


SAFETY NOTICE 

CAUTION 

ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN ARE APPLICABLE 
TO AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE TRADE ONLY. All test and repair 
pr~cedures on components or assemblies in non-automotive applications should be 
repaired in accordance with instructions supplied by the manufacturer of the total product. 

Proper service and repair is important to the safe, reliable operation of all motor vehicles. The 
service procedures recommended and described in this publication were developed for profes­
sional service personnel, and are effective methods for performing vehicle repair. Following these 
procedures will help ensure efficient economical vehicle performance and service reliability. 
Som? service procedures require the use of special tools designed for specific procedures. These 
spec1al tools should be used as recommended throughout this publication. 

S~ial attention should be exercised when working with spring-or tension-loaded fasteners and 
dev1cessuch as E-Ciips, Circlips, Snap rings, etc., since careless removal may cause personal injury. 
Always wear safety goggles when working on vehicles or vehicle components. 

It is important to note that this publication contains various Cautions and Warnings. These 
should be read carefully in order to minimize risk of personal injury, or the possibility that improper 
service methods may damage the vehicle or render it unsafe. It is important to note that these 
Cautions and Warnings cover only the situations and procedures Chrysler Corporation has 
encountered and recommended. Chrysler Corporation cannot possibly know, evaluate, and 
advise the service trade of all conceivable ways in which service may be performed, or of the 
possible hazards of each. Consequently, Chrysler Corporation has not undertaken any. such -
broad service review. Accordingly, anyone who uses a service procedure or tool ~hat IS not 
recommended in this publication, must be certain that neither personal safety, nor veh1cle safety, 
will be jeopardized by the service methods they select. 
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1.0 INTRODUCTION 

The procedures contained in this manual include all the specifications, instructions, and graphics 
needeq to diagnose powertrain control module (PCM) problems; they are no start, diagnostic 
trouble code, and no trouble code problems for the PCM. The diagnostics in this manual are 
based on the trouble condition or symptom being present at the time of diagnosis. 

When repairs are required, refer to the appropriate volume of the service manual for the proper 
removal and repair procedure. 

Diagnostic procedures change every year. New diagnostic systems may be added; carryover 
systems may be enhanced. READ THIS MANUAL BEFORE TRYING TO DIAGNOSE A 
VEHICLE TROUBLE CODE. It is recommended that you review the entire manual to become 
familiar with all new and changed diagnostic procedures. 

This book reflects many suggested changes from readers of past issues. After using this book, 
if you have any comments or recommendations, please fill out the form at the back of the book 
and mail it back to us. 

1.1 System Coverage 

This diagnostic procedures manual covers all 1993-95 2.5L (gas) and 4.0L Jeep vehicles. 

1.2 Six-Step Troubleshooting Procedure 

Diagnosis of the powertrain control module (PCM) is done in six basic steps: 

• verification of complaint 
• verification of any related symptoms 
• symptom analysis 
• problem isolation 
• repair of isolated problem 
• verification of proper operation 

2.0 IDENTIFICATION OF SYSTEM 

The powertrain control module (PCM) monitors and controls the engine, fuel, and ignition 
systems. 

3.0 SYSTEM DESCRIPTION AND FUNCTIONAL OPERATION 

3.1 General Description 

The 2 .5L and 4 .0L MPI engine systems have the latest in technical advances. The on-board 
diagnostics incorporated with the SBEC are intended to assist the field technician in repairing 
vehicle problems by the quickest means. 

3.2 Functional Operation 

3.2.1 On-Board Diagnostics 

The PCM has been programmed to monitor many different circuits of the fuel injection system. 
This monitoring is called "on-board diagnosis." 

Certain criteria, or "arming conditions," must be metfor a trouble code to be entered into the PCM 
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memory. The criteria may be a range of: engine rpm, engine temperature, and/or input voltage 
to the PCM. If a problem is sensed with a monitored circuit, and all of the criteria or arming 
conditions are met, a trouble code will be stored in the PCM. 

It is possible that a trouble code for a monitored circuit may not be entered into the PCM memory 
even though a malfunction has occurred. This may happen because one of the trouble code 
criteria (arming conditions) has not been met. 

The PCM compares input signal voltages from each input device with specifications (the 
established high and low limits of the range) that are programmed into itforthatdevice. If the input 
voltage is not within specifications and other trouble code criteria (arming conditions) are met, a 
trouble code will be stored in the PCM memory. · 

3.2.2 PCM Operating Modes 

As input signals to the powertrain control module (PCM) change, the PCM adjusts its response 
to output devices. For example, the PCM must calculate a different injector pulse width and 
ignition timing for idle than it does for wide open throttle. There are several different modes of 
operation that determine how the PCM responds to the various input signals. 

There are two types of engine control operation : open loop and closed loop. 

In open loop operation, the PCM receives input signals and responds according to preset 
programming. Inputs from the heated oxygen sensors are not monitored. 

In closed loop operation, the PCM monitors the inputs from the heated oxygen sensor. This input 
indicates to the PCM whether or not the calculated injector pulse width results in the ideal air-fuel 
ratio of 14.7 parts air to 1 part fuel. By monitoring the exhaust oxygen content through the oxygen 
sensor, the PCM can fine tune injector pulse width. Fine tuning injector pulse width allows the 
PCM to achieve optimum fuel economy combined with low emissions. 

The engine start-up (crank) , engine warm-up, and wide open throttle modes are open loop modes. 
Under most operating conditions, the acceleration, deceleration, and cruise modes, with the 
engine at operating temperature, are closed loop modes. 

Ignition Switch On {Engine Off) Mode 
When the ignition switch activates the fuel injection system, the following actions occur: 

1. The PCM determines atmospheric air pressure from the MAP sensor input to 
determine basic fuel strategy. 

2. The PCM monitors the engine coolant temperature sensor and throttle position 
sensor input. The PCM modifies fuel strategy based on this input. 

3. The PCM pre-positions the idle air control motor. 

When the key is in the "on" position and the engine is not running (zero rpm), the auto shutdown 
relay and fuel pump relay are not energized. Therefore, voltage is not supplied to the fuel pump, 
ignition coil, and fuel injectors. 

Engine Start-Up Mode-This is an open loop mode. The following actions occur when the starter 
motor is engaged: 

1. The auto shutdown and fuel pump relays are energized . If the PCM does not 
receive the camshaft and crankshaft signals within approximately three seconds, 
these relays are de-energized. 
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2. The PCM energizes all fuel injectors until it determines cra'nkshaft positiqn from the 
camshaft and crankshaft signals. The PCM determines crankshaft position within 
one engine revolution. After the crankshaft position has been determined, the 
PCM energizes the fuel injectors in sequence. The PCM adjusts the injector pulse 
width and synchronizes the fuel injectors by controlling the fuel injectors' ground 
paths. 

3. Once the engine idles within 64 rpm of its target engine spee.d1 the PCM compares 
the current MAP sensor value with the value received during the ignition switch on 
(zero rpm) mode. Adiagnostictrouble code is written to PCMmemoryifaminimum 
difference between the two values is not found. 

Once the auto shutdown and fuel pump relays have been energized, the PCM determines the fuel 
injector pulse width based on the following: 

engine coolant temperature 
manifold absolute pressure 
intake air temperature 
engine revolutions 

The PCM determines the spark advance based on the following: 

engine coolant temperature 
crankshaft position 
camshaft position 
intake air temperature 
manifold absolute pressure 
throttle position 

Engine Warm-Up Mode-This is an open loop mode. The PCM adjusts injector pulse wjdttl and 
controls injector synchronization by controlling the fuel injectors' ground paths. The PCM adjusts 
ignition timing and engine idle speed. The PCM adjusts the idle speed by controlling the idle air 
control motor. 

Cruise or Idle Mode- When the engine is at normal operating temperature, this is a closed ioop 
mode. During certain idle conditions, the PCM may enter into a variable idle speed strategy. At 
this time, the PCM adjusts engine speed based on the following inputs: 

throttle position 
battery voltage 
engine coolant temperature 

Acceleration Mode- This is a closed loop mode. The PCM recognizes an increase in throttle 
position and a decrease in MAP as engine load increases. In response, the PCM increases the 
injector pulse width to meet the increased load. 

Deceleration Mode- This is a closed loop mode. The PCM recognizes a decrease in throttle 
position and an increase in MAP as engine load decreases. In response, the PCM decreases the 
injector pulse width to meet the decreased load. 

Wide Open Throttle Mode- This is an open loop mode. The throttle position sensor notifies the 
PCM of a wide open throttle condition. Once a wide open throttle is sensed, the PCM de-energizes 
the A/C compressor clutch relay. The PCM adjusts injector pulse width to supply a predetermined 
amount of additional fuel. 
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3.2.3 Non-Monitored Circuits 

The PCM does not monitor the following circuits, systems, and conditions even though they could 
.have malfunctions that result in driveability problems. A diagnostic code may not be displayed 
for the following conditions. However, problems with these systems may cause a diagnostic code 
to be displayed for other systems. For example, a fuel pressure problem will not register a 
diagnostic code directly, but could cause a rich or lean condition. This could cause an oxygen 
sensor trouble code to be stored in the PCM. 

Secondary Ignition -The PCM cannot detect an inoperative ignition coil, fouled or worn spark 
plug, ignition cross fire, or open spark plug cable.(*) 

Engine Timing- The PCM cannot detect an incorrectly indexed timing chain, camshaft sprocket, 
or crankshaft sprocket. The PCM also cannot detect an incorrectly indexed distributor.(*) 

Fuel Pressure- Fuel pressure is controlled by the vacuum-assisted fuel pressure regulator. The 
PCM cannot detect a clogged fuel pump inlet filter, clogged in-line fuel filter, or a pinched fuel 
supply or return line.(*) 

Fuel Injectors - The PCM cannot detect if the fuel injector is clogged, the pintle is sticking, or the 
wrong injectors are installed.(*) 

Fuel Requirements- Poor quality gasoline can cause problems such as hard starting, stalling, 
and stumble. Use of methanol-gasoline blends may result in starting and driveability problems. 
(See individual symptoms and their definitions in Section 12.0 (Glossary of Terms) at the back of 
this book.) 

PCM Grounds - The PCM cannot detect a poor system ground. However, a diagnostic trouble 
code may be stored in the PCM as a result of this condition. 

Throttle Body Air Flow- The PCM cannot detect a clogged or restricted air cleaner inlet or filter 
element.(*) 

Exhaust System- The PCM cannot detect a plugged, restricted, or leaking exhaust system.(*) 

Cylinder Compression - The PCM cannot detect uneven, low, or high engine cylinder 
com pression.(*) 

Excessive Oil Consumption -Although the PCM monitors the exhaust stream oxygen content 
through the oxygen sensor when the system is in a closed loop, it cannot determine excessive 
oil consumption. 

Evaporative System-The PCM cannot detect a restricted, plugged, or loaded evaporative purge 
canister.(*) 

Vacuum Assist - Leaks or restrictions in the vacuum circuits of vacuum-assisted engine control 
system devices are not monitored by the PCM. These could result in a MAP sensor message 
being stored in the PCM. (*) 

(*)NOTE: Any ofthese conditions could result in a rich or lean condition causing an oxygen sensor 
trouble code to be stored in the PCM, or the vehicle may exhibit one or more of the driveability 
symptoms listed in TEST NTC-1A - No Trouble Code Test Menu. 
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3.3 Diagnostic Trouble Codes 

Each diagnostic trouble code is diagnosed by following a specific testing procedure. The 
diagnostic test procedures contain step-by-step instructions for determining the cause of trouble 
codes as well as no trouble code problems. It is not necessary to perform all of the tests in this 
book to diagnose an individual code. 

Always begin by reading the diagnostic trouble codes using the ORB. This procedure begins in 
TEST TC-1A- Checking the System for Diagnostic Trouble Codes. This will direct you to the 
specific test(s) that must be performed. 

3.3.1 Hard Code 

A diagnostic trouble code that comes back within one cycle of the ignition key is a "hard" code. 
This means that the defect is there every time the powertrain control module checks that circuit 
or function. Procedures in this manual verify if the trouble code is a hard code at the beginning 
of each test. When it is not a hard code, an "intermittent" test must be performed. 

3.3.2 Intermittent Code 

A diagnostic trouble code that is not there every time the powertrain control module checks the 
circuit is an "intermittent" code. · Most intermittent codes are caused by wiring or connector 
problems. Defects that come and go like this are the most difficult to diagnose; they must be 
looked for under specific conditions that cause them. 

3.3.3 Reset Counter 

The reset counter counts the number of times the vehicle has been started since codes were last 
set, erased, or the battery was disconnected. The reset counter will count up to 255 start counts. 

The number of starts helps determine when the trouble code actually happened. This is recorded 
by the PCM and can be viewed on the ORB as the RESET COUNTER. 

When there are no trouble codes stored in memory, the ORB will display "NO TROUBLE CODES 
FOUND" and the reset counter will show "RESET COUNT= XXX." 
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3.3.4 Trouble Code Set Parameters 

Name of code: NC Clutch Relay Control 

When monitored: With the ignition on and battery voltage greater than 1 0 volts. 

Set condition: An open or shorted condition is detected in the NC clutc!l relay control circuit. 

Theory of pperation: The NC compressor clutch relay controls the 12-volt source for the NC 
clutch. The relay is located in the power distribution center. One side of the relay control coil is 
supplied 'with 12 volts when the ignition switch is turned to the "run" position. The circuit is 
completed 'when the other side of the relay coil is grounded by the powertrain control module 
(PC.M). When NC is requested, the PC!\11 will adjust the idle speed to accommodate the NC 
compressor load on the engine. The PCM grounds the relay control circuit after the PCM receives 
an NC select signal over the CCD bus and adjustmef1t of the idle speed has been implemented. 

Possible causes: 
> ~elay coil open or shorted 
> Fused ignition switch output circuit open 
> Compressor clutch relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 

Name of code: Auto Shutdown Relay Control Circuit 

Wpen monitored: With the ignition ~ey on and battery voltage greater than 1 0 volts. 

S~t condition: An open or shorted condition is detected in the auto shutdown relay control 
circ~it. 

Theory pf operation: The aHtomatic shutdown relay (ASD) controls the 12-volt source to the 
fuel injectors, ignition coi!s. and the generator. The relay is located in the power distribution center. 
One side of the relay control coil i~ S!Jpplied wi~!112 volts when the ignition switch is turned to the 
"run" position. The circuit is corripieted when the other side of the relay coil is grounded by the 
powertrain control module (PCM) . The PCM grounc;js the relay when the ignition switch is in either 
t~e run or crank position arid ~ngine RPM is detected. If engine RPM is not detected, the PCM 
will remove the ASD relay cori~rol circuit ground. 

Possible ~auses: 
> Relay coil open or snorted 
> Fused .ignition switch output circuit open 

. . I 

> Auto shutdovyn relay control cjrc4it open or shorted 
> Inoperative circuit driver in powertrain control module 

Name of code: Battery Temp Sensor Volts Out of Limit 

When monitored: With the ignition key on. 

Set condition: There is a circuit problem in the sensor circuit internal to the PCM. 

Theory ofoperati~n: The battery temp sensor voltage is us~d to qetermine what goal voltage 
to use for the charging system ~ased on ambient temperature near the battery. 

Possible causes: 
> PCM failure 
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Name of code: Charging System Voltage Too High 

When monitored: With the ignition key on and the engine running for 3 minutes. 

Set condition: When the PCM regulates the generator field and there are no detected field 
problems but the voltage output does not decrease. 

Theory of operation: The PCM tries to maintain a system voltage between 12.9 volts and 15.0 
volts. The voltage determined by the PCM as the final goal for the charging system is called 
"control" voltage. This control voltage is determined from the battery temperature sensor for 
ambient sensor and the sensed voltage system voltage at PCM cavity 3. The control voltage is 
compared to the sensed voltage continuously during running. If the sensed voltage is less than 
the control voltage, the PCM will supply more ground to the field circuit. If the sensed voltage is · 
more than the control voltage, the PCM will supply less ground to the field circuit. 

Possible causes: 
> Generator internal short 
> Generator field driver short to ground 
> PCM failure 

Name of code: Charging System Voltage Too Low 

When monitored: With the ignition key on and the engine running for 3 minutes. 

Set condition: When the PCM regulates the generator field and there are no detected field 
problems but the voltage output does not increase. 

Theory of operation: The PCM tries to maintain a system voltage between 12.9 volts and 15.0 
volts. The voltage determined by the PCM as the final goal for the charging system is called 
"control" voltage. This control voltage is determined from the battery temperature sensor for 
ambient sensor and the sensed voltage system voltage at PCM cavity 3. The control voltage is 
compared to the sensed voltage continuously during running. If the sensed voltage is less than 
the control voltage, the PCM will supply more ground to the field circuit. If the sensed voltage is 
more than the control voltage, the PCM will supply less ground to the field circuit. 

Possible causes: 
> Defects in generator drive belt or adjustment 
> High resistance between battery B(+) and generator B(+) 
> High resistance between battery B(-} and generator ground 
> PCM failure 
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Name of code: ECT Sensor Voltage Too High 

When monitored: With the ignition on. 

Set condition: The engine coolant temperature sensor circuit voltage at PCM cavity 2 goes 
above 4.9 volts for more than 3 seconds. 

Theory of operation: The engine coolant temperature sensor is a negative temperature 
coefficient (NTC) thermistor-type sensor (resistance varies inversely with temperature). This 
means at cold temperatures its resistance is high so the voltage signal will be high. As coolant 
temperature increases, resistance decreases and the voltage signal will be low. This allows the 
sensor to provide an analog voltage signal (0 to 5-volt) to PCM cavity 2. 

To make the sensor more accurate at cold and hottemperatures, the 5-volt signal passes through 
a 1 0,000 ohm resistor or through a 1 ,000 ohm resistor connected in parallel with the 1 0,000 ohm 
resistor, which has a calculated resistance value of909 ohms. If the engine is cold (below 125°F), 
the 5-volt supply to the coolant temperature sensor is fed only through the 1 0,000 ohm resistor 
inside the PCM. If the engine is warm (above 125°F), the 5-volt supply to the coolant temperature 
sensor is fed through both resistors. 

Possible causes: 
> Sensor signal circuit open 
> Sensor internally open 
> Sensor ground circuit open 
> PCM failure 

Name of code: ECT S"ensor Voltage Too Low 

When monitored: With the ignition on. 

Set condition: The engine coolant temperature sensor circuit voltage a~ PCM cavity 2 goes 
below .5 volt for more than 3 seconds. 

Theory of operation: The engine coolant temperature sensor is a negative temperature 
coefficient (NTC) thermistor-type sensor (resistance varies Inversely with temperature). This. 
means at cold temperatures its resistance is high so the voltage signal will be high. As coolant 
temperature increases, resistance decreases and the voltage signal will be low. This allows the 
sensor to provide an analog voltage signal (0 to 5-volt) to PCM cavity 2. 

To make the sensor more accurate at cold and hot temperatures, the 5-volt signal passes 
through a 10,000 ohm resistor or through a 1 ,000 ohm resistor connected in parallel with the 
10,000 ohm resistor, which has a calculated resistance value of 909 ohms. If the engine is cold 
(below 125°F), the 5-volt supply to the coolant temperature sensor is fed only through the 10,000 
ohm resistorinsidethe PCM. If the engine is warm (above 125°F), the 5-voltsupplytothe coolant 
temperature sensor is fed through both resistors. 

Possible causes: 
> Sensor signal shorted to ground 
> Sensor internally shorted 
> PCM failure 

Name of code: Engine is Cold Too Long 

When monitored: With the engine temperature between -20°F and +212°F at start up, coolant 
sensor operating, the engine running for at least 12 minutes, and the vehicle speed above28 mph. 
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Set condition: All monitoring conditions are met and the engine temperature does not reach 
174°F after 20 minutes. 

Theory of operation: The engine thermostat is designed to maintain the engine at or near the 
design temperature to promote maximum efficiency. 

Possible causes: 
> Extreme cold outside temperature 
> Failed thermostat 
> Coolant sensor out of calibration 

Name of code: Fuel Pump Resistor Bypass Relay Ckt 

When monitored: With the ignition key on and battery voltage greater than 1 0 volts. 

Set condition: An open or shorted condition is detected in the fuel pump resistor bypass 
relay control circuit. 

Theory of operation: The fuel pump resistbr bypass relay controls the path the fuel pump relay 
output current takes as it travels from the relay to the fuel pump. When the bypass relay is de­
energized, the fuel pump receives the fuel pump relay output current directly from the relay. 
Conversely, when the bypass relay is energized, the fuel pump relay outputcurrenttravels through 
the ballast resistor before reaching the fuel pump . . 

The relay is located in the power distribution center. One side ofthe relay control coil is supplied 
with 12 volts when the ignition switch is turned to the "run" position. The circuit is completed when 
the other side of the relay coil is grounded by the powertrain control module (PCM). 

Possible causes: 
> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> Fuel pump resistor bypass relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 

Name of code: Generator Field Not Switching Properly 

When monitored: With the ignition key on and the engine running. 

Set condition: When the 'PCM tries to regulate the generator field with no result during 
monitoring. 

Theory of operation: The PCM tries to maintain a system voltage between 12.9 volts and 15.0 
volts. The voltage determined by the PCM as the final goal for the charging system Is called 
"control" voltage . This control voltage is determined from the battery temperature sensor for 
ambient sensor and the sensed voltage system voltage at PCM cavity 3. The control voltage Is 
compared to the sensed voltage continuously during running. If the sensed voltage Is less than 
the control voltage, the PCM will supply more ground to the field circuit. If the sensed voltage Is 
more than the control voltage, the PCM will supply less ground to the field circuit. 

Possible causes: 
> Field driver circuit open or shorted 
> Generator internal open or short 
> PCM failure 
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Name of code: High Speed Fan Ctrl Relay Circuit 

When monitored: With the ignition key on and battery voltage greater than 1 0 volts. 

Set condition: An open or shorted condition is detected in the high speed radiator fan relay 
control circuit. 

Theory of operation: The high speed radiator fan relay controls the high speed operation of 
the radiator fan. The relay is located in the power distribution center. One side of the relay control 
coil is supplied with 12 volts when the ignition switch is turned to the "run" position. The circuit is 
completed when the other side of the relay coil is grounded by the powertrain control module 
(PCM). The PCM grounds the relay control circuit depending on coolant temperature and/or 
NC compressor head pressure. When the NC is off, the relay will be grounded when the 
temperature reaches 230°F and it will remove the ground when the temperature goes below 
221°F. When the NC is on, the relay will be grounded when the temperature is above 230°F or 
the head pressure is above 249 psi, and it will remove the ground when the temperature goes 
below 221 oF or the head pressure goes below 229 psi. 

Possible causes: 
> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> High speed radiator fan relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 

Name of code: Idle Air Control Motor Circuits 

When monitored: With the ignition on, battery voltage greater than 10.0 volts, and the idle air 
control motor active. 

Set condition: The PCM senses a shortto ground or battery voltage on any ofthe four lAC driver 
circuits for 2.75 seconds while the lAC motor is active. 

Theory of operation: The idle air control motor is used by the PCM to help regulate idle speed. 
The motor controls the amount of air allowed to bypass the throttle blade. The PCM controls the 
motor using four driver circu its to position the stepper motor. (NOTE: The PCM cannot detect an 
open driver circuit or a stuck motor.) 

Possible causes: 
> Driver circuit shorted to ground 
> Driver circuit shorted to battery 
> Driver circuits shorted together 
> Failed PCM 
> Shorted lAC motor 

Name of code: Injector Control Circuit 

When monitored: With battery voltage greater than 12 volts, auto shutdown relay energized, 
injector pulse width less than 10 ms, and engine speed less than 3000 rpm . 

Set condition: There is no inductive kick sensed .18 ms after injector turn off with no other 
injectors on. This code takes .64 to 10.0 seconds to set. 
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Theory of operation: Fuel injectors are high impedance solenoids controlled by the PCM. 
Battery voltage is supplied by the ASD relay. The injector on time (pulse width) is controlled by 
the amount of time the PCM grounds the injector control circuit. By varying this time, more or less 
fuel is allowed to flow through the injector. 

Possible causes: 
> Open or short~d injector control circuit 
> Open injector 
> Open A~D supply ~t injector 
> Failed driver in PCM 

Name of code: Intake Air Temp Se~sor Voltage High 

When monitored: With the ignition on and the engine running. 

Set condition: The intake air sensor circuit voltage at PCM cavity 21 goes above 4.9 volts. 

Theory of operation: The intake air temperature sensor (IAT) is located in the intake manifold 
where it measures the tern perature Qfthe air that is about to enter the combustion chambers. The 
IAT is a negative temperature coefficient (NTC) thermistor-type sensor (resistance varies 
inversely with temperature) . This means at cold temperatures !ts resistance is high so the voltage 
signal will be high. At high tern peratures, resistance decreases and the voltage will decrease. This 
allows the sensor to provide an analog voltage signal to PCM cavity 21. The PCM uses this signal 
to compensate for changes in air density due to temperature. 

Possi~fe causes: 
> Sensor signal circuit open 
> Sensor internally open 
> Sensor ground circuit open 

Name of code: Intake Air Temp Sensor Voltage Low 

When monitored: With the ignition on and the engine running. 

Set condition: The intake air sensor circuit voltage at PCM cavity 21 goes below .5 volt. 

Theory of operation: The intake air temperature sensor (IAT) is located in the intake manifold 
where it measures the temperature of the air that is aboutto enter the combustion chambers. The 
IAT is a negative temperature coefficient (NTC) thermistor-type sensor (resistance varies 
inversely with temperature). This means at cold temperatures its resistance is high so the voltage 
signal will be high. At high temperatures, resistance decreases and the voltage will decrease. This 
allows the sensor to provide an analog voltage signal to PCM cavity 21. The PCM uses this signal 
to compensate for changes in air density due to temperature. 

Possible causes: 
> Sensor signal circuit shorted to grou11d 
> Sensor internally shorted 
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Name of code: Internal Controller Failure 

When monitored: With the ignition on. 

Set condition: There is an EPROM sum check failure at power down. 

Theory of operation: This code indicates the EPROM memory may be corrupt. 

Possible causes: 
> Failed PCM 

Name of code: MAP Sensor Voltage Too High 

When monitored: With engine rpm above 400 but less than 1500 and the TP sensor voltage 
less than 1.0 volt. 

Set condition: The MAP sensor signal voltage isgreaterthan 4.6 volts atstartorwith the engine 
running for 1. 76 seconds. 

Theory of operation: This sensor measures manifold absolute pressure and ambient baromet­
ric pressure within the manifold. It provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor 
putsoutalowvoltagesignal (0.5to 1.8volts) atidlewhenthe manifold vacuum is high, and a higher 
voltage signal (3.9 to 4.8 volts) at deep throttle when the manifold vacuum is low. The MAP 
receives a 5-volt supply from PCM cavity 6; voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Signal circuit open 
> Sensor open internally 
> Sensor ground circuit 
> Sensor signal circuit shorted to voltage 
> Failed PCM 

Name of code: MAP Sensor Voltage Too Low 

When monitored: With engine rpm above 400 but less than 1500 and the TP sensor voltage 
less than 1.0 volt. 

Set condition: The MAP sensor signal voltage is below 1.2 volts at start, or below .2 voltfor 1. 76 
seconds with engine running. 

Theory of operation: This sensor measures manifold absolute pressure and ambient baromet­
ric pressure within the manifold. It provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor 
putsoutalowvoltagesignal (O.Sto 1.8volts) atidlewhenthe manifold vacuum is high, and a higher 
voltage signal (3.9 to 4.8 volts) at deep throttle when the manifold vacuum is low. The MAP 
receives a 5-volt supply from PCM cavity 6; voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Open 5-volt supply circuit 
> Signal circuit shorted to ground 
> Failed sensor 
> Failed PCM 
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Name of code: No ASD Relay Output Voltage at PCM 

When monitored: With the ignition key on and battery voltage greater than 1 0 volts. 

Set condition: No voltage sensed at the powertrain control module when the auto shutdown 
relay is energized. 

Theory of operation: When the ASD relay is energized, the relay's contacts connect the fused 
B(+) circuit to the relay output circuit. The powertrain control module is connected in parallel with 
the ASD relay output circuit. This connection provides the PCM with a circuit to monitor the ASD 
relay output state. Whenever the PCM energizes the ASD relay, it checks the feedback circuit to 
ensure voltage is present at the ASD relay output. If voltage is not present, a trouble code is set. 

Possible causes: 
> ASD relay output circuit open 
> Fused B(+) circuit open 
> ASD relay 
> Circuit in powertrain control module 

Name of code: No Cam Signal at PCM 

When monitored: During engine cranking, after 32 crank position signals. 

Set condition: No signal from the cam position sensor is present with crank signal. 

Theory of operation: The cam position sensor is a hall effect-type sensor used to detect the 
camshaft position. The PCM supplies 8 volts from cavity 7 to power up the sensor. Sensor ground 
is provided by PCM cavity 4. The PCM also supplies a 5-volt pull-up voltage to the sensor, from 
cavity 44. The sensor signal is created by the slots cut in the camshaft sprocket passing under 
the sensor. When a slot is under the sensor, the signal is high (5 volts). When the metal between 
the slots is under the sensor, the signal is low (0.3 volt). 

Possible causes: 
> Open 8-volt supply circuit 
> Open sensor ground 
> Open or shorted signal circuit 
> Damaged pulse ring 
> Failed sensor 
> Failed PCM 
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Name of code: No Change in MAP From Start to Run 

When monitored: With engine rpm above 400 but less than 1500 and the throttle body at closed 
throttle. 

Set condition: Too small a difference is seen between barometric pressure at ignition on and 
manifold vacuum (engine running) for 1. 72 seconds. 

Theory of operation: This sensor measures manifold absolute pressure and ambient baromet­
ric pressure within the manifold. It provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor 
puts out a low voltage signal (0.5 to 1.8 volts) at idle when the manifold vacuum is high, and a higher 
voltage signal (3.9 to 4.8 volts) at deep throttle when the manifold vacuum is low. The MAP 
receives a 5-volt supply from PCM cavity 6; voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Restricted or leaking vacuum/pressure to MAP sensor 
> \celnsensororpassage 
> Failed sensor 
> Failed PCM 

Name of coJ;~e: No Crank Reference Signal at PCM 

When monitored: During engine cranking, with battery voltage less than 11 .5 volts and 
manifolq vacuum present. 

Set condition: No signal from the crank position sensor is present during engine cranking, or 
the carT) position signal is pres~nt with no crank signal. · 

Theory of operation: The crank pqsitjon sensor is a hall effect-type sensor used to detect the 
crankshaft speed and position. The Pqrv'J supplies 8 volts from cavity 7 to power up the sensor. 
Sensor ground is provided by PCM cavity 4. The PCM also supplies a 5-volt pull-up voltage to the 
sensor from cavity 24. The sensor signal is created by the slots cut in the flywheel passing under 
the sensor. When a slot is under the sensor, the signal is high (5 volts) . When the metal between 
tre slots is under the sensor, the signal is low (0.3 volt). 

Possible causes: 
> Open or shorted a-volt supply circuit 
> Open sensor ground 
> Open or shorted signal circuit 
> Excessive clearance between the sensor and flywheel 
> Damaged flywheel 
> Failed sensor 
> Failed PCM 
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Name of code: No Vehicle Speed Sensor Signal 

When monitored: With engine running more than 31 seconds, engine temperature greater 
than 120°F, transmission not in park or neutral, brakes not applied, engine rpm greater than 
1800, and MAP vacuum less than 11". 

Set condition: No signal from the vehicle speed sensor for more than 11 seconds. 

Theory of operation: The vehicle speed sensor is a hall-effect type sensor used to detect the 
vehicle speed. The PCM calculates the vehicle speed based on the VSS signal. The PCM supplies 
8 volts from cavity 7 to power up the sensor. Sensor ground is supplied by PCM cavity 4. The PCM 
also supplies a 5.0 volt pull up voltage to the sensor from cavity 47. The VSS signal is created 
when the sensor alternates the 5.0 volt pull up from high to low. 

Possible causes: 
> Open or shorted signal circuit 
> Speedometer pinion damaged 
> Open 8-volt supply circuit 
> Open sensor ground circuit 
> Failed vehicle speed sensor 
> Failed PCM 

Name of code: Rad Fan Control Relay Circuit 

When monitored: With the ignition key on and battery voltage greater than 10 volts. 

Set condition: An open or shorted condition is detected in the radiator fan relay control 
circuit. 

Theory of operation: The radiator fan relay controls the operation of the radiator fan. The relay 
is located in the power distribution center. One side of the relay control coil is supplied with 12 
volts when the ignition switch is turned to the "run" position. The circuit is completed when the 
other side ofthe relay coil is grounded by the powertrain control module (PCM). The PCM grounds 
the relay control circuit depending on coolant temperature. When the engine coolant temperature 
has reached the maximum temperature parameter, the relay will be grounded. Conversely, when 
the engine coolant temperature has acquired the minimum temperature parameter, the relay will 
remove the ground. 

Possible causes: 
> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> Low speed radiator fan relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 
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Name of code: Slow Change in Idle MAP Sensor Signal 

When monitored: With engine rpm above 600 but less than 1500 and the throttle position 
sensor voltage less than 1.0 volt. 

Set condition: The variation in MAP signal is less than .157 volt between firing pulses of the 
engine. 

Theory of operation: This sensor measures manifold absolute pressure and ambient baromet­
ric pressure within the manifold. It provides a 0 to 5 volt signal to PCM cavity 1. The MAP sensor 
puts out a low voltage signal (0.5 to 1 .8 volts) at idle when the manifold vacuum is high, and a higher 
voltage signal (3.9 to 4.8 volts) at deep throttle when the manifold vacuum is low. The MAP sensor 
receives a 5-volt supply from PCM cavity 6. Voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Restricted or leaking vacuum/pressure to MAP sensor 
> Ice in sensor or passage 
> Failed sensor 
> Failed PCM 

Name of code: Speed Control Solenoid Circuits 

When monitored: With the ignition key on, the SET button pressed, and the PCM sees voltage 
at cavity 23. 

Set condition: When the powertrain control module actuates the vacuum and vent solenoids but 
they do not respond. 

Theory of operation: When the "Set" switch is pressed, the vehicle must be moving forward 
at a speed between 35-85 mph, with the transmission gear selector in other than park or neutral. 
The PCM locks in a set speed. Then the PCM energizes the vacuum solenoid to open the throttle 
and actuates the vent solenoid to close the throttle. These actuations are dependent on power 
supplied to the servo from the speed control relay through the brake switch. The system is 
deactivated by pressing the brake, turn ing the on/off switch off, or vehicle speed falling below the 
minimum. Reactivation can be done by repeating the previous steps or pressing resume with the 
vehicle speed between 35- 85 mph. 

Possible causes: 
> Solenoid control circuit open or shorted 
> Vacuum or vent solenoid shorted or open 
> Open power circuit to solenoids 
> PCM failure 
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Name of code: SPI Communications (PCM Failure) 

When monitored: With the ignition on. 

Set condition: Serial communications inside the controller fail eight times. 

Theory of operation: Communications between microprocessors inside the PCM are needed 
to operate the total system. If failure occurs, the solenoids and relays may not actuate properly. 

Possible causes: 
> PCM failure 

Name of code: Throttle Position Sensor Voltage High 

When monitored: With the ignition on. 

Set condition: TP sensor voltage at PCM cavity 22 goes above 4.5 volts for .704 seconds. 

Theory of operation: The throttle position sensor contains a potentiometer that is operated by 
the throttle blade shaft. As the throttle plate rotates, the TP sensor provides a variable 0 to 5-volt 
signal to PCM cavity 22. The voltage is directly proportional to throttle angle. When the throttle 
plate is at rest, the voltage is low. When the throttle isfullyopen, the voltage is high. With this signal, 
the PCM can determine precise throttle position under all operating conditions. The TP sensor 
receives a 5-volt supply from PCM cavity 6. The sensor ground is provided by PCM cavity 4. 

Possible causes: 
> Sensor signal circu it open 
> Throttle position sensor failure 
> Sensor ground circuit open 

Name of code: Throttle Position Sensor Voltage Low 

When monitored: With the ignition on. 

Set condition: The TP sensor voltage at PCM cavity 22 goes below .2 volt for . 704 seconds, 
or mph is above 20, rpm is above 1500, and vacuum is below 2" with TP sensor voltage less than 
.5 volt for . 704 seconds. 

Theory of operation: The throttle position sensor contains a potentiometer that is operated by 
the throttle blade shaft. As the throttle plate rotates, the TP sensor provides a variable 0 to 5-volt 
signal to PCM cavity 22. The voltage is directly proportional to throttle angle. When the throttle 
is fully open, the voltage is high. With this signal, the PCM can determine precise throttle position 
under all operating conditions. The TP sensor receives a 5-volt supply from PCM cavity 6. The 
sensor ground is provided by PCM cavity 4. 

Possible causes: 
> Sensor signal circu it shorted to ground 
> Throttle position sensor failure 
> Loss of 5-volt supply 
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3.3.5 Handling No Trouble Code Problems 

After reading Section 3.0 (System Description and Functional Operation), you should have a 
better understanding ofthetheory and operation oft he on-board diagnostics, and howthis relates 
to the diagnosis of a vehicle that may have a driveability-related symptom or complaint. 

The "no code" system is broken down into three test methods: 

- No Code Complete Test 
- No Code Quick Individual Test 
- No Code Quick Symptom Test 

3.4 Using the ORB 

Refer to the DAB user's guide for instructions and assistance with reading trouble codes, erasing 
trouble codes, and other ORB functions. 

3.5 DRBII Error Messages and Blank Screen 

If any of the following error messages appear on the ORB screen, refer to the Vehicle 
Communications Manual for diagnosis and repair. 

- cartridge error - ram test failure - keypad test failure 
- low battery - high battery 

If the ORB has a blank screen, do the following: 

- Ensure there is a good body ground at 
cavity 1 of the data link connector. 

- Use the process of elimination: Sequen­
tially substitute another cable, cartridge, 
and ORB until the condition is corrected. GROUND 

3.6 DRBIII Error Messages and Blank Screen 

DATA LINK 
CONNECTOR 

Under normal operation, the ORB will display one of only two error messages: 
-User-Requested WARM Boot or User-Requested COLD Boot 

If the DAB should display any other error message, record the entire display and call the MDS 
Hotline, or call for information and assistance at 1-800-825-8737. This is a sample of such an error 
message display: 

ver: 2.14 
date: 26 Jul93 
file: key_itf.cc 
date: Jul 26 1993 
line: 548 
err: Ox1 
User-Requested COLD Boot 

Press MORE to switch between this display 
and the application screen. 

Press F4 when done noting information. 
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3.6.1 DRBIII Does Not Power Up 

If the LED's do not light or no sound is emitted at start up, check for loose cable connections or 
a bad cable. Check the vehicle battery voltage. A minimum of 11 volts is required to adequately 
power the ORB. 

If all connections are proper between the ORB and the vehicle or other devices, and the vehicle 
battery is fully charged, an inoperative ORB may be the result of faulty cable or vehicle wiring. 
Perform Test 18A. 

3.6.2 Display is Not Visible 

Low temperatures will affectthe visibility of the display. Adjust the contrast to compensate forth is 
condition. 

KEYPAD 

SHIFT KEY LED 
2460403 
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4.0 SYSTEM COM PONE NT LOCATIONS 

4.1 Powertrain Control Module 

YJ BODY 

CAV CIRCUIT FUNCTION CAV 

1 K1 DG/RD MAP Sensor Signal 27 
2 K2TN/BK Engine Coolant Temperature 28 

Sensor Signal 29 
3 A14 RD/WT Fused B(+) 30 
4 K4 BK!LB Sensor Ground 32 
5 Z11 BK/WT Ground 34 

6 K6VT/WT 5-Volt Supply 
7 K70R 8-Volt Supply 38 
9 G50WT/YL Fused Ignition Switch Output 39 

10 K10 DB/OR Power Steering Pressure 40 
Switch Sense (2.5L) 41 

11 Z1 BK Ground 43 
12 Z1 BK Ground 44 
13 K14 LB/BR Injector #4 Driver 
14 K13YL/WT Injector #3 Driver 45 
15 K12TN Injector #2 Driver 47 
16 K11 WT/DB Injector #1 Driver 51 
19 K19GY Ignition Coil Driver 54 
20 K20DG Generator Field Driver 
21 K21 BKIRD Intake Air Temperature Signal 57 
22 K220R/DB Throttle Position Sensor Signal 58 
24 K24 GY/BK Crank Position Sensor Signal 59 
25 D21 PK SCI Transmit 60 
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CIRCUIT 

C91 LB 
C20 BR/RD 
V40WT/PK 
T41 BR/YL 
G3 BK/PK 
C13 DB/OR 

K15 PK/BK 
K39 GY/RD 
K40 BR/WT 
K41 BK/DG 
G21 GY/LB 
K44 TN/YL 

D20LG 
G7WT/OR 
K51 DB/YL 
K54 OR/BK 

A142 DG/OR 
K16 LG/BK 
K59 VT/BK 
K60 YLIBK 

POWERTRAIN 
CONTROL MQDULE 

CONNECTOR 

FUNCTION 

NC Switch Sense 
NC Pressure Switch Output 
Brake Switch Sense 
Park/Neutral Switch Sense 
Check Engine Lamp 
NC Compressor Clutch Relay 

Control 
Injector #5 Driver (4.0L) 
Idle Air Control Motor #3 Driver 
Idle Air Control Motor #1 Driver 
Oxygen Sensor Signal 
Tachometer Signal 
Camshaft Position Sensor 

Signal 
SCI Receive 
Vehicle Speed Sensor Signal 
Auto Shutdown Relay Control 
Torque Converter Clutch 

Solenoid Control 
Auto Shutdown Relay Output 
Injector #6 Driver (4.0L) 
Idle Air Control Motor #4 Driver 
Idle Air Control Motor #2 Driver 

.. 



XJ BODY 

CAV CIRCUIT 

K1 DG/RD 
2 K2TN/BK 

3 A14 AD 
4 K4 BK/LB 
5 Z11 BK/WT 
6 K6VfN/T 
7 K70R 
9 A21 DB 

10 K10Vf 
10 K10 DBN/T 

11 Z12 BKJTN 
12 Z12 BKJTN 
13 K14 LB/BR 
14 K13 YLN/T 
15 K12TN 
16 K11 WT/DB 
19 K19 GY 
20 K20 OG 
21 K21 BKIRD 
22 K220R/DB 
24 K24 GY/BK 
25 021 PK 
26 01 Vf/BR 
27 C91 LB 
28 C90 LG 
29 K29WT/PK 

FUNCTION 

MAP Sensor Signal 
Engine Coolant Temperature 

Sensor Signal 
Fused B(+) 
Sensor Ground 
Ground 
5-Vott Supply 
8-Vott Supply 
Fused Ignition Switch Output 
Extended ldll;l (4.0L) 1995 
Power Steering Pressure Sense 

(2.5L) 1995 
Ground 
Ground 
Injector #4 Driver 
Injector #3 Driver 
Injector #2 Driver 
Injector #1 Driver 
Ignition Coil Driver 
Generator Field Driver 
Intake Air Temperature Signal 
Throttle Position Sensor Signal 
Crank Position Sensor Signal 
SCI Transmit 
ceo Bus(+) 
A/C Switch Sense 
NC Pressure Switch Output 
Brake Switch Sense 
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CAV CIRCUIT 

30 T41 BR/YL 
31 C27 DB/PK 
32 G3 BKIPK 
33 V36TN/AD 
34 C13 DB/OR 

36 G12 DG/YL 
38 K15 PKIBK 
39 K39 GY/RO 
40 K40 BANff 
41 K41 BKIDG 
43 G21 GY/LB 
44 K44 TN/YL 
45 020 LG 
46 D2WT/BK 
47 G7WT/OR 
48 V31 BAIRD 
49 V32YL/RO 
50 V33 WT/LG 
51 K51 DB/YL 
53 V35 LG/RD 
54 K540R/BK 

57 A 142 DG/OR 
58 K16 LG/BK 
59 K59VT/BK 
60 K60 YL/BK 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 

Park/Neutral Switch Sense 
Radiator Fan Relay Control 
Check Engine Lamp 
S/C Vacuum Solenoid Control 
NC Compressor Clutch Relay 

Control 
Generator Lamp Driver 
Injector #5 Driver (4.0L) 
Idle Air Control Motor #3 Driver 
Idle Air Control Motor #1 Driver 
Oxygen Sensor Signal 
Tachometer Signal 
Camshaft Position Sensor Sig 
SCI Receive 
ceo Bus(-) 
Vehicle Speed Sensor Signal 
S/C Coast/Set Switch Sense 
S/C On/Off Switch Sense 
SIC Resume Switch 
Auto Shutdown Relay Control 
S/C Vent Solenoid Control 
Torque Converter Clutch 

Solenoid Control 
Auto Shutdown Relay Output 
Injector #6 Driver (4.0Lj 
Idle Air Control Motor #4 Driver 
Idle Air Control Motor #2 Driver 
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4.1 Powertrain Control Module (continued) 

ZJ BODY 

DATA LINK 
CONNECTOR 

CAV CIRCUIT 

K70 RD/WT 
2 K2 TN/BK 

3 A5RD 
4 K4 BKILB 
5 Z12 BK/TN 
6 K6VT/WT 
7 K25 WT/BK 
9 F86 LB/RD 

11 Z12 BK/TN 
12 Z12 BK/TN 
13 !<14 LB/BR 
14 Ki3 YL/WT 
15 K12TN 
16 K11 WT/DB 
19 K19 GY/WT 
20 K20DG 
21 K21 BKIRD 
22 K22 OR/DB 
24 K27 RD/LG 
25 D84 BK 
26 D1 VT/BR 
27 C21 DB/OR 
28 C90 LG 
29 L53 BR 
30 T41 BK/WT 
32 G3 BKIPK 

1040506 

FUNCTION CAV CIRCUIT 

MAP Sensor Signal 33 V36 TN/RD 
Engine Coolant Temperature 34 C13 DB/RD 

Sensor Signal 
Fused B(+) 38 K38GY 
Sensor Ground 39 K60 YL!BK 
Ground 40 K40 BR/WT 
5-Volt Supply 41 K41 BK!OR 
8-Volt Supply 43 G21 GY/LB 
Fused Ignition Switch Output 44 K24 GY/BK 
Ground 
Ground 45 D83 BK/YL 
Injector #4 Driver 46 D2WT/GY 
Injector #3 Driver 47 G7 WT/OR 
Injector #2 Driver 48 V31 BR/RD 
Injector #1 Driver 49 V32 YL/RD 
Ignition Coil Driver 50 V33 WT/LG 
Generator Field Driver 51 K81 PK 
Intake Air Temperature Signal 52 K52 PK/BK 
Throttle Position Sensor Signal 
Crank Position Sensor Signal 53 V35 LG/RD 
SCI Transmit 54 K54 OR/BK 
CCD Bus(+) 
NC Switch Sense 57 A61 DG/BK 
NC Pressure Switch Output 58 K58 BR/YL 
Brake Switch Sense 59 K39 GY/RD 
Park/Neutral Switch Sense 60 K59 VT/BK 
Check Engine Lamp 
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POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 

SIC Vacuum Solenoid Control 
NC Com pressor Clutch Relay 

Control 
Injector #5 Driver 
Idle Air Control Motor #3 Driver 
Idle Air Control Motor #1 Driver 
Oxygen Sensor Signal 
Tachometer Signal 
Camshaft Position Sensor 

Signal 
SCI Receive 
CCD Bus(-) 
Vehicle Speed Sensor Signal 
S/C Coast/Set Switch Sense 
S/C On/Off Switch Sense 
S/C Resume Switch Sense 
Auto Shutdown Relay Control 
Evap Emission Solenoid 

Control 
S/C Vent Solenoid Control 
Shift Indicator Lamp Driver 

(manual only) 
Auto Shutdown Relay Output 
Injector #6 Driver 
Idle Air Control Motor #4 Driver 
Idle Air Control Motor #2 Driver 



4.2 Controls and Solenoids 

~2-=SL==EN=G=I=N=E~----------------. ~4-=0L==EN=G=I=N=E------------------. 
INTAKE AIR 

TEMPERATURE SENSOR 
INTAKE 

MANIFOLD 

1o=Q1 

XJ ANDY J BODIES 

- IDLEAIR 
/'---~ /~ !'J CONTROL 

~ ~y"~ co=~OR 
"'--<-:::><>- ~ 
~ ' / \ ~" /<'~ 

- '::,., / 0,\ \ ) ) /" 
. ~ /-21\ )y.Y/ 

1 1 ,<_~ Y.-r 
2 _./ 

3 
4 06ll030B 

CAV COLOR FUNCTION 

1 GYJRD . IDLE AIR CONTROL 113 DRIVER 
2 YUBK IDLE AIR CONTROL 112 DRIVER 
3 BFWIT IDLE AIR CONTROL 111 DRIVER 
4 VT!BK IDLE AIR CONTROL 114 DRIVER 

4.3 Engine Sensors 

2.5L ENGINE 

THROTTLE . 
POSmON SENSOR 

lAC 
MOTOR 

TYPICAL VIEW 

ZJ BODY 

IDLE AIR 
CONTROL 

~,, /~ MOTOR 
;::.?/ / '<</~) , CONNECTOR c-...< //...... /............. '-< 1 1 

, .... , , // -<_"'-,,/ ~ ..( I 
\ '~'</-<(-: ?'/ // "{ 

~ ........ ~ ~~~ 
\~ ·<~~~ ) ~ ;::...._ ~ \ \ / '~;::..... // \ 1 / 

~/~v / 1 .............. ..(. / 
2 ~/' ......... . / 

3 
4 

CAV COLOR FUNCTION 
1 YLJBK IDLE AIR CONTROL 113 DRIVER 
2 VT!BK IDLE AIR CONTROL 112 DRIVER 
3 BMVT IDLE AIR CONTROL 111 DRIVER 
4 GY/RD IDLE AIR CONTROL 114 DRIVER 1090e0$ 

4.0L ENGINE 
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MOTOR 
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4.3 Engine Sensors (continued) 

THROTTLE POSITION 
SENSOR CONNECTOR 

2 

CAV COLOR 

1 BK/LB 
2 OR/DB 
3 VT/WT 

XJ AND Y J BODIES 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

2 ' 
3 

CAV COLOR 

1 BKILB 

FUNCTION 

SENSOR GROUND 
TP SENSOR SIGNAL 
5 VOLT SUPPLY 

0790302 

FUNCTION 

SENSOR GROUND 
2 DG!RD MAP SENSOR SIGNAL 

1 1eo~1 3 VT/WT 5-VOL T SUPPLY 

THERMOSTAT 
HOUSING 100020 3 

TYPICAL VIEW MAP 
SENSOR 

0 0 

0 

10704~ 

ZJ BODY 

10604011 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

3 

CAV COLOR 

1 BK/LB 
2 RD/WT 
3 VT/WT 

FUNCTION 

SENSOR GROUND 
MAP SENSOR SIGNAL 
5-VOLT SUPPLY 

ENGINE COOLANT - ~/. 
TEMPERATURESENSOR ~ ~-, _...,--__-;._~/1 

CONNECTOR // '<.1 '-<~' I I 
/,/ // /,, --" /I 

~/~~~/~ //'1 "(/ 
~-/ /~~?" _ .. /. .. <'j/ \ ,, -, <'-.-<::· /' / ) ,, ,, ~ /A', 

.......... ~ ____ ,........ ... ....,...<, ~ \~\\ ,/ 

..... ~'._/.I 

1 

2 

CAV COLOR FUNCTION 
1 TN/BK ECT SENSOR SIGNAL 
2 BK/LB SENSOR GROUND 097030~ 
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YJ BODY 

CAY COLOR 
1 BKJLB 
2 BK/00 
3 BK 
4 00/0R 

TYPICAL VIEW 

1100103 

FUNCTION 
SENSOR GROUND 
SENSOR SIGNAL 
HEATER GROUND 
FUEL PUMP RELAY OUTPUT 

CRANKSHAFT 
POSITION SENSOR 

CONNECTOR 

1070404 

XJ BODY 

CAY COLOR FUNCTION 
1 BKJLB SENSOR GROUND 
2 BKJOG SENSOR SIGNAL 
3 BK/TN HEATER GROUND 
4 DG/* FUEL PUMP RELAY OUTPUT 

ZJ BODY 

CAV 

1 
2 
3 
4 

COLOR 
BKJLB 
BKIOR 
BKITN 
OFVDB 

FUNCTION 
SENSOR GROUND 
SENSOR SIGNAL 
HEATER GROUND 
FUEL PUMP AELA Y OUTPUT 

XJ ANDY J BODIES 

CAV COLOR 

1 GY/BK 
2 BK/LB 
3 OR 
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FUNCTION 
CKP SENSOR SIGNAL 
SENSOR GROUND 
8-VOLT SUPPLY 

10901105 

107020 1 
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4.3 Engine Sensors {continued) 

ZJ BODY 

CRANKSHAFT 
POSITION SENSOR _...._...-_:::::::::::.-.,-· 

CONNECTOR <_._...--::'<:;...---:~/ ----r! 
// -'~~ 1 1 /":-/¢--/ / / '\ // 

~Y~<V (// " " /"~ \ / --~~~s~~) )" ~w-/ 
~:JJ~J--.... /,... ....... ___./ 

/ 

1 
2 

3 

CAV COLOR 

1 RD!LG 
2 BK/LB 
3 WT/BK 

XJ ANDY J BODIES 

3 

CAV COLOR 

1 TN/YL 
2 BK!LB 
3 OR 

4.4 Relays 

RADIATOR 
FAN / TCC 

RELAY 

ABS 
PUMP 
RELAY 

FUEL 
PUMP 
RELAY 

FUNCTION 

CKP SENSOR SIGNAL 
SENSOR GROUND 
8-VOL T SUPPLY 1070202 

FUNCTION 

CMP SENSOR SIGNAL 
SENSOR GROUND 
8-VOLTSUPPLY 1070805 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

AJC 
CLUTCH 
RELAY 

STARTER 
RELAY 

10~4 

DISTRIBUTOR 

CAMSHAFT POSITION 
SENSOR CONNECTOR 

ZJ BODY 

CAV COLOR 

1 GY/BK 
2 BK/LB 
3 WT/BK 

XJ BODY 

CAV COLOR 

A DB 
B AD 
C DB/Yl 

11002o3 D 001" 
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1100100 

FUNCTION 

CMP SIGNAL 
SENSOR GROUND 
8-VOLT SUPPLY 1070000 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP AELA Y OUTPUT 



YJ BODY 

~ 0 FUEL PUMP 
RELAY 0rn [9 

DD 
CAV COLOR FUNCTION 

A WT/YL FUSED IGN SN OUTPUT 
B RD!WT FUSED B(+) 
c DBIYL .ASD RELAY CONTROL 

11~ D 00/BK FUEL PUMP RELAY OUTPUT 

XJ BODY 

CAV 

A 
B 
c 
D 

ZJ BODY 

CAV 

A 
B 
c 

~ 
r3M@l AUTO SHUTDOWN 

RELAY 

COLOR 

DB 
RD/BK 
DB!YL 
DG/OR 

COLOR 

LB/RD 
AD 
PK 

FUNCTION 

FUSED IGNITION SW OUTPUT 
B(+) 
ASD RELAY CONTROL 
ASD RELAY OUTPUT 

AUTO SHUTDOWN 
RELAY 

FUNCTION 

FUSED IGNITION SW OUTPUT 
B(+) 
ASD RELAY CONTROL 

ZJ BODY 

POWER DISTRIBunON CENTER 

~ 0 FUEL PUMP 

0 rn ~ RELAY 

OLJ 
CAV COLOR FUNCTION 

A LBIAD FUSED IGN SW OUTPUT 
B AD FUSED B(+) 
c PK ASD RELAY CONTROL 

1100205 D OR/DB FUEL PUMP RELAY OUTPUT 

YJ BODY 

~ 
r3 M[SJ AUTO SHUTDOWN 

RELAY 

CAV COLOR FUNCTION 
A WTIYL FUSED IGNITION SW OUTPUT 
B RD/WT B(+) 
c DBIYL ASD RELAY CONTROL 
D DG/OR ASD RELAY OUTPUT 

XJ BODY 
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' POWER DISTRIBUTION CENTER 

RADIATOR f8l Q 
FAN RELAY 0 ~ [9 

rnJ 
CAV COLOR 

A DBJWT 
B LG/RD 
C DB/PK 
D LG 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSEDB(+) 
RAD FAN RELAY CONTROL 
RAD FAN RELAY OUTPUT 1040403 
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4.4 Relays (continued) 

XJ BODY 

A/C 
CLUTCH 
RELAY 

CAV COLOR FUNCTION 

A DBM'T FUSED IGN SW OUTPUT 
B LG A/C PRESSURE SWITCH OUTPUT 
C DB/OR A/C CMP CLUTCH AL Y CTRL 
D DB/BK A/C CLUTCH AL Y OUTPUT 
~--~----~--------------------__J1~ 

ZJ BODY 

A/C 
CLUTCH 
RELAY 

CAV 

A 
B 
c 
D 

COLOR 

YUOG 
DB/OR 
DB/AD 
DB/YL 

YJ BODY 

CAV COLOR 

A YL 
B RD 
c BAtYL 
c BK/OR 
D BR 

FUNCTION 

FUSED IGN SW OUTPUT 
A/C SWITCH SENSE 
A/C CMP CLUTCH RL Y CTRL 
A/C CLUTCH RL Y OUTPUT 

POWER DISTRIBUTION CENTER 

STARTER 
RELAY 

FUNCTION 

IGN SW OUTPUT (STAAl) 
FUSED B(+) 
PNP SWITCH SENSE (AUTO) 
GROUND(MANUAL) 
STARTER RELAY OUTPUT 

1040300 

2:260504 

YJ BODY 

A/C 
CLUTCH 
RELAY 

POWER 
DISTRIBUTION 

CENTER 

CAV 

A 
B 
c 
D 
E 

COLOR 

DB/OR 
DB/BK 
DBM'T 
BAJRD 
BK 

FUNCTION 

A/C CMP CLUTCH RL Y CTRL 
A/C CLUTCH RL Y OUTPUT 
FUSED IGN SW OUTPUT 
A/C PRESS SW OUTPUT 
GROUND 

XJ BODY 

CAV 

A 
B 
c 
c 
D 

COLOR 

YL 
BK!RD 
BAtYL 
BK/TN 
BR 

STARTER 
RELAY 

FUNCTION 

IGN SW OUTPUT (START) 
FUSEDB(+) 
PNP SWITCH SENSE (AUTO) 
GROUND(MANUAL) 
STARTER RELAY OUTPUT 

ZJ BODY 
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CAV 

A 
8 
c 
D 

COLOR 

VL/DB 
RD/WT 
BK/WT 
LG/BK 

STARTER 
RELAY 

FUNCTION 

IGN SW OUTPUT (START) 
FUSEDB(+) 
PARK/NEUTRAL SWITCH SENSE 
STARTER RELAY OUTPUT 

1070106 

2260503 



YJ BODY 

TORQUE CONVERTER 
CLUTCH RELAY 

XJ BODY 

YJ BODY 

E B 

CAY COLOR 

A WT/VL 
B RDJWT 
c OFWK 
D DB{TN 

2300108 

FUNCTION 

FUSED IGN SW OUTPUT 
B(+) 
TCC SOLENOIDIRELA Y CONTROL 
TCC RL Y OUTPUT 

POWER DISTRIBUTION CENTER 

~ 0 
TCCRELAY ~[I]@ 

DLl 
2300100 

CAV COLOR FUNCTION 

A YL FUSED IGN SW OUTPUT 
B YL FUSED IGN SW OUTPUT 
c ORIBK TCC SOLENOID/RELAY CONTROL 
D DBIWT TCC RELAY OUTPUT 

4.5 Charging System 

XJ BODY Y J BODY 

WIRE 
HARNESS 

HOLD DOWN 

CAY COLOR 

1 BK GROUND 
2 DG/OR ASD RELAY OUTPUT 

GENERATOR 
TYPICAL VIEW 

3 DG GENERATOR FIELD DRIVER 
4 BK!WT B(+) 1320404 
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GENERATOR 
TYPICAL VIEW 

1320405 
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4.5 

4.6 

Charging (continued) 

ZJ BODY 

Speed Control 

CAV COLOR , BK 
2 DG/BK 
3 00 
4 AD 

SPEED 
CONTROL SERVO 

CONNECTOR 

FUNCTION 

GROUND 
ASD RElAY OUTPUT 
GENERATOR FIELD DRIVER 
B(+) 

3 4 

CAV COLOR FUNCTION , BK GROUND 
2 DB/" SC BRAKE SWITCH OUTPUT 
3 LO/RD SC VENT SOLENOID CONTROL 

1280602 4 TN/AD SC VACUUM SOLENOID CONTROL 

5.0 DISCLAIMERS, SAFETY, WARNINGS 

5.1 Disclaimers 
. 

All information, illustrations, and specifications contained in this manual are based on the latest 
information available at the time of publication. The right is reserved to make changes at anytime 
without notice. 

5.2 Safety 

5.2.1 Technician Safety Information 

DANGER!!! ~ngines produce carbon mono?C.ide that is qdorless, causes slower rea~tion 
time, and can lead to serious injury. When the engine is operating, keep service areas 
WELL VENTI LA TED or attach the vehicle exhaust system to the shop exhaust removal 
system. 
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Set the parking brake and block the wheels before testing or repairing the vehicle. It is especially 
important to block the wheels on front-wheel drive vehicles; the praking brake does not hold the 
drive wheels. 

When servicing a vehicle, always wear eye protection, and remove any metal jewelry such as 
watchbands or bracelets that might make an inadvertent electrical contact. 

When diagnosing a powertrain system problem, it is important to follow approved procedures 
where applicable. These procedures can be found in General Information Section 9.0 (Specifi­
cations) or in service manual procedures. Following these procedures is very important to the 
safety of individuals performing diagnostic tests. 

5.2.2 Vehicle Preparation for Testing 

Make sure the vehicle being tested has a fully charged battery. If it does not, false diagnostic 
codes or error messages may occur. 

5.2.3 Servicing Sub-Assemblies 

Some components of the powertrain system are intended to be serviced in assembly only. 
Attempting to remove or repair certain system sub-components may result in personal injury and/ 
or improper system operation. Only those components with approved repair and installation 
procedures in the service manual should be serviced. 

5.2.4 DRBIII Safety Information 

WARNING: Exceeding the limits of the ORB multi meter is dangerous. It can expose you 
to serious or possibly fatal injury. Carefully read and understand the cautions and the 
specification limits. 

• Follow the vehicle manufacturer's service specifications at all times. 

• Do not use the ORB if it has been damaged. 

• Do not use the test leads if the insulation is damaged or if metal is exposed. 

• To avoid electrical shock, do not touch the test leads, tips, or the circuit being tested. 

• Choose the proper range and function for the measurement. Do not try voltage or current 
measurements that may exceed the rated capacity. 

• Do not exceed the limits shown in the table below: 

FUNCTION INPUT UMIT 
Volts 0 - 500 peak volts AC 

0 - 500 volts DC 

Ohms (resistance)* 0 - 1.12 megohms 

Frequency Measured o- 10kHz 
Frequency Generated 

Temperature -58- 1100" F 
-50 - 600" c 

* Ohms cannot be measured if voltage is 
present. Ohms can be measured only in a 
non-powered circuit. 
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• Voltage between any terminal and ground must not exceed 50Qv DC or 500v peak AC. 

• Use caution when measuring voltage above 25v DC or 25v AC. 

• The circuit being tested must be protected by a 1 OA fuse or circuit breaker. 

• Use the low current shunt to measure circuits up to 1 OA. Use the high current clamp to 
measure circuits exceeding 1 OA. 

• When testing for the presence of voltage or current, make sure the meter is functioning 
correctly. Take a reading of a known voltage or current before accepting a zero reading. 

• When measuring current, connect the meter in series with the load. 

• Disconnect the live test lead before disconnecting the common test lead. 

• When using the meter function, keep the ORB away from spark plug or coil wires to avoid 
measuring error from outside interference. 

5.3 Warnings 

5.3.1 Vehicle Damage Warnings 

Before disconnecting any control module, make sure the ignition is "off." Failure to do so could 
damage the module. 

When testing voltage or continuity at any control module, use the terminal side (not the wire end) 
of the connector. Do not probe a wire through the insulation; this will damage it and eventually 
cause It to fail because of corrosion. 

Be careful when performing electrical tests so as to prevent accidental shorting of terminals. Such 
mistakes can damage fuses or components. Also, a second code could be set, making diagnosis 
of the original problem more difficult. 

5.3.2 Road Testing a Complaint Vehicle 

Some complaints will require a test drive as part ofthe repair verification procedure. The purpose 
of the test drive is to try to duplicate the diagnostic code or symptom condition. 

CAUTION: Before road testing a vehicle, be sure that all components are reassembled. 
During the test drive, do not try to read the ORB screen while In motion. Do not hang the 
ORB from the rear view mirror or operate It yourself. Have an assistant available to operate 
the ORB. 
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7.0 DIAGNOSTIC INFORMATION AND PROCEDURES 

7.1 
GENERAL 

TROUBLESHOOTING 
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T TEST TC-1A j CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCs) 
R~--------L-----------------------------------------------~ 
0 
u 
B 

NOTE: The battery must be fully charged for any test in this manual. 

L 1. Attempt to start the engine. Crank for up to 10 seconds if necessary. 

E 
2. Connect the DAB to the engine diagnostic connector. Write down the trouble codes that are 

displayed. c 
0 D 3. If the DAB screen displays "No Response", go to TEST NS-6A. 

E 4. If the DAB screen is blank or has a DAB error message, go to General Information Section 3.5 
or3.6 in this manual. 

T 
E 5. lftrouble code messages are displayed, refer to the trouble code list below and on the next page 
S for the appropriate test. 
T 
S 6. lfthere are no trouble codes displayed, refer to one of the following: 

For Driveability problems ...... .. ......... ....... ... ................................... ..... ............. NTC-1 A 
For No Start problems .... .... ............................................................................. . NS-1 A 
For Speed Control problems ...................................................... ...... ................ SC-1 A 
For Charging problems ... : ............................................. .. .. ...... ................. .. .. .... CH-1A 

DIAGNOSTIC TROUBLE CODE (DTC) DISPLAYED 

NO CRANK REFERENCE SIGNAL AT PCM 
NO CAM SIGNAL AT PCM 
SLOW CHANGE IN IDLE MAP SENSOR SIGNAL 
NO CHANGE IN MAP FROM START TO RUN 
MAP SENSOR VOLTAGE TOO LOW 
MAP SENSOR VOLTAGE TOO HIGH 
NO VEHICLE SPEED SENSOR SIGNAL 
02S STAYS AT CENTER 
02S SHORTED TO VOLTAGE 
02S STAYS ABOVE CENTER (RICH) 
02S STAYS BELOW CENTER (LEAN) 
ECT SENSOR VOLTAGE TOO HIGH 
ECT SENSOR VOLTAGE TOO LOW 
INTAKE AIR TEMP SENSOR VOLTAGE LOW 
INTAKE AIR TEMP SENSOR VOLTAGE HIGH 
THROTTLE POSITION SENSOR VOLTAGE HIGH 
THROTTLE POSITION SENSOR VOLTAGE LOW 
IDLE AIR CONTROL MOTOR CIRCUITS 
INJECTOR CONTROL CIRCUIT 
A/C CLUTCH RELAY Cl RCUIT 
RAD FAN CONTROL RELAY CIRCUIT 
AUTO SHUTDOWN RELAY CONTROL Cl RCUIT 
NO ASD RELAY OUTPUT VOLTAGE AT PCM 
PCM FAILURE SRI MILE NOT STORED 
PCM FAILURE EEPROM WRITE DENIED 
FUEL PUMP RESISTOR BYPASS RELAY CKT 
SPEED CONTROL SOLENOID CIRCUITS 
GENERATOR FIELD NOT SWITCHING PROPERLY 

34 

DIAGNOSTIC TEST 

TC- 2A 
TC- 3A 
TC- 4A 
TC- 4A 
TC- SA 
TC- 6A 
TC- 7A 
TC- SA 
TC- 9A 
TC-10A 
TC-11A 
TC-12A 
TC-13A 
TC-14A 
TC-15A 
TC-16A 
TC-17A 
TC-18A 
TC-19A 
TC-25A 
TC-26A 
TC-27A 
TC-28A 
TC-29A 
TC-30A 
TC-31A 
TC-32A 
TC-33A 



TEST TC-1A I CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCs) T 
~------~--------------------------------------------~R 

DIAGNOSTIC TROUBLE CODE (DTC) DISPLAYED 

BATTERY TEMP SENSOR.VOLTS OUT OF LIMIT 
CHARGING SYSTEM VOLTAGE TOO LOW 
CHARGING SYSTEM VOLTAGE TOO HIGH 
TORQUE CONVERTER CLUTCH SOLENOID CKT 
EVAP SOLENOID CIRCUIT 

DIAGNOSTIC TEST 

TC-34A 
TC-35A 
TC-36A 
TC-37A 
TC-38A 

0 
u 
B 
L 
E 

c 
0 

For an ENGINE IS COLD TOO LONG trouble code, the engine does not warm to 176°F while driving D 
for 20 minutes after start. See the service manual for cooling system repair (thermostat) . E 

Foran INTERNAL CONTROLLER FAILURE trouble code, replace the powertrain control module and T 
go to Verification TEST VER-2A. E 

s 
T 
s 

ForaPCMFAILURESPICOMMUNICATIONStroublecode, replacethepowertraincontrolmoduleand 
go to Verification TEST VER-2A. 

35 



~ TEST TC-2A I REPAIRING -NO CRANK REFERENCE SIGNAL AT PCM 

0 Perform TEST TC-1A Before Proceeding 
r-----------------~~----------------------------~ u 

8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

POIJERTRAIN 
CONTROL BK/LB 
MODULE 1r-~~~----------------~c=R7.AN~K~----~ 

1_. I POSITION 
L...:.....J SENSOR 

~r---A------------------~ 
,---- --if 

~t---B ________ _. 

~r--c------~-------\~ 
CAM YNC 

SENSOR I47J (IN DISTRIBUTOR> 
.__ __ ~l;....u 'w'T /DR BK/LB 

VEHICLE 
SPEED 

SENSOR 

ZJ 
A RD/LG 
B IJT/BK 
C GY/BK 

Name of code: No Crank Reference Signal at PCM 

MJ/ XJ/YJ 
GY/ BK 

DR 
TN/YL 

When monitored: During engine cranking, w ith battery voltage less 
than 11.5V and manifold vacuum present. 

Set condition: No signal from the crank position sensor is present 
during engine cranking, or the cam posit ion signal is present with no 
crank signal. 

Theory of operation: The crank position sensor is a hall effect-type 
sensor used to detect the crankshaft speed and position. The PCM 
supplies 6 volts from cavity 7 to power up the sensor. Sensor ground is 
provided by PCM cavity 4. The PCM also supplies a 5-volt pull-up 
voltage to the sensor from cavity 24. The sensor signal is created by 
the sfots cut in the flywheel passing under the sensor. When a slot is 
under the sensor, the signal is high (5V). When the metal between the 
slots is under the sensor, the signal is low (0.3V) . 

Possible causes: 
> Open or shorted 8-volt supply circuit 
> Open sensor ground 
> Open or shorted signal circuit 
> Excessive clearance between the sensor and flywheel 
> Damaged flywheel 
> Failed sensor 
> Failed PCM 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

0860601 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.2 
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1500203 



/ 

TEST TC-2A I REPAIRING- NO CRANK REFERENCE SIGNAL AT PCM -~ 

Perform TEST TC-1A Before Proceeding 

t\ 

ATTEMPT TO START 
STAAT TES~ WITH THE ORB, ENGINE, CRANK FOR 

TC-2A ERASE TROUBLE i----1 AT LEAST 10 
CODES . SECONDS IF 

NECESSARY. 

I 
1 

ODES THE ORB SHOW 
WITH THE ORB, READ "NO CRANK YES CONT INUE TEST 

TROUBLE CODES. REFERENCE SIGNAL 1---i TC-2A ON THE 
AT PCM? NEXT PAGE. 

INO 

l 
AT THIS TIME, THE USING THE 

YE~ COND IT ION REQUIRED SCHEMATIC RS A WERE ANY PROBLEMS REPA IR AS 
TO SET THE CODE IS f--f GUIDE , INSPECT THE ---1 FOUND? 1--1 NECESSARY·* 

NOT PRESENT. WIRING AND 
FIG . J CONNECTORS. 

'NO 

l 
YES 

REPAIR AS 
WIGGLE WIRING DOES THE ENGI NE NECESSARY WHERE 

START ENGINE ~ HARNESS FROM THE 1---1 MISS OR STALL? f----1 WIGGLI NG CAUSED 
SENSOR TO PCM. PROBLEM TO 

APPEAR·* 

' NO 

l 
REFER TO FIG· 2 FOR 

ADDITIONAL TEST COMPLETE· * INFORMATION. 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ I--T_E_S_T_T_C_-_2A_- __J--CONTINUED • REPAIRING- NO CRANK REFERENCE SIGNAL AT PCM 

Or-~----------------------------------------------~ u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PDW'ERTRAIN 
CONTROL BK/LJJ 
MODULE .---~~------------------C-R-AN-K------~ 

CRANKSHAFT POSITION 
SENSOR CONNECTOR 

1 

3 

CAY MJ,XJ, YJ 
1 GY/BK 
2 B!<fLB 
3 OR 

'Z.J 

RD/l.G 
BK/l.B 
WT/BK 

F/G.1 

A 

B 

c 

W'T/OR 

POSITION 
SENSOR 

CAM SYNC 
SENSOR 

CIN DISTRIBUTOR) 

VEHICLE 
SPEEil 

SENSOR 

1 

BK/LB 

ZJ 
A RD/LG 
B \o/T /BK 
C GY/BK 

GY/BK- MJ, XJ, YJ 
RD/l.O -ZJ 
CKP Signal 

MJ/XJ/YJ 
GY/BK 

DR 
TN/YL 

1500501 -
FUNCTION 

C"KPSIGNAL 
SENSOR GROUND 
8-VOL T SUPPLY 

'-----l JUMPER+-----' 

F/G. 2 

38 
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TEST TC-2A I CONTINUED - REPAIRING- NO CRANK REFERENCE SIGNAL AT PCM T 
R 

~------------------------------------------------------~0 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-2A CONTINUED- REPAIRING -NO CRANK REFERENCE SIGNAL AT PCM 
R~-------' 

Or-------------------------------------------------------~ u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

3 
GY/BK- MJ, XJ, YJ 

RD/LG -ZJ 
1!500504 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

11500301 

FIG. 1. 

FIG.2 

40 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

CRANKSHAI=T 
POSITION SENSOR 

CONNECTOR 

24 
GY/BK- MJ, XJ, YJ 

RD/LG -ZJ 
CKPSignal 



TEST TC-2A I CONTINUED- REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM T 
R 

r---------------------------------------------------~0 

TEST TC- 2A ~ DISCONNECT THE YES CONTI NUED FROM POWERTRRIN CONTROL IS ANY TERMINAL REPAIR RS 
THE PREV IOUS MODULE, INSPECT THE ~. DAMAGED, PUSHED r--t NECESSARY·* 

PAGE. CONNECTOR· OUT OR MISWIREO? 
SEE GENERAL INFO 4.0 

v 
NO 

1 
TEST THE CKP 

USE AN OHMMETER IN SIGNAL CIRCUIT FOR IS THE RESISTANCE NO REPAIR THE OPEN 
THE FOLLOWI NG ~ RESISTANCE · r--t BELOW 5·0 OHMS? r---+ CKP SIGNAL 

STEP . CIRCU IT·* 
FIG. I 

YES 

1 
PROBE THE CKP 

PUT THE ORB IN SIGNAL CIRCUIT. IS THE RESISTANCE NO REPLACE THE 
OHMMETER MODE · ~ r--t BELOW 5.0 OHMS? r----. POWERTRAIN CONTROL 

MODULE ·* 
FJG.2 

YES 

REPAIR THE CKP 
SIGNAL CIRCU IT FOR 

R SHORT TO 
GROUND·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ t--T_E_S_T_T_C_-_2B____J REPAIRING- NO CRANK REFERENCE SIGNAL AT PCM 

Or-P_ert __ o_rm __ T_E_S_T_T_C_-_2A __ B_e_f_o_re_P_r_o_c_e_ed_i_n~g---------------------------------------------4 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PDW'ERTRAIN 
CONTROL BK/LB 
MODULE .-------------------------~CR~A-N~K~------~ 

CRANKSHAFT POSITION 
SENSOR CONNECTOR 

1 

3 
CAV MJ,XJ,YJ 

1 GY/BK 
2 BKILB 
3 OR 

ZJ 
RD!LG 
BK!LB 
WT/BK 

FIG. 1 

A 

B 

c 

\tiT/OR 

FUNCTION 

CKPSIGNAL 

VEHICLE 
SPEED 

SENSOR 

1500501 

SENSOR GROUND 
8-VOL T SUPPLY 

1500601 

42 

POSITION 
SENSOR 

CAM VNC 
SENSOR 

(IN DISTRIBUTOR) 
BK/LB 

ZJ MJ/XJ/VJ 
A RD/LG 
B \tiT /BK 
C GV/BK 

3 
OR· MJ, XJ, YJ 

WT/BK·ZJ 

GY/BK 
DR 

TN/VL 

FIG.2 

1500203 

POWERTRAIN 
CONTROL MODULE 

WIRE END CONNECTOR 

CAMSHAFT 
POSITION SENSOR 

CONNECTOR 



TEST TC-29 J REPAIRING -NO CRAN~ REFERENCE SIGNAL AT PCM 

Perform TEST TC-2A Before Proceeding 

1\ 

~ DISCONNECT THE YES START TEST CAMSHAFT POSITION IS ANY TERM INAL REPA IR AS 
TC-2B SENSOR.** ~ DAMAGED, PUSHED r---+ NECESSARY .* 

SEE GENERAL INFO 4·0 
OUT OR MISWIR!=OD? 

v 
NO 

1 
WITH THE ORB IN 
VOLTMETER MODE, IS THE VOLTAGE YES REPLACE THE 

PROBE J~E CKP 8-VOLT ABOVE 7.0 VOLTS? --I CAMSHAFT POSITION 
SUPPt CIRCUIT· SENSOR ·* 

FIG·! 

I NO 

1 
KEY OFF, DISCONNECT 

THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS 
CONTROL MODULE·** DAMAGED, PUSHED 

OUT OR MISWIREO? 
--I NECESSARY ·* 

SEE GENERAL INFO 4.0 

NO 

1 
PROBE THE 8-,VQLT 

YE~ 
REPAIR THE 8-VOLT 

PUT THE ORB IN SUPPLY CIRCUIT. IS THE RESISTANCE SUPPLY CIRCU IT FOR 
OHMMETER MODE· · · 1-i -1 BELOW S.Q OHMS? --1 A SHORT TO 

GROUND·* 
FIG.! 

NO 

1 
TEST THE 8-VOLT 

USE AN OHMMETER IN SUPPLY CIRCUIT FDA IS THE RESISTANCE NO REPAIR THE OPEN 
THE FOLLOWING 1-i RESISTANCE· 1-i BELOW 5·0 OHMS? 1---i 8-VOLT SUPPLY 

STEP · ·· CIRCUIT .* 
FIG·2 

YES 

REPLACE THE 
POWERTRR IN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-3A I REPAIRING- NO CAM SIGNAL AT PCM 

0 Perform TEST TC-1A Before Proceeding 
r---------------------------------------------------~--------------------------------------------------------------------------~ 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PD\o/ERTRAIN 
CONTROL BK/LB 
MODULE 1 

~ 

~ 
A 

~ 
B 

E c 

( 

\ 

CRANK 
POSITION 
SENSOR 

CAM YNC 
SENSOR 

1471 <IN DISTRIBUTOR) 

I \o/T/ OR BK/ LB 

ZJ MJ/XJ/YJ 
VEHICLE A RD/LG GY/ BK 
SPEED B \IT /BK DR 

SENSOR c GY/BK TN/YL 

Name of code: No Cam Signal at PCM 

When monitored: During engine cranking, after 32 crank position 
signals. 

Set condition: If no signal from the cam position sensor is present 
with crank signal, the code will set. 

Theory of operation: The cam position sensor is a hall effect-type 
sensor used to detect the camshaft position. The PCM supplies 8 volts 
from cavity 7 to power up the sensor. Sensor ground is provided by the 
PCM cavity 4. The PCM also supplies a 5.0 volt pull up voltage to the 
sensor, from cavity 44. The sensor signal Is created by the pulse ring In 
the distributor passing through the sensor. When the leading edge of 
the ring is in the sensor the signal is high (S.Ov); when the trailing edge 
is clear of the sensor, the signal is low (0.3v). 

Possible causes: 
> Open 8-volt supply circuit 
> Open sensor ground 
> Open or shorted signal circuit 
> Damaged pulse ring 
> Failed sensor 
> Failed PCM 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

1170202 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.2 
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TEST TC-3A ] REPAIRING- NO CAM SIGNAL AT PCM ~ 
Perform TEST TC-1 A Before Proceeding 0 
~~~----------------~--------------------------------~ 

TC-3A START TESTr 

1 
WITH THE ORB, READ 

TROUBLE CODES· 

ATTEMPT TO START 
ENG INE . CRANK FOR WITH THE ORB , 

ERASE TROUBLE 
CODES. 

~ AT LEAST 10 

1....----------' 

SECONDS IF 
NECESSARY· 

I 

DOES THE ORB SHOW 
"NO CAM SYNC 

SIGNAL AT PCM"? 

.-----------------~~ NO 
1 

AT THIS TIME , THE USING THE 

YES CONTINUE TEST 
~ TC-3A ON THE 

NEXT PAGE . 

COND ITION REQU IRED SCHEMATIC AS A WERE ANY PROBLEMS YE~ 
TO SE T THE CODE IS ~ GUIDE. INSPECT THE ~ FOUND? ~ 

REPAIR AS 
NECESSARY .* 

NOT PRESENT . WIRING AND 
FJG. I CONNECTORS . 

.-----------------~~NO 
1 

REFER TO FIG.2 FOR 
ADDITIONAL 

INFORMATION · 
TEST COMPLETE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as nect~&sary. 
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I ·~··, 

~ 1-T_E_S_T_T_C_-_aA__, CONTINUED- REPAIRING -NO CAM SIGNAL AT PCM. 

0~----------------------------~~~------------~ 
u 
B 
L 
E 

c 
0 
D 
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CAV 

1 
2 
3 

3 

MJ,XJ, YJ 

TN/YL 
BK/LB 
OR 

PD'w'ERTRAIN 
CONTROL BK/LB 
MODULE 

A 

B 

c 

1500603 

ZJ FUNCTION 

GY!BK CMPSIGNAL 
BK/43 SENSOR GROUND 
WT/BK 8-VOL T SUPPLY 

FIG. 1 

VEHICLE 
SPEED 

SENSOR 

46 

CRANK 
POSITION 
SENSOR 

BKILB 

ZJ MJ/XJ/YJ 
A RD/LG 
B 'w'T /BK 
C GY/BK 

GY/BK 
OR 

TN/YL 

CAV COLOR BODY FUNCTION 

1 TN/YL MJ/XJ/Y J CMP SIGNAL 
1 GY !BK ZJ CMP SIGNAL 
2 BK/LB ALL SENSOR GROUND 

FIG.2 

1500203 

1500506 



TEST TC-3A I CONTINUED- REPAIRING- NO CAM SIGNAL AT PCM 

TEST TC-3A~ KEY OFF , 
CONT INUED FROM DISCONNECT THE CAM 

THE PREVIOUS POSITION SENSOR 
PAGE. CONNECTOR·** 

v I 
1 

PROBE THE 8-VOLT 
KEY ON, PUT THE SUPPLY CIRCUIT · IS THE VOLTAGE NO REPAIR THE OPEN 
ORB IN VOLTMETER 1--1 f-+ ABOVE 7.0 VOLTS? 1--1 8-VOLT SUPPLY 

MODE· CIRCUIT ·* 
FIG· I 

YES 

1 
CONNECT A JUMPER 
WI RE TO THE CAM CONNECT THE OTHER 
POS lTI ON SIGNAL 1--1 END OF THE JUMPER 

CIRCUIT · TO SENSOR GROUND· 
FIG.2 

I 

1 
WITHOUT TURNING 

YES MAKE AND BREAK THE THE KEY OFF, DOES THE ENGINE REPLACE THE CAM 
CONNECTION SEVERAL ~ ATTEMPT TO START 1--1 START? 1--1 POS ITION SENSOR·* 

TIMES. ENGI NE· 

NO 

1 
HAVE SOMEONE CRANK REPAIR THE 

KEY OFF, REMOVE THE ENGINE WHILE DOES THE ROTOR NO DISTR IBUTOR DR IVE 
THE DISTRIBUTOR 1--1 YOU WATCH THE 1--1 TURN AS THE ENGINE 1--1 SYSTEM AS 

CAP· ROTOR . IS CRANKED? NECESSARY·* 

YES 

1 
PROBE THE SENSOR 

PUT THE ORB IN GROUND· IS THE RESISTANCE NO REPAIR THE OPEN 
OHMMETER MODE. - 1--1 BELOW 5.0 OHMS? 1--1 SENSOR GROUND 

FIG · I 
CIRCUIT·* 

YES 

CONTINUE TEST 
TC-3A ON THE 

NEXT PAGE . 

*Perform Verification TEST VER-2A. J **Check connectors - Clean I repair as necessary. 
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RTRAIN POWE DULE CONTROLMO 
CONNECTOR 

FlG. 2 

48 



TEST TC-3A J CONTINUED- REPAIRING- NO CAM SIGNAL AT PCM T 
R 
0 
u 
B 

TEST TC-3A DISCONNECT THE m L 
CONTINUED FADM POWERTRA IN CONTROL IS ANY TERMINAL REPAIR AS 

E THE PREVIOUS MODULE, INSPECT THE f---t DAMAGED, PUSHED ----1 NECESSARY .* 
PAGE· CONNECTOR. OUT DR MI SWIRED? 

SEE GENERAL INFO 4.0 

NO 
c 
0 

1 D 
E 

TEST THE CMP 
USE AN OHMMETER IN SIGNAL CIRCU IT FOR IS THE RES ISTANCE NO REPAIR THE OPEN 

THE FOLLOWI NG -- RESISTANCE . __. BELOW 5. 0 OHMS? ----1 CMP SIGNAL T STEP· CIRCU IT .* 
FlG·l E 

YES s 
T 

1 s 
PROBE CAVITY 44 OF 

PUT THE ORB IN THE POWERTRA !N IS THE RESI STANCE NO REPLACE THE 
OHMMETER MODE · r---t CONTROL MODULE. -+ BELOW 5.0 OHMS? ----1 POWERTAA!N CONTROL 

MODULE·* 
FJG.2 

YES 

REPAIR THE CMP 
SIGNAL CIRCUI T FOR 

A SHORT TO 
GROUND·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-4A REPAIRING - SLOW CHANGE IN IDLE MAP SENSOR SIGNAL AND 
R 1--------' NO CHANGE IN MAP FROM START TO RUN 

0 Perform TEST TC-1A Before Proceeding 
~----------------------------------------------------------~ u 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

MJ{XJ AND Y J BODIES ZJ BODY 

TO 
MANIFOLD 
VACUUM 

MAP SENSOR 

VACUUM 
CONNECTION 

POVJERTRAIN 
GROUND TO CONTROL 

OTHER SENSORS MODULE 

GROUND TO PO'v.'ERTRAIN 
OTHER SENSORS CONTROL MODULE 

TO 
MANIFOLD 
VACUUM 

BK/ LB 
Sotnsoor Ground 

BK/Lll 
Sensor Grounol 

DG/RD 
MAP Sensor Sl 

RD/'WT 
MAP Sensor Slgno.l 

VT/VIT 
SV Supply c 

VT/IJT 
SV Supply 

TO 
TP 

SENSOR 

1060606 

HAP SENSOR 

TO 
TP SE;NSDR 

1070101 

TYPICAL VIEW MAP 
SENSOR 

ELECTRICAL 
CONNECTOR 

0 0 

0 

1070405 

Name of code: Slow Change In Idle MAP Sensor Signal 

When monitored: With engine rpm above 600 but less than 1500 and 
the throttle position sensor voltage less than 1.0 volt. 

Set condition: The variation In MAP signal is less than .157 volt 
between firing pulses of the engine. 

Theory of operation: This sensor measures manifold absolute 
pressure and ambient barometric pressure within the manifold. It 
provides a 0 to 5 volt signal to PCM cavity 1. The MAP sensor puts out 
a low voltage signal (0.5 to 1.8 volts) at idle when the manifold vacuum 
is high, and a higher voltage signal (3.9 to 4.8 volts) at deep throttle 
when the manifold vacuum is low. The MAP sensor receives a 5-volt 
supply from PCM cavity 6. Voltage may vary from 4.8 to 5.1 volts. The 
sensor ground is provided by PCM cavity 4 . 

Possible causoa: 
> Restricted or leaking vacuum/pressure to MAP sensor 
> Ice In sensor or passage 
> Failed sensor 
> Failed PCM 

0870306 

FIG. 1 FIG.2 

Name of code: No Change in MAP From Start to Run 

When monitored: With engine rpm above 400 but less than 1500 and 
the throttle body at closed throttle. 

Set condition: Too small a difference is seen between barometric 
pressure at ignition on and manifold vacuum (engine running) for 1. 72 
seconds. 

Theory of operation: This sensor measures manifold absolute 
pressure and ambient barometric pressure within the manifold. It 
provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor puts out 
a low voltage signal (0.5 to 1.8 volts) at idle when the manifold vacuum 
is high, and a higher voltage signal (3.9 to 4.8 volts) at deep throttle 
when the manifold vacuum is low. The MAP receives a 5-volt supply 
from PCM cavity 6 ; voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Restricted or leaking vacuum/pressure to MAP sensor 
> Ice in sensor or passage 
>. Failed sensor 
> Failed PCM 

FIG. 3 
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TEST TC-4A I REPAIRING - SLOW CHANGE IN IDLE MAP SENSOR SIGNAL AND 
NO CHANGE IN MAP FROM START TO RUN 

Perform TEST TC-1A Before Proceeding 

START TEST TURN IGNITION ON - WITH THE ORB, 
TC-4R- (ENG INE OFFJ f----i ERASE CODES -

1 
START ENGINE, AND DOES THE ORB SHOW 

AL LOW ENGINE TO W JTH THE ORB , READ "NO CHANGE IN MAP YES CONTINUE TEST 
IDLE FOR 30 ._ CODES. f..---4 FROM START TO f--------o TC-4R ON THE 

SECONDS- RUN" ? NEXT PAGE." 

NO 

1 
WITH THE ENG INE 

NOTE: THE ENGINE WI TH THE ORB , SET RPM AT 1500 , READ 
IS STILL RUNNING . THE ENG INE SPEED f..---4 MAP SENSOR 

TO 1500 RPM. VOLTAGE-

I 

1 
WHILE MONJ TOR JNG THE 

m 
REPAI R THE WI RI NG 

VOLTAGE, WIGGLE THE OlD THE ENGINE OR CONNECTOR' 
WI RI NG FROM THE MAP STALL OR VOLTAGE -l DEFECT BETWEEN THE 

SENSOR TO THE PCM· BECOME ERRATIC? MAP SENSOR AND THE 
FIG· 1 PCM. * . , 

NO 

1 
WHI LE MONI TORING CONDITI ON REQUIRED 
THE ORB DISPLAY, DID THE VACUUM YE~ TO SET THE CODE IS 

SNAP THE THROTTLE DROP RAPI DLY TO ._ NOT PRESENT AT THI S 
OPEN AND CLOSED- 0" ? TIME.TEST COMPLETE- * 

FIG -2 & 3 

NO 

1 
REMOVE THE MAP 

m SE NSOR VACUUM LINE WAS THERE A REPAIR THE 
AND INSPECT FOR RESTRI CTION? 1-----i RESTRICTED VACUUM 

RESTR ICT IONS- LINE .* 

NO 

REPLACE MAP 
SENSOR· * 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-4A CONTINUED - REPAIRING - SLOW CHANGE IN IDLE MAP SENSOR SIGNAL AND 
R NO CHANGE IN MAP FROM START TO RUN 

0~----------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

TYPICAL VIEW 

VACUUM 
CONNECTION 

CAV MJ/XJ/YJ 
1 BK/LB 

ELECTRICAL 
CONNECTOR 

FIG. 1 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

3 

ZJ FUNCTION 

BK/LB SENSOR GROUND 

MAP 
SENSOR 

0 0 

0 

107o.o5 

2 DG/RD RD/WT MAP SENSOR SIGNAL 
3 VT/WT VT/WT 5-VOL T SUPPLY 1510201 

FIG. 2 
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TEST TC-4A I CONTINUED - REPAIRING - SLOW CHANGE IN IDLE MAP SENSOR SIGNAL AND 
NO CHANGE IN MAP FROM START TO RUN 

TEST TC-4R TEE A VACUUM GAUGE 
CON TI NUED FROM TURN IGN ITION ON. INTO THE VACUUM HOSE 

THE PREVIOUS (ENGINE OFFl --l TO THE MAP SENSOR. 
PAGE . 

FIG -1 

1 
REPAIR THE VACUUM 

WHILE AT IDLE READ WAS THE VACUUM 0" YES HOSE FOR A LEAK OR 
START THE ENGINE . ____... THE VACUUM GAUGE· --l AT IDLE? f---t RESTRICTION TO THE 

MAP SENSOR·* 

NO 

1 
WH I L f MONITORI NG 
THE VACUUM GAUGE DID THE VACUUM NO REPAIR THE 

SNAP THE THROTTLE RAPIDLY DROP TO r---+ RESTRICTED VACUUM 
OPEN AND CLOSED · 0"? LINE ·* 

YES 

1 
KEY OFF . DI SCONNECT 

THE MAP SENSOR 
CONNECTOR .** 1-1 TURN IGNIT ION ON . 

FIG · l 

I 

1 
PROBE THE MAP 

WITH THE ORB IN SENSOR 5-VOLT IS THE VOLTAGE NO REPA IR THE 5-VOLT 
VOLTMETER MODE· .. ~ SUPPLY CIRCUIT. 1-1 ABOVE 4.0 VOLTS? 1-1 SUPPLY CIRCU IT TO 

THE MAP SENSOR·* 
FIG·2 

YES 

REPLACE MAP 
SENSOR-* 

, 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-5A REPAIRING- MAP SENSOR VOLTAGE TOO LOW 
R 
0 Perform TEST TC-1A Before Proceeding 
~--------------------~--------------------------------~ 

U MJ{XJ AND YJ BODIES 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

VACUUM 
CONNECTION 

TO 
MANIFOLD 
VACUUM 

MAP SENSOR 

TO 
MANIFOLD 
VACUUM 

MAP SENSOR 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 

GROUND TO 
OTHER SENSORS 

BK/LB 
Sensor Ground 

DG/RD 

PO'IJERTRAIN 
CONTROL 
MODULE 

MAP Sensor Slgno.l 

VT/'IJT 
5V Supply 

TO 
TP 

SENSOR 

GROUND TO 
OTHER SENSORS 

BK/LB 

POIJERTRAIN 
CONTROL MODULE 

1060606 

A Sensor Ground 
RD/IJT 

B MAP Sensor Slgno.l 

VT /IJT 
C 5V Supply 

MAP 
SENSOR 

0 0 

0 

1070405 

TO 
TP SENSOR 

1070101 

Name of code: MAP Sensor Voltage Too Low 

When monitored: With engine rpm above 400 but less than 1500 
and the TP sensor voltage less than 1 .0 volt. 

Set condition: The MAP sensor signal voltage is below 1.2 volts at 
start, or below .02 volt for 1.76 seconds with engine running. 

Theory of operation: This sensor measures manifold absolute 
pressure and ambient barometric pressure within the manifold. It 
provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor puts out 
a low voltage signal (0.5 to 1 .8 volts) at idle when the manifold vacuum 
Is high: and a higher voltage signal (3.9 to 4.8 volts) at deep throttle 
when the manifold vacuum is low. The MAP receives a 5-volt supply 
from PCM cavity 6; voltage may vary from 4.8 to 5.1 volts. The sensor 
ground is provided by PCM cavity 4. 

Possible causes: 
> Open 5-volt supply circuit 
> Signal circuit shorted to ground 
> Failed sensor 
> Failed PCM 

FIG. 2 

0870303 

54 



TEST TC-SA I REPAIRING- MAP SENSOR VOLTAGE TOO LOW T 
Perform TEST TC-1A Before Proceeding R 

0 
u 
B 
L 

START TEST WI TH THE ORB, READ 
E TC-5A. START ENGINE . ,____.... THE MAP SENSOR 

VOLTAGE· 

c 
0 
D 

IS THE MAP SENSOR YES CONT INUE TEST E VOLTAGE BELOW 0.2 r------; TC-5A ON THE 
VOLT? NEXT PAGE. 

T 
NO E 

1 5 
T 

TURN IGNI TION ON . WITH THE ORB , READ IS THE MAP SENSOR YES CONTINUE TEST s 
(ENGINE OFF ) ~ THE MAP SENSOR ~ VOLTAGE BELOW 1. 2 ---+ TC-5R ON THE 

VOLTAGE. VOLTS? NEXT PAGE. 

NO 

l 
WIGGLE MAP SENSOR REPAIR THE HARNESS 

CONNECTOR & MONITOR THE ORB WAS THERE ANY MAP YES OR CONNECTOR THAT 
HARNESS. ~ DISPLAY· j---i SENSOR VOLTAGE f---+ CAUSED THE VOLTAGE 

CHANGE? CHANGE ·* 
FIG· I 

NO 

1 
AT THIS TIME , THE USING THE 
COND IT ION REQUIRED SCHEMATI C AS A WERE ANY PROBLEMS YE~ REPAI R AS 
TO SET THE CODE IS f---+ GUI DE, INSPECT THE j---i FOUND? 1----J NECESSARY. * 

NOT PRESENT · WI RING AND 
FIG .2 CONNECTORS. 

NO 

TEST COMPLETE.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ ,__T_E_S_T_T_C_·_SA____, CONTINUED- REPAIRING- MAP SENSOR VOLTAGE TOO LOW 

Or-------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

VACUUM 
CONNECTION 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

CAV MJ/XJ/YJ 

1 BK/LB 

FIG.2 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

3 

ZJ FUNCTION 

BK/LB SENSOR GROUND 

MAP 
SENSOR 

0 0 

0 

1070405 

1100104 

2 DG/RD RD!WT MAP SENSOR SIGNAL 
3 VTNJT VT!WT 5-VOL T SUPPLY 1510201 

FIG. 3 
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TEST TC-SA I CONTINUED- REPAIRING -MAP SENSOR VOLTAGE TOO LOW T 
R 

~--------------------------------------------------~0 

TEST TC-SA 
CONTINUED FROM 

THE PREVIOUS 
PAGE. 

1 
DISCONNECT THE MAP 

SENSOR CONNECTOR·** 

FIG . ! 

1 
KEY OFF. DISCONNECT 

THE POWERTAAIN 
CONTROL MODULE·** 

FIG·2 

~ 

~ 

TURN INGNITI ON ON. 
<ENGINE OFF) 

I 

WITH THE ORB READ 
MAP SENSOR 

VOLTAGE· 

WITH THE ORB IN 
OHMMETER MODE. PROBE 

THE MAP SENSOR 
SIGNAL CIRCUIT . 

FJG . J 

IS THE MAP SENSOR 
f----i VOLTAGE ABOVE 4·0 

VOLTS? 

NO 

f---. 
IS THE RESISTANCE 
BELOW S.O OHMS? 

NO 

YES 
f----i 

YES 

REPLACE THE MAP 
SENSOR·* 

' 
REPAIR THE MAP 
SENSOR SIGNAL 
CIRCUIT FOR A 

SHORT TO GROUND.* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-6A REPAIRING- MAP SENSOR VOLTAGE TOO HIGH 
R 
0 Perform TEST TC-1A Before Proceeding 
r---------------------~--------------------------------~ 

U MJ{XJ AND YJ BODIES 

8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

VACUUM 
CONNECTION 

TO 
MANIFOLD 
VACUUM 

MAP SENSOR 

TO 
MANIFOLD 
VACUUM 

MAP SENSOR 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 

GROUND TO 
OTHER SENSORS 

BK/ LB 
Sensor Grounol 

DG/ RD 

PO'WERTRAIN 
CONTROL 
MODULE 

MAP Sensor Signal 

VT/'WT 
SV Supply 

TO 
TP 

SENSOR 

GROUND TO 
OTHER SENSORS 

BK/LB 

POIJERTRAIN 
CONTROL MODULE 

1060606 

A Sensor Ground 
RD/IJT 

B MAP Sensor Slgno.L 

VT/IJT 
C 5V Supply 

MAP 
SENSOR 

0 0 

TO 
TP SENSOR 

1070101 

Name of code: MAP Sensor Voltage Too High 

When monitored: With engine rpm above 400 but less than 1500 
and the TP sensor voltage less than 1 .0 volt. 

Set condition: The MAP sensor signal voltage is greater than 4.6 
0 volts at start or with the engine running for 1.76 seconds. 

1070405 

Theory of operation: This sensor measures manifold absolute 
pressure and ambient barometric pressure within the manifold. It 
provides a 0 to 5-volt signal to PCM cavity 1. The MAP sensor puts 
o ut a low voltage signal (0 .5 to 1 .8 volts) at idle when the maniiold 
vacuum is high, and a higher voltage signal (3.9 to 4.8 volts) at deep 
throttle when the manifold vacuum Is low. The MAP receives a 5-volt 
supply from PCM cavity 6; voltage may vary from 4.8 to 5.1 volts. The 
sensor ground is provided by PCM cavity 4. 

Possible causes: 
> Signal circuit open 
> Sensor open internally 
> Sensor ground circuit 
> Sensor signal circuit shorted to voltage 
> Failed PCM 

FIG. 2 

0870304 
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TEST TC-6A I REPAIRING- MAP S~NSORVOLTAGE TOO HIGH T 
R 

~------------------~------------------------------~0 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ 1---T_E_S_T_T_C_-_S_A_.J CONTINUED- REPAIRING - MAP SENSOR VOLTAGE TOO HIGH 

Or-----------------------------~--------~----~ U TYPICAL VIEW MAP 

B 
SENSOR 

VACUUM 
L CONNECTION 0 0 

E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

CAV 
1 
2 
3 

MJ/XJ/YJ ZJ FUNCTION 
BKJLB BKJLB SENSOR GROUND 
DG/RD RD/WT MAP SENSOR SIGNAL 
VT/WT VT/WT 5-VOL T SUPPLY 

FIG.2 

POWERTRAIN 
CONTROL MODULE 

FIG. 4 

ELECTRICAL 
CONNECTOR 

0 

1070405 

FIG_ 1 

1510202 

1100104 

60 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

CAV MJ/XJ/YJ ZJ FUNCTION 
1 BK/LB BK/LB SENSOR GROUND 
2 DG/RD RD/WT MAP SENSOR SIGNAL 
3 VT/WT VT/WT 5-VOL T SUPPLY 

CAV MJ/XJ/YJ ZJ 

1 BK/LB BK/LB 
2 DG/RD RD/WT 
3 VT/WT VT/WT 

F/G_3 

POWERTRAIN 
CONTROL MODULE 

WIRE END CONNECTOR 

FUNCTION 

SENSOR GROUND 
MAP SENSOR SIGNAL 
5-VOL T SUPPLY 

FIG. 5 

1510203 

1510204 



TEST TC-6A l CONTINUED- REPAIRING- MAP SENSOR VOLTAGE TOO HIGH 

TEST TC-6A DISCONNECT THE MAP 
CONTI NUEO FROM SENSOR**· 
THE PREVIOUS IGNITION KEY OFF --+ 

PAGE. 
FIG· I 

J 
CONNECT A JUMPER 

YES WIRE BETWEEN THE WITH THE ORB , READ IS THE VOLTAGE REPLACE THE MAP 
SENSOR SIGNAL AND --+ THE MAP SENSOR --+ BELOW J.O VOLT? f----1 SENSOR.* 

SENSOR GROUND CKTS . VOLTAGE· 
FIG.2 

NO 

1 
MOVE THE JUMPER 

YES WI RE FROM SENSOR WITH THE ORB, READ IS THE VOLTAGE REPAIR THE OPEN 
GROUND TO ENGINE --+ THE MAP SENSOR --+ BELOW 1 · 0 VOLT? --+ SENSOR GROUND 

GROUND. VOLTAGE· CIRCUIT·* 
FIG·3 

NO 

1 
DISCONNECT THE 

POWERTRAIN CONTROL 
MODULE·** 

FIG .4 

l 
TEST THE SENSOR m USE AN OHMMETER IN SIGNAL CIRCUIT FOR IS THE RESISTANCE REPLACE THE 

THE FOLLOWING --I RESISTANCE. --I BELOW 5 OHMS? --I POWERTRAJN CONTROL 
STEP· MODULE·* 

FJG.S 

NO 

REPAIR THE OPEN 
SENSOR SIGNAL 

CIRCUIT.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T 
R 

TEST TC-7A I REPAIRING. NO VEHICLE SPEED SENSOR SIGNAL 

0 Perform TEST TC-1A Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
5 
T 
5 

PD'.JERTRAIN 
CONTROL BK/LB 
MODULE r-~~~------------------C~R~A~N~K------~ 

I 4 I POSITION 
L:-.J SENSOR 

~~-A----------------~~ 

~1---B---------+ 

~~-c------~-------\~ 
CAM YNC 

SENSOR 
1471 CIN DISTRIBUTOR> 

L----L.:.Ir-u '.IT /DR BK/LB 

VEHICLE 
SPEED 

SENSOR 

ZJ 
A RD/LG 
B '.IT /BK 
C GY/BK 

Name of code: No Vehicle Speed Sensor Signal 

HJ/XJ/YJ 
GY/BK 

DR 
TN/YL 

When monitored: With engine running mote than} 1 seconds, 
engine temperature greater than 120'F, transmission not in park or 
neutral, brakes not applied, engine rpm greater than 1800, and MAP 
vacuum less than 11 '. 

Set condition: No signal from the vehicle speed sensor for more than 
11 seconds. 

Theory of operation: The vehicle speed sensor is a hall-effect type 
sensor used to detect the vehicle speed. The PCM calculates the 
vehicle speed based on tho VSS signal. The PCM supplies 8 volts from 
cavity 7 to power up the sensor. Sensor ground is supplied by PCM 
cavity 4. The PCM also supplies a 5.0 volt pull up voltage to the sensor 
from cavity 47. The VSS signal is created when the sensor alternates 
the 5.0 volt pull up from high to low. 

Possible causes: 
> Open or shorted signal circuit 
> Speedometer pinion damaged 
> Open 8-volt supply circuit 
> Open sensor ground circuit 
> Failed vehicle speed sensor 
> Failed PCM 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

1100401 

You have just a~empted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- v isually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.2 

62 

0750604 

1500203 





T TEST TC-7A CONTINUED- REPAIRING- NO VEHICLE SPEED SENSOR .SIGNAL 
R 1------'-----' 

0~------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PD\JERTRAIN 
CONTROL BK/LB 
MODULE .-------------------------~C~R~A~NK~-------, 

VEHICLE SPEED 
SENSOfJ CONNECTOR 

3 
CAV COLOR 

1 WT/OR 
2 BK!LB 
3 OR 

WT/BK 

4 POSITION 
SENSOR 

A 

B 

c 

\JT /OR 

1!500604 

FUNCTION 

VSS SIGf'IA!-
SENSOR GROUND 
8-VOLTSUPPLY (MJ, XJ, YJ) 
8-VOL T SUPPLY (ZJ) 

FIG. 1 

VEHICLE 
SPEED 

SENSOR 

64 

CAM YNC 
SENSOR 

<IN DISTRIBUTOR> 
BI</LB 

ZJ 
A RD/LG 
B \JT /BK 
C GY/BK 

VEHICLE 
SPEED SENSOR 

CONNECTOR 

MJ/XJ/YJ 
GY/BK 

DR 
TN/YL 

FIG.2 

11500203 

1100301 



TE$T TC.·7A I CONTINUED - REPAIRING- NO VEHICLE SPEED SENSOR SIGNAL 

t\ 

TEST TC· 7A ~~ KEY OFF, OJSCONNECT IS ANY TERMINAL YES REPAIR AS CONTINUED FROM THE VEHICLE SPEED 
THE PREVIOUS SENSOR CONNECTOR , r----o DAMAGED, PUSHED f--t NECESSARY·* 

PAGE . . INSPECT ALL OUT, OR MJSWIAED? 
TERMINALS· 

v NO 

1 
PROBE THE 8- VOLT 

KEY ON. PUT THE SUPPLY CIRCUIT IS THE VOLTAGE NO REPAIR THE OPEN 
ORB IN VOLTMETER --I r----o ABOVE 7.0 VOLTS? r----o 8-VOLT SUPPLY 

MODE. CIRCU IT.* 
FIG · I 

YES 

1 
PROBE THE VEHICLE 

WI TH THE DAB STILL SPEED SENSOR IS THE VOLTAGE NO PERFORM TEST 
IN VOL TME TEA f--t SIGNAL· r----o ABOVE 4.0 VOLTS? ~ TC-78. 

MODE ... 
FIG· 1 

YES 

1 
CONNECT A JUMPER 

WITH D~B READ THE WIRE TO THE 
VEHICLE SPEED r----o VSS SIGNAL· 
SENSOR SIGNAL· 

FJG.2 

I 

1 
WHILE OBSERVING 

YES DISPLAY. TAP THE DOES THE DISPLAY REPLACE THE 
OTHER END OF THE SHOW MORE THAN -- VEHICLE SPEED 

JUMPER TO THE SENSOR 0 MPH? SENSOR·* 
GROUNQ.FJG.2 

NO 

1 
PROBE THE SENSOR 

KEY OFF, PUT THE GROUND · IS THE RESI STANCE NO REPAIR THE OPEN 
ORB IN OHMMETER f--t -- BELO~ 5.0 OHMS? -- SENSOR GROUND 

MODE . CIRCUIT· * 
F IG.I 

YES 

CONTINUE TEST 
TC-7A ON THE 
NEXT PAGE . 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ I-T_E_ST_T_C_·7_A___, CONTINUEQ- REPAIRING- NO VEHICLE SPEED SENSOR SIGNAL 

Or-------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PD\riERTRAIN 
CONTROL BK/LB 
MODULE .-------------------------~C~RA~N~K~------~ 

1100206 

4 POSITION 
SENSOR 

A 

B 

c 

\riT /DR 

VEHICLE 
SPEED 

SENSOR 

FIG. 1 

66 

CAM YNC 
SENSOR 

CIN DISTRIBUTOR> 
BK/LB 

ZJ MJ/XJ/YJ 
A RD/LG 
B \riT /BK 
C GY/BK 

GY/BK 
DR 

TN/YL 

POWERTRAIN 
CONJ'ROL MODULE 

CONNECTOR 
WIRE END 

VEHICLE 
SPEED SENSOR 

CONNECTOR 



TEST TC-7A I CONTINUED- REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL T 
R 

~------------------------------------------------------~0 

TEST TC-7A KE Y OFF , 
m CONTINUED FADM DISCONNECT THE IS ANY TERM INAL REPA IR AS 

THE PREVIOUS POWERTRAIN CONTROL ~ DAMAGED, PUSHED .___.., NECESSARY.* 
PAGE· MODULE. ** OUT OR MI SWIREO? 

NO 

1 
TEST THE VEHICLE 

USE RN OHMMETER IN SPEED SENSOR 
~ 

IS THE RESISTANCE NO REPAIR THE OPEN 
THE FOLLOWING t----1 SIGNAL CIRCUIT FOR BELOW 5.0 OHMS? !----; SPEED SENSOR 

STEP. RESISTANCE· SIGNAL CIRCUIT ·* 
FIG.J 

YES 

REPLACE THE 
POWERTRAI N CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ 1--T_E_S_T_T_C_-_7_8....~ REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL 

0 Perform TEST TC-7A Before Proceeding 
1----------------------~----------------------------------~ u 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

47 

PD\JERTRAIN 
CONTROL BK/LB 
MODULE .-------------------------~C~R~A~N~K--------. 

4 POSITION 
SENSOR 

FUNCTION 

FIG. 1 

A 

B 

c 

\JT /DR 

VEHICLE 
SPEED 

SENSOR 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

68 

CAM YNC 
SENSOR 

CIN DISTRIBUTOR) 
BK/LB 

ZJ 
A RD/LG 
B \JT /BK 
C GY/BK 

MJ/XJ/YJ 
GY/BK 

DR 
TN/YL 

FIG.2 

1500203 



TEST TC-78 J REPAIRING- NO VEHICLE SPEED SENSOR SIGNAL T 
R 

Perform TEST TC-7A Before Proceeding 0 
u 
8 

KEY OFF . 
YE~ 

L 
START TEST DISCONNECT THE IS ANY TERMINAL REPAI R AS 

E TC-78 POWERTRRIN CONTROL f---f DAMAGED, PUSHED f---f NECESSARY-* 
MODULE ·** OUT OR MI SWIRED? 

c 
NO 0 

1 D 
E 

PROBE THE VEHICLE 
PUT THE ORB IN SPEED SENSOR IS THE RESISTANCE YES CONTINUE TEST 
OHMMETER MODE - f---f SIGNAL . CAVI TY 47 - r---t BELOW 5 OHMS? ~ TC-78 ON THE T NEXT PAGE· 

FIG -1 E 
NO v s 

T 
1 s 

TEST THE VEHICLE REPAIR THE OPEN 
USE AN OHMMETER IN SPEED SENSOR IS THE RESISTANCE NO VEHICLE SPEED 

THE FOLLOWING ~ SIGNAL WIRE FOR ~ BELOW 5- 0 OHMS? r---t SENSOR SIGNAL 
STEP - RESISTANCE. CIRCU IT .* 

FIG -2 

YES 

REPLACE THE 
POWERTRA IN CONTROL 

MODULE-* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-78 CONTINUED- REPAIRING- NO VEHICLE SPEED SENSOR SIGNAL A 1---- --- -..J 

Or-----------------------------------------------------~ u 
B 
L 
E 

c 
0 
D 
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T 
E 
s 
T 
s 

PDVIERTRAIN 
CONTROL BK/LB 
MODULE .-------------~C~R7AN~K~----. 

A 

B 

c 

VIT /DR 

47 

CAV COLOR 

47 WT/OR 

VEHICLE 
SPEED 

SENSOR 

FUNCTION 
VSS SIGNAL 

FIG. 1 

70 

POSITION 
SENSOR 

CAM SYNC 
SENSOR 

GN DISTRIBUTOR) 
BK/LB 

ZJ MJ/XJ/YJ 
A RD/LG 
B VT/BK 
C GY/BK 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0!!301 04 

GY/BK 
DR 

TN/YL 

1500203 



TEST TC-78 I CONTINUED - REPAIRING -NO VEHICLE SPEED SENSOR SIGNAL T 
R 

~----------------------------------------------------~0 

TEST TC-78 
CONTINUED FROM 
THE PREV IOUS 

PAGE· 

1 
DISCONNECT THE 

DAYLIGHT RUNNING 
LAMP MODULE· ** 

PROBE CAV ITY 47 IN 
THE POWEATRAIN 
CONTROL MODULE ~ 

CONNECTOR . 
FIG.! 

IS THE VEHICLE 
EQUIPPED WITH 

DAYLIGHT AUNN I NG 
LAMPS? 

YES 

IS THE RESISTANCE 
BELOW s.o OHMS? 

YES 

REPAI R THE VEHICLE 
NO SPEED SENSOR 
~ SIGNAL CIRCU IT FOR 

A SHOAT TO 
GROUND.* 

NO 
~ 

REPLACE THE 
DAYLIGHT RUNi~ I NG 

LAMP MODULE·* 

REPAIR THE SPEED 
SENSOR SIGNAL 
CIRCUIT FOR A 

SHORT TO GROUND·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ t-T_E_S_T_T_C_·_S_A__J REPAIRING - 02S STAYS AT CENTER 

OrP_e~~-o~r_m_T_E~S_T_T_C_-_1A __ B_e_fo_r_e_P_ro_c_e_ed_l~n~g----------------------------------------~ 
U 1993 MJ AND 1993-94 XJ BODIES 
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PD'WERTRIIIN 
CDNTRDL 
MODULE 

YJBODY 

PD'WERTRAIN 
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MODULE 
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Name of code: 02S Stays at Center 

TQ FUEL 
PUMP RELAY 

DG/'WT 

TO FUEL 
PUWP RELAY 

bR/DB HEATED 
OXYGEN SENSOR 

1020105 

When monHored~ With the engine running for more than 2 mlnutoa 
and engine temperature greater than 110·F. 

Set conditions: The oxygen sensor signal voltage Ia .5 volta for 1.5 
minutes. 

Theory of operation: The oxygen sen~ Is a voltage generating 
device. The PCM receives exhaust gaa Information from the 02 
sensor. The sensor detecta t~xha4at gas oonterit by a galvanic reedlon 
within the sensor that produces a voltage. After meat!Urlng the ~t 
of oxygen in the exhaust gases, the oxygen sensor can tell the PCM 
how well ita output slgnale -~.CO!llrolllng the alrlluel ratiO. Variations in 
the signals from the 02 eeneor ~4j aa a!rlfuel ratio indicators. 
Changes in the sensor signals odcur beQauae the air/fUel ratio is 
oonatantly changing. When oxygeri oontent Ia low (rich mlxtute), the 
voltage signal will b4p approximately 1 volt. With a lean m~ (high 
oxygen oonten!) , the voltage signal will be low, approximately 0.1 volt. 

Possible cau ... : 
> Sensor output wire open OXYGEN 

SENSOR 1100103 > 02 sensor failure ~1 

FIG.1 Flq.2 
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TEST TC-8A I REPAIRING- 02S STAYS AT CENTER T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 
B 

START ENG INE AND L 
START TEST ALLOW TO REACH E TC-8A · NORMAL OPERATING 

TEMPERATURE · 

c I 0 
1 to. D 

E 
USING THE ORB SET WITH THE ORB, READ IS THE OXYGEN NO CONTINUE TEST 

THE ENGINE S~EED f-----t THE OXYGEN SENSOR -+ SENSOR SWITCHING? ~ TC-Bf,l ON THE 
TO 1500 RP · STATE. NEXT PAGE. T 

E 
YES v s 

1 T 
s 

WIGGLE OXYGEN 
YES 

REPAIR THE OPEN 
SENSOR CONNECTOR & WHILE W IGGLJNG, AT ANY TIME WAS HARNESS OR 

HARNESS. -+ MONITOR DAB f-----t THE OXYGEN SENSOR 1--- CONNECTOR THAT 
DISPLAY. LOCKED AT CENTER? CAUSED THE 02$ TO 

FIG·! STAY AT CENTER ·* 

NO 

NOTE: INTERMITTENT 
OPEN SIGNAL 

CIRCUIT WILL CAUSE 
THIS CONDI TI ON . 

1 
AT THIS TIME , THE USING THE 
CONDITION REQUIRED SCHEMATI C AS A WERE ANY PROBLEMS m REPAIR AS 
TO SET THE FAULT r- GUIDE, INSPECT THE -+ FOUND? r- NECESSARY.• 
IS NOT PRESENT. WIRING AND 

FIG ·2 CONNECTORS . 

NO 

TEST COMPLETE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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TYPICAL VIEW 

OXYCEN 
SENSOR 

MJ/)(J AND YJ BODIES 
OXYGEN 
SENSOR 

CONNECTOR 

1060505 

2 
BK/DG 
Oxygen 

Senaor Signal 

FIG. 1 

FIG. 3 

POWERTRAIN 
CONTROL MODULE 

FIG.5 

CAV MJJXJ 

1 BK/LB 
2 BK/DG 
3 BK/TN 
4 DG/* 

1100103 

ZJ BODY 

1100406 

CAV MJJXJ 

1 BKJLB 
2 BKJDG 
3 BK/TN 

1100104 4 DG/* 
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YJ 

BK/LB 
BK/DG 
BK 
DG/OR 

YJ 

BKJLB 
BKJDG 
BK 
DG/OR 

2 

ZJ FUNCTION 

BK/LB SENSOR GROUND 
BK/OR OXYGEN SENSOR SIGNAL 
BK/TN GROUND (HEATER) 
OR/DB FUSED IGN SW OUTPUT 

1510205 

FIG.2 

FIG.4 

POWERTRAIN 
CONTROL MODULE 

WlRE ENO CONNECTOR 

ZJ 

BKJLB 
BK/OR 
BK/TN 
OR/DB 

FIG. 6 

FUNCTION 

OXYGEN 
SENSOR 

CONNECTOR 

SENSOR GROUND 
OXYGEN SENSOR SIGNAL 
GROUND (HEATER) 
FUSED IGN SW OUTPUT 

1e1020e 



Tl:.ST TC-8A l CONTINUED- REPAIRING - 02S STAYS AT CENTER 

TEST TC-9A 
TURN IGNITI ON ON , CONT INUED FROM 

THE PREVIOUS (ENGINE OFF ) 
PAGE· 

I 
1 

DISCONNECT THE WITH THE ORB IN 
YES 

REPAIR THE OXYGEN 
OXY GEN SENSOR OHMMETER MODE. PROBE IS THE RESISTANCE SENSOR GROUND 
'CONNECTOR ·** ,______. THE OXYGEN SENSOR ,______. ABOVE 5.0 OHMS? ,______. CIRCUIT FOR AN 

GROUND C I AU IT · OPEN TO GROUND· * 
FJG.t FIG ·2 

I NO 

1 
CONNECT A JUMPER 

YES WIRE BETWEEN OXYGEN USING THE DAB. IS THE VOLTAGE REPLACE THE OXYGEN 
SENSOR SIGNAL CKT ,..._. READ THE OXYGEN -+ ABOVE I .o VOLT? -+ SENSOR .* 
AND BATT. (+) TERM· ?ENSOR VOL TAGE. 

FIG.J OR 4 

NO 

1 
KE Y OFF . DISCONNECT 

THE POWERTRAIN DISCONNECT JUMPER 
CONTROL MODULE -+ WIRE. 

CONNECTOR.** 
FJG.S 

' I 

1 
TEST THE OXYGEN 

USE AN EXTERNAL SENSOR SIGNAL IS THE RESISTANCE YES REPLACE THE 
OHMMETER IN THE 1----1 CIRCUIT FOR ,______. BELOW 5·0 OHMS? r---- POWERTAAIN CONTROL 
FOLLOW ING STEPS . RESISTANCE MODULE ·* 

FJG.6 

NO 

REPAIR THE OPEN 
OXYGEN SENSOR 

SIGNAL CIRCUIT·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-9A REPAIRING - 025 SHORTED TO VOLTAGE 
R 
Q~P~er~f~o~rm~T~E~S~T~T~C~·~l~A~B~e~f~o~re~P~r_o_c_e_ed_i_n~g---------------------------------------------4 
U 1993 MJ AND 1993-94 XJ BODIES 
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POIJERTRAIN 
CONTROL 
MODULE 

YJ BODY 

POIJERTRAIN 
CONTROL 
MODULE 

GROUND 
TO OTHER 
SENSORS 

TO FUEL 
PUMP RELAY 

BK/LB DG/BK HEATED 
OXYGEN SENSOR Gnd 

BK/DG 
Oxygen Sensor Signal 

GROUND 
TO OTHER 
SENSORS 

BK/LB 
Ground 

BK/DG 
Oxygen Sensor Slgno.l 

TYPICAL VIEW 

FIG. 1 

TO FUEL 
PUMP RELAY 

1160601 

DG/OR HEATED 
OXYGEN SENSOR 

1070103 

1100103 
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1995XJ BODY 

POIJERTRAIN 
CONTROL 
MODULE 

ZJ BODY 

POWERTRAIN 
CONTROL 
UODULE 

GROUND 
TO OTHER 
SENSORS 

Hl FUEL 
PUMP RELAY 

TO FUEL 
PUt.IP REUY 

2580302 

BK/LS 
Ground 

OR/DB HEATt:D 
OXYGEN SENSOR 

1020105 

Name of code: 028 Shorted To Voltage 

When monitored: With the ignition key on. 

Set conditions: The oxygen sensor slgn81 voltage is above 1.2 volta. 

Theory of operation: The oxygen sensor is a voltage generating 
device. The PCM receives exhaust gas Information from the 02 
sensor. The sensor detects exhaust gas content by a galvanic reaction 
within the sensor that produces a voltage. After measuring the amount 
of oxygen in the exhaust gases, the oxygen sensor tels the PCM how 
well its output signals aro controlling tho air/fuel ratio. Variations in the 
eignals from tho 02 sensor serve as air/fuel ratio indicatora. Changes 
in the sensor signal occur because the air/fuel ratio Is oonstantly 
changing. When oxygen content is low (rich mixture) , the voltage 
signal will be approximately 1 volt. When oxygen content Is high (lean 
mixture) , the voltage signal will be low, approximately 0.1 volt 

Poa.lble cauees: 
> Sensor output wire shorted to another circuit 
> Dirty/Wet connection causing voltage tracking in connector 
> 02 sensor failure 

F/G.2 



TEST TC-9A I REPAIRING - 02S SHORTED TO VOLTAGE T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 
8 

START TEST WITH THE ORB, READ IS THE OXYGEN YES CONTINUE TEST 
L 

TC-9A - THE OXYGEN SENSOR ---+ SENSOR VOLTAGE --I TC-9A ON THE E 
VOLTAGE- ABOVE 1-2 VOLTS? NEXT PAGE-

c 
NO 0 

1 D 
E 

WI GGLE OXYGEN DID THE OXYGEN REPAIR THE 02 
SENSOR CONNECTOR & WAT CH THE ORB SENSOR VOLTAGE GO YE5 SENSOR SIGNAL 

HARNESS - r---t DISPLAY r---t ABOVE 1-2 VOLTS AT r---t CIRCUI T FOR AN T ANY TIME? INTERMITTENT SHORT 
FIG-1 TO VOLTAGE -* E 

NO s 
T 

1 s 
AT TH IS TIME, THE USING THE 
CONDITION REQUI RED SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPAIR AS 

TO SET THE FAULT f---+ GUIDE, INSPECT THE ---+ FOUND? ----l NECESSARY -* 
IS NOT PRESENT . WIRING AND 

FJG-2 CONNECTORS-

NO 

TEST COMPLETE -* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC·9A CONTINUED- REPAIRING- 025 SHORTED TO VOLTAGE 

Or-------------------------------------------------------~ u 
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lYPICAL VIEW 

1100103 

FIG. 1 
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TEST TC-9A I CONTINUED- REPAIRING - 025 SHORTED TO VOLTAGE T 
R 

~----------------------------------------------------~0 

TEST TC-9A 
CONT INUED FROM 
THE PREVIOUS 

PAGE · 

DISCONNECT THE 
OXYGEN SENSOR 

CONNECTOR.** 

FIG· I 

IS THE OXYGEN NO 
~ SENSOR VOLTAGE ~ 

ABOVE 1-2 VOLTS? 

YES 

REPLACE THE OXYGEN 
SENSOR. * 

REPAIR THE OXYGEN 
SENSOR SIGNAL 

CIRCUIT SHORT TO 
VOLTAGE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-10A REPAIRING- 02S STAYS ABOVE CENTER (RICH) 

O Perform TEST TC-1A Before Proceeding 

U 1993 MJ AND 1993-94 XJ BODIES 

B 
L 
E 

c 
0 
D 
E 
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POIJERTRAIN 
CONTROL 
MODULE 

ZJ BODY 

POIJERTRAIN 
CONTROL 
MODULE 

GROUND 
TO OTHER 
SENSORS 

BK/LB 
Gncl 

BK/DG 

TO FUEL 
PUMP RELAY 

DG/BK HEATED 
OXYGEN SENSOR 

O><ygen Sensor Signo.l 

GROUND 
TO OTHER 
SENSORS 

BK/LB 
Ground 

BK/DG 
O><ygen Sensor Slgno.l 

TO FUEL 
PUMP RELAY 

1160001 

DG/DR HEATED 
OXYGEN SENSOR 

1070103 

Name of code: 02$ Stays Above Center !Riehl 

When monitored: With the engine running in closed loop and the coolant 
temperature above 170•F. 

Set conditione: The oxygen sensor signal voltage stays above . 5 volts but 
lass than 1.2 volts w~hout toggliHg for at least 8 minutes. 

Theory of operation: The oxygen sensor is a voltage generating device. The 
PCM receives exhaust gas information from the 02 sensor. The sensor detects 
exhaust gas content by a galvanic reaction within the sensor that produces a 
voltage. After measuring the amount of oxygen in the exhaus t gases, the 
oxygen sensor tolls the PCM. how well its output signal is controlling ihe air/fuel 
ratio. VaHations in the signals from the 02 sensor serve as air/fuel ratio 
indicators. Changes in the sensor signal occur because the air/fuel ratio Is 
constantly changing. When oXygen content ia low (rich mixture), the voltage 
signal will be approximately 1 volt When oxygen content is high (lean mixture), 
the voltage signal will be low, approximately 0 . 1 volt. 

Poealble caU1141e: 
> High fuel pressure 
> Other engine sensor calibrations 
> Ignition system failure 
> 02 sensor !allure 
> Mechanical engine problem 

FIG. 1 
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PUMP RELAY 

llK/lll DG/IJT 
Goa 
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OXYGEN SENSOR 

BK/DG 
Oxygen Sensor Signal 

YJ BODY 

POWERTRAIN 
CONTROL 
WODULE 

TYPICAL VIEW 
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BK/LQ 
Ground 

FIG.2 
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PUWP RELAY 
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OXYGEN SENSOR 

1020105 

10110105 



TEST TC-10A I REPAIRiNG- 02S STAYS ABOVE CENTER (RICH) 

Perform TEST TC-1A Before Proceeding 

START ENGINE AND 
STAAT TEST~ ALLOW TO REACH 

TC-IDA · NORMAL OPERATI NG 
TEMPERATURE . 

v I 
1 

IS THE OXYG~N AT THIS TIME , THE 
USING THE ORB, SET USE THE ORB TO SENSOR VOLTAGE NO CONDITION REQUIRED 

THE ENGINE SPEED ~ READ THE OXYGEN --- ALWAYS ABOVE Q.S - TO SET THIS CODE 
TO !500 RPM SENSOR VOLTAGE . VOLT? IS NOT PRESENT ·* 

FIG . I 

I YES 

1 
KEY OFF. INSPECT THE 

YE~ STOP ALL ACTUATOR RIA CLEANER FILTER WERE THERE ANY CLEAN RESTRI CTED 
TESTS r---t AND INLET DUCTS FOR --- RESTRICTIONS? ~ AIR INLET SYSTEM 

RESTRI CTIONS. AS NECESSARY .* 

INO 

1 
WARNING : THE FUEL RELIEVE FUEL INS TALL FUEL 

SYSTEM MUST BE PRESSURE . PRESSURE GAUGE AT 
OPENED·AND HAY BE --- ~ THE TEST FITT ING. ~ IGNITI ON KEY ON . 

UNDER HIGH SEE GENERAL 
PRESSURE · INFORMATION g. I FJG . 2 

I 

1 
ALLOW FUEL PRESSURE 

WITH THE ORB, GAUGE TO STABI LI ZE WITH THE DAB, STOP CONTINUE TEST 
ACTUATE THE FUEL ~ TO NORMAL FUEL r--- THE FUEL SYSTEM ---- TC- IOA ON THE 

SYSTEM TEST. PRESSURE · ACTUATION TEST· NEXT PAGE. 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-10A., CONTINUED- REPAIRING- 02S STAYS ABOVE CENTER (RICH) 

0~------------------------------------------------~ u 
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Name of code: 02S Stays Above Center (Rich) 

When monitored: With the engine runnlrig in closed loop and the coolant 
temperature above 110•F. 

set condi1iona: The oxygen sensor signal voltage stays above .5 volts but 
less than 1.2 volts without toggling for at least 8 minutes. 

Theory of operation: The oxygen sensor is a voltage generating device. The 
PCM receives exhaust gas information from the 02 sensor. The sensor detects 
exhaust gas content by a galvanic reaction within the sensor that produces a 
voltage. After measuring the amount of oxygen in the exhaust gases, the 
oxygen sensor tells the PCM how well its output signal is controlling the air/fuel 
ratio. Variations in the signals from the 02 sensor serve as air/fUel ratio 
indicators. Changes in the sensor signal occur because the airJluel ratio Is 

, constantly changing. When oxygen content is low (rich mixture), the voltage 
signal will be approximately 1 volt. When oxygen content is high (lean mixture), 
the voltage signal will be low, approximately 0.1 volt. 

Poaaible cauaea: 
> Hi~h fuel pressure 
> other engine sensor calibrations 
> Ignition system failure 
> 02 sensor failure 
> Mechanical engine problem 

FIG. 1 
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TEST TC-10A I CONTINUED- REPAIRING- 02S STAYS ABOVE CENTER (RICH) T 
R 

~------------------------------------------------------~0 

TEST TC- !OA DID THE FUEL 
YES CONTINUED FROM MONITOR THE FUEL PRESSURE GUAGE REPLACE LEAK ING 

THE PREVI OUS PRESSURE GUAGE FOR r--t DROP MORE THAN 10 ~ INJECTOR (Sl AS 
PAGE · I MINUTE·** PSI? NEEDED·* 

I 

INO 

1 
NOTE: A CONDITION 

STOP THE ASD FUEL CAUSING THE ENGINE FOR OTHER POSSIBLE NO PERFORM TEST 
SYSTEM TEST· -- 1 1'0 RUN RICH IS f--1 CAUSES f-----+ NTC-I A. 

PRESENT·· SEE FIG. I 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-11A REPAIRING- 02S STAYS BELOW CENTER (LEAN) 

0 Perform TEST TC-1A Before Proceeding 
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1993 MJ AND 1993-94 XJ BODIES 
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Sensor Stgnol 

GROUND 
TO OTHER 
SENSORS 

TO FUEL 
PUMP RELAY 

1160601 

1070103 

Name of code: 02S Stays Below Center !Lean) 

When monitored: With the engine running in closed loop and the coolant 
temperature above 170'F. 

Set condllions: The oxygen sensor sig naJ voltage stays below .5 volts without 
toggling for at least 8 minutes. 

Theory of operation: The oxygen sensor is a voltage generating device. The 
PCM recei\185 exhaust gas information from the 02 sensor. The sensor detects 
exhaust gas content by a galwnic reaction within tho sensor that produces a 
voltage. Alter measuring the amount of oxygen in the exhaust gases, the oxygen 
sensor tells t he PCM how wellltsoutput slgnalls controlling the alr/Tuel ratio. 
Variation" in the :ligna! from the 02 sen:10r serve as air/Tuel ratio indicator". 
Changes in the sensor signal occur because the air/fuel ratio is constantly 
changing. When oxygen content is low (rich mixture). the voltage signal will be 
approximately 1 110ft. When oxygen content is high (lean mixture). the voltage 
signal will be low, approximately 0.1 volt. 

Possible causes: 
> Low fuel pressure 
> Vacuum leak 
> Other engine sensor calibrations 
> Ignition system failure 
> 02 sensor failure 
> Mechanical engine problem 

FIG. 1 

1000206 
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TYPICAL VIEW 
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TEST TC-11A J REPAIRING- 02S STAYS BELOW CENTER (LEAN) ~ 
Perform TEST TC-1A Before Proceeding 0 
~~~~------------~------------------------------~ 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ f-T_E_S_T_ T_C_·1_1_A_ CONTINUED- REPAIRING- 02S STAYS BELOW CENTER (LEAN) 

Or-------------------------------------------------------~ 
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CAV MJ/XJ 

1 BKJLB 
2 BK/DG 
3 BK/TN 
4 DG/* 

POWERTRAIN 
CONTROL MODULE 

OXYGEN 
SENSOR 

FIG. 1 

CONNECTOR 

YJ ZJ 

BK/LB SKJLB 
BK!DG BK!OR 
BK BK/TN 
DG/OR OR/DB 

FIG.2 
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11 00104 

FUNCTION 

SENSOR GROUND 
OXYGEN SENSOR SIGNAL 
GROUND (HEATER) 
FUSED IGN SW OUTPUT 

151 0205 



TEST TC-11A I CONTINUED- REPAIRING - 02S STAYS BELOW CENTJ:R (LEAN) 

' 

T 
R 

~--------------------------------------------------~0 

TEST TC- IIR 
CONT INUED FROM 
THE PREVIOUS 

PAGE· 

1 
KEY OFF · WITH THE ORB IN 

DISCONNECT THE OHHHETEA HODE , PROBE 
POWERTAA IN CONTROL ~ OXYGEN SENSOR SIGNAL ~ 

MODULE· ** CIRCUIT. 
FIG· ! FIG.2 

IS THE OXYGEN YES REPLACE THE OXYGEN 
SENSOR STATE AT ~ SENSOR·* 

CENTER? 

NO 

IS THE RESISTANCE 
BELOW 5·0 OHMS? 

NO 

YEE 
~ 

REPA IR THE OXYGEN 
SENSOR SIGNAL 
CIRCU IT FOR A 

SHORT TO GROUND ·* 

REPLACE THE 
POWERTRRIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair al$ necessary. 
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T TEST TC·12A REPAIRING- ECT SENSOR VOLTAGE TOO HIGH 
R /----------' 
O Perform TEST TC-1A Before Proceeding 
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PO\JERTRAIN 
CONTROL 
MODULE 

4 

2 

GROUND 
TO OTHER 
SENSORS 

BK/LB 
Sensor Grouncl 

ENGINE 
COOLANT 

TEMPERATURE 
SENSOR 

TN/BK 
ECT Sensor Slgna.l 

Name of code: ECT Sensor Voitaae Too Hjgh 

When monitored: With tho ignition on. 

Set condition: The engine coolant temperature sensor circuit voltage at PCM 
cavity 2 goes above 4.9 volts for more than 3 seconds. 

Theory of operation: The engine coolant temperature sensor is a negative 
temperature coefficient (NTC) thermistor-type sensor (resistance varies 
inversely with temperature). This means at cold temperatures ita resistance Is 
high so the voltage signal will be high. As cooianttemperature Increases, 
resistance decreases and the voltage will be low. This allows the sensor to 
provide an analog voltage signal (0 to 5-volt) to PCM cavity 2. · 

To make the sensor more accurate at cold and hot temperatures, the 5·volt 
signal passes through a 10,00o ohm resistor or through a 1,000 ohm resistor 
connected in parallel with the 10,000 ohm resistor, which has a calculated 
resistance value of 009 ohms. ~ thil engine is cold (below t25•F), the 5-volt 
supply to the engine coolant temperature sensor ls fed only throUgh the 10,000 
ohm resistor Inside the PCM. If the er\glne Is warm (above 125•F), the 5·volt 
supply to the engine coolant temperature sensor Is fed through both resistors. 

Poaslble caueee: 
> Sensor signal circu jt open 

THERMOSTAT 
HOUSING 1050203 

> Sensor internally open 
> Sensor ground circuit open 
> PCM failure 0870208 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

Refer to any hotlines or technical service 
bulletins that may apply. 

FIG. 2 

0750604 

FIG. 3 
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TEST TC-12A I REPAIRING- ECT SENSOR VOLTAGE TOO HIGH T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 

1\ B 
WITH THE ORB, READ IS THE ENGINE L 

START TEST, r THE ENGINE COOLANT COOLANT YES CONTINUE TEST E TC-12A· TEMPERATURE SENSOR f---1 TEMPERATURE SENSOR -- TC-12A ON THE 
(ECT) VOLTAGE. VOLTAGE ABOVE 4.5 NEXT PAGE. 

FIG.J VOLTS? 

y 
INO 

y c 
0 

1 D 
E 

USE THE SCHEMA TI C AS WAS THERE ANY 
YE~ 

REPAIR THE HARNESS 
A GUIDE AND WIGGLE MONITOR THE ORB ENGINE COOLANT OR CONNECTOR THAT 

ENGINE COOLANT ~ DISPLAY. ----+ TEMPERATURE SENSOR ---1 CAUSED THE VOLTAGE T TEMPERATURE SENSOR VOLTAGE CHANGE? CHANGE·* 
CONNECTOR & HARNESS. E 

INO 
s 
T 

1 s 
AT THIS TIME, THE USING THE 

YE~ CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS REPAIR AS 
TO SET THE CODE IS ----+ GUIDE, INSPECT THE f----i FOUND? f---1 NECESSARY·* 

NOT PRESENT . WIRING AND 
FIG.2 CONNECTORS. 

INO 

1 
REFER TO FJG.3 FOR 

ADDITIONAL TEST COMPLETE·* 
I NFORMAT! ON. 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair a.s necessary. 
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~ TEST TC-12A CONTINUED- REPAIRING- ECT SENSOR VOLTAGE TOO HIGH 

Or---------------------------.-------------------------~ 
u 
8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ENGINE COOLANT 
TEMPERATURE SENSOR 

CONNECTOR 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

FIG. 3 

0850303 

1100104 

90 

ENGINE COOLANT 
TEMPERATURE SENSOR 

CONNECTOR 

1 
TN/BK 

FIG.2 

FIG.4 

0850302 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0850201 



TEST TC-12A l CONTINUED- REPAIRING- ECT SENSOR VOLTAGE TOO HIGH T 
R 
0 
u 
B 

lEST TC-12A?- DISCONNECT THE L 
CONTINUED FROM ENGINE COOLANT E THE PREV IOUS TEMPERATURE <ECTl 

PAGE· SENSOR * *. 
SEE GENERAL INFO 4.0 

v l c 
0 

1 D 
CONNECT A JUMPER WITH THE ORB, READ REPLACE THE ENGINE E 

WIRE BETWEEN THE ECT THE ENGINE COOLANT IS THE VOLTAGE YE~ COOLANT 
SENSOR SIGNAL AND f----i TEMPERATURE (ECTl f----1 BELOW J.O VOLT? 1-----i TEMPERATURE 

SENSOR GROUND CKTS. SENSOR VOLTAGE . SENSOR·* T FIG.J 
E 

NO s 
1 

T 
s 

MOVE THE JUMPER 
YE~ WIRE FROM SENSOR WITH THE ORB, READ . IS THE VOL TAGE REPAIR THE OPEN 

GROUND TO ENGINE f----i THE ECT SENSOR - BELOW I . 0 VOLT? ~ ECT SENSOR GROUND 
GROUND· VOLTAGE · CIRCUIT .* 

FIG ·2 

NO 

1 
KEY OFF . DISCONNECT 

THE POWERTRAIN 
CONTROL MODULE ·** 

FIG . J 

1 
TEST THE ECT 

YES USE AN OHMMETER IN SENSOR SIGNAL IS THE RESISTANCE REPLACE THE 
THE FOLLOWING ~ CIRCUIT FOR f----1 BELOW S.Q OHMS? f----1 POWERTRAIN CONTROL 

STEP . RESISTANCE · MODULE·* 
FJG.4 

NO 

REPAIR TH!i: OPEN 
ECT SENSOR SIGNAL 

CIRCUIT.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-13A REPAIRING- ECT SENSOR VOLTAGE TOO LOW 
R r-- -----' 

0 Perform TEST TC-1A Before Proceeding 
~--------------------_;----------------------------------~ 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

PO\JERTRAIN 
CONTROL 
MODULE 

GROUND 
TO OTHER 
SENSORS 

BK/LB 
Sensor Ground 

ENGINE 
COOLANT 

TEMPERATURE 
SENSOR 

TN/BK 
ECT Sensor Slgna.l 

Name of code: ECT Sensor Voltage Too Low 

When monitored: With the ignition on. 

0830603 

Set condition: The engine coolant temperature sensor circuit 
voltage at PCM cavity 2 goes below .5 volt for more than 3 seconds. 

Theory of operation: The engine coolant temperature sensor is a 
negative temperature coefficient (NTC) thermistor-type sensor 
(resistance varies inversely with temperature) . This means at cold 
temperatures its resistance is high so the voltage signal will be high. 
As coolant temperature increases, resistance decreases and the 
voltage will be low. This allows the sensor to provide an analog 
voltage signal (0 to 5-volt) to PCM cavity 2. 

To make the sensor more accurate at cold and hot temperatures, 
the 5-volt signal passes through a 10,000 ohm resistor or through a 
1 ,000 ohm resistor connected in parallel w ith the 10,000 ohm resistor, · 
which has a calculated resistance value of 909 ohms. If the engine Is 
cold (below 125'F), the 5-volt supply to the en11ine coolant temperature 
sensor is fed only through the 10,000 ohm res1stor inside the PCM. If 
the engine is warm (above 125'F), the 5-volt supply to the engine 
coolant temperature sensor is fed through both resistors. 

Possible causes: 
THERMOSTAT 

HOUSING 1050203 
> Sensor signal shorted to ground 
> Sensor internally shorted 
> PCM failure 

0870301 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

Refer to any hotlines or technical service 
bulletins that may apply. 

FIG. 2 

0750604 

FIG. 3 
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TEST TC-13A J REPAIRING- ECT SENSOR VOLTAGE TOO LOW T 
R Perform TEST TC-1A Before Proceeding 
0 
u 
B 

WI TH THE ORB, READ L 
STAAT TEST~ THE ENGINE COOLANT IS THE ECT SENSOR YES CONTINUE TEST 

E TC- 13A · TEMPERATURE SENSOR ___. VOLTAGE BELOW -----1 TC-13A ON THE 
(ECTl VOLTAGE· Q.5 VOLT? NEXT PAGE · 

FIG·! 

v 
INO 

c 
0 

1 D 
E 

USE THE SCHEMATIC 
YES 

REPAIR THE HARNESS 
AS A GUIDE AND MONITOR THE ORB WAS THERE ANY ECT DR CONNECTOR THAT 

WI GGLE ECT ___. DISPLAY. ___. SENSOR VOLTAGE CAUSED THE VOLTAGE T CONNECTOR & CHANGE? CHANGE ·* 
HARNESS· E 

INO 
s 
T 

1 s 
AT THIS TIME, THE USING THE . 

m CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS REPAIR AS 
TO SET THE CODE IS ___. GUIDE, INSPECT THE ___. FOUND? ----1 NECESSARY·* 

NOT PRESENT· WIRING AND 
FJG .2 CONNECTORS · 

INO 

1 
REFER TO FJG.3 FOR 

ADDITIONAL TEST COMPLETE ·* 
INFORMATI ON . 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-13A CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO LOW 

Or-----------------------------------------------------~ u 
B 
L J 

E 

c 
0 
D 
E 

T 
E 
s 
T 
s ' 

2 

CAV 

1 
2 

THERMOSTAT 
HOUSING 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

FJG.2 

COLOR FUNCTION 

TN/BK ECT SENSOR SIGNAL 
BK!LB SENSOR GROUND 

FIG. 3 
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1050203 

1100104 
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TEST TC-13A I CONTINUED- REPAIRING- ECT SENSOR VOLTAGE TOO LOW T 
R 

~--------------------------------------------------~0 

TEST TC13A 
CONTI NUED FROM 
THE PREV IOUS 

PAGE . 

1 
WITH THE ORB. READ 

ENGI NE COOLANT 
TEMPERATURE SENSOR 

VOLTAGE· 

1 
KEY OFF. DISCONNECT 

THE POWERTRAIN 
CONTROL MODULE ·** 

FIG -2 

DISCONNECT THE 
ENG INE COOLANT 
TEMPERATURE 
SENSOR .** 

FIG-! 

I 

WITH THE ORB IN 
OHMMETER MODE, PROBE 

~ ENGINE COOLANT TEMP ~ 
SENSOR SV SUPPLY CKT 

FIG -3 

IS THE ENGI NE REPLACE THE ENGINE 
COOL ANT YES COOLANT 

TEMPERATURE SENSOR ~ TEMPERATURE <ECTl 
VOLTAGE ABOVE 4·0 SENSOR· * 

VOLTS? 

NO 

IS THE RESISTANCE 
BELOW S. Q OHMS? 

NO 

REPA IR THE SV 
SENSOR SUPPLY 
CIRCUIT FOR A 

SHOAT TO GROUND·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-14A REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE LOW 
R t-----____l 
Q Perform TEST TC-1 A Before 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

POWERTRAIN 
CONTROL 
MODULE GROUND TO 

OTHER SENSORS 

BK/LB 
Sensor Ground 

2.5L ENGINE 

INTAKE AIR 
TEMPERATURE SENSOR ---------

FIG. 1 

INTAKE 
MANIFOLD 

1050201 

Name of code: Intake Air Temp Sensor Voltage low 

When monitored: With the ignition on and the engine running. 

Set condition: The intake air sensor circuit voltage at PCM cavity 21 
goes below .5 volt. 

Theory of operation: The intake air temperature sensor (JAn is 
located in the intake manifold where it measures the temperature of the 
air that is about to enter the combustion chambers. The IAT Is a 
negative temperature coefficient (NTC) thermistor-type sensor 
(resistance varies inversely with temperature) . This means at cold 
temperatures its resistance is high so the voltage signal will be high. At 
high temperatures, resistance decreases and the voltage signal will 
decrease. This allows the sensor to provide an analog voltage signal to 
PCM cavity 21. The PCM uses this signal to compensate for changes 
in air density due to temperature. 

Possible causes: 
> Sensor signal circuit shorted to ground 
> Sensor internally shorted 

FIG. 3 

1050106 

BK/RD 
IAT Signal 

96 

INTAKE AIR 
TEMPERATURE 

SENSOR 1050402 

lAC 
MOTOR 

4.0L ENGINE 

INTAKE AIR 
TEMPERATURE 

SENSOR 

FIG.2 

INACTIVE TROUBLE CODE CONDITION 

1050202 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you In 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
co~nectors. Look for broken, bent, pushed out, 
or corroded terminals. 

Visually inspect the related harnesses. Look for 
chafed, pierced; or partially broken wire. 

Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.4 

0750604 



TEST TC-14A 1 RErAJRJNG -INTAKE AIR TEMP sENsoR voLTAGE Low T 
Perform TEST TC-1A Before Proceeding 

R 
0 
u 

t\ B 
WITH THE DAB. READ IS THE (NTAKE AIR L 

START TEST~ THE INTAKE AIR TEMPERATURE SENSOR YES CONTINUE TEST E TC- !4R· TEMPERATURE <!AT) ----1 VOLTAGE BELOW Q.S f'------1 TC-14A ON THE 
SENSOR VOLT~GE· VOLT? NEXT PAGE . 

c v 
' NO 0 

1 D 
E 

USE THE SCHEMATIC AS WAS THERE ANY REPAIR THE HARNESS 
A GUIDE AND WIGGLE MONITOR THE ORB INTAKE AIR YES OR CONNECTOR THAT 

!AT SENSOR CONNECTOR r---- DISPLAY. r---- TEMPERATURE SENSOR I--+ CAUSED THE VOLTAGE T & HARNESS . VOLTAGE CHANGE? CHANGE·* 
FJG . J & 2 E 

' NO 
s 
T 

J s 
AT TH IS TIME, THE USING THE 

YES CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS REPA IR AS 
TO SET THE CODE IS r---- GUIDE, INSPECT THE --- FOUND? ---+ NECESSARY .* 

NOT PRESENT· WIRING AND 
FIG .3 CONNECTORS. 

' NO 

l 
REFER TO FIG·4 FOR 

ADDITIONAL TEST COMPLETE·* 
INFORMATION . 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-14A CONTINUED- REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE LOW 

Or---------------------------.-------------------------~ 
U 2.5L ENGINE 4.0L ENGINE 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

INTAKE AIR 
TEMPERATURE SENSOR 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

FIG. 3 

INTAKE 
MANIFOLD 

1050201 

1100104 

98 

lAC TYPICAL VIEW 

FIG.2 

INTAKE AIR 
TEMPERATURE SENSOR 

CONNECTOR 

2 
CAV COLOR FUNCTION 

1 BK/RD IATSIGNAL 
2 BKILB SENSOR GROUND 

FIG.4 

10!50202 



TEST TC-14A I CONTINUED- REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE LOW T 
R 

~------------------------------------------------------~0 

TEST TCI4A 
CONT INUED FROM 
THE PREV IOUS 

PAGE· 

1 
WITH THE ORB, READ 

INTAKE AIR 
TEMPERATURE SENSOR 

VOLTAGE· 

1 

DISCONNECT THE 
INTAKE AIR 

TEMPERATURE <IATl 
SENSOR .** 
FIG-1&2 

J 

IS THE INTAKE AIR 
TEMPERATURE SENSOR YE~ 
VOLTAGE ABOVE 4-0 ~ 

VOLTS? 

NO 

REPLACE THE INTAKE 
AIR TEMPERATURE 

SENSOR·* 

KEY OFF, WITH. THE DAB IN 
DI SCONNECT THE OHMMETER MODE, PROBE IS THE RESISTANCE 

POWERTRAIN CONTROL ~ THE IRT SENSOR SV ~ BELOW 5-0 OHMS? 

REPAIR THE SV 
YE~ SENSOR SUPPLY FOR 

~10DULE. * * SUPPLY CIRCUIT· 
FIG -3 FIG- 4 

NO 

~ A SHORT TO 
GROUND-* 

REPLACE THE 
POWEATAAIN CONTROL 

MODULE-* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-15A REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE HIGH 
A . 0 Perform TEST TC-1A Before Proceedmg 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

POWERTRAIN 
CONTROL 
MODULE GROUND TO 

OTHER SENSORS 

BK/LB 
Sensor Ground 

4~------~------------~----

BK/RD 
IAT Signal 

21~------------~-----4---e 

1050201 

FIG. 1 

Name of code: Intake Air Temp Sensor Voltage High 

When monitored: With the ignition on and the engine running . 

Set condition: The intake air sensor circuit voltage at PCM cavity 21 
goes above 4.9 volts. 

Theory of operation: The intake air temperature sensor (lA n is 
located in the intake manifold where it measures the temperature of the 
air that is about to enter the combustion chambers. The IAT is a 
negative temperature coefficient (NTC) thermistor-type sensor 
(resistance varies inversely w ith temperature). This means at cold 
temperatures Its resistance is high so the voltage signal will be high. At 
high temperatures, resistance decreases and the voltage signal will 
decrease. This allows the sensor to provide an analog voltage signal to 
PCM cavity 21 . The PCM uses this signal to compensate for changes 
In air density due to temperature. 

Possible causes: 
> Sensor signal circuit open 
> Sonsor internally open 
> Sensor ground circuit open 

1050105 

FIG_ 3 

INTAKE AIR 
TEMPERATURE 

SENSOR 

lAC 
MOTOR 

4.0LENGINE 

FIG.2 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.4 

0750604 
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TEST TC-15A I REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE HIGH T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 
B 

WITH THE ORB, READ IS THE INTAKE AIR L 
START TEST~ THE INTAKE AIR TEMPERATURE SENSOR YES CONTINUE TEST E TC-15A- TEMPERATURE <!AT) ~ VOLTAGE ABOVE 4-5 r---+ TC-!5A ON THE 

SENSOR VOLTAGE- VOLTS? NEXT PAGE. 

c v 
' NO 0 

1 D 
E 

USE THE SCHEMATIC AS WAS THERE ANY 
YES 

REPAIR THE HARNESS 
A GUIDE AND WIGGLE MONITOR THE ORB INTAKE AIR OR CONNECTOR THAT 

!AT SENSOR CONNECTOR r----o DISPLAY· ~ TEMPERATURE SENSOR ~ CAUSED THE VOLTAGE T & HARNESS. VOLTAGE CHANGE? CHANGE. * 
FIG-1&2 E 

JNo 
s 
T 

1 s 
AT TH IS TIME. THE US ING THE 
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPAIR AS 
TO SET THE CODE IS ---1 GUIDE , INSPECT THE ---1 FOUND? ---1 NECESSARY·* 

NOT PRESENT · WIRING AND 
FIG -3 CONNECTORS. 

INO 

1 
REFER TO FIG· 4 FOR 

ADDITIONAL 
INFORMATION . 

TEST COMPLETE .* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-15A CONTINUED- REPAIRING -INTAKE AIR TEMP SENSOR VOLTAGE HIGH 

Or--------------------------,,-------------------------~ 
U 2.5L ENGINE 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

INTAKE AIR 
TEMP~RATURESENSOR 

FIG,. 1 

FIG. 3 

POWERTRAIN 
CONTROL MODULE 

FIG.5 

INTAKE 
MANIFOLD 

1050201 

1100104 

lAC 
MOTOR 

4.0L ENGINE 

INTAKE AIR 
TEMPERATURE 

SENSOR 1050202 

INTAKE AIR 
TEMPERATURE SENSOR 

CON~ECTOR 

1 
BK/RD 

IAT 
Signal 

102 

FIG. 2 

F/G. 4 

FIG. 6 

0900603 

INTAKE AIR 
TEMPERATURE SENSOR 

CONNECTOR 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 



TEST TC-15A I CONTINUED- REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH 

TEST TC-1 5A DISCONNECT THE 
CONTINUED FROM INTAKE RIA 

THE PREV IOUS TEMPERATURE <!AT) 
PAGE· SENSOR.** 

FJG . J&2 

I 
1 

CONNECT A JUMPER WITH THE ORB, READ 
WIRE BETWEEN THE !AT THE INTAKE AIR IS THE VOLTAGE YES REPLACE THE INTAKE 
5V SENSOR SIGNAL AND t---1 TEMPERATURE SENSOR ~ BELOW 1.0 VOLT? t---1 AIR TEMPERATURE 
SENSOR GROUND CKTS . VOLTAGE. SENSOR ·* 

FIG .3 

NO 

1 
MOVE THE JUMPER WITH THE ORB. READ 

YES WI RE FROM !AT THE INTAKE AIR IS THE VOL TAGE REPA IR THE OPEN 
SENSOR GROUND TO ~ TEMPERATURE SENSOR -- BELOW I .o VOLT? -- !AT SENSOR GROUND 

ENGINE GROUND. VOLTAGE. CIRCUIT .* 
FIG ·4 

NO 

1 
KEY OFF, 

DISCONNECT THE 
POWERTRAIN CONTROL 

MODULE·** 
FIG.S 

1 
TEST THE !AT SENSOR 

YES USE AN OHMMETER IN SIGNAL CI RCUIT FOR IS THE RESISTANCE REPLACE THE 
THE FOLLOWI NG t---1 RESISTANCE. 1---t BELOW 5.0 OHMS? ....__. POWERTRAIN CONTROL 

STEP. MODULE·* 
FIG .6 

NO 

REPAIR THE OPEN 
!AT SENSOR SIGNAL 

CIRCUIT· * 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-16A REPAIRING- THROTTLE POSITION SENSOR VOLTAGE HIGH 
R 1--------' 
0 Perform TEST TC-1A Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

THROTTLE 

THROTTLE 
POSITION 
SENSOR 

1 

2 

3 

GROUND TO 
OTHER SENSORS 

BK/LB 
Sensor Ground 

DR/DB 
TP Sensor Slgno.l 

VT /'w'T 
5-Volt Supply 

TO TRANSMISSION 
MODULE CIF EQUIPPED> 

TO MAP 
SENSOR 

2.5L ENGINE 

PD'w'ERTRAIN 
CONTROL 
MODULE 

TYPICAL VIEW 
POSITION SENSOR--..... 

lAC 
MOTOR 

107~ 

Name of code: Throttle Position Sensor Voltage High 

When monitored: With the Ignition on. 

FIG.2 

Set condition: TP sensor voltage at PCM cavity 22 goes 
above 4.5 volts for .704 seconds. 

Theory of operltlon: The throttle position sensor contains 
a potentiometer that Is operated by the throttle blade shaft. 
As the throttle plate rotates, the TP sensor provides a 
variable 0 to 5-volt signal to PCM cavity 22. The voltage 18 
directly proportional to throttle angle. When the throttle plate 
Is at rest, the voltage Is low. When the throttle Is fully open, 
the voltage Is high. With this signal, the PCM can determine 
precise throttle position under all operating conditions. The 
TP sensor receives a 5-volt supply from PCM cavity 6. The 
sensor ground Is provided by PCM cavity 4. 

Poaslble causes: 
> Sensor signal circuit open 
> Throttle position sensor failure 
> Sensor ground circuit open 

FIG.3 
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TEST TC-16A I REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 
B 

WITH THE ORB. READ IS THE THROTTLE L 
START TEST THE THROTTLE POSIT! ON SENSOR YES CONTINUE TEST E TC-1 6A· POSIT! ON SENSOR ----1 VOLTAGE ABOVE 4.5 ------1 TC-16A ON THE 

<TPS) VOL TAGE· VOLTS? NEXT PAGE. 

c 
NO 0 

1 D 
E 

WHILE MONITORING 
TURN IGNITION ON· THE ORB, SLOWLY IS THE VOLTAGE NO REPLACE THE 

<ENG INE OFF) I---t OPEN AND CLOSE THE r-- CHANGE SMOOTH? r-- THROTTLE POSITION T THROTTLE· SENSOR·* 
E 

1 YES 
s 
T 

1 s 
WIGGLE THROTTLE WAS THERE ANY REPAIR THE HARNESS 

POSI TON SENSOR MONITOR THE ORB CHANGE IN THROTTLE YES OR CONNECTOR THAT 
CONNECTORS AND ;---+ DISPLAY · --+ POSITION SENSOR --+ CAUSED THE VOLTAGE 

HARNESS· VOLTAGE WHEN CHANGE ·* 
FIG·1&2 WIGGLED? 

NO 

1 
AT THIS TIME. THE USING THE 
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPAIR AS 
TO SET THE CODE IS r-- GUIDE. INSPECT THE r-- FOUND? r-- NECESSARY.* 

NOT PRESENT. WI RING AND 
FIG .3 CONNECTORS. 

NO 

THE PROBLEM DOES 
NOT EXIST AT THIS 

TIME· 
--+ TEST COMPLETE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-16A CONTINUED- REPAIRING - THROTILE POSITION SENSOR VOLTAGE HIGH 

Or-----------------------------~----------------------------~ 
U THROTTLE 
B POSITION SENSOR 

L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

THROTTLE 
POSITION SENSOR 

CONNECTOR 

FIG. 1 

FIG. 3 

POWERTRAIN 
CONTROL MODULE 

FIG.S 

2.5L ENGINE 

1070406 

1060603 

1100104 

106 

lAC 
MOTOR 

TYPICAL VIEW 

INTAKE AIR 
TEMPERATURE 

SENSOR 

FIG.2 

THROTTLE 
POSITION SENSOR 

CONNECTOR 

FIG. 4 

1060604 

FIG. 6 

4.0L ENGINE 

1050202 

THROITLE 
POSITION SENSOR 

CONNECTOR 



TEST TC-16A l CONTINUED- REPAI~ING- THROTILE PO~ITION SENSOR VOLTAGE HIGH 

TEST TC-1 6A DISCONNECT THE 
CONTINUED FROM THROTTLE POSITION 

THE PREVIOUS SENSOR** . 
PAGE. 

FIG.t&2 
I 

I 
1 

CONNECT A JUMPER WITHG THE ORB. 
YES WI RE BETWEEN THE TP READ THE THROTTLE IS THE VOLTAGE REPLACE THE 

SENSOR SIGNAL CKT ----1 POS ITI ON SENSOR ~ BELOW 1· 0 VOLT? ~ THROTTLE POSI TION 
AND GROUND CKT· VOLTAGE. SENSOR·* 

FIG· 3 

NO 

1 
MOVE THE JUMPER WI RE 

YES BETWEEN THE SENSOR READ THE THROTTLE IS THE VOLTAGE REPA IR THE OPEN 
SIGNAL CIRCUIT AND A ~ POSIT ION SENSOR' - BELOW 1.0 VOLT? - SENSOR GROUND 
GOOD ENGINE GROUND· VOLTAGE . CIRCUIT ·* 

FIG- 4 

NO 

1 
I 

DI SCONNECT THE 

TURN IGNIT ION OFF. - POWERTRRJ N CONTROL 
MODULI: .** 

FIG·5 
I I 

1 
TEST THE THROTTLE 

YES USE AN OHMMETER IN POSITION SENSOR IS THE RESISTANCE REPLACE THE 
THE FOLLOWING ~ SIGNAL CIRCUIT FOR '----+ BELOW S.O OHMS? - POWERTRA IN CONTROL 

STEP. RES ISTANCE. MODULE·* FIG.6 

NO 

REPAIR THE OPEN TP 
SENSOR SIGNAL 

CIRCUIT· * 

*Perform Verification TEST VER-24. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-17A REPAIRING- THROTTLE POSITION SENSOR VOLTAGE LOW 
R t--------' 
O TC-1A Before 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

lAC 

THROTTLE 
POSITION 
SENSOR 

1 

3 

GROUND TO 
OTHER SENSORS 

BK/LB 
Sensor Grounol 

DR/DB 
TP Sensor Signal 

VT/'JT 
S-Volt Supply 

TO TRANSMISSION 
MODULE <IF EQUIPPED> 

TO MAP 
SENSOR 

INTAKE AIR 
TEMPERATURE 

SENSOR 
FIG. 1 

4.0L ENGINE 

Name of code: Throttle Position Sensor Voltage Low 

When monitored: With the Ignition on. 

PO'WERTRAIN 
CONTROL 
MODULE 

FIG.2 

Set condition: The TP sensor voltage at PCM cavity 22 goes below 
.2 volt for . 704· seconds, or mph is above 20, rpm is above 1500, and 
vacuum is below 2' with TP sensor voltage less than .5 volt for . 704 
seconds. 

Theory of operation: The throttle position sensor contains a 
potentiometer that is operated by the throttle blade shaft. As the throttle 
plate rotates, the TP sensor provides a variable 0 to 5-volt signal to 
PCM cavity 22. The voltage is directly proportional to throtUe angle. 
When the throttle plate is at rest, the voltage is low. When the throttle is 
fully open, the voltage is high. With this signal, the PCM can determine 
precise throttle position under all operating conditions. The TP sensor 
receives a 5-volt supply from PCM cavity 6. The sensor ground is 
provided by PCM cavity 4. 

Possible causes: 
> Sensor signal circuit shorted to ground 
> Throttle position sensor failure 
> Loss of 5-volt supply 0870203 

FIG. 3 
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T TEST TC-17A CONTINUED- REPAIRING- THROTTLE POSITION SENSOR VOLTAGE LOW 
AI-------' 
0~-------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

THROTTLE 
POSITION SENSOR 

THROTTLE BODY 

FIG. 1 

TYPICAL VIEW 4.0L ENGINE 

INTAKE AIR 
TEMPERATURE 

SENSOR 

FIG. 2 

THROTTLE POSITION 
SENSOR CONNECTOR 

2 

CAV COLO~ FUNCTION 

1 BK/LB SENSOR GROUND 
2 OR/DB TP SENSOR SIGNAL 
3 VTNVT 5 VOLT Sl.lfPL Y 

FIG. 4 

1050202 

0790302 
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1070406 

FIG. 3 
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TEST TC-17A I REPAIRING- THROTTLE POSITION SENSOR VOLTAGE LOW T 
R 

·' Perform TEST TC-1A Before Proceeding 0 
} u 

8 
WITH THE ORB, READ IS THE THROTTLE l 

START TEST THE THROTTLE POSIT I ON SENSOR YES CONTINUE TEST E TC-17A. POSIT ION SENSOR 1---i VOLTAGE BELOW 0.2 _____,. TC- 17A ON THE - - VOLTAGE· VOLT? NEXT PAGE· 
~ c -

NO 0 

1 D 
E 

WH ILE MONITORING 
TURN ENGINE OFF· THE DRB,SLOWLY IS THE VOLTAGE NO REPLACE THE 

(IGNITION ONl 1---i OPEN AND CLOSE THE 1---i CHANGE SMOOTH? 1---i THROTTLE POSI TION T THROTTLE· SENSOR.* 
E 

YES s 
T 

1 s 
WIGGLE THROTTLE WAS THERE ANY REPAIR THE HARNESS 
POSIT ION SENSOR MONITOR THE ORB CHANGE IN THROTTLE YES OR CONNECTOR THAT 

CONNECTORS AND ~ DI SPLAY· f----t POS IT I ON SENSOR -+ CAUSED THE VOL TAGE 
HARNESS. VOLTAGE WHEN CHANGE ·* 
FIG · l&2 WI GGLED? 

NO 

1 
AT THIS TIME, THE USING THE 
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS 
TO SET THE CODE IS -+ GUIDE, INSPECT THE '-----+ FOUND? -+ NECESSARY·* 

NOT PRESENT. WIRING AND 
FJG .3 CONNECTORS· 

NO 

THE PROBLEM DOES 
NOT EXI ST AT THIS 

TIME . 
f--+ TEST COMPLETE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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TEST TC-17AJ CONTINUED- REPAIRING- THROTTLE POSITION SENSOR VOLTAGE LOW 

.. 
t-.. 

TEST TC- ! T~ DI SCONNECT THE 
CONTI NUEO FROM THROTTLE POSITION 

THE PREV IOUS SENSOR·** 
PAGE . 

FIG·l&2 

I 
1 

USING THE ORB, 
YES READ THE THROTTLE IS THE VOLTAGE REPLACE THE 

POSITION SENSOR ABOVE 1. 0 VOLT? r--+ THROTTLE POS IT ION 
VOLTAGE. SENSOR·* 

NO 

1 
KEY OFF· DISCONNECT WITH THE ORB IN 

THE POWERTRA IN OHMMETER MODE, PROBE IS THE RESISTANCE NO REPLACE THE 
CONTROL MODULE·** __.. THROTTLE POS ITI ON r--+ BELOW 5.0 OHMS? __.. POWERTRAIN CONTROL 

SENSOR SIGNAL CKT. MODULE·* 
FIG· 3 FIG·4 

YES 

IS THE VEH ICLE AN REPA IR THE 
XJ ,OR ZJ WITH AN NO THROTTLE POSITI ON 

AU TOMATI C ---1 SENSOR SIGNAL 
TRANSMISSION? CIRCUIT FOR A 

SHORT TO GROUND· * 

YES 

1 
DI SCONNECT THE WITH THE ORB IN REPAIR THE 
TRANSMISS ION OHMMETER MODE, PROBE IS THE RES ISTANCE YES THROTTLE POSITION 

CONTROL MODULE ·** r--+ THROTTLE POSI TION ---1 BELOW 5.0 OHMS? ~ SENSOR SIGNAL 
SENSOR SIGNAL CKT . CIRCUIT FOR A 

FJ G.5 FJG.4 SHORT TO GROUND.* 

NO 

REPLACE THE 
TRANSMI SS ION 

CONTROL MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
111 

T 
R 
0 
u 
8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 



T TEST TC-18A REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS 
R~-------~ 
0 Perform TEST TC-1A Before Proceeding 

U 1993 MJ AND 1993-94 Y J AND XJ BODIES 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

POWERTRAIN 
CONTROL 
MODULE 

GY/RD 
lAC #3 Driver 

YL/Bt< 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC #1 Driver 

GY/RD 
lAC #4 Driver 

Name of code: Idle Air Control Motor Circuits 

When monitored: With the Ignition on, battery voltage greater than 
10.0 volts, and the idle air control motor active. 

Set condition: The PCM senses a short to ground or battery voltage 
on any of the four lAC driver circuits for 2. 75 seconds while the lAC 
motor is active. 

Theory of operation: The Idle alr control motor is used by the PCM 
to help regulate Idle speed. The motor controls the amount of alr 
allowed to bypass the throttle blade. The PCM controls the motor using 
four driver circuits to position the stepper motor. 

Possible causes: 
> Driver circuit shorted to ground 
> Driver circuit shorted to battery 
> Driver circuits shorted together 
> Failed PCM 
> Shorted lAC motor 
> Connector terminals 
> Connector wires 

0870202 

(NOTE: The PCM cannot detect an open driver circuit or a stuck 
motor.) 

FIG. 1 

11 2 

IDLE AIR 
CONTROL MOTOR 

IDLE AIR 
CONTROL MOTOR 

0830606 

1~1 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you In 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partiaily broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.2 

07e0804 



START TEST WITH THE ORB . 
TC- IBA ERASE FAULTS. 

I 
1 

WITH THE ORB , 
ACTUATE THE IDLE WITH THE ORB, READ DOES THE DAB SHOW YES CONTINUE TEST 

AIR CONTROL MOTOR . 1-----t CODES · f--t "IDLE AIR CONTROL ---+ TC-J8A ON THE 
MOTOR CIRCUIT"? NEXT PAGE . 

]No 
v 

1 
AT THIS TIME, THE USING THE 
CONDI TION REQUIRED SCHEMATI C AS A WERE ANY PROBLEMS YE~ REPA IR AS 
TO SET THE CODE IS __. GUIDE. INSPECT THE __. FOUND? 1---1 NECESSARY. * 

NOT PRESENT . WIR ING AND 
FIG · I CONNECTORS . 

' NO 

1 
START ENGINE ,. WITH THE IDLE SPEED 

THE· ORB. ACTUATE THE SHOULD RAISE AND DOES THE lAC MOTOR NO PERFORM TEST 
lAC WIGGLE TEST· __. LOWER WITH THE 1---1 OPERATE PROPERLY? ~ NTC- 9A . 

CNOTE: THE ENGINE DISPLAY . 
MUST BE WARHl 

I YES 

1 
WIGGLE THE WIR ING 

YES HARNESS FROM THE OBSERVE FOR THE DID THE lAC STOP REPAIR THE HARNESS 
lAC MOTOR TO THE 1-----t lAC MOTOR TO STOP f--t OPERATING AT ANY __. OR CONNECTORS AS 

PCM. OPERATING . TIME? NECESSARY ·* 

' NO 

1 
STOP THE IDLE AIR AEFEA TO FI G.2 FOR 

CONTROL WIGGLE __. ADDITIONAL TEST COMPLETE·* 
TEST · INFORMATION . 

*Perform Verification TEST VER-2A. **Check connectors - Clean I repair as 
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T TEST TC-18A CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS 
RI-----____J 
0~------------------------------------------------------~ U 1993 MJ AND 1993-94 YJ AND XJ BODIES 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

POWERTRAIN 
CONTROL 
MODULE 

GY/RD 
lAC 3 Driver 

YL/BK 
lAC #2 Drlver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

GY/RD 
lAC #4 Driver 

4 

CAV MJ/XJ/YJ 
1 GY/RD 
2 YI.IBK 
3 BFVWT .. VT/BK 

1&10105 

FIG. 1 

114 

ZJ 
YI.IBK 
VT/BK 
BFVWT 
GY/RD 

IDLE AIR 
CONTROL MOTOR 

IDLE AIR 
CONTROL MOTOR 

FUNCTION 

lAC 1#3 DRIVER 
lAC 1#2 DRIVER 
lAC 1#1 DRIVER 
lAC 1#4 DRIVER 

1050401 



TEST TC-18A CONTINUED- REPAIRifiG -IDLE AIR CONTROL MOTOR CIRCUITS T 
R 

~--------------------------------------------------~0 

TEST TC- 19A KEY OFF. DISCONNECT 
YE~ CONTINUED FROM THE lAC MOTOR IS ANY TERMINAL REPAIR AS 

THE PREVIOUS CONNECTOR. * 1--l DAMAGED, PUSHED --I NECESSARY.* 
PAGE. OUT OR MISWI RED? 

SEE GENERAL INFO 4· 0 

NO 

1 
TURN IGNITION ON. WITH THE ORB, 
(ENGI NE OFF) WITH ACTUATE THE lAC DOES THE ORB SHOW NO REPLACE THE IDLE 

THE ORB, ERASE f----1 MOTOR AND READ 1--l "I DLE AIR CONTROL --I AIR CONTROL 
CODES· CODES. MOTOR CIRCUIT"? MOTOR.* 

YES 

1 
WITH THE ORB IN NOTE: THE VOLTAGE 
VOLTMETER MODE, MAY SWI TCH OR WAS THE VOLTAGE NO PERFORM TEST 
PROBE THE lAC #1 :....-... REMA IN CONSTANT ~ OVER 10 .0 VOLTS AT ---1 TC- 19B 

DRIVER CKT. DURING THIS TEST· ANY TIME? 
FIG· I 

YES 

1 
WITH THE ORB IN 
VOLTMETER MODE, WAS THE VOLTAGE NO PERFORM TEST 
PROBE THE lAC #2 OVER 10.0 VOLTS AT f------+ TC- 19C 

DR IVER CKT · ANY TIME? 
FJG.1 

YES 

1 
WITH THE ORB IN 
VOLTMETER MODE , WAS THE VOLTAGE NO PERFORM TEST 
PROBE THE lAC #3 OVER 10.0 VOLTS AT -+ TC-190 

DRIVER CKT· ANY TIME? 
FJ G.J 

YES 

1 
WITH THE ORB IN 
VOLTMETER MODE, WAS THE VOLTAGE NO PERFORM TEST 
PROBE THE IRC #4 OVER 10·0 VOLTS AT ~ TC-IBE 

DRIVER CKT· ANY TIME? 
FJG. 1 

YES 

CONTINUE TEST 
TC-19A ON THE 

NEXT PAGE· 

*Perform Verification TEST VER-2A. **Check connectors - Clean I repair as necessary. 
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T TEST TC-18A CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS 
A~---------' 

Or--------------------------------------------------------~ U 1993 MJ AND 1993-94 YJ AND XJ BODIES 

B 
L 
E 

c 
0 
0 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

POWERTRAIN 
CONTROL 
~ODULE 

GY/RD 
lAC #3 Driver 

YL/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

GY/RD 
lAC #4 Driver 

4 

CAV MJ/XJ/YJ 

1 GY/RD 
2 YLJBK 

1510105 
3 BRtNT 
4 VT/BK 

FIG. 1 

116 

ZJ 

Yl./BK 
VT/BK 
BRtNT 
GY/RD 

IDLE AIR 
CONTROL ~OTOR 

IDLE AIR 
CONTROL ~OTOR 

FUNCTION 

lAC #3 DRIVER 
lAC #2 DRIVER 
lAC #1 DRIVER 
lAC #4 DRIVER 

1050401 



TEST TC-18A j CONTINUED- REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS 

TEST TC- !BR KEY OFF , DI SCONNECT 
YES CONTINUED FROM THE POWERTRA IN IS ANY TERMINAL REPAIR AS 

THE PREVIOUS CONTROL MODULE·** ----1 DAMAGED. PUSHED ----1 NECESSARY ·* 
PAGE. OUT OR MI SWIREO? 

SEE GENERAL INFO 4.0 

NO 

1 
THE FOLLOWING USING AN OHMMETER, 

STEPS ARE CHECK ING MEASURE THE 
FOR A SHORT r---t RESISTANCE BETWEEN 

BETWEEN THE DRI VER THE · · · 
CIRCU ITS. ·· 

I 

1 
lAC #I DRIVER AND IS THE RESISTANCE 

YE~ #2,#3, #4 DRIVERS· BELOW 5.0 OHMS ON REPA IR THE lAC 
ANY OF THE ----1 DRIVER CI RCUITS , 

DRI VERS? SHORTED TOGETHER ·* 
FI G·! 

NO 

1 
US ING AN OHMMETER. lAC #2 DR IVER AND IS THE RESISTANCE 

YES MEASURE THE #3,#4 DRI VERS. BELOW 5.0 OHMS ON REPAIR THE lAC 
RESISTANCE BETWEEN ----+ ----1 ANY OF THE 1-----t DRIVER CIRCUITS, 

THE · · · DR IVERS? SHORTED TOGETHER .* 
FI G· ! 

NO 

1 
USING AN OHMME TER, lAC #3 DRI VER AND 

YES MEASURE THE #4 DRI VER · IS THE RESISTANCE REPAIR THE lAC 
RESISTANCE BETWEEN ----+ 1-----t BELOW 5.0 OHMS? ----+ DRIVER CIRCUITS , 

THE · · · SHORTED TOGETHER·* 
FI G· I 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-188 REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS 

0 Perform TEST TC-18A Before Proceeding 

U 1993 MJ AND 1993-94 YJ AND XJ BODIES 

B POWERTRAI N 
l CONTROL 
E MODULE 

c 
0 
D 
E 

T 
E 
5 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

GY/RD 
lAC #3 Driver 

YL/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

GY/RD 
lAC #4 Driver 

FUNCTION 

IDLE AIR 
CONTROL MOTOR 

IDLE AIR 
CONTROL MOTOR 

POWERTRAIN CONTROL 
MODULE CONNECTOR 

lAC MOTOR #1 DRIVER 1050406 

FIG. 1 
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0830606 
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TEST TC-188 J R~PAIRING -IDLE AIR CONTROL MOTOR CIRCUITS T 
R Perform TEST TC-18A Before Proceeding 

r-----------------~~--------------------------~0 

1 
WITH THE ORB IN 

OHMMETER MODE. 
PROBE THE lAC #I 

DRIVER CKT· 
FJG . t 

*Perform Verification TEST VER-2A. 

IS ANY TERMINAL 
DAMAGED, PUSHED 
OUT OR MISWIREO? 

NO 

IS THE RESISTANCE 
BELOW 5·0 OHMS? 

NO 

YES 
---1 

REPAIR AS 
NECESSARY .* 

REPAIR THE lAC #1 
YES DRIVER CIRCUIT FOR 
~ A SHORT TO 

GROUND·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

I **Check connectors - Clean I repair as necessary. 
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T TEST TC-18C REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS 
R 1----- - - --' 

0 Perform TEST TC-18A Before Proceed in~ 

U 1993 MJ AND 1993-94 Y J AND XJ BODIES 

B POWERTRAIN 
L CONTROL 
E ~ODULE 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

MJ/XJ AND YJ BODIES 

GY/RD 
lAC #3 Driver 

YL/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

GY/RD 
lAC #4 Driver 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

lAC #2 DRIVER 1050505 

FIG. 1 

ZJ BODY 

120 

IDLE AIR 
CONTROL ~OTOR 

IDLE AIR 
CONTROL MOTOR 

1050401 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FIG. 2 



TEST TC-18C I REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS T 
R 

Perform TEST TC-18A Before Proceeding 0 
~~~----------------~------------------------------~ 

1 
WITH THE ORB IN 

OHMMETER MODE , 
PROBE THE lAC 12 

DRIVER CKT. 
FIG · l OR 2 

*Perform Verification TEST VER-2A. 

IS ANY TERMINAL YES REPAIR AS 
DAMAGED , PUSHED r--- NECESSARY.* 
OUT OR MISWIREO? 

NO 

' 

IS THE RESISTANCE YES 
REPAIR THE lAC #2 
DRIVER CIRCUI T FOR 

BELOW 5.0 OHMS? r--- A SHORT TO 
GROUND.* 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

I **Check connectors - Clean I repair as necessary. 
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T TEST TC-180 REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS 
Rt-------~ 
0 Perform TEST TC-18A Before Proceeding 

U 1993 MJ AND 1993-94 YJ AND XJ BODIES 

B POWERTRAI N 
l CONTROL 
E MODULE 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

MJ/XJ ANDY J BODIES 

39 

FIG. 1 

GY/RD 
lAC #3 Driver 

YL/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver . 

GY/RD 
lAC #4 Driver 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1050501 
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ZJ BODY 

39 

IDLE AIR 
CONTROL MOTOR 

IDLE AIR 
CONTROL MOTOR 

0830606 

1050401 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

lAC 113 DRIVER 1050502 

FIG. 2 



TEST TC-180 I REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS T 
R 

Perform TEST TC-18A Before Proceeding 0 
~~----------------~------------------------------~ 

START TEST 
TC-180 -

1 
WITH THE ORB IN 
OHMMETER MODE , 

PROBE THE IRC #3 
DR IVER CKT­
FIG-1 OR 2 

KEY OFF. DISCONNECT 
THE POWEATRAI N 
CONTROL MODULE ~ 

CONNECTOR -** 
SEE GENERAL INFO 4-0 

IS ANY TERMINAL 
DAMAGED, PUSHED 
OUT OA MISWIAED? 

NO 

YES 
r---+ 

REPAIR AS 
NECESSARY-* 

REPAIR THE lAC #3 
IS THE RESI STANCE YES DRI VER CIRCUIT FOR 
BELOW 5-0 OHMS? ~ A SHORT TO 

NO 

GROUND-* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE-* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-18E REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS 
A ~-------' 
O Perform TEST TC-18A Before Proceeding 

U 1993 MJ AND 1993-94 YJ AND XJ BODIES 

B POWERTRAIN 
L CONTROL 
E MODULE 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

POWERTRAIN 
CONTROL 
MODULE 

MJ/XJ AND Y J BODIES 

59 

GY/RD 
lAC #3 Driver 

YL/BK 
lAC #2 Driver 

BR/WT 
lAC #1 Driver 

VT/BK 
lAC #4 Driver 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #2 Driver 

BR/WT 
lAC # 1 Driver 

GY/RD 
lAC #4 Driver 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

lAC #4 DRIVER 1050503 

FIG. 1 

ZJ BODY 

59 

124 

IDLE AIR 
CONTROL MOTOR 

IDLE AIR 
CONTROL MOTOR 

0830606 

1050401 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FIG. 2 



TEST TC-18E I REPAIRING -IDLE AIR CONTROL MOTOR CIRCUITS ~ 
Perform TEST TC-18A Before Proceeding 0 
~--------------------~------------------------------~ 

START TEST 
TC-IBE· 

1 
WITH THE ORB IN 

OHMMETER MODE, 
PROBE THE lAC #4 

DR IVER CKT. 
F 16 · 1 OR 2 

KEY OFF. DISCONNECT 
THE POWERTRAIN 
CONTROL MODULE ~ 

CONNECTOR ·** 
SEE GENERAL INFO 4.0 

IS ANY TERM INAL 
DAMAGED, PUSHED 
OUT OR MISWJRED? 

NO 

REPAIR AS 
NECESSARY.* 

REPA IR THE lAC 14 
IS THE RESISTANCE YES DR IVER CIRCUIT FOR 

BELOW S.Q OHMS? ~ A SHORT TO 
GROUND. * 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-19A REPAIRING. -INJECTOR CONTROL CIRCUIT 

O Perform TEST TC-1A Before Proceeding 

U POWERTRAIN CONTROL t.iODUL£ (PCt.i) 

B 
L 
E 

c 
0 
D 
E 

WT/DB TN Yl/WT LB/BR A B 

T 
E 
s 
T 
s 

COIL 
GEN 

OTHER 
RELAYS 

t.iJ/XJ/YJ 

INJ 
1 

INJ 
2 

INJ 
3 

INJ 
4 

INJ INJ 
5 6 

\I 
4.0L ONLY 

Name of code: Injector Control Circuit 

A 
B 
c 

When monitored: With b_attery voltage greater than 12 volts, the auto 
shutdown relay energized, injector pulse width less than 1 Oms, and 
engine,l!peed less than 3000 rpm. 

Set condition: This trouble code takes .64 to 10.0 seconds to set 
when no Inductive kick is sensed .18ms after Injector tum off, and with 
no other injectors on. 

Theory of operation: Fuel injectors are high-impedance solenoids 
controlled by the PCM. Battery voltage is supp!ied by the ASD relay. 
The injector on time (pulse width) is controlled by the amount of time 
the PCM grounds the injector control circuit. By varying this time, more 
or less fuel is allowed lo flow through the injector. 

Possible causes: 
> Open or shorted injector driver circuit 
> Open injector 
> Open ASD supply at injector 
> PCMfailure 
> Connector terminals 
> Connector wires 

FIG. 1 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, beht, pushed out, 
or corroded terminals. 

Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

Refer to any hotlines or technical service 
bulletins that may apply. 

FIG.2 
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0750604 

PK/BK 
LG/BIC 
DG/OR 

ZJ 

GY 
BR/YL 
DG/BK 

1500204 



TEST TC-19A \ REPAIRING -INJECTOR CONTROL CIRCUIT 

Perform TEST TC-1A Before Proceeding 

ATTEMPT TO START 
START TEST WITH THE ORB, ENGINE. CRANK FOR 

TC-1 9A ERASE TROUBLE ----+ AT LEAST 10 
CODES. SECONDS IF 

NECESSARY. 

I 
1 

WI TH THE ORB. READ NOTE: ALLOW ENGINE DOES THE ORB SHOW YES CONTINUE TEST 
TROUBLE CODES· ~ TO IDLE FOR AT 1--i "INJECTOR CONTROL -1 TC- 19A ON THE 

LEAST 20 SECONDS· CIRCUIT "? NEXT PAGE. 

INO 

1 
AT THI S TIME, THE USING THE 
COND IT ION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPAIR AS 
TO SET THE CODE IS 1--i GUIDE, INSPECT THE 1--i FOUND? ~ NECESSARY.* 

NOT PRESENT . WIRING AND 
FIG·l CONNECTORS . 

INO 

1 
w REPAIR AS 

WIGGLE WIRING DOES THE ENGINE NECESSARY WHERE 
START ENGINE 1--i HARNESS FROM THE 1--i MISS OR STALL? !---' WIGGLING CAUSED INJECTOR TO PCM . PROBLEM TO 

APPEAR.* 

INO 

1 
REFER TO FIG·2 FOR 

ADDITIONAL TEST COMPLETE. • 
INFORMATION. 

-

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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NOTES 

--
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TEST TC-19A I CONTINUED- REPAIRING -INJECTOR CONTROL CIRCUIT T 
R 

~--------------------------------------------------~0 

Refer to the chart below and perform the diagnostic test that corresponds to 
the trouble code displayed on the DAB. 

TROU~LE CODE 

INJECTOR #i CONTROL CIRCUIT 

INJECTOR #2 CONTRO~ CIRCUIT 

INJECTOR #3 CONTROL CIRCUIT 

INJECTOR #4 CONTROL CIRCUIT 

INJECTOR #5 CONTROL CIRCUIT 

INJECTOR #6 C9NTROL CIRCUIT 

DIAGNOSTIC TEST 

TC-198 

TC-20A 

TC-21A 

TC-22A 

TC-23A 

TC-24A 

*Perform Verification TEST VER-2A. I **Check connectors - Clean 1 repair as necessary. 
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T TEST TC-198 REPAIRING -INJECTOR #1 CONTROL CIRCUIT 
Rl-------l 
O Perform TEST TC-19A Before Proceeding 

U POWERTRAIN CONTROL WODULE (PCW) 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

0850601 

COIL 
GEN 

OTHER 
RELAYS 

lnjectorl1 
Driver 

INJ 
1 

FIG. 1 

FIG. 3 

INJ 
2 

INJ 
3 

INJ 
4 

RETAINING 
CLIP 

1080406 

POWERTRAIN 
CONTROL MODULE 

WIRE END CONNECTOR 

INJ INJ 
5 6 

\I 
.C..OL ONLY 

INJECTORI1 
CONNECTOR 

CAV 

1 
2 

16 

130 

WJ/XJ/YJ ZJ 

A PK/BK GY 
B LG/BK BR/YL 
C DG/OR DG/!JK 

1~01 

COLOR FUNCTION 

WT/DB 
DG/* 

INJECTOR N1 DRIVER 
ASD RELAY OUTPUT 

FIG.2 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

INJECTOR 111 DRIVER 0 71l011a5 

FIG. 4 



TEST TC-198 I REPAIRING -INJECTOR #1 CONTROL CIRCUIT 

Perform TEST TC-19A Before Proceeding 

KEY OFF, 
START TEST DISCONNECT THE #I 

TC-19B· INJECTOR 
CONNEC TOR· ** 

I 
1 

USI NG AN OHMMETER, 
MEASURE THE IS THE RES ISTANCE NO REPLACE THE FUEL 

RE SISTANCE OF THE BETWEEN 10 .0 AND :---+ INJECTOR ·* 
INJECTOR · 16·0 OHMS? 

FIG . J 

YES 

1 
PROBE THE ASO RELAY 

KEY ON. WITH THE OUTPUT CIRCUIT. IS THE VOLTAGE NO REPAIR THE OPEN 
ORB. ACTUATE ______. ----t ABOVE JQ.Q VOLTS? ~ ASD OUTPUT 
INJECTOR #J . CIRCUIT· * 

FIG·2 

YES 

1 
KEY OFF. DISCONNECT USING AN OHMME TER. 

REPAIR HiE OPEN THE POWERTAA IN MEASURE THE IS THE RESISTANCE NO 
CONTROL MODULE· ** r---< RESISTANCE OF THE r---< BELOW 5. 0 OHMS? :-----+ INJECTOR #I DR IVER 

INJ . #I DRIVER CKT . CI RCUIT.* 
SEE GENERAL INFO 4.0 FJG.3 

YES 

1 
PROBE CAVITY 16 IN REPAIR THE 

PUT THE ORB IN THE POWERTRAIN IS THE RESISTANCE YE~ INJECTOR #I DRIVER 
OHMMETER MODE · ______. CONTROL MODULE ----t BELOW 5.0 OHMS? ~ WIRE FOR A SHORT 

CONNECTOR. TO GROUND.* 
FJG.4 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. J **Check connectors - Clean I repair as necessary. 
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T TEST TC-20A REPAIRING - INJECTOR #2 CONTROL CIRCUIT 
R.-------~ 
0 Perform TEST TC-19A Before Proceeding 

U POWERTRAIN CONTROL WODULE {PCW) 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

COIL 
GEN 

~~ INJ 

lnjectorl2 
Driver 

1 
TN 

1 

FIG. 1 

FIG. 3 

INJ 
2 

INJ 
3 

INJ 

• 

RETAINING 
CLIP 

1080408 

INJ INJ 
5 I 

\I 
.4.0L ONLY 

INJECTOR 112 
CONNECTOR 

CAV 

1 
2 

15 

132 

COLOR 

TN 
DG/* 

WJ/XJ/YJ ZJ 

A PK/BK GY 
B l.G/BK BR/YL 
C DG/OR DG/BK 

1500204 

1500402 

FUNCTION 

INJECTOR 112 DRIVER 
ASD RELAY OUTPUT 

FIG.2 

POWERTRAIN 

FUNCTION 

CONTROL MODULE 
CONNECTOR 

INJECTOR 112 DRIVER 0790604 

FIG.4 



TEST TC-20A J REPAIRING - INJECTOR 112 CONTROL CIRCUIT 

Perform TEST TC-19A Before Proceeding 

-
KEY OFF, 

STAAT TEST~ DISCONNECT THE #2 
TC-20A · INJECTOR 

CONNECTOR·** 

v I 
1 

USING AN OHMMETER, 
IS THE RESISTANCE REPLACE THE FUEL MEASURE THE NO 

RESISTANCE OF THE BETWEEN 10.0 AND ~ INJECTOR·* 
INJECTOR . 16·0 OHMS? 

FJG.1 

YES 

1 
PROBE THE ASO 

KEY ON, WITH THE RELAY OUTPUT IS THE VOLTAGE NO REPAIR THE OPEN 
ORB, ACTUATE -+ CIRCUIT . ~ ABOVE 10 .0 VOLTS? r----t RSO OUTPUT 
INJECTOR 112. CIRCUIT .* 

FIG ·2 

YES 

1 
KEY OFF· DISCONNECT USING RN OHMMETER, 

THE POWERTRAIN MEASURE THE IS THE RESISTANCE NO REPAIR THE OPEN 
CONTROL MODULE ·** -+ RESISTANCE OF THE ~ BELOW S.Q OHMS? ~ INJECTOR #2 DR IVER 

INJ .#2 DRIVER CKT. CI RCUIT .* 
SEE GENERAL INFO 4·0 FIG·3 

YES 

1 
PROBE CAVITY 15 IN 

YES 
REPAIR THE 

PUT THE ORB IN THE POWERTRAIN IS THE RESISTANCE INJECTOR #2 DRIVER 
OHMMETER MODE. -+ CONTROL MODULE f---1 BELOW S.Q OHMS? f---1 CIRCUIT FOR A 

CONNECTOR. SHORT TO GROUND·* 
FIG ·4 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. 1 **Check connectors - Clean I repair as necessary. 
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T TEST TC-21 A REPAIRING - INJECTOR #3 CONTROL CIRCUIT 

~ Perform TEST TC-19A Before Proce,ding 

U _ POWERTRAIN CONTROL WODULE (PCW) 

8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

COIL 
GEN 

OTHER 
RELAYS 

ln)ectorl3 
Drlv.,. 

INJ 
1 

FIG. 1 

FIG.3 

INJ 
2 

INJ 
3 

INJ 
4 

RETAINING 
cup. 

1060406 

POWERTRAIN 
CONTROL MODULE 

WIRE END CO~NECTOR 

INJ INJ 
5 I 

\I 
4.0L ONLY 

INJECTOR #13 
CONNECTOR 

CAV 

1 
2 

14 

134 

WJ/XJ/YJ ZJ 
A PK/BK rrY 
B L.G/BK BR/YL 
C DG/OR DG/BK 

1500204 

1500403 

COLOR FUNCTION 

YL/NT 
DG/* 

INJECTOR 113 DRIVER 
ASD RELAY OUTPUT 

FIG. 2 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

INJECTOR 113 DRIVER 0790803 

FIG. 4 



TEST TC-21A I REPAIRING -INJECTOR #3 CONTROL CIRCUIT 

Perform TEST TC-19A Before Proceeding 

KEY OFF, 
STAAT TEST~ DI SCONNECT THE #3 

TC- 21A· INJECTOR 
CONNECTOR·** 

v I 
1 

US ING AN OHMMETER , 
MEASURE THE IS THE RESISTANCE NO REPL ACE THE FUEL 

RESISTANCE OF THE BETWEEN JQ .Q AND ---i INJECTOR ·* 
INJECTOR· 16 ·0 OHMS? 

FI G. ! 

YES 

1 
PROBE THE ASD 

KEY ON , WI TH THE RELAY OUTPUT IS THE VOLTAGE NO REPAIR THE OPEN 
ORB, ACTUATE r--o CIRCU IT . r---- ABOVE JQ.O VOLTS? f----t ASD OUTPUT 
INJECTOR 113. CIRCUIT ·* 

FIG 2 

YES 

1 
KEY OFF . DISCONNECT USING AN OHMMETER , 

THE POWERTRAIN MEASURE THE IS THE RESISTANCE NO REPAIR THE OPEN 
CONTROL MODULE ·** 1----+ RESISTANCE OF THE - BELOW s.o OHMS? - INJECTOR #3 DR IVER 

INJ .#3 DRIVER CKT. CIRCUIT .* 
SEE GENERAL INFO 4.0 FIG .3 

YES 

1 
PROBE CAVITY 14 IN 

YE~ 
REPAIR THE 

PUT THE DAB IN THE POWERTRAIN IS THE RESISTANCE INJECTOR #3 DR IVER 
OHMMETER MODE · ---i CONTROL MODULE r--o BELOW S.Q OHMS? r--o WIRE FOR A SHORT 

CONNECTOR . TO GROUND ·* 
FIG.4 

NO 

REPLACE THE 
POWEATRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-22A REPAIRING - INJECTOR #4 CONTROL CIRCUIT 
R . 0 Perform TEST TC-19A Before Proceeding 

U POWERTRAIN CONTROL WODUI..E (PCW) 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

COIL 
tEN 

OTHER 
RELAYS 

lnjeotorl4 
Driver 

JNJ 
1 

FIG. 1 

FIG. 3 

INJ 
2 

INJ 
3 

INJ 
4 

RETAINING 
CLIP 

10110408 

POWERTRAIN 
CONTROL MODULE 

WIRE END CONNECTOR 

INJ .INJ 
5 I 

\I 
4.0l ONLY 

INJECTORI4 
CONNECtOR 

1 

CAY 

1 
2 

13 

136 

COLOR 

LB/BR 
00/* 

WJ/XJ/YJ ZJ 
A PK/81< GY 
I LO/BK BR/.n. 
C DC/OR DC/BK 

FUNCTION 

INJECTOR 14 bRIVER 
ASD FlELAY OuTPUT 

FIG.2 

POWEfttRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 
INJECTOR N4 DRIVER 07101102 

FIG. 4~ 



TEST TC-22A I REPAIRING - INJECTOR #4 CONTROL CIRCUiT 

Perform TEST TC-19A Before Proceeding 

,, KEY OFF -
START TEST DISCONNECT THE 14 

TC-22A· INJECTOR 
CONNECTOR -** 

I 
1 

USING AN OHMMETER, 
IS THE RESISTANCE REPLACE THE FUEL MEASURE THE NO 

RESISTANCE OF THE BETWEEN 10 ·0 AND - INJECTOR-* 
INJECTOR - 16-0 OHMS? 

FIG -I 

YES 

1 
PROBE THE ASD 

KEY ON . W lTH THE RELAY OUTPUT IS THE VOLTAGE NO REPAIR THE OPEN 
DAB, ACTUATE :--- CIRCUIT . - ABOVE 10-0 VOLTS? - ASD OUTPUT 
INJECTOR 14 . CIRCUIT .* 

FlG-2 

J vES 

1 
KEY OFF . DISCONNECT USING AN OHMMETER, 

THE POWERTRAIN MEASURE THE IS THE RESISTANCE NO REPAIR THE OPEN 
CONTROL MODULE ·** --1 RESISTANCE OF THE f---1 BELOW 5-0 OHMS? --1 INJECTOR 14 OAIVER 

INJ -#4 DRIVER CKT - CIRCUIT.* 
SEE GENERAL INFO 4-0 FJG . J 

YES 

1 
PROBE CAVITY 13 IN 

YES 
REPAIR THE 

PUT THE DAB IN THE POWERTRAIN IS THE RESISTANCE INJECTOR #4 DRIVER 
OHMMETER MODE· 1--t CONTROL MODULE 1--t BELOW 5-0 OHMS? 1--t WIRE FOR A SHORT 

CONNECTOR . TO GROUND .* 
F!G -4 

NO 

REPLACE THE 
POWERTRRIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. J **Check connectors - Clean I repair as necessary. 
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T TEST TC-23A REPAIRING - INJECTOR 115 CONTROL CIRCUIT 
R~-------.J 
O Perform TEST TC-19A Before Proceeding 

U POWERTRAIN CONTROL WODULE (PCW) 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

COIL 
GEN 

OTHER 
RELAYS INJ 

1 

FIG.1 

JNJ 
2 

INJ 
3 

Q 

INJ 
4 

1080406 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

INJ INJ 
5 I 

\I 
4.0L ONLY 

INJECTOR IS 
CONNECTOR 

1 

CAV MJ,XJ, YJ 

1 PK/BK 
2 DGIOR 

WJ/XJ/YJ ZJ 
A PK/BI< G'f 
I L.G/BK BR/YL 
C DG/OR DG/BK 

ZJ 

GY 
DG/BK 

FIG.2 

1500204 

1500405 

FUNCTION 

INJECTOR 1#5 DRIVER 
ASD RELAY OUTPUT 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

CAV BODY COLOR FUNCTION 

38 MJ, XJ, Y J PK/BK INJECTOR 1#5 DRIVER 

1l!003Cle 
38 ZJ GY INJECTOR 1#5 DRIVER 1eoo:I02 

FIG. 3 FIG. 4' 
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TEST TC-23A I REPAIRING - INJECTOR #5 CONTROL CIRCUIT 

Perform TEST TC-19A Before Proceeding 
-

KEY OFF. 
START TEST DISCONNECT THE #5 

TC-23A· INJECTOR 
CONNEC TOR -** 

I 
1 

US ING AN ~HMMETER , 
IS THE RES ISTANCE NO REPLACE THE FUEL MEASUR "THE 

RESISTANCE OF THE BETWEEN 10 -0 AND ~ INJECTOR-* 
INJECTOR· 16-0 OHMS? 

FIG- 1 

YES 

1 
PROBE THE ASD 

KEY ON. WITH THE RELAY OUTPUT IS THE VOLTAGE NO REPAIR THE OPEN 
ORB, ACTUATE ---+ CIRCUIT · ~ ABOVE JQ .O VOLTS? ~ ASO OUTPUT 
INJECTOR #5. CIRCU IT.* 

FIG-2 

YES 

1 
KEY OFF· ~I SCONNECT US ING AN OHMMETER, 

THE PO ERTRA IN MEASURE THE IS THE RESISTANCE NO REPA IR THE OPEN 
CONTROL MODULE· ** ----; RESISTANCE OF THE ~ BELOW 5-0 OHMS? t---1 INJECTOR #5 DR IVER 

INJ .#5 DRIVER CKT. CIRCUIT ·* 
SEE GENERAL INFO 4-0 FIG-3 

YES 

1 
PROBE CAVITY 38 IN REPAI R THE 

PUT THE ORB IN THE POWERTRA IN IS THE RESISTANCE YES INJECTOR #5 DRIVER 
OHMMETER MODE· ----; CONTROL MODULE 1-----t 

CONNECTOR. 
BELOW 5-0 OHMS? 1-----t WIRE FOR A SHORT 

TO GROUND-* 
FIG -4 

NO 

REPLACE TIJE 
POWERTRAIN CONTROL 

MODULE:* 

*Perform Verification TEST VER-2A. I **Check connector, - Clean I repair as necessary. 
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T TEST TC-24A REPAIRING - INJECTOR #6 CONTROL CIRCUIT 
Rr------' 
O Perform TEST TC-19A Before Proceeding 

U POWERTRAIN CONTROL WODUL.E: (PCW) 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

COIL 
GEN 

OTHER 
RELAYS INJ 

1 
INJ 
2 

INJ 
3 

INJ .. 

RETAINING 
CLIP 

INJ INJ 
5 8 

\I 
-4.DL ONLY 

INJECTORI6 
CONNECTOR 

WJ/XJ/YJ ZJ 

A PK.lBK GY 
B LG/BK BR/Yl 
C DG/OR DG/BK 

1500408 

CAV MJ,XJ, YJ ZJ FUNCTION 

FIG. 1 

1500306 

FIG. 3 

1080406 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

140 

1 LG/BK 
2 00/0R 

CAY BODY 
58 MJ,XJ, YJ 
58 ZJ 

BR/YL INJECTOR 116 DRIVER 
DG/BK ASD RELAY OUTPUT 

COLOR 

LG/BK 
BR/YL 

FIG.2 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

INJECTOR 116 DRIVER 
INJECTOR 116 DRIVER 

FIG.4 



TEST TC-24A I REPAIRING - INJECTOR #6 CONTROL CIRCUIT 

Perform TEST TC-19A Before Proceeding 

KEY OFF. 
START TEST DISCONNECT THE #6 

TC-24A . INJECTOR 
CONNECTOR .** 

I 
1 

USING AN OHMMETER, 
MEASURE THE IS THE RESI STANCE NO REPLACE THE FUEL 

RES ISTANCE OF THE BETWEEN JQ.Q AND r---t INJECTOR.* 
INJECTOR. J6 .Q OHMS? 

FIG 1 

YES 

l 
PROBE THE ASO 

KEY ON . WITH THE RELAY OUTPUT IS THE VOLTAGE NO REPAIR THE OPEN 
ORB. ACTUATE r---t CIRCUIT · r---t ABOVE 10.0 VOLTS? r---t ASD OUTPUT 
INJECTOR #6. CIRCUIT.* 

FIG.2 

YES 

1 
KEY OFF. DISCONNECT USING AN OHMMETER, 

THE POWERTRAIN MEASURE THE IS THE RESISTANCE NO REPAIR THE OPEN 
CONTROL'MOOULE ·** r-- RESISTANCE OF THE '--+ BELOW s.o OHMS? ---+ INJECTOR #6 DR IVER 

INJ.#6 DRIVER CKT . CIRCUIT.* 
SEE GENERAL INFO 4.0 FIG.3 

YES 

1 
PROBE CAVITY 58 IN REPAIR THE 

PUT THE ORB IN THE POWERTRAIN IS THE RESISTANCE YES INJECTOR #6 DRIVER 
OHMMfTER MODE ---+ CONTROL MODULE r---t BELOW S.Q OHMS? r---t WI RE FOR A SHORT 

CONNECTOR . TO GROUND·* 
FJ G.4 

NO 

REPLACE THE 
POWERTRA IN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necess11ry. 
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T TEST TC-25A REPAIRING- A/C CLUTCH RELAY CIRCUIT 
Rt--------' 
0 Perform TEST TC-1A Before Proceeding 

U MJ{XJBODY 

B 
L PDWEIHRAIN 

ID(TRDL E IClllUL.E 

28 

c 
0 
D 
E 

T 
E 
s 
T 

Lu 
A/C PN!ssu,.• SW Ck.t ut 

IVC EVAP :tWITCH 

--TO A/C 
LDV SWITCH 

PRE'SSURE 
B SVJTCH 

YJ BODY 

PD\IERTRAIN 
C!Jflli!L 
ICJlU.E 

Ll TO !UN N 
r-~""~c~s~~~~~~~·~~------,---~~~~ 

IRIRD 
AIC 

liiiiVT 
fused Ign 
sw outpUt 

we CDNTRIL sv 

TD lUN 
SWITCH 

s 1050303 1080603 

ZJ BODY 

PD\IERTRAIN 
C!INTRIJL 
MllD\ll.E 

Name of code: NC Clutch Aelav Cjrcun 

A/C 
C!H'RESSIJ! 

1050304 

When monitored: With the ignition key on and battery voltage greater than 10 
volts. 

Set condition: An open or shorted condition is detected in the NCclutch relay 
control circuit 

Theory of operation: The NC compressor clutch relay controls the 12-volt 
sourcefortheNCclutch. If the vehicle is equipped with a power distribution center 
(POC), the relay will be loceted in the POC. One aide of the relay control coil is 
supplied with 12 volts when the ignition switch is turned to the •run• position. The 
circuit is completed when the other aide ot the relay coil Ia grounded by the 
powertrain control module (PCM). When NC is requested, the PCM will adjust the 
Idle air control motortoaccommodatethe NCcompressor load on the engine. The 
PCM grounds the relay control circuit after the PCM receives anAJC select signal 
and adjustment of the Idle speed has been Implemented. 

Poaeibla cau•e: 
> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> Compressor clutch relay control circun open or shorted 
> Inoperative circuit driver in powertrain control module 
> Connector terminals 
> Connector wires 

FIG.2 
0870201 

RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 
RELAY 

AUTO 
SHUTDOWN 

fiELAY 

ABS 
SYSTEM 
RI;LAY 

F~EL 
PUMP 
RELAY 

A/C 
CLUTCH 
RELAY 

FIG. 1 

STARTER 
RELAY 

INACTIVE TROUBLE CODE CONDITION 
1 

1040404 

You have just attempted to simulate the cqndition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

142 

Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

Visually insP,ect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

Refer to any hotlines or technical service 
bulletins that m~y apply. 

FIG.3 

0750604 



TEST TC-25A I REPAIRING- A/C CLUTCH RELAY CIRCUIT ~ 
~P~e~~o~r~m~T=E=S~T~T~C~-~1A~B~e~fo~r~e~P~r~o~ce~e~d~in~g~------------------------------------------~O 

START TEST 
TC-25A· 

1 
THE CONDI TION 

REQUIRED TO SET 
THE TROUBLE CODE 
IS NOT PRESENT . 

FJG.2 

1 
WI GGLE THE WIRI NG 

HARNESS FROM THE 
RELAY TO THE 

POWERTRAIN CONTROL 
MODULE · 

US ING THE 
SCHEMATIC AS A 

f-----. GUIDE, INSPECT THE 1---l 
WIRING AND 

CONNECTORS. 

NOTE: THE ORB MUST 
STILL BE ACTUATING 

----i THE A/C CLUTCH ~ 
RELAY. 

WITH THE ORB, 
ACTUATE THE A/C 

CLUTCH RELAY. 

FJG. I 

IS THE RIC CLUTCH 
RELAY CLICKING? 

YES 

WERE ANY PROBLEMS 
FOUND? 

NO 

DID THE WIGGL ING 
INTEAUPT THE 
CLICKING? 

NO 

REFER TO FJG. 3 
FOR INACTIVE 
TROUBLE CODE 

CONDIT ION 
INFORMATION. 

NO CONTINUE TEST 
1-------l TC-25R ON THE 

NEXT PAGE. 

YEC REPAI R AS 
~ NECESSARY.* 

REPAIR AS 
YEC: NECESSARY WHERE 
~ WIGGLING CAUSED 

THE CLICKI NG TO BE 
INTERUPTED ·* 

----i TEST COMPLETE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-25A CONTINUED- REPAIRING - A/C CLUTCH RELAY CIRCUIT 

0~--------------------------.---------------------------~ 
U MJj)(J BODY 

B 
L 
E 

POWER DISTRIBUTION CENTER 

c 
0 
D 
E 

T 
E 
s 
T 
s 

CAV 
A 
B 
c 
D 

A/C 
CLUTCH 
RELAY 

COLOR 
DBJWT 
LG 
DB/OR 
D8/BK 

ZJ BODY 

A/C 
CLUTCH 
RELAY 

FUNCTION 
FUSED IGN SW OUTPUT 
A/C PRESSURE SWITCH OUTPUT 
A/C CMP CLUTCH RL Y CTRL 
A/C CLUTCH RL Y OUTPUT 

FIG. 1 

CAV COLOR FUNCTION 

A YL!DG FUSED IGN SW OUTPUT 
8 DB/OR A/C SWITCH SENSE 
c 08/RD A/C CMP CLUTCH RL Y CTRL 
D DB/YL A/C CLUTCH RL Y OUTPUT 

FIG. 3 

MJj)(J AND ZJ BODIES 
RADIATOR FAN 

RELAY 

FIG. 5 

104030~ 

1040306 

1~2011 

YJ BODY 

A/C 
CLUTCH 
RELAY 

CAV 
A 
8 
c 
D 
E 

COLOR 
DB/OR 
DB!BK 
DB/WT 
BRIAD 
BK 

TYPICAL 
RELAY 

POWER 
DISTRIBUTlON 

CENTER 

FUNCTION 
A/C CMP CLUTCH AL Y CTRL 
A/C CLUTCH RLY OUTPUT 
FUSED IGN &N OUTPUT 
A/C PRESS SW OUTPUT 
GROUND 1070108 

FIG.2 

0880103 

FIG.4 

r----~----,A/C CLUTCH RELAY YJBODY 
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~§ 

A/C 
n-==c..l Comprenor 

Clutch 
Relay 

Control 

FIG. B 



TEST TC-2SA I CONTINUED- REPAIRING - A/C CLUTCH RELAY CIRCUIT 

' 

TEST TC-25A DISCONNECT THE A/C WITH DAB IN 
CONTINUED .FROM CLUTCH RELAY ·** VOLTMETER MODE, 

THE PREVIOUS 1---i PROBE THE FUSED IGN 
PAGE· SWITCH OUTPUT CKT. 

FI G· 1. 2 OR 3 FI G· 1, 2 OR 3 

IS THE VOLTAGE NO REPA IR THE OPEN 
ABOVE 10 VOLTS? ~ FUSED IGN SWITCH 

OUTPUT CIRCU IT. * 

YES 

1 
TEST ACROSS THE 

USE AN OHMMETER IN TERMINALS OF THE IS THE RESISTANCE NO REPLACE THE A/C 
THE FOLLOWING ~ A/ C CLUTCH RELAY 1---i BELOW 100 OHMS? I--! CLUTCH RELAY·* 

STEP. FOR RESISTANCE. 
FIG· 4 

YES 

1 
KEY OFF · DISCONNECT WITH THE DAB IN 

YE' 
REPAIR THE A/ C 

THE POWERTRAIN OHMMETER MODE , PROBE IS THE RESISTANCE CLUTCH RELAY 
CONTROL MODULE · ** f------1 THE A/C CLUTCH -..! BELOW 5 OHMS? -..! CONTROL CKT FOR A 

CONTROL CKT· SHOAT TO GROUND ·* 
SEE GENERAL INFO 4.0 FIG . 1, 2 OR 3 

NO 

1 
TEST THE A/ C CLUTCH 

USE AN OHMMETER IN RELAY CONTROL CKT IS THE RESI STANCE NO REPAIR OPEN A/C 
THE FOLLOWING - FOR RESISTANCE · -..! BELOW 5 OHMS? ---1 CLUTCH RELAY 

STEP· CONTROL CKT·* 
FJ G. 5 OR 6 

YES 

REPLACE THE 
POWER TRA IN CONTROL 

MODULE·* 

*Perform Verlflcstlon TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-26A REPAIRING - RAD FAN CONTROL RELAY CIRCUIT 

~ Perform TEST TC-1 A Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
5 

RADIATOR 
FAN/TCC 

RELAY 

DIAGNOSTIC 
CONNECTOR 

1040504 

POIJERTRAIN 
CONTROL 
MODULE 

· Fused 

ABS 
PUMP 

RELAY 

FUEL 
PUMP 

RELAY 

DB/PK C 
Ra.d Fa.n 

31 ~R_e_la._y~C_o_n_t_r_o_L __ ~ 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

A/C 
CLUTCH 
RELAY 

STARTER 
RELAY 

DB/IJT 
Ign Sw Output TO IGNITION 

SWITCH 
LG/RD 

Fused B<+> TO 
BATTERY 

D 

RADIATOR 
FAN RELAY 

LG 
Ra.d Fo.n 

Rly Output 

RAD FAN 
MOTOR 

Name of code: Bad Fan Control Relay Circuit 

I~ 

When monitored: With the Ignition key on and battery vollage greater than 10 
volts. 

Set condition: An open or shorted condition is detected in the radiator fan 
relay c;ontrol circuit. 

Theory of operation: The radiator fan relay controls the operation of the 
radiator fan. The relay is located In the power distribution center. One side of 
the relay control coil is supplied with 12 volts when the Ignition switch Is turned 10 
the 'run' position. The circuit Is completed when the other side of the relay coil Is 
grounded by tho powortrain control modulo (PCM). The PCM grounds tho relay 
control circuh depending on coolant temperalUre. When the engine coolant 
temperature has reached the maximum temperature parameter, tho relay will be 
grounded. Conversely, when the engine coolant temperature has acquired the 
minimum temperature parameter, the relay will remove the ground. 

Poe.lble CIIU-: 

> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> Low speed radiator fan relay control circuit open or shorted 
> PCM failure 
> Connector terminals 

1040404 > Connector wires 

FIG. 1 

GROUND 

FIG.3 

FIG.2 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

146 

Refer to any hotlines or technical service 
bulletins that may apply. 

FIG. 4 

07:!01104 



TEST TC-26A J REPAIRING - RAD FAN CONTROL RELAY CIRCUIT T 
R 

Perform TEST TC-1A Before Proceeding 
r--------------------=--------------------------------~0 

START TEST 
TC-26A · 

1 
THE CONO ITI ON 

REQUIRED TO SET 
THE TROUBLE CODE 
IS NOT PRESENT . 

FJG.2 

1 
WIGGLE THE WIRING 
HARNESS FROM THE 

RELAY TO THE 
POWERTRA IN CONTROL 

MODULE· 

USING THE 
SCHEMATIC RS A 

----+ GU IDE, INSPECT THE ---1 

WIRING AND 
CONNECTORS. 

NOTE : THE ORB MUST 
STILL BE ACTUATING 

t------1 THE RADIATOR FAN 
RELAY· 

----+ 

WITH THE ORB. 
ACTUATE THE 
RAD IATOR FAN 

RELAY . 
FIG· I 

IS THE RAD IATOR 
FAN RELAY 
CLICKING? 

YES 

WERE ANY PROBLEMS 
FOUND? 

NO 

DID THE WIGGLING 
INTERUPT THE 

CL jCKING? 

NO 

REFER TO FIG . 3 
FOR INACTIVE 
TROUBLE CODE 

COND IT ION 
INFORMATI ON · 

NO CONTINUE TEST 
--I TC-25A ON THE 

NE XT PAGE· 

YE~ REPAIR AS 
---1 NECESSARY· * 

REPAIR AS 
YES NECESSARY WHERE 

I-+ WIGGLING CAUSED 
THE CL ICKING TO BE 

INTERUPTED·* 

----+ TEST COMPLETE.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-26A CONTINUED· REPAIRING· RAD FAN CONTROL RELAY CIRCUIT 

0~----------------------------~----------------------------~ u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 

RELAY 

FUEL 
PUMP 

RELAY 

TYPICAL 
RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

AJC 
CLUTCH 
RELAY 

STARTER 
RELAY 

FIG. 1 

0890103 

FIG.3 

POWER DISTRIBUTION CENTER 

RADIATOR 

FAN RELAY~ 
~ 0 
rn[9 
DIJ 

CAV COLOR 

A DB!WT 
B LG/RD 
c DB/PK 
D LG 

148 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
RAD FAN RELAY CONTROL 
RAD FAN RELAY OUTPUT 

FIG.2 

RADIATOR FAN 
RELAY 

FIG.4 

10..0..03 

1040206 



TEST TC-26A I CONTINUED- REPAIRING- RAD FAN CONTROL RELAY CIRCUIT 

TEST TC-26A DISCONNECT THE WITH ORB IN 
CONTINUED FROM RADIATOR FAN VOLTMETER MODE . 

THE PREVIOUS RELAY·** ~ PROBE THE FUSED IGN 
PAGE· SWITCH OUTPUT CKT. 

FIG · 1 FIG· 2 

IS THE VOL TAGE NO REPAIR THE OPEN 
ABOVE 10 VOLTS? ---1 FUSED IGN SWITCH 

OUTPUT CIRCUIT·* 

YES 

1 
TEST ACROSS THE 

USE AN OHMMETER IN TERMINALS OF THE IS THE RESISTANCE NO REPLACE THE 
THE FOLLOWING _____. RADIATOR FAN RELAY t----1 BELOW 100 OHMS? r----t RADIATOR FAN 

STEP. FOR RESISTANCE . RELAY.* 
F JG. 3 

YES 

1 
KE Y OFF. DISCONNECT WITH THE ORB IN REPAIR THE 

THE POWERTRAIN OHMMETER MODE. PROBE IS THE RESISTANCE YE~ RAD IATOR FAN RELAY 
CONTROL MODULE·** f----i THE RADIATOR FAN RLY _____. BELOW 5 OHMS? ---1 CONTROL CKT FOR A 

CONTROL CIRCUIT. SHORT TO GROUND.* 
SEE GENERAL INFO 4·0 FIG. 2 

NO 

1 
TEST THE RADIATOR 

USE AN OHMMETER IN FAN CONTROL IS THE RESISTANCE NO REPAIR OPEN 
THE FOLLOWING _____. CI RCUIT FOR ---1 BELOW 5 OHMS? ~ RADIATOR FAN RELAY 

STEP . RESISTANCE . CONTROL CIRCUIT.* 
FIG. 4 

YES 

REPLACE THE 
POWERTRRIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-27Aj REPAIRING- AUTO SHUTDOWN RELAY CONTROL CIRCUIT 

0 Perform TEST TC-1A Before Proceeding 
~----------------------~------------------------------------~ 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

RADIATOR ABS 
FAN I TCC PUMP 

RE\ rr====tRE\ Y 

FUEL 
PUMP 
RELAY 

c:~v MJ/XJ YJ 
9 DB IJT/YL 

"51 DG/IR DG/DR 

51 DBIYL DBIYL 

3 RD RD/IJT 

Fused Ign Sw Output 

A D 

I~ l ~Jg..,N l1• ~ c :o RELAY 

r.;,- ~SD Relo.y Con-troL C B 
~1------'-----' Rll/BK 

ZJ 
Lli/Rll 

IJti/BI( 

PK 

RD 

m 
IGNlTIIJN 

COIL. FUEL 
l N.JECTDRS 

AND GEN FIELD 

[I 
FuseRf BC+l <XJ,..~Ly> ( XJ Only) TD B~TTERY 

t-_:....:==-..:::..;...:c__--t~..r'\~_....._ ___ __ ._ AND FUEL 
PUMP RE:L~Y - TD nJEL 

PUMP RELAY 

Name bf code: Auto Shutdown Re!av Control Cjrcujt 

1400501 

AUTO 
SHUTDOWN 

RElY 

ABS 
SYSTEM 
RELAY 

When monitored: With the ignition key on and battery voltage greater than 10 
volts. 

A!C 
CLUTCH 
RELAY 

FIG. 1 

STARTER 
RELAY 

1040404 

Set condition: An open or shorted condition Is detected in the auto shutdown 
relay control circuit 

Theory of operation: The automatic shutdown relay (ASO) controls the 12· 
volt source to the fuel injectors, ignition coi ls, and the generator. If the vehicle is 
oquipped with a power distribution cantor (PDC), tho relay will be located in the 
PDC. One side of the relay cont10l coil is supplied with 12 volts when the Ignition 
switch is turned to \he "run• position. The circuit Is completed when the other 
side of the relay coil is grounded by the powertrain control module (PCM). The 
PCM grounds the relay when the ignition switch is in either the run or crank 
position and engine RPM Is detected. If engine RPM Is not detected, the PCM 
will remove the ASO relay control circuit ground. 

Possible cauaea: 
> Relay call open or shorted 
> Fused ignition switch output circuit open 
> Auto shutdown relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 
> PCM!al!ure 
> Connector terminals 
> Connector wires 

FIG.2 

0870106 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG. 3 
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TEST TC-27Aj REPAIRING- AUTO SHUTDOWN RELAY CONTROL CIRCUIT T 
Perform TEST TC-1A Before Proceeding R 

r---------------------~--------------------------------~0 

WITH THE ORB • 
START TEST ACTUATE THE AUTO 

TC-27A· SHUTDOWN RELAY. 

FIG · 1 

1\. 

IS THE AUTO NO CONTINUE TEST 
SHUTDOWN RELAY ~ TC-27A ON THE 

CLICKING? NEXT PAGE. 

YES 
v 

1 
THE CONDITION USING THE 

YES REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS REPAIR AS 
THE TROUBLE CODE f-t GUIDE, INSPECT THE f-t FOUND? f-t NECESSARY·* 
IS NOT PRESENT. WIRING AND 

FIG-2 CONNECTORS. 

NO 

1 
WIGGLE THE WIRING REPAIR CIRCUIT AS 

HARNESS FROM THE DID THE ENGINE DIE YES NECESSARY WHERE 
START THE ENGINE· _.. RELAY TO THE _.. OUT WHEN WI GGLING _.. WIGGLING CAUSED 

POWERTRAIN CONTROL WIRES? THE ENGINE TO DIE 
MODULE· OUT-* 

NO 

REFER TO FIG- 3 
FOR INACTIVE 
TROUBLE CODE ___, TEST COMPLETE·* 
CONDITION 

INFORMAl ION. 

*Perform Verification TEST VER-2A. I *"Check connectors - Clean I repair as necessary. 
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~ TEST TC-27A J CONTINUED- REPAIRING- AUTO SHUTDOWN RELAY CONTROL CIRCUIT 

0~-----------------------.----------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 

CAV 

A 
B 
c 
D 

COLO~ 

DB 
RD/BK 
DB!YL 
DG/OR 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RE~Y CONTROL 
ASD RELAY OUTPUT 

E POWER 
8 DISTRIBUTION 

T CENTER 
-= ~ s 

1040402 

FIG. 1 

MJ/XJ AND YJ BODIES 

ASD RELAY CONNECTO~ 

c 
DB!YL 

POWERTRAIN 
CONTROL MODULE 

/ / -:;;r '·......_, CONNECTOR 

":"~~:-,~ 
~ ,,~, 

Auto ~"-~Q!\> ~ ,~ /~ 
Sh~:::;" ~~ ~~'-·~b~>-Y ) 

Control 51 ~~ 
DBIYL """....,._ 1040201 

FIG. 3 

CAV 

A 
~ 
c 
D 

XJ 

DB 
RD/BK 
DB!YL 
DG/OR 

POWER 
DISTRIBUTION 

CENTER 

COLOR 
YJ 

WT!YL 
RDJWT 
DB/YL 
DG/OR 

ZJ 

LB/RO 
AD 
PK 
DG/BK 

FUNCTION 

FUSED JGN SW OUTPUT 
FUSED 8(+) 
ASD RELAY CONTROL 
ASD RELAY OUTPUT 

-= ._...... 

FIG.2 

ZJ BODY 

ASD RELAY CONNECTOR 

II~~ 
•• , c!_ 

(/) .. 

FIG.4 
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TEST TC-27A I CONTINUED - REPAIRING- AUTO SHUTDOWN RELAY CONTROL CIRCUIT T 
R 

~----------------------------------------------------~0 

TEST TC-27A 
CONTINUED FROM 

THE PREV IOUS 
PAGE . 

1 
KE Y OFF · DISCONNECT 

THE POWERTRAIN 
CONTROL MODULE ·** 

SEE GENERAL INFO 4.0 

1 
USE AN OHMMETER IN 

THE FOLLOWING 
STEP. 

r----. 

1----i 

DISCONNECT THE 
AUTO SHUTDOWN 

RELAY · ** 
FIG . I 

WITH THE ORB IN 
OHMMETER MODE, PROBE 

THE AUTO SHUTDOWN 
RLY CONTROL CKT . 

FJG . 2 

TEST THE AUTO 
SHUTDOWN RELAY 

CONTROL CI RCUIT 
FOR RESISTANCE· 

FIG · 3 OR 4 

WITH ORB IN 
VOLTMETER MODE, 

~ PROBE THE FUSED IGN 
SWITCH OUTPUT CKT . 

FIG. 2 

IS THE VOLTAGE 
ABOVE 10 VOLTS? 

YES 

IS THE RESISTANCE 
r---- BELOW 5 OHMS? 

NO 

IS THE RESISTANCE __.... BELOW 5 OHMS? 

YES 

NO REPAIR THE OPEN 
~ FUSED IGN SWITCH 

OUTPUT CIRCUI T·* 

REPAIR THE AUTO 
YES SHUTDOWN RELAY 

r---- CONTROL CKT FOR A 
SHORT TO GROUND .* 

NO REPAIR OPEN AUTO - SHUTDOWN RELAY 
CONTROL CKT.* 

REPLACE THE 
POWERTRA IN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. J **Check connectors - Clean I repair as necessary. 
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~ TEST TC-28A I REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM 

0 Perform TEST TC-1 A Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

CAV MJ/XJ YJ ZJ 
9 DB IJT/YL LB/RD 

57 DG/ DR DG/OR DG/BK 

51 DB/YL DB/YL PK 
POIJERTRAIN 

CONTROL 3 RD RD/IJT RD 
MODULE 

Fused Ign Sw Output TO 

~ 
IGNITION 

SIJITCH. FUEL 
PUMP RELAY 

~ ASD Relay Output 

Ar-+ __ .......,n 
TO 

IGNITION 
COIL, FUEL 
INJECTORS 

AND GEN FIELD 
AUTO 

d.::> SHUTDOIJN 
c::::;:::> RELAY 

~ ASD Relo.y Control C B 
~ RD/BK 

RD CXJ Only> <XJ Only) 
r;- Fused BC+> ~ 

TO BATTERY 
AND FUEL 

PUMP RELAY 
~1-----"-'------+--<Y 

Name of code: No ASD Relay Output Voltage At PCM 

TO FUEL 
PUMP RELAY 

When monitored: With the Ignition key on and battery voltage greater 
than 1 0 volts. 

Set condition: No voltage sensed at the powertrain control module 
when the auto shutdown relay is energized. 

Theory of operation: When the ASD re lay is energized, the relay 's 
contacts connect the fused B(+) circuit to the relay output circuit. The 
powertrain control module is connected in parallel with the ASD relay 
output circuit. This connection provides the PCM with a circuit to 
monitor the ASD relay output state. Whenever the PCM energizes the 
ASD relay, it checks the feedback circuit to ensure voltage Is present 
at the ASD relay output. If voltage is not present, a trouble code is set. 

Possible causes: 
> ASD relay output circuit open 
> Fused B(+) circuit open 
> ASD relay 
> Failed PCM 

1400501 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
followinQ additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

:.· > Connector terminals 
- Refer to any hotlines or technical service 

bulletins that may apply. 
> Connector wires 1080606 0750604 

FIG. 1 FIG. 2 
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TEST TC-28A I REPAIRING. NO ASD RELAY OUTPUT VOLTAGE AT PCM 

Perform TEST TC-1A Before Proceeding 

IS A TROUBLE CODE 
START TEST ALSO SET FOR "AUTO YES PERFORM TEST 

TC-28A. Sf;lUJDOWN RELF.lY --1 TC-27A· 
CONTROL CIRCUIT"? 

NO 

1 
W I T H I HE ORB , ATTEMPT TO START WITH THE DAB, READ 
ERASE TROUBLE ---+ THE ENGINE AND LET 1---1 TROUBLE CODES. 

CODES· IT IDLE. 

DID TROUBLE CODE 
"NO ASD RELAY VOLT YES CONTINUE TEST 

SENSE AT PCM" --1 TC-2BA ON THE 
RESET? NEXT PAGE. 

NO 

1 
THE COND IT1 ON USING THE 

REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS 
THE TROUBLE CODE ---+ GUIDE, INSPECT THE t---1 FOUND? ~ NECESSARY.* 
IS NOT PRESENT . WIRING AND 

F !G. 1 CONNECTORS. 

NO 

1 
NOTE: THE ENGINE WIGGLE THE WIR ING 
MUST BE RUNNING HARNESS FROM ASD WI TH DAB, READ 

BEFORE CONTINUING ~ RELAY TO THE ---+ TROUBLE CODES. 
TEST. POWE RTRRIN CONTROL 

MODULE. 

DID TROUBLE CODE 
YES 

REPAIR AS NECESSARY 
"NO RSD RELAY VOLT WHERE WIGGLING 

SENSE AT PCM" 1---1 CAUSED THE TROUBLE 
RESET? CODE TO BE SET·* 

NO 

REFER TO FIG . 2 
FOR !NRCTIVE 
TROUBLE CODE 

CONDITI ON 
---+ TEST COMPLETE· * 

INFORMATION. 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-28A CONTINUED- REPAIRING- NO ASD RELAY OUTPUT VOLTAGE AT PCM 

0~------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 
RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

CAV XJ 

A DB 

FUEL 
PUMP 

RELAY 

COLOR 
YJ 

WT/YL 
B RD/BK RD/WT 
c DB!YL 
D DG/OR 

POWER 
DISTRIBUTION 

CENTER 

DB!YL 
DG/OR 

NC 
CLUTCH 
RELAY 

FIG. 1 

STARTER 
RELAY 

ZJ FUNCTION 

1040404 

LB/RD FUSED IGN SW OUTPUT 
RD FUSED B(+) 
PK ASD RELAY CONTROL 
DG/BK ASD RELAY OUTPUT 

AUTO 
SHUTDOWN 

RELAY 

FIG. 2 

1560604 

AUTO SHUTDOWN 
RELAY 

Auto 
«==~ Shutdown 

Relay 
Output 

FIG. 3 
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TEST TC-28A I CONTINUED- REPAIRING -NO ASD RELAY OUTPUT VOLTAGE AT PCM 

TEST TC-28A 
CONTINUED FROM 

THE PREVIOUS 
PAGE· 

1 
DISCONNECT THE WITH THE ORB IN 
AUTO SHUT DOWN VOLTMETER MODE. 

RELAY.** ~ PROBE THE FUSED f---1 
BC+l CKT. 

FI G· I FIG· 2 

1 
INSTALL A 

SUBSTITUTE RELAY ATTEMPT TO START 
FOR THE AUTO f---1 THE VEHICLE · f---1 

SHUTDOWN RELAY . 

1 
KEY OFF· 

DISCONNECT THE USE AN OHMMETER IN 
POWERTRAIN CONTROL ............ THE FOLLOWING ............ 

MODULE · ** STEP. 
SEE GENERAL INFO 4.0 

DID THE ENGINE YES CONTINUE TEST 
START? ------t TC-28A ON THE 

NEXT PAGE· 

NO v 

REPAIR THE OPEN 
15 THE VOLTAGE NO FUSED BC+l CIRCUIT 

ABOVE 10 VOLTS? f---1 FROM ASD RELAY TO 
SPLICE.* 

YES 

DID THE ENGINE YES REPLACE THE 
START? r---t ORGINAL AUTO 

SHUTDOWN RELAY.* 

NO 

TEST AUTO SHUTDOWN 
RELAY OUTPUT CKT 

FROM RELAY TO PCM 
CAVITY 57. 

FIG. 3 

IS THE RESISTANCE YE< REPAIR OPEN ASD 
ABOVE s. o OHMS? ~ RELAY OUTPUT 

NO 

CIRCUIT.* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-28A CONTINUED - REPAIRING -NO ASD RELAY OUTPUT VOLTAGE AT PCM 

0~------------------------------------------~--------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

POWERTRAIN 
CONTROL MODULE 

D 
DG/OR 

' 
Atrto 

lniWl ' Shindown 
~ Relhy 

Output 

1100104 

FIG. 1 

AUTO SHUTDOWN 
RELAY 

FIG. 2 
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H ~ 

POWER DISTRIBUTION 
CENTEt:t 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1040203 



TEST TC-28A I CONTINUED- REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM T 
R 

~----------------------------------------------------~0 

TEST TR-28A 
CONTINUED FROM 
THE PREVIOUS 

PAGE· 

1 
USE AN OHMMETER IN 

THE FOLLOWING ---+ 
STEP . 

KEY OFF. 
DISCONNECT THE 

POWERTRAIN CONTROL 
MODULE·** 

FIG . I 

I 

TEST AUTO SHUTDOWN 
RELAY OUTPUT CKT 

FROM RELAY TO PCM ~ 
CAVITY 57. 

FIG. 2 

IS THE RESISTANCE 
ABOVE 5.0 OHMS? 

NO 

REPAIR OPEN ASD 
RELAY OUTPUT 

CIRCU IT ·* 

REPLACE THE 
POWERTRAIN CONT ROL 

MODULE·* 

*Perform Verification TEST VER-2A. J **Check connectors - Clean I repair as necessary. 
159 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 



~ TEST TC-29A I REPAIRING - PCM FAIJ,.UAE SRI MILE NOT ~TORED 

o~Pe_rt_o_r_m_T_E_S_T_T_C_-_1A __ B_e_fo_re __ P_ro_c~e_ed~l_n~g----------------------------------------~ 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

START TEST 
TC-29A · 

1 
WITH THE ORB 

PERFORM THE SR I 
MEMOR Y TEST. 

1 
COMPARE SRI 

MILEAGE STORED 
WITH INSTRUMENT 
PANEL ODOMETER · 

TURN IGNITI ON QN. 

I 

DOES THE ORB SHOW YEC 
"WRITE FAILURE"? ~ 

NO 

DOES THE ORB SHOW YES 
"WRITE REFUSED"? I--t 

NO 

DOES THE ORB SHOW YES 
"SRI MILEAGE --INVALID"? 

NO 

IS THE MILEAGE THE YE~ 
SAME? ~ 

NO 

REPLACE THE 
POWERTRRI N CONTROL 

MODULE·* 

PERFORM TEST 
TC-30A· 

UPDATE THE MILEAGE 
AND RETEST THE SRI 

MEMORY. * 

RETEST THE SRI 
MEMORY·* 

UPDATE THE MILEAGE 
RND RETEST THE SRI 

MEMORY. * 
r .l• 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair a$ n,cessary. 
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TEST TC-30A I REPAIRI~G • PCM FAILURE ~EPROM WRITE DENIED T 
Perform TEST TC-1A Before Proceed!ng R 
~----------------~~----------------------------~0 

WI TH THE ORB 
PERFORM THE SRI 

MEMORY TEST. 

START TEST~ 
TC-JOR· .r 

v '----r-1-----' 
1 

NOTE: RETEST THE 
SRI MEMORY TWO 

MORE TI HES WHEN 
NECESSARY · 

DID THE MESSAGE 
SRI WRITE REFUSED" 

RETUR~? 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

. MODULE. * 

TEST COMPLETE·* 

*P,rform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-31A I REPAIRING- FUEL PUMP RESISTOR BYPASS RELAY CKT 

O Perform TEST TC-1A Before Proceeding 
DB/YL U ASD Rel11y 

B PlliJERTRAIN,... __ c_cn_tr_o_l_-+----. 
CDNTRDL TD ASD RELAY 

L 
MODULE I RD 

1::1 .+-i"Foru:.=s:::;ed=-=B~C+~)_.., TO BATTERY 

E I~ 1 FUEL c:p PUMP 
(: RELAY 

DG/BK 
Fu•l Pul'lp 

Rly Output 0 
D 
E 

T 
E 
s 
T 
s 

RD/DB 
Byp11ss Reilly 

Control 

m 
IGN 
SIJ 

DG/BI< 

DB/'JT 

I 

lbc~ BYPASS r-> 
(o:: IQ RELAY (> ~~ 

c.> 
DG/TN > 

I Byp!lss Reilly '"""'!- TO 
Output FUEL 

PUMP 

Name of code: Fuel Pump Resistor Bypass Relay Ckt 

When monitored: With the ignition key on and battery voltage 
greater than 1 0 volts. 

Set condition: An open or shorted condition is detected in the fuel 
pump resistor bypass relay control circuit. 

Theory of operation: The fuel pump resistor bypass relay controls 
the path the fuel pump relay output current takes as it travels from the 
relay to the fuel pump. When the bypass relay is de-energized, the fuel 
pump receives the fuel pump relay output current directly from the 
relay. Conversely, when the bypass relay is energized, the fuel pump 
relay output current travels through the ballast resistor before reaching 
the fuel pump. 

The relay is located in the power distribution center. One side of the 
relay control coif is supplied with 12 volts when the ignition switch is 
turned to the 'run' position. The circuit is completed when the other 
side of the relay coil is grounded by the powertrain control module 
(PCM). 

Possible causes: 
> Relay coil open or shorted 
> Fused ignition switch output circuit open 
> Fuel pump resistor bypass relay control circuit open or shorted 
> Inoperative circuit driver in powertrain control module 

FIG. 1 
1100403 

INACTIVE TROUBLE CODE CONDITION 

You have just attempted to simulate the condition 
that initially set the trouble code message. The 
following additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for broken, bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

F/G.2 
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TEST TC-31A I REPAIRING -FUEL PUMP RESISTOR BYPASS RELAY CKT ~ 
Perform TEST TC-1A Before Proceeding 0 
~--------------------~--------------------------------~ 

START TEST WITH ORB, ERASE 
TC-3 1. TROUBLE CODES . 

I 
l 

0 10· THE TROUBLE 
WI TH THE ORB, READ CODE "FUEL PUMP YES CONTINUE TEST 

START THE ENGINE · - FAULTS· - RESISTOR BYPASS ---1 TC-31A ON THE 
RELAY CIRCUI T" NEXT PAGE· 

RESET? 

NO 
v 

1 
AT THIS TIME, THE US ING THE 
CONDIT ION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPA IR AS 
TO SET THE FAULT ---1 GU IDE, INSPECT THE ~ FOUND? ---1 NECESSARY.* 
IS NOT PRESENT . WIRING AND 

FJG.J CONNECTOR . 

NO 

REFER TO FJG. 2 
FOR ADD IT! ONAL 

I NFORMAT JON. 
~ TEST COMPLETE .* 

*Perform Verification TEST VER-2A. I 1rlrCheck connectors - Clean I repair as necessary. 
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~ TEST TC-31 A CONTINUED - REPAIRING -FUEL PUMP RESISTOR BYPASS RELAY CKT 

0~----------------------------------------------------------~ u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

FIG.2 

POWERTRAIN 
CONTROL MODULE 

F/G. 4 

POWER 
DISTRIBU110N 

CENTER 

FUEL PUMP 
RESISTOR BYPASS RELAY 

FIG. 1 

CAV 

A 
B 
c 

0950301 
1100305 

E 

1100104 

164 

1 1~ 

COLOR FUNCTION 

DB/WT FUSED IGN SW OUTPUT 
DGIBK FUEL PUMP RELAY OUTPUT 
RD/DB BYPASS RELAY CONTROL 
DGITN BYPASS RELAY OUTPUT 

FIG. 3 

FIG.5 



TEST TC-31A I CONTINUED- REPAIRING - FUEL PUMP RESISTOR BYPASS RELAY CKT 

TEST TC-31A KEY OFF. TEST THE BYPASS 
CONTINUED FROM DISCONNECT THE USE AN OHMMETER IN RELAY CO IL FOR 

THE PREV IOUS FUEL PUMP RESISTOR ~ THE FOLLOWING ~ RESISTANCE. 
PAGE · BYPASS RELAY·** STEP . 

FIG. 1 FIG . 2 

I 

IS THE RESISTANCE YES REPLACE THE FUEL 
BELOW 80 OHMS? r----+ PUMP RESISTOR 

BYPASS RELAY·* 

NO 

1 
WITH THE ORB IN REPAIR THE OPEN 
VOLTMETER MODE, IS THE VOLTAGE NO FUSED IGN ITION 

TURN IGNITION ON . -- PROBE THE FUSED IGN ----< ABOVE 10 VOLTS? ----< SWITCH OUTPUT 
SW OUTPUT CIRCU IT. 

FIG · 3 
CIRCUIT .* 

YES 

1 
KEY OFF. WITH THE ORB IN REPAIR THE FUEL 

DI SCONNECT THE OHMMETER MODE. IS THE RESISTANCE YES PUMP RESISTOR 
POWERTRAIN CONTROL ~ PROBE PCM ~ BELOW 5 OHMS? r----+ BYPASS RELAY 

MODULE CONNECTOR · ** CAVITY 37. CONTROL CIRCUIT 
F.IG · 4 FIG · 3 FOR SHORT TO GND ·* 

NO 

1 
TEST THE FUEL PUMP REPAIR THE OPEN 

USE AN OHMMETER IN RES ISTOR BYPASS IS THE RESISTANCE NO FUEL PUMP RESISTOR 
THE FOLLOWING f-----f RELAY CONTROL CKT f-----f BELOW 5 OHMS? -- BYPASS RELAY 

STEP · FOR RESISTANCE · CONTROL CIRCUIT.* 
FIG. 5 

YES 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-32A REPAIRING -SPEED CONTROL SOLENOID CIRCUITS 

0 Perform TEST TC-1A Before Proceeding 

U MJ/XJ BODY 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

ZJ BODY 

SPEED 
CONTROL SERVO 

CONNECTOR 

IGNITION 
DB 

PO'w'ERTRAIN 
CONTROL 
MODULE 

ut 

YLIRD 
SIC On/Off Sw Sense 

'w'T/LG 
SIC ResuMe Sw Sense 

BR/RD 
SIC Coo.st/Set Sw Sense 

PO'w'ERTRAIN 
CONTROL 
MODULE 

'w'T/PK 
Bro.ke Switch Sense 

YL/RD 
SIC On/Off Sw Sense 

'w'T/LG 
SIC ResuMe Sw Sense 

BR/RD 
SIC Coast/Set Sw Sense 

BR 
Bro.l<e Swltc:h Sense 

TN/RD 
S/C Vo.c: Sol Control 

LG/RD 
53 SIC Vent Sol Control 

1270103 

FIG.1 
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DB/RD 
SIC Bro.ke 
Sw Output 

CLOCK 
SPRING 

BR/RD 

DB/LG 
SIC Brake 
Sw Output 

SPEED 
CONTROL SERVO 

CONNECTOR 

3 

CAV COLOR 

1 BK 
2 DB/* 
3 LGIRD 

12e01!02 4 TN/AD 

1270204 

1270205 

4 

FUNCTION 

GROUND 
SC BRAKE SWITCH OUTPUT 
SC VENT SOLENOID CONTROL 
SC VACUUM SOLENOID CONTROL 

FIG.2: 



TEST TC-32A I REPAIRING -SPEED CONTROL SOLENOID CIRCUITS T 
R 

Perform TEST TC-1A Before Proceeding 0 
u 

f\ B 
WHILE LISTENING TO DID THE SPEED L 

STAAT TEST~ THE SPEED CONTROL CONTROL SERVO YES PERFORM TEST E TC- 32A- SERVO, CYCLE THE t-;--1 CLICK WHEN CYCLING r-----t TC-32B. 
SPEED CONTROL THE ON/OFF SWITCH? 
ON/ OFF SW ITCH· 

v c 
NO 0 

1 D 
E 

DISCONNECT THE PUT THE SPEED 
SPEED CONTROL CONTROL ON/OFF 

SERVO 4-WAY -- SWITCH IN THE ON T CONNECTOR . ** POSITION. 
FJG. 1 E 

I s 
1 T 

NOTE: ENSURE THE s 
PUT THE ORB IN BRAKE PEDAL IS NOT 

VOLTMETER MODE. t---1 DEPRESSED DURING THE 
FOLLOWING STEP · 

I 

1 
PROBE THE BRAKE 

SWITCH OUTPUT CKT AT IS THE VOLTAGE NO CONTINUE TEST 
THE SERVO 4-WAY . ABOVE 10-0 VOLTS? -1 TC-32A ON THE 

NEXT PAGE . 
F JG. 2 

YES 

1 
PROBE THE GROUND 

PUT THE DAB IN CIRCUIT· AT SERVO IS THE RESISTANCE YE~ REPLACE THE SPEED 
OHMMETER MODE - -- 4- WAY- t---1 BELOW S. Q OHMS? t---1 CONTROL SERVO -* 

FI G- 2 

NO 

REPAIR THE OPEN 
GROUND CKT TO 
SPEED CONTROL 

SERVO-* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-32A CONTINUED - REPAIRING - SPEED CONTROL SOLENOID CIRCUitS 

Or-----------------~~~------~------------------------~ U ZJ BODY 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

CAV 

1 
3 
4 
6 

COLOR 

YLJAD 
WT/PK 
DB/AD 
BK 

2 

1270104 .. 
CAV COLOR FUNCTION 

1 YlJRD 5/C ON/OFF SWITCH SENSE 
3 BR BRAKE SWITCH SENSE 
4 DB!LG SIC BRAKE SWITCH OUTPUT 
6 BK GROUND 

FIG. 1 

SPEED CONTROL 4-WAY 
SWITCH CONNECTOR 

~ I I 

FUNCTION 

SIC ON/OFF SWITCH SENSE 
BRAKE SWITCH SENSE 
SIC BRAKE SWITCH OUTPUT 
GROUND 

FIG.2 

SPEED CONTROL 
SWITCH CONNECTOR 

NOTE: THE CONNECTOR MUST 
BE CONNECTED TO 
PERFORM THIS STEP. 

NOTE: STEERING WHEEL 
REMOVAL NOT REQUIRED 
TO ACCESS CONNECTORS. 

FIG.3 

5 

NOTE: THE CONNECTOR 
MUST BE 
CONNECTED TO 
PERFORM THIS STEP. 

1220201 

CLdCk$PRINO 
, 1:-WAY 

CONNECTOR 

CAV COLOR FUNCTION 
CAV COLOR FUNCTION 

2 WT/LG S/C RESUME SW SENSE 
1 YLJRD 
2 DB/* 
3 WT 
4 BAIRD 

SIC ON/OFF SWITCH SENSE 
FUSED IGNITION SW OUTPUT 
S/C RESUME SWITCH SENSE 
SIC COAST/SET SWITCH SENSE 1260401 

FIG.4 

3 
4 
5 
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WT/RD FUSED IGN SW OUTPUT 
BR/RD S/C COAST/SET SW SENSE 
YLJRD S/C ON/OFF SW SENSE 1220104 

FIG. S 



TEST TC-32A I CONTINUED - REPAIRING - SPEED CONTROL SOLENOID CIRCUITS 

lEST TC-32~ NOTE' ENSURE THE CONTINUED FROM BRAKE PEDAL IS NOT 
THE PREVIOUS DEPRESSED DURING THE 

PAGE- FOLLOWING STEPS · 

v I 
1 

BACKPROBE THE SC 
YES 

REPAIR THE OPEN SC 
SOLENOID SUPPLY IS THE VOLTAGE BRAKE SWITCH 
C I RCU IT AT BRAKE ABOVE 10-0 VOLTS? ---1 OUTPUT CIRCUIT SC 

SW ITCH CONNECTOR . SERVO TO BRAKE 
F JGS · 1 & 2 SWITCH .* 

NO 

1 
BACKPROBE THE SC 

YES ON/OFF SWITCH IS THE VOLTAGE ADJUST OR REPLACE 
SENSE CKT AT BRAKE ABOVE 10-0 VOL TS? I--t THE BRAKE SWITCH 
SWITCH CONNECTOR. AS NECESSARY .* 

FIGS . I & 2 

NO 

YES 
REPAIR THE OPEN SC 

IS THIS VEH ICLE AN ON/OFF SWITCH SENSE 
"MJ OR XJ" BODY? ----+ CKT SC SWITCH TO 

BRAKE SWITCH. * 

NO 

1 
GAIN ACCESS TO THE BRCKPAOBE THE SC 

SPEED CONTROL SWI TCH ON/OFF SWITCH IS THE VOLTAGE NO REPLACE THE SPEED 
4- WAY CONNECTOR. IN ----+ SEI~SE CKT AT 4-WAY 1---1 ABOVE 10-0 VOLTS? 1---1 CONTROL SW ITCH.* 

HORN PAO · SW1TCH CONNECTOR · 
FJG . 3 FJG . 4 

YES 

J 
GAI N ACCESS TO THE BACKPROBE SC ON/OFF 
CLOCKSPR ING 5-WAY SWITCH SENSE CKT IS THE VOLTAGE NO REPLACE THE 

CONNECTOR. 1---1 OUTPUT TO BRAKE SW, 1--t ABOVE 10-0 VOLTS? ----+ CLOCKSPRING 
AT CLOCKSPRING S- WA Y ASSEMBLY -* 

FIG · 3 CONN - FI G- 5 

YES 

REPAIR THE OPEN SC 
ON/OFF SWITCH 

SENSE CKT 
CLOCKSPRING TO 
BRAKE SW ITCH -* 

*Perform Verification TEST VER-4A. I **Check connflctors - Clean I repair as necessary. 
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T TEST TC-328 REPAIRING ·- SPEED CONTROL VACUUM SOLENOID CIRCUIT 

~ Perform TEST TC-32A Before Proceeding 

u 
8 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

SPEED 
CONTROL SERVO 

CONNECTOR 

1 

3 

CAV COLOR 

1 BK 
2 OBI" 
3 LGJRD 
4 TN/AD 

4 

FIG.1 

fUi'4CTION 
GROUND 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

SC BRAKE SWITCH OUTPUT 
SC VENT SOLENOID CONTROL 
SC VACUUM SOLENOID CONTROL 

FIG. 3 
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SPEED 
CONTROL SERVO 

CONNECTOR 

FJG.2 

FIG.4 

1270103 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0940204 



TEST TC-328 I REPAIRING -SPEED CONTROL VACUUM SOLENOID CIRCUIT 

Perform TEST TC-32A Before Proceeding 

KEY OFF . 
STAAT TEST~ DISCONNECT THE 

TC-32B . POWERTRAIN CONTROL 
MODULE·** 

v I 
1 

PUT THE SPEED 
CONTROL ON/OFF 

TURN IGNJT ION ON. 1----1 SWITCH IN THE ON 
POSITION . 

I 

1 
PROBE SPEED CONTROL 

PUT THE ORB IN VACUUM SOLENOID IS THE VOLTAGE YES PERFORM TEST 
VOLTMETER MODE· 1..-.-, CONTROL CIRCUIT AT - ABOVE JO .O VOLTS? ----1 TC-32C· 

PCM ~RVJTY 33 . 
!G . I 

NO 

1 
DI SCONNEC T THE SPEED 
CONTROL SERVO 4-WAY PUT THE DAB IN 

CONNECTOR.•• - OHMMETER MODE . 

FI G· 2 

I 

1 
PROBE THE SPEED 

YES 
REPAI R THE SC 

CONTROL VACUUM IS THE RESISTANCE VACUUM SOLE NO lD 
SOLENO ID CONTROL BELOW S.O OHMS? 1---t CONTROL CI RCU IT 

· CIRCUIT . SHORT TO GROUND .* 
FIG· 3 

NO 

1 
TEST THE SPEED 

YES USE R OHMMETER IN CONTROL VACUUM IS THE RESI STANCE REPLACE THE SPEED 
THE FOLLOWI NG 1----1 SOLENOID CONTROL CKT ~ BELOW S.Q OHMS? - CONTROL SERVO .* 

STEP · FOR RESISTANCE · 
' FIG. 4 

NO 

REPAIR THE OPEN 
SPEED CONTROL 

VACUUM SOLENO ID 
CONTROL CIRCUIT ·* 

*Perform Verification TEST VEfi-4A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-32C REPAIRING -SPEED CONTROL VENT SOLENOID CIRCUIT 
RI---- --.....J 0 Perform TEST TC-328 Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

SPEED 
CONTROL SERVO 

CONNECTOR 

1 

3 

CAY COLOR 
1 BK 
2 OBI" 
3 LGIRD 
4 TN/AD 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

SC VENT SOL CONTROL 0800801 

FIG. 1 

4 

FUNCTION 
GROUND 
SC BRAKE SWITCH OUTPUT 
SC VENT SOLENOID CONTROL 
SC VACUUM SOLENOID CONTROL 

FIG. 3 
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SPEED 
CONTROL SERVO 

CONNECTOR 

FIG.2 

FIG.~ 

1270103 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 



TEST TC-32C I REPAIRING - SPEED CONTROL VENT SOLENOID CIRCUIT T 
Perform TEST TC-328 Before Proceeding 

R 
0 
u 
B 

PROBE SPEED CONTROL 
m L 

START TEST VENT SOLENOI D IS THE VOLTAGE REPLACE THE E TC-32C · CONTROL CIRCUIT AT --I ABOVE 10.0 VOLTS? --I POWERTRAIN CONTROL 
PCM CAV ITY 53. MODULE·* 

FIG. 1 
c 

NO 0 

1 D 
E 

DISCONNECT THE SPEED 
CONTROL SERVO 4- WAY PUT THE ORB JN 

CONNECTOR .** r--t OHMMETER MODE. T 
FIG. 2 E 

I s 
1 T 

s PROBE THE SPEED REPAIR THE SPEED 
CONTROL VENT IS THE RES ISTANCE YE~ CONTROL VENT 

SOLENOID CONTROL BELOW S.Q OHMS? --I SOLENO ID CONTROL 
CKT AT SERVO CONN· CIRCUI T SHORT TO 

FIG· 3 GROUND·* 

NO 

1 
TEST THE SPEED 

YES USE A OHMMETER IN CONTROL VENT IS THE RESISTANCE REPLACE THE SPEED 
THE FOLLOWING ---t SOLENOID CONTROL CKT r----t BELOW S. Q OHMS? 1--i CONTROL SERVO·* 

ST-EP. FOR RESISTANCE · 
FIG. 4 

NO 

REPA IR THE OPEN 
SPEED CONTROL VENT 

SOLENO 10 CONTROL 
CIRCUIT.* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-33A REPAIRING- GENERATOR FIELD NOT SWITCHING PROPERLY 

~ Perform TEST TC-1A Before Proceeding 

U MJ/XJ AND YJ BODIES 

B 
L 
E PDIJERTRAIN BK/• 

f"usrd !(+) 

c 
0 
D 
E 

T 
E 
s 
T 
s 

CDNTRDL B+ 
MDDULE 

TD ASD 
RELAY 

DG 
G~n f"l~ld Drlv~l" 

MJ/XJ BODY 

CAV COL.OR 

GROUND 

1330403 

GENERATOR 
TYPICAL VIEW 

ZJ BODY 

PCIJERTRAIN 
CDNTROL 
MDDULE 

YJ BODY 

CAV 

1 

B+ 

TD ASD 
RELAY 

RD 
F"USIId B(+) 

Gen f"lr~ Dl"'v~r 

COLOR FUNCTION 

BK GROUND 

GENERATOR 
TYPICAL VIEW 

1 
2 
3 
4 

BK 
DG/OR 
DG 
BI<JWT 

ASD REL.A Y OUTPUT 
GENERATOR FIELD DRIVER 
B(+) 

2 DG GENERATOR FIELD DRIVER 

FIG. 1 

ZJ BODY 

1 
3 

CAV COLOR FUNCTION 

1 BK GROUND 
2 DG!BK ASD RElAY OUTPUT 
3 DG GENERATOR FIELD DRIVER 
4 RD B(+) 

FIG. 3 

1320406 
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3 DG/OR ASD RElAY OUTPUT 
4 BK/GY B(+) 

FIG.~ 

TYPICAL VIEW 

GENERATOR 
QUICK DISCONNECT 
(NEXT TO BA TTERV) 

FIG.4 

1~ 



TEST TC-33A l REPAIRING -GENERATOR FIELD NOT SWITCHING PROPERLY T 
Perform TEST TC-1A Before Proceeding R 
r---------------------~--------------------------------~0 

WITH DRS , ACTUATE 
THE ASD FUEL 

SYSTEM· 

STAAT TEST~ 
TC-33A· .r 

v ~----------~ 

BACKPROBE THE ASD 
RELAY OUTPUT CKT 

AT THE BACK OF THE 
GENERATOR. 

FIG . L 2 , OR 3 

1 
IS THE VOLTAGE NO REPA IR THE OPEN 

ABOVE 10 .0 VOLTS? ~ ASD RELAY OUTPUT 
CKT.* 

I YES 

1~----------------~ 

BACKPROBE THE GEN 
FIELD DRIVER CKT 

AT THE BACK OF THE 
GENERATOR. 

FIG. L 2 OR 3 

IS THE VOLTAGE NO PERFORM TEST 
ABOVE 10.0 VOLTS? ~ TC-338. 

' YES 

1~----------------~ 

WITH DAB, STOP THE 
ASD FUEL SYSTEM ~ TURN IGNITI ON OFF· 
ACTUATION TEST. 

1 
DISCONNECT THE 

POWERTRAI N CONTROL 
MODULE· ** ~ 

SEE GENERAL INFO 4.0 

I 

DI SCONNECT THE 
GENERATOR HARNESS 

QUI CK DISCONNECT 
CONNECTOR ·** 

FIG. 4 

CONTI NUE TEST 
TC-33A ON THE 

NEXT PAGE. 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-33A CONTINUED- REPAIRING- GENERATOR FIELD NOT SWITCHING PROPERLY 

Or---------------------------------------------------------~ 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

MJ/XJ AND ZJ BODIES 

YJ BODY 

TYPICAL VIEW 

GENERATOR 
FIELD CONNECTIONS 

FIG. 1 

DISCONNECTED 
GENERATOR 

HARNESS 

DISCONNECTED 
GENERATOR 

HARNESS 

FIG.2 

Gen Field 
Driver 

FIG. 3 
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DG 

B+TERMINAL 

~ 

1080604 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1320503 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 



tEST TC-33A I CONTINUED- REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY T 
R 

~------------------------------------------------------~0 

THE PREVIOUS 
PAGE. 

DISCONNECT THE 
GENERATOR HARNESS 
AT THE BACK OF THE 

GENERATOR.** 
FIG . I 

TEST TC-33A~ CONTI NUED FROM 

v L-----r-1------' 
1 

TEST THE GEN FIELD 
USE AN OHMMETER IN DRI VER CKT FOR IS THE RESISTANCE NO 

THE FOLLOWING ~ RESISTANCE · GEN TO ~ BELOW 5.0 OHMS? ~ 
STEP. PCM CAVI TY 20 

FIG · 2 OR 3 

YES 

REPAI R THE OPEN 
GENERATOR FIELD 
DRIVER CIRCU IT.* 

REPLACE THE 
POWERTRAI N CONTROL 

MODULE·* 

*Perform Verification TEST VER-3A. l **Check connectors - Clean I repair as necessary. 
177 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 



~ TEST TC-338 REPAIRING- GENERATOR FJELD NOT SWITCHING PROPERLY 

O Perform TEST TC-33A Before Proceeding 

u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

TYPICAL VIEW 

GENERATOR 
QUICK DISCONNECT 
(NEXT TO BATTERY) 

FIG. 1 

TYPICAL VIEW 

GENERATOR 
FIELD CONNECTIONS 

FIG.2 

NOTE: tHE GENERATOR HARNESS 
MUST BE DISCONNECTED 
TO PERFORM THIS STEP 

GENERATOR 
FIELD 

TERMINALS 

FIG. 3 
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1080604 

1220202 



TEST TC-33B 1 REPAIRING- GENefiATOR FIELo ~oT swiTCHING PROPERLY ~ 
~Pe~r~fo~r~m~TE=S~T~T~C_-33 __ A_B_e_f_or_e_P_r_o_ce_e~d_in~g~----------------~-----------------------40 

START TEST 
TC-33B . 

1 
KEY OFF . 

DISCONNECT THE 
POWERTRAIN CONTROL ~ 

MODULE.** 
SEE GENERAL INFO 4 .0 

1 
DISCONNECT THE 

GENERAT OR HARNE SS 
AT THE BACK OF THE ~ 

GENERATOR.** 
FIG . 2 

1 
TEST ACROSS THE 
GENERATOR FIELD 

TERMI NALS FOR 
RESISTANCE. 

FIG· 3 

WITH DAB, STOP THE 
RSD FUEL SYSTEM 
ACTUATION TEST 

I 

DISCONNECT TH~ 
GENERA TOR HARNESS 

QUICK DISCONNECT 
CONNECTOR· ** 

FI G. I 

I 

USE AN OHMMETER IN 
THE FOLLOWING 

STEP· 

I 

IS THE RESISTANCE 
BELOW 5· 0 OHMS? 

YES 

REPA IR THE 
GENERATOR AS 
NECESSARY· * 

CONTINUE TEST 
TC-33B ON THE 

NEXT PAGE. 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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~ TEST TC-338 CONTINUED- REPAIRING- GENERATOR FIELD NOT SWITCHING PROPERLY 

0~----------------------------------------------------------~ 
U MJ/)(J BODY 

B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

YJ BODY 

ZJ BODY 

DISCONNECTED 
GENERATOR 

HARNESS 

WIRE 
HARNESS 

HOLD DOWN 

DISCONNECTED 
GENERATOR 

HARNESS 

WIRE 
HARNESS 

HOLD DOWN 

DISCONNECTED 
GENERATOR 

HARNESS 

WIRE 
HARNESS 

HOLD DOWN 

FIG. 1 

FIG. 2 

FIG. 3 
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BK 
GROUND 

TERMINAL 

DG 
Gen Field 

Driver 

1190203 

BK 
GROUND 

TERMINAL 
1180204 

BK 
GROUND 

TERMINAL 
1111020e 



TEST TC-338 I CONTINUED- REPAIRING- GENERATOR FIELD NOT SWITCHING PROPERLY T 
R 

~----------------------------------------------------~0 

THE PREVIOUS 
PAGE. 

PUT THE ORB IN 
OHMMETER MODE· c6~YiN8~o3~~~M 

~----~vJ ~--~~----~ 

1 
PROBE THE GEN 

FIELD DRIVER CKT 
AT BACK OF 

GENERATOR HARNESS· 
FIG . t. 2 , OR 3 

IS THE RESISTANCE YE~ REPAIR THE GEN 
BELOW 5·0 OHMS? ~ FIELD DRIVER CKT 

NO 

SHORT TO GROUND·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE . • 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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TEST TC-34A I REPAIRING -BATTERY TEMP SENSOR VOLTS OUT OF LIMIT 

Perform TEST TC-1A Before Proceeding 

~ 
NOTES 

- ·-- - · 

. 
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TEST TC-34A I REPAIRING -BATTERY TEMP SENSOR VOLTS OUT OF LIMIT T 
R 

~Pe_rl_o_r_m_T_E_S_T __ T_C_-1_A_B_e_f_o_re_P_r_o_c_ee_d_in~g~----------------------------------------~O 

START TEST 
TC-34A · 

1 
KEY OFF AND WA IT 

10 SECONDS· 

W 1 TH DAB, ERASE 
CODES . 

I 

WITH THE DAB READ 
CODES . 

DID "BAT TERY TEMP 
SENSOR VOLTAGE" 

RETURN?? 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE.* 

NO PROBLEM FOUND 
AT THI S TIME . 

1 

TE ST COMPLETE . 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ t-T_E_S_T_T_C_-3_5_A__J REPAIRING- CHARGING SYSTEM VOLTAGE TOO LOW 

o,P_e_rl_o_rm __ T_E_ST __ T_C-_1_A_B_e_fo_re __ Pr_o_ce~e~d~in~g~----------------------------~-------J 

u 
B 
L 
E 

c 
0 
D 
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E 
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PO\JERTRAIN 
GONTROL 
MPDULE 

B+ 

TO ASD 
RELAY 

BK/• 
Fusecl B<+> 

DG/OR 
ASD RelQy 

Outpui; 

SPLICE 

DG 
Gen Flelcl Driver 

PO\JERTRAIN 
CONTROL 
MODULE 

B+ 

GENERATOR 

FIG. 1 

RD 
Fusecl B(+) 

TO ASD 
RELAY 

DG/~K 
ASD RelQy 

Qutput 

~PLICE 

DG 
Gen Flelcl Driver 

TYPICAL VIEW 

1220106 
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MJ/XJ ANDY J BODIES 

GENERATOR 

1330403 

ZJ ~ODY 

GENERATOR 

TYPICAL VIEW 

12:10105 

FIG.2 



TEST TC-35A I REPAIRING- CHARGING SYSTEM VOLTAGE TOO LOW 

Perform TEST TC-1A Before Proceeding 

START TEST WITH ORB, READ THE IS THE VOLTAGE m REPLACE THE 
TC-35A. VOLTAGE GOAL · ~ GOAL ABOVE 15· 1 ----l POWERTRA IN CONTROL 

VOLTS? MODULE· * 

INO 

1 
TEST BETWEEN THE 

USE A VOLTMETER IN GENERATOR B+ 
THE FOLLOWING ----l TERMINAL AND 

STEP. BATTERY ( + l . 
FIG . I 

I 

1 
CAUTION: ENSURE ALL 

m 
REPAIR THE B (+l 

WIRES ~RE CLEAR OF IS THE VOLTAGE CIRCUIT FOR HIGH 
THE ENG NE'S HOVING 1--t START THE ENGINE· ~ ABOVE 0·4 VOLT? i---t RESISTANCE BETWEEN 

PARTS . . THE GENERATOR AND 
THE BATTERY. * 

INO 

1 
KEY OFF· TE ST BETWEEN THE 

GENERATOR CASE AND 
USE AN EXTERNAL f-! BATTERY C- l . 
VOL TMETER IN THE 
FOLLOWING STEP· FIG . 2 

I 

1 
CAUTION : ENSURE ALL 

YE! 
REPAIR GENERATOR 

WIRES ARE CLEAR OF IS THE VOLTAGE GROUND FOR HIGH 
THE ENGINE ' S HOVING 1--t START THE ENGINE. f-! ABOVE 0·1 VOLT? ~ RESISTANCE BETWEEN 

PARTS· CASE & BATT (- ) .* 

INO 

1 
MANUALLY SET ENGINE 

YES SPEED TO 1600 RPM· COMPARE THE TWO IS THERE MORE THAN REPAIR OR REPLACE 
WITH DAB , READ THE ___. READINGS · ~ A ). 0 VOLT ~ THE GENERATOR AS 

VOLTAGE AND VOLTAGE DI FFERENCE? NECESSARY.* 
GOAL· 

INO 

1 
ALLOW THE ENGINE TURN ENGI NE OFF· . PERFORM TEST 

TO RETURN TO IDLE I----< CIGNJTI ON KEY ON . l CH- I A· SPEED. · 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-36A REPAIRING -CHARGING SYSTEM VOLTAGE TOO HIGH 
AI----- --' 
0 Perform TEST TC-1A Before Proceeding 

U MJ/XJ AND Y J BODIES 

B 
L 
E PO\oiERTRAIN 

CONTROL 
MODULE 

c 
0 
D 
E 

T 
E 
s 
T 
s 

B+ 

BKI• 
Fused B(+) 

DG 
G"n n.,ld Driver 

MJ/XJ BODY 

CAV COLOR 

1 BK 
2 DG/OR 

1330403 

ZJ BODY 

PD'w'ERTRAIN 
CDNTRIJL 
MODULE 

FUNCTION 

GROUND 
ASD RELAY OUTPUT 

B+ 

RD 
Fused D(+) 

DG 
Gen Fl.,ld Driver 

GENERATOR 
TYPICAL VIEW 

3 DG GENERATOR FIELD DRIVER 

YJ BODY 

CAV 

1 
2 
3 
4 

COLOR 

BK 
DG 
DG/OR 
BK!GY 

4 

GROUND 

BKJWT B(+) 

GENERATOR 
TYPICAL VIEW 

GENERATOR FIELD DRIVER 
ASD RELAY OUTPUT 
B (+) 1320405 

FIG. 2 

1320404 

FIG. 1 

CAV COLOR FUNCTION 

1 BK GROUND 
2 DG!BK ASD RELAY OUTPUT 
3 DG GENERATOR FIELD DRIVER 
4 AD B(+) 

FIG. 3 
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TEST TC-36A I REPAIRING -CHARGING SYSTEM VOLTAGE TOO HIGH ~ 
Perform TEST TC-1A Before Proceeding 0 
~--------------------~--------------------------------~ 

START TEST WITH ORB. ACTUATE 
TC-36A THE ASO FUEL 

SYSTEM· 

I 
1 

BACKPROBE THE GEN 
PUT THE ORB IN FIELD DRIVER CKT IS THE VOLTAGE YES PERFORM TEST 

VOLTMETER MODE· f---t AT THE BACK OF - ABOVE 10-0 VOLTS? -- TC-36B· 
GENERATOR· 

FIG · 1. 2. OR 3 

INO 

1 
WITH ORB, STOP THE 

RSD FUEL SYSTEM '----+ TURN IGNITION OFF. 
ACTUATION TEST· 

I 

1 1\. 

DISCONNECT THE CONTINUE TEST 
POWERTRAIN CONTROL TC-36A ON THE 

MODULE·** NEXT PAGE , 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-36A CONTINUED- REPAIRING- CHARGING SYSTEM VOLTAGE TOO HIGH 
Rt-------' 
0~-----------------------------r----------------------------~ u 
B 
L 
E 

C TYPICAL VIEW 

0 
D 
E 

T 
E 
s 
T 
s 

GENERATOR 
QUICK DISCONNECT 
(NEXT TO BATTERY) 

FIG. 1 

FUNCTION 

13205().4 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

TYPICAL VIEW 

GENERATOR 
FIELD CONNECTIONS 

GENERATOR 
FIELD 

TERMINALS 

FIG. 2 

TYPICAL VIEW 

GENERATOR 

GENERA TOR FIELD DRIVER 0800103 

FIG. 3 FIG.4 
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TEST TC-36A I CONTINUED- REPAIRING- CHARGING SYSTEM VOLTAGE TOO HIGH T 
R 

~--------------------------------------------------~0 

THE PREVIOUS 
PAGE· 

DISCONNECT THE 
GENERATOR HARNESS 

QUICK DISCONNECT 
CONNECTOR ·** 

FI G. 1 

TEST TC-36R~ CONTINUED FROM 

v 1...--.---r-1---' 
1 

DISCONNECT THE WITH ORB IN 
GENERATOR HARNESS OHMMETER, PROBE THE IS THE RES ISTANCE I YE~ 
AT THE BACK OF THE ~ GEN FIELD DRIVER CKT ~ BELOW 5·0 OHMS? 

REPAIR THE 
GENERATOR FIELD 
DRIVER CKT SHORT 

TO GROUND ·* GENERATOR· AT PCM CAVITY 20· 
FIGS· 2 FIG. 3 

1 
PROBE ONE OF THE · 
GENERATOR FIELD 

TERMINALS (ON THE 
GENERATOR> . 

FIG. 4 

NO 

IS THE RESISTANCE YE~ REPA IR OR REPLACE 
BELOW 5.0 OHMS? ~ THE GENERATOR AS 

NO 

NECESSARY ·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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L 

~ TEST TC-368 I REPAIRING -CHARGING SYSTEM VOLTAGE TOO HIGH 

0 Perform TEST TC-36A Before Proceeding 

~ NOTES 
L ~----------------------------------------------------------~ E 

c 
0~----------------------------------------------------------~ 

0~--------------~--------------------------------------~~ E 

T 
E~--------------------------------------------------------~ 
s 
T~----------------------------------------~--------------~ 

5 ~----------------------------------------------------------~ 
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TEST TC-368 I REPAIRING- CHARGING SYSTEM VOLTAGE TOO HIGH T 
R 

Perform TEST TC-36A Before Proceeding 0 
u 
B 

WITH ORB, STOP THE L 
START TES~ FUEL SYSTEM IS THE VOLTAGE NO REPLACE THE E TC-368 · ACTUATION TEST· ~ GOAL ABOVE 13·0 ~ POWERTRAIN CONTROL 

READ THE CHARGING VOLTS? MODULE·* 
VOLTAGE GOAL · 

v 
' YES 

c 
0 

1 D 
E 

MANUALLY SET THE 
T START THE ENGINE. f--1 ENGINE SPEED TO 

1600 RPM· 
E 

I s 
1 T 

s 
wITH ORB I READ 

BOTH THE VOLTAGE COMPARE THE TWO 
AND THE VOLTAGE ,..---+ READI NGS · 

GOAL· 

I 

1 
WATCH FOR UP TO 5 

~ MINUTES, IF WAS THERE MORE REPLACE THE 
NECESSARY , FOR A J. O THAN A J. Q VOLT POWERTRAIN CONTROL 

VOLT DIFFERENCE OR DIFF ERENCE? MODULE·* 
MORE· 

INO 

1 ~ 

ALLOW THE ENGINE TURN ENGINE OFF . PERFORM TEST 
TO RETURN TO IDLE ............ IGNI TI ON KEY ON. CH- JA. 

SPEED · 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-37A REPAIRING- TORQUE CONVERTER CLUTCH SOLENOID CKT R . 
0 Perform TEST TC-1A Before Proceeding 

U MJ/XJ BODY 

B 
L POWERTRAIN 

E CONTROL 
IAODULE 

c 
0 
D 
E 

T 
E 
s 
T 
s 

MJ[XJ BODY 

RADIATOR 
FAN I TCC 

RELAY 

YL 
Fuaed lgn Sw Output TO 

IGNITION 
SWITCH 

ABS 
PUMP 

RELAY 

FUEL 
PUMP 

RELAY 

TCC 
RELAY 

LOCK/UNLOCK 
DB/WT 

'-:-TC-'-C=.,-'Re-,:-la-y --l SOLENOID 

Output IN TRANSIAISSION 

AUTO 
SHUTDOWN 

RELAY 

2300104 

ABS 
SYSTEM 
RELAY 

A/C 
CLUTCH 
RELAY 

STARTER 
RELAY 

1040404 

FIG. 1 

YJ BODY 

PO\o/ERTRAIN 
CON TRill 
HqDULE 

YJ BODY 

WT/YL TD 
Fused lgn Sw Output IGNITION 

RD/WT 
SWITCH 

,........:.F-=u::::se:.=d~B:..:.<+.:..:.)_.,TD BATTERY 

r-t---t-;B 

TCC 
RELAY 

LDCK/UNLDCK 

TCC Reilly sm.ENDID 
Dutput IN TRANSMISSI~ : 

FIG. 2 

2300103 

TORQUE CONVERTER 
CLUTCH RELAY 

Name of code: Torque Converter Clutch Solenoid Ckt INACTIVE TROUBLE CODE CONDITION 

When monitored: With the ignition key on. 

Set condition: An open or shorted condition is 
detected in tile torqu~ converter clutch solenoid control 
circuit. 

Theory of operation: The solenoid controls the 
operation of the converter clutch. A small current 
continuously senses the state of this circuit when the 
ignition key is turned on. · 

Possible CCJUSes: 
> Solenoid coil open or shorted 
> Fused ignitioll switch output circuit open 
> Solenoid control circuit open or shorted to ground 

12 30501 

FIG. 3 

192 

You have just attempted to simu!at~ the condition 
that initially set the trouble code' message. The 
fpllowing additional checks may assist you in 
identifying a possible intermittent problem: 

- Visually inspect related wire harness 
connectors. Look for brok~n. bent, pushed out, 
or corroded terminals. 

- Visually inspect the related harnesses. Look for 
chafed, pierced, or partially broken wire. 

- Refer to any hotlines or technical service 
bulletins that may apply. 

FIG. 4 

0750604 



TEST TC-37 A J REPAIRING -TORQUE CONVERTER CLUTCH SOLENOID CKT T 
R 

Perforll'! T~ST TC-1A Before Proceeding 0 
u 
B 
L 

START TEST WITH THE ORB, E TC-37R . ERASE FAULT CODES · 

c 
I 0 

1 D 
W !TH THE ORB , NOTE: FOR THIS E 

ACTUATE THE TCC VEH ICLE IS THE TCC RELAY NO CONTINUE TEST 
SOLENOID · - TCC SOLENO IO • - CLICK ING? ~ TC-37A ON THE 

FIGS . 1 &. 2 TCC Rf:LAY. NEXT PAGE . T 
E 

YES s 
1 

T 
s 

THE CONDI TI ON USING THE 
REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS YE~ REPAIR AS 
THE TROUBLE CODE r-t GUIDE, INSPECT THE f----1 FOUND? r-t NECESSARY· * 
IS' l'jOT PRESENT . WIRING AND 

FIG.J CONNECTORS . 

NO 

1 
WIGGLE THE WIR ING 

YES 
REPA IR AS 

HARNESS FROM THE NOTE : THE ORB MUST DID THE WIGGLING NECESSARY WHERE 
RELAY TO THE - STILL BE ACTUATING ~ INTERUPT THE ~ WIGGLING CAUSED 

POWERTRAIN CONTROL THE TCC RELAY· CLICK ING? THE CLICKING TO BE 
MODULE · INTEAUPTEO .* 

NO 

REFER TO FlG ·4 
FOR INACTI VE FAULT 

CONDITION - TEST COMPLETE.* 
INFORMATION. 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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T TEST TC-37A CONTINUED· REPAIRING TORQUE CONVERTER CLUTCH SOLENOID CKT 
R 1-----------...J 

o~---------------------------.--------------------------1 u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

MJ/XJ BODY 
RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 

RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

FUEL 
PUMP 

RELAY 

MJ{XJ BODY 

TCCRELAY 0 

CAV 

A 
B 
c 
D 

COLOR 

YL 
YL 
OR/BK 
DBM'T 

TYPICAL 
RELAY 

AJC 
CLUTCH 
RELAY 

FIG. 1 

STARTER 
RELAY 

1040404 

2300105 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED IGN SW OUTPUT 
TCC SOLENOID/RELAY CONTROL 
TCC RELAY OUTPUT 

FIG. 3 

0890103 

FIG.5 

YJ BODY 

YJ BODY 

c 

CAV 

A 
8 
c 
D 

194 

FIG. 2 

E B 
2300106 

COLOR FUNCTION 

Wr/YL FUSED IGN SW OUTPUT 
RDJWT 8(+) 
ORIBK TCC SOLENOID!RELA Y CONTROL 
DB/TN TCC RL Y OUTPUT 

FIG.4 

TCC 
RELAY 

FIG. 6 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 



TEST TC-37A I CONTINUED. REPAIRING TORQUE CONVERTER CLUTCH SOLENOID CKT 

~ 

TEST TC-JIA~ DI SCONNECT THE TCC WITH ORB, IN 
CONTI NUED FROM RELAY -** VOLTMETER MODE, 

THE PREVIOUS f---1 PROBE THE FUSED IGN 
PAGE. SWI TCH OUTPUT CKT. 

FIGS · 1 & 2 FIGS. 3 & 4 

; 

IS THE VOLTAGE NO REPA IR THE OPEN 
ABOVE 10 VOLTS? f---1 FUSED I GN SWITCH 

OUTPUT CI RCUIT · * 

YES 

1 
TEST ACROSS THE 

USE AN OHMMETER IN TERM INALS OF THE IS THE RESISTANCE NO REPLACE THE TCC 
THE FOLLOWING ~ TCC RELAY FOR ~ BELOW 100 OHMS? ~ RELAY-* 

STEP. RESISTANCE-
FJ G. 5 

YES 

1 
KEY OFF . DISCONNECT WITH THE ORB IN REPAIR THE TCC 

THE POWERTRAI N OHMMETER MODE, PROBE IS THE RESISTANCE YES RELAY CONTROL CKT 
CONTROL MODULE-** ~ THE TCC RELAY ---1 BELOW 5 OHMS? ~ FOR A SHORT TO 

CONTROL CIRCU IT. GROUND-* 
SEE GENERAL INFO 4-0 FIGS . 3 & 4 

NO 

1 
TEST THE TCC RELAY 

USE AN OHMMETER IN CONTROL CIRCUIT IS THE RESISTANCE NO REPAIR OPEN TCC 
THE FOL LOWING ~ FOR RESISTANCE. ~ BELOW 5 OHMS? ---1 RELAY CONTROL 

STEP- FIG - 6 CIRCUI T-* 

YES 

REPLACE THE . 
POWERT RA IN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-1 A I NO TROUBLE CODE TEST MENU 

Perform TEST TC-1A, TC-10A, or TC-12A Before Proceeding 

T First, check all Technical Service Bulletins and Hotline Newsletters that relate to this drlveablllty 
~ problem. Perform corrective actions If Indicated; otherwise continue. 

U 1. NO TROUBLE CODE COMPLETE TEST (non-monitored & monitored circuits) 
B 
L Perform TESTS NTC-2Athrough NTC-13A in sequence until the drlveability problem is found. 
E 

NO TROUBLE CODE MENU 
C CHECKING SECONDARY IGNITION AND TIMING ................................................. ........ NTC-2A 
0 CHECKING THE FUEL PRESSURE ....................... ................................................... ...... NTC-3A 
0 CHECKING COOLANT SENSOR CALIBRATION ............................................................ NTC-4A 
E CHECKING THROTTLE POSITION SENSOR CALIBRATION ....................... ... ........ ...... NTC-SA 

CHECKING MAP SENSOR CALIBRATION ............ ........................................... ........ ...... NTC-6A 
T CHECKING FOR OXYGEN SENSOR SWITCHING ......................................................... NTC-7A 
E CHECKING THE OXYGEN SENSOR HEATER ........ ....................................................... NTC-8A 
S CHECKING THE IDLE AIR CONTROL MOTOR .............................................................. NTC-9A 
T CHECKING THE PARK/NEUTRAL POSITION SWITCH .................................................. NTC-10A 

CHECKING THE PCM POWER AND GROUND CIRCUITS .......................................... ... NTC-11A 
S CHECKING THE ENGINE VACUUM ................. ............................................................... NTC-12A 

CHECKING THE ENGINE MECHANICAL SYSTEMS ...................................................... NTC-13A 

2. NO TROUBLE CODE QUICK INDIVIDUAL TEST (individual test only) 

If you suspect any of the above items to be the cause of the vehicle's driveability problem, perform the 
associated test(s) individually. Return to No Trouble Code Menu If driveablllty problem still exists, 
or perform No Trouble Code Complete Test. 

3. NO TROUBLE CODE QUICK SYMPTOM TEST (symptom test only) 

Symptom checks cannot be used properly unless the drlveability problem characteristic actually 
happens while the vehicle is being tested. To reduce diagnostictime, ensure thatTC-1 A and appropriate 
GENERAL INFORMATION sections have been reviewed before attempting to diagnose a symptom. 

Select the symptom that most accurately describes the vehicle's driveability problem and then perform 
the test routine that pertains to this symptom. Perform each routine test in sequence until the problem 
is found. For definitions, see Section 12.0 In the GENERAL INFORMATION section in this manual. 

SYMPTOM 

HARD START 
START AND STALL 
HESITATION/SAG/STUMBLE 
SURGE 
LACK OF POWER/SLUGGISH 
SPARK KNOCK/DETONATION 
CUTS OUT/MISSES 
BACKFIRE/POPBACK 
RUNS ROUGH/UNSTABLE/ERRATIC IOU~ 
POOR FUEL ECONOMY 

DIAGNOSTIC TEST ROUTINE 

NTC-2A, 3A, 4A, SA, 6A, 7 A, 9A, 11 A, 12A, 13A 
NTC-2A, 3A, 4A, SA, 6A, 9A, 11 A, 13A 
NO TROUBLE CODE COMPLETE TEST (STEP 1} 
NTC-2A, 3A, 4A, 5A, 6A, 7 A, 9A, 11 A, 13A 
NTC-2A, 3A, 4A, SA, 6A, 9A, 11 A, 12A, 13A 
NTC-2A, 3A, 4A, 5A, SA, 7 A, 8A, 9A, 11 A, 12A, 15A 
NTC-2A, 3A, 7 A, 11 A, 12A, 13A 
NTC-2A, 3A, 6A, 7 A, 11 A, 12A, 13A 
NO TROUBLE CODE COMPLETE TEST (STEP 1) 
NO TROUBLE CODE COMPLETE TEST (STEP 1) 
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TEST NTC-1A I NO TROUBLE CODE TEST MENU 

Perform TEST TC·1A, TC-10A, or TC-12A Before Proceeding 

NOTES 

N 
0 

T 
R 

r-----------------------------------------------------~0 u 
r-------------------------------------------------~8 

L 
r-----------------------------------------------------~E 

c 
r-------------------------------------------------------~0 

D 
~----------------------------------------------------~E 

T 
r-------------------------------------------------------~E s 
r-------------------------------------------------------~1 s 
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N TEST NTC-2A CHECKING SECONDARY IGNITION AND TIMING 
01-----_J 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

TYPICAL SCOPE PATIERN 

FIG. 1 

60 U 50 45 40 H Jo 2S 20 IS 10 S 6CYl 

TYPICAL SCOPE PATIERN 

FIG.2 
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TEST NTC-2A I CHECKING SECONDARY IGNITION AND TIMING 

Perform TEST NTC-1A Before Proceeding 

START TEST 
NTC-2A · ENGINE OFF . 

I 
1 

NOTE: IF ENGINE NOTE : SET THE 
CONNECT A SUITABLE ALLOW THE ENGINE WILL NOT IDLE. SCOPE TO READ 
ENGI NE ANALYZER TO --+ TO IDLE · 1----i MAINTAIN A 1--+ DISPLAY OR PARADE 

THE ENGINE . CONSTANT RPM ABOVE PATTERN· 
IDLE· 

I 

1 
FOLLOW THE EQUIPMENT REPAIR THE INDICATED 

MANUFACTURER'S IS THE SECONDARY NO COMPONENT IN THE 
PROCEDURE FOR IGNITION PATTERN ---'1 SECONDARY IGNITI ON 

PATTERN ANALYSI S· OK? SYSTEM.* 
FIG . I 

YES 

1 
OBSERVE THE IS THE OPEN 

REMOVE ANY SPARK SECONDARY KV LINE. CIRCUIT SECONDARY NO REPLACE THE 
PLUG WIRE. --+ ---'1 VOLTAGE AT LEAST f--i ELECTRONIC 

25KV? IGNITION COIL ·* 
FIG. 2 

YES 

1 
NOTE : ENGINE 

REINSTALL THE TEMPERATURE MUST 
SPARK PLUG WIRE. --+ BE ABOVE 180•F FOR 

FOLLOWING TEST. 

I 

1 
WI TH THE ORB, READ RAISE THE ENGINE DID THE TIMING NO REPLACE THE 

THE TOTAL TI MI NG ---'1 SPEED TO 2000 RPM· f--i ADVANCE CHANGE --+ POWERTRAIN CONTROL 
ADVANCE . WITH RPM? MODULE ·* 

YES 

SECONDARY 
IGNITION AND 
TIMING ADV 

NORMAL. 
TEST PASSED· 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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N TEST NTC-3A CHECKING THE FUEL PRESSURE 
0 1----------l 

T 
R 
0 
u 
B 
L 
E 

c 
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Perform TEST NTC-1 A Before Proceeding 

TYPICAL VIEW 

FIG. 1 
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TEST NTC·3A I CHECKINd tHE FUEL PRESSURE 

Perform TEST NTC-1A Befote Proceeding 

STAAT TEST~ WARNING : BEFORE RELI EVE FUEL 
ANY REPAIRS OR THE ··· IT IS NECES~RY PRESSURE · NTC-3A · REMOVAL OF FUEL ~ TO RELIEVE T r---t PRESSURE GAUGE IS FUEL PRESSURE · SEE GENERAL PERFORMED · . • INFORMATION 9. 1 

y 
I 

1 
CONNECT FUEL 

PRESSURE GAUGE TO 
FUEL RAIL · - IGNITION KEY ON. 

FIG· 1 

I 

1 
WITH THE ORB, IS THE FUEL 

FUEL PRESSURE 
YES IS NORMAL 

ACTUATE THE FUEL PRESSURE BETWEEN r----t SYSTEM TEST. 34 AND 44 PSI? TEST PASSED · 

NO v 

1 t\. 

RECORD THE FUEL IS THE FUEL YES PERFORM TEST 
PRESSURE READING. PRESSURE ABOVE 44 ~ NTC-3B . 

PSI? 

NO 

1 
WITH THE ORB, STOP 

THE FUEL SYSTEM r----. IGNIT ION KEY OFF . 
ACTUATION TEST · 

J 

1 
INSPECT THE FUEL 

YE~ LINES FOR KINKED ARE THERE ANY REPA IR AS 
OR RESTRICTED KINKED OR ~ NECESSARY ·* 

LINES· RESTRICTED LINES? 

NO 

"' 
CONT INUE TEST 

NTC-3A ON THE 
NEXT PAGE · 

r 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-3A CONTINUED - CHECKING THE FUEL PRESSURE 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s TYPICAL VIEW 

FUEL 
LINE 

~ FUEL v ~· FILTER 

I 

FIG. 1 
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TEST NTC·3A CONTINUED - ·C; HECKING THE FUEL PRESSURE 

INSTALL FUEL 
PRESSURE GAUGE 

BE TWEEN F-UEL TANK 
AND FUEL FI LTER· 

FIG. I 

WITH THE ORB, STOP 
THE ACTUATION 

TEST. 

SEE GENERAL 
INFORMATION 9.1 

MONITOR THE FUEL 
GAUGE DURING THE 
FOLLOWING STEP· 

KEY ON. WITH THE 
QRB, ACTUATE THE 

FUEL SYSTEM TEST. 

REMOVE THE FUEL 
GAUGE AND RECONNECT 

DISCONNECJED 
COMPONENTS . 

WHILE MONITORING 
GAUGE, DISCONNECT & 
PLUG VACUUM HOSE TO 

THE FUEL REGULATOR 
AT THE FUEL RAIL· 

RELIEVE FUEL 
PRESSURE. 

SEE GENERAL 
INFORMATION 9 ·I 

IS FUEL PRESSURE AT 
LEAST 5 PSI HIGHER 

THAN PREVIOUSLY 
RECORDED PRESSURE? 

NO 

IS THI S VEHICLE A 
1995 ZJ? 

NO 

RECONNECT FUEL 
PRESSURE GAUGE TO 

THE FUEL RAIL 
SERVICE PORT· 

IS THE FUEL 
PRESSURE ABOVE 34 
PSI AT THIS TIME? 

NO 

REMOVE THE FUEL 
PRESSURE GAUGE mOM 

THE FUEL RAIL . 

F:EPLf 1CE THE FUEL 
f =ILTER· * 

REP LACE THE FUEL 
PV IMP AND SOCK 

ASSEMBLY·* 

S TART THE ENGINE 
A NO ALLOW IT TO 

IDLE· 

TURN ENG INE OFF . 
REPLACE THE FUEL 

PRESSURE 
REGULATOR .* 

TURN ENGINE OFF. 
REPLACE THE FUEL 

PUMP AND SOCK 
ASSEMBLY·* 

*Perform Verifitc.ation TEST VER-2A. **Check connectors - Cleain I repair as necessary. 
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~ TEST NTC·3B Ct I ECKING THE FUEL PRESSURE 

· Perform 'TEST NTC-: : _~__::..B.,;_ef_o_re_P_ro_c_e_ed_i_n.::g __________ ----------~ 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
SI-------­
T 1994 ZJ BODY 

TYPICAL VIEW 

. 

< 

' 
:1::: .... / .. 

. 

I 

. 
FUEL 

FILTEF1 1 

7 ·~ I 
. ;.:::: · .• J ;;! ... 

FU .EL 
Ut.IE FUEL ··l:,:::::: r.;: .. 

······ .r. ·'~ .. 
LINE ·--:, ::: . •. ·~ ~ . · ~. . \ • 

' 

/l~-liif . ~ 
~ I 

8 
FIG. 1 

s FUEL RETURN HOS£ 

FUEL· 
SUPPL't' 

FUEL PUM./SB IUING UNIT 
ELECTRtCAI.COI'III~ECTORS 

YJ BODY 

FUEL SUPPLY 
HOSE 

FIG • .;~ 

FIG. 4 

1080103 

1000102 
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TANK VENT HOSE 

GAUGE SENDER/ 
FUEL PUMP 

ELECTRICAL CONNECTOR 

FIG.3 

TOAN 
APPROVED 
GASOLINE 

CONTAINER 

FUEL 
RETUP~N 

HOSI: 

QUICK 
c::ONNECT 

FITTING 

FIG.S 
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TEST NTC-36 CHECKING THE I =uEL PRESSURE 

Perform TEST NTC-3A Before Proc eeding 
----------------------------------------------------------------------

START TEST 
NTC-3B. 

1 

STOP AC TUATION TEST. 
INSPE1 :T THE FUEL 

LI NES I :oR KINKS OR 
RESH 11 CTI ONS. 

NOTE : THE FUEL TANK RELIEVE FUEL 
MUST BE AT LEAST 114 PRESSUR E · 
FULL TO PERFORM THE ~ 

FOLLOWING TEST· SEE GENEilAL 

1 
CONNECT FUEL 

PRESSURE TEST 
ADAPTER 6541 TO 
THE RETURN LINE . 

FIG· 5 

1 
KEY ON· WITH THE 
ORB, ACTUATE THE 

FUEL SYSTEM TEST. 

WITH THE ORB, STOP 
THE FUEL SYSTEM 
ACTUATION TEST. 

1---l 

f---1 

INFORMATIO~I 9- 1 

F 
N 
N 

PUT OTHER EN 0 0 
THE HOSE INT,J A 

APPROVED 2 GAL. .LO 
GASOLINE CAt-,'· 

I 

OBSERVE THE FUE 
PRESSURE GAUGE· 

RELIEVE FUEL 
PRESSURE· 

SEE GENERAL 
INFORMATION g. 1 

ARE THERE ANY YE REPAIR AS -~ KINKED OR 
RESTRICTED LINES? 

NO 

IS THIS VEHICLE A 
1995 ZJ? 

NO 

INSTALL GAUGE AND 
ADAPTER BETWEEN FUEL 

TANK AND FILTER AT 
THE REAR OF VEH ICLE· 

FIG· 1 

IS THE FUEL 
,PRESSURE BETWEEN 

34 AND 44 PSI? 

NO 

RECONNECT THE FUEL 
RETURN LINE TO THE 

FUEL TANK. 

YE 

NECESS" _':__ 

......-----------' 
REPLACE TH.E FjUEL PUMP AND SOCK 

ASSEMBLY. ~ ~ 

REMOVE THE FUEL 
RETURN LIN£: FROM 
THE FUEL P'JMP AT 

FUEL TP!NK. 
FIGS. 2, 3, 4 

REPAIR THE FUEL 
YE RETURN LINE FDA A 

RESTRICTION AT THE 
FUEL TANK.* 

~_*P_e_r_(l_o_rm ____ Vt ____ er_i_fi_c_a_ti_o_n_T,_'E_S ____ T_V,_'E_R ____ -2_~_. ________ L._**_C ____ h_e_cl ·~connectors - Clean I repair as necessary. 
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~ TEST NTC-38 CONTINUED - CHECKING THE FUEL PRESSURE -

T 
R 
0 
u 
B 
L 
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c 
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T 
E 

T 
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SPECIAL 
TOOL 
6541 

TOAN 
APPROVED 

, /GASOLINE v CONTAINER 

FUEL 
RETURN 

HOSE 

FIG. 1 
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TEST NTC-38 I CONTINUED • CHECKING THE FUEL PRESSURE 

TEST NTC-3B 
CONTINUED FROM 

THE PREVIOUS 
PAGE· 

1 

DISCONNECT THE FUEL 
RETURN LINE FROM THE 

FUEL RAIL. 

I 

ATTACH FUEL PRESSURE PUT OTHER END OF 
TEST ADAPTER 6541 TO THE HOSE INTO AN 

THE FUEL RETURN ~ APPROVED 2 GALLON 
LINE· GASOLINE CAN. 
FIG· 1 

J 

1 
WITH THE ORB, 

IGNITION KEY ON- ~ ACTUATE THE FUEL 
SYSTEM TEST. 

1 
OBSERVE THE FUEL 
PRESSURE GAUGE· 

I 

IS THE FUEL 
PRESSURE BETWEEN 

34 AND 44 PSI? 

NO 

REPAIR THE 
m RESTRICTED FUEL 
~ RETURN LINE TO THE 

FL!EL TANK·* 

REPLACE THE FUEL 
PRESSURE 

REGULATOR-* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair It$ necessary. 
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N TEST NTC-4A CHECKING COOLANT SENSOR CALIBRATION 
0 ' 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
8 
L 
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c 
0 
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E 
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t 
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THERMOSTAT 
HOUSING 1050203 

FIG. 1 
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TEST NTC-4A I CHECKING COOLANT SENSOR CALIBRATION 

Perform TEST NTC-1A Before Proceeding 

START TEST 
NTC-4R . 

1 
WH ILE MON ITORING 

ORB. ALLOW ENGI NE 
TO REACH NORMAL 
OPERATI NG TEMP· 

CABOVE lBO•J 

START THE ENGINE. 

WITH THE ORB. AERO NOTE: IF VEH ICLE 
THE COOLANT TEMP IS ABOVE 

1----l TEMPERATURE SENSOR 1----t 180• , ALLOW ENGiNE 
VALUE. TO COOL UNTIL 

WAS THE COOLANT 
TEMPERATURE VALUE ~~. 
INCREASE A SMOOTH ~ 

TRANS IT I ON? 

YES 

DID THE COOLANT NO 
TEMPERATURE REACH ~ 

lBO•OR ABOVE? 

YES 

lSO•IS REACHED· 

REPLACE THE 
COOLANT SENSOR ·* 

NOTE: INSPECT FOR 
MECHANICAL COOLING 
PROBLEMS BEFORE 

REPLACING SENSOR · 

REPLACE THE 
COOLANT 

TEMPERATURE 
SENSOR·* 

NOTE: INSPECT FOR 
MECHANICAL COOLING 
PROBLEMS BEFORE 

REPLACING SENSOR · 

COOLANT • 
TEMPERATURE 

L-------+1 SENSOR OPERAT ING 
NORMALLY 

TEST PASSED . 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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I . 

~ . TEST NTC-5A CHECKING THROTTLE POSITION SENSOR CALIBRATION 

Perform TEST NTC-1A Before Proceeding 

T 2.5L ENGINE 

R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

4.0L ENGINE 

THROTILE 
POSITION SENSOR 

THAOTILE BODY 

FIG. 1 

lAC 
MOTOR 

TYPICAL VIEW 

FIG.2 
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TEST NTC-5A I CHECKING n i ROTILE POSITION SENSOR CALIBRATION 

Perform TEST NTC-1A Before Proceeding 

' 

START TEST TURN THE ENGINE 
NTC-5A · OFF . 

I 
1 

WITH THE ORB, READ 

IGNIT ION KEY ON. 
THE THROTTLE 

----i POSITION SENSOR 
VOLTAGE · 

I 

1 
NdTE:BTHROTTLE 
MUST E FULLY IS THE VDLf~GEtt . Q NO REPLACE THE 

CLOSED AND AGA INST OR LESS W H HE f-t THROTTLE POSITION 
THROTTLE STOP. THROTTLE CLOSED? SENSOR ·* 

' 

YES 

1 
WHILE SLOWLY OPENING 

li'RS THE VOLTAGE THE THROTTLE TO WIDE NO REPLACE ,TH!t • 
OPEN , WATCH THE CHANGE .. A SMOOTH ~ THROTTLE POSITI ON 

VOL TAGE. TRANS 1 TI ON? SENSOR·* 

YES 

WAS THE MAXIMUM 
VOLTAGE AT LEAST NO REPLACE THE 

3·6 VOLTS AT WIDE ~ THROTTLE POS ITION 
OPEN THROTTLE? SENSOR .* 

YES 

1 
WITH THE DAB, READ IS THE VOLTAGE NO REPLACE THE 

THE MINIMUM BETWEEN - THROTTLE POSITION 
THROTTLE VOLTAGE· 0 AND I . 0 VOLTS? SENSOR.* 

YES 

TPS OPERATING 
NORMALLY. 

TEST PASSED · 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-6A CHECKING MAP SENSOR CALIBRATION 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
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E 
s 
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s VACUUM 

CONNECTION 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 
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TEST NTC-6A I CHECKING MAP SENSOR CALIBRATION 

Perform TEST NTC-1A Before Proceeding 

STAAT TES~ TURN THE ENGINE 
NTC-6A· OFF. 

y I 
1 

TEE IN A VACUUM 
GAUGE IN THE MAP 

SENSOR VACUUM HOSE . 1----l START THE ENGINE· 

FIG. I 

I 

1 "' IS THE READING MAP SENSOR 
ALLOW THE ENGINE WITH THE ORB, READ WITHIN I" OF THE YES OPERATING 

TO IDLE· --I THE MAP GAUGE· f----1 TEED-IN VACUUM ~ NORMALLY. 
GAUGE? 

TEST PASSED· 

NO 

1 
CONNECT AN 

TURN THE ENGINE DISCONNECT THE AUXILIARY VACUUM 
OFF· --I VACUUM GAUGE FROM f----1 PUMP TO THE MAP 

THE MAP SENSOR . SENSOR· 

1 
APPLY 5" OF VACUUM WITH THE ORB, READ INCREASE THE 
TO THE MAP SENSOR. --I AND RECORD THE MAP f----1 VACUUM TO 20" . 

SENSOR VOLTAGE· 

1 
SUBTRACT THE REPAIR THE 

WITH THE ORB, READ VOLTAGE RECORDED WAS THE DIFFERENCE YE~ RESTRICTION IN THE 
AND RECORD THE MAP !-----' AT 20" FROM THAT 1----i BETWEEN 2-3 AND 1----i VACUUM HOSE TO THE 

SENSOR VOLTAGE· RECORDED AT 5" . 2-9 VOLTS? MAP SENSOR·* 

NO 

REPLACE THE MAP 
SENSOR-* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-7 A CHECKING FOR OXYGEN SENSOR SWITCHING 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
5 
T 
5 

TYPICAL VIEW 

FUEL 
PRESSURE 

TEST FITTING 

FIG. 1 
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TEST NTC-7A l CHECKING FOR OXYGEN SENSOR SWITCHING 

Perform TEST NTC-1A Before Proceeding 

ALLOW THE ENGINE 
STAAT TEST~ TO REACH NORMAL 

NTC-7A. OPERATING 
TEMPERATURE. 

v I 
1 

WI TH THE DAB, READ IS THE OXYGEN YES 
THE OXYGEN SENSOR SENSOR STATE f----t TEST PASSED · 

STATE. SWITCHING? 

NO 

IS THE OXYGEN YES PERFORM TEST 
SENSOR LOCKED ON f----t NTC-7B. 

LEAN? 

NO 

1 
WARNING: THE FUEL RELIEVE FUEL INSTALL THE FUEL 

TURN THE ENGINE SYSTEM MUST BE PRESSURE· PRESSURE GAUGE IN 
OFF· I--t OPENED AND MAY BE I--t 1-----i THE FUEL SUPPLY 

UNDER HIGH SEE GENERAL LINE. 
PRESSURE · INFORMAT JON 9. 1 FIG . 1 

J 
1 

ALLOW FUEL PRESSURE 
WITH THE DAB, GAUGE TO STABILIZE WITH THE DAB, STOP 

IGNITION KEY ON . 1-----l ACTUATE THE FUEL 1-----l TO NORMAL FUEL 1-----l THE FUEL SYSTEM 
SYSTEM TEST. PRESSURE · ACTUAT JON TEST . 

J 
1 

DID THE FUEL 
MONITOR THE FUEL PRESSURE GAUGE m REPLACE LEAKING 

PRESSURE GAUGE FOR DROP MORE THAN 10 ----1 INJECTORCSI OR "0" 
1 MI NUTE· PSI? RINGS AS NEEDED ·* 

NO 

CONTINUE TEST 
NTC-7A ON THE 

NEXT PAGE. 

v 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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TEST NTC-7 ~ l CONTINUED - CHECKING FOR OXYGE;N SENSOR SWITCHING 

NOTES . ' . . 
•· 

224 



TEST NTC-7A I CONTIN!J,ED- CHECKING FOR OXY~EN SENSOR SWITCHING 

THE PREVIOUS 
PAGE· 

INSPECT THE AIR 
CLEANER FILTER AND 

INLET DUCTS FOR ~ 
RESTRICTION(S). 

TEST NTC-7A :)­CONTINUED FROM 

..._ _____ ____. 
y ~ 

WERE THERE ANY 
RESTRICTIONS? 

NO 

YES 
~ 

CLEAN THE 
RESTRICTED AIR 

INLET SYSTEM AS 
NECESSARY ·* 

PERFORM TEST 
NTC-!3A· 

v 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
225 

N 
0 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
5 
T 
s 



~ TEST NTC-78 CHECKING FOR OXYGEN SENSOR SWITCHING 

Perform TEST NTC-7A Before Proceeding 

T 
R 
0 
u 
8 
L 
E 

c 
0 
0 
E 

T 
E 

OXYGEN 
SENSOR 

TYPICAL VIEW 

1100103 

sr-----------------------------~~~~Gr-~1------------------------------~ 
T 
5 

CAV 

1 
2 
3 
4 

POWERTRAIN 
CONTROL MODULE 

FIG. 2 

COLOR FUNCTION 

BK/LB SENSOR GROUND 
BK/DG SENSOR SIGNAL 
BK HEAT ER GROUND 
DG/OR FUEL PUMP RELAY OUTPUT 

FIG. 4 

1100104 

100060~ 
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OXYGEN 
SENSOR 

CONNECTOR 

C.AV 

1 
2 
3 

1060504 4 

3 

MJ/XJ BODY 

2 

COLOR FUNCTION 

BK/LB SENSOR GROUND 
BKJDG SENSOR SIGNAL 
BK/TN HEA TEA GROUND 
DGr FUEL PUMP RELAY OUTPUT 

FIG. 3 

CAV COLOR FUNCTION 

1 BKJLB SENSOR GROUND 
2 BK/OR SENSOR SIGNAL 
3 BK/TN HEATER GROUND 
4 OR/DB FUEL PUMP RELAY OUTPUT 10Q0605 

FIG. 5 



TEST NTC-78 J CHECKING FOR OXYGEN SENSOR SWITCHING 

Perform TEST NTC-7A Before Proceeding 

STAAT TEST~ ALLOW THE ENG INE 
NTC- 7B· TO IDLE· 

y I ., 
·. 1 

NOTE: REFER TO 
YES INSPECT THE ENGINE CHECKING ENGINE WERE THERE ANY REPAIR E~G INE 

FOR ANY ABNORMAL f-----f MECHAN ICAL SYSTEMS f-.-+ ABNORMAL VACUUM r---+ VACUUM CO DITION 
VACUUM CONDIT IONS. TEST FOR VAC GAUGE CONDITIONS? AS REQUIRED ·* 

REFERENCE CHART· 

NO 

1 
WITH THE ORB, READ IS THE VOL TAGE NO CONT INUE TEST 
THE OXYGEN SENSOR BELOW D·lO VOLTS? ---1 NTC-7B ON THE 
SIGNAL VOLTAGE· NEXT PAGE. 

YES v 

1 
DISCONNECT THE 
OXYGEN SENSOR 

IGNITION KEY OFF. ~ CONNECTOR.** 

FIG. 1 

I 

1 I 

DISCONNECT THE 
POWERTRAIN CONTROL PUT THE ORB IN 

MODULE CONNECTOR .** f-----f OHMMETER MODE. 

FIG· 2 

I 

1 ' 

PROBE THE OXYGEN REPAIR THE OXYGEN 
SENSOR SIGNAL CKT. IS THE RESISTANCE YES SENSOR SIGNAL CKT 

BELOW 5.0 OHMS? - FOR A SHORT TO 
GROUND·* 

FI GS. 3,4,5 

NO 

REPLACE THE OXYGEN 
SENSOR.* 

*Perform Verification TEST VER-2A. I **Check connec'tors - Clean I repair as necessary. 
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TEST NTC-781 CONTINUED- CHECKING FOR OXYGEN SENSOR SWITCHING 

TEST NTC-78 
CONTINUED FROM 

THE PREVIOUS 
PAGE· 

1 
IGNITION KEY ON. 

1 
START THE ENGINE. 

1 
WITH THE ORB, READ 
THE OXYGEN SENSOR 

STATE · 

TURN THE ENGINE 
OFF. 

WITH THE ORB, 
RESET THE FUEL 

ADAPTIVE MEMORY . 

I 

ALLOW THE ENGINE 
TO REACH NORMAL 

OPERATING 
TEMPERATURE· 

I 

IS THE OXYGEN 
SENSOR STATE 

SWITCHING? 

NO 

YE~ 

REPLACE THE OXYGEN 
SENSOR. 

J 

~ REPAIR COMPLETE .* 

PERFORM TEST 
NTC-13A· 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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• N TEST NTC-8A CHECKING THE OXYGEN SENSOR HEATER 
0 

Perform TEST NTC-1A Before Proceeding 

T 1993 MJ AND 1993-94 XJ BODIES 1995XJ BODY 

R 
0 
u POIJERTRAIN POIJERTRAIN 

B CPNTROL TO FUEL CONTROL TO FUEL 
MODULE GROUND PUMP RELAY MODULE GROUND PUMP RELAY 

L TO OTHER TO OTHER 

E SENSORS SENSORS 

DG/BK BK/LB DG/OR 
BK/LB 

Gnd Ground 

c 
0 
D 
E -= 

T 
E 1160601 2580302 

s 
T YJ BODY ZJ BODY 

s 

POIJERTRAIN TO FUEL 
CONTROL TO FUEL POWERTRAIN PUWP RELAY 
MODULE PUMP RELAY CONTROL 

WODUL.E 

BK/L.S OR/DB HEATED 

BK/LB Ground OXYGEN SENSOR 

Ground 

1070103 1020105 

TYPICAL VIEW 

CAV MJ/XJ YJ ZJ FUNCTION 

1 BI</LB BI</LB 81</LB SENSOR GROUND 
2 BK/00 BK/00 BK/OR OXYGEN SENSOR SIGNAL 
3 BK/TN BK BK/TN GROUND (HEATER) 

1100103 4 DG/* DG/OR OR/DB FUSED IGN SW OUTPUT 
1!110205 

FIG. 1 FIG.2 
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TEST NTC-8A I CHECKING THE OXYGEN SENSOR HEATER N 
0 

Perform TEST NTC-1A Before Proceeding 

T 
R 

TURN IGNITION ON. 0 
START TEST WITH THE ORB , u NTC-8A· ACTUATE THE RSO 

FUEL SYSTEM . B 

I L 
E 

1 
WAIT TWO MINUTES c 

FOR OXYGEN SENSOR WITH THE ORB, READ IS THE VOLTAGE NO 0 VOLTAGE TO -- THE OXYGEN SENSOR -- BETWEEN f---+ TEST PASSED. 
STABILIZE· VOLTAGE· 0.4 AND 0.6 VOLT? D 

E 
YES 

T 1 E 
DI SCONNECT THE NOTE: KEEP THE s 
OXYGEN SENSOR ACTUATOR TEST 

T CONNECTOR· ** -- RUNNING DURING THE 
FOLLOWING STEP · s FJG. I 

I 

1 
WITH THE ORB IN REPAIR THE OPEN 

VOLTMETER MOOE,PROBE IS THE VOLTAGE NO CIRCUIT FROM 
CAVITY 4 IN THE ABOVE 10.0 VOLTS? -- CAVITY 4 OF OXYGEN 

SENSOR CONNECTOR· SENSOR CONNECTOR 
FIG· 2 BACK TO SPLJ CE . * 

YES 

1 
WITH THE DAB IN 

WITH THE ORB, STOP OHMMETER MODE, PROBE IS THE RESISTANCE NO REPAIR THE OPEN 
THE ACTUATOR TEST. --1 THE HEATER GROUND f---1 BELOW S.Q OHMS? --1 GROUND CIRCUIT . * 

CIRCUIT AT CAVITY J . 
FIG· 2 

YES 

REPLACE THE OXYGEN 
SENSOR.* 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC·9A CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NTC·1A or TC·18A Before Proceeding 
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IDLE AIR 
CONTROL 
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MOTOR 
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FIG. 1 
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GY!RD 
YL/BK 
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FIG.2 
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TEST NTC•9A CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NTC-1A or TC-18A Before Proceeding 

t\ 

STMT TEST)-~ WITH THE ORB , SET DID THE ENGINE 
NTC-9A· ENGINE SPEED TO f----1 SPEED SET AT 1100 

1100 RPM. RPM ;t 50 RPM? 

r NO 

1 
DISCONNECT THE 

RETURN THE ENGINE IDLE AIR CONTROL 
TO NORMAL IDLE f--t MOTOR CONNECTOR ·** 

SPEED · 
FIG. 1 

I 

1 
WHILE PROBING THE 

PUT THE ORB IN lAC #1 DRIVER OKT, DID THE VOLTAGE STAY 
VOLTMETER MODE· f--t MOMENTARILY OPEN AND -- BELOW 1 · 0 VOLT? 

CLOSE THE THROTTLE· 
FIG· 2 

NO 

1 
WHILE PROBING THE 
lAC #2 DRIVER CKT, DID THE VOLTAGE STAY 

MOMENTARILY OPEN AND BELOW 1 . 0 VOLT? 
CLOSE THE THROTTLE · 

FIG. 2 

NO 

1 
WHILE PROB ING THE 

DID THE VOLTAGE STAY lAC #3 DRIVER CKT, 
MOMENTAR ILY OPEN AND BELOW 1· 0 VOLT? 
CLOSE THE THROTTLE· 

FIG· 2 

NO 

l 
WHILE PROBING THE 
lAC #4 DRIVER CKT, DID THE VOLTAGE STAY 

MOMENTARILY OPEN AND BELOW J.Q VOLT? 
CLOSE THE THROTTLE· 

FIG· 2 

NO 

IDLE AIR 
YES CONTROL MOTOR 
~ OPERAT ING 

NORMALLY. 
TEST PASSED. 

v 

YES PERFORM TEST 
f-----t NTC-9B . 

YES PERFORM TEST 
---1 NTC-9B. 

YES PERFORM TEST 
---1 NTC-9B · 

YES PERFORM TEST 
---1 NTC-9B · 

v 

CONTINUE TEST 
NTC-9A ON THE 

NEXT PAGE . 

*Perform Verification TEST VER-2A. **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-9A I CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR 

NOTES 
T 
R 
0 
ur-----------------------------------------------------~ 

Br-----------------------------------------------------~ 
L 
Er---------------------------------------------------~ 

cr---------------------------------------------------~ 

or----------------------------------------------------~ 
D 
Er-----------------------------------------------------~ 

Tr-----------------------------------------------------~ 

E 
sr-------------------------------------------~--------~ 

Tr-------------------------------------------------~~ s 
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TEST NTC-9A I CONTINUED - CHECKING THE IDLE AIR C9NTROL MOTOR 

t\. 

TEST NTC-9A ~~ YES CONTINUED FROM INSPECT THE ENGINE WERE THERE ANY REPAIR VACUUM 
THE PREVI OUS FOR ANY VACUUM r--+ VACUUM LEAKS? r--+ LEAKCSJ.* 

PAGE · LEAK CSJ. 

v NO 

1 
DOES THE IDLE AIR 

REMOVE THE IDLE USING ORB, ACTUATE CONTROL MOTOR NO REPLACE THE IDLE 
AIR CONTROL MOTOR· r--- THE lAC MOTOR . i---t PINTLE EXTEND AND f----1 RIA CONTROL 

RETRACT? MOTOR.* 

YES 

AT THIS POI NT 
lAC MOTOR IS 

WORKING NORMALLY· 

TEST PASSED 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NTC-98 CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NTC-9A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s AB, AD, AN, BR 

GY/RD 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

IDLE AIR 
CONTROL MOTOR 

CONNECTOR 

1&10303 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

AB, AD, AN, BR 
YUBK 

FIG. 2 

IDLE AIR 
CONTROL MOTOR 

CONNECTOR 
1510305 

AB, AD, AN, BR 
VT/BK 

FIG. 3 FIG.4 
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POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

IDLE AIR 
CONTROL MOTOR 

CONNECTOR 
1!110304 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

IDLE AIR 
CONTROL MOTOR 

CONNECTOR 
11:110308 



TEST NTC-98 I CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NTC-9A Before Proceeding 

1 
DISCONNECT THE 

POWERTRAIN CONTROL 
MODULE H 

CONNECTOR. ** SEE 
GENERAL INFO 4. 1 

1 
TEST CONTINUITY OF 

EACH OF THE 4 WIRES 
BETWEEN CONNECTORS· 

FIG· 1 THRU 4 

TURN THE ENGINE 
OFF. 

I 

USE AN OHMMETER IN 
THE FOLLOWING 

STEPS· 

I 

IS THE RESISTANCE YES 
BELOW 5.0 OHMS FOR ~ 

EACH CIRCUIT? 

NO 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE·* 

REPAIR ANY WIRE 
CIRCUIT WITH 

RESISTANCE ABOVE 
s.oo FOR AN OPEN ·* 

*Perform Verlflcstlon TEST VER-2A. I **Check connectors - Clean I refM/r as necess•ry. 
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~ TEST NTC-1 OA CHECKING THE PAJl!<fNE~TRAL POSITION SW~TCH 
Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 

POWERTRAIN 
CONTRQ~ MODULE 

1100104 

S ~1 
r---------------------------------------------------~ T 

s 

1100605 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0970602 

FUNCTION 

PARK/NEUTRAL POSITION SW SENSE 

Park/Neutral 
Position 

Switch Sense 

2 
BKJWT 

FIG.2 

POWERTRAIN 
CONTROL MODULE 

WIRE END CONNECTOR 

PARK/NEUTRAL 
POSITION SWITCH 

CONNECTOR 

FIG. 3 
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TEST NTC-10A I CHECKING THE PARK/NEUTRAL POSITION SWITCH 

Perform TEST NTC-1A Before Proceeding 

WITH THE ORB, READ 
START TEST PAAK/~UTRAL 
NTC- !OA. SWITC INPUT 

STATE. 

I 
l 

WHILE MOVING GEAR PARK/NEUTRAL 
SELECTOR IN & OUT DID THE DISPLAY SHOW YES POSITION 
OF PARK & REVERSE, "P/N" AND "0/R"? -- SWITCH NORMAL 
WATCH DAB DISPLAY. 

TEST PASSED· 

NO 

1 
DISCONNECT THE 

PUT THE GEAR POWERTRAIN CONTROL PUT THE DAB IN 
IGNI TION KEY OFF . ____. SELECTOR IN PARK. t----1 MODULE CONNECTOR· ** --I OHMMETER MODE . 

FJG. I 

I 

1 
PROBE THE P/ N SWITCH WHILE MOVING GEAR DID THE DISPLAY 

SENSE AT THE SELECTOR IN & OUT SWITCH FROM BELOW YES REPLACE THE 
POWERTRAIN CONTROL - OF PARK & REVERSE, f--1 5.0 OHMS TO ABOVE t----1 POWERTRAIN CONTROL 
MODULE CONNECTOR· WATCH DAB DI SPLAY. 5.0 OHMS? MODULE ·* 

FIG · 2 

NO 

DID THE DISPLAY YES REPAIR P/N SW ITCH 
STAY BELOW s.o 1---' SENSE CKT FDA A 

OHMS AT ALL TIMES? SHORT TO GROUND·* 

NO 

1 
DISCONNECT THE TEST THE P/N 

PARK/NEUTRAL USE AN EXTERNAL POSITION SWITCH CONTINUE TEST 
POSITION SWITCH f--1 OHMMETER IN THE 1---' SENSE CKT FOR r----+ NTC-JOA ON THE 

CONNECTOR· ** FOLLOWING STEP. RESISTANCE· NE XT PAGE . 
FJG. 3 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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N TEST NTC-1 OA 1 CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH 
0 1---------' 

T 
R NOTES 
0~---------------------------~ 
u 
Br------------------------------~ 
L 
Er-------------------------------~ 

c 
Or-------~----------------------------~--------------~ 
D 
Er---------------------------------------------------~ 

T 
Er-----------------------------~ s 
Tr----~-------------------------~ 
s 
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TEST NTC-1 OA I CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH 

~ 

WITH THE ORB, READ 
STAAT TEST~ PARK/NEUTRAL 

NTC-lOA · SWITCH INPUT 
STATE· 

I 
1 

WHILE MOVI NG GEAR PARK/NEUTRAL 
SELECTOR IN ~ OUT DID THE DISPLAY SHOW YES POSITION 
OF PARK & REVERSE, "P/N" AND "0/R"? ~ SWITCH NORMAL · 
WATCH ORB DISPLAY· 

TEST PASSED· 

NO v 

1 
DISCONNECT THE 

PUT THE ORB IN PUT THE GEAR POWERTRAIN CONTROL 
IGNITI ON KEY OFF· r---. SELECTOR IN PARK . ---1 MODULE CONNECTOR·** ---1 OHMMETER MODE · 

FIG. 1 

I 

1 
PROBE THE P/N SWITCH WHILE MOVING GEAR DID THE DISPLAY 

SENSE AT THE SELECTOR IN & OUT SWITCH FROM BELOW YE~ REPLACE THE 
POWERTRAIN CONTROL ---1 OF PARK & REVERSE, ---1 5.0 OHMS TO ABOVE ---1 POWERTRA IN CONTROL 
MODULE CONNECTOR· WATCH ORB DISPLAY · 5·0 OHMS? MODULE·* 

FI13 · 2 

NO 

DID THE DISPLAY YES REPAIR P/N SWI TCH 
STAY BELOW 5.0 ---1 SENSE CKT FOR A 

OHMS AT ALL TIMES? SHORT TO GROUND·* 

NO 

1 I 

DISCONNECT THE TEST THE PIN 
PARK/ NEUTRAL USE AN EXTERNAL POSITION SW ITCH CONTINUE TEST 

POSITION SWITCH - OHMMETER IN THE r---. SENSE CKT FOR f----t NTC-lOA ON THE 
CONNECTOR·** FOLLOWI NG STEP· RESISTANCE· NEXT PAGE· 

FIG · 3 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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N TEST NTC-11A CHECKING THE PCM POWER AND GROUND CIRCUITS 
01----------' 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 

POWERTRAIN 
CONTROL MODULE 

1100104 

S ~1 
r---------------------------~--------------------------~ T 

s 

FIG. 2 

MJ/XJ YJ 
BK!TN BK 

FIG.4 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1!lOOeOC 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1510302 

242 

11 

9 
Fused Ignition 
Switch OUtput 

MJ/XJ YJ 
BKJTN BK 

FIG.3 

MJ/XJ 

DB 

FIG.5 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1510301 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

ZJ 

LB/RD 
1510401 



TEST NTC-11A I CHECKING THE PCM POWER AND GROUND CIRCUITS 

Perform TEST NTC-1A Before Proceeding 

DISCONNECT THE 
START TEST POWERTRA IN CONTROL PUT THE ORB IN 
NTC-IIA· IGNITI ON KEY OFF. 1------1 MODULE CONNECTOR · ** ~ OHMMETER MODE. 

FIG. I 

' l 
1 

PROBE CAVI TY 5 IN 
THE PCM CONNECTOR· IS THE RESISTANCE ~ REPAIR THE OPEN 

BELOW 5.0 OHM? GROUND CKT·* 

FIG· 2 

' YES 

1 
PROBE CAVITY 11 IN 
THE PCM CONNECTOR· IS THE RESISTANCE NO REPAIR THE OPEN 

BELOW 5.0 OHM? f---t GROUND CKT ·* 

FIG · 3 

' YES 

1 
PROBE CAVITY 12 IN 
THE PCM CONNECTOR. IS THE RESISTANCE ~ REPAIR THE OPEN 

BELOW 5.0 OHM? GROUND CKT·* 

FIG· 4 

' YES 

1 
PROBE CAV ITY 9 IN REPAIR THE OPEN 

TURN IGNI TION ON. THE PCM CONNECTOR· IS THE VOLTAGE NO FUSED IGNITION 
PUT THE ORB IN 1---t _. ABOVE 10· 0 VOLTS? _. SW ITCH OUTPUT 

VOLTMETER MODE · CKT·* 
FIG· 5 

I YES 

1 
PCM POWER AND 

RECONNECT THE GROUND CIRCUI TS 
POWERTRAIN CONTROL ARE NORMAL· 
MODULE CONNECTOR · 

TEST PASSED. 

*Perform Verification TEST VER-2A. I 1rlrCheck connectors - Clean I repair as necessary. 
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~ TEST NTC-12A CHECKING THE ENGINE VACUUM 

Perform TEST NTC-1A Before Proceeding 

T 
R 
0 
u 
B 
L 
E 

c 
0 
D 
E 

T 
E 
s 
T 
s 

NORMAL READING 
RANGE AT IDLE 
@SEALEVEL 

FIG. 1 
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TEST NTC-12A l CHECKING THE ENGINE VACUUM 

Perform TEST NTC-1A Before Proceeding 

CONNECT A VACUUM 
GAUGE TO THE 

ENGINE· 

START TEST~ 
NTC-12A . ~r 

~----,vi ~--~~----~ 

1 
ALLOW THE ENGINE 

TO IDLE· 

1 
OBSERVE THE VACUUM 

GAUGE READ ING AT 
IDLE· 

FIG· 1 

NOTE: THE NORMAL 
VACUUM READING WILL 

~ VARY ACCORDING TO 
THE ALTITUDE· 

I 

IS THE VACUUM 
GAUGE READING NO PERFORM TEST 

BETWEEN 13" AND ----+ NTC-1 3A · 
22" STEADY? 

YES 

ENGINE VACUUM 
NORMAL. 

TEST PASSED· 

*Perform Verification TEST VER-2A. I **Check connectors - Clean I repair as necessary. 
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~ TEST N~C-13A CHECKING THE ENGINE MECHANICAL SYSTEMS 

Perform TEST NTC-1A, NTC-7A, NTC-78, or NTC-12A Before Proceeding 

T At this point in the diagnostic test procedure, you have determined that all of the engine electrical 
R systems are operating as designed; therefore, they are not the cause of the drlveablllty problem. 
0 The following additional items should be checked as possible mechanical causes of the problem: 
U 1. ENGINE VACUUM- must be at least 13 inches in neutral (see below) t 
B l 2. ENGINE VALVE TIMING- must be within specifications 

E 3. ENGINE COMPRESSION- must be within specifications 

C 4. ENGINE EXHAUST SYSTEM- must be free of any restrictions 
0 
D 5. ENGINE PCV SYSTEM- must flow freely 
E 

6. ENGINE DRIVE SPROCKET- must be properly positioned 

T 
E 7. TORQUE CONVERTER STALL SPEED- must be within specifications 

s 
T 8. POWER BRAKE BOOSTER- no internal vacuum leaks 

S 9. FUEL- must be free of contamination 

1 o. FUEL INJECTOR- plugged or restricted injector; control wire not connected to correct injector 

NOTE: If you came to this test from the oxygen sensor, and the rich or lean condition is not caused 
by one of the first items above, replace the powertrain control module and perform TEST 
VER-2A (Road Test Verification) . 

Always look for any Technical Service Bulletins that may relate to the problem. 

t The readings below are only indicators of possible mechanical engine problems. 

NORMAL READING 
RANGE AT IDLE 

RESTRICTED 
EXHAUST (DROPS 
TOWARDS ZERO 
AS ENGINE RPM 

INCREASES) 

BLOWN HEAD 
GASKET AT IDLE 

POOR VALVE 
SEATING AT IDLE 

NORMAL READING 
(RAPID ACCELERATION/ 

DECELERATION) 

STICKING VALVE 
AT IDLE 

246 

WORN RINGS OR 
DILUTED OIL 

RAPID ACCELERATION/ 
DECELERATION . 

WORN VALVE GUIDES 
(STEADIES AS ENGINE 

SPEED INCREASES) 

LATE VALVE TIMING, 
VACUUM LEAK 

AT IDLE 

WORN VALVE 
SPRINGS 

(MORE PRONOUNCED 
AS ENGINE SPEED 

INCREASES) 



TEST NTC·13A ·1 CHECKING THE ENGINE MECHANICAL SYSTEMS 

Perform TEST NTC-1A, NTC-7A, NTC-78, or NTC-12A Before Proceeding 

NOTES 
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~ TEST SC-1 A CHECKING ~PEED CONTROL OPERATION 

E Perform TEST TC-1A Befpre Proceeding 
. ~----------~~------~-------------------------------~-----~ E MJ/XJBODY 

D 

c 
0 
N 
T 
R 
0 
L 

T 
E 
s 
T 
s 

PO'v/ERTRAIN 
CONTROL 
MODULE 

PO'v/ERTRAIN 
CONTROL 
MODULE 

DBI'v/T 
I n Sw Out ut 

YL/RD 
S/C On/Off Sw Sense 

\tiT /LG 
S/C ResuMe Sw Sense 

BR/RD 
SIC Co~st/Set Sw Sense 

'v/T /PK 
Bra.ke Switch Sense 

TN/RD 
S/C V~c Sol Control 

SERVO 
SOLENDlDS 

LG/RD 
S/C Vent Sol Control 

\JT /RD 
I n Sw Output 

SPEED CONTROL 
S\t/ITCH 

DB/RD 
S/C Bra.ke 
Sw Output 

BRAKE 
LAMP 

svncH 

1270204 

CLOCK 
SPRING SPEED CONTROL 

S'v/ITCH 
YL/RD 

SIC On/Off Sw Sense 
. \tiT /LG 

S/C ResuMe Sw Sense 
BR/RD 

S/C Coa.st/Set Sw Sense 

BR 
Bra.ke Switch Sense 

TN/RD 
S/C Voc Sol Control 

LG/RD 
SIC Vent Sol Control 

SERVO 
SOLENOIDS 
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DB I• 

YL/RD 

\JT 

BR/RD 

DB/LG 
SIC Broke 
Sw Output 

BK 

127020S 



TEST SC-1A CHECKING SPEED CONTROL OPERATION S 
p 

Perform TEST TC-1 A Before Proceeding E 
r--------------------=--------------------------------------------~ . 

KEY ON, WITH THE 
STAAT TEST~ ORB, MONITOR THE 

SC-1A · SPEED CONTROL 
SWITCH INPUTS · 

r I 
1 

WHILE OBSERVING 
DISPLAY, PRESS THE 
SPEED CONTROL "ON" 

S)VITCH. 

1 
WHILE OBSERVING 

THE 'OISPLAY, PRESS 
THE SET SWITCH 
SEVERAL TIMES· 

. 

1 
WHILE OBSERVING 

THE DISPLAY, PRESS 
THE RESUME SWITCH 

SEVERAL TIMES· 

1 
WHILE OBSERVING 

THE DISPLAY, PRESS 
THE BARKE PEDAL 

SEVERAL TIMES· 

1 
WHILE OBSERVING 

THE DISPLAY , MOVE 
THE GEAR SELECTOR 

TO DRIVE . 

*Perform Verification TEST VER-4A. 

DOES THE ORB SHOW NO PERFORM TEST 
SPEED CONTROL ----t SC-2A · 

SW!l'CH "ON"? 

YES v 

DOES THE ORB SHOW NO PERFORM TEST 
SET SWITCH "PR " ----t SC-JA . 

AND "AE"? 

YES 

DOES THE DAB SHOW NO PERFORM TEST 
RESUME SWITCH "PR" ~ sc~JB . · 

AND "RE "? 

YES v 

DOES THE DAB SHOW NO PERFORM TEST 
BRAKE SWITCH "PA" f-----t SC-4A· 

AND "AE "? 

YES 

ODES THE ORB SHOW NO PERFORM TEST 
P/N SWITCH "0/R"? ~ SC-5A· 

YES 
y 

CONTINUE TEST 
SC-lA ON THE 

NEXT PAGE· 

**Check connectors - Clean I repair as necessary. 
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s TEST SC-1A p 
E 
E MJ/XJ BODY 

D 

c 
0 
N 
T 
R 
0 
L 

T 
E 
s 
T 
5 

ZJ BODY 

CONTINUED- CHECKING SPEED CONTROL OPERATION 

~~~~JD~B~;FUSE~~~~~~~~=u~t IIGNITION A. 

PO'w'ERTRAIN 
CONTROL 
MODULE YLIRD 

SIC On/Off Sw Sense 
'w'T/LG 

SIC ResuMe Sw Sense 
BR/RD 

SIC Co~st/Set Sw Sense 

'w'T/PK 
Br~ke Switch Sense 

TN/RD 
SIC Vac Sol Control 

LG/RD 
SIC Vent Sol Control 

GNITIDN OR/BK 

PO'w'ERTRAIN 
CONTROL 
MODULE YLIRD 

SIC On/Off Sw Sense 
IJT /LG 

SIC ResuMe Sw Sense 
BR/RD 

SIC Coast/Set Sw Sense 

BR 
Brake Switch Sense 

TN/RD 
SIC Vac Sol Control 

LG/RD 
SIC Vent Sol Control 

SPEED 
CONTROL SERVO 

CONNECTOR 

3 4 

CAV COLOR FUNCTION 

1 BK GROUND 

DB/RD 
SIC Brake 
Sw Output 

CLOCK 
SPRING 

DB/LG 
SIC Broke 
Sw Output 

2 DB/* SC BRAKE SWITCH OUTPUT 
3 LG/RD SC VENT SOLENOID CONTROL 

1260602 4 TN/AD SC VACUUM SOLENOID CONTROL 

FIG. 1 
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TEST SC-1A I CONTINUED- CHECKING SPEED CONTROL OPERATION 

1\ 

TEST SC-lR ~~ KEY OFF, , 
YES CONTINUED FROM DISCONNECT THE IS ANY TERMINAL REPA IR AS 

THE PREV IOUS SPEED CONTROL 1-t DAMAGED, PUSHED 1-t NECESSARY· * 
PAGE. SERVO CONNECTOR·** OUT OR MISWIRED? 

v 
NO 

1 
WITH THE DAB IN 

OHMMETER MODE, PROBE IS THE RESISTANCE NO REPAIR THE OPEN 
THE GROUND CIRCUIT. BELOW 5.0 OHMS? 1-t GROUND CIRCUIT.* 

FIG ·1 

YES 

1 1\ 
WITH THE ORB IN 

TURN IGNI TION ON, VOLTMET EASMODE, IS THE VOLTAGE NO PERFORM TEST 
PRESS THE SC "ON" 1-t PROBE THE C BRAKE ____. ABOVE 10 VOLTS? -----+ SC- 1B 

SWITCH · SWITCH OUTPUT. 
FIG· I 

YES 
.. 

1 
RECONNECT THE S~EED TURN ENGINE OFF, 

CONTROL SERV (IGNITION ONl WITH DOES THE THROTTLE YES PERFORM TEST 
CONNECTOR· START ____. THE ORB, ACTUATE t----1 OPEN AND CLOSE? ______. SC-6A. 
ENG INE, ALLOW TO THE SPEED CONTROL 

IDLE 1 MI NUTE· SERVO SOLENOIDS . 

NO 

1 
KEY OFF, ATTACH A VACUUM 

bJSCONNECT THE GAUGE TO THE DOES THE VACUUM NO REPAIR THE VACUUM 
V~CUUM SUPPLY TO t----1 DISCONNEC TED HOSE· f----1 GAUGE READ f----1 SUPPLY FOR A LEAK 

THE SPEED CONTROL START ENGINE . MANIFOLD VACUUM? OR RESTR ICTION .* 
SERVO· 

YES 

1 
TURN ENGINE O~F. 

DOES THE VACUUM OBSERVE VACUUM NO REPLACE THE VACUUM 
GAUGE FOR 10 HOLD FOR AT LEAST ____. RESEVOJR.* 

SECONDS . 10 SECONDS? 

YES 

CONTINUE TEST 
SC-I A ON THE 

NEXT PAGE. 

v 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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~ TEST SC-1A I CONTINUED- CHECKING SPEED CONTROL OPERATION 

Er-------------------------------------------------------~ 
g NOTES 

c 
Or-----------------------------------------------------~ 
N 
T~----------------------------------------------------~ 
R 
0~------------------------------------------------~--~ 

L r-------------------------------------------------------~ 
T~------------------------------------------------------~ 
E 
s~------------------------------------------------------~ 

T 
s r-----------------------------------------------------~ 
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TEST SC-1A I CONTINUED - CHECKING SPEED CONTROL OPERATION s 
p 

~----------------------------------------------------~E 

TEST SC-lA 
CONTINUED FROM 

THE PREVIOUS 
PAGE. 

INSPECT THE 
THROTTLE CABLE· 

*Perform Verification TEST VER-4A. 

IS THE CABLE 
DI SCONNECTED OR 

DAMAGED? 

NO 

REPAIR AS 
NECESSARY. * 

REPLACE THE SPEED 
CONTROL SERVO· * 

I *"Check connectors - Clean I repair as necessary. 
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srT=E=S~T~S~C--1-B~~C~H=E~C~KI~N~G~S~P=E=E~D~C~O~N=TR_O_L_O __ PE_R_A_T_IO-N------------------------~ 
p 
E Perform TEST SC-1A Before Proceeding 

· ~--------~~~~~----------------------------~ 
E MJ/XJ BODY 

D 

c 
0 
N 
T 
R 
0 
l 

T 
E 
s 
T 

PO\J(RTRAIN 
CONTROL 
MODUL£ YLIRD 

SIC On/ Off Sw Se nse 
\JT /LG 

SI C Res~~P Sw Sense 
BR/RD 

SIC CoQst/Set Sw Sense 

\JT / PK 
BrQke Switch Sense 

1270204 

ZJ BODY 

PO\oi(RTRAIN 
CONTROL 
MODULE YL/RD 

SIC On/Off Sw SenSP 

\JT/LG 
S/C ResvMe Sw Sens~ 

BR/RD 
S IC CoQst/Set Sw Sense 

BR 
BrQke Switch Sense 

TN/ RD 
SIC Vn c Sol Contr ol 

LG/RD 
3 SIC V ent Sol Control 

127020!5 

5~~~--------------------------------.-----------------------------------------~ 
MJ/XJ BODY ZJ BODY 

BRAKE 
LAMP 

SWITCH 
CONNECTOR 

2 

CAV COLOR 

1 YLJRD 
2 WT/TN 
3 WT/PK 
4 DB/RD 
5 PK!* 
6 BK 

1290401 

FUNCTION 

SPEED CONTROL ON/OFF SWITCH SENSE 
BRAKE LAMP SWITCH OUTPUT 
BRAKE SWITCH SENSE 
SPEED CONTROL BRAKE SWITCH OUTPUT 
FUSEDB(+) 
GROUND 

FIG. 1 

BRAKE LAMP 
SWITCH CONNECTOR 

SPEED CONTROL 
SERVO CONNECTOR 

Switchod SC 
Relay Output 

Circuit 

FIG. 3 

BRAKE LAMP 
SWITCH CONNECTOR 

CAV COLOR 

1 WT/PK 
2 BK . 
3 YLJRD 
4 DB!RD 
5 WT!TN 
6 PK!DB 

ZJ BODY 

SPEED CONTROL 
SERVO CONNECTOR 

254 

2280504 

FUNCTION 

BRAKE SWITCH SENSE 
GROUND 
S/C ON/OFF SWITCH OUTPUT 
S/C BRAKE SWITCH OUTPUT 
BRAKE LAMP SWITCH OUTPUT 
FUSEDB(+) 

FIG. 2 

2280503 

FIG.4 



TEST SC-1 8 I CHECKING SPEED CONTROL OPERATION ~ 
Perform TEST SC-1A Before Proceeding E 
~~~~~------------~--------------------------------~ 

KEY OFF, 
YE~ START TEST DISCONNECT THE IS ANY TERMINAL REPAIR AS 

SC- lB· BRAKE SWITCH i--t DAMAGED, PUSHED 1--i NECESSARY ·* 
CONNECTOR ·** OUT OR MI SWIRED? 

NO 

1 
WITH THE ORB IN 

KEY ON , PRESS THE VOLTMETER MODE, IS THE VOLTAGE NO REPAIR THE OPEN 
SIC "ON" SWITCH. ~ PROBE THE SIC ON/OFF f-----1 ABOVE JQ. Q VOLTS? 1--i SIC SWITCH SENSE 

SWITCH SENSE . CIRCUIT .* 
FIG· l OR 2 

YES 

1 
TEST THE S/C BRAKE 

KEY OFF, USE AN SWITCH OUTPUT IS THE RESISTANCE NO REPAIR THE OPEN 
OHMMETER IN THE f-----1 CIRCUIT FOR ~ BELOW s.o OHMS? 1--i SIC BRAKE SWITCH 
FOLLOWING STEP. RESISTANCE . OUTPUT CI RCUIT.* 

FJG.3 OR 4 

YES 

REPLACE THE BARKE 
SWITCH. * 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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S TEST SC-2A CHECKING THE SPEED CONTROL ON/OFF SWITCH 
p 
E Perform TEST SC-1A Before Proceeding 
~--------~----------~----------------------------------~ 

E MJ/XJ BODY 

D 

C 
POIJERTRAJN 

CONTROL 
MODULE 

0 
YL/RD 

S/C On/Off Sw Sense 
1./T/LG 

SIC R~SUMe Sw s~ns~ 
BR/RD 

SIC Coas t/S~t Sw Sense 

\.IT /PK 

N 
T 
R 
0 
L 

Brake Swl tc:h Sense BRAKE 
j-~~~~~~~~==~~=========;~s~~~~H 

TN/RD 

T 
E 
s 
T 

SIC Vac Sol Control 
LGi'RD 

.~ : ~.- ~~l.2.£t.....Contr- ol 

1270204 

ZJ BODY 

PO\.IERTRAJN 
CONTROL 
MODULE YL/RD 

SIC On/OH Sw S~nse 

1./T / LG 
SIC Re suMe Sw Sense 

BR/RD 
SIC Coast /Set Sw Sense 

BR 
Bro.ke Swit c h Sense 

TN/ RD 
SIC Vac Sol Control 

LGIRD 
3 SIC V Pn t Sol Contr o l 

127020!1 

sr-------------------------------------------------------~ 
MJ/XJ BODY 

ZJ BODY 

2 

CAV COLOR 

1 YlJRD 
2 DBJW 
3 WT 
4 BAIRD 

SPEED CONTROL 
SWITCH CONNECTOR 

3 

CAV COLOR 

1 YLJAD 
2 WT!LG 
3 BAIRD 

1260605 4 DB/WT 

FUNCTION 

SIC ON/OFF SWITCH SENSE 
FUSED ION SWITCH OUTPUT 
SIC RESUME SWITCH SENSE 

FUNCTION 

SC ON/OfF SWITCH SENSE 
SC RESUME SWITCH SENSE 
SC COAST/SET SW SENSE 
FUSED IGN SW OUTPUT 

FIG. 1 

CAV COLOR 

49 YLJRD 

SIC COAST SET SWITCH SENSE 1220301 

FIG.2 
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FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

SPEED CONTROL ON/OFF 
SWITCH SENSE 

1060308 

FIG. 3 



TEST SC-2A J CHECKING THE SPEED CONTROL ON/OFF SWITCH 

Perform TEST SC-1A Before Proceeding 

t\ 

STAAT TEST~ DISCONNECT THE IS ANY TERMINAL YE~ REPAI R AS 
SC-2A· SPEED CONTROL f---1 DAMAGED, PUSHED f---1 NECESSARY. * 

SWITCH. ** OUT DR M! SWIREO? 

NO 

1 
PROBE THE FUSED REPA IR THE OPEN 

PUT THE ORB IN IGNITION SWITCH IS THE VOLTAGE NO FUSED I GN 1T1 ON 
VOLTMETER MODE. f---1 OUTPUT. . f---1 ABOVE JQ.Q VOLTS? t--1 SWITCH OUTPUT 

CIRCUIT.* 
FIG. ! OR 2 

YES 

1 
CONNECT A JUMPER THE SPEED CONTROL 
WIRE BETWEEN THE ON/ OFF SWITCH 
FUSED IGN SWITCH - SENSE. 
OUTPUT AND· . . · 

FIG. I DR 2 

I 

1 
WITH THE ORB, READ 
THE SPEED CONTROL DOES THE ORB SHOW YE~ REPLACE THE SPEED 

ON/OFF SWITCH "SIC SW ON"" ? f---1 CONTROL ON/OFF 
STATUS· SWITCH. * 

NO 

1 
REMOVE THE JUMPER, KEY OFF , 

RECONNECT THE DISCONNECT THE IS ANY TERMINAL YE~ REPA IR AS 
SPEED CONTROL t--1 POWERTRAIN CONTROL f---1 DAMAGED, PUSHED t--1 NECESSARY.* 

SWITCH· MODULE· ** OUT OR MISWIREO? 

INO 

1 
WITH THE ORB IN 

KEY ON, PRESS THE VOLTMETER MODE, IS THE VOLTAGE YES REPLACE THE 
SI C "ON" SWITCH. - PROBE THE SIC ON/OFF - ABOVE 10 .0 VOLTS? - POWERTRAIN CONTROL 

SENSE. CAV. 49 MODULE ·* 
FIG.J 

NO 

REPAIR THE OPEN 
SIC ON/OFF SWITCH 

SENSE CIRCUIT. * 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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~ ,_T_E_S_T_S_C_-_3_A__, CHECKING THE SPEED CONTROL SET/RESUME SWITCH 

EJ-Pe_rl_o_r_m_T_E_S_T_S_C_-_1_A_B_e~fo~r~e~P~ro~c~e~e~d~in~g~--------------------------------------~ 
E 
D 

c 
0 
N 
T 
R 
0 
L 

T 
E 
s 
T 
s 

MJ/XJ BODY 

DBI\JT 
IIGNITIDN; DB 

FUSE 
Fused Ign Sw Output 

PO\JERTRAIN 
CONTROL 
MODULE 

B2 
~ 
@g 

~ 

~ 

~ 

SPEED CONTROL 
SWITCH CONNECTOR 

3 

CAV COLOR 

1 YLJRD 
2 WT/LG 
3 BR/RD 

1260605 4 DB/WT 

YL/RD 
SIC On/Off Sw Sense 

\JT /LG 
SIC ResuMe Sw Sense 

BR/RD 
SIC Coa.st/Set Sw Sense 

\JT /PK 
Br nke Switch Sense 

TN/RD SERVO 
SOLENOIDS SIC Vo.c Sol Control 

0 0 0 r LG/RD 
SIC Vent Sol Control 

\.QQQ..~ 

f' Q Q Q 

j_BK 

FUNCTION 

SC ON/OFF SWITCH SENSE 
SC RESUME SWITCH SENSE 
SC COAST/SET SW SENSE 

CAV 

48 

FUSED IGN SW OUTPUT 

FIG. 1 

258 

SPEED CONTROL 
S\JITCH 

-· • 
~ 

-

DB/RD 4 
SIC Bra.ke 
Sw Output 

COLOR FUNCTION 

BRAKE 
LAMP 

S\JITC H 

i • I. 
BK 

-== --

1270204 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

BFVRD SPEED CONTROL COAST SET 
SWITCH SENSE 

1060305 

FIG.2 



TEST SC-3A I CHECKING THE SPEED CONTROL SET/RESUME SWITCH s 
p 

Perform TEST SC-1A Before Proceeding E 
E 
D 

START TEST YES CONTINUE TEST c SC-3A. IS THIS A "ZJ"? ~ SC-3A ON THE 
NEXT PAGE. 0 

v N 
NO T 

1 R . 0 
WITH THE ORB IN WHILE OBSERVING WAS THE VOLTAGE L VOLTMETER MODE. THE VOLTMETER . ABOVE JQ.Q VOLTS NO REPLACE THE SPEED 

BACKPROBE THE SIC r--t PRESS THE SIC SET 1---1 AS SWITCH WAS f----1 CONTROL SWITCH·* 
SET SWITCH SENSE. SWITCH. PRESSED? 

FIG .! T 
YES E 

s 
1 T 

s 
KEY OFF DISCONNECT IS ANY TERMINAL YES REPAIR AS 

THE POWERTRAIN DAMAGED. PUSHED f----1 NECESSARY.* 
CONTROL MODULE·** OUT DR MISWIRED? 

NO 

1 
KEY ON, WITH THE ORB WHILE OBSERVING WAS THE VOLTAGE 

YES IN VOLTMETER MODE, THE VOLTMETER, ABOVE JQ .Q VOLTS REPLACE THE 
PROBE THE SIC SET r--- PRESS THE SIC SET r--t AS SWITCH WAS r---+ POWERTRA IN CONTROL 

SWI TCH SENSE, CAV.48 SWITCH. PRESSED? MODULE ·* 
FJG.2 

NO 

REPAIR THE OPEN 
SIC SET SENSE 

CIRCUIT ·* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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Z.J BODY 

'w'T /RD 
I n Sw Output 

PO'w'ERTRAIN 
CONTROL 
MODULE 

CLOCK 
SPRING SPEED CONTROL 

S'w'ITCH 

CAY COLOR 

1 YL.JRD 
2 DB/* 
3 WT 
4 BR/RD 

YL/RD 
S/C On/Off Sw Sense 

'w'T /LG 
S/C ResuMe Sw Sense 

BR/RD 
S/C Co~st/Set Sw Sense 

BR 
Bra.ke Switch Sense 

TN/RD 
S/C V~c Sol Control 

SERVO 
SOLENOIDS 

LG/RD 
S/C Vent Sol Control 

SPEED CONTROL 
SWITCH CONNECTOR 

NOTE: THE CONNECTOR MUST 
BE CONNECTED TO 
PERFORM THIS STEP. 

2 

FUNCTION 

SIC ON/OFF SWITCH SENSE 
FUSED IGNITION SW OUTPUT 
SIC RESUME SWITCH SENSE 
SIC COAST/SET SWITCH SENSE 1260401 

FIG. 1 

260 

CAY 

48 

DB/liE 

YL/RD 

'w'T 

BR/RD 

DB/LG 
S/C Br~ke 
Sw Output 

COLOR FUNCTION 

1270205 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

BR/RD SPEED CONTROL COAST SET 
SWITCH SENSE 

1080305 

FIG.2 



TEST SC-3A I CONTINUED - CHECKING THE SPEED CONTROL SET/RESUME SWITCH s 
p 

~------------------------------------------------------~E 

t\ 

TEST SC-JA7 WITH THE ORB IN 
CONTI NUED FROM VOLTMETER MODE, IS THE VOLTAGE NO REPLACE THE SPEED 

THE PREVIOUS BACKPROBE THE SIC 1---1 ABOVE 10· 0 VOLTS? 1---1 CONTROL SWITCH. * 
PAGE· SET SWITCH SENSE . 

FJG. l 

YES 

1 
WH ILE OBSERV ING WAS THE VOLTAGE 
THE VOLTMETER , BELOW 1. 0 VOLTS AS NO REPLACE THE SPEED 

PRESS THE SIC SET SWITCH WAS ---1 CONTROL SWITCH·* 
SWITCH . PRESSED? 

YES 

1 
KEY OFF DISCONNECT IS ANY TERMINAL YE~ · REPA IR AS 

THE POWERTRAIN DAMAGED , PUSHED 1---1 NECESSARY.* 
CONTROL MODULE·** OUT OR M!SWIREO? 

NO 

1 
KEY ON, WITH THE ORB 

IN VOLTMETER MODE. IS THE VOLTAGE NO REPAIR THE OPEN 
PROBE THE SIC SET ABOVE 10 .0 VOLTS? ~ SIC SET SENSE 

SWITCH SENSE, CAV .48 CIRCUIT ·* 
FIG·2 

YES 

REPLACE THE 
POWERTRAI N CONTROL 

MODULE·* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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~ rT=e=s=T=-:S:-:C:--3-:-:8:--r-::C::-H:::E:=C::K=IN:-:G:-::T::-H:-:E:-::S:-::P:-:E:=E-:-D-:C-:O-N""'"TR-O-L-S-E-T-/R-E-S-U-M-E-S-W-IT_C_H-----------., 

E~Pe~rl~o~r~m~T~E~S_T~S~C--1~A~B~e~f~o~re~P~r~o~c~ee=d=l~ng~----------------------------------------~ 
E MJ/XJ BODY ZJ BODY 

D 

C PDVERTRA[N 
CON TROL 0 MODULE 

N 
T 
R 
0 
L 

T 
E 
s 
T 

YLIRD 
___ SIC On/ OFF Sw SPnsp 

111/LG 
SIC R~SUMe Sw s~nse 

BR /R O 
SIC Co~st/Spt Sw Spnse 

IJT/PK 
Brak<' Sw;tch Sl'nSl' 

1270204 

POIIERTRAJN 
CONTROL 
MODULE YL/RD 

SIC On/OFf Sw Sensl' 

IJT ILG 
SIC Res~Me Sw Sens e 

BR/RD 
SIC Coast/Set Sw Sensp 

BR 
Bro.k e Swl"tch Sense 

TN/RD 
SIC Vac Sol Cont rol 

LG/RD 
53 SIC Vent Sol Control 

CLOCK 
SPR[NG 

127020!5 

8~--------------------------------------------------------------------------------------------~ 
MJ/XJ BODY 

CAY COLOR 

1 YUAD 
2 DB/* 
3 WT 
4 BAIRD 

SPEED CONTROL 
SWITCH CO~NEPOR 

3 

CAV COLOR 

1 YUAD 
2 WT/l.G 
3 BAIRD 

1260605 4 DB/WT 

FUNCTION 

SC ON/OFF SWITCH SENSE 
SC RESUME SWITCH SENSE 
SC COAST/SET SW SENSE 
FUSED IGN SW OUTPUT 

FIG. 1 

2 

SPEED CONTROL 
SWITCH CONNECTOR 

NOTE: THE CONNECTOR MUST 
BE CONNECTED TO 
~RFORM THIS STEP. 

FUNCTION 

S/C ON/OFF SWITCH SENSE 
FUSED IGNITION SW OUTPUT 
SIC RESUME SWITCH SENSE 
SIC COAST/SET SWITCH SENSE 1200401 

FIG.2 
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FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1060ol01 

SPEED CONTROL RESUME SWITCH SENSE 

f/G. 3 



TEST SC-38 I CHECKING THE SPEED CONTROL SET/RESUME SWITCH s 
p 

Perform TEST SC-1A Before Proceeding E 
~--------------------~--------------------------------~ 

WITH THE ORB IN 
START TEST VOLTMETER MODE , 

SC-3B· BACKPROBE THE SIC 
RESUME SWITCH SENSE · 

FJG. J OR 2 

I 
1 

WHILE OBSERVING WAS THE VOLTAGE 
THE VOLTMETER , ABOVE JQ.Q VOLTS NO REPLACE THE SPEED 
PRESS THE SIC AS SWITCH WAS ~ CONTROL SWITCH. * 
RESUME SWITCH. PRESSED? 

YES 

1 
KEY OFF DISCONNECT IS ANY TERMINAL YE~ REPAIR AS 

THE POWERTRAIN DAMAGED, PUSHED 1-----t NECESSARY .* 
CONTROL MODULE · ** OUT OR MISWIRED? 

NO 

1 
KEY ON, WITH THE ORB WHILE OBSERVING WAS THE VOLTAGE 

IN VOLTMETER MODE , THE VOLTMETER, ABOVE JQ .Q VOLTS YES REPLACE THE 
PROBE THE SIC RESUME ___.... PRESS THE SIC ___.... AS SWITCH WAS 1---t POWERTAAIN CONTROL 
SWITCH SENSE, CAV .50 RESUME SWI TCH· PRESSED? MODULE.* 

FIG.3 

NO 

REPA IR THE OPEN 
SIC RESUME SWI TCH 

SENSE CIRCUIT.* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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grr==es~T~S~C~~-A~~C~H=E~C~K~IN=G~T~H=E~B=R~A~K=E~S-W-IT_C_H_S_E_N_S_E--------------------------~ 
p 
E~P_erl~o_r_m~T~E~S~T~S~C~-~1A~B~e~fo~r~e~P~r~o~c=ee=d=i~n~g--------------------------------------------~ 
E MJ{XJ BODY ZJ BODY 

D 

R 
0 
L 

T 
E 
s 
T 

TNIRD 
S' IC Voc Sot Contro l 

LGIRD 

3 SIC Vent Sol Control 

1270204 

PO\JERTRAJN 
CONTROL 
MODULE YL/ RD 

SIC On/ Off Sw Sense 

lo/TILG 
SIC ResuMe Sw Sense 

BRIRD 
SIC CoGstiSe t Sw Sens~ 

BR 
Broke Switch Sense 

TNIRD • 
SIC Voc Sol Control 

LG/ RD 
3 SIC Ve nt Sol Control 

12702015 

5~~~----------------~r---------------------~ 
MJ{XJ BODY ZJ BODY 

BRAKE 
lAMP 

SWITCH 
CONNECTOR 

CAV 

1 
2 
3 
4 
5 
6 

COLOR 

YL/RD 
WT/TN 
WT/PK 
DB/AD 
PKI" 
BK 

MJ{XJ BODY 
BRAKE lAMP 

SWITCH 
CONNECTOR 

3 
WT/PK 
Brake 

Switch 
SenAe 

1290401 

SPEED CONTROL ON/OFF SWITCH SENSE 
BRAKE lAMP SWITCH OUTPUT 
BRAKE SWITCH SENSE 
SPEED CONTROL BRAKE SWITCH OUTPUT 
FUSED 8(+) 
GROUND 

FIG.1 

1370402 

FIG. 3 

264 

BRAKE LAMP 
SWITCH CONNECTOR 

CAV COLOR 

1 WT/PK 
2 BK 
3 YURD 
4 DB/AD 
5 WT/TN 
6 PKIDB 

ZJ BODY 

FUNCTION 

BRAKE SWITCH SENSE 
GROUND 
S/C ON/OFF SWITCH OUTPUT 
SIC BRAKE SWITCH OUTPUT 
BRAKE lAMP SWITCH OUTPUT 
FUSEb B(+) 

FIG. 2 

BRAKE LAMP 
SWITCH CONNECTOR 

FIG.4 



TEST SC-4A I CHECKING THE BRAKE SWITCH SENSE s 
p 

Perform TEST SC-1A Before Proceeding 
r-----------------~~----------------------------~E 

START TESt 
SC-4A· 

1 
KEY ON, WI TH THE ORB 

IN VOLTMETER MODE. 
PROBE THE BRAKE 

SWITCH SENSE · 
FIG. 1 OR 2 

1 
CONNECT A JUMPER 

BETWEEN THE BRAKE 
SWITCH SENSE AND 

GROUND· 
FJG . J OR 4 

DISCONNECT THE 
BRAKE SWITCH 
CONNECTOR. ** 

I 

WITH THE ORB, READ 
THE BRAKE SW ITCH ~ 

INPUT STATUS. 

IS THE VOLTAGE t NO . CONTINUE TESJ 
ABOVE 10 .0 VOLTS? ~ SC-4A ON THt 

NEXT PAGE . 

YES 

DOES THE ORB SHOW 
BRAKE SYI 

"RELEASED"? 

NO 

YES RtPLACE THE BRAKE 
~ SWITCH·* 

REPA IR THE OPEN 
GROUND CIRCUIT . * 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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5 TEST SC-4A CONTINUED - CHECKING THE BRAKE SWITCH SENSE 
p 1------____.J 

E~-----------------------------------------------------~ 
E MJ(XJBODY 

D 

c 
0 
N 
T 
R 
0 
L 

PO\.IERTRAIN 
CON TROL 
MODULE YL/RD 

SIC On/OFF Sw Sense 
\.IT /LG 

SIC ResuMe Sw Sense 
BR/RD 

S/C Canst/Set Sw Sense 

\.IT /PK 
Brake Sw;tch Sense 

ZJ BODY 

PO\.IERTRAJN 
CONTROL 
MODULE 

\.IT/RD 

YL/RD 
S/C On/OFF Sw Sense 

'w'T /LG 
S/C ResuMe Sw Sense 

BR/RD 
S/C CoQst/Set Sw Se nse 

BR 
Brnke Switch Sense 

TN/RD 
SIC Vnc Sol Control 

LG/RD 

53 SIC Vent Sol Control 

CLOCK 
SPRING 

T 
E 
s 
T 1270204 1270205 

sr-------------------------~r-------------------------~ 
MJ/XJ BODY 

29 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

BRAKE SWITCH SENSE 

FIG. 1 

FIG. 3 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

ZJ BODY 

266 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

BRAKE SWITCH SENSE 
1080106 

FIG. 2 

FIG.4 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

BRAKE 
SWITCH 

CONNECTOR 

1040106 



TEST SC-4A l CONTINUED - CHECKING THE BRAKE SWITCH SENSE s 
p 
E 
E 
D 

TEST SC-4A KEY OFF, 
YE~ CONTI NUED FROM DI SCONNECT THE IS ANY TERMI~RL REPA IR AS c THE PREVIOUS POWERTRAIN CONTROL ----l DAMAGED, PUS EO ----l NECESSARY .* 

PAGE . MODULE· H OUT OR MI SWIRED? 0 ' 
N 

NO T 

1 R 
0 

WITH THE DAB IN 
YE~ 

REPAIR THE BRAKE L OHMMETER MODE, PROBE IS THE RESI TANCE SWITCH SENSE 
'THE B~AKE SWITCH BELOW s.p OHMS? ~ CIRCUIT, SHORTED 

SENSE KT , CAV 29 TO GROUND ·* 
FIGS .l OR 2 T ' · 

NO E 
s 

1 T 
s TEST RESISTANCE OF 

USE AN OHMMETER IN THE BRAKE SWITCH IS THE RESITANCE YE~ REPLACE THE 
1 THE FOLLOWING ~ SENSE CKT· PCM TO ~ BELOW s.o OHMS? ~ POWERTRAIN CONTROL 

STEP. BRAKE SWITCH. MODULE·* 
FIGS· 3 OR 4 

NO 

REPAIR THE OPEN 
BRAKE SWI TCH SENSE 

CIRCUIT . 
BRAKE SWITCH TO 

PCM·* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necessary. 
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~ t-T_E_S_T_S_C_·_S_A-=-' CHECKING THE PARK/NEUTRAL POSITION SWITCH 

E~P~erl~o~r~m~TE=S~T~S~C~-1=A~B=ef~o~re~P~ro~c~e~ed=l~n~g----~~=----------------------------------, 
E 
D 

MJIXJ BODY 

c 
0 
N 
T 
R 
0 
L 

T 
E 
s 
T 
s 

ZJ BODY 

MJIXJ BODY 

30 

POIJERTR~IN 
CONTROL 
MODULE 

P!l\JERTRAIN 
CONTROL 
M!lDULE 

YL/RD 
SIC On/Off Sw Sense 

IJT / Ui 
SI C ResuMe Sw Sense 

BR/RD 
SI C Coast/ Set Sw S~ns~ 

IJT /PK 
BrQke Switch Sense 

SERVO 
TN/RD SOLENOIDS 

SIC VQC Sol Control 
LGIRD 

SI C Vent Sol Control 

CLOCK 
SPRING 

YL/ RD 
SIC On/ Off Sw Sense 

IJT ILG 
SIC ResuMe Sw Sense 

BR/RD 
SIC Coast/Set Sw Sense 

BR 
Brake Switch Sense 

SERVO 
TN/RD SDLEN!liDS 

SIC Vo.c Sol Con-trol 
LG/RD 

DBIRD 
SIC Brak~ 
Sw Output 

53 SIC Vent Sol Control 

DB/LG 
SIC Brake 
Sw Outpu-t 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0970602 

ZJ BODY 

30 

FUNCnON 

12711:204 

12702011 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1110!505 

PARK/NEUTRAL POSITION &N SENSE PARK/NEUTRAL POSITION SWITCH SENSE 

FIG. 1 FIG.2 
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TEST SC-5A I CHECKING THE PARK/NEUTRAL POSITION SWITCH s p 
Perform TEST SC-1A Before Proceeding 
~--------------------~--------------------------------~E 

START TEST 
SC-SA· 

1 
WITH THE ORB IN 

OHMMETER MODE, PROBE 

KEY OFF, 
DISCONNECT THE 

POWERTRAI N CONTROL ~ 
MODULE·** 

THE PNP SENSE 1--------------tt 
CIRCUIT , CAV 30 

FIG -1 OR 2 

1 
DISCONNECT THE WITH THE ORB IN 

PARK NEUTRAL OHMMETER MODE. PROBE 
SWITCH ~ THE PNP SENSE ~ 

CONNECTOR ·** CIRCUIT , CAV 30 
FIG-! DR 2 

NOTE : THE GEAR 
SELECTOR SHOULD 

STILL BE IN DRIVE. 

IS THE RESISTANCE 
BELOW 5-0 OHMS? 

YES 

IS THE RES ISTANCE 
BELOW S-0 OHMS? 

YES 

NO 
~ 

NO 
r---t 

REPLACE THE 
POWERTRA IN CONTROL 

MODULE· * 

REPLACE THE PARK 
NEUTRAL SWITCH· * 

REPAIR THE 
PARK/NEUTRAL 

POSIT! ON SENSE 
CIRCUIT, SHORTED 

TO GROUND-* 

*Perform Verification TEST VER-4A. I **Check connectors - Clean I repair as necess11ry. 
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S TEST SC·6A CHECKING FOR A SPEED CONTROL DENIED MESSAGE 
PI-----____J 
E Perform TEST SC-1A Before Proceeding 

E MJ/XJ BODY 
D PB/~T 

c 
0 
N 
T 
R 
0 
L 

T 
E 
s 
T 
s 

PO~ERTRAIN 
CONTROL 
MODUlE 

Fuseq I n Sw Out ut 

YL/RD 
SIC On/Off Sw Sense 

~T/LG 
SIC ResuMe Sw Sense 

B'R/RD 
SIC Co~st/Set Sw Sense 

~T/PK 
Bra.ke Switch Sense 

TN/RD 
SIC Va.c: Sol Control 

LG/RD 
SIC Vent Sol Control 

SPEED CONTROL 
S~ITCH 

DB/RD 
SIC Bra.ke 
Sw Output 

BRAKE 
LAMP 

SV/ITC~ 

1270204 

ZJ BODY 

PD\./ERTRAIN 
CONTROL 
MODULE 

\./T/RD 
I n Sw Output 

CLOCK 
SPRING SPEED CONTROL 

S\./ITCH 
YL/RD 

SIC On/Off Sw Sense 
\./T/LG 

SIC ResuMe Sw Sense 
BR/RD 

SIC Coa.st/Set Sw Sense 

BR 
Bra.ke Switch Sense 

TN/RD 
SIC Va.c Sol Control 

LG/RD 
SIC Vent Sol Control 

SERVO 
SOLENOIDS 

270 

DB/* 

YL/RD 

\.IT 

BR/RD 

DB/LG 
S/C Bra.ke 
Sw Output 
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TEST SC-6A j CHECKING FOR A SPEED CONTROL DENIED MESSAGE ~ 
Perform TEST SC-1A Before Proceeding E 
~~~----------------~--------------------------------~ 

At this time the speed control switch and servo functions appear to operate properly. Using the 
DAB, monitor the speed control "cutout" status. Road test the vehicle at speeds over 35 mph and 
attempt to set the speed control. The following items will not allow the speed control to set. The 
last or most recent cause for speed control not to set is indicated by the "Denied" status. 

Denied Message 

ON/OFF 

SPEED 

RPM 

BRAKE 

P/N 

RPM/SPD 

SOL FLT 

The powertrain control module does not see an "ON" signal from the switch 
at cavity 49. 

The vehicle speed as seen by the powertrain control module atcavity47 is not 
greater than 36 mph. 

The engine rpm is excessively high. 

The brake switch sense circuit is open indicating to the powertrain control 
module that the brakes are applied. The sense circuit, cavity 29 of the PCM, 
is grounded through the brake pedal switch when the brakes are released. 

The park/neutral switch sense circuit is grounded indicating to the powertrain 
control module that the transmission is not in gear. The sense circuit, cavity 
30 of the PCM, is grounded through the park/neutral switch when the 
transmission is in park or neutral. 

The PCM senses excessive engine rpm for a given vehicle speed. 

The powertrain control module senses a servo solenoid circuit trouble code 
that is maturing or set in memory. 
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~ ._T_E_S_T_C_H_·_1_A......J CHARGING SYSTEM NO CODE TEST 

ArP~e~~~o~r~m~T~E~S~T_T~C~·~35~A~or~T~· c~-~36~B~B~e~ro~re~P~ro~c~ee~d=i~ng~--------------------------------~ 
R 
G 
I 
N 
G 

T 
E 
s 
T 
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MJ/XJ ANDY J BODIES 

POIJERTRAIN 
CONTROL 
HDDUU: 

MJ/XJ BODY 

ZJ BODY 

FIG.2 

CAV 

1 
2 
3 
4 

COLOR 

BK 
DG/OR 
DG 
BK,.WT 

1330403 

ZJ BODY 

PD'JERTRAIN 
CONTROL 
MODULE 

B• 
RD 

F"und B<+) 

llG 
Gen Field Driver 

GENERATOR 
TYPICAL VIEW 

GROUND 
ASD RELAY OUTPUT 
GENERATOR FIELD DRIVER 
B(+) 

FIG. 1 

1320404 

GENERATOR 
TYPICAL VIEW 

YJ BODY 
GENERATOR 

TYPICAL VIEW 

1 

CAV COLOR FUNCTION 

1 BK GROUND 
2 DG/BK ASD RELAY OUTPUT 
3 DG GENERATOR FIELD DRIVER 
4 RD B(+) 

FIG.3 
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TEST CH-1 A I CHARGING SYSTEM NO CODE TEST 

Perform TEST TC-35A or TC-368 Before Proceeding 

START TEST~ BATTERY CONDITION 
CH-lA· MUST BE VERIFIED 

PRIOR TO THIS TEST 

v l 
1 

INSPECT THE 
IS THE GENERATOR NO GENERATOR BELT REPAIR AS 

TENSION AND BELT OK? -I NECESSARY ·* 
CONDITION. 

YES 

1 ' "' START ENGINE. WITH WITH ORB. RETURN 
THE ORB. SET THE THE ENGINE TO IDLE ARE THERE ANY YES PERFORM TEST 
ENGINE SPEED TO ~ SPEED AND READ -I CHARGING SYSTEM ____. TC-lA 
2000 RPM FOR 30 CODES. TROUBLE CODES? 

SECONDS· 

NO 

1 
BACKPROBE THE 

TURN IGNITION ON. WITH ORB. ACTUATE PUT THE ORB IN GENERATOR FE ILD 
<ENGINE OFF> - THE GENERATOR -I VOLTMETER MODE· -I DRIVER TERMINAL AT 

FIELD· THE BACK OF THE 
GENEAATOR .FIG.1.2,3 

I 

1 
NOTE: THE VoLTAGE WHILE MONITORING THE WAS THERE ANY 

YES 
REPAIR THE WIRE 

SHOULD CYCLE ~OH 0 ORB, WI GGLE THE INTERRUPTION IN WHERE WIGGLING 
TO BATTERY V TAGE -I FIELD TERMINALS BACK f---1 THE NORMAL CYCLE f---t INTERRUPTED THE 

EVERY 1-4 SECOND, AT TO THE PCM AND ASD BETWEEN 0 AND VOLTAGE CYCLE· * 
BOTH TERMINALS RELAY · BATTERY VOL TAGE? 

NO 

1 "' 
WITH ORB. READ ARE THERE ANY ~ PERFORM TEST 
TROUBLE CODES· CHARGING SYSTEM TC-lA 

TROUBLE CODES? 

NO 

CONTI NU6 ·TEST 
CH-lA ON THE 
NEXT PAGE·* 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as neceiJsary. 
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C TEST CH-1 A CONTINUED - CHARGING SYSTEM NO CODE TEST 
H J------ ____J 

A~----------------------------------------------------~ 
R 
G 
I 
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G 
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GENERATOR 

FIG. 1 

GENERATOR 

FIG.2 

FIG.3 
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TYPICAL VIEW 

1220105 



TEST CH-1A I CONTINUED- CHARGING SYSTEM NO CODE TEST 

TEST CH-lA~ TEST BETWEEN THE 
CONTINUED FROM USE A VOLTMETER IN GENERATOR (12Vl B+ 

THE PREY IOUS THE FOLLOWING -- TERWNAL AND THE 
PAGE· STEP. BATT 'RY (+) SIDE . 

FIG· 1 

v 

1 
CAUTION: ENSURE ALL REPAIR THE B (+) 

WIRES ARE CLEAR OF IS THE VOLTAGE YES CIRCUIT FOR HIGH 
THE ENGINE'S HOVING ~ START THE ENGINE· ~ ABOVE 0.4 VOLT? [----t RESISTANCE BETWEEN 

PARTS. THE GENERATOR AND 
THE BATTERY·* 

NO 

1 
IGNITION KEY OFF · TEST BETWEEN THE 
USE A VOLTMETER IN GENERATOR CASE AND 

THE FOLLOWING f.--+ BATTERY (-) SIDE· 
STEP· 

FfG. 2 

I 

1 
CAUT ION : ENSURE ALL 

YES 
REPAIR GENERATOR 

WIRES ARE CLEAR OF IS THE VOLTAGE GROUND HIGH 
THE ENGI NE 'S MOVING ---1 START THE ENGINE. f--1 ABOVE 0 · 1 VOLT? r---+ RESISTANCE 

PARTS· GENERATOR CASE TO 
BATTERY (-) SIDE·* 

NO 

1 
USE A VOLTMETER, 

WITH ORB READ READ BATTERY 
BATTERY VOL TRGE f----- VOLTAGE B(+l TO 

AND RECORD. B( - ) TERMINAL. 
FJG.3 

I 

1 
RECORD SECOND 

VOLTAGE READING. IS VOLTAGE YES 
COMPARE THE TWO DIFFERENCE LESS r---+ TEST COMPLETE .* 

VOLTAGE READINGS· THAN ONE VOLT? 

NO 

CONTINUE TEST 
CH-IA ON THE 
NEXT PAGE ·* 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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C TEST CH-1A CONTINUED- CHARGING SYSTEM NO CODE TEST 
H r----------' 

A~----------------------------------------------------~ 
R 
G 
I 
N 
G 

T 
E 
s 
T 
s 

MJ/XJ AND ZJ BODIES 

3 

YJ BODY 

3 

FIG. 1 

FIG.2 

276 

POWERTRAIN 
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FUNCTION 

FUSED B(+) 1050601 
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CONNECTOR 
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TEST CH-1A J CONTINUED- CHARGING SYSTEM NO CODE TEST c 
H 

r-------------------------------------------------------~A 

DISCONNECT THE 
POWERTRAIN CONTROL 

MODULE·** 

v .____.-1_--l 

1 
WITH DAB VOLTMETER 

PROBE BATTERY 
VOLTAGE AT PCM 

CAVITY J. 
FIG- I OR 2 

IS THE VOLTAGE 
WITHIN ONE VOLT OF 

THE ORB RECORDED 
READING? 

YES 

NO 
--I 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE-* 

REPAIR THE B C•l 
CIRCUIT FOR HIGH 

RES ISTANCE BETWEEN 
THE PCM CAVITY 3 

AND THE BATTERY.• 

*Perform Verification TEST VER-3A. I **Check connectors - Clean I repair as necessary. 
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~ TEST N5·1A QUALIFYING A NO START CONDITION 

Perform A VIsual Inspection Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

SCREWDRIVER 

CHECK HERE 
FOR SPARK 

FIG. 1 

FIG. 2 

0860501 

0 

0 

IGNITION 
COIL 

1070401 

COIL SECONDARY CABLE 

1070305 

FIG. 3 

278 



TEST NS-1A I QUALIFYING A NO START CONDITION 

Perform A Visual Inspection Before Proceeding 

START TEST ATTEMPT TO CRANK WAS THE ENGINE NO PERFORM TEST 
NS-1A · THE ENGINE· 1-----' ABLE TO CRANK? 1----t NS-9A· 

I YES 

1 
INSERT AN 

DISCONNECT ANY INSULATED 
TURN IGNITION OFF . 1-----' SPARK PLUG CABLE 1-----' SCREWDRIVER IN THE 

AT THE SPARK PLUG· CABLE TERMINAL. 

I 

1 
HOLD THE SCREWDRIVER CAUTION: WHILE CRANKING THE NOTE: CONSIDER 1 

WITHIN 1/4" OF A POWERTRRIN CONTROL ENGINE FOR 10 OR 2 SPARKS AS A 
GOOD GROUND. --1 MODULE DAMAGE HAY 1--1 SECONDS, WATCH FOR 1--1 NO SPARK 

OCCUR IF HORE THAN SPARK. CONDITION. 
FIG· 1 1/4". 

1 

1 
IS THERE GOOD ~ PERFORM TEST 

SPARK? NS-2A· 

INO 

1 
REMOVE THE CO IL HOLD THE CABLE CAUTION : 
SECONDARY CABLE WITHIN 1/4" OF A POWERTRAIN CONTROL 

TURN IGNITION OFF. 1--1 FROM THE ....._.... GOOD GROUND. --1 MODULE DAMAGE HAY 
DISTRIBUTOR· OCCUR IF MORE THAN 

FIG. 2 1/4". 

I 

1 
WHILE CRANKING THE NOTE : CONSIDER 1 

YE' 
REPAIR THE 

ENGINE FOR 10 OR 2 SPARKS AS A 
f---t 

IS THERE GOOD SECONDARY 
SECONDS, WATCH FOR 1---i NO SPARK SPARK? ~ IGNITION: 

SPARK . CONDITION· DISTRIBUTOR CAP, 
ROTOR, · CABLES·* 

INO 

1 t>.. 

REMOVE THE COIL 
SECONDARY CABLE. CONTINUE TEST 

TURN IGNITION OFF. 1-----' f.-----.i NS-1A ON THE 
NEXT PAGE· 

FIG·3 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-1A CONTINUED- QUALIFYING A NO START CONDITION 

s 
T 
A 
R 
T 

T 
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COIL SECONDARY CABLE 1070308 

FIG.1 

FIG. 2 

FIG. 3 
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TEST NS-1A I CONTINUED- QUALIFYING A NO START CONDITION N 
0 

s 
T 

TEST NS-lA~ TEST THE COIL A 
CONTINUED FROM USE AN OHMMETER IN SECONDARY CABLE R THE PREVIOUS THE FOLLOWING ~ FOR RESISTANCE· 

PAGE. STEP· T FlG·l 

v 1 T 
E 

IS THE RESISTANCE YES REPLACE THE s ABOVE 15 KOHMS? f---t IGNITION COIL 
SECONDARY CABLE·* T 

INO 
s 

1 
REMOVE THE 

DI STRIBUTOR CAP· WHILE CRANKI NG THE DID THE ROTOR TURN NO REPAIR THE 
f---+ ENGINE, WATCH FOR _. WHEN THE ENGINE _. DISTRIBUTOR DRIVE 

THE ROTOR TO TURN· WAS CRANKED? SYSTEM·* 
FIG·2 

' YES 

l 
DISCONNECT THE 

REINSTALL THE REINSTALL THE IGNITION CO IL 
DISTR IBUTOR CAP. f---+ IGN ITION COIL - CONNECTOR·** 

CABLE . 
FIG·3 

I 

1 
WH ILE STILL 

WITH ORB, ACTUATE ACTUATING, PUT THE CONTINUE TEST 
TURN IGNITION ON. - THE ASD FUEL t----1 DAB IN VOLTMETER ~ NS-!A ON THE 

SYSTEM· MODE· NEXT PAGE. 

*Perform Verification TEST VER-1A. l **Check connectors - Clean I repair as n~cessary. 
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~ TEST NS-1A CONTINUED- QUALIFYING A NO START CONDITION 

S MJ/XJ BODY y J BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

IGNITION COIL 
CONNECTOR 

2 

ZJ BODY 

IGNITION COIL 
CONNECTOR 

2 
1 
2 

COLOR 

DG/OR 
BK/GY 

FIG. 1 

COLOR 

DG/BK 
GYN/T 

FIG. 3 

FUNCTION 

ASD RELAY OUTPUT 
IGNITION COIL DRIVER 

1040604 

FUNCTION 

ASD RELAY OUTPUT 
IGNITION COIL DRIVER 

1040606 
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IGNITION COIL 
CONNECTOR 

2 
1 
2 

COLOR 

DG/OR 
GY 

FIG.2 

POWERTAAIN 
CONTROL MODULE 

FIG. 4 

FUNCTION 

ASD RELAY OUTPUT 
IGNITION COIL DRIVER 

1040805 

1100104 



TEST NS-1A I CONTINUED- QUALIFYING A NO START CONDITION N 
0 

s 
T 

TEST NS- 1A PROBE THE RSD REPAIR THE OPEN A 
CONTINUED FROM RELAY OUTPUT IN IS THE VOLTAGE NO ASD RELAY OUTPUT R THE PREVIOUS THE IGNITION COIL -- ABOVE 10 VOLTS? -- CKT FROM COIL 

PAGE· CONNECTOR. CONNECTOR TO T FIG· 1.2 OR 3 SPLICE·* 

YES T 

1 E 
s 

WITH DAB IN T VOLTMETER MODE, IS THE VOLTAGE YES REPLACE THE 
PROBE THE IGN COIL r--t ABOVE 10 VOLTS? 1----t IGNITION COI L· * s DRI VER. 

FIG. 1.2 OR 3 

NO 

1 
DISCONNECT THE WITH THE DAB IN 

POWERTRAIN CONTROL OHMMETER MODE 
TURN IGNIT ION OFF . -- MODULE -- PROBE THE IGNITION 

CONNECTOR.** COIL DRI VER· 
FIG. 4 FJG . 1,2 OR 3 

REPAIR THE 
IS THE RESISTANCE YE~ IGNITION CO IL 

BELOW 5 OHMS? r--t DRIVER CIRCUI~ FOR 
SHORT TO GROU D· * 

NO 

CONTINUE TEST 
NS-lA ON THE 

NEXT PAGE. 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST N5-1A CONTINUED- QUALIFYING A NO START CONDITION 

S MJ{XJ BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

YJ BODY 

ZJ BODY 

FIG. 1 

FIG.2 

FIG. 3 
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CONNECTOR 
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TEST NS-1A I CONTINUED. QUALIFYING A NO START CONDITION 

TEST NS- lA 
CONTINUED FROM 

THE PREY IOUS 
PAGE· 

USE AN OHMMETER IN 
THE FOLLOWING ~ 

STEP· 

TEST THE IGNITION 
COI L DRIVER CKT 

FROM PCM CAVITY 19 
TO CO IL CONN . 
FIG . 1. 2 , OR 3 

IS THE RESISTANCE YES 
ABOVE 5 OHMS? ~ 

NO 

REPAIR OPEN 
IGN ITI ON CO IL 

DRIVER CKT FROM 
PCM TO COIL 
CONNECTOR ·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE ·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-2A CHECKING THE FUEL SYSTEM 

Perform TEST NS-1A Before Proceeding 

s 
T 
A 
R 
T 

4.0L ENGINE 

T 
E 
s 
T 
s 

2.5L ENGINE 

THROTTLE 
POSITION SENSOR 

FIG. 1 

FIG. 3 

TYPICAL 
VIEW - --=: 

1070303 

286 

lAC TYPICAL VIEW 

THROTTLE POSITION 
SENSOR CONNECTOR 

2 

CAV COLOR 

1 BK/LB 
2 OFVDB 
3 VTtNT 

FJG.2 

FUNCTION 

SENSOR GROUND 
TP SENSOR SIGNAL 
5 VOLT SUPPLY 

FIG. 4 

0700302 



TEST NS-2A I CHECKING THE FUEL SYSTEM 

Perform TEST NS-1 A Before Proceeding 

~ 

ENSURE THE 
START TEST~ THROTTLE CABLES 

NS-2A. ARE NOT HOLDING f---1 
THE THROTTLE OPEN. 

FIG . 1 

v 

1 
WITH ORB, READ 

THROTTLE POS ITION r---+ 
SENSOR VOLTAGE · 

'-' 

1 
WI TH ORB. READ THE 

THEFT ALARM r---+ 
STATUS . 

IS THE THROTTLE 
HELD OPEN? 

NO 

IS THE VOLTAGE 
ABOVE J.5 VOLTS? 

NO 

IS ANY TERM INAL 
DAMAGED, PUSHED 

OUT, OR MI SWIREO? 

NO 

IS THE VEHICLE 
EQUIPPED WITH 
FACTORY THEFT 

ALARM. 

YES 

DOES THE ORB SHOW 
"FUEL ON"? 

NO 

REPAI R CONDI TION 
YE~ THAT HOLDS THE 

r---+ THROTT LE BODY 
OPEN. * 

DISCONNECT THE TP 
YES SENSOR CONNECTOR. 

r---+ INSPECT ALL 
TERMINALS. 

F I GS . ( 2 OR 3 l & 4 

I 
REPAIR TERM INALC S) 

YE~ FOR DAMAGE, 
~ PUSHOUT, OR 

MISWIAING .* 

NO 
r---+ 

YES 
r---------+ 

REPLACE THE 
THROTTLE POSI TION 

SENSOR.* 

CONTINUE TEST 
NS-2A ON THE 
NEXT PAGE. 

v 

CONTINUE TEST 
NS-2A ON THE 

NEXT PAGE. 

v 

PERFORM THE THEFT 
ALARM TEST IN THE 

BODY DIAGNOSTIC 
PROCEDURES 

MANUAL ·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST N5·2A CONTINUED - CHECKING THE FUEL SYSTEM 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

TYPICAL VIEW 

FIG. 1 
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TEST NS-2A CONTINUED - Ct1ECKING THE FUEL SYSTEM 

TEST NS-2A 
C8NTINUED FROM WITH ORB, ACTUATE LISTEN FOR FUEL 

THE PREVIOUS THE FUEL SYSTEM. ---+ PUMP OPERATION AT 
PAGE. THE FUEL TANK · 

CAN THE FUEL PUMP NO PERFORM TEST 
OPEATION BE HEARD? 1--' NS-5A. 

'YES 

1 
WARNING : THE FUEL INSTALL A FUEL NOTE: THE FUEL 

SYSTEM MUST BE PRESSURE GAUGE IN TANK MUST BE AT 
TURN IGNITION OFF· f------1 OPENED AND MAY BE ---+ THE FUEL SUPPLY f------1 LEAST 1/4 FULL FOR 

UNDER HIGH PRESSURE · LINE· SEE INTRQ. THE FOLLOWING 
FIG. I TESTS. 

' I 

1 
TURN IGNI TION ON . READ THE FUEL 

PRESSURE GAUGE . IS THE FUEL YES PERFORM TEST 
WITH ORB, ACTUATE r--+ ---+ PRFSSURE ABOVE 44 ---1 NS-4B · 

THE FUEL SYSTEM · PSI? 
FIG. I 

NO 

IS THE FUEL YES PERFORM TEST 
PRESSURE BELOW 34 r------t NS-4A· 

PSI 

NO 

DID THE VEHICLE YES PERFORM TEST 
INITI ALLY START & r------t NS- 7A. 
STALL REPEATEDLY? 

NO 

PERFORM TEST 
NS-3A· 

*Perform Verification TEST VER-1A. **Check connectors - Clean I repair as necessary. 
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~ TEST NS-3A CHECKING THE ENGINE MECHANICAL SYSTEMS 

Perform TEST NS-2A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

VACUUM 
CONNECTION 

ZJ BODY 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 

MAP SENSOR 

2 
3 

1000406 

4.0L ENGINE 

FIRING ORDER: 
1 5 3 6 2 4 

CLOCKWISE 
ROTATION 

CAV COLOR 

1 BK/LB 
2 RDNVT 
3 VTNVT 

FIG. 3 

FIG. 5 

MAP 
SENSOR 

0 

FUNCTION 

0 

0 

1070405 

SENSOR GROUND 
MAP SENSOR SIGNAL 
5-VOL T SUPPLY 

1040502 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

1 

3 

CAV 

1160501 

2.5LENGINE 

FIRING ORDER: 
1 3 4 2 

CLOCKWISE 
ROTATION 

1 
2 
3 

COLOR FUNCTION 

BK/LB SENSOR GROUND 
DGJRD MAP SENSOR SIGNAL 
VTNVT 5-VOL T SUPPLY 

F/G. 2 

FIG.4 

FIG. 6 

LOOK FOR 
WET FUEL 

0860503 

1040503 
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TEST NS-3A I CHECKING THE ENGINE MECHANICAL SYSTEMS 

Perform TEST NS-2A Before Proceeding 

. 
DISCONNECT THE MAP IV ITH ORB, PROBE 

START TEST SENSOR ELECTRICAL MAP SENSOR 5-VOLT 
NS-3A· CONNECTOR ·** f--1 TURN IGNITION ON. r---t SUPPLY CIRCUIT . 

FIG · I FIG. 2 OR 3 

J 

IS THE VOLTAGE NO REPAIR THE OPEN 
ABOVE 4.5 VOLTS? r---t MAP SENSgR .5- VOLT 

SUPPLY IRCUJ T.* 

YES 

1 
REMOVE ALL SPARK 

RECONNECT THE MAP PLUGS & INSPECT ARE THE SPARK PLUG m CLEAN THE SPARK 
SENSOR ELECTRICAL f--1 THE TIPS FOR WET f--1 TIPS WET? r---t PLUGS · CONNECTOR. FUEL · 

FJG. 4 

NO I 
1 

INSPECT SPARK PLUG 
REINSTALL THE CABLES FOR CORRECT ARE ALL SPARK PLUG NO REINSTALL SPARK 

SPARK PLUGS . 1---t PLACEMENT · f'----1 CABLES POS ITIONED f----1 PLUG CABLES AS 
CORRECTLY? NECESSARY ·* 

FIG· 5 OR 6 

YES 

1 
USING SERV ICE 

MANUAL PROCEDURES. IS VALVE TIMING NO REPAIR THE ENGINE 
IGNI TI ON KEY OFF. f----1 CHECK VALVE 1---i WITH IN 1----i AS NECESSARY- * 

TIMING . SPECIFICATIONS? 

YES 

1 
USING SERVICE 

MANUAL PROCEDURES. IS ENGINE NO REPAIR THE ENGINE 
CHECK ENGINE f----1 COMPRESSION WITHIN ..._ AS NECESSARY.* 
COMPRESSION. SPEC IFICATI ONS? 

YES 

REPLACE THE MAP 
SENSOR·* 

*Perform Verification TEST VER·1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-4A REPAIRING LOW FUEL PRESSURE 

Perform TEST NS-2A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

TYPICAL VIEW 

FUEL 
PRESSURE 

TEST FITTING 
FIG. 1 

TYPICAL VIEW 

• 
~ FUEL 

FILTER 

1090105 

FUEL 
LINE FUEL -,1: . /;/ 

LINE . !:;; ... _ '"· K!Ur"'-

·~ 

VACUUM 
SUPPLY 

HOSE 

i._ . - .---;. 
J 
I . 

' 
I 

& 

FIG. 2 

FIG. 3 
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TEST NS-4A I REPAIRING LOW FUEL PRESSURE 

Perform TEST NS-2A Before Proceeding 

t\. 
INSPECT FUEL FILTER 

YES STAAT TEST IS THE VEHI CLE A & FUEL LINES FROM 
NS-4R. 1995 ZJ? ~ FUEL MODULE TO FUEL 

RA IL FOR RESTRICTION 
FIG . 2 

INO 
I 

1 J 
RECORD THE FUEL IS THERE ANY YES REPAIR RESTRICTED 

IGN ITION KEY OFF· 14- PRESSURE GAUGE RESTRICTION? ~ FUEL FI LTER OR 
READING . FUEL LINES · * 

NO 

WARNING : THE FUEL RELEASE FUEL REPLACE FUEL 
SYSTEM MUST BE PRESSURE. PRESSURE REGULATOR 

OPENED AND MAY BE ~ AND PRIMARY FILTER 
UNDER HIGH PRESSURE · IN FUEL PUMP 

SEE GENERAL INFO 9.1 MODULE·* 

J 

REMOVE THE FUEL INSTALL FUEL PRES-
PRESSURE GAUGE· SURE GAUGE BETWEEN WI TH DAB. ACTUATE 

f--1 FUEL TANK & FUEL f--1 IGNITION KEY ON. f--1 THE ASD FUEL 
FILTER· SYSTEM . 

FIG·1 FIG· 2 

I 

RECORD THE FUEL COMPARE THIS IS THE FUEL NO CONTINUE TEST 
PRESSURE GAUGE f--1 READING WITH THE ~ PRESSURE AT LEAST r-- NS-4A ON THE 

READING. PREVIOUS READ ING· 10 PSI HI GHER? NEXT PAGE. 

YES 

INSPECT FUEL LI NES 
BETWEEN FUEL FILTER IS THERE ANY YES REPA IR RESTRICTED 

TURN IGNI TION OFF. ~ AND FUEL RAIL FOR A 
RESTRICTION · 

~ RESTRICT ION? f--1 FUEL Ll NES · * 
FIG· 3 

NO 

REPLACE THE FUEL 
FILTER ·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST ~S-4A CONTINUED - REPAIRING LOW FUEL PRESSURE 

s 
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FIG. 1 
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TEST NS-4A I CONTINUED - REPAIRING LOW FUEL PRESSURE 

WARN ING: THE FUEL 
SYSTEM MUST BE cb~~tN~~o4~R~M THE PREVIOUS IGN.JTION KEY OFF . ~ OPENED AND MAY BE ~ 

UNDER HIGH PRESSURE · PAGE· 

v ~--------~ 

1 
CONNECT A 6 ' FUEL 
HOSE TO THE FUEL 

RAI L RETURN TUBE. 

PUT THE OTHER END OF CAUTION: DO NOT 
THE 6'FUEL HOSE INTO ALLOW FUEL PRESSURE 

~ AN APPROVED FUEL ~ TO EXCEED 70 PSI IN ~ 
CONTAINER <2 GAL OR THE FOLLOW ING STEP· 

GREATER CAPAC ITYJ . 

1 
WHILE GENTLY 

SQUEEZING 6' FUEL WITH ORB, STOP 
HOSE , READ THE ~ ACTUATOR TEST. 

PRESSURE GAUGE. 

DI SCONNECT FUEL 
RETURN HOSE AT 

FUEL RAIL TUBE . 

FIG · 1 

I 

KEY ON· WITH DAB 
ACTUATE FUEL 

SYSTEM . 

. l 

DID FUEL PRESSURE YES REPLACE THE FUEL 

*Perform Verification TEST VER-1A. 

EXCEED 34 PS I? ~ PRESSURE 

NO 

REGULATOR-* 

REPLACE THE FUEL 
PUMP AND SOCK 

FILTER·* 

I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-48 REPAIRING LOW FUEL PRESSURE 

Perform TEST NS-2A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

FIG. 1 
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TEST NS-48 I REPAIRING LOW FUEL PRESSURE 

Perform TEST NS-2A Before Proceeding 

REPLACE THE FUEL 
START TEST IS THE VEH ICLE A m PRESSURE REGULATOR 

NS-4B . 1995 ZJ? 1---i IN MbgQCE ~~NK 

NO 

1 
NOTE: THE FUEL WARNING: THE FUEL 

TANK MUST BE AT" SYSTEM MUST BE . 
LEAST 1/4 FULL FOR 1---i OPENED AND MAY BE ~ IGNITI ON KEY OFF. 

THE FOLLOWING UNDER HIGH PRESSURE· 
TESTS. 

I 

1 
RELIEVE SYSTEM FUEL REMOVE THE FUEL PUT THE; OTHER 6ND OF 

PRESSURE· RETURN HOSE FROM CONNECT A 6' FUEL THE HOSE INTO AN 
---1 THE FUEL RAIL· f---t HOSE TO THE FUEL f---4 APPROVED GASOLINE 

SEE GENERAL INFO 9·1 
RAI L RETURN LINE. CONTA INER · 

FIG. 1 

1 

1 
WAANING:THE APPROVED 

READ THE FUEL GASOLINE CONTAINER WITH ORB, ACTUATE 
MUST HAVE AT LEAST A ---1 IGNITION KEY ON. f---t THE FUEL SYST EM· f---t PRESSURE GAUGE . 
2 GALLON CAPACITY· 

I 

WAS THE FUEL ~ CONTINUE TEST 
PRESSURE READING NS-4B ON THE 

BELOW 44 PSI? NEXT PAGE. 

NO 

TURN IGNIT ION OFF . 1--4 
REPLACE THE FUEL 

PRESSURE 
REGULATOR·* 

*Perform Verification TEST VER· 1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-48 CONTINUED - REPAIRING LOW FUEL PRESSURE 

S MJ/XJ BODY YJ BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

FUEL SUPPLY HOSE FUEL RETURN HOSE 

TANK VENT HOSE 

GAUGE SENDER/ 
FUEL PUMP 

ELECTRICAL CONNECTOR 

ZJ BODY 

FIG. 1 

FUEL 
RETURN 

~ 

FUEL PUMP I SENDING UNIT 
ELECTRICAL CONNECTORS 

FIG. 3 

1090101 

1090103 

298 

FUEL SUPPLY 
HOSE 

SPECIAL 
TOOL 
6541 

FIG. 2 

TOAN 
APPROVED 

• /GASOLINE v CONTAINER 

FIG.4 

QUICK 
CONNECT 
FITTING 

1080102 

0890104 



TE~T NS-48 I CONTINUED - REPAIRING LOW FUEL PRESSURE 

cb~~IN~~o4~R~~ THE PREVIOUS IGNITION KEY OFF. 
PAGE· 

r ~--------~ 

1 
CONNECT SPECIAL 

TOOL C-6541 TO THE 
DISCONNECTED 
RETURN HOSE. 

FJG. 4 

1 
IGNITIO['J KEY W 

WITH DAB, ACTUATE ~ 
THE FUEL SYSTEM· 

IGNITI ON KEY OF F. 
RECONNECT THE FUEL ~ 

RETURN HOSE. 

REMOVE THE FUEL 
RETURN HOSE FROM 

THE FUEL TANK. 
FIG . 1, 2 OR 3 

1 

PUT THE OTHER END OF 
THE HOSE INTO AN 

APPROVED GASOLINE 
CONTAINER · 

WARNING :THE APPROVED 
GASOLINE CONTAINER 

~ MUST HAVE AT LEAST A 
2 GALLON CAPA~ITY. 

READ THE FUEL 
PRESSURE GAUGE. 

IS THE FUEL YE~ 
PRESSURE BELOW 44 ~ 

PSI? 

NO 

I 

WITH ORB, STOP 
ACTUATION TEST-

I 

REPAIR THE 
RESTRICTED FUEL 

PUMP MODULE-* 

REPAIR RESTRICTED 
FUEL RETURN LINE 

BETWEEN FUEL RAIL 
AND FUEL TANK-* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-SA CHECKING THE. FUEL PUMP 

Perform TEST NS-2A Before Proceeding 

S MJ/XJ BODY 

T 
A 
R 
T 

TD 
IGNITION 
Slo/ITCH 

T POIJERTRAIN 

E 
CDHTRDL 
HIJDL.l.E 

DB 
fus~ lgn 
Sw Out put 

s DI/ YL 

TDDXYGEN 
SENSI:R 

ASD Relay T m~~c~~~~~--~ 
RD 

. ........ I<+) 

s TD •ENG CNTRL' 
fUSE IN PDC 

FUEL 
PUMP 

10G0501 

ZJ BODY 

TO OXYGEN 
f"UEL LB/RD SENSOR 

f"use cl Ign PUMP 
TO Sw Output 

IGNITION 
S\oi! TCH DR/ DB 

f"uel PuMp 
Relo.y Outpu1: 

PDIJERTRAI N f"UEL PUMP 
CONTROL RELIIY -
MODULE 

PK 
ASD Relo.y RD 

51 
Control Fused B(+) 

TO •ENG CNTRL • 
FUSE I N PDC 

10G0!503 

YJ BODY 

CAV COLOR 

A WT/YL 
B RDM'T 
c DB/YL 

1100204 D OOJBK 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSEDB(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG.2 

YJ BODY 

IJT/ YL 
f"used l gn 

TO Sw Output 
IGNITI~ 
S\/ITCH 

PD\/ERTRIIIN FUEL PUMP 
CONTROL RELAY 
MODULE 

DB/ YL 
;t.SD Relo.y 

51 
Cont r ol 

MJ/XJ BODY 

CAV COLOR 

A DB 
B AD 
c DBNL 

11oo:I03 D oor 

ZJ BODY 

CAY COLOR 

A LBIRD 
B AD 
c PK 

11oo:10!i D OR/DB 

300 

TO OXYGEN 
fl£L SEHSDR 
PUMP 

DG/BK 
f"ual PUI'Ip 

Relo.y t:l.r tput 

--

RD/IJT 
f"us:wd B(+) 

TD •ENG CNTRL • 
FUSE IN PDC 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 
FUSED IGN SN OUTPUT 
FUSEDB(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG. 1 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG.3 



TEST NS-5A I CHECKING THE FUEL PUMP 

Perform TEST NS-2A Before Proceeding 

WITH ORB, STOP THE 
ACTUATION TEST. ~ 

START TEST~ 
NS-SA. _r 

v ~----------~ 

1 

WITH ORB, ACTUATE 
THE ASD RELAY. ~ 

DOES THE FUEL PUMP NO 
RELAY PULSATE WITH ~ 

ACTUATION? 

YES 

TOUCH THE FUEL 
PUMP RELAY. 

FIG. I 

I 

PERFORM TEST 
NS-SB. 

DISCONNECT THE WITH THE ORB IN 
FUEL PUMP RELAY·** VOLTMETER MODE, 

IGNITION KEY OFF· ----i ----i PROBE FUEL PUMP RL Y 
FUSED B<~> CKT· 

FIG . I FIG. 2, 3 DR 4 

*Perform Verification TEST VER-1A. 

REPAIR THE FUEL PUMP 
IS THE VOLTAGE NO RELAY FUSED B< ~ > 

ABOVE 10 VOLTS? ----i CIRCUIT FOR AN OPEN 
TO SPLICE .* 

YES 

CONTINUE TEST 
NS-SA ON THE 

NEXT PAGE. 

·1 **Check connectors - Clean I repair as necessary. 
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~ TESTNS-5A 

S MJ/)(J BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

YJ BODY 

FUEL PUMP 
CONNECTOR 

3 

CONTINUED - CHECKING THE FUEL PUMP 

1100604 

FUEL PUMP 
CONNECTOR 

CAY COLOR 
1 BK 
2 DB 
3 DG/OR 

FUNCTION 
GROUND 
FUEL LEVEL SENSE 
FUEL PUMP RELAY OUTPUT 

FIG. 1 

ZJ BODY 

FUEL PUMP/ 
SENDING UNIT HARNESS 

CONNECTOR 

4 

CAV COLOR FUNCTION 

2 BK/OR GROUND 

1100202 

CAV COLOR FUNCTION 
BK!OR GROUND 

3 PK/BK FUEL LEVEL SENSOR SIGNAL (CLUSTER) 
1 
2 DB FUEL LEVEL SENSE 
3 0<3/BK FUEL PUMP RELAY 1100201 

FIG.2 

MJ/)(J ANDY J BODIES 

FUEL 
PUMP 
RELAY POWER DISTRIBUTION CENTER 

000:000 L..J--+--<L..J 

D 
DG/BK 

Fuel Pump Relay 
Output 

FIG.4 

1070603 

4 ORJBK 
5 BK 
6 VT/WT 

ZJ BODY 

302 

FUEL 
PUMP 
RELAY 

FUEL PUMP RELAY OUTPUT 
GROUND 
FUEL LEVEL SENSOR SIGNAL 

FIG. 3 

POWER DISTRIBUTION CENTER 

10701104 

FIG.5 



TEST NS·SA j CONTINUED • CHECKING THE FUEL PUMP 

TEST NS-SA DISCONNECT THE CAUTI ON : IT IS 
CONTINUED FROM RECONNECT THE FUEL FUEL PUMP HARNESS CRITICAL THAT THE 
THE PREVI OUS PUMP RELAY· ----1 CONNECTOR. r--t FUEL PUMP CONNECTOR 

PAGE · HAS A CLEAN AND 
F I G. 1 , 2 , OR 3 TIGHT CONNECTION -** 

1 
IGNI TION ON. WITH THE ORB IN 

IS THE VOLTAGE YES WITH ORB. STOP THE VOLTMETER MODE, 
WITH ORB, ACTUATE ~ PROBE THE FUEL PUMP r--t ABOVE 10 VOLTS? 1---t ACTUAT ION TEST. 
THE FUEL SYSTEM· RLY OUTPUT CKT· 

F I G . I , 2 , OR 3 

NO 

WITH THE ORB IN 
OHMMETER MODE, PROBE 

IGNITI ON KEY OFF. FUEL PUMP GND CKT. 

F I G . 1. 2 , OR 3 

DI SCONNECT THE IS THE RESISTANCE NO REPAI R THE OPEN 
FUEL PUMP RELAY. BELOW 5 OHMS? ~ FUEL PUMP GROUND 

CIRCUIT.* 

YES 

CONNECT A JUMPER 
WIRE FROM FUEL REPLACE THE FUEL 

PUMP RELAY OUTPUT PUMP·* 
CKT TO GROUND· 

FJG. 4 OR 5 

WITH ORB IN OHMMETER 
MODE , PROBE FUEL PUMP IS THE RES ISTANCE YE~ REPLACE THE FUEL 

RLY OUTPUT CKT AT ~ BELOW 5 OHMS? ----1 PUMP RELAY.* 
FUEL PUMP CONNECTOR. 

FIG· !.2. OR 3 

NO 

CONTI NUE TEST 
NS-SA ON THE 
NEXT PAGE. 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS•5A CONTINUED - CHECKING THE fUEL PUMP 

S MJ!XJBODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

MJ/XJBODY 

WASHER 
FLUID 

RESEVOIR 

FIG. 1 

FIG.2 

304 

1180!104 

BALLAST 
RESISTOR 

11110:MXl 

I 



TEST NS-5A I CONTINUED - CHECKING THE FUEL PUMP 

\ 

TEST NS-5A 
IS THE VEHICLE A NO REPAIR THE OPEN CONT INUED FROM 

THE PREVIOUS 1993 XJ OR MJ f---t FUEL PUMP RELAY 
PAGE. BODY? OUTPUT CIRCUIT·* 

YES 

1 
DISCONNECT THE 

USE AN OHMMETER IN BALLAST 
RESISTOR ·** ---1 THE FOLLOWING 

STEP. 
FIG . 1 

! 
TEST THE 

RESISTANCE OF THE IS THE RESISTANCE .NO REPLACE THE 
BALLAST RESISTOR · BELOW 5 OHMS? ~ BALLAST RES ISTOR .* 

FIG· 2 

YES 

REPA IR THE OPEN 
FUEL PUMP RELAY 
OUTPUT CIRCUIT . * 

*Perform Verification TEST VER-t A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-58 CHECKING THE FUEL PUMP 

Perform TEST NS-5A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 
RELAY 

FUEL 
PUMP 
RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

AJC 
CLUTCH 
RELAY 

STARTER 
RELAY 

1040404 

FIG. 1 

MJ/XJ BODY 

CAV COLOR 

A DB 
B AD 
c DB/YL 

1100203 D DG/" 

ZJ BODY 

CAV COLOR 

A LBJAD 
B AD 
C PK 

11002o5 D OR/DB 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FJG.2 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG.4 

YJ BODY 

1100204 

306 

CAV COLOR 

A WT/YL 
B ADM'T 
c DB/YL 
D DGJBK 

TYPICAL 
RELAY 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG. 3 

0800103 

FJG.5 



TEST NS-58 I CHECKING THE FUEL PUMP N 
0 

Perform TEST NS-5A Before Proceeding 

s 
T 

DISCONNECT THE A 
START TEST FUEL PUMP RELAY·** R NS-5B . IGNITION KEY OFF · '----t --1 IGN IT!ON KEY ON. 

FIG· I T 

I T 
1 E 

WITH THE ORB IN REPAIR THE FUSED s 
VOLTMETER MODE, IS THE VOLTAGE NO IGN SWITCH OUTPUT T PROBE THE FUSED IGN f---t ABOVE 10 VOLTS? f---t CIRCUIT FOR AN 

SWITCH OUTPUT CKT. OPEN TO SPLICE·* s FIG· 2,3 OR 4 

YES 

1 
TEST ACROSS THE 

USE AN OHMMETER IN TERMINALS OF THE IS THE RESISTANCE NO REPLACE THE FUEL 
THE FOLLOWING ---+ FUEL PUMP RELAY ---+ BELOW IQQ .Q OHMS? --1 PUMP RELAY·* 

STEP· FOR RESISTANCE. 
FIG. 5 

YES 

REPA IR THE OPEN 
FUEL PUMP RELAY 
CONTROL CIRCUIT 

FROM CONNECTOR TO 
SPLICE·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-6A CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST TC-1A Before Proceeding 

S 4.0L ENGINE 
T lAC TYPICAL VIEW 

A 
R 
T 

T 
E 
s 
T 
s 

INTAKE AIR 
TEMPERATURE 

SENSOR 

FIG.1 

THROTTLE POSITION 
SENSOR CONNECTOR 

2 

CAV COLOR 

1 BK/LB 
2 OR/DB 
3 VTNVT 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

3 

FUNCTION 

SENSOR GROUND 
TP SENSOR SIGNAL 
5 VOLT SUPPLY 

FIG. 3 

MJ/XJ ANDY J BODIES 

CAV COLOR FUNCTION 

1 BK/LB SENSOR GROUND 

1050202 

0790302 

2 DG/RD MAP SENSOR SIGNAL 

1160501 3 VTNVT 5-VOL T SUPPLY 

FIG.S 

2.5LENGINE 
THROTTLE 

POSITION SENSOR 

THROTTLE BODY 

FIG. 2 

TYPICAL VIEW 

VACUUM 
CONNECTION 

1 
2 

1060406 

308 

ELECTRICAL 
CONNECTOR 

MAP SENSOR 
ELECTRICAL 
CONNECTOR 

3 

CAV 

1 
2 
3 

FIG.4 

ZJ BODY 

COLOR 

BK/LB 
RD/WT 
VT/WT 

FIG. S 

1070406 

MAP 
SENSOR 

0 

FUNCTION 

0 

0 

107~ 

SENSOR GROUND 
MAP SENSOR SIGNAL 
!5-VOL T SUPPLY 



TEST NS-6A I CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST TC-1 A Before Proceeding 

START TEST 
NS-6A . 

1 
IGNITION KEY OFF· ---i 

1 
WITH THE ORB IN 
VOLTMETER MODE, 

PROBE THE TP SENSOR f--l 
5-VOLT SUPPLY CKT. 

FIG. 3 

1 
RECONNECT THE DISCONNECT THE MAP 

THROTTLE POSITION SENSOR ELECTRICAL 
SENSOR CONNECTOR . 1-----l CONNECTOR ·** j--l 

FIG· 4 

DOES THE VEHICLE YES PERFORM TEST 
START? --1 NS-6B· 

NO v 

DISCONNECT THE 
THROTTLE POSI TION 

SENSOR CONNECTOR·** ---i IGNITION KEY ON. 

FIG· 1 OR 2 

I 

REPA IR THE OPEN 
IS THE VOLTAGE YE~ GROUNDS AT 

ABOVE 6.0 VOLTS? r---1 POWERTRAI N CONTROL 
MODULE CAV ITIES 5, 

11 & 12. * 

NO 

IS THE VOLTAGE NO CONTINUE TEST 
ABOVE 4 .4 VOLTS? 1------' NS-6A ON THE 

NEXT PAGE . 

YES 

PROBE THE MAP SENSOR 
5-VOLT SUPPLY CKT · 

FIG· 5 OR 6 

IS THE VOLTAGE YES PERFORM .TEST 
ABOVE 4 .4 VOLTS? _.. NS-68 . 

NO 

REPLACE THE 
THROTTLE POSITION 

SENSOR.* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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• 
~ TEST NS-6A CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

VACUUM 
CONNECTION 

TYPICAL VIEW 

ELECTRICAL 
CONNECTOR 

FIG. 1 

POWERTRAIN 
CONTROL MODULE 

FIG. 3 

4 
BK/LB 
Sensor 
Ground 

FIG. 5 

MAP 
SENSOR 

0 0 

0 

107040~ 

1100104 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

12~0203 

310 

THROTILE POSITION 
SENSOR CONNECTOR 

2 

CAV COLOR 

1 BK/LB 
2 OR/DB 
3 VTNIT 

6 

FUNCTION 

SENSOR GROUND 
TP SENSOR SIGNAL 
5 VOLT SUPPLY 

0790302 

FIG.2 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 

5-VOL T SUPPLY 0790501 

FIG.4 

t 
Fused Ignition 
Switch Output 

MJ!XJ 

DB 

FIG. 6 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

1510401 



TEST NS-6A I CONTINUED . CORRECTING A "NO RESPONSE" CONDITION N 
0 

s 
T 

TEST NS-6A DISCONNECT THE MAP PROBE THE THROTTLE A 
CONTINUED FROM SENSOR ELECTR ICAL POSITION SENSOR R THE PREVIOUS CONNECTOR·** ---1 5- VOLT SUPPLY CKT. 

PAGE · 
FI G· 1 FJG . 2 T 

T 
E 

IS THE VOLTAGE YE~ REPLACE THE MAP s ABOVE 4.4 VOLTS? ---1 SENSOR·* 
T 
s 

NO 

1 
IGNITION KEY OFF. WITH THE ORB IN 

DISCONNECT THE VOLTMETER MOOE,PROBE 
POWERTRAI N CONTROL ---1 CAVITY 6 5-VOLT 

MODULE CONNECTOR·** SUPPLY CKT. 
FIG· 3 FIG· 4 

REPAIR THE PCM 
YE~ IS THE RESISTANCE 5-VOLT SUPPLY 

BELOW 5 OHMS? ~ CIRCUIT FOR A 
SHORT TO GROUND ·* 

NO 

1 
TEST THE 5-VOLT REPAI R THE 5- VOLT 

USE RN OHMMETER IN SUPPLY CKT FOR IS THE RES ISTANCE NO SUPPLY CKT FOR 
THE FOLLOWING I--t RESISTANCE TO 1----1 ABOVE 5 OHMS? ~ SHORT TO SENSOR 

STEP· SENSOR GROUND CKT. GROUND ·* 
FIG. 5 

YES 

1 
WITH THE ORB IN REPA IR THE OPEN 
VOLTMETER MODE , IS THE VOLTAGE NO FUSED IGN SWITCH 

TURN IGNITION ON. I--t PROBE FUSED IGN - ABOVE 10 VOLTS? ---1 CIRCUIT BETWEEN 
SWITCH OUTPUT CKT . PCM & IGNIT ION 

FIG · 6 SWITCH. * 

YES 

CONTINUE TEST 
NS-6A ON THE 
NEXT PAGE . 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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N . 
Q TEST NS-6A CONTINUED • CORRECTING A "NO RESPONSE" CONDITION 

S MJ/XJ AND ZJ BODIES 

T 
A 
R 
T 

T 
E 
s 
T 
s 

FIG. 1 

MJIXJ AND ZJ BO()IES 

[JO[JO[JO uD-~ 

CJODlJDlJO 

POWERTRAIN 
CONTROL MODULE 

CONNJiCTOR 

FUNCTION 

FUSED B(+) 1050801 

POWER 
DISTRIBUTION 

CENTER 

YJ BODY 

3 

YJ BODY 

ENG. CNTRL 
(POWERTRAIN CONTROL MODULE) 

1100503 
FUSE 11 00504 

FIG. 3 

312 

FIG.2 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

0790404 

POWER 
DISTRIBUTION 

CENTER 

ENG. CNTRL 
(POWERTRAIN CONTROL MODULE) 

FUSE 

FIG.4 



TEST NS-6A I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

THE PREVIOUS 
PAGE-

WITH ORB IN 
VOLTMETER MODE, IS THE VOLTAGE 

PROBE CAVITY 3 ~ ABOVE 10 VOLTS? 
FUSED BC+l CKT. 

FIG· 1 OR 2 

cb~¥JN~~o6~R~M 
~-------~-V/ ~----------~ 

NO 

1 
REMOVE THE 

'" ENG CNTR'" FUSE FROM 
THE POWER ~ INSPECT THE FUSE. 

DISTRIBUTION CENTER· 
FIG· 3 OR 4 

YES REPLACE THE 
~ POWERTRAIN CONTROL 

MODULE ·* 

NO CONTINUE TEST 
IS THE FUSE OK? ~ NS-6A ON THE 

1 
WITH THE ORB IN 
VOLTMETER MODE , 

PROBE FUSED B C+l 
CKT AT FUSE SOCKET· 

FJG. 3 OR 4 

YES 

IS THE VOLTAGE 
ABOVE 10 VOLTS? 

NO 

NEXT PAGE. 

REPAIR THE OPEN 
FUSED BC+l CKT 

FROM '"ENG CNTRL ·· 
FUSE TO CAV.3 IN 

· POC CONNECTOR·* 

REPA IR THE OPEN 
B!+l CKT FROM '"ENG 
CNTRL'" FUSE TO THE 

BATTERY ·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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TEST NS-6A CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

RADIATOR 
FAN/TCC 

RELAY 

ABS 
PUMP 

RELAY 

FUEL 
PUMP 
RELAY 

MJ/XJ AND ZJ BODIES 

AUTO 
SHUTDOWN 

Rl:LAY 

ABS 
SYSTEM 
RELAY 

A/C 
CLUTCH 
RELAY 

FIG. 1 

FIG. 3 

STARTER 
RELAY 

1040404 

POWEATRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 
FUSED B(+) 1050601 

YJ BODY 

3 

CAV XJ 

A DB 
B RD/BK 
c DB!YL 
D DG/OR 

POWER 
DISTRIBUTION 

CENTER 

314 

COLOR 
YJ 

WT!YL 
RDJWT 
DB!YL 
DG/OR 

FIG.2 

ZJ 

LBJAD 
AD 
PK 
DG/BK 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED 8 (+) 
ASD RELAY CONTROL 
ASD RELAY OUTPUT 

AUTO 
SHUTDOWN 

RELAY 

1560004 

FIG.4 



TEST NS-6A I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

T~ST NS-6A DISCO~NECT THE OI SCONN~CT THE 
CO TINUED FROM AUTO HUTDOWN FUEL PUMP RELAY . 
THE PREVIOUS TURN IGNI TI ON OFF. f---i RELAY· f---i 

PAGE· 
FJG.J FI G· I 

I 
1 

WITH THE ORB IN 
YE~ OHMMETER IS THE RESISTANCE REPAIR THE FUSED 

MOOE,PROBE CAVITY 1---i BELOW 5 OHMS? f---i BC+) CIRCUIT FOR A 
3 FUSED B( +) CKT· SHORT TO GROUND ·* 

FI G·2 OR 3 

NO 

1 
WITH THE ORB IN 

OHMMETER MODE , PROBE IS THE RESISTANCE ~ CONTINUE TEST 
ASD RLY OUTPUT CKT· 1---i BELOW 5 OHMS? NS-6A ON THE 

IN ASD RLY CONN . NEXT PAGE. 
FIG· 4 

NO 

PERFORM TEST 
NS-6C· 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-6A CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

CAV 

A 
8 
c 
D 

XJ 
DB 
AD/BK 
DB!YL 
DG/OR 

POWER 
DISTRIBUTION 

CENTER 

4.0L ENGINE 

#1 112 

COLOR 
YJ 
WT/YL 
RDJWT 
DB!YL 
DG/OR 

ZJ 

LB/RD 
RD 
PK 
DG/BK 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
ASD RELAY OUTPUT 

AUTO 
SHUTDOWN 

RELAY 

FIG. 1 

TYPICAL VIEW 

1(560804 GENERATOR 
FIELD CONNECTIONS 

FIG.2 

#3 114 115 16 

FIG. 4 

2.5L ENGINE 
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TEST NS-6A I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

TEST NS-6A DISCONNECT THE WITH THE DAB IN 
CONTINUED FADM IGNITION COI L OHMMETER MODE, PROBE 

THE PREVIOUS CONNECTOR. --I ASD RLY OUTPUT CKT 
PAGE. IN THE RELAY CONN. 

FIG· 1 FIG. 2 

IS THE RESISTANCE m REPLACE THE 
ABOVE 5 OHMS? --I IGNITION COIL .* 

NO 

1 
DISCONNECT THE WITH THE ORB IN 

m GENERATOR FIELD OHMMETER MODE , PROBE IS THE RESISTANCE REPAIR GENERATOR 
CONNECTOR· --I THE ASD RELAY OUTPUT --I ABOVE 5 OHMS? --I FOR SHORT TO 

CKT IN RELAY CONN . GROUND. 
FIG. 3 FIG. 2 

NO 

1 
DISCONNECT THE Nl WITH THE ORB IN 

YES FUEL INJECTOR · OHMMETER MODE , PROBE IS THE RES ISTANCE REPLACE FUEL 
1----1 THE ASD RELAY OUTPUT 1----1 ABOVE 5 OHMS? --I INJECTOR #1 . * 

CKT IN RELAY CONN. 
FIG· 4 OR 5 FIG. 2 

NO 

1 
DISCONNECT THE #2 WITH THE ORB IN 

YES FUEL INJECTOR. OHMMETER MODE, PROBE IS THE RESISTANCE REPLACE FUEL 
f---1 THE ASD RELAY OUTPUT f---1 ABOVE 5 OHMS? f---1 INJECTOR 12 ·* 

CKT IN RELAY CONN. 
FIG· 4 OR 5 FIG· 2 

NO 

CONTI NUE TEST 
NS-6A ON THE 

NEXT PAGE. 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 

317 

N 
0 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 



~ TEST NS-6A CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

S 4.0L ENGINE 

T 
A 
R 
T 

T 
E 
s 
T 
s 

2.5L ENGINE 11 

FUEL 
PRESSURE 

REGULATOR 

CAV 

A 
8 
c 
D 

XJ 

DEi I 

RD/BK 
DB/YL 
DG/OR 

POWER 
DISTRIBUTION 

CENTER 

COLOR 
YJ 

WT/YL 
RDJWT 
DB/YL 
DG/OR 

FUEL RAIL 1080404 

FIG. 1 

FIG.2 

ZJ 

LB/RD 
AD 
PK 
DG!BK 

. 
13 

1080405 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED 8(+) 
ASD RELAY CONTROL 
ASD RELAY OUTPUT 

AUTO 
SHUTDOWN 

RELAY 

FIG. 3 
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TEST NS-6A I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

TEST NS-6A DISCONNECT THE #3 WITH THE DAB IN 
CONT INUED FROM FUEL INJECTOR· OHMMETER MODE, PROBE 
THE PREV IOUS -'i THE ASD RELAY OUTPUT 

PAGE· CKT IN RELAY CONN . 
FJG.J OR 2 FIG· 3 

IS THE RESISTANCE YES REPLACE FUEL 
ABOVE 5 OHMS? f-- INJECTOR #3.* 

NO 

1 
DI SCONNECT THE #4 WITH THE DAB IN 

YES FUEL INJECTOR. OH~1METER MODE, PROBE IS THE RESI STANCE REPLACE FUEL _. THE RSD RELAY OUTPUT f--t ABOVE 5 OHMS? f--t INJECTOR #4·* 
CKT IN RELAY CONN . 

FIG. 1 OR 2 FIG· 3 

NO 

REPA IR RSD RELAY 
IS THE ENGINE A YE~ OUTPUT CIRCUIT FOR 
FOUR CYLI NDEA? ~ HARNESS SHORT TO 

GROUND·* 

NO 

1 
DISCONNECT THE #5 WITH THE DAB IN 

FUEL INJECTOR · OHMMETER MODE, PROBE IS THE RESISTANCE YE~ REPLACE FUEL 
~ THE ASD RELAY OUTPUT _. ABOVE 5 OHMS? ~ INJECTOR #5·* 

CKT IN RELAY CONN. 
FIG . 1 OR 2 FIG. 3 

NO 

1 
DISCONNECT THE #6 WITH THE DAB IN 

FUEL INJECTOR. OHMMETER MODE. PROBE IS THE RESISTANCE YES REPLACE FUEL 
~ THE ASD RELAY OUTPUT ~ ABOVE 5 OHMS? ~ INJECTOR #6·* 

CKT IN RELAY CONN. 
FIG· 1 OR 2 FIG. 3 

NO 

REPAIR ASD RELAY 
OUTPUT CIRCUIT FOR 

HARNESS SHORT TO 
GROUND·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-68 CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST NS-6A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

POWERTRAIN 
CONTROL MODULE 

FIG. 1 

DATA LINK 
CONNECTOR 

2 

CAV COLOR FUNCTION 

1 BK.WT GROUND 
3 PK SCI TRANSMIT 
4 lG SCI RECEIVE 

11001().4 

YJ BODY 

5 WTfYL FUSED IGNITION SW OUTPUT 1080305 

M~JANDYJ 
80 IES 

CAV 

25 
45 

COLOR 

PK 
LG 

FIG. 3 

FUNCTION 

POWERTRAIN 
CONTROL. MODULE 

CONNECTOR 

SCI TRANSMIT 
SCI RECEIVE 1400404 

FIG. 5 

320 

DATA LINK 
CONNECTOR 

2 

CAV COLOR 

1 BKNIT 
3 PK 
4 LG 
5 DB/WT 

MJ!XJ BODY 

FUNCTION 

GROUND 
SCI TRANSMIT 
SCI RECEIVE 
FUSED IGNITION SW OUTPUT 

FIG.2 

DATA LINK 
CONNECTOR 

ZJ BODY 

2 

CAV COLOR 

1 BK/TN 
3 BK 
4 BKJYL 
5 LB!RD 

ZJ BODY 

CAV 

25 
45 

FUNCTION 

GROUND 
SCI TRANSMIT 
SCI RECEIVE 
FUSED IGNITION SW OUTPUT 108030e 

COLOR 

BK 
BKJYL 

FIG.4 

FUNCTION 

POWERTRAIN 
CONTROL MODULE 

CONNECTOR 

SCI TRANSMIT 
SCI RECEIVE 1400405 

FIG. 6 



TEST NS-68 I CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST NS-6A Before Proceeding 

WAS THE IGN ITION 
START TEST ON WHEN THE "NO NO TURN IGNI TI ON ON 

NS-6B· RESPONSE " MESSAGE t---1 TO GET A RESPONSE . 
WAS DISPLAYED? 

v YES 

DISCONNECT THE 
POWERTRAIN CONTROL 

MODULE·** I--
DISCONNECT ORB 

FROM THE DATA LINK 
CONNECTOR. 

~ TURN IGNITION OFF . TEST COMPLETE. 

FIG. 1 

1 
TEST SCI TRANSMIT REPAIR THE SC I 

YE~ USE AN OHMMETER IN CIRCUIT AT DATA IS THE RESISTANCE TRANSMIT CIRCUI T 
THE FOLLOWING ,___.. LINK CONNECTOR FOR ,___.. BELOW 5 OHMS? ,___.. FOR A SHORT TO 

STEPS· RESISTANCE TO GND· GROUND·* 
FI G. 2,3 OR 4 

NO 

1 
TEST SCI RECEI VE 

YES 
REPA IR THE SCI 

CIRCUIT AT DATA IS THE RESISTANCE RECE IVE CIRCUIT 
LINK CONNECTOR FOR ,___.. BELOW 5 OHMS? t---1 FOR A SHORT TO 
RES ISTANCE TO GND· GROUND·* 

FI G. 2,3 OR 4 

NO 

1 
CONNECT JUMPER WIRE TEST CAVITY 25 SCI 
BETWEEN SCI TRANSM IT TRANSMIT CKT IN IS THE RESISTANCE NO REPAIR THE OPEN 

CKT IN DATA LINK ~ THE POWERTRAIN ~ BELOW 5 OHMS? r--+ SCI TRANSMIT 
CONNECTOR & GROUND. CONTROL MODULE · CIRCUIT.* 

FIG. 2,3 OR 4 FJG.50R6 

YES 

l 
CONNECT JUMPER WIRE TEST CAVITY 45 SCI 
BETWE~N SCI RECEIVE RECEIVE CIRCUIT IN IS THE RESISTANCE NO REPAIR THE OPEN 

CKT IN DATA Ll NK ----1 THE POWERTRAIN ~ BELOW 5 OHMS? ~ SCI RECEIVE 
CONNECTOR & GROUND· CONTROL MODULE· CIRCUIT·* 

FIG . 2, 3 OR 4 FJG. 5 OR 6 

YES 

CONTINUE TEST 
NS-6B ON THE 

NEX'l PAGE . 

' 
*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 

321 

N 
0 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 



~ TEST NS-68 I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION 

s 
T NOTES 
Ar---------------------------------------------------------4 R 
T r---------------------------------------------------------4 

T r-------------------------------------------------------~ 
E 
s r---------------------------------------------------------4 

T r-------------------------------------------------------~ s 
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TEST NS-68 I CONTINUED - CORRECTING A "NO RESPONSE" CONDITION N 
0 

s 
T 

TEST NS-6B CONNECT THE ORB TO WITH. THE A 
CONTI NUEO FROM R FUNCTIONAL DATA DRB,RTTEMPT TO R THE PREVI OUS LINK ON ANOTHER - TURN IGNITION ON . - AEFlD DIAGNOSTIC 

PAGE· VEHI CLE· TROUBLE CODES· T 

I T 
E 

REPLACE THE s 
DID THE ORB NO INITIAL VEH ICLE'S T DISPLAY "NO f---t POWERTRAIN CONTROL 

RESPONSE"? MODULE · •· s 
YES 

1 I 

WITH THE 
SUBSTITUTE ANOTHER DRB.RTTEMPT TO DID THE ORB NO REPLACE THE DAB 
ORB ADAPTER CABLE· f----i READ DIAGNOSTIC f---t DISPLAY "NO f---t ADAPTER CABLE·* 

TROUBLE CODES . RESPONSE"? 

YES 

HAVE THE ORB 
REPAIRED OR 

REPLACED·* 

*Perform Verification TEST VER-1A. .J **Check connectors - Clean I repair as necessary. 
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~ TEST NS-6C CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST NS-6A Before Proceeding 

s 
T 
A 

· A 
T 

T 
E 
s 
T 
s 

MJ/XJ BODY 

CAY 

A 
B 
c 

1100203 D 

ZJ BODY 

CAY 

A 
B 
c 

1100200 D 

COLOR 

DB 
AD 
DB/YL 
DG/* 

COLOR 

LB/RD 
RD 
PK 
OR/DB 

TYPICAL VIEW 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG. 2 

POWER DISTRIBUTION CENTER 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG. 4 

1100103 

FIG. 1 

YJ BODY 
POWER DISTRIBUTION CENTER 

CAY· COLOR 

A WT/YL 
B RDJWT 
c DB!YL 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 

11002().4 D DG!BK FUEL PUMP RELAY OUTPUT 

OXYGEN SENSOR 
CONNECTOR 

(COMPONENT SIDE) 

4 

CAV COLOR 

1 BK 
2 GY 
3 wr 
4 wr 
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FIG. 3 

FUNCTION 

OXYGEN SENSOR SIGNAL 
SENSOR GROUND 
HEATER GROUND 
RELAY OUTPUT 1030504 

FIG. 5 



TEST NS-6C l CORRECTING A "NO RESPONSE" CONDITION 

Perform TEST NS-6A Before Proceeding 

DISCONNECT THE DISCONNECT THE 
START TEST FUEL PUMP OXYGEN SENSOR 

NS-6C · ELECTRI CAL 1-----i CONNECTOR· 
CONNECTOR. 

FIG·l 

IS THE RESISTANCE 
BELOW 5 OHMS? 

NO 

1 
WITH ORB IN OHMMETER 

MODE , PROBE FUEL IS THE RESISTANCE 
PUMP RL Y OUTPUT CKT 1-----i BELOW 5 OHMS? 

IN 02 SENSOR CONN . 
FIG. 5 

NO 

WITH THE ORB IN 
OHMMETER MODE , PROBE 

1-----i FUEL PUMP RLY OUTPUT 
CKT IN RELAY CONN. 

FIG. 2,3 OR 4 

I 

REPAIR THE FUEL 
YE~ PUMP RELAY OUTPUT 

---1 CIRCUIT FOR A 
SHORT TO GROUND·* 

YE~ REPLACE THE OXYGEN 
---1 SENSOR .* 

REPLACE THE FUEL 
PUMP·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-7A CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-2A Before Proceeding 

s 
T 
A 
R 
T 

T 
E 
s 
T 
$ 

POWERTRAIN 
CONTROL 
hAODULE 

FIG. 1 

1510105 

YL/BK 
lAC #3 Driver 

VT/BK 
lAC #~ Driver 

B~/WT 
lAC #1 Driver 

GY/RD 
lAC #4 Driver 

INTAKE 
MANIFOLD 

1050201 

4 

4.0L ENGINE 
lA~ 

MOTOR 

IDLE AIR 
CONTROL MOTOR 

TYPICAL VIEW 

FIG.2 

CAV MJ/XJ/YJ ZJ FUNCTION 

1 GY/RD YLJBK lAC #13 DRIVER 
2 YLJBK VT/BK lAC #12 DRIVER 
3 BAIWT BAIWT lAC #11 DRIVER 
4 VT/BK GY/AD lAC #14 DRIVER 

FIG. 3 ' 
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TEST NS-7 A CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-2A Before Proceeding 

DISCONNECT THE 
STAAT TEST~ IDLE AIR CONTROL 

NS-7A· MOTOR CONNEC TOR .** - TURN IGNITION ON. 

F !G. 1 OR 2 

v 

1 
PROBE THE IDLE AIR 

PUT THE ORB IN CONTROL MOTOR 113 DID THE VOLTAGE 
VOLTMETER MODE · - DRIVER CKT. - STAY BELOW 1 VOLT? 

FIG · 3 

NO 

1 
PROBE THE !OLE AIR 

CONTROL MOTOR Ill DID THE VOLTAGE 
DRIVER CKT . - STAY BELOW 1 VOLT? 

FIG · 3 

NO 

1 
PROBE THE !OLE AlA 

CONTROL MOTOR 114 DID THE VOLTAGE 
DRIVER CKT. - STAY BELOW 1 VOLT? 

FIG. 3 

NO 

1 
PROBE THE IDLE AIR 

CONTROL MO TOR #2 010 THE VOLTAGE 
DRI VER CKT . - STAY BELOW 1 VOLT? 

FIG· 3 

NO 

WITH ORB! I, - ACTUATE THE lAC 
MOTOR . 

J 
~ 

YES PERFORM TEST 
~ NS-7B· 

YES PERFORM TEST -- NS- 7C. 

~ 

YES PERFORM TEST -- NS- 70. 

YES PERFORM TEST 
--t NS- 7E· 

CONTINUE TEST 
NS-7A ON THE 

NEXT PAGE· 

*Perform Verification TEST VER-1A. **Check connectors - Clean I repair as necessary. 
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~ TEST NS-7A CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR 

S 2.5L ENGINE 

T 
A 
R 
T 

T 
E 
s 
T 
s 

4.0LENGINE 

INTAKE AIR 
TEMPERATURE SENSOR 

-----.._: 

lAC 
MOTOR 

IDLE AIR 
CONTROL 
STEPPER 
MOTOR 

FIG. 1 

TYPICAL VIEW 

FIG. 2 

FIG. 3 
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TEST NS-7A I CONTINUED . CHECKING THE IDLE AIR CONTROL MOTOR 

TEST NS- 7A~ REMOVE THE IDLE 
CONTINUED FROM AIR CONTROL MOTOR 

THE PREV IOUS TURN IGNIT ION OFF. -+ FROM THE THROTTLE 
PAGE · BODY· 

FIG · I OR 2 

v 

1 
WITH THE ORB, IS THE IDLE AIR 

ACTUATE THE IDLE -+ CONTROL MOTOR TIP 
AI R CONTROL MOTOR . MOVING IN AND OUT? 

NO 

-+ 

YES 
~ 

RECONNECT IDLE AIR 
CONTROL MOTOR 

CONNECTOR. 

FJG. 3 

I 
1\ 

PERFORM TEST 
NS-8A. 

REPLACE THE IDLE 
AIR CONTROL 

MOTOR·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~rT~E~S~T~N~s;-7~B~(c~H~ECcKK;IN~G~TrtHiEE~I0oLUEEA~I~R(cXo»NnT~RQolN0CITQR-------------------------
rPerto TE · L MOTOR 

rm ST NS-7A Before Proceeding 

S MJ/XJ BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

YJ BODY 

MJ/XJ ANDY J BODIES 

FIG.2 

DIAGNOSTIC 
CONNECTOR 

1040504 

FIG. 1 
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GROUND 

DATA LINK 
CONNECTOR 1040506 

FIG: 3 

1070!503 

FIG. 5 



TEST NS-78 I CHECKING TH~ IDL~ AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

START TESTr NS-78 · 

1 
USE AN OHMMETER IN 

THE FOLLOWING ---+ 
STEP· 

TURN IGNITION OFF . 

DI SCONNECT 
POWERTRRIN CONTROL IS ANY TERMINAL 

MODULE CONN· INSPECT ---+ DAMAGED, PUSHED 
ALL TERMINALS. OUT, OR MISWIRED? 
FI G. ! ,2, OR 3 

TEST THE IDLE AIR 
CONTROL MOTOR 113 

DRIVER CKT FOR 
RESISTANCE. 
FIG· 4 'DR 5 

NO 

IS THE RESISTANCE 
BELOW 5 OHMS? 

NO 

REPAIR TERMINAL(S l 
YES FOR DAMAGE, 

---+ PUSHOUT. OR 
MI SWIR ING.* 

YES 
---+ 

REPLACE THE 
POWERTRAIN CONT ROL 

MODULE·* 

REPAIR THE OPEN 
IDLE AIR CONTROL 
MOTOR #3 DRIVER 

CIRCUIT ·* 

*Perform Verification TEST VER-1 A. J **Check connectors - Clean I repair as necessary. 
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~ TEST NS-7C CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

S MJ/XJ BODY 

T 
A 
R 
T 

T 
E 
s 
T 
s 

MJ/XJ ANDY J BODIES 

FIG.2 

FIG.4 

DIAGNOSTIC 
CONNECTOR 

FIG. 1 

332 

GROUND 

DATAUNK 
CONNECTOR 

FIG~ 3 

FIG.5 



TEST NS-7C I CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

START TEST 
NS-7C. 

1 
USE AN OHMMETER IN 

THE FOLLOWING ~ 
STEP · 

TURN IGNITION OFF . 

l 
DI SCONNECT THE 

POWERTRAIN CONTROL 
MODULE CONN. INSPECT ~ 

ALL TERMINALS. 
FIG . l, 2 OR 3 

TEST THE IDLE AIR 
CONTROL MOTOR #1 

DRIVER CKT FOR 
RESISTANCE. 
FIG · 4 OR 5 

IS ANY TERMINAL 
DAMAGED, PUSHED 

OUT, OR MI SWI RED? 

NO 

IS THE RESISTANCE 
BELOW 5 OHMS? 

NO 

YE~ 
-1 

REPAIR TERMINAL(Sl 
FOR DAMAGE, 
PUSHOUT, OR 
MI SWIRING· * 

YE~ REPLACE THE 
~ POWERTRAI N CONTROL 

MODULE ·* 

REPAIR THE OPEN 
IDLE AIR CONTROL 
MOTOR #1 DRIVER 

CIRCUIT.* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ .TEST NS-70 CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

S MJ/)(J BODY 

T GROUND 

A 
R 
T 

T 
E 
s 
T 
s 

YJ BODY 

DIAGNOSTIC 
CONNECTOR 

1040504 

FIG.2 

FIG. 4 

POWERTRAIN 
CONTROL 
MODULE 

FIG. 1 

DATA LINK 
CONNECTOR 1040508 

FIG. 3 

ZJ BODY .----;:; ........_ POWERTRAIN 

...,:::::. ~ '>~ CONTROL MODULE 

334 

TERMINAL.)//' ~ WIR[ END CONNECTOR 
END/. ~ :::-... ')/~ 

~ ~ ~3 
.... ~,..JJ0...";;-"' ~~~ 

~~o:~~ \"' \ 
59 "-.....~~~~y Y IDLEAIR 

GY/RD ~ ~~\ / CONTROL MOTOR 
' CONNECTOR 

IACI4 
Driver 

~ ~/""~ 
~~d,~ 
~~C/ 

FIG.5 

1070150e 



TEST NS-70 J CHECKING THE IDLi: AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

START TEST 
NS-7D· 

1 
USE AN OHMMETER IN 

THE FOLLOWING ___. 
STEP· 

TURN IGNITION KEY· 

1 
DISCONNECT THE 

POWERTRR IN CONTROL 
MODULE CONN . INSPECT ~ 

ALL TERMINALS· 
FIG· 1,2 OR 3 

TEST THE IDLE AIR 
CONTROL MOTOR #4 

DRI VER CKT FOR 
RESISTANCE· 
FJG.40R5 

IS ANY TERMINAL 
DAMAGED , PUSHED 

OUT , OR MISWI RED? 

NO 

IS THE RESISTANCE 
BELOW 5 OHMS? 

NO 

REPAIR TERMINAL (SJ 
FOR DAMAGE, 
PUSHOUT , OR 
MISWIRING·* 

REPLACE THE 
POWERTRAIN CONTROL 

MODULE· * 

REPAIR THE OPEN 
IDLE AIR CONTROL 
MOTOR #4 DRIVER 

CIRCUIT .* 

. *Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary . 
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~ TEST NS-7E CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

5 MJIXJ BODY 

T 
A 
R 
T 

T 
E 
5 
T 
5 

DIAGNOSTIC 
CONNECTOR 

1040504 

FIG.2 

FIG. 4 

GROUND 

FIG. 1 

POWERTAAIN 
CONTROL 
MODULE 

1040505 
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DATA LINK 
CONNECTOR 1040506 

FIG. 3 

FIG.5 



TEST NS-7E l CHECKING THE IDLE AIR CONTROL MOTOR 

Perform TEST NS-7A Before Proceeding 

1\ 

START TEST~ NS-7E · 

1 
USE AN OHMMETER IN 

THE FOLLOWING --
STEP. 

TURN IGN ITION OFF. 

DISCONNECT THE 
POWERTRAIN CONTROL 

MODULE CONN. INSPECT ~ 
ALL TERMINALS· 
FIG· 1,2 OR 3 

TEST THE IDLE AIR 
CONTROL MOTOR 112 

DRIVER FOR 
RESISTANCE· 
FIG · 4 OR 5 

IS ANY TERMINAL 
DAMAGED, PUSHED 

OUT, OR MISWIRED? 

NO 

IS THE RESI STANCE 
BELOW 5 OHMS? 

NO 

REPA IR TERMINAL<Sl 
YE~ FOR DAMAGE, 
~ PUSHOUT, OR 

MISWIRING ·* 

YES -- REPLACE THE 
POWEATRA IN CONTROL 

MODULE ·* 

REPAIR THE OPEN 
IDLE AIR CONTROL 

112 DRIVER 
CIRCUIT ·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-SA I REPAIRING A START AND STALL CONDITION 

Perform TEST NS-7A Before Proceeding 

s 
T NOTES 
A~------------------------------------------------------~ 
R 
Tr---------------------------------------------------------~ 

T r---------------------------------------------------------~ 

Er---------------------------------------------------------~ s 
Tr---------------------------------------------------------~ 
s 
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TEST NS-SA I REPAIRING A START AND STALL CONDITION 

Perform TEST NS-7A Before Proceeding 

At this point in the diagnostic test procedure, you have determined that all ofthe engine electrical 
systems are operating as designed; therefore, they are not the cause of the start and stall 
problem. The following additional items should be checked as possible mechanical causes of the 
no start condition. Any one or more of these items can produce a no start condition; none can be 
overlooked as a possible cause. 

1. ENGINE VALVE TIMING- must be within specifications 

2. ENGINE COMPRESSION- must be with in specifications 

3. ENGINE EXHAUST SYSTEM - must be free of any restrictions 

4. ENGINE PCV SYSTEM- must flow freely 

5. FUEL- must be free of contamination 

6. ENGINE SECONDARY IGNITION CHECK- must exhibit a normal scope pattern . ' 

Always look for any Tectmical Service Bulletins that may relate to this condition. 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-9A REPAIRING A NO CRANK CONDITION 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

Perform TEST NS-1A Before Proceeding 

RADIATOR 
FAN/TCC 

RELAY 

YJ BODY 

CAV 

A 
B 
c 
c 
D 

m.ENDill 
TERMDW...-L.f'l~-._ 

POSITIVE .---k.IH--=-- -STARTER CABLE 
MDTIR 

Fused It+> 

BATTERY 

~ lgn Sw DU'tput 

IGNITION 
S'JITCH 

XJ YJ 

IK~ : 
YL YL 

IRIYL lR/YL 
JK/Thl BK/DR 
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86 85 
87 

STARTER 
RELAY 

CDN£CTDR 

ZJ 

~ 
YLIDJ 
lii</'JT --

PNP Swltc:h S~rnn --, 
Ground I 
(~ XJ)l 

':'" 

fUjCTION 
STARTER R£l.AY OUTPUT 
F1JSED J(+) 
~ S'JITCH OUTPUT 
Ptf> S'JITCH SENSE 
GRll.tlll 

MJ/XJ BODY 

PIN 
PDSITltJII 
S\IITCH 
CAUT!D 

¥-

1 Ground 
lOIANY.J) 
., 

1560605 

POWER DISTRIBUTION CENTER 
ABS 

PUMP 
RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

FUEL 
PUMP 

RELAY 

COLOR 

YL 
RD 
BR/YL 
BK/OR 
BR 

A/C 
CLUTCH 
RELAY 

STARTER 
RELAY 

1040404 1100204 

CAV 

A 
B 
c 
D 

COLOR 

WTfYL 
RD/WT 
DB{'(L 
DG!BK 

FUEL PUMP 
RELAY 

FUNCTION 

FUSED IGN SW OUTPUT 
FUSED B(+) 
ASD RELAY CONTROL 
FUEL PUMP RELAY OUTPUT 

FIG. 1 FIG. 2 

POWER DISTRIBUTION CENTER 

STARTER 
RELAY 

FUNCTION 

IGN SW OUTPUT (STAAl) 
FUSEDB(+) 
PNP SWITCH SENSE (AUTO) 
GROUND (MANUAL) 
STARTER RELAY OUTPUT 

FIG. 3 

ZJ BODY 

CAV COLOR 

A YL!DB 
B RDtWT 
c BK/WT 
D LG!BK 
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POWER DISTRIBUTION CENTER 

STARTER 
RELAY 

FUNCTION 

IGN SW OUTPUT (STAAl) 
FUSED B(+) 
PARK/NEUTRAL SWITCH SENSE 
STARTER RELAY OUTPUT 

FIG. 4 
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TEST NS-9A I REPAIRING A NO CRANK CONDITION 

Perform TEST NS-1A Before Proceeding 

1\. 

IS THE VEHICLE 
START TEST EQUIPPED WITH A YES PERFORM TEST 

NS-9A. MANUAL f------t NS-9B . 
TRANSMISSION? 

INO 
y 

1 
WITH ORB, READ 

ENSURE THE PARK/NEUTRAL 
TRANSMI SSION IS IN r---t POSITION SWITCH 

PARK. SENSE· 

1 
REPAIR OPEN 

DOES THE SWITCH NO PARK/NEUTRAL 
SENSE PARK? 1---t SWITCH GROUND 

CKT·* 

I YES 

1 
DISCONNECT THE WITH ORB IN 
STARTER RELAY VOLTMETER MODE, IS THE VOLTAGE NO REPAIR OPEN FUSED 

CONNECTOR.** r---t PROBE THE FUSED I-t ABOVE 10 VOLTS? -- B( + l CIRCUIT .* 
B ( + ) CIRCUIT . 

FIG ·1 FJG. 2,3 OR 4 

I YES 

1 
WHILE OBSERVING 

WITH VOLTMETER, VOlTMETER, HOLD IS THE VOLTAGE NO REPAIR OPEN 
PROBE IGNITI ON I-t IGNI TION KEY IN -- ABOVE 10 VOLTS? --I IGNITION SWITCH 

SWITCH OUTPUT CKT. THE RUN POS ITION . OUTPUT CKT. * 

.I YES 

1 
WARNING: THE TRANS WARNING: THE ENGINE BRIEFLY CONNECT A 

MUST BE IN PARK MAY BE CRANKED IN JUMPER WIRE BETWEEN PERFORM TEST 
AND THE PARKING -- THE NEXT STEP . KEEP f----i STARTER RELAY CAVS 0 f------t NS-9C. 
BRAKE MUST BE ON AWAY FROM MOVING AND B IN CONNECTOR. 

FOR THE NEXT STEP · ENGINE PARTS · FJG. 2,3 OR 4 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST NS-98 REPAIRING A NO CRANK CONDITION 
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Perform TEST NS-9A Before Proceeding 
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PUMP 

RELAY 

YJ BODY 

SOU:NiliD 
TERMINAL.-.~-....,.., 

POSITIVE .---kb+~-­
Cofi'BL£ 

F"used )(+) 

... 
STARTER 

MIJTIR 

PIN 
PllSI~ 
SVITOi 

~ lgn Sw Dytput 

IGNITION 

30 PNP Swltd'l SWnn <AUTID 

SIJITCH 

A/C 
CLUTCH 
RELAY 

FIG. 1 

XJ 

.:~ 
YL 

JIVYL 
IK/TN 

YJ 

: 
YL 

liUYL 
liC/DR 

86 85 
87 

STMT£R 
RELAY 

CDN£CTDR 

ZJ = YL/DJ 
IICAIT --

ADS 
SYSTEM 
RElAY 

STARTER 
RELAY 

1040404 

---, 

FU!ICTION 

Ground I 
C~ XJ)..L 

-= 

STotolliTR RELAY OUTPUT 

~ -= 

I Ground 1 CHAN YJ) 

,. 

F"US£D iC+) 
DIITDI SIJITCH DUTI>UT 
pt,p SVITOi SENSE 
GR!UID 

MJ/}(J BODY 

STARTER 
RELAY 

CAV COLOR FUNCTION 

A YL IGN SIN OUTPUT (START) 
B BK/RD FUSED B(+) 
c BR/YL PNP SWITCH SENSE (AUTO) 
c BK/TN GROUND (MANUAL) 
D BR STARTER RELAY OUTPUT 

FIG. 2 

POWER DISTRIBUTION CENTER 

STARTER 
RELAY 

CAV COLOR FUNCTION 

A 
B 
c 
c 
D 

YL 
AD 
BPJYL 
BK/OR 
BR 

IGN SW OUTPUT (START) 
FUSED B(+) 
PNP SWITCH SENSE (AUTO) 
GROUND (MANUAL) 
STARTER RELAY OUTPUT 

FIG. 3 
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*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST N5-9C REPAIRING A NO CRANK CONDITION 

Perform TEST NS-9A or NS-98 Before Proceedln 

s 
T 
A 
R 
T 

T 
E 
s 
T 
s 

STARTER 

ZJBODY 

D 
LG/BK 

STARTER 
RELAY 

Starter 
Relay 

Output 

TYPICAL VIEW 

FIG. 1 

FIG. 3 

MJIXJ ANDY J BODIES 
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TYPICAL VIEW 

D 
BR 

STARTER 
RELAY 

Staner 
Relay 

Output 

RADIATOR 
FAN/TCC 

RELAY 

(PART OF) 
POWER DISTRIBUnON 

CENTER 

FIG.2 

ABS 
PUMP 

RELAY 

AUTO 
SHUTDOWN 

RELAY 

ABS 
SYSTEM 
RELAY 

FUEL 
PUMP 
RELAY 

A/C 
CLUTCH 
RELAY 

STARTER 
RELAY 

FIG. 4 



TEST NS-9C I REPAIRING A NO CRANK CONDITION 

Perform TEST NS-9A or NS-9B Before Proceeding 

START TEST 
NS-9C. 

1 
NOTE IF THE 

STARTER SOLENOID DISCONNECT THE 
CLICKED WHEN THE f----1 JUMPER WIRE . f----1 
JUMPER WIRE WAS 

CONNECTED. 

1 
REINSTALL STARTER CHECK THE BATTERY 

RELAY· CABLES FOR HI GH 
~ RES I STANCE. (USE 1---i 

SERVICE MANUAL 
FIG. 4 PROCECUREl 

DI D THE STARTER YES REPLACE THE 
MOTOR CRANK THE ~ STARTER RELAY.* 

ENGINE? 

NO 

DISCONNECT STARTER USING AN OHMMETER, 
RELAY OUTPUT WIRE TEST STARTER RELAY 

FROM THE STARTER f---1 OUTPUT CIRCUIT . 
SOLENOID ·** 

FIG· I FJG. 2 OR 3 

_I 

IS THE RES ISTANCE NO REPAIR OPEN 
BELOW 5 OHMS? ~ STARTER RELAY 

OUTPUT CKT·* 

YES 

DID EITHER BATTERY 
CIRCUIT HAVE A YE~ REPAI R THE BATTERY 

VOLTAGE DROP t--i CIRCUIT FOR HIGH 
GREATER THAT 0.2 RESISTANCE.* 

VOLT? 

NO 

DID THE STARTER 
SOLENOID CL ICK WHEN NO REPLACE THE 
THE JUMPER WIRE WAS ~ STARTER SOLENO ID. * 

PREV IOUSLY 
CONNECTED? 

YES 

REPAIR MECHAN ICAL 
COND ITION 

PREVENT! NG THE 
STARTER MOTOR FROM 

CRANKI NG·* 

*Perform Verification TEST VER-1A. I **Check connectors - Clean I repair as necessary. 
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~ TEST VER-1A I NO START VERIFICATION 
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Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect 
components as necessary. 

Inspect the engine for contamination. If it is contaminated, change the oil and filter. 

Attempt to start the engine. 

If the engine is unable to start, cpeck all pertinent Technical Service Bulletins, and return to TEST 
TC-1A if necessary. 

lfthe engine is able to start, and the powertrain control module has been changed, connectthe DAB 
T to the PCM data link connector and erase tro~ble codes. The repair is now complete. 

E 
s 
T 
s 
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TEST VER-2A I ROAD TESt VERIFICATION -- v 
~~~~~--------------------------------------------~E 

lnspectthe vehicle to ensure that all engine components are connected. Reassemble and reconnect 
components as necessary. 

If this verification procedure Is being performed subsequent to a NO TROUBLE CODE test, 
do the following: 

1. Check to see if tHe initial symptom still exists. 

2. If the initial or another symptom exist~, the repair is not complete. Check all pertinent Technical 
Service Bulletins and return to TEST NTC-1A if necessary. 

lfthls verification procedure Is bel ng performed subsequent to a TROUBLE CODE test, do the 
following: 

For previously read trouble codes that have not been dealt with, return to TEST TC-1A and follow 
the path specified by the other code. Otherwise, continue. 

If the powertrain control module has not been changed: 

> Connect the DAB to the PCM data link connector and erase trouble codes. 

> With the DRS, reset all values in the adaptive memory. 

> Disconnect the DAB. 

Ensure no other trouble code remains by doing the following: 

1. If the vehicle is equipped with air conditioning, turn on the air conditioning and blower. 

2. Drive the vehicle for at least five minutes and at some point attain a speed of 40 mph. Ensure 
the transmission shifts through all gears. Upon completion of the road test, turn the engine off. 

3. Start the engine. Allow the engine to idle for at least two minutes. 

4. Turn the engine off. 

5. Connect the DAB to the PCM data link connector, and with the DAB, read all trouble codes. 

If the repaired code has reset, the repair is not complete. Check all pertinent Technical Service 
Bulletins and return to TEST TC-1 A if necessary. 

If another trouble code has set, return to TEST TC-1 A and follow the path specified by the other 
trouble code. 

If there are no trouble codes, the repair is now complete. 
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~ TEST VER-3A I CHARGING VERIFICATION 
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Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect 
components as necessary. 

If the powertraln control module has been changed, do the following: 

1. If the vehicle is equipped with a factory theft alarm, start the vehicle at least 20 times so that the 
alarm system may be activated when desired. 

Connect the DAB to the PCM data link connector and erase the codes. 

Ensure no other charging system problems remain by doing the following: 

1. Start the engine. 

2. Raise the engine speed to 2000 rpm for at least 30 seconds. 

3. Allow the engine to idle. 

4. Turn the engine off. 

5. Turn the ignition key on. 

6. With the DAB, read trouble code messages. 

If the repaired code has reset, or another one has set, check all pertinent Technical Service Bulletins 
and return to TEST TC-1A if necessary. 

If there are no codes, the repair is now complete. 
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TEST VER-4A I SPEED CONTROL VERIFICATION v 
r-------~----------------------------------------------~E 

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect 
all components as necessary. 

If the powertraln control module has been changed, do the following: 

1. If the vehicle is equipped with a factory theft alarm, start the vehicle at least 20 times so that the 
alarm system may be activated when desired. 

Connect the DAB to the PCM data link connector and erase the codes. 

Ensure no other speed control problems remain by doing the following: 

1. Road test the vehicle at a speed above 35 mph. 

2. Turn the speed control ON/OFF switch to the ON position. 

3. Depress and release the SET switch. If the speed control did not engage, the repair is not 
complete.* 

4. For stalk switch equipped vehicles, quickly depress and release the SET switch. For steering 
wheel switch equipped vehicles, quickly depress and release the RESUME/ACCEL switch. If the 
vehicle speed did not increase by 2 mph, the repair is not complete.* 

5. Using caution, depress and release the brake pedal. If the speed control did not disengage, the 
repair is not complete.* 

6. Bring the vehicle speed back up to 35 mph. 

7. Depress the RESUME/ACCEL switch. If the speed control did not resume the previously set 
speed, the repair is not complete.* 

8. Hold down the SET switch. If the vehicle did not decelerate, the repair is not complete.* 

9. Ensure the vehicle speed is greater than 35 mph and release the SET switch. If the vehicle did 
not adjust and set a new vehicle speed, the repair is not complete.* 

10. Turn on the ON/OFF switch to the OFF position. lfthe speed control did not disengage, the repair 
is not complete.* 

lfthe vehicle successfully passed all ofthe previous tests, the speed control system is now functioning 
as designed. The repair is now complete. 

*CheckforTechnical Service Bulletins that pertain to this speed control problem and then, if necessary, 
return to TEST TC-1A. 
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8.0 MAINTENANCE AND SERVICE INFORMATION 

There is no specific maintenance or service information in this manual. Refer to the appropriate 
service manual for information about repair and replacement procedures. 

When replacing a blown fuse, it is importantto use only a fuse having the correct amperage rating. 
The use of a fuse with a rating other than indicated may result in a dangerous electrical system 
overload. If a properly rated fuse continues to blow, it indicates a problem in the circuit that must 
be corrected. 

9.0 SPECIFICATIONS 

9.1 Fuel System Release Procedure 

1. Loosen the fuel filler cap. 
2. Ensure the ignition key is off. 
3. Remove the protective cap from the fuel pressure test port. 
4. Place the open end ofthe fuel pressure release hose, tool number *C-4799-1, into 

an approved gasoline container. Connect the other end of the C-4799-1 hose to 
the fuel pressure test port. The fuel pressure will bleed off through the hose into 
the gasoline container. 

*Fuel gauge C-4799-A contains hose C-4799-1. 
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11.0 REQUIRED TOOLS AND EQUIPMENT 

DAB (diagnostic read-out box) 
- for DRBII, use the most current diagnostic program cartridge 
fuel line tool (C-6541) 
fuel pressure gauge (C-4799-B) 
fuel release hose (C-4 799-1) 
jumper wires 
ohmmeter 
oscilloscope 
vacuum gauge 
voltmeter 
pressure gauge (0-300 psi) 

12.0 GLOSSARY OF TERMS 

backfire, popback - Fuel ignites in either the intake or the exhaust system. 

CKP - crank position sensor 

CMP - camshaft position sensor 

cuts out, misses - a steady pulsation or the inability of the engine to maintain a consistent rpm 

DLC - data link connector (previously called "engine diagnostic connector") 

detonation, spark knock- a mild to severe ping, especially under loaded engine conditions 

ECT - engine coolant temperature sensor 

EGR - exhaust gas recirculation valve and system 

generator - previously called "alternator" 

hard start- The engine takes longer than usual to start, even though it is able to crank normally. 

hesitation, sag, stumble- There is a momentary lack of response when the throttle is opened. 
This can occur at all vehicle speeds. If it is severe enough, the engine may stall. 

IAT - intake air temperature sensor 

lAC - idle air control valve 

lack of power, sluggish- The engine has less than expected power, with little or no increase in 
vehicle speed when the throttle is opened. 

MAP - manifold absolute pressure sensor 

MTV - manifold tuning valve 

MVLPS - manual valve lever position switch (previously called "park/neutral switch") 

02S - oxygen sensor (left oxygen sensor when there are two sensors) 

02SR - right oxygen sensor 
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PCM - powertrain control module 

PCV - positive crankcase ventilation 

poor fuel economy - There is significantly less fuel mileage than other vehicles of the same 
design and configuration. 

rough, unstable, or erratic Idle stalling - The engine runs unevenly at idle and causes the 
engine to shake if it is severe enough. The engine idle rpm may vary (called 
"hunting"). This condition may cause stalling if it is severe enough. 

start & stall- The engine starts but immediately dies. 

SPI-0 - Serial Peripheral Interface-Output 

surge - engine rpm fluctuation without corresponding change in throttle position sensor 

TPS - throttle position sensor 

VSS - vehicle speed sensor 

12.1 Body Codes Defined 

CARS 

AA 

AC 

AG 
AJ 
AP 

AS 

AY 

Chrysler LeBaron (4-door) 
.Oodge Spirit 
Plymouth Acclaim 
Chrysler New Yorker Salon 
Dodge Dynasty 
Dodge Daytona 
Chrysler LeBaron (2-door) 
Dodge Shadow 
Plymouth Sundance 
Chrysler Town and Country 
Dodge Caravan and Grand Caravan 
Plymouth Voyager and Grand Voyager 
Chrysler Imperial 
Chrysler Fifth Avenue 

TRUCKS 

AB 

AD 

AN 
BR 
BT 

Dodge Ram (Van I Wagon) 
150,250,350 
Dodge Ram (Pickup) 150, 250, 350 
Dodge Ramcharger 
Dodge Dakota 
Dodge Ram (Pickup) 1500,2500, 3500 
Dodge Ram (Cab) 1500, 2500, 3500 
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FJ22 Chrysler Sebring 
Dodge Avenger 

FJ24 Eagle Talon 
JA Chrysler Cirrus 

Plymouth Cirrus 
Dodge Stratus 

LH Chrysler Concorde 
Chrysler LHS 
Chrysler New Yorker 
Dodge Intrepid 
Eagle Vision 

PL Dodge Neon 
Plymouth Neon 

SR Dodge Viper 

ES 

MJ 
XJ 
YJ 
ZJ 

Chrysler Grand Voyager 
Chrysler Ram Van 
Jeep Comanche 
Jeep Cherokee 
Jeep Wrangler 
Jeep Grand Cherokee 
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