less than or Goto 22-9. 
sockets A and C oi the TPS equal to 5 ohms. 
harness connector. 

• Read resistance between sockets Greater than The vehicle + 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. 

22·12 Check for Short to 
Batte~+ 

• Turn ignition off. All readings are Goto22-13. 
• Remove both !uses to the ECM. greater than 10,000 
• Disconnect6-way power connector ohms or open. 

at the ECM. 
• Read resistance between sockets Any reading is A short exists between sockets 

D2 and B3 on the vehicle harness less than or equal where less than 10,000 ohms 
connector. to 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, E and F . 

• 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 22 • THROTTLE POSITION SENSOR (TPSJ SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

22-13 Check for Outside 
DDEC'Batte~ + 

• Turn ignition off. All readings Go to 22-9. 
• Remove ECM 6-pin power less than 4.0 volts. 

connector. 
• Remove ECM vehicle harness. · Either reading Outside power is spliced into 

• Turn ignition on. greater than or equal either (ckt #952) or (ckt #916). 

• Read voltage A3 (red lead) to a to 4.0 volts. Remove splice. Then go to 

good ground (black lead). 22-30. 
• Read voltage C3 (red lead) to a 

good ground (black lead). 

22-30 Verlfv Reoalrs 
• Turf' ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 22 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note sta:us of "Check Engine" section from the first step to find 

light. the error. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes Go to START-1. page 17, to 
"Check Engine" light comes on except Code 22. service other codes 
or 1 minute. 

• Stop engine. 
• Read ail codes . 

• 
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Section4 
TROUBLESHOOTING CHARTS 

- E. CODE 23 • FUEL TEMPERATURE SENSOR (FTS) SIGNAL VOLTAGE HIGH 

NOTE - Triis chart is only to be used it: 
1) A!! basic mecha;11cal checks and physica! inspections have beel'l pertormed with no problem found. and 

2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

23·1 Sensor Check 
• Turn ignition off. Code 24 (or Go to 23-2. 
• DisconnectFTSand install a jumper any codes except 

wire between the FTS connector Code 23). 
sockets A and 8. 

• Turn ignition on. Anything except Go to 23-4. 

• Read active codes. Code 24. 

23·2 Check for Short to 
+5 Volt Line 

• Tum ignition off. Less than or Signal line (ckt #472) is shorted 

• Remove jumper wire. equal to 10.000 ohms. to the engine + 5 Vol\ line (ckt 

• Disconnect the engine harness #416). and/or (ckt #472) signal 

connector at the ECM. is shorted to {ckt #452) sensor 

• Read resistance between sockets return and/or ground. Repair 

R3 and W1 on the engine harness short. Then go to 23-30. 

connector. 
Greater than Go to 23-3. 
10,000 ohms or open. 

23·3 Check FTS Connectors 
• Inspect terminals at the FTS Terminals and Replace FTS. Then go to 23-30. 

connectors (both the sensor and connectors are okay. 
harness side) lor damage: bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 

sockets. Then go to 23-30. 

23•4 Ooen line Check 
• Turn ignition off. Less than or Go to 23-5. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Read resistance between sockets Greater than Signal line (ckt #472) or return 

R3 and Y2 on the engine harness 5 ohms or open. line (ckt #452) is open. Repair 

connector. open. Then go to 23-30. 

• 
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Section 4 

TROUBLESHOOTING CHARTS 

IE. CODE 23 • FUEL TEMPERATURE SENSOR (FTS) SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

23•5 CheckECM 
Connectors 

• Check terminals at the ECM engine Terminals and Replace ECM. Then go to 23-30. 
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 23-30. 

23·30 Verlfv Reoalrs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Re~onnect all connectors. 
• Turn ignition on. Code 23 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note status of "Check Engine" section from the start to !ind the 

l,ght. error. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes Go to START-1, page 17, to 
'·Check Engine" light comes on except Code 23. service other codes. 
or 8 minutes. Stop engine. 

• Read historical codes. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- IE, CODE 24 , FUEL TEMPERATURE SENSOR (FTS) SIGNAL VOLTAGE LOW 

NOTE - Tnis cnart is only to be used if: 
1) AU basic mechanical checks and physical inspections have been performed with no problem found, and 
2) Diagnosis of OOEC•II was started at slep Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE Rl!SULT WHAT TO DO NEXT 

24-1 MultlDle Code Check 
• Were there any other active codes No other codes. Goto 24·2. 

besides Code 24? 
Yes. any or all Go to ENGSV-1, page 367. 
of the following codes: 
14, 23, 33. 

Yes • but none Goto24·2. 
of the above. 

24,2 Sensor Check 
• Turn ignition off. Code 23 (or any Go to 24-3 
• Disconnect FTS connector. any other codes except 
• Start engine and run until "Check Code 24). 

Engine" light comes on or for 8 
minutes. Code 24 (and any other - ►Goto24-4 

• Read active codes with engine still codes). 
running. 

24,3 Check ns Connector• 
• Inspect terminals at the FTS Terminals and Replace FTS. Then go to 24-30. 

connectors (both the sensor and connectors are okay. 
harness side) lor damage; bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 
sockets. Then go to 24-30. 

24-4 Check for Short 
• Turn ignition off. less than or Signal line ( ckt #4 72) is shorted 
• Disconnect engine harness equal to 10,000 ohms. to the return line (ckt #452). 

connector at the ECM. Repair short. Then go to 24·30. 
• Read resistance between sockets 

R3 and Y2 on the engine harness Greater than Goto24·5. 
connector. 10,000 ohms or open. 
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Section 4 
TROUBLESHOOTING CHARTS 

• E. CODE 24 • FUEL TEMPERATURE SENSOR 1ns1 SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

24-5 CheckECM 
Connectors 

• CheckterminalsattheECMengine Terminals and Replace ECM. Then go to 24-30. 
harness connector (both the ECM connectors are ol<ay. 
and harness side) for damage; 
bent, corroded, and unseated Probler"!l found. Repair terminals/connectors. 
pins or sockets. Especially R3 Then go to 24-30. 
and Y2 o! the ECM connector. 

24•30 Verlfv Renalrs 
• Turn ignition off. Code 25 (no codes) Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 24 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• 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 codes Go to START-1, page 17, to 
··check Engine·· light comes on except Code 24. service other codes. 
or tor 8 minutes. Stop engine 

• Read historical codes 
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- E. CODE 25 • NO CODES 

Section 4 
TROUBLESHOOTING CHARTS 

No faults have been detected by DDEC-11 since the last time the codes were cleared. If symptoms remain, and all basic 
mechan,cal and visual inspections have been performed with no causes to the problem found, you can try using Chart 1 
(lnterminent or Symptom Without a Code) on Page 35. 
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Section 4 
TROUBLESHOOTING CHARTS 

E, CODE 26 • POWER CONTROL SWITCH 

NOTE - This chafl is on!y to be used i!. 
, } All basic mecnarncal checks and physical inspections have been performed wlttl no probiem found, and 

2} Diagnosis o1 DDEC-11 was started at S1ep Start-1 {pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

26·1 Verify "Stop Engine" 
Haht turned on. 

• Start engine and rununti\lhe "Stop "Stop Engine" Goto26-2. 
Engine" light comes on or for light turned on. 
1 minute. 

• Stop the engine. "Stop Engine" Fault is 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 
to 26-5. 

26·2 Determine If User Add· 
on Device Is Present 

• Find out whether there has been a Yes. Go to 26-7. 
user defined device attached to 
the Power Control input (pin H2, No. Go to 26-4. 
ckt #524) at the vehicle harness 
connector. 

26·3 Check for Short 
• Turn ignition off. Less than or The Power Control line (ckt #524) 
• Disconnect the vehicle harness equal to 10,000 ohms. is shorted to ground or another 

connector at the ECM. return line. Repair short. Switch 
• Read resistance between socket may be stuck closed or wired 

H2 ana ground of the vehicle improperly. Repair. Then go to 
harness connector. 26-30. 

Greater than Go to26-4. 
10,000 ohms. 

26•4 CheckECM 
Connectors 

• Checkterminalsatthe ECM vehicle Terminals and Replace ECM. Then go to 26-30. 
harness connector (both the ECM connectors are okay. 
and harness s·,de) for damage; 
bent. corroded and unseated pins Problem found. Repair terminals/connectors. 
or sockets . Then go to 26-30. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- E. CODE 26 • POWER CONTROL SWITCH (Cont'd,) 

May 1988 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

26•5 Determine If Uaer Add· 
on Device la Preaent 

• Find out whether there has been a Yes. Goto 26-6. 

user deHned device attached to 
the Power Control input (pin H2, No. Clear codes and return 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 Control 
Switch This activates DDEC's engine protection system which turns 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 

• Refer ~anufacturer's Yes. Repair per their 
specif · ations 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 Go to 26-3. 
shutdown? 

. 

26·30 Verlfv Renalra 
• Turn ignition of!. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 26 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note status of "Check Engine" section from the start to find the 

light. error. 
• II "Stop Engine" light does not stay 

on, start engine and run until Any other codes Goto START-1, page 17, to 
"Stop Engine" light comes on, or except Code 26. service other codes. 
reasonable amount of time to 
verily repairs are completed. 

• Read historical codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 31 • FAULT ON AUXILIARY OUTPUT 

NOTE - This chart is only to be used it: 
1) All basic mechanical checks and ptiysica! inspections have been performed with no problem found, and 
2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

31·1 Verlfv Bulb o-ratlon 
• Turn ignition off. All lights go Go to 31-7. 
• Turn ignition on (engine not on for 5 seconds and then 

running) go out. 
• Note status of the following lights: 
-"Check Engine" (CEL) At least one Goto31-2. 
-"Stop Engine" (SEL) of the lights never tum on. 
-"Cruise Active" (CAL, 

if applicable) All lights go Go to 31-5. 
on for 5 seconds and at 
least one light stays on. 

31·2 Bulb Check 
• Turn ignition off. Bulb(s) is okay. Go to 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 damaged. 

31·3 Check for Ooen 
• Disconnect the vehicle harness Greater than Go to 31-4. 

connector at the ECM. 10 volts on all readings. 
• Turn ignition on. 
• Readvoltageonthevehiclehamess 

connector, keeping the black lead Less than Open 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 red lead: 
-B1 (GEL) 
-B2 (SEL) 
-A2(CAL) 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 31 • FAULT ON AUXILIARY OUTPUT (Cont'd.} 

STEP/SEQUENCE RESULT 

31-4 Check for Short to 
lanltlon 

• Turn ignition off. Associated light 
• Disconnect 6-way power connector. OON turns on. 
• Install a jumper wire between socket 

F on the 6-way power connector 
and socket B3 on the vehicle 
harness connector. 

• Install a 2nd jumper wire between 
socket C on the 6-way power 
connector and the following socket Associated light 
on the vehicle harness connector: still does not turn on. 
-if CEL didn't turn on => 

socket 81 
-if SEL didri't turn on => 

socket B2 
-if CAL didn't turn on => 

socket A2 
• Observe associated fight. 

31•5 Check If Lights Agree 
with DDR Disolav 

• Piug in DDR and select MODE 30, DDR display 
MISC OUTPUTS, for display. agrees with lights. 

• Observe it DDR display agrees 
with the CEL, SEL (and CAL if DDR display does 
applicable). not agree with lights. 

31·6 Check for Short to 
Ground 

• Unplug DDR. All lights stay off. 
• Turn ignition off. 
• Disconnect vehicle harness At least one 

connector at the ECM. light stays on. 
• Turn ignition on. 
• Observe the follcming lights: 

-"Check Engine" 
-"Stop Engine" 
-"Cruise Active" (if applicable} . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Remove jumpers. Check 5 amp 
ignition (circuit breakers) fuse. 
Check wires #2 and #3 for 
open. Check ignition switch tor 
proper operation. 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 
ck! #439 tor open. Repair open, 
then go to 31-30. Else, a short 
to ignrtion may exist in the circuit 
tested, either the CEL (#419), 
SEL (#509) or CAL (#555). 
Repair short. Then go to 31-30. 

Go to 31-7. 

Go to 31-6. 

Tum ignition off. Then go to 31-9. 

A short to ground exists in the 
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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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 31 • FAULT ON AUXILIARY OUTPUT (Cont'd.J 

STEP/SEQUENCE RESULT 

31•7 Check for Short In 
Crankshaft Position 
(CP), Engine Brake 
(EB) or Actuator #1 
Wires 

• Turn ignition off. All readings are 
• Disconnect the vehicle harness g realer than 5 ohms. or 

connector at the ECM. terminals not in harness. 

• Read resistance between socket 
C3 and the following other sockets: Any reading is 

A 1, K2 and J3, (ii they are in the less than or equal 
harness) to 5 ohms. 

31·8 Check for Short In 
Actuator #2 or 
Actuator #3 Wires* 

• Disconnect the engine harness Both readings 

connector at the ECM. are greater than 5 ohms. 

• Read resistance between socket 
Y2 and Y1. Either reading is 

• Also read res,stance between less than or equal 
socket Y2 and W2. toSohms. 

31•9 CheckECM 
Connectors** 

• Disconnect the engine harness Terminals and 
connector (if not already connectors are okay. 

disconnected). 
• CheckterminalsattheECMvehicle Problem found. 

harness and engine harness 
connectors both the ECM and 
harness side) for damage; bent, 
corroded and unseated pins 
or sockets. 

WHAT TO DO NEXT 

Go 10 31-8. 

Short to sensor return exists in 
the circuit where less than or 
equal to 5 ohms reading 
occurred. Repair short. Then go 
to31-30 

Go to 31-9. 

Short to ground exists in the 
circuit where less than or equal 
to 5 ohms reading occurred 
(erther ckt #909 or ckt #910). 
Repair short. Then to to 31-30. 

Replace ECM. Then go to 31-30. 

Repair terminals/connectors. 
Then go to 31-30. 

•se 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 controller. However, they may also be used as (ckt #909) secondary 

oil pressure and (ck! #910) secondary oil temperature. II not used, then go to 31-9 . 

.. Before preceding, be sure of a good grounding of circuit #150 to the battery. 
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Section4 
TROUBLESHOOTING CHARTS 

- E. CODE 31 • FAULT ON AUXILIARY OUTPUT (Cont'd.) 

STEP/SEQUENCE RESULT 

31-30 Verlfv Renalrs 

• Turn ignition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Turn ignition on. Code 31 (and 
• Clear codes. any other codes). 
• Note status of "Check Engine" 

light 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes 
"Check Engine" light comes on except Code 31. 
or for 1 minute. 

• Stop engine. 
• Read historical codes. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

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, 
to service other codes. 
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Section 4 

TROUBLESHOOTING CHARTS 

E, CODE 32 • ECM BACKUP SYSTEM FAILURE 

NOTE - This chart is only to be used if: 
1} All bas'c mechanical checks and physical inspections have been performed with no problem 1ound, and 

2) Diagnosis of DDEC·!I was started al step Start•1 (pg 17) and you have now been referred here. 

• The backup computer inside the ECM has tailed. Replace the ECM. then go to START-1. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 33 • TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE HIGH 

NOTE - T~is chart ts only to t>e used if: 
, ) AU basic mechanical checks and physical inspections have been performed with no problem found, and 
2) Diagnosis of DDEC-ll was started at step Start-1 (pg 17} and you have oow been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

33·1 Multlnle Code Check 
• Were there any other active codes No other codes. Goto 33-2. 

besides code 33? 
Yes, any or all Goto ENGSV-1, page 367. 
of the following codes: 
14-15, 23-24, 34. 

Yes - but none of the Go to 33-2. 
above. 

33-2 Sensor Check 
• Turn ignition off. Code34 (and Go to 33-3. 
• Disconnect TBS Connector. any codes except 
• Start and run engine at idle. Code 33). 
• Read active codes. 

Code 33 (and Go to 33-5 . 
any other codes). 

33.3 Return Circuit Check 
• Turn ignition ott. Less than or Go to 33-4. 
• Install a jumper wire between pins equal to 5 ohms. 

A and B of the TBS harness 
connector. Greater than Return line (ckt #452) is open. 

• Disconnect the engine harness 5 ohms or open. Repair open. Then go to 33-30. 
connector at the ECM. 

• Read resistance between sockets 
P1 and Y2 on the engine harness 
connector. 

33.4 Check TBS 
Connectors 

• Inspect terminals at the TBS Terminals and Replace TBS. Then go to 33-30. 
connectors (sensor side and connectors are okay. 
harness side) for damage; bent, 
corroded, and unseated pins or Problem found. Repair terminals/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 Short to + 5 
Volt Line 

• Tum ignition off. Less than or Signal line (ckt #432) is shorted 
• Disconnect the engine harness equal to 10,000 ohms. to the engine + 5 Volt line (ck! 

connector at the ECM. #416). Repair short. Then go to 
• Read resistance between sockets 33-30. 

W1 and P1 on the engine harness 
connector. Greater than Goto 33-6. 

10,000 ohms or open. 

33·6 Check for Short to 
Batterv + 

• Remove both 20 Amp fuses to the All readings are Go to 33-7. 
ECM. greater than 10.000 ohms 

• Disconnect the vehicle harness or open 
arid 6-way power harness 
corinectors at the ECM. Any reading is A short exists between the 

• Read resistance between sockel less than or equal to sockets where less than 10,000 
P1 of the engine harness 10,000 ohms. ohms resistance was read. Repair 
connector and socket B3 of the short and reinsert fuses ( or reset 
vehicle harness connector. breakers). Then go to 33-30. 

• Also read resistance between 
socket P1 on tne engine harness 
connector and the following 
sockets on the 6-way power 
harness connector: A, B, E and F. 

33.7 Check ECM 
Connectors 

• Check terminals at the ECM engine Terminals and Replace ECM. Then go to 33-30. 
harness connector (both the ECM connectors are okay. 
and harness side) for damage; 
bent, corroded and unseated pins Problem found Repair terminals/connectors. 
or 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 

33·30 Verl"' R-alra 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 33 (and All 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. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes Go to START-1, page 17, to 
"Check Engine" light comes on except Code 33. service other codes. 
or 1 minute. Stop engine. 

• Read all codes 

May 1988 Copyright 1988 Detroit Diesel Corporation Page 22' 



I 

-
0 . 

- I - I ... a, 

• I 

• I 
> . 

-

Page 222 

llftt 1 

I 
J 

-
.... 

Turbo Boost Sensor 
Harness Connector· 

P/N 12015384 

Turbo Boost Sensor (TBS) 
PIN 16070629 

Copyright 1988 Detroit Diesel Corporation 

• 
May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

~ E, CODE 34 • TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE LOW 

NOTE - ThJs chart is only to be used 1f 
1) All basic mechanical checks and physical inspections have been performed wit~ no problem found, and 
2) 01agnos1s of DDEC-11 was started at step Start-1 {pg 17} and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

34•1 MultlDle Code Check 
• \Nere there any other active codes No other codes. Goto34-2. 

besides Code 34? 
Yes. any or all Goto ENG5V-1, page 367. 
of the lollowing codes: 
14-15, 23-24, 33. 35. 

Yes - but none of the Goto 34-2. 
above. 

34,2 Sensor Check 
• Turn ,gnition off. Code 33 (and Go to 34-3. 
• Disconnect TBS connector. any other codes 
• lnsta'! a 1umper wire between except Code 34). 

• sockets B and C of the TBS ---· 
harness connector Code 34 (and any Go to 34-4. 

• Turn ignition on. other codes). 
• Read active codes. 
• If achve Code 33 or 34 exists go 

to RESULT coiumn 
• Ii no active Code 33 or 34 exists, 

star1 engine and run until either 
the "Check Engine" ltght comes 
on or the engine has been running 
warm !or at least one minute at 
greater than 1000 RPM. 

• Read active codes 

34.3 Check TBS 
Connector■ 

• Inspect terminals at the TBS Terminals and Replace TBS. Then go to 34-30. 
connectors (sensor side and connectors are okay. 
harness side) for damage: bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 
sockets . Then go to 34-30. 

• 
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Sectlon4 
TROUBLESHOOTING CHARTS 

_.. E, CODE 34 , TURBO BOOST SENSOR (TBS) SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

34-4 Check for + 5 Volts 
• Remove jumper wire. Between 4 to Go to 34-5. 
• Turn ignition on. 6 volts. 
• Read voltage on TBS harness 

connector, pin C (red lead) to pin Less than Goto34-8. 
A (black lead). 4 volts. 

Greater than Go to 34-10. 
6 volts. 

34.5 Check for Siana! Ooen 
• Turn ignition oil. Less than or Go to 34-6. 
• o,sconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between pins Greater than Signal line (ckt #432) or return 

A and B of the TBS harness 5 ohms or open. line (ckt #452) is open. Repeat 
connector. check from pin A to Y2 and pin 

• Read resistance between sockets B to P1. Repair open. Then go 
P1 and Y2 on the engine harness to 34-30. 
connector. 

34•6 Check for Short 
• Remove jumper. Less than or Signal line (ckt #432) is shorted 
• Read resistance between pins A equal to 10.000 ohms. to the return line (ckt #452). 

and B on the TBS harness Repair short. Then go to 34-30. 
connector 

Greater than Goto 34-7. 
10,000 ohms or open. 

34.7 Check ECM 
Connectors 

• Check terminals atthe ECM engine Terminals and Replace ECM. Then go to 34-30. 
harness connector (both the ECM connectors are okay. 
and harness side) for damage; 
bent, corroded and unseated pins Problem found. Repair terminals/connectors. 
or sockets . Then go to 34-30. 

• 
May 1988 Copyright 1988 Detroit Diesel Corporation Page 22E 



-

~ 

"' 

'' 925 ... 926 

"'6 

432 530 

901 120 ,n • 

m:J] 
H.2 ,,, 
'"" 110 .,. 910 • 
909 452 • 

2 J 

C 
M 

N 
p 

R 

s 
T 

w 
X 

• 

ECM Engine Harness Connector 
P/N 12034400 

' 

0 . 
~ I -~ I !lttt ~ a, 
~ I 

I -
~ 

> . 
' 

6-Way Power Harness Connector 
PIN 12066317 

Turbo Boost Sensor 
Harness Connector 

PIN 12015384 

It 508 

~ 
419 

901 

,, 5\0 .,, 

555 

509 

900 
417 

556 

A 8enllf\".,. ,..,_81 
I knrt.-/..,_81 

am...,. ...... ;t,. 
~ ........ ;I.I 

:::~----­-
Turbo Boost, Battery + and 

Ignition Circuits 

916 

439 

952 

557 

I 
I 

I 

A 

B 

C 
D 

E 

"[!Q!] 
• 5'2 

528 

523 

• 5'1 

~ 

s,, 903 
5'3 5'5 

52• 115 

531 908 

902 972 

2 3 

~ 

F 

G 

H 
J 

K 

ECM Vehicle Harness Connector 
PIN 12034398 

Page226 Copyright 1988 Detroit Diesel Corporation May 1988 



Section4 
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 

• Tum ignition off. Less than or Goto 34-9. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• lnstali a jumper wire between pins Greater than The engine + 5 Volt line ( ckt 

A §tnd 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 eng·,ne harness 
connector. 

34.9 Check for Short 
• Remove iumper wire. Less than or The +5 Volt line (ckt #416) is 
• Read resistance between pins A equal \o 10,000 ohms. shorted to the return line (ckt 

and C on the TBS harness #452). Repair short. Then go to 
connector. 34-30 

Greater than Goto 34-7. 
10,000 ohms or open. 

34•10 Check for Short to 
Batterv + 

• Turn ignition off. All readings are Go to 34-7. 
• Remove both 20 Amp fuses to the greater than 10,000 ohms 

ECM. or open. 
• Disconnect the eng,ne harness, 

vehicle harness and 6-way power Any read·,ng is A short 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 83 of the breakers). Then go to 34-30. 
vehicle harness connector. 

• Also read resistance bet....een 
socket P1 on the engine harness 
connector and the 1ollo;ving 
sockets on the 6-way power 
harness connector: A, B, E and F. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E, CODE 34 . TURBO BOOST SENSOR (TBSJ SIGNAL VOLTAGE LOW (Cont'd.J 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

34-30 Verlfv -•lta 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code34(and All 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. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes GotoSTART-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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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 35 • OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH 

NOTE - Trus chart is only to be used if: 
l} Al! oasic mechanical checks and physical inspections have been performed with no problem 1ound, and 
2} Diagnosis of DDEC-11 was started' at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

35.1 MultlDle Code Check 
• Were there any other active codes No other codes. Go to 35-2. 

beside Code 35? 
Yes. any or all Go to ENG5V-1, page 367. 
of the following codes: 
14-15. 23-24. 33-34. 36. 

Yes • but none Goto 35-2. 
of the above. 

35.2 Sensor Check 
• Turn ignition off. Code 36 (and any Goto 35-3. 
• Disconnect OPS connector. codes except Code 35). 
• Turn ignition on. 
• Start and run engine. Code 35 (and any Go to 35-5. 
• Select Engine Temeerature [Mode other codes). 

13 or 18) on the DOR. 
• Warm up engine until 

engine temperature reading 
is greater than 50 degrees C 
( 122 degrees F). 

• Leave engine running at idle alter 
warm up. 

• Read active codes. 

35.3 Return Circuit Check 
• Turn ignition off. Less than or Goto35-4. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between pins Greater than Return line (ckl #452) is open. 

A and B of the OPS harness 5 ohms or open. Repair open. Then go to 35·30. 
connector. 

• Read resistance between sockets 
P2 and Y2 on the engine harness 
connector . 

May 1988 Copyright 1988 Detroit Diesel Corporation Page 231 



)> 

n 

Oil Pressure Sensor (OPS) 
PIN 8929184 

IT 

Oil Pressure Sensor 
Harness Connector 

PIN 12047909 

on Pressure, Battery + and Ignition Circuits 

50e ~~1,1t 

·••t !l!Q,£3' 

IC> SOC 1 "2 
~•0 tHI 

i!• ~JS!r 

~ 
!,,112 ~&IIIO:l 

S2t ~) !ool! 

!2l !2'11'! 

~\ ~J'IIIQl I 
~ 10'1t~: j 

' . ' 

' • 
C 
0 

• . 

ECM Vehicle Harness Connector 
PIN 12034398 

' , ' 

ECM Engine Harness Connector 
PIN 12034400 

0 

6-Way Power Harness Connector 
PIN 12066317 

Electronic Control Module (ECM) 

Page232 Copyright 1988 Detroit Diesel Corporation 

• 

May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 35. OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

35-4 Check OPS 
Connectors 

• Inspect terminals at the OPS Terminals and Replace OPS. Then go to 35-30. 
connectors (sensor side and connectors are okay. 
harness side) for damage; bent, 
corroded, and unseated pins or Problem found. Repair terminals/connectors. 
sockets. Then go to 35-30. 

35.5 Check for Short 
• Turn ignition of! Less than or Signal line (ck! #530) is shorted 
• Disconnect the engine harness equal to 10,000 ohms. to the engine + 5 Volt line (ckt 

connector at the ECM. #416). Repair short. Then go to 
• Read resistance between sockets 35-30. 

w, and P2 on the engine harness 
connector. Greater than Go to 35-6. 

10,000 ohms or open. 

-
35•6 Check for Short to 

Batte~• 
• Remove both 20 Amp fuses to the All readings are Go to 35-B. 

ECM greater than 10,000 ohms 
• Disconnect the vehicle harness or open. 

and 6-way power harness 
connectors at the ECM. Any reading is A short exists between the 

• Read resistance between socket less than or equal to sockets where less than 10,000 
P2 of the engine harness 10,000 ohms. ohms resistance was read. Repair 
connector and socket B3 of the short and reinsert fuses (or reset 
vehicle harness connector. breakers). The go to 35-30. 

• Also read resistance between 
socket P2 on the engine harness 
connector and the following 
sockets on the 6-way power 
harness connector: A, B, E and F. 
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Section4 
TROUBLESHOOTING CHARTS 

- E. CODE 35 • OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

35.7 FlnalCheck 
• Recormect all connectors. Code 35. . Replace ECM. Then go to 35-30. 
• Tum ignition on. 
• Clear codes. No codes. Repairs are complete. 
• 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 and Replace OPS. Then go to 35-7. 
connectors (sensor and harness connectors are okay. 
sides) for damage: bent, corroded 
and unseated pins or sockets. Problem found. Repair terminals/connectors. 

Then go to 35-30. 

35-30 Verl._· Re--lrs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 35 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note status of "Check Engine" section from the start to find the 

hght error. 
• If "Check Engine" light does not 

stay on. start engine and run until Any other codes Go to START-1 , page 17, to 
"Check Engine" light comes on except Code 35. 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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Sectlon4 
TROUBLESHOOTING CHARTS 

- E. CODE 36. OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE LOW 

NOTE - This char. is only to be used if: 
1) All basic mechanical checks and physical inspechons have been performed with no problem found. and 
2) Diagnosis 01 DDEC-11 was started at step Start-, (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

36-1 MultlDle Code Check 
• Were there any other active codes No other codes. .Goto 36-2. 

beside Code 36? 
Yes, any or all Goto ENG5V-1,page367. 
of the following codes: 
14-15, 23-24, 33-35. 

Yes • but none Go to 36-2. 
of the above. 

36·2 Sensor Check 
• Turn ignition off. Code 35 (and any Check to be sure ECM and OPS 
• Disconnect OPS connector and codes except Code 36). connectors are wired property. 

install a jumper wire between If wired properly then go to 36-3. 
sockets B and C of the OPS 
harness connector. Code 36 (and any Go to 36-4. 

• Tum ignition on. other codes). 
• Read act<ve codes. 
• If active Code 35 or 36 exists, go No codes. Go to 36-4. 

to RESULT column. 
• 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 DOR) has been 
greater than 50 degrees C 
(122 deg F) for more than 
1 minute. 

36·3 Check OPS 
Connectors 

• Tum ignition off. Terminals and Replace OPS. Then go to 36-30. 
• Inspect terminals at the OPS connectors are okay. 

connectors (sensor side and 
harness side) for damage; bent. Problem found. Repair terminals/connectors. 
corroded, and unseated pins or Then to to 36-30. 
sockets . 

• 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- E. CODE 36 • OIL PRESSURE SENSOR (OPS) SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

36-4 Check for + 5 Volts 
• Tum ignition off. Between 4 to Goto36-5. 
• Remove jumper wire. 6 volts. 
• Connect vehicle harness to ECM. 
• Turn ignition on. Less than Goto36-8. 
• Read voltage on OPS harness 4 volts. 

connector, socket C (red lead) to 
socket A {black lead). Greater than Goto36-10. 

6 votts. 

36-5 Check for Siana! Ooen 
• Turn ignrtion off. Less than or Go to36-11. 
• Disconnect engine harness equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between Greater than Signal line (ckt #530) or return 

sockets A and B of the OPS 5 ohms or open. line (ckt #452) is open. Repair 
harness connector. open. Then go to 36-30. 

• Read resistance between sockets 
P2 and Y2 on the engine harness 
connectors. 

36·6 Check for Short 
• Remove jumper wire. Less than or Signal line (ckt #530) is shorted 
• Disconnect the engine harness equal to 10,000 ohms. to the return line (ck! #452). 

connector at the ECM. Repair short. Then go to 36-30. 
• Read resistance between sockets 

A and B on the OPS harness Greater than Go to 36-12. 
connector. 10,000 ohms or open. 

36-7 CheckECM 
Connectors 

• CheckterminalsattheECMengine Terminals and Replace ECM. Then go to 36-30. 
harness connector (both the ECM connectors are okay. 
and harness side} for damage; 
bent, corroded and unseated pins Problem found. Repair terminals/connectors. 
or sockets. Especially W1. P2 and Then go to 36-30 
Y2 terminals and pins at ECM. 
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Section 4 

TROUBLESHOOTING CHARTS 

e,z. CODE 36 · OIL PRESSUREE SENSOR (OPS) SIGNAL VOLTAGE LOW (Cont'd.J 

STEPiSEQUENCE RESULT WHAT TO DO NEXT 

36·8 Check for Open + 5 
Volt Line 

• Turn ignition ott. Less than or Goto36-9. 

• Disconnect the engine harness equal to 5 ohms. 
connector at the ECM. 

• Install a jumper wire between Greater than The engine + 5 Volt line (ckt 

sockets A and C of the OPS 5 ohms or open. #416) is open. Repair open. 

harness connector. Then go to 36-30. 

• Read resistance between sockets 
W1 and Y2 on the engine harness 
connector. 

36·9 Check for Short 
• Remove jumper wire. Less than or The engine + 5 Volt line (ckt 

• Read resistance between sockets equal to 10,000 ohms. #416) is shorted to the return 

A and C of the OPS harness line (ckt #452). Repair short. 

connector. Then go to 36-30. 

Greater than Goto 36-12. 

10,000 ohms or open. 

36·10 Check for Short to 
Batterv + 

• Remove both 20 Amp fuses to the All readings are Goto 36-12. 

ECM greater than 10,000 ohms 

• Disconnect the vehicle harness or open. 
and 6-way power harness 
connectors al the ECM. Any reading is A short exists between the 

• Read res,stance between socket less than or equal to sockets where less than 10,000 

P2 of the engine harness ·10,000 ohms. ohms resistance was read. Repair 

connector and socket B3 of the short and reinsert fuses (or reset 

vehicle harness connector. breakers). The go to 36-30. 

• Also read resistance between 
socket P2 on the engine harness 

connector and the following 
sockets on the 6-way power 
harness connector: A. B, E and F. 

May 1988 Copyright 1988 Detroit Diesel Corporation Page 241 



Section 4 

TROUBLESHOOTING CHARTS 

- E. 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 oft. Greater than Go to 36-6. 

• Remove jumper wires. 10,000 ohms. 
• Measure resistance between 

sockets P2 and Y2 on the engine Less than or 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 Renlace OPS 
• Turn ignition ott. Check engine Go to 36-7. 
• Replace OPS. ligh! comes on. 
• Reconnect ai! connectors. 
• Turn ignition on. Check engine Go to 36-30. 
• Clear codes. light does not 
• Start engine. Run until check engine come on. 

light comes on or for one minute. 

36-30 Verl<v Renalrs 

• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect a:I connectors. 
• Turn ignition on. Code 36 (and All 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. 
• If "Check Engine" light does not 

stay on. start engine and run until Any other codes GotoSTART-1. page 17. to 
"Check Engine" light comes on except Code 36. service other codes. 
or engine has run warm (greater 
than 50 degrees C. 122 degrees 
F) tor 1 minute. 

• Read historical codes . 

• 
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Section4 
TROUBLESHOOTING CHARTS 

E, CODE 41 • TIMING REFERENCE SENSOR (TRSI 

NOTE - This char: is only 10 be used if: 
1} All basi::: mechan.ical checks and physical inspections have been pertormed wijh no problem found, and 

2} Diagnosis at DDEC•ll was started at step Start-1 (pg 17) and you have now been re1erred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

41•1 Realatance Check 
• Turn ignition off. less than or Go to 41-2. 
• Disconnect engine harness equal to 200 ohms. 

connector at the ECM. 
• Readtheresistancebetweensocket Greater than Go to 41-3. 

T1 and T2 on the engine harness 200 ohms or open. 
connector. 

41•2 Check for Short 
• Disconnect TRS connector. Less than or A short exists between ckt #110 

• Read resistance between sockets equal to 10,000 ohms and # 109 or where the resistance 

T1 and T2 on the engine harness on any reading. was less than 10,000 ohms. 
cormec\or. Repair short Then go to 41-30. 

• Also read resistance between 
socket T1 and ground, then Greater than Go to 41-4. 
between socket T2 and ground. 10,000 ohms or open 

on all readings. 

41•3 Ooen TRS Line Check 
• Disconnect TRS connector and Less than or Go to 41-4. 

install a jumper wire between equal to 5 ohms. 
sockets A and B of the TRS 
harness connector. Greater than Signal line (ckt #110) or return 

• Read res,stance between sockets 5 ohms or open. line (ck! #109) is open. Repair 
T1 and T2 on the engine harness open. Then go to 41-30. 
connector. 

41•4 Check TRS Realatance 
• Read resistance of the TRS across Less than Goto41-12. 

the sensor connector pins A and B. 100 ohms. 

From 100 to Go to 41-5. 
200ohms. 

Greater than Goto41-12. 
200ohms. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E, CODE 41 • TIMING REFERENCE SENSOR (TRS) (Cont'd.) 

STEP/SEQUENCE RESULT 

41•5 Check TRSISRS GaD 
(Note: You'll probably have to Incorrect gap. 
remove the ECM to perform this 
check.) 
• Barthe engine until the TRS is !Malr 

a TRS "tooth" of the pulse wheel. 
• Tap the front of the camshaft 

rearward wrth a soft hammer (to 
remove camshaft end play}. 

• lnstal! the TRS/SRS alignment tool 
(tool J-34729. see Service Bulletin 
for details) and check gap. 
(nominal gap ,s 0.02" or 0.5 mm}. Gap setting is correct. -

41,6 Check for SRS Code 
• Was the!e also a Code 42? Yes. 

No. 

41•7 CheckECM 
Connectors 

• Check terminals at the ECM engine Terminals and 
harness connector (both the ECM connectors are okay. 
and harness side) for damage, 
corrosion and unseated pins or Problem found. 
sockets. 

41•8 SRS Resistance Check 
• Read resistance between sockets Less than or 

S 1 and S2 on the engine harness equal to 200 ohms. 
connector. 

Greater than 
200 ohms or open. 

WHAT TO DO NEXT 

Loosen the screw at the top of 
the TRSISRS mounting bracket 
(don't touch 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 
to41-30 

►Go to 41-6. 

Go to 41-8. 

Go to 41-15. 

Replace ECM. Then goto 41-30. 

Repair terminals/connectors. 
Then go to 41-30. 

Go to 41-9. 

!::oto 41-10. 
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Section 4 
TROUBLESHOOTING CHARTS 

• E. CODE 41 • TIMING REFERENCE SENSOR (TRS) (Cont'd,) 

STEP/SEQUENCE RESULT 

41•9 Check for Short 
• Disconnect SRS connector. Less than or 
• Read resistance between sockets equal to 10,000 ohms. 

S 1 and S2 on the engine harness 
connector. 

Greater than 
10,000 ohms or open. 

41-10 Ooen SAS Line Check 
• Install a Jumper wire between Less than or 

sockets A and B of the SRS equal to 5 ohms. 
harness connectors. 

• Read resistance between sockets Greater than 
S1 and S2 of the eng,ne harness 5 ohms or open. 
co:inector. 

41•11 SAS Test 
• Read resistance of the Synchronous Less than 

Reference Sensor across the 100 ohms. 
sensor connector pins A and B. 

From 100 to 
200ohms. 

Greater than 
200 ohms. 

41•12 Check TRS 
Connectors 

• Check connectors at the TRS (both Connectors 
the harness side and the TRS are okay_ 
side) for damage; bent, corroded 
or unseated pins or sockets, or Problem found. 
bad contacts. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Signal line (ck! #111) is shorted 
to the return line (ck! #112). 
Repair short. Then go to 41-30. 

Go to 41-11. 

Goto41-11. 

Signal line (ck! #111) or return 
line (ckt #112) is open. Repair 
open. Then go to 41-30. 

Go to 41-13. 

Goto 41-7. 

Goto41-13 

Replace TRS. Then goto 41-14. 

Repair terminals/connectors. 
Then go to 41-30. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 41 • TIMING REFERENCE SENSOR (TRS) (Cont'd.) 

STEP/SEQUENCE RESULT 

41•13 Check SRS 
Connectors 

• Check connectors at the Connectors 
Synchronous Reference Sensor are okay. 
(both the harness side and the 
sensor side) for damage; bent. Problem found. 
corroded or unseated pins or 
sockets, or bad contacts. 

41-14 Verl.., SRSlTRS 
• Turn ignition off. Code 25 (no codes). 
• Reconnect a!I connectors. 
• Turn 1gn1ticn on. Code 41 reappears (and-
• Clear codes. any other codes). 
• S:art and run engine until the 

"Check Engine·· light comes on 
or tor 1 minute. Code(s) other 

• • Stop engine. than Code 41 received. 
• Read historical codes 

' 
41 •15 Check Cranking 

Voltaae 
• Turn ignition oft. Engine won't start 
• Connect 12 volts from a ful'y and/or Code 41 (and 

charged battery to ttie 6-pin power any other codes) 
connector. 

• Connect otner connectors. Engine starts 
• Tum ignition on. and no Code 41 
• Clear codes. 
• Start engine. Run until "Check 

Engine" light appears or for 1 
minute. 

• Stop engine. 
• Read active codes . 

• 

WHAT TO DO NEXT 

Replace Synchronous Reference 
Sensor. Then goto 41•14. 

Repair terminals/connectors. 
Then go to 41 •30. 

Repairs are complete. 

► It the SRS was just replaced, go 
to 41 • 15. If the SRS was not 
replaced, go to 41 ·6. 

Go to START·1, page 17, to 
service other codes . 

Go to 41-7. 

Either 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 ITRS) (Cont'd.) 

STEP/SEQUENCE RESULT 

41 •30 Verlfv Re ... lra 
• Tum ignition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Turn ignition on. Code 41 (and 
• Clear codes. any other codes). 
• Note status of "Check Engine" 

light. 
• If "Check Engine" light does not 

stay on. start engine and run until Any other codes 
"Check Engine" light comes on except Code 41. 
or for 1 m•nute. 

• Stop engine. 
• Read historical codes . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the start to find 
the error. 

Go to START-1, page 17, to 
service other codes. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 42 • SYNCHRONOUS REFERENCE SENSOR (SRS) 

NOTE - TM chart is only to be used if 
, ) All oas1c mechanical checks and priysical inspections have been performed with no problem found, and 
2} Diagnosis of DDEC-11 was started at step Start~, (pg 17) and you have now been reterred here 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

42•1 Resistance Check 
• Turn ignition off. Less than or Goto42-2. 
• Disconnect engine harness equal to 200 ohms. 

connector at the ECM. 
• Readlheresistancebetweensocket Greater than Goto42-3. 

S1 and S2 on the engine harness 200 ohms or open. 
connector. 

42•2 Check for Short 
• Disconnect SRS connector Less than or A shOrt 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 
cor,nector. 42-30 

• Also read the resistance between 
socket S1 and ground. then Greater than Go to 42-4 
between socke! S2 and ground. 10 000 ohms or open 

on an readings 

' 
42•3 Ooen SRS Line Check 
• Disconnect SRS connector and less than or Go to 42-4. 

install a Jumper wire between equal to 5 ohms. 
sockets A and B of the SRS 
harness connector. Greater than Signal line (ckt #111) or return 

• Read resistance between sockets 5 ohms or open. line (ckt #112) is open. Then go 
S 1 and S2 on the engine harness to 42-30. 
connector. 

42•4 Check SRS Resistance 
• Read resistance of the SRS across Less than Go to 42-12. 

the sensor connector pins A and B, 100ohms. 

From 100 to Go to 42-5. 
200ohms. 

Greater than Go to 42-12. 
200ohms: 

-
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 42 • SYNCHRONOUS REFERENCE SENSOR (SRSt (Cont'd,l 

STEP/SEQUENCE RESULT 

42•5 Check TRS/SRS G■D 
(Note: You'll probably have to Incorrect gap. 
remove the ECM to perform this 
check.) 
• Bar the engine until the TRS is over 

a TRS "tooth" of the pulse wheel. 
• Tap the front of the camshaft 

rearward with a soft hammer (to 
remove camshaft end play). 

• Install the TRSISRS alignment tool 
(tool J-34729), see Service Bulletin 
for details) and check the gap. 
(nominal gap is 0.02" or 0.5 mm). Gap sett,ng is correct. -

42•6 Check for TRS Code 
• Was there also a Code 41? Yes. 

No. 

42•7 Check ECM 
Connectors 

• CheckterminalsatmeECMengine Terminals and 
harness connector (both the ECM connectors are okay. 
and harness side) for damage; 
bent, corroded. and unseated Problem lound. 
pins or sockets 

42•8 TRS Resistance Check 
• Read resistance between sockets Less than or 

Tl and T2 on the engine harness equal to 200 ohms. 
connector. 

Greater than 
200 ohms or open. 

WHAT TO DO NEXT 

Loosen the screw at the top of 
the TRS/SRS mounting bracket 
(don't touch 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 
1042-30. 

►Goto42-6 

Go to 42-8 

Go to 42-7. 

Go to 42-15. 

Repair terminals/connectors. 
Then go to 42-30. 

Goto42-9 

Go to 42-10. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 42 . SYNCHRONOUS REFERENCE SENSOR (SRS) (Cont'd.) 

STEP'SEQUENCE RESULT 

42•9 Check for Short 
• Disconnect TRS connector Less than or 
• Read resistance betv;een sockets equal to 10,000 ohms. 

T1 and T2 on the engine harness 
connector. 

Greater than 
10,000 ohms or open. 

42•10 Onen TRS Line Check 
• Install a Jumper wire between Less than or 

sockets A and B of the TRS equal to 5 ohms. 
harness connectors. 

• Read resistance between sockets Greater than 
T'. and T2 of the engine harness 5 ohms or open. 
connector 

42-11 TRS Test 
• Read resistance of the Timing Less than 

Reierence Sensor across the 100 ohms. 
sensor connector pins A and B 

From 100 to 
200 ohms 

Greater than 
200ohms. 

42-12 Check SRS 
Connectors 

• CheckconnectorsattheSRS(both Connectors 
the harness side and the SRS are okay. 
side) for corrosion, damaged or 
unseated pins or sockets. or bad Problem found. 
contacts . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Signal line (ckt #110) is shorted 
to the return line (ckt #109) 
Repair short. Then go to 42-30. 

Go to 42-11. 

Go to 42-11. 

Signal hne ( ckt # 110) or return 
line (ckt #109) Is open Repair 
open. Then go to 42-30. 

Go to 42-13. 

Go to 42-7. 

Go to 42-13. 

Replace SRS. Then go to 42-14. 

Repair terminals/connectors 
Then go to 42-30. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 42 • SYNCHRONOUS REFERENCE SENSOR CSRSJ (Cont'd.> 

STEP/SEQUENCE RESULT 

42•13 Check TRS 
Connectors 

• Check connectors at tHe Timing Connectors 
Reference Sensor (both the are okay. 
harness side and t~,e sensor side) 
for damage; bent, corroded or Problem found. 
unseated pins or sockets, or bad 
contacts. 

42-14 Verlfv SRS/TRS 
• Turn ignition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Clear codes. Code 42 reappears (and-
• Start and run engine until the any other codes). 

"Check Engine" light comes on 
or for 1 minute. 

• Stop engine. 
• Read historical codes. Code( s) other 

than Code 42 received. 

42•15 Verify Cranking 
Voltaae 

• Connect all connectors. Engine starts. 
• Tum ignition oil. 
• w,re a 6-p,n power connector to a 

fully charged battery (12 volt). 
• Connect to ECM. 
• Try to start engine. 

Engine does 
not start . 

WHAT TO DO NEXT 

Replace Timing Reference 
Sensor. Then go to 42-14. 

Repair terminals/connectors. 
Then go to 42-30. 

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. 

Replace battery. If a voltage 
equalizer is installed, check 
operation of equalizer. Indications 
are equalizer is not working. 
Then go to 42-30. 

Replace ECM, then go to 42-30. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 42 • SYNCHRONOUS REFERENCE SENSOR (SRS) (Cont'd.) 

STEP/SEQUENCE RESULT 

42-30 Yerlfv Renalrs 
• Turn ,gnition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Turn ignition on. Code42 (and 
• Clear codes. any other codes). 
• Note status of "Check Engine" 

light. 
• If "Check Engine" light does not 

stay on. start engine and run until Any other codes 
the "Check Engine" light comes except Code 42. 
on o, for 1 minute. 

• Stop engine. 
• Read historical codes . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the start to find 
the error. 

Go to START-1, page 17, 
to service other codes. 
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IL CODE 43 • LOW COOLANT 

NOTE - This chart is only to be used it: 

Section4 
TROUBLESHOOTING CHARTS 

1) All basic mechanical checks and phystcal inspechons have been performed witti no prot»em found, and 
2) 0,agnos,s of DDEC•fl was S!arted at S!ep Slart•1 (pg 17) and you have now been referrad here 

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

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

43•1 llultlRI• Code Check 
• \.\ere there any other active codes Yes. Service other codes first. 

besides Code 43? 
No. ::::o 1043-2. 

43°2 Check Coolant Level 
• Check if coolant level is lull. 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 Coolant Level 
Sensor 

• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Disconnect CLS connector. 
• Unscrew CLS. Code43 (and Go to 43-7. 
• Wipe sensor clean with a clean any other code). 

rag 
• Reinstall sensor and CLS connector. Any other codes Go to START· 1, page 17, to 
• Turn ignition on. except Code 43. service other codes. 
• Clea~ codes. 
• Start and run engine until the "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 Replace CLS. Then go to 43-30 
• Disconnect CLS connector. or equal to 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 RESULT 

43.7 CLS Probe Check 
• Ignition off. "Check Engine" 
• Unscrew CLS. light always on. 
• Place CLS in a cup of water. Have 

threads and probe ir, water. "Check Engine" 
• Turn ignition on. light never on. 
• Clear codes. 
• Start engine. Run until "Check No "Check Engine" light-

Engine" light comes on or for 1 while in water and "Check 
minute. Engine" light while out of 

• If "Check Engine" light is not on. water. 
• Remove probe from water. 
• Aller 30 seconds, stop engine. 

43•30 Yerlfv Reoalrs 
• Turn ignition off Code 25 ( no codes). 
• Reconnect all connectors. 
• Tum ignition on. Code 43 (and 
• Clear codes any other code) 
• Start and rurtengine until the "Stop 

Eng:ne" ligh: comes on or for 1 
minute. 

• Stop engine. Any other codes 
• Read historical codes. except Code 43 

WHAT TO DO NEXT 

Replace CLS. Then go to 43-30 

Replace CLS Then go to 43-30. 

►Goto43-6. 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the start to find 
the error. 

GotoSTART-1,page 17, to 
service other codes . 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 43 • TWO PIECE (DDC PIN 23503507) LOW COOLANT 

NOTE - This cha!"t is only to be used i! 
1) All oasic mechamcaf chect(.s and pt'lysicai inspections have been performed with no problem found, and 
2} Diagnosis o1 DDEC-ll was s1aned at step Start-, {pg 17) and you have now been referred here. 

When Mode 02 (Historic.al Codes) is displayed on the DOR, additional audit trail information is also shown. For an understanding of tnis information, 
refer to the exampte given in the Code 85 chart. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

43·1 Multlnle Code Check 
• Were there any other active codes Yes. Service other codes first. 

besides Code 43? 
No. Goto43-2. 

43•2 Check Coolant Level 
• Check ii 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 Coolant Level 
Sensor 

• Tum ignition off. Code 25 (no codes). Repairs are complete. 
• Disconnect wires to CLS probe. 
• Unscrew CLS probe. Code 43 (and Go to 43-7. 
• Wipeprobecleanwithaclean rag. any other code). 
• Reinstall probe. 
• Connect wires to CLS probe. Any other codes GotoSTART-1, page 17, to 
• Turn ignition on. except Code 43 service other codes. 
• Clear codes. 
• Startandrunengineuntilthe "Stop 

Engine" light comes on or for 1 
minute. 

• Stop engine. 
• Read historical codes. 

43-6 Ground Wire Check 
• Tum ignition off. Always less than 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 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 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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• 

Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 43 • TWO PIECE {DDC PIN 235035071 LOW COOLANT (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

43.7 CLS Probe Check 
• Ignition off. "Check Engine" Go to 43-8. 
• Unscrew CLS probe. light always on. 
• Place CLS in a cup of water. Have 

threads and probe in water. "Check Engine" Replace CLS probe. Then go to 
• Turn ignition on. light never on. 43-30. 
• Clear codes. 
• Start engine. Run until "Check No "Check Engine" light-►Goto43-6. 

Engine" light comes on or !or 1 while in water and "Check 
minute. Engine" light is ON while 

• If "Check Engine" light is not on. out of water. 
• Remove probe trom water. 
• After 30 seconds, stop engine. 

43•8 Check for 0Den 
• Turn ignition off. Less than Go to 43-30. 
• Disconnect CLS module connector. 2Mohms 
• Measure resistance between pins 

A arid B ori the vehicle harness Equa! to or Go to 43-9. 
side while probe is in coolant. greater than 2M ohms. 

43.9 Check Probe Loads for 
Onen 

• Check the connection on the CLS Everything appears Go to 43-10 
probe and the terminals in the to be okay. 
CLS connector. 

Problem found Repair problem. Then to 43-30. 

43•10 Check for Onen 
• Measure res·1stance 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 Replace CLS probe. Then go to 

are less than 5 ohms. 43-30. 

43•30 Verl.., ReDelra 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code43 (and All system diagnostics are 
• Clear codes. any other code). complete. Please review this 
• Start and run engine until the "Stop section from the start to find 

Engine" light comes on or for 1 the error. 
minute. 

• Stop engine. Any other codes Go to START-1, page 17, to 
• Read historical codes. except Code 43. service other codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 44 • OIL OR COOLANT OVERTEMPERATURE 

NOTE - This chart is only to be used lf: 
-, ) AH basic mechan;ca; checks and physical inspections have been performed with no problem found. and 
2) Diagnosis of DDEC-!I was started a! step Start-1 (pg 17) and you have now been referred here. 

When Mode 02 (Historical Codes) is displayed on the DOR, additional audi1 trail information is also shown. For an understanding otthis information, 
refer to tne example given in the Code 85 chart. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

44•1 M11ltlDle CDde Check 
• ½ere there any other codes besides Yes. Service other codes first. 

Code 44? 
No. 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 OIL PRESSURE 

NOTE - Tr-rs cha:t is only to be used if: 
1) All basic mechar1cat checks and physical inspect10'1S have been performed with no problem found, and 

2; D1agr-0s1s of DDEC-ll was started at step Start-1 (pg 17) and you have now oeen referred here. 

Whe, Mode 02 (Historical Codes) is displayed on the DOR. additional audit 1rail information is a!so shown. For an understanding of this 'nformat1on, 

1efer to the example given in the Code 85 chart. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

45-1 MultiDle Code Check 
• \.\ere there any other codes besides Yes. ~ervice other codes first 

Code 45? 
No. Code 45 indicates that there was 

an engine running condition at 
which the oil pressure was lower 
than it should have been. Refer 
to the engine service manual to 
determine potenhal causes for 
low oil pressure. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 46 • LOW BATTERY VOLTAGE 

NOTE - This chart is only 10 be used a 
1) AH basic mechanical checks and physical inspections have been performed Wth no problem found, and 

2} Diagnosis of DDEC•I! was started at step Start• 1 {pg , 7) and you have now been referred here_ 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

46•1 Batterv Check 
• Start and run engine for 1 minute. Engine does not start. Determine cause for no-start. 

• Measure voltage on Battery + Start with an inspection of the 

terminal (red lead) to Battery - battery (possibly discharged) and/ 

terminal (black lead). or starting/charging system. 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/ 
equal to 10.0 volts. or starting/charging system. 

G realer than Go to 46-2. 
10.0 volts. 

46•2 Voltaae Check at ECM 
• Keep engine running. less than or Go to 46-3. 
• Se:ect ECM INPUT VOLT equal to 10.0 volts 

(Mode 5) on the DDR for display. 
• Observe ECM voltage reading on Greater than Go to 46-5. 

DDR 10.0 volts. 

46•3 Voltage Check at ECM 
Hamess 

• Tum ignition off. less than Qr Go to 46-4. 
• Disconnect the 6-way power equal to 11.5 volts. 

harness connector at the ECM. 
• Read voltage from socket E, F, Greater than Goto46-5. 

A and B (red lead) ol the 6-way 11.5 volts. 
power harness connector and a 
good battery ground (black lead). 
Don't use ckt # 150 as the ground 
reference. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 46 • LOW BATTERY VOLTAGE (Cont'd.) 

STEP/SEQUENCE RESULT 

46•4 Check tor Bad Battery 
+ Line 

• Remove botn 20 Amp ECM fuses. Less than or 

• Read voltage at socket A of one equal to 11.5 volts on 

20 Amp fuseholder (red lead) to either reading. 

a good ground (black lead). 
• Repeat voltage reading at other 

20 Amp luseholder. 
Greater than 
11.5 I.Olis on both 
readings. 

46•5 Ground Check at the 
ECM 

• Disconnect the 6-way power Less than or 

harness connector at the ECM (if equal to 11. 5 volts on 

you have not previously done so) either reading. 

• Read voltage on socket E o! the 
6-way power harness connector 
(red lead) to socket D (black Greater than 

lead) 11 .5 volts on both 

• Also read voltage on socket A (red readings. 

lead) to socket C (black lead). 

46•6 CheckECM 
Connectors 

• Check terminals at the ECM 6-way Terminals and 

power harness connector (both connectOfs are okay. 

the ECM and harness side) lor 
damage; bent, corroded and Problem found. 

unseated pins or sockets. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

The Battery + line near 
the Battery is open. or a 
corroded connection exists at 
the Battery + terminal. Repair 
problem. Then go to 46-30 

The Battery + line between the 
luseholder and the ECM has an 
open, or the ECM power 
connector has a corroded 
connection. Repair problem. 
Then go to 46-30 

The ground wire (ckt ii' 150) is 
open or has a corroded 
connection. Repair ground wire. 
Then go to 46-30 

Go to 46-6 

Replace ECM. Then go to 42-6. 

Repair terminals/connectors. 
Then go to 46-30 
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Section4 
TROUBLESHOOTING CHARTS 

- £. CODE 46 . LOW BATTERY VOLTAGE (Cont'd.) 

STEP/SEQUENCE RESULT 

46•30 Verlfv ReD■lrs 
• Turn ignition off. Code 25 (no codes). 
• Reconnect all connectors. I 
• Turn ignition on. Code 46(and 
• Clear codes. any other codes). 
• Note status of "Check Engine" 

light. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes 
"Check Engine" light comes on except Code 46. 
or tor 1 minute. 

• Stop engine. 
• Read historical codes. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the start to find 
the error. 

Go to START'1, page 17, 
to $ervice other codes. 
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Section4 
TROUBLESHOOTING CHARTS 

- E. CODE 47 • FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE HIGH 

NOTE - Tn~ ct-1art is -::inly ':o be used \1. 
1) Al'. basic me:::han1cal checks and pnysical inspectiorcs have been performed with no problem found, and 
2) O,agnos1s af DbEC-tl was started at step Start-1 {pg 17) and you have now been referred here 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

47-1 Multiole Code Check 
• Were there any other active codes No other codes. Go to 47-2. 

beside Code 47? 
Yes, any or all GotoENG5V-1,page367. 
of the following codes: 
14-15, 23-24, 33-36. 

Yes - but none Go to 47-2. 
of the above. 

47-2 Sensor Check 
• Turn ignit,on oft. Code 48 (and any Go to 47-3. 
• Disconnect FPS connector. codes except Code 47). 
• Turn ignition on. 
• Starc and run engine. Code 47 (and any Go to 47-5. 
• Select Engine Temperature (Mode other codes). 

13 or 18) on the DDR. 
• Warm up engine until 

engine temperature reading 
Is greater thar. 50 degrees C 
( 122 degrees F). 

• Leave engine running a! idle after 
warm up. 

• Read active codes. 

47.3 Return Circuit Check 
• Turn ignihon off. Less than or Go to 47-4. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between pins Greater than Return line (ckt #452) is open. 

A and B of the FPS harness 5 onms or open. Repair open. Then go to 47-30. 
connector. 

• Read resistance between sockets 
M1 and Y2 on the engine harness 
connector. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 47 • FUEL PRESSURE SENSOR (FPSJ SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

47.4 Check FPS Connectors 
• Inspect terminals at the FPS Terminals and Replace FPS. Then go to 47-30 

connectors (sensor side and connectors are okay. 
harness side) for damage; bent, 
corroded. and unseated pins or Problem found. Repair terminals/connectors. 
sockets . Then go to 47-30. 

47.5 . Check for Short 
• Turn ign,tion ott. Less than or Signal line (ckt #905) is shorted 
• Disconnect the engine harness equal to 10,000 ohms to the engine + 5 Volt line (ckt 

connector at the ECM. #416). Repair short. Then go to 
• Read resistance between sockets 47-30. 

w, and M1 on the engine harness 
connector. Greater than Go to 47-6 

10.000 ohms or open. 

47•6 Check for Short to 
Batte~+ 

• Remove both 20 Amp fuses to the All readings are Go to 47-8. 
ECM. greater than 10,000 ohms 

• oisconnect the vehicle harness or open. 
and 6-way power harness 
connectors at the ECM. Any reading is A short exists between the 

• Read resistance between socket less than or equal to sockets where less than 10.000 
M 1 of the engine harness 10:000 ohms. ohms resistance was read. Repair 
connector and socket 83 of the short and reinsert fuses (or reset 
vehicle harness connector. breakers). The go to 47-30. 

• Also read resistance between 
socket M 1 on the engine harness 
connector and the following 
sockets on the 6-way power 
harness connector: A, B, E and F. 
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Section 4 
TROUBLESHOOTING CHARTS 

IE. CODE 47. FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE HIGH (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

,17.7 Final Check 
• Reconnect all connectors. Code 47. Replace ECM. Then go to 47-30. 
• Turn ignition on. 
• Clear codes. No codes. Repairs are complete. 
• Start engine. Run for one minute 

or until "Check Engine" light Any other codes GotoSTART-1, page 17, 
comes on. except Code 47. to service other codes. 

• Stop engine. 
• Check active codes. 

47.9 Check FPS Connectors 
• lnspectterminals at FPS connectors Terminals and Replace FPS. Then go to 47-7. 

(sensor and harness sides) for connectors are okay. 
damage: bent corroded and 
unseated pins or sockets. Problem found. Repair terminalsiconnectors. 

Then go to 47-30. 

47•30 Verify ReDalrs 
• Tum ign,!t:in off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 47 (and All system diagnostics are 
• Clear codes. any other codes). complete. Please review this 
• Note status of "Check Engine" section from the start to find the 

light error. 
• II "Check Eng,ne" light does not 

stay on, start engine and run until Any other codes Goto START-1, page 17, to 
"Check Engine" light comes on except Code 47. service other codes. 
or eng,ne 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 

IE, CODE 48 • FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW 

NOTE- This cMart is onty to be used if: 
, ) AH basic mechanical checks and physical inspechons have t>een performed with no probtem found, and 
2) 01agnos.1s of DDEC·U was started at step Start-1 (pg 17} and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

48-0 Check F-1 FIiters 
• Are fuel filters plugged? Yes. Replace Fuel Filters. 

Then go to 48-30. 

No. Goto48-1. 

48•1 MultlDle Code Check 
• Were there any other active codes No other codes. Go to 48-2. 

beside Code 48? 
Yes, any or all Goto ENG5V-1, page 367. 
of the following codes: 
14-15, 23-24, 36.47 

Yes - but none Go to 48-2. 
of the above. 

48-2 Sensor Check 
• Turn ignition off. Code 47 (and any Check to be sure ECM and FPS 
• Disconnect FPS connector and codes except Code 48). connectors are wired properly. 

install a jumper wire between If wired properly then go to 48-3. 
sockets B and C of the FPS 
harness connector. Code 48 (and any Goto48-4. 

• Turn ignition on. other codes). 
• Read active codes. 
• If acl!ve Code 4 7 or 48 exists, go No codes. Go to 48-4. 

to RESULT column. 
• If 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 DOR) has been 
greater than 50 degrees C 
( 122 deg F) for more than 
1 minute . 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 48. FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW (Cont'd.) 

STEP.'SEQUENCE ftESULT WHAT TO DO NEXT 

48-3 Check FPS Connectors 
• Turn ignition off_ Terminals and Replace FPS. Then go to 48-30. 

• Inspect terminals at the FPS connectors are okay. 
connectors (sensor side and 
harness side) for damage; bent, Problem found. Repair terminals/connectors. 
corroded, and unseated pins or Then to to 48-30. 
sockets. 

49.4 Check for + 5 Volta 
• Turn ignitton off. Between 4 to Go to 48-5 
• Remove jumper wire. 6 volts. 
• Conneci vehicle harness to ECM. 
• Turn ignition on. Less than Go to 48-8 
• Read voltage on FPS harness 4 volts. 

connector. socket C (red lead) to 
socket A (biack lead). Greater than Go to 48-10 

6 volts. 

48•5 CheckforSianalOoen 
• Turn ignit,on off. Less than or Go to 48-11. 
• Disconnect engine harness equal to 5 ohms. 

connector at the ECM 
• Install a jumper wire between Greater than Signal line (ckt #905) or return 

sockets A and B of the FPS 5 ohms or open. line (ckt #452) is open. Repair 
harness connector. open. Then go to 48-30. 

• Read resistance between sockets 
M1 and Y2 on the engine harness 
connectors. 

48•6 Check for Short 
• Remove jumper wire. Less than or Signal line (ckt #905) is shorted 
• Disconnect the engine harness equal to 10,000 ohms. to the return line (ckt #452). 

connector at the ECM. Repair short. Then go to 48-30. 
• Read resistance between sockets 

A and B on the FPS harness Greater than Go to 48-12. 
connector. 10,000 ohms or open. 
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Section 4 
TROUBLESHOOTING CHARTS 

IE. CODE 48 • FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

48•7 CheckECM 
Connectors 

• CheckterminalsattheECMengine 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 terminals/connectors. 
or sockets. Especially W1. M1 Then go to 48-30. 
and Y2 terminals and pins at 
ECM. 

48•8 Check for Open + 5 
Volt Line 

• Turn ignition off. Less than or Go to 48-9. 
• Disconnect the engine harness equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between Greater than The 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 res,stance between sockets 
w, and Y2 on the engine harness 
connector. 

48•9 Check for Short 
• Remove jumper wire. Less than or The engine + 5 Volt line (ckt 
• Read resistance between sockets equal to 10,000 ohms #416) is shorted to the return 

A and C of the FPS harness line (ckt #452). Repair short. 
connector. Then go to 48-30. 

Greater than Go to 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•1 0 Check for Shorl to 
Batterv + 

• Remove both 20 Amp fuses to the All readings are Go to 48-12 
ECM. greater than 10,000 ohms 

• Disconnect the vehicle harness or open. 
and 6-way power harness 
connectors at the ECM. Any reading is A short exists between the 

• Read resistance between socket less than or equal to sockets where less than 1 O, 000 
M1 ol the engine harness 10,000 ohms. ohms resistance was read. Repair 
connector and socket B3 of the short and reinsert fuses (or reset 
veh,cle harness connector. breakers). The go to 48-30. 

• Also read resistance between 
socket M1 on the engine harness 
connecto, and the following 
sockets on the 6-way power 
harness connector: A, B, E and F. 

48-11 Check for Shorl on 
Ground 

• Tum ignition ofL Greater than Go to 48-6. 
• Remove Jumper wires 10,000 ohms. 
• Measure resistance between 

sockets M1 and Y2 on the engine Less than or Signal line (ck! #905) and return 
harness equal to 10,000 ohms. line (ckt #952) are shorted 

together. Repair short. Then go 
to 48-30. 

48,12 Reolace FPS 
• Tum ignition off. "Check Engine" Go to 48-7. 
• Replace FPS. light comes on. 
• Reconnect all connectors. 
• Turn ignition on. "Check Engine" Go to 48-30. 
• Clear codes. light does not 
• Start engine Run until "Check come on. 

Engine" light comes on or tor one 
minute . 
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Section 4 
TROUBLESHOOTING CHARTS 

IE. CODE 48 • FUEL PRESSURE SENSOR (FPS) SIGNAL VOLTAGE LOW (Cont'd.) 

STEP/SEQUENCE . RESULT WHAT TO DO NEXT 

48-30 Verlfv Re,..lr• 
• Tum ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 48 (and All 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. 
• If "Check Engine" light does not 

stay on, start engine and run until Any other codes Go 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) tor 1 minute 

• Read historical codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 51 • EEPROM FAILURE (EEPROM = ELECTRICALLY ERASEA9LE, PROGRAMMA9LE READ 
ONLY MEMORY) 

NOTE - Thrs chart 1s onty 10 be used if· 
1} All bas1c mec"lan,cal checks and physical inspechons have been. perlormed with no problem found, and 
2) 01agnos1s o1 DDEC-11 was started al step Start- 1 (pg 17) and you !'lave now been referred here. 

STEP/SEQUENCE 

• An error has been detected ,n the 
EEPROM in the ECM. 

RESULT 

NOTE-This code is historical only and forces backup operation . 

May1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Contact your distributor/dealer 
to have the EEPROM 
reprogrammed and/or ECM 
replaced. 
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Electronic Control Module (ECM) 

Page300 Copyright 1988 Detroit Diesel Corporation May 1988 



• 

Section4 
TROUBLESHOOTING CHARTS 

E. CODE 52 • ECM • ANALOG TO DIGITAL FAILURE 
NOTE-

Th•s Cr"lart is only to be used i1 
1) Ali basic mecharucal checl<s and phys-icai inspections have been perlormed with no pr-ObJem foond, and 
2) Diagnosis !rl DDEC-11 was started at step Start-1 {pg 17} and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

52•1 Multlnle Code Check 
• W:lrethereanyothercodesbesides Yes. Service other codes first 

Code 52? 
No. 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 - Tt11s chart is only to be used if· 
1} AH bas1::: mech.anital checks and physical inspections have been performed with no problem found, and 
2} Diagnosis ol DOEC-11 was started at S1ep Start-1 (pg 17) and you have now been relerred here. 

May 1988 

STEP/SEQUENCE 

• An error has been detected in the 
EEPROM in the ECM which will 
cause it to not log codes correctly 
or at all. 

RESULT 

Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Contact your distributor/dealer 
to have the EEPROM 
reprogrammed and/or ECM 
replaced. 
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• 

Section4 
TROUBLESHOOTING CHARTS 

E. CODE 54 . VEHICLE SPEED SENSOR (VSSI 

NOTE - This ct-,a!"t is on!y to be used if: 
1} An basic mechanical checks and phys•ca! Inspections have been performed with no problem found, and 

2) Diagncsis of DOEC·H was started at step Start• 1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

54-1 Identify 'l'ype of 
Vehicle Speed Sen-r 
Used 

• Determine whether the VSS used Type (1) sensor. Go to 54-2. 
is either: 
- Type (1) is a magnetic pick-up Type (2) sensor. Go to 54-10. 

and may be one of the following: 
•• transmission tailshaft sensor 
•· wheel nm sensor 

• •• mechanical speedometer 
cable adaptor sender 
generator 

OR 
- Type (2) which outputs a 

square wave signal and 
requires the additional use of 
ckt #903 (see sketch). this 
includes the ATEC (Allison -· 
Transmission Electronic 
Controls) electronic speedo 
output 

54•2 Check for 'l'ype of 
Failure 

• Keep ignition on. engine not 0 to 11 counts. Go to 54-3 
running . 

• Select SPD SENSOR DIAG (Mode 12 to 242 counts. Goto 54-9. 
24) on the DDR !or display. 

• Observe VSS counts on the DDR. 243 to 255 counts. Goto54-7. 

54-3 Check for Ooen 
• Disconnect the ECM vehicle Less than or Goto54-4. 

harness connector. equal to 5 ohms. 
• Alsodisconnectthe VSSconnector. 
• Install a jumper wire between Greater than The VSS signal line (ckt #556) 

sockets A and B of the VSS 5 ohms or open. or return line (ckt #557) is open. 
harness connector. Repair open. Then go to 54-30. 

• Read resistance between sockets 
E2 and E3 on the ECM vehicle 
harness connector. 

*Nol recommended with DDEC 2. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E, CODE 54 , VEHICLE SPEED SENSOR (Cont'd,) 

STEP/SEQUENCE RESULT 

54.4 Check for Short to 
Ground 

• Turn ignition ott. Less than or 
• Disconnect the ECM vehicle equal to 10,000 ohms 

harness connector. on either reading. 
• Read resistance between socket 

E2 and a good ground. 
• Also read resistance between Greater than 

socket E3 and a good ground. 10,000 ohms on 
both readings. 

. 
54.5 Check Vehicle Spead 

Sensor 
• Read resistance ot the Vehicle Less than 

Soeed Sensor 50ohms 

From 50 to 
3,000 ohms. 

Greater than 
3.000 ohms or open. 

54•6 Check VSS 
Connector• 

• Inspect termina,s at the VSS Terminals and 
connectors (sensor side and connectors are okay. 
harness side) for damage, 
corrosion. and unseated pins or Problem found. 
sockets 

54.7 Check tor Short to 
Po_, 

• Turn ignition on. Less than or 
• Read voltage at the ECM vehicle equal to 4 volts. 

harness connector, socket E3 
(red lead) to a good ground Greater than 
(black lead). 4 volts. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the signal wire (ckt #556) 
or the return wire (ckt #557) is 
shorted to ground. Repair short. 
Then go to 54-30. 

Go to 54-6. 

Go to 54-6. 

Go to 54-8. 

Goto 54-6. --

Replace VSS Then go to 54-30. 

Repair terminals/connectors. 
Then go to 54-30. 

. 

Goto54-8. 

The VSS or VSS return line (ckt 
#557) is shorted to battery or 
some other source of voltage. 
Repair short. Then go to 54-30. 
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Section4 
TROUBLESHOOTING CHARTS 

- E, CODE 54 • VEHICLE SPEED SENSOR (Cont'd,) 

STEP/SEQUENCE RESULT 

54•8 CheckECM 
Connectors 

• Check terminals at the ECM vehicle Terminals and 
harness connector (both the ECM connectors are okay. 
and harness side) for damage; bent, 
corroded and unsea:ed pins or Problem found. 
sockets. 

54.9 Vehicle Speed 
Mechanical Checks 

• Check if any metal, etc., is lodged Okay. 
between the VSS and the pulse 
wheel. Not okay. 

• Check if sensor is loose. 
• Make sure VSS pulse wheel is in 

fixed position relatcve to magnetic 
pickup. 

• Check for proper air gap between 
magnetic pickup and pulse wheel. 

54• 1 O Check for Short to 
Ground 

• Turn ignition off. less than or 
• Disconnect the ECM vehicle equal to 100 ohms. 

harness connector. 
• Read resistance between socket 

E2 and a good ground. 
Greater than 
100 ohms or open . 

• 
May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Replace ECM. Then go to 54-30. 

Repair terminals/connectors. 
Then go to 54-30. 

Goto 54-6. 

Repair. Then go to 54-30. 

The VSS signal line (ckt #556 
and/or ck! #903) is shorted to 
ground. Repair short Then go 
to 54-30. 

Go to 54-11. 

Page309 



Page 310 

&-Way Power Hamess Connector 
P/N 12066317 

.. tlffY~ ---

ICM 

S.,,a,;,, r--tcG- F3 V9fuel95PNO$oo"Al.~Coilletot""• .-og~--•~-,W v.l'IICla ~ $,g...i 
L...CJ- o Wfl>e1eSoNOAe1um 

•Note. Alls .-.ilC'- - "10wtl 11'1 !No .. off. po,lttlOft 
""Note, l$alTW aH<qt- .... , ~~1n;,;1! o,_..,......, OI '-' 

""'Holf: OCT 111)3 uMO wim CKT P.i5S for 00-,, ~10, Vlfllell.~ ~ 

\ 

Cruise Control Circuits 

508 555 .,. ,. 
419 509 439 • ..,, 000 ... 

ii 510 ,11 
t ,5, 556 557 

A 

B 

C 

D 

e 

W] 
!><2 .... 903 

528 !><3 !,,15 

523 524 ,,. 
!,<It 531 908 ■ 
505 002 972 

2 3 

F 

G 
H 

J 

K 

ECM Vehicle Hamess Connector 
P/N 12034398 

Copyright 1988 Detroit Diesel Coiporation May 1988 



Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 54 • VEHICLE SPEED SENSOR (Cont'd.I 

STEP/SEQUENCE RESULT 

54.11 Check for Onen 
• Disconnect the ECM 6-way power Greater than 

harness connector. 5 ohms or open. 
• Install a jumper wire between 

socket D of the 6-way connector 
and socket E2 of the ECM vehicle Less than or 
harness connector. equal to 5 ohms. 

• 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. 

• Repeat measurements with the 
jumper between socket D of 
the 6-way and socket F3. 

54°30 Verltv Renalrs 
• Tum ignition off. Code 25 (no codes). 

• Reconnect all connectors. 
• Turn ignition on. 
• Clear codes. 
• Note status of "Check Engine" 

lignt. 
• 11 "Check Engine" light does not 

stay on, start engine and run until 
,.Check Engine" light comes on Code 54 (and 
or for 1 minute. any other codes). 

• Stop engine_ 
• Read historical codes. 

Any other codes 
except Code 54. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

The VSS s·1gnal fine (ckt #556 
and/or ckt #903 is open. Hepair 
open. Then go to 54-30. 

The problem appears to be with 
the device generating the vehicle 
speed signal. Referto the vehicle 
manufacturer's specifications/ 
recommendations regarding 
diagnosis and/or replacement 
of the vehicle speed signal 
generator. 

Repairs appear complete. (Note: 
the only way to completely verity 
the repair is by road testing it. II 
you drive it on the road and 
Code 54 returns. please review 
this section from the first step to 
find the error. 

Ali system diagnostics are 
complete. Please review this 
section from the first step to find 
the error. 

GotoSTART-1. page 17. 
to service other codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

IE. CODE 55 · PROPRIETARY COMMUNICATION LINK FAILURE 

NOTE- This char1 is or.ly to be used if: 
1) A.IL basic mechanical checks and physica\ Inspections have been pertormed with no problem found, ancl 
2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here_ 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

55•1 ldentlfv Annflcatlon 
• This code is only applicable to Single engine. Go to 55-2. 

dual (block) engine set-ups (i.e . 
where 2 ECMs are required). Dual engine Goto 55-3 

• Identify your application. (dual ECM). 

55.2 Check If Code 
Rean.,...ara 

• Clear codes. Code 55 (and Contact your distributor/dealer 
• Start and run engine for at least 1 any other codes). to have the EEPAOM 

minute. reprogrammed and/or ECM 
• Read historical codes. replaced. 

No codes Return unit to service. 

Any other codes Go to START-1, page 17, 
except Code 55. to service other codes. 

55.3 Check for Onen 
• Turn ignition off. Always less than Goto55-4. 
• Disconnect the engine harness or equal to 5 ohms. 

connector at both ECMs. 
• Install a jumper wire between Greater than Either the Data Link 2 + wire 

sockets L3 and M3 on one of the 5 ohms or open. (ckt #925) or the Data link 2 -
two engine harness connectors. wire (ckt #926) is open. Repair 

• Read resistance between sockets open. Then go to 55-30. 
L3 and M3 on the other engine 
harness connector (if possible, 
try to shake the harness while 
measuring resistance, look for 
connectors between ECMs. also 
shake if found). . 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 55. PROPRIETARY COMMUNICATION LINK FAILURE (Con•t.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

55.4 Check for Short 
Bet-nWlres 

• Remove jumper wire. Less than or The Data Link 2 + wire (ckt 
• Again read resistance between equal to 10,000 ohms #925) is shorted to the Data Link 

sockets L3 and M3 on one of the at any time. 2 - wire(ckt #926). RepairshOrt 
two engine harness connectors then go to 55-30. 
(if possible, shake harness while 
measuring resistance). Always greater Goto 55-5. 

than 10,000 ohms. 

55.5 Check for Short 
Between Data Link 2 
+ and Ground 

• Read resistance between socket Less than or The Data Link 2 + wire (ckt 
L3 on one of the two engine equal to 10,000 ohms #925) is shorted to ground. 
harness connectors and a good at any time. Repair short. Then go to 55-30. 
ground (if possible, shake harness 
while measuring resistance). Always greater Go to55-6. 

than 10,000 ohms. 

55-6 Check for Short 
Between Data Llnk2 -
and Ground 

• Read resistance between socket Less than or TheDatalink2 - wire(ckt#926) 
M3 on one of the two engine equal to 10,000 ohms is shorted to ground. Repair 
harness connectors and a good at anytime. short Then go to 55-30. 
ground (i! possible, shake harness 
v1h<le measuring resistance). Always greater Goto 55-7. 

than 10,000 ohms. 

55.7 Check ECM 
ConnectOt's 

• Check terminals at both ECM Terminals and Replace receiver ECM (always 
engine harness connectors (check connectors are okay. on the rear engine). Then go to 
both the ECM and harness sides) 55-8. 
for damage, corrosion and Problem found. 
unseated pins or sockets Repair terminals/connectors. 

Then go to 55-30. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 55 • PROPRIETARY COMMUNICATION LINK FAILURE. (Con't.J 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

55.9 CheckHCode 
R••R-•rs 

• Turn ignition off. Code 55 (and Reinstall original receiver ECM. 

• Reconnect all connectors. any other codes). Replace master ECM (on front 

• Tum ignition on. engine). Then go to 55-30. 

• Clear codes. 
• Note status of "Check Engine" No codes. Repairs are complete. 

light 
• If "Check Engine" light does not Any other codes Go to START-1, page 17, 

stay on. start engine and run until except Code 55. to service other codes. 

"Check Engine" light comes on 
or for 1 minute. 

• Stop engine. 
• Read historical codes. 

55-30 Verlfv Renalrs 
• Turn ignition off. Code 25 ( no codes). Repairs are complete. 

• Reconnect all connectors. 
• Turn ignition on. Code 55 (and All system diagnostics are 

• Clear codes. any other codes). complete. Please revie-1>1 this 

• Note status of "Check Engine" section from the first step to find 
light. the error. 

• I! "Check Eng,ne" ligh\ does not 
slay on. start engine and run until Any other codes Go to START-1, page 17. 
"Cneck Engine" light comes on except Code 55. to service other codes. 
or for 1 minute. 

• Stop engine. 
• Read historical codes . 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 56 • ECM • ANALOG TO DIGITAL FAILURE 

NOTE - This chart is only to be used if: 
1) AH basic mecharnca! check.sand physical inspec1ions have been performed with no problem found, and 
2) Diagnosis of DDEC-11 was started at step Start-1 (pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

56-1 MultlDle Code Check 
• V'>ere there any other codes besides Yes. Service other codes first. 

Code 56? 
No. Replace the ECM. Then go to 

START-1, page 17 . 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 58 • CRUISE CONTROL SWITCHES 

NOTE- This chart is only to be used if: 
'1) All basic mechan,ca: checks ano physical inspections have been performed with no problem found, and 
2) OLagnosis ol DDEC-11 was started at step Start-1 (pg 17j and you have now been referred here 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

58·1 Determine Type of 
Cruise Control Svstem 

• Check to see that this is a DDEC, Yes Go to 58-4. 
cruise control system. 

• If it is a DDEC cruise control No. Go to 58-2. 
system, do you know if it is either 
a vehicle speed or engine speed 
system? 

58•2 Check If Calibration Is 
Set-Up for DDEC 
Cruise Control 

• Turn igrnbon on. Display reads: You have an engine speed cruise 
• Plug DOR into the 12 pin DDL NIA MPH CRUISE. control system. Go to 58-4. 

connector. 
• se:ec! PROM ID (MODE 03) for Display reads: You have a vehicle speed cruise 

display. ## MPH CRUISE control system. Go to 58-4. 
• Look through data being displayed (where## = a number}. 

un:1I MPH CRUISE ,s found. 

58•3 CheckECM 
Connectors 

• Oisconnect the vehicle harness Terminals and Replace ECM Then to to 58-30. 
connector at the ECM. connectors are okay. 

• Check terminals atthe ECM vehicle 
harness connector (both the ECM Problem found 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 

58,4 Checking-Out of 
Cn1lae Control 
Switches & Wiring * 

RESULT WHAT TO DO NEXT 

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. Also, a DOR must be plugged into the 12 pin, DDL connector. All 

three Quick-Check Tables (Tables 1-111) 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 pertorm is 2+2+3 = B steps. 

Example 
Taking Table I, step 2 you would do the following: 

1. Ignition on. engine off. DDR plugged in. 
2 Tum the Cruise Con!rol On/Ott switch to "On". 
3 Select "CRUISE SWITCHES" (Mode 23) on DOR for display. 
4. Note the DOR disp:ay. If, for example, it shows"??", you would proceed to Table II. If instead it shows "OFF", proceed 

to step 58-6. 
5. Whenever you are d,rected to the fault trees, you are always asked to recreate the same conditions which led you there. 

\n this example \hat would mean to tum the Cruise On/Off switch to "On" before taking any readings. 

CRUISE CONTROL QUICK-CHECK TABLES 

Table I 
Check-Out of On 1Off Switch & Wiring (Ignition "On", Engine Not Running) 

On/Off DOR Readout 
Switch SET RESUME Being DOR 

Steo Siatus Switch Switch looked At Display 

1 OFF OFF OFF CR'ON/OFF SW OFF 
ON 
?? 

2 ON OFF OFF CRON/OFF SW OFF 
ON 
?? 

If you get 
this display, 

Okay? then go to: 

Yes Table I, Step 2 
No 56-5 
No Table II 

No 56-6 
Yes Table II 
No Table II 

·11 parking brake is wired into cruise system. block wheels and tum off parking brakes before beginning these tests. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

- E. CODE 58 • CRUISE CONTROL SWITCHES (Cont'd.) 

CRUISE CONTROL QUICK.CHECK TABLES (COftt'd.J 

Table II 
Check.Out of Brak• and Clutch Switches & Wiring (lgnlUon "On", Engine Not Running)* 

On/Off Clutch DDR Readout If you get 
Switch Brake Pedal Being DOR this display, 

Step Status Pedal (if any) Looked At Display Okay? then go to: 

1 ON OFF OFF BRAKE/CLT SW OFF Yes Table II, Step 2 
ON No 59.7• 

OPEN No 58-8 
SHRT No 58-9 

2 ON OFF ON BRAKE/CLTSW OFF No 58-10 
(if no ON Yes Table II, Step 3 

clutch. OPEN No 58-11 
skip to SHAT No 58-12 
Step 3) 

3 ON ON OFF BRAKE/CLTSW OFF No 58-13 
ON Yes Table Ill 

OPEN No 58-14 
SHAT No 58-15 

Table Ill 
Check-Out of SET and RESUME Switches & Wiring 

On/Off DDR Readout If you get 
Switch SET RESUME Being DOR this display, 

Step Status Switch Switch looked At Display Okay? then go to: 

1 ON OFF OFF SET/COAST SW OFF Yes Table Ill, 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 Ill, Step 3 

OPEN No 58-20 
SHRT No 58-21 

3 ON OFF OFF RES/ACCEL SW OFF Yes Table Ill, Step 4 
ON No 58-22 

OPEN No 58-23 
SHRT No 58-24 

4 ON OFF ON RES/ACCEL SW OFF No 58-25 
ON Yes 58-26 

OPEN No 58-27 
SHRT No 58-28 

•11 parking brake is wired into cruise system, block wheels and tum off parking brakes before beginning these tests. 
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SeUCoast Switch• 

"Cruise Enable' 
Ught 

On/Off Switch Brake Switch'" 

Battery Ground 

Vehicle Speed 

ECM 

Set/Coast Off 
SetlCoast On 

Aesume!Accel Oft 

ResumeJAccer On 

Brake/Outch On 

Sensor Vehicle Speed Signal, Open Collector·•* 

~ B'-------;ss =::Ji~= Vehicle Speed Signal e......,O - Vehicte Speed Return 

Vehicle Harness Connector 

• Note: An switches are shown in the "off" position. 
••Note: {Some applications may ha't1! circuit breakers instead' of luses). 

•••Note: CKT #903 used wttn CKT #556 for open collector Vehicle Speed Sensors. 
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• 
Section 4 

TROUBLESHOOTING CHARTS 

E, CODE 58 • CRUISE CONTROL SWITCHES (Cont'd.J 

STEP/SEQUENCE RESULT 

58•5 Check for Short at the 
On/OffCkt 

• Turn ignition off. Less than or 
• Tum Cruise On/Off switch to OFF. equal to 10,000 ohms 
• Disconnect the vehicle harness on either reading. 

connector at the ECM. 
• Read resistance between socket 

F1 on the vehicle harness 
connector and a good ground. 

Greater than 
10,000 ohms or 
open on both readings. 

58•6 Check for Open at the 
OntOff Ckt 

• Turn ,gnition off. Greater than 
• D,sconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn ON the Cruise On/Of! switch. 
• Read res'slance between socket 

F1 on the vehicle harness 
connector and a good ground. 

less than or 
equal to 5 ohms. 

58•7 Check for Shorted or 
Mlswlred Brake 
Switch 

• Tum ignition off. less than or 
• Disconnect the vehicle harness equal to 10,000 ohms. 

connector at the ECM. 
• Turn ON the Cruise On/Off switch. 
• Read resistance between socket 

J2 on the vehicle harness Greater than 
connector and a good ground. 10,000 ohms or open. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Reconnect vehicle harness 
connector. Tum ignition on. Then 
run through steps of Table II and 
Table Ill. If any DOR display 
received is not okay, go to step 
indicated. If Table II & Ill pass, 
then either the On/Off switch is 
shorted or a short to ground 
exists in ckt #558. Repair short 
or replace switch. Then go to 
58-30 

Go to 58-3 

Either the On/Off switch is open 
or ck! #558 is open, you have a 
bad sevcoast switch. or you 
have a bad battery ground. 
Repair open or replace switch. 
Then go to 58-30. 

Go to 58-3. 

Either the Brake or Clutch switch 
is miswired or faulty. Rewire or 
replace switch. Then go to 
58-30. 

Goto 58-3. 
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Set/Coast Switch• 

"Cruise Enable' 
Ught 

54 

ECM 

Set/Coast Off 

Set/Coast On 

Resume/Acee! Off 

Resume/Accel On 

Cruise Enable Ught 

-+~=='.'.'.::'.::-:---fiiiJt--lgnition 

On/Off Switch Brake Switch• 

Battery Ground 

Vehicle Speed 
Sensor 

Brake/Clutch Off 

Brake/Clutch On 

c:88~-
Vehicie Harness Connector 

'"Note: All switches are shown in the "off" position-• 
... No1e: (Some applications may have circuit bfeakers instead of fuses). 

•• "Note; CKT #903 used with CKT #556 for open colleclor Vehicle Speed Sensors. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 58. CRUISE CONTROL SWITCHES (Cont'd.) 

STEP/SEQUENCE RESULT 

58-8 Check for Open at the 
OnlOff Ckt 

• Tum ignition oft. G realer than 
• Disconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn ON the Cruise On/Off Switch. 
• Read resistance between socket 

G2 on the vehicle harness 
connector and a good battery Less than or 
ground. equal to 5 ohms. 

58·9 Check for Short at the 
Brake/Clutch On 
Circuit 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10.000 ohms 

connector at the ECM. on either reading. 
• Turn ON the Cruise On/Off switch. 

• • Read resistance between socket 
J2 on the vehicle harness 
connector and a good ground. Greater than 

• Also read resistance between 10.000 ohms or open 
socket J2 and a good ground. on both readings. 

58·1 O Check for Bad Contact 
or Clutch Switch 

• Turn ignition oft. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms. 

connector a! 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 floor. Greater than 

• Read resistance between socket 10,000 ohms or open. 
G2 on the vehicle harness 
connector and a good ground. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the Brake or Clutch switch 
is open or miswired, or an open 
exists in ckt #543 or ckt #558. 
Repair open or replace switch. 
Then go to 58-30. 

Go to 58-3. 

Eijher the Brake or Clutch switch 
is shorted or a short to ground 
exists in ck! #531 . Repair short 
or replace switch. Then go to 
58-30. 

Go to 58-3. 

Check if bad mechanical contact 
between the Clutch switch and 
the Clutch. If okay. the Clutch 
switch is bad. Repair bad contact 
or replace clutch switch. Then 
go to 58-30. 

Goto 58-3. 
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Batt. 

SeUCoast Switch* 

"Cruise Enable' 
Light 

542 

54-1 

-545 
Resume/Accel Switch• 

ECM 

Set/Coast Off 

Set/Coast On 

Resume!Accei Off 

Resume/Acee! On 

Cruise Enable Light 

--+~=::-:===---fiiJl-- Ignition 

On/Ott Switch Brake Switch• 

Battery Ground 

Vehicle Speed 
sensor ~- - 903-

cB B----♦---: 

Brake/Clutch Off 

Vehicle Speed Signal, Open. Collector• • • 

Vehicle Speed Signal 
Vehicle Speed Retum 

Vehicle Mamess Connector 

•Note: AH switches are shown In the .. off" position. 
• ·Note: (Some appUcations may have circuit breakers Jnstead of fuses). 

•••Note: CKT #903 used with CKT #S56 for open collector Vehicle Speed Sensors. 

Cruise Control Circuits 

~------------
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 58 • CRUISE CONTROL SWITCHES (Cont'd.) 

STEP/SEQUENCE RESULT 

58·11 Check for Open at the 
Bra1'e1Clutch Oft Ckt 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 5 ohms. 

connector at the ECM. 
• Turn on the Cruise On/Off switch. Greater than 
• Apply a weight (brick or other) to 5 ohms or open. 

the clutch or have someone else 
press and hold the clutch pedal 
to 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 
Circuit 

• Tum ,gnition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at the ECM. on either reading. 
• Tum on the Cruise On/Off switch. 
• .Apply a weight (brick or other) to 

the clutch or have someone else Greater than 
press and hold the clutch pedal 10,000 ohms or open 
to the floor. on both readings. 

• Read resistance between socket 
G2 on the vehicle harness 
connector and a good ground . 
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WHAT TO DO NEXT 

Go to 58-3. 

Either the clutch switch or brake 
switch or ckt #531 is open. 
Repair open or replace switch. 
Then go to 58-30. 

Either the Clutch switch is shorted 
or a short to ground exists in ckt 
#543. Repair short or replace 
switch. Then go to 58-30. 

Go to 58-3. 
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Set/Coast Switch• 
542 

"Ctuise Enable-' 
Light 540 

+---, -545 
Resume/Acee! Switch• 

ECM 

Set/Coast OH 

Set/Coast On 

Resume/Accel Off 

Reaume/Accel On 

CnilN Enable Ugh! 
-+==~=c-:---1:iJt-lgnttlon 

-=~ lltak8/Clu1ch Off 

Brake/Clutch On 

Vehicle Harness Connector 

•Note: All switches ara shown In the "off" posJtkm. 
• • No1e: (Some applications may have circuit breakers Instead of tusea) . 

.,. "Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors. 

Cruise Control Circuits 

-------------
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 58 , CRUISE CONTROL SWITCHES (Cont'd,J 

STEP/SEQUENCE RESULT 

58,13 Check for Bad Contact 
at the Brake Switch 

• Turn ignitiOn off. Less than or 
• Disconnect the vehicle harness equal to 5 ohms. 

connector at the ECM. 
• Turn on the Cruise On/Off swrtch. 
• 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. 

Greater than 
5 ohms or open. 

58•14 Check for Open at the 
Brake/Clutch On Ckt 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 5 ohms. 

connector at the ECM. 
• Turn on the Cruise On/Off switch. Greater than 
• Apply a weight (brick or other) to 5 ohms or open. 

the clutch or have someone else 
press and hold the brake pedal 
to the floor. 

• Read resistance between socket 
J2 on the vehicle harness 
connector and a good ground. 
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WHAT TO DO NEXT 

• Determine brake switch 
operation: 
- Air Operated 

Be sure brake switch is 
mounted in brake air supply 
circuit, and that nc kinks or 
air leaks exist. 
Mechanical 
Check swrtch actuator for 
correct alignment and/or 
sticking. 

• Test switch operation: refer to 
vehicle, OEM manual for switch 
details 

• Make repairs or replace switch. 
• When repairs are complete, go 

to 58-30. 

Goto 58-3. 

Go to 58-3. 

Either the Brake switch or 
ckt #531 is open. Repair open 
or replace switch. 
Then go to 58-30. 
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Set/Coast Switch 9 

'"Cruise Enable·• 
Light 

542 

ECM 

Set/Coast Off 

Set/Coast On 

Resume/Acee! Ott 

ResumelAccel On 

Ignition 

L-+-----555 Cruise Enable Light 

--t-::::-.~==:-:----18~ Ignition 
Brake/Clutch Off 

On/Ott Switch Brake Switch• 

Battery Ground 

Vehicle Speed 
Sensor r- - 903- Vehicle Speed Signal, Open Collector'""·• 

cBB ¼ 556 Vehicle $peed Signal 
557~"""- Vehicle Speed Return 

Vehicle Harness Connector 

"Note: Atl switches are shown in lhe "off" ?OSlttOn. 
• .. Note: (Some applications may have circu!t breakers instead of fuses). 

•• • No1e: CKT ~ used with CKT #556 for open collector Vehicle Speed Sensors. 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 58 • CRUISE CONTROL SWITCHES (Cont'd,) 

STEPiSEQUENCE RESULT 

58•15 Check for Short at 
the Brake/Clutch 
Off Ckt 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at the ECM. on either reading. 
• Turn on the Cruise On/Off switch. 
• Apply a weight (brick or other) to 

the clutch or have someone else Greater than 
press and hold the brake pedal 10,000 ohms or open 
to the floor. on both readings. 

• Read resistance between socket 
G2 on the vehicle harness 
connector and a good ground. 

58•16 Check for Shorted or 
Miswlred Set Switch 

• Turn ignition ofl. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at th'e ECM. 
• Turn on the Cruise On/Ott switch. 
• Read res,stance between socket Greater than 

J1 on the vehicle harness 10,000 ohms or open. 
connec:or and a good ground. 

58•17 Check for Open at the 
Seticoast Off Circuit 

• Turn ignition off. Greater than 
• Disconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn on the Cruise On/Off Switch. 
• Read resistance between socket 

F1 on the vehicle harness Less than or 
connector and a good ground. equal to 5 ohms. 
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WHAT TO DO NEXT 

Either the Brake switch is shorted. 
or ck! #543 is shorted to ground 
Repair short or replace switch. 
Then go to 58-30. 

Go to 58-3 

Set switch is shorted or miswired 
Rewire or replace sw,tch. Then 
go to 58-30. 

Go to 58-3 

Either the Set swtich is open or 
an open exists in ckt #542. 
Repair open or replace switch. 
Then go to 58-30. 

Go to58-3. 

Page 33: 



Page 336 

Set/Coast Switch· 

.. Cruise Enabte'' 
Light 

On/Ott Switch Brake Switcn • 

• Battery Ground 
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seuCoast Off 
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-=er- Vehicle Speed Signal 
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Vehicle Harness Connector 

•Note: All switches are shown in the .. off" position. 
• 

4 Note: (Some applications may have circuit breakers instead of fuses). 
•• •Note: CKT #903 used witl'l CKT #556 for open collector Vehicle Speed Sensors. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 58 · CRUISI! CONTROL SWITCHES (Cont'd,) 

STEP/SEQUENCE RESULT 

58-18 Check for Short at the 
Set/Coast On Circuit 

• Tum ignition ott. less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at the ECM. on either reading. 
• Turn on the Cruise On/Off switch. 
• Read resistance between socket 

J1 on the vehicle harness Greater than 
connector and a good ground. 10,000 ohms or open 

on both readings. 

58-19 Check for Faulty or 
Miswired Set Switch 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10.000 ohms. 

connector at the ECM. 
• Turn on the Cruise On/Oil switch. 
• Find a means to press and hold the Greater than 

Set switch. 10,000 ohms or open. 
• Read resistance between socket 

F1 on the vehicle harness 
connector and a good ground. 

58•20 Check for Bad Contact 
or Open at the Seti 
Coast On Circuit 

• Turn ignition off. Greater than 
• Disconnect the vehicle harness 5 ohms or open 

connector at the ECM. 
• Turn on the Cruise On/Off Switch. 
• Find a means to press and hold the 

Set switch. 
• Read resistance between socket Less than or 

J1 on the vehicle harness equal to 5 ohms. 
connector and a good ground. 
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WHAT TO DO NEXT 

Either the Set switch is shorted 
or a short to ground exists in 
ckt #541. Repair short or replace 
switch. Then go to 58-30 

Go to 58-3. 

Set switch is miswired or faulty. 
Rewire or replace switch. Then 
go to 58-30. 

Go to 58-3. -

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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Set/Coast Switch• 

.. Cruise Ertable' 
Ligh1 
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Set/Coast Off 

SeUCoasl On 

ResumeJAccel Off 
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Ignition 

-,~•-r- Brake/Clutch Off 

BrakelCMch On 

On/Oft Switch Brake Switch* 

Battery Ground 

Vehicle Speed 
Sensor r- - 903- Vehicle Speed Signal, Open Collector••· 

c:88 i 556-=-r- Vehicle Speed Signal 
557 Vehicle Speed Retum 

Vehlcfe Harness Conneclor 

•Note: All switches are shown in the "ott" position. 
• •Note: {Some applications may have- circuit breakers instead of fuses). 

* 0 Note: CKT #903 used with CKT #556 tor open collector Vehicle Speed Sensors. 
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-
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2 
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K 

ECM Vehicle Hamess Connector 
PIN 12034398 
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Section 4 
TROUBLESHOOTING CHARTS 

- E. CODE 58 • CRUISE CONTROL SWITCHES (Cont'd,) 

STEP/SEQUENCE RESULT 

58•21 Check for Short at the 
Set1Coast Off Circuit 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at the ECM. on either reading. 
• Turn on the Cruise On/Off switch. 
• Find a means to press and hold the 

Set switch. 
• Read resistance between sockets Greater than 

F1 on the vehicle harness 10,000 ohms or open 

connector and a good ground. on both readings. 
• Also read resistance between 

socket F1 and a good ground. 

58-22 Check for Shorted 
or Miswlred Resume 
Switch 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms. 

connector at the ECM 
• Turn on the Cruise On/Off switch 
• Read resistance between sockets Greater than 

G3 on the vehicle harness 10,000 ohms or open. 

connector and a gooc;t ground. 

58-23 Check for Open at 
the Resume/Accel 
Off Circuit 

• Turn ignition off. Greater than 
• Disconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn on the Cruise On/Ott switch. 
• Read resistance between sockets 

F2 on the vehicle harness 
connector and a good ground. Less than or 

equal to 5 ohms. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the Set switch is shorted 
or miswired or a short to the 
ground exists in ckt #542 Repair 
short or replace switch. Then go 
to 58-30. 

Go to 58-3. 

Resume switch is shorted or 
miswired. Rewire or replace 
switch. Then go to 58-30 

Go to 58-3. 

Either the Resume switch 
is open or an open exists in 
ckt #544. Switch may be 
miswired. Repair open or replace 
switch. Then go to 58-30. 

Go to 58-3. 
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SeVCoast Switch• 

.. Cruise Enable' 
Light 

ECM 

Set/Coast Off 

Set/Coast On 

R .. ume1Acce1 Ott 

Aesumel.Accel On 

Cruise Enable Ugh! 
-+-:::====---feiJl--lgnltlon 

On/Ctr Switch Brake Switch'" 

Battery Ground 

Vehicle Speed 
Sensor 

~=:.. Brake/Clutch OH 

BrakeJClutch On 

c8B--
Vehieie Hamess connector 

• Note: All switches are shown in the "off'' position. 
•·Note: (Some applications may have circuit breakers instead of fuses). 

• 
9 ~Note: CKT #903 u-sed· with CKT #556 for open c:oilector Vehicl& Speed sensors. 

Cruise Control Circuits 

r " 

• 508 555 916 

• 419 509 439 • 901 900 952 

510 417 

:: 451 556 557 : 

~ 

A 

B 

C 

D 

E 

•• 
~ 

542 544 
528 543 
523 524 
541 531 
505 902 

903 
545 
115 

908 
972 • 

F 

G 
H 

J 

K 

01111 ii 
-

-~ 
1 2 3 

ECM Vehicle Harness Connector 
PIN 12034398 
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Sectlon4 
TROUBLESHOOTING CHARTS 

• E. CODE 58 · CRUISE CONTROL SWITCHES (Cont'd.) 

STEP/SEQUENCE RESULT 

58-24 Check for Short at the 
Reaume/Accel On 
Circuit 

• Turn ignition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms 

connector at the ECM. on either reading. 

• Turn on the Cruise On/Off switch. 
• Read resistance between socket 

G3 on the vehicle harness 
connector and a good ground. Greater than 

10,000 ohms or open 
. on both readings . 

58-25 Check for Faulty or 
Mlswlred Reaume 
Switch 

• Turn ignition off. Greater than 

• Disconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn on the Cruise On/Off switch. 
• Find a means to press and hold the Less than or 

Resume switch. equal to 5 ohms. 

• Read resistance between socket 
G3 on the vehicle harness 
connector and a good ground. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the Resume switch is 
shorted or a short to ground 
exists in ckt #545. Repair short 
or replace switch. Then go to 
58-30. 

Go to 58-3 

Resume switch is miswired or 
faulty. Rewire or replace switch. -
Then go to 58-30. 

Go to 58-3 
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Set/Coast Switch• 

"Cruise Enable" 
Light 

542 

ECM 

Set/COast Off 

Set/Coast On 

AesumetA-ccel Off 

Resume/Accel On 

L-~-----555 Cruise Enable Light 
--t-::~~;:::-~~--fi3r Ignition 

Brake/Clutch Off 

On/Off Switch Brake Switch• 

Battery Ground 

Vehicle Speed 
Sensor r- - - 903- Vehicle Speed Signal, Open Collector••• 

c::BB 4 556-=cr- Vehicle Speed Signal 
557 Vehicle Speed Aeturn 

Vehicle Harness Connector 

• Note: All switches are shown in the "off" position. 
S,ONote: (Some applications may have circui! breakers instead of fuses). 

,.. • Note: CKT #903 used with CKT #556 for open collector Vehicle Speed Sensors. 

~ 
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41 

ii 
ii 

• 
ii 

,~ 

508 555 
419 509 

901 900 

510 417 

451 556 
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952 
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Cruise Control Circuits 
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D 

E 

-
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-
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528 
523 
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505 

544 
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524 
531 
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2 
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3 
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t 
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F 

G 

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 

58•26 Verify Problem Still 
Exists 

• If you were originaliy referred to "Check Engine" 
Step 58-5 (from Quick-Check), light never comes on. 
return to the "WHAT TO DO 
NEXT" column of that step. 

• Otherwise. you have completed 
the switch check-out process "Check Engine" 
without detecting a fault. light comes on at some 

• Clear codes. point. 
• Keep the Cruise On/Off switch on. 
• ?ress and hold the Set/Coast and 

Resurne/Accel switches 
separately for at least 2 seconds 
each while observing the "Check 
Engir1e" light. 

• Then press and hold the brake and 
clutch separately for at least 2 
seconds each while observing 
the "Check Engine" light. 

58•27 Check for Bad Contact 
or Open at the Resume/ 
Accel On Circuit 

• Turn ignition oft Greater than 
• Disconnect the vehicle harness 5 ohms or open. 

connector at the ECM. 
• Turn on the Cruise On/Off switch. 
• Findameanstopressandholdthe 

Resume switch. 
• Read resistance between socket Less than or 

G3 on the vehicle harness equal to 5 ohms. 
connector and a good ground . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

The problem is no longer present. 
Go to C1-2, page 35. Goto 
START-1, page 17, if any other 
problems are present. 

Go to 58-4 and retrace through 
the Quick-Check. 

- -

Either 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. 

Go to 58-3. 
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Set/Coast Switch .. 

•·Cruise Enable' 
Light 

ECM 

Set/Coast Ott 

SeVCoast On 

Resume/Acee! Off 

Resume/Accel On 

Cruise Enable Light 
--+--;:::=~'.'.:::=~--{lj3}-- lgnltion 

Brake/Clutch Off 

On/Off Switch Brake Switch• 

Battery Ground 

Vehicle Speed 
Sensor 

o3B--
Vehicte Speed Signal, Open Conecior· •• 

-,_,,.a,- Vehicle Speed Signal 
Vahicte 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 tor open collector Vehicle Speed sensors. 

Cruise Control Circuits 

, 
,, r 
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I• 
508 555 916 

I 

• 419 509 439 
I 

901 900 952 
417 510 

:: 451 556 557 I 

[GQ1] 
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1 2 3 

ECM Vehicle Harness Connector 
PIN 12034398 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 58 • CRUISE CONTROL SWITCHES (Cont'd.) 

STEP/SEQUENCE RESULT 

58-28 Check for Short at the 
Resume/Accel Off 
Circuit 

• Tum ignition off. Less than or 
• Disconnect the vehicle harness equal to 10,000 ohms. 

connector at the ECM. 
• Turn on the Cruise On/Off switch. 
• Find a means to press and hold the 

Resume switch. 
• Read resistance between socket Greater than 

F2 on the vehicle harness 10,000 ohms or open. 
connector and a good ground. 

58•30 Verlfv Renalrs 
• Turn ignition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Turn ignition on. Code 58 (and any 
• Clear codes. other codes l. 
• Turn on the Cruise On/Off switch. 
• Press and hold the Set/Coast 

and ResumefAccel switches 
separately for at least Any other codes 
2 seconds each. except Code 58. 

• Then press and hold the brake 
and clutch separately for at least 
2 seconds each. 

• Read historical codes. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Either the Resume switch is 
shorted or a short to ground 
exists in ckt #544. Repair short 
or replace switch. Then go 
to 58-30. 

Go to 58-3. 

Repairs are complete. 

All system diagnostics are 
complete. Please review this 
section from the start to find 
the error. -

C::o to START-1, page 17, to 
service other codes. 
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!IGHT HAND ROTATION 

TABLE6X•1 

Code 6V92 8V92 Serles 60 6l71 12V92 16V92 8V149 12V149 16V149 
Front Rear Front Rear Front Rear Front Rear 

61 or 71 1L 1L 1 1 1L 6L 1L SL 1L 1L SL 1L SL 

62 or 72 3R 3R 5 s 3R 5R 2R 6R 3R 3R 4R 2R 6R 

63 or 73 3L 3L 3 3 3L SL 2L 6L 3L 3L 4L 2L 6L 

64 or 74 2R 4R 6 6 2R 4R 4R 5R 4R 2R 6R 4R SR 

65 or 75 2L 4L 2 2 2L 4L 4L SL 4L 2L 6L 4L 5L 

66 or 76 1R 2R 4 4 1R 6R 3R 7R 2R 1R 5R 3R 7R 

67 or 77 - 2L - - - 3L 7L 2L - - 3L 7L 

68 or 78 - 1A - - 1R 8R 1R - - 1A BR 

LEFT HANO ROTATION 

Code 6V92 8V92 6l71 12V92 16V92 8V149 12V149 16V149 
Front Rear Front Rear Front Rear Front Rear 

61 or 71 1R 1R 1 1R 6R 1R BR 1R 1R 5R 1R BR 

62 or 72 2L 2L 4 2L 4L 3L 7L 2L 2L 6L 3L 7L 

63 or 73 2R 2R 2 2A 4R 3A 7A 2A 2R 6R 3R 7A 

64 or 74 3L 4L 6 3L SL 4L 5L 4L 3L 4L 4L SL 

65 or 75 3R 4R 3 3A 5R 4R 5R 4A 3R 4A 4R SR 

66or 76 1L 3L 5 1L 6L 2L 6L 3L 1L 5L 2L 6L 

67 or 77 - 3R - - - 2A 6R 3R - - 2R 6R 

68 or 78 - 1L - - 1L 8L 1L - 1L BL 



Section 4 

TROUBLESHOOTING CHARTS 

• 

E. CODE 6X (X = 1 to 8) • INJECTOR RESPONSE TIME TOO LONG 

MOTE - This chart is ooty to be used If: 
· 1) All basic mecharnca1 checks and physical inspections have been per1ormed with oo problem found, and 

2) Diagnosis of DDEC•ll was started at step Start•1 {pg 17) and you have now been referred here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

6X·1 Non 6X Code Check 

• We re there any other codes besides Yes. Service other codes 

Code 6X? before proceeding to diagnose 

Code6X. 

No other codes. Go to 6X-2. (Note: in Step 6X-2, 

be sure to verify the response 

times of all cylinders indicated 
by SX fault codes.) 

6X•2 Confirm Failure 

• Start and warm engine to operating Response time(s) Failure is still present. 

temperature (at least 86°). for code(s) received Goto6X-3. 

• Plug in DOR and select INJ RESP is0.80. 

TIMES (Mode 10) 
• 1heDDR displays in1ectorrespcnse Response time(s) Failure is no longer present (it's 

time in firing order. Read the is not 0.80. intermittent). II you still have a 

injector response times thru customer complaint along with 

several cycles. The firing Code 6X, look for the following 

sequence in relation to the code possible problems: 

received is given in Table 6X-1 

(page 300). 1 . Sticky valve 

• Note response time(s) of cylinder 2. Aeration in fuel 

number(s) in lau!I code(s). 3. Low battery 
4. Broken spring or armature 

on the injejctor. 
5. Problems in the charging 

system (loose alternator 

belt, etc.) or bad grounds . 

• 
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TABLE6X·2 

Engl-~pe 

Rlgflt Hand Rotation Left Hand Rotation 

6V92 8V92, 6L71 Serlea60 6¥92 8¥92, 6L71 8V149 8V149 

Right or Rear 62, 64, 62,64, 62, 64, 
62,64,66 

61, 63, 61, 63, 62, 64, 
Bank Codes 66 66,68 66 65 65,67 66 

Left or Front 61, 63, 61, 63, 61, 63, 61, 63, 65 
62, 64, 62,64, 61, 63, 

Bank Codes 65 65,67 65 66 66,68 65 

Englne~e 

Right Hand Rotation Left Hand Rotation 

12V92 12V92 16V92 16V92 12V92 12V92 16V92 16V92 
Front Rear Front Rear Front Rear Front Rear 

Engine Engl- 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 66 66 66,68 66,68 65 65 65,67 65,67 

Left 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 66,68 66.68 

Englne~pe 

Right Hand Rotation Left Hand Rotation 

12V149 12V149 16¥149 16V149 12V149 12V149 16¥149 16V149 
Front Rear Front Rear Front Rear Front Rear 

Engine Engl- Engine Engl- Engl- Engine Engine Engine 

Right or Rear 62,64, 62,64, 62,64, 62,64, 61, 63, 61, 63, 61, 63, 61, 63 
Bank Codes 66 66 66,68 66,68 65 65 65,67 65,67 

Left 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 66,68 66, 68 
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• 

Section4 
TROUBLESHOOTING CHARTS 

E, CODE 6X (X = 1 to SJ • INJECTOR RESPONSE TIME TOO LONG (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

6X•3 Check for Multiple 
6XCodes 

• Note how many SX Codes were Only one SX Code. GotoSX-4. 
logged and confirmed in Step 
6X-1. A116X Codes ,.,o to 6X-10. 

were logged (six codes 
for a 6 cyl, eight codes 
for an 8 cyl.). 

All 6X Codes Go to 6X-12. 
for one bank of injectors 
(refer to Table 6X-1 ) . 
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TABLIEIIX-3 

A I 612 I L 
B 

0 
614 K 

C 618 0 J 
D 616 H 
E 620 G 

Injector 
Hamaaa 

Connec,tor 
Cod• Socket to 

61 L 
PIN 12040947 PIN 12065143 

COLOR BLACK COLOR GRAY 

62 A 
tl3 K 
6,4 B 
65 
66 0 
67 J 

5.JNay, Injector Harness Connectors 
68 C 
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ECM 

tn;.etor 8 Powwi" o,~ 
l"1«l0t D ~ on..,­
tniec:tor H Pow1r o,;,,... 
1~10< f Pewit Or,_ 
ln,>eel01"$ &.0.F,1-1 ~hsm E 

lnJK!O' £ Pc,,,tir o,,,,., 
lf'l_,t,e!ar G Pow1t Orivef 

MJ«tor C ~r o,,,... 
11'1,-elOf A 9-1 o,,_.., 

••NUffibet11n 
l:\&NlltfhellS 

- loran 
4V92 conh;11ra1mn 

1•Not1 Some IPPht:•t~ may,_.,. crrc.,,t Ml~ ins11ac: ,ot IIAH I 

ECM Power and Injector Circuits 

Electronic Unit Injector (EUI) 
Series 92 
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ln)ecto, -"·-·· Connec,to, 
Socket 
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G 
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G 
E 
G 
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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•4 Injector Resistance 
Check 

• Tum ignition oil. Greater than Goto6X-5. 
• Unplug DDR. 1 ohm. 
• Disconnect both 5-way injector 

harness connectors at the ECM. Less than or Goto 6X-6. 
• 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 FlndOnen 
• Remove the rocker arm cover Less than or Replace injector. 

corresponding to the injector equal to 1 ohm. Then go to 6X-30. 
poi:ited to by Code 6X (the DDR 
INJ RESP TIMES screen indicated Greater than An open exists in wires from 
the faulty cylinder). 1 ohm. which the resistance was just 

• D:sconnect 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 me 5-way 
injector harness connector sockets 
associated with the 6X Code 
received . 
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A 
B 
C 
D 
E 

D 

PIN 12040947 
COLOR Bl.ACK 

612 
614 
618 
616 
620 

PIN 12065143 
COLOR GRAY 

L 
K 
J 
H 
G 

~ .... ., __ \O< 

~(91aclt) 

~•"-°""' ~o"°"'~ 
~l'i,..,_~ 
...,__F,,_~ 
~ 9.0.F>t ,-1.,.., l 

"--'-------------,,. ___________ ~ 

-·­..... 
___,."-.G.Ul-...., G ___.,,,_~ 
lr,fK!Cf"Ci"-0,,.. ._.e:-...-

,, ... 

~

' .,...,,_. 

loll - • 
1511 .. ....., 

: I0""1P•-· 

---•~cir-- 11-------------' 
---------'~ ............. ---~ --

5-Way, Injector Harness Connectors ECM Power and Injector Circuits 

-., 
'2 
63 .. .. .. 
67 .. 

Page352 

T.UUSJl4 

L .. 
K 
B 

0 
J 
C 

.. 
G 
E 
G 
E 
G 
E 
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Electronic Unit Injector {EU/) 
Series 92 
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----------
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Section4 
TROUBLESHOOTING CHARTS 

E, CODE 6X (X = 1 to 8) • INJECTOR RESPONSE TIME TOO LONG (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

6X•6 Check for Short to 
Retum 

• Referring to Table 6X-2, remove Less than or A short exists between the wires 
the rocker arm cover equal to 10,000 ohms. where the resistance was just 
corresponding to the injector that's read. Repair short Then go to 
being pointed to by Code 6X. 6X-30. 

• Disconnect the two wires of the 
injector being pointed to. Greater than Goto 6X-7. 

• Referring to Table 6X-3, read the or equal to 10,000 ohms. 
resistance between the 5-way 
iniector harness connector sockets 
associated with the 6X Code 
received. 

6X•7 Check for Short to 
Ground 

• W:Jrking 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 ohms. 
the injector drive wire (the 
wire number in the range Resistance from A short exists between injector 
611-616) 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 ohms. 
the injector (the iniector with the 
disconnected wires) and a good Resistance from Look for cause o! short. If 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 Sianal 
• Reconnect both 5-way injector light flashes Goto6X-9. 

harness connectors at the ECM. • or is steady on. 
• Looking at the injector with the 

disconnected wires, reattach the No light. Go to 6X-10. 
injector drive wire. 

• With a 6-voft test light, monitor the 
injector on the return side (where 
no wire is attached) with respect 
to ground while cranking the 
engine. 
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A 
B 
C 
D 
E 

Electronic Unit Injector (EUI) 
Series 92 

P/N 1204094 7 
COLOR BLACK 

612 
614 
618 
616 
620 

611 
613 
617 
615 
619 

P/N 12065143 
COLOR GRAY 

5 Way, Injector Harness Connectors 

Electronic Control Module (ECM) 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 6X IX= 1 to 8) • INJECTOR RESPONSE TIME TOO LONG (Cont'd,) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

6X•9 Check lnl&c:lor 
• Turn ignition off. No Codes. Goto6X-30. 

• Disconnect the injector drive line 
again. Same6X Code Go to 6X-10. 

• Also disconnect the injector drive as before. 
and return lines (wires) from 
another nearby injector. 6XCode now Replace original suspect 

• Swap injectors and reattach all points to nearby cylinder, injector. 

injector drive and return wires. i.e., it followed the injector 

• Clear codes. (refer to Table 6X-1 to see 

• Start and warm engine until at which cylinder is being 

operating temperature or until the pointed to. 
"Check Engine" light comes on. 

• Slop engine. 
• Read historical codes. 

6X,10 Check ECM 
Connectors 

• Check terminals at both 5-way, Terminals and Go to GX-11. 

in1ector harness connectors (both connectors are OKAY 
the harness and the ECM sides) 
for damage: bent, corroded and Problem found. Repair terminals/connectors. 

unsealed pins or sockets Then go to 6X-30 

6X,11 Check for Other 
Possible Ceuses 

• Check if any of the following Problem found. Repair. Then go to 6X ·30. 

problems are evident· 
No problems Replace ECM. Then go to 6X-30. 

1. Aerated fuel or found. 
row fuel pressure. 

2. Sticky valve. 
3. Cold fuel. 
4. Low battery. 
5. Broken spring or armature 

on the injector. 
6. Problems in the charging 

system (loose alternator 
belt, etc.) or bad grounds. 
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D 

6-Way Power Harness Connector 
PIN 12066317 

--------------;-
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ECM 

tn1ee«:ir B ~ Orn•~ 

lnJ9(:!0f D Powtir Ori¥tlr 
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N'\j9Cto1'£~C){Mf 
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S Way. ll'\fKIOf 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 6X (X; 1 to 8) • INJECTOR RESPONSE TIME TOO LONG (Cont'd.) 

STEPiSEQUENCE RESULT WHAT TO DO NEXT 

6X 0 12 Check ECM Fuses 
• Check both20 Amp fuses or circuit Fuses or Go to 6X-13. 

breakers to the ECM. circuit breakers blown. 

Fuses or Goto6X-15. 
circuit breakers are okay. 

6X 0 13 Check for Short 
• Repla.cefuse(s)orresetbreaker(s). Fuses or Go to SX-14. 
• Runenginetoseeillusesor circuit circuit breakers blown. 

breakers blow again. 
Fuses or Go to SX-30. 
circuit breakers are okay. 

6X,14 Check ECM Power 
• Turn ignition off. Greater than Go to 6X-15. 
• Disconnect the 6-way. power or equal to 11 .5 volts 

harness connector. for each reading. 
• Read voltage on socket A (red -

lead) to a good ground (black Less than Short exists between Bank A 
lead). 11 .5 volts on any reading. Power (ckt #240) or Bank B 

• Also read voltage on sockets B, E Power (ckt #241) and ground. 
and F (red lead) to a good Repair short. Then go to 6X-30. 
ground 

6X•15 Check for Ooen 
• Read voltage on socket E or F (red Both readings Go to 6X-16. 

lead) to socket C or D (black are greater than or 
lead) oi the 6-way, power harness equal to 11.S volts. 
connector. 

• Also read voltage on socket A or Either reading Bank A Power (ckt #240) or 
B (red lead) to socket C or D is less than Bank B Power (ckt #241) is 
(black lead) of the 6--way, power 11.S volts. open. Repair open. Then go to 
harness connector. 6X-30. 
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Section4 
TROUBLESHOOTING CHARTS 

E. CODE 6X (X = 1 to 8) • INJECTOR RESPONSE TIME TOO LONG (Cont'd.) 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

6X·16 Check for Good 
QroundLlne 

• Read resistance between socket Both readings Go to 6X-17. 
C of the 6-way power harness are less than or 
connector and a good ground. equal to 5 ohms. 

• Also read resistance between 
socket D of the 6-way power Either reading Ground line (ckt #150) is open 
harness connector and a good is greater than Repair open. Then go to 6X-30. 
ground. 5ohms. 

6X•17 Check Return Line 
• Dtsconnect both 5-way injector Either reading Injector Driver Return line (ckt 

harness connectors at the ECM. is greater than 5 ohms. #619 or #620) is open. Repair 
• Read resistance between socke:s open. Then go to 6X-30 

G and L of the 5-way injector 
harness connector. Both readings Go to 6X-10. 

• Also read resistance between are less than or 
sockets A and E of the other equal to 5 ohms. 
5-way. inJector harness connector. 

-· 

6X,30 Verlfv Reoeirs 
• Turn ignition off. Code 25 (no codes). Repairs are complete. 
• Reconnect all connectors. 
• Turn ignition on. Code 6X (and All 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. 
• If "Check Engine" light does not 

stay on. stal'1 engine and run for Any other codes Goto START-1, page 17, to 
1 minute or until "Check Engine" except COde 6X. service other codes. 
light comes on. Stop engine. 

• Read historical codes. 
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Section 4 
TROUBLESHOOTING CHARTS 

~ E. CODE 7X (X = 1 to 8) • INJECTOR RESPONSE TIME TOO SHORT 

- NOTE- This chart is only to be used if: · 

-

-

1} AH basic mechanicar ctteck.s and physical inspections have been performed with no probJem found, and 
2} Diagnosis ot DDEC-U 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 
Check• 

• Check if any of the following Problem found. 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 tnlector 
• Turn ignition off. Code 25 (no codes). Problem may be intermittent. If 
• Note the cylinder(s) associated you cannot get it to recur, go to 

with 7X code(s) (the DOR INJ START-1, page 17. 
RESP TIMES screen indicated the 
cylinder). Same 7X Code as before,-► Check for intermittent open or 

• Clear codes. short at injector drive and return 
• Remove the rocker arm cover. wires where original 7X Code 
• Swap the injectorfromthe cylinder pointed to. Repair, then go to 

being pointed to with an injector 7X-3 
from another cylinder. 

• Start and warmenginetooperating 7XCode now Replaceoriginal suspect injector. 
temperature or until "Check points to nearby injector Then go to 7X-30. 
Engine" light comes on. (i.e., the Code follows the 

• Read historical codes. injector. 

7X•3 Replace Injector 
Hames• 

• Tum ignition off. No codes. Goto 7X-30. 
• Replace injector harness. 
• Reconnect all connectors. Any codes. Go to START-1, page 17. 
• Clear codes. 
• Start engine. 
• Check Mode #10 and Mode #1. 
• Stop engine. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. CODE 7 (X = 1 to 8) • INJECTOR RESPONSE TIME TOO SHORT (Cont'd.J 

May 1988 

STEP/SEQUENCE 

7X•30 Verlfv ReDalrs 
• Turn ignition oft 
• Reconnect all connectors. 
• Turn ignition on. 
• Clear codes. 
• Note status of "Check Engine" 

light. 
• 11 "Check Engine" lighl does not 

stay on, start and run engine until 
at operating temperature or until 
the "Check Engine" light comes 
on. 

• Read historical codes. 

RESULT 

Code 25 (no codes). 

Code 7X (and 
any other codes). 

Any other codes 
except Code 7X. 

Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Repairs are complete. 

All system diagnostics are 
complele. Please review this 
section from the first step to find 
the error. 

GotoSTART-1, page 17, lo 
service other codes. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. CODE 85 • ENGINE OVERSPEED 

NOTE- This chart is o!"l!y to be used if: 
1) Al! basic mecha11ica! checks and physical inspect.ans have been performed with no problem found, and 
2) Diagnosis o1 DDEC-1! was star1ed 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 look like the following example (there will be more display if more 

codes are logged in addition to Code 85): 

line 1 = 
line 2 = 
Une3 = 
line4 = 
Line 5 = 

85 ENG OVERSPEED 
352 START HR 
15 SECONDS 
1 OCCUR 

368 ENG HOURS 

02 
02 
02 
02 
38 

May 1988 

This is what the display means. 
Line 1 = A Code 85, engine overspeed was logged. It is being displayed as part of the Mode 

02 display. 
line 2 = The Code 85 condition was first seen a: 352 engine hours (number of hours the engine 

has been in use since coming off the assembly line). 
line 3 = The total durar,on of Code 85 conditions logged was 15 seconds. 
Line 4 = 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 available for: 

• Code 22 (Throttle Position Sensor Low) 
• Code 43 (Low Coolant) 
• Code 44 (Engine Overtempera!ure) 
• Code 45 (Low Oil Pressure) 
• Code 85 (Engine Overspeed) 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E. ENGSV • ENGINE HARNESS + 5 VOLT SUPPLY 

NOTE - This chart is only to be used if: 
, ) AH oasic mechanic a! checks and physical inspections have been performed with no problem found, and 
2) Olagnosrs of DDEC-11 was started at step Start-1 (pg 17) and you haYe now been reiened here. 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

ENG5V•1 Check for Low 
Batterv Voltaae 

• Was there also a Code 46? Yes. Go to 46-1, page 247. 

No. Go to ENGSV-2. 

ENG5V•2 Check for + 5 Volts 
• Turn ignition off. Less than Go to ENGSV-6. 
• OisconnecttheOilPressureSensor 4.7 volts. 

(OPS) 
• Tum ignition on Greater than Go to ENGSV-10. 
• Read voltage on the OPS harness 5.2 volts. 

connector, socket C (red lead) to 
socket A (black lead). Between 4.7 Go to ENGSV-3. 

and 5 .2 volts . 

ENG5V•3 OPS Check Using 
the TBS 

• Turn ignition ott. less than Go to ENGSV-4. 
• Reconnectthe Oil Pressure Sensor 4.7 volts or greater 

(OPS). than 5.2 volts. 
• Disconnect the Turbo Boost Sensor 

(TBS) Between 4.7 Go to ENG5V-5. 
• Turn ignition on. and 5.2 volts. 
• Read voltage on the TBS harness 

connector, socket C (red lead) to 
socket A (black lead). 

ENGSV-4 Check OPS 
Connectors 

• Inspect terminals at the OPS Terminals and Replace OPS. Then go 
connectors (sensor side and connectors are okay. to ENGSV-30. 
harness side) for damage; bent. 
corroded and unseated pins Problem found. Repair terminals/connectors. 
or sockets . Then go to ENG~V-30. 

-
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Section 4 
TROUBLESHOOTING CHARTS 

E. ENGSV . ENGINE HARNESS + 5 VOLT SUPPLY (Cont'd.) 

STEP/SEQUENCE RESULT 

ENG5V•5 Check ECM 
Connectors 

• Check terminals at the ECM engine Terminals and 
harness connector (both the ECM connectors are okay. 
and harness side) for damage; bent, 
corroded and unseated pins Problem found. 
or sockets. 

ENGSV-6 TBS Check 
• Turn ignition off. Less than 
• Reconnect the Oil Pressure Sensor 4.7 volts. 

(OPS). 
• Disconnectthe Turbo Boost Sensor Greater than 

(TBS) or equal to 4. 7 volts. 

• Turn ignition on. 
• Read \/0ltage on the TBS harness 

connector, socke: C (red lead) to 
socket A (black lead). 

ENG5V•7 Check TBS 
Connectors 

• Inspect terminals at the TBS Terminals and 
connectors (sensor side and connectors are okay. 
harness side) for damage, 
corrosion, and unseated pins Problem found. 
or sockets. 

ENGSV-8 Check for +SY or 
Return Ooen 

• Turn ignition off. Less than 
• Disconnect the engine harness or equal to 5 ohms. 

connector at the ECM. 
• Install a jumper wire between Greater than 

sockets A and C of the TBS 5 ohms or open. 
harness connector. 

• Read resistance between sockets 
W1 and Y2 of the engine harness 
connector. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Replace ECM. Then go 
to ENGSV-30. 

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

Go to ENGSV-8. 

Go to ENGSV-7. 

Replace TBS. Then go 
to ENGSV-30 

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

Go to ENGSV-9. 

Either the engine + 5 volt line 
(ckt #416) or the sensor return 
line (ckt #452) is open. Repair 
open. Then go to ENGSV-30. 
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Section 4 
TROUBLESHOOTING CHARTS 

E. ENGSV. ENGINE HARNESS + 5 VOLT SUPPLY (Cont'd.) 

STEP/SEQUENCE RESULT 

ENG5V•9 Check for Short to 
Ground 

• Turn ignition off. Both readings are 

• Remove jumper wire. greater than 10,000 

• Read resistance between scckets ohms or open. 
A and C of the TBS harness 
connector. Either reading is 

• Also read resistance between less than or equal 
socket C of the TBS harness to 10,000 ohms. 
connector and a good ground. 

ENG5V•10 Check for Short to 
Batte-+ 

• Turn ignition ott. All readings are 
• Remove both 20 Amp fuses to the greater than 10,000 

ECM. ohms or open. 
• Disconnect at: five connectors at 

the ECM Any reading is 
• Read resistance between socket less than or equal 

W1 on engine harness connector to 10,000 ohms. 
and B3 on the vehicle harness 
connector. 

• Also read resistance between 
socket W1 on the engine harness 
connector and the following 
sockets on the 6-way power 
harness connector: A. B. E and F. 

ENGSV-30 Verlfv ReDalrs 
• Turn ignition ott. Code 25 (no codes). 

• Reconnect all connectors. 
• Reconnect fuses or circurt breakers Codes which 

if necessary. brought you to Chart 
• Turn ignition on. ENG5V are still there. 

• Clear codes. 
• If "Check Engine" light does not 

stay on. start engine and run for Any codes except 

1 minute or until "Check Engine" those which brought 
light comes on. you to Chart ENG5V. 

• Stop engine. 
• Read historical codes . 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Go to ENG5V-5 

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. 

Go to ENG5V-5. 

A short exists between sockets 
where less than 10,000 ohms 
res·1stance was read. t=lepair short 
Then go to ENG5V-30. 

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. 
to service other codes. 
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Sectlon4 
TROUBLESHOOTING CHARTS 

E, VEH5V • VEHICLE HARNESS + 5 VOLT SUPPLY 

NOTE- This cnart is only to be used ii: 
i) All basic rnechan1ca1 checks and physica\ lnspections have been perlormed with no probtem found, arid 

2) Diagnosis of DDEC-1! was started at step Start• 1 (pg 17) and you have nOft' been referred here 

STEP/SEQUENCE RESULT WHAT TO DO NEXT 

VEH5V•1 Check fOf' Low 
Batte~ Voltaoe 

• Is there also an active Code 46? Yes. Goto46-1,page277. 

No. Go to VEHSV-2. 

VEM5V•2 Check for + 5 Volta 
atTPS 

• Turn ignition off. Less than Go to VEH5V-3. 

• Disconnect the Throttle Position 4.7 volts. 
Sensor (TPS). 

• Turn ignition on. Greater than Go to VEHSV-11. 

• Read voltage on the TPS harness 5.2 volts 
connector, pin C (red lead) to pin 
A (black lead) Between 4.7 Go to VEH5V-B. 

and 5.2 volts. 

VEH5V•3 Check for + SY or 
Return o ... n 

• Turn ignrtion ott. Less than Go to VEHSV-4. 

• Disconnect the vehicle harness or equal to 5 ohms. 
connector at the ECM. 

• Install a jumper wire between pins Greater than Either the engine + 5 volt line 

A and C of the TPS harness 5 ohms or open. (ckt #916) or the sensor return 

connector. line (ckt #952) is open). Repair 

• Read resistance between sockets open. Then go to VEH5V-30. 

A3 and C3 of the vehicle harness 
connector. 

May 1988 Copyright 1988 Detroit Diesel Corporation Page373 



Page374 

(') 

Thlottle tios>!ion 
S.".or (!"PS) 

~u!r•I 
lnllftoek 
Sw,ti:11 

952 510 

.,,---,f-!------.,, 
"' ....,.,_ _____ ,,, 

ECM 

PTOSA S11,'1na1 

TPS $1gl\lil 

~~----­-M 
Power Take-Off Speed Adjust 
(PTOSA) and Throttle Position 

Sensor (TPS) Circuits 

Power Take-Off Speed Adjust Sensor 
(PTOSA) 

=---

Power Take-Off Speed Adjust 
Harness Connector 

PIN 12015793 

Copyright 1988 Detroit Diesel Corporation May 1988 



Section 4 

TROUBLESHOOTING CHARTS 

- E. VEHSV. VEHICLE HARNESS +5 VOLT SUPPLY (Cont'd,) 

STEP/SEQUENCE RESULT 

YEHSV-4 Check for +5 Volt 
Short to Ground 

• Remove jumper wire. Both readings are 

• Disconnect PTOSA and/or Fast greater than 10,000 

Idle resistor network if installed. ohms or open. 

• Read resistance between pins A 
and C of the TPS harness Either reading is 
connector. less than or equal 

• Also read resistance between pin to 10,000 ohms. 
C or the TPS harness connector 
and a good ground. 

YEHSV•S Check If There la a 
PTOSA Sensor 

• Does the engine have a Power No. 
Take-off Speed AdJust (PTOSA) 
Sensor? 

Yes 

VEH5V•6 + 5 Volt Check 
Usina the PTOSA 

• Turn ignition oil. Less than 

• Disconnect the Power Take-Off 4.7 volts. 
Speed Adjust (PTOSA) Sensor 
and/or Fast Idle resistor network. 

• Turn ignition on. 
• Read voltage on the PTOSA 

harness connector, socket C (red Greater than 

lead) to socket A (black lead). or equal to 4. 7 volts. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

GotoVEHSV-10. 

Go to VEHSV-5 

The engine + 5 volt line (ckt 
#916) is shorted to either the 
sensor return line (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 to 
VEH5V-30. 

Go to VEH5V-6. 

The engine + 5 volt line (ck! 

#916) is shorted to either the 
sensor return line (ck! #952) or 
to chassis ground. Repair short. 
Then go to VEHSV-30 

Go to VEH5V-12. 
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Section 4 
TROUBLESHOOTING CHARTS 

IE. YEHSV. VEHICLE HARNESS + 5 VOLT SUPPLY (Cont'd.) 

STEP/SEQUENCE RESULT 

VEHSV•7 Check PTOSA 
Sensor Connectors 

• Inspect terminals at the PTOSA Terminals and 
connectors (sensor side and connectors are okay. 
harness side) for damage; bent, 
corroded and unseated pins Problem found. 
or sockets. 

VEH5V•8 Check TPS 
• Tum ignition ott. Getting 20· 30 
• Reconnect the Tnrottle Position counts at no throttle 

Sensor (TPS) connector. and no more than 235 
• Turn ignition on. counts at full throttle. 
• Select Throttle Sensor for display 

on the DDR (MODE 07) Not getting the 
• Observe throttle counts at both no above readings. 

throttle and full throttle (engine 
not running). 

VEHSV•9 Check TPS 
Connectors 

• Turn ignition off. Terminals and 
• Disconnect the Throttle Position connectors are okay. 

Sensor (TPS). 
• Inspect terminals at the TPS Problem found. 

connectors (sensor side and 
harness side) for damage; bent, 
corroded and unseated pins or 
sockets. 
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WHAT TO DO NEXT 

.Replace PTOSA. Then go 
to VEH5V·30. 

Repajr terminals/connectors. 
Then go to VEHSV-30. 

Go to VEHSV-10. 

Go to VEHSV-9. 

Replace TPS. Then go 
lo VEHSV-30 

Repair terminals/connectors. 
Then go to VEHSV-30 

Page377 



Page378 

6-Way Power Harness Connector 
P/N 12066317 

I 

[4 508 555 916 
~ 419 509 43-9 

901 900 952 

It s,o 417 

It ,s, 5~ 557 i 

[!gJJ 
~ 541 54• 903 I 

528 543 545 

523 5Z• t15 

S,,f.T 531 908 

~5 902 972 

2 3 

• 
B 

C 

0 

E 

F 

G 

" J 

K 

ECM Vehicle Harness Connector 
PIN 12034398 

_T,._ 

~ .. ,:',_OAT•~•: 

"' 2QA· 2'1 

ECM -­TPS Sifn&I 

Battery • i81N A) 

Battery • (8',N< A( 

Battlt!"f .. fhnk a, 
~ • ,:a.,,.S! 

.. 

., 
0 

C 

w 

... 

~ L,_ _____ _ 

"°""""" 

Power Take-Off Speed Adjust (PTOSA) and Throttle Position Sensor (TPS) Circuits 

Copyright 1988 Detroit Diesel Corporation May 1988 



Section4 
TROUBLESHOOTING CHARTS 

E. VEHSV • VEHICLE HARNESS +5 VOLT SUPPLY (Cont'd,I 

STEP/SEQUENCE RESULT 

VEHSV-10 Check ECM 
Connectors 

• Turn ignition oft Terminals and 
• Disconnect the vehicle harness connectors are okay. 

connector at the ECM (if not 
already disconnected). Problem found 

• CheckterminalsattheECMvehicle 
harness connector (both the ECM 
and harness side J for damage; 
bent. corroded and unseated pins 
or sockets. Especially terminals 
#952. #916, #417 and #510. 
Install new terminal if in doubt 

VEHSV-11 CheckforShortto 
Batte~+ 

• Turn ignition off. All readings are 
• Pu!' both 20 Amp fuses (or circuit greater than 10,000 

breakers) to the ECM. ohms or open. 

• Disconnect the vehicle harness 
and 6-way power harness Any reading is 
connectors at the ECM. less than 10,000 ohms 

• Read res,stance between sockets 
A3 and 83 on the vehicle harness 
connector. 

• Also read resistance between 
socket A3 on the vehicle harness 
connector and the following 
sockets on the 6-way power 
harness connector: A, 8, E and F. 

VEHSV-12 Ogen Check 
• Connect TPS. Both 4.7 to 
• Turn ignition on. 5.2 volts. 
• Read voltage on PTOSA harness 

connector, socket C ( read lead) 
and a good battery ground. 

• Repeat above only place red lead Pin C greater 
is socket A of the PTOSA than 4.7 volts and 
connector. Pin A is zero volts. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

Replace ECM. Then go 
to VEH5V-30. 

Repair terminals/connectors. 
Then go to VEH5V-30. 

. Go to VEH5V-10. 

A short exists between the engine 
+5 volt line (ckt #916) and the 
line(s) where less than 10,000 
ohms was read (either: ckt #240, 
#241 or #439). Repair short. 
Then go to VEH5V-30. 

Repair open from ckt #952 to 
ECM. (Look at ECM terminal) 
Repair open, then go to 
VEH5V-30. 

Go to VEH5V-7. 

Page379 
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, 

!I 

4 

' 

508 .,. 
90, 

,,o .. , 

6-Way Power Harness Connector · 
PIN 12066317 

555 .,. • !,09 '39 
goo .,, • 

• 
B 
C 

'" 0 , .. >51 • 
~ .. , , .. 903 • ,, . .. , ,., G 

523 ,,, "' " 
'" "' 908 

l ,o, 902 912 

J 

• 
2 3 

ECM Vehicle Harness Connector 
PIN 12034398 

£CM 

PTOSA ...... --
Ba!t..-y .. (Baftk A) 

Balte-1') • l8'tik A) 

aa-11..,.,. • ca.~ a, 
&lilt:!)' • (Svw,, Bl 

='------­
Coi,ne,c11)f 

Power Take-Off Speed Adjust (PTOSA) and Throttle Position Sensor (TPS) Circulls 

Copyright 1988 Detroit Diesel Corporation 

-

May 1988 



-
Section 4 

TROUBLESHOOTING CHARTS 

E. VEHSV. VEHICLE HARNESS +5 VOLT SUPPLY (Cont'd,} 

STEP/SEQUENCE RESULT 

VEHSY-30 Verltv Renelrs 
• Turn ignition off. Code 25 (no codes). 
• Reconnect all connectors. 
• Reconnect fuses or circuit breakers Codes which 

if necessary. brought you to Chart 
• Tum ignition on. VEHSV are still there. 
• Clear codes. 
• If "Check Engine" light does not 

stay on, start engine and run for Any codes except 
1 minute or until "Check Engine" those which brought 
ligh1 comes on. you to Chan VEHSV. 

• Stop engine. 
• Read nistorical codes. 

May 1988 Copyright 1988 Detroit Diesel Corporation 

WHAT TO DO NEXT 

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, to 
service other codes. 

Page 381 



INJH;TQR A INJf(;TOR E 

1-'- [~' 
GIi "' '" "" '" 620 '" 

SERIES60 

ECM/INJECTOR HARNESS 

INJECTOR D 

' 

"" "' 

'" 

LABEL 

INJ B f'OWER OAI\IE 
INJ D POWER DRIVE 
INJ f POWERORtVE 
INJ. B 0-F RETURN 

£.CM 8AHK S FUS£0-POW£A 
H:t.1 OANK B FUSCO.POWER 
GROUND 
GROUND 
EC:M DANK A FUSED,PQWf.R 
ECM BANI< A l'U$£D-POWER 

INJ. A,C E RETURN 
INJ E POWER ORtVE 
1NJ C POWER DRIVE 
INJ A POWER DRIVE 

WIRE PIN 12(16,1915 

WIRE NO. SOCM.ET 

,,, A 

'" • 
'" 0 

"" ' '" • 
'" • "" C 

''° 0 , .. 
' , .. F 

'" 0 
, 615 H ,,, 

' '" l 

L _ _L __ L_ _ _L __ L_ _ _l_~-,L _ _L __ J_ _ _LG_AO_M __ -,L,-_J•~i~ j D rn ~r-c-~-.-:"~'".-.-)--_;;;_:::s _ _r,;=,-."' .... ~'1·;:. ___ =_?=~;:._--c-~-,j~lf-i?-)--,~ M NO tJ COLOfl NATURAL 

CAVITY ~ 
PIN120<!09ot1 ™ 

COi.OR BLACK I -----= 
I 

(11 PIN l:?061).117 
COLOR ALACK 
SH SCHEM4TIC6 
mR PoWEA HARNESS 

PIN 12'06!'i1_.J 
COLOR GRAY 

W(R< 
NO 

I flll 
I( Ml 

""" H ;,1•,-· 
(, .. ,~ 

CAVITY 

Sch(lmi,Uc 1 



INJFGTOR D 

'" ,a 
"" "' '"' '" "' 

INJECTOR H 

'" 

"" 613, 

WIRE 
NO 

611 1' 
,,~ n 

L __ L __ L _ _, ___ L _ _,_ __ _, __ -'-Jlt- ::: ~ 

GROMMET 

.., ' 
CA'IIT'( 

PIN 11(1,lf1.M7 
COLOR BLACK 

,,, 

8V•92 

ECM/INJECTOR HARNESS 

LABFL Wlflf. NO 

INJ B POWfA OAIVE 
tNJ O POWfA OAIV( 
INJ Ii POWER DRIVE 
INJ F POWEflOAIVf 
INJ BOH-14'£.tURM 

ECM BANK B rusw POWER 
ECM BANK B rusrn POW EH 
GROtlNO 
OflOUNO 
EC~ BANK A FUSFD POWER 
Et;M HANK A FUSEO-f>OWEA 

INJ. A C,E O R[HJRN 
tNJ. E POWrn (.IAIVE 
INJ O POWER DAM'. 
INJ C POWFR OAIVE 
INJ A POWER Ol'IIVf 

PIN 1;7()6.(!HS 
COtOO NA lOllAl 

,JO~ 0 DD (11 / 
""AOCl'lr r 

(j\ PIN 12()66.Jll 
COLOR BLACK 
SEE SCHEMATIC 6 

"' ,,. 
'" 6'6 ,,. ,., ,., 
ISO 
1,0 

240 

"" '" 61~ 

"' 61:l 

"' 

FOR POWER f4ARNESS 

SOCKET 

A 
0 
C 
0 

' A 

• C 
D 

• 
' G 

" 
' L 

WIRE 
NO 

'" 

"' '" 

tNJEC10A G 
2l 

"' "' 

1 ::;_ttt'---~--~-~--
11 61~ 
G f;l~ 

u 

F>IN 12065U3 
COLOA GRAY 

CA'I\TY 
0 

I 

tNJEC10flC .. 
-~),, 

11 

'" '" 

INJ(CTOO E 
<l 

'1 T ~' 

I 

"' 615 

Schemallc 2 



INJEctOR fl 

'" ,a INJfCfOll 0 

'" 
INJECfOR I' 

" 

WIRE 
NO 

(dl II 

--r,14 n 
'---'---''---,~i---'----'jlt-~~ :; 

GROMMEl 

r,,o r 
CAVITY 

PIN 12041!!147 

COi.OH fltACK 

'" 

6V,92 

ECM/INJECTOR HARNESS 

lAll[l WIRl NO 

!NJ 8 POWfA OAIVf 
!NJ D POWER OAl\f[ 
INJ f POWER DRIVE 
INJ fl I) F ttEJURN 

ECM IJANK 8 FUSED-POWfA 
t:CM llANK 9 F'U$EO-POW£R 
GROUND 
<,ROUND 
lCM EIANk A FUSCO.POWER 
tCM BAN°" A FUSED,f'OWE:A 

JNJ A·C·E R[lURN 
tNJ E POWERORIVE 
INJ. C POWER DfllVI: 
INJ A POWER OAIVE 

PtN 12064915 
COLOR t-1,._HIRAL 

(J!J>IN 1:xlf,6317 
COlOR RLACI\ 
S(E SCHEMATIC 6 

1!12 ... 
"' "" ,., ,., 
'"' ,,. 
"" "" '" '" '" '" 

fOfl POWlR HARNESS 

SOCKET 

A 

' 0 

' A 

• C 
0 
E 

' G 
H 

' L 

!NJ[ClOR A INJECTOR E INJECfORC 
Ol 2l Jl 

[ ~:] I 'fll' 

I I 
'11 f' 

619 "' '" "' "' 603 

"'"' NO. 

'~:i.==i1~~~-~~~-~~ 
H 61',::3 
(, ~•1 

CAVITY 

P/Nl2005143 
COlOA ()R.-,Y 

Schemalic 3 



INJfCIOllA 

' 
my-

ll1U 

INJfClOll f INJEC1011 C 

' ' 

l I_ =u l_=il 
"' "" 

[8ANKAI 

"' "" 620 

(BANkBI 

6L-71 

ECM/INJECTOR HARNESS 

'" 

PIN 1:/0409~7 
COLOR 01.ACK 

'" 

LABEL WIRE NO 

!NJ 8 f'O\NER Of'llVE 
INJ D POWER DRIVE 
INJ f' POWEfl URIVE 
INJ B D·F RE Tl.JAN 

ECM BANK 0 FUSED POWER 
E.CM BANK 8 FUSED-POWER 
GROUND 
GA(NNO 
ECM BANI< A FUSf:D.l'QWEA 
H",M fl;.11.NI\ 11\ fl1Sl;JH1.)Wl;FI 

INJ A C-E RETURN 
INJ, f_ POWERORIVE 
INJ C POWER DRIVE 
INJ ~ POWER ORI\IE 

PIN 170&l91~ 
Cot.OR NATURAL 

1 In., n n., gl 1 
'.1, fl C 0£ r 

(•! PIN 12066317 
COLOR (RACK 

'" "' '" 620 , .. ,., 
'"' ,,. ,., , .. 
"' '" "' "' 

SEE SCHEMATIC e 
FOR f>OWEA HARNf'SS 

SOCKl:f 

' • 0 

' ' • C 
0 

' f 
G 
H 

• 
l 

P<N 120651~3 
COLOR GRAY 

WIRE 
NO 

,.1, 
I PLU(; 
" ,.,·,-··· 
,, 1,1'1-

CAVITY 

Schematic 4 



o" 
PRfSSURF 
Sf'NSQR 

rQ, .B 
llO<l/909 BLACK C 

~tJU 
l(MPrttA.llfflf ~ A, 

SENSClH ~B 

17040T$3 BLACK 

4S2 BLK 
510 BR----1----
~11'> GAA 

TIMING 
Rff[RENCE 

SENSOR 

SYNC 

REf'Hlf.NCE 
S(NS()R 

ENGINE SENSORS 

12041411 GRAY 

m!S): 
t204n7~1 BLACI\ 

(I; 
1701538<1 GRAY 

WIR~ COLOR 
NO 

WIRE 
NO 
9?:i 

"' 

COLOfl 

BWFDK---.__ 
BUJE Ok.lWHI 

:~ ~~~~ 
17tl>l6oll OlACK f'flOPR!FTARV 

0.-.fALlfllK !€ ___ ¾_1_l ____ , 

1" ~l~~:7::1 111 

... 
GRA~ 

'" ORE[N 1.l 
~52 "" 

L _, ~:ci c~~4ir6roR: 
:wnH PLUGS TO PA0-1 

1TECI CONNECTOR ( 
.-------- _11200<'641 _____ J 

: USED ON METHANOL I 
: ENGINE ONLY AT : 
: THIS TIME l 
1 1 

I WIRE GOES COLOR I 
: NO TO : 

I PWM~J I 
I GtOW PLOO 9 10 11G ORG/DLI( I 

l ~~:~Ol I 
l BYPASS 

BLOVi/EA 909 116 GREEN LTIYEl 
: CONTROL : 

L-------------------~ TURBO BOOST 
$1::NSOR 

e,2 eu<.--,.._..Jr--'==c....----------------------------.J 
•12 OON 

r.NGIN[ HARNESS 
)0 PIN CQNNl;ClOR 

1203'1~00 
COLOR Bl.ACK 

'NOT AVAILABLE AT THIS TIME 

• ·METHANOl ENGINI:$ ONL y 

LABEL WIRE CAVITY COLOR 
NO 

LL 

" -
OAlAUNKJ(q "' l3 BLUE OK 

•ftJEL PRES$l.lR( "" M\ ~-· "' .. 
O,'TAllNk.2(-) "' ., Bll)E DtUWHl 

'Oil LEVEL SENSOR .,. NI YELLOW 
N, -
NJ -

HJRBO aoosr m Pl GflHN ll 
Oll PRESSLmE "" ., BAN 

" '"AIR tNll18lW BP$$ SNSR .,, ., GPfEN DKIYEl 
Oil/COOLANT ll;MPERAlURE "" ., l•N 
f'l.11:L l£MP£RATUflE "' ., """ SflS(-1 '" SI WHITE 
Sil$ t¼\ 111 " SlllE ll 

SJ 
TR5(~1 "" " eel 
lflS(-t) '" " GREEN OK ,, 
SENSOR SUf'Pl y (~VOC) ... w, ""' '"PWM 13 OUTPUT '" w, OAN16lK 

WJ 

" " " ""P\NMf200TPUT "" " ORfFN L f/YfU OW 
SENSOR RElURN tENGINE) 4S2 " 6LACK ,, 

St-Jmmal\r.5 



• 

• 
ECM 

POWEf. 
CONJ-.,ECTOR 

C,W'st'< Wll=IE 

I 
NO. 

F ,,, 
E 240 

0 D 150 
C 150 

B 241 
A 241 

(!)PIN 12066317 
COLOA BLACK 

• 

DDEC II 
POWER HARNESS 

12VDC 
SUPPLY 

BATTERY 
POSITIVE 

THESE WIRES A.~E 
12GA. OR LARGER 
COLOR AEO ---------;,-

THESE WIRES ARE 
12GA. OR LARGER 

J 

BATTERY 
NEGATIVE 

THESE' WIRES ARE 16GA 
WITH TEFLON OA OTHER 
ii-'!IN WALL INSULATION. 

COLOR BLACK ----+--+----i I 

THESE W1RES SHOULD 
BE NO MORE TI-IAN 12 
INCHES LONG 

7 
I I 

FUSE ~A 

FUSE 20A 

NOTE: SOME APPLICATIONS 
MAY HAve·c1RCLJ!T BREAKERS 
INSTEAO OF FUSES 

Schematic 6 

-, .., 



5.A. MIN. 

SWITCr<EO 
IGNITION 

VEHICLE INTERFACE HARNESS (PARTIAL) 
ECM IGNITION POWER SUPPLY 

r 'i===1f--.!- DEDICATED 12/24VDC BATTERY FEED. 
' SHOULD BE SOURCED DIRECTLY 

FROM BATTERY POST. 

WIRE COLO$! 

439 
NO 

TO ECM 
______ VEHICLE HARNESS 

CONNECTOR CAVlTY 93 
SCHEMATIC 8 

MUST PROVIDE IGNITION FEED 
IN RUN AND CRANK POSITION. 
NO ACCESSORY SHOULD BE 
SOURCED FROM THIS LINE. 

Schematic 7 



lABEL 

VEHICLE INTERFACE HARNESS (PARTIAL) 
ECM VEHICLE HARNESS 

30 PIN CONNECTOR PIN OUT 

WIRE CAVITY COLOR• ECM 
NO CONNECTOR ENGINE BRAKE 508 .. , GRA 

CRUISE ACTIVE 555 .., 
SENSOl:I SUPPLY i5VDCi 916 .. , 
CHECK ENGINE LIGi-<T 419 .. , 
STOP ENGINE LIGHT 509 .. , 
1GN1rl0N .,. .. , 
DATA Ll~K H 901 c., 
OATAUr-.Kl•l 900 C-2 
SEt,,,SQR RETUR1'. . ., C•J 
POWEP TAKE·OFF ,,c 0·1 
THROTTI.E PQS:TiON SIGNAL "' 0·2 
BLANK PLUG 
DIA.GNOSTIC REQUEST 451 ,., 
VEH1CLE SPEED t ... J 556 ,., 
VEHJCLE SP-EEO(·) · 557 ,., 
SETlCOAST OFF 542 ,., 
RESUME ACCEl OFF ... F2 
VEHICLE SPEED O.C 903 ,., 
STOP ENGtr-..E OVEARt)E 526 G·' 
8FIAKE1CLUTC'"' OF~ ,,, G·2 
RESUME•ACCEL. ON 5'5 G-3 
TWO $DEE~ GOVERNOR 523- H·' 
?OWER CONHIQ;,. 524 "·' COQL,A.NT LEVEL i1s "·' SET/COAST ON '" J.1 
'SRA.KE!C!.UTC~ ON 531 J·2 
PWM ltl OUTPUT 908 J.:3 
TACH DRIVE 505 .. , 
CRANK FQSIT!ON 902 ,., 
TACH OR!VE 2 972 K-3 

439 SPLICED 

"RECOMWENOEO COLORS 

TAN 
REDfBLK 
PPLM'HT 
PPL 
PNK 
GREEN DK 
GREEN OKIVEL 
8:..K 
BON 
S-.UE OKIBLK 

GREEN LT 
BLUE LTl8LK 

BLUE LTIOR~ 
YEL 
BRNl'MHT 
BLUE l TiVJHT 

BRNtRED O.:\G50 
ORNiBLK 
BLUE LTIYEL 
GAAIRED 
GR.AtBi.K 
RED 953 SPUCEO 
YEUREC· 
OSN 
WHT il16 SPLlC£0 
GAA.'WHT 
TANIWHT 
TANtBLK 505 SPLICED 

952 SPLICEO 

' 2 ' 
K 
J 
H 
G 
F 

~ • 
VEH:ICLE l-lAAr.ESS 

30 ?I'll CO"-NECTOR 
12034398 

COLOR BLACK 

11953 
TO BATTERY 
GROUND 

Schematic 8 



DiAGNOST,C 
CONNECTOR 

0 

A ~ 

B ' C K 
I 

D j 

E H 

' G 

0 
12020043 

VEHICLE INTERFACE HARNESS (PARTIAL) 
DASH PANEL 

RED LIGHT· 
STOP 
ENGINE 

VELLOW UG--lT• 
CHECK 
ENGINE 

SWITCH 
STOP 
ft,.G1NE 
OVER.:!lDE 
1C,.OSED TO 
OVfl=iRIDE1 

VEHICLE GROUND 

W!RE 
NO. 

••TACH OR\VE 50~ 

• "CRANK POSITION SIGNAL 902 
sw ... :2voc 
S£:RIALDATAU"'IK!•! 900 
SERIAL DATA. LINK (·l 90• 

O1AGr.OSTIC REQUEST 45T 

• • =OPT<ONAL 

509 

WIRE COLOR 
NO .,. 
509 .,. 

439 
,,. .,. 
953 

528 

953 

CAVITY COLOR 

• 
B 
C 
C GRA 
E 

' G GRA 
H 

J GANIY£L 
K GRN 

M GREEN LT 

TOECM 
VEHICLE i-tARNESS 
30 PiN CONNECTOR 
SCHEMATIC8 

Schematic9 



• 

VEHICLE INTERFACE HARNESS {PARTIAL) 
CRUISE CONTROL 

COOLANT/OIL TEMPERATURE SENSOR 

CRUISE CONTROL COOLANr 

S'N:TCH-
CU • ..'TCH RELEASED 

OFF 
SVJlTet;. -

OE"CIRESSEO? BRAKE 
~ 

ON -

sw:TCH- Off ""' 

SET - "' COAST ON -

WIRE~· 

SVJITCH- OF' 

RESJME. - ,.,_, 
.A.CCEL ON :: 

SVJ!TCH- OFF 

c;:iuise- v- ON 
ENABLE 

UG~T- Lrc CRtllSE. 
E~ABLE 

,,,--._ 

-S!GNt..:.. 
SENSOQ. 

VEHl:::..E 
SPEEC 

RETLRN USEC FOR CRUISE 

AND 

ROAD SPEED GOVE~o-=t 

916 
SENSOR· 
THROTTLE 

m 

POSITIOl'-I 952 

.., 

531 

.. , 
541 

... 
545 

"" 
439 

555 

,.. 
,., 

GOES OOtOR 
TO 

SW +12VOC 

G 50 RED 
BATTERY GND -

12015795-REO 

1~11,raii;:~l 
I 916~cg,e AEQIBLK.l 

I I 
I COOLANT 12047911 GRAY t 
1=a : LSENSOFI ____ NfAATTHISTIME ______ .J 

_, 
GOES COi.OR 

NO TO 
543 OANIBU< 
531 ORN .., va 
541 YEL.i~EO 

DO NOT USE 
CHASSIS GROUND! 

... 
545 

"" 

8"NM'HT 
BUI LT/'fEL 
8(J(fM,C" 

TO ECM 

--+- YSHICLE HARNESS 
3G PIN CONNECTOR 
SCHEMATIC 8 .., PINK 

556 TAN 

567 BUI LT/ORN 
556 8UJ LT,91,,X 

U
r~-----•~~::'-, 
~ J 
V£MICU SPEED 9'l3 I 

I OPEN GOU.ECTOR: Pl.JU UP I 
LFOR SPEEDOMETER. ATEC ETC_J 

t 
CA\lffY WIRE COLOR 

NO. 
C 918 REDIBLK 
8 ◄H OK BLU 
A 952 BLK __ ....., 

120t5793 

Schematic 10 



VEHICLE INTERFACE HARNESS (PARTIAL) 
PTO/TWO SPEED GOVENOR 

MISCELLANEOUS 

MISCELLANEOUS 

TO TACMOMETEA 1 

TO TACHO"-'ETER 2 

TO ENGINE BRAKE 

INTERFACE MODULE 

908 

912 

508 

(GROUNDED WHEN 
ENABLED) 

SWITCH VSED FOR NUMEROUS 
APPUCATlCNS INCLU:l!NG 

524 

5WlTCH-

P0WER CONTROL 
953 

902 

WIRE COLOR 

NO 

505 
508 GRA 

524 

953 
902 
908 

972 

• -WIRE NOT SUPPLIED WITH DOEC II VEHICLE HARNESS 

SENSOR­

POWER 

TAKE-OFF 

SPEED 

CONTROL 

CAVITY WIRE COLOR 
NO 

C .,. AE0£BlK 
s 525* 

A 952 8 5 BLK 

120i579J BLACK 

TRANSMISSION 
-REQUIRED FOR PTO OPTION-

SWITCH-NEUTRAL INTEi:.LOCK 

(CLOSED tN NEUT'l:AL) 

-REQUIRED FOR TWO SPEED 
GOVERNOR-

SWITCH,HiGH GEAR 

\CLOSED IN HIGH GEAFH 

WIRE 

NO 

510 

523 

95l 

COLOR 

BRN 

525• 

,,o 

523 

TOECM 
VEHICLE HARNESS 
30 PIN CONNECTOR 
SCHEMATIC I 

Schematic 11 



DDEC II COMPONENT 
ASSEMBLY /INSTALLATION 



Contents 
NOTE: The number after each entry indicates the engine series (60, 92 or 71) on which the components are used 

Assemble Fuel Fitting To Cooler Plate (60, 92, 71 J • . • • • • • • • • • . • • • 
Assembly 

Cooler P1ate1Harness Heat ShieldlECM Assembly (60, 92, 71) . 
Assembiy 

ECM Bracket To Engine (92) • • •••••••• 
Mount ECM BracKet to Eng,ne 

ECM Bracket To Engine (71) ......... . 
Mount ECM Bracket to Engine 

ECMICooler Plate:tieat Shield To ECM (60, 92 71) Assembly & Removal . 
Assemble ECM tc, ECM Mount - To Remove ECM 

Pulse Wheel (92) . . • • . • . . . . . . . . . . . . . . . . . . . .•...•.• 
Pulse Wheel Removal (92) - Pulse Wheel Installation (92) 

Page No. 
.. .. . 4 

.s 

. 6 

. 7 

. 8 

. . g 

Pulse Wheel (71) • . . . • . . • . . • . . • . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

. 14 

Pulse Wheel Removal (71) - Pulse Wheel installat,on (71) 

Synchronous Reference Sensor (SRS) (92) - Timing Reference Sensor (TRS) . . . . . . . . . .. 
SRS•TRS Asse;-,ibly. Remova, and Engine Timing Procedure - SRS1TRS lnstalla!Jon - SRS/TRS Adjustment 

Synchronous Reference Sensor (SRS) (71 l - Timing Reference Sensor (TRS) . . . . . . . . . . . . . . .. 
SRS·TRS Assembly. Remova: and Engine Timing Procedure - SRS/TRS Installation - SRS/TRS Adjurtment 

Cyllnder Block Front End Plate (71) . . • . • . • . . . . . . . . .... 
Cylinder Bloci< Front End Plate Removal 

Synchronous Reference Sensor (SRSJ (60) .•.... 

Timing Reference Sensor (TRS) (60) ....•. 
SRS l'RS Removal - SRSFTRS tns1a\lation 

Slower Front End Plate Cover (92) . . . • • . . . . . .. 
Blower Front ~nd Plate Cover Removal - Inspection - Blower Front End Plate Cover Installation 

Electronic Unit Injector (EUI) (92, 71) . . . . . . . . . . . . 
Remove Injector - tnstali Injector 

Electronic Unit Injector (EU!) (60) .•..... 
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Assemble Fuel Fitting to Cooler Plate (60, 92, 71) 

I 
6:r:25mm 

@ 'Washer Head 

-~:-~:----=-23S0:2&;o"-~--~ILl1lt:~:j·~:1::- PIN 11504972 
23502860 

PIN 23502858 
Viton Seals 

' 

23503565 

Figure 1 

Assembly 
Install (2) red viton seals in manifold counterbores. 

Locate fuel fitting on cooler plate as shown in Figure 1. 

Install (2) 6x25 mm. washer head bolts through cooler plate to fuel fitting. Torque to 7-9 lbs. ft., 9-12 N•M. 

CAUTION: Do not over torque bolts, to avoid stripping threads in the fuel block. 
Also, use back up wrench on fuel 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. 
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Cooler Plate/Harness Heat Shield/ECM Assembly 
(60, 92, 71) 

- 18) 8x25 mm Sell Tapping Bolls @ 

;~;~Sh-ie-ld-.----------~➔•~~C----~ 

---€~-e--:::::::::...._ ___ IL~ ~--=e~====--Hamtmeu Heat Shield* 

--
0
===lofi""":'.:'.J~-----ecM 

0 . 

*Harness Heat Shield Is used on Series 92 only. 

Figure 2 

Assembly 
Locate the cooler plate (and harness heat shield) on the ECM as illustrated in Figure 2. 

Drive (8) 8x25 mm sell tapping screws in the ECM through matching holes in the heat shield and 
cooler plate. Be sure the bolt is driven far enough to seat against the cooler plate. Torque to 13-17 
lbs. ft .. 17-22 N•M. 

If a remanutactured ECM is being installed, 8x25 mm straight threaded bolts with LW/PW may be used 
in place of self-tapping bolts. 
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ECM Bracket to Engine (92) 

¾--16:.:11/,~ 
BoltLWPW 

Mount ECM Bracket to Engine 
Locate ECM Mounting Bracket as shown in Figure 3. 

Take care to use cosrect bolt length to avoid bottoming and/or interference with ECM. 

Tighten 5/,e" bolts in blower end plate to ECM mount first 

6 

¾--16>::41/," 
Bolt!LWIPW 

Figure 3 



ECM Bracket to Engine (71) 

• 
0 

i.•14x1½" ===~~=!\ 
BoltlLWIPW 

• 0 0 

Figure 3A 

Mount ECM Bracket to Engine 
Locate ECM Mounting Bracket as shown in Figure 3A. 

Take care to use correct bait length to avoid bottoming and/or interference with ECM. 
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ECM/Cooler Plate/Heat Shield to ECM (60, 92, 71) 
Assembly & Removal 

----- (4) 5,,~18 x 111, Bott!LW (Series 92} 
(4) 8 mm x \ .25 x 30 (Series 60) 

*Harness Heat Shield is used on Series 92 onty. 

Assemble ECM to ECM Mount 

Install (2) isolators. PIN 23502879, in each mount hole in ECM, one on top. and one on bottom. as 
illustrated in Figure 4. 

lnstail (4) boits and lock washers through ECM isolators to ECM mount as shown. 

Connect (5) harness connections. 

Connect fuel inlet 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 fuel 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. 

Flgure4-

NOTE: The fuel fitting block must be held with a wrench when Installing or removing fuel lines. 
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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). 

• 

Pulse 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-92 engine. 

Teeth 

0 

Figure 6 
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This wheel has a total of thirteen raised metal teeth. Two holes are provided that mate with dowe's at the 

rear of the cam pulley. A staggered bolt pattern prohibits improper installation. 

Two different 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 ,iA 
of the dowel holes as shown in Figure 7 to ensure the use of the proper Pulse Wheel. ... 

Left-Hand Rotation Puloe Wheel Right-Hand Rotation Putoe 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 replacemerit of the Pulse Wheel 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). 
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Adaptor J. 7932 

Figure 8 

NOTE: Be careful not to lose the Woodruff key. 

5. Remove the four Alien-type flat head screws that retain the Pulse Wheel to the cam pulley. Remove 
the Pulse Wrieel. 

- Pulse Wheel Installation (92) 
1. Locate the two small holes in the Pulse Wheei 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 Pulse Wheel 
to the cam pulley. 

3. It removed. replace the Woodruff key to the slot i1 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 camshaft. 

5. Install the nu! and lock washer to the end of the camshaft and tighten to 300-325 lb-ft, 407-441 N•m 
torque. 

6. Adjust the SRSITRS 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. 
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Pulse Wheel (71) 
The Pulse Wheel is a metal disc that is mounted to the rear of the right balance weight (Fig 8A). 

Pulse Wheel 

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 Wheel 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 Wheel: 

t. Loosen and remove front cover. 

2. Loosen a:1d remove the nut and washer that secures the balance weight to the shaft. 

3. Attach puller J24420-A to the pulse wheel. 

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 
cam (Fig. 8B). 

12 
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0 0 

Adapter, J.7932 

\ 
I 

Figure 8B 

NOTE: Be careful not to lose the Woodruff key. 

5. Remove the tour Allen-type fiat head screws that retain the Pulse Wheel to the balance weight. 
Remove the Pulse Wheel. 

- Pulse Wheel Installation (71) 
1. Locate the two small holes in the Pulse Wheel over the dowels in the rear of the balance weight. 

2. Use Loctite 262, or equivalent, on the lour 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 Woodruff key and start the weight on the end of the shaft. 

4. Use a fibe' 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 lb-ft. 407-441 
N•m torque. 

6. Adjust the SRSITRS to Pulse Wheel air gap following the instructions in the SRSITRS Adjustment 
Section of this Service Bulletin. 

7. Install front cover. 
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Synchronous Reference Sensor (SRS) (92) 
Timing Reference Sensor (TRSJ 
The Synchronous Reference Sensor (SRS) and Timing Reference Sensor (TRS) are electronic 
components that send a signal to the ECM (Fig. 9). 

Camshaft 
Pulley 

Pulse 
Wheel 

Cylin<ler Block 
Front End Plate 

SRS 

SRSITAS Brackel 

Figure 9 
·The SRS references firing position for the number one piston. The TRS sends a signal to indicate the 
firing position ior each piston. The SRS!TRS assembly is mounted through the engine front end plate at .iA 
the top. left corner oi the engine (Fig. 10) ._, 

· Figure 10 
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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. Refer to the ECM Replacement portion of this Service Bulletin. and remove the heat shie!d. 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 two 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 to the sensors. 

4. Disengage the locking tang 0,1 the SRS connector. Grasp the connector bodies and gently pul! them 

apart. Repeat this procedure for the TRS. 

5. Remove the SRStTRS retaining screw and clip. 

6. Remove the sensor assembly. 

7. 11 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 shown in Figure 11 (DDEC Tool Kit) to per1orm the tallowing operations: 

Dial Indicator 
KMJ-34930 

Crimping Toot 
KMO J-35123 

Crimping Tool 
KMO J.35606 

I 
Crimping Tool Wire Strippers 
KMO J-35688 KM J-35615 

/ 

/ 
e:c:::::==:::c1 ::i;;:1 ~> / 
---c:::=>>,.,,, ~...-

Removal Tool 
GM J-35689 

Removal Toot 
KMJ.33095 

Removal Tool 
GM J-28742 

~ SRSITIIS u==-r---1) - Timing Tool 
KM J.34729 

1. Install the sensors assembly and retaining clip. 
Figure 11 

2 Install. but do not tighten, the retaining clip screw. 

SRS/TRS Ad;ustment 
Whenever a sensor assembly is replaced, it must be aligned in relationship to the teeth on the Pulse 
Wheel upon instailation. Use the following instructions for sensor alignment. 
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1. Refer to E,ectronic Unit ln1ector Replacement in this bulletin and remove the following injector 

a 1 R for right-hand rotation engines. 

b i L for left-hand rotation engines. 

2. Position the piston for this cylinder at top-dead-center, using Crankshaft Position Timing Tool, 
Kent-Moore tool J34930. as follows: 

a. Install the slotted spacer on the chain between the dial indicator and the top of the hOlder. 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. 

16 

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 move. The piston is now at top-dead-center. 



• 

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 "O" and the large hand is near "O"' 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. Tum the crankshaft slowly, in the direction of rotation, until the dial indicator pointer reads exactly 
1.216" of piston travel as shown in Figure 13. 

Figure 13 

CAUTION: If the crankshaft 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 Series 92 Service Manual. 

At this point. the teeth on the rear of the Pulse Wheel, located on 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 mallet 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 tool slides over the teeth in the Pulse Wheel as shown in Figure 14. 
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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 
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 15. 

Timing Toof 

SRSITRS Bracket 

TRS 

Figure 15 
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4. Tighten the two Allen bolts securing the SRSffRS bracket to the engine front end plate. 

5. Push gecitly on ttie 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. Remove the Timing Tool. 

9. Install the EUI, the ECM and related parts using the appropriate Sections of this Service Bulletin for 
reference . 
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Synchronous Reference Sensor (SRS) (71) 
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. 16A). 

Balance Weight 

Pulse Wheel 

Cylinder Block 
Front End Plate 

• 

• 

• 

• 
• 

' ' 

• • 
' 

• 
• 

• SRSITRS Sracllel 

• 
\ • 
I • 

Figure 16A 
The SRS references firing position for the number one piston. The TRS sends a signal to indicate the 
firing position ior each piston. The SRS/TRS assembly is mounted through the engine front end plate at 
the top, right corner of the engine (Fig. 16B). .A 
-------------.;., 

Figure 16B 
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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 gently pull them 
apart Repeat this procedure for the TRS. 

4. Remove the SRS/TRS retaining screw and clip. 

5. Remove the sensor assembly. 

6. If 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 shown in Figure 16C (DDEC Tool Kit) to perform the following operations: 

Dial Indicator 
KIi J-34930 

Crimping Tool 
KMO J-35123 

., 
I 

I 

~ 

Crimping Tool 
KMOJ-35606 

I 

.,_ 

I 

Crimping Tool Wire Strlppera 
KMO J-35688 KM J-35615 

/ 
Removal Tool 
GIi J-35689 

Removal Tool 
KM J-33095 

< 11 1/ -J Removal Tool > ~--- GM J-28742 

~ SRSITRS 6["'==---, - Timing Toot 
KM J.34729 

1. Install the sensors assembly and retaining clip. 
Rgure 16C 

2. Install, but do not tighten, the retaining clip screw. 

SRS/TRS Adjustment 
Whenever a sensor assembly Is replaced, it must be aligned in relationship to the teeth on the Pulse 
Wheel upon installation. Use the following instructions for sensor alignment. 
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i. Refer to Electronic Unit Injector Replacement in this bulletin and remove #4 inJector: 

2. Position the piston for this cylinder at top-dead-center. using Crankshaft Position Timing Tool. 
Kent-Moore tool J34930. as follows: 

a. Install the slotted spacer on the chain between the dial indicator and the top of the holder. Tighten -
the c,amp 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. 

22 

Figure 160 
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 move The piston is now at top-dead-center. 



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 160. 

f. Tighten the clamp screw and zero the large hand by turning the outer ring of the dial face. Tighten 
the beze! screw so the outer ring will not tum. 

3. Tum the crankshaft slowly, in the direction of rotation, until the dial indicator pointer reads exactly 
1.077" of piston travel as shown in Figure 16E. 

• 
o--~o?)--·~; ~-:i 

j 
\ 
' 
\ 

\ 
Figure 16E 

CAUTION: If the crankshaft 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 balance 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 SRStTRS 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 SRS1TRS Timing Tool 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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16

F . 1s opera ,on 1s necessary I e sensor rac e as een oosene rom its angina mounting 
position. ti 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. ~ 

~----------iW' 

Figure 16G 
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4 Tighten the two Allen bolts securing the SRs.rrns bracket to the engine front end plate 

5. Push gen11y on the end of 1he TRS so that the timing tool is in direct contact with the TRS and the 
raised metal teeth of the Pulse Wheel (Fig. 16H). 

--------® - ~ 0 

~- - ------ ~ C 

,/ 

I 

/ ( 
.\ '2 0 

\ \ 
\~ 

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 wili 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 oi 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) . .--------------~•· 

o(j~ 
I) 

0 
I) 

I) 
~ 

Balance Weight 0 
" • 

Pulse Wheel • 
f) SRSITRS Bracket 

f) 

Cylinder Block Front End Plate and Relative Location of 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 to the ECM. 

- ,_T_h_e_s_R_S_i_s_rn_o_u_n_te_d_to_t_h_e_r_e_a_r o_i_t_h_e_g_e_a_, _c_a_se_iu_s_t _b_e_1o_w_t_h_e_1_ue_1_p_u_m_p_d_ri_ve_(F_i_g_. _1 s_) _____ _, 

Synchronous 
Reference Sensor 
(SRS) 

.__J) (If:;!_ C 

I I • I 
I -c ( 
-\ __ , 

Figure 18 
The SRS signa' 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). 

Bull Gear 

Figure 19 

27 



Timing Reference Sensor (TRS) (60) 
The Timing Reference Sensor (TRS) is an electronic component that sends a signal to the ECM. The 
TRS is mounted to the left side of the gear case, near the crankshaft center line (Fig. 20). ,--------------,-

Crankshaft 
Timing Gear 

Timing Wheel 

w . 
·7-J· 

---------::-:;­
~ 

.w~ 
~ 

, r 

· Timing Reference 
Sensor (TRS/ 

Figure 20 
The TRS signa, relerences liring 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. 

SRS1TRS 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 out of the gear case. 

SRS/TRS Installation 
1. The SRS and TRS are electronic components. Use care upon installation. 

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 SRSITRS bolt and tighten it to 22-20 lbs. ft., 30-38 N•m 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 110 govemor is required 011 DDEC-equipped e11gines, a blower lront 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 called the 
blower bearing oil slinger. 

3. 

7. 

11. 

9. ~ 12. 

1. Slower Assembfy 7, Cover, Blower Front End Plate 

2. Gasket, Front End Plate Cover 8. Fork, Fuel Pump Drive 
3. 8 lower Bearing Oil Slinger 9. Bon, Blower Front End Ple1e Cover 
4. Oise, Fuel Pump Drive 10. Gasket, Fuel Pump Mounting 

5. Lockwasher, Fuel Pump Drive 11. Fuel Pump Aaeembly 
6. Bolt. Fuel Pump Drive 12. Bolt, Fuel Pump Mounting 

Blower Front End Plate Cover and Relative Location of Parts 

Blower Front End Plate Cover Removal 
Figure 21 

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 
piate. 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 fuel oil lines attached to the fuel pump and the crossover fuel oil !ine 
a!tached 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 b:ower 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 ot 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 lo the baiting flange 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. a. 
Tighten the bolts to 13-17 lb-ft, 18-23 N•m torque. 119' 

2. Install the blower bearing oil slinger. fuel pump drive disc, lock washer and drive bolt to the rotor shaft. 

3. Tighten the fuel pump drive bolt to 55-65 lb-ft, 75-88 N•m torque. 

4. Bend one rang of the lock washer down on a flat of the drive bolt as shown in Figure 22. 

Figure 22 
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5. Affix a new gasket to the forward lace 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 i'l front of the blower. Rotate the 1uel 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 blower end plate cover to the blower end plate. Tighten 
the bolts to 14-17 lb-ft, 18-23 N•m torque. · 

9. Install and connect the crossover 1uel oil line to each cylinder head and connect the fuel 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, 
fuel p:;mp and fuel oil lines. Then tighten the hose clamps. 

11. lnstali all of the accessories that were removed from the cylinder head, blower front end plate cover 
or the Iron! end of the engine. 

12. Close the pe,cocks. Refer to Section 5 of the Service Manual or the vehicle manufacturer's 
instructions, and reti!I the cooling system to the proper capacity . 
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Electronic Unit Injector (EUI) (92, 71) 

EJectronie 
Injector 

Remove Injector 

Mechanical 
Injector 

Figure 23 Figure 24 

The Electronic 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: 

_ i. 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 lo loosen the two wire terminal retaining screws. Two turns will 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 ciean and the seats are in good condition. See Service Manual for detaiis. 

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 20125 ft. lbs. 

Tighten the rocker shaft bolts to 90/100 ft. lbs. 

Tighten the jumper tube nuts to 12115 ft. lbs. (Be sure the "O" ring seal is in place at each end of the 
tube) 

Time the iniector to 1 .460 - (Tool J-1853). 

Lash valves. 

32 



Electronic Unit Injector (EUI) (60) 
The DDEC II Electronic Unit Injector for the Series 60 is identical to the DDEC I injector. Refer to the 

- Series 60 Service Manuai for removal and installation instructions. 

Figure 25 
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Turbo Boost Pressure Sensor (TBS} (92} 

Figure 26 

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 
the sensor. 

3 Loosen and remove the two nut and bolt assemblies holding 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) 

0 

0 

Figure 26A 

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 
tlle sensor. 

3. Loosen and remove the two nut and bolt assemb'ies holding the sensor to the bracket and remove 
tlle 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) (60) 

Intake Manlfold 
Turbo Boost 
Preuure Sensor 

Figure 27 

TBS Removar 
r. 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 
t. The TBS is an electronic device. Use care on installation. 

2. Reverse the removal procedure tor installation. 

NOTE: Do not overtighten the bolts that mount the TBS to the intake manifold. Damage to the TBS 
may result. Torque the bolts to no more than 24-30 kg-cm (21-26 in-lb) torque. 

36 



Oil Temperature Sensor (OTS) 
Water Temperature Sensor (WTS) e Fuel Temperature Sensor (FTS) (60, 92, 71) 

C 

Temperature Sensor Harness Connector 
PIN 12040753 

Figure 28 
The oil temperature sensor is also used as a water or fuel temperature sensor. The oil temperature 
sensor is normally mounted in the front oil gallery to turbo oil feed line on Series 92 engines. (i) 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 fuel filter on the Series 92 and 60 engines. (2) On the Series 71 engine it is 
mounted at the fuel pump to ECM cooler plate feed 'ine. 

- Sensor Removal 
1. Disengage the locking tang on the two-wire connector. Grasp the body of the connector and gently 

pull 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 removal procedure for installation. 

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) 

,._~..,......._, Six.Pin 

Weather Paek 

Veflow ',r-H-'Hr-'-' Conn.ctot 

A. Yellow 
S. Blaek 
C. 81-CX 
D. &lue 
E. • .., 
F. Bl.amt 

P'9femtd Mounting 
Arrangement tor 
Harness Strain Ael!'fl 

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 !unction. 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 on!y as much coolant as is necessary lo clear the CLS. 

2 Disengage the locking tang on the wire connector at the sensor. Grasp the connector body and 
gently pull it free of the socket 

3. Use the appropriate wrench on the hex portion of the sensor and unscrew it lrom the radiator. 

CLS Installation 
1. Reverse procedure tor installation. 

2. Close the radiator petcock 

3. Reier 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 Oil Pressure Sensor (OPS) is tapped into the main engine oil gallery. 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 eng\nes 
(Fig. 308) and the ieft rear of the Series 71 engine (Fig. 30C). 

SERIES 92 

/ 

SERIES 71 

011 
Pressure 

Figure 30A 

Figure 30C 

OPS Removal 

SERIES 60 

resaure Senaor 

I 
C 

' 1//~ .,; 
r.o.. Io~"--.• \ \ 

Figure 30B 

1. Disengage the locking tang on the three-wire connector. Grasp the body of the connector and gently 
pull it tree of the OPS. 

2 Use the appropriate wrench on the hex end of 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 installation. 

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) 

1. The EFPA is installed in place of the mechanical foot pedal by the OEM. Reier to the truck 
manufacturers shop manual for any special removal instructions. 

2. Reier to DDEC II Troubleshooting Guide, Code 21/22. for adjustment specs. 
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METRI-PACK Connectors (60, 92, 71) 

C: Connector T: Terminal 
LEGEND 

S: Seal P: Plug L: Lock 

Connector Removing Tool - J-35689 Crimp Tool - J.35123 

ECM J3 
Harness Connector 

ECMJ4 
Hamess Connector 

C: T2040947 
T: 12047680 

S: In Connector c: 12066317 
T: 12047680 

S: In Connector 

Electronic Control Module (ECM) 

ECM J1 
Harness Connector 

C: 12034398 
T: 12047680 

E 

S: In Connector 
P:12034413 

ECMJ2 
Harness Connector 

C: 12034400 
T: 12047680 

S: In Connector 
P: 12034413 

ECM JS 
Hamel& Connector 

C: 12065143 
T: 12047680 

S: In Connector 
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Group I Connectors: Removing Toof - J-35689 Crimp Tool - J-35123 

Temperature Sensor Harness Connector 

SRS Harness Connector (Black) 

42 

Eng1ne Harness 

C:12040753 
T: 12047680 

[ = /4 
S: 
P:NA 

C: 12040753 
T: 12047680 

t·-+:B-
S: In Connector 
P:NA 

OIi Pressure Sensor Harness Connector 

TRS Harness Connector (Gray) 

Engine Hamesa 

C: 12047909 
T: 12047680 

Fi 

= ---~ 
S: In Connector 
P: NIA 

B 
C: 12041411 

E r,~1==-o 
S: 
P:NA 

Figure 33 



Group II Conneetora: Removing Tool - J-28742-A Crimp Tool - J-35688 

'lurbo Boost Pressure Sensor 

Harness Connector 

t m 
C: 12015384 S: 12015323 
T:12033674 P:NA 

.,i :;; ;~ 

Coolant Level Sensor Throttle Position Sensor 

Module Hamesa Probe Harness PTO Speed Adjust - Harness Side 

rat~ [It~,. (l)J~ (~ale) ,~ . 
u 

C: 12010975 C: 12015799 
Sen-Side Mamess Side 

T: 12033674 T: 12034051 
C: 12010717 C: 12015793 

:::~ 6 i--¾ ::::0 
T: 12034051 T: 12033674 

~-. .--.;:r~ . ----~-.,_-~¼ -=-- - ~ 
S: 12015193 S: 12015323 --- .-. -
P: 12010300 P: 12010300 S: 12015323 S: 12015323 

P:NA P:NA 

Group Ill Connectors: Removing Tool - KM 33095 Crimp Tool - 8913440 

DOL Connector 

~ B :; *3 -- -- • .1 ~),,_ 

"' 
,_,,,.,_ 
~-)·~ C: 12020043 

• ) ,_' T: 12015823 

-~ k>-
-' ~ 

~ ~ 
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Procedure, Remove & Install Terminals 
Group I Connectors 
The connectors in Group I use Weather Pack seals that are inserted into the shell of the connector instead -
of being installed on each ind,vidual cable (Fig. 35). 

--c=:=====P~ Remover Tool KMO J..35689 

(\- Terminal 120476S0 
;j 

Crimp Tool KMO J-35123 

~ ECM Connector 

Removal 

Group 1 Connector 

Figure 35 

A tang on the terminal locks into a tab molded into the plastic connector to retain the cable assembly. ..A 
Remove Group I terminals from their connectors using the following instructions ~ 

1 Insert the removal tool 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 ot the terminal to release it from the connector. 

3 Push the cabie forward through !he terminal until the complete crimp is exposed. 

Repair 
To repair a Group I terminal, cut the cable immediately behind the damaged terminal. 
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Installation 
Group r terminals are of the "pull-to-seat'· design. The cable is pushed through the sea! and correct 

-

avity o! the connector before crimping the terminal to the cable. To prevent damage to the individual 

!rands of the cable. it should be stripped of insuiation AFTER it is placed through the seal and connector 

body. Use the foilowing 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. Squeeze the handles ol crimping tool J35123 together firmly to cause tne jaws to automatically open. 

- Hold the tool with the words "wire side" facing you 

4. Push the terminal holder to the open position and insert the terminal until the wire attaching portion 

of the terminal rests on the 20-22 anvil. Be sure the wire core wings and the insulation wings of the 

terminal 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 insulation wings (Fig 38). 

t 
Insulated Cable 

tnsutation Wings 

Free Handle End for 
-- Actuation by Operator 

·;.---Bracket or Bench Rest 
(To Cradle One Handle) 

Figure 38 Figure 39 

6. Compress the handles of the crimping tool until the ratchet automatically releases and the crimp is 
comple!e. 

NOTE: For faster, more efficient crimping operation, a bracket or bench rest may be used to cradle 
one handle of the tool. The operator can then apply the terminals by grasping and actuating only 
one handle 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 locking 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). 
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Pun Cable 
Llntif Terminat 
Clicks into 
Place 

Figure 40 
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Group II Connectors 
Group IJ connectors utilized individual Weather Pack seals installed on each cable as part ol 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 after 
installar,on (Fig. 41 }. 

Crimp Tool 
J-35606 

Connector Seal 

Remover Tool 
J-28742-A 

Secondary Lock 

Terminal 

11 

Figure 41 
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Removal 
Two locking tangs are used on Group II terminals to secure them to the connector body Use the following 
instructions for removing terminals from the connector body. 

1. Disengage the locking tang securing the connector bodies to each other. Grasp one hall of the 
connector in each hand, and gently pull them apart. 

2. Unlatch and open the secondary lock on the connector (Fig. 42). 

48 

The following procedure should be used to repair Group II connectors 

Disconnect the connector 
bodies. Unlatch ano open 
secondary SOck on connector. 

Remove terminals u•ing G,oup n Term!naJ removaJ too) (1201-4012). 

Flgure42-



3. Grasp the cable to be removed and push the terminal to the forward position. 

4. Insert the removal tool J28742-A straight into the front of the connector cavity until it rests on the 
cavity shoulder 

5. While holding the tool securely in place, grasp the cable and push it forward through the connector 
cavity into the tool. 

6. The tool will depress the locking tangs of the terminal. Pull the cable rearward. back through the 
connector. Remove the removal tool from the connector cavity. 

Repair 
Reier to (Fig. 43) for instructions on repairing a damaged Group ll terminal 

Crimp new termtnal onto wire using standard crimp too~ (J-35606). 

Longer or 
Shorter Than 

SHp new cabJe seal onto wire 
in direction snown. Strip 5.0 mm 
=: 0.5 mm insulation from wire. 
Position cable sear as shown. 

Figure 43 

49 



Installation 
Use the tollow•ng instructions for installing Group II terminals. 

1. Insert the terminal into the locating hole of crimping tool J35606 using the proper hole according to a. 
the gage o; the cable to be used (Fig 44). 'W 

\ 

Cable Core 
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 insulation wings (Fig. 45). 

3. Compress the handles ol the crimping tool until the ratchet automatically releases and the crimp is -
complete. A properly crimped Group II terminal end is shown in (Fig. 46). 

Figure 4~ 

4. In case of jamming, release the crimping tool with the lock lever located between the handles. 

5. Use (Fig. 4 7) for installing new terminals to the connector. 

Figure 47 
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Group Ill Connectors 
Group 111 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 Ill connector, relative location of parts and special tools 

Tetrminat 

\ e ?:::, 

Remover Toot 

~======::::;::::: ------ KM 33095 c;:;;:;=.;;;a.~c ~I ;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;:;;;;;;I~~ 

Crfmp Toot 
J-35688 

-= 

Figure 48 
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Removal 
Use the following instructions for Group Ill terminal removal: 

1. Disengage the locking tangs on the mating connector bodies. Grasp one hall of the connector in ,.a 
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 Ill connectors, 
while the long end is used on the female side. 

4. Slide the tip of the removal tool in towards the connector to disengage the locking tang ol the terminal. 

5. Grasp the cable and pull it rearward, back through the connector. 

Repair 
Use the following instructions to repair a Group Ill terminal. 

1. Cut the cable immediately behind the damaged terminal. 

2. Strip the insulation from the cable as instructed in Group I and 11 procedures. 
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Installation 
Refer to (Fig. 50) for Group Ill terminal installation instructions. 

Anvils "A", "B" and "C" 

Termtna[ 
Holder 

Place wire attaching portion of terminar on the appropri• 
ale anvil: "A" for 18-20 gauge cable, "B" for 14-16 gauge 
cable. Be sure the wire core wings and the insultaion 
wlngs of the terminal are pointing toward$ the smooth. 
concave side opposite the anvil of the crimping jaws. 

End V-,ew of Te,minal 

Terminal 
Holder 
in Place 

Terminal Now Ready to Receive 
Stripped Core cl Wire 

Compress handles to release ratchet. Crimping tool is 
now ready for use. Hold with the letters "A", "B" and 
"C" facing the operator. 

Cradle crimping tool In hand and push terminal holder 
to open posllion. 

Terminal 
Holder 

Position the terminal accurately on the anvil and lower 
the terminaJ holder. 

Grip the terminal lightly in the crimping iaws. Insert the 
stripped c«e of the cable until tt touches the face of the 
terminal holder. Compress the tool handJes tightly 
together until the ratchet releases. The tool cannot be 
opened until the ratchet Is fully cycled at which time the 
tool has formed I production crimp. 

~ In case of jamming, release the crimping tool with the 
lock lever localed between the handles. 

To install the repaired terminal back into the connector, use the following instructions 

1. Insert the terminal end of the cable into the proper cavity 

2 Push the cable forward until the terminal clicks into place 

3. Gently pull the cable rearward to sea, it. 

4. Close the secondary lock until the tangs snap into place 

Figure so 
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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 OOEC Troubleshooting Gulde 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 
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CABLE SURFACE 

Acceptable 

The ouside diameter of the cabte must be round and free of surface lmperfectiona and dirt. 

APPL YING THE CABLE SEAL 

Acceptable 

Cable seaks, where used, should be apptied to unstripped Mre leads. 

POSmONING THE CABLE SEAL 

c:0.5 mm 

1 r 
9.5mm---1 

Acceptable 

LDngeror j 
Sllorter Than 

9.5mm 
.±0.Smm 

Not Acceptable 

Not Acceptable 

Not Acceptable 

The cable seal must be positioned property on the cable. The distance from the end of the stripped core to the leading edge 
of the first sealing ,;t, .should be 9.5 mm. (Reference DJmenaions) 

Figure 51 



STRIP LENGTH 

Langer or 

I Shorter Th-an 

1 
___,.. 5.0 ~m ..,._ 5.0 mm 

= 0.5 mm Acceptable = 0.5 mm Nol Acceptable '--------------------'-----' Strip length must be 5.0 mm = 0.5 mm, Cut or nicked strands are not acceptable. 

LOOSE WIRE STRANDS 

• Acceptable Not Acceptable 

Loose wire strands between the cable seal insulation are not acceptabte. 

PIERCED CABLE SEALS 

Acceptable Not Acceptable 

Wire strands must not pierce the cable seal. 

Figure 52 
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CABLE SEAL AND CONNECTOR SEAL RIBS 

Acceptable Nol Accepteble 

C.ble aeal ribs and connector seal ribs must be free of cuts. Care ahould be taken not to cut or tear aaHng ribs when 
aenricing the connectot system. 

PROCESS AIDS 

u 

Acceptable Not Accepteble 

Foreign material or lubricants must not be used as cable seal or connector seal assembly process aids. care shoutd be taken 
to keep cable seals and connector seals free ot dust, dirt, paint and other foreign materials. 

ASSEMBLY TOOLING 

~ 
)( )( )( 

0 

V V 

Accepteble Mot Acceptable 

Assemble terminals to cable using the proper tools. 

Figure 53 
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CORE CRIMP HEIGHTS 

Acceptable Not Acceptable 

Core crimp heights must be malntainec to standards. Low co<e (leading edge of cable core behind leading edge of terminal 
core crimp wings) and incorrect crimp heights are not acceptabSe. 

DAMAGED SEAL RIBS 

Acceptable 

Seal ribs which are cut or caugh1: under terminal lnsuttaion wings are not acoeptabte. 

TERMINAL AND CABLE SEAL DIMENSION 

I- 19.5mm -

Not Acceptable 

Greater Than 
..,__ 19.5 mm ---. 

Acceptable Not Accept.able ~---------------------~ The distance from the back of the terminal locking tangs to the back ol lhe cable seal may not exceed 19.S mm. or the 
terminated cable seal wm not assemble property to the connector body. 

Figure- 54 
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TERMINAL, CABLE SEAL AND CABLE ALIGNMENT 

Acceptable Not Acceptat>le 

The terminal, cable seal and cable must be aligned property. The center lines of the termlnal1 cable eeal and cable must be 

aligned n shown in the illustration above. Terminal mlaalignment may result In excesaive connector engage forces andior 
terminal damage. 

HANDLING THE TERMINATED CABLE SEAL LEAD ASSEMBLY 

Acceptable Nol Acceptable 

The terminated cable seal lead aasembty must be handled with special care, Small bundles ere recommended to prevent 

damage to 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 conn~tor seal assembltes, and pin 
terminals with shroud connectors. For panel-mount applicatlons: Pin terminals must be used with tower connector and 
connector seal assemblies. 

ASSEMBLY TO CONNECTOR 

Acceptable Not Acceptable 
Assemble tbe terminated wire assembly to the connector manually 

Figure 56 
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PLUGGING THE TERMINALS 

• 

Acceptable Not Accaptable 

The "push, click, tug·· method of plugging is recommended to prevent unsealed terminals. 

EMPTY CAVITIES 

Acceptable Not Acceptable 

Empty terminal cavities msut be filled with a cavity plug. 

Figure 57 

60 



• 

• 

POSITION OF CABLE SEALS IN CONNECTOR BODY 

Acceptable Nol Acceptable 

At least two ribs of the cab!♦ seal must be Inside the connector cavity. The third rib may be outalde the cavity, bul must not 
Cle deformed by e:losure of the aecondary lock. 

SECONDARY LOCK 

Acceptable Not Acceptable 

The secondary tock must be ~tched on both sides of the connec1or. 

Figure 58 

CONNECTOR WIRE TENSION 

Acceptal>le Hot Acceptable 

care should be taken to minimize tens.ion 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 !he vehicle. 

The selection of crimpers and splice connectors is optional. Select a high quality crimper equivalent to 
Kent-Moore tool J25563 and commercially available splice clips. 

I. Tools Required: 
- Soldering iron 
- Rosin core solder 
- Wire strippers 
- Electrical tape or heat shrink tubing 
- Splice clips 
- Crimp pliers 

II. Procedure 

Straight Leads 

t. 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 . 

Insulated Wire 

,----- 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\ s/ Clip 

o.r====--~L--~l!O~l =:,=:,=:,=:.,...,_....»h 

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 e:ectrical tape but is not mandatory. If shrink wrap is used. select the 
correct diameter to allow a tight wrap when healed. Be sure the heat shrink wrap is long enough to 
overlap the wire insulation about 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 qua:ity electrical tape is an acceptable alternative to heat shrink wrap It should be applied by 
wrapping the joint starting on the wire insulation across the splice to the wire insultahon on the other 
side of the joint Overlap the wire insulation on both sides to assure adequate insulation. Apply two or 
three wraps of tape to assure sufficient insulation. 

l??7Z:2 
Multiple Broken Wires 

When multiple splices are required in a harness, stagger the position of each splice as illustrated to 
prevent a large bulge in the harness, and to prevent the splices from chafing against each other, which 
could lead to wearing through of the insulation and subsequent "short circuits". 

Correct 

P: t3-zm am V..ZD i 
lncoffect 

~ s l ~ 
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Three-Wire Splice 

Three-way splice connectors are commercially available to accommodate three-wire splices. The 
technique is the same as single butt splice connectors. 

Acceptable: 

-A 

• 

• 



Notes 

• 

• 
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