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1.0 INTRODUCTION

The procedures contained in this manual include all the specifications, instructions, and graphics
needed 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 failure condition or symptom being present at the time of diagnosis.

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

Diagnostic procedures change every year. New diagnostic systems may be added; carryover
systems may be enhanced. READ THE GENERAL INFORMATION SECTIONS IN 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 1999 TJ and XJ vehicles equipped with a JTEC
PLUS engine controller.

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 system, ignition
system, and automatic transmission.

3.0 SYSTEM DESCRIPTION AND FUNCTIONAL OPERATION

3.1 General Description

The Jeep engine and Auto Transmission systems have the latest in technical advances. The
on-board diagnostics incorporated with the PCM controller are intended to assist the field
technician in repairing vehicle problems by the quickest means.

3.2 JTEC + Controller and Operating Modes

3.21 Overview

The JTEC + PCM features a multi-processor environment (one 16 bit microcomputer, two 8 bit
microcomputer) allowing parallel processing of time critical operations. Dedication of one 8 bit processor
(K4) to spark control and the other 8 bit processor (D3) to fuel control allows increases in throughput and
reduced software complexity in the 16 bit microcomputer (Z2). The result is increased capability in the Z2
to handle overall strategy implementation, and other computation-intensive processes.
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3.2.2 Hardware Architecture

The design of the PCM can be broken up into about eight major sections. The main
microcontroller, a Motorola MC68HC16Z2, is attached to a 256k byte memory device (flash
memory) which is programmed after manufacture of the module. (This memory can be
reprogrammed at the factory or at a dealership. The MC68HC11D3 and MC68HC11K4 micro-
computers have memories which are permanently programmed during their manufacture, and
therefore cannot be reprogrammed.)

The microcomputers communicate over a bus which allows for rapid transmission of high priority
messages. The Z2 executes the primary powertrain control strategy; transmits fuel and spark
requirements to the D3 and K4; communicates with outside devices; and processes 14 analog
inputs and about half of the one bit inputs and outputs. The D3 microcomputer controls fuel
injector timing pulses and a small number of one bit inputs and outputs. The K4 controls spark
timing pulses, processes 8 analog inputs and a number of one bit inputs and outputs.

Other major sections of the PCM design include the power supply, input conditioning circuits,
output driver circuits, serial communication interface circuits, and a device which controls ignition
coil currents.

3.2.3 Software Architecture

The 68HC16Z2 microcontroller is the main computing unit of the PCM. The 68HC11D3 and K4
microcontrollers control fuel and spark respectively. They handle the critical timing requirements
of their tasks, communicating with the Z2 using high level commands.

The Z2 operating system is the heart of the software and was written expressly for this PCM.
Every 500 microseconds the Z2 interrupts what it is doing to perform periodic tasks such as
updating sensor inputs values and checking for the occurrence of a crank position pulse. If this
pulse is observed, a program known as the decision maker is executed and performs high priority
tasks such as fuel and spark calculations, and RPM processing. Low priority tasks (SCIl and CCD
communications) are executed during the time between crank pulses.

The Z2 software is divided into a main oeprating strategy and three separate calibration areas.
The main strategy contains information specific to the various engines and transmissions
supported by this PCM. Once installed, the information contained in this area is fixed for a given
engine and transmission. Changes to this data, if required, can be performed only by computer
programming personnel. The calibration areas (engine and transmission) contain information
relating to emissions, fuel economy and driveability and can be altered directly by calibration
personnel.

3.24  Spark Control

The K4 microcomputer controls the generation and timing of spark pulses. The spark advance
and dwell characteristics are determined by: engine speed, throttle position, MAP, coolant
temperature, barometric air pressure, air temperature, and vehicle speed.

3.25 Fuel Control

The PCM controls the air/fuel ratio of the enigne by varying fuel injector on time. Mass air flow is
calculated using the speed density method using engine speed, manifold absolute pressure, and
air charge temperature.

Different fuel calculation strategies are used dependent on the operational state of the engine.
During crank mode, a prime shot fuel pulse is delivered followed by fuel pulses determined by a
crank time strategy. Cold engine operation is determined via an open loop strategy until O2
sensors have reached operating temperature. At this point, the strategy enters a closed loop
mode where fuel requirements are based upon the state of the O2 sensors, engine speed, MAP,
throttle position, air temperature, battery voltage, and coolant temperature.



Additional factors can influence fuel pulse width. Asynchronous acceleration enrichment is a
technique whereby the duration of injector “on” time can be increased for injectors already firing,
providing improved acceleration response.

The D3 microcomputer controls fuel injector timing in response to high level commands from the
Z2 microcomputer. Injector timing, with respect to engine position, is determined by the D3 and
is transparent to the Z2.

3.2.6  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 met for a trouble code to be entered into the PCM
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 it for that device. 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.

3.2.7  Transmission Control (4.0L - XJ Body Only)

Control of the transmission on this vehicle is done by a separate Transmission Control Module
(TCM). The TCM is also called an AW4 TCM. Diagnostics for this TCM are found in another
diagnostic manual called, the AW4 Powertrain Diagnostic Manual.

3.2.8 Other Controls

Cruise Control

The PCM controls vehicle speed by operation of the speed control servo vacuum and vent
solenoids. Energizing the vacuum solenoid applies vacuum to the servo to increase throttle
position. Operation of the vent solenoid slowly releases the vacuum allowing throttle position to
decrease. A special dump solenoid allows immediate release of throttle position caused by
braking, cruise control turned off, or ignition key off.

Fuel Vapor Recovery System (Duty Cycle Purge Control)

Duty Cycle Purge is a system that feeds fuel gases from the purge canister and gasoline tank into
the throttle body for mixing with incoming air. Metering of the gases is performed by duty cycling
the purge solenoid by the PCM.

The system is disabled during wide open throttle conditions and while the engine is below a
specified coolant temperature. When engine temperature becomes greater than a calibrated
parameter, duty cycle purge is delayed for a calibrated time. Once purge delay is over, purge will
be ramped into soften the effect of dumping additional fuel into the engine.

The PCM provides a modulated 5 hz signal (at closed throttle) or 10 hz signal (at open throttle)
to control this sytem. Modulation of the signal is based upon a calculated air flow (based upon
known fuel flow through the injector at a given pulsewidth and RPM) and is adjusted to
compensate for changes in flow due to varying engine vacuum.
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3.2.9 PCM Operating Modes

As input signals to the 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 sensors. 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.

When the Ignition 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 one second,
these relays are de-energized.

2. The PCM energizes all fuel injectors until it determines crankshaft position 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 sequences. The PCM adjusts the injector
pulse width and synchronizes the fuel injectors by controlling the fuel injectors’
ground paths.

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

— throttle position

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 width 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
loop 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 Manifold Vacuum 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 Manifold Vacuum 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. The PCM adjusts injector pulse width to supply a
predetermined amount of additional fuel.

3.2.10 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, fuel
system, or misfire monitor trouble code to be stored in the PCM.

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 fuel pressure regulator. The PCM cannot
detect a clogged fuel pump inlet filter, clogged in-line fuel filter, or a pinched fuel supply. (*)

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
compression.(*)
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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.

(*)NOTE: Any of these 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.

3.2.11 SKIS OVERVIEW

The Sentry Key Immobilizer System (SKIS) is an immobilizer system designed to prevent
unauthorized vehicle operation. The system consists of a Sentry Key Immobilizer Module (SKIM),
ignition key(s) equipped with a transponder chip and powertrain controller. When the ignition
switch is turned on, the SKIM interrogates the ignition key. If the ignition key is “Valid” the SKIM
sends a CCD Bus message to the powertrain controller indicating the presence of a valid ignition
key. With a valid key presence, the PCM allows the engine to continue to operate.

3.2.12 SKIS OPERATION

When ignition power is supplied to the SKIM, the SKIM performs an internal self-test. After the
self-test is completed, the SKIM energizes the antenna (this activates the transponder chip) and
sends a challenge to the transponder chip. The transponder chip responds to the challenge by
generating an encrypted response message using the following:

Secret Key — This is an electronically stored value (identification number) that is unique to each
SKIS. The secret key is stored in the SKIM, PCM and all ignition key transponders.

Challenge —This is a random number that is generated by the SKIM at each ignition key cycle.

The secret key and challenge are plugged into an algorithm that produces the encrypted response
message. The transponder uses the crypto algorithm to receive, decode and respond to the
message sent by SKIM. After responding to the coded message, the transponder sends a
transponder ID message to the SKIM. The SKIM compares the transponder ID to the available
valid key codes in SKIM memory (8 key maximum). After validating the key the SKIM sends a
CCD Bus message called a “Seed Request” to the powertrain controller then waits for a
powertrain controller response. If the powertrain controller does not respond, the SKIM will send
the seed request again. After three failed attempts the SKIM will stop sending the seed request
and store a trouble code. If the powertrain controller sends a seed response, the SKIM sends a
valid/invalid key message to the powertrain controller. This is an encrypted message that is
generated using the following:

VIN — Vehicle Identification Number
Seed —This is a random number that is generated by the PCM at each ignition key cycle.

The VIN and seed are plugged into a rolling code algorithm that encrypts the “valid/invalid key”
message. The powertrain controller uses the rolling code algorithm to receive, decode and
respond to the valid/invalid key message sent by SKIM. After sending the valid/invalid key
message the SKIM waits 3.5 seconds for an EMS status message from the powertrain controller.
If the PCM does not respond with a valid key message to the SKIM, a fault is detected and a
trouble code stored.

The SKIS incorporates a yellow warning lamp located in the instrument cluster. The lamp is
illuminated when the SKIM sends a CCD Bus message to the instrument cluster requesting the
lamp on. The SKIM will request lamp operation for the following:

— bulb check at ignition on
— to alert the vehicle operator to a SKIS malfunction

For all faults except transponder faults and VIN mismatch, the lamp remains on steady. In the
event of a transponder fault the light flashes at the rate of 1Hz (once per second). If a fault is
present the lamp will remain on or flashing for the complete ignition cycle.



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 DRB. This procedure begins in
the DTC TEST Section 7.1 — 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 returns within one cycle of the required parameters 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. The following 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.

3.3.3 Reset Counter

The reset counter counts the number or 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 DRB as the RESET COUNTER.

When there are no trouble codes stored in memory, the DRB will display “NO TROUBLE CODES
FOUND” and the reset counter will show “RESET COUNT = XXX.”
3.34 Handling No Trouble Code Problems

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

The “no code” system is broken down into two test methods:

— No Code Complete Test
— No Code Quick Individual Test

3.4 Using the DRBIII ®

Refer to the DRB user’s guide for instructions and assistance with reading trouble codes, erasing
trouble codes, and other DRB functions.
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3.5 DRBIII® Error Messages and Blank Screen
Under normal operation, the DRB will display one of only two error messages:
— User-Requested WARM Boot or User-Requested COLD Boot

This is a sample of such an error message display:

ver: 2.14

date: 26 Jul93

file: key_itf.cc

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.

3.5.1 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 (data link connector cavity 16). A minimum of 11
volts is required to adequately power the DRB.

If all connections are proper between the DRB and the vehicle or other devices, and the vehicle
battery is fully charged, an inoperative DRB may be the result of faulty cable or vehicle wiring. For
a blank screen, refer to the appropriate body diagnostics manual.

3.5.2 Display Is Not Visible

Low temperatures will affect the visibility of the display. Adjust the contrast to compensate for this
condition.

DISPLAY yEABLE LENS
é ENTER KEYS
FUNCTION . /
KEYS Yoo LEDs

ARROW KEYS ' CONTRAST
i with “YES” key

KEYPAD
BACK LIGHTING

with “YES” key

SHIFT KEY LED
2450403



SYSTEM COMPONENT LOCATIONS

Powertrain Control Module

*POWERTRAIN

CONTROL MODULE-

(PCM) P2

POWERTRAIN CONTROL
MODULE CONNECTORS

ng‘l?‘le‘(’:V'legR & D) BATTERg \K 80a5§4/gé y
(C) GREY 80207547
CAV CKT/COLOR FUNCTION CAV CKT/COLOR FUNCTION
A2 F12 DB Fused Ignition Switch Output B11 T23 OR/LG TCC Solenoid Control (ATX
A4 K167 BR/YL Sensor Ground ONLY)
A6 T41 BRILB PIN Position Switch Sense B12 K16 LG/BK Injector #6 Driver
A7 K19 GY Ignition Coil Driver B15 K12 TN Injector #2 Driver
A8 K24 GY/BK Crank Position Sensor Signal B16 K14 LB/BR Injector #4 Driver
A10 K60 YL/BK Idle Air Control #3 Driver B23 G60 GY/YL Oil Pressure Sensor Signal
All K40 BR/WT Idle Air Control #2 Driver B27 G7 WT/OR Vehicle Speed Sensor Signal
Al2 K10 DB/BR Power Steering Pressure Switch B31 K6 VT/OR 5-Volt Supply (Secondary)
Sense (2.5L) C1 C13 DB/OR A/C Comp Clutch Relay Control
Al5 K21 BK/RD Intake Air Temp Sensor Signal C3 K51 DB/YL Auto Shutdown Relay Control
Al6 K2 TN/BK ECT Sensor Signal C4 V36 TN/RD Speed Control Vacuum Sol
Al7 K7 OR 5-Volt Supply (Primary) Control
A18 K44 TN/YL Camshaft Position Sensor C5 V35 LG/RD Speed Control Vent Sol Control
Signal C11 V32 YL/RD S/C 12-Volt Supply
A19 K39 GY/RD Idle Air Control #4 Driver C12 A142 DG/PK Auto Shutdown Relay Output
A20 K59 VT/ BK Idle Air Control #1 Driver C15 K118 PK/YL Battery Temp Sensor Signal
A22 Al4 RD/WT Fused B(+) C19 K31 BR Fuel Pump Relay Control
A23 K22 OR/DB Throttle Position Sensor Signal C20 K52 PK/BK Evap Emission Solenoid Control
A24 K41 BK/DG Upstream O2 Sensor Signal 1/1 C22 C22 DB/WT A/C Switch Sense
A25 K141 TN/WT Downstream O2 Sensor Cc23 C90 LG A/C Switch Output
Signal 1/2 c24 K29 WT/PK Brake Switch Sense
A27 K1 DG/RD MAP Sensor Signal c25 K72 DG/OR Generator Field Source (+)
A3l Z12 BK/TN Ground C26 K226 DB/LG Fuel Level Sensor Signal
A32 Z12 BK/TN Ground c27 D21 PK SCI Transmit
B4 K11 WT/DB Injector #1 Driver c28 D2 WT/BK CCD Bus (-)
B5 K13 YL/WT Injector #3 Driver C29 D20 LG SCI Receive
B6 K15 PK/BK Injector #5 Driver C30 D1 VT/BR CCD Bus (+)
B10 K20 DG Generator Field Driver (-) Cc32 V37 RD/LG S/C Switch Signal
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4.1 Powertrain Control Module (Continued)
XJ BODY
POWERTRAIN CONTROL
MODULE CONNECTORS
-
nmn 2 (3) 32-WAY
73 &3 CONNECTORS
N -
St R
e (O g \ =
0! 23 ) (s
oS
4 § N ((C(qmun™ .f’
(A r%. " »
o= (O SN
% <31
ey .
) e
PCM
)
\6 Q N&E N
V=2 80408eb3
- ° (C) GREY 80207547
CAV CKT/COLOR FUNCTION CAV CKT/COLOR FUNCTION
A2 F12 DB/WT Fused Ignition Switch Output B10 K20 DG Generator Field Driver (-)
Ad K167 BR/YL Sensor Ground B11 K54 OR/BK TCC Solenoid Control (2.5L A/T)
A6 T41 BR/LB PNP Switch Sense (2.5L A/T) B12 K16 LG/BK Injector #6 Driver
A6 Z1 BK Ground (2.5L M/T) B15 K12 TN Injector #2 Driver
A6 T41 BK/WT Transmission Range Switch B16 K14 LB/BR Injector #4 Driver
Sense (4.0L A/T) B23 G60 GY/YL Qil Press Sensor Signal
A7 K19 GY Ign Coil Driver B27 G7 WT/OR Vehicle Speed Sensor Signal
A8 K24 GY/BK CKP Sensor Signal B31 K6 VT/OR 5-Volt Supply (Secondary)
Al10 K60 YL/BK Idle Air Control #3 Driver Cc1 C13 DB/OR AIC Comp Clutch Relay Control
All K40 BR/WT Idle Air Control #2 Driver c2 C27 DB/PK Rad Fan Relay Control
Al12 K10 DB/BR Power Steering Pressure Switch c3 K51 DB/YL ASD Relay Control
(2.5L) C4  V36TN/RD  S/C Vacuum Solenoid Control
AL5  K2LBKRD  IAT Signal C5  V35LG/RD  SIC Vent Solenoid Control
Al6 K2 TN/BK ECT Sensor Slgn.al c11 V32 YL/RD SIC 12-Volt Supply
Al7 K7 OR 5-Volt Supply (Primary) Cl2  Al42DG/OR  ASD Relay Output
Al8 K44 TN/YL CMP Sensor Signal C15  KII8 PK/YL  Batt Temp Sensor Signal
A19 K39 GY/RD Idle Air Control #4 Driver c19 K31 BR Fuel Pump Rly Ctrl
A20 K59 VT/BK Idle Air Control #1 Driver c20 K52 PK/BK EVAP Sol Control
A22 A6l DG/BK Fused B(+) C22  C22DBMWT  A/C Pressure Switch Output
A23 K22 OR/DB TP Sensor Signal c23 C90 LG A/C Select Input
A24 K41 BK/DG 02 Sensor 1/1 Signal c24 K29 WT/PK Brake Switch Sense
AZ5 K141 TN/'WT 02 Sensor 1/2.S|gnal C25 K72 DG/OR Generator Field Source (+)
A27  K1DG/RD MAP Sensor Signal C26 K226 DB/LG  Fuel Level Sensor
A3l Z12 BK/TN Ground C27 D21 PK SCI Transmit
A32 Z12 BK/TN Ground c28 D2 WT/BK CCD Bus (1)
B4 K11 WT/DB Injector #1 Driver c29 D20 LG/BK SC| Receive
B5 K13 YL/WT Injector #3 Driver c30 D1 VT/BR CCD Bus (+)
B6 K15 PK/BK Injector #5 Driver c32 V37 RDILG S/C SW Signal

10



4.2 Controls & Solenoids
TJ BODY
EVAPORATIVE
SOLENOID
CONNECTOR
2
1
CAV | COLOR [FUNCTION
1 PK/BK | EVAP SOLENOID CONTROL
2 RD/LG | FUSED IGNITION SWITCH OUTPUT
80b&f0e2
TJ/XJ BODY

GENERATOR FIELD
HARNESS CONNECTOR

CAV|COLOR| FUNCTION
1 |DG/OR| GENERATOR SOURCE

2 DG | GENERATOR FIELD
80b6b12e
TJ/XJ 4.0L
IDLE AIR CONTROL IDLE AIR
PASSAGE INLET CONTROL MODULE
7 O .-)Jj %l & THROTTLE
i (21 h W&__POSITION
‘= [i']l\'i\))l’] (N = sensor
) g“'"! N

MOUNTING O S A

BOLTS (4) ™=
Ay 'NTAKE MANIFOLD

AIR TEMPERATURE
SENSOR

>

MAP SENSOR

80aac28d

XJ BODY

EVAPORATIVE
SOLENOID
CONNECTOR

CAV|COLOR| FUNCTION

PK/BK | EVAP SOLENOID CONTROL
2 WT | FUSE IGNITION SWITCH OUTPUT

—_

B0b&f0da

TJ/XJ 2.5L

IDLE AIR
CONTROL MOTOR

\\\‘

)

&

THROTTLE
BODY 7 A .,)
MOUNTING g \‘1\‘\\\ {
2= <\ <,
BOLTS (4) \‘ » /
W, e
. O T ’ THROTTLE
N POSITION
O \\) S\ENSOR
\ IDLE AIR N
CONTROL PASSAGE MAP
INLET SENSOR 80a87223
TJ/XJ BODY
IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV | COLOR | FUNCTION
1 VT/BK |IDLE AIR CONTROL #1 DRIVER
2 BR/WT |IDLE AIR CONTROL #2 DRIVER
3 YL/BK |IDLE AIR CONTROL #3 DRIVER
4 GY/RD |IDLE AIR CONTROL #4 DRIVER

80b898b2
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4.2

Controls & Solenoids (Continued)

TJ/XJ 2.5L BODY

REGULATOR 1080405

TJ/XJ 2.5L

INJECTOR #1
CONNECTOR

CAV [COLOR [ FUNCTION
1 | DG/LG | ASD RELAY OUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ)
2 | WT/DB | INJECTOR #1 DRIVER sob 76062
TJ/XJ 2.5L

ELECTRICAL
CONNECTOR

MOUNTING
BOLTS (2)

/

80ae3316

TJIXJ 4.0
# #2 #3 #4 #5 #6
_j_'—_:;(@ g \\J
( @\l S —
N ]/‘TWﬂ A
] — Q_

Pre= A0l

PRESSURE
REGULATOR

FUEL RAIL

1080404

TJ/XJ 4.0L

INJECTOR #1
CONNECTOR

CAV |COLOR

DG/LG
DG/OR
WT/DG

FUNCTION

ASD RELAY OUTPUT (TJ)
ASD RELAY OUTPUT (XJ)
INJECTOR #1 DRIVER

N = —

80b76e67

TJ/IXJ 4.0L
IGNITION COIL

~ T SECONDARY

~ T\ CABLE

I:ld

1 l
MOUNTING New Tl
BOLTS (2)/#/
| ATV =

80ae8319

12



TJ BODY XJ BODY

IGNITION COIL
CONNECTOR

CAV [ COLOR | FUNCTION

1 DG/LG |ASD RELAY OUTPUT
2 GY IGNITION COIL DRIVER

CAV|COLOR| FUNCTION

1 |DG/CR | ASD RELAY OUTPUT
2 GY | IGNITION COIL DRIVER

80afbs91

8006103 NOTE: WIRES CAN BE IN EITHER CAVITY
TJ BODY XJ BODY
SERVO VACUUM
MOUNTING LINE SPEED
BRACKET

—7
=

CABLE

SLEEVE
SERVO MOUNTING
ELECTRICAL NUTS (2) MOUNTING  ELECTRICAL
CONNECTOR 80addat BRACKET CONNECTOR 80add425
TJ/XJ BODY
SPEED
CONTROL SERVO

CONNECTOR

TN/RD | $/C VACUUM SOLENOID CONTROL
LG/RD | S/C VENT SOLENOID CONTROL
DB/RD | S/C BRAKE SWITCH OUTPUT

BK | GROUND

2
CAV | COLOR | FUNCTION
1
2
3
4

80b04fed
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4.3 Data Link Connector
TJ BODY TJ BODY
N~ AN DATA LINK
CONNECTOR CONNECTOR

\\\\\\\\ CAV_| COLOR FUNCTION
3 VT/BR CCD BUS (+)
4 BK/LB GROUND
5 BK/TN GROUND
6 LG SCI REGEIVE
7 PK SCI TRANSMIT/ISO 9141K
1 WT/BK | CCDBUS ()
16 PKWT | FUSED B(+)
80a4835f
XJ BODY XJ BODY
DATA LINK
CONNECTOR
1
16-WAY DATA
LINK CONNECTOR
9
CAV | COLOR | FUNCTION
3 | VI/BR | CCD BUS (+)
4 BK | GROUND
5 | BK/TN | POWER GROUND
6 | LG/BK | SCI RECEIVE
7 PK | SCI TRANSMIT
80524e3¢ 11 | WT/BK | 6CD BUS (-)
16 | TN/BK | FUSED B (+)
4.4 Sensors
TJ/XJ BODY TJ/XJ BODY
g
g BATTERY
= TEMPERATURE
SENSOR

80a4508¢e

80afb698

FUNCTION

CAV | COLOR
1 PK/YL
2 BR/YL

BATTERY TEMP SENSOR SIGNAL
SENSOR GROUND

80500529

14
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TJ/XJ BODY

CRANKSHAFT
POSITION SENSOR
CONNECTOR

1070404

TJ/XJ 2.5L & 4.0L

DISTRIBUTOR

CAMSHAFT POSITION

SENSOR CONNECTOR 1100106

TJ/XJ 2.5L & 4.0L

TEMPERATURE
SENSOR

THERMOSTAT

HOUSING 1050203

TJ/XJ BODY

15

CRANKSHAFT POSITION SENSOR CONNECTOR

CAV | COLOR | FUNCTION

GY/BK
BR/YL
OR

SENSOR GROUND
5-VOLT SUPPLY

WN =

CRANKSHAFT POSITION SENSOR SIGNAL

80b0995b

TJ/XJ BODY

CAMSHAFT
POSITION SENSOR
CONNECTOR

CAV|COLOR| FUNCTION

TN/YL
BR/YL
OR

CAMSHAFT POSITION SENSOR SIGNAL
SENSOR GROUND
5-VOLT SUPPLY

wWN =

TJ BODY

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR FUNCTION
1 TN/BK ECT SENSOR SIGNAL
BR/YL SENSOR GROUND

80afbScc

80afi5a0
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4.4 Sensors (Continued)
XJ BODY

ENGINE COOLANT
TEMP SENSOR
CONNECTOR

CAV [COLOR [FUNCTION
1 | BR/YL | SENSOR GROUND
2 | TN/BK |ECT SENSOR SIGNAL

80c098a7

TJ/XJ 4.0L

IDLE AIR CONTROL
PASSAGE INLET

IDLE AIR CONTROL MOTOR

INTAKE MANIFOLD
AIR TEMPERATURE
SENSOR

8052463¢c

SENSOR a

XJ BODY

INTAKE AIR TEMPERATURE SENSOR CONNECTOR

CAV | COLOR | FUNCTION
1 BR/YL | SENSOR GROUND
2 BK/RD | IAT SIGNAL

80b099c6

TJIXJ 2.5L

IDLE AIR o
conTROL MOTORT— 7O \/]

SENSOR v‘% THROTTLE
A BODY,

Y
W
‘ \ )‘@;ég}h;’f:_\

EN=IN5 e Y
o O
MOUNTING @ t{‘\\\ > 4 ,
BOL§4) = (‘ = ‘! ’

~ e e

‘ / ®

\\ IDLE AIR

<S\\ENSOR

CONTROL PASSAGE\ ¥ MAP
INLET SENSOR 80287223
TJ BODY

INTAKE AIR TEMPERATURE SENSOR CONNECTOR

FUNCTION

IAT SIGNAL
SENSOR GROUND

80aff501

TJ/XJ BODY

MAP SENSOR
CONNECTOR

CAV | COLOR | FUNCTION
3 OR 5-VOLT SUPPLY
2 DG/RD |MAP SENSOR SIGNAL
1

BR/YL [SENSOR GROUND

80afal55



TJ25L &4.0L1/1

JTEC 02 SENSOR CONFIGURATION

TJ2.5L 1/1 UPSTREAM XJ2.5L 1/1 UPSTREAM
TJ2.5L 1/2 DOWNSTREAM XJ2.5L 1/2 DOWNSTREAM

TJ4.OL 1/ UPSTREAM XJ4.0L 1/1 UPSTREAM
TJ4.OL 1/2 DOWNSTREAM XJ4.0L 1/2 DOWNSTREAM

UPSTREAM
OXYGEN
SENSOR

80b76ec3

80a410c5

XJ 2.5L & 4.0L 1/1 TJ25L & 4.0L 1/2

L
R
EXHAUST

DO\(\<N PIPE

N
Y,
TTIo—
ORIGEN DOWNSTREAM .
SENSOR OXYGEN SENSOR
1951417 /;;g\\mmﬁm
CONVERTER
80ad410c4
TJ BODY 1/1 TJ BODY 1/2
DOWNSTREAM OXYGEN
SENSOR CONNECTOR
UPSTREAM (HARNESS SIDE)
OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

AW N =

COLOR | FUNCTION CAV [ COLOR | FUNCTION

OR/DG | ASD Relay Output OR/DG |ASD RELAY QUTPUT
BK Ground (Heater) BK GROUND (HEATER)
BR/YL | Sensor Ground SENSOR GROUND
BK/DG | Oxygen Sensor Signal TN/WT | OXYGEN SENSOR SIGNAL

o
AW =
2

ENFANNES
vy)
3
=2
-

€0b6f0es 80b6f0e6
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4.4 Sensors (Continued)
XJ BODY 1/1

UPSTREAM
OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

BWON =

CAV | COLOR | FUNCTION

DG/WT | ASD RELAY CUTPUT
BK GROUND (HEATER)
SENSOR GROUND
OXYGEN SENSOR SIGNAL

BN =
os)
sl
%
I

80b6f0db

TJ/XJ 2.5L

IDLE AIR -
CONTROL MOTOR a7\ (2

THROTTLE
BODY . Q)
MOUNTING -84
BOLTS (4) . ‘ /
- % ’ THROTTLE
. N> POSITION
> = SENSOR
@
. bLeAR YH g. v \
CONTROL PASSAGE_ MA
INLET \ SENSOR 80a87223
TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV| COLOR | FUNCTION
1 BR/YL | SENSOR GROUND
2 OR/DB | TP SENSOR SIGNAL
3 OR 5-VOLT SUPPLY

80b610e7

XJ BODY 1/2

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

1
2
3
4
CAV | COLOR | FUNCTION
1 OR/DG | ASD RELAY CUTPUT
2 BK GROUND (HEATER)
3 BR/YL | SENSOR GROUND
4 TN/WT | OXYGEN SENSOR SIGNAL

80b&f0de

TJ/XJ 4.0L

IDLE AIR CONTROL
PASSAGE INLET

IDLE AIR CONTROL MOTOR

INTAKE MANIFOLD
AIR TEMPERATURE
SENSOR

8052483¢c

SENSOR a

TJ/XJ BODY

VEHICLE
SPEED SENSOR
HARNESS
CONNECTOR

CAV |COLOR| FUNCTION

5-VOLT SUPPLY

SENSOR GROUND

WT/OR | VEHICLE SPEED SENSOR SIGNAL

80b0d63c
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45 Fuel System
TJ BODY

FUEL PUMP
CONNECTOR

4
CAV | COLOR | FUNCTION
1 DG/WT | FUEL PUMP RELAY OUTPUT
3 DB/LG FUEL LEVEL SENSOR SIGNAL (OBD 1)
4 BR/YL SENSOR GROUND
6 BK GROUND

80b089c8

TJ BODY
FUEL SUPPLY RETAINER _ FUEL FILTER/
TUBE  FRONT CLAMP FUEL PRESSURE

LLOVER
VALVE -

TOP OF
FUEL TANK

ELECTRICAL
CONNECTOR

ROLLOVER
VALVE

80a43851

4.6 Relays
TJ BODY

POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION) , _

A/C CLUTCH
RELAY

o[

FRONT =——3»-

CAV |COLOR| FUNCTION

) | RD/GY | FUSED B(+)
(87) | DB/BK | A’/C CMP CLUTCH RELAY QUTPUT

) | VT/WT | FUSED IGNITION SWITCH QUTPUT
10(85) | DB/OR | A/C CMP CLUTCH RELAY CONTROL

80b6f108

XJ BODY

FUEL PUMP
MODULE CONNECTOR

4
6

CAV |COLOR| FUNCTION

1 |DG/WT| FUEL PUMP RELAY OUTPUT

3 | DB/LG | FUEL LEVEL SENSOR SIGNAL

4 | BR/YL | SENSOR GROUND

6 BK [ GROUND

80aafal6
XJ BODY

" ROLLOVER __
VALVE

RETAINER
CLAMP

FUEL
SUPPLY

TUBE EVAP CANISTER

VENT LINE

LOCKNUT

FUEL PUMP
MODULE

a \
FUEL FILTER/

FUEL PRESSURE
REGULATOR

ALIGNMENT
ARROW

PIGTAIL
HARNESS

B0aac284

XJ BODY
POWER DISTRIBUTION
CENTER A/C CLUTCH
T - RELAY
CONNECTOR
i

——::f———:////'iTTi

CAV |COLOR| FUNCTION

0)| RD/BK | FUSED B(+)
7)| DB/BK | A/G CLUTCH RELAY OUTPUT

5)| DB/OR | A/G CLUTCH RELAY CONTROL

6)| DB/WT | FUSED IGNITION SWITCH OUTPUT

80bsfode
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4.6 Relays (Continued)
TJ BODY

POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION)

ASD F
RELAY
]

I

=

—
Upf
FRONT =

wa
%|

000
000
noo|
000

CAV |COLOR| FUNCTION

) |RD/WT | FUSED B(+)
) |DG/PK | AUTO SHUTDOWN RELAY OUTPUT
3(86) | DB |IGNITION SWITCH OUTPUT
) | DB/YL | AUTO SHUTDOWN RELAY CONTROL

80b6f109

TJ BODY

POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION) = o

FUEL PUMP
RELAY

#/ ]I

FRONT ==

CAV |COLOR| FUNCTION

)| DG/BK | FUSED B(+)
17(87)| DG/WT | FUEL PUMP RELAY OUTPUT
)
)

18(86)| DB | FUSED IGNITION SWITCH OUTPUT
20(85)| BR |FUEL PUMP RELAY CONTROL Sob6106
TJ BODY
POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION)
STARTER = GJ
RELAY M ) 0= ¢
—

[ |_h:|0
— —

D

Oon—0on

ENE=EE)
Oty =m0

FRONT =3

oo
oo
oo
oo

CAV |COLOR| FUNCTION

10(30) | PK/BK | FUSED B()
11(85) | YL/RD | IGNITION SWITCH OUTPUT

13(86) | BR/LB | PARK NEUTRAL SWITCH SENSE (AUTO TRANS)
GROUND (MANUAL TRANS)

STARTER RELAY OUTPUT

14(87)| BR

80b6f107

XJ BODY
POWER DISTRIBUTION
CENTER
AUTO SHUTDOWN il
RELAY 4
CONNECTOR

e

—
=[] []
m\

CAV_|COLOR| FUNCTION
2 (30) | RD/LG | FUSED B(+)

4 (85) |DB/WT | FUSED IGNITION SWITCH OUTPUT
6(86) | DB/YL | ASD RELAY CONTROL
8 (87) RD | ASD RELAY OUTPUT
80befodf
XJ BODY
POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION
H
v
FUEL PUMP B

RELAY

-
—

T

CAV | COLOR | FUNCTION

2 (30) | DG/BK | FUSED B(+)

8 (87) | DG/WT | FUEL PUMP RELAY OUTPUT

4 (86) | DB/WT | FUSED IGNITION SWITCH OUTPUT
6 (85) BR FUEL PUMP RELAY CONTROL

80b6fDe0

XJ BODY

POWER DISTRIBUTION |\—
CENTER (PDC)

STARTER RELAY (RELAY SECTION)

CONNECTOR

]

[ ]

CAV | COLOR | FUNCTION
10(30)) YL | FUSEDB(+)
11 (85)| BK/WT | P/N POSITION SWITCH SENSE
(AUTO TRANSMISSION)
11(85) BK | GROUND (MANUAL TRANSMISSION)
13(86)) YL | FUSED IGNITION SWITCH OUTPUT
14(87)) BR | STARTER RELAY OUTPUT aobsi001
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XJ BODY

POWER DISTRIBUTION

CENTER |,
J 1 RADIATOR FAN
. RELAY
g : g CONNECTOR
/s
I —
/

QoG FAY

)

CAV_|COLOR| FUNCTION

) | LG/RD | FUSED B(+)

11(86) | WT | FUSED IGNITION SWITCH OUTPUT
)
)

13 (85) | DB/PK | RAD FAN RELAY CONTROL
14 (87 LB RAD FAN RELAY OUTPUT
80b76e94
4.7 Switches
TJ/XJ BODY TJ BODY

TYPICAL VIEW BRAKE BRAKE LAMP
LAMP SWITCH CONNEGTOR /g
SWITCH S /

CAV |COLOR| FUNCTION

WT/PK | BRAKE SWITCH SENSE
BK | GROUND
YL/RD | 12-VOLT SUPPLY
S/C BRAKE SWITCH OUTPUT
PK/DB | FUSED B(+)
WT/TN | BRAKE LAMP SWITCH OUTPUT

SWITCH
CONNECTOR

OO WN =
w)
@
=
s)
lw)

2460302

80b099%e1

XJ BODY TJ/XJ BODY

SPEED CONTROL

BRAKE LAMP SWITCHES

SWITCH CONNECTOR : T~

MOUNTING
SCREW

CAV | COLOR | FUNGTION

WT/PK | BRAKE SWITCH SENSE 7 o
BK | GROUND

YL/RD | 12-VOLT SUPPLY

DB/RD | S/C BRAKE SWITCH OUTPUT

WT/TN | BRAKE LAMP SWITCH OUTPUT

PK/DB | FUSED B(+)

DOTRWN =

N

80b04fes 80a0754¢
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4.7 Switches (Continued)

TJ/IXJ
PARK/NEUTRAL
POSITION SWITCH
CONNECTOR
SPEED CONTROL
SWITCH CONNECTOR
XJ 2.5L A/T

CAV | COLOR | FUNCTION

WT FUSED IGNITION SWITCH OUTPUT
BK/WT | PARK/NEUTRAL POSITION SW SENSE
BR/LG | BACK-UP LAMPS FEED

TJ 2.5L AND 4.0L A/T
CAV | COLOR | FUNCTION

W=

CAV|[COLOR| FUNCTION 1 | VT/WT | FUSED IGNITION SWITCH OUTPUT
1 | BR/YL |GROUND 2 | BR/LB | PARK/NEUTRAL POSITION SW SENSE
2 | RD/LG | SPEED CONTROL SIGNAL 3 | VI/BK | BACK-UP LAMPS FEED
80b76129
80ab3724
XJ BODY 4.0L TJ/XJ 2.5L

TRANSMISSION
RANGE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

7 | BK'WT | PARK/NEUTRAL POSITION SWITCH SENSE
8 BK GROUND

IS
=
\ ELECTRICAL

POWER STEERING CONNECTOR
80b76f2a PRESSURE SWITCH 80ada593

TJ/XJ 2.5L

POWER STEERING
SWITCH CONNECTOR

CAV | COLOR | FUNCTICN

BK GROUND
2 DB/BR | POWER STEERING PRESSURE SW SENSE (2.5L TJ/XJ)

-

80b76f27
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5.0 DISCLAIMERS, SAFETY, WARNINGS

51 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 any time
without notice.

5.2 Safety and Warnings

52.1 Technician Safety Information

WARNING: Engines produce carbon monoxide that is odorless, causes slower reaction
time, and can lead to serious injury. When the engine is operating, keep service areas
WELL VENTILATED or attach the vehicle exhaust system to the shop exhaust removal
system.

WARNING: Before performing any secondary ignition testing with open sparks, insure
there are no fuel leaks or vapors present in the immediate area.

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 parking 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 body system problem, it is important to follow approved procedures where
applicable. These procedures can be found in General Information Section 9.0 (Specifications) 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.

5.24 DRBIII® Safety Information

WARNING: Exceeding the limits of the DRBIII  ® multimeter 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 DRB 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.
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. Do not exceed the limits shown in the table below:

FUNCTION INPUT LIMIT

Volts 0 - 500 peak volts AC
0 - 500 volts DC

Ohms (resistance)* 0 - 1.12 megohms

Frequency Measured 0 - 10 kHz
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.

. Voltage between any terminal and ground must not exceed 500v 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 10A fuse or circuit breaker.

o Use the low current shunt to measure circuits up to 10A. Use the high current clamp to
measure circuits exceeding 10A.

« 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 DRB away from spark plug or coil wires to avoid

measuring error from outside interference.

5.3 Warnings and Cautions

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 the powertrain 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 of the 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 DRBIII  ® screen while in motion. Do not hang the
DRB from the rear view mirror or operate it yourself. Have an assistant available to operate
the DRBIII®.
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7.0 DIAGNOSTIC INFORMATION AND PROCEDURES

7.1
GENERAL
TROUBLESHOOTING
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DTC TEST CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES

NOTE: For all component locations, REFER TO GENERAL INFORMATION sections 4.0 in this
manual.

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

1.
2.

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

Connect the DRB to the engine diagnostic connector. Write down the trouble codes that are
displayed.

If the DRB screen displays “No Response”, go to the TEST NS-SEL.

If the DRB screen is blank or has a DRB message, go to General Information Section 3.5 in
this manual.

If trouble code messages are displayed, refer to the trouble code list below and on the next
page for the appropriate test.

If there are no trouble codes displayed, refer to one of the following:

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

NOTE: The decimal test numbers for these trouble codes were derived from the hexadecimal codes

as set in the PCM. Therefore, some test numbers will be missing because all codes are not
applicable to the vehicles covered in this manual.

TROUBLE CODE TEST # DTC SCAN
TOOL
DESCRIPTION HEX
AIC CLUTCH RELAY CIRCUIT TC-16 10 N/A
AISIN AW4 TRANS (TCM) DTC PRESENT ** 89 P 0700
AUTO SHUTDOWN RELAY CONTROL CIRCUIT TC-10 0A N/A
BATTERY TEMP SENSOR VOLTAGE TOO HIGH TC-153 9A P 1492
BATTERY TEMP SENSOR VOLTAGE TOO LOW TC-153 99 P 1493
CHARGING SYSTEM VOLTAGE TOO HIGH TC-6 06 N/A
CHARGING SYSTEM VOLTAGE TOO LOW TC-5 05 N/A
1/2 02S VOLTS SHORTED TO GND TC-156 9C P 0137
1/2 02S SHORTED TO VOLTAGE TC-126 7E P 0138
ECT SENSOR VOLTAGE TOO HIGH TC-31 1F P 0118
ECT SENSOR VOLTAGE TOO LOW TC-30 1E P 0117
ENGINE IS COLD TOO LONG ** 21 P 1281
EVAP PURGE SOLENOID CIRCUIT TC-18 12 P 0443
FUEL LEVEL SENDING UNIT NO CHANGE OVER TIME TC-151 F4 P 0461
FUEL LEVEL SENDING UNIT VOLTS TOO HIGH TC-150 96 N/A
FUEL LEVEL SENDING UNIT VOLTS TOO LOW TC-149 95 N/A
FUEL PUMP RELAY CONTROL CIRCUIT TC-101 65 N/A
FUEL SYSTEM LEAN 1/1 LEAN TC-119 77 P 0171
FUEL SYSTEM RICH 1/1 RICH TC-118 76 P 0172
GENERATOR FIELD NOT SWITCHING PROPERLY TC-11 0B N/A
IDLE AIR CONTROL MOTOR CIRCUIT TC-25 19 P 0505
IGNITION COIL #1 PRIMARY CIRCUIT TC-43 2B P 0351
INJECTOR #1 CONTROL CIRCUIT TC-21 15 P 0201
INJECTOR #2 CONTROL CIRCUIT TC-21 14 P 0202
INJECTOR #3 CONTROL CIRCUIT TC-21 13 P 0203
INJECTOR #4 CONTROL CIRCUIT TC-21 3D P 0204
INJECTOR #5 CONTROL CIRCUIT TC-21 45 P 0205
INJECTOR #6 CONTROL CIRCUIT TC-21 46 P 0206
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DTC TEST CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES

TROUBLE CODE TEST # DTC SCAN

TOOL
DESCRIPTION HEX

INTAKE AIR TEMP SENSOR VOLTAGE HIGH TC-58 3A P 0113
INTAKE AIR TEMP SENSOR VOLTAGE LOW TC-57 39 P 0112
INTERMITTENT LOSS OF CMP OR CKP TC-157 9D P 1391
INTERNAL CONTROLLER FAILURE ** 02 P 0601
*MAP SENSOR VOLTAGE TOO HIGH TC-37 25 P 0108
*MAP SENSOR VOLTAGE TOO LOW TC-36 24 P 0107
NO 5 VOLTS TO MAP SENSOR TC-36 87 P 1296
NO ASD RELAY OUTPUT VOLTAGE AT PCM TC-44 2C P 1389
NO CAM SIGNAL AT PCM TC-1 01 P 0340
NO CCD BUS MESSAGE RECEIVED FROM TCM * 60 P 1698
NO CCD BUS MESSAGE RECEIVED FROM MIC TC-225 El P 1687
NO CCD BUS MESSAGE RECEIVED FROM SKIM TC-226 E2 P 1686
NO CHANGE IN MAP FROM START TO RUN TC-39 27 P 1297
NO CRANK REFERENCE SIGNAL AT PCM TC-40 28 P 0320
NO VEHICLE SPEED SENSOR SIGNAL TC-35 23 P 0500
OIL PRESSURE SENSOR LOW EXCEEDED TC-235 EB P 0522
OIL PRESSURE SENSOR HIGH EXCEEDED TC-236 EC P 0523
P/N SWITCH STUCK IN PARK OR IN GEAR TC-114 72 P 1899
PCM FAILURE EEPROM WRITE DENIED TC-49 31 P 1696
PCM FAILURE SPI COMMUNICATIONS * 44 P 0600
POWER STEERING SWITCH FAILURE TC-115 73 P 0551
RADIATOR FAN CONTROL RELAY CIRCUIT TC-14 OE P 1491

SPEED CONTROL POWER RELAY OR S/C 12V DRIVER CKT TC-82 52 N/A

SPEED CONTROL SOLENOIDS CIRCUITS TC-15 OF N/A
SPEED CONTROL SWITCH ALWAYS HIGH TC-86 56 P 1596

SPEED CONTROL SWITCH ALWAYS LOW TC-87 57 N/A
*THROTTLE POSITION SENSOR VOLTAGE HIGH TC-27 1B P 0123
*THROTTLE POSITION SENSOR VOLTAGE LOW TC-26 1A P 0122
TORQ CONV CLU, NO RPM DROP AT LOCKUP TC-148 94 P 0740
TORQUE CONVERTER CLUTCH SOLENOID/TRANS RELAY CKT TC-12 oc P 0743
*TPS VOLTAGE DOES NOT AGREE WITH MAP TC-132 84 P 0121
1/1 O2S VOLTAGE SHORTED TO GROUND TC-155 9B P 0131
1/1 O2 SENSOR SHORTED TO VOLTAGE TC-62 3E P 0132
WRONG OR INVALID KEY MSG RECEIVED FROM SKIM TC-232 E8 P 1685

* = These DTC's can be set by Low Fuel Level, add fuel to 1/4 tank and test for DTC to set again.
** = Trouble code information on last page of DTC test.

For an AISIN TRANS (TCM) DTC PRESENT trouble code, use the appropriate Transmission
diagnostic manual, with the DRB read transmission DTC's.

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

For an INTERNAL CONTROLLER FAILURE, replace the Powertrain control module and perform
Verification TEST VER-2A.

For a NO CCD/PCI BUS MESSAGE FROM TCM trouble code, use the appropriate trans diagnostic
manual for testing and repair.

For a PCM FAILURE SPI COMMUNICATIONS trouble code, replace the Powertrain control module
and perform Verification TEST VER-2A.
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TEST TC-1A

REPAIRING - NO CAM SIGNAL AT PCM

Perform TEST DTC Before Proceeding

CRANKSHAFT
POWERTRAIN TO TP SENSOR AND ™ pagimiON
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
IE CKP Sensor Signal X
OR
5-Volt Suppl
|:A1 7 pply
TN/YL
CMP Sensor Signal
A18 3
CAMSHAFT
POSITION
[ SENSOR
BR/YL
Sensor Ground
Y
TO OTHER SENSORS 80adefia

Name of Code: No Cam Signal at PCM

When monitored: Ignition ON.

Set condition: If 96 crank signals are counted and no signal
from the cam position sensor is present 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

5 volts and a ground to power up the sensor. The PCM also
supplies a 5-volt pull-up voltage. 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 sensor is

high (5.0V); when the trailing edge is clear of the sensor, the signal
is low (0.3V).

Possible causes:

* Open 5-volt supply circuit

¢ Open sensor ground

¢ Open or shorted signal circuit

¢ Damaged pulse ring

¢ Failed sensor

¢ Failed PCM 80aatbad

TJ/XJ BODY

CAMSHAFT
POSITION SENSOR
CONNECTOR

CAV |COLOR| FUNCTION

TN/YL | CAMSHAFT POSITION SENSOR SIGNAL
BR/YL | SENSOR GROUND
OR | 5-VOLT SUPPLY

FIG. 1

wWn =

80afbscc
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TEST TC-1A

REPAIRING - NO CAM SIGNAL AT PCM
Perform TEST DTC Before Proceeding

START TEST
TC-1A.

KEY ON. USING THE
DRB, ERASE TROUBLE
CODES.

ATTEMPT TO START
THE ENGINE. IFIT USING THE DRB, DID THE CODE "NO NO PERFORM TEST
DOES NOT START, — READ ALL TROUBLE ——> = CAM SIGNAL AT PCM" TC-1C.
CRANK FOR AT LEAST CODES. RETURN?
15 SECONDS.
YES
KEY OFF, IS ANY TERMINAL
DISCONNECT THE CORRODED, DAMAGED, ES REPAIR AS
CAMSHAFT POSITION PUSHED OUT OR —> NECESSARY .*
SENSOR MISWIRED?
CONNECTOR.**
NO

USING AN OHMMETER,
MEASURE THE CMP
SENSOR GROUND

CIRCUIT...

e

BETWEEN THE CMP

SENSOR HARNESS|

CONNECTOR AND
GROUND.
FIG. 1

e

IS THE RESISTANC
BELOW 5.0 OHMS?

P

REPAIR THE CMR

NO SENSOR GROUND

CIRCUIT TO THE

HARNESS SPLICE FOR
AN OPEN.*

YES

KEY ON. USING A
VOLTMETER, MEASURE
THE 5-VOLT SUPPLY

CIRCUIT...

—>

AT THE CAM SENSOR

HARNESS CONNECTOR

FIG. 1

IS THE VOLTAGE
ABOVE 4.0 VOLTS?

—>

NO REPAIR THE 5-VOLT|
SUPPLY CIRCUIT FOR
AN OPEN.*

YES

CONNECT ONE END OF

A JUMPER WIRE TO
THE CMP SENSOR
SIGNAL CIRCUIT.
FIG. 1

T

e

USING THE DRB,
MONITOR CMP COUNT
WHILE TAPPING THE

END OF THE JUMPER

TO SENSOR GROUND.

DOES THE CURREN

ES PERFORM ST

CMP COUNT CHAN

!'I'I—l

TC-1B.

NO

CONTINUE TEST
TC-1A ON THE

NEXT PAGE.

Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-1A CONTINUED - REPAIRING - NO CAM SIGNAL AT PCM
TJ/XJ BODY
CAMSHAFT POSITION
SENSOR CONNECTOR
1
CAV|COLOR| FUNCTION
1 | TN/YL | CAMSHAFT POSITION SENSOR SIGNAL
2 | BR/YL | SENSOR GROUND
3 | OR |5-vOLT SUPPLY
POWERTRAIN
CONTROL MODULE A18
BLACK CONNECTOR
A17
CAV[COLOR| FUNCTION
A4 | BR/YL | SENSOR GROUND
A17| OR 5-VOLT SUPPLY
A18| TN/YL | CAMSHAFT POSITION SENSCR SIGNAL 80afb5ch

FIG. 1
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TEST TC-1A

CONTINUED - REPAIRING - NO CAM SIGNAL AT PCM

TEST TC-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

DISCONNECT THE PCM
HARNESS
CONNECTORS.**

USING AN OHMMETER,
MEASURE THE
RESISTANCE OF THE
CMP SENSOR SIGNAL
CIRCUIT...

BETWEEN THE CMP
SENSOR CONNECTO
AND THE PCM.

FIG. 1

IS THE RESISTANC
BELOW 5.0 OHMS?

>

REPAIR THE CMH
NO SENSOR SIGNAL
CIRCUIT FOR AN
OPEN.*

YES

MEASURE THE
RESISTANCE OF THE

BETWEEN THE CMP
SENSOR CONNECTOR Al

ND

IS THE RESISTANCEH

REPAIR THE CM
ES SENSOR SIGNAL

CMP SENSOR SIGNAL ——> THE SENSOR GROUND: BELOW 5.0 OHMS?——>| CIRCUIT FOR A
CIRCUIT... SHORT TO THE
FIG. 1 SENSOR GROUND.*
NO
MEASURE THE BETWEEN THE CMP REPAIR THE CM
RESISTANCE OF THE SENSOR CONNECTOR IS THE RESISTANCE YES SENSOR SIGNAL
CMP SENSOR SIGNAL ——> AND GROUND. > BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CIRCUIT... SHORT TO GROUND.*
FIG. 1
NO
MEASURE THE 5-VOLT SUPPLY REPAIR THE CMP
RESISTANCE BETWEEN CIRCUIT AT THE CMP IS THE RESISTANCE YES SENSOR SIGNAL
THE CMP SENSOR ——> SENSOR CONNECTOR——> BELOW 5.0 OHMS?——> CIRCUIT FOR A SHORT

SIGNAL CIRCUIT AND
THE...

FIG. 1

TO THE 5-VOLT SUPPLY
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-1B

REPAIRING - NO CAM SIGNAL AT PCM

TYPICAL
DISTRIBUTOR
CAP

1070304

FIG. 1

Name of Code: No Cam Signal at PCM

When monitored: Ignition ON.

Set condition: If 96 crank signals are counted and no signal
from the cam position sensor is present 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

5 volts and a ground to power up the sensor. The PCM also
supplies a 5-volt pull-up voltage. 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 sensor is

high (5.0V); when the trailing edge is clear of the sensor, the signal
is low (0.3V).

Possible causes:

* Open 5-volt supply circuit

* Open sensor ground

Open or shorted signal circuit

* Damaged pulse ring

* Failed sensor

* Failed PCM 80aadbad
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TEST TC-1B REPAIRING - NO CAM SIGNAL AT PCM

START TEST
TC-1B.

KEY OFF.

REMOVE DISTRIBUTOR
CAP AND ROTOR.

FIG. 1

INSPECT THE PULSE
RING FOR DAMAGE OR
MISALIGNMENT.

REPAIR OR REPLACE
IS THE PULSE RING D THE DISTRIBUTOR ANI
OKAY? OR THE PULSE RING Al

Z
0o

NECESSARY.*

YES

REPLACE THE
CAMSHAFT POSITION
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-1C

REPAIRING - NO CAM SIGNAL AT PCM

Name of Code: No Cam Signal at PCM

When monitored: Ignition ON.

Set condition: If 96 crank signals are counted and no signal
from the cam position sensor is present 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

5 volts and a ground to power up the sensor. The PCM also
supplies a 5-volt pull-up voltage. 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 sensor is

high (5.0V); when the trailing edge is clear of the sensor, the signal
is low (0.3V).

Possible causes:

* Open 5-volt supply circuit

* Open sensor ground

Open or shorted signal circuit

* Damaged pulse ring
* Failed sensor
¢ Failed PCM S
FIG. 1
TJ/XJ BODY
- CRANKSHAFT
POWERTRAIN TO TP SENSOR AND POSITION
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
AS CKP Sensor Signal
OR
5-Volt Suppl
A17 PPy '
TN/YL
CMP Sensor Signal
A18
CAMSHAFT
POSITION
A4 SENSOR
BR/YL
Sensor Ground

TO OTHER SENSORS 80adeff4
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TEST TC-1C

REPAIRING - NO CAM SIGNAL AT PCM

START TEST
TC-1C.

ATTEMPT TO START
THE ENGINE IF NOT
ALREADY RUNNING.

DOES THE ENGINE

NO

START?

YES

PERFORM NO
START TEST
NS-SEL.

AT THIS TIME, THE

USING THE

CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

INACTIVE TROUBLE
CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-5A

REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

Name of code: Charging System Voltage Too Low

When monitored: With the ignition key on and the engine running
over 1500 RPM after 25 seconds.

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 trigs 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 temp sensor (ambient sensor). The control voltage is
compared to the sensed voltage continuously during running.

The PCM controls battery voltage by energizing and de-energizing
the alternator field winding. When the battery voltage falls below

a setpoint voltage, the generator field winding is energized until
the battery voltage exceeds a setpoint voltage.

Possible causes:

Defects in generator drive belt or adjustment

High resistance between battery (+) and generator (+)
High resistance between battery (-) and generator ground
PCM failure

\

Vv Vv

80aa0ff4

TJ/XJ BODY
BK/GY
To FUSEDB(H)
POWERTRAIN BATTERY
CONTROL
MODULE
DG/OR
Gog| GEN FIELD SOURCE (+
DG GENERATOR
@ GEN FIELD DRIVER (-)
80b6f0cd
TJ/XJ BODY

BATTERY TEMPERATURE
SENSOR CONNECTOR

CAV [COLOR| FUNCTION

PK/YL | BATTERY TEMP SENSOR SIGNAL
2 | BR/YL | SENSOR GROUND

-

FIG. 1 80aaf127
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TEST TC-5A | REPAIRING

- CHARGING SYSTEM VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

START TEST
TC-5A.

NOTE: BATTERY MUST
BE FULLY CHARGED.

NOTE: GENERATOR START THE ENGINE.

BELT TENSION AND USING THE DRB, IS THE TARGET NO CONTINUE TEST
CONDITION MUST BE READ THE TARGET CHARGING VOLTAGE TC-5A ON THE
CHECKED BEFORE CHARGING VOLTAGE. ABOVE 15.1 VOLTS? NEXT PAGE.

CONTINUING.
YES
USING THE DRB, USING A IS THE TEMPERATURE
READ THE BATTERY THERMOMETER, WITHIN -12C YES CONTINUE TEST
TEMP SENSOR MEASURE UNDER HOOB {E) OF BATTERY TC-5A ON THE
TEMPERATURE. TEMPERATURE NEAR TEMPERATURE? NEXT PAGE.
THE BATTERY.
NO
DISCONNECT THE CONNECT A JUMPER
BATTERY ACROSS TERMINALS OH
TEMPERATURE SENSOR THE BATTERY
CONNECTOR.** TEMPERATURE SENSOR
FIG. 1
USING THE DRB,
READ BATTERY IS THE VOLTAGE N REPLACE POWERTRAIN
TEMPERATURE SENSOF READING EQUAL T® CONTROL MODULE.*
VOLTAGE. ZERO?
YES
REPLACE THE
BATTERY
TEMPERATURE
SENSOR.*
*Perform Verification TEST VER-3A. *Check connectors - Clean / repair as necessary.

37

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-5A

CONTINUED - REPAIRING - CHARGING VOLTAGE TOO LOW

CAV|COLOR| FUNCTION
1 |DG/OR | GENERATOR SOURCE
2 DG | GENERATOR FIELD
* | BK/GY | B(+)

FIG. 1

80b6b36c
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TEST TC-5A CONTINUED - REPAIRING - CHARGING VOLTAGE TOO LOW

TEST TC-5A
CONTINUED FRO
THE PREVIOUS

USE A VOLTMETER IN
THE FOLLOWING

PAGE. STEP.
MEASURE BETWEEN THE CAUTION: ENSURE
GENERATOR (12V) B+ ALL WIRES ARE
TERMINALAND THE CLEAR OF THE
BATTERY (+) SIDE. ENGINE’'S MOVING
FIG. 1 PARTS.
REPAIR THE B (+)
IS THE VOLTAGE YE$ CIRCUIT FOR HIGH
START THE ENGINE. ABOVE 0.4 VOLT? RESISTANCE BETWEEN
THE GENERATOR AND
THE BATTERY.*
NO
IGNITION KEY OFF. MEASURE BETWEEN THE
USE A VOLTMETER IN GENERATOR CASE AND
THE FOLLOWING BATTERY (-) SIDE.
STEP.
FIG. 1
CAUTION: ENSURE REPAIR GENERATOR
ALL WIRES ARE IS THE VOLTAGE YE$ GROUND FOR HIGH
CLEAR OF THE START THE ENGINE. ABOVE 0.1 VOLT? RESISTANCE
ENGINE’'S MOVING GENERATOR CASE TO
PARTS. BATTERY (-) SIDE.*
NO
MANUALLY SET ENGINE
SPEED TO 1600 RPM. COMPARE THE TWO IS THERE MORE THAN YE CONTINUE TES

WITH DRB, READ READINGS.
TARGET CHARGING AND
VOLTAGE SENSE.

A 1.0 VOLT
DIFFERENCE?

TC-5B ON THE
NEXT PAGE.

NO

ALLOW THE ENGINE TURN ENGINE OFF.

TO RETURN TO IDLE (IGNITION KEY ON.)
SPEED.

ERASE TROUBLE
CODES.

PERFORM TES
CH-1A.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-5B REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW

Perform TEST TC-5A Before Proceeding

TJ/XJ BODY

GENERATOR
FIELD HARNESS
CONNECTOR 1

CAV|COLOR| FUNCTION

1 | DG/OR| GENERATOR SCURCE
2 DG | GENERATOR FIELD DRIVER| 2

POWERTRAIN
CONTROL MODULE
£ ,, GONNECTORS

CAV | COLOR | FUNCTION

B10| DG | GENERATOR FIELD DRIVER
C25 | DG/OR | GENERATOR FIELD SOURCE

FIG. 1

80b6b37b

TJ/XJ BODY

GENERATOR FIELD
HARNESS CONNECTOR

CAV|COLOR| FUNCTION

DG/OR | GENERATOR SOURCE
2 DG | GENERATOR FIELD

—

80b6b12e
FIG. 2
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TEST TC-5B

REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW
Perform TEST TC-5A Before Proceeding

START TEST
TC-5B.

DISCONNECT THE
GENERATOR FIELD
DRIVER HARNESS

CONNECTOR.**

USING A TEST LIGHT

KEY ON. USING A CONNECTED TO GROUND, DOES THE TEST NO REPAIR THE OPEN I
DRB, ACTUATE THE PROBE GENERATOR LIGHT ILLUMINATE. THE ASD RELAY
GENERATOR FIELD. SOURCE (+) CIRCUIT. OUTPUT CIRCUIT.*
FIG. 2
YES
USING A TEST LIGHT
NOTE: THE CONNECTED TO DOES THE TEST YES REPAIR OR REPLACE
GENERATOR FIELD GENERATOR SOURCE (+) LIGHT FLASH ON ANB THE GENERATOR
STILL ACTUATING. CKT, PROBE GEN FIELD OFF? NECESSARY.*
DRV CKT. FIG. 2
NO
DISCONNECT THE USING A OHMMETER, REPAIR THE OPEN IN
POWERTRAIN CONTROL MEASURE RESISTANCE IS THE RESISTANCE NO THE GENERATOR

MODULE HARNESS
CONNECTOR.**

OF THE GENERATOI
FIELD DRIVER CKT.
FIG. 1

BELOW 5.0 OHMS?P

FIELD DRIVER
CIRCUIT.*

YES

REPLACE THE

POWERTRAIN CONTROL|
MODULE.*

AS

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-6A

REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

TJ/XJ BODY

BK/GY
To [FUSEDB()

POWERTRAIN BATTERY

CONTROL
MODULE
DG/OR
c25 GEN FIELD SOURCE (+)

GENERATOR

DG
@ GEN FIELD DRIVER (-)

80b6f0cd

Name of code: Charging System Voltage Too High

When monitored: With the ignition key on and the engine speed
greater than 0 RPM.

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 trigs 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 temp sensor (ambient sensor). The control voltage is
compared to the sensed voltage continuously during running.

The PCM controls battery voltage by energizing and de-energizing
the alternator field winding. When the battery voltage falls below

a setpoint voltage, the generator field winding is energized until
the battery voltage exceeds a setpoint voltage.

Possible causes:

> Generator internal short

> Generator field driver short to ground
> PCM failure

80aa0ff2

GENERATOR FIELD
HARNESS CONNECTOR

CAV|COLOR| FUNCTION

1 |DG/OR| GENERATOR SOURCE
2 DG | GENERATOR FIELD

FIG. 1

80b6b12e
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TEST TC-6A

Perform TEST DTC Before Proceeding

REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

DISCONNECT THE
GENERATOR FIELD
DRIVER HARNESS
CONNECTOR.**

START TEST
TC-6A

WITH THE DRB,
ACTUATE THE
GENERATOR FIELD

DRIVER.

PROBE THE

USING A TEST LIGHT GENERATOR FIELD
CONNECTED TO DRIVER CIRCUIT.
BATTERY (+)... FIG. 1

DOES THE TEST
LIGHT FLASH ON AND
OFF?

YES

PERFORM TES

TC-6B.

NO

WITH THE DRB, STOP
THE GENERATOR
FIELD DRIVER
ACTUATION.

TURN IGNITION OFF.

DISCONNECT THE
POWERTRAIN CONTROL

CONTINUE TEST

MODULE HARNESS
CONNECTOR.**

TC-6A ON THE
NEXT PAGE.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.

w—Hum—+4 mMOoOO mMrWCOX-



TEST TC-6A CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

w-Hum—+4 mMOOoOO mMrWCOX-

CAV [COLOR| FUNCTION

1 |DG/OR | GENERATOR SOURCE
2 DG | GENERATOR FIELD

« |BK/GY | B+)
80b6b36c
FIG. 1
1J BODY POWERTRAIN CONTROL MODULE CONNECTORS
BLACK
A22 CAV|COLOR| FUNCTION
RD/WT | FUSED B (+)
DG | GENERATOR FIELD DRIVER
DG/PK | AUTO SHUTDOWN RELAY
FIG 2 80b0g9df
XJ BODY POWERTRAIN CONTROL MODULE CONNECTORS

CAV | COLOR | FUNCTION

A22 | DG/BK | FUSED B(+)
B10 DG | GENERATOR FIELD DRIVER
C12 | DG/OR | AUTO SHUTDOWN RELAY

FIG. 3 80b04fdf
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TEST TC-6A

CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

TEST TC-6A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING AN OHMMETER,
MEASURE GEN FIELD
DRIVER CKT FROM PCM

HARNESS CONN TO GND.

FIG.2 OR3

IS THE RESISTANCE|

BELOW 5.0 OHMS?

REPAIR THE
ES GENERATOR FIELD
DRIVER CIRCUIT
SHORTED TO
GROUND.*

NO

MEASURE THE

THE FIELD DRIVER
OR GEN SOURCE (+)
TERMINALS...

RESISTANCE BETWEEN

AND THE GENERATO
CASE.

FIG. 1

IS THE RESISTANCE

BELOW 5.0 OHMS?

YE|

S THE SHORTED

REPAIR OR REPLACE

GENERATOR AS
NECESSARY.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-6B REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH
Perform TEST TC-6A Before Proceeding

TJ/XJ BODY

POWERTRAIN
CONTROL
MODULE

BK/GY
To _FUSEDB()

BATTERY

DG/OR
GEN FIELD SOURCE (+)

L

C25

DG
GEN FIELD DRIVER (-}

ME [ RECTIFIER

B10

GENERATOR

80h6f0cd
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TEST TC-6B REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

Perform TEST TC-6A Before Proceeding

START TEST
TC-6B.

WITH THE DRB, STOP

THE GENERATOR FIELD IS THE TARGET YES CONTINUE TEST

DRIVER ACTUATION.
READ THE TARGET
CHARGING VOLTAGE.

CHARGING VOLTAGE TC-6B ON THE
ABOVE 13.0 VOLTS? NEXT PAGE.

NO

USING THE DRB TEMP
PROBE, MEASURE

WITH THE DRB, READ
THE BATTERY TEMP

IS THE BATTERY
TEMPERATURE WITHIN  YES CONTINUE TE

TEMP NEAR SENSOR -12°C (10 °F) OF TC-6B ON THE
AMBIENT/BATT TEMP TEMPERATURE. THE UNDER HODD NEXT PAGE.
SENSOR. TEMPERATURE?
NO

DISCONNECT THE
AMBIENT/BATTERY TEMH
SENSOR HARNESS CONN

AND INSPECT THE
TERMINALS.

USING THE DRB

UNDER BODY, READ
TROUBLE CODES.

ARE ANY TERMINALS
FOUND TO BE YES REPAIR AS
CORRODED, DAMAGH; NECESSARY.
PUSH OUT, OR
MISWIRED?
NO
ISTHIS A XJ NO REPAIR THE BATTERY
VEHICLE? TEMPERATURE
SENSOR.*
YES
ARE THERE ANY REFER TO BOD
AMBIENT/BATTERY YES DIAGNOSTIC
TEMP SENSOR PROCEDURE
TROUBLE CODES? MANUAL.
NO

REPLACE THE
AMBIENT/BATTERY
TEMPERTURE
SENSOR.*

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-6B

CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

NOTES
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TEST TC-6B

CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH

TEST TC-6B
CONTINUED FRO
THE PREVIOUS
PAGE.

START THE ENGINE.

MANUALLY SET THE
ENGINE SPEED TO
1600 RPM.

WITH THE DRB, READ
BOTH THE VOLTAGE
SENSE AND THE

TARGET CHARGING

VOLTAGE.

COMPARE THE
"TARGET" TO THE
"VOLT" READING.

WATCH FOR UPTO5
MINUTES, IF
NECESSARY FOR A 1.0
VOLT DIFFERENCE OR
MORE.

WAS THERE MORE
THANA 1.0 VOLT

DIFFERENCE?

ES REPLACE THE
POWERTRAIN CONTROL
MODULE.*

NO

ALLOW THE ENGINE
TO RETURN TO IDLE
SPEED.

TURN ENGINE OFF.
IGNITION KEY ON.

ERASE TROUBLE

CODES.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-10A | REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT
Perform TEST DTC Before Proceeding
TJ BODY
- T0
IGNITION  TO
SWITCH BATTERY
TOFUEL - ®~TO PCM
PUMP RELAY
DB RD/WT
POWERTRAIN
CONTROL 86 30
MODULE 1| asp
=—| RELAY
DB/YL
I:c3 ASD RELAY CONTROL 85 87 10
IGN COIL,
¢— INJECTORS,
DG/PK 02 SENSORS
ASD RELAY QUTPUT AND GENERATOR
ci2
80b6f0d0
XJ BODY

TO
IGNITION TO
SWITCH BATTERY

DB/WT RD/LG
POWERTRAIN
CONTROL 86
MODULE

30
L| Aasp
RELAY
DB/YL
ASD RELAY ‘

c3 CONTROL 85 RD 87 IGNTgOIL,
F20 INJECTORS,
DG/OR 02 SENSORS
C12 ASD RELAY QUTPUT AND GENERATOR

80b04fe0

Name of code: Auto Shutdown Relay Control Circuit

When monitored: With ignition key on and battery voltage greater
than 10.4 volts.

Theory of operation: The Automatic Shutdown Relay (ASD)
controls the 12-volt source to the fuel injectors, ignition coil(s),
and the oxygen heaters. (And low pressure shutoff solenoid on
CNG). The relay is located in the Power Distribution Center {PDC).
One side of the relay control cail is supplied with battery voltage
when the ignition switch is in the start or 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
control circuit when the ignition switch is in the start or run position
and engine RPM is detected. If engine RPM is not detected, the
PCM will remove the ASD relay control circuit ground.

Possible causes:

> Relay coil open or shorted.

> Fused ignition switch output circuit open.

> Auto shutdown relay control circuit open or shorted.
> Inoperative circuit driver in PCM (PCM Failure)

> Connector terminals

FIG. 1 80a9b324
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TEST TC-10A

REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT
Perform TEST DTC Before Proceeding

START TEST

USING THE DRB,
ACTUATE THE AUTO

IS THE ASD RELAY NO CONTINUE TEST

TC-10A. SHUTDOWN (ASD) CLICKING? TC-10A ON THE
RELAY. NEXT PAGE.
YES
THE CONDITION USING THE
REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS ES REPAIR AS
THE TROUBLE CODE GUIDE, INSPECT THE FOUND? NECESSARY .*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

WIGGLE THE WIRING DID THE ENGINE REPAIR CIRCUIT AS
HARNESS FROM THE STALL WHEN ES NECESSARY WHERE
START THE ENGINE. RELAY TO THE WIGGLING THE WIGGLING CAUSED
POWERTRAIN CONTROL WIRES? THE ENGINE TO
MODULE. STALL.*
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-10A

CONTINUED - REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT

TJ BODY

AUTO SHUTDOWN RELAY CONNECTOR

XJ BODY

AUTO SHUTDOWN RELAY CONNECTOR
(IN PDC) (IN PDC)
2
cav | coor | runcrion CAV [COLOR] FUNCTION
1(30) | RDWT | FUSED B+ 3 5 2 (30)| RD/LG | FUSED B(+) 2 s
2 (87) DG/PK AUTO SHUTDOWN RELAY QUTPUT 4 (85)| DB/WT | FUSED IGNITION SWITCH QUTPUT L 5
3 (86) DB IGNITION SWITCH OUTPUT 6 (86)| DB/YL | ASD RELAY CONTROL
5(85) | DB/YL |AUTO SHUTDOWN RELAY CONTROL 8(87)| RD |ASD RELAY OUTPUT s |
POWERTRAIN
CONTROL MODULE POWERTRAIN
GREY CONNECTOR CONTROL MODULE
GREY CONNECTOR
cav | coLor | FuncTioN
c3 DB/YL  [AUTO SHUTDOWN RELAY CONTROL CAV [COLOR| FUNCTION
ci2 DG/PK | AUTO SHUTDOWN RELAY OUTPUT C3 | DB/YL | AUTO SHUTDOWN RELAY GONTROL
80076520 C12 | DG/OR| AUTO SHUTDOWN RELAY OUTPUT | agp7ee0s
FIG. 1 FIG. 2
TJ BODY XJ BODY
30
85
87A
87 86
80b76697 80b76698
FIG. 3 FIG. 4
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TEST TC-10A

CONTINUED - REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT

TEST TC-10A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

DISCONNECT THE
AUTO SHUTDOWN
(ASD) RELAY **

KEY ON. USING A
VOLTMETER, MEASURE
THE FUSED IGN SWITC
OUTPUT CKT AT RELAY.
FIG.1 OR2

REPAIR THE FUSED
o] IGNITION SWITCH
OUTPUT CIRCUIT FOR

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

Z

AN OPEN.*

YES

USE AN OHMMETER IN
THE FOLLOWING

MEASURE THE
RESISTANCE BETWEEN
TERMINALS 85 AND

IS THE RESISTANCE NO
BETWEEN 65 AND 85

REPLACE ASD
RELAY .*

STEP. 86 OF THE ASD OHMS?
RELAY. FIG.3 OR 4
YES
KEY OFF. USING AN OHMMETER, REPAIR THE ASD
DISCONNECT THE PCM MEASURE THE ASD IS THE RESISTANCE YES RELAY CONTROL QKT
HARNESS RLY CONTROL BELOW 5.0 OHMS? FOR A SHORT TO

CONNECTOR.**

CIRCUIT AT PCM TO
GROUND.

GROUND.*

NO

USING AN OHMMETER,
MEASURE THE

RESISTANCE OF THE

ASD RELAY CONTROL
CIRCUIT...

BETWEEN THE RELAY
AND THE PCM.

IS THE RESISTANCE NO
BELOW 5.0 OHMS?

REPAIR THE ASD
RELAY CONTROL CKT

FIG.1 OR2

FOR AN OPEN.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-11A | REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

Perform TEST DTC Before Proceeding

TJXJ BODY

BK/GY
To [FUSEDB()

POWERTRAIN BATTERY

CONTROL
MODULE
DG/OR
c25 GEN FIELD SOURCE (+)

GENERATOR

DG
@ GEN FIELD DRIVER (-)

80b6f0cd

GENERATOR FIELD
HARNESS CONNECTOR

CAV|COLOR| FUNCTION

DG/OR | GENERATOR SOURCE
2 DG | GENERATOR FIELD

FIG. 1 80b6b12e

—_

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 temp sensor (ambient
sensor). 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 PCMwill supply
less ground to the field circuit.

Possible causes:

> Field driver circuit open or shorted
> Generator internal open or short
> PCM failed

2360602

FIG. 2
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TEST TC-11A | REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

Perform TEST DTC Before Proceeding

START TEST
TC-11A.

DISCONNECT THE
GENERATOR FIELD
HARNESS
CONNECTOR.**

USING THE DRB,

ACTUATE THE

GENERATOR FIELD
DRIVER CIRCUIT.

PROBE THE REPAIR THE
USING A TEST LIGHT GENERATOR FIELD DOES THE TEST NO GENERATOR FIELD
CONNECTED TO SOURCE (+) CKT. LIGHT ILLUMINATE? SOURCE (+) CIRCUIT
GROUND... FOR AN OPEN.*
FIG. 1
YES
USING A TEST LIGHT PROBE THE GEN FIELD
CONNECTED TO DRIVER CIRCUIT. DOES THE TEST NO CONTINUE TEST
BATTERY (+) NOTES: DRB STILL LIGHT FLASH ON AND TC-11A ON THE
VOLTAGE... ACTUATING. OFF? NEXT PAGE.
FIG. 1
YES
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
FIG. 2 CONNECTORS.
NO
WITH THE DRB, READ DOES THE GENERATOR REPAIR AS
CODES. NOTE: WIGGLE WIRING FIELD NOT SWITCH YES NECESSARY WHERE
ACTUATOR TEST HARNESS FROM THE PROPERLY CODE WIGGLING CAUSED
SHOULD STILL BE GENERATOR TO PCM. RETURN? PROBLEM TO
RUNNING. APPEAR.*
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFOMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-11A | CONTINUED - REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

GENERATOR
FIELD HARNESS
CONNECTOR 1

CAV|COLOR| FUNCTION

1 | DG/OR| GENERATOR SCURCE
2 DG | GENERATOR FIELD DRIVER| 2

POWERTRAIN
CONTROL MODULE
£ ,, GONNECTORS

CAV | COLOR | FUNCTION

B10| DG | GENERATOR FIELD DRIVER
C25 | DG/OR | GENERATOR FIELD SOURCE

FIG. 1

80b6b37b

CAV|COLQR| FUNCTION

DG/OR | GENERATOR SOURCE
DG | GENERATOR FIELD
BK/GY | B(+)

FIG. 2

* N

80b6b36c
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TEST TC-11A

CONTINUED - REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

TEST TC-11A USING THE DRB,
CONTINUED FRO STOP THE GENERATOR
THE PREVIOUS FIELD DRIVER
PAGE. ACTUATION.
KEY OFF.
DISCONNECT THE
POWERTRAIN CONTROL|
MODULE.**
MEASURE RESISTANCE] REPAIR GENERATOR
USE A OHMMETER IN OF THE GEN FIELD IS THE RESISTANCE NQ FIELD DRIVER
THE FOLLOWING DRIVER CKT, BETWEEN BELOW 5.0 OHMS? CIRCUIT FOR AN
STEPS. GEN FIELD CONN TO OPEN.*
PCM CONN. FIG. 1
YES
MEASURE RESISTANCE]

ACROSS THE GENERATQR IS THE RESISTANCE NO REPAIR OR REPLACE
FIELD TERMINALS AT BELOW 5.0 OHMS? THE GENERATOR AS
GENERATOR. NECESSARY.*

FIG. 2
YES
MEASURE THE GEN REPAIR THE
FIELD DRIVER CIRCUIT IS THE RESISTANCE YES GENERATOR FIELD
AT GENERATOR HARNESS BELOW 5.0 OHMS? DRIVER CIRCUIT FOR
CONN TO GROUND. A SHORT TO
FIG. 1 GROUND.*
NO
REPLACE THE
POWERTRAIN CONTROL|
MODULE.*
*Perform Verification TEST VER-3A. *Check connectors - Clean / repair as necessary.
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TEST TC-12A | REPAIRING TORQUE CONVERTER CLUTCH/TRANS RELAY CKT (TJ/XJ BODY WITH
3SPD AUTO TRANS)

Perform TEST DTC Before Proceeding

TJ/XJ BODY WITH 3 SPD AUTO TRANS

POWERTRAIN

CONTROL TURQUE
MODULE CONVERTER
CLUTCH
Fused Ign o4 evfrp
T Sw Output
FUSED
IGN sw o7 o

TCC Solenoid/
@ Relay Control )|

4070105

TJ/X) BODY WITH 3 TORQUE CONVERTER
SPD AUTO TRANS CLUTCH SOLENOID
CONNECTOR

CAV | COLOR | FUNCTION

A RD/LG FUSED IGNITION SWITCH QUTPUT (TJ ALL A/T)
A WT FUSED IGNITION SWITCH OUTPUT (XJ 2.5L AT)
B OR/LG TCC SOLENQID CONTROL (TJ ALL A/T)
B OR/BK | TCC SOLENOID CONTROL (XJ 2.5L A/T)
80b76f2b
FIG. 1
TJ/XJ BODY WITH 3 POWERTRAIN

SPD AUTO TRANS CONTROL MODULE

CONNECTORS

COLOR | FUNCTION

OR/LG | TCC SOLENOID CONTROL (TJ ALL A/T}
OR/BK | TCC SOLENOID CONTROL (XJ 2.5L A/T)

TORQUE CONVERTER
CLUTCH SOLENOID
CONNECTOR

FUNCTION

FUSED IGNITION SWITCH OUTPUT (TJ ALL A/T)
FUSED IGNITION SWITCH QUTPUT (XJ 2.5L A/T)
GR/LG | TCC SOLENOID CONTROL (TJ ALL A/T)
CR/BK | TCC SOLENOID CONTROL (XJ 2.5L A/T)

80beb1ca
FIG. 2
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TEST TC-12A

REPAIRING TORQUE CONVERTER CLUTCH/TRANS RELAY CKT (TJ/XJ BODY WITH
3SPD AUTO TRANS)

Perform TEST

DTC Before Proceeding

IS THIS VEHICLE REFER TO THE
START TEST EQUIPPED WITHA 4 YES APPORPERITE
TC-12A. SPEED AISIN TRANSMISSION
TRANSMISSIONS? DIAGNOSTIC
MANUAL.
NO
DISCONNECT THE
TORQUE CONVERTER
CLUTCH
CONNECTOR.**
MEASURE THE VOLTAGHE REPAIR FUSED
AT THE FUSED IS THE VOLTAGE YES IGNITON SWITCH
KEY ON. —> IGNITION SWITCH ——> BELOW 10.0 VOLTS? ——> OUTPUT FOR AN
OUTPUT CIRCUIT. OPEN.*
FIG. 1
NO
KEY OFF.
DISCONNECT THE PCM
HARNESS
CONNECTORS.**

MEASURE THE AND GROUND. REPAIR THE TCC
RESISTANCE BETWEEN IS RESISTANCE YE$ SOLENOID CONTROL
THE TCC SOLENOID [——> > BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONTROL CIRCUIT... SHORT TO GROUND.*

FIG. 1
NO
MEASURE THE THE POWERTRAIN REPAIR TCC
RESISTANCE OF THE CONTROL MODULE TO IS THE RESISTANCE N( SOLENOID CONTROL
TCC SOLENOID —> THE TCC SOLENOID ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR AN
CONTROL CIRCUIT HARNESS CONNECTORS. OPEN.*
FROM... FIG. 2
YES
CONNECT THE TCC MEASURE THE VOLTAGE
SOLENOID HARNESS OF THE TCC SOLENOIDQ IS THE VOLTAGE NO REPLACE TCC
CONNECTOR. —> CONTROL CIRCUIT AT——> ABOVE 10.0 VOLTS? ——> SOLENOID.*
PCM CONNECTOR.
KEY ON. FIG. 2
YES
REPLACE THE
POWERTRAIN CONTROL|
MODULE.*
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-14A | REPAIRING - RADIATOR FAN RELAY CIRCUIT

Perform TEST DTC Before Proceeding

XJ BODY
WT
AD - (03c, LGRD  Fusedign MINIFUSE
TO B(+) Fused B (+) Sw Output {In PCC) 0
BATTERY IGNITICN
SWITCH
30 86 (START/RUN)
RADIATOR L
FAN —
RELAY
POWERTRAIN
CCNTROL 85 87
MODULE
RADIATOR
FAN
c2
DB/PK LB BK
Rad Fan Rad Fan Ground
Relay Control Relay Control —
80b6&f0d3
XJ BODY

Name of Code: Rad Fan Control Relay Circuit

When monitored: With the ignition key on and battery voltage greater
than 10.4 volts.

Set condition: An open or shorted candition 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 of
the relay coil is grounded by the powertrain control mocule (PCM). The PCM
grounds the relay control circuit depending on coolant temperature. When
the engine coolant temperaiure has reached the maximum temperature
parameter, the relay will be grounded. Conversely, when the engine ceolant
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

> PCM failure

= Connector terminals

= Connector wires 80234032
FIG. 1
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TEST TC-14A

Perform TEST DTC Before Proceeding

REPAIRING - RADIATOR FAN RELAY CIRCUIT

HARNESS FROM THE
RELAY TO THE PCM.

STILL BE ACTUATING
THE FAN RELAY.

INTERUPT THE FAN

CYCLING?

START TEST USING THE DRB, IS THE FAN CYCLING NO CONTINUE TEST
TC-14A. ACTUATE THE ON AND OFF? ON THE NEXT
RADIATOR FAN. PAGE
YES
THE CONDITION TO SET USING THE
THE TROUBLE CODE IS SCHEMATIC AS A WERE ANY PROBLEMS$  YES REPAIR AS
NOT PRESENT. GUIDE, INSPECT THE FOUND? NECESSARY .*
WIRING AND
FIG. 1 CONNECTORS.
NO
REPAIR AS
WIGGLE THE WIRING NOTE: THE DRB MUST DID THE WIGGLING | YE$ NECESSARY WHERE

WIGGLING CAUSED
FAN CYCLING TO BE
INTERUPTED.*

NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETED.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-14A | CONTINUED - REPAIRING - RADIATOR FAN RELAY CIRCUIT
XJ BODY POWER DISTRIBUTION
CENTER
RADIATOR FAN
5 RELAY
1 CONNECTOR
I =
/
CAV_|[COLOR| FUNCTION
10 (30) | LG/RD | FUSED B(+)
11(86) | WT | FUSED IGNITION SWITGH OUTPUT
13 (85) | DB/PK | RAD FAN RELAY CONTROL
14 (87) | LB | RAD FAN RELAY OUTPUT
FIG. 1 80b76e94
XJ BODY
30
85
87A
87 86
80b76e98
FIG. 2
XJ BODY
POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV | COLOR | FUNCTION
Cc2 DB/PK | RAD FAN RELAY CONTROL

RADIATOR FAN
RELAY CONNECTOR
(IN PDC)

CAV | COLOR | FUNCTION

10(30)| LG/RD FUSED B(+)

11 (86) WT FUSED IGNITION SWITCH QUTPUT
13(85)| DB/PK RAD FAN RELAY CONTROL

14 (87) LB RAD FAN RELAY QUTPUT

8007699
FIG. 3
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TEST TC-14A

CONTINUED - REPAIRING - RADIATOR FAN RELAY CIRCUIT

TEST TC-14A
CONTINUED FRO
THE PREVIOUS
PAGE.

REMOVE THE
RADIATOR FAN
RELAY .**

TURN IGNITION ON.

USING A VOLTMETER,
MEASURE THE FUSED
IGNITION SWITCH
OUTPUT CIRCUIT.
FIG. 1

IS THE VOLTAGE
BOVE 10.0 VOLTS?

NO

REPAIR THE FUSED
IGNITION SWITCH

UTPUT CIRCUIT FOR

AN OPEN.*

YES

TURN THE IGNITION
OFF. USE AN
OHMMETER IN THE

MEASURE THE
RESISTANCE BETWEEN
TERMINALS 85 AND

IS THE RESISTANCE
BETWEEN 60 TO 80

NO

REPLACE THE
RADIATOR FAN

FOLLOWING STEPS. 86 OF THE RADIATOR OHMS? RELAY.*
FAN RELAY FIG. 2
YES
KEY OFF. MEASURE THE REPAIR THE
DISCONNECT THE PCM RESISTANCE BETWEE IS THE RESISTANCE| YES RADIATOR FAN
HARNESS GND AND CAV 85 OF BELOW 5.0 OHMS? CONTROL RELAY
CONNECTORS.** THE RELAY HARNESS CIRCUIT FOR A

CONNECTOR. FIG. 1

SHORT TO GROUND.*

NO

MEASURE THE
RESISTANCE OF THE
RADIATOR FAN RELAY
CONTROL CIRCUIT...

FROM THE RELAY
CONNECTOR TO PCM

HARNESS CONNECTOR:

FIG. 3

IS THE RESISTANCE
BELOW 5.0 OHMS?

NG

REPAIR OPEN
RADIATOR FAN RE
CONTROL CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

| AY

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-15A

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL CIRCUITS

Name of code: Speed Control Solenoid Circuits

When monitored: Engine running, speed control switch on and battery
voltage greater than 10.4 volts.

Set condition: 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 actuatians are dependent on powser
supplied to the servo from the PCM cr speed control relay through the brake
switch. The system is deactivated by pressing the brake, turning 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.

TJ/XJ BODY

SPEED

CONTROL SERVO
CONNECTOR

Possible causes: CAV|COLOR| FUNCTION
> Solenoid control circuit open or shorted 1 | TN/RD | S/C VACUUM SOLENOID CONTROL
> Vacuum or vent solenoid shorted or open 2 | LG/RD | $/C VENT SOLENOQID CONTROL
> Open or shorted speed control power supply circuit 3 | DB/RD | S/C BRAKE SWITCH OUTPUT
> PCM failure 4 BK GROUND
80abft10 80£0d705
FIG. 1
TJ BODY XJ BODY
BRAKE LAMP BRAKE LAMP

SWITCH CONNECTOR

SWITCH CONNECTOR

6
cAVICOLORT FUNGTION CAV | COLOR | FUNCTION
y T | WT/PK | BRAKE SWITCH SENSE
1 |WT/PK | BRAKE SWITCH SENSE 5 BK | GROUND
\?5 YLB/ED 1G2R8(L)JI'_\'II'DSUPPLY 3 | YL/RD | 12°VOLT SUPPLY
- 4 | DB/RD | S/C BRAKE SWITCH OUTPUT
4 | DB/RD | S/C BRAKE SWITCH QUTPUT 5 | WT/TN | BRAKE LAMP SWITCH OUTPUT
5 |PKDB | FUSED B(+) 6 | PK/DB | FUSED B(+)
6 |WT/TN | BRAKE LAMP SWITCH OUTPUT
80b099e1
80b04fe6
FIG. 2 FIG. 3
TJ BODY XJ BODY
POWERTRAIN BLACK POWERTRAIN CONTROL
CONTROL MODULE MODULE CONNECTORS
GREY CONNECTOR
CAV|COLOR | FUNCTION g;‘z
C4 | TN/RD | S/C VAC SOL CONTROL R
C5 | LG/RD | S/C VENT SOL CONTROL NS
C11| YL/RD | S/C POWER SUPPLY CAV| COLOR | FUNCTION
C24 | WT/PK | BRAKE SW SENSE 24 | BRYL | SENSOR GROUND c24
C4 TN/RD S/C VACUUM SOLENOID CONTROL
C5 LG/RD S/C VENT SOLENOID
C11 YL/RD S/C POWER SUPPLY
BRAKE c24 | WT/PK BRAKE SWITCH SENSE
LAMP SWITCH C32 RD/LG S/C SWITCH SIGNAL
CONNECTOR BRAKE LAMP SWITCH
CAV [COLOR | FUNCTION CONNECTOR
1 | WT/PK | BRAKE SW SENSE CAV| COLOR | FUNCTION
2 BK GROUND 1 WT/PK BRAKE SWITCH SENSE
3 | YL/RD | S/C POWER SUPPLY 2 BK | GROUND 6
3 YLRD | S/c POWER SUPPLY
4 | DB/RD | S/C BRAKE SW OUTPUT 4 DB/RD | S/C BRAKE SWITCH OUTPUT
5 | PK/DB | FUSED B(+} 5 WT/TN BRAKE LAMP SWITCH OUTPUT
6 | WT/TN | STOP LAMP SW OUTPUT 6 PK/DB | FUSED B(+) B0absce9
80b01d73
FIG. 4 FIG. 5
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TEST TC-15A

REPAIRING - SPEED CONTROL CIRCUITS
Perform TEST DTC Before Proceeding

START TEST
TC-15A.

A MISAJUSTED BRAKE

SWITCH CAN CAUSE
THIS CODE TO SET.

CHECK BRAKE SWITCH
ADJUSTMENT BEFORE
CONTINUING.

DISCONNECT THE
SPEED CONTROL
SERVO 4-WAY
HARNESS
CONNECTOR.**

NOTE: ENSURE THE

BRAKE PEDAL IS NOT

DEPRESSED DURING

THE FOLLOWING
STEPS.

ENGINE OFF.
TURN IGNITION ON.
SPEED CONTROL
SWITCH ON.

USING A VOLTMETER,
MEASURE THE S/C
BRAKE SWITCH
OUTPUT CIRCUIT

AT...

THE SPEED CONTROL
SERVO HARNESS

CONNECTOR.
FIG. 1

IS THE VOLTAGE

YE

ABOVE 10.0 VOLTS?

NO

DISCONNECT THE
BRAKE LAMP SWITCH
CONNECTOR.**

USING A VOLTMETER,
MEASURE THE
12-VOLT SUPPLY

CIRCUIT.
FIG.2 OR3

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

YEB

NO

PERFORM TEST

CONTINUE TES
TC-15A ON NEXT
PAGE.

KEY OFF. USING AN OHMMETER, REPAIR THE SHORT
DISCONNECT THE PCM MEASURE THE IS THE RESISTANCE ES  TO GROUND IN THE|
HARNESS 12-VOLT SUPPLY BELOW 5.0 OHMS? 12-VOLT SUPPLY
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT.*
FIG.2 OR3
NO
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NGO REPAIR THE OPEN IN

RESISTANCE OF THE
12-VOLT SUPPLY
CIRCUIT.FIG. 4 ORS5

BELOW 5.0 OHMS?

THE 12-VOLT SUPPLY|
CIRCUIT.*

YES

POWERTRAIN CONTROL|

REPLACE THE
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-15A | CONTINUED - REPAIRING - SPEED CONTROL CIRCUITS
TJ BODY XJ BODY
BRAKE LAMP BRAKE LAMP

SWITCH CONNECTOR

CAV

FUNCTION

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
FUSED B(+)

BRAKE LAMP SWITCH OUTPUT

OO RWN =
-}
g
s}
w)

80b099%e1

FIG. 1

SWITCH CONNECTOR

CAV FUNCTION

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
BRAKE LAMP SWITCH OUTPUT
FUSED B(+)

@ OoTAWN =
@)
3]
o~
)
w)

FIG. 2

80b04fed

TJ BODY

BRAKE LAMP SWITCH 1
CONNECTOR

CAV | COLOR | FUNCTION

WT/PK
BK
YL/RD
DB/RD
PK/DB
WT/TN

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
FUSED B (+)

BRAKE LAMP SWITCH OUTPUT

DU WN =

SPEED 4
CONTROL SERVO
CONNECTOR 3

CAV| COLOR | FUNCTION

TN/RD

LG/RD

DB/RD
BK

S/C VACUUM SOLENOID CONTROL
S/C VENT SOLENOID CONTROL
S/C BRAKE SWITCH CQUTPUT
GROUND

AWM=

80b08adt

FIG. 3

XJ BODY

BRAKE LAMP SWITCH

CONNECTOR 1
CAV | COLOR | FUNCTION
1 | WT/PK | BRAKE SWITCH SENSE
2 BK | GROUND
3 | YLRD | 12-VOLT SUPPLY
4 | DB/RD | S/C BRAKE SWITCH OUTPUT
5 | WI/TN | BRAKE LAMP SWITCH OUTPUT
6 | PK/DB | FUSED B (+)
SPEED
CONTROL SERVO
CONNECTOR
CAV| COLOR | FUNCTION
1 | TNRD [ S/CVACUUM SOLENOID CONTROL
2 | LG/RD | s/CVENT SOLENOID CONTROL
3 | DBRD | S/CBRAKE SWITCH OUTPUT
4 BK | GROUND

FIG. 4

80b0981c
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TEST TC-15A

CONTINUED - REPAIRING - SPEED CONTROL CIRCUITS

TEST TC-15A
CONTINUED FRO
THE PREVIOUS
PAGE.

USE AN OHMMETER |
THE FOLLOWING
STEPS.

MEASURE BETWEEN
BRAKE LAMP SWITCH
HARNESS CONNECTOR

CAVITY 4 AND GROUND.
FIG.1 OR2

MEASURE THE
RESISTANCE OF THE
S/C BRAKE SWITCH
OUTPUT CIRCUIT.
FIG.3 OR 4

REPAIR THE SHORT
IS THE RESISTANCE YE$S  TO GROUND IN THE
BELOW 5.0 OHMS~ S/C BRAKE SWITCH
OUTPUT CIRCUIT .*
NO
IS THE RESISTANCE YES REPLACE THE BRAKE

BELOW 5.0 OHMS?

LAMP SWITCH.*

NO

REPAIR THE OPEN IN
THE S/C BRAKE
SWITCH OUTPUT

CIRCUIT.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-15B | REPAIRING - SPEED CONTROL CIRCUITS

Perform TEST TC-15A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

TJ/XJ BODY

SPEED
CONTROL SERVO
CONNECTOR

CAV |GOLOR| FUNCTION

1 | TN/RD | $/C VACUUM SOLENOID CONTROL

2 | LG/RD | S/C VENT SOLENOID CONTROL

3 | DB/RD | S/C BRAKE SWITCH OUTPUT

4 | BK | GROUND

80kB0d705
FIG. 1
TJ/XJ BODY
o POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV |COLOR | FUNCTION

A4 | BR/YL | SENSOR GROUND

C4 | TN/RD |S/C VACUUM SOL CONTROL
C5 |LG/RD |S/C VENT SOL CONTROL
C11 | YL/RD | 12-VOLT SUPPLY

C24 |WT/PK | BRAKE SWITCH SENSE

C32 | RD/LG | S/C SWITCH SIGNAL

FIG. 2

80b6hi1ch
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TEST TC-15B

Perform TEST TC-15A Before Proceeding

REPAIRING - SPEED CONTROL CIRCUITS

START TEST
TC-15B.

TURN IGNITION OFF.

USING AN OHMMETER,
MEASURE THE GROUN
CIRCUIT AT...

Pp—>

THE S/C SERVO 4-WAY
HARNESS CONNECTOR.

FIG. 1

IS THE RESISTANCE

)

BELOW 5.0 OHMS?——>

(e}

REPAIR THE OPEN
SERVO GROUND
CIRCUIT.*

YES

WITH AN OHMMETER,

SPEED CONTROL VENT

IS THE RESISTANCE

REPAIR THE

CONNECTOR.

CONNECTORS.**

MEASURE BETWEEN PC IS THE RESISTANCE
USE AN OHMMETER IN HARNESS CONNECTOR BETWEEN
THE FOLLOWING —> CAVITIES C11 AND C5.——>
STEPS. 35.0 AND 55.0
FIG. 2 OHMS?
YES

MEASURE BETWEEN PC IS THE RESISTANCE
HARNESS CONNECTOR BETWEEN
CAVITIES C11 AND C4. ——>
35.0 AND 55.0
FIG. 2 OHMS?
YES

0

PERFORM THE SOL CKT AND SPEEL BELOW 5.0 OHMS FOR YES CIRCUIT(S) THAT|
FOLLOWING —> CONTROL VACUUM SOL—> EITHER —> MEASURED BELOW 5.0
MEASUREMENTS TO CKT. MEASUREMENT? OHMS FOR A SHOR[T
GROUND. FIG. 1 TO GROUND.*
NO
RECONNECT THE S/C DISCONNECT THE PC
SERVO HARNESS —> HARNESS

o CONTINUE TEST
TC-15B ON THE

NEXT PAGE.

O CONTINUE TEST
TC-15B ON THE

NEXT PAGE.

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-15B | CONTINUED - REPAIRING - SPEED CONTROL CIRCUITS

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

'| CAV

COLOR

FUNCTION

A4

C4

C5
C11
C24
C32

BR/YL
TN/RD
LG/RD
YL/RD
WT/PK

RD/LG

SENSOR GROUND

S/C VACUUM SOL CTRL
S/C VENT SOL CONTROL
12-VOLT SUPPLY

BRAKE SWITCH SENSE

S/C SWITCH SIGNAL

SPEED CONTROL
SERVO CONNECTOR

CAV

COLOR

FUNCTION

W=

TN/RD

LG/RD

DB/RD
BK

S/C VACUUM SOL CTRL
S/C VENT SOLENOID CTRL
S/C BRAKE SW OUTPUT
GROUND

FIG. 1

80b04fed
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TEST TC-15B

CONTINUED - REPAIRING - SPEED CONTROL CIRCUITS

TEST TC-15B
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE S/C
SERVO 4-WAY
CONNECTOR.**

USING AN OHMMETER, BETWEEN THE S/C REPAIR THE OPEN
MEASURE THE S/C SERVO AND PCM. IS THE RESISTANCE NO S/C VACUUM
VACUUM SOLENOID BELOW 5.0 OHMS? SOLENOID CONTROL

CONTROL CIRCUIT... CIRCUIT.*

FIG. 1
YES

USING AN OHMMETER,

MEASURE THE S/C BETWEEN THE S/C IS THE RESISTANCE (0] REAPIR THE OPEN

VENT SOLENOID
CONTROL CIRCUIT...

SERVO AND PCM.

BELOW 5.0 OHMS?

S/C VENT SOLENOID
CONTROL CIRCUIT.*

YES

REPLACE THE SPEED
CONTROL SERVO.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-16A

Perform TEST DTC Before Proceeding

REPAIRING - A/C CLUTCH RELAY CIRCUIT

TJ BODY

20 AMP TO IGN SWITCH
(START/RUN]}
VT/WT
FUSED RD/GY
IGNITION FES(E)D
SWITCH
SuTPUT TO BATTERY
86 30
==| A/C CLUTCH
Bn RELAY
POWERTRAIN
CONTROL 85 87
MODULE
DB/OR DB/BK
A/C CMP GLUTGH A/C CMP GLUTCH
E RELAY CONTROL RELAY QUTPUT TO A/C
COMPRESSOR
CLUTCH
80b6fod1
XJ BODY
F10 » TO IGN SWITCH
RD/BK (START/RUN)
Fused
WT Elgjff) Fo
Fused %"\ o— 70
Ign Sw BATTERY
Output
86 30
L
A/C
== | CLUTCH
POWERTRAIN RELAY
CONTROL s
MODULE 85 87
DB/OR DB/BK
A/C Cmp Clutch A/C Cmp Clutch
IE Relay Control Relay Output TO A/C
COMPRESSOR
CLUTCH

80k0983e

Name of code: A/C Clutch Relay Circuit

When monitored: With the ignition key in the run position and
battery voltage above 10.4 volts.

Set condition: An open or shorted condition is detected in
the A/C clutch relay control circuit.

Theory of operation: The A/C compressor clutch relay controls
the 12-volt source for the A/C 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 (PCM). When A/C is requested,

the PCM adjusts the idle speed to accommodate the A/C
compressor load on the engine. The PCM grounds

the relay control circuit after the PCM receives an A/C request
and adjustment of the idle speed has been implemented.

Possible causes:

> Relay coil open or shorted

> Fused ignition switch output circuit open

> Gompressor clutch relay control circuit open or shorted
> Inoperative circuit driver in powertrain control module

FIG. 1 80aadc18

72




TEST TC-16A

REPAIRING - A/C CLUTCH RELAY CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-16A.

KEY ON. USING THE
DRB, ACTUATE THE
A/C CLUTCH RELAY.

IS THE A/C CLUTCH
RELAY CLICKING?

NO

CONTINUE TEST
TC-16A ON THE

YES

NEXT PAGE.

THE CONDITION USING THE
REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS ES REPAIR AS
THE TROUBLE CODE GUIDE, INSPECT THE FOUND? NECESSARY .*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO
WIGGLE THE WIRING NOTE: THE DRB MUST REPAIR AS

HARNESS FROM THE
RELAY TO THE

POWERTRAIN CONTROL
MODULE.

STILL BE ACTUATING
THE A/C CLUTCH
RELAY.

DID THE WIGGLING
INTERRUPT THE

ES NECESSARY WHERE

CLICKING?

WIGGLING CAUSED
THE CLICKING TO BE
INTERRUPTED.*

NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-16A | CONTINUED - REPAIRING A/C CLUTCH RELAY CIRCUIT
TJ BODY A/C CLUTCH
RELAY CONNECTOR
10 CAV COLOR FUNCTION
6(30) | RD/GY |FUSED B(+)
7 {87) DB/BK A/C CMP CLUTCH RELAY OUTPUT
8 {86) VT/WT FUSED IGNITION SWITCH OUTPUT
10 (85)| DB/OR A/C CMP CLUTCH RELAY CONTROL
POWERTRAIN CONTROL
MODULE GREY
CONNECTOR
C1 CAV | COLOR | FUNCTION
C1 DB/CR | A/C CMP CLUTCH RELAY CONTROL
80b76e91
FIG. 1
XJ BODY
A/C CLUTCH RELAY CONNECTOR
T (INPDC)
CAV |COLOR | FUNCTION
1(30)| RD/BK | FUSED B+
2(87)| DB/BK | A/G CMP CLUTGH RELAY OUTPUT
3(85)| DB/OR | A/C CMP CLUTCH RELAY CONTROL
3 51| [5(86)| DB/WT | FUSED IGNITION SWITCH OUTPUT

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV |GCOLOR | FUNCTION

C1 | DB/OR | A/C CMP CLUTCH RELAY CONTROL

FIG. 2 8076295

80b76e97




TEST TC-16A

CONTINUED - REPAIRING - A/C CLUTCH RELAY CIRCUIT

TEST TC-16A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE A/C
CLUTCH RELAY .**

KEY ON. USING A REPAIR THE FUSED
VOLTMETER, MEASURE IS THE VOLTAGE NO IGNITION SWITCH
THE FUSED IGN ABOVE 10.0 VOLTS? OUTPUT CIRCUIT FOR
SWITCH OUTPUT CKT. AN OPEN.*
FIG.1 OR 2
YES
MEASURE THE
KEY OFF. USE AN RESISTANCE BETWEEN IS THE RESISTANCE NO REPLACE THE A/C
OHMMETER IN THE TERMINALS 85 AND 86 BETWEEN 70 AND 90 CLUTCH RELAY .*
FOLLOWING STEP. OF THE A/C CLUTCH OHMS?
RELAY. FIG. 3
YES
KEY OFF. USING AN OHMMETER, REPAIR THE A/C
DISCONNECT THE PCM MEASURE THE A/C IS THE RESISTANCE] ES CLUTCH RELAY
HARNESS CLUTCH CONTROL CKIF BELOW 5.0 OHMS? CONTROL CIRCUIT
CONNECTORS.** AT PCM TO GROUND. FOR A SHORT TO
FIG.1 OR2 GROUND.*
NO
USING AN OHMMETER, BEWTEEN THE RELAY REPAIR THE A/C
MEASURE THE AND THE PCM. IS THE RESISTANCE NO CLUTCH RELAY

RESISTANCE OF THE
A/IC CLUTCH RELAY
CONTROL CIRCUIT...

FIG.1 OR 2

BELOW 5.0 OHMS?

CONTROL CIRCUIT
FOR AN OPEN.*

YES

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-18A | REPAIRING - EVAP PURGE SOLENOID CIRCUIT
Perform TEST DTC Before Proceeding
TJ BODY XJ BODY
P%Vgﬁs_;%tm POWERTRAIN
MODULE %,,OgJSEEL
EVAP EVAP
SOLENOID SOLENOID

PK/BK
EVAP SOLENOID CONTROL

C20

RD/LG
FUSED IGNITION SWITCH OUTPUT

PK/BK
Evap Solenoid Control

| C20

WT
Fused Ignition Switch Output

TO
IGNITION TO
SWITCH 15 AMP - eNITION
. P
SWITCH
80d09ahg 80bsfod5
TJ BODY XJ BODY
EVAPORATIVE EVAPORATIVE
SOLENOID
CONNECTOR SOLENOID
CONNECTOR
2
1
CAV | COLOR |FUNCTION
1 | PK/BK [EVAP SOLENOID CONTROL
2 | RDAG |FUSED IGNITION SWITCH OUTPUT CAV|COLOR| FUNCTION
1 | PK/BK | EVAP SOLENOID CONTROL
s0b6i002 2 | WT |FUSEIGNITION SWITCH OUTPUT
B80b6f0da
FIG. 1 FIG. 2
TJ BODY XJ BODY
EVAPORATIVE SOLENOID EVAPORATIVE
CONNECTOR SOLENOID
CAV COLOR FUNCTION CONNECTOR
1 PK/BK EVAP SOLENOID 2
CONTROL
2 | RDAG |FUSED IGNITION
SWITCH QUTPUT
CAV|COLOR]| FUNCTION
1 | PK/BK | EVAP SOLENOID CONTROL
2 | WT |FUSED IGNITION SWITCH OUTPUT
POWERTRAIN
CONTROL MODULE
GREY CONNECTOR POWERTRAIN
CONTROL MODULE
GREY CONNEGTOR
CAV COLOR FUNCTION
20 | PK/BK |EVAP SOLENOID CONTROL c20
CAV|COLOR]| FUNCTION
S0b76092 €20 | PK/BK | EVAP SOLENOID CONTROL B
FIG. 3 FIG. 4
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TEST TC-18A

REPAIRING - EVAP PURGE SOLENOID CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-18A.

USING THE DRB,
ACTUATE THE EVAP
SLOENOID.

e

IS THE EVAP
SOLENOID CLICKING?

YES

NO

CONTINUE TEST
TC-18A ON THE
NEXT PAGE.

DISCONNECT THE
EVAP SOLENOID
HARNESS
CONNECTOR.**

KEY ON. USING A
VOLTMETER, MEASURE
THE FUSED IGNITION
SW OUTPUT CIRCUIT.
FIG.1 OR 2

-

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

-

REPAIR THE OPEN IN

THE FUSED IGNITION

SWITCH OUTPUT
CIRCUIT.*

YES

NOTE: DRB STILL
ACTUATING THE EVAP
SOLENOID.

>

USING A TEST LIGHT,
CONNECT ONE END O
THE TEST LIGHT TO
THE FUSED IGN SW
OUTPUT CIRCUIT ...

THE OTHER END TO TH

EVAP SOL CONTROL CK

AT THE EVAP SOLENOID

HARNESS CONNECTOR
FIG.1 OR2

=T

DOES THE TEST
LIGHT FLASH ON AND
OFF?

NO

YE

S CONTINUE TES
TC-18A ON THE

NEXT PAGE.

STOP THE SOLENOID USING AN OHMMETER,
FROM ACTUATING. MEASURE THE IS THE RESISTANCE NO REPAIR THE OPEN IN
DISCONNECT THE PCM——> RESISTANCE OF EVAP——> BELOW 5.0 OHMS? ——> THE EVAP SOLENOIL
HARNESS SOLENOID CONTROL CONTROL CIRCUIT.*
CONNECTOR.** CKT. FIG.3 OR 4
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE EVAP IS THE RESISTANCE YES  TO GROUND IN THE
SOLENOID CONTROL BELOW 5.0 OHMS? ——> EVAP SOLENOID

CKT TO GROUND.
FIG.1 OR 2

CONTROL CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-18A | CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT

FIG. 1

80b27d34
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TEST TC-18A

CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT

TEST TC-18A
CONTINUED FRO
THE PREVIOUS
PAGE.

STOP ACTUATION OF
THE EVAP SOLENOID.

DISCONNECT THE
VACUUM HOSES FROM
THE EVAP SOLENOID.

BLOW LIGHT AIR
INTO THE TOP

VACUUM PORT OF THE

DOES THE AIR BLOW YES
OUT THE BOTTOI

REPLACE THE EVAP
SOLENOID.*

ES

EVAP SOLENOID.
FIG. 1

VACUUM PORT?

NO

USING THE DRB,

BLOW LIGHT AIR
INTO THE TOP

DOES THE AIR BLOW NG REPLACE THE EVAP

ACTUATE THE EVAP VACUUM PORT OF THE| OUT THE BOTTOM SOLENOID.
SOLENOID. EVAP SOLENOID. VACUUM PORT?
FIG. 1
YES
INSPECTED THE EVAP
LINES FOR BEING ARE THE EVAP LINES NQ REPAIR AS
PLUGGED, PINCHED, OK? NECESSARY .*

CUTS, MISROUTING.

YES

CONTINUE TEST
TC-18A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-18A

CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT

Name of code: Evap Purge Solenoid Circuit

When monitored: At ignition key on and battery voltage greater

than 10.4 volts.

Set condition: After the arming conditions are satisfied: not
powering down, not already in limp-in, time since the last
solenoid activation > 72 micro seconds. The powertrain
control module will set a trouble code if the actual state of the
solenoid does not match the intended state.

Theory of operation: Its purpose is to regulate, by means of a
duty cycle, the flow of vapors from the evap canister to the
throttle body. The PCM controls the time the solenoid is an
during a duty cycle. During off idle operations (higher flows),
higher percentages of duty cycle are used. At idle {lower flow),

lower percentages of duty cycle are

Possible causes:
Open or shorted control circuit

used.

Open fused ignition switch output circuit

Powartrain control module failure
Connector terminals

>
>
> Open or shorted solencid control
>
pe
> Connector wires

coil

RD/LG
FUSED IGNITION SWITCH OUTPUT

TO
IGNITION
SWITCH

80d09ab9

80aalfg2
FIG. 1
TJ BODY XJ BODY
P%‘gﬁ?ﬁ%’i‘" POWERTRAIN
T
MODULE WODULE
EVAP EVAP
oK SOLENOID PK/BK SOLENOID
EVAP SOLENOID CONTROL Evap Solenoid Control
c20 C20

WT
Fused Ignition Switch Output

TO
IGNITION

A
SWITCH

80b&f0d5
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TEST TC-18A

CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT

TEST TC-18A

AT THIS TIME, THE

REFER TO GEN INFO

CONTINUED.FROM CONDITION REQUIRED 3.3.2 FOR
THE PREVIOUS TO SET THE CODE IS INFORMATION ON
PAGE. NOT PRESENT. INACTIVE TROUBLE
FIG. 1 CODES.
USING THE
RECONNECT THE SCHEMATIC AS A WERE ANY PROBLEM YES REPAIR AS
VACUUM HOSES. GUIDE, INSPECT THE FOUND? NECESSARY .*
WIRING AND
CONNECTORS.
NO
WITH THE DRB, READ WIGGLE WIRING REPAIR AS
CODES. NOTE: HARNESS FROM THE DOES THE EVAP YES NECESSARY WHERE
ACTUATE THE EVAP SOLENOID TO THE SOLENOID EVER STOP WIGGLING CAUSED
SOLENOID. PCM. ACTUATING. PROBLEM TO APPEAR.
NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-19A REPAIRING - INJECTOR #3 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding
2.5L 4.0L
INJECTOR #1
TR
1
2
2
CAV |COLOR | FUNCTION CAV [COLOR | FUNCTION
1 DG/LG | ASD RELAY OUTPUT (TJ) 1 DG/LG | ASD RELAY OUTPUT (TJ)
1 DG/OR | ASD RELAY OUTPUT (XJ) 1 DG/OR | ASD RELAY OUTPUT (XJ)
2 WT/DB | INJECTOR #1 DRIVER S0b76 2 WT/DG | INJECTOR #1 DRIVER
062 80b76e67
FIG. 1 FIG. 2
2.5L 4.0L
INJECTOR #1
INJECTOR #1
CONNECTOR CONNECTOR
1
2
CAV [COLOR |FUNCTION CAV [ COLOR [FUNCTION
1 | DG/LG | ASD RELAY OUTPUT (TJ) 1 | DG/LG | ASD RELAY QUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ) 1 | DG/OR | ASD RELAY QUTPUT (XJ)
2 | wT/DB | INJECTOR #1 DRIVER 2 | wr/pB |INJECTOR #1 DRIVER
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
WHITE WHITE
B4 B4
CAV [COLOR[FUNCTION CAV [COLOR[FUNCTION
B4 | WT/DB [INJECTOR #1 DRIVER B4 |WT/DB |INJECTCR #1 DRIVER
C12 | DG/PK | ASD RELAY OUTPUT (TJ) C12 | DG/PK | ASD RELAY QUTPUT (TJ)
C12 | DG/OR | ASD RELAY QUTPUT (XJ) 80076082 C12 | DG/OR | ASD RELAY OUTPUT (XJ) 3067656

FIG. 3

FIG. 4
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TEST TC-19A | REPAIRING - INJECTOR #3 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

KEY OFF.
START TEST DISCONNECT THE
TC-19A INJECTOR #3

CONNECTOR.**

ZY

AJ

USING AN OHMMETER, IS THE RESISTANCE NQ REPLACE THE FUEL
MEASURE RESISTANCE BETWEEN 10.0 AND —> INJECTOR.*
OF INJECTOR #3. 16.0 OHMS?
YES
KEY ON. USING THE USING A TEST LIGHT REPAIR THE ASD
DRB, ACTUATE THE CONNECTED, PROBE DOES THE TEST O RELAY OUTPUT
AUTO SHUTDOWN —> THE ASD RELAY ——> LIGHT ILLUMINATE? ——> CIRCUIT FOR AN
RELAY. OUTPUT CIRCUIT. OPEN.*
FIG.1 OR 2
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTO
STILL ACTUATING, INJECTOR HARNESS IS THE VOLTAGE YES #3 DRIVER CIRCUIT
USING A VOLTMETER ——> CONNECTOR AND ——> ABOVE 1.0 VOLTS$?—>| FOR A SHORT TO
MEASURE THE INJECTOR GROUND. VOLTAGE. IF OKAY,
DRIVER CIRCUIT... REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE IS THE RESISTANCH ES INJECTOR #3 DRIVER
HARNESS > INJECTOR #3 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG.1 OR 2
NO
WITH AN OHMMETER, FROM THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #3 DRIVE
INJECTOR #3 DRIVER ——>{ MODULE TO THE —> BELOW 5.0 OHMS? —> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG.3 OR4 CONNECTOR.

YES

POWERTRAIN CONTROL|

REPLACE THE
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-20A

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #2 CONTROL CIRCUIT

2.5L

INJECTOR #2
CONNECTOR

INJECTOR #2
CONNECTOR

2
CAV [COLOR | FUNCTION CAV_|COLOR | FUNCTION
1 | DGILG | ASD RELAY OUTPUT (TU) 1| DG/LG [ASD RELAY OUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ)
2 TN | INJECTOR #2 DRIVER N TN | INJECTOR #2 DRIVER B0b76068
FIG. 1 FIG. 2
2.5L 4.0L
g“gﬁﬁég?gg INJECTOR #2
CONNECTOR
1
2
CAV [COLOR [FUNCTION CAV|COLORFUNCTION
1 DG/LG | ASD RELAY OUTPUT (TJ) 1 DG/LG | ASD RELAY OUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ) 1 | DG/OR | ASD RELAY QUTPUT (XJ)
2 TN INJECTOR #2 DRIVER 2 TN INJECTOR #2 DRIVER
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS , CONNECTORS
WHITE 3 WHITE
B15 - B15
CAV|COLOR[FUNCTION CAV [COLOR[FUNGTION
B15 TN INJECTOR #2 DRIVER Bi15 TN INJECTOR #2 DRIVER
C12 | DG/PK | ASD RELAY OUTPUT (TJ} C12 | DG/PK | ASD RELAY OUTPUT (TJ}
C12 | DG/OR | ASD RELAY OUTPUT {XJ) C12 | DG/OR | ASD RELAY OUTPUT (XJ)
80h76eald 80h76=a7

FIG. 3

FIG. 4
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TEST TC-20A

REPAIRING - INJECTOR #2 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

START TEST
TC-20A

KEY OFF.
DISCONNECT THE
INJECTOR #2

CONNECTOR.**

USING AN OHMMETER, IS THE RESISTANCE NQ REPLACE THE FUEL
MEASURE RESISTANCE BETWEEN 10.0 AND —> INJECTOR.*
OF INJECTOR #2. 16.0 OHMS?
YES
KEY ON. USING THE USING A TEST LIGHT REPAIR THE ASD
DRB, ACTUATE THE CONNECTED TO GROUND, DOES THE TEST NO RELAY OUTPUT
AUTO SHUTDOWN —> PROBE THE ASD RELAY LIGHT ILLUMINATEZ——> CIRCUIT FOR AN
RELAY. OUTPUT CIRCUIT. OPEN.*
FIG.1 OR 2
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTOR
STILL ACTUATED,USING INJECTOR HARNESS IS THE VOLTAGE YES #2DRIVER CIRCUIT
A VOLTMETER, MEASURE—> CONNECTOR AND ——> ABOVE 1.0 VOLTS?—> FOR A SHORT TO
THE INJECTOR DRIVER GROUND. VOLTAGE. IF OKAY,
CIRCUIT... FIG.1 OR2 REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE THE RESISTANCE YES INJECTOR # DRIVER
HARNESS > INJECTOR #2 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG.1 OR 2
NO
WITH AN OHMMETER, FROM THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #2 DRIVER
INJECTOR #2 DRIVER —>{ MODULE TO THE —> BELOW 5.0 OHMS? —> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG.3 OR4 CONNECTOR.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-21A | REPAIRING - INJECTOR CONTROL CIRCUITS

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOoOO mMmrwCOX-

Name of code: Injector Control Circuit

When monitored: With battery voltage greater than 10.4 volts,
the auto shutdown relay energized, injector pulse width less than
10ms, and engine speed less than 3000 rpm.

Set condition: This trouble code takes .64 to 10.0 secands to
set when no inductive kick is sensed. 18ms after injector turn
off, and with no other injectors on.

Theory of operation: Fuel injectors are high-impedance solenoids
controlled by the PCM. Battery voltage is supplied by the

ASD relay. The injector cn 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 shorted injector driver circuit
> Open injector

> Open ASD supply at injector

> PCM failure

> Connector terminals

> Connector wires

80aadc18
FIG. 1
2.5L 4.0L
POWERTRAIN — POWERTRAIN —_—
CONTROL
CMDD%TUR&L MODULE
Injector #1 Driver /N
j i B4 Ly
@ Injector #1 Driver E ) . O
—| Injector #2 Driver
Injector #2 Driver @ BI1S ,
BIS i Injector #3 Driver
|:BS J 1 68 L
Injector #3 Driver
BS {E%E}—« . .
|:316 Injector #4 Driver @
Injector #4 Driver N . tor 5 D
Bi6 UM @ njector river {E} y
ci2 NE Injector #6 Driver f 3 y
| ASD Relay Output
12 ASD Relay Output
AUTO AT
—=
SRELAY - siomma|g ==
RELAY ‘T
* 4100405 + 4100406
TO PDC TO PDC
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TEST TC-21A

REPAIRING - INJECTOR CONTROL CIRCUITS
Perform TEST DTC Before Proceeding

START TEST
TC-21A

START THE ENGINE,
LET IDLE FOR AT
LEAST 20 SECOND.

KEY ON, ENGINE
OFF.

WITH THE DRB, READ
TROUBLE CODES.

DOES THE DRB
DISPLAY ANY YES
"INJECTOR CONTROL

CONTINUE TEST
TC-21A ON THE

CIRCUIT" CODE(S)? NEXT PAGE.

NO

AT THIS TIME, THE
CONDITION REQUIRED

USING THE
SCHEMATIC AS A

WERE ANY PROBLEM$ YES REPAIR AS

TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

START ENGINE.

WIGGLE WIRING
HARNESS FROM THE
INJECTOR TO THE

PCM.

REPAIR AS
DOES THE ENGINE YES NECESSARY WHERE
MISS OR STALL? WIGGLING CAUSED

PROBLEM TO
APPEAR.*

NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL

INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-21A

CONTINUED - REPAIRING - INJECTOR CONTROL CIRCUITS

NOTES

88




TEST TC-21A | CONTINUED - REPAIRING - INJECTOR CONTROL CIRCUITS

Refer to the chart below and perform the diagnostic test that corresponds to the trouble code
displayed on the DRB.

TROUBLE CODE DIAGNOSTIC TEST
INJECTOR #1 CONTROL CIRCUIT TC-21B
INJECTOR #2 CONTROL CIRCUIT TC-20A
INJECTOR #3 CONTROL CIRCUIT TC-19A
INJECTOR #4 CONTROL CIRCUIT TC-61A
INJECTOR #5 CONTROL CIRCUIT TC-69A
INJECTOR #6 CONTROL CIRCUIT TC-70A

89

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-21B

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #1 CONTROL CIRCUIT

2.5L

INJECTOR #3
CONNECTOR

INJECTOR #3
CONNECTOR

2
CAV_|COLOR | FUNCTION CAV_|COLOR | FUNCTION
1 | DGILG | ASD RELAY OUTPUT (TJ) 1 gg//é% ﬁgg Egtg 88%% E)T(j))
1 | DG/IOR | ASD RELAY OUTPUT (XJ)
2 | YUWT | INJECTOR #3 DRIVER A 2 | YUWT |INJECTOR #3 DRIVER 80676069
FIG. 1 FIG. 2
2.5L 4.0L
INJECTOR #3
ircron s
1
2
CAV [COLOR [FUNCTION CAV [COLOR [FUNCTION
1 DG/LG | ASD RELAY QUTPUT (TJ) 1 DG/LG | ASD RELAY OUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ) 1 | DG/OR | ASD RELAY QUTPUT (XJ)
2 YL/WT | INJECTOR #3 DRIVER 2 YL/WT |INJECTOR #3 DRIVER
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
WHITE | WHITE
BS B5
CAV [COLOR [FUNCTION CAV [COLOR [FUNCTION
B5 YL/WT | INJECTCR #3 DRIVER B5 YL/WT | INJECTCR #3 DRIVER
C12 | DG/PK | ASD RELAY OUTPUT (TJ) C12 | DG/PK | ASD RELAY QUTPUT (TJ)
C12 | DG/OR | ASD RELAY OUTPUT (XJ) - C12 | DG/OR | ASD RELAY QUTPUT (XJ) 80h76ea8

FIG. 3

FIG. 4
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TEST TC-21B

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #1 CONTROL CIRCUIT

START TEST
TC-21B

KEY OFF.
DISCONNECT THE
INJECTOR #1

CONNECTOR.**

USING AN OHMMETER,

IS THE RESISTANCE

NQ REPLACE THE FUEL

MEASURE RESISTANCE BETWEEN 10.0 AND —> INJECTOR.*
OF INJECTOR #1. 16.0 OHMS?
YES
KEY ON. USING THE USING A TEST LIGHT REPAIR THE ASD
DRB, ACTUATE THE CONNECTED TO GROUND, DOES THE TEST NO RELAY OUTPUT
AUTO SHUTDOWN —> PROBE THE ASD RELAY LIGHT ILLUMINATEZ——> CIRCUIT FOR AN
RELAY. OUTPUT CIRCUIT. OPEN.*
FIG.1 OR 2
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTO
STILL ACTUATED, INJECTOR HARNESS IS THE VOLTAGE YBS #1 DRIVER CIRCUIT
USING A VOLTMETER, ——> CONNECTOR AND ——> ABOVE 1.0 VOLTST—> FOR A SHORT T(Q
MEASURE THE INJECTOR GROUND. VOLTAGE. IF OKAY,
DRIVER CIRCUIT... FIG.1 OR2 REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE IS THE RESISTANCH ES INJECTOR #1 DRIVER
HARNESS > INJECTOR #1 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG.1 OR 2
NO
WITH AN OHMMETER, FROM THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #1 DRIVE
INJECTOR #1 DRIVER ——>{ MODULE TO THE —> BELOW 5.0 OHMS? —> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG.3 OR4 CONNECTOR.

AJ

YES

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

91

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-25A | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS
Perform TEST DTC Before Proceeding
TJ/XJ BODY
POWERTRAIN
CONTROL
MODULE VT/BK
@ IAC MOTOR DRIVER #4
BR/WT

Iﬁ IAC MOTOR DRIVER #3

YL/BK % ':[D
IAC MOTOR DRIVER #2 3

A10
GY/RD
@ IAC MOTOR DRIVER #1 IDLE AIR

CONTROL MOTOR

30b&6f0d8

Name of code: Idle Air Control Motor Circuits

When monitored: At key on and battery voltage greater than
11.5 volts.

Set condition: The PCM senses a short to ground or battery
voltage on any of the four IAC driver circuits for 2.75 seconds
while the IAC 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 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 IAC motor

Connector terminals
Connector wires

80aadbai
FIG. 1
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TEST TC-25A

Perform TEST DTC Before Proceeding

REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

START TEST

TURN IGNITION OFF

START ENGINE,

TC-25A FOR 10 SECONDS. —> ALLOW TO IDLE FOR
20 SECONDS.

NOTE: WITH THE DRB, NOTE:

IF ENGINE WILL NOT ACTUATE THE IDLE RELEASE THROTTLE. NO CONTINUE TEST
IDLE, HOLD THROTTLE ——>{ AIR CONTROL MOTOR ——> TC-25A ON THE

OPEN SLIGHTLY TO TO 1400 RPM. 1$ THE ENGINE SPEED NEXT PAGE.
KEEP ENGINE RUNNING. 1400 +/- 100 RPM?

YES
WITH THE DRB,

ACTUATE THE IDLE IS THE ENGINE NO CONTINUE TEST
AIR CONTROL MOTOR SPEED 900 +/- 100 TC-25A ON THE
TO 900 RPM. RPM? NEXT PAGE.

YES
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS
TO SET THE CODEIS ——> GUIDE, INSPECT THE [ —> FOUND? —> NECESSARY .*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO
START ENGINE. WITH THE IDLE SPEED
THE DRB IN SYSTEMS SHOULD RAISE AND DOES THE IDLE NO CONTINUE TEST
TESTS, PERFORM THE ——>| LOWER WITH THE ——> SPEED RAISE AND ——>| TC-25A ON TH
IAC WIGGLE TEST. DISPLAY. LOWER PROPERLY? NEXT PAGE.
YES
WIGGLE THE WIRING
HARNESS FROM THE OBSERVE FOR THE DID THE IAC STQP ES REPAIR THE HARNESS
IAC MOTOR TO THE —> IAC MOTOR TO STOP ——> OPERATING AT ANY ——> OR CONNECTORS AS
PCM. OPERATING. TIME? NECESSARY.*
NO
REFER TO GEN INFO
WITH THE DRB, STOP 3.3.2 FOR
THE IAC WIGGLE —> INFORMATION ON TEST COMPLETE.*
TEST. INACTIVE TROUBLE
CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25A CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS
TJ/XJ BODY
IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV | COLOR | FUNCTION
1 VT/BK |IDLE AIR CONTROL #1 DRIVER
2 BR/WT |IDLE AIR CONTROL #2 DRIVER
3 YL/BK |IDLE AIR CONTROL #3 DRIVER
4 GY/RD |IDLE AIR CONTROL #4 DRIVER
80b898b2
POWERTRAIN
CONTROL
MODULE VT/BK
@ IAC MOTOR DRIVER #4
BR/WT
E IAC MOTOR DRIVER #3
YL/BK %
A10 IAC MOTOR DRIVER #2 3 j:[D
GY/RD
IE IAC MOTOR DRIVER #1 IDLE AIR
CONTROL MOTOR

80bEGf0d8
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TEST TC-25A | CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

TEST TC-25A
CONTINUED FRO|
THE PREVIOUS
PAGE.

USING THE DRB,
STOP ALL TESTS.

DISCONNECT IAC
TURN IGNITION OFF. —> MOTOR HARNESS
CONNECTOR.**

REPAIR THE IAC #1
USING AN OHMMETER, .IAC DRIVER #1 IS THE RESISTANCE YES DRIVER CIRCUIT
MEASURE BETWEEN... ——>| AND GROUND. —> BELOW 5.0 OHMS? ——> SHORTED TO
GROUND.*
NO

REPAIR THE IAC #2
USING AN OHMMETER, ..IAC DRIVER #2 IS THE RESISTANCE ES DRIVER CIRCUIT
MEASURE BETWEEN... ——> AND GROUND. —> BELOW 5.0 OHMS? ——> SHORTED TO
GROUND.*
NO

REPAIR THE IAC #3
USING AN OHMMETER, ..IAC DRIVER #3 IS THE RESISTANCE ES DRIVER CIRCUIT
MEASURE BETWEEN... ——>| AND GROUND. > BELOW 5.0 OHMS? ——> SHORTED TO
GROUND.*
NO

REPAIR THE IAC #4
USING AN OHMMETER, ..IAC DRIVER #4 IS THE RESISTANCE ES DRIVER CIRCUIT
MEASURE BETWEEN... ——> AND GROUND. —> BELOW 5.0 OHMS? ——> SHORTED TO
GROUND.*
NO

CONTINUE TEST
TC-25A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-25A CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS
TJ/XJ BODY
IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV | COLOR | FUNCTION
1 VT/BK |IDLE AIR CONTROL #1 DRIVER
2 BR/WT |IDLE AIR CONTROL #2 DRIVER
3 YL/BK |IDLE AIR CONTROL #3 DRIVER
4 GY/RD |IDLE AIR CONTROL #4 DRIVER
80b898b2
POWERTRAIN
CONTROL
MODULE VT/BK
@ IAC MOTOR DRIVER #4
BR/WT
E IAC MOTOR DRIVER #3
YL/BK %
A10 IAC MOTOR DRIVER #2 3 j:[D
GY/RD
IE IAC MOTOR DRIVER #1 IDLE AIR
CONTROL MOTOR

80bEGf0d8
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TEST TC-25A | CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

TEST TC-25A
CONTINUED FRO
THE PREVIOUS
PAGE.

START ENGINE AND

LET IDLE.

USING A VOLTMETER,
MEASURE THE IAC

DRIVER #1 CIRCUIT.

USING A VOLTMETER,
MEASURE THE IAC

DRIVER #2 CIRCUIT.

USING A VOLTMETER,
MEASURE THE IAC

DRIVER #3 CIRCUIT.

USING A VOLTMETER,
MEASURE THE IAC

DRIVER #4 CIRCUIT.

WAS THE VOLTAGE NO| PERFORM TEST
OVER 5.0 VOLTS AT TC-25B
ANY TIME?

YES
WAS THE VOLTAGE NO| PERFORM TEST
OVER 5.0 VOLTS AT TC-25C
ANY TIME?

YES
WAS THE VOLTAGE NO PERFORM TEST
OVER 5.0 VOLTS AT TC-25D
ANY TIME?

YES
WAS THE VOLTAGE NO| PERFORM TEST
OVER 5.0 VOLTS AT TC-25E
ANY TIME?

YES

CONTINUE TEST
TC-25A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25A CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS
TJ/XJ BODY
IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV | COLOR | FUNCTION
1 VT/BK |IDLE AIR CONTROL #1 DRIVER
2 BR/WT |IDLE AIR CONTROL #2 DRIVER
3 YL/BK |IDLE AIR CONTROL #3 DRIVER
4 GY/RD |IDLE AIR CONTROL #4 DRIVER
80b898b2
POWERTRAIN
CONTROL
MODULE VT/BK
@ IAC MOTOR DRIVER #4
BR/WT
E IAC MOTOR DRIVER #3
YL/BK %
A10 IAC MOTOR DRIVER #2 3 j:[D
GY/RD
IE IAC MOTOR DRIVER #1 IDLE AIR
CONTROL MOTOR

80bEGf0d8
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TEST TC-25A

CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

TEST TC-25A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF,
DISCONNECT THE

MODULE HARNESS
CONNECTOR.**

POWERTRAIN CONTROL:

IS ANY TERMINAL
DAMAGED, PUSHED
OUT OR MISWIRED?

YE

£S REPAIR AS
NECESSARY .*

NO

THE FOLLOWING
STEPS ARE CHECKING
FOR A SHORT
BETWEEN THE DRIVER

...USING AN

THE RESISTANCE
BETWEEN THE ...

OHMMETER, MEASURE

CIRCUITS...
IS THE RESISTANCE
...IAC #1 DRIVER BELOW 5.0 OHMS ON YES REPAIR THE IAC
AND #2 #3 #4 ANY OF THE DRIVER CIRCUITS,
DRIVERS. DRIVERS? SHORTED TOGETHER.*
NO

USING AN OHMMETER,

MEASURE THE ...IAC #2 DRIVER

BELOW 5.0 OHMS ON

IS THE RESISTANCE

YES

REPAIR THE IAC

RESISTANCE BETWEEN AND #3#4 DRIVERS. —> ANY OF THE DRIVER CIRCUITS,
THE ... DRIVERS? SHORTED TOGETHER.*
NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE BETWEEN

THE ...

...IAC #3 DRIVER
AND #4 DRIVER.

IS THE RESISTANCE

BELOW 5.0 OHMS?

Y|

ES

REPAIR THE IAC
DRIVER CIRCUITS,
SHORTED TOGETHER.*

NO

REPLACE THE IDLE
AIR CONTROL
MOTOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25B | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

TJ/XJ BODY
POWERTRAIN

CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION

A10 | YL/BK |IAC #3DRIVER
A11 | BR/WT | IAC #2 DRIVER
A19 | GY/RD | IAC #4 DRIVER
A20 | VT/BK |IAC #1DRIVER

IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV |COLOR |FUNCTION
1 VT/BK |IAC #1DRIVER
2 BRWT | IAC #2DRIVER
3 YLBK | IAC #3DRIVER
4 GY/RD |IAC #4DRIVER
80b898b3
FIG. 1
POWERTRAIN
CONTROL
MODULE VT/BK
[AZg]—AC MOTOR DRIVER #4
BR/WT

E IAC MOTOR DRIVER #3

YL/BK %
A10 IAC MOTOR DRIVER #2 3

GY/RD

D

IE IAC MOTOR DRIVER #1 IDLE AIR

CONTROL MOTOR

80bEGf0d8
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TEST TC-25B | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

KEY OFF,
DISCONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

CONNECTOR.**

START TEST
TC-25B.

ISANY TERMINAL YES REPAIR AS

DAMAGED, PUSHED NECESSARY.*
OUT OR MISWIRED?

MEASURE RESISTANCE|
OF THE IAC #1
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

NO
IS THE RESISTANCE YES REPLACE THE
BELOW 5.0 OHMS? POWERTRAIN CONTROL
MODULE.*
NO

REPAIR THE OPEN

IDLE AIR CONTROL
MOTOR DRIVER
CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25C | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

TJ/XJ BODY
POWERTRAIN

CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION

A10 | YL/BK |IAC #3DRIVER
A11 | BR/WT | IAC #2 DRIVER
A19 | GY/RD | IAC #4 DRIVER
A20 | VT/BK |IAC #1DRIVER

IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV |COLOR |FUNCTION
1 VT/BK |IAC #1DRIVER
2 BRWT | IAC #2DRIVER
3 YLBK | IAC #3DRIVER
4 GY/RD |IAC #4DRIVER
80b898b3
FIG. 1
POWERTRAIN
CONTROL
MODULE VT/BK
[AZg]—AC MOTOR DRIVER #4
BR/WT

E IAC MOTOR DRIVER #3

YL/BK %
A10 IAC MOTOR DRIVER #2 3

GY/RD

D

IE IAC MOTOR DRIVER #1 IDLE AIR

CONTROL MOTOR

80bEGf0d8
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TEST TC-25C | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

KEY OFF, DISCONNECT

START TEST THE POWERTRAIN

IS ANY TERMINAL YES REPAIR AS

TC-25C. CONTROL MODULE

HARNESS CONNECTOR.*

DAMAGED, PUSHED NECESSARY .*
OUT OR MISWIRED?

MEASURE RESISTANCE|
OF THE IAC #2
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

NO
IS THE RESISTANCE YES REPLACE THE
BELOW 5.0 OHMS? POWERTRAIN CONTROL
MODULE.*
NO

REPAIR THE OPEN

IDLE AIR CONTROL
MOTOR DRIVER
CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25D | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

TJ/XJ BODY POWERTRAIN

CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION

A10 | YL/BK |IAC #3DRIVER
A11 | BR/WT | IAC #2 DRIVER
A19 | GY/RD | IAC #4 DRIVER
A20 | VT/BK |IAC #1DRIVER

IDLE AIR
CONTROL MOTOR
CONNECTOR
CAV |COLOR |FUNCTION
1 VT/BK |IAC #1DRIVER
2 BRWT | IAC #2DRIVER
3 YLBK | IAC #3DRIVER
4 GY/RD |IAC #4DRIVER
80b898b3
FIG. 1
POWERTRAIN
CONTROL
MODULE VT/BK
[AZg]—AC MOTOR DRIVER #4
BR/WT

E IAC MOTOR DRIVER #3

YL/BK %
A10 IAC MOTOR DRIVER #2 3

GY/RD

D

IE IAC MOTOR DRIVER #1 IDLE AIR

CONTROL MOTOR

80bEGf0d8
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TEST TC-25D | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

KEY OFF, DISCONNECT

START TEST THE POWERTRAIN

IS ANY TERMINAL YES REPAIR AS

TC-25D. CONTROL MODULE

HARNESS CONNECTOR.*

DAMAGED, PUSHED NECESSARY .*
OUT OR MISWIRED?

MEASURE RESISTANCE|
OF THE IAC #3
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

NO
IS THE RESISTANCE YES REPLACE THE
BELOW 5.0 OHMS? POWERTRAIN CONTROL
MODULE.*
NO

REPAIR THE OPEN

IDLE AIR CONTROL
MOTOR DRIVER
CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-25E | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

TJ/XJ BODY

IDLE AIR
CONTROL MOTOR
CONNECTOR

CAV | COLOR | FUNCTION
1 VT/BK |IDLE AIR CONTROL #1 DRIVER
2 BR/WT |IDLE AIR CONTROL #2 DRIVER
3 YL/BK |IDLE AIR CONTROL #3 DRIVER
4 GY/RD |IDLE AIR CONTROL #4 DRIVER
80b898b2
FIG. 1
POWERTRAIN
CONTROL
MODULE VT/BK
@ IAC MOTOR DRIVER #4
BR/WT
E IAC MOTOR DRIVER #3
YL/BK %
A10 IAC MOTOR DRIVER #2 3 j:[D
GY/RD
IE IAC MOTOR DRIVER #1 IDLE AIR
CONTROL MOTOR

80bEGf0d8
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TEST TC-25E | REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST TC-25A Before Proceeding

KEY OFF, DISCONNECT

START TEST THE POWERTRAIN

IS ANY TERMINAL YES REPAIR AS

TC-25E. CONTROL MODULE

HARNESS CONNECTOR.*

DAMAGED, PUSHED NECESSARY .*
OUT OR MISWIRED?

MEASURE RESISTANCE|
OF THE IAC #4
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

NO
IS THE RESISTANCE YES REPLACE THE
BELOW 5.0 OHMS? POWERTRAIN CONTROL
MODULE.*
NO

REPAIR THE OPEN

IDLE AIR CONTROL
MOTOR DRIVER
CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-26A | REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

Perform TEST DTC Before Proceeding

TJ/XJ BODY
POWERTRAIN
GROUND CONTROL

THROTTLE SENSORS

POSITION

SENSOR

BR/YL
SENSOR GROUND
Ad
OR/DB

TP SENSOR GROUND

/ A23

OR
5V SUPPLY

A17

TO OTHER
SENSORS

8Cb0dB37

Name of code: Throttle Position Sensor Voltage Low

When monitored: With the ignition on, and battery voltage above
10.4 volts.

Set condition: TP sensor voltage at PCM .1 volt for 3.2 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. The voltage is 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. The sensor ground
is provided by PCM.

Possible causes:

> Sensor signal circuit shorted to ground
> Throttle position sensor failure

> Loss of 5-volt supply

80aadbSk
FIG. 1
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TEST TC-26A

Perform TEST DTC Before Proceeding

REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

KEY ON. USING THE
START TEST DBR, READ THE IS THE TP SNESOR YES CONTINUE TEST
TC-26A. THROTTLE POSITION VOLTAGE BELOW 0.2 TC-26A ON THE
(TP) SENSOR VOLTS? NEXT PAGE.
VOLTAGE.
NO
OBSERVING THE DRB,

SLOWLY OPEN AND IS THE TP SENSOR NO REPLACE THE
CLOSE THE VOLTAGE CHANGE THROTTLE POSITION
THROTTLE. SMOOTH? SENSOR.*

YES
WIGGLE THE TP WAS THERE ANY REPAIR THE HARNES]
SENSOR CONNECTORS OBSERVE THE DRB CHANGE IN THROTTLE |YES OR CONNECTOR T

AND WIRING DISPLAY. POSITION SENSOR CAUSED THE VOLTAGE
HARNESS. VOLTAGE WHEN CHANGE.*
WIGGLED?
NO

START THE ENGINE.
WIGGLE THE TP

SENSOR CONNECTORS
AND HARNESS.

MONITOR THE ENGINE
RPM.

WAS THERE ANY
CHANGE IN THE
ENGINE RPM WHILE

REPAIR THE HARNES$
YES OR CONNECTOR THA]

WIGGLEING THE TP
SENSOR HARNESS?

RPM TO CHANGE.*

NO

CAUSED THE ENGINE

HAT

bS

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
FIG. 1 CONNECTORS.
NO
THE PROBLEM DOES REFER TO GENERAL
NOT EXSIST AT THIS INFO 3.3.2 FOR
TIME. ADDITIONAL TEST COMPLETE.*
INFORMATION ON
FIG. 1 INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-26A | CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV| COLOR | FUNCTION

BR/YL | SENSOR GROUND
TP SENSOR SIGNAL
OR 5-VOLT SUPPLY

wWrR =
@,
L
-,
vy,

80b6f0e7

FIG. 1
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TEST TC-26A

CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

TEST TC-26A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT

THE THROTTLE
POSITION (TP) SENSOR
HARNESS CONNECTOR.¥

E3

KEY ON. USE A
VOLTMETER IN THE
FOLLOWING STEP.

MEASURE THE TP
SENSOR 5 VOLT
SUPPLY CIRCUIT.

REPAIR THE TP

FIG. 1

USING THE DRB,
READ THE TP SENSOR

IS THE VOLTAGE YES SENSOR 5 VOLT
BELOW 4.0 VOLTS? SUPPLY CIRCUIT FOR
AN OPEN.*
NO
IS THE VOLTAGE YES$ REPLACE THE

ABOVE 4.0 VOLTS? THROTTLE POSITION

FIG. 1

VOLTAGE. SENSOR.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE BETWEEN THE IS THE RESISTANCE YES THROTTLE POSITION
HARNESS TP SENSOR SIGNAL BELOW 5.0 OHMS? SENSOR SIGNAL
CONNECTORS.** CIRCUIT AND GROUND. CIRCUIT FOR A

SHORT TO GROUND.*

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE...

BETWEEN THE SENSOFH
SIGNAL CKT AND THE|

R REPAIR THE SENSOR
IS THE RESISTANCE YES SIGNAL CIRCUIT FOR

FIG. 1

SENSOR GROUND CKT-

BELOW 5.0 OHMS? A SHORT TO THE
SENSOR GROUND
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-27A | REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

TJIXJ BODY POWERTRAIN
Grouno  GERTRCH
TO OTHER
THROTTLE SENSORS
POSITION
SENSOR
BR/YL
SENSOR GROUND v
OR/DB

TP SENSOR SIGNAL

/. A23

OR
5V SUPPLY

Al17

TO OTHER SENSORS

80b098a4

Name of code: Throttle Position Sensor Voltage High

When monitored: With the ignition on, and battery voltage above
10.4 volts.

Set condition: TP sensor voltage at PCM goes above 4.9 volts
for 3.2 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. The voltage is directly proportional 1o 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.
The sensor ground is provided by PCM.

Possible causes:

> Sensor signal circuit open

> Threttle position sensor failure
> Sensor ground circuit open

80aadb9c
FIG. 1
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TEST TC-27A

Perform TEST DTC Before Proceeding

REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH

START TEST
TC-27A.

USING THE DRB,
READ THE THROTTLE
POSITION SENSOR

IS THE THROTTLE
POSITION SENSOR YES
VOLTAGE ABOVE 4.5

CONTINUE TEST
TC-27A ON THE

OBSERVING THE DRB,
SLOWLY OPEN AND

VOLTAGE. VOLTS? NEXT PAGE.
NO
IS THE VOLTAGE NO REPLACE THE

INFORMATION ON
INTERMITTENT CODES.

CLOSE THE CHANGE SMOOTH? THROTTLE POSITION
THROTTLE. SENSOR.*
YES
WIGGLE THROTTLE WAS THERE ANY REPAIR THE HARNESS
POSITON SENSOR MONITOR THE DRB CHANGE IN THROTTHE YES OR CONNECTOR THAT
CONNECTORS AND DISPLAY. POSITION SENSOR CAUSED THE VOLTAGE
WIRING HARNESS. VOLTAGE WHEN CHANGE.*
WIGGLED?
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY .*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO
REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-27A

CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH

TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV| COLOR | FUNCTION
1 BR/YL | SENSOR GROUND
2 OR/DB | TP SENSOR SIGNAL
3 OR 5-VOLT SUPPLY

80b610e7
FIG. 1

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

COLOR

BR/YL
OR
OR/DB

FUNCTION

SENSOR GROUND

5-VOLT SUPPLY

THROTTLE POSITION
SENSOR SIGNAL

THROTTLE
POSITION SENSOR
CONNECTOR

COLOR

BR/YL
OR/DB
OR

FUNCTION

SENSOR GROUND

TP SENSOR SIGNAL

9-VOLT SUPPLY
80k098a6

W=

FIG. 2
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TEST TC-27A

CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH

TEST TC-27A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

DISCONNECT THE

THROTTLE POSITION
(TP) SENSOR.**

KEY ON. USE A
VOLTMETER IN THE

FOLLOWING STEP.

MEASURE THE TP
SENSOR SIGNAL
CIRCUIT VOLTAGE.
FIG. 1

REPAIR THE TP SENSOR
IS THE VOLTAGE YES SIGNAL CIRCUIT FOR A

ABOVE 5.5 VOLTS? SHORT TO VOLTAGE. IF
OK, REPLACE PCM.*

NO

CONNECT A JUMPER
WIRE BETWEEN THE TP
SENSOR SIGNAL CKT

DOES THE TP SENSOR

AND SENSOR GND CKT.
FIG. 1

VOLTAGE DROP FROM ES REPLACE THE
5.0 TO LESS THAN THROTTLE POSITION
1.0 VOLTS? SENSOR.*
NO

MOVE THE JUMPER WIRE
BETWEEN THE SENSOR

OBSERVE THE TP

DOES THE TP SENSOR
VOLTAGE DROP FROM

REPAIR THE TP

YES SENSOR GROUND

SIGNAL CIRCUIT AND SENSOR VOLTAGE. 5.0 TOLESS 1.0 CIRCUIT FOR AN
AN ENGINE GROUND. VOLTS? OPEN.*
FIG. 1
NO

KEY OFF. MEASURE RESISTANCE
DISCONNECT THE PCM OFHE TP SENSOR IS THE RESISTANCE YES REPLACE THE

HARNESS SIGNAL CKT FROM BELOW 5.0 OHMS? POWERTRAIN CONTROL

CONNECTORS.** PCM TO TP SENSOR MODULE.*
CONN. FIG. 2

NO

REPAIR THE TP

SENSOR SIGNAL

CIRCUIT FOR AN
OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-30A | REPAIRING - ECT SENSOR VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

TJ/XJ BODY
POWERTRAIN
CONTROL TO OTHER ENGINE
MODULE COOLANT
SENSORS  TEMPERATURE
SENSOR
BR/YL
SENSOR GROUND
A4
TN/BK
ENGINE COOLANT TEMPERATURE
SENSOR SIGNAL
A16
80K0d638

Name of code: ECT Sensor Voltage Too High

When monitored: With the ignition on and battery voltage greater
than 10.4 volts.

Set condition: The engine coolant temperature sensor circuit
voltage at the PCM gces below .8 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 the PCM.

Possible causes:

> Sensor signal shorted to ground
> Sensor internally shorted

> PCM failure

> Connector terminals

> Connector wires

B80aadc21
FIG. 1
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TEST TC-30A

Perform TEST DTC Before Proceeding

REPAIRING - ECT SENSOR VOLTAGE TOO LOW

START TEST
TC-30A.

KEY ON. USING THE
DRB, READ THE
ENGINE COOLANT

TEMPERATURE (ECT)
SENSOR VOLTAGE.

ISTHE ECT SENSOR
VOLTAGE BELOW

YES

CONTINUE TEST
TC-30A ON THE

0.5 VOLTS?

NO

NEXT PAGE.

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

WIGGLE THE ECT REPAIR THE HARNESS
SENSOR CONNECTOR OBSERVE THE DRB DID THE ECT SENSOR| YESONNECTOR THAT
AND WIRING DISPLAY. VOLTAGE READING CAUSED THE VOLTAGH
HARNESS. CHANGE? CHANGE.*
NO
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
FIG. 1 CONNECTORS.
NO

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-30A | CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO LOW

TJ BODY

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR FUNCTION

1 TN/BK ECT SENSOR SIGNAL
2 BR/YL SENSOR GROUND

FIG. 1

80aff5a0

XJ BODY

ENGINE COOLANT
TEMP SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

1 BR/YL | SENSOR GROUND
TN/BK | ECT SENSOR SIGNAL

FIG. 2

80k098a7
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TEST TC-30A

CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO LOW

TEST TC-30A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT
THE ENGINE COOLANT
TEMPERATURE (ECT)
SENSOR CONNECTOR.**

KEY ON. USING THE

IS THE ECT SENSOR

YE

REPLACE THE ENGINE
S COOLANT

w—Hum—+4 mMOoOO mMrWCOX-

DRB, READ THE ECT VOLTAGE ABOVE 4.0 TEMPERATURE
SENSOR VOLTAGE. VOLTS? SENSOR.*
NO

KEY OFF. USING AN OHMMETER, REPAIR THE SENSOR
DISCONNECT THE PCM MEASURE THE ECT IS THE RESISTANCE YES SIGNAL CIRCUIT FOR

HARNESS SENSOR SIGNAL BELOW 5.0 OHMS? A SHORT TO

CONNECTORS.** CIRCUIT TO GROUND. GROUND.*
FIG.1 OR 2

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE BETWEEN

THE...

ECT SENSOR SIGNAL
CIRCUIT AND THE IS THE RESISTANCE YES SENSOR SIGNAL
SENSOR GROUND BELOW 5.0 OHMS? CIRCUIT FOR A SHORT
CIRCUIT. TQ THE SENSOR GROUND
FIG.1 OR2 CIRCUIT.*

REPAIR THE ECT

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-31A | REPAIRING - ECT SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

TJ/XJ BODY
POWERTRAIN
CONTROL TO OTHER ENGINE
MODULE SENSORS  1roOOLANT
TEMPERATURE
SENSOR
BR/YL
SENSOR GROUND
A4
TN/BK
ENGINE COOLANT TEMPERATURE
P SENSOR SIGNAL

80K0d638

Name of code: ECT Sensor Voltage Too High

When monitored: With the ignition on and battery voltage greater
than 10.4 volts.

Set condition: The engine coolant temperature sensor circuit
voltage at the PCM goes above 4.98 volts for more than 3 seconds.

Theory of operation: The engine coclant 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 (O to 5-volt) to the PCM.

Passible causes:
> Sensor signal circuit open or shorted
> Sensor internally open

> Sensor ground circuit open

> PCM failure

> Connector terminals

> Connector wires

80b04fd9
FIG. 1
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TEST TC-31A

REPAIRING - ECT SENSOR VOLTAGE TOO HIGH
Perform TEST DTC Before Proceeding

START TEST
TC-31A.

KEY ON. USING THE
DRB, READ THE
ENGINE COOLANT
TEMPERATURE (ECT)
SENSOR VOLTAGE.

ISTHE ECT SENSOR YES
VOLTAGE ABOVE 4.5

CONTINUE TEST
TC-31A ON THE

VOLTS? NEXT PAGE.

NO

WIGGLE THE ENGINE
COOLANT TEMP

OBSERVE THE DRB

REPAIR THE HARNESS

DID THE ECT SENSOR | YESCODRIECTOR THAT

SENSOR CONNECTOR & DISPLAY. VOLTAGE CHANGE? CAUSED THE VOLTAGE
HARNESS. CHANGE.*
NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-31A | CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO HIGH

w-Hum—+4 mMOOoOO mMrWCOX-

TJ BODY XJ BODY
ENGINE COOLANT ENGINE COOLANT
TEMPERATURE SENSOR TEMP SENSOR
CONNECTOR CONNECTOR

2
CAV | COLOR FUNCTION CAV | COLOR | FUNCTION
1 TN/BK ECT SENSOR SIGNAL 1 | BR/YL [ SENSOR GROUND
2 BR/YL SENSOR GROUND 2 | TN/BK|ECT SENSOR SIGNAL
80aff5a0 80809837
FIG. 1 FIG. 2
TJ BODY XJ BODY

POWERTRAIN CONTROL MODULE
BLACK CONNECTOR
POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION
A4 | BR/YL | SENSOR GROUND
A16 | TN/BK | EGT SENSOR SIGNAL

COLOR | FUNCTION INT
BR/YL | SENSOR GROUND Ad

ENGINE COOLANT
TN/BK | ECT SENSOR SIGNAL TEMPERATURE SENSOR CONNEGTOR

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

COLOR | FUNCTION

TN/BK | ECT SENSOR SIGNAL CAV  COLOR | FUNGTION
BR/YL | SENSOR GROUND 7 | BR/YL | SENSOR GROUND
somtogor 2 | TN/BK | ECT SENSORSIGNAL | 5 oo
FIG. 3 FIG. 4
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TEST TC-31A

CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO HIGH

TEST TC-31A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE
ENGINE COOLANT
TEMPERATURE (ECT)
SENSOR.**

KEY ON. USING A
VOLTMETER, MEASURE
THE VOLTAGE OF THE

ECT SIGNAL CIRCUIT.
FIG.1 OR 2

IS THE VOLTAGE
ABOVE 5.0 VOLTS?

ES

L

REPAIR ECT SIGNAL
CIRCUIT FOR A
SHORT TO B+

VOLTAGE. IF OK,
REPLACE PCM.*

NO

CONNECT A JUMPER REPLACE THE ENGINE
BETWEEN THE ECT USING THE DRB, IS THE VOLTAGE YES COOLANT
SENSOR SIGNAL AND  ——> READ THE ECT —> BELOW 1.0 VOLT? ——> TEMPERATURE
SENSOR GROUND CKT. SENSOR VOLTAGE. SENSOR.*
FIG.1 OR2
NO
MOVE THE JUMPER
WIRE FROM THE USING THE DRB, IS THE VOLTAGE YES REPAIR THE OPEN
SENSOR GROUND TO ——>| READ THE ECT —> BELOW 1.0 VOLTS? ——>| SENSOR GROUND
AN ENGINE GROUND. SENSOR VOLTAGE. CIRCUIT.*
FIG.1 OR2
NO
KEY OFF.
DISCONNECT THE PCM USE AN OHMMETER IN
HARNESS > THE FOLLOWING
CONNECTORS.** STEP.
MEASURE THE
RESISTANCE OF THE BETWEEN THE PCM TSE RESISTANCE YES REPLACE THE
ECT SENSOR SIGNAL +—> AND THE ECT —> BELOW 5.0 OHMS? ——> POWERTRAIN CONTROL
CIRCUIT... SENSOR. MODULE.*
FIG.3 OR4

NO

REPAIR THE ECT

SENSOR SIGNAL

CIRCUIT FOR AN
OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-35A | REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

Perform TEST DTC Before Proceeding

TJ/XJ BODY
POWERTRAIN
CONTROL
MODULE VT/OR
-VOLT SUPPLY
831 5-VOLT SU ‘
BR/YL N
SENSOR GROUND ﬁ ) "SE,':E";;E
A4
; \_ SENSOR
WT/OR e
VEHICLE SPEED TO OTHER
SENSOR SIGNAL SENSORS
B27
80bDd639

Name of Code: No Vehicle Speed Sensor Signal

When monitored: With engine temperature greater than 104°F, MAP
approximately 350 torr, (or MAP vacuum 15 to 16"), and engine speed
between 1400 and 3000 REM.

Set condition: No signal from the vehicle speed sensor for more than
15 saconds on two (2) consecutive trips.

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 5 volts to power up the sensor.
Sensor ground is supplied by the PCM. The PCM also supplies a 5-volt
pull-up voltage to the sensor. The V3S signal is created with the sensor
alternates the 5-volt pull-up from high to low.

Possible causes:

> V&S adapter misaligned or not seated properly
> QOpen or shorted signal circuit

> Speedometar pinion damaged

> Open 5-volt supply circuit

> Open sensor ground circuit

> Failed vehicle speed sensor

> Failed PCM

80a5573b
FIG. 1
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TEST TC-35A

Perform TEST DTC Before Proceeding

REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

START TEST
TC-35A.

RAISE THE DRIVE
WHEELS OFF THE
GROUND.

WARNING: BE SURE
TO KEEP HANDS AND
FEET CLEAR OF

ROTATING WHEELS.

CONDITION REQUIRED

SCHEMATIC AS A

PUT TRANSMISSION START THE ENGINE.
IN ANY FORWARD WITH THE DRB, READ DOES THE DRB NO | CONTINUED TEST
GEAR. ALLOW THE THE VEHICLE SPEED DISPLAY ABOVE ZER& TC-35A ON TH
WHEELS TO ROTATE. SENSOR. MPH? NEXT PAGE.
YES
AT THIS TIME, THE USING THE

WERE ANY PROBLEMS YES REPAIR AS

TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY .*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-35A | CONTINUED - REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

TJ/XJ BODY

VEHICLE
SPEED SENSOR
HARNESS

CAV |COLOR| FUNCTION

VT/OR | 5-VOLT SUPPLY

SENSOR GRCUND

WT/OR | VEHICLE SPEED SENSOR SIGNAL

W =
m
T
2
-

80b0d63c

FIG. 1
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TEST TC-35A | CONTINUED - REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

WITH THE WHEELS

VEHICLE SPEED SENSO!

ABOVE 4.5 VOLTS?

SIGNAL CIRCUIT.
FIG. 1

TEST TC-35A STILL ROLLING, DOES THE YES PERFORM TEST
CONTINUED FROM OBSERVE THE —> SPEEDOMETER REAB TC-35C.
PREVIOUS PAGE. SPEEDOMETER. ABOVE ZERO MPH?

NO
HOIST VEHICLE, CHECK
THE VSS ADAPTER FOR WAS THE ADAPTER NO REPAIR AS
PROPER SEATING AND POSITIONED AND ——> NECESSARY .*
POSITIONING. REFER SEATED PROPERLY.
TO SERVICE MANUAL.
YES
KEY OFF. KEY ON. MEASURE

DISCONNECT THE THE VOLTAGE AT THE| IS THE VOLTAGE o REPAIR THE OPEN
VEHICLE SPEED —> 5-VOLT SUPPLY —> ABOVE 4.0 VOLTS? ——> 5-VOLT SUPPLY

SENSOR (VSS) CIRCUIT. CIRCUIT.*

CONNECTOR.** FIG. 1

YES
KEY ON. MEASURE THE]
VOLTAGE AT THE ISTHE VOLTAGE NO CONTINUE TEST

TC-35A ON THE
NEXT PAGE.

YES

USING A JUMPER WIRE,
CONNECT ONE END TO
THE VSS SENSOR ——>

USING THE DRB,
OBSERVE THE VSS

SIGNAL CIRCUIT. SIGNAL DISPLAY....
FIG. 1

WHILE TAPPING THE
OTHER END OF THE
JUMPER WIRE TO THE

SENSOR GROUND
CIRCUIT.

REMOVE THE VEHICLE
SPEED SENSOR.

INSPECT THE
SPEEDOMETER PINION
GEAR.

DOES THE DRB NO CONTINUE TES
DISPLAY VSS SIGNAL TC-35B ON THE
MORE THAN 0 MPH? NEXT PAGE.
YES
IS THE PINION GEAR | NO REPAIR AS
OK? — NECESSARY .*

YES

REPLACE THE
VEHICLE SPEED
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-35A | CONTINUED - REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

TJ/XJ BODY

VEHICLE
SPEED SENSOR
HARNESS

CAV |COLOR| FUNCTION

VT/OR | 5-VOLT SUPPLY
SENSOR GRCUND
WT/OR | VEHICLE SPEED SENSOR SIGNAL

FIG. 1

W
m
by
2
—

80h0d&3c

TJ/XJ BODY

VSS CIRCUIT CHECK

CAV |COLOR |FUNCTION
1 VT/OR | 5-VOLT SUPPLY
2 BR/YL | SENSOR GROUND
3 |WT/OR |VEHICLE SPEED SENSOR SIGNAL
POWERTRAIN
CONTROL MODULE
CONNECTORS

A4

CAV |COLOR |FUNCTION

A4 |BR/YL |SENSOR GROUND
B27 |WT/OR |VEHICLE SPEED SENSOR SIGNAL
B31 |VT/OR |5-VOLT SUPPLY

FIG. 2

80b0d6de
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TEST TC-35A | CONTINUED - REPAIRING - NO

VEHICLE SPEED SENSOR SIGNAL

TEST TC-35A
CONTINUED FRO

THE PREVIOS
PAGE.

KEY ON. DISCONNEC]
THE POWERTRAIN
CONTROL MODULE.**

r

IS THE RESISTANCE]| NO REPAIR THE OPEN

MEASURE THE FROM THE PCM
RESISTANCE OF THE CONNECTOR AND THE
VEHICLE SPEED VSS CONNECTOR.

SENSOR SIGNAL
CIRCUIT... FIG. 2

BELOW 5.0 OHMS? SPEED SENSOR
SIGNAL CIRCUIT.*

YES

MEASURE THE
RESISTANCE BETWEEN

REPAIR THE SPEED
IS THE RESISTANCE YES SENSOR SIGNAL

THE VSS SIGNAL
CIRCUIT AND GROUND.
FIG. 1

BELOW 5.0 OHMS? CIRCUIT FOR A
SHORT TO GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

129

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOoOO mMmrwCOX-

TEST TC-35B | REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

Perform TEST TC-35A Before Proceeding

TJ/XJ BODY

VEHICLE
SPEED SENSOR
HARNESS

CAV |COLOR| FUNCTION

VT/OR | 5-VOLT SUPPLY

SENSOR GRCUND

WT/OR | VEHICLE SPEED SENSOR SIGNAL

W =
m
T
2
-

80b0d63c

FIG. 1
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TEST TC-35B | REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

Perform TEST TC-35A Before Proceeding

START TEST
TC-35B.

A JUMPER WIRE TO
THE VSS SENSOR

CONNECT ONE END OF

T

USING THE DRB,
READ THE VSS

WHILE OBSERING THE
DRB DISPLAY, TAP

THE OTHER END OF
THE JUMPER TQA
WELL KNOWN GROUND

SIGNAL CIRCUIT. SIGNAL.
FIG. 1
DOES THE DRB YES REPAIR THE SENSOR
DISPLAY THE VSS GROUND CIRCUIT FOR
ABOVE 0 MPH? AN OPEN.*
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-35C | REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

Perform TEST TC-35A Before Proceeding

TJ/XJ BODY

VSS CIRCUIT CHECK

CAV |COLOR |FUNCTION
1 VT/OR | 5-VOLT SUPPLY
2 BR/YL | SENSOR GROUND
3 |WT/OR |VEHICLE SPEED SENSOR SIGNAL
POWERTRAIN
CONTROL MODULE
CONNECTORS
A4
CAV |COLOR |[FUNCTION
A4 |BR/YL |SENSOR GROUND
B27 |WT/OR |VEHICLE SPEED SENSOR SIGNAL
B31 |VT/OR |5-VOLT SUPPLY 80b0dBde

FIG. 1
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TEST TC-35C | REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

Perform TEST TC-35A Before Proceeding

START TEST
TC-35C

KEY ON. DISCONNECT
THE PCM
CONNECTORS . **

DISCONNECT THE VSS§
HARNESS CONNECTOR.

MEASURE THE
USE AN OHMMETER IN RESISTANCE OF THE IS THE RESISTANCE YES REPLACE THE
THE FOLLOWING VSS SIGNAL CIRCUIT BELOW 5.0 OHMS? POWERTRAIN CONTROL
STEP. BETWEEN THE PCM AND MODULE.
THE VSS.FIG. 1
NO

REPAIR THE VSS
SIGNAL CIRCUIT FOR
AN OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

133

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-36A | REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP SENSOR

Perform TEST DTC Before Proceeding

TJ/XJ BODY

TO
MANIFOLD
VACUUM

I R

BR/YL
Sensor Ground

POWERTRAIN
GROUND CONTROL

TO OTHER MODULE
SENSORS

A4

OR

DG/RD
Map Sensor Signal

5V Supply

A27

Al7

MAP SENSOR

TO TP SENSCR

80add2e?

Name of code: MAP Sensor Vcltage Too Low

When monitored: With engine rpm above 416 but less than
3520 and the TP sensor voltage less than 1.13 volt and battery
voltage greater than 10.4 volts.

Set condition: The MAP sensor signal voltage is below .1 volt
for 2.0 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. 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; voltage may vary from

4.8 to 5.1 volts. The sensor ground is provided by PCM.

Possible causes:
> Signal circuit shorted to ground
> Failed sensor
> Failed PCM
80aa0f80

FIG. 1

Name of code: No 5 Volts to MAP Sensor

When monitored: With the ignition off and battery voltage
greater than 10.4 volts.

Set condition: The MAP sensor signal voltage goes below
2.35 volts with key off for 5.0 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. 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; voltage may vary from

4.8 to 5.1 volts. The sensor ground is provided by PCM.

Possible causes:
> Open 5-volt supply
> MAP sensor failure

80aa0f81

FIG. 2
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TEST TC-36A

REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP SENSOR
Perform TEST DTC Before Proceeding

START TEST
TC-36A.

START ENGINE AND
LET IDLE.

WITH THE DRB, READ IS THE MAP SENSOR YES CONTINUE TEST
THE MAP SENSOR VOLTAGE BELOW 0.2 TC-36A ON THE
VOLTAGE. VOLTS? NEXT PAGE.
NO
TURN IGNITION ON. WITH THE DRB, READ IS TNE MAP SENSOR YES CONTINUE TEST

(ENGINE OFF)

THE MAP SENSOR
VOLTAGE.

VOLTAGE BELOW 2.35
VOLTS?

TC-36A ON THE
NEXT PAGE.

NO

REPAIR THE HARNESS

WIGGLE MAP SENSOR MONITOR THE DRB WAS THERE ANY MAP YES OR CONNECTOR | THAT
CONNECTOR AND DISPLAY. SENSOR VOLTAGE CAUSED THE VOLTAGE
HARNESS. CHANGE? CHANGE.*
NO
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
FIG.1 OR 2 CONNECTORS.
NO

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

TEST COMPLETE.*

INACTIVE TROUBLE
CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-36A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP
SENSOR

TJ/XJ BODY

MAP SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

OR 5-VOLT SUPPLY
DG/RD | MAP SENSOR SIGNAL
BR/YL |SENSOR GROUND

— N W

80afal1b5

FIG. 1
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TEST TC-36A | CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP

SENSOR

TEST TC-36A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN ENGINE OFF
AND IGNITION ON IF
ENGINE IS RUNNING.

DISCONNECT THE MAP
——> SENSOR HARNESS
CONNECTOR.**

USING A VOLTMETER,

TURN IGNITION OFF. —> MODULE HARNESS
CONNECTOR.**

MEASURE THE VOLTAGE MAP SENSOR IS THE VOLTAGE] N CONTINUE TEST
OF THE MAP SENSOR ——> CONNECTOR. > ABOVE 4.5 VOLTS? ——> TC-36A ON THE
5-VOLT SUPPLY NEXT PAGE.
CIRCUIT AT THE... FIG. 1
YES
USE THE DRB TO IS THE MAP SENSOR YE REPLACE THE MAP
READ THE MAP VOLTAGE ABOVE 4.5 ——> SENSOR.*
SENSOR VOLTAGE. VOLTS?
NO
DISCONNECT THE
POWERTRAIN CONTROL| USE AN OHMMETER IN

> THE FOLLOWING
STEP.

MEASURE THE THE MAP SENSOR REPAIR THE MAP
RESISTANCE BETWEEN GROUND CIRCUIT AT IS THE RESISTANCE YES SENSOR SIGNAL
THE MAP SENSOR ——>f MAP SENSOR  ——>f BELOW 5.0 OHMS?——> CIRCUIT SHORTED| TO
SIGNAL CIRCUIT CONNECTOR. MAP SENSOR GROUND
AND... FIG. 1 CIRCUIT.*
NO
USING AN OHMMETER, AT MAP SENSOR REPAIR THE MAP
MEASURE THE CONNECTOR TO IS THE RESISTANCH ES SENSOR SIGNAL
RESISTANCE OF THE =~ —> GROUND. —> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
MAP SENSOR SIGNAL SHORT TO GROUND.*
CIRCUIT... FIG. 1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP

TEST TC-36A SENSOR
TJ/XJ BODY
MAP SENSOR
CONNECTOR
CAV | COLOR | FUNCTION
3 OR 5-VOLT SUPPLY
2 DG/RD |MAP SENSOR SIGNAL
1 BR/YL |SENSOR GROUND
POWERTRAIN CONTROL
MODULE Al7
BLACK CONNECTOR
CAV | COLOR | FUNCTION
A4 BR/YL |SENSOR GROUND
A17 OR 5-VOLT SUPPLY
A27 | DG/RD |MAP SENSOR SIGNAL

FIG. 1

80afa154
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TEST TC-36A

SENSOR

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW/NO 5 VOLTS TO MAP

TEST TC-36A

CONTINUED FRO

THE PREVIOUS
PAGE.

TURN IGNITION OFF.

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS

CONNECTOR.**

USE AN OHMMETER
THE FOLLOWING
STEP.

IN

MEASURE THE
RESISTANCE OF THE
MAP SENSOR 5-VOLT

SUPPLY CIRCUIT...

FROM THE MAP SENS

CONNECTOR TO THE PCM

CONNECTOR.
FIG. 1

DR
IS THE RESISTANCE o
BELOW 5.0 OHMS?

REPAIR THE OPEN
5-VOLT SUPPLY
CIRCUIT.*

YES

WITH AN

OHMMETER...

MEASURE THE MAP
SENSOR 5-VOLT SUPPLY

CKT FOR RESISTANCE

TO GROUND.
FIG. 1

REPAIR THE 5-VOLT
SUPPLY CIRCUIT FOR
A SHORT TO
GROUND.*

IS THE RESISTANCE YES
BELOW 5.0 OHMS?

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-37A | REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

TJ/XJ BODY
TO POWERTRAIN
MANIFOLD GROUND CONTROL
VACUUM TO OTHER MODULE
| | SENSORS
—Q— BR/YL
Sensor Ground
Ad
DG/RD
Map Sensor Signal o
OR
5V Suppl
pply T
MAP SENSOR
TO TP SENSOR
80add2e?

Name of code: Map Sensor Voltage Too High

When monitored: With engine rpm above 400 but less than
3520 and the TP sensor voltage less than 1.13 volt and battery
voltage greater than 10.4 volts.

Set condition: The MAP sensor signal voltage is greater than
4.88 valts at start or with the engine running for 2.2 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. The MAP sensaor 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. Voltage may vary from 4.8 to 5.1 valts.
The sensor ground is provided by PCM.

Possible causes:

> Signal circuit open

> Sensor open internally

> Sensor ground circuit

> Sensor signal circuit shorted to voltage
> Failed PCM

80aalf83
FIG. 1
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TEST TC-37A | REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

START TEST
TC-37A.

START THE ENGINE.

USING THE DRB,
READ THE MAP

IS THE MAP SENSOR YES CONTINUE TEST

SENSOR VOLTAGE.

VOLTAGE ABOVE 4.6 TC-37A ON THE
VOLTS? NEXT PAGE.
NO

REPAIR THE HARNESS
WIGGLE MAP SENSOR OBSERVE THE DRB WAS THE VOLTAGE YES OR CONNECTOR |THAT
CONNECTOR & DISPLAY. ABOVE 4.6 VOLTS CAUSED THE VOLTAGE
HARNESS. WHEN WIGGLED? CHANGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS
TOSET THE CODEIS ——> GUIDE, INSPECT THE ——> FOUND? > NECESSARY.*
NOT PRESENT. HARNESS AND
FIG. 1 CONNECTORS.
NO
REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-37A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

TJ/XJ BODY

MAP SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

OR 5-VOLT SUPPLY
DG/RD | MAP SENSOR SIGNAL
BR/YL |SENSOR GROUND

— N W

FIG. 1

80afal1b5
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TEST TC-37A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

TEST TC-37A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY ON, ENGINE

OFF.

DISCONNECT THE MA
SENSORHARNESS
CONNECTOR.**

USING A VOLTMETER,
MEASURE THE
VOLTAGE OF THE MAP
SENSOR SIGNAL
CIRCUIT...

AT THE MAP SENSOR
HARNESS CONNECTQ

FIG. 1

IS THE VOLTAGE
ABOVE 5.0 VOLTS?

REPAIR MAP SENSOR|

YES SIGNAL FOR A SH

TO VOLTAGE. IF
OKAY, REPLACE THE
PCM.*

NO

KEY OFF. USING AN
OHMMETER, MEASURE
THE RESISTANCE OF

THE MAP SENSOR
SIGNAL CIRCUIT...

TO THE 5 VOLT
SUPPLY CIRCUIT.

FIG. 1

IS RESISTANCE
BELOW 5.0 OHMS.

REPAIR THE MAP
SENSOR SIGNAL
CIRCUIT FOR A SHORT
TO THE 5 VOLT SUPPLY
CIRCUIT.*

NO

CONNECT A JUMPER
WIRE BETWEEN THE

SENSOR SIGNAL AND
SENSOR GROUND CKTS.
FIG. 1

KEY ON. USING THE

DRB, READ THE MAP
SENSOR VOLTAGE.

IS THE VOLTAGE

BELOW 1.0 VOLTS?

ES REPLACE THE MAEF

SENSOR.*

NO

MOVE THE JUMPER WIRE

FROM THE SENSOR
GROUND CIRCUIT TO

ENGINE GROUND.
FIG. 1

READ THE MAP
SENSOR VOLTAGE.

IS THE MAP SENSOR
VOLTAGE BELOW 1.0

VOLTS?

REPAIR THE MAP

YES SENSOR GROUND

CIRCUIT FOR AN
OPEN.*

NO

CONTINUE TEST
TC-37A ON THE

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-37A | CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH
TJ/XJ BODY
MAP SENSOR
CONNECTOR
CAV | COLOR | FUNCTION
3 OR 5-VOLT SUPPLY
2 DG/RD |MAP SENSOR SIGNAL
1 BR/YL |SENSOR GROUND
POWERTRAIN CONTROL
MODULE Al7
BLACK CONNECTOR
CAV | COLOR | FUNCTION
A4 BR/YL |SENSOR GROUND
A17 OR 5-VOLT SUPPLY
A27 | DG/RD |MAP SENSOR SIGNAL

FIG. 1

80afa154
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TEST TC-37A | CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

TEST TC-37A KEY OFF.
CONTINUED FRO DISCONNECT THE PCM USE AN OHMMETER]|IN
THE PREVIOUS HARNESS THE FOLLOWING
PAGE. CONNECTORS.** STEP.
MEASURE THE THE PCM AND THE
RESISTANCE OF THE MAP SENSOR. IS THE RESISTANCE YES REPLACE THE
MAP SENSOR SIGNAL BELOW 5.0 OHMS? POWERTRAIN CONTROL
CIRCUIT BETWEEN... MODULE.*
FIG. 1
NO

REPAIR THE MAP

SENSOR SIGNAL

CIRCUIT FOR AN
OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-39A | REPAIRING - NO CHANGE IN MAP FROM START TO RUN

Perform TEST DTC Before Proceeding

TJ/XJ BODY
TO POWERTRAIN
MANIFOLD GROUND CONTROL
VACUUM TO OTHER MODULE
| | SENSORS
—Q— BR/YL
Sensor Ground
Ad
DG/RD
Map Sensor Signal o
OR
5V Suppl
pply T
MAP SENSOR
TO TP SENSOR
80add2e?

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

When monitored: Withengine rpm above 400 butless than 1500 and
the threttle body at closed throttle.

Set condition: To 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 pres-
sure and ambient barometric pressure within the manifold. It provides a
0 to 5-volt signal to PCM cavity A27. The MAP sensor puts out a low
voltage signal (0.510 1.8 volts) atidle 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 A17 voltage may vary from 4.8 to 5.1 volts. The sensor ground is
provided by PCM cavity A4.

Possible causes:

> Restricted or leaking vacuum/pressure to MAP sensor
> lIce in sensor or passage

> Failed sensor

> Failed PCM

3470403

FIG. 1
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TEST TC-39A

REPAIRING - NO CHANGE IN MAP FROM START TO RUN
Perform TEST DTC Before Proceeding

START TEST
TC-39A.

TURN IGNITION ON,
ENGINE OFF.

WITH THE DRB, READ
CODES. IS "MAP
SENSOR VOLTAGE TOO

LOW" CODE SET?

YES

NO

WITH THE DRB,
ERASE CODES, START

WITH THE DRB, READ

DOES THE DRB
DISPLAY "NO CHANGE

YES

ENGINE, AND ALLOW ——> CODES. > IN MAP FROM START
ENGINE TO IDLE FOR TO RUN"?
30 SECONDS.
NO
NOTE: THE ENGINE WITH THE DRB, SET
IS STILL RUNNING. —> THE ENGINE SPEED

TO 1500 RPM.

PERFORM TEST
TC-36A.

CONTINUE TEST
TC-39A ON NEXT
PAGE.

WITH THE ENGINE

WHILE MONITORING

REPAIR THE WIRING

RPM AT 1500, READ THE VOLTAGE, DID THE ENGINE YES| OR CONNECTOR
MAP SENSOR —> WIGGLE THE WIRING ——> STALL OR VOLTAGE ——>| DEFECT BETWEEN THE
VOLTAGE. FROM THE MAP BECOME ERRATIC? MAP SENSOR AND THE
SENSOR TO THE PCM. PCM.*
NO
WHILE MONITORING AT THIS TIME, THE
THE DRB DISPLAY, DID THE VACUUM YES CONDITION REQUIRED
STOP ACTUATION. —> SNAP THE THROTTLE ——>{ DROP RAPIDLY BELOW ——> TO SET THE CODE IS
OPEN AND CLOSED. 1.0"? NOT PRESENT.TEST
COMPLETE.* FIG. 1
NO
REMOVE MAP SENSOR ALSO INSPECT IS THERE A REPAIR THE
AND INSPECT CONDITION OF RESTRICTION OR YES RESTRICTED OR
CONDITON OF VACUUM ——=>  INTAKE MANIFOLD OR |——> DEFECT IN THE —> DEFECTIVE VACUUM
PORT. THROTTLE BODY VACUUM PORTS? PORTS.*

VACUUM PORT.

NO

REPLACE THE MAP
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-39A

CONTINUED - REPAIRING - NO CHANGE IN MAP FROM START TO RUN

TJ/XJ BODY

MAP SENSOR
CONNECTOR

3
CAV | COLOR | FUNCTION
3 OR 5-VOLT SUPPLY
2 DG/RD | MAP SENSOR SIGNAL
1 BR/YL |SENSOR GROUND

FIG. 1

80afal1b5
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TEST TC-39A

CONTINUED - REPAIRING - NO CHANGE IN MAP FROM START TO RUN

TEST TC-39A
CONTINUED FROM
PREVIOUS PAGE.

IGNITION KEY ON,
ENGINE OFF.

REMOVE MAP SENSOR
AND INSPECT
CONDITON OF VACUUM
PORT.

ALSO INSPECT
CONDITON OF INTAKE
MANIFOLD OR
THROTTLE BODY
VACUUM PORT.

WAS THERE A
RESTRICTION?

REMOVE THE
ES RESTRICTION AND
REINSTALL THE MAP
SENSOR.*

NO

USE A VOLTMETER IN
THE FOLLOWING
STEP.

MEASURE THE MAP
SENSOR 5-VOLT
SUPPLY CIRCUIT.

FIG. 1

IS THE VOLTAGE
ABOVE 4.5 VOLTS?

NG

REPAIR THE OPEN
MAP SENSOR 5-VOLT

SUPPLY CIRCUIT.*

YES

REPLACE THE MAP

SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-40A

REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST DTC Before Proceeding

TJ/XJ BODY

CRANKSHAFT
POWERTRAIN TO TP SENSOR AND ™ pagimiON
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
IE CKP Sensor Signal X
OR
5-Volt Suppl
|:A1 7 pply
TN/YL
CMP Sensor Signal
A18 3
CAMSHAFT
POSITION
[ SENSOR
BR/YL
Sensor Ground
Y
TO OTHER SENSORS 80adefia

Name of code: No Crank Reference Signal at PCM

When monitored: During engine cranking.

Set condition: No signal from the crank position sensor is present during
engine cranking, and at least 3 cam position signals have occured.

Theory of operation: The crank position sensor is a hall effect-type
sensor used to detect the crankshaft speed and position. The PCM
supplies 5 volts and a ground to pcwer up the sensor. The PCM also
supplies a 5-volt pull up voltage. The sensor signal is created by the slots
passing under the sensor. When a slot is under the senscr the signal is
high (5.0V); when the metal between the slots is under the sensor, the
signal is low (.03V).

Probable causes:

Open or shorted 5-volt supply circuit

Open sensor ground

Open or shorted signal circuit

Excessive clearance between the sensor and flywheel or crankshaft
Damaged flywheel

Failed sensor

Failed PCM

Shorted VSS 5-volt supply circuit

80aa4bdf

CRANKSHAFT POSITION SENSOR CONNECTOR

CAV | COLOR | FUNCTION

GY/BK | CRANKSHAFT POSITION SENSOR SIGNAL
BR/YL | SENSOR GROUND
OR | 5-VOLT SUPPLY

wWnN =

FIG. 1 80b0995b
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TEST TC-40A | REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST DTC Before Proceeding

KEY ON. USING THE
DRB, ERASE TROUBLE

START TEST
TC-40A.

CODES.
ATTEMPT TO START
THE ENGINE. IFIT USING THE DRB, DID THE CODE "NO NO PERFORM TEST
DOES NOT START, > READ ALL TROUBLE ——> CRANK SIGNAL AT TC-40B.
CRANK FOR AT LEAST CODES. PCM" RETURN?
15 SECONDS.
YES
KEY OFF, IS ANY TERMINAL
DISCONNECT THE CORRODED, DAMAGED, ES REPAIR AS
CRANKSHAFT PUSHED OUT OR —> NECESSARY .*
POSITION SENSOR MISWIRED?
CONNECTOR.**
NO
USING AN OHMMETER, BETWEEN THE CKP REPAIR THE CKP
MEASURE THE CKP SENSOR HARNESS IS THE RESISTANCE NO SENSOR GROUND
SENSOR GROUND > CONNECTOR AND ——> BELOW 5.0 OHMS? CIRCUIT TO THE
CIRCUIT... GROUND. HARNESS SPLICE FOR
FIG. 1 AN OPEN.*
YES
KEY ON. USING A AT THE CKP SENSOR
VOLTMETER, MEASURE HARNESS CONNECTOR. IS THE VOLTAGE NO REPAIR THE 5-VOLT|
THE 5-VOLT SUPPLY — —> ABOVE 4.0 VOLTS? —=> SUPPLY CIRCUIT FOR
CIRCUIT... FIG. 1 AN OPEN.*
YES
CONNECT ONE END OF USING THE DRB,
A JUMPER WIRE TO MONITOR CMP COUNT DOES THE CURRENT YES REPLACE THE CKP
THE CKP SENSOR |——> WHILE TAPPING THE ———> CKP COUNT CHANGE? SENSOR.*
SIGNAL CIRCUIT. END OF THE JUMPER
FIG. 1 TO SENSOR GROUND.
NO
CONTINUE TEST
TC-40A ON THE
NEXT PAGE.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-40A | CONTINUED - REPAIRING - NO CRANK REFERNCE SIGNAL AT PCM

w-Hum—+4 mMOOoOO mMrWCOX-

TJ/XJ BODY
CRANKSHAFT POSITION SENSOR CONNECTOR

CAV | COLOR | FUNCTION

GY/BK [ CRANKSHAFT POSITION SENSOR SIGNAL
BR/YL | SENSOR GROUND
OR | 5-VOLT SUPPLY

WN =

80£03950L
FIG. 1

TJ/XJ BODY

CRANKSHAFT POSITION
SENSOR
CONNECTOR

CAV |COLOR| FUNCTION
GY/BK | CRANKSHAFT POSITION SENSOR SIGNAL
BR/YL | SENSOR GROUND

OR 5-VOLT SUPPLY

Wh =

POWERTRAIN GONTROL
MODULE BLACK
CONNECTOR

CAV |COLOR| FUNCTION

A4 | BR/YL | SENSOR GROUND
A8 | GY/BK| CRANKSHAFT POSITION SENSOR SIGNAL
A17| OR | 5-VOLT SUPPLY 80b0dGe0

FIG. 2
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TEST TC-40A | CONTINUED - REPAIRING - NO CRANK REFERNCE SIGNAL AT PCM

TEST TC-40A
CONTINUED FRO

THE PREVIOUS KEY OFF.
PAGE.
DISCONNECT THE PCM
HARNESS
CONNECTORS.**
USING AN OHMMETER, BETWEEN THE CKP REPAIR THE CKP
MEASURE THE SENSOR CONNECTOR IS THE RESISTANCE NO SENSOR SIGNAL
RESISTANCE OF THE ~ ——> AND THE PCM. —> BELOW 5.0 OHMS? ——> CIRCUIT FOR AN
CKP SENSOR SIGNAL OPEN.*
CIRCUIT... FIG. 2
YES
MEASURE THE BETWEEN THE CKP REPAIR THE CKP
RESISTANCE OF THE SENSOR CONNECTOR AND IS THE RESISTANCEH ES SENSOR SIGNAL
CKP SENSOR SIGNAL ——> THE SENSOR GROUND .——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CIRCUIT... SHORT TO THE
FIG. 1 SENSOR GROUND.*
NO
MEASURE THE BETWEEN THE CKP REPAIR THE CKP
RESISTANCE OF THE SENSOR CONNECTOR IS THE RESISTANCE YES SENSOR SIGNAL
CKP SENSOR SIGNAL ——> AND GROUND. > BELOW 5.0 OHMS? ——>| CIRCUIT FOR A
CIRCUIT... SHORT TO GROUND.*
FIG. 1
NO
MEASURE THE 5-VOLT SUPPLY REPAIR THE CKP
RESISTANCE BETWEEN CIRCUIT AT THE CKP ISHE RESISTANCE YES SENSOR SIGNAL
THE CKP SENSOR |——> SENSOR CONNECTOR.——> BELOW 5.0 OHMS?——> CIRCUIT FOR A SHORT
SIGNAL CIRCUIT AND TO THE 5-VOLT SUPPLY
THE... FIG. 1 CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-40B

TJ/XJ BODY

REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM
Perform TEST TC-40A Before Proceeding
CRANKSHAFT
POWERTRAIN TO TP SENSOR AND POSITION
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
A8 CKP Sensor Signal
OR
5-Volt Suppl
AT7 pply I\
TN/YL
CMP Sensor Signal
A18 =
CAMSHAFT
POSITION
A4 SENSOR
BR/YL
Sensor Ground
TO OTHER SENSORS 80adeff4

TJ/XJ BODY

Name of code: No Crank Reference Signal at PCM

When monitored: During engine cranking.

Set condition: No signal from the crank position sensor is present during
engine cranking, and at least 3 cam position signals have cccured.

Theory of operation: The crank position sensor is a hall effect-type
sensor used to detect the crankshaft speed and position. The PCM
supplies 5 volts and a ground to pcwer up the sensor. The PCM also
supplies a 5-volt pull up voltage. The sensor signal is created by the slots
passing under the sensor. When a slot is under the senser the signal is
high (5.0V); when the metal between the slots is under the sensor, the

signal is low (.03V).
Probable causes:

Open sensor ground
Damaged flywheel

Failed sensor
Failed PCM

Open or shorted 5-volt supply circuit

Open or shorted signal circuit
Excessive clearance between the sensor and flywheel or crankshaft

Shorted VSS 5-volt supply circuit

80aadbdf

FIG. 1
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TEST TC-40B | REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST TC-40A Before Proceeding

START TEST
TC-40B.

ATTEMPT TO START DOES THE ENGINE NO PERFORM NO
THE ENGINE IF NOT START? START TEST
ALREADY RUNNING. NS-SEL.

YES
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO
REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON TEST COMPLETE.*
INACTIVE TROUBLE
CODES.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-43A REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT
Perform TEST DTC Before Proceeding
TJ BODY XJ BODY
POWERTRAIN
CONTROL
MODULE POWERTRAIN
CONTROL
MODULE IGNITION
GY GCOI(L) DG/OR
IGNITION IGNITION COIL ASD RELAY
av COIL DGLG E DRIVER TN OUTPUT -
IGNITION ASD 5 1 TO
D%IOV”E_R oRUETLﬁAJT T0 ASD
E S 000 2= AsD RELAY
RELAY
80bsf0Ct 80b0995¢
SPARK PLUG Name of code: Ignition Coil Primary Circuit
CABLE
When monitored:  With battery voltage greater than 8 volts
SPARKTESTER during engine cranking or greater than 12 volts with engine
running, and with engine rpm less than 2016, and none of the
coils in dwell when checked.
Set condition: Peak current is not achieved with battery
based dwell plus 1.5 msec of diagnostic offset. Ittakeslessthan
( 3 seconds during cranking or up to 6 seconds while running to
T set.
Theory of operation: The ignition coil is supplied 12 volts
" from ASD relay. The PCM controls the individual primary
circuits, which firesthe individual coils. Theamount of dwelltime
o~ is based on crankshaft speed and camshaft position.
Possible causes:
— > Open or shorted ignition coil driver circuit
> Open ignition coil primary
> Open ASD output circuit
80a2432e > Falled PCM 3470203
FIG. 1 FIG. 2
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TEST TC-43A

Perform TEST DTC Before Proceeding

REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT

START TEST
TC-43A

KEY OFF.
DISCONNECTHE
COIL WIRE AT THE
DISTRIBUTOR.

CONNECT THE CABLE
TO A SPARK TESTER.

FIG. 1

CONNECT SPARK

TESTER TO GROUND.

RE

REFER TO GENERAL
INFO 3.3.2 FOR
INFORMATION ON

KEY ON, ENGINE USING THE DRB, IS THERE STRONG, NO CONTINUE TEST
FF. ACTUATE IGNITION STEADY SPARK? TC-43A ON THE
COIL. NEXT PAGE.
YES
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY .*
NOT PRESENT. WIRING AND
FIG. 2 CONNECTORS.
NO
WIGGLE WIRING REPAIR AS
HARNESS FROM THE DOES THE SPARK YES NECESSARY WHEF
IGNITION COIL TO ECOME ERRATIC OR WIGGLING CAUSED
THE POWERTRAIN STOP? PROBLEM TO
CONTROL MODULE. APPEAR.*
NO

TEST COMPLETE.*

INTERMITTENT
TROUBLE CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-43A | CONTINUED - REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT
TJ BODY XJ BODY
IGNITION COIL
CONNECTOR

T BaE | ASD HELAY GUTRUT CAV|COLOR| FUNCTION
1 |DG/OR| ASD RELAY OUTPUT
> | @y |IGNITION COIL DRIVER 1 |PG/OR| ASD RELAY OUTPUT
800610e3 NOTE: WIRES CAN BE IN EITHER CAVITY %
FIG. 1 FIG. 2
TJ BODY XJ BODY
POWERTRAIN

CONTROL MODULE

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

5 CAV | COLOR | FUNCTION
5 ORI A7 GY [IGNITION COIL
A7 el @“;V DRIVER
3
CAV| COLOR | FUNCTION Salz
A7 GY IGNTION COIL DRIVER
IGNITION COIL
IGNITION COIL CONNECTOR
CONNECTOR
COLOR | FUNCTION
1 DG/OR | ASD RELAY
QUTPUT
GY IGNITION COIL
CAV| COLOR | FUNCTION DRIVER
1 DG/LG | ASD RELAY OUTPUT 2
2 GY IGNITION COIL DRIVER B0 6ot 805098be
FIG. 3 FIG. 4

IGNITION
COIL

TYPICAL
VIEW

80b46atc

FIG. 5
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TEST TC-43A

CONTINUED - REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT

TEST TC-43A KEY OFF.
CONTINUED FRO DISCONNECT THE IS ANY TERMINAL YES REPAIR AS
THE PREVIOUS IGNITION COIL —> DAMAGED, PUSHED —> NECESSARY .*
PAGE. CONNECTOR.** OUT OR MISWIRED?
NO
USING A TEST LIGHT, REPAIR THE ASD
KEY ON. USING THE PROBE THE ASD RELAY DOES THE TEST NO RELAY OUTPUT
DRB, ACTUATE —> OUTPUT CIRCUIT. —> LIGHT ILLUMINATE —> CIRCUIT FOR AN
IGNITION COIL. BRIGHTLY? OPEN.*
FIG.1 OR2
YES
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT PCM MEASURE THE IGNITION IS THE RESISTANCE YES IGNITION COIL
HARNESS —> COILDRIVER CIRCUIT ——> BELOW 5.0 OHMS? | —> DRIVER CIRCUIT FOR
CONNECTOR.** TO GROUND. A SHORT TO
FIG.1 OR 2 GROUND.*
NO
MEASURE THE
USE ANOHMMETERN RESISTANCE OF THE
THE FOLLOWING — IGNITION COIL
STEP. DRIVER CIRCUIT
BETWEEN THE PCM...
AND THE IGNITION REPAIR THE
IS THE RESISTANCE [e] IGNITION COIL
BELOW 5.0 OHMS? ——> DRIVER CIRCUIT FOR
AN OPEN.*
FIG.3 OR 4
YES
USING AN OHMMETER, THE ASD RELAY REPAIR THE

MEASURE BETWEEN
THE IGNITION COIL
DRIVER CIRCUIT
AND...

b

OUTPUT CIRCUIT AT
THE IGNITION COIL
CONNECTOR.
FIG.1 OR2

>

IS THE RESISTANCE
BELOW 5.0 OHMS?

b

ES IGNITION COIL

DRIVER SHORTED TO
THE ASD RELAY

OUTPUT CIRCUIT.*

NO

USE AN OHMMETER IN
THE FOLLOWING
STEP.

b

MEASURE ACROSS THH
IGNITION COIL
PRIMARY CIRCUIT.

FIG. 5

b

IS THE RESISTANCE
BELOW 2.0 OHMS?

>

REPLACE THE
IGNITION COIL.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-44A | REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM
Perform TEST DTC Before Proceeding
TJ BODY T0
IGNITION  TO
SWITCH BATTERY
TOFUEL - ®~TO PCM
PUMP RELAY
DB RD/WT
POWERTRAIN
CONTROL 86 30
MODULE 1| asp
==| RELAY
DB/YL
I:c3 ASD RELAY CONTROL 85 87 10
IGN COIL,
¢— INJECTORS,
DG/PK 02 SENSORS
ASD RELAY QUTPUT AND GENERATOR
ci2
80b6f0d0
XJ BODY TO
IGNITION  TO
SWITCH BATTERY
®
DB/WT RD/LG
POWERTRAIN
CONTROL 86 30
MODULE 1| asp
RELAY
DB/YL
ASD RELAY 10
ca CONTROL 85 | RD 87  |GNCOIL,
F20 INJECTORS,
DG/OR 02 SENSORS
0:12 ASD RELAY QUTPUT AND GENERATOR
80b04fe0

Name of code: Auto Shutdown Relay Control Circuit

When monitored: With ignition key on and battery voltage greater than 10.4
volts.

Theory of operation: The Automatic Shutdown Relay (ASD) controls the
12-volt source to the fuel injectors, ignition coil(s), and the oxygen heaters
sensor. The relay is located in the Power Distribution Center (PDC). One
side of the relay control coil is supplied with battery voltage when the ignition
switch is in the start or 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 control circuit when the ignition switch is in the start
or run position and engine RPM is detected. If engine RPM is not detected,
the PCM will remove the ASD relay control circuit ground.

Possible causes:

> Relay coil open or shorted.

Fused ignition switch output circuit open.

Auto shutdown relay control circuit open or shorted.
Inoperative circuit driver in PCM (PCM Failure})

>
>
>
> Connector terminals

80afbsd2
FIG. 1
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TEST TC-44A

REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM
Perform TEST DTC Before Proceeding

START TEST
TC-44A.

IS A TROUBLE CODE
ALSO SET FOR "AUTO | YES
SHUTDOWN RELAY

CONTROL CIRCUIT"?

NO

DOES THE ENGINE NO CONTINUE TEST

START? TC-44A ON THE
NEXT PAGE.
YES
THE CONDITION USING THE
REQUIRED TO SET SCHEMATIC AS A WERE ANY PROBLEMS ES REPAIR AS
THE TROUBLE CODE GUIDE, INSPECT THE FOUND? NECESSARY.*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

ERASE FAULT CODES.
START ENGINE AND
LET IDLE.

WIGGLE WIRING
HARNESS FROM ASD
RELAY TO THE PCM.
RE-CHECK FAULT
CODES.

REPAIR AS NECESSARY
DID WIGGLING CAUSE YES WHERE WIGGLIN
THE FAULT CODE TO CAUSED THE VOLTAG

ma

APPEAR? TO VARY.*

NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-44A | CONTINUED - REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM
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TJ BODY

AUTO SHUTDOWN RELAY CONNECTOR
(IN PDC)

CAV COLOR FUNCTION

0} RD/MWT FUSED B+ q 5
7) DG/PK AUTO SHUTDOWN RELAY QUTPUT

6) DB IGNITION SWITCH QUTPUT

5)

DB/YL AUTO SHUTDOWN RELAY CONTROL

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV COLOR FUNCTION

Cc3 DB/YL AUTO SHUTDOWN RELAY CONTROL
c12 DG/PK AUTO SHUTDOWN RELAY GUTPUT

80b76£90
FIG. 1

XJ BODY

AUTO SHUTDOWN RELAY CONNECTOR
(IN PDC)

CAV |COLOR| FUNCTION

)| RD/LG | FUSED B(+) :
4 (85)| DB/WT | FUSED IGNITION SWITCH OUTPUT | |2

)

)

DB/YL | ASD RELAY CONTROL
RD | ASD RELAY QUTPUT [ 6 ]

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV |COLOR| FUNCTION

C3 | DB/YL | AUTO SHUTDOWN RELAY CONTROL
C12 | DG/OR| AUTO SHUTDOWN RELAY OUTPUT | aou78005
FIG. 2
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TEST TC-44A

CONTINUED - REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM

TEST TC-44A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING A VOLTMETER,

DISCONNECT THE MEASURE THE FUSED IS THE VOLTAGE NO REPAIR THE FUSED
AUTO SHUTDOWN —> B(+) CIRCUIT. —> ABOVE 10.0 VOLTS? —> B(+) CIRCUIT FOR
(ASD) RELAY.** AN OPEN.*
FIG.1 OR 2
YES
INSTALL A ATTEMPT TO START DID THE ENGINE YBS REPLACE THE
SUBSTITUTE RELAY | ——> THE VEHICLE. —> START? —> ORIGINAL AUTO
FOR THE ASD RELAY. SHUTDOWN RELAY .*
NO
KEY OFF. USING AN OHMMETER,
DISCONNECT THE PCM MEASURE THE
HARNESS —> RESISTANCE OF THE
CONNECTOR.** ASD RELAY OUTPUT
CIRCUIT...
BETWEEN THE RELAY REPAIR THE ASD
AND THE PCM. IS THE RESISTANCE YES RELAY OUTPUT
ABOVE 5.0 OHMS? ——> CIRCUIT FOR AN
OPEN.*
FIG.1 OR 2
NO
MEASURE THE ASD TO GROUND.
RELAY OUTPUT IS THE RESISTANCE NO REPLACE THE
CIRCUIT FROM THE | ——> —> BELOW 5.0 OHMS? |——> POWERTRAIN CONTROL
RELAY CONNECTOR... MODULE.*
FIG.1 OR 2

YES

REPAIR THE ASD

RELAY OUTPUT

CIRCUIT FOR A
SHORT TO GROUND.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-49A

REPAIRING - PCM FAILURE EEPROM WRITE DENIED

Perform TEST DTC Before Proceeding

NOTES
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TEST TC-49A | REPAIRING - PCM FAILURE EEPROM WRITE DENIED

Perform TEST DTC Before Proceeding

START TEST
TC-49A.

USING THE DRB,
PERFORM THE SRI
MEMORY TEST A

SECOND TIME.

USING THE DRB, DOES THE DRB NO
PERFORM THE SRI DISPLAY "WRITE TEST COMPLETE.*

MEMORY TEST. REFUSED"?

YES

DOES THE DRB ES REPLACE THE
DISPLAY "WRITE POWERTRAIN CONTROL
REFUSED" AGAIN? MODULE.*
NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-57A | REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

Perform TEST DTC Before Proceeding

Name of code: Intake Air Temp Sensar Vaoltage Low

When maonitored: With the ignition on and battery voltage greater
than 10.4 volts.

Set condition: The intake air sensor circuit voltage at the PCM goes below
.08 volt.

Theory of operation: The intake air temperature sensor (IAT) is located in
the intake manifold where it measuras 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 the PCM. 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 shortad
> Powertrain contral module failure
> Connector tarminals
> Connector wires
80aalf76
FIG. 1
TJ/IXJ BODY
POWERTRAIN
CONTROL GROUNDTO
MODULE OTHER
SENSORS INTAKE AIR
TEMPERATURE
BR/YL SENSOR
Sensor Ground
Ad
BK/RD
Intake Air Temperature Signal
A15
80b118a4
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TEST TC-57A | REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

Perform TEST DTC Before Proceeding

START TEST
TC-57A.

USING THE DRB,
READ THE INTAKE
AIR TEMPERATURE
SENSOR VOLTAGE.

IS THE INTAKE AIR

TEMPERATURE SENSOR  YES

CONTINUE TES

VOLTAGE BELOW 0.5
VOLT?

NO

TC-57A ON THE
NEXT PAGE.

WIGGLE THE INTAKE
AIR TEMP SENSOR

MONITOR THE DRB

WAS THERE ANY
INTAKE AIR YE

REPAIR THE HARNES]
tS OR CONNECTOR THA

=W

GE

CONNECTOR & DISPLAY. TEMPERATURE SENSQR CAUSED THE VOLTA
HARNESS. VOLTAGE CHANGE? CHANGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS

REFER TO GENERAL
INFO 3.3.2 FOR

TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

ADDTIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-57A

CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

TJ BODY

INTAKE AIR
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

1 BK/RD | IAT SIGNAL
2 BR/YL [SENSOR GROUND

80bef0ed
FIG. 1

XJ BODY

INTAKE AIR TEMPERATURE SENSOR CONNECTOR

_

CAV | COLOR | FUNCTION

BR/YL | SENSOR GROUND
2 BK/RD [ IAT SIGNAL

—

80b099cE
FIG. 2
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TEST TC-57A | CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

MEASURE THE
RESISTANCE BETWEEN
THE SENSOR SIGNAL

TEST TC-57A DISCONNECT THE
CONTINUED FRO INTAKE AIR
THE PREVIOUS TEMPERATURE (IAT)
PAGE. SENSOR.**
IS THE INTAKE AIR
USING THE DRB, TEMPERATURE SENSOR YES REPLACE THE INTAKE
READ THE IAT VOLTAGE ABOVE 4.0 AIR TEMPERATURE
SENSOR VOLTAGE. VOLTS? SENSOR.*
NO
KEY OFF.
DISCONNECT THE PCM USE AN OHMMETER IN
HANRESS THE FOLLOWING
CONNECTORS.** STEP.

REPAIR THE SENSOR
IS THE RESISTANCE YES SIGNAL CIRCUIT FOR

AND SENSOR GND CKT.
FIG.1 OR2

BELOW 5.0 OHMS? A SHORT TO SENSOR
THE GROUND
CIRCUIT.*
NO

IAT SENSOR SIGNAL
USING AN OHMMETER CIRCUIT TO GROUND.
MEASURE THE

REPAIR THE SENSOR
IS THE RESISTANCE YES SIGNAL CIRCUIT FOR
BELOW 5.0 OHMS? A SHORT TO

RESISTANCE OF...
FIG.1 OR 2

GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-58A | REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

Perform TEST DTC Before Proceeding

Name of code: Intake Air Temp Sensor Voltage High

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

Set condition: Tne intake air senser circuit voltage at the PCM goes
above 4.9 volts.

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
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 decrezses and
the voltage signal will decrease. This allows the sensor to provide an analog
voltage signal to the PCM. The PCM uses this signal to cecmpensate for
changes in air density due to temperature.

Possible causes:

> Sensor signal circuit open or shorted
> Sensor internally open

> Sensor ground circuit open

> PCM failure

> Connecteor terminals

> Connector wires

80b04fda
FIG. 1
TJ/XJ BODY
POWERTRAIN
CONTROL GROUNDTO
MODULE OTHER
SENSORS INTAKE AIR
TEMPERATURE
BR/YL SENSOR
Sensor Ground
Ad
BK/RD
Intake Air Temperature Signal
A15
80b118ad
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TEST TC-58A | REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

Perform TEST DTC Before Proceeding

KEY ON. USING THE

START TEST DRB, READ THE

IS THE INTAKE AIR

TEMPERATURE SENSOR  YES CONTINUE TES

TC-58A. INTAKE AIR VOLTAGE ABOVE 4.5 TC-58A ON THE
TEMPERATURE SENSOR VOLTS? NEXT PAGE.
VOLTAGE.
NO
WIGGLE THE INTAKE WAS THERE ANY REPAIR THE HARNESS
AIR TEMP SENSOR MONITOR DRB INTAKE AIR YHS OR CONNECTOR THAT
CONNECTOR & DISPLAY. TEMPERATURE SENSQOR CAUSED THE VOLTAGE
HARNESS. VOLTAGE CHANGE? CHANGE.*
NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFO 3.3.2 FOR

ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-58A | CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH
TJ BODY XJ BODY
INTAKE AIR INTAKE AIR TEMPERATURE SENSOR CONNECTOR
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR [ FUNCTION CAV | COLOR | FUNCTION
1 BK/RD | IAT SIGNAL 1 BR/YL [ SENSOR GROUND
2 BR/YL |SENSOR GROUND 2 BK/RD | IAT SIGNAL
80bef0ed 80b099C6
FIG. 1 FIG. 2
TJ BODY XJ BODY
INTAKE AIR ~ INTAKE AIR
TEMPERATURE SENSOR g TEMPERATURE SENSOR
CONNECTOR \/ CONNECTOR
. = /
CAV| COLOR | FUNCTION [\ \ // CAV| COLOR | FUNCTION
1 BK/RD | IAT SIGNAL 1 BR/YL | SENSOR
2 | BR/YL | SENSOR 1 X GROUND
GROUND 2 2 | BK/RD | IAT SIGNAL
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
BLACK CONNECTOR BLACK CONNECTOR
CAV| COLOR | FUNCTION CAV| COLOR | FUNCTION
Ad BR/YL SENSOR GROUND A4 BR/YL SENSOR GROUND A15
A15| BK/RD | IAT SIGNAL A4 A15| BK/RD | IAT SIGNAL A4 B0b76ec2
80b118a3
FIG. 3 FIG. 4
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TEST TC-58A

CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

TEST TC-58A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
INTAKE AIR
TEMPERATURE (IAT)
SENSOR.**

USING A VOLTMETER,
MEASURE THE

IS THE VOLTAGE

YES REPAIR IAT SIGNAL

VOLTAGE OF THE IAT ABOVE 6.0 VOLTS? [—> CIRCUIT FOR A
SIGNAL CIRCUIT. SHORT TO VOLTAGE.*
FIG.1 OR 2
NO
CONNECT A JUMPER USING THE DRB,
WIRE ACROSS THE IAT READ THE INTAKE IS THE VOLTAGE YE$ REPLACE THE INTAKE|

SIGNAL AND SENSOR ——> AIR TEMPERATURE ——> BELOW 1.0 VOLTS?——> AIR TEMPERATURE
GROUND CIRCUITS. SENSOR VOLTAGE. SENSOR.*
FIG.1 OR2
NO
MOVE THE JUMPER
WIRE FROM THE READ THE INTAKE IS THE VOLTAGE YEB REPAIR THE OPEN
SENSOR GROUND TO ——>| AIR TEMPERATURE ——> BELOW 1.0 VOLTS?7——>| SENSOR GROUND
AN ENGINE GROUND. SENSOR VOLTAGE. CIRCUIT.*
FIG.1 OR2
NO
KEY OFF.
DISCONNECT THE PCM
HARNESS
CONNECTORS.**
USING AN OHMMETER, BETWEEN THE PCM
MEASURE THE AND THE IAT IS THE RESISTANCE YES REPLACE THE
RESISTANCE OF THE =~ —> SENSOR. —> BELOW 5.0 OHMS? ——> POWERTRAIN CONTR
IAT SENSOR MODULE.*
SIGNAL... FIG.3 OR 4

NO

REPAIR THE INTAKE
AIR TEMPERATURE
SENSOR SIGNAL
CIRCUIT FOR AN
OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-61A | REPAIRING - INJECTOR #4 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding
2.5L 4.0L
INJECTOR #4 INJECTOR #4
CONNECTOR CONNECTOR
1
2
2
CAV |COLOR | FUNCTION CAvV_|COLOR | FUNCTION
1 | DGILG | ASD RELAY OUTPUT (TU) T | DGLG [ ASD RELAY OUTPUT (TJ)
1 DG/OR | ASD RELAY OUTPUT (XJ)
1 DG/OR | ASD RELAY OUTPUT (XJ) 5 LEBR | INJECTOR #4 DRIVER
2 LB/BR | INJECTOR #4 DRIVER B0b76066 / 0h76e6a
FIG. 1 FIG. 2
2.5L 4.0L
INJECTOR #4 INJECTOR #4
CONNECTOR CONNECTOR
1
2
CAV [COLOR | FUNCTION CAV [COLOR[FUNCTION
1 DG/LG | ASD RELAY OUTPUT (TJ) 1 DG/LG | ASD RELAY OUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ) 1 | DG/OR | ASD RELAY OUTPUT (XJ)
2 LB/BR | INJECTOR #4 DRIVER 2 LB/BR | INJECTOR #4 DRIVER
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS 1 CONNECTORS
WHITE 3 WHITE
B16 Sl B16 -
CAV | COLOR [FUNCTION CAV [ COLOR | FUNCTION
B16 | LB/BR | INJECTCR #4 DRIVER B16 | LB/BR |INJECTOR #4 DRIVER
C12 | DG/PK | ASD RELAY OUTPUT (TJ) C12 | DG/PK |ASD RELAY OUTPUT (TJ)
C12 | DG/OR | ASD RELAY OUTPUT (XJ) T ¢12 | DG/OR | ASD RELAY OUTPUT (XJ) 80676585
FIG. 3 FIG. 4
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TEST TC-61A

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #4 CONTROL CIRCUIT

START TEST
TC-61A

KEY OFF.
DISCONNECT THE
INJECTOR #4

CONNECTOR.**

USING AN OHMMETER,

IS THE RESISTANCE

NQ REPLACE THE FUEL

MEASURE RESISTANCE BETWEEN 10.0 AND —> INJECTOR.*
OF INJECTOR #4. 16.0 OHMS?
YES
KEY ON. USING THE USING A TEST LIGHT REPAIR THE ASD
DRB, ACTUATE THE CONNECTED TO GROUND, DOES THE TEST NO RELAY OUTPUT
AUTO SHUTDOWN —> PROBE THE ASD RELAY LIGHT ILLUMINATEZ——> CIRCUIT FOR AN
RELAY. OUTPUT CIRCUIT. OPEN.*
FIG.1 OR 2
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTO
STILL ACTUATED, INJECTOR HARNESS IS THE VOLTAGE YBS #4 DRIVER CIRCUIT
USING A VOLTMETER, ——> CONNECTOR AND ——> ABOVE 1.0 VOLTST—> FOR A SHORT T(Q
MEASURE THE INJECTOR GROUND. VOLTAGE. IF OKAY,
DRIVER CIRCUIT... FIG.1 OR2 REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE IS THE RESISTANCH ES INJECTOR #4 DRIVER
HARNESS > INJECTOR #4 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG.1 OR 2
NO
WITH AN OHMMETER, FROM THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #4 DRIVE
INJECTOR #4 DRIVER ——>{ MODULE TO THE —> BELOW 5.0 OHMS? —> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG.3 OR4 CONNECTOR.

AJ

YES

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-62A REPAIRING - 1/1 O2 SENSOR SHORTED TO VOLTAGE
Perform TEST DTC Before Proceeding
TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE ASD MODULE
TN/WT TN/WT
Downstream RELAY Downstream ASD RELAY
Oxyggn Sensor Oxygen Sensor
Az5l—Sional DOWNSTREAM | L, A25|—>9nal DOWNSTREAM | =
DG/PK OXYGEN SENSOR | = DG/OR OXYGEN SENSOR 71
ASD ASD
Relay Output Relay Output
ci2 c12
l: ( OR/DG F21 I: DG/WT
ASD Relay Output ASD Relay
BR/YL BR/YL ) Output
E Sensor Ground BK E Sensor Ground BK
Ground TO Ground TO
BK/DG IGNITION COILS, BK/DG IGNITION COILS,
Upstream Oxygen L GENERATOR, AND Upstream Oxygen 1 GENERATOR, AND
Ao Sensor Signal - INJECTORS A Sensor Signal - INJECTORS
UPSTREAM UPSTREAM
OXYGEN SENSOR 80b118a1 OXYGEN SENSOR 80b118a2
Name of code: O2 Sensor Shorted To Voltage
When monitored: With the engine running for more than 2
minutes and coolant temperature above 170°F.
Set condition: The oxygen sensor voltage is above 1.2 volts.
JTEC 02 SENSOR CONFIGURATION Theory of operation: Effective control of exhaust emissions is
achieved by an oxygen feedback system. The oxygen sensor
(028), which is located in the exhaust path, monitors the exhaust
TJ2.5L 1/1 UPSTREAM XJ2.5L 1/1 UPSTREAM emissions. Once the sensor reaches its normal operating
TJ2.5L 1/2 DOWNSTREAM XJ2.5L 1/2 DOWNSTREAM temperature of 300°-350°C (572°-662°F), it generates a voltage
inversely proportional to the amount of oxygen in the exhaust.
TJAO0L 1/1 UPSTREAM XJ4.0L 1/1 UPSTREAM Possible causes:
TJ4.OL 1/2 DOWNSTREAM XJ4.0L 1/2 DOWNSTREAM > Sensor output wire shorted to a power circuit

80b7€ec3

> 02 sensor failure

> Powertrain control module failure
> Connector terminals

> Connector wires

> Open O2 sensor signal circuit

80b01cle

FIG. 1
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TEST TC-62A

Perform TEST DTC Before Proceeding

REPAIRING - 1/1 O2 SENSOR SHORTED TO VOLTAGE

START TEST
TC-62A.

START ENGINE, LET
IDLE FOR AT LEAST
5 MINUTES.

USING THE DRB,
READ THE 1/1 02

ISTHE 1/1 02
SENSOR VOLTAGE

SENSOR VOLTAGE.

ABOVE 1.5 VOLTS?

CONTINUE TEST
TC-62A ON THE

NO

NEXT PAGE.

WIGGLE THE 1/1 02 WHILE WIGGLE THE

DID THE 1/1 02
SENSOR VOLTAGE GO

REPAIR THE HARNESS
ES OR CONNECTOR THA

=

CONDITIONS
REQUIRED TO SET
THE CODE ARE NOT
PRESENT. FIG. 1

SCHEMATIC AS A
GUIDE, INSPECT THE
WIRING.

SENSOR CONNECTOR HARNESS, WATCH THE ABOVE 1.5 VOLTS AT HAS THE
AND HARNESS. DRB DISPLAY. ANY TIME ? INTERMITTENT SHORT
SHORT TO VOLTAGE.*
NO
AT THIS TIME, THE USING THE

WERE THERE ANY
PROBLEMS FOUND?

ES REPAIR AS
NECESSARY .*

NO

REFER TO GENERAL
INFO 3.3.2 FOR

ADDITIONAL
INFOMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-62A

CONTINUED - REPAIRING - 1/1 O2 SENSOR SHORTED TO VOLTAGE

TJ BODY

UPSTREAM
OXYGEN SENSOR
CONNEGTOR
(HARNESS SIDE)

2 W N =

CAV | COLOR | FUNCTION
OR/DG | ASD Relay Output

BK Ground (Heater)
Sensor Ground
BK/DG | Oxygen Sensor Signal

BWh =
o
)
<2
—

B0bGf0es
FIG. 1

XJ BODY

UPSTREAM
OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

BN =

CAV | COLOR | FUNCTION

DG/WT | ASD RELAY OUTPUT

BK GROUND (HEATER)
SENSOR GROUND

BK/DG | OXYGEN SENSOR SIGNAL

[NERRCIR
w
By
=2
—

80b6f0db

FIG. 2
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TEST TC-62A

CONTINUED - REPAIRING - 1/1 O2 SENSOR SHORTED TO VOLTAGE

TEST TC-62A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE 1/1
02 SENSOR HARNESS
CONNECTOR.**

USE A VOLTMETER |
THE FOLLOWING

STEP.

KEY ON. MEASURE
THE 1/1 O2 SENSOR
SIGNAL CIRCUIT...

BETWEEN THE 1/1 O2
SENSOR HARNESS
CONNECTOR AND
GROUND.
FIG.1 OR2

WAS THE VOLTAG
BETWEEN 4.2 AND

NO CONTINUE TEST

TC-62A ON TH

5.2 VOLTS?

YES

NEXT PAGE.

INSTALL A JUMPER
WIRE FROM THE 1/1
02 SENSOR SIGNAL

AT THE 1/1 O2 SENSOR
HARNESS CONNECTOR
OBSERVE THE DRB.

DID THE 1/1 02
SENSOR VOLTAGE

YES REPLACE THE 1/1 D2

DROP BELOW 1.0

SENSOR.*

CIRCUIT TO THE VOLTS?
SENSOR GROUND... FIG.1 OR 2
NO
DID THE 1/1 02
MOVE THE JUMPER TO AN ENGINE SENSOR VOLTAGE YES REPAIR THE SENSOR
WIRE FROM THE GROUND. OBSERVE DROP BELOW 1.0 GROUND CIRCUIT FDR
SENSOR GROUND... THE DRB. VOLTS? AN OPEN.*
NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-62A | CONTINUED - REPAIRING - 1/1 02 SENSOR SHORTED TO VOLTAGE

80b76ec5

POWERTRAIN
CONTROL MODULE
CONNECTORS
COLOR | FUNCTION
BR/YL | SENSOR GROUND
BK/DG | UPSTREAM OXYGEN
SENSOR SIGNAL
DG/PK | ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLCR

FUNCTION

OR/DG
BK
BR/YL
BK/DG

ASD RELAY OUTPUT
GROUND (HEATER)
SENSOR GROUND
OXYGEN SENSOR
SIGNAL

FIG. 1

XJ BODY

80b76ecd

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR

FUNCTION

BR/YL
BK/DG

DG/OR

SENSOR GROUND
UPSTREAM OXYGEN
SENSOR SIGNAL
ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLOR | FUNCTION
DG/WT | ASD RELAY OUTPUT
BK GROUND (HEATER)
BR/YL | SENSOR GRQUND
BK/DG | OXYGEN SENSOR
SIGNAL

FIG. 2
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TEST TC-62A | CONTINUED - REPAIRING - 1/1 02 SENSOR SHORTED TO VOLTAGE

TEST TC-62A
CONTINUED FRO

REPAIR THE SENSOR

THE PREVIOUS

ABOVE 5.2 VOLTS? A SHORT TO

PAGE. VOLTAGE. IF OKAY,
REPLACE PCM.*
NO
KEY OFF.
DISCONNECT THE USE ARNHMMETERN
BLACK PCM HARNESS THE FOLLOWING
CONNECTOR.** STEP.
MEASURE THE 1/1 02 TO THE PCM HARNESS
SENSOR CIRCUIT CONNECTOR. WAS THE RESISTANCE NO REPAIR THE SENSOR
FROM THE 1/1 O2 BELOW 5.0 OHMS? SIGNAL CIRCUIT FOR
SENSOR HARNESS AN OPEN.*
CONNECTOR... FIG.1 OR 2

YES

REPLACE THE PCM.*

WAS THE VOLTAGE YES SIGNAL CIRCUIT FQR

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-69A | REPAIRING - INJECTOR #5 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

4.0L

INJECTOR #5
CONNECTOR

CAV |COLOR | FUNCTION

1 DG/LG | ASD RELAY OQUTPUT (TJ)
1 DG/OR | ASD RELAY QUTPUT (XJ)
2 PK/EBK | INJECTOR #5 DRIVER

80b76e6b
FIG. 1

INJECTOR #5
CONNECTOR

CAV | COLOR | FUNCTION

DG/LG |ASD RELAY OUTPUT (TJ)
DG/OR | ASD RELAY OUTPUT (XJ)
PK/BK |INJECTOR #5 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTORS

[ e S—

B6

CAV | COLOR | FUNCTION

B6 | PK/BK |INJECTOR #5 DRIVER
C12 | DG/PK | ASD RELAY OUTPUT (TJ)
C12 | DG/OR | ASD RELAY OUTPUT (XJ)

FIG. 2

80h7Geaa
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TEST TC-69A | REPAIRING - INJECTOR #5 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

KEY OFF.
START TEST DISCONNECT THE
TC-69A INJECTOR #5

CONNECTOR.**

USING AN OHMMETER,

IS THE RESISTANCE NQ REPLACE THE FUEL

MEASURE RESISTANCE
OF INJECTOR #5.

BETWEEN 10.0 AND —> INJECTOR.*
16.0 OHMS?

YES

USING A TEST REPAIR THE ASD
KEY ON. USING THE LIGHT, PROBE THE DOES THE TEST NO RELAY OUTPUT
DRB, ACTUATE AUTO —> ASD RELAY OUTPUT ——> LIGHT ILLUMINATE? ——> CIRCUIT FOR AN
SHUTDOWN RELAY. CIRCUIT. OPEN.*
FIG. 1
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTOR
STILL ACTUATING. INJECTOR HARNESS IS THE VOLTAGE YES #5DRIVER CIRCUIT
USING A VOLTMETER, ——> CONNECTOR AND ——> ABOVE 1.0 VOLTS? FOR A SHORT T(Q
MEASURE THE INJECTOR GROUND. VOLTAGE. IF OKAY,
DRIVER CIRCUIT... FIG.1 REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE THE RESISTANCE YES INJECTOR #5 DRIVER
HARNESS > INJECTOR #5 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG. 2
NO
USING AN OHMMETER, BETWEEN THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #5 DRIVER
INJECTOR #5 DRIVER ———>{ MODULE AND THE —> BELOW 5.0 OHMS? | ——> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG. 2 CONNECTOR.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-70A | REPAIRING - INJECTOR #6 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

4.0L
o INJECTOR #6

CONNECTOR

CAV [COLOR | FUNCTION

1 DG/LG | ASD RELAY QUTPUT (TJ)
1 | DG/OR | ASD RELAY OUTPUT (XJ)
2 | LaBK |INJECTOR #6 DRIVER

FIG. 1

80b76eBc

INJECTOR #6
CONNECTOR

CAV | COLOR | FUNCTION

DG/LG |ASD RELAY QUTPUT (TJ)
DG/OR | ASD RELAY OUTPUT (XJ)
LG/BK |INJECTOR #6 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTORS

[ e S—

CAV | COLOR | FUNCTION

B12 | LG/BK |INJECTOR #6 DRIVER
c12 | DG/PK | ASD RELAY QUTPUT (TJ)
c12 | DG/OR | ASD RELAY QUTPUT (XJ)

FIG. 2

80h75eah
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TEST TC-70A | REPAIRING - INJECTOR #6 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

KEY OFF.
START TEST DISCONNECT THE
TC-70A INJECTOR #6

CONNECTOR.**

USING AN OHMMETER,

IS THE RESISTANCE NQ REPLACE THE FUEL

MEASURE RESISTANCE
OF INJECTOR #6.

BETWEEN 10.0 AND —> INJECTOR.*
16.0 OHMS?

YES

USING A TEST REPAIR THE ASD
KEY ON. USING THE LIGHT, PROBE THE DOES THE TEST NO RELAY OUTPUT
DRB, ACTUATE AUTO —> ASD RELAY OUTPUT ——> LIGHT ILLUMINATE? ——> CIRCUIT FOR AN
SHUTDOWN RELAY. CIRCUIT. OPEN.*
FIG. 1
YES
WITH THE ASD RELAY BETWEEN THE REPAIR THE INJECTOR
STILL ACTUATING. INJECTOR HARNESS IS THE VOLTAGE YES #6 DRIVER CIRCUIT
USING A VOLTMETER, ——> CONNECTOR AND ——> ABOVE 1.0 VOLTS? FOR A SHORT T(Q
MEASURE THE INJECTOR GROUND. VOLTAGE. IF OKAY,
DRIVER CIRCUIT... FIG. 1 REPLACE PCM.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE
DISCONNECT THE PCM MEASURE THE IS THE RESISTANCH ES INJECTOR #6 DRIVER
HARNESS > INJECTOR #6 DRIVER ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CONNECTORS.** CIRCUIT TO GROUND. SHORT TO GROUND.*
FIG. 2
NO
USING AN OHMMETER, BETWEEN THE REPAIR THE
MEASURE ACROSS THE POWERTRAIN CONTROL IS THE RESISTANCE NO INJECTOR #6 DRIVER
INJECTOR #6 DRIVER ———>{ MODULE AND THE —> BELOW 5.0 OHMS? | ——> CIRCUIT FOR AN
CIRCUIT. INJECTOR OPEN.*
FIG. 2 CONNECTOR.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TESTTC-82A | Srcuit

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL 12V DRIVER

Name of code: Speed Control Power Relay Circuit

When monitored: With the ignition key on, speed
control switched on.

Set condition: The speed control power supply
circuit is either open or shorted to ground.

Theory of operation: The PCM monitors the
voltage drop across all speed control solenoids and
the power supply circuit.

Possible causes:

> Open and shorted power supply circuit
> Failed dump solenoid (S/C servo)

80aa0f65

TJ/XJ BODY

SPEED
CONTROL SERVO
CONNECTOR

FUNCTION

S/C VACUUM SOLENOID CONTROL
S/C VENT SOLENOID CONTROL
S/C BRAKE SWITCH OUTPUT
GROUND

FIG. 1

80b04fed

TJ BODY

BRAKE LAMP
SWITCH CONNECTOR

XJ BODY

BRAKE LAMP
SWITCH CONNECTOR

CAV | COLOR | FUNCTION
CAV|COLOR| FUNCTION 1| WT/PK | BRAKE SWITCH SENSE
1 |WT/PK | BRAKE SWITCH SENSE 2 BK GROUND
2 BK | GROUND 3 YL/RD | 12-VOLT SUPPLY
3 | YL/RD | 12-VOLT SUPPLY 4 DB/RD | S/C BRAKE SWITCH OUTPUT
4 |DB/RD | S/C BRAKE SWITCH OUTPUT 5 WT/TN | BRAKE LAMP SWITCH OUTPUT
5 | PK/DB | FUSED B(+) 6 | PK/DB | FUSED B(+)
6 |WT/TN | BRAKE LAMP SWITCH OQUTPUT
80b09ge1 B0b041e5
FIG. 2 FIG. 3
TJ BODY XJ BODY
—_— POWERTRAIN I
CONTROL MODULE
GREY CONNECTOR
CAV |COLOR | FUNCTION
C4 | TN/RD | S/C VAC SOL CONTROL
C5 | LG/RD | S/C VENT SOL CONTROL
C11| YL/RD | 12-VOLT SUPPLY
C24 | WT/PK | BRAKE SW SENSE FUNCTION
A4 | BRAYL | SENSOR GROUND
c4 | TNRD | S/C VAGUUM SOLENOID CONTROL
c5 | La/RD | S/C VENT SOLENOID
BRAKE c11| YURD | sic POWER SUPPLY
c24 | WT/PK | BRAKE SWITCH SENSE
LAMP SWITCH c32| RDLG | S/CSWITCH SIGNAL
CONNECTOR
BRAKE LAMP SWITCH
CAV |COLOR | FUNCTION CONNECTOR
1 | WT/PK | BRAKE SW SENSE CAV| COLOR | FUNCTION
2 BK GROUND
3 | YLRD |12-VOLT SUPPLY 2| VEK | SR SWITCH SENSE 6
4 | DB/RD | S/C BRAKE SW OUTPUT 3 YL/RD S/C POWER SUPPLY
5 | PK/DB | FUSED B(+} 4 DB/RD S/C BRAKE SWITCH QUTPUT
6 | WT/TN | STOP LAMP SW OUTPUT 5 WT/TN | BRAKE LAMP SWITCH OUTPUT
6 PK/DB | FUSED B(+)
80b6b1ce B0abbced
FIG. 4
FIG. 5
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TEST TC-82A

CIRCUIT

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL 12V DRIVER

START TEST
TC-82A.

DISCONNECT THE
SPEED CONTROL

SERVO CONNECTOR.**

USE A VOLTMETER IN

THE FOLLOWING
STEPS.

NOTE: ENSURETHE
BRAKE PEDAL IS NOT
DEPRESSED DURING THE
FOLLOWING STEPS.

KEY ON, ENGINE
OFF. USING THE
DRB, ACTUATE THE

USING A VOLTMETER
MEASURE THE S/C
BRAKE SWITCH

DOES THE VOLTAGE
CYCLE FROMO TO 12

YEB

CONTINUE TES
TC-82A ON THE

S/IC POWER RELAY. OUTPUT CIRCUIT. VOLTS? NEXT PAGE.
FIG. 1
NO
KEY OFF. USING AN BETWEEN THE SERVO REPAIR THE

OHMMETER, MEASURE
RESISTANCE OF THE
S/C BRAKE SWITCH

OUTPUT CIRCUIT...

CONNECTOR AND

GROUND.
FIG. 1

IS THE RESISTAN
BELOW 5.0 OHMS?

CE

SHORT TO GROUND.*

YES SWITCHED S/C BRAKE
SWITCH OUTPUT
CIRCUIT FOR A

NO

DISCONNECT THE BRAKE

MEASURE VOLTAGE OF

=

SWITCH CONN.** KEY THE 12V SUPPLY IS THE VOLTAGE YES PERFORM TES
ON, ENGINE OFF. CIRCUIT AT BRAKE ABOVE 10.0 VOLTS? TC-82B.
ACTUATE S/C VENT SWITCH CONN.
SOLENOID. FIG.2 OR3
NO
KEY OFF. MEASURE RESISTANCE
DISCONNECT THE PCM OF 12V SUPPLY IS THE RESISTANCE YES REPLACE THE
HARNESS CIRCUIT, PCM TO BELOW 5.0 OHMS? POWERTRAIN CONTR(
CONNECTORS.** BRAKE SWITCH CONN. MODULE.*
FIG.4 ORS5

NO

REPAIR THE 12V
SUPPLY CIRCUIT FOR
AN OPEN.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-82A | CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL
12V DRIVER CIRCUIT
- _CE’KETE'%L . Name of code: Speed Control Power Relay Circuit
+ ON/OFF
CLOCK- 1 ss—mored
P ONTROL SPRING Uy P When monitored: With the ignition key on, speed
MODULE BRAYL —_—a——— control switched on.
=] SPEED GONTROL SW SIGNAL Cance TRIGHT Set condition: The speed control power supply
E L. —roog OF circuit is either open or shorted to ground.
WT/PK Theory of operation: The PCM monitors the
Coa|CRAKE SWITCH SENSE FUSED voltage drop across all speed control solenoids and
TNVRD SERVO Bt the power supply circuit.
= S/C VAC SOL CONTROL $OLEROIDS |
LG/RD ‘“‘L’-‘ S/C BRAKE %], BRAKE Possible causes:
=) LAMP . o
[cs |2 VENT SOLCONTROL. L g g 41 0 QUTRUT HE SWITCH > Open and shorted power supply circuit
MM/JBK BK > Failed dump solenoid (S/C servo)
J: = T0
- BRAKE
LAMPS
80b099e0 80aa0f65
TJ/XJ BODY TJ/XJ BODY

FUNCTION

S/C VACUUM SOLENOID CONTROL
S/C VENT SOLENOID CONTROL
S/C BRAKE SWITCH OUTPUT
GROUND

80b04fed

FIG. 1

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV
A4
C4
C5
G
C24
C32

COLOR
BR/YL
TN/RD
LG/RD
YL/RD
WT/PK
RD/LG

FUNCTION

SENSOR GROUND

S/C VACUUM SOL CONTROL
S/C VENT SOL CONTROL
12-VOLT SUPPLY

BRAKE SWITCH SENSE

S/C SWITCH SIGNAL

80béb1ch

FIG. 2
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TEST TC-82A

CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL
12V DRIVER CIRCUIT

START TEST
TC-82A.

TURN IGNITION OFF.

USING AN OHMMETER,

THE SERVO 4-WAY

HARNESS CONNECTOR.

IS THE RESISTANCE

NO REPAIR THE OPEN

PERFORM THE

SOL CKT AND SPEEL

MEASURE THE GROUNPp—>| > BELOW 5.0 OHMS?——> SERVO GROUND
CIRCUIT AT... CIRCUIT .*
FIG. 1
YES
WITH AN OHMMETER, SPEED CONTROL VENT IS THE RESISTANCE REPAIR THE

BELOW 5.0 OHMS FOR

YES CIRCUIT(S) THAT|

Sor

CONNECTOR.

CONNECTOR.**

FOLLOWING —> CONTROL VACUUM SOL—> EITHER —> MEASURED BELOW
MEASUREMENTS TO CKT. MEASUREMENT? OHMS FOR A SHOR
GROUND.. FIG. 1 TO GROUND.*
NO
RECONNECT THE S/C DISCONNECT THE PC
SERVO HARNESS —> HARNESS

MEASURE BETWEEN PC IS THE RESISTANCE
USE ANOHMMETERN HARNESS CONNECTOR BETWEEN
THE FOLLOWING —> CAVITIES C11 AND C5.——>
STEPS. 35.0 AND 55.0
FIG. 2 OHMS?
YES

MEASURE BETWEEN PC IS THE RESISTANCE
HARNESS CONNECTOR BETWEEN
CAVITIES C11 AND C4. ——>
35.0 AND 55.0
FIG. 2 OHMS?
YES

NO| CONTINUE TES
TC-82A ON THE

NEXT PAGE.

O CONTINUE TEST
TC-82A ON THE

NEXT PAGE.

REPALCE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-82A | CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL
12V DRIVER CIRCUIT

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

'| CAV | COLOR | FUNCTION

A4 | BR/YL | SENSOR GROUND

C4 | TN/RD | S/C VACUUM SOL CTRL
C5 | LG/RD | S/C VENT SOL CONTROL
C11 | YL/RD [ 12-VOLT SUPPLY

C24 | WT/PK | BRAKE SWITCH SENSE
C32 | RD/LG | S/C SWITCH SIGNAL

SPEED CONTROL
SERVO CONNECTOR

CAV | COLOR | FUNCTION

TN/RD | S/C VACUUM SOL CTRL

LG/RD | S/C VENT SOLENOID CTRL

DB/RD | S/C BRAKE SW OUTPUT
BK GROUND

W=

80b04fed

FIG. 1
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TEST TC-82A

CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL
12V DRIVER CIRCUIT

TEST TC-82A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE S/C

SERVO 4-WAY
CONNECTOR.**

USING AN OHMMETER,
MEASURE THE S/C
VACUUM SOLENOID

CONTROL CIRCUIT...

BETWEEN THE S/C

SERVO AND PCM.

FIG. 1

REPAIR THE OPEN

IS THE RESISTANCE o S/C VACUUM

z

BELOW 5.0 OHMS? SOLENOID CONTROL

CIRCUIT.*

YES

USING AN OHMMETER,
MEASURE THE S/C
VENT SOLENOID

CONTROL CIRCUIT...

BETWEEN THE S/C

SERVO AND PCM.

FIG. 1

IS THE RESISTANCE NO REAPIR THE OPEN

BELOW 5.0 OHMS? S/C VENT SOLENOID

CONTROL CIRCUIT.*

YES

REPALCE THE SPEED
CONTROL SERVO.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-82B | REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL 12V DRIVER

CIRCUIT

Perform TEST TC-82A Before Proceeding

TJ BODY

BRAKE LAMP SWITCH 1
CONNECTOR

CAV | COLOR | FUNCTION

WT/PK | BRAKE SWITCH SENSE
BK GROUND

YL/RD | 12-VOLT SUPPLY

DB/RD | S/C BRAKE SWITCH OUTPUT

PK/DB | FUSED B (+)

WT/TN | BRAKE LAMP SWITCH QUTPUT

OO R WN =

SPEED 4
CONTROL SERVO
CONNECTOR 3

CAV| COLOR | FUNCTION

TN/RD | S/C VACUUM SOLENOID CONTROL
LG/RD | S/CVENT SOLENGID CONTROL
DB/RD | S/C BRAKE SWITCH CUTPUT

BK GROUND

P WMN =

80h09adf

FIG. 1

XJ BODY BRAKE LAMP SWITCH

CONNECTOR 1

CAV | COLOR | FUNCTION

1 | wrPk | BRAKE swiTCH SENSE
2 BK | GROUND 6
3 | YL/RD | 12-VOLT SUPPLY
4 | DB/RD | S/C BRAKE SWITCH QUTPUT
5 | WT/TN | BRAKE LAMP SWITCH OUTPUT
6 | PKIDB | FUSED B (+)
SPEED
CONTROL SERVO
CONNECTOR

CAV| COLOR | FUNCTION

TN/RD | S/C VACUUM SOLENOID CONTROL
LG/RD | S/CVENT SOLENOID CONTROL
DB/RD | S/C BRAKE SWITCH OUTPUT

BK GROUND 80b0981C

FIG. 2

D —
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TEST TC-82B | REPAIRING - SPEED CONTROL POWER RELAY OR SPEED CONTROL 12V DRIVER

CIRCUIT

Perform TEST TC-82A Before Proceeding

WITH AN OHMMETER,
MEASURE RESISTANCH
OF THE S/C BRAKE
SWITCH OUTPUT CKT
FROM THE BRAKE...

START TEST
TC-82B.

SWITCH CONNECTOR TQ
S/C SERVO CONNECTOR:-

FIG.1 OR2

USING SERVICE
MANUAL PROCEDURE,
CHECK BRAKE SWITC

ADJUSTMENT.

OK?

SWITCH ADJUSTMENT

REPAIR THE OPEN
IS THE RESISTANCE | YES S/C BRAKE SWITCH
ABOVE 5.0 OHMS? OUTPUT CIRCUIT
FROM PCM TO S/C
SERVO.*
NO
WAS THE BRAKE NO ADJUST THE BRAK

SWITCH.*

LLL

YES

REPLACE THE BRAKE

SWITCH.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-86A

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

Name of Code: Speed Control Switch Always High
When monitored: With the ignition key on.

Set condition: An open condition is detected in the speed control
on/off switch circuit.

Theory of operation: This circuit is monitored continuously by the
PCM whenever the ignition is turned on. The trouble code sets if
the voltage in this circuit is above 4.7 volts for more than 1 second.

Possible causes:

> Mux switch circuit shorted to power
> Mux switch circuit open

> Open on/off switch

> PCM failure

805005a6

POWERTRAIN CLOCK- i LEFT
CMONJRI?EL SPRING L BBl _sipe
oDy BR/YL —_————n
SENSOR GRCUND e |
[24] ROILG REE |
l: SPEED CONTROL SW SIGNAL CANCEL] | RIGHT
032 VLR % | SIDE
|:c ” 12-VOLT SUPPLY ——LCOAST |

WT/PK
BRAKE SWITCH SENSE FUSED
B(+)
TN/RD SERVO

S/C VAC SOL CONTROL
LG/RD S/C BRAKE

.
S/C VENT SOL CONTROL W OUTPUT J%I::D LAMP
c SW OUTPY .

SOLENOIDS |
DB/RD

FIE

80b0929e0

SPEED CONTROL
SWITCH CONNECTOR

CAV|COLOR

1 | BR/YL
2 | RD/LG

FUNCTION

GROUND
SPEED CONTROL SIGNAL

80ab3724

FIG. 1

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR| FUNCTION

BR/YL | SENSOR GROUND

TN/RD | $/C VACUUM SOL CONTROL
LG/RD | S/C VENT SOL CONTROL
YL/RD | 12-VOLT SUPPLY

WT/PK | BRAKE SWITCH SENSE
RD/LG | S/C SWITCH SIGNAL

SPEED CONTROL
SWITCH CONNECTOR

CAV |COLOR

BR/YL
RD/LG

FUNCTION

GROUND
SPEED CONTROL SIGNAL

2 80b6b36a

FIG. 2
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TEST TC-86A

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

START TEST
TC-86A.

WITH THE DRB UNDER
1/0’S, READ THE
SPEED CONTROL

INPUTS.

MONITORING THE DRB,
PUSH THE SPEED

CONTROL ON/OFF
SWITCH SEVERAL
TIMES, LEAVE ON.

DID THE DRB
DISPLAY SPEED

CONTROL SWITCH OFF

AND ON?

NO

YES|

DISCONNECT THE
SPEED CONTROL

MEASURE THE S/C SW

SIGNAL CKT FOR

IS THE VOLTAGE

ES SWITCH SIGNAL CKT

REPAIR THE S/C

WAIT ONE MINUTE.

THE ON/OFF SWITCH
2-WAY CONN. FIG. 1

ON/OFF SWITCH —> VOLTAGE AT THE —> ABOVE 6.0 VOLTS? |[——> FOR A SHORT TO
2-WAY HARNESS ON/OFF SWITCH 2-WAY VOLTAGE.*
CONNECTOR ONLY.** CONN. FIG. 1
NO
USING AN OHMMETER, REPAIR THE OPEN
TURN THE IGNITION MEASURE THE S/C IS THE RESISTANCE NO GROUND CKT TO
KEY OFF. —> SWITCH GROUND CKT AT——> BELOW 5.0 OHMS? ——> SPEED CONTROL

SWITCH.*

YES

DISCONNECT THE
PCM.** USE AN
OHMMETER IN ALL
THE FOLLOWING
STEPS.

MEASURE THE S/C
SWITCH SIGNAL CKT,
PCM TGC ON/OFF
SWITCH CONNECTOR.
FIG. 2

-

S THE RESISTANCE N
BELOW 5.0 OHMS?

YES

MEASURE THE
RESISTANCE ACROSS
THE S/C ON/OFF

q

ONTINUE TEST
TC-86A ON THE
NEXT PAGE.

SWITCH WITH SWITCH
PRESSED.

IS THE RESISTANCE
BELOW 1.0 OHM?

YES
]

REPLACE POWERTRAIN
CONTROL MODULE.*

NO

REPLACE THE ON/OFF
SWITCH.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-86A | CONTINUED - REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

SPEED
CONTROL
POWERTRAIN CLOCK-
CONTROL SPRING
MODULE BRAL
SENSOR GRCUND
Ad RD/LG
SPEED CONTROL SW SIGNAL
32 YL/RD
e 12-VOLT SUPPLY
WT/PK
—55|_BRAKE SWITCH SENSE FUSED
TN/RD SERVO B(+)
—|_S/C VAG SOL CONTROL SOLENOIDS DB/RD
LG/RD S/C BRAKE b BRAKE
S/C VENT SOL CONTROL SW OUTPUT H:f[) LAMP
CS ? SWITCH
BK
BK 1
1 =10
- BRAKE
LAMPS

FIG. 1

80p099e0
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TEST TC-86A | CONTINUED - REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

TEST TC-86A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
CLOCK SPRING
HARNESS
CONNECTOR.**

MEASURE RESISTANCE|
OF S/C SWITCH SIGNAL
CIRCUIT FROM PCM TO

REPAIR THE OPEN
IS THE RESISTANCE NO |S/C SWITCH SIGNAL
BELOW 5.0 OHMS? CIRCUIT PCM TO

CLOCK SPRING CONN.
FIG. 1

CLOCK SPRING.*

YES

REPAIR THE OPEN

S/C SWITCH SIGNAL

CIRCUIT AT CLOCK
SPRING.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-86B | REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

Perform TEST TC-86A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

SPEED
_CONTROL
+. ON/CFF |
POWERTRAIN CLOCK- s
CONTROL SPRING R S
MODULE BRYL
(] SENSOR GRGUND
RD/LG
SPEED CONTROL SW SIGNAL

37 YL/RD

12-VOLT SUPPLY

|9|

WT/PK
= BRAKE SWITCH SENSE FUSED
TN/RD SERVO Bt
SOLENOQIDS
E 8/C VAC SOL CONTROL DB/RD
LG/RD ‘“‘1’1 5/C BRAKE [ 911 %] . BRAKE
S/C VENT SOL CONTROL swouTtPuT| § LAMP
| C5 000 s o i, SWITCH
r\.UUL/-T BK
BK
1 = T0
- BRAKE
LAMPS
80L0DYYEO

Name of Code: Speed Control Switch Always High
When monitored: With the ignition key on.

Set condition: An open condition is detected in the speed control
on/off switch circuit.

Theory of operation: This circuit is monitored continuously by the
PCM whenever the ignition is turned on. The trouble code sets if
the voltage in this circuit is above 4.7 volts for more than 1 second.

Possible causes:

> Mux switch circuit shorted to power
> Mux switch circuit open

> Open on/off switch

> PCM failure

805005a6
FIG. 1

198




TEST TC-86B | REPAIRING - SPEED CONTROL SWITCH ALWAYS HIGH

Perform TEST TC-86A Before Proceeding

AT THIS TIME THE

START TEST CONDITION REQUIRED
TC-86B TO SET THIS TROUBLE
CODE IS NOT PRESENT.
FIG. 1

WITH THE DRB, WATCH
SWITCH VOLTAGE WHILE
WIGGLING WIRING, PCM

TO SPEED CONTROL
ON/OFF SWITCH.

WAS VOLTAGE ABOVH REPAIR THE WIRING
4.9 VOLTS AT ANY YES AT THE POINT WHERE
TIME WHILE VOLTAGE FLUCTUATES
WIGGLING? WHEN HARNESS IS
WIGGLED.*
NO

PROBLEM DOES NOT
EXIST AT THIS
TIME.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-87A

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL SWITCH ALWAYS LOW

Name of code: Speed Control Switches

When monitored: With the ignition key on, and battery voltage POWERTRAIN CLOCK- i ILEFT
greater than 10.4 volts. CONTROL SPRING UL T8ET_usioe
MODULE BR/YL a7
Set condition: When switch voltage is less than 4.5 volts for 2 E SENSOR GROUND REsUME, | |
: RD/LG A ACCELY |
minutes. SPEED CONTROL SW SIGNAL CANCEL] I RIGHT
[car] YL/RD Se—md | SIDE
Theory of operation: A single wire referenced to sensor return E 12-VOLT SUPPLY —_LoAST |
ground is used to sense steering wheel mounted switches. Each
switch has an associated resistance valve. The switch resistance WT/PK
forms a voltage divider with the PCM's internal pull up resistor to 5 Coa | _CRAKE SWITCH SENSE FUSED
volts. The resistor divider creates a unique voltage at the PCM's SERVO B+
input pin thereby allowing multiple switches to be "multiplexed" on TN/RD SOLENOIDS
h ) S/C VAC SOL CONTROL
a single input. E DB/RD 1
LG/RD ML o 6 Brake ]%I: L B&lmja
S/C VENT SOL CONTROL
Possible causes: E g W OUTRUT *| "~ swiITCH
> Switch circuit shorted rx,UJL/J BK ‘
> PCM failure J_BK
> Shorted S/C switch 1 = 10
> One or more switch stuck or held closed - BRAKE
LAMPS
80aff507 80b099%e0
TJ/XJ BODY TJ/XJ BODY
POWERTRAIN
CONTROL MODULE
CONNECTORS
SPEED CONTROL
SWITCH CONNECTOR
1
2
CAV | COLOR | FUNCTION
A4 | BR/YL | SENSOR GROUND
CAV|COLOR| FUNCTION C4 | TN/RD | S/C VACUUM SOL CONTROL
1 | BR/YL |GROUND C5 |LG/RD |S/C VENT SOL CONTROL
2 | RD/LG | SPEED CONTROL SIGNAL C11| YL/RD | 12-VOLT SUPPLY
C24 |WT/PK | BRAKE SWITCH SENSE
C32 | RD/LG | S/C SWITCH SIGNAL
80ab3724 80b6b1ch

FIG. 1

FIG. 2
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TEST TC-87A

REPAIRING - SPEED CONTROL SWITCH ALWAYS LOW
Perform TEST DTC Before Proceeding

START TEST
TC-87A.

RECORIALL DTC'S

AND FREEZE FRAME

DATA, NOW ERASE
CODES BEFORE
PROCEEDING.

USING THE DRB,
READ THE S/C
SWITCH VOLTS.

ISTHE S/C SWITCH NO

AT THIS TIME THE
CONDITION REQUIRED

DISCONNECT THE
ON/OFF SWITCH
HARNESS
CONNECTOR.**

VOLTAGE BELOW 1.0 ——> TO SET THE TROUBLE
VOLTS? CODE IS NOT
PRESENT.*
YES
DID THE S/C SWITCH YES REPLACE THE S/C
VOLTS CHANGE TO [——> ON/OFF SWITCH.*
5.0 VOLTS?
NO

DISCONNECT THE
RESUME/ACCEL/CANCEL DID THE S/C SWITCH YE$ REPLACE THE S/C
SWITCH HARNESS VOLTS CHANGE TO ——> CANCEL SWITCH.*
CONNECTOR.** 5.0 VOLTS?
NO
KEY OFF. WAIT ONE THE S/C SIGNAL
MINUTE. USING AN CIRCUIT AND THE IS THE RESISTANCE |YES REPAIR S/C SIGNAL
OHMMETER, MEASURE SENSOR GROUND ——> BELOW 5.0 OHMS?——>| CIRCUIT SHORTEpP TO
THE RESISTANCE CIRCUIT. SENSOR GROUND.*
BETWEEN... FIG. 1
NO
USING AN OHMMETER,
DISCONNECT THE PCM MEASURE RESISTANGE IS THE RESISTANCE| NO REPLACE THE
HARNESS OF THE S/C SWITCH ——> BELOW 5.0 OHMS? |——> POWERTRAIN CONTROL
CONNECTORS.** SIGNAL CKT TO GND. MODULE.*

FIG. 2

YES

REPAIR S/C SWITCH
SIGNAL CIRCUIT FOR
A SHORT TO
GROUND.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-101A

REPAIRING - FUEL PUMP (SYSTEM) RELAY CONTROL CIRCUIT

Perform TEST DTC Before Proceeding

TJ BODY
oB DG/NT
TO FLSZD IGN FUEL PUMP
IGNITION O/ \AC SW OUTPUT RELAY QUTPUT 1
SWITCH
6 3 4
POWERTRAIN 86 87
CONTROL [ BK ——
MODULE GND —
FUEL PUMP| =
RELAY =
BR h DG/BK
FUFI_PLIMP 85 30 FIé(SF)D
RELAY CONTROL +)
c19 o Oo—p TO
BATTERY
DB/ G
FUEL LEVEL SENSOR SIGNAL
26
BR/YL
Ad SCNSOR GROUND
80b6f0ce
XJ BODY DBWT
_— TO Fused Ign
Sw Output
IGNITION g—Q-f \ ~O——
SWITCH DG/WT
Fuel Pump
Relay Output 1
86 87
9 IE 4
FUEL PUMP — BK |
RELAY [ Gnd ==
L
POWERTRAIN
CONTROL 85 80
MODULE
BR DG/BK
Fuel Pump Fused F16
Relay Control B
cro : L 20 6\ ;o0
BATTERY
DBILG
Fuel Level
Sensor Signal
C26
BR/YL
m Sensor Ground
80b6f0d4

Name of code: Fuel Pump Relay Control 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 fuel
pump relay control circuit.

Theory of operation: The fuel pump relay controls the 12-volt
source to the fuel pump. The relay is located in the power distribution
center (PDC). 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. 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 fuel
pump relay control circuit ground.

Possible causes:

> Relay coil open or shorted

Fused ignition switch output circuit open

Fuel pump relay control circuit is open or shorted
Inoperative circuit driver in powertrain control module
Connector terminals

Connector wires

VVVVYV

3350206
FIG. 1
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TEST TC-101A

REPAIRING - FUEL PUMP (SYSTEM) RELAY CONTROL CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-101A.

KEY ON. USING THE

DRB, ACTUATE THE

FUEL PUMP RELAY.

IS THE FUEL PUMP
RELAY CLICKING?

YES

CONTINUE TEST
TC-101A ON THE
NEXT PAGE.

THE CONDITION

USING THE

REQUIRED TO SET SCHEMATIC AS A WERENY PROBLEMS REPAIR AS
THE TROUBLE CODE GUIDE, INSPECT THE FOUND? NECESSARY .*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

USING THE DRB,
ACTUATE THE FUEL
PUMP RELAY.

WIGGLE THE WIRING
HARNESS FROM THE
RELAY TO THE
POWERTRAIN CONTROL

MODULE.

DID THE RELAY
CLICKING STOP OR
BECOME IRREGULAR|

WHEN WIGGLING THE
WIRES?

REPAIR CIRCUIT AS
NECESSARY WHERE|
WIGGLING CAUSED THE
CLICKING TO STOP OR
BECOME IRREGULAR.

NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-101A

CONTINUED - REPAIRING - FUEL PUMP (SYSTEM) RELAY CONTROL CIRCUIT

T1J BODY POWER DISTRIBUTION CENTER (PDC) XJ BODY POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION) ., _ (RELAY SECTION
=, b
FUEL PUMP G ‘g I — EJ
RELAY h — — ||
g P D!]:l DD:. q FUEL PUMP .
¢ ) RELAY
20 18 0B (=), = —
EL I EH LA |
\[ =TSN oL 2 5 | a
—FL G0N H) & ||
| « g
SIS\ I - I Ep
d =2 U~ \ ° -
4 = = —= = [F ‘ .
N s Eqlp
3 ~ &
s g
CAV_|COLOR]| FUNCTION CAV_| COLOR | FUNCTION
2 (30) | DG/BK | FUSED B(+)
16(30)) DG/BK | FUSED B(+) 8(87) | DG/WT | FUEL PUMP RELAY OUTPUT
17(87)| DG/WT | FUEL PUMP RELAY OUTPUT
18(86)| DB | FUSED IGNITION SWITCH OUTPUT 4 (86) | DB/WT | FUSED IGNITION SWITCH OUTPUT
20(85)| BR |FUEL PUMP RELAY CONTROL sobbi0e 6(85 | BR |FUEL PUMP RELAY CONTROL
© 80b6f0e0
FIG. 1 FIG. 2
TJ BODY XJ BODY
30
85
87A
87 86
80b76e97 80b76e98
FIG. 3 FIG. 4
TJ BODY XJ BODY

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

COLOR | FUNCTION

BR FUEL PUMP RELAY CONTROL

FUEL PUMP
RELAY CONNECTOR
CAV |COLOR| FUNCTION
16 (30) | DG/BK | FUSED B(+)
17 (87) | DG/WT | FUEL PUMP RELAY OUTPUT
18(86) | DB | FUSED IGNITION SWITCH OUTFUT
16 20(85)| BR |FUEL PUMP RELAY GONTROL
80b76ect
FIG. 5

POWERTRAIN

CONTROL MODULE
GREY CONNECTOR

COLOR | FUNCTION

BR

FUEL PUMP RELAY CONTROL

FUEL PUMP
RELAY CONNECTOR
(IN PDC)

COLOR| FUNCTION

) | DG/BK
) | DB/WT
)| BR

) | DG/WT

FUSED B(+)
FUSED IGNITION SWITCH O

FUEL PUMP RELAY CONTROL
FUEL PUMP RELAY OUTPUT

UTPUT

FIG. 6

80b76sc7

204




TEST TC-101A

CONTINUED - REPAIRING - FUEL PUMP (SYSTEM) RELAY CONTROL CIRCUIT

TEST TC-101A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
FUEL PUMP RELAY .**

USING A VOLTMETER,

MEASURE THE FUSED

IGN SWITCH OUTPUT

CKT AT RELAY CONN.
FIG.1 OR 2

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

NO

REPAIR THE FUSED
IGN SWITCH OUTPUT
CIRCUIT FOR AN
OPEN.*

YES

USE AN OHMMETER IN
THE FOLLOWING

MEASURE THE
RESISTANCE BETWEEN

TERMINALS 85 AND 86

IS THE RESISTANCE

N(

BETWEEN 70 TO 90

D

REPLACE FUEL PUMP
RELAY .*

HARNESS
CONNECTOR.**

DISCONNECT THE PCM

MEASURE THE FUEL
PUMP RELAY CONTRO

i

CKT AT PCM TO GND.
FIG.5 ORG6

IS THE RESISTANCE
BELOW 5.0 OHMS?

STEP. OF THE FUEL PUMP OHMS?
RELAY. FIG.3 OR 4
YES
KEY OFF. USING AN OHMMETER, REPAIR THE FUEL

ES PUMP RELAY CONTROL

CIRCUIT FOR A
SHORT TO GROUND.*

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE OF THE
FUEL PUMP RELAY
CONTROL CIRCUIT...

BETWEEN THE PCM AND
THE FUEL PUMP RELAY.

FIG.5 OR6

IS THE RESISTANCE
BELOW 5.0 OHMS?

NQ

REPAIR THE FUEL

PUMP RELAY CONTROL

CIRCUIT FOR AN
OPEN.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-114A

REPAIRING - P/N SWITCH STUCK IN PARK OR GEAR
Perform TEST DTC Before Proceeding

XJ BODY (2.5L)

TO
POWERTRAIN STARTER
CONTROL
MODULE BKWT RELAY P/NSF‘;ﬁTSg:ION
P/N Position I
i 2
|A6 Switch Sense /
BR/LG =
Back-Up
Lamps Feed 3 _/ 1

80b6f0de

BACK-UP
LAMPS

15 AMP

WT
TO FUSED
IGNITION
SWITCH
OUTPUT

TJ BODY (2.5L AND 4.0L)

POWERTRAIN STATF?I'ER
WODULE s P POSITION
P/N Position
E Switch Sense I 2 '/.:L
VT/BK =
Back-Up

Lamps Feed 3

o oI

TO
BACK-UP
LAMPS
VT/WT

TO FUSED
IGNITION
SWITCH
OUTPUT

80b11885

XJ BODY (4.0L)

—» FUSED IGN SW

TRANSMISSION OUTPUT
TCM RANGE
TRS 1-2 SENSE SENSOR =
[z - ®
TRS 3 SENSE
| 9 @
=] TRSODSENSE| o /.
TRS R SENSE
(] o BK/WT
T\_E P/N Switch Sense E
TO BACKUP g J‘
LAMPS 0
Ll_;>B—K_L STARTER
——  RELAY

80b76ecH

Name of code: Park/Neutral Switch Failure (Sense Circuit)

When monitored: With the transmission in park, neutral,
or drive and not in limp-in mode.

Set condition: This code is set if the PCM detects an
incorrect park/neutral switch state for a given mode of
vehicle operation.

Theory of operation: The park/neutral position switch is
used to communicate whether or not the transmission is
in park or neutral to the PCM. When the transmission is
in park or neutral, the park/neutral position switch sense
circuit is grounded.

Probable causes:

> Gonnector terminals and/or wires
> Park/neutral switch failure

> Mechanical transmission problem
> PCM failure

80aa0f39

FIG. 1
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TEST TC-114A

REPAIRING - P/N SWITCH STUCK IN PARK OR GEAR
Perform TEST DTC Before Proceeding

START TEST
TC-114A.

KEY ON. USING THE
DRB, OBSERVE
PARK/NEUTRAL
SWITCH INPUT
STATE.

MOVE THE GEAR
SELECTOR FROM PARK
TO REVERSE WHILE
OBSERVING THE DRB

DISPLAY.

DID THE DRB NO CONTINUE TEST
DISPLAY "P/N" AND TC-114A ON THE
"D/IR"? NEXT PAGE.
YES

AT THIS TIME, THE INSPECT THE WIRING
CONDITION REQUIRED AND CONNECTORS WERE ANY PROBLE YES REPAIR AS
TO SET THE CODE IS RELATING TO PARK FOUND? NECESSARY .*
NOT PRESENT. NEUTRAL POSITION
FIG. 1 SWITCH.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFORAMTION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-114A | CONTINUED - REPAIRING - P/N SWITCH STUCK IN PARK OR IN GEAR

ALL OTHERS

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV| COLOR | FUNCTION
A6 | BKAWT |PARK/NEUTRAL POSITION SW SENSE (%J 2.51)
A6 | BR/LB | PARK/NEUTRAL POSITION SW SENSE (TJ 2.5L, 4.0L}

A6

PARK/NEUTRAL
POSITION SWITCH
CONNECTOR

XJ 2.5L AT

V| COLOR |FUNCTION

WT  |FUSED IGNITION SWITCH QUTPUT
BK/WT |PARK/NEUTRAL POSITION SW SENSE
BR/LG |BACK-LIP LAMPS FEED

EER g | o

TJ 2.5L AND 4.0L A/T

V| COLOR |FUNCTION

VT/WT |FUSED IGNITION SWITCH QUTPUT
BR/LB |PARK/NEUTRAL POSITION SW SENSE
VT/BK |BACK-UP LAMPS FEED

R | o

80b76ec8
FIG. 1

XJ BODY 4.0L POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION
A6 | BKWT | PARK/NEUTRAL POSITION SWITCH SENSE

TRANSMISSION
RANGE SENSOR CONNECTOR

CAV | COLOR | FUNCTION

7 BK/WT | PARK/NEUTRAL
POSITION SWITCH
SENSE

8 BK GROUND

80ah373a

FIG. 2
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TEST TC-114A

CONTINUED - REPAIRING - P/N SWITCH STUCK IN PARK OR IN GEAR

TEST TC-114A
CONTINUED FROM
PREVIOUS PAGE.

MOVE THE GEAR
SELECTOR TO THE
PARK POSITION. KEY
OFF.

DISCONNECT THE PCM

USE AN OHMMETER IN

HARNESS > THE FOLLOWING
CONNECTORS.** STEP.
MEASURE THE OBSERVE OHMMETHR DID THE RESISTANCE
RESISTANCE BETWEEN DISPLAY WHILE MOVING CHANGE FROM BELO YES REPLACE THE
THE P/N SWSENSE —>{ GEAR SELECTOR FROM 10.0 OHMS TO ABOVE ——>| POWERTRAIN CONTROQL
CIRCUIT AT THE PCM PARK TO REVERSE AND 10.0 OHMS? MODULE.*
AND GND. FIG.1 OR 2 BACK TO PARK.
NO

WAS THE RESISTANCE| NO
BELOW 10.0 OHMS AT
ALL TIMES?

CONTINUE TEST
TC-114A ON THE
NEXT PAGE.

YES

DISCONNECT THE P/N
POSITION SW

CONNECTOR (TRANS
RANGE SENSOR)
HARNESS CONN.

MEASURE THE
RESISTANCE BETWEEN
THE P/N SWITCH SENSE|
CIRCUIT AND GROUND.
FIG.1 OR 2

IS THE RESISTANCE YES REPAIR P/N SWITCH
BELOW 5.0 OHMS? ——> SENSE CKT FOR A

SHORT TO GROUND.*

NO

REPLACE
PARK/NEUTRAL
POSITION SW OR
(TRANSMISSION
RANGE SENSOR).*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-114A | CONTINUED - REPAIRING - P/N SWITCH STUCK IN PARK OR GEAR

ALL OTHERS

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV| COLOR | FUNCTION
A6 | BKAWT |PARK/NEUTRAL POSITION SW SENSE (%J 2.51)
A6 | BR/LB | PARK/NEUTRAL POSITION SW SENSE (TJ 2.5L, 4.0L}

A6

PARK/NEUTRAL
POSITION SWITCH
CONNECTOR

XJ 2.5L AT

V| COLOR |FUNCTION

WT  |FUSED IGNITION SWITCH QUTPUT
BK/WT |PARK/NEUTRAL POSITION SW SENSE
BR/LG |BACK-LIP LAMPS FEED

EER g | o

TJ 2.5L AND 4.0L A/T

V| COLOR |FUNCTION

VT/WT |FUSED IGNITION SWITCH QUTPUT
BR/LB |PARK/NEUTRAL POSITION SW SENSE
VT/BK |BACK-UP LAMPS FEED

R | o

80b76ec8
FIG. 1

XJ BODY 4.0L POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION
A6 | BKWT | PARK/NEUTRAL POSITION SWITCH SENSE

TRANSMISSION
RANGE SENSOR CONNECTOR

CAV | COLOR | FUNCTION

7 BK/WT | PARK/NEUTRAL
POSITION SWITCH
SENSE

8 BK GROUND

80ah373a

FIG. 2

210




TEST TC-114A | CONTINUED - REPAIRING - P/N SWITCH STUCK IN PARK OR GEAR

DISCONNECT THE P/N
POSITION S W
CONNECTQRRANS

RANGE SENSORY

TEST TC-114A
CONTINUED FROM
PREVIOUS PAGE.

MEASURE THE BETWEEN THE PCM
RESISTANCE OF THE CONNECTOR AND THE TEE RESISTANCE YES REPAIR THE OPEN
P/N SWITCH SENSE P/N SWITCH BELOW 5.0 OHMS? P/N SWITCH SENSE
CIRCUIT... CONNECTOR. CIRCUIT.*
FIG.1 OR2
NO
IS THIS VEHICLE REPLACE THE
EQUIPPED WITH A NO PARK/NEUTRAL

4-SPEED AISIN
TRANSMISSION?

POSITION SWITCH OR
(TRANSMISSION
RANGE SENSOR).*

YES

USING AN OHMMETER,
MEASURE THE GROUND

IS THE RESISTANCE
BELOW 5.0 OHMS?

CIRCUIT AT THE TRANS
RANGE HARNESS
CONNECTOR. FIG. 2

O

REPAIR THE OPEN IN
THE GROUND
CIRCUIT.*

YES

REPLACE THE
TRANSMISSION RANGE
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-115A | REPAIRING - POWER STEERING SWITCH FAILURE

Perform TEST DTC Before Proceeding

2.5L TJ/XJ

POWERTRAIN
COMTROL
MODULE
PIMwWFR STFFRTNG
PESSJRE SWITCH
Fower Steering p7
Pressure Switch Sense s
&1 & 9
Ground
4070103

Name of code: Power Steering Switch Failure

Whenmonitored: Withtheignitionkey onandengine running.

Set condition: With the vehicle above 40 mph for over 30
seconds, the power steering pressure switch remains open.

Theory of operation: The PCM monitors the power steering
pressure switch for a high pressure condition. The power
steering pressure switch signals the PCM whenever there is a
power steering load (pressure exceeding 500 psi). During this
condition, the PCM will adjust the RPM to prevent a possible
stall. The power steering switch is a normally closed switch.

Possible causes:

An open power steering switch

> Powertrain control module failure
> Connector terminals

> Connector wires

v

3220603
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TEST TC-115A | REPAIRING - POWER STEERING SWITCH FAILURE

Perform TEST DTC Before Proceeding

START ENGINE. WITH
DRB, MONITOR THE
P/S SW. TURN THE

STEERING WHEEL TO

BOTH EXTREMES.

START TEST
TC-115A

DID THE POWER

STEERING PRESSURE NO CONTINUE TEST

USING THE
SCHEMATIC, INSPECT
THE WIRING AND

HARNESSES.

WITH THE DRB
MONITOR THE P/S
SWITCH STATE,

SWITCH CHANGE TC-115A ON THE
STATE? NEXT PAGE.
YES
WERE ANY PROBLEMS YES REPAIR AS
FOUND? NECESSARY .*
NO
DID THE POWER ES REPAIR THE HARNESS
STEERING SWITCH AS NECESSARY .*

WHILE WIGGLING THE
HARNESS.

CHANGE STATE?

NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-115A | CONTINUED - REPAIRING POWER STEERING SWITCH FAILURE

2.5L TJ/XJ

POWER STEERING
SWITCH CONNECTOR

CAV [ COLOR | FUNCTION

BK GROUND
DB/BR | POWER STEERING PRESSURE SW SENSE (2.5L TJ/XJ)

N —

80b76i27
FIG. 1

2.5L TJ/XJ

POWER STEERING
SWITCH CONNECTOR

CAV | COLOR |FUNCTION

BK GROUND
2 DB/BR |POWER STEERING PRESSURE SW SENSE

—_—

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV |COLOR|FUNCTION

A12 | DB/BR |POWER STEERING PRESSURE SW SENSE (2.5L TJ/XJ}

BOb76f28
FIG. 2
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TEST TC-115A | CONTINUED - REPAIRING POWER STEERING SWITCH FAILURE

TEST TC-115A
CONTINUED FRO
THE PREVIOUS
PAGE.

ENGINE OFF, KEY
ON. DISCONNECT THH

CONNECT A JUMPER
WIRD THE POWER

POWER STEERING
PRESSURE SWITCH.**

STEERING PRESSURE
SWITCH CIRCUIT.
FIG. 1

WITH THE DRB,
MONITOR THE POWER
STEERING PRESSURE

TOUCH THE OTHEH
END OF THE JUMPER

R

DID THE POWER
STEERING PRESSU
SWITCH CHANGE

YES

RE

CONTINUE TEST
TC-115A ON THE

SWITCH. TO GROUND 5 TIMES. STATES? NEXT PAGE.
NO
USING AN OHMMETER REPAIR THE OPEN
DISCONNECT MEASURE THE P/S WAS THE RESISTANCE NO POWER STEERING
POWERTRAIN CONTROL| PRESSURE SW CKT BELOW 5.0 OHMS? PRESSURE SWITCH
MODULE.** FROM THE PCM TO CIRCUIT.*
THE CONN. FIG. 2
YES
MEASURE THE P/S REPAIR THE POWER
PRESSURE SWITCH WAS THE RESISTANCE YES STEERING PRESSURE
CIRCUIT AT THE P/S BELOW 5.0 OHMS? SWITCH CIRCUIT FOR
SWITCH TO GROUND. A SHORT TO
FIG. 1 GROUND.*

NO

REPLACE POWERTRAIN

CONTROL MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-115A | CONTINUED - REPAIRING - POWER STEERING SWITCH FAILURE

POWERTRAIN
COMTROL
MODULE
PIMwWFR STFFRTNG
PESSJRE SWITCH
Fower Steering p7
Pressure Switch Sense s
&1 & 9
Ground
4070103
2.5L TJ/XJ

POWER STEERING
SWITCH CONNECTOR

CAV |COLOR | FUNCTION

BK GROUND
DB/BR | POWER STEERING PRESSURE SW SENSE (2.5L TJ/XJ)

N —

gsobvef27
FIG. 1
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TEST TC-115A

CONTINUED - REPAIRING - POWER STEERING SWITCH FAILURE

TEST TC-115A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING AN OHMMETER,
MEASURE THE GROU
CKT AT PS PRESSURE
SWITCH CONNECTOR.
FIG. 1

ND IS RESISTANCE

BELOW 5.0 OHMS?

NO REPAIR OPEN GROU

CIRCUIT.*

YES

REPLACE POWER
STEERING PRESSURE

SWITCH.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-118A | REPAIRING - FUEL SYSTEM RICH 1/1 RICH

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

Name of Code: Fuel System Rich

When monitored: With the engine running in closed loop mode and the ambient/
battery temperature above 20°F and altitude < 8000 ft.

Set condition: The PCM conducts a test to determine whether the fuel system is
running too rich. If this happens for 2 trips, the MIL illuminates and a trouble code
is stored. The MIL remains on for more than one trip but goes out if the conditions
that set the code are not found on subsequent trips.

Theory of operation: The catalytic converter warks bast when the air/fusl (A/F) ratio
is at or near the optimum of 14.7 to 1. The PCM maintains this optimum air/fuel ratio
by making short-term correcticns in the fuel injector pulse width based or the
upstream O2 sansar output. The PCM uses the programmed memory as a self-
galibration tool to compensate for variations in engine specifications, sensor
tolerances, and engine fatigue over the life span of the engine. Monitoring the actLal
air/fuel ratio with the upstream Q2 sensor ishort term) and comparing it to the
program {long-term or adaptive) memory determines whether the fual system is
operating within the limits needed to pass an emission test. If a malfunction prevents
the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> (Catalyst plugged

» Powertrain contral module
> Engineg parts tolerance

> Injectors stuck open

> MAP sensor

= 02 sensor (upstream)

> Fuel pressure regu ator

> Wiring harness/connectors

80660077

FIG. 1
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TEST TC-118A

REPAIRING - FUEL SYSTEM RICH 1/1 RICH
Perform TEST DTC Before Proceeding

START TEST
TC-118A.

NOTE: REPAIR ALL ARE THERE ANY PERFORM TH
OTHER 02 SENSOR OTHER TROUBLE YES DTC TEST OR
RELATED TROUBLE CODES ORT.S.B.’S T.S.B’S THAT
CODES AND T.S.B.'S THAT APPLY? APPLY.
BEFORE PROCEEDING.
NO

NOTE:

REFER TO FIGURE 1 PERFORM 02 HEATER DID TEST TC-103A NQ REPAIR AS
FOR POSSIBLE TEST TC-103A. PASS? NECESSARY .*
TROUBLE CODE

CAUSES.
YES
PERFORM DID TEST NTC-5A NO REPAIR AS
FUEL DELIVERY TEST NECESSARY .*
NTC-5A. PASS?
YES

KEY ON, ENGINE
OFF. READ THE

1/1 O2 SENSOR LONG
TERM ADAPTIVE
MEMORY VALUE.

IS THE LONG TERM THE CONDITION
ADAPTIVE MEMORY NO| REQUIRED TO SET THIS

BETWEEN TROUBLE CODE IS NO
-18% TO -25%7 LONGER PRESENT.
TEST COMPLETE.*

YES

PERFORM TEST
TC-118B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

219

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-118B

Perform TEST TC-118A Before Proceeding

REPAIRING - FUEL SYSTEM RICH 1/1 RICH

TJ BODY

POWERTRAIN
CONTROL
MODULE TN/WT ASD
Downstream ] RELAY
Oxygen Sensor _m
Signal -
AZ25 DOWNSTREAM
DG/PK OXYGEN SENSOR
ASD T
Relay Output
ci2 )
’ OR/DG Fo1
ASD Relay Output
BR/YL
Ad Sensor Ground BK 10
BK/DG Ground IGNITION COILS,
Upstream Qxygen L. GENERATOR, AND
A4 Sensor Signal - INJECTORS
=i
UPSTREAM
OXYGEN SENSOR 80b118a1
XJBODY  powWERTRAIN
CONTROL
MODULE
Downsirear —__ ASDRELAY
Oxygen Sensorﬁ:@: \\\\\\"
ol [
A25|——>9n2 DOWNSTREAM | =
DG/OR OXYGEN SENSOR | T
ASD
C12 Relay Output S R
ASD Relay G F23
BR/YL Qutput
Ad SensorGroundﬂ BK 10
BK/DG ._MO'—_L IGNITION COILS,
Upstream Oxygen 1 GENERATOQR, AND
Ao Sensor Signal - INJECTORS

UPSTREAM

OXYGEN SENSOR 80b118a2
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TEST TC-118B | REPAIRING - FUEL SYSTEM RICH 1/1 RICH

Perform TEST TC-118A Before Proceeding

Using the test schematic as a guide, make sure all the wiring and connectors are okay.

Perform each of the following tests in the order listed below. If a test passes, continue to the next
until the problem is found.

FUel Pressure. . . ... TEST NTC-5A
Coolant Temperature SENSOT. . . ..o vt e e TEST NTC-6A
Throttle POSItion SENSOr . . ... ... TEST NTC-7A
MAP SENSOT. . . oo TEST NTC-8A
Engine Mechanical Systems. . ... . .. . TEST NTC-13A
Evaporative EmMISSION SENSOr . . ...ttt e TEST NTC-17A

221
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TEST TC-119A | REPAIRING - FUEL SYSTEM LEAN 1/1 LEAN

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

Name of Code: Fuel System Lean

When monitored: With the engine running in closed lcop mode and the ambient/battery
temperature above 20°F and altitude < 8000 ft.

Set condition: The PCM conducts a test to dstermine whether the fuel system is running
too lzan. I7 this happens for 2 trips, the MIL iluminates and a trouble code is storec.

The MIL remains on for more Lhan one rip bul goes oul il the condilions thal sal lhe code
are not found on subsequent trips.

Theory of operation: The catalytic converter workg best when the air/fuel (A/F) ratio is at
or near the optimum of 14.7 to 1. Thae PCM maintains this optimum air/fuzl ratic by makirg
short-term corrections in the fuel injector pulse width based cn the upstream O2 sensor
cutput. The PCM uscs the pregrammed mamory as a scif-caliaration teol to compensate
for variations in enging specifications, sensor tolerances, and engine fatigue cvar the life
span of the engine. Monitoring the actual air/fuel ratic with the upstream 02 sensor (shor:
term) and comparing it to the program {long-term or adaptive; memory determines whether
the fuel system is operating within the limits needed to pass an emission test. If a malfunc-
tion prevents the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> |gnition coil > Injectors stuck closed

> Powertrain control module > MAP sensor

> Engine parts tclerance > 02 sensor (upstream)

> Exhaust pipe manifold > Fuel pressure regulator

> Fuel pump > Fuel pump relay

> Fusl pump inlst filter = Spark plugs

> [gnition secondary wires > Wiring harness/connactors

= Low fuel level 80660063
FIG. 1
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TEST TC-119A

Perform TEST DTC Before Proceeding

REPAIRING - FUEL SYSTEM LEAN 1/1 LEAN

START TEST
TC-119A.

NOTE: VERY LOW FUEL
LEVEL COULD CAUSE

[HIS TROUBLE CODE TO

SET. MAKE SURE TANK

IS AT LEAST 1/4 FULL

DID THE VEHICLE
RUN OUT OF FUEL

ERASE TROUBLE

YES CODES.

SHORTLY BEFORE
COMING IN?

TEST COMPLETE.*

NO

REFER TO ARE THERE ANY PERFORM TH
FIGURE 1 WITH THE DRB, READ OTHER TROUBLE YES DTC TEST OR
FOR POSSIBLE ALL TROUBLE CODES. CODES ORT.S.B.'S THE T.S.B.'S
TROUBLE CODE THAT APPLY? THAT APPLY.
CAUSES.
NO
PERFORM DID TEST NTC-3A NO REPAIR AS
FUEL DELIVERY TEST NECESSARY .*
NTC-3A. PASS?
YES

START THE ENGINE

AND ALLOW IT TO
REACH NORMAL
OPERATING
TEMPERATURE.

CHECK EXHAUST
SYSTEM FOR LEAKS
BETWEEN ENGINE AN

ARE THERE ANY
EXHAUST LEAKS?

YES REPAIR OR REPLACE
EXHAUST COMPON

kil

THE O2 SENSORS.

AS NECESSARY .*

NO

CYCLE KEY OFF,
THEN ON.

READ THE
1/1 02 SENSOR LONG
TERM ADAPTIVE

MEMORY VALUES.

ARE ANY OF THE
LONG TERM ADAPTIVE
MEMORY BETWEEN

IYES

THE CONDITION
REQUIRED TO SET THIS
TROUBLE CODEISN

)

+20% AND +32%?

LONGER PRESENT.
TEST COMPLETE.*

NO

PERFORM TEST
TC-119B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-119B

Perform TEST TC-119A Before Proceeding

REPAIRING - FUEL SYSTEM LEAN 1/1 LEAN

TJ BODY

POWERTRAIN
CONTROL
MODULE TN/WT ASD
Downstream ] RELAY
Oxygen Sensor _m
Signal -
AZ25 DOWNSTREAM
DG/PK OXYGEN SENSOR
ASD T
Relay Output
ci2 )
’ OR/DG Fo1
ASD Relay Output
BR/YL
Ad Sensor Ground BK 10
BK/DG Ground IGNITION COILS,
Upstream Qxygen L. GENERATOR, AND
A4 Sensor Signal - INJECTORS
=i
UPSTREAM
OXYGEN SENSOR 80b118a1
XJBODY  powWERTRAIN
CONTROL
MODULE
Downsirear —__ ASDRELAY
Oxygen Sensorﬁ:@: \\\\\\"
ol [
A25|——>9n2 DOWNSTREAM | =
DG/OR OXYGEN SENSOR | T
ASD
C12 Relay Output S R
ASD Relay G F23
BR/YL Qutput
Ad SensorGroundﬂ BK 10
BK/DG ._MO'—_L IGNITION COILS,
Upstream Oxygen 1 GENERATOQR, AND
Ao Sensor Signal - INJECTORS

UPSTREAM

OXYGEN SENSOR 80b118a2
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TEST TC-119B | REPAIRING - FUEL SYSTEM LEAN 1/1 LEAN

Perform TEST TC-119A Before Proceeding

Using the test schematic as a guide, make sure all the wiring and connectors are okay.

Perform each of the following tests in the order listed below. If a test passes, continue to the next
until the problem is found.

FUel Pressure. . . ... TEST NTC-5A
Coolant Temperature SENSOT. . . ..o vt e e TEST NTC-6A
Throttle POSItion SENSOr . . ... ... TEST NTC-7A
MAP SENSOT. . . oo TEST NTC-8A
Engine Mechanical Systems. . ... . .. . TEST NTC-13A
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TEST TC-126A

Perform TEST DTC Before Proceeding

REPAIRING - 1/2 02 SENSOR SHORTED TO VOLTAGE

TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE 1wt ASD MODULE  \/wT ASD RELAY
Downstream RELAY Downstream
Oxygen Sensor Oxygen Sensor
i | ignal
@ Signa DOWNSTREAM | .., [A25] Signa DOWNSTREAM | =
DG/PK OXYGEN SENSOR | == DG/OR OXYGEN SENSOR 71
ASD ASD
Relay Output Relay Output
c12 ci12
l: ( OR/DG Fo1 I: DG/WT
ASD Relay Output ASD Relay
BR/YL BR/YL Output
EAA' Sensor Ground BK l:M Sensor Ground BK
Ground TO Ground TO
BK/DG IGNITION COILS, BK/DG IGNITION COILS,
Upstream Oxygen L GENERATOR, AND Upstream Oxygen L GENERATOR, AND
Ao Sensor Signal - INJECTORS A Sensor Signal - INJECTORS
A:@m
UPSTREAM UPSTREAM
OXYGEN SENSOR 80b118a1 OXYGEN SENSOR 80b118a2
Name of code: Downstream O2 Sensor Shorted To Voltage
When monitored: With the engine running and coolant temperature at
180° F for 4 minutes or more.
Set condition: The downstream oxygen sensor signal is above 1.5 volts.
Two trips are required with the condition present to set the code.

JTEC 02 SENSOR CONFIGURATION Theory of operation: Effective control of exhaust emissions is achieved
by an oxygen feedback system. The downstream oxygen sensor (02S),
which is located in the exhaust path after the catalyst. It monitors the

TJ25L 11 UPSTREAM XJ2.5L 1/1 UPSTREAM oxygen content of the exhaust gas as it leaves the catalyst. Once the
TJ2.5L 1/2 DOWNSTREAM XJ2.5L 1/2 DOWNSTREAM sensor reaches its normal operating temperature of 300 - 350 degrees
Celsius, it generates a voltage inversely proportional to the amount of
oxygen in the exhaust. The PCM uses this voltage along with that of the
TJ40L 1/1 UPSTREAM XJ4.0L 171 UPSTREAM upstream oxygen sensor to calculate the efficiency of the catalytic converter.
TJ4.OL 1/2 DOWNSTREAM XJ4.0L 1/2 DOWNSTREAM

80b7€ec3

Possible causes:

Sensor output wire shorted to a power circuit
® 02 sensor failure

® Powertrain control module failure

® Connector terminal/wires

® Open O2 sensor signal circuit

80aa4be

FIG. 1
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TEST TC-126A

Perform TEST DTC Before Proceeding

REPAIRING - 1/2 02 SENSOR SHORTED TO VOLTAGE

START TEST
TC-126A.

START ENGINE, LET
IDLE FOR AT LEAST
5 MINUTES.

USING THE DRB,
READ THE 1/2 02

ISTHE 1/2 02
SENSOR VOLTAGE

SENSOR VOLTAGE.

ABOVE 1.5 VOLTS?

ES

NO

AT THIS TIME, THE
CONDITIONS REQUIRED
TO SET THE CODE ARE

NOT PRESENT.
FIG. 1

USING THE
SCHEMATIC AS A
GUIDE, INSPECT THE

CONTINUE TEST
TC-126A ON THE
NEXT PAGE.

WERE THERE ANY
PROBLEMS FOUND?

WIRING.

REPAIR AS
NECESSARY.*

NO

REFER TO GENERAL
INFO 3.3.2 FOR

ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-126A

CONTINUED - REPAIRING - 1/2 O2 SENSOR SHORTED TO VOLTAGE

TJ BODY

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

3 4
CAV | COLOR | FUNCTION
1 OR/DG | ASD RELAY QUTPUT
2 BK GROUND (HEATER)
3 BR/YL |SENSOR GROUND
4 TN/WT | OXYGEN SENSOR SIGNAL

80b6f0es
FIG. 1

XJ BODY

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

1
2
3
4
CAV | COLOR | FUNCTION
1 OR/DG | ASD RELAY QUTPUT
2 BK GROUND {HEATER)
3 BR/YL | SENSOR GROUND
4 TN/WT | OXYGEN SENSOR SIGNAL

80b&f0da
FIG. 2
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TEST TC-126A

CONTINUED - REPAIRING - 1/2 O2 SENSOR SHORTED TO VOLTAGE

TEST TC-126A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE 1/2
02 SENSOR HARNESS
CONNECTOR.**

USE A VOLTMETER |

THE FOLLOWING
STEP.

KEY ON. MEASURE
THE 1/2 O2 SENSOR
SIGNAL CIRCUIT...

BETWEEN THE 1/2 O2
SENSOR HARNESS
CONNECTOR AND
GROUND.
FIG.1 OR2

WAS THE VOLTAG
BETWEEN 4.0 AND

NO CONTINUE TEST

TC-126A ON TH

5.2 VOLTS?

YES

NEXT PAGE.

INSTALL A JUMPER AT THE 1/2 02 DID THE 1/2 02
WIRE FROM THE 1/2 SENSOR HARNESS SENSOR VOLTAGE YES REPLACE THE 1/2 O2
02 SENSOR SIGNAL CONNECTOR. OBSERVE DROP BELOW 1.0 SENSOR.*
CIRCUIT TO THE THE DRB. VOLTS?
SNESOR GROUND... FIG.1 OR 2
NO
DID THE 1/2 02
MOVE THE JUMPER TO AN ENGINE SENSOR VOLTAGE YES REPAIR THE SENSOR
WIRE FROM THE GROUND. OBSERVE DROP BELOW 1.0 GROUND CIRCUIT FPR
SENSOR GROUND... THE DRB. VOLTS? AN OPEN.*
NO

REPLACE THE PCM.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-126A

CONTINUED - REPAIRING -

1/2 02 SENSOR SHORTED TO VOLTAGE

TJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV

COLOR

FUNCTION

Ad
AZ5

C12

BR/YL
TNNT

DG/FK

SENSOR GROUND
DOWNSTREAM OXYGEN
SENSOR SIGNAL

ASD RELAY OUTPUT

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
{HARNESS SIDE)

CAV

COLOR

FUNCTION

IR S

ASD RELAY OUTPUT
GROUND (HEATER)
SENSOR GROUND
DOWNSTREAM OXYGEN
SENSOR SIGNAL

FIG. 1

BOb118a8

XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV

COLOR

FUNCTION

Ad
AZ5

C12

BR/YL
TNNT

DG/OR

SENSOR GROUND
DOWNSTREAM OXYGEN
SENSCOR SIGNAL

ASD RELAY OUTPUT

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

CAV

COLOR

FUNCTION

ENEA -

DGAWT
BK
BR/YL
TNMNT

ASD RELAY OUTPUT
GROUND (HEATER)
SENSOR GROUND
DOWNSTREAM OXYGEN
SENSOR SIGNAL

FIG. 2

80k118a9
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TEST TC-126A

CONTINUED - REPAIRING - 1/2 O2 SENSOR SHORTED TO VOLTAGE

TEST TC-126A
CONTINUED FRO

THE PREVIOUS

WAS THE VOLTAGE

ABOVE 5.2 VOLTS?

REPAIR THE SENSOR

YES SIGNAL CIRCUIT FQR

A SHORT TO
VOLTAGE. IF OKAY,
REPLACE PCM.*

NO

PAGE.
KEY OFF.

DISCONNECT THE PCM USE AN OHMMETER IN
HARNESS THE FOLLOWING

CONNECTOR.**

STEP.

MEASURE THE 1/2 02
SENSOR CIRCUIT
FROM THE 1/2 O2
SENSOR HARNESS
CONNECTOR...

TO THE PCM HARNESS$
CONNECTOR.

FIG.1 OR 2

WAS THE RESISTANCE
BELOW 5.0 OHMS?

N

O REPAIR THE SENSOR
SIGNAL CIRCUIT FOR
AN OPEN.*

YES

REPLACE THE PCM.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-132A

REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

Perform TEST DTC Before Proceeding

Name of Code: TPS Voltage Does Nct Agree with MAP

When monitored: With the engine running and no MAP sensor or TP sensor
trouble codes.

Set condition: Engine speed must be greater than 1600 RPM for all TPS

testing.

Theory of operation: The TP sensor contains a potentiometer that is
operated by the throttle blade shaft. As a throttle plate rotates, the TP sensor
provides a variable 0 to 5-volt signal to PCM. The voltage is 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 the PCM. The
sensor ground is provided by the PCM.

Possible causes:

> Failed powertrain control module
> TP sensor failure

> Mechanical failure

> Connector terminals

> Connector wires

> Vehicle speed

» MAP sensor

80660065

FIG. 1
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TEST TC-132A | REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

Perform TEST DTC Before Proceeding

START TEST
TC-132A.

WITH THE DRB READ
THE MAP SENSOR

VOLTAGE.

KEY ON, ENGINE
OFF. ISA MAP SENSOR YES PERFORM "DTC
USING THE DRB READ TROUBLE CODE TEST".
TROUBLE CODES. PRESENT?
NO
IS MAP SENSOR YES PERFORM TES
VOLTAGE BELOW 3.5 NTC-6A.
VOLTS?
NO

START ENGINE.

WITH THE DRB READ
THE MAP SENSOR
VOLTAGE.

DID THE MAP SENSOR|
VOLTAGE DROP FROM NO PERFORM TE
ABOVE 3.5 VOLTS TG NTC-6A.

BELOW 2.0 VOLTS?

YES

NOTE: TO HAVE A
CLEAR
UNDERSTANDING OF

CONTINUE TEST
TC-132A ON THE

THIS TROUBLE CODE
READ. FIG. 1

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-132A | CONTINUED - REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV| COLOR | FUNCTION

BR/YL | SENSOR GROUND
TP SENSOR SIGNAL
OR 5-VOLT SUPPLY

wWrR =
@,
L
-,
vy,

80b6f0e7

FIG. 1
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TEST TC-132A | CONTINUED - REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

CHECK THROTTLE
PLATE AND LINKAGE
FOR A BINDING

TEST TC-132A
CONTINUED FRO|
THE PREVIOUS

PAGE. CONDITION.
ENSURE THE
THROTTLE LINKAGE
IS AT THE IDLE
POSITION.
NOTE: TP SENSOR GND
CIRCUIT AND THE 5 DISCONNECT THE TP
VOLT SUPPLY CKT —> SENSOR.**
SWITCHED WILL CAUSE
THIS CODE TO APPEAR.
INSPECT TP SENSOR
WIRE COLORS FOR IS ANY TERMINAL YES CLEAN OR REPAIR
THE CORRECT DAMAGED PUSHED OB+ CONNECTOR AS
CAVITIES.** OR CORRODED? NECESSARY .*
FIG. 1
NO
WITH A VOLTMETER REPAIR THE OPEN 5
MEASURE THE 5 VOLT]| IS THE VOLTAGE YES VOLT SUPPLY
SUPPLY CIRCUIT. BELOW 5.0 VOLTS? > CIRCUIT TO TP
SENSOR.*
FIG. 1
NO
RECONNECT THROTTLE WITH THE DRB, READ IS THE THROTTLE
POSITION SENSOR THE THROTTLE POSITION SENSOR YE$ REPLACE THROTTLE
CONNECTOR. > POSITION SENSOR ——>{ VOLTAGE ABOVE 1.0 ——> POSITION SENSOR.*
TURN IGNITION ON VOLTAGE. VOLTS?
(ENGINE OFF).
NO
CONTINUETEST
TC-132A ON THE
NEXT PAGE.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-132A | CONTINUED - REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

POWERTRAIN
GROUND CONTROL
TO OTHER MODULE
THROTTLE SENSORS
POSITION
SENSOR
BR/YL
SENSOR GROUND
Ad
OR/CB
/. TP SENSOR GROUND o
' OR
5V SUPPLY N
TO OTHER
SENSORS

80b0d637
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TEST TC-132A

CONTINUED - REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

TEST TC-132A
CONTINUED FRO
THE PREVIOUS
PAGE.

WHILE MONITORING
THE DRB, SLOWLY
OPEN AND CLOSE THH

THROTTLE PLATE.

NOTE: YOU MUST

MOVE LINKAGE VERY IS THE VOLTAGE NQ REPLACE THROTTLE
SLOWLY WHILE CHANGE SMOOTH? POSITION SENSOR.*
LOOKING FOR A JUMP
IN VOLTAGE.
YES
WHILE MONITORING IS THE THROTTLE
THE DRB, OPEN THE POSITION SENSOR NO REPLACE THROTTLE
THROTTLE PLATE TO VOLTAGE ABOVE 3.5 POSITION SENSOR.*
WIDE OPEN VOLTS?
THROTTLE.
YES
USING THE SCHEMATIC WHILE MONITORING
AS A GUIDE, WIGGLE THE DRB, OBSERVE DID THE TPSENSOR YES REPAIR THE HARNESS

THE TP SENSOR
HARNESS AND
CONNECTORS TO PCM.

FOR THE TP SENSOR

VOLTAGE TO CHANGE.

VOLTAGE CHANGE AT
ANY TIME?

OR CONNECTORS A
NECESSARY .*

)

NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-148A

REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT LOCK-UP (TJ/XJ
BODY WITH 3 SPD AUTO TRANS)

Perform TEST DTC Before Proceeding

TJ/XJ BODY WITH 3 SPD AUTO TRANSMISSION

Name of code: Torq Conv Clu, No RPM Drop at Lockup

When monitared: When all of the following steps are taken.

1. None of the following matured or maturing t-ouble code conditions:

a) TGO solenoid circuit

b)  Any cam/crank-related code

¢} Vehicle speed signal

d)  Any TPS-relaled code

Battery voltage > 11.0 volts

Vehicle speed < 60 mph during siep 5.

Run vehicle in th rd gear at about 40 mph with torque converier unlocked for at least 10 seconds.

Apply 1/3 throttle while making sure fransmission does not downshiff. Bac< off on the throtile slightly unti
the 1orque converter locks. Keep the 1orque cowerter loc<ed far at least & seconds by holding the throttle
and vehicle speed constant.

]

Set conditien: Torque converier malfunctions that are detected are the 1orque converter not locking up properly
when desired, and the torque converter not unlocking p-operly when desired. A minimum amount of impravement in
torque converter efficlency Is expected afier the torque converter is locked. Th s expected minimum improvement
will not be seen when the torque converter is malfunctioning. Three consecutive test failures over one trip will store
the frouble code.

Theory of operation: The torque converier lock-up system locks 1he crankshaft to the output shafl of the
transmission when vehicle road luad is slable and {ransn ssion is in third gear. This aclion reduces irans nission oil
heating, and improves fuel economy. The lock-up system is controlled by the powertrain control module.

Possible causes:

YV ¥V ¥V ¥V V¥V VYV VY VYV

Drive wheel size is bigger than standard wheel size or smaller than spare wheel size
Low transmission oil level or pressure

Debris in fransmission oil

Incorrect speedo gear far the front wheels

PTU solenoid not securely connected ar stuck
Matlunclivning lock-up valve iniransmission

Hydraulie leak at torque converter lock-up eluteh

Worn out friction material on friction disc in torque converter
Failed gear box or differential

Powertrain contral module failure

Worn out connector terminals/wires

3380104

TJ/XJ BODY WITH 3 SPD AUTO TRANSMISSION

PUWERTRAIN

TORQUE
e CONVERTER

CLUTCH
Fused Ign
TO Sw Output SOLENOID

FUSED : N
IGN SV

TCC Solenoid/
Relay Control

Bl

4070105
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TEST TC-148A | REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT LOCK-UP (TJ/XJ
BODY WITH 3 SPD AUTO TRANS)

Perform TEST DTC Before Proceeding

IS THE THROTTLE
USING THE DRB, POSITION SENSOR YES PERFORM TEST
READ THE TROUBLE VOLTAGE TOO LOW TC-26A.

CODES. CODE SET?

START TEST
TC-148A

S~

w—Hum—+4 mMOoOO mMrWCOX-

NO

IS THE THROTTLE

POSITION SENSOR YES PERFORM TEST
VOLTAGE TOO HIGH TC-27A.
CODE SET?
NO
IS THE PCM FAILURE YES PERFORM TEST
EEPROM WRITE TC-49A.

DENIED CODE SET?

S~ i

NO

IS THE TORQUE
CONVERTER CLUTCH YES PERFORM TES
SOLENOID TROUBLE TC-12A.

CODE PRESENT?

i

NO

IS THE NO CRANK
REFERENCE SIGNAL YES PERFORM TES
AT PCM TROUBLE TC-40A.
CODE PRESENT?

B

NO
CONTINUE TEST
TC-148A ON THE
NEXT PAGE.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-148A

CONTINUED - REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT
LOCK-UP (TJ/XJ BODY WITH 3 SPD AUTO TRANS)

TJ/XJ BODY WITH 3 SPD AUTO TRANSMISSION

Name of code: Torq Conv Clu, No RPM Drop at Lockup

When monitared: When all of the following steps are taken.

1. None of the following matured or maturing t-ouble code conditions:

a) TGO solenoid circuit

b)  Any cam/crank-related code

¢} Vehicle speed signal

d)  Any TPS-relaled code

Battery voltage > 11.0 volts

Vehicle speed < 60 mph during siep 5.

Run vehicle in th rd gear at about 40 mph with torque converier unlocked for at least 10 seconds.

Apply 1/3 throttle while making sure fransmission does not downshiff. Bac< off on the throtile slightly unti
the 1orque converter locks. Keep the 1orque cowerter loc<ed far at least & seconds by holding the throttle
and vehicle speed constant.

]

Set conditien: Torque converier malfunctions that are detected are the 1orque converter not locking up properly
when desired, and the torque converter not unlocking p-operly when desired. A minimum amount of impravement in
torque converter efficlency Is expected afier the torque converter is locked. Th s expected minimum improvement
will not be seen when the torque converter is malfunctioning. Three consecutive test failures over one trip will store
the frouble code.

Theory of operation: The torque converier lock-up system locks 1he crankshaft to the output shafl of the
transmission when vehicle road luad is slable and {ransn ssion is in third gear. This aclion reduces irans nission oil
heating, and improves fuel economy. The lock-up system is controlled by the powertrain control module.

Possible causes:

YV ¥V ¥V ¥V V¥V VYV VY VYV

Drive wheel size is bigger than standard wheel size or smaller than spare wheel size
Low transmission oil level or pressure

Debris in fransmission oil

Incorrect speedo gear far the front wheels

PTU solenoid not securely connected ar stuck
Matlunclivning lock-up valve iniransmission

Hydraulie leak at torque converter lock-up eluteh

Worn out friction material on friction disc in torque converter
Failed gear box or differential

Powertrain contral module failure

Worn out connector terminals/wires

3380104

TJ/XJ BODY WITH 3 SPD AUTO TRANSMISSION

PUWERTRAIN

TORQUE
e CONVERTER

CLUTCH
Fused Ign
TO Sw Output SOLENOID

FUSED : N
IGN SV

TCC Solenoid/
Relay Control

Bl

4070105
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TEST TC-148A

CONTINUED - REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT
LOCK-UP (TJ/XJ BODY WITH 3 SPD AUTO TRANS)

START TEST CHECK TRANSMISSION IS THE FLUID LEVEL NO| REPAIR AS
TC-148A. FLUID AND FOR ANY ——> OKAND CLEAR FROM ——> NECESSARY .*
DEBRIS. CONTAMINATION?
YES
ROAD TEST VEHICLE DOES THE ENGINE
WHILE MONITORING RPM DROP WHEN THE YE CONTINUE TES
TCC STATE AND TCC STATE GOES TO TC-148A ON THE
ENGINE RPM WITH ON? NEXT PAGE.
DRB.
NO
DOES THE PAN
REMOVE OIL PAN AND CONTAIN EXCESSIVE YES REPAIR INTERNAL
CHECK FOR DEBRIS DEBRIS AND/OR IS —> TRANSMISSION
OR BURNT OIL. THE FLUID BURNT? PROBLEM.*
NO
ROAD TEST VEHICLE
REPLACE TCC USING THE DRB, WHILE MONITORING
SOLENOID. CLEAR CODES. —> THROTTLE ANGLE
USING THE DRB.
ACCELERATE VEHICLE
TO 60 MPH REPEAT THE
MAINTAINING A ACCELRATION TEST 4
CONSTANT 20 DEGREE TIMES.
THROTTLE ANGLE.
USING THE DRB, DID THE CODE NO
READ DTC'S RETURN DURING THE ——> TEST COMPLETE.*
ROAD TEST?
YES

REPLACE TORQUE
CONVERTER.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-148A

CONTINUED - REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT
LOCK-UP (TJ/XJ BODY WITH 3 SPD AUTO TRANS)

NOTES
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TEST TC-148A | CONTINUED - REPAIRING - TORQUE CONVERTER CLUTCH - NO RPM DROP AT

LOCK-UP (TJ/XJ BODY WITH 3 SPD AUTO TRANS)

TEST TC-148A
CONTINUED FRO
THE PREVIOUS
PAGE.

REMOVE OIL PAN AND IS THE OIL BURNT
INSPECT FOR OR DOES THE PAN YES REPAIR INTERNAL
EXCESSIVE DEBRIS CONTAIN EXCESSIVE TRANSMISSION
AND BURNT OIL. DEBRIS? PROBLEM.*
NO

AT THIS TIME THE
CONDITIONS

REQUIRED TO SET
THIS CODE ARE NOT
PRESENT.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-149A

REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO LOW

Perform TEST DTC Before Proceeding

TJ BODY
oB DG/NT
TO FLSZD IGN FUEL PUMP
IGNITION O/ \AC SW OUTPUT RELAY QUTPUT 1
SWITCH
6 3 4
POWERTRAIN 86 87
CONTROL [ BK ——
MODULE GND —
FUEL PUMP| =
RELAY =
L
BR G/BK
FUFI_PLIMP 85 30 FIé(SF)D
RELAY CONTROL +)
c19 o Oo—p TO
BATTERY
DB/ G
FUEL LEVEL SENSOR SIGNAL
c26
BR/YL
Ad SCNSOR GROUND
80b6f0ce
XJ BODY DBWT
_— TO Fused Ign
Sw Output
IGNITION g—Q-f \ ~O——
SWITCH DGWT
Fuel Pump
Relay Output 1
86 87
9 IE 4
FUEL PUMP — BK |
RELAY [ Gnd ==
L
POWERTRAIN
CONTROL 85 80
MODULE
BR DG/BK
Fuel Pump Fused Fi§
Relay Control B
c19 Y %O—b T0
BATTERY
DBILG
Fuel Level
Sensor Signal
C26
BR/YL
m Sensor Ground
80b6f0d4

Name of code: Fuel Level Sending Unit Volts Too Low

When monitored: Ignition on and battery voltage above
10.4 volts.

Set condition: The fuel level sensor signal circuit voltage
at the PCM goes below .4 volts for 90 seconds.

Theory of operation: The fuel sending unit provides a
variable voltage signal to the powertrain control module to
indicate fuel level. The purpose of this feature is to prevent
false setting of misfire and fuel system monitor codes when
the vehicle is operating at low fuel levels. When the fault is
detected by the PCM, the PCM will default the fuel gauge to
an empty reading. This will alert the driver of a malfunction
in the fuel level sending unit system.

Possible causes:

Sensor signal circuit shorted to ground
Fuel pump module failure

Powertrain control module failure
Connector wires

Connector terminals

VVVVYV

FIG. 1 80b7700c

244




TEST TC-149A

REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO LOW

Perform TEST DTC Before Proceeding

KEY ON. USING THE IS THE FUEL LEVEL
START TEST DRB, READ THE FUEL SENDING UNIT YES CONTINUE TEST
TC-149A. LEVEL SENDING UNIT VOLTAGE BELOW TC-149A ON THE
VOLTAGE. 0.4 VOLT? NEXT PAGE.
NO
USING THE WAS THERE ANY FUEL REPAIR THE HARNESS
SCHEMATIC, WIGGLE MONITOR THE DRB LEVEL SENDING UNIT YES OR CONNECTOR THAT
THE FUEL PUMP DISPLAY. SENSOR VOLTAGE CAUSED THE VOLTAGH
MODULE CONNECTOR & CHANGE? CHANGE.*
HARNESS.
NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL TEST COMPLETE.*
INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-149A | CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO LOW

w-Hum—+4 mMOOoOO mMrWCOX-

TJ BODY
FUEL PUMP
CONNECTOR

CAV | COLOR | FUNCTION

DG/WT | FUEL PUMP RELAY OQUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL
BR/YL | SENSOR GROUND

BK GROUND

O W=

80b6f0e8
FIG. 1

XJ BODY

FUEL PUMP
MODULE CONNECTOR

CAV |COLOR| FUNCTION

DG/WT | FUEL PUMP RELAY OUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL
BR/YL | SENSOR GROUND

BK | GROUND

O W=

80aafalt
FIG. 2
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TEST TC-149A

CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO LOW

TEST TC-149A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE
FUEL PUMP MODULE
HARNESS
CONNECTOR.**

KEY ON. USING THE

IS THE FUEL LEVEL

DRB, READ THE FUEL SENDING UNIT YES REPLACE THE FUEL
LEVEL SENDING UNIT VOLTAGE ABOVE 9.5 PUMP MODULE.*
VOLTAGE. VOLTS?
NO
KEY OFF,
DISCONNECT THE USE AN OHMMETER IN
POWERTRAIN CONTROL THE FOLLOWING
MODULE HARNESS STEPS.
CONN.**

MEASURE THE REPAIR THE FUEL
RESISTANCE OF THE IS THE RESISTANCE YES] LEVEL SENSOR
FUEL LEVEL SENSOR BELOW 5.0 OHMS? SIGNAL CIRCUIT FOR
SIGNAL CIRCUIT TO A SHORT TO

GROUND. FIG.1 OR 2 GROUND.*
NO
FUEL LEVEL SENSOR REPAIR THE FUEL
MEASURE THE SIGNAL CIRCUIT AND IS THE RESISTANCE YES LEVEL SENSOR SIGNAL

RESISTANCE BETWEEN
THE...

>

THE SENSOR GROUNID
CKT.
FIG.1 OR2

BELOW 5.0 OHMS?

Tq

CIRCUIT FOR A SH
D THE SENSOR GROUND
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

ORT

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

247

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-150A

REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO HIGH

Perform TEST DTC Before Proceeding

TJ BODY
0B DGANT
TO FLS=D IGN FUEL PUMP
IGNITION o~ o SWOUTRUT RELAY OUTPUT |4
SWITCH
6 3 4
POWERTRAIN 86 87
CONTROL [ BK ——
MODULE GND —
FUEL PUMP| =
RELAY =
BR h C/EK
FUFI_PLIMP 85 30 FIé(SF)D
RELAY CONTROL +
C19 o o0—p TO
- BATTERY
FUEL LEVEL SENSOR SIGNAL
c26
BR/YL
Aa SCNSOR GROUND
80b6f0ce
XJ BODY DB/WT
_— T0 Fused Ign
IGNITION g oS Output
SWITCH DG/WT
Fuel Pump
Relay Output 1
86 87
L IE 4
FUEL PUMP e | BK |
RELAY [ Gnd =
L
POWERTRAIN
CONTROL 85 80
MODULE
BR DG/BK
Fuel Pump Fused Fi§
Relay Control B 77\
1o elay Control (+) 0
BATTERY
DBILG
Fuel Level
Sensor Signal
C26
BR/YL
m Scnsor Ground
80b6f0d4
TJ/XJ BODY Name of code: Fuel Level Sending Unit Volts Too High

When monitored: Ignition on and battery voltage above
10.4 volts.

Set condition: The fuel level sensor signal circuit voltage at
the PCM goes above 9.9 volts for 90 seconds.

Theory of operation: The fuel sending unit provides a
variable voltage signal to the powertrain control module to
indicate fuel level. The purpose of this feature is to prevent
false setting of misfire and fuel system monitor codes when
the vehicle is operating at low fuel levels. When the fault is
detected by the PCM, the PCM will default the fuel gauge to
an empty reading. This will alert the driver of a malfunction
in the fuel level sending unit system.

Possible causes:

Open sensor signal circuit

Open sensor ground circuit

Fuel level sending unit failure
Powertrain control module failure
Connector wires

Connector terminals

VVVVVYV

FIG. 1 80b7700b
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TEST TC-150A

Perform TEST DTC Before Proceeding

REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO HIGH

KEY ON. USING THE

DRB, READ THE FUEL

LEVEL SENDING UNIT
VOLTAGE.

START TEST
TC-150A.

IS THE FUEL LEVEL
SENDING UNIT
VOLTAGE ABOVE 9.9

YES

CONTINUE TEST
TC-150A ON THE

VOLTS?

NO

NEXT PAGE.

USE THE SCHEMATIC AB
A GUIDE AND WIGGLE

U.

MONITOR THE DRB

WAS THERE ANY FUEL

REPAIR THE HARNESS
YES OR CONNECTOR T

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

THE FUEL PUMP MODULE DISPLAY. LEVEL SENDING UNIT CAUSED THE VOLTAGE
CONNECTOR & HARNESES. VOLTAGE CHANGE? CHANGE.*
NO
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
FIG. 1 CONNECTORS.
NO

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

[HAT

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-150A | CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO HIGH

w-Hum—+4 mMOOoOO mMrWCOX-

TJ BODY
FUEL PUMP
CONNECTOR

CAV | COLOR | FUNCTION

DG/WT | FUEL PUMP RELAY OQUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL
BR/YL | SENSOR GROUND

BK GROUND

O W=

80b6f0e8
FIG. 1

XJ BODY

FUEL PUMP
MODULE CONNECTOR

CAV |COLOR| FUNCTION

DG/WT | FUEL PUMP RELAY OUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL
BR/YL | SENSOR GROUND

BK | GROUND

O W=

80aafalt
FIG. 2
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TEST TC-150A

CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO HIGH

TEST TC-150A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE
FUEL PUMP MODULE
HARNESS
CONNECTOR.**

KEY ON. USING A
VOLTMETER, MEASURE
THE FUEL LEVEL

SENSOR SIGNAL
CIRCUIT...

AT THE FUEL PUMP
MODULE HARNESS
CONNECTOR.

IS THE VOLTAGE
ABOVE 10.2 VOLTS?

FIG.1 OR 2

REPAIR THE FUEL
LEVEL SENSOR

CIRCUIT FOR A

SHORT TO VOLTAGE.*

YES

NO

CONNECT A JUMPER

USING THE DRB,

BETWEEN FUEL LEVEL READ THE FUEL IS THE VOLTAGE YES REPLACE THE FUEL
SIGNAL AND SENSOR LEVEL SENDING UNIT BELOW 1.0 VOLT? PUMP MODULE.*
GND CKT. VOLTAGE.
FIG.1 OR2
NO
MOVE THE JUMPER USING THE DRB,
WIRE FROM THE READ THE FUEL IS THE VOLTAGE YES REPAIR THE SENSOR

SENSOR GROUND TO A

KNOWN GOOD GROUND.

FIG.1 OR2

LEVEL SENDING UNIT]

BELOW 1.0 VOLT?

VOLTAGE.

GROUND CIRCUIT FO|
AN OPEN.*

NO

CONTINUE TEST

TC-150A ON THE
NEXT PAGE.

py)

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-150A | CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT VOLTS TOO HIGH

TJ BODY

POWERTRAIN CONTROL MODULE
GREY CONNECTORS

CAV | COLOR | FUNCTION

Ad BR/YL | SENSOR GROUND
c19 BR FUEL PUMP RELAY CONTROL
C28 DE/LG | FUEL LEVEL SENSCR SIGNAL

FUEL PUMP
CONNECTOR

COLOR | FUNCTION

DG/WT | FUEL PUMP RELAY OUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL (GAUGE)
BR/YL | GROUND (GAUGE)

BK | GROUND (PUMP)

20b78z88
FIG. 1

XJ BODY
POWERTRAIN CONTROL MODULE
GREY CONNECTORS

COLOR | FUNCTION

BR/YL | SENSOR GROUND
BR FUEL PUMP RELAY CONTROL
DB/LG | FUEL LEVEL SENSCR SIGNAL

FUEL PUMP
CONNECTOR

COLOR | FUNCTICN

DG/WT | FUEL PUMP RELAY OUTPUT

DB/LG |FUEL LEVEL SENSOR SIGNAL (GAUGE)
BR/YL |GROUND (GAUGE)

BK | GROUND (PUMP}

B0b76210
FIG. 2
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TEST TC-150A | CONTINUED - REPAIRING - FUE

L LEVEL SENDING UNIT VOLTS TOO HIGH

TEST TC-150A KEY OFF.
CONTINUED FRO DISCONNECT THE PCM USE AN OHMMETER]|IN
THE PREVIOUS HARNESS THE FOLLOWING
PAGE. CONNECTORS.** STEP.
MEASURE THE FUEL
LEVEL SENSOR BETWEEN THE PCM IS THE RESISTANCE ES REPLACE THE
SIGNAL CIRCUIT. AND THE FUEL PUMP BELOW 5.0 OHMS? POWERTRAIN CONTROIL
MODULE. MODULE.*
FIG.1 OR 2
NO

REPAIR THE FUEL
LEVEL SENSOR
SIGNAL CIRCUIT FOR
ANOPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-151A

REPAIRING - FUEL LEVEL SENDING UNIT NO CHANGE OVER TIME

Perform TEST DTC Before Proceeding

TJ BODY
oB DG/NT
TO FLSZD IGN FUEL PUMP
IGNITION O/ \AC SW OUTPUT RELAY QUTPUT 1
SWITCH
6 3 4
POWERTRAIN 86 87
CONTROL [ BK ——
MODULE GND —
FUEL PUMP| =
RELAY =
BR h DG/BK
FUFI_PLIMP 85 30 FIé(SF}D
RELAY CONTROL +)
c19 o Oo—p TO
BATTERY
DB/ G
FUEL LEVEL SENSOR SIGNAL
26
BR/YL
Ad SCNSOR GROUND
80b6f0ce
XJ BODY DBWT
—_— Fused Ign
TO Sw O
IGNITION —O< ) Q= Oulput
SWITCH DGWT
Fuel Pump
Relay Output 1
86 87
9 IE 4
FUEL PUMP — BK |
RELAY [ Gnd ==
L
POWERTRAIN
CONTROL 85 80
MODULE
BR DG/BK
Fuel Pump Fused F16
Relay Control B
cro : L 20 6\ ;o0
BATTERY
DBILG
Fuel Level
Sensor Signal
C26
BR/YL
m Sensor Ground
80b6f0d4
TJ/XJ BODY

Name of code: Fuel Level Sending Unit No Change Over Time

When monitored: Ignition on, vehicle running at normal
operating temperature.

Set condition: The PCM sees the fuel level between 9.4 and 9.9 for
4.5 minutes.

Theory of operation: The fuel sending unit provides a variable
voltage signal to the powertrain control module to indicate fuel level.
The purpose of this feature is to prevent false setting of misfire and
fuel system monitor codes when the vehicle is operating at low

fuel levels. When the fault is detected by the PCM, the PCM wiill
default the fuel gauge to an empty reading. This will alert the driver
of a malfunction in the fuel level sending unit system.

Possible causes:

Sensor signal circuit high resistance
> Fuel level sending unit failure

> Connector wires

> Connector terminals

\

FIG. 1 80b6f010
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TEST TC-151A

REPAIRING - FUEL LEVEL SENDING UNIT NO CHANGE OVER TIME
Perform TEST DTC Before Proceeding

START TEST
TC-151A.

KEY ON. USING THE
DRB, READ THE FUEL
LEVEL SENDING UNIT

ISTHE FUEL LEVEL
SENDING UNIT

YES

VOLTAGE BETWEEN

COMTINUE TEST
TC-151A ON THE

VOLTAGE. 9.4 AND 9.95 NEXT PAGE.
VOLTS?
NO
AT THIS TIME, THE USING THE

CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-151A

CHANGE OVER TIME

CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT SENDING UNIT NO

TJ BODY

FUEL PUMP
CONNECTOR

XJ BODY

FUEL PUMP
MODULE CONNECTOR

4 4
6
CAV | COLOR | FUNCTION CAV[COLOR] FUNCTION
1| DG/WT | FUEL PUMP RELAY OUTPUT T Toe/ Wil FUEL PUMP RELAY OUTPUT
3 | DBALG [ FUEL LEVEL SENSOR SIGNAL 3 | DB/LG | FUEL LEVEL SENSOR SIGNAL
4 | BR/YL | SENSORGROUND
4 | BR/YL | SENSOR GROUND
6 BK GROUND 6 BK | GROUND
80b5f0e8
80aafal6
FIG. 1 FIG. 2
TJ BODY XJ BODY

POWERTRAIN CONTROL MODULE
GREY CONNECTORS

COLOR

CAV FUNCTION

SENSOR GROUND
FUEL PUMP RELAY CONTROL
FUEL LEVEL SENSOR SIGNAL

FUEL PUMP
CONNECTOR

COLOR

DG/WT
DB/LG
BR/YL

BK

FUNCTION

FUEL PUMP RELAY OUTPUT
FUEL LEVEL SENSOR SIGNAL (GAUGE)
GROUND (GAUGE)

GROUND (PUMP)

80b76eece

FIG. 3

POWERTRAIN CONTROL MODULE
GREY CONNECTORS

COLOR | FUNCTION

SENSOR GROUND

FUEL PUMP RELAY CONTROL
FUEL LEVEL SENSOR SIGNAL

FUEL PUMP
CONNECTOR

COLOR | FUNCTICN

DG/WT

DB/ILG

BR/YL
BK

FUEL PUMP RELAY OUTPUT

GROUND (GAUGE)
GROUND (PUMP)

FUEL LEVEL SENSOR SIGNAL (GAUGE)

80b76210

FIG. 4
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TEST TC-151A

CONTINUED - REPAIRING - FUEL LEVEL SENDING UNIT SENDING UNIT NO

CHANGE OVER TIME

TEST TC-151A
CONTINUED FROM
PREVIOUS PAGE.

DISCONNECT THE
FUEL LEVEL SENDING
UNIT HARNESS
CONNECTOR.**

USING THE DRB,
MONITOR THE FUEL
LEVEL SENDING UNIT
VOLTAGE IN THE
FOLLOWING STEP.

CONNECT A JUMPER A KNOWN GOOD IS THE FUEL
WIRE BETWEEN THE GROUND. SENDING UNIT YES REPLACE THE FUEL
FUEL LEVEL SENSOR VOLTAGE BELOW 1.0 PUMP MODULE.*
SIGNAL CIRCUIT VOLT?
AND... FIG.1 OR2
NO

DISCONNECT THE PCM
HARNESS CONNECTOR.**

USE AN OHMMETER IN
THE FOLLOWING STEP.

MEASURE FUEL LEVE|
SENSOR SIGNAL CKT
BETWEEN THE PCM AN
FUEL LEVEL SENDING
UNIT. FIG.3 OR 4

IS THE RESISTANCE YBS
BELOW 5.0 OHMS?

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

'

NO

REPAIR THE FUEL
LEVEL SENSOR
CIRCUIT FOR HIGH
RESISTANCE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-153A

REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH

Perform TEST DTC Before Proceeding

Name of code: Battery Temp Sensor Voltage
Either Too High or Too Low

When monitored: With the ignition key on.

Set condition: The PCM senses the voltage from the BTS to
be either below 0.5 volts or above 4.9 volts for 3 seconds.

Theory of operation: The battery temp sensor voltage is used
by the PCM to determine what the charging system goal
should be. The PCM uses that goal to determine the charging
output level. The battery temp sensor is external to the PCM.

Possible causes:

> Battery temp sensor failure

> Qpen circuit in battery temp sensor signal circuit
> Short circuit in battery temp sensor signal circuit
> PCM failure

> Connector terminals

> Connector wires

805e2ab5
FIG. 1
TJ/XJ BODY
TO
POWERTRAIN OTHER
CONTROL SENSORS
MODULE BATTERY
TEMPERATURE
BR/YL SENSOR
Sensor Ground
A4
PK/YL
Battery Temperature
Sensor Signal
cis5 J
80b118ad
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TEST TC-153A

Perform TEST DTC Before Proceeding

REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH

KEY ON. USING THE
DRB, READ THE
BATTERY

START TEST
TC-153A.

TEMPERATURE SENSO}
(BTS) VOLTAGE.

IS THE BATTERY

TEMPERATURE SENSOR

VOLTAGE BELOW 0.5

YES CONTINUE TES

TC-153A ON THE

VOLT?

NEXT PAGE.

NO

py)

AGE

IS THE BATTERY
TEMPERATURE YES PERFORM TES
VOLTAGE ABOVE 4.9 TC-153B.
VOLTS?
NO
USE THE SCHEMATIC ABS WAS THERE ANY REPAIR THE
A GUIDE AND WIGGLE MONITOR THE DRB BATTERY TEMP YES CONNECTOR O
THE BATTERY TEMP DISPLAY. SENSOR VOLTAGE HARNESS THAT
SENSOR CONNECTOR AND CHANGE? CAUSED THE VOLT|
HARNESS. CHANGE.*
NO
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. CONNECTORS AND
FIG. 1 HARNESS WIRING.
NO

REFER TO GENERAL
INFO 3.3.2 FOR

ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-153A

CONTINUED - REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH

TJ/XJ BODY

CAV | COLOR | FUNCTION
1 PK/YL BATTERY TEMP SENSOR SIGNAL
2 BR/YL SENSOR GROUND

80a5348d

FIG. 1
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TEST TC-153A

CONTINUED - REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH

TEST TC-153A
CONTINUED FROM
PREVIOUS PAGE.

KEY OFF.
DISCONNECT THE

BATTERY
TEMPERATURE SENSOR
(BTS) CONN.*

KEY ON. USING THE

ISTHE BATTERY

REPLACE THE

DRB, READ THE TEMPERATURE YES BATTERY
BATTERY TEMP VOLTAGE ABOVE 4.0 TEMPERATURE
SENSOR VOLTAGE. VOLTS? SENSOR.*
NO
KEY OFF. USING AN OHMMETER, REPAIR THE BTS
DISCONNECT THE PCM MEASURE THE BTS IS THE RESISTANCE YES SIGNAL CIRCUIT FO
HANRESS SIGNAL CIRCUIT TO BELOW 5.0 OHMS? A SHORT TO
CONNECTORS.** GROUND. GROUND.*
FIG. 1

Py

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE BETWEEN
THE BTS SIGNAL

CIRCUIT...

AND SENSOR GROUND
CIRCUIT AT BTS

V]

HANRESS CONNECTOR-

FIG. 1

IS THE RESISTANCE
BELOW 5.0 OHMST

NQ

REPLACE THE
POWERTRAIN CON
MODULE.*

TROL

YES

REPAIR THE SENSOR
SIGNAL FOR A SHORT
TO THE SENSOR

GROUND CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-153B | REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH

Perform TEST TC-153A Before Proceeding

TJ/XJ BODY
CAV | COLOR | FUNCTION
1 PK/YL BATTERY TEMP SENSOR SIGNAL
2 BR/YL SENSOR GROUND
80a5348d
FIG. 1
TJ/XJ BODY
BATTERY TEMPERATURE
SENSOR CONNECTOR

COLOR| FUNCTION

PK/YL | Battery Temp Sensor Signal
BR/YL | Sensor Ground

POWERTRAIN
BLACK 2 CONTROL MODULE GREY
%/, CONNECTORS S7

A4 ’ C15
CAV|COLOR| FUNCTION

A4 | BR/YL | Sensor Ground
C15| PK/YL | BTS Signal 80a9h344

FIG. 2
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TEST TC-153B

REPAIRING - BATTERY TEMP SENSOR VOLTAGE TOO LOW/TOO HIGH
Perform TEST TC-153A Before Proceeding

START TEST
TC-153B.

KEY OFF. DISCONNECT
THE BATTERY
TEMPERATURE SENSOR
(BTS) CONNECTOR .**

MEASURE THE BTS

REPAIR BTS SIGNAL

KEY ON. USE A SIGNAL CIRCUIT AT IS THE VOLTAGE YES CIRCUIT FOR A
VOLTMETER IN THE THE BTS HARNESS ABOVE 5.5 VOLTS? SHORT TO VOLTAGE
FOLLOWING STEP. CONNECTOR. IF OK, REPLACE

FIG. 1 PCM.*
NO
CONNECT A JUMPER USING THE DRB, IS THE BATTERY REPLACE THE
WIRE ACROSS THE READ THE BATTERY TEMPERATURE YES BATTERY
SENSOR SIGNAL AND TEMP SENSOR VOLTAGE BELOW 1.0 TEMPERATURE
THE SENSOR GND CKT. VOLTAGE. VOLT? SENSOR.*
FIG. 1
NO
MOVE THE JUMPER

WIRE FROM THE WITH THE DRB, READ IS THE VOLTAGE YE$ REPAIR THE SENSOR

SENSOR GROUND TO THE BTS VOLTAGE. BELOW 1.0 VOLT? GROUND CIRCUIT FOR
AN ENGINE GROUND. AN OPEN.*

FIG. 1

NO

KEY OFF. USING AN OHMMETER,
DISCONNECT THE PCM MEASURE THE BTS IS THE RESISTANCE YES REPLACE THE

HARNESS SIGNAL CIRCUIT FROM BELOW 5.0 OHMS? POWERTRAIN CONTROL

CONNECTORS.** THE PCM TO THE BTS MODULE.*

CONN. FIG. 2

NO

REPAIR THE BATTERY
TEMP SENSOR SIGNAL

CIRCUIT FOR AN
OPEN.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-155A

Perform TEST DTC Before Proceeding

REPAIRING - 1/1 O2 SENSOR SHORTED TO GROUND

Name of Code: 028 Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F on the
previous key on, after a cold start, engine coolant below 98°F, and ambient/
battery sensor reading within 27°F of engine coolant.

Set condition: The oxygen sensor signal voltage is below 0.156 volts for
28 seconds after starting engine.

Theory of operation: The oxygen sensor is a voltage generating device.
The PCM receives exhaust gas information from this O2 senscr. The sensor

JTEC 02 SENSOR CONFIGURATION

detects exhaust gas content by a galvanic reaction within the sensor that TJ25L 1/1 UPSTREAM XJ2.5L 1/1 UPSTREAM
produces a voltage. After measuring the amount of oxygen in the exhaust TJ2.5L 1/2 DOWNSTREAM XJ25L 1/2 DOWNSTREAM
gases, the oxygen sensor tells the PCM how well its output signals are
controlling the air/fuel ratio. Variations in the signal from this O2 sensor
serve as air/fuel ratio indicators. Changes in the sensor signal occur TJ40L 1/1 UPSTREAM XJ4.0L 1/1 UPSTREAM
because the air/fuel ratio is constantly changing. When oxygen content TJ4.OL 1/2 DOWNSTREAM XJ4.0L 1/2 DOWNSTREAM
is low (rich mixture}, the voltage signal will be low, approximately 0.1 volt.
Possible causes:
> Sensor output wire shorted to ground
> Dirty/wet connection causing voltage tracking in connector
> 02 sensor failure
> Powertrain control module failure
> Connector terminals
> Connector wires 80bC1cte 80b76ec3
FIG. 1
TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE TN/WT ASD MODULE TN/WT ASD RELAY
Downstream RELAY Downstream
Oxygen Sensor Oxygen Sensor
i | i |
A25—>19a DOWNSTREAM | L, A2s|—>9na DOWNSTREAM | =
DG/PK OXYGEN SENSOR | = DG/OR OXYGEN SENSOR '7—_'
ASD ASD
Relay Output Relay Output
c12 c12
[: OR/DG F21 ’: DG/WT
ASD Relay Output ASD Relay
BR/YL BR/YL Output
EAA' Sensor Ground BK EA4 Sensor Ground BK
Ground TO Ground TO
BK/DG IGNITION COILS, BK/DG _l_ IGNITION COILS,
Upstream Oxygen J_. GENERATOR, AND Upstream Oxygen L GENERATOR, AND
A4 Sensor Signal - INJECTORS A4 Sensor Signal - INJECTORS
A:@m
UPSTREAM UPSTREAM

OXYGEN SENSOR 80b118a1

OXYGEN SENSOR 80b118a2
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TEST TC-155A

Perform TEST DTC Before Proceeding

REPAIRING - 1/1 O2 SENSOR SHORTED TO GROUND

REFER TO THE FIGURE
FOR POSSIBLE TROUBLE
CODE CAUSES.

START TEST
TC-155A.

FIG. 1

IF ENGINE IS WARM,
TURN ENGINE OFF
FOR 15 MINUTES TO
ALLOW 02 SENSOR TO
COOL DOWN.

KEY ON, ENGINE
OFF.

TO WATER IN THE MONITOR THE

CHANGE WHILE

SENSOR CONNECTOR,
MAY BE TEMPORARY.

VOLTAGE.

WIGGLING WIRE?

USING THE DRB, ISTHE 1/1 02 ES CONTINUE TEST
MONITOR THE 1/1 02 SENSOR VOLTAGE TC-155A ON THE
SENSOR VOLTAGE. BELOW 0.16V? NEXT PAGE.
NO
NOTE: A SHORTED WIGGLE THE 1/1 02 DID THE 1/1 O2 REPAIR THE HARNESS
LOW CONDITION DUE SENSOR HARNESS AND SENSOR VOLTAGE YES OR WIRING FOR A

-z

INTERMITTENT SHOR
TO GROUND.*

NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

INFORMATION ON
INTERMITTENT CODES.

THE CONDITION
REQUIRED TO SET
THIS TROUBLE CODE
IS NOT PRESENT AT

THIS TIME.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-155A | CONTINUED - REPAIRING - 1/1 02 SENSOR SHORTED TO GROUND

80b76ec5

POWERTRAIN
CONTROL MODULE
CONNECTORS
COLOR | FUNCTION
BR/YL | SENSOR GROUND
BK/DG | UPSTREAM OXYGEN
SENSOR SIGNAL
DG/PK | ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLCR

FUNCTION

OR/DG
BK
BR/YL
BK/DG

ASD RELAY OUTPUT
GROUND (HEATER)
SENSOR GROUND
OXYGEN SENSOR
SIGNAL

FIG. 1

XJ BODY

80b76ecd

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR

FUNCTION

BR/YL
BK/DG

DG/OR

SENSOR GROUND
UPSTREAM OXYGEN
SENSOR SIGNAL
ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLOR | FUNCTION
DG/WT | ASD RELAY OUTPUT
BK GROUND (HEATER)
BR/YL | SENSOR GRQUND
BK/DG | OXYGEN SENSOR
SIGNAL

FIG. 2
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TEST TC-155A

CONTINUED - REPAIRING - 1/1 O2 SENSOR SHORTED TO GROUND

CONTINUE TEST
TC-155A FROM
THE PREVIOUS

DISCONNECT THE 1/1
02 SENSOR.**

IS ANY TERMINAL
CORRODED, DAMAGED; YES REPAIR OR REPLACE
PUSHED OUT OR AS NECESSARY.*

PAGE. MISWIRED?
NO
WITH THE DRB, READ IS THE VOLTAGE NO | REPLACE THE 1/1 O2
THE 1/1 O2 SENSOR BELOW 0.16 VOLTS? SENSOR.*
VOLTAGE.
YES
KEY OFF. IS ANY TERMINAL
DISCONNECT THE PCM CORRODED, DAMAGED, |[YES REPAIR OR REPLACE
HARNESS PUSHED OUT OR AS NECESSARY.*
CONNECTORS.** MISWIRED?
NO

MEASURE THE 1/1 O2

REPAIR THE 1/1 02

USE AN OHMMETER IN SENSOR SIGNAL IS THE RESISTANCE YES SENSOR SIGNAL
THE FOLLOWING CIRCUIT FROM THE PGM BELOW 5.0 OHMS? CIRCUIT FOR A
STEP. CONNECTOR TO GROUND. SHORT TO GROUND.f
FIG.1 OR2
NO
MEASURE THE 1/1 O2 ATTHE 1/1 O2
SENSOR SIGNAL TO SENSOR HARNESS IS THE RESISTANCE NG REPLACE THE
THE SENSOR GROUND CONNECTOR. BELOW 5.0 OHMS? POWERTRAIN CONTROL
CIRCUIT... MODULE.*
FIG.1 OR 2

YES

REPAIR THE 1/1 O2
SENSOR SIGNAL
CIRCUIT FOR A

SHORT TO SENSOR
GROUND CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-156A

Perform TEST DTC Before Proceeding

REPAIRING - 1/2 02 SENSOR SHORTED TO GROUND

Name of code: Downstream 02S Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F
on the previous key on, after a cold start, engine coolant below
90°F, and ambient sensor reading within +/-59°F of engine coolant.

Set condition: The downstream oxygen sensor signal voltage is
below 0.156 volt prior to O2 sensor heater test.

JTEC 02 SENSOR CONFIGURATION

Theory of operation: The downstream oxygen sensor is a voltage TJ25L 1/1 UPSTREAM XJ2.5L  1/1 UPSTREAM
generating device. The PCM receives exhaust gas information from TJ2.5L 1/2 DOWNSTREAM XJ2.5L 1/2 DOWNSTREAM
this O2 sensar. The sensor detects exhaust gas content by a galcanic
reaction within the sensor that produces a voltage. After measuring
the amount of oxygen in the exhaust gases. Variations in the signals TJa.0L 171 UPSTREAM XJ4.0L 171 UPSTREAM
from this O2 sensor serve as an indicator of oxygen content. TJ4O0L 1/2 DOWNSTREAM XJ4.0L 1/2 DOWNSTREAM
Possible causes:
> Sensor output wire shorted to ground
> Dirty/wet connection causing voltage tracking in connector
> 02 sensor failure
> Powertrain control medule failure
> Connector terminals/wires
80a5571b B0b76ec3
FIG. 1
TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE 1w ASD MODULE  nwr ASD RELAY
Downstream RELAY Downstream
Oxygen Sensor Oxygen Sensor
ignal ignal
A25|—>9na DOWNSTREAM | L, Az5|—>19na DOWNSTREAM | =
DG/PK OXYGEN SENSOR | =~ DG/OR OXYGEN SENSOR | T
ASD ASD
Relay Output Relay Output
c12 c12
[: OR/DG F21 DG/WT
ASD Relay Output ASD Relay
BR/YL BR/YL Output
EAA' Sensor Ground BK EA4 Sensor Ground BK
Ground TO Ground TO
BK/DG IGNITION COILS, BK/DG 1 IGNITION COILS,
Upstream Oxygen J_. GENERATOR, AND Upstream Oxygen L GENERATOR, AND
Aoa| Sensor Signal - INJECTORS Aoa|_Sensor Signal - INJECTORS
A:@m
UPSTREAM UPSTREAM
OXYGEN SENSOR 80b118at OXYGEN SENSOR 80b118a2
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TEST TC-156A

REPAIRING - 1/2 02 SENSOR SHORTED TO GROUND
Perform TEST DTC Before Proceeding

START TEST
TC-156A.

REFER TO THE FIGURE
FOR POSSIBLE TROUBLE
CODE CAUSES.

FIG. 1

IF ENGINE IS WARM
TURN ENGINE OFF
FOR 15 MINUTES TO
ALLOW 02 SENSOR TO
COOL DOWN.

KEY ON, ENGINE
OFF.

WITH THE DRB,
MONITOR THE 1/2 02

ISTHE 1/2 O2
SENSOR VOLTAGE

SENSOR VOLTAGE.

BELOW 0.16V?

Y|

ES

CONTINUE TEST
TC-156A ON THE

NO

NEXT PAGE.

NOTE: A SHORTED
LOW CONDITION DUE
TO WATER IN THE

WIGGLE THE 1/2 O2
SENSOR HARNESS AN

DID THE 1/2 02
SENSOR VOLTAGE
CHANGE WHILE

YE|

S

REPAIR THE HARNESS
OR WIRING FOR AN
INTERMITTENT SHORT

SENSOR CONNECTOR, MONITOR VOLTAGE. WIGGLING THE TO GROUND.*
MAY BE TEMPORARY. HARNESS?
NO

REFER TO GENERAL
INFO 3.3.2 FOR

ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

THE CONDITION
REQUIRED TO SET
THIS TROUBLE CODE
IS NOT PRESENT AT

THIS TIME.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-156A | CONTINUED - REPAIRING - 1/2 02 SENSOR SHORTED TO GROUND

80b76ec5

POWERTRAIN
CONTROL MODULE
CONNECTORS
COLOR | FUNCTION
BR/YL | SENSOR GROUND
BK/DG | UPSTREAM OXYGEN
SENSOR SIGNAL
DG/PK | ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLCR

FUNCTION

OR/DG
BK
BR/YL
BK/DG

ASD RELAY OUTPUT
GROUND (HEATER)
SENSOR GROUND
OXYGEN SENSOR
SIGNAL

FIG. 1

XJ BODY

80b76ecd

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR

FUNCTION

BR/YL
BK/DG

DG/OR

SENSOR GROUND
UPSTREAM OXYGEN
SENSOR SIGNAL
ASD RELAY OUTPUT

UPSTREAM OXYGEN
SENSOR CONNECTOR
(HARNESS SIDE)

COLOR | FUNCTION
DG/WT | ASD RELAY OUTPUT
BK GROUND (HEATER)
BR/YL | SENSOR GRQUND
BK/DG | OXYGEN SENSOR
SIGNAL

FIG. 2
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TEST TC-156A | CONTINUED - REPAIRING - 1/2 02 SENSOR SHORTED TO GROUND

CONTINUE TEST
TC-156A FROM
THE PREVIOUS

PAGE.

KEY OFF.

IS ANY TERMINAL
CORRODED, DAMAGED,| YHES REPAIR OR REPLACE

KEY ON. USING THE
DRB, READ THE 1/2
02 SENSOR VOLTAGE.

DISCONNECT THE 1/2 PUSHED OUT OR AS NECESSARY .*
02 SENSOR.** MISWIRED?
NO
IS THE VOLTAGE NO REPLACE THE 1/2 O2
BELOW 0.16 VOLTS? SENSOR.*
YES

KEY OFF.
DISCONNECT THE PCM
HARNESS
CONNECTORS.**

IS ANY TERMINAL

CORRODED, DAMAGED, [YES REPAIR OR REPLACE
PUSHED OUT OR AS NECESSARY.*
MISWIRED?
NO

USE AN OHMMETER IN

MEASURE THE 1/2 O2
SENSOR SIGNAL

REPAIR THE 1/2 02
IS THE RESISTANCE YES SENSOR SIGNAL

THE FOLLOWING CIRCUIT FROM THE PGM BELOW 5.0 OHMS? CIRCUIT FOR A
STEP. CONNECTOR TO GROUND. SHORT TO GROUND.f
FIG.1 OR2
NO
MEASURE THE 1/2 O2 ATTHE 1/2 O2
SENSOR SIGNAL SENSOE HARNESS IS THE RESISTANCE NQ REPLACE THE
CIRCUIT TO THE CONNECTOR. BELOW 5.0 OHMS? POWERTRAIN CONTROL
SENSOR GROUND MODULE.*
CIRCUIT... FIG.1 OR 2
YES

REPAIR THE 1/2 O2
SENSOR SIGNAL
CIRCUIT FOR A

SHORT TO SENSOR
GROUND.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-157A

REPAIRING - INTERMITTENT LOSS OF CMP OR CKP
Perform TEST DTC Before Proceeding

Name of code: Intermittent Loss of CMP or CKP

When Monitored: Engine running or cranking.

Set Condition: When the failure counter reaches 96 for 2
consecutive trips.

Theory of operation: A failure counter is incremented whenever
the correct number of crank signals is not seen between two cam
signals. A bad trip is stored when the failure counter reaches 96.
Two consecutive bad trips are required to set the fault.

Possible Causes:
Open or shorted 5 volt supply circuit
Open sensor ground

Open or shorted signal circuit
Excessive crankshaft sensor clearance
Excessive camshaft sensor clearance
Damaged crankshaft sensor rotating component
Damaged camshaft sensor rotating component

VVVVVVVVY

Failed sensor
Failed PCM

FIG. 1

80a5574d

TJ/XJ BODY

POWERTRAIN
CONTROL
MODULE

CKP Sensor Signal

TO TP SENSOR AND

MAP SENSOR
GY/BK A

CRANKSHAFT

POSITION

SENSOR

A8

5-Volt Supply

OR

A17

TN/YL

CMP Sensor Signal

A18

A4

BR/YL

Sensor Ground

CAMSHAFT
POSITION
SENSOR

TO OTHER SENSORS

80adeffq
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TEST TC-157A

REPAIRING - INTERMITTENT LOSS OF CMP OR CKP
Perform TEST DTC Before Proceeding

START TEST
TC-157A.

SEE FIGURE 1 FOR
TROUBLE CODE
INFORMATION.

USING THE DRB, CHECK
THE DISTRIBUTOR
POSITION WITH SET

SYNC SIGNAL UNDER
MISC. FUNCTIONS.

IS THE DISTRIBUTOR
POSITION IN RANGE?

SET DISTRIBUTOR
NO| POSITION WITH DRB
USING STEPS GIVEN

IN TEST NTC-13A.*

YES

NOTE: CMP OR CKP
SIGNAL LOSS CAN BE
DETECTED BY A RPM

CHANGE, TROUBLE

CODE, OR...

PATTERN ON THE
OSCILLOSCOPE.

DO YOU WANT TO
DIAGNOSE CMP OR
CKP SIGNAL LOSS

NO PERFORM TES
TC-157B.

WITH AN
OSCILLOSCOPE?

YES

AT THE CMP SENSOR
BACKPROBE THE
SENSOR SIGNAL CKT

START THE ENGINE
AND OBSERVE THE

CMP SENSOR VOLTAGE

ARE THERE ANY
CAMSHAFT POSITIO

z

NO CONTINUE TEST

SENSOR SIGNALS

TC-157A ONTH

WITH THE VOLTAGE PATTERN ON THE MISSING? NEXT PAGE.
LEAD. SCOPE.
YES
IS ANY TERMINAL
DISCONNECT THE CMP CORRODED, DAMAGED, ES REPAIR AS
KEY OFF. SENSOR PUSHED OUT, OR NECESSARY .*
CONNECTOR.** MISWIRED?
NO
IS ANY TERMINAL
DISCONNECT THE PCM CORRODED, DAMAGED, [YES REPAIR AS
HARNESS PUSHED OUT, OR NECESSARY .*

CONNECTOR.**

MISWIRED?

NO

PERFORM TEST
TC-157C.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-157A | CONTINUED - REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

TJ/XJ BODY

CRANKSHAFT
POWERTRAIN TO TP SENSOR AND POSITION
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
AS CKP Sensor Slgnal \
OR
5-Volt Suppl
A17 PR ] »
TN/YL
CMP Sensor Signal
A18
CAMSHAFT
POSITION
A4 SENSOR
BR/YL
Sensor Ground

TO OTHER SENSORS 80adeff4
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TEST TC-157A | CONTINUED - REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

TEST TC-157A
CONTINUED FRO|
THE PREVIOUS
PAGE.

AT PCM BACKPROBE
CMP SENSOR SIGNAL
CKT WITH SCOPE'S

VOLTAGE

MEASUREMENT LEAD.

WHILE OBSERVING WERE ANY SIGNALS NOTE WHERE
THE SCOPE PATTERN, MISSING WHEN THE YES WIGGLING THE WIRES
WIGGLE CMP CKT  —> WIGGLE TEST WAS |—> CAUSED A MISSING

FROM SENSOR TO CONDUCTED? CMP SENSOR SIGNAL.
PCM.
NO
AT THE CRANKSHAFT REPAIR CAMSHAFT
POSITION SENSOR, AND CRANKSHAFT
KEY OFF. ——> BACKPROBE THE CKP WIRE HARNESS AS
SENSOR SIGNAL NECESSARY .*
CIRCUIT...

START THE ENGINE
WITH THE SCOPE’'S AND OBSERVE THE ARE ANY CRANKSHAFT NO CONTINUE TEST
VOLTAGE —> CKP SENSOR VOLTAGE POSITION SENSOR TC-157A ONTH
MEASUREMENT LEAD. PATTERN ON THE SIGNALS MISSING? NEXT PAGE.
SCOPE.
YES

IS ANY TERMINAL
DISCONNECT THE CKP CORRODED, DAMAGED, YES REPAIR AS
KEY OFF. — SENSOR.** — PUSHED OUT, OR > NECESSARY .*
MISWIRED?
NO
IS ANY TERMINAL
DISCONNECT THE PCM CORRODED, DAMAGED, |YES REPAIR AS
HARNESS > PUSHED OUT,OR ——> NECESSARY .*
CONNECTOR.** MISWIRED?
NO
PERFORM TEST
TC-157D.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-157A

CONTINUED - REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Name of code: Intermittent Loss of CMP or CKP

When Monitored: Engine running or cranking.

Set Condition: When the failure counter reaches 96 for 2
consecutive trips.

Theory of operation: A failure counter is incremented whenever
the correct number of crank signals is not seen between two cam
signals. A bad trip is stored when the failure counter reaches 96.
Two consecutive bad trips are required to set the fault.

Possible Causes:
Open or shorted 5 volt supply circuit
Open sensor ground

Open or shorted signal circuit
Excessive crankshaft sensor clearance
Excessive camshaft sensor clearance
Damaged crankshaft sensor rotating component
Damaged camshaft sensor rotating component

VVVVVVVVY

Failed sensor
Failed PCM

FIG. 1

80a5574d

TJ/XJ BODY

POWERTRAIN
CONTROL
MODULE

CKP Sensor Signal

TO TP SENSOR AND

MAP SENSOR
GY/BK A

CRANKSHAFT

POSITION

SENSOR

A8

5-Volt Supply

OR

A17

TN/YL

CMP Sensor Signal

A18

A4

BR/YL

Sensor Ground

CAMSHAFT
POSITION
SENSOR

TO OTHER SENSORS

80adeffq
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TEST TC-157A | CONTINUED - REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

TEST TC-157A
CONTINUED FRO
THE PREVIOUS
PAGE.

AT PCM, BACKPROBE
CKP SENSOR SIGNAL
CKT WITH SCOPE’S

VOLTAGE
MEASUREMENT LEAD.

WHILE OBSERVING WERE ANY CKP NOTE WHERE
THE SCOPE PATTERN, SENSOR SIGNALS YES WIGGLING THE WIRES
WIGGLE CKP SENSOR MISSING WHEN THE CAUSED A MISSING

CIRCUIT FROM WIGGLE TEST WAS CKP SENSOR SIGNAL.
SENSOR TO PCM. CONDUCTED?
NO
THE CONDITION REPAIR THE
REQUIRED TO SET CAMSHAFT AND
THE TROUBLE CODE CRANKSHAFT WIRE
IS NOT PRESENT. HARNESS AS
FIG. 1 NECESSARY .*

REFER TO GENERAL
INFO 3.3.2 FOR
INFORMATION ON TEST COMPLETE.*

INACTIVE TROUBLE

CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-157B

Perform TEST TC-157A Before Proceeding

REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Name of code: Intermittent Loss of CMP or CKP

When Monitored: Engine running or cranking.

Set Condition: When the failure counter reaches 96 for 2
consecutive trips.

Theory of operation: A failure counter is incremented whenever
the correct number of crank signals is not seen between two cam
signals. A bad trip is stored when the failure counter reaches 96.
Two consecutive bad trips are required to set the fault.

Possible Causes:
Open or shorted 5 volt supply circuit
Open sensor ground

Open or shorted signal circuit
Excessive crankshaft sensor clearance
Excessive camshaft sensor clearance
Damaged crankshaft sensor rotating component
Damaged camshaft sensor rotating component

VVVVVVVVY

Failed sensor
Failed PCM

FIG. 1

80a5574d

TJ/XJ BODY

POWERTRAIN
CONTROL
MODULE

CKP Sensor Signal

TO TP SENSOR AND

MAP SENSOR
GY/BK A

CRANKSHAFT

POSITION

SENSOR

A8

5-Volt Supply

OR

A17

TN/YL

CMP Sensor Signal

A18

A4

BR/YL

Sensor Ground

CAMSHAFT
POSITION
SENSOR

TO OTHER SENSORS

80adeffq
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TEST TC-157B | REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST TC-157A Before Proceeding

KEY OFF. IS ANY TERMINAL
START TEST DISCONNECT THE PCM CORRODED, DAMAGHD, |YES REPAIR AS
TC-157B. HARNESS —> PUSHED OUT, OR —> NECESSARY .*
CONNECTOR.** MISWIRED?
NO
IS ANY TERMINAL
DISCONNECT THE CMP CORRODED, DAMAGED, |YES REPAIR AS
SENSOR —> PUSHED OUT, OR —> NECESSARY.*
CONNECTOR.** MISWIRED?
NO
IS ANY TERMINAL
DISCONNECT THE CKP CORRODED, DAMAGED, YES REPAIR AS
SENSOR —— PUSHED OUT, OR —> NECESSARY.*
CONNECTOR.** MISWIRED?
NO
RECONNECT THE PCM START THE ENGINE
CKP AND CMP > AND LET IT IDLE.
CONNECTORS.
WITH THE DRB, DOES THE ENGINE NOTE WHERE WIGGLING
MONITOR THE RPM SPEED CHANGE WHEN YES WIRES CAUSED A [ENG
—> WHILE WIGGLING CMP ——> WIGGLING THE WIRE ——> SPEED CHANGE &
& CKP HARNESS HARNESS? REPAIR WIRE HARNESS$
WIRING. AS NECESSARY .*
NO
NO PROBLEM HAS
YES BEEN FOUND. DO YOU
WANT TO WIGGLE
ANOTHER WIRE
HARNESS SECTION?
NO
THE CONDITION REFER TO GENERAL
REQUIRED TO SET INFO 3.3.2 FOR
THE TROUBLE CODE ——> INFORMATION ON TEST COMPLETE.*
IS NOT PRESENT INACTIVE TROUBLE
FIG. 1 CODES.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-157C | REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST TC-157A Before Proceeding

TYPICAL
DISTRIBUTOR
CAP
1070304
FIG. 1
TJ/XJ BODY
CRANKSHAFT
POWERTRAIN TOTP SENSORAND ~ paeiTION
CONTROL MAP SENSOR SENSOR
MODULE GY/BK A
AS CKP Sensor Signal
OR
5-Volt Suppl
A17 PPy »
TN/YL
CMP Sensor Signal
A18
CAMSHAFT
POSITION
A4 SENSOR
BR/YL
Sensor Ground

TO OTHER SENSORS

80adeffq
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TEST TC-157C | REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST TC-157A Before Proceeding

REMOVHHE
START TEST DISTRIBUTOR CAP.

TC-157C.

FIG. 1

INSPECT THE ROTOR
AND ROTOR DRIVE
SYSTEM FOR LOOSENES

@)

REPAIR THE LOOSE
IS THE ROTOR AND NO DISTRIBUTOR ROTO

20

PER SERVICE MANUAL
INSTRUCTIONS.

ROTOR DRIVE SYSTEM OR ROTOR DRIV
OK? SYSTEM AS
NECESSARY.*
YES

REPLACE THE
CAMSHAFT POSITION
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-157D | REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST TC-157A Before Proceeding

TJ/XJ BODY 2.5L AND 4.0L

ELECTRICAL
CONNECTOR

CRANKSHAFT
POSITION
SENSOR

FIG. 1
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TEST TC-157D | REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST TC-157A Before Proceeding

REMOVHHE
CRANKSHAFT
POSITION SENSOR.

START TEST
TC-157D.

FIG. 1

INSPECT THE IS THE FLYWHEEL YE$ REPAIR AS
FLYWHEEL FOR DAMAGED? NECESSARY.*
DAMAGE.
NO

REPLACE THE
CRANKSHAFT
POSITION SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-225A

Perform TEST DTC Before Proceeding

REPAIRING - NO CDD BUS MESSAGE FROM THE MIC

TJ BODY

INSTRUMENT
CLUSTER
VT/BR
CCD+
C1-2 TO PCM
WT/BK AND
cCD OTHER
C1-1 - MODULES
PK/WT
FUSE B(+)
Cc2-9 = TO PDC
BK/LG
C1-9 GROUND
BK/LG
GROUND
C2-6 ®
i 80b6f00e
FIG. 1
XJ BODY
INSTRUMENT
CLUSTER
VT/BR
CCD+
Cc2-2 TO PCM
WT/BK AND
cch OTHER
C2-1 - MODULES
PK
FUSE B(+)
G1-9 » TOPDGC
BK/LG
C16 GROUND
BK/LG
GROUND
C2-9

80b6fO0f
FIG. 2
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TEST TC-225A | REPAIRING - NO CDD BUS MESSAGE FROM THE MIC

Perform TEST DTC Before Proceeding

START TEST
TC-225A.

KEY ON. CYCLE THE KEY ON AND DID THE "NO
OFF SEVERAL TIMES. CCD/PCI BUS YES CONTINUE TEST
USING THE DRB, KEY ON. MESSAGE FROM MIC" TC-225A ON THE
ERASE CODES. USING THE DRB, RETURN? NEXT PAGE.
READ CODES.
NO
AT THIS TIME, THE USING THE SCHEMATIC
CONDITION REQUIRED AS A GUIDE, INSPECT WERE ANY PROBLEMS YES REPAIR AS
TO SET THE CODE IS THE WIRING AND FOUND? NECESSARY.*
NOT PRESENT. CONNECTORS.
FIG.1 OR 2
NO

REFER TO GENERAL
INFORMATION 3.3.2
FOR ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-225A | CONTINUED - REPAIRING NO CCD BUS MESSAGE FROM MIC

TJ BODY

INSTRUMENT
CLUSTER HARNESS
CONNECTOR C1

CAV

COLOR

FUNCTION

1

WT/BK
VI/BR

CCD BUS (1)
CCD BUS (+)

POWERTRAIN

CONTROL MODULE

HARNESS
GONNECTOR

CAV

COLOR

FUNCTION

C28
C30

WT/BK
VT/BR

CCD BUS (-)
CCD BUS (+)

FIG. 1

80b6bh37c

XJ BODY

INSTRUMENT
CLUSTER HARNESS
CONNECTOR C2

CAV

COLOR

FUNCTION

WT/BK
VT/BR

CCD BUS (-)
CCD BUS (+)

POWERTRAIN

CONTROL MODULE

HARNESS
GONNECTOR

CAV

COLOR

FUNCTION

C28
C30

WT/BK
VT/BR

CCD BUS (-)
CCD BUS (+)

80b6b37e




TEST TC-225A

CONTINUED - REPAIRING NO CCD BUS MESSAGE FROM MIC

TEST TC-225A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

DISCONNE®TM
HARNESS
CONNECTOR.**

DISCONNECT
INSTRUMENT CLUSTER
CONNECTOR.**

USE AN OHMMETER IN
THE FOLLOWING
STEPS.

MEASURE THE
RESISTANCE OF THE
CCD(+) CKT BETWEEN

PCM HARNESS

CONNECTOR...

AND THE INSTRUMENT
CLUSTER HARNESS
CONNECTOR.

FIG.1 OR 2

IS THE RESISTANCE
BELOW 5.0 OHMS?

O

REPAIR THE CCD(+)
CIRCUIT FOR AN
OPEN.*

YES

MEASURE THE
RESISTANCE OF THE
CCD(-) CKT BETWEEN

THE PCM HARNESS

CONNECTOR...

AND THE INSTRUMENT
CLUSTER HARNESS

CONNECTOR
FIG.1 OR 2

IS THE RESISTANCE
BELOW 5.0 OHMS?

o}

REPAIR THE CCD(-)
CIRCUIT FOR ‘AN
OPEN.*

YES

REPLACE THE
INSTRUMENT
CLUSTER.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-226A

REPAIRING - NO CCD BUS MESSAGE RECEIVED FROM SKIM

Perform TEST DTC Before Proceeding

TJ BODY

ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE o
(Cc
| VB FUSE BLOCK (1P)
FUSED B(+ TO PDC
1 10 AMP FUSE 4
— FUSE BLOCK il/P)
s | Sn A Son
_— 10 AMP SWITCH
WT/BK
5 CCD BUS (4
| VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRSEND
2 1
] BK/LB =
4 GROUND
80b6f0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
- DB/GY PDC
1 FusedB(+)  124MZ > PDC
WT/BK
Fused Ign Switch JUNCI[l)OAl\lM%LOCK
3 | Output Run/Start ¢ _8—>» JUNCTION
WT/BK BLOCK
5 CCD BUS () 10
L VT/BR OTHER
— BK/LG
2 Ground
BK/LG L
4 Ground =
==

80b6f0d2

Name of code: No CCD Message From SKIM Module

When Monitored: With ignition on.

Set Condition: The PCM does not receive a CCD Bus message
from the SKIM module when expected.

Theory of operation: At ignition on, the SKIM module sends a
message to the PCM verifying the correct ignition key. If the PCM
receives a correct message, it will allow the engine to start and
continue to run. If the PCM does not receive a message or
receives an incorrect key message the PCM will allow the engine
to start and run for two seconds. If the PCM does not receive a
valid key message in six start attempts the PCM will disable the
starter relay until a valid key message is received.

Possible causes:

> Open or shorted CCD Bus circuit(s)
Failed SKIM module

Failed PCM

Connector terminals

Connector wires

vV V VYV

80b118e6
FIG. 1
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TEST TC-226A | REPAIRING - NO CCD BUS MESSAGE RECEIVED FROM SKIM

Perform TEST DTC Before Proceeding

KEY ON.
START TEST
TC-226A. USING THE DRB,

ERASE CODES.

ATTEMPT TO START

DOES THE DRB YES CONTINUE TES

THE ENGINE. READ CODES. DISPLAY THIS CODE? TC-226A ON THE
NEXT PAGE.
NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2
FOR ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST TC-226A

CONTINUED - REPAIRING - NO CCD BUS MESSAGE RECEIVED FROM SKIM

TJ BODY
ANTENNA TRANSPONDER
SENTRY KEY CHIP
IMMOBILIZER (IN KEY}
MODULE
=
(e
R FLSE BLOCK (/P)
] FUSED B(+) FUSE TO PDC
10 AMP FUSE 4
DB FUSE BLCCK iI/P)
3 | ot TR aSon
10 AMP SWITCH
WT/BK
5 CCD BUS ()
VT/BR TO OTHER
6 CGD BUS (+) MODULES
GROUND
2 L
BH/LE =
4 GROUND
80b6f0cc
FIG. 1
XJ BODY
~—  SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(((C
DB/GY PDC
: FusedB ()  0AMP PDC
WT/BK
Fused Ign Switch JUNCE)OANM%LOCK
3 Qutput Run/Start JUNCTION
WT/BK BLOCK
5 CCD BUS (-) 0
VT/BR OTHER
BK/LG
2 Ground
BK/LG —
4 Ground =
—L
- 80b60d2

FIG. 2
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TEST TC-226A

CONTINUED - REPAIRING - NO CCD BUS MESSAGE RECEIVED FROM SKIM

TEST TC-226A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,
ATTEMPT TO

REFER TO
"SENTRY KE

CAN YOU NG

COMMUNICATE WITH COMMUNICATE WITH IMMOBILIZER"
THE SKIM MODULE. THE SKIM? SECTION
"TEST DTC".
YES

KEY OFF.

DISCONNECT THE PCM
HARNESS
CONNECTORS.**

DISCONNECT THE
SKIM HARNESS
CONNECTOR.**

USE AN OHMMETER IN
THE FOLLOWING
STEPS.

MEASURE THE CCD
BUS(+) CIRCUIT

BETWEEN THE PCM Al

THE SKIM MODULE.
FIG.1 OR 2

IS THE RESISTANCE NO REPAIR THE OPEN

BELOW 5.0 OHM$?

O

CCD BUS(+)
CIRCUIT *

YES

MEASURE THE CCD
BUS(-) CIRCUIT
BETWEEN THE PCM AN

IS THE RESISTANCE NO
BELOW 5.0 OHMS?

REPAIR THE OPEN

%

THE SKIM MODULE.
FIG.1 OR2

CCD BUS()
CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST TC-232A

REPAIRING - INVALID OR WRONG KEY MESSAGE FROM SKIM

Perform TEST DTC Before Proceeding

TJ BODY

ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE o
(Cc
| VB FUSE BLOCK (1P)
FUSED B(+ TO PDC
1 10 AMP FUSE 4
— FUSE BLOCK il/P)
s | Sn A Son
_— 10 AMP SWITCH
WT/BK
5 CCD BUS (4
| VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRSEND
2 1
] BK/LB =
4 GROUND
80b6f0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
- DB/GY PDC
1 FusedB(+)  124MZ > PDC
WT/BK
Fused Ign Switch JUNCI[l)OAl\lM%LOCK
3 | Output Run/Start ¢ _8—>» JUNCTION
WT/BK BLOCK
5 CCD BUS () 10
L VT/BR OTHER
— BK/LG
2 Ground
BK/LG L
4 Ground =
==

80b6f0d2

Name of code: Invalid or Wrong Key Message From SKIM

When Monitored: With ignition on.

Set Condition: The PCM does not receive a valid key message
from the SKIM module.

Theory of operation: At ignition on, the SKIM module sends a
message to the PCM verifying the correct ignition key. If the PCM
receives a correct message, it will allow the engine to start and
continue to run. If the PCM does not receive a message or
receives an incorrect message the PCM will allow the engine to
start and run for two seconds. If the PCM does not receive a
valid key message in six start attempts the PCM will disable the
starter relay until a valid key message is received.

Possible causes:

Ignition key not programmed
Wrong ignition key
Incorrect VIN stored in PCM
Failed SKIM module

Failed PCM

A

vV V.V V

80b118e7
FIG. 1
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TEST TC-232A

REPAIRING - INVALID OR WRONG KEY MESSAGE FROM SKIM
Perform TEST DTC Before Proceeding

START TEST
TC-232A.

WITH THE DRB,
ERASE CODES.

ATTEMPT TO START
AND IDLE THE
ENGINE FOR 1

MINUTE.

READ CODES.

DOES THE DRB YES CONTINUE TEST

DISPLAY THIS CODE? TC-232A ON THE

NEXT PAGE.

NO

AT THIS TIME, THE INSPECT THE WIRING
CONDITION REQUIRED AND CONNECTORS WERE ANY PROBLEMS YES REPAIR AS
TO SET THE CODE IS ASSOCIATED WITH FOUND? NECESSARY.*
NOT PRESENT. THE PCI BUS
FIG. 1 CIRCUIT.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST TC-232A

REPAIRING - INVALID OR WRONG KEY MESSAGE FROM SKIM

TJ BODY

ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE o
(Cce
| TN/EK FUSE BLOCK (I’P)
FUSED B(+) TO PDC
1 10 AMP FUSE 4
| FUSE BLOCK iI/P)
s | Sn A Son
_— 10 AMP SWITCH
WT/BK
5 CCD BUS (4§
VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRSEND
§ i
| BK/LB =
4 GROUND
80b6f0ce
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
- DB/GY PDC
1 Fused B (+)  0AMP PDC
WT/BK
Fused Ign Switch JUNCI[l)OAl\lMELOCK
3 |__Output Run/Start & \_®——» JUNCTION
WT/BK BLOCK
5 CCD BUS () .
L VT/BR OTHER
— BK/LG
2 Ground
BK/LG L
4 Ground =
£
- 80b6f0d2

Name of code: Invalid or Wrong Key Message From SKIM

When Monitored: With ignition on.

Set Condition: The PCM does not receive a valid key message
from the SKIM module.

Theory of operation: At ignition on, the SKIM module sends a
message to the PCM verifying the correct ignition key. If the PCM
receives a correct message, it will allow the engine to start and
continue to run. If the PCM does not receive a message or
receives an incorrect message the PCM will allow the engine to
start and run for two seconds. If the PCM does not receive a
valid key message in six start attempts the PCM will disable the
starter relay until a valid key message is received.

Possible causes:

Ignition key not programmed
Wrong ignition key
Incorrect VIN stored in PCM
Failed SKIM module

Failed PCM

A

vV V.V V

80b118e7
FIG. 1
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TEST TC-232A

REPAIRING - INVALID OR WRONG KEY MESSAGE FROM SKIM

TEST TC-232A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,

ATTEMPT TO CAN YOU NG PERFORM
COMMUNICATE WITH COMMUNICATE WIT} SK-TEST DTC.
THE SKIM. THE SKIM?
YES
WITHTHE DRB, ARE THERE ANY SKIM | YES PERFORM
CHECK FOR SKIM TROUBLE CODES? SK-TEST DTC.
TROUBLE CODES.
NO
WITH THE DRB REPLACE PCM
DISPLAY THE VIN IS THE CORRECT VIN NO AND

THAT IS PROGRAMMED
IN THE PCM.

PROGRAMMED IN THE
PCM?

PROGRAM CORRECT
VIN INTO PCM AND
RETEST.*

YES

KEY OFF.

REPLACE THE
POWERTRAIN CONTROL]
MODULE.*

CLEAR ALL CODES.

ATTEMPT TO START
AND IDLE THE
ENGINE.

USING THE DRB,
READ PCM TROUBLE
CODES.

DOES THE DRB
DISPLAY THIS CODE?

YES

REPLACE THE SKIM.}

NO

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST TC-235A

REPAIRING - OIL PRESSURE SENSOR LOW EXCEEDED

Perform TEST DTC Before Proceeding

TJ/XJ BODY
Name of code: Oil Pressure Sensor Low Exceeded
When monitored: With the ignition switch on.
Set condition: The PCM detects voltage on the il pressure sensor
signal circuit below 0.1 volts.
Theory of operation: The sensor consists of dual ceramic plates
that vary resistance with applied oil pressure. The PCM sends a
5.0 volt supply to the sensor. The change in signal voltage is
proportional to the change in distance between the ceramic
plates {which varies with applied oil pressure}. The PCM
uses this input to determine oil pressure and provides this
information to the instrument cluster for oil pressure gauge
operation. The signal voltage is provided at PCM cavity B23.
Ground is provided at PCM cavity Ad. The 5-volt supply is
provided at PCM cavity A17.
Possible cause:
> Sensor signal circuit shorted to ground
> Failed ail pressure sensor
> Failed PCM
> Connector terminals
> Connector wires
80b76fed
FIG. 1
TJ/XJ BODY
POWERTRAIN
CONTROL OIL
MODULE PRESSURE
SENSOR
OIL PRESSURE SENSOR SIGNAL o
B23
A17 5-VOLT SUPPLY 1
SENSOR GROUND
A4 3
TO OTHER SENSORS
80b76fef

FIG. 2
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TEST TC-235A

REPAIRING - OIL PRESSURE SENSOR LOW EXCEEDED
Perform TEST DTC Before Proceeding

START TEST
TC-235A.

KEY ON.

USING THE DRB,
ERASE CODES.

CYCLE THE KEY ON
AND OFF SEVERAL
TIMES.
USING THE DRB,
READ CODES.

DID THE DRB YES$ CONTINUE TES

DISPLAY THIS CODE? TC-119A ON THE

NEXT PAGE.

NO

AT THIS TIME, THE
CONDITION REQUIRED

USING THE SCHEMATIC
AS A GUIDE, INSPECT

WERE ANY PROBLEMS YES REPAIR AS

TO SET THE CODE IS THE WIRING AND FOUND? NECESSARY.*
NOT PRESENT. CONNECTORS.
FIG. 1 FIG. 2
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL
INFORMATION ON
INTERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-235A

CONTINUED - REPAIRING - OIL PRESSURE SENSOR LOW EXCEEDED

TJ/XJ BODY

ENGINE QIL
PRESSURE SENSOR
CONNECTOR

CAV

COLOR | FUNCTION

WN = —

VT/OR | 5-VOLT SUPPLY (TJ)

OR | 5-VOLT SUPPLY (XJ)
GY/YL | OIL PRESSURE SENSOR SIGNAL
BR/YL | SENSOR GROUND

80bBb37f

FIG. 1
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TEST TC-235A | CONTINUED - REPAIRING - OIL PRESSURE SENSOR LOW EXCEEDED

TEST TC-235A
CONTINUED FRO
THE PREVIOUS

KEY OFF.
DISCONNECT THE OIL
PRESSURE SENSOR

PAGE. HARNESS
CONNECTOR.**
KEY ON. MEASURE THE VOLTAGE
OF THE OIL PRESSURE IS THE VOLTAGE YEB REPLACE THE OIL
USE A VOLTMETER IN SENSOR SIGNAL. BETWEEN 4.8 AND PRESSURE SENSOR.*
THE FOLLOWING 5.3 VOLTS?
STEP. FIG. 1
NO
KEY OFF.
DISCONNECT THE PCM USE AN OHMMETER IN
HARNESS THE FOLLOWING
CONNECTORS.** STEPS.
REPAIR THE SHORT
MEASURE THE OIL PRESSURE IS THE RESISTANCE YES TO GROUND IN THE
RESISTANCE OF SENSOR SIGNAL BELOW 5.0 OHMS? OIL PRESSURE
THE... CIRCUIT TO GROUND. SENSOR SIGNAL
CIRCUIT .**
NO
OIL PRESSURE SENSOR REPAIR THE OIL
MEASURE THE SIGNAL CKT AND THE IS THE RESISTANCE YES PRESSURE SENSOR|
RESISTANCE BETWEEN SENSOR GROUND CKT}: BELOW 5.0 OHMS? SIGNAL CIRCUIT FOR
THE... SHORT TO THE SENSOR
FIG. 1 GROUND CIRCIUT.**

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-236A | REPAIRING OIL PRESSURE SENSOR HIGH EXCEEDED

Perform TEST DTC Before Proceeding

TJ/XJ BODY
Name of code: Oil Pressure Sensar High Exceeded

When monitored: With the ignition switch on.

Set condition: The PCM detects voltage on the il pressure sensor signal
circuit above 4.8 volts.

Theory of operation: The sensor consists of dual ceramic plates that vary
resistance with applied oil pressure. The PCM sends a 5.0 volt supply to
the sensor. The change in signal veltage is prepertional to the change

in distance between the ceramic plates (which varies with applied cil
pressure}. The PCM uses this input to determine oil pressure and provides
this information to the instrument cluster for oil pressure gauge aperation.
The signal voltage is provided at PCM cavity B23. Ground is provided

at PCM cavity A4. The 5-volt supply is provided at PCM cavity A17.

Possible cause:

> Sensor signal circuit shorted to voltage
> Sensor signal circuit open

> Sensor greund circuit apen

> Failed oil pressure senscr

> Failed PCM

> Connector terminals

> Connector wires

80b76fee
FIG. 1
TJ/XJ BODY
POWERTRAIN
CONTROL oIL
MODULE PRESSURE
SENSOR
OIL PRESSURE SENSOR SIGNAL 5
B23
o 5-VOLT SUPPLY 1
SENSOR GROUND
Ad 3
TO OTHER SENSORS
80b76fef

FIG. 2
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TEST TC-236A | REPAIRING OIL PRESSURE SENSOR HIGH EXCEEDED

Perform TEST DTC Before Proceeding

KEY ON.
START TEST
TC-236A. USING THE DRB,

ERASE CODES.

CYCLE THE KEY ON AND

OFF SEVERAL TIMES. DOES THE DRB YES CONTINUE TEST
KEY ON. DISPLAY THIS CODE? TC-236A ON THE
USING THE DRB NEXT PAGE.
READ CODES.
NO
AT THIS TIME, THE USING THE SCHEMATIC
CONDITION REQUIRED AS A GUIDE, INSPECT WERE ANY PROBLEMS YES REPAIR AS
TO SET THE CODE IS THE WIRING AND FOUND? NECESSARY .*
NOT PRESENT. CONNECTORS.
FIG. 1 FIG. 2
NO

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

301

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-236A

CONTINUED - REPAIRING - OIL PRESSURE SENSOR HIGH EXCEEDED

TJ/XJ BODY

ENGINE QIL
PRESSURE SENSOR
CONNECTOR

CAV

COLOR | FUNCTION

WN = —

VT/OR | 5-VOLT SUPPLY (TJ)

OR | 5-VOLT SUPPLY (XJ)
GY/YL | OIL PRESSURE SENSOR SIGNAL
BR/YL | SENSOR GROUND

80bBb37f

FIG. 1
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TEST TC-236A

CONTINUED - REPAIRING - OIL PRESSURE SENSOR HIGH EXCEEDED

TEST TC-236A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

DISCONNECT THE OIL
PRESSURE SENSOR

HARNESS
CONNECTOR.**

KEY ON.

THE FOLLOWING
STEPS.

USE A VOLTMETER IN

MEASURE THE
VOLTAGE OF THE OIL
PRESSURE SENSOR
SIGNAL CIRCUIT.
FIG. 1

IS THE VOLTAGE
ABOVE 5.5 VOLTS?

NO

CONTINUE TEST
TC-236A ON THE

YES

NEXT PAGE.

KEY OFF.

HARNESS
CONNECTOR.**

DISCONNECT THE PCM

KEY ON. MEASURE THE
VOLTAGE OF THE OIL
PRESSURE SENSOR
SIGNAL CIRCUIT.
FIG. 1

ISTHE VOLTAGE
BELOW 0.5 VOLT?

NQ

REPAIR THE SHORT
TO VOLTAGE IN THE
OIL PRESSURE
SENSOR SIGNAL
CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL]
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-236A

CONTINUED - REPAIRING OIL PRESSURE SENSOR HIGH EXCEEDED

TJ/XJ BODY

PRESSURE SENSOR

ENGINE OIL

CONNECTOR

CAV | COLOR | FUNCTION

1 | VT/OR | 5-VOLT SUPPLY (TJ)
1 OR | 5-VOLT SUPPLY (XJ)

2 | GY/YL | OIL PRESSURE SENSOR SIGNAL
3 | BRYL | SENSOR GROUND

80b6b37f
FIG. 1

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR | FUNCTION

BR/YL | SENSOR GROUND
OR 5-VOLT SUPPLY

GY/YL | OIL PRESSURE

SENSOR SIGNAL

ENGINE OIL
PRESSURE SENSOR
CONNECTOR

COLOR | FUNCTION

VT/OR | 5-VOLT SUPPLY (TJ)
OR | 5-VOLT SUPPLY {XJ)
GY/YL | OIL PRESSURE
SENSOR SIGNAL
BR/YL | SENSOR GROUND

80b6b38a

FIG. 2
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TEST TC-236A

CONTINUED - REPAIRING OIL PRESSURE SENSOR HIGH EXCEEDED

TEST TC-236A
CONTINUED FROM
PREVIOUS PAGE.

WAS THE VOLTAGE

MEASURED IN THE
PREVIOUS STEP

BETWEEN 4.8 AND
5.3 VOLTS?

YES

NO

USING AN OHMMETER,
MEASURE THE SENSOR GROUND
RESISTANCE OF —> CIRCUIT TO GROUND.
THE...

REPAIR THE OPEN IN

THE OIL PRESSURE
SENSOR GROUND
CIRCUIT.*

IS THE RESISTANCE NO
BELOW 5.0 OHMS? ——>

YES

REPLACE THE OIL
PRESSURE SENSOR.*

KEY OFF.
DISCONNECT THE PCM
HARNESS
CONNECTOR.**

USING AN OHMMETER,
MEASURE THE
RESISTANCE OF
THE...

OIL PRESSURE
SENSOR SIGNAL
CIRCUIT.

FIG. 2

REPAIR THE OPEN IN
THE OIL PRESSURE
SENSOR SIGNAL

CIRCUIT.*

IS THE RESISTANCE NO
—> BELOW 5.0 OHMS? —>

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST SK-1A IDENTIFYING SENTRY KEY IMMOBILIZER SYSTEM

Perform TEST DTC Before Proceeding

DIAGNOSTIC TROUBLE CODE (DTC) DISPLAYED

DIAGNOSTIC TEST

ANTENNA FAILURE

*%

COP FAILURE

**

EEPROM FAILURE

**

EMS STATUS FAILURE SK-2A
INTERNAL FAULT o
RAM FAILURE **
ROLLING CODE FAILURE SK-3A
SERIAL LINK EXTENERAL FAULT SK-4A
SERIAL LINK INTERNAL **
STACK OVERFLOW FAILURE *x
TRANSPONDER COMMUNICATION FAILURE SK-5A
TRANSPONDER CRC (CYCLE REDUNDANCY CHECK) FAIL- SK-6A
URE

TRANSPONDER ID MISMATCH SK-7A
TRANSPONDER RESPONSE MISMATCH SK-8A
VIN MISMATCH SK-9A

**These trouble codes indicate an internal SKIM fault. Using the DRB, clear SKIM trouble code(s).
Perform several key cycles, leaving the key on for a minimum of 30 seconds per cycle. Using the

DRB, read SKIM trouble codes. If the trouble code is present, replace the SKIM.

NOTE: An intermittent start and stall condition accompanied with a transponder DTC can be caused
by the presence of a non-programmed key or key programmed to another vehicle, near the SKIM
antenna (ignition halo). This can occur if the customer has a key holder (ring) that contains more

than one key equipped with a transponder chip.

After replacement of the Sentry Key Immobilizer Module (SKIM) see GENERAL INFORMATION

SECTION 8.0 for SKIM initialization.

NOTE: For all component locations, REFER TO GENERAL INFORMATION Section 4.0 in this

manual.
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TEST SK-1A IDENTIFYING SENTRY KEY IMMOBILIZER SYSTEM

Perform TEST DTC Before Proceeding

NOTE: The Sentry Key Immobilizer System (SKIS) diagnosis may require usage of the customer’s
additional keys to verify the cause of the system failure. In the event that the Sentry Key Immobilizer
Module (SKIM) needs replacing, all of the keys previously programmed into the SKIM’s memory
must be programmed into the new SKIM. THEREFORE IT IS IMPORTANT THAT ALL OF THE
CUSTOMER’S KEYS PROGRAMMED FOR THE VEHICLE BE OBTAINED PRIOR TO BEGIN-

NING VEHICLE DIAGNOSIS.

NOTE: It is necessary to obtain the four-digit Personal Identification Number (PIN) from the
customer or the vehicle invoice. The PIN is required to perform certain SKIM tasks using the DRB.

NOTE: It is very important that the PCM is programmed with the correct Vehicle Identification
Number (VIN). Incorrect VIN programming may result in incorrect diagnosis and unnecessary
component replacement. Use the DRB to verify the correct VIN and country code in the SKIM.

1. The battery must be fully charged for any test in this manual.
2. Attempt to start the engine. Crank for up to 10 seconds if necessary.

3. Connect the DRB to the diagnostic connector and select “Theft Alarm” then “SKIM”.
If the DRB displays “NO Response” . ...t perform test 1B

NOTE: If the DRB screen is blank or has a DRB error message displayed, go to General
Information Section 3.5 in this manual.

4. With the DRB, read and record SKIM trouble codes.

5. If diagnostic trouble code(s) are displayed, refer to the diagnostic trouble code list on the next
page for the appropriate test.
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TEST SK-1B SKIM COMMUNICATION

Perform TEST SK-1A Before Proceeding

TJ BODY XJ BODY
TRANSPONDER
ANTENNA TRANSPONDER OB e ANTENNA o
SENTRY KEY IN KEY)
IMMOBILIZER (IN KEV) MODULE (
MODULE
((c. @ ((Cce(s)
I FUSE ELOCK (I/P)
FUTsl\égag TO PDC u
1 ® e ® > FUsE 4 _ DB/GY e
| Fusep Gn swirek FUSEBLOGK I/P) T0 1 Fused B (+ PDC
3 OUTPUT RUN/START e \_e— » IGNITION WT/BK . JUNCTION BLOCK
| 10 AMP SWITCH Fused Ign Switch 10 AMP
C%’EEE ) 3 Qutput Run/Start & \_9——» JUNCTION
5 © . WT/BK BLOCK
| VT/BR TO OTHER 5 CCD BUS (-) T0
6 CCD BUS (+) MODULES | VT/BR OTHER
2 GROUND | BK/LG
] J—_— 2 Ground
4 GROUND | BK/LG =
1 4 Ground -
— = =
80b60CC - 80b60d2
TJ BODY XJ BODY
SKIM MODULE SKIM MODULE
HARNESS CONNECTOR HARNESS CONNECTOR 7
@ 4 4
1 6 1 6
CAV | COLOR | FUNCTION c?v (I;CB)I/-gs Ez:g;ISZITERY SUPPLY
1 TN/BK | FUSED BATTERY SUPPLY
2 BK GROUND 2 BK/LG | GROUND
3 RD/LG | FUSED IGNITION SWITCH OUTPUT 3 | WI/BK | FUSED lGN_ITION SWITCH OUTPUT
5 | WT/BK | CCD BUS ()
5 | WI/BK | CCDBUS () & | VI/BR | GGD BUS (1
6 | VI/BR | CCD BUS (+)
80b11874 80611875
FIG. 1 FIG. 2
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TEST SK-1B SKIM COMMUNICATION

Perform TEST SK-1A Before Proceeding

START TEST.

USING THE DRB, REFER TO TEST
ATTEMPT TO CAN YOU NO NS-6A TO
COMMUNICATE WITH ——> COMMUNICATE WITH DIAGNOSE A N
THE PCM CONTROL THE PCM? RESPONSE
MODULE. CONDITION.

YES

TURN IGNITION OFF. USING AN OHMMETER,
DISCONNECT THE MEASURE THE GROUND
SKIM MODULE —> CIRCUIT CAVS2 AND ——>
HARNESS 4 AT THE SKIM
CONNECTOR.** CONN. FIG.1 OR 2

IS THE RESISTANCE

BELOW 5.0 OHMS HOR
BOTH GROUND —>

CIRCUITS?

REPAIR THE OPEN

S©ROUND CIRCUIT(S)
THAT DID NOT

MEASURE BELOW 5.0
OHMS *

YES

USING A VOLTMETER,
MEASURE THE BATTERY
SUPPLY CIRCUIT. —>

FIG.1 OR 2

IS THE VOLTAGE

O REPAIR THE OPEN

ABOVE 10.0 VOLTS? —> BATTERY SUPPLY

CIRCUIT.*

YES

USING A VOLTMETER,
MEASURE THE IGNITION

TURN IGNITION ON. —> SUPPLY CIRCUIT.
FIG.1 OR 2

IS THE VOLTAGE

NQ REPAIR THE OPEN

BOVE 10.0 VOLTS? —>IGNITION SUPPLY

CIRCUIT.*

YES

WAIT 2 MINUTES
BEFORE CONTINUING.

MEASURE BOTH CCD
BUS CIRCUITS AT

IS THE VOLTAGE
BETWEEN 2.3 AND

NQ REPAIR THE OPEN

RECONNECT THE SKIM
HARNESS CONNECTOR

ATTEMPT TO —>
COMMUNICATE WITH
THE SKIM MODULE.

COMMUNICATE WITH—>

THE SKIM MODULE?

—> THE SKIM MODULE ——> 2.6 FOR BOTH —> CCD BUS
WITH THE IGNITION HARNESS CONNECTOR. MEASURES? CIRCUIT(S).*
STILL ON... FIG.1 OR2
YES
TURN IGNITION OFF. KEY ON.
CAN YOU NO REPLACE THE SKIM

MODULE.*

YES

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.

309

<mMmXx <AOHZmMmw

SMeAN<0n AOMN—T—WO0OZIZ—



<mMX <AVHZmwn

SMAN<W0 AOMN—T—WO0OZIZ—

TEST SK-2A REPAIRING - PCM STATUS FAILURE
Perform TEST SK-1A Before Proceeding
M ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE
(™
(Cce
— FUSE BLOCK (/)
TN/BK
FUSED B(+] FUSE TO PDC
1 10 AMP FUSE 4
| FUSE BLOCK iI/P)
s | S "R ciSon
_— 10 AMP SWITCH
WT/BK
5 CCDBUS ()
VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRSEND
2 1
] BK/LB =
4 GROUND
80b6f0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP

MODULE (IN KEY)
@0

- DB/GY PDC !!
] FusedB () MO~ o ppe
WT/BK
Fused Ign Switch JUNCE)O/PMELOCK
3 Qutput Run/Start & \_9—» JUNCTION
WT/BK BLOCK
5 CCD BUS (-) 0
VT/BR OTHER
g [CCDBUS (+) MODULES
_ BK/LG
2 Ground
BK/LG 4
4 Ground =
£

80b6f0d2

Name of code: PCM Status Failure

When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected PCM Status CCD BUS message from the
PCM within the last 20 seconds.

Theory of operation: The PCM status message
informs the SKIM whether the PCM has received
a “valid key” or “invalid key” message from the
SKIM. The PCM broadcasts the PCM status every
2.7 seconds on the CCD BUS.

Possible causes:

> CCD BUS circuits open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM

FIG. 1 80b5ccoe
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TEST SK-2A REPAIRING - PCM STATUS FAILURE

Perform TEST SK-1A Before Proceeding

START TEST
SK-2A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-2A ON THE

NEXT PAGE.

NO
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
FIG.1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-2A CONTINUED - REPAIRING - PCM STATUS FAILURE
TJ BODY
ANTENNA TRANSPONDER
SENTRY KEY CHIP
IMMOBILIZER (IN KEY}
MODULE
=
(e
K FUSE BLOCK (7P
] FUSED B(+) TO PDC
10 AMP FUSE 4
DB FUSE BLCCK iI/P)
3 | ot TR nSon
10 AMP SWITCH
WT/BK
5 CCDBUS (9
VT/BR TO OTHER
6 CGD BUS (+) MODULES
GROUND
2 L
BH/LE =
4 GROUND
80b6f0cc
XJ BODY
~—  SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(((C
DB/GY PDC
: FusedB ()  0AMP PDC
WT/BK
Fused Ign Switch JUNCE)OANM%LOCK
3 Qutput Run/Start JUNCTION
WT/BK BLOCK
5 CCD BUS (-) O
VT/BR OTHER
BK/LG
2 Ground
BK/LG —
4 Ground =
—L

80b&f0d2
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TEST SK-2A CONTINUED - REPAIRING - PCM STATUS FAILURE

TEST SK-2A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

USING THE SCHEMATIC CHECK THE WIRING
AS A GUIDE, INSPECT AND CONNECTORS FOR ARE ANY OF THESE YES REPAIR AS
THE CCD BUS CIRCUITS POOR TERMINAL CONDITIONS NECESSARY.*
BETWEEN THE PCM AND CONTACT, CORROSION PRESENT?
SKIM MODULE. OR DAMAGE.
NO
REPLACE THE SKIM
MODULE.** USING THE DRB,
ERASE CODES.
SEE GENERAL INFO 8.0
DRIVE VEHICLE. USING THE DRB, DOES THIS CODE IYES REPLACE THE
CHECK CODES. APPEAR? POWERTRAIN CONTR(
PERFORM SEVERAL MODULE.*
KEY CYCLES.
NO

TEST COMPLETE.

=

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-3A REPAIRING - ROLLING CODE FAILURE
Perform TEST SK-1A Before Proceeding
TJ BODY ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE
(™
(e
TN/EK FUSE BLOCK (I’P)
FUSED B(+ FUSE TO PDC
1 10 AMP FUSE 4
| FUSED IGN SWITCH FUSE BLOCK /P To
3 QUTPUT RUN/START e IGNITION
|| 10 AMP SWITCH
WT/BK
5 CCD BUS (4
VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRgEND
2 1
— BK/LB =
4 GROUND
80bBf0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(e
L DB/GY PDC u
1 FusedB ()  QLME > PDC
WT/BK
Fused Ign Switch JUNCI[')O;{\'M%LOCK
3 |__Output Run/Start & \_®——» JUNCTION
| WT/BK BLOCK
5 CCD BUS (-) 0
.| VI/BR OTHER
6 CCD BUS (+) MODULES
- BK/LG
2 Ground
| BK/LG L
4 Ground =
L

80b6f0d2

Name of code: Rolling Code Failure
When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected EMS status CCD BUS message from the
PCM within 3.5 seconds of transmitting a “valid
key” message to the PCM.

Theory of operation: After determining the
ignition key is a valid key, the SKIM sends a coded
“valid key” CCD BUS message to the PCM. The
SKIM expects a CCD BUS message
acknowledgment from the PCM.

Possible cause:

> CCD BUS circuits open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM 80b5ccEt
FIG. 1

314




TEST SK-3A REPAIRING - ROLLING CODE FAILURE

Perform TEST SK-1A Before Proceeding

START TEST
SK-3A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-3A ON THE

NEXT PAGE.

NO
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
FIG.1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-3A CONTINUED - REPAIRING ROLLING CODE FAILURE
M ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE
{
(Cc
— FUSE BLOCK (1P)
TN/BK
FUSED B(+ FUSE TO PDC
1 10 AMP FUSE 4
| FUSED IGN SWITCH FUSE BLOCK 17P) To
3 OUTPUT RUN/START . /“\,.—plGNITION
_— 10 AMP SWITCH
WT/BK
5 CCD BUS (4
VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRgEND
2 1
] BK/LB =
4 GROUND
80b6f0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP

MCDULE (IN KEY)
L DB/GY PDC u
1 ¢\ 86— >

FusedB ()  'OAMP PDG
WT/BK
Fused Ign Switch JUNCE)O/PMELOCK
3 Qutput Run/Start & \_9—» JUNCTION
WT/BK BLOCK
5 CCD BUS (-) 0
VT/BR OTHER
g [CCDBUS (+) MODULES
I BK/LG
2 Ground
BK/LG =L
4 Ground N
=+

80b6f0d2

Name of code: Rolling Code Failure
When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected EMS status CCD BUS message from the
PCM within 3.5 seconds of transmitting a “valid
key” message to the PCM.

Theory of operation: After determining the
ignition key is a valid key, the SKIM sends a coded
“valid key” CCD BUS message to the PCM. The
SKIM expects a CCD BUS message
acknowledgment from the PCM.

Possible cause:

> CCD BUS circuits open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM 80b5ccEt
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TEST SK-3A

CONTINUED - REPAIRING ROLLING CODE FAILURE

TEST SK-3A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

USING THE SCHEMATIC CHECK THE WIRING
AS A GUIDE, INSPECT AND CONNECTORS FOR ARE ANY OF THESE YES REPAIR AS
THE CCD BUS CKT(S) POOR TERMINAL CONDITIONS NECESSARY.*
BETWEEN THE PCM AND CONTACT, CORROSION PRESENT?
SKIM MODULE. OR DAMAGE.
NO
REPLACE THE SKIM
MODULE.** USING DRB ERASE
CODES.
SEE GENERAL INFO 8.0
DRIVE VEHICLE. USING THE DRB, DOES THIS CODE IYES REPLACE THE

PERFORM SEVERAL
KEY CYCLES.

CHECK CODES.

APPEAR?

POWERTRAIN CONTRC

MODULE.*

NO

TEST COMPLETE.

=

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-4A REPAIRING - SERIAL LINK EXTERNAL FAILURE
Perform TEST SK-1A Before Proceeding
TJ BODY ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE
(™
(e
TN/EK FUSE BLOCK (I’P)
FUSED B(+ FUSE TO PDC
1 10 AMP FUSE 4
| FUSE BLOCK iI/P)
3 | SR SN
|| 10 AMP SWITCH
WT/BK
5 CCD BUS (4
VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRgEND
2 1
— BK/LB =
4 GROUND
80bBf0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(e
L DB/GY PDC u
1 FusedB ()  QLME > PDC
WT/BK
Fused Ign Switch JUNCI[')O;{\'M%LOCK
3 |__Output Run/Start & \_®——» JUNCTION
| WT/BK BLOCK
5 CCD BUS (-) 0
.| VI/BR OTHER
6 CCD BUS (+) MODULES
- BK/LG
2 Ground
| BK/LG L
4 Ground =
L

80b6f0d2

Name of code: Serial Link External Fault
When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected CCD BUS message transmission
acknowledgment from the PCM after three transmit
attempts.

Theory of operation: The SKIM expects a CCD
BUS message acknowledgment from the PCM on
the BUS during its communication process.

Possible cause:

> CCD BUS circuits open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM

80b5ee70
FIG. 1
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TEST SK-4A REPAIRING - SERIAL LINK EXTERNAL FAILURE

Perform TEST SK-1A Before Proceeding

START TEST
SK-4A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-4A ON THE

NEXT PAGE.

NO
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
FIG.1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-4A CONTINUED - REPAIRING - SERIAL LINK EXTERNAL FAILURE
TJ BODY
ANTENNA TRANSPONDER
SENTRY KEY CHIP
IMMOBILIZER (IN KEY}
MODULE
=
(e
K FUSE BLOCK (7P
] FUSED B(+) TO PDC
10 AMP FUSE 4
DB FUSE BLCCK iI/P)
3 | ot TR aSon
10 AMP SWITCH
WT/BK
5 CCDBUS (9
VT/BR TO OTHER
6 CGD BUS (+) MODULES
GROUND
2 L
BH/LE =
4 GROUND
80b6f0cc
XJ BODY
~—  SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(((C
DB/GY PDC
: FusedB ()  0AMP PDC
WT/BK
Fused Ign Switch JUNCR)OANM%LOCK
3 Qutput Run/Start JUNCTION
WT/BK BLOCK
5 CCD BUS (-) O
VT/BR OTHER
BK/LG
2 Ground
BK/LG —
4 Ground =
—L

80b&f0d2

320




TEST SK-4A

CONTINUED - REPAIRING - SERIAL LINK EXTERNAL FAILURE

TEST SK-4A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

USING THE SCHEMATIC CHECK THE WIRING
AS A GUIDE, INSPECT AND CONNECTORS FOR ARE ANY OF THESE YES REPAIR AS
THE CCD BUS CKT(S) POOR TERMINAL CONDITIONS NECESSARY.*
BETWEEN THE PCM AND CONTACT, CORROSION PRESENT?
SKIM MODULE. OR DAMAGE.
NO
REPLACE THE SKIM
MODULE.** USING DRB ERASE
CODES.
SEE GENERAL INFO 8.0
DRIVE VEHICLE. USING THE DRB, DOES THIS CODE IYES REPLACE THE

PERFORM SEVERAL
KEY CYCLES.

CHECK CODES.

APPEAR?

POWERTRAIN CONTRC

MODULE.*

NO

TEST COMPLETE.

=

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-5A REPAIRING - TRANSPONDER COMMUNICATION FAILURE
Perform TEST SK-1A Before Proceeding
TJ BODY XJ BODY
ANTENNA TRANSPONDER
ANTENNA TRANSPONDER SENTHY KEY OHIP
SENTRY KEY CHIP IMMOBILIZER
MODULE {IN KEY)
IMMOBILIZER (IN KEY)
MODULE
@ ((C
(Ce
TNBK FUSE BLOCK (I/P)
FUSED B(+) _FUSE ! TO PDC
1 & i ® ™ FUSE 4 _ DB/GY N RhCAP
[~ | Fuseo |(ENB SWITCH FUSEBE(E)%('V F) TO 1 Fl{:l?l'[/jBBK a PDC
3 QUTPUT RUN/START Py Il o p~ IGNITION X JUNCTION BLOCK
10 AMP SWITCH Fused Ign Switch 10 AMP
Cyggsg 3 Qutput Run/Start & \_9——» JUNCTION
5 CDBUSH) . WT/BK BLOCK
] VT/BR TO OTHER 5 CCD BUS (-) T0
6 CCD BUS (+) MODULES VT/BR OTHER
T K 6 CCD BUS (+) MODULES
2 GROUND | BK/LG
JT_— 2 Ground
0 o | s =
1 4 Ground -
|| = 1
80b6f0ce - - 80b6f0d2
Name of code: Transponder Communication Failure
When monitored: With the ignition on and during key
programming operation. @ MOLDED
Set condition: The SKIM fails to receive a valid message CAP o & ol

from the transponder after five consecutive read attempts.

Theory of operation: When the ignition is turned on or during
key programming, the SKIM attempts to power up the
transponder. The SKIM makes up to five attempts to
communicate with the transponder. If the SKIM does not
receive a response from the transponder, no further
communication is attempted and a code is stored in memory.

Possible cause:

> Failed transponder

> Invalid ignition key

> Electro-magnetic interference
> Failed SKIM

80b5¢cc71

FIG. 1

TRANSPONDER
MOLDED cm/
REMOVED
SENTRY
KEY
L/

</

80b6b145
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TEST SK-5A REPAIRING - TRANSPONDER COMMUNICATION FAILURE

Perform TEST SK-1A Before Proceeding

START TEST
SK-5A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-5A ON THE

NEXT PAGE.

NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-5A

CONTINUED - REPAIRING - TRANSPONDER COMMUICATION FAILURE

O MOLDED
CAP
TRANSPONDER
[|  MOLDED CAP A
REMOVED
\ SENTRY /

KEY

L/ |/

80b6h145
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TEST SK-5A

CONTINUED - REPAIRING - TRANSPONDER COMMUICATION FAILURE

TEST SK-5A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,
ATTEMPT TO REPROGR
THE IGNITION KEY TO
THE SKIM MODULE.
SEE GENERAL INFO 8.0

AM

TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO
CLEAR CODES. TURN IGNITION ON SET? TEST COMPLETE.*
AND CHECK CODES.
YES
USING THE DRB,
REPLACE IGNITION PROGRAM THE KNOWN
KEY WITH A KNOWN GOOD IGNITION KEY TO
GOOD KEY. THE SKIM MODULE.
SEE GENERAL INFO 8.0
TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO

CLEAR CODES.

TURN IGNITION ON

SET?

AND CHECK CODES.

TEST COMPLETE.*

YES

REPLACE THE SKIM
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-6A REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK) FAILURE

Perform TEST SK-1A Before Proceeding

TJ BODY XJ BODY
ANTENNA TRANSPONDER
ANTENNA TRANSPONDER ﬁg‘gglé; oHIP
SENTRY KEY CHIP (IN KEY)
IMMOBILIZER (IN KEY) MODULE
MODULE
@ ((Ct
(C
I TN/EK FUSE BLOCK (I/P)
1 FUSED B(+) _FUASE ! o ) TO PDC PDC
10 aMP FUSE 4 I DB/GY 10 AP
FUSED IGN SWITCH FUSEBLOGK I/P) T0 1 Fused B (+ PDC
3 OUTPUT RUN/START ° IGNITION WT/BK . JUNCTION BLOCK
10 AMP SWITCH Fused Ign Switch 10 AMP
comBK 3 Output Run/Start & \_®—» JUNCTION
5 CDBUSH) . WT/BK BLOCK
] VT/BR TO OTHER 5 CCD BUS (-) T0
6 CCD BUS (+) MODULES VT/BR OTHER
| o 6 [CCDBUS (+) MODULES
2 GROUND L BK/LG
Jf__ 2 Ground
4 GROUND | BK/LG <L
1 4 Ground =
— = =+
80b6f0ce - 80b6f0d2
Name of code: Transponder CRC (Cyclic Redundancy Check)
Failure
When monitored: With the ignition on and during key @ MOLDED
programming operation. 5
Set condition: The SKIM receives five consecutive oM10|

transponder messages that are correctly formatted but contain
invalid data.

Theory of operation: When the ignition is turned on or during
key programming, the SKIM attempts to power up the
transponder. The SKIM makes up to five attempts to
communicate with the transponder. The SKIM checks for
proper communication format and valid data from the
transponder.
Possible cause:
> Failed transponder
> Failed SKIM
> Invalid key
> Electro-magnetic interference

80bb5cc72

FIG. 1

% CAP

REMOVED

SENTRY
KEY

TRANSPONDER
MOLDED CAq
L/

</

80b6b145
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TEST SK-6A REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK) FAILURE

Perform TEST SK-1A Before Proceeding

START TEST
SK-6A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB, DOES THE DRB YES CONTINUE TEST
WAIT 10 SECONDS. READ CODES. DISPLAY THIS CODE? SK-6 ON THE
TURN IGNITION ON. NEXT PAGE.
NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-6A

CONTINUED - REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK)

FAILURE

O MOLDED
CAP
TRANSPONDER
il MOLDED CAP
REMOVED
\ SENTRY /
KEY
L/

80b6h145

328




TEST SK-6A

CONTINUED - REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK)
FAILURE

TEST SK-6A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,
ATTEMPT TO REPROGR
THE IGNITION KEY TO
THE SKIM MODULE.
SEE GENERAL INFO 8.0

AM

TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO
CLEAR CODES. TURN IGNITION ON SET? TEST COMPLETE.*
AND CHECK CODES.
YES
USING THE DRB,
REPLACE IGNITION PROGRAM THE KNOWN
KEY WITH A KNOWN GOOD IGNITION KEY TO
GOOD KEY. THE SKIM MODULE.
SEE GENERAL INFO 8.0
TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO

CLEAR CODES.

TURN IGNITION ON

SET?

AND CHECK CODES.

TEST COMPLETE.*

YES

REPLACE THE SKIM
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-7A REPAIRING - TRANSPONDER ID MISMATCH
Perform TEST SK-1A Before Proceeding
TJ BODY XJ BODY
ANTENNA TRANSPONDER
ANTENNA TRANSPONDER SENTRY KEY oHIP
SENTRY KEY CHIP IMMOBILIZER INKEY)
IMMgBILIZER (IN KEY) MODULE
MODULE
@© ((Ct
(e
I TN/EK FUSE BLOCK (I/P)
FUSED B(+) _FUSE ! TO PDC
1 i ® ™ FUSE 4 _ DB/GY PDC
FUSED IGN SWITCH FUSEBLOGK I/P) TO 1 Fused B (+ 10 AMP PDC
3 OUTPUT RUN/START ° IGNITION WT/BK . JUNCTION BLOCK
10 AMP SWITCH Fused Ign Switch 10 AMP
WT/BK 3 | Output Run/Start & \_®—» JUNCTION
CCD BUS (§
5 L WT/BK BLOCK
| VT/BR TO OTHER 5 CCD BUS (-) T0
6 CCD BUS (+) MODULES VT/BR OTHER
- . 6 |CCDBUS (+) MODULES
2 GROUND L BK/LG
Jf__ 2 Ground
4 GROUND | BK/LG <L
1 4 Ground B
— = =+
80b6f0ce - 80b60d2
Name of code: Transponder ID Mismatch
When monitored: With the ignition on and during key
programming operation. @ MOLDED
Set condition: The SKIM receives a transponder ID CAP ° o o]

that does not match any ID stored in SKIM memory.

Theory of operation: When the ignition is turned on or
during key programming, the SKIM attempts to power
up the transponder. The SKIM makes up to three
attempts to communicate with the transponder. The
SKIM checks for proper communication format and valid
data from the transponder.

Possible cause:

> Invalid key

> Failed transponder
> Failed SKIM

80b5cc73

FIG. 1

</

TRANSPONDER
MOLDED cm/
REMOVED
SENTRY
KEY
L/

80b6b145
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TEST SK-7A REPAIRING - TRANSPONDER ID MISMATCH

Perform TEST SK-1A Before Proceeding

START TEST
SK-7A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-7A ON THE

NEXT PAGE.

NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-7A

CONTINUED - REPAIRING - TRANSPONDER ID MISMATCH

O MOLDED
CAP
TRANSPONDER
il MOLDED CAP
REMOVED

\ SENTRY /

KEY

80b6h145
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TEST SK-7A

CONTINUED - REPAIRING - TRANSPONDER ID MISMATCH

TEST SK-7A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,
ATTEMPT TO REPROGR
THE IGNITION KEY TO
THE SKIM MODULE.
SEE GENERAL INFO 8.0

AM

TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO
CLEAR CODES. TURN IGNITION ON SET? TEST COMPLETE.*
AND CHECK CODES.
YES
USING THE DRB,
REPLACE IGNITION PROGRAM THE KNOWN
KEY WITH A KNOWN GOOD IGNITION KEY TO
GOOD KEY. THE SKIM MODULE.
SEE GENERAL INFO 8.0
TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO

CLEAR CODES.

TURN IGNITION ON

AND CHECK CODES.

SET?

TEST COMPLETE.*

YES

REPLACE THE SKIM
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-8A REPAIRING - TRANSPONDER RESPONSE MISMATCH
Perform TEST SK-1A Before Proceeding
TJ BODY XJ BODY
ANTENNA TRANSPONDER
ANTENNA TRANSPONDER OB e OHIP
SENTRY KEY CHIP {IN KEY)
IMMgBILIZER (IN KEY) MODULE
MODULE
@ ((C
(Ce
TNBK FUSEF%LSOECWK (I/P)
1 FUSED B(+) o\ o ) TO PDC PDC
T10 AMP FUSE 4 I DB/GY 10 AMP
B FUSED IGDNBSWITCH FUSESES??'VP) TO 1 Fused B (+ PDC
3 OUTPUT RUN/START ° IGNITION WT/BK . JUNCTION BLOCK
10 AMP SWITCH Fused Ign Switch 10 AMP
CAWT/Bg 3 Qutput Run/Start & \_9——» JUNCTION
5 CDBUSH) | WT/BK BLOCK
1 VT/BR TO OTHER 5 CCD BUS (-) T0
6 CCD BUS (+) MODULES | VT/BR OTHER
T K 6 CCD BUS (+) MODULES
2 GROUND | BK/LG
JT_— 2 Ground
0 o | s =
1 4 Ground -
— = ==
80b6f0ce - 80b6f0d2
Name of code: Transponder Response Mismatch
When monitored: With the ignition on and during key
programming operation. O MOLDED
Set condition: The transponder response from the CAP or> o]

“Crypto” algorithm fails to match the SKIM “Crypto”
results.

Theory of operation: When the ignition is turned on or
during key programming the SKIM attempts to power up
the transponder. The SKIM makes up to three attempts
to communicate with the transponder. The SKIM checks
for proper communication format and valid data from the
transponder.

Possible cause:

> Invalid key

> Failed transponder
> Failed SKIM

80b5cc74

FIG. 1

</

TRANSPONDER
MOLDED cm/
REMOVED
SENTRY
KEY
L/

80b6b145
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TEST SK-8A REPAIRING - TRANSPONDER RESPONSE MISMATCH

Perform TEST SK-1A Before Proceeding

START TEST
SK-8A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-8A ON THE

NEXT PAGE.

NO
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
FIG. 1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-8A

CONTINUED - REPAIRING - TRANSPONDER RESPONSE MISMATCH

O MOLDED
CAP
TRANSPONDER
[|  MOLDED CAP A
REMOVED
\ SENTRY /

KEY

L/ |/

80b6h145

336




TEST SK-8A

CONTINUED - REPAIRING - TRANSPONDER RESPONSE MISMATCH

TEST SK-8A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB,
ATTEMPT TO REPROGR
THE IGNITION KEY TO
THE SKIM MODULE.
SEE GENERAL INFO 8.0

AM

TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO
CLEAR CODES. TURN IGNITION ON SET? TEST COMPLETE.*
AND CHECK CODES.
YES
USING THE DRB,
REPLACE IGNITION PROGRAM THE KNOWN
KEY WITH A KNOWN GOOD IGNITION KEY TO
GOOD KEY. THE SKIM MODULE.
SEE GENERAL INFO 8.0
TURN IGNITION OFF.
USING THE DRB, WAIT 10 SECONDS. DOES THIS CODE NO

CLEAR CODES.

TURN IGNITION ON

SET?

AND CHECK CODES.

TEST COMPLETE.*

YES

REPLACE THE SKIM
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-9A REPAIRING - VIN MISMATCH
Perform TEST SK-1A Before Proceeding
TJ BODY ANTENNA TRANSPONDER
SENTRY KEY
IMMOBILIZER (IN KEY)
MODULE
(™
(e
TN/EK FUSE BLOCK (I’P)
FUSED B(+ FUSE TO PDC
1 10 AMP FUSE 4
| FUSED IGN SWITCH FUSE BLOCK /P To
3 QUTPUT RUN/START e IGNITION
|| 10 AMP SWITCH
WT/BK
5 CCD BUS (4
| VT/BR TO OTHER
6 CCD BUS (+) MODULES
GRSEND
2 1
— BK/LB =
4 GROUND
80bBf0cc
XJ BODY SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(e
L DB/GY PDC u
1 FusedB ()  QLME > PDC
WT/BK
Fused Ign Switch JUNCI[')O;{\'M%LOCK
3 |__Output Run/Start & \_®——» JUNCTION
| WT/BK BLOCK
5 CCD BUS (-) 0
.| VI/BR OTHER
6 CCD BUS (+) MODULES
- BK/LG
2 Ground
| BK/LG L
4 Ground =
L

80b6f0d2

Name of code: VIN Mismatch
When monitored: With the ignition on.

Set condition: The VIN received from the
PCM does not match the VIN stored in the
SKIM EEPROM.

Theory of operation: The PCM broadcasts
the Vehicle Identification Number (VIN) on the
CCD BUS. The SKIM receives and compares
this number to the number stored in SKIM
EEPROM.

Possible cause:

> Incorrect VIN stored in PCM memory
> Incorrect VIN stored in SKIM memory
> Failed SKIM

80bbcc77

FIG. 1
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TEST SK-9A REPAIRING - VIN MISMATCH

Perform TEST SK-1A Before Proceeding

START TEST
SK-9A.

USING THE DRB,
ERASE CODES.

TURN IGNITION OFF. USING THE DRB,
WAIT 10 SECONDS. READ CODES.
TURN IGNITION ON.

DOES THE DRB YES CONTINUE TEST
DISPLAY THIS CODE? SK-9A ON THE

NEXT PAGE.

NO
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
FIG.1 CONNECTORS.
NO

REFER TO GENERAL
INFORMATION 3.3.2

FOR ADDITIONAL TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.

339

<mMmXx <AOHZmMmw

SMeAN<0n AOMN—T—WO0OZIZ—



<mMX <AVHZmwn

SMAN<W0 AOMN—T—WO0OZIZ—

TEST SK-9A CONTINUED - REPAIRING - VIN MISMATCH
TJ BODY
ANTENNA TRANSPONDER
SENTRY KEY CHIP
IMMOBILIZER (IN KEY}
MODULE
=
(e
K FUSE BLOCK (7P
] FUSED B(+) TO PDC
10 AMP FUSE 4
DB FUSE BLCCK iI/P)
3 | ot TR aSon
10 AMP SWITCH
WT/BK
5 CCDBUS (9
VT/BR TO OTHER
6 CGD BUS (+) MODULES
GROUND
2 L
BH/LE =
4 GROUND
80b6f0cc
XJ BODY
~—  SENTRY KEY ANTENNA TRANSPONDER
IMMOBILIZER CHIP
MODULE {IN KEY)
(((C
DB/GY PDC
: FusedB ()  0AMP PDC
WT/BK
Fused Ign Switch JUNCR)OANM%LOCK
3 Qutput Run/Start JUNCTION
WT/BK BLOCK
5 CCD BUS (-) O
VT/BR OTHER
BK/LG
2 Ground
BK/LG —
4 Ground =
—L

80b&f0d2
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TEST SK-9A

CONTINUED - REPAIRING - VIN MISMATCH

TEST SK-9A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION ON.

USING THE DRB,
SELECT "ENGINE"
SYSTEM FROM THE

MAIN MENU.

DISPLAY AND RECORD
THE VEHICLE
IDENTIFICATION
NUMBER (VIN).

DOES THE VIN
RECORDED FROM THE YES
PCM MATCH THE VIN

REPLACE THE SKIM
MODULE.*

OF THE VEHICLE?

NO

REPROGRAM THE
CORRECT VIN INTO
THE PCM.

NOTE: THE VIN
CANNOT BE
PROGRAMMED INTO
THE SKIM MODULE.

USING THE DRB,
DISPLAY AND RECORD
THE VIN THAT IS
PROGRAMMED INTO
THE SKIM MODULE.

DOES THE VIN

RECORDED FROM THE| NO REPLACE THE SKIM

SKIM MODULE MATCH
THE VIN OFHE
VEHICLE?

MODULE.*

YES

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-1A | NO TROUBLE CODE TEST MENU

Perform TEST DTC Before Proceeding

NOTE: For all component locations, REFER TO GENERAL INFORMATION SECTION 4.0 in this
manual.

First, check all Technical Service Bulletins that relate to this problem. Perform corrective actions if
indicated, otherwise continue.

Second, read Diagnostics Trouble Codes, and repair any Diagnostic Trouble codes before
continuing.

1. No Trouble Code Complete Test (non-monitored circuits and monitored circuits). Perform
Tests NTC-2A through NTC-19A in sequence for Driveability problem.

2. No Trouble Code Quick Individual Test.  If you suspect a symptom is directly related to a
component or system perform the associated NTC-Test(s) individually. Symptom check cannot
be used properly unless the Driveability problem actually happens while the vehicle is being
tested. Review of the appropriate General Information sections is essential before attempting
to diagnose any symptom. Return to No Trouble Code Menu if driveability problem still exists,
or perform No Trouble Code Complete Test.

3. No Trouble Code Tests NTC-20A through NTC-27A are intended to be performed according
to the component or system malfunction.

NO TROUBLE CODE MENU

CHECKING SECONDARY IGNITIONAND TIMING . ... ... . e NTC-2A
CHECKING THE PCM POWER AND GROUND CIRCUITS . .. .......... .. ot NTC-3A
CHECKING THE ENGINE VACUUM . ... e e NTC-4A
CHECKING THE FUEL DELIVERY . . . ..o e e e e NTC-5A
CHECKING THE COOLANT SENSOR. . . ... e NTC-6A
CHECKING THE THROTTLE POSITION SENSOR . ... ... .. NTC-7A
CHECKING THE MAP SENSOR. . ... s NTC-8A
CHECKING THE OXYGEN SENSOR SWITCHING. . ... ... .. e NTC-10A
CHECKING THE OXYGEN SENSOR HEATER . . . ... ... e NTC-11A
CHECKING THE IDLE AIR CONTROL MOTOR . . ... e NTC-12A
CHECKING ENGINE MECHANICAL . ... e NTC-13A
CHECKING THE BATTERY TEMP SENSOR. . . . ... .. e NTC-15A
CHECKING THE EVAPORATIVE EMISSION SYSTEM . ... ... ... .. . NTC-17A
CHECKING THE INTAKE AIR TEMP SENSOR. . . .. ... e NTC-19A
CHECKING THE PARK/NEUTRAL POSITION SWITCH. . .. ... ... NTC-20A
CHECKING THE OIL PRESSURE SENDING UNIT . ... ... NTC-21A
CHECKING THE FUEL LEVEL SENSOR. . . .. ... . e NTC-25A
CHECKING THE A/IC SYSTEM. . . .o e NTC-26A
CHECKING THE RADIATOR FAN OPERATION . . .. .. e NTC-27A
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TEST NTC-1A | NO TROUBLE CODE TEST MENU

Perform TEST DTC Before Proceeding

SYMPTOM DIAGNOSTIC TEST ROUTINE

HARD START NTC-4A, 5A, 6A, 7A, 8A, 9A, 10A, 12A, 13A, 17A,
18A, 19A

START AND STALL NTC-3A, 5A, 6A, 7A, 8A, 9A, 12A

HESITATION/SAG/STUMBLE NO TROUBLE CODE COMPLETE TEST (STEP 1)

SURGE NTC-3A, 5A, 6A, 7A, 8A, 9A, 10A, 12A, 17A

LACK OF POWER/SLUGGISH NTC-3A, 5A, 6A, 7A, 8A, 9A, 10A, 12A, 18A

SPARK KNOCK/ NTC-3A, 5A, 6A, 7A, 8A, 9A, 10A, 12A, 17A

DETONATION

CUT OUTS/MISSES NTC-3A, 5A, 9A, 10A, 18A

BACKFIRE/POPBACK NTC-3A, 5A, 8A, 9A, 10A, 18A

RUNS ROUGH/UNSTABLE/ NO TROUBLE CODE COMPLETE TEST

ERRATIC IDLE (STEP 1)

POOR FUEL ECONOMY NO TROUBLE CODE COMPLETE TEST

(STEP 1)
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TEST NTC-2A | CHECKING SECONDARY IGNITION AND TIMING

Perform TEST NTC-1A Before Proceeding

nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

251
10 20
60 55 S50 45 40 35 30 25 20 15 Q 5 6CYL
TYPICAL SCOPE PATTERN
2460401
FIG. 1
a.0L
10 20

45 40
90 BO

60 55 50 45 40 35 30 25 20 15 10 5 &6CYL

TYPICAL SCOPE PATTERN

3250303

FIG. 2
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TEST NTC-2A

CHECKING SECONDARY IGNITION AND TIMING
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-2A.

KEY OFF.

CONNECT A SUITABLE

ALLOW THE ENGINE

NOTE: IF THE
ENGINE WILL NOT

NOTE: SET THE
SCOPE TO READ

ENGINE ANALYZER TO TO IDLE. IDLE, MAINTAIN A DISPLAY OR PARADE
THE ENGINE. CONSTANT RPM ABOVH PATTERN.
IDLE.
FOLLOW THE EQUIPMEN REPAIR THE
MANUFACTURER'S IS THE SECONDARY N INDICATED

PROCEDURE FOR

IGNITION PATTERN

COMPONENT IN THH

PATTERN ANALYSIS. OK? SECONDARY IGNITION
FIG.1 OR 2 SYSTEM.*
YES
IS THE OPEN
REMOVEANY SPARK OBSERVE THE CIRCUIT SECONDARY NO REPLACE THE
PLUG WIRE SECONDARY KV LINE. VOLTAGE AT LEAST ELECTRONIC

25KV?

IGNITION COIL.*

YES

REINSTALL THE
SPARK PLUG WIRE.

SECONDARY
IGNITION AND
TIMING ADV
NORMAL.
TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-3A | CHECKING - THE PCM POWER AND GROUND CIRCUITS
Perform TEST NTC-1A Before Proceeding
TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE MODULE
DB DB/WT
TOIGN TOIGN
[EEIGMHONSWWCHOUH%N=>sw”CH [EEIGMHONSWWCHOUHKW=>SW”CH
(START/RUN) (START/RUN)
BR/YL BR/YL
[EE SENSOR GROUND > TO [EE SENSOR GROUND > TO
SENSORS SENSORS
RD/WT RD DG/BK
FUSED B(+) (NPDC)  pgry TO FUSED B(+) INPDC)  B) TO
A22 > A22 >
[a22] oMo BATTERY [a2z] oM BATTERY
A31 A31
BK/TN BK/TN
GROUND GROUND
A32 A32
= 80b76ef3 = 80b76efd
TJ BODY XJ BODY
POWERTRAIN
POWERTRAIN CONTROL CONTROL MODULE
MODULE BLACK CONNECTO BLACK CONNECTOR

A32

CAV|COLOR| FUNCTION

A2
Ad
A22
A31
A32

DB
BR/YL
RD/WT
BK/TN
BK/TN

IGNITION SWITCH OUTPUT
SENSOR GROUND

FUSED B(+)

GROUND

GROUND

80b76ef5

FIG. 1

CAV

FUNCTION

COLOR

A2
Ad
A22
A31
A32

DB/WT
BR/YL
DG/BK
BK/TN
BK/TN

IGNITION SWITCH OQUTPUT
SENSOR GROUND

FUSED B(+)

GROUND

GROUND

80aafae?

FIG. 2
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TEST NTC-3A | CHECKING - THE PCM POWER AND GROUND CIRCUITS

Perform TEST NTC-1A Before Proceeding

KEY OFF.
START TEST DISCONNECT THE PCM
NTC-3A. HARNESS

CONNECTOR.**

USING AN OHMMETER,
PROBE CAVITY A31
AT THE PCM

IS THE RESISTANCE NO
BELOW 5.0 OHMS?

CONNECTOR.
FIG.1 OR 2

YES

WITH AN OHMMETER,
PROBE CAVITY A32

IS THE RESISTANCE NO REPAIR THE GROUND

AT THE PCM BELOW 5.0 OHMS? CIRCUIT FOR AN
CONNECTOR. OPEN.*
FIG.1 OR 2

YES

USING A VOLTMETER,
MEASURE CAVITY A22

IS THE VOLTAGE NO REPAIR THE FUSED

AT THE PCM ABOVE 10.0 VOLTS? B(+) CIRCUIT FOR
CONNECTOR. AN OPEN.*
FIG.1 OR2
YES
USING A VOLTMETER, REPAIR THE FUSED
MEASURE CAVITY A2 IS THE VOLTAGE NO IGNITION SWITCH
KEY ON. AT THE PCM ABOVE 10.0 VOLTS? OUTPUT CIRCUIT FOR
CONNECTOR. AN OPEN.*
FIG.1 OR2
YES

RECONNECT THE

PCM POWER AN
GROUND CIRCUITS

POWERTRAIN CONTROL|
MODULE CONNECTOR.

ARE NORMAL.

TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-4A

CHECKING THE ENGINE VACUUM

Perform TEST NTC-1A Before Proceeding

NORMAL READING
RANGE AT IDLE
@ SEA LEVEL

FIG. 1

0920605
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TEST NTC-4A | CHECKING THE ENGINE VACUUM

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-4A.

CONNECT A VACUUM
GAUGE TO THE
ENGINE.

NOTE: THE NORMAL
ALLOW THE ENGINE VACUUM READING WILL
TO IDLE. VARY ACCORDING TO
THE ALTITUDE.
FIG. 1
OBSERVE THE VACUUM IS THE VACUUM
GAUGE READING AT GAUGE READING NQ PERFORM TEST
IDLE. BETWEEN 13" AND NTC-13A.
22" STEADY?
FIG. 1
YES
ENGINE VACUUM
NORMAL.
TEST PASSED.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST NTC-5A | CHECKING THE FUEL DELIVERY

Perform TEST NTC-1A Before Proceeding

FUEL FILTER/
REGULATOR

FUEL
SUPPLY

ELECTRICAL
CONNECTOR

FUEL
MODULE

1190305

350




TEST NTC-5A | CHECKING THE FUEL DELIVERY

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-5A.

WARNING: THE FUEL
SYSTEM MUST BE
OPENED AND MAY BE
UNDER HIGH
PRESSURE.

RELIEVE FUEL
PRESSURE.

SEE GENERAL INFO 9.0

CONNECT A FUEL
PRESSURE GAUGE TO
FUEL SYSTEM.

IGNITION KEY ON. —>

WITH THE DRB,
ACTUATE THE FUEL —>
SYSTEM TEST.

IS THE FUEL
PRESSURE

330kPa +/- 34 kPa

(49.2 +- 5 PSI ?)

YES

RECORD THE FUEL

FUEL PRESSURE
IS NORMAL

TEST PASSED.

PRESSURE READING.

NO
PERFORM SERVICE
IS THE FUEL YES MANUAL FUEL SYSTEM
PRESSURE ABOVE ——> PRESSURE CHECK
54.2 PSI? SECTION 14 BEFORE
CONTINUING.
NO

USING THE DRB,
STOP THE FUEL
SYSTEM ACTUATION  ——>

TEST.

IGNITION KEY OFF.

INSPECT THE FUEL
LINES FOR KINKED

OR RESTRICTED
LINES.

ARE THERE ANY
KINKED OR
RESTRICTED LINES?

P

FS PRESSURE AND REPA|

RELIEVE FUEL

Py

AS NECESSARY .*
SEE GENERAL INFO 9.0

NO

PERFORM SERVICE
MANUAL FUEL SYSTEM
PRESSURE CHECK
SECTION 14 BEFORE
CONTINUING.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-6A | CHECKING THE COOLANT SENSOR

Perform TEST NTC-1A Before Proceeding

TJ/XJ BODY

POWERTRAIN
CONTROL TO OTHER ENGINE
MODULE COOLANT
SENSORS  TEMPERATURE
SENSOR
BR/YL
v SENSOR GROUND

TN/BK
ENGINE COOLANT TEMPERATURE
SENSOR SIGNAL

A16

80b0d638

352




TEST NTC-6A

CHECKING THE COOLANT SENSOR

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-6A.

KEY ON.

USING THE DRB,
READ THE ENGINE
COOLANT

NOTE: IF VEHICLE
TEMP IS ABOVE 82°C
(180 °F, ALLOW ENGINE

TEMPERATURE SENSOR
VALUE.

TO COOL UNTIL 64°C
(150 °F) IS REACHED.

START THE ENGINE.

WHILE MONITORING
DRB, ALLOW ENGINE TO
REACH NORMAL
OPERATING TEMRB2°C
180°F OR ABOVE.

WAS THE COOLANT
TEMPERATURE VALUE
INCREASE A SMOOTH

NOTE: INSPECT FOR
O MECHANICAL COOLIN
PROBLEMS BEFORE

iixe]

TRANSITION?

REPLACING THE
SENSOR.

YES

REPLACE THE ECT
SENSOR.*

DID THE COOLANT
TEMPERATURE REACH

NOTE: INSPECT FOR

N\O MECHANICAL COOLING

82°C (180 °F) OR
ABOVE?

PROBLEMS BEFORE
REPLACING THE
SENSOR.

YES

REPLACE THE ECT
SENSOR.*

ECT SENSOR
OPERATING
NORMALLY

TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-7A

CHECKING THE THROTTLE POSITION SENSOR
Perform TEST NTC-1A Before Proceeding

TJ/XJ BODY

POWERTRAIN
GROUND  Yoriie
TO OTHER
THROTTLE SENSORS
POSITION
SENSOR
BR/YL
SENSOR GROUND v
OR/DB
/. TP SENSOR SIGNAL e
OR
5V SUPPLY YT,
TO OTHER SENSORS

80b098a4

TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV

COLOR | FUNCTION

(€0 o R

BR/YL | SENSOR GROUND
OR/DB | TP SENSOR SIGNAL
OR 5-VOLT SUPPLY

FIG. 1

80b610e7

354




TEST NTC-7A

Perform TEST NTC-1A Before Proceeding

CHECKING THE THROTTLE POSITION SENSOR

START TEST
NTC-7A.

DISCONNECT THE TP
SENSOR
CONNECTOR.**
KEY ON.

USING A VOLTMETER,
MEASURE THE TP
SENSOR SIGNAL

CIRCUIT.
FIG. 1

IS THE VOLTAGE

P4

D REPAIR THE OPEN IN

ABOVE 4.5 VOLTS? | ——> THE TP SENSOR

SIGNAL CIRCIUT.*

YES

KEY ON. USING THE
KEY OFF. RECONNECT DRB, READ TP SENSOR IS THE VOLTAGE .92 NO REPLACE THE
THE TP SENSOR —> VOLTAGE. THROTTLE ——> ORLESSWITHTHE +—> THROTTLE POSITION
HARNESS CONNECTOR MUST BE AGAINST THROTTLE CLOSED? SENSOR.*
THROTTLE STOP.
YES
WHILE MONITORING
THE DRB, SLOWLY IS THE VOLTAGE NO REPLACE THE
OPEN AND CLOSE THE CHANGE SMOOTH? ——> THROTTLE POSITIO
THROTTLE. SENSOR.*
YES
STOP MOVING WAS THERE ANY REPAIR THE HARNESS
LINKAGE. WIGGLE MONITOR THE DRB CHANGE IN THROTTLE| YHS ORONNECTOR THAT
THROTTLE POSITION ~ ——> DISPLAY. —> POSITION SENSOR —>{ CAUSED THE VOLTAGE
SENSOR CONNECTOR VOLTAGE WHEN CHANGE.*
AND HARNESS. WIGGLED?
NO
START ENGINE. REPAIR THE HARNESS
WIGGLE THROTTLE MONITOR ENGINE WAS THERE ANY ES OR CONNECTOR THAT
POSITION SENSOR —> RPM. —>{ CHANGE IN ENGINE —>{ CAUSED THE ENGINE
CONNECTORS AND RPM WHEN WIGGLED]? RPM TO CHANGE.}
HARNESS.
NO
USING THE

SCHEMATIC AS A
GUIDE, INSPECT THE
WIRING AND
CONNECTORS.

WERENY PROBLEMS YEB
FOUND?

REPAIR AS
NECESSARY .*

NO

TP SENSOR
OPERATING
NORMALLY.

TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-8A

CHECKING THE MAP SENSOR

Perform TEST NTC-1A Before Proceeding

TJ/XJ BODY

TO
MANIFOLD GROUND
VACUUM TO OTHER

|

SENSORS
[

BR/YL
Sensor Ground

POWERTRAIN
CONTROL
MODULE

A4

DG/RD
Map Sensor Signal

A27

OR
5V Supply

MAP SENSOR

TO TP SENSCOR

Al7

80add2e?
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TEST NTC-8A

CHECKING THE MAP SENSOR
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-8A.

KEY OFF.

TEE INA VACUUM
GAUGE TO A
MANIFOLD VACUUM
SOURCE.

START THE ENGINE.

ALLOW THE ENGINE
TO IDLE.

NOTE: IF ENGINE
WILL NOT IDLE,
MAINTAIN A

CONSTANT RPM ABOVHE
IDLE.

USING THE DRB,
READ THE MAP
SENSOR VACUUM.

IS THE READING MAP SENSOR
WITHIN 1" OF THE YES OPERATING
TEED-IN VACUUM NORMALLY.
GAUGE?
TEST PASSED.
NO

NOTE: INSPECT
VACUUM SUPPLY FOR
CORRECT OPERATION

BEFORE REPLACE

SENSOR.

REPLACE THE MAP
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-10A | CHECKING THE OXYGEN SENSOR SWITCHING

Perform TEST NTC-1A Before Proceeding

TJ BODY

POWERTRAIN
CONTROL
MODULE TN/WT ASD
Downstream ] RELAY
Oxygen Sensor _m
Signal -
AZ25 DOWNSTREAM
DG/PK OXYGEN SENSOR
ASD T
Relay Output
ci2 >
’ OR/DG Fo1
ASD Relay Output
BR/YL
Ad Sensor Ground BK 10
BK/DG Ground IGNITION COILS,
Upstream Qxygen L. GENERATOR, AND
A4 Sensor Signal - INJECTORS
S
UPSTREAM
OXYGEN SENSOR 80b118a1
XJBODY  pOowWERTRAIN
CONTROL
MODULE
Downsiream —, _ ASDRELAY
Oxygen Sensorﬁ:@: \\\\\\"
ol (]
p25|——>19na DOWNSTREAM | =
DG/OR OXYGEN SENSOR | T
ASD
C12 Relay Output S R
ASD Relay G F23
BR/YL Qutput
Ad SensorGroundﬂ BK 10
BK/DG ._MO'—_L IGNITION COILS,
Upstream Oxygen 1 GENERATOQR, AND
Sensor Signal - INJECTORS
- gl:]_m_n;
UPSTREAM
OXYGEN SENSOR 80b118a2
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TEST NTC-10A | CHECKING THE OXYGEN SENSOR SWITCHING

Perform TEST NTC-1A Before Proceeding

NOTE: ENGINE MUST

START TEST BE RUNNING AND AT

NTC-10A. NORMAL OPERATION
TEMPERATURE.
NOTE: THE DOWNSTREAM USING THE DRB, ARE THE 1/1 AND 02 SENSORS
02 SENSOR SHOULD READ THE 1/1 AND 1/2 02 SENSOR YES OPERATING
SWITCH SLOWER THAN ——> 1/2 02 SENSOR > STATES SWITCHING NORMALLY.
THE UPSTREAM 02 STATES. NORMALLY?
SENSOR. TEST PASSED.
NO
ISTHE 1/1 O2 ES PERFORM TEST
SENSOR LOCKED NTC-10B.
"LEAN"?
NO
TURN THE ENGINE INSTALL A FUEL WITH THE DRB
OFF. ——> PRESSURE GAUGE TO ——> TURN IGNITION ON. ——> ACTUATE THE ASD
THE FUEL LINE. FUEL SYSTEM TEST.
USING THE DRB, STOP IF FUEL PUMP AND
ALLOW FUEL FUEL SYSTEM TEST. IS THE FUEL YES LINES ARE OK,
PRESSURE TO —> MONITOR THE PRESSURE PRESSURE BELOW 1p—>| REPLACE LEAKING
STABILIZE. GAUGE FOR 1 MINUTE. PSI? INJECTOR(S) AS
NECESSARY.*
NO
INSPECT THE AIR REPAIR OR REPLACE
FILTER AND INLET WERE THERE ANY YES THE AIR INLET
DUCTS FOR RESTRICTIONS? —> SYSTEM AS
RESTRICTION(S). NECESSARY.*
NO

PERFORM TEST
NTC-13A.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-10B

Perform TEST NTC-10A Before Proceeding

CHECKING THE OXYGEN SENSOR SWITCHING

BLOWN

NORMAL

READING HEAD
RANGE GASKET
ATIDLE ATIDLE

NORMAL WORN LATE VALVE
READING RINGS OR TIMING,
ACCEFI‘_AI\E:I:TION / DIL:;IEII)DOIL vacuum
1
DECELERATION ACCELERATION/ LEAK AT
DECELERATION IDLE

WORN VALVE

RESTRICTED POOR STICKING WORN VALVE
EXHAUST VALVE VALVE GUIDES SPRINGS
(DROPS SEATING ATIDLE (STEADIES AS (MORE
TOWARD ATIDLE ENGINE
ZERO AS SPEED PRONOUNCED
ENGINE RPM INCREASES)  ASENGINE
INCREASES) SPEED
INCREASES)
FIG. 1 0920606
XJ 1/1 02
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
COLOR FUNCTION COLOR FUNCTION
BR/YL SENSOR GROUND BR/YL | SENSOR GROUND
BK/DG UPSTREAM OXYGEN BK/DG UPSTREAM OXYGEN
SENSOR SIGNAL SENSOR SIGNAL
DG/PK | ASD RELAY QUTPUT DG/OR | ASD RELAY OUTPUT
UPSTREAM OXYGEN UPSTREAM OXYGEN
SENSOR CONNECTOR SENSOR CONNECTOR
(HARNESS SIDE) (HARNESS SIDE)
COLOR FUNCTION COLOR FUNCTION
OR/DG | ASD RELAY OUTPUT DG/WT | ASD RELAY OUTPUT
BK GROUND (HEATER) BK GROUND (HEATER)
BR/YL SENSOR GRCQUND BR/YL SENSOR GRCUND
BK/DG OXYGEN SENSOR BK/DG OXYGEN SENSOR
80b768c5 SIGNAL 80b760c4 SIGNAL
FIG. 2 FIG. 3
—TJ 1/2 02 POWERTRAIN —XJ 12 02 POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
CAV | COLOR |FUNCTION CAV | COLOR | FUNCTION
A4 | BRIYL |SENSOR GROUND A4 | BRIYL |SENSOR GROUND
A25 | TNWT | DOWNSTREAM OXYGEN A5 | TNWT | DOWNSTREAM OXYGEN
SENSOR SIGNAL SENSOR SIGNAL
c12 | paPk | ASD RELAY OUTPUT c12 | paior |ASD RELAY ouTPUT
DOWNSTREAM OXYGEN DOWNSTREAM OXYGEN
SENSOR CONNECTOR SENSOR CONNECTOR
{HARNESS SIDE) {HARNESS SIDE)
CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION
T | OR/IDG |ASD RELAY OUTPUT 1 | DGMWT |ASD RELAY OUTPUT
2 | "Bk |GROUND (HEATER) 2 | BK |GROUND (HEATER)
3 | BRiYL |SENSOR GROUND 3 | BRIYL |SENSOR GROUND
4 | TNWT | DOWNSTREAM OXYGEN 4 | TNWT | DOWNSTREAM OXYGEN
SENSOR SIGNAL SENSOR SIGNAL
8011848 80b118a9
FIG. 4 FIG. 5
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TEST NTC-10B | CHECKING THE OXYGEN SENSOR SWITCHING

Perform TEST NTC-10A Before Proceeding

START TEST ALLOW THE ENGINE

NTC-10B. TO IDLE.
NOTE: REFER TO REPAIRABNORMAL
INSPECT THE ENGINE FIGURE 1 FOR ARE THERE ANY ES ENGINE VACUUM
FOR ANY ABNORMAL ——> INDICATORS OF > ABNORMAL VACUUM ——> CONDITION AS
VACUUM CONDITIONS. POSSIBLE ENGINE CONDITIONS? REQUIRED.*
MECHANICAL PROBLEMS

NO

IS THE VOLTAGE
WITH THE DRB, READ BELOW 0.10 VOLTS NO CONTINUE TEST
THE 1/1 AND 1/2 O2 FOR THE 1/1 OR1/2 NTC-10B ON THE
SENSOR VOLTAGES. 02 SENSOR? NEXT PAGE.
YES

DISCONNECT THE 1/1
OR 1/2 02 SENSOR
KEY OFF. —> CONNECTOR THAT THE
VOLTAGE IS BELOW
0.10 VOLTS.

DISCONNECT THE PCM
HARNESS
CONNECTORS.**

USING AN OHMMETER, SIGNAL CIRCUIT AND REPAIR THE OXYGEN
MEASURE THE GROUND. IS THE RESISTANCE YES SENSOR SIGNAL CKT
RESISTANCE BETWEEN ——| —— BELOW 5.0 OHMS? ——> FOR A SHORT T(
THE O2 SENSOR... GROUND.*
FIG. 2,3,4 ORS5
NO

REPLACE THE 1/1 OR

1/2 O2 SENSOR THAT

WAS BELOW 0.10

VOLTS.*
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST NTC-10B

CONTINUED - CHECKING THE OXYGEN SENSOR SWITCHING

TJ BODY

POWERTRAIN
CONTROL
MODULE TN/WT ASD
Downstream ] RELAY
Oxygen Sensor _m
Signal -
AZ25 DOWNSTREAM
DG/PK OXYGEN SENSOR
ASD T
Relay Output
ci2 )
’ OR/DG Fo1
ASD Relay Output
BR/YL
Ad Sensor Ground BK 10
BK/DG Ground IGNITION COILS,
Upstream Qxygen L. GENERATOR, AND
A4 Sensor Signal - INJECTORS
I
UPSTREAM
OXYGEN SENSOR 80b118a1
XJBODY  powWERTRAIN
CONTROL
MODULE
o SUNGECLC
Oxygen Sensorﬁ:@: \\\\\\"
ol [
A25|——>9n2 DOWNSTREAM | =
DG/OR OXYGEN SENSOR | T
ASD
C12 Relay Output S R
ASD Relay G F23
BR/YL Qutput
Ad SensorGroundﬂ BK 10
BK/DG MO'—_L IGNITION COILS,
Upstream Oxygen 1 GENERATOQR, AND
Ao Sensor Signal - INJECTORS

UPSTREAM

OXYGEN SENSOR 80b118a2
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TEST NTC-10B | CONTINUED - CHECKING THE OXYGEN SENSOR SWITCHING

TEST NTC-10B

CONTINUED FRO KEY ON, ENGINE

THE PREVIOUS OFF.
PAGE.

WITH THE DRB IN START ENGINE AND NOTE: ENGINE MUST

MISCELLANEOUS, LET IDLE FOR AT BE RUNNING AND AT
RESET THE ADAPTIVE LEAST THREE NORMAL OPERATING

FUEL MEMORY. MINUTES. TEMPERATURE.
NOTE: THE 1/2 02

SENSORSHOULD USING THE DRB, ARE THE O2 SENSOR YES
SWITCH SLOWER THAN READ THE O3ENSOR VOLTAGES SWITCHING TEST PASSED.
THE 1/1 O2 SENSOR. VOLTAGES. NORMALLY?

NO
PERFORM TEST
NTC-13A.
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST NTC-11A

Perform TEST NTC-1A Before Proceeding

CHECKING THE OXYGEN SENSOR HEATER

TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE ASD MODULE
TN/WT TN/WT
Downstream RELAY Downstream ASD RELAY
Oxyggn Sensor Oxyggn Sensor
@ Signal DOWNSTREAM | ., = Signal DOWNSTREAM | =
DG/PK OXYGEN SENSOR | =~ DG/OR OXYGEN SENSOR | T
ASD ASD
Relay Output Relay Output
c12 c12
l: OR/DG Fo1 ’: DG/WT
BR/YL ASD Relay Output BRAYL ASCI)D Fe[[ay
utpu
EAA' Sensor Ground BK E Sensor Ground BK
Ground TO Ground TO0
BK/DG IGNITION COILS, BK/DG IGNITION COILS,
Upstream Oxygen GENERATOR, AND Upstream Oxygen GENERATOR, AND
A2 Sensor Signal INJECTORS I:A24 Sensor Signal INJECTORS
UPSTREAM UPSTREAM
OXYGEN SENSOR 80b118a1 OXYGEN SENSOR 80b118a2
XJ 1/1 02
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
COLOR | FUNCTION COLOR | FUNCTION
BR/YL | SENSOR GROUND BR/YL | SENSOR GROUND
BK/DG | UPSTREAM OXYGEN BK/DG | UPSTREAM OXYGEN
SENSOR SIGNAL SENSOR SIGNAL
DG/PK | ASD RELAY OUTPUT DG/OR | ASD RELAY OUTPUT

UPSTREAM OXYGEN

UPSTREAM OXYGEN

SENSOR CONNECTOR SENSOR CONNECTOR
(HARNESS SIDE) (HARNESS SIDE)
COLCOR | FUNCTION COLOR | FUNCTION
OR/DG | ASD RELAY OUTPUT DG/WT | ASD RELAY OUTPUT
BK GROUND (HEATER) BK GROUND (HEATER)
BR/YL | SENSOR GRQUND BR/YL | SENSOR GROUND
BK/DG | OXYGEN SENSOR BK/DG | OXYGEN SENSOR
80b76ec5 SIGNAL 80b76ec4 SIGNAL
FIG. 1 FIG. 2
TJ1/2 02 POWERTRAIN XJ 172 62 POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTORS CONNECTORS
CAV | COLOR [FUNCTION CAV | COLOR | FUNCTION
A4 | BR/YL [SENSOR GROUND A4 | BR/YL [SENSOR GROUND

A25 | TN/WT |DOWNSTREAM OXYGEN
SENSOR SIGNAL

ASD RELAY OUTPUT

C12 | DG/PK

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
{HARNESS SIDE)

CAV | COLOR | FUNCTION

OR/DG |ASD RELAY OUTPUT

BK GROUND (HEATER})
BR/YL |SENSOR GROUND
TN/WT | DOWNSTREAM OXYGEN
SENSOR SIGNAL

BN

80b118a8

FIG. 3

A25

C12

TN/WT [DOWNSTREAM OXYGEN
SENSOR SIGNAL

ASD RELAY OUTPUT

DG/OR

DOWNSTREAM OXYGEN
SENSOR CONNECTOR
{HARNESS SIDE)

CAV

COLOR [ FUNCTION

1 | bGmT [ASD RELAY OUTPUT
2 BK  |GROUND (HEATER)
3 | BR/YL |SENSOR GROUND
4 | TNAWT | DOWNSTREAM OXYGEN
SENSOR SIGNAL
80b118a9
FIG. 4




TEST NTC-11A

CHECKING THE OXYGEN SENSOR HEATER
Perform TEST NTC-1A Before Proceeding

START TEST

KEY ON. USING THE
DRB, ACTUATE THE

NOTE: USE THE
APPROPRIATE 02

NTC-11A. 02 SENSOR HEATER —> SENSOR CONNECTOR
TEST. WHEN USING THIS
TEST. (1/1 OR 1/2)
WAIT TWO MINUTES USING THE DRB, IS THE VOLTAGE FOR STOP THE
FOR THE O2 SENSOR READ THE 1/1 AND EITHER OF THE O2 NO ACTUATION TEST.
VOLTAGES TO > 1/2 O2 SENSOR > SENSORS ABOVE 02 SENSOR HEATERS
STABILIZE. VOLTAGES. 1.0 VOLT? QK AT THIS TIME.
TEST PASSED.
YES
NOTE: THE O2SENSOR NOTE: THE DRB IS
VOLTAGE STAYING STILL ACTUATING
ABOVE 1.0 VOLT —> THE O2 SENSOR
INDICATES A PROBLEM HEATER TEST.
WITH THAT SENSOR.
DISCONNECT THE O2 USING A VOLTMETER REPAIR THE ASD
SENSOR CONNECTOR MEASURE THE ASD THE VOLTAGE NQ RELAY OUTPUT
THAT HAS VOLTAGE ——>{ RELAY OUTPUT CIRCUIF—> ABOVE 10.0 VOLTS? ——> CIRCUIT TO THE O2
ABOVE 1.0 VOLT.** IAT SENSOR CONNECTOR. SENSOR CONNECTOR
FIG.1,2,3 OR 4 FOR AN OPEN.*
YES
USING THE DRB,
STOP THE ACTUATOR
TEST.
USING AN OHMMETER CIRCUIT AND
MEASURE THE GROUND. IS THE RESISTANCE NO REPAIR THE HEATER
RESISTANCE BETWEEN ——> —> BELOW 5.0 OHMS? ——> GROUND CIRCUIT FOR
THE HEATER AN OPEN.*
GROUND... FIG.1,2,3 OR 4

YES

REPLACE THE 02
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-12A

Perform TEST NTC-1A Before Proceeding

CHECKING THE IDLE AIR CONTROL MOTOR

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE

BLACK CONNECTOR

CAV

COLOR

FUNCTION

A10
A1
A19
A20

YL/BK
BR/WT
GY/RD
VT/BK

IAC #3 DRIVER
IAC #2 DRIVER
IAC #4 DRIVER
IAC #1DRIVER

IDLE AIR
CONTROL MOTOR
CONNECTOR

COLOR

FUNCTION

VT/BK
BR/WT
YL'BK
GY/RD

IAC #1DRIVER
IAC #2DRIVER
IAC #3 DRIVER
IAC #4DRIVER

80b898b3

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
circuits to position the stepper motor.

2640605
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TEST NTC-12A

CHECKING THE IDLE AIR CONTROL MOTOR
Perform TEST NTC-1A Before Proceeding

WITH THE DRB IN WITH THE DRB,
START TEST ACTUATOR TESTS, IS THE ENGINE YES |STOP ALL TESTS.
NTC-12A. SET ENGINE SPEED  |—>|  SPEED 1400 RPM IAC MOTOR IS
TO 1400 RPM. 100 RPM? DPERATING OK.
TESTPASSED.
NO
WITH THE DRB, STOP INSPECT THE ENGINE IS THERE ANY YES REPAIR VACUUM
ALL TESTS. —>  FOR ANY VACUUM |—> VACUUM LEAKS?  —] LEAK(S) AS
LEAK(S). NECESSARY *
NO
TURN KEY OFF. DISCONNECT THE
DISCONNECT THE POWERTRAIN CONTROL
IDLE AIR CONTROL > MODULE HARNESS
MOTOR CONNECTOR.** CONNECTOR.**
IAC CONNECTOR DOES AN
DETERMINE IF AN #1 DRIVER ES REPAIR THE
OPEN CIRCUIT > & > OPEN CIRCUIT b
EXISTS BETWEEN... PCM CONNECTOR OPEN CIRCUIT.
#1 DRIVER. EXIST?
NO
IAC CONNECTOR DOES AN
DETERMINE IF AN #2 DRIVER YES REPAIR THE
OPEN CIRCUIT > & | OPEN CIRCUIT —
EXISTS BETWEEN... PCM CONNECTOR OPEN CIRCUIT.
#2 DRIVER. EXIST?
NO
IAC CONNECTOR DOES AN
DETERMINE IF AN #3 DRIVER ES REPAIR THE
OPEN CIRCUIT > & | OPEN CIRCUIT >
EXISTS BETWEEN... PCM CONNECTOR OPEN CIRCUIT.
#3 DRIVER. EXIST?
NO
IAC CONNECTOR DOES AN
DETERMINE IF AN #4 DRIVER ES REPAIR THE
OPEN CIRCUIT > & | OPEN CIRCUIT >
EXISTS BETWEEN... PCM CONNECTOR OPEN CIRCUIT.
#4 DRIVER. EXIST?
NO

REPLACE THE IDLE
AIR CONTROL
MOTOR.*

nHd4um—+4 mMOoONO mrwCOoOx+d 0OZ2

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST NTC-13A

CHECKING THE ENGINE MECHANICAL

Perform TEST NTC-1A Before Proceeding

NOTES
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TEST NTC-13A | CHECKING THE ENGINE MECHANICAL

Perform TEST NTC-1A Before Proceeding

The components and systems that you have checked before this are operating properly. Here are
additional non-monitored components or systems to check, that could cause a driveability problem.

1. DISTRIBUTOR POSITION — must be within specifications

ENGINE VACUUM — must be at least 13 inches in neutral (see below) t

ENGINE VALVE TIMING — must be within specifications

ENGINE COMPRESSION — must be within specifications

ENGINE EXHAUST SYSTEM — must be free of any restrictions

ENGINE PCV SYSTEM — must flow freely

ENGINE DRIVE SPROCKET — must be properly positioned

TORQUE CONVERTER STALL SPEED — must be within specifications (auto only)
POWER BRAKE BOOSTER — no internal vacuum leaks

10. FUEL — must be free of contamination

11. FUEL INJECTOR — plugged or restricted injector; control wire not connected to correct
injector

© 0N OA DN

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)

Checking Distributor Position With DRBIII®

§Connect the DRB to the data link connector and select SET SYNC from the menu. WARNING: The
following test will be performed with the engine running: avoid contact with rotating components.

Start the engine and observe the DRB display. When the distributor is correctly positioned, the IN
RANGE message should appear along with 0°. If the distributor needs to be adjusted, loosen the
distributor hold-down clamp bolt. Rotate the distributor until reading is as close to 0° as possible and
the IN RANGE message displayed. Tighten the clamp bolt to 22.5 N-m (200 in. Ibs.) torque.

NOTE: Setting the distributor position does not adjust the ignition timing. Ignition timing valves are
determined by the powertrain control module:

Tt The readings below are only indicators of possible mechanical engine problems.

/ B el x 13
i\ Q /5 & / %, Q
> / v ) . \ \
§ 5y 4 R b 1
[ ! o [l N ) s [ of -
] g i i J ¢
3 i | t )
E % ) !
¥ / e
% g i R P

NORMAL BLOWN NORMAL WORN LATE VALVE

READING HEAD READING RINGS OR TIMING,
RANGE GASKET RAPID DILUTED OIL VACUUM
ATIDLE ATIDLE ACCELERATION/ RAPID LEAK AT

DECELERATION ACCELERATION/ IDLE
DECELERATION

RESTRICTED POOR STICKING WORNVALVE  WOQRNVALVE

EXHAUST VALVE VALVE GUIDES SPRINGS
(DROPS SEATING AT IDLE (STEADIES AS (MORE
TOWARD AT IDLE ENGINE
ZERO AS SPEED PRONOUNCED
ENGINE RPM INCREASES) AS ENGINE
INCREASES) SPEED
INCREASES)

0920606
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TEST NTC-15A | CHECKING BATTERY TEMP SENSOR

Perform TEST NTC-1A Before Proceeding

TO
POWERTRAIN OTHER
CONTROL SENSORS
MODULE BATTERY
TEMPERATURE
BR/YL SENSOR
Sensor Ground
A4
PK/YL
Battery Temperature
Sensor Signal
C15

80b118ad
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TEST NTC-15A | CHECKING BATTERY TEMP SENSOR

Perform TEST NTC-1A Before Proceeding

USING A TEMP PROBE,
READ AIR/BATT

TEMPERATURE NEAR TH

BATTERY TEMP SENSOR

START TEST
NTC-15A

COMPARE
TEMPERATURE TO DRB
BATTERY TEMP

SENSOR READING.

IS THE TEMPERATURE  NO REPLACE THE
WITHIN -15 °C (5 °F) BATTERY TEMP
OF EACH OTHER? SENSOR.*
YES

BATTERY TEMP
SENSOR, TEST
PASSED.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-17A | CHECKING THE EVAPORATIVE EMISSION SYSTEM

Perform TEST NTC-1A Before Proceeding

TIBODY pOWERTRAIN

CONTROL
MODULE
EVAP
SOLENQOID
PK/BK
EVAP SOLENOID CONTROL
Cc20
RD/LG
FUSED IGNITICN SWITCH QUTPUT
Y
TO
IGNITION
SWITCH
80d092h9
FIG. 1
XJ BODY
POWERTRAIN
CONTROL
MODULE
EVAP
PK/BK SOLENOQID
Evap Solenoid Control

C20

WT
Fused Ignition Switch Output

FIG. 2

- IGNITION
SWITCH

80b8fods

372




TEST NTC-17A | CHECKING THE EVAPORATIVE EMISSION SYSTEM

Perform TEST NTC-1A Before Proceeding

NOTE: CAREFULLY
INSPECT ALL VACUUM
HOSES FOR PROPER

ROUTING AND FOR

START TEST
NTC-17A.

PINCHED OR...
PLUGGED HOSES FROM
THE ENGINE TO THE ARE ALL THE VACUUM NO REPAIR THE VACUUM
EVAP SOLENOID TO HOSES OK? 1 HOSES AS
THE GAS TANK. NECESSARY.*
YES
START THE ENGINE AND
ALLOW IT TO REACH TURN ENGINE OFF
NORMAL OPERATING |—>| (IGN. OFF).
TEMPERATURE 78
(170 °F).
DISCONNECT THE START THE ENGINE. IS THE PURGE
PURGE VACUUM HOSE THERE SHOULD BE ND SOLENOID ALLOWING ~ YES  CONTINUE TES
ATTHE SOLENOID > FLOW THROUGH THE —>{  VACUUM THROUGH THE NTC-17A ON THE
THAT GOES TO THE SOLENOID FOR 1 TO SOLENOID WITHIN 1 NEXT PAGE.
CANISTER. 2 MINUTES. MINUTE?
NO
AFTER 90 SECONDS, IS THE EVAP SOLENOID
THE PURGE CYCLE ALLOWING VACUUM TD  NGREPLACE THE PURGE
SOLENOID WILL —>| INTERMITTENTLY AT | —> CYCLE THROUGH — SOLENOID.*
ALLOW VACUUM TO... A STEADY RATE. INTERMITTENTLY AT A
STEADY RATE?
YES
NOTE: IN THE NEXT KEY OFF, ATTEMPT
STEPS, DO NOT USE TOBLOW AIR DOES THE CANISTER | YES | PURGE SOLENOI
MORE THAN FIVE ~ —>{ THROUGH THE VACUUM AND VACUUM LINE AND HOSES ARE
PSI. LINE THAT GOES TO ALLOW AIR TO PASS? OK. TEST
THE CANISTER. PASSED.
NO

CONTINUE TEST
NTC-17B ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-17A

CONTINUED - CHECKING THE EVAPORATIVE EMISSION SYSTEM

|

0

RN

80b27d34
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TEST NTC-17A | CONTINUED - CHECKING THE EVAPORATIVE EMISSION SYSTEM

TEST NTC-17A
CONTINUED FRO
THE PREVIOUS
PAGE.

REMOVE THE PURGE
SOLENOID AND TAP

DID ANY FOREIGN NO REPLACE THE EVAP

THE PORTS AGAINST MATERIAL FALL OUT? PURGE SOLENOID.*
A CLEAN, SOLID
SURFACE.
YES

INSPECT LINE FROM

THE PURGE SOLENOID
TO THE CANISTER.

CLEAN OUT THE LINE
IS THE LINE NO AND REPLACE THE
DISCONNECTED, EVAP PURGE
RIPPED OR CUT? SOLENOID AND
CANISTER.*
YES

REPAIR THE LINE
AND REPLACE THE
PURGE SOLENOID.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-17B

CHECKING THE EVAPORATIVE EMISSION SYSTEM

Perform TEST NTC-17A Before Proceeding

|

0

RN

80b27d34
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TEST NTC-17B | CHECKING THE EVAPORATIVE EMISSION SYSTEM

Perform TEST NTC-17A Before Proceeding

DISCONNECT THE
VACUUM LINE AT THE
CANISTER THAT GOES
TO THE EVAP
SOLENOID.

START TEST
NTC-17B.

ATTEMPT TO BLOW
AIR THROUGH THE
VACUUM LINE THAT

GOES TO THE
CANISTER.

DOES THE VACUUM YES REPLACE THE
LINE ALLOW AIR TO EVAPORATIVE
PASS? CANISTER.*
NO

REPAIR OR REPLACE

THE VACUUM LINE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-19A | CHECKING THE INTAKE AIR TEMPERATURE SENSOR

Perform TEST NTC-1A Before Proceeding

TJ BODY

IDLE AIR CONTROL IDLE AIR CONTROL MOTOR
PASSAGE INLET
@ @ THROTTLE
POSITION
\= SENSOR
| o \‘w
MOUNTING 2 .
BOLTS
(4) ©
\ ‘ INTAKE MANIFOLD
MAP AIR TEMPERATURE
SENSOR 3 SENSOR
80524e3c
FIG. 1
XJBODY  |DLE AIR :
CONTROL MOTOR \
\ IAT &, = | ]
SENSOR )

THROTTLE
BODY

\{

MOUNTING &5 {‘\ \
BOLTS (4) < \-”\
y 1) "‘ -
o 4:); v M" THROTTLE
~ N> POSITION
T g \\ Q SENSOR
\ u&@ _ \
IDLE AIR ' \5.
CONTROL PASSAGE_ AP
INLET ' SENSOR 80287223

FIG. 2
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TEST NTC-19A

CHECKING THE INTAKE AIR TEMPERATURE SENSOR
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-19A

NOTE: MAKE SURE
THE IGNITION KEY
IS ON AT THIS TIME
(ENGINE OFF).

NOTE: DO NOT ALLOW
MORE THAN 5

MINUTES DELAY
BETWWEN NEXT
STEPS.

USING THE DRB, READ
THE INTAKE AIR
TEMPERATURE (IAT)

SENSOR AND RECORD
THE READING.

KEY OFF. REMOVE
THE IAT SENSOR.

FIG.1 OR 2

USING A TEMP
PROBE, MEASURE THE
IAT INSIDE IAT
SENSOR OPENING.
FIG.1 OR 2

IS THE IAT
RECORDING WITHIN

-12  °C (10°F) OF
THE PROBE READING?

N

IO REPLACE THE INTAKE
AIR TEMPERATURE
(IAT) SENSOR.*

YES

RECONNECT TH
MAP SENSOR.
INTAKE AIR TEMP

(IAT) SENSOR
TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-20A | CHECKING THE PARK/NEUTRAL POSITION SWITCH

Perform TEST NTC-1A Before Proceeding

XJ BODY 4.0L AUTO TRANS

TRANSMISSION

— FUSED IGN SW

= |

—_—

TCM RANGE
TRS 1-2 SENSE SENSOR
[21 - ®
TRS 3 SENSE
[ o
TRS OD SENSE /.
[22 ®
TRS R SENSE
[18 ®
l T\— 7
TO BACKUP g
LAMPS L& ]

%}B—K_L STARTER
——  RELAY

QUTPUT
PCM
BK/WT
P/N Switch Sense |
‘ [ A6]
TO

80b76ech

XJ BODY 4.0L AUTO TRANS

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION

A6 | BKWT | PARK/NEUTRAL POSITION SWITCH SENSE

TRANSMISSION
RANGE SENSOR CONNECTOR

CAV | COLOR | FUNCTION

7 BK/WT | PARK/NEUTRAL

SENSE
8 BK GROUND

POSITION SWITCH

FIG. 1

80ah373a
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TEST NTC-20A | CHECKING THE PARK/NEUTRAL POSITION SWITCH

Perform TEST NTC-1A Before Proceeding

IS THIS VEHICLE
START TEST EQUIPPED WITH A 4 NO PERFORM TEST
NTC-20A. SPEED AISIN NTC-20B.
TRANSMISSION?
YES
WITH THE DRB, READ WHILE MOVING GEAR
THE PARK/NEUTRAL SELECTOR THROUGH DID THE DRB DISPLAY YES TRANS RAN
SWITCH INPUT > ALL GEAR > "P/IN" AND "D/R"? SENSOR.
STATE. POSITIONS, WATCH TEST PASSED.
THE DRB DISPLAY.
NO
DOES THE
PARK/NEUTRAL NO CONTINUE TEST
SWITCH INPUT NTC-20A ON THE
DISPLAY P/N ONLY? NEXT PAGE.
YES
DISCONNECT THE MONITOR THE
TRANS RANGE SENSOR PARK/NEUTRAL DOES THE DRB YES REPLACE THE
HARNESS —> SWITCH INPUT STATE ——> DISPLAY D/R? ——> TRANSMISSION RANGE
CONNECTOR.** ON THE DRB. SENSOR.*
NO

DISCONNECT THE THE

TURN THE IGNITION POWERTRAIN CONTROL
OFF. > MODULE HARNESS

CONNECTOR.**

MEASURE THE

REPAIR THE SHORT

USE AN OHMMETER IN RESISTANCE OF THE IS THE RESISTANCE YE$  TO GROUND IN THE
THE FOLLOWING —> P/N POSITION SW | ——> BELOW 5.0 OHMS? ——> P/N POSITION
STEP. SENSE CIRCUIT TO SWITCH SENSE
GROUND. FIG. 1 CIRCUIT.*
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-20A

CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH

XJ BODY 4.0L AUTO TRANS

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV | COLOR | FUNCTION

A6

BK/WT | PARK/NEUTRAL POSITION SWITCH SENSE

RANGE SENSOR CONNECTOR

TRANSMISSION

CAV | COLOR | FUNCTION

BK/WT | PARK/NEUTRAL

POSITION SWITCH
SENSE
BK GROUND

80ah373a

FIG. 1
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TEST NTC-20A

CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH

TEST NTC-20A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE
TRANSMISSION RANGE
SENSOR HARNESS
CONNECTOR.**

KEY ON. USING A
VOLTMETER, MEASURE

THE THE P/N POSITION
SWITCH SENSE
CIRCUIT. FIG. 1

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

Z

REPAIR THE OPEN IN
O THE P/N POSITION

SWITCH SENSE
CIRCUIT.*

YES

USING A TEST LIGHT

THE TEST LIGHT MAY

USING THE DRB, CONNECTED TO DOES THE TEST YES ILLUMINATE VERY
ACTUATE THE ASD GROUND, PROBE THIE LIGHT ILLUMINAT DIM, THIS SHOULD
RELAY. P/N POSITION SW BRIGHTLY? BE CONSIDERED
SENSE CKT. FIG.1 NORMAL OPERATION.
NO
STOP ACTUATION. USING A JUMPER WIRE, REPAIR THE SHORT
USING THE DRB, CONNECT ONE END TO TOLTAGE IN THE
MONITOR THE THE P/N POSITION P/N POSITION
PARK/NEUTRAL SWITCH SWITCH SENSE CIRCUIT SWITCH SENSE
INPUT STATE. AND... CIRCUIT.*
THE OTHER END TO A
KNOWN GOOD GROUND. DOES THE DISPLA YES REPLACE THE
ONTHE DRB CHANGE TRANSMISSION RANGE
FIG. 1 TO P/IN? SENSOR.*
NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

nHd4um—+4 mMOoONO mrwCOoOx+d 0OZ2



nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

TEST NTC-20B | CHECKING THE PARK/NEUTRAL POSITION SWITCH

Perform TEST NTC-21A Before Proceeding

TJ BODY 2.5L AND 4.0L AUTO TRANS T0
POWERTRAIN STARTER
CONTROL
MODULE BRILB RELAY PINsstcl;TILON
P/N Position I
i 2
| ‘ng |-Switch Sense ./
VT/BK =
Back-Up
Lamps Feed
p 3 ./: 1

TO

BACK-UP

LAMPS
VT/WT

TO FUSED
IGNITION
SWITCH
OUTPUT
80b11885
XJ BODY 2.5L AUTO TRANS TO
POWERTRAIN STARTER
CONTROL
MODULE BK/WT RELAY P/N POSITION
o SWITCH
P/N Position
i 2
|A6 Switch Sense /
BR/LG =
Back-Up
Lamps Feed
p 3 ./'. 1

15 AMP

BACK-UP
LAMPS
WT
TO FUSED
IGNITION
SWITCH

OUTPUT
80b6f0d6

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

COLOR |FUNGTION
BK/WT |PARK/NEUTRAL POSITION SW SENSE (XJ 2.51)
BR/LB | PARK/NEUTRAL POSITION SW SENSE (TJ 2.5L, 4.0L)

PARK/NEUTRAL
POSITION SWITCH
CONNECTOR

XJ 2.5L A/T

CAV[ COLOR [FUNCTION
1
2
3

WT  |FUSED IGNITION SWITCH QUTPUT
BK/WT |PARK/NEUTRAL POSITION SW SENSE
BR/LG |BACK-UP LAMPS FEED

TJ 2.5L AND 4.0L A/T

AV| COLOR [FUNCTION

1 | VI/WT [FUSED IGNITION SWITCH QUTPUT
2

3

(o)

BR/LB |PARK/NEUTRAL POSITION SW SENSE
VT/BK |BACK-UP LAMPS FEED

FIG. 1 80b76ec8
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TEST NTC-20B

CHECKING THE PARK/NEUTRAL POSITION SWITCH
Perform TEST NTC-21A Before Proceeding

START TEST
NTC-20B.

WITH THE DRB, READ
THE PARK/NEUTRAL
SWITCH INPUT
STATE.

WHILE MOVING GEAR
SELECTOR THROUGH

DID THE DRB DISPLA

YE

PARK/NEUTRAL
POSITION

ALL GEAR > "P/N" AND "D/R"? SWITCH.
POSITIONS, WATCH TEST PASSED.
THE DRB DISPLAY.
NO
DOES THE
PARK/NEUTRAL YES CONTINUE TEST
SWITCH INPUT NTC-20B ON THE
DISPLAY P/N ONLY? NEXT PAGE.
NO
DISCONNECT THE MONITOR THE
TRANS RANGE SENSOR PARK/NEUTRAL DOES THE DRB YES REPLACE THE
HARNESS —> SWITCH INPUT STATE ——> DISPLAY D/R? ——> TRANSMISSION RANGE
CONNECTOR.** ON THE DRB. SENSOR.*
NO
DISCONNECT THE THE
TURN THE IGNITION POWERTRAIN CONTROL
OFF. > MODULE HARNESS
CONNECTOR.**
MEASURE THE REPAIR THE SHORT
USE AN OHMMETER IN RESISTANCE OF THE IS THE RESISTANCE YE$  TO GROUND IN THE
THE FOLLOWING —> P/N POSITION SW = ——> BELOW 5.0 OHMS? ——> P/N POSITION
STEP. SENSE CIRCUIT TO SWITCH SENSE
GROUND. FIG. 1 CIRCUIT.*

NO

POWERTRAIN CONTROL|

REPLACE THE
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-20B | CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH

TJ/XJ 3 SPEED AUTO TRANS

POWERTRAIN

CONTROL MODULE
BLACK CONNECTOR

COLOR FUNCTION

BKMWT |PARK/NEUTRAL POSITION SW SENSE (X.J 2.51)
BR/LB |PARK/NEUTRAL POSITION SwW SEMSE (TJ 2.5L, 4.0L)

PARK/NEUTRAL
POSITION SWITCH

CONNECTOR
XJ25L A/T

V| COLOR

FUNCTION

WT
BK/WT
BR/LG

".OF\J—LP

FUSED IGNITION SWITCA QUTPUT

BACK-LIP LAMPS FEED

PARK/NEUTRAL POSITICN SW SENSE

TJ

2.5L AND 4.0L A/T

V| COLOR

FUNCTION

VT/WT
BR/LE
VT/BK

|:'0|\:|_L>

FUSED IGNITION SWITCH QUTPUT

BACK-UP LAMPS FEED

PARK/NEUTRAL POSITICN SW SENSE

FIG. 1

80b7Gec8
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TEST NTC-20B

CONTINUED - CHECKING THE PARK/NEUTRAL POSITION SWITCH

TEST NTC-20B
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.
DISCONNECT THE P/N
POSITION SWITCH

HARNESS

CONNECTOR.**

KEY ON. USING A
VOLTMETER, MEASURE

IS THE VOLTAGE

THE THE P/N POSITION
SWITCH SENSE
CIRCUIT. FIG. 1

ABOVE 10.0 VOLTS?

Z

REPAIR THE OPEN IN
O THE P/N POSITION
SWITCH SENSE
CIRCUIT.*

YES

USING A TEST LIGHT

NOTE: THE TEST LIGHT

USING THE DRB, CONNECTED TO DOES THE TEST YES MAY ILLUMINATE VER
ACTUATE THE ASD GROUND, PROBE THIE LIGHT ILLUMINAT DIM, THIS SHOULD BE
RELAY. P/N POSITION SW BRIGHTLY? CONSIDERED NORMAL
SENSE CKT. FIG.1 OPERATION.
NO
STOP ACTUATION. USING A JUMPER WIRE, REPAIR THE SHORT
USING THE DRB, CONNECT ONE END TO TO VOLTAGE IN THE
MONITOR THE THE P/N POSITION P/N POSITION
PARK/NEUTRAL SWITCH SWITCH SENSE CIRCUIT SWITCH SENSE
INPUT STATE. AND... CIRCUIT.*
THE OTHER END TO A
KNOWN GOOD GROUND. DOES THE DISPLA YES REPLACE THE

FIG. 1

ON THE DRB CHANGE
TO P/IN?

i

PARK/NEUTRAL
POSITION SWITCH.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-21A

CHECKING THE OIL PRESSURE SENDING UNIT

Perform TEST NTC-1A Before Proceeding

CLUSTER SYSTEM TEST CALIBRATION POINTS

Gauge cal. point #1 | cal. point #2 | cal. point #3 | cal. point #4 | cal. point #5
Speedometer | 0 20 55 80 100
Tachometer | O 2000 5000 6000
Fuel Empty 12 Full
Volts 9 14 19
Qil 0 40 80
Temperature | 100 210 260
FIG. 1 80a4d35f
TJ/XJ BODY. ENGINE OIL
PRESSURE SENSOR
CONNECTOR
3
CAV | COLOR | FUNCTION
1 VT/OR | 5-VOLT SUPPLY (TJ)
1 OR 5-VOLT SUPPLY (XJ)
2 GY/YL | OIL PRESSURE SENSOR SIGNAL
3 BR/YL SENSOR GROUND
80bBb37f
FIG. 2
TJ/XJ BODY POWERTRAIN
- CONTROL MODULE
CONNECTORS

COLOR | FUNCTION

BR/YL | SENSOR GROUND
OR 5-VOLT SUPPLY

GY/YL | OIL PRESSURE

SENSOR SIGNAL

ENGINE OIL
PRESSURE SENSOR
CONNECTOR

COLOR | FUNCTION

VT/OR | 5-VOLT SUPPLY (TJ)
OR 5-VOLT SUPPLY (XJ)
GY/YL | OIL PRESSURE
SENSOR SIGNAL
BR/YL | SENSOR GROUND

80b6h38a

FIG. 3
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TEST NTC-21A

CHECKING THE OIL PRESSURE SENDING UNIT
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-21A.

TURN IGN OFF. PUSH
AND HOLD THE TRIP
ODOMETER BUTTON
WHILE TURNING THE
IGN SW TO RUN.

OBSERVE THE OIL

DID THE GAUGE

NOTE: THIS WILL PRESSURE GAUGE REACH ITS NQ REPLACE THE
PUT THE CLUSTER IN DURING THE SELF CALIBRATION POINTS INSTRUMENT
SELF TEST. TEST. (0,40 AND 80)? CLUSTER.*
FIG. 1
YES
KEY OFF, USING AN
DISCONNECT THE OIL VOLTMETER, MEASURE IS THE VOLTAGE YES CONTINUE TES

PRESSURE SENSOR

HARNESS
CONNECTOR.**

THE OIL PRESSURE

ABOVE 4.0 VOLTS? NTC-21A ON NEX

SIGNAL CIRCUIT.
FIG. 2

PAGE.

NO

KEY OFF.
DISCONNECT THE
POWERTRAIN CONTROL,

MODULE HARNESS
CONNECTOR.**

USING AN OHMMETER,

MEASURE THE SIGNAL

CKT FROM THE PCN

A BELOW 5.0 OHMS

IS THE RESISTANCE NO REPAIR THE OPEN

OIL PRESSUR

EY

TO THE SENSOR.
FIG. 3

SIGNAL CIRCUIT.*

YES

USING AN OHMMETER,
MEASURE THE OIL

REPAIR THE SHORT

IS THE RESISTANCE NQ TO GROUND IN THE

PRESSURE SIGNAL
CKT TO GROUND.
FIG. 3

BELOW 5.0 OHMS? OIL PRESSURE

SIGNAL CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

L

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-21A | CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

TJ/XJ BODY

ENGINE OIL
PRESSURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/OR | 5-VOLT SUPPLY (TJ)

OR | 5-VOLT SUPPLY (XJ)
OIL PRESSURE SENSOR SIGNAL
BR/YL | SENSOR GROUND

WR = —
0]
<
2
—

80b6b37f
FIG. 1

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

COLOR | FUNCTION

BR/YL | SENSOR GROUND
OR 5-VOLT SUPPLY

GY/YL | OIL PRESSURE

SENSOR SIGNAL

ENGINE OIL
PRESSURE SENSOR
CONNECTOR

COLOR | FUNCTION

VT/OR | 5-VOLT SUPPLY (TJ)
OR 5-VOLT SUPPLY (XJ;}
GY/YL | OIL PRESSURE
SENSOR SIGNAL
BR/YL | SENSOR GROUND

80b6b38a

FIG. 2
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TEST NTC-21A

CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

TEST NTC-21A
CONTINUED FROM
PREVIOUS PAGE.

USING AN OHMMETER,
MEASURE THE SENSOR

IS THE RESISANCE NO | REPAIR THE OPEN IN

GROUND CKT TO
GROUND. FIG. 1

BELOW 5.0 OHMS? THE SENSOR GROUND

CIRCUIT.*

YES

USING A VOLTMETER,
MEASURE THE 5-VOLT
SUPPLY CIRCUIT.

IS THE VOLT ABOVE YES
4.0 VOLTS?

CONTINUE TEST
TC-21A ON THE

FIG. 1

NEXT PAGE.

NO

DISCONNECT THE
POWERTRAIN CONTROL]
MODULE HARNESS

CONNECTOR.**

USING AN OHMMETER
MEASURE THE
RESISTANCE OF THE

IS THE RESISTANCE
BELOW 5.0 OHMS?

NO REPAIR THE OPEN IN
THE 5-VOLT SUPPL

5-VOLT SUPPLY CKT.
FIG. 2

CIRCUIT.*

YES

USING AN OHMMETER,
MEASURE THE 5-VOLT
SUPPLY CKT TO

IS THE RESISTANCE YES$ REPAIR THE SHORT

GROUND.
FIG. 2

BELOW 5.0 OHMS? TO GROUND IN THE

5-VOLT SUPPLY .**

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-21A

CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

NOTES
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TEST NTC-21A

CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

TEST NTC-21A
CONTINUED FROM
PREVIOUS PAGE.

FOLLOWHE SERVICE
MANUAL SECTION 9.0
FOR OIL PRESSURE
DIAGNOSIS.

IS THE OIL
PRESSURE WITHIN

SPECIFICATIONS?

THE SERVICE MANU

NO

7+

REPAIR THE OIL

PRESSURE PROBLEM
PER THE SERVICE
MANUAL.*

YES

REPLACE THE OIL
PRESSURE SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-25A

CHECKING THE FUEL LEVEL SENSOR

Perform TEST NTC-1A Before Proceeding

TJ BODY XJ BODY
DBWT
Fused Ign
TO
IGNITION g Sy Oulput
SWITCH DGWT
Fuel Pump
B DGANT Relay Output 1
TO FLSZD IGN FUEL PUMP
IGNITION Mo SW OUTPUT RELAY OUTPUT [ o o
SWITCH
L
6 3 4 6|3 4
POWERTRAIN L k24 FUEL PUMP o | BK |
CONTROL [ BK —— RELAY | Grd =
MODULE GND — =
FUEL PUMP| =
RELAY = L
POWERTRAIN
FUFCBUMP : RS CONTROL 85 30
RELAY CONTROL &% 30 Vi MODULE
C19 TO BR DG/BK
- BATTERY Fuel Pump Fused F16
G !
o2 FUEL LEVEL SENSOR SIGNAL o1s Relay Conttrol B(+) o
2 —— 0"\ ;O
DBILG BATTERY
N BR/YL Fuel Level
Ad SCNSOR GROUND Sensor Signal
C26
BR/YL
™ Sensor Ground
80b6f0ce 80befod4
TJ BODY XJ BODY
FUEL PUMP
CONNECTOR FUEL PUMP
MODULE CONNECTOR

4 4
6

CAV | COLOR | FUNCTION CAV |COLOR| FUNCTION

1 DG/WT | FUEL PUMP RELAY QUTPUT T DG/ WT| FUEL PUMP RELAY OUTPUT

3 DB/LG | FUEL LEVEL SENSOR SIGNAL 3 | DB/LG | FUEL LEVEL SENSOR SIGNAL

4 BR/YL | SENSOR GROUND 4 | BR/YL | SENSOR GROUND

6 BK GROUND 6 BK | GROUND

80b5f0e8
80aafal6
FIG. 1 FIG. 2
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TEST NTC-25A

CHECKING THE FUEL LEVEL SENSOR
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-25A.

DISCONNECT THE
FUEL PUMPMODULE
HARNESS
CONNECTOR.**

USING THE DRB,

REPAIR THE FUEL

READ THE FUEL IS THE FUEL LEVEL NO LEVEL SENSOR
LEVEL SENSOR SENSOR VOLTAGE SIGNAL CIRCUIT FOR
VOLTAGE. ABOVE 9.9 VOLTS? RESISTANCE TO
GROUND.*
YES
USING A JUMPER SENSOR GROUND
WIRE, JUMPER THE CIRCUIT AT THE FUEL
FUEL LEVEL SENSOR PUMP CONNECTOR.
SIGNAL CIRCUIT TO
THE... FIG.1 OR 2
USING THE DRB, IS THE FUEL LEVEL NO REPLACE THE FUEL
READ FUEL LEVEL SENSOR VOLTAGE LEVEL SENDING
SENSOR VOLTAGE. ABOVE 0.09 VOLTS? UNIT.*
YES
USING A JUMPER TO A GOOD GROUND.
WIRE, JUMPER THE IS THE FUEL LEVEL NO | REPAIR THE OPEN IN

FUEL LEVEL SENSOR
SIGNAL CIRCUIT...

FIG.1 OR 2

SENSOR VOLTAGE
BOVE 0.09 VOLTS?

THE SENSOR GROUNDP
CIRCUIT.*

YES

REPAIR THE OPEN IN
THE FUEL LEVEL
SENSOR SIGNAL CKT.
IF OK, REPLACE
PCM.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-26A | CHECKING THE A/C SYSTEM

Perform TEST NTC-1A Before Proceeding

nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

TJ/XJ BODY

A/C COMPRESSOR
CLUTCH COIL
CONNECTOR

CAV|COLOR| FUNCTION
A | DB/BK| A/C CMP CLUTCH RELAY OUTPUT

FIG. 1 80b09803

TJ BODY POWER DISTRIBUTION CENTER (PDC)
— (RELAY SECTION) , . _

C = = p)
1 —

o

d
D
C bl

\[‘( ] —

0
0
d

A/C CLUTCH

FRONT =3

ZHD ﬁ}
] ]
[ 6 ] DS+
>R
C b
2]

100
100
100
100

CAV |COLOR| FUNCTION

6(30) | RD/GY | FUSED B(+)
7(87) | DB/BK | A/C CMP CLUTCH RELAY OUTPUT
)

8(86) | VT/WT | FUSED IGNITION SWITCH OQUTPUT
10(85) | DB/OR | A/C CMP CLUTCH RELAY CONTROL 8006108
FIG. 2
POWER DISTRIBUTION
XJ BODY. CENTER A/C CLUTCH
RELAY

CONNECTOR

CAV |COLOR| FUNCTION

30)| RD/BK | FUSED B(+)
87)| DB/BK | A/C CLUTCH RELAY QUTPUT
85)
86)

DB/OR | A/C CLUTCH RELAY CONTROL
DB/WT | FUSED IGNITION SWITCH OUTPUT

FIG. 3

80b6f0de
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TEST NTC-26A

CHECKING THE A/C SYSTEM

TEST NTC-1A Before Proceeding

START TEST
NTC-26A.

IS THERE AN A/C
CLUTCH RELAY FAULT
CODE?

YES

NO

VERIFY THAT THE
REFRIGERANT SYSTEM
IS PROPERLY CHARGED,
PER SERVICE MANUAL
SECTION 24.

PERFORM TEST
TC-16A.

PROPERLY CHARGE
IS THE REFRIGERANT NO THE REFRIGERANT
SYSTEM PROPERLY  [——> SYSTEM PER THE
CHARGED? SERVICE MANUAL
SECTION 24,
YES

USING THE DRB,
ACTUATE THE A/C
CLUTCH RELAY.

DID THE A/C CLUTCH
ACTUATE?

YES

NO

THE A/C CLUTCH
CHECKS OK AT
THIS TIME.

DISCONNECT THE A/C
CLUTCH CONNECTOR.

CLUTCH RELAY
OUTPUT AT THE A/C

DOES THE VOLTAGE

YES REPLACE THE CLUTCH

WITHA VOLTMETER, —> CLUTCHCONN.NOTE: ——>{ SWITCHFROMO TO —> COIL.*
MEASURE THE A/C... ACTUATION SHOULD 12 VOLTS?
FIG. 1 STILL BE RUNNING.
NO
REMOVE THE A/C
CLUTCH RELAY. WITH A IS THE VOLTAGE NO REPAIR THE OPEN
VOLTMETER, MEASURE ABOVE 11.0 VOLTS? ——> FUSED B(+)
FUSED B(+) AT THE CIRCUIT.*
RELAY. FIG.2 OR 3
YES
WITH AN OHMMETER,
MEASURE THE A/C TO THE A/C IS THE RESISTANCE NQ REPAIR THE OPEN
CLUTCH RELAY —> CLUTCH COIL —> BELOW 5.0 OHMS? ——> A/IC CLUTCH RELAY
OUTPUT FROM THE CONNECTOR. OUTPUT CIRCUIT *

RELAY...

YES

REPLACE THE A/C
CLUTCH RELAY .*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-27A | CHECKING THE RADIATOR FAN OPERATION

Perform TEST NTC-1A Before Proceeding

XJ BODY WT
RD ("fL,JDSD%) LG/RD Fused Ign MINIFUSE
T0 <ttt Fused B (+) Sw Output (In PDC) 0
BATTERY IGNITION
SWITCH
30 86 (START/RUN)
¢
RADIATOR i
FAN c=
RELAY
POWERTRAIN [
CONTROL 85 87
MODULE
RADIATOR
FAN
2 M
E DB/PK LB BK
Rad Fan Rad Fan Ground
Relay Control Relay Control =
80bEf0d3
XJ BODY /
RADIATOR FAN
MOTOR
CONNECTOR
2
1
CAV |COLOR| FUNCTION
1 LB RADIATOR FAN RELAY OUTPUT
2 BK | GROUND
FIG. 1 80b6b3cO
XJ BODY POWER DISTRIBUTION

CENTER .,

[T TR P

RADIATOR FAN
RELAY
CONNECTOR

==y

m

=
|

COOLNG FaN

CAV |COLOR| FUNCTION
10 (30) | LG/RD | FUSED B(+)
11(86) | WT [FUSED IGNITION SWITCH OUTPUT
13 (85} | DB/PK | RAD FAN RELAY CONTROL
14 (87) LB | RAD FAN RELAY OUTPUT

FIG. 2

8067694
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TEST NTC-27A

CHECKING THE RADIATOR FAN OPERATION
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-27A.

IS THERE A RAD FAN
RELAY FAULT CODE

YES REPAIR THE RAD FAN
RELAY FAULT

PRESENT? CODES.*

NO

USING THE DRB,

ACTUATE THE RAD
FAN RELAY.

DID THE RAD FAN YES THE RAD FAN
ACTUATE? CHECKS OK AT
THIS TIME.*
NO

KEY OFF, REMOVE THE
RADIATOR FAN HARNESS
CONNECTOR.**

D

ACTUATE THE RAD FAN

USING A VOLTMETER,

MEASURE THE RAD FA

N.
DOES THE VOLTAGE YES
} CYCLE FROM O TO12

CONTINUE TEST
NTC-27A ON TH

RELAY OUTPUT AT THE VOLTS? NEXT PAGE.
KEY ON. FAN. FIG. 1
NO
KEY ON. USING A REPAIR THE OPEN
KEY OFF, REMOVE VOLTMETER, MEASURE IS THE VOLTAGE NO FUSED IGNITION

THE RADIATOR FAN

THE FUSED IGNITION

ABOVE 11.0 VOLTS? SWITCH OUTPUT

RELAY .** SWITCH OUTPUT CKT AT CIRCUIT.*
THE RELAY.FIG. 2
YES
USING AN OHMMETER, TO THE RAD FAN
MEASURE THE RAD MOTOR. IS RESISTANCE NO REPAIR THE OPEN
FAN RELAY OUTPUT BELOW 5.0 OHMS? RADIATOR FAN RELA
FROM THE RELAY... OUTPUT CIRCUIT.*
FIG.1 AND 2

YES

REPLACE THE
RADIATOR FAN
RELAY.*

<

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-27A

CONTINUED - CHECKING THE RADIATOR FAN OPERATION

RADIATOR FAN

MOTOR
CONNECTOR

CAV

FUNCTION

—

RADIATOR FAN RELAY OUTPUT
GROUND

FIG. 1

80b6b3c0
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TEST NTC-27A

CONTINUED - CHECKING THE RADIATOR FAN OPERATION

TEST NTC-27A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING AN OHMMETER,
MEASURE THE RAD
FAN GROUND CIRCUIT
TO A GROUND.
FIG. 1

IS THE RESISTANCE NO
BELOW 5.0 OHMS?

REPAIR THE OPEN
RADIATOR FAN

GROUND CIRCUIT.*

YES

REPLACE THE
RADIATOR FAN
MOTOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1A

CHECKING THE SPEED CONTROL SYSTEM
Perform TEST DTC Before Proceeding

TJ/XJ BODY

SPEED
CONTROL

FUSED

B(+)

b BRAKE
? SWITCH

POWERTRAIN CLOCK-
CONTROL SPRING
MODULE BR/YL
SENSOR GRCUND
A4 RD/LG
SPEED CONTROL SW SIGNAL
32 YL/RD
o1 12-VOLT SUPPLY
WT/PK
BRAKE SWITCH SENSE
C24
SERVQ
TN/RD
/ SOLENQIDS
S/C VAC SOL CONTROL
C4 DB/RD
LG/RD S/C BRAKE
5 S/C VENT SOL CONTROL SW OUTPUT
BK

BK

= 10
BRAKE
LAMPS

80p099e0
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TEST SC-1A

Perform TEST DTC Before Proceeding

CHECKING THE SPEED CONTROL SYSTEM

START TEST
SC-1A.

NOTE: USE THIS
TEST ONLY WHEN
THERE ARE NO SPEED

CONTROL CODES SET.

USING A DRB,
ACTUATE THE S/C
VACUUM SOLENOID.

IS THE S/C VACUUM NO
SOLENOID CLICKING?

PERFORM TEST
TC-1B

YES

STOP THE S/C

USING THE DRB

IS THE S/C VENT NO PERFORM TEST

VACUUM SOLENOID —> ACTUATE THE S/C ——> SOLENOID CLICKING? TC-1B
ACTUATION. VENT SOLENOID.

YES
KEY ON, WITH THE WHILE OBSERVING DOES THE DRB
DRB, MONITOR THE DISPLAY, PRESS THE DISPLAY SPEED NO PERFORM TES
SPEED CONTROL —> SPEED CONTROL "ON- CONTROL SWITCH SC-2A.
SWITCH INPUTS. SWITCH. "ON"?

YES

WHILE OBSERVING

THE DISPLAY, PRESS
THE SET SWITCH
SEVERAL TIMES.

DOES THE DRB
DISPLAY SET SWITCH | NO
"PRESSED" OR

REPLACE THE SET
SWITCH.*

"RELEASED"?

YES

WHILE OBSERVING
THE DISPLAY, PRESS
THE RESUME SWITCH

SEVERAL TIMES.

DOES THE DRB
DISPLAY RESUME NO

PERFORM TEST
SWITCH "PRESSED" SC-3A.
OR "RELEASED"?

YES

WHILE OBSERVING
THE DISPLAY, PRESS
THE_CANCEL SWITCH

SEVERAL TIMES.

DOES THE DRB
DISPLAY CANCEL NO
SWITCH "PRESSED" ——>

REPLACE THE CANCEL
SWITCH.*

OR "RELEASED"?

YES

PERFORM TEST
SC-4A.

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1B CHECKING THE SPEED CONTROL SYSTEM

Perform TEST SC-1A Before Proceeding

CAV | COLOR | FUNCTION

1 | TN/RD | S/C VACUUM SOLENOID CONTROL
2 | LG/RD | S/C VENT SOLENOID CONTROL

3 | DB/RD | S/C BRAKE SWITCH OUTPUT

4 BK | GROUND

80b04fed

FIG. 1
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TEST SC-1B CHECKING THE SPEED CONTROL SYSTEM

Perform TEST SC-1A Before Proceeding

KEY OFF,
DISCONNECTHE
SPEED CONTROL
SERVO CONNECTOR.**

START TEST
SC-1B.

IS ANY TERMINAL YES REPAIR AS
—> DAMAGED, PUSHED ——> NECESSARY .*
OUT OR MISWIRED?

NO

USING AN OHMMETER,
MEASURE RESISTANCE|

IS THE RESISTANCE NQ REPAIR THE OPEN

SECONDS.

OF THE GROUND BELOW 5.0 OHMS? ——> GROUND CIRCUIT.*
CIRCUIT TO GROUND.
FIG. 1
YES
IGNITION ON. WITH USING A VOLTMETER
THE DRB, ACTUATE MEASURE THE S/C IS THE VOLTAGE NO PERFORM TE
THE S/C VENT ——> BRAKE SWITCH OUTPUT——> ABOVE 10.0 VOLTS? SC-1D.
SOLENOID. CKT AT S/C
CONNECTOR. FIG. 1
YES
RECONNECT THE SPEED TURN ENGINE OFF
CONTROL SERVO (IGNITION ON). WITH DOES THE THROTTLE YES PERFORM TEST
CONNECTOR. START ——> THE DRB, ACTUATE TH OPEN AND CLOSE? SC-5A.
ENGINE, ALLOW TO SPEED CONTROL SERVD
IDLE 1 MINUTE. SOLENOIDS.
NO
KEY OFF, ATTACHA VACUUM
DISCONNECT THE GAUGE TO THE DOES THE VACUUM NO REPAIR THE VACUUM
VACUUM SUPPLY TO ——>{ DISCONNECTED HOSE. —>| GAUGE READ ——> SUPPLY FOR A LEAK
THE SPEED CONTROL START ENGINE. MANIFOLD VACUUMP OR RESTRICTION.}
SERVO.
YES
TURN ENGINE OFF,
OBSERVE THE VACUU DOES THE VACUUM NO REPLACE THE VACUUM
GAUGE FOR 10 HOLD FOR AT LEAST ——> RESERVOIR.*

10.0 SECONDS?

YES

PERFORM TEST
SC-1C.

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1C

CHECKING THE SPEED CONTROL SYSTEM
Perform TEST SC-1A Before Proceeding

TJ/XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS
CAV |COLOR | FUNCTION
A4 | BR/YL |SENSOR GROUND
C4 | TN/RD | S/C VACUUM SOL CONTROL
C5 |LG/RD |S/C VENT SOL CONTROL
C11 | YL/RD |12-VOLT SUPPLY
C24 |WT/PK|BRAKE SWITCH SENSE
G32 | RD/LG | S/C SWITCH SIGNAL
SPEED CONTROL
SERVO CONNECTOR
CAV |COLOR | FUNCTION
1 | TN/RD |S/C VACUUM SOL CONTROL
2 |LG/RD [S/C VENT SOL CONTROL
3 |DB/RD |S/C BRAKE SWITCH OUTPUT
4 BK |GROUND

FIG. 1

80b099e2

TJ/XJ BODY

CAV | COLOR | FUNCTION
1 | TN/RD | $/C VACUUM SOLENOID CONTROL
2 | LG/RD | S/C VENT SOLENOID CONTROL
3 [ DB/RD | S/C BRAKE SWITCH OUTPUT
4 BK | GROUND

FIG. 2

80b04fed
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TEST SC-1C

Perform

TEST SC-1A Before Proceeding

CHECKING THE SPEED CONTROL SYSTEM

START TEST INSPECT THE IS THE CABLE YEB REPAIR AS
SC-1C THROTTLE CABLE. —> DISCONNECTED OR —> NECESSARY.*
DAMAGED?
NO
KEY OFF. DISCONNECT DISCONNECT THE
THE SPEED CONTROL POWERTRAIN CONTRPOL
SERVO 4 WAY HARNES$ MODULE HARNESS
CONNECTOR.** CONNECTOR.**
USING AN OHMMETER, FROM PCM CONNECTOR REPAIR THE OPEN
MEASURE THE TO S/C SERVO IS THE RESISTANCE NO SPEED CONTROL
RESISTANCE OF THE =~ ——> CONNECTOR. —> BELOW 5.0 OHMS? ——> VACUUM SOLENOID
S/C VACUUM SOLENOID CONTROL CIRCUIT.*
CONTROL CIRCUIT... FIG. 1
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE S/C VACUU IS THE RESISTANCE YES  TO GROUND IN THE
SOLENOID CONTROL BELOW 5.0 OHMS? ——> SPEED CONTROL
CIRCUIT TO GROUND. VACUUM SOLENOID
FIG. 2 CONTROL CIRCUIT.*
NO
USING AN OHMMETER, FROM PCM CONNECTOR REPAIR THE OPEN
MEASURE THE TO S/C SERVO IS THE RESISTANCE NO SPEED CONTROL VENT
RESISTANCE OF THE = ——> CONNECTOR. > BELOW 5.0 OHMS? ——> SOLENOID CONTROIL
S/C VENT SOLENOID CIRCUIT .*
CONTROL CIRCUIT... FIG. 1
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE S/C VEN[ IS THE RESISTANCE NQ TO GROUND IN THE
SOLENOID CONTROL BELOW 5.0 OHMS? ——> SPEED CONTROL VENT

CIRCUIT TO GROUND.
FIG. 2

SOLENOID CONTROL
CIRCUIT.*

YES

REPLACE THE SPEED
CONTROL SERVO.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1D

CHECKING THE SPEED CONTROL SYSTEM
Perform TEST SC-1A Before Proceeding

TJ/XJ BODY

FUNCTION

S/C VACUUM SOLENOID CONTROL

S/C VENT SOLENOID CONTROL
S/C BRAKE SWITCH OUTPUT
GROUND

FIG. 1

80b04fed

TJ BODY

BRAKE LAMP

SWITCH CONNECTOR

CAV

COLOR| FUNCTION

ok WN =2

WT/PK | BRAKE SWITCH SENSE

GROUND
12-VOLT SUPPLY

DB/RD | 5/C BRAKE SWITCH OUTPUT
PK/DB | FUSED B(+)
WT/TN | BRAKE LAMP SWITCH OUTPUT

FIG. 2

80b099e1

XJ BODY

BRAKE LAMP

SWITCH CONNECGTOR

CAV

FUNCTION

DO WN =

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
BRAKE LAMP SWITCH OUTPUT
FUSED B(+)

FIG. 3

80b04fed
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TEST SC-1D

Perform TEST SC-1A Before Proceeding

CHECKING THE SPEED CONTROL SYSTEM

START TEST
SC-1D.

DISCONNECT THE
BRAKE SWITCH
HARNESS

CONNECTOR.**

IS ANY TERMINAL
DAMAGED, PUSHED

YES$

OUT OR MISWIRED?

REPAIR AS
NECESSARY .*

NO

SWITCH OUTPUT
CIRCUIT.
FIG.1 AND (2 OR 3)

BELOW 5.0 OHMS?

MEASURE THE S/C REPAIR THE SHORT
USE AN OHMMETER IN BRAKE SWITCH OUTPUT| IS THE RESISTANCE YES TO GROUND IN THE
THE FOLLOWING CIRCUIT TO GROUND AfF BELOW 5.0 OHMS? S/C BRAKE SWITCH
STEPS. SERVO CONNECTOR. OUTPUT CIRCUIT .*
FIG. 1
NO
MEASURE THE
RESISTANCE OF BRAKE IS THE RESISTANCE NO REPAIR THE OPEN IN

THE BRAKE SWITCH
OUTPUT CIRCUIT.*

YES

NOTE: S/C VENT
SOLENOID IS STILL
ACTUATED.

USING A VOLTMETER,
MEASURE THE 12-VOLT
5UPPLY CKT AT BRAKE

SWITCH CONN.
FIG.2 OR3

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

NO

CONTINUE TEST
SC-1D ON THE
NEXT PAGE.

YES

USING THE SERVICE
MANUAL PROCEDURE,

CHECK THE BRAKE
SWITCH ADJUSTMENT.

WAS THE BRAKE

SWITCH ADJUSTMENT]
OK?

NO ADJUST THE BRAK

7T

SWITCH.*

YES

REPLACE THE BRAKE

SWITCH.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1D

CONTINUED - CHECKING THE SPEED CONTROL SYSTEM

TJ BODY

POWERTRAIN
CONTROL MODULE
GREY CONNEGCTOR

COLOR | FUNCTION

TN/RD | S/C VAC SOL CONTROL
LG/RD | S/C VENT SOL CONTROL
YL/RD | 12-VOLT SUPPLY

WT/PK | BRAKE SW SENSE

CAV

C4
C5
C11
C24

BRAKE
LAMP SWITCH
CONNECTOR

FUNCTION
BRAKE SW SENSE

CAV |[COLOR

WT/PK

XJ BODY

POWERTRAIN
CONTROL MODULE
CONNECTORS

FUNCTION

SENSOR GROUND
8/C VACUUM SOLENOID CONTROL
$/C VENT SOLENQID

12-VOLT SUPPLY

BRAKE SWITCH SENSE

S/C SWITCH SIGNAL

BRAKE LAMP SWITCH
CONNECTOR 1

BK GROUND

CAV

COLOR

FUNCTION

YL/RD
DB/RD
PK/DB
WT/TN

12-VOLT SUPPLY
S/C BRAKE SW OUTPUT
FUSED B(+)

STOP LAMP SW OUTPUT

80b6b1cc

DGR WN =

OO R WN =

WT/PK
BK
YL/RD
DB/RD
WT/TN
PK/DB

BRAKE SWITGH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT 6
BRAKE LAMP SWITCH QUTPUT
FUSED B (+)

FIG. 1

FIG. 2

80b6b1cd

TJ BODY

BRAKE LAMP
SWITCH CONNECTOR

CAV

FUNCTION

OB WN =

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
FUSED B(+)

BRAKE LAMP SWITCH OUTPUT

80b099%e1

FIG. 3

XJ BODY

BRAKE LAMP
SWITCH CONNECTOR

CAV

FUNCTION

DO WN =

BRAKE SWITCH SENSE
GROUND

12-VOLT SUPPLY

S/C BRAKE SWITCH OUTPUT
BRAKE LAMP SWITCH OUTPUT
FUSED B(+)

FIG. 4

80b04fed
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TEST SC-1D CONTINUED - CHECKING THE SPEED CONTROL SYSTEM

TEST SC-1D KEY OFF,
CONTINUED FRO DISCONNECT THE PC
THE PREVIOUS HARNESS

PAGE. CONNECTOR.**

MEASURE THE

REPAIR THE OPEN

12-VOLT SUPPLY

CIRCUIT TO GROUND.
FIG.3 OR 4

BELOW 5.0 OHMS?

USE AN OHMMETER IN RESISTANCE OF THE ISTHE RESISTANCE NO 12-VOLT SUPPLY
THE FOLLOWING 12-VOLT SUPPLY CKT, BELOW 5.0 OHMS? CIRCUIT, PCM TO
STEP. PCM TO BRAKE SWITCH, BRAKE SWITCH.*
FIG.1 OR2
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE IS THE RESISTANCE YES TO GROUND IN THE

12-VOLT SUPPLY
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-2A CHECKING SPEED CONTROL ON/OFF SWITCH

Perform TEST SC-1A Before Proceeding

TJ/XJ BODY CgﬁﬁER%L
{_ T ONOFF Y
POWERTRAIN CLOCK- 1 =
CONTROL SPRING UL T8 usioe
MODULE BRAYL I
SENSOR GROUND \ o~ |
A4 RD/LG 1 FERONR ] |
SPEED CONTROL SW SIGNAL 1 CANCEL] T RIGHT
039 YI/AD } L% d ! SIDE
o 12-VOLT SUPPLY L __ COAST |
WT/PK
@ BRAKE SWITCH SENSE FUSED
TN/RD SERVO B
SOLENOIDS
E S/C VAC SOL CONTROL DE/RD
LG/RD \.um/-‘ S/C BRAKE ]%F L BRAKE
S/C VENT SCL CONTROL SW QUTPUT o LAMP
E S ?l ~ swiTcH

80b099e0

TJ/XJ BODY
SPEED CONTROL
SWITCH CONNECTOR
1
2
CAV |COLOR| FUNCTION
1 | BR/YL |GROUND
2 | RD/LG | SPEED CONTROL SIGNAL
FIG. 1 80ab3724
TJ/XJ BODY
POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV|GOLOR| FUNCTION

BR/YL | SENSOR GROUND

TN/RD | S/C VACUUM SOL CONTROL
LG/RD | S/C VENT SOL CONTROL
YL/RD | 12-VOLT SUPPLY

C24 | WT/PK | BRAKE SWITCH SENSE

C32| RD/LG | S/C SWITCH SIGNAL

SPEED CONTROL
SWITCH CONNECTOR

CAV |COLOR| FUNCTION

1 | BR/YL | GROUND
2 |RD/LG | SPEED CONTROL SIGNAL

FIG. 2 80b6b36a
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TEST SC-2A

CHECKING SPEED CONTROL ON/OFF SWITCH
Perform TEST SC-1A Before Proceeding

START TEST
SC-2A.

KEY ON, WITH THE
DRB, READTHE

SPEED CONTROL

SWITCHVOLTAGE.

DOES THE DRB
DISPLAY SC/sSW
ABOVE 4.0 VOLTS?

NO

YES

CONTINUE TEST
SC-2A ON THE
NEXT PAGE.*

DISCONNECT THE
SPEED CONTROL

WITH THE DRB, READ|

DOES THE DRB

ES REPLACE THE SPEED

ON/OFF/SET —> THE SPEED CONTROL ——> DISPLAY SC/SW | ——> CONTROL ON/OFF/SET
SWITCH.** SWITCH VOLTAGE. ABOVE 4.0 VOLTS? SWITCH.*
NO
DISCONNECT THE S/C REPLACE THE SPEED
RESUME/COAST/CANCEL WITH THE DRB, READ DOES THE DRB YES CONTROL
SWITCH HARNESS | ——> THE SPEED CONTROL——> DISPLAY SC/SW ——> RESUME/COAST/CANCEL
CONNECTOR.** SWITCH VOLTAGE. ABOVE 4.0 VOLTS? SWITCH.*
NO
KEY OFF, USING AN OHMMETER, REPAIR THE SPEED
DISCONNECT THE MEASURE THE S/C IS THE RESISTANCE YES CONTROL SWITCH
POWERTRAIN CONTROL——> SWITCH SIGNAL CKT ——>| BELOW 5.0 OHMS? ——>| SIGNAL CIRCUIT FOR
MODULE HARNESS FROM S/C SW TO GND. A SHORT TO
CONNECTOR.** FIG.1 GROUND.*
NO
USING AN OHMMETER, REPAIR THE OPEN IN
MEASURE THE IS THE RESISTANCE NO THE SPEED CONTROL
RESISTANCE OF THE BELOW 5.0 OHMS? ——> SWITCH SIGNAL
S/C SWITCH SIGNAL CIRCUIT .*
SIGNAL CKT. FIG. 2
YES
USING AN OHMMETER, REPAIR THE SPEED
TURN THE IGNITION MEASURE BETWEEN THH IS THE RESISTANCE YES CONTROL SWITCH
—>{ S/IC SWITCH SIGNAL —> BELOW 5.0 OHMS? —> SIGNAL CKT SHORTED

OFF.
WAIT ONE MINUTE.

CKT AND SENSOR
GROUND. FIG. 1

TO THE SENSOR
GROUND CKT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-2A | CONTINUED - CHECKING SPEED CONTROL ON/OFF SWITCH
TJ/XJ BODY SPEED
_CONTROL
o ON/CFF |
POWERTRAIN CLOCK- 1 ILEFT
CONTROL SPRING L __SET JsDE
MODULE BR/YL ——————
SENSOR GRCUND 1 e |
I:A"' RD/LG [FESONE ] |
SPEED GONTROL SW SIGNAL | CANCEL] 1 RIGHT
okr VI/RD o= ] EIDE
vy 12-VOLT SUPPLY L _ _ COAST |
WT/PK
57| _BRAKE SWITCH SENSE FUSED
TN/RD SERVO B
SOLENOIDS
E S/C VAC SOL CONTROL DR/RD
LG/RD AN o0 rare [ 5 BRAKE
S/C VENT SCL CONTROL swouTrPUT| §
| C5 000 s o i, SWITCH
r\.UUL/-T BK
BK
1 = 10
= BRAKE
LAMPS

80b099%e0

SPEED CONTROL
SWITCH CONNECTOR

CAV|COLOR| FUNCTION

BR/YL | GROUND
RD/LG | SPEED CONTROL SIGNAL

Ny —

80ak3724
FIG. 1
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TEST SC-2A

CONTINUED - CHECKING SPEED CONTROL ON/OFF SWITCH

TEST SC-2A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
SPEED CONTROL
ON/OFF/SET
SWITCH.**

KEY ON. USING A

THE S/C SWITCH

REPAIR THE S/C

VOLTMETER, MEASURE CONNECTOR TO A IS VOLTAGE ABOVE YES SWITCH SIGNAL
THE VOLTAGE OF THE GOOD GROUND. 6.0 VOLTS? CIRCUIT SHORTED T
S/C SWITCH SIGNAL VOLTAGE.*
CIRCUIT FROM... FIG. 1
NO
TURN THE IGNITION USING AN OHMMETER,
OFF. MEASURE THE SENSOR IS THE RESISTANCE NQ REPAIR THE OPEN

WAIT ONE WAIT.

GROUND CKT TO
GROUND.
FIG. 1

BELOW 5.0 OHMS?

SENSOR GROUND
CIRCUIT.*

YES

CONNECT A JUMPER
BETWEEN THE S/C SW
SIGNAL AND GROUND.

FIG. 1

KEY ON. WITH THE
DRB, READ THE S/C
SW VOLTAGE.

DOES THE DRB
DISPLAY S/C SWITCH
IS LESS THAN 1.0

YES

VOLT?

REPLACE THE SPEED
CONTROL ON/OFF/SET
SWITCH.*

NO

REPLACE THE
POWERTRAIN CONTROL]
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-3A CHECKING THE SPEED CONTROL RESUME SWITCH

Perform TEST SC-1A Before Proceeding

n—nm+4 rOox4H=Z200 TmMmMUw!m

TJ/XJ BODY SPEED
_CONTROL
o ON/CFF |
POWERTRAIN CLOCK- l o -
CONTROL SPRING L __SET JsDE
MODULE BRAYL I
SENSOR GRCUND 1 e |
I:A"' RD/LG [FESONE ] |
SPEED CONTROL SW SIGNAL I CANCEL] 1 RIGHT
| CRp VL/RD Pl ] SIDE
@ 12-VOLT SUPPLY L _ _ COAST |
WT/PK
@ BRAKE SWITCH SENSE FUSED
SERVO B(+)
TN/RD SOLENOIDS
E 3/C VAC SOL CONTROL DBE/RD |
LG/RD ‘“‘1’1 S/C BRAKE [ 91 ® 5 BRAKE
S/C VENT SCL CONTROL swouTtPuT| § LAMP
| C5 000 s o i, SWITCH
r\.UUL/-T BK
BK
1 10
- BRAKE
LAMPS
80b09Ye0
TJ/XJ BODY

SPEED CONTROL
SWITCH CONNECTOR

CAV|COLOR| FUNCTION

BR/YL | GROUND
RD/LG | SPEED CONTROL SIGNAL

Ny —

80ak3724
FIG. 1
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TEST SC-3A

CHECKING THE SPEED CONTROL RESUME SWITCH
Perform TEST SC-1A Before Proceeding

START TEST
SC-3A.

DISCONNECT THE S/C
COAST/RESUME

SWITCH HARNESS
CONNECTOR.**

CONNECT A JUMPER
BETWEEN THE S/C SW

WITH THE DRB, READ

DOES THE DRB
DISPLAY S/C SWITCH

YES REPLACE THE SPEE

SIGNAL AND GROUND. THE S/C SW IS LESS THAN 1.0 CONTROL SET/RESUME
VOLTAGE. VOLT? SWITCH.*
FIG. 1
NO

TURN THE IGNITION
OFF.
WAIT ONE MINUTE.

DISCONNECT JUMPER,
USING AN OHMMETER,

MEASURE THE
RESISTANCE OF THE
GROUND CIRCUIT...

FROM THE S/C
COAST/RESUME
CONNECTOR TO A

GOOD GROUND.
FIG.1

IS RESISTANCE

BELOW 5.0 OHMS

YES

REPAIR THE OPEN
S/C SW SIGNAL
CIRCUIT TO THE
CLOCKSPRING
CONNECTOR.*

NO

REPAIR THE OPEN
GROUND CIRCUIT TO

S/C COAST/RESUME
SWITCH CONNECTOR.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-4A CHECKING THE BRAKE SWITCH SENSE
Perform TEST SC-1A Before Proceeding
s
TJXJ BODY '__Cgﬁﬁg_%kﬁ
ON/GFF
POWERTRAIN CLOCK- s ¢+
CONTROL SPRING d '_‘_é'l‘:"fj_}ggg
MODULE BRAL S
SENSOR GRCUND | $=e—ne
A4 RD/LG [ |FESUMEL I
] SPEED CONTROL SW SIGNAL = " Sancel] } RIGHT
- YL/RD —wad 1 6
o 12-VOLT SUPPLY ‘ L __ COAST |
WT/PK
=] BRAKE SWITCH SENSE FUSED
B(+)
TN/RD SERVO
(o] S/C VAC SOL CONTRoL SOLEROIDS |
LG/RD M 5 c Brake ]%F L BRAKE
S/C VENT SOL CONTROL
E S OUTRUT ?l swITCH
r\,qu BK |
J_BK
1 = 10
- BRAKE
LAMPS
80b099e0
TJ BODY
TJBODY BRAKE LAMP
SWITCH CONNECTOR
CAV [COLOR | FUNCTION
1 |WT/PK | BRAKE SWITCH SENSE
2 BK | GROUND
3 | YL/RD | 12-VOLT SUPPLY
4 | DB/RD | S/C BRAKE SWITCH QUTPUT
5 |PK/DB | FUSED B(+)
6 |WT/TN | BRAKE LAMP SWITCH OUTPUT
G, 1 80b099eT
XJ BODY

BRAKE LAMP
SWITCH CONNECGTOR

CAV [ COLOR | FUNCTION
WT/PK | BRAKE SWITCH SENSE

BK | GROUND
YL/RD | 12-VOLT SUPPLY
S/C BRAKE SWITCH OUTPUT
WT/TN | BRAKE LAMP SWITCH OUTPUT
PK/DB | FUSED B(+)

DO WN =
o
[og)
=
X
lw)

FIG. 2 80b04fed
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TEST SC-4A

Perform TEST SC-1A Before Proceeding

CHECKING THE BRAKE SWITCH SENSE

CONNECTOR.

FIG.1 OR2

ABOVE 10.0 VOLTS?

WHILE OBSERVING DOES THE DRB
START TEST THE DRB DISPLAY, DISPLAY COAST NG REPLACE THE COAST
SC-4A. PRESS THE COAST SWITCH "PRESSED" SWITCH.*
SWITCH SEVERAL OR "RELEASED"?
TIMES.
YES
WHILE OBSERVING DOES THE DRB
THE DRB DISPLAY, DISPLAY BRAKE YES PERFORM TEST
PRESS THE BRAKE SWITCH "PRESSED" SC-1A
PEDAL SEVERAL OR "RELEASED"? CONTINUED.
TIMES.
NO
DISCONNECT THE KEY ON, USING A
BRAKE SWITCH VOLTMETER, MEASURE
HARNESS THE VOLTAGE OF THE
CONNECTOR.** BRAKE SWITCH
SENSE...
CIRCUIT AT THE
BRAKE SWITCH IS THE VOLTAGE NO CONTINUE TEST

SC-4A ON THE

NEXT PAGE.

YES

CONNECT A JUMPER

KE

BETWEEN THE BRAKE WITH THE DRB, REAL DOES THE DRB YES REPLACE THE BRA
SWITCH SENSE AND THE BRAKE SWITCH DISPLAY BRAKE SW SWITCH.*
GROUND IN BRAKE SW INPUT STATUS. "RELEASED"?
CONN. FIG.1 OR 2

NO

REPAIR THE OPEN

GROUND CIRCUIT.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-4A CONTINUED - CHECKING THE BRAKE SWITCH SENSE

n—nm+4 rOox4H=Z200 TmMmMUw!m

TJ BODY POWERTRAIN
: CONTROL MODULE
CONNECTORS

Cc11—
C32 —3
C5

CAV | COLOR | FUNCTION
A4 | BR/YL | SENSOR GROUND C24
C4 | TN/RD | S/C VACUUM SOLENOID CONTROL
C5 | LG/RD | $/C VENT SOLENQID
C11| YWRD | 12-VOLT SUPPLY
C24 | WT/PK | BRAKE SWITCH SENSE
C32 | RD/LG | S/C SWITCH SIGNAL

BRAKE LAMP SWITCH
CONNECTOR 1

CAV | COLOR | FUNCTION

WT/PK | BRAKE SWITCH SENSE
BK GROUND

YL/RD 12-VOLT SUPPLY

DB/RD | S/C BRAKE SWITCH QUTRPUT 6

WT/TN | BRAKE LAMP SWITCH QUTPUT

PK/DB | FUSED B (+) 80b&b1cd

O R W =

FIG. 1

XJ BODY
POWERTRAIN

CONTROL MODULE
GREY CONNEGTOR

CAV [COLOR | FUNCTION

C4 | TN/RD | S/C VAC SOL CONTROL
C5 | LG/RD | S/C VENT SOL CONTROL
C11| YL/RD | 12-VOLT SUPPLY

C24 | WT/PK | BRAKE SW SENSE

BRAKE
LAMP SWITCH
CONNECTOR

CAV |COLOR | FUNCTION

WT/PK | BRAKE SW SENSE
BK GROUND
YL/RD |12-VOLT SUPPLY
DB/RD | S/C BRAKE SW OUTPUT
PK/DB | FUSED B(+}
WT/TN | STOP LAMP SW OUTPUT

80b6bice

AR WN =

FIG. 2
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TEST SC-4A

CONTINUED - CHECKING THE BRAKE SWITCH SENSE

TEST SC-4A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF,
DISCONNECT THE

IS ANY TERMINAL YES REPAIR AS

POWERTRAIN CONTROL
MODULE HARNESS
CONNECTOR.**

DAMAGED, PUSHED
OUT OR MISWIRED?

NECESSARY.*

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE OF THE
BRAKE SWITCH SENSE
CIRCUIT...

AT PCM CONNECTOR

REPAIR THE BRAKE

TO GROUND. IS THE RESISTANCE YES SWITCH SENSE
BELOW 5.0 OHMS? CIRCUIT, SHORTED
TO GROUND.*
FIG.1 OR 2

NO

USE AN OHMMETER IN
THE FOLLOWING
STEP.

MEASURE THE BRAKE
SWITCH SENSE CKT.

IS THE RESISTANCE YES REPLACE THE

FROM THE PCM TO
THE BRAKE SWITCH.
FIG.1 OR2

BELOW 5.0 OHMS? POWERTRAIN CONTROL

MODULE.*

NO

REPAIR THE OPEN
BRAKE SWITCH SENSE
CIRCUIT.
BRAKE SWITCH TO
PCM.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST SC-5A

CHECKING THE SPEED CONTROL OPERATION

Perform TEST SC-1A Before Proceeding

NOTES
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TEST SC-5A CHECKING THE SPEED CONTROL OPERATION

Perform TEST SC-1A Before Proceeding

At this time the speed control switch and servo functions appear to operate properly. Using the DRB,
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.

The vehicle speed as seen by the powertrain control module 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 is grounded through
the brake pedal switch when the brakes are released.

The park/neutral switch sense circuit is malfunctioning indicating the pow-
ertrain control module that the transmission is not in gear. The sense cir-
cuit is grounded (XJ4 SPEED A/T) or opened (TJ/XJ 3 SPEED A/T)
through the park/neutral switch when the transmission is in park or neu-
tral.

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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TEST CH-1A CHARGING SYSTEM NO CODE TEST

n—=nm-4 OZ—@OIUV>TITO

Perform TEST DTC Before Proceeding

TJ/XJ BODY

BK/GY
To _FUSEDB(+)

POWERTRAIN BATTERY

CONTROL
MODULE —
DG/OR ‘F%
Cos| CENFIELD SOURCE(H) €:
DG GENERATOR
510l CGEN FIELD DRIVER ()
80b&f0cd
2

CAV|COLQOR| FUNCTION
DG/OR | GENERATOR SOURCE
DG | GENERATOR FIELD
BK/GY | B(+)
80b6b36c
FIG. 1

¥ Mo
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TEST CH-1A

Perform TEST DTC Before Proceeding

CHARGING SYSTEM NO CODE TEST

SPEED TO 2000 RPM
FOR 30 SECONDS.

READ CODES.

START TEST USING DRB, READ ARE THERE ANY YES PERFORM DTC
CH-1A. TROUBLE CODES. CHARGING SYSTEM TEST
TROUBLE CODES?
NO
INSPECT THE
BATTERY CONDITION GENERATOR BELT IS THE GENERATOR NO REPAIR AS
MUST BE VERIFIED TENSION AND BELT OK? NECESSARY .*
PRIOR TO THIS TEST CONDITION.
YES
START ENGINE, TURN
ON ALL ACCESSORIES RETURN THE ENGINE ARE THERE ANY YES PERFORM D
AND RAISE THE ENGIN TO IDLE SPEED AND CHARGING SYSTEM TEST

TROUBLE CODES?

NO

TURN ENGINE OFF
(IGNITION ON).

USING DRB, ACTUATE
THE GENERATOR

FIELD.

USING A VOLTMETER
BACKPROBE THE

DRIVER TERMINAL AT
THE BACK OF THE
GENERATOR.

GENERATOR FIELD...

FIG. 1

NOTE: THE VOLTAGE

SHOULD CYCLE FROM

HIGH TO LOW EVERY
1.4 SECOND.

WHILE MONITORING THE
VOLTMETER, WIGGLE
THE FIELD TERMINALS

BACK TO THE PCM AND
ASD RELAY.

WAS THERE ANY
INTERRUPTION IN
THE HIGH AND LOW,

WIGGLING

VOLTAGE CYCLE?

INTERRUPTED THE
VOLTAGE CYCLE.*

REPAIR THE WIRE
YES CONNECTOR WHERE|

OR

NO

CONTINUE TEST
CH-1A ON THE

NEXT PAGE.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST CH-1A CONTINUED - CHARGING SYSTEM NO CODE TEST

n—=nm-4 OZ—@OIUV>TITO

TJ/XJ BODY

BK/GY
To _FUSEDB(+)

POWERTRAIN  BATTERY
CONTROL
MODULE —

DG/OR

GEN FIELD SOURCE (+) - é};ﬁ RECTIFIER

C25

DG GENERATOR

GEN FIELD DRIVER {-)

B10

80b6f0cd

CAV|COLQOR| FUNCTION
DG/OR | GENERATOR SOURCE
DG | GENERATOR FIELD
BK/GY | B(+)
80b6b36c
FIG. 1

* N

426



TEST CH-1A CONTINUED - CHARGING SYST

EM NO CODE TEST

TEST CH-1A
CONTINUED FRO|
THE PREVIOUS
PAGE.

USE A VOLTMETER |
THE FOLLOWING
STEP.

MEASURE BETWEEN THE
GENERATOR (12V) B
— TERMINAL AND THE
BATTERY (+) SIDE.
FIG. 1

i

CAUTION: ENSURE ALL

WIRES ARE CLEAR OF

THE ENGINE'S MOVING ———> START THE ENGINE.
AR

REPAIR THE B (+)
IS THE VOLTAGE YE$ CIRCUIT FOR HIGH
—s> ABOVE 04 VOLT? |—>| RESISTANCE BETWEEN
THE GENERATOR AND
THE BATTERY.*

VOLTAGE READINGS.

NO
KEY OFF. MEASURE BETWEEN
USE A VOLTMETER IN THE GENERATOR CASE
THE FOLLOWING |—>  AND BATTERY (-
STEP. SIDE.
CAUTION: ENSURE ALL REPAIR GENERATOR
WIRES ARE CLEAR OF IS THE VOLTAGE YE$ GROUND FOR HIGH
THE ENGINE'S MOVING —> START THE ENGINE. —>  ABOVE 0.1 VOLT? | —3 RESISTANCE
PARTS. (GENERATOR CASE TO
BATTERY () SIDE.)*
NO
USING THE DRB, USING A VOLTMETER,
READ BATTERY MEASURE THE
VOLTAGE AND —>| VOLTAGE ACROSS THE
RECORD. BATTERY TERMINALS.
RECORD SECOND
VOLTAGE READING. IS VOLTAGE YES$
COMPARE THE TWO DIFFERENCE LESS — TEST COMPLETE.*

THAN ONE VOLT?

NO

CONTINUE TEST
CH-1A ON THE
NEXT PAGE.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST CH-1A

CONTINUED - CHARGING SYSTEM NO CODE TEST

TJ BODY

POWERTRAIN CONTROL MODULE CONNECTORS

FUNCTION

FUSED B (+)

DG | GENERATOR FIELD DRIVER
DG/PK | AUTO SHUTDOWN RELAY

80b099df

FIG. 1

XJ BODY

POWERTRAIN CONTROL MODULE CONNEGTORS

CAV | COLOR | FUNCTION

A22 | DG/BK | FUSED B(+)
B10 DG | GENERATOR FIELD DRIVER

C12 | DG/OR | AUTO SHUTDOWN RELAY

FIG. 2

80b04fdf
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TEST CH-1A CONTINUED - CHARGING SYSTEM NO CODE TEST

TEST CH-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF.

KEY ON. USING A IS THE VOLTAGE
DISCONNECT THE PCM VOLTMETER, MEASURE WITHIN ONE VOLT OF NO REPLACE THE
HARNESS FUSED B+ AT PCM THE RECORDED DR POWERTRAIN CONTROL
CONNECTORS.** CONNECTOR. READING? MODULE.*
FIG.1 OR 2
YES

REPAIR THE B (+)
CIRCUIT FOR HIGH
RESISTANCE BETWEEN
THE PCM FUSED B+
AND THE BATTERY.*

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST NS-SEL | NO START SELECTION MENU

Perform TEST DTC Before Proceeding

NOTES
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TEST NS-SEL | NO START SELECTION MENU

Perform TEST DTC Before Proceeding

NOTE: For all component locations, REFER TO GENERAL INFORMATION section 4.0 in this
manual

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

NOTE: If the engine will not crank or cranks but will not run, be sure to check the SKIM module for
proper communication and trouble codes.

NOTE: If there are any trouble codes present they must be repaired before continuing with the No
Start Symptom diagnostics.

NOTE: If the DRB does not power up, REFER TO GENERAL INFORMATION section 3.5.1.

Below you will find a recommended procedure to correct a No Start Problem by symptom. They
should be performed in the order that they are listed.

Qualifying a no start condition . . .. ... ... NS-1A
Checking the fuel system . . . ... .. NS-2A
Checking engine mechanical SyStems. . .. ... NS-3A
Repairing low fuel pressure . . ... e NS-4A
Checking the fuel puUMIp . . ... NS-5A
Repairing “NO RESPONSE CONDITION” . ... e NS-6A
Engine starts and the DRB displays “NO RESPONSE”. . . . ... ... .. ... . . ... NS-6B
Checking the idle air control Motor . . .. ... . NS-7A
Repairing a start and stall condition . ........... ... . . . . . . . NS-8A
Repairing a no-crank condition . . . ... ... NS-9A
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TEST NS-1A QUALIFYING A NO START CONDITION

Perform TEST NS-SEL Before Proceeding

SPARK PLUG
CABLE

SPARKTESTER

FIG. 1

80a243ze
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TEST NS-1A QUALIFYING A NO START CONDITION

Perform TEST NS-SEL Before Proceeding

KEY OFF.
DISCONNECTHE
SPARK PLUG CABLE
AT SPARK PLUG
#14*

START TEST
NS-1A.

CONNECT THE SPARK

CONNECT THE CABLE TESTERTO A GOODO

WHILE CRANKING THE
ENGINE FOR 10

TO A SPARK TESTER. ——> GROUND. > SECONDS, WATCH FQR
SPARK.
FIG. 1
NO IS THERE GOOD
SPARK?
YES

DOES THE VEHICLE YES

START AND STALL?

PERFORM TES
NS-7A.

REMOVE THE COIL
SECONDARY CABLE
FROM THE
DISTRIBUTOR.

KEY OFF. —>

NO

PERFORM TEST
NS-2A.

CONNECT THE CABLE
TO A SPARK TESTER.

CONNECT THE SPARK
TESTERTO A GOOD
— GROUND. —>

FIG. 1 FIG. 1

WHILE CRANKING [THE
ENGINE FOR 10

CONTINUE TEST

SECONDS, WATCH FO¥
SPARK.

NS-1A ON THE
NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

SPARK PLUG CABLE RESISTANCE

MINIMUM MAXIMUM

250 Ohms Per Inch 1000 Ohms Per Inch

3000 Ohms Per Foot | 12,000 Ohms Per Foot

80b171eb

FIG. 1

TYPICAL
DISTRIBUTOR
CAP

1070304




TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

THE FOLLOWING

COIL SECONDARY

SPECIFICATION?

TEST NS-1A REPAIR THE
CONTINUED FRO IS THERE GOOD YES SECONDARY
THE PREVIOUS SPARK? IGNITION:

PAGE. DISTRIBUTOR CAP,

ROTOR, CABLES.*
NO
REMOVE THE COIL
KEY OFF. SECONDARY CABLE.
MEASURE THE IS THE RESISTANCE
USE AN OHMMETER IN RESISTANCE OF THE WITHIN THE YES REPLACE THE COIL

SECONDARY CABLE.*

STEP. CABLE.
FIG. 1
NO
REMOVE THE
DISTRIBUTOR CAP. WHILE CRANKING THE DID THE ROTOR TURN NO REPAIR THE
ENGINE, WATCH FOR WHEN THE ENGINE DISTRIBUTOR DRIVE
THE ROTOR TO TURN. WAS CRANKED? SYSTEM.*
FIG. 2
YES
REINSTALL THE DISCONNECT THE REPAIR TERMINAL(S)
DISTRIBUTOR CAP IGNITION COIL IS ANY TERMINAL ES FOR DAMAGE,

GENERATOR FIELD.

AND IGNITION COIL CONNECTOR. INSPECT DAMAGED, PUSHED PUSHOUT, OR
CABLE. ALL TERMINALS. OUT, OR MISWIRED? MISWIRING.*
NO
USING THE DRB, CONTINUE TEST
KEY ON. ACTUATE THE NS-1A ON THE

NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TJ BODY

IGNITION COIL
CONNECTOR

CAV | COLOR | FUNCTION

1 DG/LG |ASD RELAY OUTPUT
2 GY IGNITION COIL DRIVER

FIG. 1

80bsfle3

XJ BODY

CAV |COLOR| FUNCTION

1 |DG/CR | ASD RELAY OUTPUT
2 GY | IGNITION COIL DRIVER

NOTE: WIRES CAN BE IN EITHER CAVITY
FIG. 2

80afb591
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING A VOLTMETER,
PROBE THE ASD RELA
OUTPUT CIRCUI IN THE

=<

COIL CONNECTOR.
FIG.1 OR2

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

REPAIR THE OPEN
NO ASD RELAY OUTH
CKT FROM COIL
CONNECTOR TO
SPLICE.*

YES

CONTINUE TEST
NS-1A ON THE

NEXT PAGE

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-1A CONTINUED - QUALIFYING A NO START CONDITION

IGNITION
COIL

PRIMARY
TERMINALS

TYPICAL .
VIEW

FIG. 1

SECONDARY
TERMINAL

8057482
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FROM
PREVIOUS PAGE

KEY OFF.

USE AN OHMMETER IN
THE FOLLOWING TWO

STEPS.
MEASURE THE
RESISTANCE BETWEEN IS THE PRIMARY NO REPLACE THE
THE PRIMARY RESISTANCE BETWEEN IGNITION COIL.*
TERMINALS OF THE 0.95- 1.20 OHMS?
IGNITION COIL.FIG. 1
YES
MEASURE THE IS THE SECONDARY
RESISTANCE BETWEEN RESISTANCE BETWEE NO REPLACE THE
THE PRIMARY AND 11,300 - 15,300 IGNITION COIL.*
SECONDARY TERMINALS OHMS?
OF THE COIL. FIG. 1
YES
CONTINUE TEST
NS-1A ON THE
NEXT PAGE
*Perform Verification TEST VER-1A. *Check connectors - Clean / repair as necessary.
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TEST NS-1A CONTINUED - QUALIFYING A NO START CONDITION

n—4unm—-4 —HIT>—H0n 0O0Z2

TJ BODY

POWERTRAIN
CONTROL MODULE

G
A7 %

CAV| COLOR | FUNCTION
A7 GY IGNTION COIL DRIVER

IGNITION COIL
CONNECTOR

CAV| COLOR | FUNCTION

DG/LG | ASD RELAY OUTPUT 2
2 GY IGNITION COIL DRIVER

FIG. 1

—

80b76ecO

XJ BODY

IGNITION COIL
CONNECTOR

CAV | COLOR | FUNCTION

GY IGNITION COIL DRIVER
DG /OR | ASD RELAY OUTPUT

M =

POWERTRAIN CONTROL
MODULE BLACK CONNECTOR

CAV | COLOR | FUNCTION
A7 GY IGNITION COIL DRIVER

80b118ae

FIG. 2
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE PCM
HARNESS
CONNECTOR.**

USING AN OHMMETER, IGNITION COIL DRIVER REPAIR THE
MEASURE THE CIRCUIT AT THE PCM IS THE RESISTANCE YES IGNITION COIL
RESISTANCE OF CONNECTOR TO GROUNB:- BELOW 5.0 OHMS? DRIVER CIRCUIT FOR
THE... A SHORT TO GROUND.
FIG.1 OR2
NO
USING AN OHMMETER, FROM THE IGNITION REPAIR THE
MEASURE THE COIL TO THE PCM IS THE RESISTANCE YES IGNITION COIL
RESISTANCE OF THE CONNECTOR. ABOVE 5.0 OHMS? DRIVER FROM PCM TD
COIL DRIVER COIL CONNECTOR FOR
CIRCUIT... FIG.1 OR 2 AN OPEN.*
NO
CHECK VALVE
TIMING. REFER TO IS VALVE TIMING NO |REPAIR THE ENGINE

APPLICABLE SERVICE
MANUAL.

WITHIN
SPECIFICATIONS?

VALVE TIMING AS
NECESSARY .*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-2A CHECKING THE FUEL SYSTEM

Perform TEST NS-SEL Before Proceeding

NOTES

442




TEST NS-2A

CHECKING THE FUEL SYSTEM

Perform TEST NS-SEL Before Proceeding

START TEST
NS-2A.

USING THE DRB, GO
INTO ENGINE AND

ENSURE THE REPAIRTHE
THROTTLE CABLE IS IS THE THROTTLE YES| CONDITION THAT IS
NOT HOLDING THE BEING HELD OPEN BY HOLDING THE

THROTTLE OPEN. THE CABLE? THROTTLE OPEN.*
NO
DOES THE DRB
DISPLAY "VEH THEFT | YES CONTINUE TEST

SELECT MONITORED
DISPLAY, NO START.

SECURITY: FUEL
ON"?

NO

NS-2A ON THE
NEXT PAGE.

REFER TO THE SKIS

SECTION IN THIS

MANUAL AND PERFORM
TEST SK-1A*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-2A

CONTINUED - CHECKING THE FUEL SYSTEM

NOTES
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TEST NS-2A

CONTINUED - CHECKING THE FUEL SYSTEM

TEST NS-2A
CONTINUED FRO|
THE PREVIOUS
PAGE.

USING THE DRB,
ACTUATE THE FUEL
SYSTEM.

NOTE: IT MAY BE

NECESSARY TO USE A LISTEN FOR FUEL CAN THE FUEL PUMP NO PERFORM TES
MECHANICS —> PUMP OPERATION AT OPERTION BE HEARD NS-5A.
STETHOSCOPE IN THE THE FUEL TANK.
NEXT STEP.
YES
WARNING: THE FUEL NOTE: THE FUEL
SYSTEM MUST BE INSTALL A FUEL TANK MUST BE AT
KEY OFF. ——> OPENED AND MAY BE PRESSURE GAUGE TO ——> LEAST 1/4 FULL FOR
UNDER HIGH PRESSURE THE FUEL SYSTEM. THE FOLLOWING
SEE GENERAL INFO 9.0 TESTS.
KEY ON. REPLACE FUEL
READ THE FUEL IS THE FUEL YES FILTER/REGULATOR
USING THE DRB, ——>  PRESSURE GAUGE. PRESSURE ABOVE ——> AND PRIMARY
ACTUATE THE FUEL 54.2 PSI? FILTER.*
SYSTEM.
NO
IS THE FUEL YES PERFORM TEST
PRESSURE BELOW NS-4A.
44.2 PSI?
NO
DID THE VEHICLE YES PERFORM TEST

INITIALLY START &
STALL REPEATEDLY?

NS-7A.

NO

PERFORM TEST
NS-3A.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-3A CHECKING ENGINE MECHANICAL SYSTEMS

Perform TEST NS-SEL Before Proceeding

2.5L

FIRING ORDER:
1 3 4 2
CLOCKWISE
ROTATION

1040503

FIG. 1

FIRING ORDER:

1 5 3 6 2 4

CLOCKWISE

ROTATION

1040502

FIG. 2

446




TEST NS-3A

Perform TEST NS-SEL Before Proceeding

CHECKING ENGINE MECHANICAL SYSTEMS

INSPECT SPARK PLUG
START TEST
NS-3A. FIRING ORDER.

FIG.1 OR 2

CABLES FOR CORRECT]|

COMPRESSION.

SPECIFICATIONS?

ARE ALL SPARK PLUG| NC( REINSTALL SPARK
CABLES POSITIONED  —>f PLUG CABLES AS
CORRECTLY? NECESSARY .*
YES
USING SERVICE
MANUAL PROCEDURES, IS VALVE TIMING NO| REPAIR THE ENGINE
KEY OFF. —> CHECK VALVE —> WITHIN —> VALVE TIMING AS
TIMING. SPECIFICATIONS? NECESSARY.*
YES
CHECK EXHAUST IS THE EXHAUST N REPAIR AS
SYSTEM FOR ANY FREE OF ANY —> NECESSARY.*
RESTRICTIONS. RESTRICTIONS?
YES
REMOVE SPARK
REMOVE ASD RELAY. ——> PLUGS.
USING SERVICE
MANUAL PROCEDURES, IS ENGINE NO| REPAIR AS
CHECK ENGINE COMPRESSION WITHIN—> NECESSARY.*

YES

REPLACE POWERTRAIN
CONTROL MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-4A REPAIRING LOW FUEL PRESSURE

Perform TEST NS-SEL Before Proceeding

NOTES
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TEST NS-4A REPAIRING LOW FUEL PRESSURE

Perform TEST NS-SEL Before Proceeding

START TEST
NS-4A.

INSPECT FUEL LINES
FROM FILTER/REG TO IS THERE ANY YES REPAIR RESTRICTED
FUEL RAIL FOR RESTRICTION? FUEL LINES.*
RESTRICTION.
NO

REPLACE FUEL PUMP
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-5A

CHECKING THE FUEL PUMP
Perform TEST NS-2A Before Proceeding

TJ BODY

FUEL PUMP
RELAY

POWER DISTRIBUTION CENTER (PDC)

(RELAY SECTION) , -

EL 0

IJFI:I\(:"E
==t
] Y e

20 18

=
L
[(g, — S
g

Dﬁﬂ

17

16

-~
A

.

=
\[( L

17

100 |50

100 |Bu
1m0, @

1

—
L1
L1
1

FRONT ==

G ug

CAV |COLOR

FUNCTION

0)| DG/BK
7) | DG/WT
6)| DB
5| BR

FUSED B(+)
FUEL PUMP RELAY OUTPUT
FUSED IGNITION SWITCH OUTPUT
FUEL PUMP RELAY CONTROL

FIG. 1

80b6f0ed

XJ BODY

FUEL PUMP
RELAY

POWER DISTRIBUTION CENTER (PDC)

(RELAY SECTION})
| |

2
—]

z
=
H
]
z
= 3
2
\-

CAV | COLOR

FUNCTION

} | DG/BK
) | DG/WT
) | DB/WT
) BR

FUSED B(+)
FUEL PUMP RELAY OUTPUT
FUSED IGNITION SWITCH OUTPUT
FUEL PUMP RELAY CONTROL

FIG. 2

80b6f0e0
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TEST NS-5A

CHECKING THE FUEL PUMP

Perform TEST NS-2A Before Proceeding

START TEST
NS-5A.

NOTE: THE FUEL
PUMP RELAY STILL
ACTUATING.

IS THE FUEL PUMP
RELAY OPERATING?

NO

PERFORM TEST
TC-101A.

YES

TOUCH THE FUEL
PUMP RELAY.
FIG.1 OR2
DISCONNECT THE
FUEL PUMP RELAY .**
KEY OFF.

FIG.1 OR 2

USING A VOLTMETER,
MEASURE THE FUEL
PUMP RELAY FUSED

B(+) CIRCUIT.
FIG.1 OR2

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

O

REPAIR THE FUEL
PUMP RELAY B(+)
CIRCUIT FOR AN

OPEN.*

YES

CONTINUE TEST

NS-5A ON THE
NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-5A CONTINUED - CHECKING THE FUEL PUMP

TJ BODY

POWERTRAIN CONTROL MODULE
GREY CONNECTORS

CAV | COLOR | FUNCTION

Ad BR/YL | SENSOR GROUND
c19 BR FUEL PUMP RELAY CONTROL
C28 DE/LG | FUEL LEVEL SENSCR SIGNAL

FUEL PUMP
CONNECTOR

COLOR | FUNCTION

DG/WT | FUEL PUMP RELAY OUTPUT
DB/LG | FUEL LEVEL SENSOR SIGNAL (GAUGE)
BR/YL | GROUND (GAUGE)

BK | GROUND (PUMP)

20b78z88
FIG. 1

XJ BODY
POWERTRAIN CONTROL MODULE
GREY CONNECTORS

COLOR | FUNCTION

BR/YL | SENSOR GROUND
BR FUEL PUMP RELAY CONTROL
DB/LG | FUEL LEVEL SENSCR SIGNAL

FUEL PUMP
CONNECTOR

COLOR | FUNCTICN

DG/WT | FUEL PUMP RELAY OUTPUT

DB/LG |FUEL LEVEL SENSOR SIGNAL (GAUGE)
BR/YL |GROUND (GAUGE)

BK | GROUND (PUMP}

B0b76210
FIG. 2
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TEST NS-5A

CONTINUED - CHECKING THE FUEL PUMP

TEST NS-5A
CONTINUED FRO
THE PREVIOUS
PAGE.

INSTALL A SUBSTITUTE
RELAY OF THE SAME

PART NUMBER FOR THE
FUEL PUMP RELAY.

ATTEMPT TO START
THE ENGINE

DOES THE ENGINE YES REPLACE THE FUEL
START? —> PUMP RELAY .*
NO

REINSTALL THE

DISCONNECT THE

ORIGINAL FUEL PUMP ——> FUEL PUMP HARNESS
RELAY. CONNECTOR.**
CAUTION: IT IS KEY ON.
CRITICAL THAT THE

FUEL PUMP CONNECTOR
HAS A CLEAN AND
TIGHT CONNECTION.**

e

USING THE DRB,
ACTUATE THE FUEL
SYSTEM.

USING A VOLTMETER, REPAIR THE FUEL
MEASURE THE FUEL IS THE VOLTAGE NO PUMP RELAY OUTPUT
PUMP RELAY OUTPUT ABOVE 10.0 VOLTS? [——> CIRCUIT FOR AN
CIRCUIT. OPEN.*
FIG.1 OR 2
YES
USING AN OHMMETER, REPAIR THE FUEL

USING THE DRB, MEASURE THE FUEL IS THE RESISTANCE NQ PUMP GROUND

STOP THE ACTUATION ——= PUMP GND CIRCUIT IN [——> BELOW 5.0 OHMS? ——> CIRCUIT FOR AN

TEST.

THE FUEL PUMP CONN.
FIG.1 OR 2

OPEN.*

YES

REPLACE THE FUEL
PUMP.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6A REPAIRING - NO RESPONSE CONDITION

Perform TEST NS-SEL Before Proceeding

TJ BODY

POWERTRAIN CONTROL
MODULE BLACK CONNECTOR

A32

CAV|COLOR| FUNCTION

A2| DB | IGNITION SWITCH QUTPUT
A4 | BR/YL | SENSOR GROUND
A22|RD/WT | FUSED B(+)

A31| BK/TN | GROUND

A32| BK/TN | GROUND

FIG. 1

80b76ef5

XJ BODY

POWERTRAIN
CONTROL MODULE
BLACK CONNECTOR

CAV |COLOR| FUNCTION

A2 | DB/WT | IGNITION SWITCH OUTPUT
A4 | BR/YL | SENSOR GROUND

A22 | DG/BK | FUSED B(+)

A31 | BK/TN | GROUND

A32 | BK/TN | GROUND

FIG. 2

80aafae?
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TEST NS-6A

Perform TEST NS-SEL Before Proceeding

REPAIRING - NO RESPONSE CONDITION

START TEST
NS-6A.

KEY OFF.
DISCONNECT THE PCM
HARNESS
CONNECTOR.**

USING AN OHMMETER,
PROBE BOTH GROUND

CIRCUITS AT PCM

IS THE RESISTANCE
BELOW 5.0 OHMS AT

D

REPAIR THE
GROUND(S) AT THE
POWERTRAIN CONTROL|

CIRCUIT.
FIG.1 OR 2

CONNECTOR. BOTH TERMINALS? MODULE FOR AN
FIG.1 OR 2 OPEN.*
YES
USING A VOLTMETER, REPAIR THE OPEN
PROBE FUSED IGN IS THE VOLTAGE @) FUSED IGN SWITCH
KEY ON. SWITCH OUTPUT ABOVE 10.0 VOLTS? OUTPUT CIRCUIT

BETWEEN PCM &
IGNITION SWITCH.*

YES

CONTINUE TEST
NS-6A ON THE

NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6A CONTINUED - REPAIRING - NO RESPONSE CONDITION
TJ BODY XJ BODY
POWERTRAIN POWERTRAIN
CONTROL CONTROL
MODULE MODULE
DB DB/WT
TO IGN TO IGN
E IGNITION SWITCH OUTPUT; SWITCH E IGNITION SWITCH OUTPUT> SWITCH
(START/RUN) (START/RUN)
BR/YL BR/YL
[A4]— SENSOR GROUND . To [Aa]— SENSOR GROUND . To
SENSORS SENSORS
RD/WT RD DG/BK
FUSED B(+) (NPDC)  pgry TO FUSED B(+) INPDC)  B) TO
A22 - A22 -
[azz] oo BATTERY [azz] >\e BATTERY
A31 A31
BK/TN BK/TN
GROUND GROUND
A32 A32
= 80b76et3 = 80b76efd
TJ BODY XJ BODY
POWERTRAIN
POWERTRAIN CONTROL CONTROL MODULE
MODULE BLACK CONNECTO BLACK CONNECTOR

A32

CAV

COLOR

FUNCTION

A2
Ad
A22
A31
A32

DB
BR/YL
RD/WT
BK/TN
BK/TN

IGNITION SWITCH OUTPUT
SENSOR GROUND

FUSED B(+)

GROUND

GROUND

80b76ef5

FIG. 1

CAV

COLOR

FUNCTION

A2
Ad
A22
A31
A32

DB/WT
BR/YL
DG/BK
BK/TN
BK/TN

IGNITION SWITCH OQUTPUT
SENSOR GROUND

FUSED B(+)

GROUND

GROUND

80aafae?

FIG. 2

456




TEST NS-6A

CONTINUED - REPAIRING - NO RESPONSE CONDITION

TEST NS-6A
CONTINUED FRO
THE PREVIOUS
PAGE.

PROBE FUSED B(+)
CKT INHE PCM
CONNECTOR.

FIG.1 OR2

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

YES

NO

REMOVE THE FUSE IN
THE PDC THAT
SUPPLIES FUSED B(+)
TO PCM CAVITY A22.
FIG.1 OR 2

INSPECT THE FUSE.

WITH A VOLTMETER,
MEASURE THE B(+)
SIDE OF THE FUSE

SOCKET.

NO CONTINUE TEST
IS THE FUSE OK? NS-6A ON THE
NEXT PAGE.
YES
REPAIR THE B(+)
IS THE VOLTAGE NO| CIRCUIT FROM FUSE

ABOVE 10.0 VOLTS?

TO THE BATTERY FOR
AN OPEN.*

YES

REPAIR THE FUSED
B(+) CIRCUIT FROM
FUSE TO PCM FOR AN

OPEN.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6A CONTINUED - REPAIRING - NO RESPONSE CONDITION
TJ BODY XJ BODY
POWER DISTRIBUTION CENTER (PDC) POWER DISTRIBUTION
(RELAY SECTION) , 2 L CENTER
- = == e L
i d AUTO SHUTDOWN
= ] CONNECTOR
=
00=] |[] =§
{15 D
-
— c/—
3 5 ~< wall ) [l el e
e =om=—1.
i == = = (P
U 3 3 3 2]
N N [ I I |
CAV |COLOR| FUNCTION CAV_|COLOR| FUNCTION
2 (30) | RD/LG | FUSED B(+)
1(30) [RD/WT | FUSED B
2§87; PaPK | A6 SH(G)TDOWN RELAY OUTPUT 4 (85) | DB/WT | FUSED IGNITION SWITCH OUTPUT
3(86)| DB |IGNITION SWITCH OUTPUT S DB L | A Ry CONTHOL
5(85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL @7
80b6f109 B80b6f0df
FIG. 1 FIG. 2
TJ BODY XJ BODY
POWERTRAIN
POWERTRAIN CONTROL CONTROL MODULE
MODULE BLACK CONNECTO BLACK CONNECTOR
A32
CAV[COLOR| FUNCTION CAV|COLOR| FUNCTION
A2 | DB [ IGNITION SWITCH QUTPUT A2 | DB/WT| IGNITION SWITCH OUTPUT
A4 | BR/YL | SENSOR GROUND A4 | BR/YL | SENSOR GROUND
A22|RD/WT | FUSED B(+) A22 | DG/BK | FUSED B(+)
A31|BK/TN | GROUND A31| BK/TN | GROUND
A32| BK/TN | GROUND A32 | BK/TN | GROUND
80b76ef5 B8Qaafae7
FIG. 3 FIG. 4
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TEST NS-6A

CONTINUED - REPAIRING - NO RESPONSE CONDITION

TEST NS-6A

KEY OFF.

INSPECTED FUSE
SHOULD STILL BE
REMOVED.

FUSED B(+) CKT AT
PCM CONN TO GND.
FIG.3 OR4

CONTINUED FRO DISCONNECT THE USE AN OHMMETER IN
THE PREVIOUS AUTO SHUTDOWN THE FOLLOWING
PAGE. RELAY . ** STEP.
NOTE: THE MEASURE THE REPAIR THE FUSED
PREVIOUSLY RESISTANCE OF THE IS THE RESISTANCE YES B(+) CIRCUIT FOR A

BELOW 5.0 OHMS?

SHORT TO GROUND.
REPLACE FUSE.*

NO

USING AN OHMMETER,
MEASURE THE
RESISTANCE OF
THE...

ASD RELAY OUTPUT
CKT AT THE ASD
RELAY CONNECTOR Td

IS THE RESISTANCE
BELOW 5.0 OHMS?

GROUND.
FIG.1 OR2

NO

NEXT PAGE.

PERFORM TEST
NS-6C.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6A

CONTINUED - REPAIRING - NO RESPONSE CONDITION

TJ BODY

ASD
RELAY

| TG

POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION) , .

(A
=
L
[

g

(A
q
L

C

=R
| 0=
=

=
o

J

G
(

C

Dﬁﬂ

-~

Inf)

— |

\

C
(.I

G
=)L

[=]
—
[=]

o] |
ii=

[
O
[

i
i
(1]
i

FRONT ==

G ug

COLOR

FUNCTION

RD/WT
DG/PK
DB
DB/YL

FUSED B(+)
AUTO SHUTDOWN RELAY OUTPUT
IGNITION SWITCH OUTPUT
AUTO SHUTDOWN RELAY CONTROL

FIG. 1

B0bGF109

XJ BODY

AUTO SHUTDOWN

RELAY

CONNECTOR

POWER DISTRIBUTION

I

CENTER

FQ I LAMP

[m=|

PWR AMF
BH:

COLOR

FUNCTION

RD/LG

DB/WT

DB/YL
RD

FUSED B(+)

FUSED IGNITION SWITCH QUTPUT
ASD RELAY CONTROL

ASD RELAY QUTPUT

FIG. 2

80bef0df
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TEST NS-6A

CONTINUED - REPAIRING - NO RESPONSE CONDITION

TEST NS-6A
CONTINUED FRO

DISCONNECT THE

DISCONNECTING EACH
FUEL INJECTOR.

INJECTORS ARE
DISCONNECTED?

THE PREVIOUS CONNECTOR FOR EACH
PAGE. OXYGEN SENSOR.**
USING AN OHMMETER, MEASURE THE ASD
MEASURE THE ASD IS THE RESISTANCE YES RELAY OUTPUT CKT|
RELAY OUTPUT CIRCUIT ABOVE 5.0 OHMS? ——> IN EACH O2 SENSOR
FOR RESISTANCE TO FOR RESISTANCE TO
GROUND. FIG.1 OR 2 GND.
NO
NOTE: THE OXYGEN REPLACE THE OXYGEN
SENSORS MUST REMAIN SENSOR THAT HAS
DISCONNECTED FOR THE CONTINUNITY TO
REMAINDER OF THE GROUND.
TEST. REPLACE FUSE.*
MEASURE THE ASD REPLACE THE
DISCONNECT THE RELAY OUTPUT CIRCUIT IS THE RESISTANCE YES IGNITION COIL.
IGNITION COIL FOR RESISTANCE TO —> ABOVE 5.0 OHMS? —>
CONNECTOR. GROUND.
FIG.1 OR2 REPLACE FUSE.*
NO
MEASURE THE ASD REPAIR GENERATOR
DISCONNECT THE RELAY OUTPUT CIRCUIT IS THE RESISTANCE YES FOR SHORT TO
GENERATOR FIELD [——> FOR RESISTANCE TO ——>| ABOVE 5.0 OHMS? —> GROUND.
CONNECTOR. GROUND.
FIG.1 OR 2 REPLACE FUSE.*
NO
CONTINUE TO IS THE RESISTANCE REPLACE THE FUEL
MONITOR OHMMETER ABOVE 5.0 OHMS ES INJECTOR THAT
DISPLAY WHILE WHEN ANY OF THE ——> CAUSED A CHANGE IN

RESISTANCE.
REPLACE FUSE.*

NO

REPAIR ASD RELAY
OUTPUT CIRCUIT FOR
A SHORT TO GROUND.

REPLACE FUSE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6B REPAIRING - NO REPONSE CONDITION

Perform TEST NS-6A Before Proceeding

TJ BODY

DATA LINK
CONNECTOR

XJ BODY

DATA LINK
CONNECTOR

1

cgv C\?TI;Q: ggg(;[}g?ﬂ CAV | COLOR | FUNCTION
4 BK/LB GROUND 3 | VT/BR | CCD Bus (+)
5 BK/TN GROUND 4 BK Ground
6 LG SCI RECEIVE 5 | BK/LB | Power Ground
7 PK SCI TRANSMIT/ISO 9141K 6 | L&/BK | SCl Receive
1 WT/BK CCD BUS () 7 PK | SCI Transmit
16 PK/WT FUSED B(+) 11 | WT/BK | CCD Bus (-)
16 | TN/BK | Fused B (+)
80a4508e 80aadc3a
FIG. 1 FIG. 2
TJ BODY XJ BODY

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV | COLOR | FUNCTION

c27| PK | SCITRANSMIT
C28 | WT/BK | CCD BUS (-)
C29| LG |SCIRECENVE
C30 | VI/BR | CCD BUS (+)

DATA LINK
CONNECTOR

CAV | COLOR | FUNGTION
VT/BR | CCD BUS (+)
BK/LB | GROUND
BK/TN | GROUND

LG |SCIRECEIVE
PK | SCITRANSMIT
WT/BK | CCD BUS (-)
PK/WT | FUSED B (+)

~NOoO oW

-
o =

FIG. 3

80aaf128

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV|COLOR| FUNCTION

C27| PK | SCITRANSMIT
C28|WT/BK | CCD BUS ()
C29 | LG/BK | SCI RECEIVE
C30| VT/BR | CCD BUS (+)

DATA LINK
CONNECTOR

CAV

COLOR| FUNCTION

SoINoOhW

VT/BR | CCD BUS (+)

BK |GROUND

BK/LB | POWER GROUND
LG/BK | SCI RECEIVE

PK | SCI TRANSMIT
WT/BK | CCD BUS (-)
TN/BK | FUSED B (+)

FIG. 4

80aafaf?
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TEST NS-6B REPAIRING - NO REPONSE CONDITION

Perform TEST NS-6A Before Proceeding

WAS THE IGNITION
START TEST ON WHEN THE "NO NQ TURN IGNITION ON
NS-6B. RESPONSE" MESSAGE ——> TO GET A RESPONSE,
WAS DISPLAYED?
YES
KEY OFF. TEST COMPLETE.*
DISCONNECT DRB DISCONNECT THE PCM
FROM THE DATALINK ——> HANRESS
CONNECTOR (DLC). CONNECTORS.**
MEASURE THE REPAIR THE SCI
USE AN OHMMETER IN RESISTANCE BETWEEN IS THE RESISTANCE YES  TRANSMIT CIRCUIT
THE FOLLOWING —> THE SCI TRANSMIT ——> BELOW 5.0 OHMS? ——> FOR A SHORT T(Q
STEPS. CIRCUIT AND GROUND. GROUND.*
FIG.1 OR2
NO

MEASURE THE
RESISTANCE BETWEEN
THE SCI RECEIVE

REPAIR THE SCI
IS THE RESISTANCE YES RECEIVE CIRCUIT

CIRCUIT AND GROUND.
FIG.1 OR 2

MEASURE THE
RESISTANCE OF THE

BELOW 5.0 OHMS? ——> FOR A SHORT TO
GROUND.*
NO
IS THE RESISTANCE NO REPAIR THE SCI

SCI TRANSMIT CIRCUIT
FROM THE PCM TO THE
DLC.FIG.3 OR 4

BELOW 5.0 OHMS? —> TRANSMIT CIRCUIT
FOR AN OPEN.*

YES

CONTINUE TEST
NS-6B ON THE
NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6B

CONTINUED - REPAIRING - NO RESPONSE CONDITION

n—4unm—-4 —HIT>—H0n 0O0Z2

TJ BODY

POWERTRAIN

CONTROL MODULE
GREY CONNECTOR

CAV

COLOR | FUNCTION

C27
C28
C29
C30

PK | SCI TRANSMIT

WT/BK | CCD BUS (-)
LG | SCIRECEIVE

VT/BR | CCD BUS (+)

DATA LINK
CONNECTOR

CAV

COLOR | FUNCTION

~N OO W

IR
o =

VT/BR [ CCD BUS (+)
BK/LB | GROUND
BK/TN | GROUND

LG |SCIRECEIVE
PK |SCITRANSMIT
WT/BK | CCD BUS (-)
PK/WT | FUSED B (+)

FIG. 1

80aaf128

XJ BODY

POWERTRAIN
CONTROL MODULE
GREY CONNECTOR

CAV |COLOR | FUNCTION

c27
C28
C29
C30

PK | SCITRANSMIT
WT/BK | CCD BUS ()
LG/BK | SCI RECEIVE
VT/BR | CCD BUS (4)

DATA LINK
CONNECTOR

CAV

COLOR| FUNCTION

~N oUW

—_
o =

VT/BR | CCD BUS (+)
BK | GROUND
BK/LB | POWER GROUND
LG/BK | SC| RECEIVE
PK | SCI TRANSMIT
WT/BK | CCD BUS (-)
TN/BK | FUSED B (+)

FIG. 2

8C0aafaf2
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TEST NS-6B CONTINUED - REPAIRING - NO RESPONSE CONDITION

=

TEST NS-6B MEASURE THE
CONTINUED FRO RESISTANCE OF THE IS THE RESISTANCE NC REPAIR THE SCI
THE PREVIOUS SCI RECEIVE CIRCUIT BELOW 5.0 OHMS? RECEIVE CIRCUIT
PAGE. FROM THE PCM TO THE FOR AN OPEN.*
DLC.FIG.1 OR2
YES
CONNECT THE DRB T(Q
A FUNCTIONAL DATA
LINK ON ANOTHER KEY ON.
VEHICLE.
REPLACE THE
USING THE DRB, DID THE DRB NQ INITIAL VEHICLE'S
ATTEMPT TO READ DISPLAY "NO POWERTRAIN CONTRO
TROUBLE CODES. RESPONSE"? MODULE.*
YES
SUBSTITUTE ANOTHER USING THE DRB, DID THE DRB NO REPLACE THE DRB
DRB ADAPTER CABLE. ATTEMPT TO READ DISPLAY "NO ADAPTER CABLE.*
TROUBLE CODES. RESPONSE"?
YES

HAVE THE DRB
REPAIRED OR
REPLACED.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6C

REPAIRING - NO RESPONSE CONDITION
Perform TEST NS-6A Before Proceeding

TJ BODY

FUEL PUMP
RELAY

POWER DISTRIBUTION CENTER (PDC)

(RELAY SECTION) , -

EL 0

IJFI:I\(:"E
==t
] Y e

20 18

=
L
[(g, — S
g

Dﬁﬂ

17

16

-~
A

.

=
\[( L

17

100 |50

100 |Bu
1m0, @

1

—
L1
L1
1

FRONT ==

G ug

CAV |COLOR

FUNCTION

0)| DG/BK
7) | DG/WT
6)| DB
5| BR

FUSED B(+)
FUEL PUMP RELAY OUTPUT
FUSED IGNITION SWITCH OUTPUT
FUEL PUMP RELAY CONTROL

FIG. 1

80b6f0ed

XJ BODY

FUEL PUMP
RELAY

POWER DISTRIBUTION CENTER (PDC)

(RELAY SECTION})
| |

2
—]

z
=
H
]
z
= 3
2
\-

CAV | COLOR

FUNCTION

} | DG/BK
) | DG/WT
) | DB/WT
) BR

FUSED B(+)
FUEL PUMP RELAY OUTPUT
FUSED IGNITION SWITCH OUTPUT
FUEL PUMP RELAY CONTROL

FIG. 2

80b6f0e0
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TEST NS-6C REPAIRING - NO RESPONSE CONDITION

Perform TEST NS-6A Before Proceeding

START TEST
NS-6C.

DISCONNECT THE
FUEL PUMP
ELECTRICAL
CONNECTOR.**

USING AN OHMMETER,
MEASURE THE FUEL
PUMP RELAY OUTPUT

IS THE RESISTANCE
BELOW 5.0 OHMS?

CKT AT THE RELAY
CONN. FIG.1 OR2

YES

REPAIR THE FUEL
PUMP RELAY OUTPUT
CIRCUIT FOR A
SHORT TO GROUND.
REPLACE FUSE.*

NO

REPLACE THE FUEL
PUMP.

REPLACE FUSE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6D REPAIRING - NO RESPONSE CONDITION

Perform TEST NS-6A Before Proceeding

TJ/XJ BODY

TE’"’@EB‘W £15 | BATTERY TEMF
v ENGINE GOGLANT TEMP{ ; \QENSDR A5
N
EL LEVEI QR G35
Mm FUEL LEVEL
GHAHGEAIN | ¥ E E ;s:vsun FACH PR
THRATILE|
ROSITION i‘ AZT
_ PCM
2w {JTEC)
D&y
VEHIGLE

APEEE vas

mMa» | | sENBOR am
BBBBB 5VOLIS A

Al3

CNP
17

RN TS (PAIMARY)

cup @;l e

BENGOR CK>

oKP
SENS2R
Y
TG SENSCR
RETURN

TJ/XJ BODY

THROTTLE POSITION
SENSOR CONNECTOR

CAV| COLOR | FUNCTION

BR/YL | SENSOR GROUND
OR/DB | TP SENSOR SIGNAL
OR 5-VOLT SUPPLY

(€0 o R

FIG. 1

80b610e7
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TEST NS-6D REPAIRING - NO RESPONSE CONDITION

Perform TEST NS-6A Before Proceeding

START TEST
NS-6D.

RECONNECT ALL
DISCONNECTED

CONNECTORS.
DISCONNECT THE
THROTTLE POSITION  ——> KEY ON.
NSOR.**
THROTTLE POSITION
CONNECT A SENSOR 5 VOLT IS THE VOLTAGE NO REPLACE THE
VOLTMETER TO —> SUPPLY CIRCUIT. ——> BELOW 4.0 VOLTS? ——> POWERTRAIN CONTROL|
THE... MODULE.*
FIG. 1
YES
DISCONNECT THE IS THE VOLTAGE NQ REPLACE THE

CAMSHAFT SENSOR.**  ——> READ VOLTMETER. ——> BELOW 4.0 VOLTS? ——>  CAMSHAFT SENSOR.*

YES
DISCONNECT THE IS THE VOLTAGE N( REPLACE THE
CRANKSHAFT — READ VOLTMETER. ——> BELOW 4.0 VOLTS? ——> CRANKSHAFT
SENSOR.** SENSOR.*
YES
DISCONNECT THE MAP IS THE VOLTAGE NO REPLACE THE MAP
SENSOR.** —> READ VOLTMETER. > BELOW 4.0 VOLTS? ——> SENSOR.*
YES
CONTINUE TEST
NS-6D ON THE
NEXT PAGE.
*Perform Verification TEST VER-1A. *Check connectors - Clean / repair as necessary.
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TEST NS-6D

CONTINUED - REPAIRING - NO RESPONSE CONDITION

L )

BATTERY raﬂpmsmson
N

ENGINE GOGLANT TEMP /?\ SINSOR 415
77
FUEL LEVEL SENSOA I G2
=
GHAHUE AlH | :NH-’,/_\ FENSWH M1
THROTTLE E é
ROSITION
0 -_\ SENSOR ::. AZ)
C |
b ] A27
opt
- VEHIGLE L
= spees
SENGOR
MAP
SENSCR 4 8
At}

CMB
BENEOR

Y

TC SENSCGR
RETURN

SENSOA

BATTERY TEMFP

ECT

FUEL LEVEL

CHARGE TEMP

PCM
we  (JTEC)

vss

TRE

SWILTS {SECCNDART)
ChIP

SN =5 (BAIM ARY)

CK=2

80ObGf0A7
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TEST NS-6D

CONTINUED - REPAIRING - NO RESPONSE CONDITION

TEST NS-6D DISCONNECT THE
CONTINUED FRO| VEHICLE SPEED IS THE VOLTAGE NO REPLACE THE
THE PREVIOUS SENSOR.** READ THE ——> BELOW 4.0 VOLTS? ——> VEHICLE SPEED
PAGE. VOLTMETER. SENSOR.*
YES
DISCONNECT THE
TRANSMISSION IS THE VOLTAGE NO REPLACE THE
SOLENOID CONNECTOR——> READ VOLTMETER. ——> BELOW 4.0 VOLTS?——> GOVERNOR/TEMP
IF EQUIPPED.** PRESSURE SENSOR.*
YES
MEASURE THE REPAIR THE SENSOR
DISCONNECT THE VOLTAGE OF THE IS THE VOLTAGE YES GROUND CIRCUIT
VOLTMETER. —> SENSOR GROUND  ——>| ABOVE 1.0 VOLT? [——> SHORTED TO
CIRCUIT. VOLTAGE.*
NO
KEY OFF.

DISCONNECT THE
POWERTRAIN CONTROL
MODULE.**

>

DISCONNECT THE
VOLTMETER.

WITH AN OHMMETER REPAIR THE SHORTED
MEASURE THE TO GROUND AT THE IS THE RESISTANCE YES 5-VOLT SUPPLY
RESISTANCE OF THE ——>{ POWERTRAIN CONTROL—> BELOW 5.0 OHMS? ——>| (PRIMARY) OR
5-VOLT SUPPLY MODULE CONNECTOR. (SECONDARY) SHORTEL
CIRCUIT... TO GROUND.*
NO
MEASURE THE TO SENSOR GROUND REPAIR THE SHORTED
RESISTANCE OF THE CKT AT THE IS THE RESISTANCE YES 5-VOLT SUPPLY
5-VOLT SUPPLY ——> POWERTRAIN CONTROL ——>| BELOW 5.0 OHMS? ——> (PRIMARY) OR

CIRCUIT...

MODULE.

(BECONDARY) SHORTED
TO SENSOR GND CKT.*

NO

PERFORM TEST
NS-6B.

*Perform

Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-7A CHECKING THE IDLE AIR CONTROL MOTOR

Perform TEST NS-SEL Before Proceeding

TJ/XJ BODY

IDLE AIR
CONTROL MOTOR
CONNECTOR

CAV

COLOR | FUNCTION

W —

VT/BK |IDLE AIR CONTROL #1 DRIVER
BR/WT [IDLE AIR CONTROL #2 DRIVER
YL/BK |IDLE AIR CONTROL #3 DRIVER
GY/RD |[IDLE AIR CONTROL #4 DRIVER

FIG. 1

80b898b2
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TEST NS-7A

Perform TEST NS-SEL Before Proceeding

CHECKING THE IDLE AIR CONTROL MOTOR

B

BT

BT

START TEST IS THERE A IAC YES PERFORM TEST
- MOTOR DTC? TC-25A.
NO
HOLD THE ENGINE DOES THE ENGINE
THROTTLE 1/4 OF START AND STAY NO PERFORM TEST
THE WAY DOWN AND RUNNING AND THEN NS-8A.
ATTEMPT TO START STALL WHEN THROTTLE
ENGINE. IS RELEASED?
YES
DISCONNECT THE WITH DRB, ACTUATE
IDLE AIR CONTROL > THE IDLE AIR
MOTOR CONNECTOR. CONTROL MOTOR.
MEASURE THE IDLE
AIR_CONTROL #1 DID THE VOLTAGE YES PERFORM TES
PUT A VOLTMETER. [—> DRIVER CKT. STAY BELOW 1.0 TC-258B.
VOLT?
FIG. 1
NO
MEASURE THE IDLE
AIR CONTROL #2 DID THE VOLTAGE YES PERFORM TES
DRIVER CKT. STAY BELOW 1.0 TC-25C.
VOLT?
FIG. 1
NO
MEASURE THE IDLE
AIR CONTROL #3 DID THE VOLTAGE YES PERFORM TES
DRIVER CKT. STAY BELOW 1.0 TC-25D.
VOLT?
FIG. 1
NO
MEASURE THE IDLE
AIR CONTROL #4 DID THE VOLTAGE YES PERFORM TES

DRIVER CKT.
FIG. 1

TC-25E.

STAY BELOW 1.0
VOLT?

NO

BT

CONTINUE TEST
NS-7A ON THE

NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-7A CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR

WIRE
IDLE AIR HARNESS
CONTROL CONNECTION
STEPPER
MOTOR

PINTLE
1100102

FIG. 1

474




TEST NS-7A

CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR

TEST NS-7A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

REMOVE THE IDLE
AIR CONTROL MOTOR
FROM THE THROTTLE

BODY.

RECONNECT IDLE AIR
CONTROL MOTOR
ELECTRICAL
CONNECTOR.

WITH DRB, ACTUATE
THE IDLE AIR
CONTROL MOTOR.

FIG. 1

IS THE IDLE AIR NO
CONTROL MOTOR TIR

CONTINUE TEST

MOVING IN AND OUT?

NEXT PAGE.

YES

INSPECT THROTTLE
BODY FOR A
RESTRICTION OR
CARBON BUILD UP.

IS THE THROTTLE NO
BODY FREE OF

CLEAN OR REPLACE
THROTTLE BODY.*

RESTRICTIONS?

YES

PERFORM TEST
NS-8A.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-7A CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR

TJ/XJ BODY

IDLE AIR
CONTROL MOTOR
CONNECTOR

CAV

COLOR | FUNCTION

W —

VT/BK |IDLE AIR CONTROL #1 DRIVER
BR/WT [IDLE AIR CONTROL #2 DRIVER
YL/BK |IDLE AIR CONTROL #3 DRIVER
GY/RD |[IDLE AIR CONTROL #4 DRIVER

FIG. 1

80b898b2
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TEST NS-7A

CONTINUED - CHECKING THE IDLE AIR CONTROL MOTOR

TEST NS-7A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF,
DISCONNECT THE
POWERTRAIN CONTROL
MODULE.**

THE FOLLOWING
STEPS ARE CHECKING
FOR A SHORT
BETWEEN THE DRIVER

CIRCUITS...

USING AN OHMMETER,
MEASURE THE

IAC #1 DRIVER AND
#2 #3 #4 DRIVERS.

IS THE RESISTANCE

BELOW 5.0 OHMS ON YES REPAIR THE IAC

RESISTANCE BETWEEN ANY OF THE DRIVER CIRCUITS,
THE .. DRIVERS? SHORTED TOGETHER.*
FIG. 1
NO

MEASURE THE

IAC #2 DRIVER AND
#3,#4 DRIVERS.

IS THE RESISTANCE

BELOW 5.0 OHMS ON YES REPAIR THE IAC

RESISTANCE BETWEEN ANY OF THE DRIVER CIRCUITS,
THE ... DRIVERS? SHORTED TOGETHER.*
FIG. 1
NO

MEASURE THE
RESISTANCE BETWEEN

THE ...

IAC #3 DRIVER AND
#4 DRIVER.

IS THE RESISTANCE YES
BELOW 5.0 OHMS?

REPAIR THE IAC

FIG. 1

DRIVER CIRCUITS,
SHORTED TOGETHER.*

NO

REPLACE THE IDLE
AIR CONTROL
MOTOR.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-8A REPAIRING A START AND STALL CONDITION

Perform TEST NS-SEL Before Proceeding

NOTES
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TEST NS-8A REPAIRING A START AND STALL CONDITION

Perform TEST NS-SEL Before Proceeding

At this point in the diagnostic test procedure, you have determined that all of the 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. DISTRIBUTOR POSITION — must be within specifications*
ENGINE VALVE TIMING — must be within specifications
ENGINE COMPRESSION — must be within specifications

2
3
4. ENGINE EXHAUST — must be free of any restrictions
5. ENGINE PCV SYSTEM — must flow freely

6. ENGINE DRIVE SPROCKETS — must be properly positioned

7. FUEL — must be free of contamination

8. ENGINE SECONDARY IGNITION CHECK — must exhibit a normal scope pattern

Always look for any Technical Service Bulletins that may relate to this condition.
Checking Distributor Position With DRBIII®

Connect the DRB to the Data Link Connector and select the set SYNC from the menu.

WARNING: The following test will be performed with the engine running: avoid contact with
rotating components.

Start the engine and observe the DRB display. When the distributor is correctly positioned, the IN
RANGE message should appear along with 0°. If the distributor needs to be adjusted, loosen the
distributor hold-down clamp bolt. Rotate the distributor until reading is as close to 0° as possible and
the IN RANGE message is displayed. Tighten the clamp bolt to 22.5 N-m (200 in. Ibs.) torque.

NOTE: Setting the distributor position does not adjust the ignition timing. Ignition timing values are
determined by the powertrain control module.
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TEST NS-9A REPAIRING A NO CRANK CONDITION

Perform TEST NS-SEL Before Proceeding

n—4unm—-4 —HIT>—H0n 0O0Z2

TJ BODY POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION)
STARTER -
RELAY =
| —

=

[=)

13 /[ Tl [
1= )

14| 12| [ 10 [ ==

1

]

1
I

uﬁ‘l\_;
FRONT =3

\_r

[0
[0
LU
[0

CAV |COLOR| FUNCTION

(30) | PK/BK | FUSED B(+)
11(85) | YL/RD | IGNITION SWITCH OUTPUT
(86) | BR/LB | PARK NEUTRAL SWITCH SENSE (AUTO TRANS)
GROUND (MANUAL TRANS)
14(87)| BR | STARTER RELAY OUTPUT

80bsf107

FIG. 1
XJ BODY
T POWER DISTRIBUTION |——____p
CENTER (PDC) =h T
STARTER RELAY  (RELAY SECTION) e el
CONNECTOR gl =] 1 el
" |

11

o i~ 171

13 ' .
i

CAV | COLOR | FUNCTION

10 (30) YL FUSED B(+)

11 (85)] BK/WT | P/N POSITION SWITCH SENSE

(AUTO TRANSMISSION)

11 (85) BK GROUND (MANUAL TRANSMISSION)
(86) YL FUSED IGNITION SWITCH OUTPUT

14 (87) BR STARTER RELAY QUTPUT

FIG. 2

I

80bB10e1
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TEST NS-9A

REPAIRING A NO CRANK CONDITION
Perform TEST NS-SEL Before Proceeding

IS THE VEHICLE
START TEST EQUIPPED WITH A YES PERFORM TEST
NS-9A. MANUAL NS-9B.
TRANSMISSION?
NO
WITH DRB, SELECT NOTE: THE
ENSURE THE INPUTS/OUTPUTS. DOES THE DRB READ NO PARK/NEUTRAL
TRANSMISSION IS IN READ PARK/NEUTRAL PIN? SWITCH SENSE
PARK. POSITION. CIRCUIT IS OPEN.
YES
PERFORM TEST
TC-114.
WITH A VOLTMETER,
DISCONNECT THE MEASURE THE FUSED IS THE VOLTAGE NO REPAIR OPEN FUSEI
STARTER RELAY B(+) CIRCUIT AT ABOVE 10.0 VOLTS? B(+) CIRCUIT.*
CONNECTOR.** THE STARTER RELAY.
FIG.1 OR2
YES
MEASURE THE WHILE OBSERVING

IGNITION SWITCH VOLTMETER, HOLD IS THE VOLTAGE NO REPAIR OPEN

OUTPUT CIRCUIT AT

THE STARTER RELAY
CONN. FIG.1 OR 2

IGNITION KEY IN

BOVE 10.0 VOLTS? IGNITION SWITCH

THE START
POSITION.

OUTPUT CKT.*

YES

WARNING: KEY OFF.
THE TRANS MUST BE IN

PARK AND THE PARKING
BRAKE MUST BE ONFOR
THE NEXTSTEP.

WARNING: THE ENGINE
MAY BE CRANKED IN

BRIEFLY CONNECT A

JUMPER WIRE BETWEEN PERFORM TES

THE NEXT STEP. KEEP
AWAY FROM MOVING
ENGINE PARTS.

STARTER RLY FUSED
(B+) & OUTPUT CKTS.
FIG.1 OR 2

NS-9C.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.

481

n-—nm+4 HI>»-H0n 0=Z2



TEST NS-9B REPAIRING A NO CRANK CONDITION

Perform TEST NS-9A Before Proceeding

n—4unm—-4 —HIT>—H0n 0O0Z2

TJ BODY POWER DISTRIBUTION CENTER (PDC)
(RELAY SECTION)
STARTER -
RELAY =
| —

=

[=)

13 /[ Tl [
1= )

14| 12| [ 10 [ ==

1

]

1
I

uﬁ‘l\_;
FRONT =3

\_r

[0
[0
LU
[0

CAV |COLOR| FUNCTION

(30) | PK/BK | FUSED B(+)
11(85) | YL/RD | IGNITION SWITCH OUTPUT
(86) | BR/LB | PARK NEUTRAL SWITCH SENSE (AUTO TRANS)
GROUND (MANUAL TRANS)
14(87)| BR | STARTER RELAY OUTPUT

80bsf107

FIG. 1
XJ BODY
T POWER DISTRIBUTION |——____p
CENTER (PDC) =h T
STARTER RELAY  (RELAY SECTION) e el
CONNECTOR gl =] 1 el
" |

11

o i~ 171

13 ' .
i

CAV | COLOR | FUNCTION

10 (30) YL FUSED B(+)

11 (85)] BK/WT | P/N POSITION SWITCH SENSE

(AUTO TRANSMISSION)

11 (85) BK GROUND (MANUAL TRANSMISSION)
(86) YL FUSED IGNITION SWITCH OUTPUT

14 (87) BR STARTER RELAY QUTPUT

FIG. 2

I

80bB10e1
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TEST NS-9B

Perform TEST NS-9A Before P

roceeding

REPAIRING A NO CRANK CONDITION

START TEST
NS-9B.

DISCONNECT THE
STARTER RELAY.**

WITH AN OHMMETER,
MEASURE THE
STARTER RELAY P/N

SENSE CIRCUIT.
FIG.1 OR2

IS THE RESISTANCE
ABOVE 5.0 OHMS?

YH

S REPAIR THE OPEN
STARTER RELAY
GROUND CIRCUIT.*

NO

WITH A VOLTMETER,
MEASURE THE FUSED
B(+) CIRCUIT.

FIG.1 OR2

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

)\

NO  REPAIR OPEN FUSED
B(+) CIRCUIT.*

YES

WITH A VOLTMETER,
MEASURE THE
IGNITION SWITCH

WHILE OBSERVING
VOLTMETER, HOLD
GNITION KEY IN THE

OUTPUT CIRCUIT.
FIG.1 OR 2

RUN POSITION AND
DEPRESS CLUTCH PEDAL

IS THE VOLTAGE
BOVE 10.0 VOLTS?

O REPAIR OPEN
GNITION SWITCH

OUTPUT CKT.*

YES

WARNING:THE TRANS
MUST BE IN NEUTRAL
AND THE PARKING

BRAKE MUST BE ON
FOR THE NEXT STEP.

WARNING: THE ENGINE
MAY BE CRANKED IN
THE NEXT STEP. KEEP

AWAY FROM MOVING
ENGINE PARTS.

KEY OFF.

BRIEFLY CONNECT A
JUMPER WIRE BETWEEN

PERFORM TES

STARTER RLY B(+) AND
OUTPUT CKTS.
FIG.1 OR 2

NS-9C.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-9C REPAIRING A NO CRANK CONDITION

Perform TEST NS-9A Before Proceeding

TJ BODY

STARTER RELAY
CONNECTOR
(IN PDC)

CAY FUNCTION
14| | 12 10 10 (30} PK/BK | FUSED B(+)
I - 11 (85 | YL/RD |IGNITION SWITCH QUTPUT
13 (86) | BR/LB | PARK NEUTRAL SW SENEE (AUTO TRANS)

III GROUND (MANUAL TRANS)
14 (87} BR STARTER RELAY OUTPUT

STARTER RELAY
OUTPUT WIRE
CONNECTOR
(AT SOLENOID)

CAV | COLOR | FUNCTION
1 BR STARTER RELAY QUTPUT

80b76f25
FIG. 1

XJ BODY

STARTER RELAY
CONNECTOR
(IN PDC)

CAV | COLOR | FUNCTION
10@0) | YL |FUSEDEBH)
E 11(85) | BK/WT |PIN POSITION SW SENSE [ALTC TRANS)
)
)
)

BK GROUND (MANUAL TRANE)

13186 YL FUSED IGNITICN SwW QUTPUT
14 (87 BR STARTER RELAY QUTPUT
e Q.
— STARTER RELAY
& L= OUTPUT WIRE

CONNECTOR
(AT SOLENOID)

\

CAV | COLOR | FUNCTION
1 BR STARTER RELAY QUTPUT

80b7Ef26
FIG. 2
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TEST NS-9C

REPAIRING A NO CRANK CONDITION
Perform TEST NS-9A Before Proceeding

START TEST DID THE STARTER
NS-9C. MOTOR CRANK THE
ENGINE?
NO
NOTE IF THE

YES

CONTINUE TEST
NS-9C ORNHE
NEXT PAGE.

STARTER SOLENOID DISCONNECT THE
CLICKED WHEN THE [——> JUMPER WIRE.
JUMPER WIRE WAS
CONNECTED.
DISCONNECT STARTER
RELAY OUTPUT WIRE USE AN OHMMETER IN
FROM THE STARTER ——> THE FOLLOWING
SOLENOID.** STEP.
MEASURE THE FROM THE RELAY TQ
RESISTANCE OF THE THE SOLENOID IS THE RESISTANCE NO REPAIR OPEN
STARTER RELAY —> CONNECTOR. —> BELOW 5.0 OHMS? ——> STARTER RELAY
OUTPUT CIRCUIT... OUTPUT CKT.*
FIG.1 OR2
YES
CHECK THE BATTERY DID EITHER BATTERY]|
REINSTALL STARTER CABLES FOR HIGH CIRCUIT HAVE A YES REPAIR THE BATTERY]
RELAY. ——> RESISTANCE.(USE > VOLTAGE DROP —> CIRCUIT FOR HIGH
SERVICE MANUAL GREATER THAT 0.2 RESISTANCE.*
PROCECURE) VOLT?
NO
DID THE STARTER
SOLENOID CLICK WHEN | NO REPLACE THE
THE JUMPER WIRE WAS ——> STARTER SOLENOID.*
PREVIOUSLY
CONNECTED?
YES

REPAIR MECHANICAL
CONDITION
PREVENTING THE
STARTER MOTOR FRO
CRANKING.*

=

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-9C

CONTINUED - REPARING A NO CRANK CONDITION

Perform TEST

NS-9A Before Proceeding

TJ BODY

POWER DISTRIBUTION CENTER (PDC)

(RELAY SECTION)
STARTER -
RELAY =
& -

=

[=)

13 /[ Tl [
1= )

14| 12| [ 10 [ ==

1

]

1
I

uﬁ‘l\_;
FRONT =3

\_r

[0
[0
LU
[0

CAV |COLOR| FUNCTION

(30) | PK/BK | FUSED B(+)
11(85) | YL/RD | IGNITION SWITCH OUTPUT
(86) | BR/LB | PARK NEUTRAL SWITCH SENSE (AUTO TRANS)
GROUND (MANUAL TRANS)
14(87)| BR | STARTER RELAY OUTPUT

80bsf107

FIG. 1
XJ BODY
T POWER DISTRIBUTION |——____p
CENTER (PDC) =h T
STARTER RELAY  (RELAY SECTION) e el
CONNECTOR gl =] 1 el
" |

11

o i~ 171

13 ' .
i

I

CAV | COLOR | FUNCTION

10 (30) YL FUSED B(+)

11 (85)] BK/WT | P/N POSITION SWITCH SENSE

(AUTO TRANSMISSION)

11 (85) BK GROUND (MANUAL TRANSMISSION)
(86) YL FUSED IGNITION SWITCH OUTPUT

14 (87) BR STARTER RELAY QUTPUT

80bB10e1

FIG. 2
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TEST NS-9C

CONTINUED - REPARING A NO CRANK CONDITION

Perform TEST NS-9A Before Proceeding

TEST NS-9C
CONTINUED FRO
THE PREVIOUS

IS THE VEHICLE
EQUIPPED WITH AN YES
MANUAL

PAGE. TRANSMISSION?
NO
WITH AN OHMMETER, IN THE STARTER
MEASURE THE P/N RELAY CONNECTOR| IS THE RESISTANCE YES REPLACE THE
POSITION SWITCH BELOW 5.0 OHMS? STARTER RELAY.*
SENSE CIRCUIT...
FIG.1 OR 2
NO
REPAIR THE OPEN
PARK/NEUTRAL SWITCH
SENSE CIRCUIT
BETWEEN STARTER
RELAY AND SPLICE.*
*Perform Verification TEST VER-1A. *Check connectors - Clean / repair as necessary.

487

n-—nm+4 HI>»-H0n 0=Z2



—nm-4d ZO0——>0O0—T—Iam<

TEST VER-1A | NO START VERIFICATION

Important Note:

If the Powertrain Control Module has been changed and the correct VIN and mileage have not been
programmed, a DTC will be set in the ABS, Airbag and SKIM modules. In addition, if the vehicle is
equipped with a Sentry Key Immobilizer Module (SKIM), Secret Key data must be updated to enable
starting. Refer to GENERAL INFORMATION section 8.0 for programming the Powertrain Control
Module and the SKIM.

For ABS and Airbag Systems:
ACTION:

1. Enter correct VIN and Mileage in PCM.
2. Erase codes in ABS and Airbag modules.

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
components as necessary.

Inspect the engine oil for contamination. If it is contaminated, change the oil and filter.
Attempt to start the engine.

If the engine is unable to start, look for any Technical Service Bulletins that may relate to this
condition. Return to DTC TEST if necessary.

The repair is now complete.
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TEST VER-2A | ROAD TEST VERIFICATION

Important Note:

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
all components as necessary.

Important Note:

If the Powertrain Control Module has been changed and the correct VIN and mileage have not been
programmed, a DTC will be set in the ABS, Airbag and SKIM modules. In addition, if the vehicle is
equipped with a Sentry Key Immobilizer Module (SKIM), Secret Key data must be updated to enable
starting. Refer to GENERAL INFORMATION section 8.0 for programming the Powertrain Control
Module and SKIM.

For ABS and Airbag Systems:

ACTION:
1. Enter the correct VIN and Mileage in PCM.
2. Erase ABS and Airbag module codes.

All trouble codes should be repaired before continuing, if not, return DTC-TEST and follow
suggested test.

Use the following methods depending on the type of test you came from, No Trouble Code, or
Trouble Code.

« Connect the DRBIII to the data link connector.
No Trouble Code Repair
1. Check to see if the initial symptom still exists (use DRB freeze frame when available to assist).

2. Ifthe initial or another symptom exists, or a Trouble Code Set, repairs are not complete. Check
all pertinent Technical Service Bulletins and return to TEST NTC-1A, or for codes return to
DTC-TEST.
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TEST VER-2A | ROAD TEST VERIFICATION

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
all components as necessary.

For previously read trouble codes that have not been dealt with, return to DTC TEST and follow the
path specified; otherwise continue.

If the powertrain control module has not been changed:
1. Connect the DRB to the PCM data link connector and erase trouble codes.
2. With the DRB, reset all values in the adaptive memory.
3. Disconnect the DRB.

Ensure no trouble code remains by doing the following:

1. Ifthistestis for any A/C Relay Control Circuit Code, drive the vehicle for at least five minutes
with the A/C on. For some of the drive, go at least 40 mph; at some point stop the car and turn
the engine off for 10 seconds or more; then restart and continue. Ensure the transmission shifts
through all gears. Upon completion of the road test, turn the engine off, and read trouble codes
with the DRB.

2. If the repaired code has reset, the repair is not complete. Check all related Technical Service
Bulletins and return to DTC TEST if necessary. If another trouble code has set, return to DTC
TEST and follow the path specified for that trouble code. If there are no trouble codes, the
repair was successful and is now complete.
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TEST VER-3A | CHARGING VERIFICATION

Important Note:

If the Powertrain Control Module has been changed and the correct VIN and mileage have not been
programmed, a DTC will be set in the ABS, Airbag and SKIM modules. In addition, if the vehicle is
equipped with a Sentry Key Immobilizer Module (SKIM), Secret Key data must be updated to enable
starting. Refer to GENERAL INFORMATION section 8.0 for programming the Powertrain Control
Module and SKIM.

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
components as necessary.

If the powertrain 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 DRB 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 DRB, read trouble code messages.

If the repaired code as reset, or another one has set, check all pertinent Technical Service Bulletins
and return to DTC TEST if necessary.

If there are no codes, the repair is now complete.
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TEST VER-4A | SPEED CONTROL VERIFICATION

Important Note:

If the Powertrain Control Module has been changed and the correct VIN and mileage have not been
programmed, a DTC will be set in the ABS, Airbag and SKIM modules. In addition, if the vehicle is
equipped with a Sentry Key Immobilizer Module (SKIM), Secret Key data must be updated to enable
starting. Refer to GENERAL INFORMATION section 8.0 for programming the Powertrain Control
Module and SKIM.

For ABS and Airbag Systems:
ACTION:

1. Enter correct VIN and Mileage in PCM.

2. Erase codes in ABS and Airbag modules.

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
components as necessary.

Connect the DRB 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 30 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. Quickly depress and release the RESUME/ACCEL switch. If the vehicle speed did not increase
by 2 mph, the repair is not complete.*

5. Press and HOLD coast switch, vehicle speed should decrease, if no decrease, the repair is not
complete.*

6. Using caution, depress and release the brake pedal. If the speed control did not disengage, the
repair is not complete.*

7. Bring the vehicle speed back up to 25 mph.

8. Depress the RESUME/ACCEL switch. If the speed control did not resume the previously set
speed, the repair is not complete.*

9. Hold down the SET switch. If the vehicle did not decelerate, the repair is not complete.*

10. Ensure the vehicle speed is greater than 30 mph and release the SET switch. If the vehicle did
not adjust and set a new vehicle speed, the repair is not complete.*

11. Depress and release the cancel switch. If the speed control did not disengage, the repair is not
complete.*

12. Bring the vehicle back up to 35 mph and engage speed control.

13. Turn the ON/OFF switch to the OFF position. If the speed control did not disengage, the repair
is not complete.*

If the vehicle successfully passed all of the previous tests, the speed control system is now
functioning as designed. The repair is now complete.

*Check for Technical Service Bulletins that pertain to speed control problem and then, if necessary,
return to DTC TEST.
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8.0 MAINTENANCE AND SERVICE INFORMATION

8.1 Programming the Powertrain Control Module

The SKIS “Secret Key” is an |.D. code that is unique to each SKIM. This code is programmed and
stored in the SKIM, engine controller and transponder chip (ignition keys). When replacing the
PCM it is necessary to program the secret key into the new PCM using the DRB. Perform the
following steps to program the secret key into the engine controller.

1. Turn the ignition on (transmission in park/neutral)
2. Use the DRB and select “MISCELLANEOUS” from the main menu.
3. Select “PCM REPLACED” (GAS ENGINE).

4. Enter secured access mode by entering the vehicle four-digit PIN.

NOTE: If three attempts are made to enter secure access mode using an incorrect PIN, secured
access mode will be locked out for one hour. To exit this lockout mode, turn the ignition to the RUN
position for one hour then enter the correct PIN. (Ensure all accessories are turned off. Also
monitor the battery state and connect a battery charger if necessary).

5. Press “ENTER” to transfer the secret key (the SKIM will send the secret key to the PCM).

8.2 Programming the Sentry Key Immobilizer Module

NOTE: If the PCM and the SKIM are replaced at the same time, program the VIN into the PCM
first. All vehicle keys will need to be replaced and programmed to the new SKIM.

1. Turn the ignition on (transmission in park/neutral).

2. Use the DRB and select “THEFT ALARM”, “SKIM”, “MISCELLANEOUS".
4. Program the vehicle four-digit PIN into SKIM.

5. Select “"COUNTRY CODE” and enter the correct country.

NOTE: Be sure to enter the correct country code. If the incorrect country code is programmed into
SKIM, the SKIM must be replaced.

6. Select “"UPDATE VIN” (the skim will learn the VIN from the PCM).

7. Press “ENTER” to transfer the secret key (the PCM will send the secret key to the SKIM).

8. Program ignition keys to SKIM (for programming procedure, refer to GENERAL INFORMA-
TION SECTION 8.3).

8.3 Programming Ignition Keys to the Sentry Key Immobilizer Module

1. Turn the ignition on (transmission in park/neutral).
2. Use the DRB and select “THEFT ALARM”, “SKIM”, “MISCELLANEOUS”".

3. Select “PROGRAM IGNITION KEYS” (Indicator lamp will begin flashing to indicate that learn
mode is in progress.

4. Enter secured access mode by entering the vehicle four-digit PIN
NOTE: The PIN must be re-entered each time an additional key is learned.

5. Insert key into ignition switch and observe ALARM SET lamp. Once the key has been learned,
the ALARM SET lamp will turn off.
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NOTE: A maximum of eight keys can be learned to each SKIM. Once a key is learned to a SKIM
it (the key) cannot be transferred to another vehicle.

If ignition key programming is unsuccessful, the DRB will display one of the following messages:

Programming Not Attempted — The DRB attempts to read the programmed key status and there

are no keys programmed into SKIM memory.

Programming Key Failed (Possible Used Key From Wrong Vehicle — SKIM is unable to program

key due to one of the following:

— faulty ignition key transponder

— ignition key is programmed to another vehicle.
8 Keys Already Learned, Programming Not Done — SKIM transponder ID memory is full.
1. Obtain ignition keys to be programmed from customer (8 keys maximum)

2. Using the DRB, erase all ignition keys by selecting “MISCELLANEOUS” and “ERASE ALL
CURRENT IGN. KEYS”

3. Program all ignition keys.

Learned Key In Ignition — Ignition key transponder ID is currently programmed in SKIM memory.

9.0 SPECIFICATIONS

9.1 Fuel System Release Procedure (Gasoline)

1. Remove the fuel pump relay.

2. Start and run engine until it stalls.

3. Attempt to restart the engine until it will no longer run.

4. Ensure the ignition key is off.

5. With fuel pressure relieved the fuel system can now be opened for required work. Continue

to use caution, fuel leakage is still possible.

494



OuZuWx<4

—ZuLOox=<+——02Zz2

£8€09908
svnoss onnowo oums Nowsos
e - TYHLNINEY Frmmzmmmmmeooo 5
= = = = = " Walgvis)
= 3NIONE |
z |
» 1
58 IS et = i
S¢ B3 1
18 z oz \ !
- |
78| 3 -
I soLvyanas 5 AV13d - !
awooinvy/  ----of---- -2
AVIH NAOT-LNHS
1and dAnd 13nd OLLYWOLNY = e
N2zl
HALHYLS —
EINEE]
= SNy
Holnto 0.8 t[ |ivd
HOSSIHANOD = —— oL L
o
5 ' o
" gl
Vg EX] 3
& E] e ® m“ ] Tva3d
AVIZH HOLTIO - ; I szm m«_.w(__ﬁoﬁ Bl HOLMTD
OSSO0 OV m ]u,o,m._Om ; o lo ol lo alel lsls Fww,mm“ 18Y00 m 20 43LYaH
! [qon=nos] : SN ERE 58> HNEEE VlnEonvo Tl e 440
SHOLOANI 13N RE==" o R > S50 : oo—! e 2 Sae
vt o s | dWna__ | a o0 580 . IR | [1200wawns3u| | /
co ! CISNERCE] ] 2 5 oo ToR Rz oma”’ ! o] ¢
NOILING! 2 3 14 I AT L 2 F < £g 32 52 g | | g L e
“ oo <~ 3° 32453 ¢ El
| i T 2 a2 9 - L1 o )
! ¥ =
| <5 10dNI I8 XN T oe e
H H Bl i z g 760 A o Wy3HLSdn
L___ AnnovA 75| WNNovA < '~ 3BuINGS 33336 AHVAIE
’ ¢ IBEINGS G334 20 43LY3H
HOLMS vt [
TE| | HOLOANI HOLIMS Nid =20
T $ HOLOATNI TYNDIS HOSNIS L0 2 [ ONIYTILS
55| © HOLOAMI TNOIS HOSHIS 20 U | | "AMOd
Zig| 9 HOLOANI NHNL3H HOSNS [ ‘ )
o mewwwﬂuﬂ 15 S50 3 HOLNGIHLSIA Vid
o1 HOSN3S HOSN3S
Iy | oo Nl o NOILISOd LIVHSHNYHO NOILISOd
[ieniviniol . v LAVHSIYO
 dloNTs ! (NI SL10AS [
\
T T TTE| QoNE108 001 FINAOW B
[ TOHLINOD o T
(0)] S 10S 30N dvA3 NIVELUIMOd
+ (031 v
= (@) Wod 103345 310H3A
< | -@oo (AUYONGO3S! SLIOAS | dvi
Ind +Qo0 89 |7
sul 2| wosnas
G Lar] LIASNVHL 198 Y %._nwmmﬂﬂﬂ
< | IAI03Y 108 -~ LU DIVIN g5 HOSNTS GAIL Y DIVINI
—_— o) W 10357
D . m” = w dFL AHILLYE HOSNIS ELETNIN AR ENENE]
M M”W_ 5O JETEIRENH
S o m
O Te) . @Y & B JHN5sIHd 10 ) HOGNTS SN3LAHILIVE
= : 8885 | 313 A
N A G N - ! 4 3 /(\ HOSN3S 13431 73N
A » [= [»]= o [a
> 2 REFIE g8
M o] ERGEERERTS)
I oM g -
O — P 2] [= W
0p] - g HOLIm: HOLIMS] HOLIAS
IOHINGD [V $534d se3d KL
Hiv 37d1 MOT H
o o

495



68£99408

SONNOHD ~ ANNOHD
i o o
= e Ae e JydInaNeYd e 5
= = ddlavis
= ENGIE m
- |
= Z1 H
= T BNIT000 wm — m
T PXaEE] =l 3¢ 2 !
I TOHLNOD NY4 58 o gt £ .\ i
vi8 Z1 z =4~ 1
T L ﬂ“ 4 z “
T wolvesnas 0 e / “
ATNO LAY -
dind AVIY NMOT-LNHS o
Jand dWndTand JILLYNOLNY 5 [os
ISEEE]
HALHYIS
EINGINE]
= ST
HOLNTO 401S [ liva
HOSSIHANOD = | oL L
w 28 i -
of
0 =% HOLIMS
b HOLMS S8 | 41 |nowsoa
o 5] s o 2l Tvaad
WYIHLSNMOQA P& HOLNTO
AVI3H HOLNTO i e [S— 1
OSSN0 T ! | | monaios o o ol lo oo 5] 3018 TTTIEYR5 T ! 20 aaLvaH
! o |8 2la |2]al2 2 (Z[=&2 LHOIH 1 | | 4a0 440
D= “ S R 1R A e e (SIS ! lmaonwn T NY | e el
” _ 2 882 258 223229 _ =1 Twas 1
v#  SHOLOAMNITANS | 1 2 2=z mo9 g - 1 [2oowannsay| | 4 LdvLs i
00 ! i A e Tz 5 a8 c o m 1 21 é
NOLLNSI o e 1w ! ! 5 288 035 3 S22z lmmmmmmmmSoe MS NOILIN®I
I 1 X 3 0 FZge ¢ 0
1 o 5 3 =
” m o w = H
I INTA + PR yi
! 3 LN /S XNM [z WY3HLScn
. H 75 | ANNovA X AHYAIEd
¢ I0HINGD a33d8 20 QaLvaH
HOLIMS BAVHA [r==
75| +HOLO3NI HOLIMS Nd [
$g | £ HOLOIMNI TWNOIS HCENS 20 2t [
TYNDIS HOSNIS 20 b
ST @ HOLOIMNI v
ST v HoLomN N3 HOSNES 2 (HOLNBIELSI VId)
7y 10O NOI R HOSN3S HOSNIS
(VI S110A 8 [ 775 NOLLISOd LAYHSHNYHD NOILISOd
dNO Bl LAYHSAYD
oS 108 IOMN dvAT ) _
F0UNd | SAMATII040 AN [E5]
31NAOW
TOHINOD
HOSNIS
NIVHLHIMOd 3348 TTOHIA _
AIONTT0S D0L H+ Om._.—.v (AHYANODIS) SLI0A S T HOSNIS
QIONZ10S [ S5A _u dvil
L WOd 2]
. dvi —
{(AINO SNYHL OLNY) a0 oY [ 2| wosnas
+ +a00 S [z NOLLISOd
C FLLOHHL
[Za+——Fz5|unshveL1os
L (50 ——z513a=038 08
- 620 103 WAL LNV 1000 INIDNT
diN3L HIY 3MYINI
Law]
~ LAY3LLVE 3
\ 43 NIL Y DIVINI
of HOSNIS TIAT 13N
Lo ciz 2
1 33T 2 O 3HN$$IHA N0
I\ g o 31
Sd o m
@ R D
= = & =% ! = HOLIMS FUNSSIH S/
o o o0 ! 3 &
ko] s oo 1 4 4
0 = Q|Q
z 89
E 38
-
X = HO1IMS FIHNSSAHA
ONIHTLE HIMOd
Hlv 3101 52 7 INd 1SN
HOLIMS] HOLIMS| HOLMS
SSTud $834d Fi
I\ MOT IH
Y B B3

OWUZWUxX <t

—ZLox=<+——02Z2

496



OuZuWx<4

XJ Body 4.0 JTEC+

10.3

—ZuLOox=<+——02Zz2

INd LSNI
HOLIMS

oV

88£49408
SONNOED  ONNOHD HOSNIS IONYH
_ EINENE Agog SwHL e
= = = = = = - [
= =
oo p = i
- H@ vis[ Vv R . T !
= Wyl — B H
H_| BNI1000 = | : 21 H
% E] 0] ! ! g
ISAER ! ' 3 z
T0HINOO N4 s g [ ol 5
L8 2i e
X =
73l 1o -}
U uorvaanas e | T oo/ -
e R NI ATNO O1NY
734
JILLYWOLNY 5 03
e
HALHYLS| =
ANIONT
= Sanv
HOLND dolS L vl
HOSSIHAINOD = —— oL L
o o i HOLIMS
T )
S s NOILISOd
| ] an wa3d
AYTREHOLTIO T P eeoa rowmo
HOSSIHINOS OV H ]ﬁ 3ais | - 20 a3LvaH
: 2 l2le |2]qle 2 z
V=" 2 | [s[8 [8]8= S|BR[E[E e e ] 40
SHOLOAMNI 1304 ' dnnd H r D 01 120 > o5 i
H H @ 590 o N
o v 9 s i [@onaos] i o nz : mgo S35 256 1=00v/annszu)
1] vlm T m 8 12 20N em3 =t ! = | -t
NOLLINDI 2 s 1 ! =} 5 umu Bo gk s EEL S NOLNG §
1 1 =< <0 32 = | |3asr----vss-——--=
ety LN3A " < g . % 1t )|
== 3 NN O XU (355 T 00 Wyad1Sen
[ H 357 WNNOYA < Lo Homo T ) AHVIIE
IGHINGD 33348 IOAINGS 03335 20 a3LvaH
Fa| - HOLOaNI HOLINS Hi¥e8 =
| S HOLOANI LN
< | £ 4OL0arNI i o
=Tar] 9 4OLOAMNI TWNDIS HOSNS 20 2 (=
27| & HOLOANI TNDIS HOSHAS 4O k(-
ST P HOLOANI NHNL3H HOSNIS | {"oLNEGIELSIA Yid)
Ehs)
TGO NI B HOSN3S
v HOSN3S
(A SIT00§ [ _zo_._._wom LVHSHNYEO NOILISOd
GIONT10S O gy _ LSYHSAYO
39uNd | a2 A2 37040 ALNa t25] 108 30UNd vA3
AINAOW
1OH1INOD
HOSNaS
NIVHLHIMOd U468 4 OHAA _
(+031r) (AHVONOO3S) SL10M & Hm”_:_”ﬁﬂ HoSNs
NOd 8SA 177
400 U 72y HOSN3S
+aoo Sl fey 7 NOLLISOd
S1LL0HHL
7q TS LIASNVEL 108
[T —5{anaoau 108
620 19357y T WAL INYI000 SNONS
dNZL IV AYLNI Y
v AnaLAE3LYE 3 Jnaon
v ] ANIL UV DIVINT TOHINOO
ol . HOSNZS TINT1 1304 [ NOISSINSNWHL
ETERE- 34NSSIud 10 EETETIE f v
g O =3 )
3e 23 OSNES ENY
= = = = H uly=} BOSN3S 13A31 1304
3 833 -
s 0 L - ECQEENTR)
> [z [Z]3 S
s |8 |= |8 BN
a 3 8
8 8
EP 27
a
TOHINQD |V =
Hiv 314l

497



—>omMZmao

Z0——>»Z1V0TNZ2—

11.0

12.0

RECOMMENDED TOOLS AND EQUIPMENT

DRBIII® (diagnostic read-out box)
fuel line adapter 6523, 6539 or 6941
fuel pressure test kit C-4799-B or 5069

jumper wires

ohmmeter

oscilloscope
vacuum gauge

voltmeter

pressure gauge (0-300 psi)

GLOSSARY OF TERMS

backfire,
popback

CKP
CMP

cuts out,
misses

DLC

detonation,
spark knock

ECT
EGR
generator

hard start

hesitation,
sag, stuble

IAT
JTEC+

lack of
power,
sluggish

MAP
MTV
MVLPS

fuel ignites in either the intake or the exhaust system.

crank position sensor
camshaft position sensor

a steady pulsation or the inability of the engine to maintain a consistent
rpm

data link connector (previously called “engine diagnostic connector”)

a mild to severe ping, especially under loaded engine conditions

engine coolant temperature sensor
exhaust gas recirculation valve and system
previously called “alternator”

The engine takes longer than usual to start, even though it is able to
crank normally.

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.

intake air temperature sensor
Combined engine and transmission control module

The engine has less than expected power, with little or no increase in
vehicle speed
when the throttle is opened.

manifold absolute pressure sensor
manifold tuning valve

manual valve lever position switch (previously called “park/neutral
switch”)
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02s
O2SR
PCM
PCV

poor fuel
economy

rough,
unstable
erratic
idle
stalling

start &
stall

SKIS

surge

TPS
VSS

oxygen sensor (left oxygen sensor when there are two sensors)
right oxygen sensor

powertrain control module

positive crankshaft ventilation

There is significantly less fuel mileage than other vehicles of the same
design
and configuration.

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.

The engine starts but immediately dies.

Sentry Key Immobilizer System

engine rpm fluctuation without corresponding change in throttle position
sensor

throttle position sensor

vehicle speed sensor
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