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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 trouble condition or symptom being present at the time of diagnosis.

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

Diagnostic procedures change every year. New diagnostic systems may be added; carryover
systems may be enhanced. READ 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 new or revised 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 the 1999 300M equipped with the 2.7L or 3.5L engine.

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) is located in the left front engine compartment.
3.0 SYSTEM DESCRIPTION AND FUNCTIONAL OPERATION

3.1 General Description

These SFI engine systems have the latest in technical advances. The on-board diagnostics
incorporated with the powertrain control module are intended to assist the field technician in
repairing vehicle problems by the quickest means.

3.2 Functional Operation

3.2.1  On-Board Diagnostics

The PCM has been programmed to monitor many different circuits of the fuel injection system.
This monitoring is called “on-board diagnosis.”
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Certain criteria must be met for a trouble code to be entered into the PCM memory. The criteria
may be a range of: engine temperature, and/or input voltage to the PCM. If all of the criteria for
monitoring a system or circuit are met and a problem is sensed, then 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 when the monitoring criteria have 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 are met, a trouble code will be
stored in the PCM memory.

3.2.2 PCM Operating Modes

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

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

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

In closed loop operation, the PCM monitors the inputs from the heated oxygen 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 the lowest emission levels while maintaining optimum fuel economy.

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

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 maodifies fuel strategy based on this input.

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

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

1. The auto shutdown and fuel pump relays are energized. If the PCM does not receive
the camshaft and crankshaft signal 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 injectors in sequence. The PCM adjusts the injector pulse
width and synchronizes the fuel injectors by controlling the fuel injectors’ ground paths.

3. Once the engine idles within 64 rpm of its target engine speed, the PCM compares the
current MAP sensor value with the value received during the ignition switch on (zero
rpm) mode. A diagnostic trouble code is written to PCM memory if a minimum
difference between the two values is not found.

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

engine coolant temperature

manifold absolute pressure

intake air temperature

engine revolutions

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 and spark advance.

Cruise or Idle Mode - When the engine is at normal operating temperature, this is a closed loop
mode.

Part Throttle 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. The A/C compressor may be
de-energized for a short period of time.

Closed Throttle 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. Full injector shut off may be
obtained during high speed deceleration.

Wide Open Throttle Mode - This is an open loop mode. The throttle position sensor notifies the
PCM of a wide open throttle condition. Once a wide open throttle is sensed, the PCM
de-energizes the A/C compressor clutch relay for 15 seconds.

3.2.3 Monitored Circuits

The PCM is able to monitor and identify most driveability related trouble conditions. Some circuits
are directly monitored through PCM feedback circuitry. In addition, the PCM monitors the voltage
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state of some circuits and compares those states with expected values. Other systems are
monitored indirectly when the PCM conducts some type of a rationality test to identify problems.

Although most subsystems of the powertrain control module are either directly or indirectly
monitored, there may be occasions when diagnostic trouble codes are not immediately identified.

For a trouble code to set, specific conditions must be met and unless these conditions are
encountered, a code will not set. For example, the Speed Control Solenoid Circuit trouble code
will not set unless the system is active (speed control is turned on, the brake is off, and vehicle
speed greater than 55 kph/35 mph).

When a trouble code identifying a problem in an emission related system is set, the Check Engine
lamp in the dash will turn on. Conversely, any other trouble code will set without illuminating the
Check Engine lamp.

3.24 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, engine controller and body controller. When the
ignition switch is turned on, the SKIM interrogates the ignition key. If the ignition key is “Valid” the
SKIM sends a PCI Bus message to the engine controller indicating the presence of a valid ignition
key.

3.2.5  SKIS Operation

When ignition power is supplied to 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 an encrypted message to the transponder chip. This encrypted message is generated
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 encrypts the 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 |.D.
message to the SKIM. The SKIM compares the transponder I.D. to the available valid key codes
in SKIM memory (8 key maximum). After validating the key the SKIM sends a PCl Bus message
called a “Seed Request” to the engine controller then waits for a engine controller response. If the
engine 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 engine
controller sends a seed response, the SKIM sends a valid/invalid key message to the engine
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 engine 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 engine 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 an indicator lamp located on the dash. The lamp receives switched ignition
voltage and is hardwired to the body controller. The lamp is actuated when the SKIM sends a PCI



Bus message to the body controller requesting the lamp on. The body controller then provides the
ground for the lamp. 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 1 Hz (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 - Checking the System for Diagnostic Trouble Codes. This will direct you to the
specific test(s) that must be performed.

3.31 Hard Code

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

Some codes will not set with just the ignition key on. Comparing these to non-emission codes,
they will seem like an intermittent. These codes require a set of parameters to be performed, this
is called a “TRIP”. Some DTCs will be set after one or in some cases two trip failures, and the MIL
will be turned on. These codes require three successful, no failures, TRIPS to extinguish the MIL,
followed by 40 warm-up cycles to erase the code.

3.3.2 Intermittent Code

A diagnostic trouble code that is not there every time 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 technical service bulletins that may apply.

« Use the DRBIII® data recorder or co-pilot.

3.3.3 Reset Counter

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

The number of starts helps determine when the trouble code actually happened. This is recorded
by the PCM and can be viewed on the DRB as STARTS since set.
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When there are no trouble codes stored in memory, the DRB will display “NO TROUBLE CODES
FOUND” and the reset counter will show “STARTS since clear = XXX.” This screen also shows
Global Good Trips.

3.3.4  Diagnostic Trouble Codes (DRBIII ®)

For diagnostic trouble codes covered in this manual see the menu, DTC TEST, at section 7.1
General Troubleshooting.

3.3.5 Handling No Trouble Code Problems
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. 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 Section 8.0 for more information on programming the above modules.

For ABS and Airbag System:

ACTION:

1. Enter correct VIN and Mileage in PCM.
2. Erase codes in ABS and Airbag modules.

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 three test methods:
— No Code Complete Test
— No Code Quick Individual Test

— No Code Quick Symptom 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.

35 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

date: Jul 26 1993

line: 548

err: Ox1

User-Requested COLD Boot

Press MORE to switch between this display
and the application screen.
Press F4 when done noting information.

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 a 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
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4.0 SYSTEM COMPONENT LOCATIONS
4.1 Powertrain, Body and Trans Control Modules
POWERTRAIN
POWERTRAIN TRANSMISSION CONTROL MODULE
CONTROL CONTROL CONNECTORS
MODULE MODULE ’
~ |
0
N
80029fb0
80ad6382
CAV COLOR FUNCTION CAV COLOR FUNCTION
1 K94 TN/LG Ignition Coil #4 Driver 40 K35 GY/YL EGR Solenoid Control
2 K93 TN/OR Ignition Coil #3 Driver 41 V37 RD/LG Speed Control Switch Signal
3 K92 TN/PK Ignition Coil #2 Driver 42 C18 DB A/C Pressure Signal
4 K96 TN/LB Ignition Coil #6 Driver 43 K4 BK/LB Sensor Ground
5 V32 YL/RD Speed Control Power Supply 44 K7 OR 8-Volt Supply
6 A142 DG/OR Auto Shutdown Relay Output 45 K10 DB/LG Power Steering Press Sw Sense
7 K13 YL/WT Injector #3 Driver 46 Al4 RD/WT Fused B (+)
8 K20 DG Generator Field Driver a7 Z11 BK/WT Signal Ground
10 Z12 BK/TN Power Ground 48 K40 YL/BK Idle Air Control #3 Driver
11 K91 TN/RD Ignition Coil #1 Driver 49 K60 YL/BK Idle Air Control #2 Driver
13 K11 WT/DB Injector #1 Driver 50 Z12 BK/TN Power Ground
14 K58 BR/DB Injector #6 Driver 51 K141 TN/WT Heated 02 Sensor 1/2 Signal
15 K38 GY Injector #5 Driver 53 K341 PK/WT Heated 02 Sensor 2/2 Signal
16 K14 LB/BR Injector #4 Driver 55 C24 DB/PK Low Speed Rad Fan Rly Ctrl
17 K12 TN/WT Injector #2 Driver (2.7L) 56 V36 TN/RD Speed Control Vacuum Solenoid Ctrl
17 K12 TN Injector #2 Drive (3.5L) 57 K39 GY/RD Idle Air Control #1 Driver
18 K236 GY/PK Short Runner Valve Solenoid Control 58 K59 VT/BK Idle Air Control #4 Driver
(3.5L) 59 D25 YLIVT (J1850) PCI Bus
20 F15 DB/WT Fused Ignition Switch Output 61 K6 VT/WT 5-Volt Supply
21 K95 TN/DG Ignition Coil #5 Driver 62 K29 WT/PK Brake Switch Sense
24 K42 DBILG Knock Sensor Return (3.5L) 63 T10 YL/DG Torque Management Request Sense
25 K45 BKIVT Knock Sensor Signal 64 C28 DB/OR AIC Comp Clutch Rly Control
26 K2 TN/BK Engine Coolant Temp Sensor Signal 65 D21 PK SCI Transmit
27 K127 BK/OR Oxygen Sensor Ground 66 G7 WT/OR Vehicle Speed Sensor Signal
29 K241 LG/RD Heated O2 Sensor 2/1 Signal 67 K51 DB/YL Auto Shutdown Relay Control
30 K41 BK/DG Heated O2 Sensor 1/1 Signal 68 K52 PK/BK Proportional Purge Solenoid Control
31 K90 TN/WT Start Relay Control 69 C27 DBILG Hi Speed Rad Fan Relay Control
32 K24 GY/BK Crank Position Sensor Signal 70 K108 DG/LG PWM Purge Sense
33 K44 TN/YL Camshaft Position Sensor Signal 71 K71 WT/RD EATX RPM Signal
34 K235 LG/PK EGR Position Sensor Signal 74 K31 BR Fuel Pump Relay Control
35 K22 OR/DB Throttle Position Sensor Signal 75 D20 LG SCI Receive
36 K1 DG/RD MAP Sensor Signal 76 T41 BK/PK Park Neutral Position Switch Sense
37 K21 BK/RD Intake Air Temperature Signal 80 V35 LG/RD Speed Control Vent Solenoid Ctrl
39 K36 VT/RD Manifold Tuning Valve Solenoid Ctrl

(3.5L)



CONNECTORS
“c4” “cs”ucz” “c-l ”

RKE ANTENNA
CONNECTOR

7

A
£
)

EGR SOLENOID
CONNECTOR

CAV | COLOR | FUNCTION

1 LG/PK | EGR SENSOR SIGNAL

2 | VI/WT | 5-VOLT SUPPLY

3 BK/LB | SENSOR GROUND

4 | GY/YL | EGR SOLENOID CONTROL
6 | OR/DG | ASD RELAY OQUTPUT

80b099%ee

80b09870

BODY CONTROL
MODULE “G3” (BONE)
12-WAY CONNEGCTOR

COLOR

FUNCTION

YLNT
YLNT
TN/RD
RD/WT
VT/LG

BR/YL
DB/GY

o
55@\1014;(»&742

PCI BUS (PCM)

PCI BUS (ABS)

WIPER PARK SWITCH SENSE

WIPER ON OFF RELAY CONTROL
AMBIENT TEMPERATURE SENSOR SIGNAL
PCI BUS (TCM)

HEADLAMP WASHER RELAY GONTROL
SENSOR GROUND

WIPER HIGH LOW RELAY CONTROL

80b11938

EGR VALVE

EGR TUBE

GENERATOR

80ad62ab

LEFT FRONT

80b27d18
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4.2 Controls & Solenoids (continued)

3.5L

T e

7
O
[ © [
= W % (@) %
W o=
I @f ?a GENERATOR
(@ o | {SENGRATOR
¢l — o E&Q '; =
LIRS
AN
)
i’/? l , iy
e = 2,
0o 5 =2 o0
—53‘ ﬁr_ﬁ‘ 80b1b346
3.5L
GENERATOR FIELD
CONNECTOR
2
1
CAV [ COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT
80b1b348
IDLE AIR
CONTROL MOTOR
CONNECTOR <

COLOR| FUNCTION

GY/RD | IDLE AIR CONTROL #1 DRIVER
YL/BK | IDLE AIR CONTROL #2 DRIVER
YL/BK | IDLE AIR CONTROL #3 DRIVER
VT/BK | IDLE AIR CONTROL #4 DRIVER

ENEAR NI 2
<

80bgefft

10

GENERATOR FIELD
CONNECTOR

CAV | COLOR | FUNCTION

1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT

= N

2.7L

\

80b27:91

HROTTLE POSITION

IDLE AIR

CONTROL

MOTOR
—

80ad629f

80aele94



COIL ON PLUG
CONNECTOR #2

CAV |COLOR

FUNCTION

1 |DG/LG
2 | TN/PK

FUSED ASD FEED
COIL ON PLUG DRIVER #2

COIL ON PLUG
CONNECTOR #4

CAV |COLOR

FUNCTION

1 |DG/LG
2 | TN/LG

FUSED ASD FEED
COIL ON PLUG DRIVER #4

80adb2a4

80b27¢cbe

80b27cd4

11

COIL ON PLUG

CAV | COLOR | FUNCTION

w/
[Q)
2
=
9]

FUSED ASD RELAY FEED
COIL ON PLUG DRIVER #1

COIL ON PLUG

CONNECTOR #3

COLOR

FUNCTION

DG/LG
TN/OR

FUSED ASD FEED
COIL ON PLUG DRIVER #3

COIL ON PLUG

CONNECTOR #5

COLOR

FUNCTION

DG/LG
TN/DG

FUSED ASD FEED
COIL ON PLUG DRIVER #5

80b57445

80b27ccd

80b27cd7
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4.2 Controls & Solenoids (continued)
GONNEGTOR #6 @ | 43)."

%)
INJECTORS

CAV |COLOR| FUNCTION

1 DG/LG | FUSED ASD FEED
2 | TN/LB | COIL ON PLUG DRIVER #6

Typical

INJECTOR #1
CONNECTOR

80b27¢d9

FUEL PUMP
MODULE A

CAV |COLOR

FUNCTION

CANISTER

1 |WT/DB
2 |DG/LG

INJECTOR #1 DRIVER
ASD RELAY OUTPUT

80b573fe

80609847

3.5L

RUNNER VALVE

TN

MANIFOLD TUNE VALVE
SOLENOID CONNECTOR

= CAV | COLOR | FUNCTION

. il
CAMSHAFT 1 | VT/RD | MTV SOLENOID CONTROL
POSITION SENSOR 2 |DG/LG | ASD RELAY OUTPUT
80b573ba 80b09856

12



3.5L

SHORT RUNNER
VALVE SOLENOID
CONNECTOR

\
i 02 SENSOR FL\

CAV | COLOR | FUNCTION \ \(\_
1 | GY/PK | SRV SOLENOID CONTROL A |\
2 | OR/DG | ASD RELAY OUTPUT .

aeDeSe
80bdfb55
PROPORTIONAL
PURGE SOLENOID
CONNECTOR

S U [©)
POWERTRAIN \f(‘gt:'@h:’/'

s i,
CONTROL b ‘
\MODULE & / 7'.'7 N ©
2 S \ \( "’A |
) N < \‘ .. @
S )}'r‘/w>§?4‘}¢/©
cAv | coLor | FuNcTION @@'; // =W ] @ GA
1 | PK/BK | PROPORTIONAL PURGE SCLENOID CONTROL \‘“’ SPEED Z
CONTROLY 1]
2 | DGLG | PWM PURGE SENSE

SERVO’ .
80b27d16 s Y 80ad6381

SPEED CONTROL
SERVO CONNECTOR

CAV | COLOR | FUNCTION

1 | TN/RD | S/C VACUUM SOLENOID CONTROL
2 | LG/RD | S/C VENT SOLENOID GONTROL

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

4 BK GROUND

80b4b84c

13
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4.3 Data Link Connectors
LH BODY

80b27cd6

The A/C pressure sensor is
located in the high pressure
line, near the A/C
compressor. The connector
is a gray connector.

A/C
PRESSURE SENSOR
CONNECTOR

CAV| COLOR | FUNCTION
1 | BKLB |SENSORGROUND
2 | VI/WT |5-VOLT SUPPLY
3 DB | AC PRESSURE SIGNAL |  goooaes

14

DATA LINK
CONNECTOR

18 8

CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION

2 YLANT | PCIBUS 8 RD/WT | FUSED IGN SW OUTPUT)|
4 BK GROUND 14 | PK/BK | SCI RECEIVE (TCM)

5 BKAG | GROUND 16 PK FUSED B(+)

6 LG SCI RECEIVE (PCM)

7 DB SCI TRANSM T (TCM)

80bBeffs

The A/C pressure sensor is
located in the high pressure
line, near the A/C condensor.
The connector is a gray
connector.

7

;/1;' -.-.\E;Q ‘é}
.9 »

1/1 CATALYTIC
CONVERTER

I\%\ - /
N /

80b57441




AMBIENT TEMPERATURE
SENSOR

CRANKSHAFT
POSITION SENSOR

CONNECTOR

CAV

COLOR

FUNCTION

WK =

GY/BK
BK/LB
OR

CKP SENSOR SIGNAL 5V
SENSOR GROUND
8-VOLT SUPPLY

CAMSHAFT
POSITION
SENSOR
CONNECTOR

FUNCTION

8-VOLT SUPPLY
SENSOR GROUND
CMP SENSOR SIGNAL 5V

80a0754a

80027c63

80b27c67

AMBIENT TEMPERATURE

CAV | COLOR [ FUNCTION

1 AMBIENT TEMP SENSOR SIGNAL
2 | DB/GY | SENSOR GROUND

80bBefl6

A
Q7 /

—/
\@ \ SN\
s

C)
;\"
< " >

N 'l4
:: t\'
4/ e

= AN

e ENGINE COOLANT
TEMPERATURE SENSOR ™~

//

80ad62ad

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION
1 TN/BK | ECT SENSOR SIGNAL
2 BK/LB | SENSOR GROUND

80b09853
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4.4 Sensors (continued)

2.7L 2.7L

INTAKE AIR TEMPERATURE A\ || INTAKE AIR
e SERVICE TEMPERATURE SENSOR
| 4
LV

{ «_PORT
<\ ) - A
IGNITION Y/ DA S

A

CONNECTOR

COIL™S

N/
7 >
= < CAV | COLOR | FUNCTION
' BK/RD | IAT SIGNAL
Y 2 BK/LB | SENSOR GROUND

—_

80a9b3c4

3.5L 2.7L
A\ T 1N
/MAP SENSO \ — = \
s sson e
:CYLlNDER' -

CAV COLOR FUNCTION
A BK/LB SENSOR GROUND
B
Cc
D

BK/RD INTAKE AIR TEMP SENSOR SIGNAL
VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

80531038

KNOCK SENSOR

KNOCK SENSOR CONNECTOR

CONNECTOR

CAV | COLOR | FUNCTION

CAV |COLOR | FUNCTION

BK/VT | KNOCK SENSOR RETURN
2 DB/LG | KNOCK SENSOR SIGNAL

1 BK/LB | SENSOR GROUND
2 | BK/NVT | KNOCK SENSOR SIGNAL

-y

80b09B69

80b09868

16



2.7L 3.5L

MAP/AIR
TEMPERATURE
SENSOR

2.7L 3.5L
MAP SENSOR
CONNECTOR MAP/AIR
— TEMPERATURE
O~ I SENSOR

CAV | COLOR | FUNCTION

A BK/LB | SENSOR GROUND
B | VIWT |5-VOLT SUPPLY
C DG/RD | MAP SENSOR SIGNAL

17
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4.4 Sensors (continued)
1/2 and 2/2 all 02

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV [ COLOR | FUNCTION
1 BK ENGINE GROUND
2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 02S RETURN
BK/OR | 2/1 028 RETURN

BK/LB | 1/2 SIGNAL RETURN

BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 02S SIGNAL
TN/WT | 1/2 02S SIGNAL

{ LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL
80ad629%

80b1b45e

\\RAN.I(-ERIEAQIESIQASI‘(S)?QIOCNOI\’JN\ “\““‘w‘% /[ / OUTSPEL:‘ITS%I;EED
3 \a N
) AR (EEAS
IRONNe
Ay s

CAV |COLOR| FUNCTION

80a773f9 1 | DB/BK | SPEED SENSOR GROUND
2 |LG/WT | SPEED SENSOR SIGNAL

o
0
<\
N
N

80bZb62f

| TPS SENSOR 0‘? = S —— /HRO?ELES%%SITION
A I\ &7 £5=THROTTLE BODY -
NN T
EOSH NS =
- \0/ = PGV VALVE
&

IDLE AIR

NN 7 CONTROL
T ¥/ X MoToR
D7 e \\\QE:
> i —

/ EGR TUBE !.\ f\\ -
/ >/ / AN B0ac0e9f 80ac629f

18



2.7L

THROTTLE
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/WT | 5-VOLT SUPPLY
TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

W -
e}
ms]
=
=)
[uv]

80b27¢72

N S/
RANGE SENSOR CONN. ." D /

l
) s
\ \\\\\@‘\" ““!}(ff‘\\:g
/b a\., =S
Q‘@""§ N
L
_ 4

OUTPUT SPEED
QL
(G ( /
~INPUT SPEED XY =)
~ _SENSOR!’ ’,/.) 8077319

% SENSOR’
4.5 Fuel System

\\ TRANSMISSION

FUEL PUMP
MODULE

EVAP
FILTER CANISTER

80b573fe

19

THROTTLE
POSITION SENSOR

CONNECTOR

CAV | COLOR | FUNCTION
1 | VI/WT | 5-VOLT SUPPLY
2 | OR/DB | TP SENSOR SIGNAL
3 | BK/LB | SENSOR GROUND

TRANSMISSION RANGE
SENSOR (TRS)
CONNECTOR

80bC4fa9

CAV | COLOR | FUNCTION
1 WT FUSED IGNITION SWITCH OUTPUT
3 DB/BK | SPEED SENSOR GROUND
4 VT/PK | TRANSMISSION TEMP SENSOR SIGNAL
5 BK/WT | PNP SWITCH SENSE
6 VT/BK | REVERSE LAMP SENSE
7 LG/BK | TRST1 SENSE
8 VT TRS T3 SENSE
9 VT/WT | TRS T42 SENSE
10 BK/YL | TRST41 SENSE
FUEL PUMP
HARNESS
CONNECTOR

CAV | COLOR | FUNCTION
1 BK GROUND (FUEL PUMP)
2 BK/LG [GROUND (SENSOR)
3 DB FUEL LEVEL SENSOR SIGNAL
4 DG/WT |FUEL PUMP RELAY QUTPUT

80b27¢16

8Cbbeff7
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4.5 Fuel System (continued)

4.6 Relays
POWER
DISTRIBUTION
A/C CLUTCH CENTER
RELAY
[D]
CAV | COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT
B (30) | RD/LG | FUSED B(+)
C (85) | DB/OR | A/C COMP CLUTCH RELAY CONTROL
D (87) | DB/BK | A/C CLUTCH RELAY OUTPUT

(PART OF)
POWER
DISTRIBUTION
CENTER

FUEL

PUMP~_|
RELAY

80bdfb2e

CAV | COLOR | FUNCTION

B(30)| RD
c@85)| BR

A(86) | DB/WT | FUSED IGNITION SWITCH OUTPUT

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

FUSED B(+)
FUEL PUMP RELAY CONTROL

80bdfbde

POWER ASD RELAY
DISTRIBUTION CONNECTOR
CENTER
\ c
5 e| o]
(4]
CAV | COLOR | FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C (85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT
80bdfbdf
HI/LO SPEED POWER
RAD FAN RELAY DISTRIBUTION
CONNECTOR CENTER
el | "]
& 1E] o]
[A]
CAV COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT
B (30) | RD/LG | FUSED B(+)
C (85) | DB/PK | LO SPEED RAD FAN RELAY CONTROL
D (87) TN LO SPEED RAD FAN RELAY OUTPUT

20
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POWER HI SPEED
DISTRIBUTION RAD FAN RELAY

CENTER CONNECTOR

\
B[] o]
CAV | COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT
B (30) | RD/BR | FUSED B(+)
C (85) | DB/LG | HI SPEED RAD FAN RELAY CONTROL
D(@®7)| LG |HISPEED RAD FAN RELAY OUTPUT
80b4fb2f
4.7 Switches

CONNECTlOR

BRAKE SWITCH

80b27d14

SPEED CONTROL
SWITCHES

80b27d05

21

(PART OF)
POWER
DISTRIBUTION
CENTER
STARTER A
RELAY
[
\ B
E
CAV |COLOR| FUNCTION
AB6)| YL |IGNITION SWITGH OUTPUT (SWITCH)
B(30)| RD |FUSED B(+)
G(85) | TN/WT | STARTER RELAY GONTROL
D@7)| LG |STARTER RELAY OUTPUT
BRAKE LAMP

SWITCH CONNECTOR

CAV |COLOR

FUNCTION

OO WN =

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

BRAKE SWITCH SENSE
GROUND

S/C POWER SUPPLY

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

CLOCKSPRING

4-WAY

CONNECTOR

COLOR| FUNCTION

RD/LG | 8/C SWITCH SIGNAL
BK/LB | SENSOR GROUND
BK/RD | HORN RELAY CONTROL

80b573bb

80b27d12

80b27¢97
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4.7 Switches (continued)

SPEED CONTROL ) A
SWITCH CONNECTOR 7/ N /
// 7 POWER STEERING
/\ / ; ~ PRESSUREX
y SENSOR
o =S
\‘

>l
—~r
\ 4 é.ﬁ! /
NOTE: THE CAVITY LOCATION ( l. Yoy ‘\' '
A OF THE CIRCUIT MAY VARY. Nﬁ.} ’
CAV |COLOR| FUNCTION ‘\:

A | DG |GROUND ' < \\ V/
B | WT |S/CSWITCH SIGNAL N\ N =

80bdfb57 B80b31f57

CAV | COLOR | FUNCTION
2 DB/LG |POWER STEERING PRESSURE SW SENSE

PRESSURE
~_~ SENSOR
80b08846

SUPPORT CONNECTOR

80b31F58

OIL PRESSURE
SWITCH CONNECTOR

CAV | COLOR | FUNCTION

1 GY | OIL PRESSURE SWITCH SIGNAL

(.
\ \f\ o
NN - 80ad6294 80b09877

22



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
5.2.1  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.

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

5.2.2  Vehicle Preparation for Testing

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

5.2.3 Servicing Sub-Assemblies

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

5.2.4  DRBIII® Safety Information

WARNING: Exceeding the limits of the DRBIIl  ® 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.
o 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.

23
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« Choose the proper range and function for the measurement. Do not try voltage or current
measurements that may exceed the rated capacity.

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

FUNCTION INPUT 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 - 1100F
-50 - 600C

* 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 Road Test Warnings

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 DRBIIl  ® screen while in motion. Do not hang the
DRBIII® from the rear view mirror or operate it yourself. Have an assistant available to
operate the DRBIII ®.

5.3.2  Vehicle Damage Cautions

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

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

24



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.

5.3.3 Electronic Pinion Factor Warning

The pinion factor must be set for all new transmission control modules. If the pinion factor is not
set or if it is set incorrectly, any speed-related accessories will not operate or will operate
inaccurately. This includes the speedometer, speed control, rolling door locks, and other devices
that are operated by the powertrain and body control modules. For instructions on setting the
pinion factor, see the appropriate transmission diagnostic manual or the service manual.
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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 (DTCS)

SBEC 1ll 02 SENSOR CONFIGURATION

JA/IX 2.0L SOHC 1/1 UPSTREAM GS 2.4L DOHC 1/1 UPSTREAM
JA/JJX 2.0L SOHC 1/2 DOWNSTREAM GS 2.4L DOHC 1/2 DOWNSTREAM
JA/JX 2.4L DOHC 1/1 UPSTREAM GS3.0L V-6 1/1 UPSTREAM
JA/JX 2.4L DOHC 1/2 DOWNSTREAM GS3.0L v-6 1/2 DOWNSTREAM
JAIX25L V-6 1/1 UPSTREAM GS3.3L V-6 1/1 UPSTREAM
JA/JX25L V-6 1/2 DOWNSTREAM GS3.3L V-6 1/2 DOWNSTREAM
GS3.8L V-6 1/1 UPSTREAM
300M 2.7L V-6 171 RIGHT BANK UP GS3.8L V-6 1/2 DOWNSTREAM
300M 2.7L V-6 1/2 RIGHT BANK DOWN PL 2.0L DOHC 1/1 UPSTREAM
300M 2.7L V-6 2/1 LEFT BANK UP PL 2.0L DOHC 1/2 DOWNSTREAM
300M 2.7L V-6 2/2 LEFT BANK DOWN
PL 2.0L SOHC 1/1 UPSTREAM
300M 3.5L V-6 1/1 RIGHT BANK UP PL 2.0L SOHC 1/2 DOWNSTREAM
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

80bbcc4
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DTC TEST CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCs)

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

1.
2,
3.
4.

Attempt to start the engine. Crank for up to 10 seconds if necessary.
Connect the DRB to the data link connector. Write down the trouble codes that are displayed.
If the DRB screen displays “No Response”, go to TEST NS-6A.

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 Immobilizer 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 test numbers for these trouble codes were derived from the decimal 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.

HEX SCAN
TROUBLE CODE NAME DRBIII ® TEST # CODE TOOL
1/1 Fuel system lean TC-119 77 PO171
1/1 Fuel system Rich TC-118 76 P0172
1/1 O2S heater failure TC-103 67 P0135
1/1 O2S shorted to ground TC-155 9B P0O131
1/1 O2S shorted to voltage TC-62 3E P0132
1/1 O2S stays at center TC-32 20 P0134
1/2 O2S heater failure TC-105 69 P0141
1/2 O2S shorted to ground TC-156 9C P0137
1/2 O2S shorted to voltage TC-126 7E P0138
1/2 O2S stays at center TC-129 81 P0140
2/1 Fuel system lean TC-121 79 P0174
2/1 Fuel system rich TC-120 78 PO175
2/1 O2S heater failure TC-124 7C P0O155
2/1 O2S shorted to ground TC-181 B5 PO151
2/1 O2S shorted to voltage TC-65 42 P0O152
2/1 O2S stays at center TC-66 41 P0154
2/2 O2S heater failure TC-125 7D PO161
2/2 O2S shorted to ground TC-182 B6 P0O157
2/2 O2S shorted to voltage TC-127 7F P0158
2/2 O2S stays at center TC-130 82 P0160
5 volt supply output too low TC-146 92 P1496
A/C Clutch relay circuit TC-16 10 P0545
A/C pressure sensor volts too high TC-90 5A P1598
A/C pressure sensor volts too low TC-91 5B P1599
Ambient/Batt temp sen volts too high TC-154 9A P1492
Ambient/Batt temp sen volts too low TC-153 99 P1493
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DTC TEST CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCs)
HEX SCAN
TROUBLE CODE NAME DRBIII ® TEST # CODE TOOL
Auto shutdown relay control circuit TC-10 0A P1388
Barometric pressure out of range TC-60 3C P0106
Battery temp sensor volts out of limit *x 47 N/A
Charging system voltage too high TC-6 6 P1594
Charging system voltage too low TC-5 5 P1682
ECT sensor voltage too high TC-30 1F P0117
ECT sensor voltage too low TC-31 1E P0118
EGR solenoid circuit TC-17 11 P0403
Engine is cold too long ** 21 P1281
EVAP purge solenoid circuit TC-18 12 P0443
Fuel pump relay control circuit TC-101 65 P1282
Generator field not switching properly TC-11 0B P0622
High speed fan control relay circuit TC-93 5D P1489
Idle air control motor circuits TC-25 19 P0O505
Ignition coil #1 primary circuit TC-43 2B P0351
Ignition coil #2 primary circuit TC-42 2A P0352
Ignition coil #3 primary circuit TC-41 29 P0353
Ignition coil #4 primary circuit TC-76 4C P0354
Ignition coil #5 primary circuit TC-77 4D P0355
Ignition coil #6 primary circuit TC-216 D8 P0356
Injector #1 control circuit TC-21 15 P0201
Injector #2 control circuit TC-21 14 P0202
Injector #3 control circuit TC-21 13 P0203
Injector #4 control circuit TC-21 3D P0204
Injector #5 control circuit TC-21 45 P0205
Injector #6 control circuit TC-21 46 P0206
Intake air temp sensor voltage high TC-58 3A P0113
Intake air temp sensor voltage low TC-57 39 P0O112
Intake manifold short runner solenoid CKT TC-217 D9 P1288
Intermittent loss of CMP or CKP TC-157 9D P1391
Internal Controller Failure *x 2 P0601
Knock sensor circuit TC-59 3B P0325
Low speed fan control relay circuit TC-92 5C P1490
Manifold tune valve control circuit TC-88 58 P1289
MAP sensor volts too high TC-37 25 P0108
MAP sensor volts too low TC-36 24 P0O107
No ASD relay output voltage at PCM TC-44 2C P1380
No cam signal at PCM TC-1 1 P0340
No PCI bus message from body control module *x 61 P1695
No PCI bus message received from SKIM TC-226 E2 N/A
No PCI bus message from TCM o 60 P1698
No change in MAP from start to run TC-39 27 P1297
No crank reference signal at PCM TC-40 28 P0320
No PCI bus message from MIC *x El P1687
No vehicle speed sensor signal TC-35 23 P0O500
P/N switch stuck in park or in gear TC-114 72 P1899
PCM failure EEPROM write denied TC-49 31 P1698
PCM failure SPI communications *x 44 P0O600
PCM failure SRI mile not stored TC-48 30 P1697
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DTC TEST CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCs)

HEX SCAN
TROUBLE CODE NAME DRBIII ® TEST # CODE TOOL
Power steering switch failure TC-115 73 P0O551
Spd ctrl pwr rly, or s/c 12v driver ckt TC-82 52 P1683
Speed control solenoid circuits TC-15 OF P1595
Speed control switch always low TC-87 57 P1597
Throttle position sensor voltage high TC-27 1B P0123
Throttle position sensor voltage low TC-26 1A P0122
TPS voltage does not agree with MAP TC-132 84 P0O121
Vacuum leak found (IAC fully seated) TC-145 91 P1299
Wrong or invalid key MSG received from SKIM TC-232 ES8 P1685
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DTC TEST CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCS)

For a BATTERY TEMP SENSOR VOLTS OUT OF LIMIT trouble code, replace the Powertrain
control module and perform Verification TEST VER-2A.

For an EATX CONTROLLER DTC PRESENT trouble code, use the 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 80°C (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 PCI BUS MESSAGE FROM BODY CONTROL MODULE, or MIC BUS message trouble
code, use the appropriate body diagnostic manual for testing and repair.

For a NO PCl BUS MESSAGE FROM TCM trouble code, use the appropriate Trans diagnostic
manual for testing and repair. Look for code 19 or a no response.

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

CONTINUED - CHECKING THE SYSTEM FOR DIAGNOSTIC TROUBLE CODES (DTCS)

NOTES
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TEST TC-1A

Perform TEST DTC Before Proceeding

REPAIRING - NO CAM SIGNAL AT PCM

—ENGINE DTCs 1 of 1—

NO CAM SIGNAL

—ENGINE DTCs 1 of 1—

NO CAM SIGNAL

AT PCM AT PCM
ATTHIS
TIME THE
Chrysler Hex Code : $01 THE FAULT Chrysler Hex Code : $01 CONDITION
SAE Trouble Code : P 0304 EXISTS AT SAE Trouble Code : P 0304 / TO SET
THIS TIME THE FAULT
Starts Since Set: 0 / Starts Since Set: 4 / 1S NOT
Global Good Trips: 0 Warm-up Cycle Counter: 0 PRESENT
80b2b495 80b2b496
FIG. 1 FIG. 2
CAMSHAFT
T P TR A POSITION
HISTORY FUEL SHUTOF: TORQUE MGM SENSOR
VEH THEFT SECURITY : FUEL ON CONNECTOR
VEH THEFT STATE :SEEN
CURRENT CKP STATE : PRESENT CAMSHAFT
CURRENT CMP STATE : PRESENT SENSOR
CURRENT SYNC STATE : IN SYNC STATE

HISTORY OF SYNC :NOT LOST
FUEL SYSTEM STATUS : OPEN LOOP
1 of 43 ltems ENGINZ
ICON

#2

FIG. 3

80b2b497

FUNCTION

8-VOLT SUPPLY
SENSOR GROUND
CMP SENSOR SIGNAL 5V

80b27c67

FIG. 4
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TEST TC-1A

Perform TEST DTC Before Proceeding

REPAIRING - NO CAM SIGNAL AT PCM

START TEST
TC-1A.

WITH THE DRB, READ
THE DTC'S.

IS THE GLOBAL GOOD
TRIP DISPLAYED AND
EQUAL TOO ?

FIG.1 & 2

NO

PERFORM TEST
TC-1C

YES

USING THE DRB, GO TO
THIS MEANS THAT INPUT/OUTPUT SCREEN
THE FAULT STILL

EXISTS.

FIG. 3

AND READ CAM SENSOR-:

WHILE CRANKING THE
ENGINE, DID THE
DRB READ CAM
"PRESENT"?

YES

PERFORM TEST
TC-1C.

NO

KEY OFF, DISCONNECT
THE CAMSHAFT

POSITION SENSOR
HARNESS CONNECTOR.**
SEE GENERAL INFO 4.4

ARE ANY TERMINAL
DAMAGED, PUSHED
OUT OR MISWIRED?

YES REPAIR AS

NECESSARY .*

NO

KEY ON, WITH THE
DRB STILL IN THE
INPUT/OUTPUT

SCREEN...

TOUCH A JUMPER
WIRE FROM THE
SIGNAL CKT. TO THE
SENSOR GROUND CKT.
FIG. 4

DOES THE CAM STATE
ON THE DRB CHANGE
TO "PRESENT"?

NO CONTINUE TEST

TC-1A ON THE

NEXT PAGE.

YES

USING A VOLTMETER,
MEASURE THE 8-VOLT

SUPPLY CIRCUIT.
FIG. 4

IS THE VOLTAGE
ABOVE 7.0 VOLTS?

YES

PERFORM TES

TC-1B.

NO

REPAIR THE OPEN,
SHORTED TO GROUND
OR HIGH RESISTANCE

8-VOLT SUPPLY
CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-1A | CONTINUED - REPAIRING NO CAM SIGNAL AT PCM

CAMSHAFT
POSITION SENSOR
CONNECTOR

CAvV

COLOR

FUNCTION

OR
BK/LB
TN/YL

8-VOLT SUPPLY
SENSOR GROUND
CAMSHAFT SENSOR SIGNAL 1

POWERTRAIN
CONTROL MODULE
CONNECTORS

33

CAvV

COLOR

FUNCTION

33
43
44

TN/YL
BK/LB

OR

CAMSHAFT POSITION SENSOR SIGNAL
SENSOR GROUND
8-VOLT SUPPLY

FIG. 1

BObZ7cE9

POWERTRAIN
CONTROL
MODULE

33

TN/YL
CMP Sensor Signal 5V

44

OR
8V Supply

32

GY/BK
CKP Sensor Signal 5V

43

CRANKSHAFT
POSITION
SENSOR

BK/LB
Sensor Ground

CAMSHAFT
POSITION
SENSOR

80b27c75
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TEST TC-1A | CONTINUED - REPAIRING - NO CAM SIGNAL AT PCM

TEST TC-1A KEY OFF, CHECK REPAIR THE OPEN
CONTINUED FRO SENSOR GROUND WITH DOES THE TEST O CMP SENSOR GROUND
THE PREVIOUS A 12 VOLT TEST —> LIGHT ILLUMINATE —> CIRCUIT TO THE
PAGE. LIGHT. BRIGHT? HARNESS SPLICE.*
YES
DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS
CONNECTORS.**
SEE GENERAL INFO 4.1
USING AN OHMMETER IN CIRCUIT FROM THE CMP
THE FOLLOWING STEPS SENSOR CONNECTOR TO IS THE RESISTANCE (6] REPAIR THE OPEN
MEASURE THE > THE PCM. > BELOW 5.0 OHMS? ——>| CMP SENSOR SIGNAL
RESISTANCE OF THE CIRCUIT.*
CMP SENSOR SIGNAL... FIG. 1
YES
MEASURE THE FROM THE CMP SENSOR REPAIR THE CMHA
RESISTANCE OF THE CONNECTOR TO THE IS THE RESISTANCE YES SENSOR SIGNAL
CMP SENSOR SIGNAL ——> SENSOR GROUND . ——> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
CIRCUIT... SHORT TO THE
FIG. 1 SENSOR GROUND.*
NO
MEASURE THE FROM THE CMP REPAIR THE CMP
RESISTANCE OF THE SENSOR CONNECTOR IS THE RESISTANCE YES SENSOR SIGNAL
CMP SENSOR SIGNAL ——>f TOA GOOD GROUND. ——>| BELOW 5.0 OHMS? ——>| CIRCUIT FOR A
CIRCUIT... SHORT TO GROUND.*
FIG. 1
NO
MEASURE THE AND THE 8-VOLT REPAIR THE CMP
RESISTANCE BETWEEN SUPPLY CIRCUIT AT IS THE RESISTANCE YES SENSOR SIGNAL
THE CMP SENSOR ——> THE CMP SENSOR——> BELOW 5.0 OHMS?——> CIRCUIT FOR A SHORT
SIGNAL CIRCUIT... CONNECTOR. TP THE 8-VOLT SUPPLY
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-1B | REPAIRING - NO CAM SIGNAL AT PCM

Perform TEST TC-1A Before Proceeding

AN Ner>
CAMSHAFT
SENSOR \ (&

A
ENGINE COOLANT—_

TEMPERATURE SENSOR™

/ / Qa\dazad

FIG. 1
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TEST TC-1B | REPAIRING - NO CAM SIGNAL AT PCM

Perform TEST TC-1A Before Proceeding

MEASURE THE
RESISTANCE BETWEEN
THE CMP SENSOR
SIGNAL CIRCUIT...

START TEST
TC-1B.

w—Hum—+4 mMOoOO mMrWCOX-

AND THE 8-VOLT REPAIR THE CMP
SUPPLY CIRCUIT AT IS THE RESISTANCE YES SENSOR SIGNAL
THE CMP SENSOR BELOW 5.0 OHMS? CIRCUIT FOR A SHO
CONNECTOR. TO THE 8-VOLT SUPPLY
CIRCUIT.*
NO
REMOVE THE CAMSHAFT| INSPECT THE
POSITION SENSOR. CAMSHAFT SPROCKET IS THE CAMSHAFT NO REPAIR AS
PER SERVICE MANUAL SPROCKET OKAY? NECESSARY .*
INSTRUCTIONS.
FIG. 1
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

Perform TEST TC-1A Before Proceeding

POWERTRAIN RED DRB/LABSCOPE
POWERTRAIN CONTROL SCOPE
CONTROL MODULE LEAD
TNYL
MODULE TN/YL CMP Sensor Signal 5V
I: CMP Sensor Signal 5V it
33 OR
OR 8V Sgpply
] oo ]
GY/BK
CKP Sensor Signal 5V GY/BK
E CKP Sensor SignasVl
43 | 43

BK/LB
Sensor Ground

32
RED SCOPE DRB/
LEAD LABSCOPE

CRANKSHAFT
POSITION

SENSOR CRANKSHAFT CAMSHAFT

POSITION POSITION

BK/LB CAMSHAFT SENSOR SENSOR
Sensor Ground POSITION
¢ SENSOR
80b27¢75

80b29fag
FIG. 1 FIG. 3
READ

Name of Code: No Cam Signal at PCM
When Monitored: During engine cranking, after 32 crank position signals.

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

Theory of Operation: The cam position sensor is a hall effect-type : .
sensor used to detect the camshatt position. The powertrain control oonn Ji A A . E::gg;%ii’ﬁgg"
module provides the sensor with a 8-volt source, 5-volt pull-up, and a : : " GROUPED AS
sensor ground. The sensor signal is created by the slots cut in the 4 -llf s AN AN Tl q.2-3
camshaft sprocket passing under the sensor. When a slot is under the . : 11-3-2
sensor, the signal is high (5V). When the metal between the slots is under : : .
the sensor, the signal is low (0.3V). > : : : : .
Possible causes:
> Open 8-volt supply circuit H - " ek "R
> Open sensor ground 0- .
> Open or shorted signal circuit .
> Excessive clearance between the sensor and sprocket
> Damaged sprocket : : : : . : .
7 Falod sersor Chant’, ... i
> Faile HELP VOLTAGE RECORD CURSOR
805dd866 80b29fct
FIG. 2 FIG. 4
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TEST TC-1C

Perform TEST TC-1A Before Proceeding

REPAIRING - NO CAM SIGNAL AT PCM

START TEST ATTEMPT TGTART DOES THE ENGINE NO PERFORM NO
TC-1C. 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 PROBLEMS YES REPAIR AS
TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 2 CONNECTORS. FIG. 1
NO
WITH THE DRB IN WHILE THE ENGINE WERE THERE ANY CHECK HARNESS AND
THE LAB SCOPE, IS RUNNING, WIGGLE IRREGULARITIES IN YES CONNECTORS
PROBE THE CAM THE WIRE HARNESS THE LAB SCOPE CAREFULLY, IF OK,
SENSOR SIGNAL WIRE AND CONNECTORS. PATTERN? REPLACE THE CAM
FIG. 3 FIG. 4 SENSOR.*
NO
KEY ON, DO NOT START
KEY OFF, CONNECT THE ENGINE, LOOK FOR DID THE CRANK YES REPLACE CRANK

SCREEN WILL GIVE
INFORMATION...

ADDED DIAGNOSTICS.

INACTIVE TROUBLE
CODES.

LAB SCOPE TO THE ANY PULSES GENERATEB SENSOR GENERATIE SENSOR.*
CRANK SENSOR. BY THE CRANK SENSOR. ANY PULSES?
NO
USING THE DRB,GO ON WHEN THE FAULT REFER TO THE
TO THE FREEZE OCCURED, UTILIZE GENERAL INFO 3.3.2
FRAME SCREEN. THIS THIS INFO FOR FOR INFORMATION ON 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

w-Hum—+4 mMOOoOO mMrWCOX-

Name of code: Charging System Voltage Too Low

When monitored: With the ignition key on and the engine running
above 1152 RPM.

Set condition: With no other charging system codes set. The battery
sensed voltage is 1 volt below the charging geal for 25 seconds. The PCM
senses the battery voltage, turns off the field driver and senses the battery
voltage again. If the voltages are the same the code is set.

Theory of gperation: The PCM tries to maintain a system voltage between
13.4 volts and 14.8 volts. The valtage 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 sensar). The
control voltage is compared to the sensed voltage continuously during
running. If the sensed voltage is less than the control voltage the PCM will
supply more ground to the field circuit. If the sensed voltage is more than the
control voltage the PCM will supply less ground to the field circuit.

Possible causes:

Defects in generator drive belt or adjustment

High resistance between battery B{+) and generator B(+)
High resistance between battery B(-) and generater B(-)
PGM failure

Connector terminals

Connector wires

High field circuit resistance (in generator)

High resistance between battery B(+) and PDC B{+)

VVVVVVVYV

80b27d24

TO

POWERTRAIN BATTERY
CONTROL RD

MODULE
FUSIBLE BK/GY

LINK
TO ASD FUSED

RELAY Bl e
OR/DG

ASD RELAY

E DG/OF{. OUTPUT — RECTIFIER

_ml =

| GENERATOR

L

DG
GENERATOR FIELD

IE DRIVER

80bdb34b
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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

AND BELT TENSION
MUST BE VERIFIED

BEFORE CONTINUING.

WITH THE DRB, READ

THE TARGET
CHARGING VOLTAGE.

IS THE TARGET

NO

CONTINUE TEST

VOLTAGE ABOVE 15.1 TC-5A ON THE
VOLTS? NEXT PAGE.
YES

USING THE DRB
TEMPERATURE PROBE,

WITH THE DRB READ
THE BATTERY TEMP

IS THE BATTERY
TEMPERATURE WITH

IN

ES  CONTINUE TEST

MEASURE UNDER HOOPB SENSOR 10 OF THE UNDER TC-5A ONTH
TEMP NEAR TEMPERATURE. HOOD TEMPERATURE? NEXT PAGE.
AMBIENT/BATT SENSOR.
NO
DISCONNECT THE ARE ANY TERMINALS
AMBIENT/BATTERY TEMH FOUND TO BE YES REPAIR AS
SENSOR HARNESS CONN CORRODED, DAMAGEB; NECESSARY .*
AND INSPECT THE PUSHED OUT OR
TERMINALS. MISWIRE?
NO
ARE THERE ANY REFER TO BOD
USING THE DRB, AMBIENT/BATTERY YES DIAGNOSTIC
UNDER BODY READ TEMP SENSOR PROCEDURE
TROUBLE CODES. 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-5A | CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW

'_ GENERATCR

CASE
GROUND

CAV |COLOR| FUNCTION

DG | GENERATOR FIELD DRIVER
OR/DG | ASD RELAY OUTPUT
BK/GY | B{+)

W N —

80bGeffd
FIG. 1

GENERATOR
(0) 5%

CASE
GROUND

CAV | COLOR | FUNCTION

DG GENERATOR FIELD DRIVER
OR/DG | ASD RELAY QUTPUT
BK/GY | B (+) 80h6affa

FIG. 2

W r =
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TEST TC-5A

CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW

TEST TC-5A
CONTINUED FRO
THE PREVIOUS
PAGE.

USE A VOLTMETER IN

THE FOLLOWING
STEP.

MEASURE BETWEEN TH
GENERATOR (12V) B+
TERMINALAND THE
BATTERY (+) SIDE.
FIG.1 OR2

—>

CAUTION: ENSURE
ALL WIRES ARE
CLEAR OF THE
ENGINE'S MOVING
PARTS.

REPAIR THE B (+)
IS THE VOLTAGE YE$ CIRCUIT FOR HIGH
START THE ENGINE. ABOVE 0.4 VOLT? |—> RESISTANCE BETWEE
THE GENERATOR AND
THE BATTERY.*
NO
IGNITION KEY OFF. TEST BETWEEN THE
USE A VOLTMETER IN GENERATOR CASE AND
THE FOLLOWING |—>{ BATTERY (-) SIDE.
STEP.
FIG.1 OR2
CAUTION: ENSURE REPAIR GENERATOR
ALL WIRES ARE IS THE VOLTAGE YE$  GROUND FOR HIGH
CLEAR OF THE |—> START THE ENGINE. —>{ ABOVE 0.1 VOLT? |—3| RESISTANCE
ENGINE’S MOVING GENERATOR CASE TO
RTS. BATTERY (-) SIDE.*
NO
MANUALLY SET ENGINE
SPEED TO 1600 RPM. COMPARE THE TWO IS THERE MORE THAN  YES CONTINUE TES
WITH DRB, READ (N READINGS. (N A 1.0 VOLT TC-5B ON THE
TARGET CHARGING AND DIFFERENCE? NEXT PAGE.
VOLTAGE SENSE.
NO
ALLOW THE ENGINE TURN ENGINE OFF. ERASE TROUBLE PERFORM TES
—> (IGNITION KEY ON.)  [—3 CODES. CH-1A.

TO RETURN TO IDLE
EED.

*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 DTC Before Proceeding
2.7L 3.5L
GENERATOR GENERATOR
FIELD DRIVER 1 FIELD DRIVER 2
CAV [ COLOR [ FUNCTION CAV [ COLOR [ FUNCTION
1 DG | GENERATOR FIELD DRIVER 1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT 2 | OR/DG | ASD RELAY OUTPUT
2 1
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
CONNECTOR CONNECTOR

CAV | COLOR | FUNCTION
6 | DG/OR | ASD RELAY QUTPUT
8 DG | GENERATOR FIELD DRIVER

80bdeffl

FIG. 1

CAV | COLOR | FUNCTION
6 | DG/OR | ASD RELAY OUTPUT
8 DG | GENERATOR FIELD DRIVER

80b1b349

FIG. 2

GENERATOR FIELD
CONNECTOR

CAV FUNCTION

GENERATOR FIELD DRIVER
ASD RELAY OUTPUT

o
(0]

80b27591

FIG. 3

GENERATOR FIELD
CONNECTOR

CAV | COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT

80b1b348

FIG. 4
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TEST TC-5B | REPAIRING - CHARGING SYSTEM VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

DISCONNECT THE
GENERATOR FIELD
DRIVER HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.2

START TEST
TC-5B.

USING A TEST LIGHT

KEY ON. USING A CONNECTED TO GROUND,
DRB, ACTUATE THE PROBE ASD RELAY
GENERATOR FIELD. OUTPUT CIRCUIT.

FIG.3 OR4

DOES THE TEST

NO REPAIR THE OPEN |

LIGHT ILLUMINATE.

THE ASD RELAY
OUTPUT CIRCUIT.*

YES

USING A TESTLIGHT

NOTE: THE CONNECTED TO ASD DOES THE TEST YES REPAIR OR REPLACH
GENERATOR FIELD RELAY OUTPUT CKT, LIGHT FLASH ON AN THE GENERATOR A
STILL ACTUATING. PROBE GEN FIELD DRV OFF? NECESSARY .*

CKT. FIG.3 OR 4
NO

DISCONNECT THE USING A OHMMETER,
POWERTRAIN CONTROL| MEASURE RESISTANCE
MODULE HARNESS OF THE GENERATOF

CONNECTOR.** FIELD DRIVER CKT.
SEE GENERAL INFO 4.2 FIG. 1 OR2

IS THE RESISTANCH
BELOW 5.0 OHMSP

REPAIR THE OPEN IN
NO THE GENERATOR
FIELD DRIVER

CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*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

Name of code: Charging System Voltage Too High

When monitored: With the ignition key on and the engine speed
greater than 380 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 tries to maintain a system voltage
between 13.4 volts and 14.8 volts. The voltage determined

by the PCM as the final goal for the charging system is called
“contrcl” 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

80b27d25

TO
POWERTRAIN BATTERY
CONTROL RD
MODULE FUSIBLE
LINK
TO ASD
RELAY
OR/DG
ASD RELAY
E DG/OR| OUTPUT  —

DG
GENERATOR FIELD

GENERATOR

=

E DRIVER

80bdbsdb

GENERATOR

CASE
GROUND

CAV |COLOR| FUNCTION

DG | GENERATOR FIELD DRIVER
OR/DG | ASD RELAY OUTPUT
BK/GY | B(+)

wW N =

80bGeffa

FIG. 1

GENERATOR

CASE
GROUND
CAV | COLCR | FUNCTION
1 DG GENERATOR FIELD DRIVER
2 |OR/DG | ASD RELAY QUTPUT
3 |BK/GY |B(+) 80b6effa
FIG. 2
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TEST TC-6A

REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH
Perform TEST DTC Before Proceeding

START TEST
TC-6A

WITH THE DRB,
ACTUATE THE
GENERATOR FIELD
DRIVER.

USING A
VOLTMETER...

BACKPROBE THE
GENERATOR FIELD
DRIVER CIRCUIT IN
BACK OF GENERATOR.
FIG.1 OR 2

DOES THE VOLTAGH YEBS
SHIFT LOW TO HIGH?

PERFORM TEST
TC-6B.

NO

WITH THE DRB, STOP
THE GENERATOR
FIELD DRIVER
ACTUATION.

TURN IGNITION OFF.

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

DISCONNECT THE FIELD
HARNESS CONNECTOR AT

BACK OF THE
GENERATOR.**
SEE GENERAL INFO 4.2

CONTINUE TEST
TC-6A ON THE
NEXT PAGE.

*Perform Verification TEST VER-3A.

*Check connectors - Clean / repair as necessary.
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TEST TC-6A | CONTINUED - REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH
POWERTRAIN
CONTROL MODULE
CONNECTOR (C1)
6
CAV | COLOR | FUNCTION
6 | DG/OR | ASD RELAY OUTPUT
8 | DG |GENERATOR FIELD DRIVER
FIG l 80b1b347
27 GENERATOR
2
3
CASE
GROUND

CAV|COLOR| FUNCTION

1 | DG | GENERATOR FIELD DRIVER

2 |OR/DG | ASD RELAY OUTPUT

3 |BK/GY | B(+)

FIG. 2 80b6effg
3.5L

CASE

CAV [ COLCR | FUNCTION

1 DG GENERATOR FIELD DRIVER
2 |OR/DG | ASD RELAY QUTPUT
3 |BK/GY |B(+) 80b6effa

FIG. 3
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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. 1

IS THE RESISTANCE]|
BELOW 5.0 OHMS?

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

NO

MEASURE THE
RESISTANCE OF THE
FIELD DRIVER OR
ASD RELAY OUTPUT

TERMINALS...

ATHE BACK OF THE
GENERATOR.

FIG.2 OR3

IS THE RESISTANCE
BELOW 5.0 OHMS?

YES

REPAIR OR REPLACE
THE SHORTED
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

TO
POWERTRAIN BATTERY
CONTROL RD

MODULE

LINK FUSED

RECTIFIER

TO ASD
RELAY B(+)
OR/DG
ASD RELAY
6 [DG/OR|  OUTPUT —
- BN

DG
GENERATOR FIELD
DRIVER

| GENERATOR

80b4b3db
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TEST TC-6B

REPAIRING - CHARGING SYSTEM VOLTAGE TOO HIGH
Perform TEST TC-6A Before Proceeding

WITH THE DRB, STOP

START TEST THE GENERATOR FIELD IS THE TARGET YES CONTINUE TEST
TC-6B. DRIVER ACTUATION. CHARGING VOLTAGE TC-6B ON THE
READ THE TARGET ABOVE 13.0 VOLTS? NEXT PAGE.
CHARGING VOLTAGE.
NO
USING THE DRB TEMP WITH THE DRB, READ IS THE BATTERY
PROBE, MEASURE TEMP THE BATTERY TEMP TEMPERATURE WITHIN  YES CONTINUE TEST
NEAR AMBIENT/BATT SENSOR -12°C (10 °F) OF TC-6B ON THE
TEMP SENSOR. TEMPERATURE. THE UNDER HODD NEXT PAGE.
SEE GENERAL INFO 4.1 TEMPERATURE?
NO
DISCONNECT THE ARE ANY TERMINALS
AMBIENT/BATTERY TEMH FOUND TO BE YES REPAIR AS
SENSOR HARNESS CONN CORRODED, DAMAGE; NECESSARY.
AND INSPECT THE PUSH OUT, OR
TERMINALS. MISWIRED?
NO
ARE THERE ANY REFER TO BOD
USING THE DRB AMBIENT/BATTERY YES| DIAGNOSTIC
UNDER BODY, READ TEMP SENSOR PROCEDURE
TROUBLE CODES. 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 TES
CH-1A.

*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

RD/WT
Fused B(+)
TO
POWERTRAIN BATTERY
CONTROL
MODULE A B
(86} [¢ (30)
== ASD
e RELAY
C | D
(85} (87)

¢2CLC _ 101N colL,

GENERATCR
DB/YL INJECTORS AND
E ASD Relay Control MTV SOLENOID
TO 02 SENSOR

DG/OR ¢-2R0G _ THEATERS,
EGR AND SRV
ASD Rel

| 6 SD Relay Outout SOLENOIDS

80b29faa

Name of code: Auto Shutdown 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 auto
shutdown relay control circuit.

Theory of operation: The automatic shutdown relay (ASD) controls
the 12-volt source to the fuel injectors, ignition coil(s}, oxygen sensor
heaters, SRV, MTV, EGR, and the generator. 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 (PCM). The PCM grounds
the relay when the ignition switch is in either the run or crank pasition
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 powertrain control module
> PCM failure
> Connector terminals
> Connector wire
FIG. 1 80b243ct
POWER ASD RELAY
DISTRIBUTION CONNECTOR
CENTER
~

CAV | COLOR | FUNCTION

A (86) | RD/WT | FUSED B(+)

B (30) | RD/WT | FUSED B(+)

C (85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT

FIG. 2 80bdfbaf
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TEST TC-10A

Perform TEST DTC Before Proceeding

REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT

START TEST
TC-10A.

WITH THE DRB,
ACTUATE THE AUTO
SHUTDOWN RELAY.

SEE GENERAL INFO 4.6

IS THE AUTO

CLICKING?

NO CONTINUE TEST

SHUTDOWN RELAY

TC-10A ON THE
NEXT PAGE.

YES

TURN THE IGNITION
OFF.

DISCONNECT THE
AUTO SHUTDOWN

RELAY **
WAIT ONE MINUTE.
USING A VOLTMETER, REPAIR THE OPEN OR
MEASURE BOTH THE ISHE VOLTAGE NQ HIGH RESISTANCE IN
B(+) FUSED CIRCUITS ABOVE 11.0 VOLTS? THE FUSED B(+) CKT
FROM THE SPLICE TO
FIG. 2 THE ASD RELAY.*
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

START THE ENGINE.

WIGGLE THE WIRING
HARNESS FROM THE
RELAY TO THE
POWERTRAIN CONTROL|

MODULE.

WIRES?

DID THE ENGINE DIE
OUT WHEN WIGGLING

REPAIR CIRCUIT AS
ES NECESSARY WHERE
WIGGLING CAUSED

THE ENGINE TO DIE
OUT.*

NO

REFR 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-10A| CONTINUED - REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT
POWER (EEazgeaiz ASD RELAY
DISTRIBUTION 1) =D CONNECTOR
CENTER :
=03 \
)
=
c =
-
& AN
ol (=
SRSl
)
=In
CAV | COLOR | FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C (85} | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT
80bdfbdf
FIG. 1
B (30)
C (85)
E (87a)

D (87)

FIG.

A (86)

2

80b4fade




TEST TC-10A

CONTINUED - REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT

TEST TC-10A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.
DISCONNECT THE
AUTO SHUTDOWN
RELAY .**
FIG. 1

USING A VOLTMETER,
MEASURE BOTH FUSED

IS THE VOLTAGE

B(+) CIRCUITS.
FIG. 1

=

o

ABOVE 11.0 VOLTS?

REPAIR THE OPEN OR
HIGH RESISTANCE IN

THE FUSED B(+)

CIRCUIT.*

YES

USE AN OHMMETER IN
THE FOLLOWING

STEP.

MEASURE ACROSS
TERMINALS 85 & 86
OF THE ASD RELAY

FOR RESISTANCE.
FIG. 2

IS THE RESISTANCE
BETWEEN 60 TO 80

NO

OHMS?

REPLACE THE AUTO
SHUTDOWN RELAY .*

YES

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER
MEASURE THE ASD|
RELAY CONTROL CKi

TO GROUND.
FIG. 1

THE RESISTANCE
BELOW 5.0 OHMS

YES

EY)

REPAIR THE AUTO
SHUTDOWN RELAY
CONTROL CIRCU
FOR A SHORT TO
GROUND.*

NO

USE AN OHMMETER IN
THE FOLLOWING

CONTINUE TEST
TC-10A ON THE

STEP.

NEXT PAGE.

IT

*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

AUTO SHUTDOWN RELAY

[a E:] (IN PDC)

CAV | COLOR

FUNCTION

(86) | RDWT
(30) | RD/WT
(85) | DB/YL
(87) | DG/OR

FUSED B(+)

FUSED B(+)

AUTO SHUTDOWN RELAY CONTROL
AUTO SHUTDOWN RELAY OUTPUT

POWERTRAIN
(C1) &~ &, CONTROL MODULE
CONNECTORS

COLOR

FUNCTION

6 DG/OR
67 DB/YL

AUTO SHUTDOWN RELAY OQUTPUT
AUTO SHUTDOWN RELAY CONTROL

FIG. 1

80b29f38
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TEST TC-10A| CONTINUED - REPAIRING - AUTO SHUTDOWN RELAY CONTROL CIRCUIT

TEST TC-10A
CONTINUED FRO
THE PREVIOUS
PAGE.

MEASURE THE ASD
RELAY CONTROL CKT
FROM THE PCM TO

REPAIR THE OPEN
AUTO SHUTDOWN
RELAY CONTROL

IS THE RESISTANCH NO
BELOW 5.0 OHMS?

THE ASD RELAY.
FIG. 1

CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-11A

Perform TEST DTC Before Proceeding

REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

TO
BATTERY

RD

FUSIBLE

LINK
TO ASD
RELAY

POWERTRAIN
CONTROL
MODULE

OR/DG
ASD RELAY
OuTPUT

DG/OR|

GENERATOR

1

DG
GENERATOR FIELD
DRIVER

80b4bs4b

Name of code: Generator Field Not Switching Properly

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

Set condition: When the PCMtries 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 thanthe controlvoltage, 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

GENERATOR FIELD
CONNECTOR

CAV | COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
OR/DG | ASD RELAY OUTPUT

80b27591

FIG. 1

GENERATOR FIELD
CONNECTOR

CAV | COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT

80b1b348

FIG. 2
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TEST TC-11A

REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY
Perform TEST DTC Before Proceeding

START TEST
TC-11A.

WITH THE DRB,

ACTUATE THE
GENERATOR FIELD

DRIVER CIRCUIT.

BACKPROBE THE ASD
RELAY OUTPUT CIRCUIT
AT THE BACK OF THE

GENERATOR.
FIG.1 OR2

IS THE VOLTAGE NQ
ABOVE 10.0 VOLTS? >

REPAIR THE OPEN

ASD RELAY OUTPUT
CKT, GENERATOR TO

HARNESS SPLICE.*

YES

BACKPROBE THE GEN
FIELD DRIVER CKT
AT THE BACK OF THE

GENERATOR.
FIG.1 OR 2

DOES THE VOLTAGE NO
SHIFT FROM LOW TO

CONTINUE TEST
TC-11AON THE

HIGH?

NEXT PAGE.

YES

USING THE DRB TEMP
PROBE, MEASURE TEMP

WITH THE DRB, READ
THE BATTERY TEMP

IS THE BATTERY

TEMPERATURE WITJIN YES

PERFORM TEST

NEAR AMBIENT/BATT  ——> SENSOR -12°C (10 “F) OF THE TC-11B.
TEMP SENSOR. SEE TEMPERATURE. AMBIENT/BATTERY
GENERAL INFO 4.1 TEMPERATURE?
NO
DISCONNECT THE ARE ANY TERMINALS
AMBIENT/BATTERY TEMFA FOUND TO BE YHS REPAIR AS

SENSOR HARNESS CON

AND INSPECT THE
TERMINALS.

m

CORRODED, DAMAG
PUSHED OUT, OR
MISWIRE?

NECESSARY .*

NO

USING THE DRB
UNDER BODY, READ
TROUBLE CODES.

ARE THERE ANY

AMBIENT/BATTERY YES|

REFER TO BOD
DIAGNOSTIC

TEMP SENSOR
TROUBLE CODES?

PROCEDURE
MANUAL.

NO

REPLACE THE
AMBIENT/BATTERY
TEMPERATURE
SENSOR.*

*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 DRIVER 1

CAV

COLOR

FUNCTION

—

DG
OR/DG

GENERATOR FIELD DRIVER
ASD RELAY QUTPUT

POWERTRAIN
CONTROL MODULE
CONNECTOR

CAV | COLOR | FUNGTION
6 | DG/OR| ASD RELAY OUTPUT
8 | DG | GENERATOR FIELD DRIVER
80bseffb
FIG. 1
350
GENERATOR
FIELD DRIVER 5
CAV | COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
o | OR/DG | ASD RELAY OUTPUT

POWERTRAIN
CONTROL MODULE
CONNECTOR

CAV | COLOR | FUNCTION
6 | DG/OR | ASD RELAY OUTPUT
8 DG | GENERATOR FIELD DRIVER

80b1b349
FIG. 2
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TEST TC-11A

CONTINUED - REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

TEST TC-11A
CONTINUED FRO
THE PREVIOUS
PAGE.

WITH THE DRB, STOP
THE GENERATOR
FIELD DRIVER
ACTUATION.

KEY OFF.
DISCONNECT THE PCM
HARNESS CONNECTOR.*

SEE GENERAL INFO 4.1

DISCONNECT THE GEN
FIELD HARNESS

CONNECTOR AT BACK ¢
THE GENERATOR.**

SEE GENERAL INFO 4.2

DF

USE AN OHMMETER IN
THE FOLLOWING

STEP.

MEASURE RESISTANCE|
OF THE GEN FIELD
DRIVER CKT, GEN

IS THE RESISTANCE
BELOW 5.0 OHMS?

CONN TO PCM CONN.
FIG.1 OR 2

NO|

REPAIR THE OPEN
GENERATOR FIELD

DRIVER CIRCUIT,
GENERATOR TO PCM.7

YES

CONTINUE TEST
TC-11A ON THE

NEXT PAGE.

*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

CASE
GROUND

CAV |COLOR| FUNCTION

DG
OR/DG
BK/GY

GENERATOR FIELD DRIVER
ASD RELAY OUTPUT
B(+)

wnN =

FIG. 1

80bBeffa

GENERATOR

CASE
GROUND
CAV | COLOR | FUNCTION
1 | DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT
3 |BK/GY |B(+)
FIG. 2

80b6effa

GENERATOR FIELD
CONNECTOR

CAV FUNCTION

GENERATOR FIELD DRIVER
ASD RELAY OUTPUT

o
(0]

FIG. 3

80b27591

GENERATOR FIELD
CONNECTOR

CAV | COLOR | FUNCTION
1 DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT

FIG. 4

80b1b348
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TEST TC-11A| CONTINUED - REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

TEST TC-11A
CONTINUED FRO
THE PREVIOUS

USE AN OHMMETER |
THE FOLLOWING

PAGE. STEP.
MEASURE RESISTANCE
ACROSS THE IS THE RESISTANCE NO REPAIR THE
GENERATOR FIELD BELOW 5.0 OHMS? GENERATOR AS
TERMINALS. NECESSARY .*
FIG.1 OR2
YES
USING AN OHMMETER AT GENERATOR
MEASURE THE HARNESS CONNECTQOR IS THE RESISTANCE YES REPAIR THE GEN
RESISTANCE OF TO GROUND. BELOW 5.0 OHMS? FIELD DRIVER CKT,
GENERATOR FIELD SHORT TO GROUND.*
CIRCUIT... FIG.3 OR 4

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-3A.

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

Perform TEST TC-11A Before Proceeding

TO
POWERTRAIN BATTERY
CONTROL RD

MODULE

LINK
TO ASD FUSED

RELAY Bl
OR/DG
ASD RELAY
E DG/OF{. OUTPUT —

I

RECTIFIER

B

o6 g GENERATOR

GENERATOR FIELD

IE DRIVER

80b4dbB4b

Name of code: Generator Field Not Switching Properly

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

Set condition: When the PCMtries 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 cecntrol 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 sensedvoltageis more thanthe controlvoltage, 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. 1
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TEST TC-11B | REPAIRING - GENERATOR FIELD NOT SWITCHING PROPERLY

Perform TEST TC-11A Before Proceeding

START TEST
TC-11B.

AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE CODE IS
NOT PRESENT.
SEE GEN INFO 3.3.2

USING THE
SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS
GUIDE, INSPECT THE FOUND? NECESSARY .*
WIRING AND
CONNECTORS.
NO
WITH THE DRB, READ DOES THE GENERATOR REPAIR AS
CODES. WIGGLE WIRING FIELD DRIVER YES NECESSARY WHERE
NOTE: ACTUATOR HARNESS FROM THE CIRCUIT CODE WIGGLE CAUSED
TEST SHOULD STILL GENERATOR TO PCM. RETURN? PROBLEM TO
BE RUNNING. APPEAR.*
NO

REFER TO FIGURE 1
FOR ADDITIONAL
INFORMATION.

TEST COMPLETED.*

*Perform Verification TEST VER-3A.

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

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL SOLENOID CIRCUITS

LEFT SIDE

wor

POWERTRAIN o |3
CONTROL CLOCKSPRING = i m
MODULE — Lal B

[=3
I
a1 |S/C SWITCH SIGNAL RDMLG: g
=3
E SENSOR GROUND BK/LB 2o ol]2
Ytk
ol |2
ot gl E]
GROUND g
Jislvilny FIGHT SIDE
BI/PK =
PARK/NCUTRAL TRANS RANGE VAGUUM
E POSITION SWITCH SENSE SOURCE
UACUUMLINE VACUUM
WIOR [F=====" FESERVIOR |
VEHIGLE SPEED = ||
SENSOR SIGNAL CASE
66 = e EaTX arounpl| SICCABLE _[Tis | THROTILE
I cam|  BODY
E BRAKE SWITCH SENSE WT/PK [
L 1 DBRD 1
S/C VAC SOL CONTRO_ TN/RD S/C BRAKE
Eﬁ 92 Tswiren Smgf
OUTPUT s
E $/G VENT $OL CONTROL L&/RD 200
BRAKE
LAMP
GROUNC ] swiTCH
= SPEED CONTROL
VAGUUM SOLENOID
S/C POWER SUPPLY YL/RD
El GROUND |56,
= B+
80bdfab1
Name of code: Speed Control Solenoid Circuits SPEED CONTROL

When monitored: With the ignition key on, speed control switch on, and the
Set switch pressed, vehicle in drive gear moving between 45-165 kmh
(30-100 mph).

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

Theory of operation: Speed Control is activated when the set switch is
pressed and the vehicle is moving forward at a speed between 45-165 kmh
(30-100 mph), with the transmission gear selector in D, or Autostick 3rd or 4th.
The PCM locks in a set speed. Then the PCM energizes the vacuum solenocid
to open the throttle, and actuates the vent solenoid to close the throttle.

These actuations are dependent on power supplied to the servo from the
PCM through the brake switch. The system is deactivated by pressing
CANCEL, ON/OFF switch OFF, braking, or vehicle speed falling below the
minimum. Reactivation can be done by repeating the previous steps or
pressing RESUME with the vehicle speed greater than 40 kmh (25 mph).

Possible causes:

> Solenoid control circuit open or shorted
> Vacuum or vent solencid shorted or open

> Open or shorted speed control power supply circuit
> PCM failure

80b3c531

SERVO CONNECTOR

COLOR | FUNCTION

TN/RD
LG/RD
DB/RD

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

FIG. 1

80b4b84c

BRAKE LAMP
SWITCH CONNECTOR

]
6
CAV]COLOR| FUNCTION
1 |WT/PK | BRAKE SWITGH SENSE
2 | BK/LG| GROUND
3 | YL/RD| S/C POWER SUPPLY
4 |DB/RD| S/C BRAKE SWITCH OUTPUT
5 |WT/TN| BRAKE LAMP SWITCH OUTPUT
6 |PK/DB | FUSED B(+)
80b27d12
FIG. 2

POWERTRAIN CONTROL MODULE CONNECTORS

CAV |COLOR| FUNCTION

YL/RD
TN/RD
LG/RD

SPEED CONTROL POWER SUPPLY
S/C VACUUM SOLENOID CONTROL
S/C VENT SOLENOID CONTROL

56
80

FIG. 3

80b4b84f
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TEST TC-15A| REPAIRING - SPEED CONTROL SOLENOID CIRCUITS

Perform TEST DTC Before Proceeding

START TEST
TC-15A.

A MISAJUSTED BRAKE
SWITCH CAN CAUSE

CHECK BRAKE SWITCH
—> ADJUSTMENT BEFORE

THIS CODE TO SET. CONTINUING.
DISCONNECT THE NOTE: ENSURE THE ENGINE OFF.
SPEED CONTROL BRAKE PEDAL IS NOT TURN IGNITION ON.
SERVO 4-WAY —> DEPRESSED DURIN SPEED CONTROL
HARNESS THE FOLLOWING SWITCH ON.
CONNECTOR.** STEPS.
USING A VOLTMETER, THE SPEED CONTROL
MEASURE THE S/C SERVO HARNESS IS THE VOLTAGE YES PERFORM TEST
BRAKE SWITCH > CONNECTOR. > ABOVE 10.0 VOLTS? TC-15B.
OUTPUT CIRCUIT
AT... FIG. 1
NO
USING A VOLTMETER,
DISCONNECT THE MEASURE THE S/C IS THE VOLTAGE YE$ CONTINUE TES
BRAKE LAMP SWITCH ——> POWER SUPPLY ——> ABOVE 10.0 VOLTS? TC-15A ON NEXT
CONNECTOR.** CIRCUIT.
FIG. 2
NO
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE SHORT
THE PCM HARNESS MEASURE THE S/C IS THE RESISTANCE YES  TO GROUND IN THE
CONNECTOR.** > POWER SUPPLY > BELOW 5.0 OHMS? ——> S/C POWER SUPPLY
CIRCUIT TO GROUND. CIRCUIT.*
SEE GENERAL INFO 4.2 FIG. 2
NO

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE NQ REPAIR THE OPEN IN

RESISTANCE OF THE
S/C POWER SUPPLY
CIRCUIT. FIG. 3

BELOW 5.0 OHMS? | ——> THE S/C POWER
SUPPLY CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-4A.

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

SWITCH CONNECTOR

BRAKE LAMP

CAV |GOLOR| FUNCTION

WT/PK | BRAKE SWITCH SENSE
BK/LG | GROUND

YL/RD | S/C POWER SUPPLY

DB/RD| S/C BRAKE SWITCH OUTPUT
WT/TN | BRAKE LAMP SWITCH OUTPUT
PK/DB | FUSED B()

OO W =

FIG. 1

80b27d12

BRAKE
LAMP SWITCH
CONNECTOR

CAV

COLOR| FUNCTION

OO =

WT/PK | BRAKE SWITCH SENSE
BK/LG | GROUND
YL/RD | 8/C POWER SUPPLY

DB/RD | S/C BRAKE SWITCH OUTPUT
WT/TN | BRAKE LAMP SW OUTPUT
PK/DB | FUSED B (+)

SPEED CONTROL SERVO 4
CONNECTOR

CAV

WM =

L PR
COLOR/| FUNCTION {\n
TN/RD | 8/C VACUUM SOLENOID CTRLNXD
LG/RD | 8/C VENT SOLENOID CONTROL

DB/RD | $/C BRAKE SWITCH QUTPUT
BK | GROUND 2

FIG. 2

80b4b84d
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TEST TC-15A

CONTINUED - REPAIRING - SPEED CONTROL SOLENOID CIRCUITS

TEST TC-15A
CONTINUED FRO
THE PREVIOUS
PAGE.

USE AN OHMMETER IN
THE FOLLOWING
STEPS.

MEASURE BETWEEN
BRAKE LAMP SWITCH
HARNESS CONNECTOR

CAVITY 4 AND GROUND.
FIG. 1

REPAIR THE SHORT

()

MEASURE THE
RESISTANCE OF THE
S/IC BRAKE SWITCH
OUTPUT CIRCUIT.
FIG. 2

IS THE RESISTANCE YES§ TO GROUND IN THE
BELOW 5.0 OHMS™ S/C BRAKE SWIT
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.

w—Hum—+4 mMOoOO mMrWCOX-



TEST TC-15B | REPAIRING - SPEED CONTROL SOLENOID CIRCUITS

w-Hum—+4 mMOOoOO mMrWCOX-

Perform TEST TC-15A Before Proceeding

SPEED CONTROL
SERVO CONNECTOR

CAV | COLOR | FUNCTION

1 TN/RD | S/C VACUUM SOLENOID CONTROL
2 LG/RD | S/C VENT SOLENOID CONTROL
3

4

DB/RD | S/C BRAKE SWITCH QUTPUT
BK GROUND

80b4k84c
FIG. 1

POWERTRAIN CONTROL MODULE CONNECTORS

CAV |COLOR | FUNCTION

5 | Y/RD | SPEED CONTROL POWER SUPPLY
56 | TN/RD | S/C VAGUUM SOLENOID CONTROL
80 | LG/RD | S/C VENT SOLENOID CONTROL

80h4b84f
FIG. 2
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TEST TC-15B

REPAIRING - SPEED CONTROL SOLENOID CIRCUITS
Perform TEST TC-15A Before Proceeding

START TEST
TC-15B.

TURN IGNITION OFF.

USING AN OHMMETER,

THE SERVO 4-WAY
HARNESS CONNECTO

IS THE RESISTANCE

o

REPAIR THE OPEN

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

PERFORM THE

SOL CKT AND SPEEL

BELOW 5.0 OHMS FOR

YES

CIRCUIT(S) THAT|

Son

FOLLOWING —> CONTROL VACUUM SQt—> EITHER —> MEASURED BELOW
MEASUREMENTS TO CKT. MEASUREMENT? OHMS FOR A SHOR
GROUND.. TO GROUND.*
NO
DISCONNECT THE PCM
RECONNECT THE S/C HARNESS CONNECTORS.
SERVO HARNESS —
CONNECTOR.
SEE GENERAL INFO 4.1
MEASURE BETWEEN IS THE RESISTANCE
USE AN OHMMETER IN PCM HARNESS BETWEEN NO CONTINUE TE
THE FOLLOWING — CONNECTOR CAVITIES—> TC-15B ON THE
STEPS. 5 AND 80. 35.0 AND 55.0 NEXT PAGE.
FIG. 2 OHMS?
YES
MEASURE BETWEEN IS THE RESISTANCE
PCM HARNESS BETWEEN NC CONTINUE TES
CONNECTOR CAVITIES —> TC-15B ON THE
5 AND 56. 35.0 AND 55.0 NEXT PAGE.
FIG. 2 OHMS?
YES

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 SOLENOID CIRCUITS

COLOR | FUNCTION

YL/RD | SPEED CONTROL POWER SUPPLY
TN/RD | 5/C VACUUM SOLENOID CONTROL
LG/RD | S/C VENT SOLENOID CONTROL

SPEED CONTROL
SERVO CONNECTOR

COLOR | FUNCTION

IO A Ly %

TN/RD | S/C VACUUM SOLENOID CONTROL 1

LG/RD | §/C VENT SOLENCID CONTROL

DB/RD | S/C BRAKE SWITCH QUTPUT
BK GROUND

80b4bB4de

FIG. 1
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TEST TC-15B | CONTINUED - REPAIRING - SPEED CONTROL SOLENOID CIRCUITS

TEST TC-15B
CONTINUED FRO
THE PREVIOUS
PAGE.

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

SEE GENERAL INFO 4.1

USING AN OHMMETER, BETWEEN THE S/C
MEASURE THE S/C SERVO AND PCM.
VACUUM SOLENOID

REPAIR THE OPEN
IS THE RESISTANCE o S/C VACUUM
BELOW 5.0 OHMS? SOLENOID CONTROU

=z

CONTROL CIRCUIT...

CONTROL CIRCUIT... CIRCUIT.*
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE S/C BETWEEN THE S/C IS THE RESISTANCE NO REAPIR THE OPEN
VENT SOLENOID 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| REPAIRING - A/IC CLUTCH RELAY CIRCUIT

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

DB LG/BK
lgn Sw Fused Ign RD/ILG RD
TOIGN Output Sw QOutput Fused B{+) _ B{+) 0
SWITCH FUSE #21 FUSE B BATTERY
(IN FUSE (IN PDC)
BLOCK) Alg6) (30)B
POWERTRAIN AC
CONTROL —— CLUTCH
MODULE | ReLAY
C(85) (87)D
DB/OR DB/BK AC
A/C Clutch A/C Clutch  COMPRESSOR
DB/RD
E Rly Control Rly Cutput /-U-m

BK
Ground

80b4fad9

Name of code: A/C Clutch Relay Circuit

When monitored: With the ignition key in the run position and battery
voltage above 10 volts.

Set condition: Anopen orshorted condition is detected in the A/C clutch
relay control circuit.

Theory of operation: The A/C compressor clutch relay controls the 12-
voltsource forthe A/C clutch. Therelay is located inthe power distribution
center. One side of the relay control coil is supplied with 12 volts when the
ignition switch is turned tc the run position. The circuitis 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 compressorload onthe 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 igniticn switch output circuit open

> Compressor clulch relay control circuit open or shorled
>

Inoperative circuit driver in powertrain control module 4000606

FIG. 1
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TEST TC-16A

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

START TEST
TC-16A.

WITH THE DRB,
ACTUATE THE A/C
CLUTCH RELAY.

IS THE A/C CLUTCH NO CONTINUE TEST

RELAY CLICKING? TC-16A ON THE

NEXT PAGE.
SEE GENERAL INFO 4.6
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 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 YES NECESSARY WHERE

WIGGLING CAUSED
THE CLICKING TO BE
INTERRUPTED.*

INTERRUPT THE
CLICKING?

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-16A| CONTINUED - REPAIRING - A/C CLUTCH RELAY CIRCUIT

FEEE E POWER
=01 DISTRIBUTION
A/C CLUTCH 5 CENTER
RELAY =
p iy =
=
[D]
[ =
VEE| |igE
o]
= ] (]
Au@
Gl][I
CAV | COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OQUTPUT
B (30) | RD/LG | FUSED B(+)
C (85)| DB/OR | A/C COMP CLUTCH RELAY CONTROL
D (87) | DB/BK | A/C CLUTCH RELAY QUTPUT

FIG. 1

80bdfb2e

E (87A)

A (86)

FIG. 2

BOb4fadf
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TEST TC-16A

CONTINUED - REPAIRING - A/C CLUTCH RELAY CIRCUIT

TEST TC-16A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE A/C
CLUTCH RELAY .**

FIG. 1

USING A VOLTMETER,
MEASURE THE FUSED

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

IGNITION SWITCH
OUTPUT CIRCUIT.
FIG. 1

NO

REPAIR THE OPEN

FUSED IGN SWITCH

OUTPUT CIRCUIT .*

YES

MEASURE ACROSS THE
USE AN OHMMETER IN TERMINALS 85 AND IS THE RESISTANCE NO REPLACE THE A/C
THE FOLLOWING 86 OF THE A/C BETWEEN 70 TG0 CLUTCH RELAY .*
STEP. CLUTCH RELAY FOR OHMS?
RESISTANCE. FIG. 2
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE A/C
THE POWERTRAIN MEASURE THE A/C IS THE RESISTANCE YES CLUTCH RELAY

CONTROL MODULE

HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1

CLUTCH CONTROL

BELOW 5.0 OHMS

CIRCUIT TO GROUND.
FIG. 1

CONTROL CKT FQ
SHORT TO GROUND.*

NO

USE AN OHMMETER IN

THE FOLLOWING
STEP.

CONTINUE TEST
TC-16A ON THE
NEXT PAGE.

*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

POWERTRAIN CONTROL

MODULE CONNECTOR (C2)
CAV |COLOR | FUNCTION
64 DB/OR [|A/C CMP CLUTCH RELAY CONTRQOL
A/C CMP CLUTCH —
RELAY CONNECTOR [ o
(IN PDC)
CAV |COLOR | FUNCTION
A LG/BK |FUSED IGNITION SWITCH QUTPUT
B | RD/LG |FUSED B(4)
C DB/OR |A/C CMP CLUTCH RELAY CONTROL
D DB/BK |A/C CMP CLUTCH RELAY QUTPUT

FIG. 1

80bbeffc
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TEST TC-16A| CONTINUED - REPAIRING - A/C CLUTCH RELAY CIRCUIT

MEASURE THE A/C
CLUTCH RLY CONTRO
CKT FROM THE PCM

TEST TC-16A
CONTINUED FRO
THE PREVIOUS

=

IS THE RESISTANCE NO REPAIR THE OPEN
BELOW 5.0 OHMS? A/IC CLUTCH RELA

=

PAGE. TO THE RELAY.

FIG. 1

CONTROL CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-17A| REPAIRING - EGR SOLENOID CIRCUIT
Perform TEST DTC Before Proceeding
POWERTRAIN
CONTROL
EGR
MODULE SOLENOID
ASSEMBLY
VT/WT
o1 5-Volt Supply
LG/PK
EGR Sensor Signal
34
BK/LB
Sensor Grounrd
43 s
GY/YL
EGR Solenoid Control
40
DG/OR OR/DG
ASD Relay Output
5 \\
V4
FROM ASD RELAY 80b243c6

Name of code: EGR Solenoid Circuit

When monitored: With the ignition key on and engine
running and battery voltage greater than 10.4 volis.

Set condition: The EGR solenoid control circuit is not in
the expected state when requested to operate by the PCM.

Theory of operation: The EGR solenoid is actuated by the
PCM when the engine is at normal operating temperature.
Throttle position sensor shows other than idle or WOT and
MAP is in mid operating range. The PCM looks at current
flow when actuating the solenoid.

Possible causes:
Open or shorted control circuit
Open ASD relay output circuit
Open or shorted solenoid coil

Connector terminals

>
>
=
> Powertrain control module failure
>
>

Connector wires

FIG. 1

80b4facd
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TEST TC-17A

Perform TEST DTC Before Proceeding

REPAIRING - EGR SOLENOID CIRCUIT

IS THE 'GLOBAL

ACTUATE THE EGR

HARNESS FROM THE

Yo}

EGR SOLENOID STGP

START TEST WITH THE DRB, READ GOOD TRIP’ YES CONTINUE TEST
TC-17A. THE CODES. DISPLAYED AND TC-17A ON THE
EQUAL TO 0? 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
FEEL THE EGR REPAIR AS
WITH THE DRB, WIGGLE THE WIRING ASSEMBLY. DOES THE | YEB NECESSARY WHERE

WIGGLING CAUSED

3.3.2 FOR
INFORMATION ON
INACTIVE TROUBLE

CODES.

FRAME DATATO
DETERMINE THE

CONDITIONS WHEN
CODE WAS SET.

DUPLICATION OF
'FREEZE FRAME’

SOLENOID. SOLENOID TO PCM. ACTUATING? PROBLEM TO
APPEAR.*
NO
REFER TO GEN INFO CHECK THE FREEZE ATTEMPT

CONDITIONS FOR
ADDED DIAGNOSTICS.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-17A| CONTINUED - REPAIRING - EGR SOLENOID CIRCUIT

EGR SOLENOID
CONNECTOR

6
4 A
CAV | COLOR | FUNCTION
1 | LG/PK | EGR SENSOR SIGNAL
2 | VI/WT | 5-VOLT SUPPLY
3 | BK/LB | SENSOR GROUND
4 | GY/YL | EGR SOLENOID GONTROL
6 | OR/DG | ASD RELAY OUTPUT
80009570
FIG. 1
EGR SOLENOID
ASSEMBLY CONNECTOR

CAV | COLOR | FUNCTION

|R P P
1 | LG/PK | EGR SENSOR SIGNAL |/

2 | VI/WT [5-VOLT SUPPLY
3 | BK/LB |SENSOR GROUND
4

6

GY/YL | EGR SOLENOID CONTRO
OR/DG | ASD RELAY OUTPUT

COLOR | FUNCTION XX

DG/OR | ASD RELAY QUTPUT
LG/PK | EGR SENSOR SIGNAL
GY/YL | EGR SOLENOID CONTROL
BK/LB | SENSOR GROUND

61 VT/WT | 5-VOLT SUPPLY

80b02871

FIG. 2
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TEST TC-17A| CONTINUED - REPAIRING - EGR SOLENOID CIRCUIT

TEST TC-17A

CONTINUED FRO

THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE EGR SOLENOID|
HARNESS CONNECTOR.

SEE GENERAL INFO 4.1

*

USING A TEST LIGHT
CONNECTED TO GROUND, KEY ON. WITH THE DOES THE TEST NO REPAIR THE ASD
PROBE THE ASD RELAY——> DRB, ACTUATE THE ——> LIGHT ILLUMINATE? ——> RELAY OUTPUT
OUTPUT CKT AT THE ASD RELAY. CIRCUIT.*
EGR CONN. FIG. 1
YES
USING A TESTLIGHT
USING THE DRB, CONNECTED TO BATTERY DOES THE TEST YES CONTINUE TES
ACTUATE THE EGR ——> VOLTAGE, PROBE THE LIGHT FLASH ON ANB TC-17A ON TH
SOLENOID. EGR SOLENOID CONTROL OFF? NEXT PAGE.
CIRCUIT. FIG. 1
NO

STOP THE EGR USING A VOLTMETER| REPAIR THE SHORT
SOLENOID. USING MEASURE THE EGR IS THE VOLT ABOVE ES TO VOLTAGE IN THE|
THE DRB, ACTUATE —> SOLENOID CONTROL ——> 1.0 VOLTS? —> EGR SOLENOID

THE ASD RELAY. CIRCUIT. CONTROL CIRCUIT.*

FIG. 1
NO

KEY OFF. DISCONNECT USING AN OHMMETER,

THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO REPAIR THE OPENIN

CONTROL MODULE ——> OFTHE EGR SOLENOI BELOW 5.0 OHMS?——> THE EGR SOLENOID
HARNESS CONNECTOR.** CONTROL CIRCUIT. CONTROL CIRCUIT.*
SEE GENERAL INFO 4.1 FIG. 2

YES

USING AN OHMMETER,
MEASURE THE EGR
SOLENOID CONTROL

REPAIR THE SHORT
IS THE RESISTANCE YES  TO GROUND IN THE
BELOW 5.0 OHMS? ——> EGR SOLENOID

CIRCUIT TO GROUND.
FIG. 1

CONTROL CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

87

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-17A

CONTINUED - REPAIRING - THE EGR SOLENOID CIRCUIT

POWERTRAIN
CONTROL
EGR
MODULE SOLENOID
ASSEMBLY
VT/WT
E 5-Volt Supply E
LG/PK
E EGR Sensor Signal ,1—
[
BK/LB
Senscr Ground -
= 2]
GY/YL
E EGR Solenoid Control ’T
[
DG/OR OR/DG
ASD Relay Output
(<] N 5]
V4 [
FROM ASD RELAY 80b243c6

EGR SOLENOID
CONNECTOR

FUNCTION

EGR SENSOR SIGNAL
5-VOLT SUPPLY

SENSOR GROUND

EGR SOLENOID CONTROL
ASD RELAY OUTPUT

80b09870

FIG. 1
EGR SOLENOID
POWERTRAIN ASSEMBLY CONNECTOR
CONTROL MODULE
"C1" CONNECTOR CAV | COLOR | FUNCTION .
(BLACK) 3 NS :
1 LG/PK | EGR SENSOR SIGNAL ||=G®
2 | VI/WT |5-VOLT SUPPLY . 1
1 3 BK/LB | SENSOR GROUND >
4 GY/YL | EGR SOLENOID CONTRO - 4
6 | OR/DG | ASD RELAY OUTPUT 6
POWERTRAIN
CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION CONTROL MODULE
1 TNLG IGNITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER / CON N ECTORS
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5
3 TN/PK I-ENIT\ON COIL #2 CRIVER 25 BKAT KNOCK SENSOR SIGNAL 61
4 TN/LB ISNITION COIL #€ CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND
1] DG/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/~ SIGNAL 43
7 YLWT INJECTOR #3 GRIVER 30 BK/DG HEATED 02 SENS 1/ SIGNAL y
g DG GEN FIELD DRIVER 31 TNWT START RELAY CNTR_ N
Wl TR | oneor s caver B | S| Cwsrcrposmn sene s COLOR | FUNCTION
% | Bwes | ivuEcron fe chveR % | owoe | Timorii soson ses o DG/OR | ASD RELAY OUTPUT
| wen | NioTon s onven 5 | S0Rc | INiaeARTovPSicHA LG/PK | EGR SENSOR SIGNAL
T W | NEcron s GAveR ey N A GY/YL | EGR SOLENOID CONTROL
;g g;;\l;/l; ?DSOERJ Izl;NSVV\AE"R.r;AHLéLSJ.?;U?rNTRL 40 GY/YL EGR SOLENQID CONTI0L G 1 \?-I}—(/\II_V% g%/'\ésL-IQFS‘ L?§P?-$N D
80bdbs55 | 80b09871 / )
FIG. 2 FIG. 3
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TEST TC-17A

CONTINUED - REPAIRING - THE EGR SOLENOID CIRCUIT

TEST TC-17A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING A VOLTMETER,
MEASURE THE 5-VOLT IS THE VOLTAGE NO REPAIRE 5-VOLT
SUPPLY CIRCUIT AT ABOVE 4.0 VOLTS? SUPPLY CIRCUIT.*
THE EGR SOLENOID
HARNESS CONN. FIG1

YES
USING AN OHMMETER,
TURN THE IGNITION MEASURE THE SENSOR| IS THE RESISTANCE NG REPAIR THE OPEN IN
OFF. GROUND CKT TO GROUND BELOW 5.0 OHMS? THE SENSOR GROUND
AT THE EGR SOLENIOD CIRCUIT.*
HARNESS CONN. FIG. 1
YES
USING A VOLTMETER,
TURN THE IGNITION MEASURE THE EGR IS THE VOLTAGE NO REPLACE THE EGR
ON. SENSOR SIGNAL BELOW 4.5 VOLTS? SOLENOID
CIRCUIT. FIG. 1 ASSEMBLY.*
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE SHORT
THE PCM HARNESS MEASURE THE EGR IS THE RESISTANGE YES TO GROUND IN THE
CONNECTOR.** SENSOR SIGNAL BELOW 5.0 OHMS? EGR SENSOR SIGNAL
CIRCUIT TO GROUND. CIRCUIT.*
SEE GENERAL INFO 4.1 FIG. 2
NO
USING AN OHMMETER,

MEASURE THE IS THE RESISTANCE N( REPAIR THE OPEN IN
RESISTANCE OF THE BELOW 5.0 OHMS? THE EGR SENSOR
EGR SENSOR SIGNAL SIGNAL CIRCUIT.*

CIRCUIT. FIG. 3
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

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE PROPORTIONAL pPROPORTIONAL
PURGE PURGE
SOL CONTROL SOLENOID
68 PK/BK
70
PVM PURGE SENSE
DG/LG

80bdfac3

Name of code: Proportional Purge Solenoid Circuit

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

Set Condition: After the arming conditions are satisfied: not powering
down, not already in limp-in, time since the last sclenoid 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. The
Proportional Purge Sclenoid (PPS) operates at a frequency of 200 Hz
and is controlled by an engine controller circuit that senses the current
being applied to the PPS and then adjusts that current to achieve the
desired purge flow. The PPS controls the purge rate of fuel vapors from
the vapor canister and fuel tank to the engine intake manifold.

Possible causes:

Cpen or shorted control circuit

Open fused ignition switch output circuit
Open or shorted solenoid control coil
Powertrain control module failure
Connector terminals

Connector wires

vV VVV VY

80b01d55
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TEST TC-18A

REPAIRING - EVAP PURGE SOLENOID CIRCUIT
Perform TEST DTC Before Proceeding

USING THE DRB,
START TEST ACTUATE THE IS THE NO CONTINUE TEST
TC-18A PROPORTIONAL PURGE PROPORTIONAL PURGE TC-18A ON THE
SOLENOID. SOLENOID CLICKING? NEXT PAGE.
YES
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS
FOR SETTING THE GUIDE, INSPECT THE FOUND? NECESSARY .*
CODE IS NOT WIRING AND
PRESENT. CONNECTORS.
NO
WIGGLE THE WIRING NOTE: THE DRB MUST REPAIR AS
HARNESS FROM THE STILL BE ACTUATING DID THE WIGGLING YES NECESSARY WHERE

SOLENOID TO THE
POWERTRAIN CONTROL|
MODULE.

THE PROPORTIONAL
PURGE SOLENOID.

INTERRIPT THE
CLICKING?

WIGGLING CAUSED
THE CLICKING TO BE
INTERRUPTED.*

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-18A| CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT
PROPORTIONAL
PURGE SOLENOID
CONNECTOR
POWERTRAIN
CONTROL
MODULE PROPORTIONAL  PROPORTIONAL
PURGE PURGE
SOL CONTROL SOLENOID
PK/BK

6]

7]

PVM PURGE SENSE
DG/LG

CAV | COLOR | FUNCTION
1 | PK/BK | PROPORTIONAL PURGE SOLENOID CONTROL
2 | DG/LG | PWM PURGE SENSE
80bdfac3 80b27d16
FIG. 1
PROPORTIONAL
POWERTRAIN PURGE =~ —
CONTROL MODULE SOLENOID
CONNECTOR (C2) /L,—\
=
CAV|[COLOR| FUNCTION 1 /
68 | PK/BK | PROPORTIONAL PURGE SOLENOID CONTROL
70 | DG/LG | PWM PURGE SENSE 2

PROPORTIONAL PURGE
SOLENOID
CONNECTOR

CAV|COLOR

FUNCTION

—_

PK/BK
2 |DG/LG

PROPORTIONAL PURGE SOLENOID CONTROL
PWM PURGE SENSE

800b27d17

FIG. 2

TO EVAP

CANISTER ™~~~/

MANIFOLD
VACUUM

FIG. 3

80b57439
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TEST TC-18A

CONTINUED - REPAIRING - EVAP PURGE SOLENOID CIRCUIT

TC-18A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE

PROPORTIONAL PURGE

SOLENOID HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

NOTE: PROPORTIONAL

USING A VOLTMETER,
MEASURE THE

DOES THE VOLTAG

REPAIR THE

NO PROPORTIONAL PU

O

PURGE SOLENOID ——> PROPORTTIONAL PURGE SWITCHFROMO T SOLENOID CONTR(
STILL ACTUATING. SOLENOID CONTROL 7.0 VOLTS? CIRCUIT.*
CKT.FIG. 1
YES
STOP THE USING A VOLTMETER, REPAIR THE SHORT
PROPORTIONAL MEASURE THE PWM IS THE VOLTAGE YES TO VOLTAGE INTH
SOLENOID ACTUATING ——> PURGE SOLENOID ——> ABOVE 1.0 VOLT? |—> PWM PURGE SENS
USING THE DRB, SENSE CIRCUIT. CIRCUIT.*
ACTUATE ASD RELAY. FIG. 1
NO
KEY OFF. DISCONNECT USING AN OHMMETER,
THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO REPAIR THE OPEN IN
CONTROL MODULE ——> OF THE PWM PURG BELOW 5.0 OHMS?—>| THE PWM PUR

HARNESS CONNECTOR.*¢
SEE GENERAL INFO 4.1

SENSE CIRCUIT.
FIG. 2

SENSE CIRCUIT.*

YES

USING AN OHMMETER,
MEASURE THE PWM
PURGE SENSE CKT TQ

RGE
DL

T

GROUND.
FIG. 1

IS THE RESISTANCE

REPAIR THE SHORT
ES TO GROUND IN THE

USING AN OHMMETER,
MEASURE THE

RESISTANCE OF THE
PROPORTIONAL PURGE
SOLENOID CKT. FIG. 3

BELOW 5.0 OHMS? > PWM PURGE SENSE
CIRCUIT.
NO
IS THE RESISTANCE NQ REPLACE THE
14.2 OHMS +/- 1.4? ROPORTIONAL PURGE
SOLENOID.*

YES

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*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

POWERTRAIN
CONTROL
MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #3
CONNECTOR

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB
INJ/COIL FUSE@ ?

ASD RELAY OUTPUT DG/OR , 20 AMR

o] & Gl Bl N Rl [

DG/LG
ASD FUSE -
30 AMP
TO COILS
ghuo o L AND MTV
RELAY TI SOLENOID CAV|COLOR| FUNCTION

1 |YLYWT | INJECTOR #3 DRIVER
2 |DG/LG | ASD RELAY OUTPUT

TO PDC 80bdfac2

80b4b851

FIG. 1
POWERTRAIN POWERTRAIN
CONTROL MODULE
CONTROL MODULE CONNEGTOR (C1
"C1" CONNECTOR €1
{BLACK) 31
CAV |COLOR| FUNCTION
1 6 | DG/OR| ASD RELAY OUTPUT
7 | YLWT | INJECTOR #3 DRIVER
s
e
CAV | COLOR FUNCTION CAV | COLOR FUNCTION A
1 ™G ISNITION GOIL #4 GRIVER 21 ™woe IGNITION COIL #5 DRIVER 7 N 2 v-vany
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5}
/ .
3 TVPK ISNITION COIL #2 CRIVER 25 BIAT KNOCK SENSOR SIGNAL = A
4 ™LE ISNITION COIL #€ CRIVER 2 T/BK ENG COOLANT TEMP SENS SiG o~ /¥ INJECTOR #3
5 YL/RD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND / NN | CONNECTOR
5 DG/OR AUTO SHUTDOWN RELAY OUTRUT 29 LG/RC HEATED 02 SENS 2/~ SISNAL ( r
7 YLWT INJECTOR #3 CRIVER 30 BK/DG HEATED 02 SENS 1/ SIGNAL 1 < [ 4
8 DG GEN FIELD DRIVER a1 ™WT START RELAY ONTR_ /
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITION SENSOR 31G % |
" TVRD ISNITION COIL #1 CRIVER 3 T/YL CAMSHA=T POSITICN SENE SIG 3 \L J
18 Wi/DB INJECTOR 711 CRIVER 34 LG/PK ESR POSIT ON SENSCR SIGNAL ~
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG 2 \\ /
15 % INJCCTOR #5 CRNCR % DG/MD AP SCNSOTT SIGNAL oy
16 LE/BR INJECTOR #4 CRIVER 57 BK/RC INTAKE AIR TENVP SISNAL
17 “NWT INJECTOR #2 CRIVER (2.71) 30 VT/RD WANFLD TUNING VALVE SOL CAV |COLOR| FUNCTION
17 ™ INJECTOR #2 CRIVER (3.50) CNTRL (3.50)
18 GY/PK SHORT RUNNER VALY SOL CNTRL W GYAIL EGR SOLENOID CONT3OL 1 YL/WT | INJECTCR #3 DRIVER
20 DEANT FUSED IGN SWITGH OUTPUT
DG/LG | ASD RELAY OUTPUT

80b4b855

FIG. 2

FIG. 3

80b2¢fba
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TEST TC-19A

REPAIRING - INJECTOR #3 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding

START TEST
TC-19A.

NOTE: IT MAY BE
NECESSARY TO
REMOVE THE INTAKE
PLENUM IN THE
FOLLOWING STEPS.

—> MANUAL FOR —>

REFER TO SERVICE
INSTRUCTIONS.

DISCONNECT INJECTOR
#3 HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

USING A VOLTMETER,

USING THE DRB, MEASURE THE ASD DOES THE VOLTAGE NO PERFORM TEST
ACTUATE THE ASD ——> RELAY OUTPUT ——>f CYCLE FROMO TO 12 TC-19B.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NC REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——>f INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS

CONNECTOR.

CONNECTORS.**
SEE GENERAL INFO 4.1

USING A FUSED
JUMPER, JUMPER B+ TO

USING A 12 VOLT
TEST LIGHT, PROBE

DID THE TEST LIGHT |YES

REPLACE THE

THE ASD RELAY OUTPUT—> THE INJECTOR#3 ——> ILLUMINATE? —> POWERTRAIN CONTROL
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO

DISCONNECT THE

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE N

REPAIR THE SHORT
o] TO GROUND IN THE

INJECTOR HARNESS | ——> INJECTOR #3DRIVER ——> BELOW 5.0 OHMS? ——> INJECTOR #3 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT.*
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE > CONNECTOR TO THE BELOW 5.0 OHMSp—> INJECTOR #3 DRIVER
INJECTOR #3 ... PCM CONN. CIRCUIT.*
FIG. 3

YES

CONTINUE TEST

TC-19A ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-19A| CONITINUED - REPAIRING - INJECTOR #3 CONTROL CIRCUIT

INJECTOR #3
CONNECTOR

CAV|COLOR

FUNCTION

:

2 |DG/LG

INJECTOR #3 DRIVER
ASD RELAY OUTPUT

FIG. 1

80b4b851
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TEST TC-19A

CONITINUED - REPAIRING - INJECTOR #3 CONTROL CIRCUIT

TEST TC-19A
CONTINUED FROM
PREVIOUS PAGE.

CONNECT THE
POWERTRAIN CONTROL

MODULE HARNESS

CONNECTORS.

KEY ON, ENGINE

OFF. WITH THE DRB,

ACTUATE THE ASD
RELAY.

USING A VOLTMETER,

MEASURE THE
INJECTOR #3 DRIVE
CIRCUIT.
FIG. 1

REPAIR THE SHORT
YES TO VOLTAGE IN THE
INJECTOR #3 DRIVE
CIRCUIT.*

IS THE VOLTAGE
ABOVE 1.0 VOLT?

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-19B | REPAIRING - INJECTOR #3 CONTROL CIRCUIT

Perform TEST TC-19A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
270 350
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2
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TEST TC-19B | REPAIRING - INJECTOR #3 CONTROL CIRCUIT

Perform TEST TC-19A Before Proceeding

START TEST STOP THE ASD RELAY

IS THE INJ/COIL NO REPAIR THE OPEN

TC-19B. ACTUATING. —> FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD ——> FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. > FUSE OK? CAPACITOR #2.*
FIG.1 OR2
NO

USING THE SCHEMATIC,
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-20A

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #2 CONTROL CIRCUIT

POWERTRAIN
CONTROL

MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB

INJ/COIL FUSE@ ?

ASD RELAY OUTPUT DG/OR , 20 AMR

DG/LG

o] & Gl Bl N Rl [

@

INJECTOR #2
CONNEGCTOR

ASD FUSE
30 AMP
TO COILS
AUTO >
SHUTDOWN AND MTV
SOLENOID CAV|COLOR| FUNCTION
RELAY T [ TN/WT | INJECTOR #2 DRIVER (2.70)
1 N INJECTOR #2 DRIVER (3.5L)
2 DG/LG | ASD RELAY OUTPUT
TOPDC 80bdfac2 80b4b850
FIG. 1
CONTROL MODULE
CONTROL MODULE
(BLACK) 31
CAV |COLOR| FUNCTION
1 6 | DG/OR | ASD RELAY OUTRUT
17 | TN/WT | INJECTOR #2 DRIVER (2.7L)
17 N INJECTOR #2 DRIVER (3.5L}
///6
CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION NS )
1 TNLG IGNITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER /’// ‘/'
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5
3 TN/PK ISNITION COIL #2 CRIVER 25 BKAT KNOCK SENSOR SIGNAL
4 TN/LB ISNITION COIL #€ CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG / INJECTOR #2
5 YL/RD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND CONNECTOR
6 DG/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/~ SIGNAL
7 YLWT INJECTOR #3 GRIVER 30 BK/DG HEATED 02 SENS 1/ SIGNAL
g DG GEN FIELD DRIVER 31 TNWT START RELAY CNTR_
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITICN SENSOR 3IG
1" TN/RD ISNITION COIL #1 CRIVER 33 TNAYL CAMSHA=T POSITICN SENE SIG
13 WT/DB INJECTOR #1 CRIVER 34 LG/PK EGR POSIT ON SENSCR SIGNAL
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG
15 GY INJCCTOR #5 CRIVCR 38 DG/D NAP SCNSOIN SIGNAL
16 LB/BR INJECTOR #4 CRIVER 3 BK/RC INTAKE AIR TEMP SISNAL
17 TNWT INJECTOR iz CRIVER (2.70) S; VT/RD NANFLD TUNING VALVE SOL GAV COLOR FU NCTION
™ INJECTOR #2 CRIVER (3.5L) CNTRL (3.5L)
% | awbx | SioRTrGRwAb sotoNR. | @ | eww | EaRsoiwob conroL 1 | TNWT | INJECTOR #2 DRIVER (2.7L)
20 DBAWT FUSED IGN SWITCH OUTPUT 1 TN INJECTOR #2 DRIVER {3.5L)
2 | D&/OR | ASD RELAY OUTPUT
80b4b855 80k4bBa7
FIG. 2 FIG. 3
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TEST TC-20A

REPAIRING - INJECTOR #2 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding

START TEST
TC-20A.

NOTE: IT MAY BE
NECESSARY TO
REMOVE THE INTAKE
PLENUM IN THE
FOLLOWING STEPS.

—> MANUAL FOR —>

REFER TO SERVICE
INSTRUCTIONS.

DISCONNECT INJECTOR
#2 HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

USING A VOLTMETER,

USING THE DRB, MEASURE THE ASD DOES THE VOLTAGE NO PERFORM TEST
ACTUATE THE ASD ——> RELAY OUTPUT ——>f CYCLE FROMO TO 12 TC-20B.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NC REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——>f INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS

CONNECTOR.

CONNECTORS.**
SEE GENERAL INFO 4.1

USING A FUSED
JUMPER, JUMPER B+ TO

USING A 12 VOLT
TEST LIGHT, PROBE

DID THE TEST LIGHT |YES

REPLACE THE

THE ASD RELAY OUTPUT—> THE INJECTOR#2 ——> ILLUMINATE? —> POWERTRAIN CONTROL
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO

DISCONNECT THE

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE N

REPAIR THE SHORT
o] TO GROUND IN THE

INJECTOR HARNESS | ——> INJECTOR #2 DRIVER ——> BELOW 5.0 OHMS? ——> INJECTOR #2 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT.*
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE > CONNECTOR TO THE BELOW 5.0 OHMSp—> INJECTOR #2 DRIVER
INJECTOR #2 ... PCM CONN. CIRCUIT.*
FIG. 3

YES

CONTINUE TEST

TC-20A ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

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

CONTINUED - REPAIRING - INJECTOR #2 CONTROL CIRCUIT

INJECTOR #2
CONNECTOR

TN/WT | INJECTOR #2 DRIVER (2.70)
TN | INJECTOR #2 DRIVER (3.5L)
DG/LG | ASD RELAY QUTPUT

CAV|COLOR| FUNCTION
1
1
2

FIG. 1

80b4b850
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TEST TC-20A| CONTINUED - REPAIRING - INJECTOR #2 CONTROL CIRCUIT

CONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

TEST TC-20A
CONTINUED FROM

PREVIOUS PAGE. CONNECTORS.
KEY ON, ENGINE USING A VOLTMETER, REPAIR THE SHORT
OFF.WITH THE DRB, MEASURE THE IS THE VOLTAGE YES TWOLTAGE IN THE
ACTUATE THE ASD INJECTOR #2 DRIVE ABOVE 1.0 VOLT? INJECTOR #2 DRIVE
RELAY. CIRCUIT. CIRCUIT.*
FIG.1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-20B | REPAIRING - INJECTOR #2 CONTROL CIRCUIT

Perform TEST TC-20A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
270 350
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2
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TEST TC-20B

REPAIRING - INJECTOR #2 CONTROL CIRCUIT
Perform TEST TC-20A Before Proceeding

START TEST
TC-20B.

STOP THE ASD RELAY IS THE INJ/COIL NO REPAIR THE OPEN
ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT *
YES

DISCONNECT THE
CAPACITOR #1

USING THE DRB,

IS THE INJ/COIL

ES

REPLACE THE

HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR2
NO

STOP THE ASD RELAY
ACTUATING.

REPEAT THE ABOVE
TEST PROCEDURE FO|

Py

IS THE INJ/COIL

THE CAPACITOR #2.
FIG.1 OR2

FUSE OK?

YES

REPLACE THE
CAPACITOR #2.*

NO

USING THE SCHEMATIC,
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-21A| REPAIRING - INJECTOR CONTROL CIRCUIT

Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
MODULE
73] INJECTOR #1 DRIVER WT/DB s
77| INJECTOR #2 DRIVER TN/WT &t
71 INJECTOR #3 DRIVER YLAWT @ l
7] INJECTOR #4 DRIVER LB/BR s
45| _INJECTOR #5 DRIVER GY &t
INJECTOR #6 DRIVER BR/DB ~
[14] INJ/COIL FUSE—/ 1
O ASD RELAY OUTPUT DG/OR . 20AMR  pasla
ASD FUSED%j > e
30 AMP |
Bes
SHUTDOWN — 4oL ENOID
RELAY
Y
TO PDC 80bdfac?

Name of code: Injector Control Circuit

When monitored: With battery voltage greater than 12 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 seconds to set
when no inductive kick is sensed .18ms after injector turn off, and with
no other injeclors on.

Theory of operation: Fuel injectors are high-impedance solenoids
controlled by the PCM. Battery voltage is supplied by the ASD relay.
The injector on time (pulse width) is controlled by the amount of time
the PCM grounds the injector control circuit. By varying this time, more
or less fuel is allowed to flow through the injector.

Possible causes:

Open or shorted injector driver circuit
Open injector

Open ASD supply at injector

PCM failure

Connector terminals

Connector wires

V V.V V V V

0880305
FIG. 1
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TEST TC-21A

REPAIRING - INJECTOR CONTROL CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-21A.

START ENGINE.

NOTE: ALLOW ENGINE
TO IDLE FOR AT
LEAST 20 SECONDS.

IS THE 'GLOBAL
WITH THE DRB, READ GOOD TRIP’ YES CONTINUE TEST
THE TROUBLE CODES. DISPLAYED AND TC-21A ON THE
EQUAL TO 0? NEXT PAGE.
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS
FOR SETTING THE COD GUIDE, INSPECT THE FOUND? NECESSARY..*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO
WIGGLE WIRING REPAIR AS

START ENGINE.

HARNESS FROM THE
INJECTORS TO THE
PCM.

DOES THE ENGINE
MISS OR STALL?

=<

ES NECESSARY WHERE
WIGGLING CAUSED
PROBLEM TO
APPEAR.*

NO

CHECK THE FREEZE
FRAME DATATO
DETERMINE THE

CONDITIONS WHEN
CODE WAS SET.

ATTEMPT
DUPLICATION OF
'FREEZE FRAME’
CONDITIONS FOR

ADDED DIAGNOSTICS.

REFER TO GEN INFQO|
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-21A

CONTINUED - REPAIRING - INJECTOR CONTROL CIRCUIT

NOTES
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TEST TC-21A| CONTINUED - REPAIRING - INJECTOR CONTROL CIRCUIT

Refer to the chart below and perform the diagnostic test that corresponds to the trouble code

displayed on the DRBIII®.

TROUBLE CODE

DIAGNOSTIC TEST

INJECTOR #1 CONTROL CIRCUIT
INJECTOR #2 CONTROL CIRCUIT
INJECTOR #3 CONTROL CIRCUIT
INJECTOR #4 CONTROL CIRCUIT
INJECTOR #5 CONTROL CIRCUIT
INJECTOR #6 CONTROL CIRCUIT

TC-21B
TC-20A
TC-19A
TC-61A
TC-69A
TC-70A
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TEST TC-21B

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #1 CONTROL CIRCUIT

POWERTRAIN
CONTROL
MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB

INJ/COIL FUSE
ASD RELAY OUTPUT DG/OR , 20 AMR

DG/LG

o] & Gl Bl N Rl [

ASD FUSE

AUTO
SHUTDOWN
RELAY

30 AMP él
T

TOPDC

@

TO COILS
AND MTV

SOLENOI

@—o

80bdfac2

D

INJECTOR #1

CONNECTOR

CAV|COLOR[ FUNCTION
1 |WT/DB | INJECTOR #1 DRIVER
2 |DG/LG | ASD RELAY OUTPUT
80609847

FIG. 1
POWERTRAIN POWERTRAIN
CONTROL MODULE CONTROL MODULE
naqn ROL MODU GONNECTOR (C1)
C1" CONNECTOR
{BLACK) 31
CAV |COLOR| FUNCTION
1 6 |DG/OR | ASD RELAY OQUTPUT
13 |WT/DB | INJECTOR #1 DRIVER
s
CAV | COLOR FUNCTION CAV | COLOR FUNCTION A
1 ™G ISNITION GOIL #4 GRIVER 21 ™woe IGNITION COIL #5 DRIVER Z o 2 7| [
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5} e i I NJECTOR #1
3 TVPK ISNITION COIL #2 CRIVER 25 BIAT KNOCK SENSOR SIGNAL ‘ //<;
4 ™LE ISNITION COIL #€ CRIVER 2 T/BK ENG COOLANT TEMP SENS SiG )
5 YL/AD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND [ 4 CONNECTOR
5 DG/OR AUTO SHUTDOWN RELAY OUTRUT 29 LG/RC HEATED 02 SENS 2/~ SISNAL ( r
7 YLWT INJECTOR #3 CRIVER 30 BK/DG HEATED 02 SENS 1/ SIGNAL < [ 4
8 DG GEN FIELD DRIVER a1 ™WT START RELAY ONTR_ /
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITION SENSOR 31G |
" TVRD ISNITION COIL #1 CRIVER 3 T/YL CAMSHA=T POSITICN SENE SIG /
18 Wi/DB INJECTOR 711 CRIVER 34 LG/PK ESR POSIT ON SENSCR SIGNAL <
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG /
15 % INJCCTOR #5 CRNCR % DG/MD AP SCNSOTT SIGNAL
16 LE/BR INJECTOR #4 CRIVER 57 BK/RC INTAKE AIR TENVP SISNAL
17 “NWT INJECTOR #2 CRIVER (2.71) 30 VT/RD WANFLD TUNING VALVE SOL CAV |COLOR| FUNCTION
17 ™ INJECTOR #2 CRIVER (3.50) CNTRL (3.50)
18 GY/PK SHORT RUNNER VALY SOL CNTRL W GYAIL EGR SOLENOID CONT3OL 1 |WT/DB | INJECTOR #1 DRIVER
20 DEANT FUSED IGN SWITGH OUTPUT
2 |DG/LG | ASD RELAY OUTPUT
80b4b855 80b29fac
FIG. 2 FIG. 3
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TEST TC-21B

REPAIRING - INJECTOR #1 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding

START TEST
TC-21B.

NOTE: IT MAY BE
NECESSARY TO
REMOVE THE INTAKE
PLENUM IN THE
FOLLOWING STEPS.

—> MANUAL FOR —>

REFER TO SERVICE
INSTRUCTIONS.

DISCONNECT INJECTOR
#1 HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

USING A VOLTMETER,

USING THE DRB, MEASURE THE ASD DOES THE VOLTAGE NO PERFORM TEST
ACTUATE THE ASD ——> RELAY OUTPUT ——>f CYCLE FROMO TO 12 TC-21C.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NC REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——>f INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS

CONNECTOR.

CONNECTORS.**
SEE GENERAL INFO 4.1

USING A FUSED
JUMPER, JUMPER B+ TO

USING A 12 VOLT
TEST LIGHT, PROBE

DID THE TEST LIGHT |YES

REPLACE THE

THE ASD RELAY OUTPUT—> THE INJECTOR#1 ——> ILLUMINATE? —> POWERTRAIN CONTRO|
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO

DISCONNECT THE

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE N

REPAIR THE SHORT
o] TO GROUND IN THE

INJECTOR HARNESS | ——> INJECTOR #3 DRIVER ——> BELOW 5.0 OHMS? ——> INJECTOR #1 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT.*
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE > CONNECTOR TO THE BELOW 5.0 OHMSp—> INJECTOR #1 DRIV
INJECTOR #1 ... PCM CONN. CIRCUIT.*
FIG. 3

ER

YES

CONTINUE TEST

TC-21B ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-21B| CONTINUED - REPAIRING - INJECTOR #1 CONTROL CIRCUIT

INJECTOR #1

CONNECTOR

COLOR

FUNCTION

WT/DB
DG/LG

INJECTOR #1 DRIVER
ASD RELAY QUTPUT

FIG. 1

8009847
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TEST TC-21B| CONTINUED - REPAIRING - INJECTOR #1 CONTROL CIRCUIT

CONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

TEST TC-21B
CONTINUED FROM

PREVIOUS PAGE. CONNECTORS.
KEY ON, ENGINE USING A VOLTMETER, REPAIR THE SHORT
OFF. WITH THE DRB, MEASURE THE IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATE THE ASD INJECTOR #1 DRIVE ABOVE 1.0 VOLT? INJECTOR #1 DRIVE
RELAY. CIRCUIT. CIRCUIT.*
FIG.1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-21C| REPAIRING - INJECTOR #1 CONTROL CIRCUIT

Perform TEST TC-21B Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
271 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2
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TEST TC-21C| REPAIRING - INJECTOR #1 CONTROL CIRCUIT

Perform TEST TC-21B Before Proceeding

START TEST STOP THE ASD RELAY

IS THE INJ/COIL NO REPAIR THE OPEN

TC-21C. ACTUATING. —> FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD ——> FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. —> FUSE OK? CAPACITOR #2.*
FIG.1 OR2
NO

USING THE SCHEMATIC,
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-25A| REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

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

80aadbal
FIG. 1
POWERTRAIN
CONTROL
MODULE e
yr IAC #3 DRIVER
YL/BK
5 IAC #2 DRIVER
GY/RD 3 ]—‘-ﬂ)
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
o8 CONTROL
MOTOR

80bteffe
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TEST TC-25A

REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS
Perform TEST DTC Before Proceeding

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. I$ 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 ES REPAIR AS
TOSET 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

IDLE AIR

CONTROL MOTOR
CONNECTOR

CAV|COLOR

FUNCTION

W N =

GY/RD
YL/BK
YL/BK
VT/BK

IDLE AIR CONTROL #1 DRIVER
IDLE AIR CONTROL #2 DRIVER
IDLE AIR CONTROL #3 DRIVER
IDLE AIR CONTROL #4 DRIVER

BObBefft

POWERTRAIN
CONTROL
MODULE e
R IAC #3 DRIVER
YL/BK
5 IAC #2 DRIVER
GY/RD 3 %
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
o8 CONTROL
MOTOR

80bteffe
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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

IDLE AIR

CONTROL MOTOR
CONNECTOR

CAV|COLOR

FUNCTION

W N =

GY/RD
YL/BK
YL/BK
VT/BK

IDLE AIR CONTROL #1 DRIVER
IDLE AIR CONTROL #2 DRIVER
IDLE AIR CONTROL #3 DRIVER
IDLE AIR CONTROL #4 DRIVER

BObBefft

POWERTRAIN
CONTROL
MODULE e
R IAC #3 DRIVER
YL/BK
5 IAC #2 DRIVER
GY/RD 3 %
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
o8 CONTROL
MOTOR

80bteffe
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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.

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

YES

USING A VOLTMETER,
MEASURE THE IAC

DRIVER #2 CIRCUIT.

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

YES

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-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

IDLE AIR

CONTROL MOTOR
CONNECTOR

CAV|COLOR

FUNCTION

W N =

GY/RD
YL/BK
YL/BK
VT/BK

IDLE AIR CONTROL #1 DRIVER
IDLE AIR CONTROL #2 DRIVER
IDLE AIR CONTROL #3 DRIVER
IDLE AIR CONTROL #4 DRIVER

BObBefft

POWERTRAIN
CONTROL
MODULE e
R IAC #3 DRIVER
YL/BK
5 IAC #2 DRIVER
GY/RD 3 %
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
o8 CONTROL
MOTOR

80bteffe
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TEST TC-25A

CONTINUED - REPAIRING - IDLE AIR CONTROL MOTOR CIRCUITS

TEST TC-25A KEY OFF, DISCONNECT

AND #4 DRIVER.

RESISTANCE BETWEEN
THE ...

BELOW 5.0 OHMS?

CONTINUED FRO THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS
THE PREVIOUS CONTROL MODULE DAMAGED, PUSHED NECESSARY.*
PAGE. HARNESS CONNECTOR.} OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
THE FOLLOWING ...USING AN
STEPS ARE CHECKING OHMMETER, MEASURE
FOR A SHORT THE RESISTANCE
BETWEEN THE DRIVER BETWEEN THE ...
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, IS THE RESISTANCE
MEASURE THE ...|IAC #2 DRIVER BELOW 5.0 OHMS ON 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 ...IAC #3 DRIVER IS THE RESISTANCE YES 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

IDLE AIR
CONTROL
MOTOR
CONNECTOR

CAV |COLOR

FUNCTION

O =

GY/RD
YL/BK
YL/BK
VT/BK

IAC MOTOR #1 DRIVER
IAC MOTOR #2 DRIVER
IAC MOTOR #3 DRIVER
IAC MOTOR #4 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTOR
CAV|COLOR/| FUNCTION
48 | YL/BK | IDLE AIR CONTROL #3 DRIVER
49 | YL/BK | IDLE AIR CONTROL #2 DRIVER
57 | GY/RD | IDLE AIR CONTROL #1 DRIVER
58 | VT/BK | IDLE AIR CONTROL #4 DRIVER
806000
FIG. 1
POWERTRAIN
CONTROL
MODULE VLUBK
28 IAC #3 DRIVER
YL/BK
29 IAC #2 DRIVER
GY/RD 3 %]:ﬂj
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
58 CONTROL
MOTOR

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

Perform TEST TC-25A Before Proceeding

START TEST

TC-25B.

MEASURE RESISTANCE
OF THE IAC #1
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

KEY OFF, DISCONNECT
THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS
CONTROL MODULE DAMAGED, PUSHED NECESSARY .*
HARNESS CONNECTOR.** OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
IS THE RESISTANCE ES 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

IDLE AIR
CONTROL
MOTOR
CONNECTOR

CAV |COLOR

FUNCTION

O =

GY/RD
YL/BK
YL/BK
VT/BK

IAC MOTOR #1 DRIVER
IAC MOTOR #2 DRIVER
IAC MOTOR #3 DRIVER
IAC MOTOR #4 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTOR
CAV|COLOR/| FUNCTION
48 | YL/BK | IDLE AIR CONTROL #3 DRIVER
49 | YL/BK | IDLE AIR CONTROL #2 DRIVER
57 | GY/RD | IDLE AIR CONTROL #1 DRIVER
58 | VT/BK | IDLE AIR CONTROL #4 DRIVER
806000
FIG. 1
POWERTRAIN
CONTROL
MODULE VLUBK
28 IAC #3 DRIVER
YL/BK
29 IAC #2 DRIVER
GY/RD 3 %]:ﬂj
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
58 CONTROL
MOTOR

80bteffe
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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 DAMAGED, PUSHED NECESSARY .*
HARNESS CONNECTOR.*¢ OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
MEASURE RESISTANCE]
OF THE IAC #2 IS THE RESISTANCE YES REPLACE THE
DRIVER CIRCUIT BELOW 5.0 OHMS? POWERTRAIN CONTROL
BETWEEN PCM & IAC. MODULE.*
FIG. 1
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

IDLE AIR
CONTROL
MOTOR
CONNECTOR

CAV |COLOR

FUNCTION

O =

GY/RD
YL/BK
YL/BK
VT/BK

IAC MOTOR #1 DRIVER
IAC MOTOR #2 DRIVER
IAC MOTOR #3 DRIVER
IAC MOTOR #4 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTOR
CAV|COLOR/| FUNCTION
48 | YL/BK | IDLE AIR CONTROL #3 DRIVER
49 | YL/BK | IDLE AIR CONTROL #2 DRIVER
57 | GY/RD | IDLE AIR CONTROL #1 DRIVER
58 | VT/BK | IDLE AIR CONTROL #4 DRIVER
806000
FIG. 1
POWERTRAIN
CONTROL
MODULE VLUBK
28 IAC #3 DRIVER
YL/BK
29 IAC #2 DRIVER
GY/RD 3 %]:ﬂj
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
58 CONTROL
MOTOR

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

Perform TEST TC-25A Before Proceeding

START TEST

TC-25D.

MEASURE RESISTANCE
OF THE IAC #3
DRIVER CIRCUIT

BETWEEN PCM & IAC.
FIG. 1

KEY OFF, DISCONNECT
THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS
CONTROL MODULE DAMAGED, PUSHED NECESSARY.*
HARNESS CONNECTOR.** OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
IS THE RESISTANCE ES 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

IDLE AIR
CONTROL
MOTOR
CONNECTOR

CAV |COLOR

FUNCTION

O =

GY/RD
YL/BK
YL/BK
VT/BK

IAC MOTOR #1 DRIVER
IAC MOTOR #2 DRIVER
IAC MOTOR #3 DRIVER
IAC MOTOR #4 DRIVER

POWERTRAIN
CONTROL MODULE
CONNECTOR
CAV|COLOR/| FUNCTION
48 | YL/BK | IDLE AIR CONTROL #3 DRIVER
49 | YL/BK | IDLE AIR CONTROL #2 DRIVER
57 | GY/RD | IDLE AIR CONTROL #1 DRIVER
58 | VT/BK | IDLE AIR CONTROL #4 DRIVER
806000
FIG. 1
POWERTRAIN
CONTROL
MODULE VLUBK
28 IAC #3 DRIVER
YL/BK
29 IAC #2 DRIVER
GY/RD 3 %]:ﬂj
= IAC #1 DRIVER
VT/BK
IAC #4 DRIVER IDLE AIR
58 CONTROL
MOTOR

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

Perform TEST TC-25A Before Proceeding

START TEST

TC-25E.

MEASURE RESISTANCE
OF THE IAC #4

DRIVER CIRCUIT
BETWEEN PCM & IAC.
FIG. 1

KEY OFF, DISCONNECT
THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS
CONTROL MODULE DAMAGED, PUSHED NECESSARY .*
HARNESS CONNECTOR.** OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
IS THE RESISTANCE ES 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

Perform TEST DTC Before Proceeding

REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

POWERTRAIN
CONTROL
MODULE
TRANSMISSION OR/DB
CONTROL TP Sensor Signal E
MODULE THROTTLE
VT/WT
POSITION 5V Supply
SENSOR ) E
[§]
OR/DB 2_> l
E 7% TO OTHER
SENSORS
93
BK/LB BK/LB
Sensor Ground Sensor Ground

TO OTHER
SENSORS

80b27¢71

—ENGINE DTCs 1 of 1—

THROTTLE POSITON
SENSOR VOLTAGE LOW

—ENGINE DTCs 1 of 1—

THROTTLE POSITON
SENSOR VOLTAGE LOW

ATTHIS
TIMETHE
Chrysler Hex Code : $ 1a THE FAULT Chrysler Hex Code : $ 1a CONDITION
SAE Trouble Code : P 0122 EXISTS AT SAE Trouble Code : P 0122 / TO SET
THIS TIME THE FAULT
Starts Since Set: 0 / Starts Since Set : 4 / IS NOT
Global Good Trips: 0 Warm-up Cycle Counter: 0 PRESENT
80b34dci B80h34dc2
FIG. 1 FIG. 2
Name of code: Throttle Position Sensor Voltage Low TYPICAL
When monitored: With the ignition on.
Set condition: The TP sensor voltage at PCM cavity 35 goes - - - FREEZE FRAME - - -
below 0.2 volt for 0.7 seconds. FUEL SYSTEM STATUS : CLOSED LOOP
Theory of operation: The throttl iti tai LOAD VALUE £ 507%
y peration: The throttle position sensor contains a ENG COOLANT TMP DEG.  +193.4°F
potentiometer that is operated by the throttle blade shaft. As the SHORT TERM ADAPTIVE : +8.0 %
throttle plate rotates, the TP sensor provides a variable 0 to 5- LONG TERM ADAPTIVE : +9.0% RE:E‘EI%'IE_"I‘ETS
volt signal to PCM cavity 35. The voltage is directly propartional MAP VACUUM :10.0in VAC  mee=
: ; ENGINE RPM : 2200 RPM CONDITION WHEN
to throttle angle. When the throttle is fully open, the voltage is VEHICLE SPEED SENSR - 43 MPH FAULT OCCURRED
high. With this signal, the PCM can determine precise throttle Frz F CAUSED BY DTC - 6A (Hex)
position under all operating conditions. The TP sensor receives FrzFDTC PRICRITY  : 04
a 5-volt supply from PCM cavity 61. The sensor ground is provided F1 F2 F3
by PCM cavity 43. Help SYS Main
Possible causes:
> Sensor signal circuit shorted to ground
> Throttle position sensor failure
> Loss of 5-volt supply
> PCM failure 80b27¢f5
> Connector terminals
> Connector wires
80b27ca2
FIG. 3 FIG. 4
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TEST TC-26A| REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

Perform TEST DTC Before Proceeding

START TEST
TC-26A.

WITH THE DRB, READ

IS THE GLOBAL GOOD

TRIP DISPLAYED AND YES CONTINUE TEST

THE DTC'S. EQUAL TO 0? TC-26A ON THE
NEXT PAGE.
FIG.1 AND 2
NO

WITH THE DRB, READ
THE THROTTLE
POSITION SENSOR
(TP SENSOR)
VOLTAGE.

IS THE THROTTLE
POSITION SENSOR YES

CONTINUE TEST

WHILE MONITORING

THE DRB, SLOWLY

OPEN AND CLOSE THE
THROTTLE.

VOLTAGE BELOW 0.2 TC-26A ON THE
VOLT? NEXT PAGE.
NO
IS THE VOLTAGE NO REPLACE THE

CHANGE SMOOTH? THROTTLE POSITION

SENSOR.*

YES

STOP MOVING
LINKAGE. WIGGLE

MONITOR THE DRB

WAS THERE ANY
CHANGE IN THROTTLE| YHS OR CONNECTOR THAT

THROTTLE POSITION DISPLAY. POSITION SENSOR CAUSED THE VOLTAGE
SENSOR CONNECTOR VOLTAGE WHEN CHANGE.*
AND HARNESS. WIGGLED?
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS ES REPAIR AS
TO SET THE CODEIS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 3 CONNECTORS.
NO

USING THE DRB, GO TO
THE FREEZE FRAME
SCREEN. MAKE SURE

THE "CAUSED BY DTC"
HEX CODE MATCHES...

THE CODE ON DTC
SCREEN. UTILIZE
THIS INFO FOR

ADDED DIAGNOSTICS.
FIG. 4

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

TEST COMPLETE.*

INFORMATION ON
INTERMITTENT CODES

REPAIR THE HARNESS

*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

THROTTLE

POSITION SENSOR

CONNECTOR

CAV

FUNCTION

W N =

5-VOLT SUPPLY
TP SENSOR SIGNAL
SENSOR GROUND

FIG. 1

BObZ7c72

THROTTLE
POSITION SENSOR

CONNECTOR

3
CAV | COLOR | FUNCTION
1 | VI/WT | 5-VOLT SUPPLY
2 | OR/DB | TP SENSOR SIGNAL
3 | BK/LB | SENSOR GROUND

FIG. 2

50b04fa9
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TEST TC-26A

CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE LOW

TEST TC-26A WHILE MONITORING
CONTINUED FRO THE DRB, SLOWLY IS THE VOLTAGE NO REPLACE THE
THE PREVIOUS OPEN AND CLOSE THE——> CHANGE SMOOTH?, THROTTLE POSITION
PAGE. THROTTLE. SENSOR.*
YES
DISCONNECT THE USING A VOLTMETER,
THROTTLE POSITION MEASURE THE 5-VOLT IS THE VOLTAGE YES REPAIR THE OPEN

SENSOR HARNESS ——> SUPPLY CKT AT THE ——> BELOW 4.0 VOLTS?——> 5-VOLT SUPPLY
CONNECTOR.** TPS HARNESS CIRCUIT.
CONNECTOR.
NO
DISCONNECT THE TP
HARNESS CONNECTOR IS THE VOLTAGE YES REPLACE THE
WITH THE DRB, READ ABOVE 4.0 VOLTS? ——> THROTTLE POSITION
THE TP SENSOR SENSOR.*
VOLTAGE.
NO
KEY OFF. DISCONNECT
THE TRANSMISSION KEY ON. READ THE ISTHE VOLTAGE YES REPLACE THE
CONTROL MODULE** ——>  THROTTLE POSITION ——> ABOVE 4.0 VOLTS? ——> TRANSMISSION
SENSOR VOLTAGE. CONTROL MODULE.*
SEE GENERAL INFO 4.1
NO
KEY OFF. DISCONNECT MEASURE THE REPAIR THE
THE POWERTRAIN RESISTANCE BETWEE IS THE RESISTANCE YES THROTTLE POSITION
CONTROL MODULE ——>{ THE TP SENSOR SIGNAL BELOW 5.0 OHMS? ——>| SENSOR SIGNAL
HARNESS CONNECTOR.** CIRCUIT AND GROUND CIRCUIT FOR A
SEE GENERAL INFO 4.1 FIG.1 OR2 SHORT TO GROUND.*
NO
MEASURE THE AND THE SENSOR REPAIR THE SENSOR
RESISTANCE BETWEEN GROUND CIRCUIT. IS THE RESISTANCE YE$ SIGNAL CIRCUIT
THE TP SENSOR > > BELOW 5.0 OHMS? |—> SHORTED TO SENSOR

SIGNAL CIRCUIT...

FIG.1 OR2

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

Perform TEST DTC Before Proceeding

SENSOR VOLTAGE HIGH

POWERTRAIN
CONTROL
MODULE
TRANSMISSION OR/DB
CONTROL TP Sensor Signal E
MODULE THROTTLE
VT/WT
POSITION 5V Supply
SENSOR ) E
[§]
OR/DB 2_> l
E 7% TO OTHER
SENSORS
93
BK/LB BK/LB
Sensor Ground Sensor Ground

TO OTHER
SENSORS

80b27¢71

—ENGINE DTCs 1 of 1—

THROTTLE POSITON
SENSOR VOLTAGE HIGH

—ENGINE DTCs 1 of 1—

THROTTLE POSITON
SENSOR VOLTAGE HIGH

ATTHIS
TIME THE
Chrysler Hex Code : $ 1b THE FAULT Chrysler Hex Code : § 1b CONDITION
SAE Trouble Code : P 0123 EXISTS AT SAE Trouble Code : P 0123 / TO SET
THIS TIME THE FAULT
Starts Since Set : 0 / Starts Since Set : 4 / IS NOT
Global Good Trips: 0 Warm-up Cycle Counter: 0 PRESENT
80b34dc3 B0b34dcd
FIG. 1 FIG. 2
Name of code: Throttle Position Sensor Voltage High TYPICAL
When monitored: With the ignition on.
Set condition: The TP sensor voltage at PCM cavity 35 goes above — — - FREEZE FRAME - - -
4.5 volts for 0.7 seconds. FUEL SYSTEM STATUS : CLOSED LOOP
Theory of operation: The throtile position sensor contains a EﬁgDC\é)%IBENT P DEG: 501"/903 por
q H . + N
potentiometer that is operated by the thrgttle blade: shaft. As the SHORT TERM ADAPTIVE © +8.0 %
throttle plate rotates, the TP sensor provides a variable 0 to 5-volt LONG TERM ADAPTIVE - +9.0 % REPRESENTS
signal to PCM cavity 35. The voltage is directly proportional to throttle MAP VACUUM 10,0 in VAC  mememed VEHICLE
angle. When the throttle plate is at rest, the voltage is low. When the ENGINE RPM : 2200 RPM CONDITION WHEN
throttle is fully open, the voltage is high. With this signal, the PCM VEHICLE SPEED SENSR : 43 MPH FAULT OCCURRED
can determine precise throttle position under all operating conditions. Frz F CAUSED BY DTC  : 6A (Hex)
The TP sensor receives a 5-volt supply from PCM cavity 61. The FrzFDTC PRIORITY = 04
sensor ground is provided by PCM cavity 43. F F2 F3
Help SYS Main
Possible causes:
> Sensor signal circuit open
> Throttle position sensor failure
> Sensor ground circuit open
> PCM failure
> Connector terminals 80b27¢f5
> Connector wires
80b27ca3
FIG. 3 FIG. 4
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TEST TC-27A

REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH
Perform TEST DTC Before Proceeding

START TEST
TC-27A.

WITH THE DRB, READ

IS THE GLOBAL GOOD

TRIP DISPLAYED AND YES CONTINUE TEST

THE DTC'S. EQUAL TO 0? TC-27A ON THE
NEXT PAGE.
FIG.1 AND 2
NO

WITH THE DRB, READ
THE THROTTLE
POSITION SENSOR
(TP SENSOR)
VOLTAGE.

WHILE MONITORING

THE DRB, SLOWLY

OPEN AND CLOSE THE
THROTTLE.

IS THE THROTTLE
POSITION SENSOR YES CONTINUE TEST
VOLTAGE ABOVE 4.5 TC-27A ON THE
VOLTS? NEXT PAGE.
NO
IS THE VOLTAGE NO| REPLACE THE

CHANGE SMOOTH? THROTTLE POSITIO

SENSOR.*

YES

WIGGLE THE
THROTTLE POSITON

MONITOR THE DRB

WAS THERE ANY
CHANGE IN THROTTL|

REPAIR THE HARNES
ES ORCONNECTOR TH

m
s
L)

SENSOR CONNECTOR DISPLAY. POSITION SENSOR CAUSED THE VOLTAG
AND HARNESS. VOLTAGE WHEN CHANGE.*
WIGGLED?
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. 3 CONNECTORS.
NO

USING THE DRB, GO TO
THE FREEZE FRAME
SCREEN. MAKE SURE
THE "CAUSED BY DTC"
HEX CODE MATCHES...

THE CODE ON DTC
SCREEN. UTILIZE
THIS INFO FOR

ADDED DIAGNOSTICS.
FIG. 4

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-27A

CONTINUED - REPAIRING THROTTLE POSITION SENSOR VOLTAGE HIGH

=t POWERTRAIN
CONTROL MODULE
CONNECTORS
61
43
CAV |COLOR | FUNCTION
35 | ORDB | TP SENSOR SIGNAL
43 | BK/AB | SENSOR GROUND
61 | VT/WT [ 5-VOLT SUPPLY
THROTTLE
POSITION SENSOR
CONNECTOR
CAV [COLOR | FUNCTION
1 | VI'WT | 5-VOLT SUPPLY
2 | OR/DB | TP SENSOR SIGNAL | ¢
3 | BK/ILB | SENSOR GROUND 5 1 S0b27CT
FIG. 1
25k POWERTRAIN
CONTROL MODULE
CONNECTORS
61
43
CAV |COLOR | FUNCTION
35 | OR/DB | TP SENSOR SIGNAL
43 | BK/LB | SENSOR GROUND
61 | VT/WT | 5-VOLT SUPPLY
THROTTLE AN
POSITION SENSOR i \\
CONNECTOR TSNS A7
CAV |COLOR | FUNCTION O
1 | viwT | 5-vOLT SUPPLY 2
2 | ORDB | TP SENSOR SIGNAL 3
3 | BK/AB | SENSOR GROUND
80bdebfr

FIG. 2
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TEST TC-27A

CONTINUED - REPAIRING - THROTTLE POSITION SENSOR VOLTAGE HIGH

TEST TC-27A
CONTINUED FRO!
THE PREVIOUS

WHILE MONITIORING
THE DRB, SLOWLY

OPEN AND CLOSE THE——>

IS THE VOLTAGE ND
CHANGE SMOOTH?——>|

REPLACE THE
THROTTLE POSITION

PAGE. THROTTLE. SENSOR.*
YES
DISCONNECT THE MEASURE THE VOLTAGE REPAIR TP SENSOR
THROTTLE POSITION AT THE TP SENSOR IS THE VOLTAGE YES SIGNAL CIRCUIT
SENSOR HARNESS | ——> SIGNAL CIRCUIT IN ——>  ABOVE 6.0 VOLTS? ——> SHORTED TO
CONNECTOR.** THE TPS CONNECTOR. VOLTAGE.*
SEE GENERAL INFO 4.4 FIG.1 OR 2
NO
CONNECT A JUMPER USING THE DRB,
WIRE BETWEEN THE READ THE THROTTLE IS THE VOLTAGE ES REPLACE THE
TP SENSOR SIGNAL | ——>{ POSITION SENSOR ——> BELOW 1.0 VOLT? —> THROTTLE POSITION
CKT AND SENSOR GND VOLTAGE. SENSOR.*
CKT.FIG.1 OR2
NO
MOVE THE JUMPER WIRE
FROM THE SENSOR READ THE THROTTLE IS THE VOLTAGE YES REPAIR THE OPEN TP
GROUND CIRCUIT TOA |——>| POSITION SENSOR  ——> BELOW 1.0 VOLT? ——> SENSOR GROUND
GOOD ENGINE GROUND. VOLTAGE. CIRCUIT.*
FIG.1 OR 2
NO
DISCONNECT THE
POWERTRAIN CONTROL|
TURN IGNITION OFF. ——> MODULE HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER,

CIRCUIT AT THE TPS

REPAIR THE TP

MEASURE BETWEEN CONNECTOR. IS THE RESISTANCH ES SENSOR SIGNAL
THE 5-VOLT SUPPLY ——> ——> BELOW 5.0 OHMS? —> CIRCUIT SHORTED TQ
CIRCUIT AND THE TP THE 5-VOLT SUPPLY

SENSOR SIGNAL.. FIG.1 OR 2 CIRCUIT.*

NO
MEASURE THE FROM THE TP SENSOR
RESISTANCE OF THE CONNECTOR TO THE IS THE RESISTANCE YES REPLACE THE
TP SENSOR SIGNAL  ——> PCM CONNECTOR. [—> BELOW 5.0 OHMS? ——> POWERTRAIN CONTROL

CIRCUIT...

FIG.1 OR 2

MODULE.*

NO

REPAIR THE OPEN TP
SENSOR SIGNAL
CIRCUIT.*

*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

POWERTRAIN
CONTROL
MODULE TO OTHER SENSORS ENGINE
COOLANT
TEMPERATURE
BK/LB SENSOR
SENSOR GROUND
43
TN/BK
ENGINE COOLANT TEMPERATURE
SENSOR SIGNAL
26
80bdfb2d

Name of code: ECT Sensor Voltage Too Low

When monitored: With the ignition on.

Set condition: The engine coolant temperature sensor circuit voltage at PCM
cavity 26 goes below .5 volt for more than 3 seconds.

Theory of operation: The engine coolant temperature sensor is a negative
temperature coefficient (NTC) thermistor-type sensor (resistance varies
inversely with temperature). This means at cold temperatures its resistance is
high so the voltage signal will be high. As coclant temperature increases,
resistance decreases and the voltage will be low. This allows the sensor to
provide an analog voltage signal (0 to 5-volt) to PCM cavity 26.

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

Possible causes:

> Sensor signal shorted to ground

Sensor internally shorted

PCM failure

Connector terminals 2610204
Connector wires

VvV VvV

FIG. 1
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TEST TC-30A

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

START TEST
TC-30A.

NOTE: A SEVERE
OVERHEATING
CONDITION COULD
CAUSE THIS CODE TO
APPEAR.

START ENGINE. WITH
THE DRB, READ THE
ENGINE COOLANT

IS THE ENGINE
COOLANT YES
TEMPERATURE SENSQ

CONTINUE TEST
TC-30A ON THE

Ey)

TEMPERATURE SENSOF
(ECT) VOLTAGE.

VOLTAGE BELOW
0.5 VOLT?

NEXT PAGE,

NO

USE THE SCHEMATIC A
A GUIDE AND WIGGLE

192}

MONITOR THE DRB

WAS THERE ANY
ENGINE COOLANT

REPAIR THE HARNESS
YES OR CONNECTOR THAT

ENGINE COOLANT DISPLAY. TEMPERATURE SENSOF CAUSED THE VOLTAGE
TEMPERATURE SENSOR VOLTAGE CHANGE? CHANGE.*
CONNECTOR & 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 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-30A| CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO LOW

ENGINE COOLANT

TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION
1 TN/BK | ECT SENSOR SIGNAL
2 BK/LB |SENSOR GROUND

80b09853

FIG. 1
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TEST TC-30A

CONTINUED - REPAIRING - ECT SENSOR VOLTAGE TOO LOW

TEST TC-30A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY ON, ENGINE OFF.
DISCONNECT THE ECT
SENSOR HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.4

WITH THE DRB, READ REPLACE THE ENGINE
ENGINE COOLANT ISTHE ECT SENSOR YES COOLANT
TEMPERATURE SENSOR VOLTAGE ABOVE 4. TEMPERATURE
VOLTAGE. VOLTS? SENSOR.*
NO
KEY OFF, DISCONNECT USING AN OHMMETER, REPAIR THE SENSOR
THE POWERTRAIN MEASURE THE ECT IS THE RESISTANCE ES SIGNAL CIRCUIT FOR
CONTROL MODULE SENSOR SIGNAL BELOW 5.0 OHMS? A SHORT TO
HARNESS CONNECTOR.*¥ CIRCUIT TO GROUND. GROUND.*
SEE GENERAL INFO 4.1 FIG. 1
NO
USING AN OHMMETER, ECT SENSOR SIGNAL REPAIR THE ECT
MEASURE THE CIRCUIT AND THE IS THE RESISTANCE YES SENSOR SIGNAL
RESISTANCE BETWEEN ECT SENSOR GROUNID BELOW 5.0 OHMS? CIRCUIT SHORTED
THE... CIRCUIT. THE ECT SENSOR
FIG. 1 GROUND CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

TO

*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

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE TO OTHER SENSORS ENGINE
COOLANT
TEMPERATURE
BK/LB SENSOR
SENSOR GROUND
43
TN/BK
ENGINE COOLANT TEMPERATURE
SENSOR SIGNAL
26
80bdfb2d

Name of code: ECT Sensor Voltage Too High

When monitored: With the ignition on.

Set condition: The engine coolant temperature sensor circuit voltage at PCM
cavity 26 goes above 4.9 volts for more than 3 seconds.

Theory of operation: The engine coolant temperature sensor is a negative
temperature coefficient (NTC) thermistor-type sensor {resistance varies
inversely with temperature). This means at cold temperatures its resistance is
high so the voltage signal will be high. As coolant temperature increases,
resistance decreases and the voltage will be low. This allows the sensor to
provide an analog voltage signal {0 to 5-volt) to PCM cavity 26.

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

Possible causes:

Sensor signal circuit open

Sensor internally open

Sensor ground circuit open

PCM failure

Connector terminals 2610203
Connector wires

VVVV VY

FIG. 1
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TEST TC-31A| REPAIRING - ECT SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

START ENGINE. WITH
THE DRB, READ THE
ENGINE COOLANT

START TEST
TC-31A.

IS THE ENGINE
COOLANT

YES CONTINUE TEST

TEMPERATURE SENSO

TC-31A ON THE

TEMPERATURE (ECT) VOLTAGE ABOVE 4.5 NEXT PAGE.
SENSOR VOLTAGE. VOLTS?
NO

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

USE THE SCHEMATIC WAS THERE ANY REPAIR THE HARNESS
AS A GUIDE AND MONITOR THE DRB ENGINE COOLANT YES OR CONNECTOR THAT
WIGGLE THE ECT DISPLAY. TEMPERATURE SENSOEF CAUSED THE VOLTAGE

SENSOR CONNECTOR & VOLTAGE CHANGE? CHANGE.*

HARNESS.
NO

AT THIS TIME, THE USING THE

CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEM$ ES REPAIR AS

TO SET THE CODE IS GUIDE, INSPECT THE FOUND? NECESSARY.*

NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

TEST COMPLETE.*

INACTIVE TROUBLE
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

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

1 TN/BK |ECT SENSOR SIGNAL
2 BK/LB |SENSOR GROUND

FIG. 1

80b02853

ENGINE COOLANT
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

1 TN/BK | ECT SENSOR
SIGNAL
2 BK/LB | GROUND

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV | COLCR | FUNCTION

26 TN/BK | ECT SENSOR SIGNAL
43 BK/LB | SENSOR GROUND
FIG. 2

80b09866
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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 ECT

SENSOR HARNESS
CONNECTOR.**SEE
GENERAL INFO 4.0

KEY ON. WITH A
VOLTMETER, MEASURE
THE ECT SENSOR

SIGNAL...

AT THE ECT SENSOR
CONNECTOR.

FIG. 1

IS THE VOLTAGE
ABOVE 6.0 VOLTS?

YES

REPAIR THE ECT
SENSOR SIGNAL
SHORTED TO

VOLTAGE.*

NO

CONNECT A JUMPER WITH THE DRB, READ REPLACE THE ENGINE

WIRE BETWEEN THE THE ENGINE COOLANT IS THE VOLTAGE YES COOLANT
ECT SENSOR SIGNAL TEMPERATURE SENSO| BELOW 1.0 VOLT? TEMPERATURE
AND SENSOR GROUND VOLTAGE. SENSOR.*

CKT. FIG. 1
NO
MOVE THE JUMPER WITH THE DRB, READ
WIRE FROM THE THE ENGINE COOLANT IS THE VOLTAGE YES REPAIR THE OPEN

SENSOR GROUND TO

AN ENGINE GROUND.
FIG. 1

TEMPERATURE SENSOR

VOLTAGE.

BELOW 1.0 VOLT?|

SENSOR GROUND
CIRCUIT.*

NO

KEY OFF, DISCONNECT
THE POWERTRAIN

CONTROL MODULE
HARNESS CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER,
MEASURE THE ECT

SENSOR SIGNAL
CIRCUIT FROM THE ECJT
TOTHE PCM. FIG. 2

IS THE RESISTANCH

ES

BELOW 5.0 OHMS?

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

NO

REPAIR THE OPEN
ECT SENSOR SIGNAL

CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-32A| REPAIRING - 1/1 O2S STAYS AT CENTER

Perform TEST DTC Before Proceeding

1/1 RIGHT BANK UP

Name of code: 02 Sensor Stays at Center

When monitored: With the engine running for more than 2 minutes and
engine temperature greater than 170°.

Set condition: The cxygen sensor signal voltage is between 0.35 velt and
0.55 volt for 1.5 minutes.

Theory of operation: The oxygen sensoris a voltage generating device. The
PCM receives exhaust gas information from this 02 sensor. The sensor
detects exhaust gas content by a galvanic reation within the senscr that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output signals are
controlling the air/fuel ratio. Variations in the signal from this 02 sensor serve
as air/fuel ratic indicators. Changes in the sensor signal occur because the
air/fuel ratio is constantly changing. When oxygen content is low (rich mixture),
the voltage signal will be approximately 1 volt. When oxygen content is high
(lean mixture), the voltage signal will be low, approximately 0.1 volt.

Possible causes:

Sensor output wire open

02 sensor failurs

Powertrain control module failure

Dirt/moisture/grease causing voltage tracking in connector
Connector wires

v

vV VvV Vv

80b2439¢

POWERTRAIN

CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ L
LEFT BANK UP o
21 | 29
oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
gy L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
= TO ALT,
BK/DG . SRV AND
1/1 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-32A

REPAIRING - 1/1 O2S STAYS AT CENTER
Perform TEST DTC Before Proceeding

START TEST
TC-32A.

START THE ENGINE
AND ALLOW IT TO
REACH NORMAL
OPERATING
TEMPERATURE.

USING THE DRB IN
ACTUATOR TESTS,
SET THE ENGINE RPM

TO 1500.

WITH THE DRB, READ
THE 1/1 OXYGEN
SENSOR STATE.

IS THE 1/1 OXYGEN NO
SENSOR STATE

CONTINUE TEST
TC-32A ON THE

SWITCHING? NEXT PAGE.

YES

WIGGLE 1/1 OXYGEN
SENSOR CONNECTOR &

HARNESS.

WHILE WIGGLING THE

AT ANY TIME DOES REPAIR THE OPEN
THE 1/1 OXYGEN YES HARNESS OR CONNECTOR
SENSOR STATE ST. THAT CAUSED THE

HARNESS, MONITOF
THE DRB DISPLAY.

LOCKED AT CENTER? OXYGEN SENSOR STATE
TO STAY AT CENTER.*

NO

AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS
TO SET THE TROUBLE GUIDE, INSPECT THE FOUND? NECESSARY.*
CODE IS NOT PRESENT. WIRING AND
CONNECTORS.
NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

149

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-32A

CONTINUED - REPAIRING - 1/1 O2S STAYS AT CENTER

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

LG/RD J__I
LEFT BANK UP
21 [29 v — =
[
ASD RELAY LEFT BANK UP
E OUTPUT DG/OR
ity PDC-T
E SENSOR GROUND
< = TO ALT,
BK/DG "\x — SRV AND
11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

1/1 RIGHT BANK UP

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL

2/1 02S SIGNAL

2/2 028 SIGNAL

FIG. 1

wWhN =

80b1b45e

1/1 RIGHT BANK UP

OXYGEN SENSOR CONNECTOR

1 CAV | COLOR
1 BK

2 | OR/DG
3 | BK/OR

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 028 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS

COLCR FUNCTION

DG/OR | ASD RELAY (SENSE)

BK/OR | 1/1 028 RETURN

2/1 028 RETURN

2/1 028 SIGNAL

1/1 028 SIGNAL

1/2 SIGNAL RETURN

2/2 SIGNAL RETURN

1/2 028 SIGNAL

2/2 028 SIGNAL
80b1b45¢c

BK/LB

BK/DG
TN/WT

LG/RD
BK/DG
BK/LB

TN/WT
PK/WT




TEST TC-32A| CONTINUED - REPAIRING - 1/1 02S STAYS AT CENTER

TEST TC-32A
CONTINUED FRO|
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

DISCONNECT THE 1/1 IS ANY TERMINAL
02 SENSOR HARNESS DAMAGED, CORRODED, ES REPAIR AS
CONNECTOR.** PUSHED OUT OR NECESSARY .*
MISWIRED?
SEE GENERAL INFO 4.4
NO
USING AN OHMMETER,
MEASURE THE GROUND CIRCUIT AND IS THE RESISTANCE ES REPAIR THE OPEN
RESISTANCE BETWEEN ——>f GROUND. —> ABOVE 5.0 OHMS? ——> 1/1 02 SENSOR
THE 1/1 O2 SENSOR... GROUND CIRCUIT.*
FIG. 1
NO
KEY ON. CONNECT A USING THE DRB IN
JUMPER WIRE BETWEEN SENSORS, READ THE IS THE VOLTAGE ES REPLACE THE 1/1 Q2
THE 1/1 O2 SENSOR ——> 1/1 O2 SENSOR ——> ABOVE 1.0 VOLT? > SENSOR.*
SIGNAL CIRCUIT AND VOLTAGE.
B+. FIG. 1
NO
KEY OFF, DISCONNECT
THE PCM CONNECTOR DISCONNECT THE
HARNESS CONNECTOR.*——> JUMPER WIRE.
SEE GENERAL INFO 4.1
USING AN OHMMETER, ...FROM THE 1/1 O2
MEASURE THE 1/1 O2 SENSOR CONNECTOR TD IS THE RESISTANCE ES REPLACE THE
SENSOR SIGNAL ——> THE PCM CONNECTOR——> BELOW 5.0 OHMS? ——> POWERTRAIN CONTROL
CIRCUIT... MODULE.*
FIG. 2
NO
REPAIR THE OPEN
1/1 02 SENSOR
SIGNAL CIRCUIT .*
*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

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
TRANSMISSION OQUTPUT
CONTROL SPEED
MODULE LG/WT SENSOR
Qutput Speed
14 Sensor Signal 2
WT/OR
VSS Signal
66 58
CB/BK
13 Sensor Ground 1

80aet035

Name of code: No Vehicle Speed Sensor Signal

When monitored: With the engine running, transmission not in
park or neutral, brakes not applied, engine rpm greater than 1500.

Set condition: No signal from the vehicle speed sensor (TCM)
is present for more than 11 seconds for 2 consecutive trips.

Theory of operation: The vehicle speed sensor signal is provided
to the PCM by the TCM. The signal is calculated by the TCM
based on the output speed sensor signal and the speedometer
pinion factor. The PCM provides a 5-volt pull-up signal from
cavity 66 to TCM cavity 58. The sensor signal is created by

the TCM alternating the signal from 5V to 0.3V.

Possible causes:

> Open or shorted signal circuit

> Speedometer pinion factor not programmed
> QOutput speed senscr circuit problem

> Failed PCM

> Failed TCM

80b17177
FIG. 1
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TEST TC-35A

REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL
Perform TEST DTC Before Proceeding

START TEST
TC-35A.

RAISE THE DRIVE

WARNING: BE SURE
TO KEEP HANDS AND

WHEELS OFF THE
GROUND.

FEET CLEAR OF
ROTATING WHEELS.

START ENGINE. WITH
THE DRB, READ THE PUT TRANSMISSION DOES THE DRB NO CONTINUE TEST
VEHICLE SPEED IN ANY FORWARD DISPLAY ABOVE ZERG TC-35A ON THE
SENSOR. GEAR. KMH (MPH)? NEXT PAGE.
YES
AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE CODE IS
NOT PRESENT.
FIG. 1
USING THE
SCHEMATIC AS A CHECK FREEZE FRAMH WERE ANY PROBLEMS YES REPAIR AS

GUIDE, INSPECT THE DATA TO HELP FOUND? NECESSARY. *
WIRING AND DUPLICATE PROBLEM
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

TRANSMISSION
CONTROL MODULE
CONNECTOR

TERMINA_
END

WIRE AD

58
WT/OR
Vehicle

Speed Sensor
Signal

805e2add

FIG. 1
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TEST TC-35A

CONTINUED - REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

TEST TC-35A
CONTINUED FRO
THE PREVIOUS
PAGE.

WITH THE DRB, READ
THE EATX TROUBLE
CODES.

-

ARE ANY OF THE
CODES - 50 THROUGH

YES

REFER TO THE EATX
SERVICE/DIAGNOSTICS/

58 - PRESENT OR
PINION FACTOR NOT
PROGRAMMED?

NO

KEY OFF. DISCONNECT
THE TRANSMISSION

CONTROL MODULE
HARNESS CONNECTOR.*¢
SEE GENERAL INFO 4.1

TURN THE IGNITION
ON.

USING A VOLTMETER,
MEASURE THE VSS

SIGNAL AT THE...

TCM HARNESS
CONNECTOR CAVIT

58.

IS THE VOLTAGE
BETWEEN 4.0 AND

REFINEMENTS MANUA
FOR INSTRUCTIONS.

=3

D

CONTINUED TEST
TC-35AON T

6.0 VOLTS?

YES

NEXT PAGE.

CONNECT A JUMPER
WIRE TO THE VSS
SIGNAL CIRCUIT.

FIG. 1

KEY STILL ON. WITH
THE DRB, MONITOR VS§
IGNAL WHILE TAPPING

THE OTHER END OF THE
JUMPER TO GROUND.

T

DOES THE DRB

NO

DISPLAY MPH ABOVE
0?

REPLACE THE
POWERTRAIN CONTROL|
MODULE.

YES

PERFORM SPEED
SENSOR DIAGNOSTICS
IN EATX DIAGNOSTIC
MANUAL (TEST 56A,

57A, AND 58A).*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

155

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

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

TRANSMISSION
CONTROL MODULE
CONNECTOCR 58

CAV | COLOR | FUNCTION
58 | WT/OR | VSS SIGNAL CKT

POWERTRAIN
CONTROL
MODULE
CONNECTOR (C2)

66—

CAV | COLOR | FUNCTION
66 | WT/OR | VSS SIGNAL CKT

80b27c13
FIG. 1

TRANSMISSION
CONTROL MODULE
CONNECTOR

TERMINA_
END

WIRE =\D

58
WT/OR
Vehicle

Speed Sensor
Signal

805e2a4dd
FIG. 2
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TEST TC-35A| CONTINUED - REPAIRING - NO VEHICLE SPEED SENSOR SIGNAL

TEST TC-35A
CONTINUED FRO
THE PREVIOUS

CHECK FOR A SHORT

PAGE.

IS THE VOLTAGE YES TO VOLTAGE ON THE
ABOVE 6.0 IN THE VSS SIGNAL CKT. IF
PREVIOUS STEP? OK, REPLACE THE

PCM.*

NO

KEY OFF. DISCONNECT
THE PCM HARNESS

WITH AN OHMMETER,
MEASURE THE VSSY

IS THE RESISTANCE NO REPAIR THE OPEN

CONNECTOR.** SIGNAL CIRCUIT FROM BELOW 5.0 OHMS? VSS SIGNAL
THE TCM TO THE PCM. CIRCUIT.*
SEE GENERAL INFO 4.1 FIG. 1
YES

USING AN OHMMETER,
MEASURE BETWEEN TH
THE VSS SIGNAL
CIRCUIT AND GROUND.

FIG. 2

T

REPAIR THE SHORT
IS THE RESISTANCE| YES  TO GROUND IN THE

BELOW 5.0 OHMS? VSS SIGNAL
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-36A | REPAIRING - MAP SENSOR VOLTAGE TOO LOW
Perform TEST DTC Before Proceeding
2.7L
—_— GROUND POWERTRAIN
CONTROL
TO OTHER MODULE
SENSORS
BK/LB
SETI%%R Sensor Ground I EI
DG/RD
MAP Sensor Signal ‘
) % |
VTWT
5V Suppl ‘
pply I o1 |
TO TP SENSOR
80bdfb3e
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
| 37 o
TO OTHER
SENSORS
BK/LB

Sensor Ground

[4]
DG/RD
MAP Sensor Signal
| 36 <
VT/WT
5V Supply
TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

Name of code: MAP Sensor Voltage Too Low

When monitored: With engine rpm above 600 but less than
3500 and the TP sensor less than 1.2 volt.

Set condition: The MAP sensor signal voltage is below 1.2 volts
at start, or below .04 volt for 2.0 seconds with engine running.

Theory of aperation: This sensor measures manifold absolute
pressure and ambient barometric pressure within the manifold.

It provides a C to 5-volt signal to PCM cavity 36. The MAP
sensor puts out a low voltage signal (0.5 to 1.8 volts) at idle when
the manifold vacuum is high, and a higher voltage signal

(3.9 to 4.8 volts) at deep throttle when the manifold vacuum is
low. The MAP receives a 5-volt supply from PCM cavity 61;
voltage may vary from 4.8 to 5.1 volts. The sensor ground is
provided by PCM cavity 43.

Possible causes:
> Open 5-volt supply circuit

> Signal circuit shorted to the ground
> Failed sensor

> PCM failure

> Connector terminals

> Connector wires

FIG. 1 80b27d23
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TEST TC-36A

Perform TEST DTC Before Proceeding

REPAIRING - MAP SENSOR VOLTAGE TOO LOW

START TEST
TC-36A.

WITH THE DRB, READ
THE MAP SENSOR
VOLTAGE.

IS THE MAP SENSOR
VOLTAGE BELOW
0.4 VOLT?

YES

NO

START ENGINE, WITH
THE DRB, READ THE
MAP SENSOR

VOLTAGE.

IS THE MAP SENSOR
VOLTAGE BELOW
0.4 VOLT?

YES|

NO

TURN IGNITION ON,
(ENGINE OFF)

WITH THE DRB, READ
THE MAP SENSOR
VOLTAGE.

IS THE MAP SENSOR
VOLTAGE BELOW
0.4 VOLT?

IYES

NO

CONTINUE TEST
TC-36A ON THE
NEXT PAGE.

CONTINUE TEST
TC-36A ON THE,
NEXT PAGE.

CONTINUE TEST
TC-36A ON THE
NEXT PAGE.

START ENGINE.

DID MAP VOLTAGE

REPAIR THE HARNES

L UJ

REFER TO GEN INFO
3.3.2 FOR

WIGGLE MAP SENSOR MONITOR THE DRB DROP BELOW 0.2 YES OR CONNECTOR T
CONNECTOR & HARNESS: DISPLAY. VOLTS WHILE CAUSED THE VOLTAGE
WIGGLING? CHANGE.*
SEE GENERAL INFO 4.4
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WEREY PROBLEMS YEB REPAIR AS
TO SET THE CODEIS GUIDE, INSPECT THE FOUND? NECESSARY.*
NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

INFORMATION ON
INACTIVE TROUBLE
CODES.

TEST COMPLETE.*

AT

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

159

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-36A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW

MAP SENSOR

//>>\\/// /
N = =

4180501

CAV | COLOR | FUNCTION

A BK/LB | SENSOR GROUND
B VTWT | 5-VOLT SUPPLY
C DG/RD | MAP SENSOR SIGNAL

FIG. 1

IAT/MAP SENSOR

CONNECTOR

CAV COLOR FUNCTION

BK/LB SENSOR GROUND
BK/RD INTAKE AIR TEMP SENSOR SIGNAL

VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

oo w>

80531038
FIG. 2
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TEST TC-36A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO LOW

TEST TC-36A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE MAP SENSOR

HARNESS CONNECTOR.

SEE GENERAL INFO 4.4

*

KEY ON, USE THE IS THE MAP SENSOR YES REPLACE THE MAP
DRB TO READ MAP VOLTAGE ABOVE |—> SENSOR.*
SENSOR VOLTAGE. 4.0 VOLTS?
NO
USING A VOLTMETER, AT THE MAP SENSOR
MEASURE THE CONNECTOR. IS THE VOLTAGE ES REPAIR THE OPEN

VOLTAGE OF THE MAP ——> —> BELOW 4.0 VOLTS? ——> MAP SENSOR 5-VOLT

SENSOR 5-VOLT SUPPLY CIRCUIT.*
SUPPLY CIRCUIT... FIG.1 OR 2

NO

DISCONNECT THE
POWERTRAIN CONTROL|

USE AN OHMMETER |

TURN IGNITION OFF. > MODULE.** ——> THE FOLLOWING
SEE GENERAL INFO 4.1
MEASURE THE THE MAP SENSOR REPAIR MAP SENSQOR
RESISTANCE GROUND CIRCUIT. IS THE RESISTANCE YES SIGNAL CIRCUIT
BETWEEN THE MAP ——> > BELOW 5.0 OHMS? ——>| SHORTED TO MAP
SENSOR SIGNAL SENSOR GROUND
CIRCUIT AND... FIG.1 OR2 CIRCUIT.*
NO
USING AN OHMMETER, AT THE MAP SENSOR| REPAIR THE MAP
MEASURE THE CONNECTOR TO IS THE RESISTANCH ES SENSOR SIGNAL
RESISTANCE OF > GROUND. —> BELOW 5.0 OHMS? ——> CIRCUIT FOR A
THE MAP SENSOR SHORT TO GROUND.*
SIGNAL CIRCUIT... FIG.1 OR2

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
2.7L
E— GROUND POWERTRAIN
CONTROL
TO OTHER MODULE
SENSORS
BK/LB
SETI%%R Sensor Ground I EI
DG/RD
MAP Sensor Signal ‘
) ]
VT/WT
5V Suppl ‘
pply I o1 |
TO TP SENSOR
80b4fb3e
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
| 37 Q
TO OTHER
SENSORS
BK/LB

Sensor Ground

[4]
DG/RD
MAP Sensor Signal
| 36 <
VT/WT
5V Supply
TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

Name of code: MAP Sensor Voltage Too High

When monitored: With engine rpom above 600 but less than 3500
and the TP sensor voltage less than 1 volt.

Set condition: The MAP sensor signal voltage is greater than 4.9
volts at start or with the engine running for 2.0 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 cavity 36. 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 is low. The MAP receives a 5-volt

supply from PCM cavity 61; voltage may vary from 4.8 to 5.1 volts.

The sensor ground is provided by PCM cavity 43.

Possible causes:

> Signal circuit open

> Sensor open internally

> Sensor ground circuit

> Sensor signal circuit shorted to voltage
> PCM failure

= Connector terminals

=

Connector wires
80b27d26
FIG. 1

162




TEST TC-37A

Perform TEST DTC Before Proceeding

REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

START TEST
TC-37A.

WITH THE DRB, READ
THE MAP SENSOR

VOLTAGE.

IS THE MAP SENSOR
VOLTAGE ABOVE 4.6
VOLTS?

YES

CONTINUE TEST
TC-37A ON THE

NEXT PAGE.

NO

START ENGINE, WIGGLHE

MAP SENSOR CONNECTOR MONITOR THE DRE

DID VOLTAGE ¢

50

REPAIR THE HARNESS
YES OR CONNECTOR

& HARNESS. DISPLAY. ABOVE 4.6 VOLTS CAUSED THE VOLTAGE
WHEN WIGGLED? CHANGE.*
SEE GENERAL INFO 4.4
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS ES REPAIR AS

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

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

INACTIVE TROUBLE
CODES.

TEST COMPLETE.*

THAT

*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

MAP SENSOR

//>>\\/// /
N = =

4180501

CAV | COLOR | FUNCTION

A BK/LB | SENSOR GROUND
B VTWT | 5-VOLT SUPPLY
C DG/RD | MAP SENSOR SIGNAL

FIG. 1

IAT/MAP SENSOR

CONNECTOR

CAV COLOR FUNCTION

BK/LB SENSOR GROUND
BK/RD INTAKE AIR TEMP SENSOR SIGNAL

VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

oo w>

80531038
FIG. 2
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TEST TC-37A

CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

TEST TC-37A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

DISCONNECT THE MAP NOTE: MAP SENSOR
SENSOR ELECTRICAL VOLTAGE ONLY
CONNECTOR.** UPDATES WHEN KEY

IS CYCLED OFF AND

SEE GENERAL INFO 4.4 ON.

KEY ON, USING A AT MAP SENSOR REPAIR THE MAP
VOLTMETER MEASURE CONNECTOR. IS VOLTAGE ABOVE YES SENSOR SIGNAL
THE VOLTAGE OF THE 5.0 VOLTS? CIRCUIT SHORTED TO
MAP SENSOR SIGNAL VOLTAGE.*

CIRCUIT... FIG.1 OR 2
NO
KEY OFF, CONNECT A
JUMPER WIRE BETWEEN KEY ON. WITH THE IS THE VOLTAGE ES REPLACE THE MAP
THE SENSOR SIGNAL DRB, READ THE MAP BELOW 1.0 VOLT? SENSOR.*
AND SENSOR GND CKTS. SENSOR VOLTAGE.
FIG.1 OR2
NO

KEY OFF, MOVE THE
JUMPER WIRE FROM

KEY ON, READ THE

ISTHE MAP SENSOR YES REPAIRHE OPEN

SENSOR GROUND CKT MAP SENSOR VOLTAGE BELOW 16 MAP SENSOR GROUND
TO ENGINE GROUND. VOLTAGE. VOLT? CIRCUIT.*
FIG.1 OR2
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

POWERTRAIN

CONTROL
MODULE
CONNECTORS
CAV | COLOR FUNCTION
36 DG/RD MAP SENSOR SIGNAL
43 BK/LB SENSOR GROUND
61 VT/WT 5-VOLT SUPPLY
MAP SENSOR CONNECTOR
CAV COLOR FUNCTION
A BK/LB SENSOR
GROUND
B VTMWT 5-vOLT SUPPLY
C DG/RD MAP SENSOR
SIGNAL B 80b27d06
FIG. 1
35L
POWERTRAIN

CONTROL MODULE

CONNECTORS

COLOR FUNCTION
DG/RD MAP SENSOR SIGNAL
BK/RD IAT SENSOR SKGMAL
BK/LB SENSOR GROUND

61 VT/WT 5-VOLT SUPPLY

MAP / INTAKE

AIR TEMP SENSOR
CONNECTOR
CAV | COLOR FUNCTION

A BK/LB SENSCOR GROUND

B BK/RD INTAKE AIR TEMP SIGNAL

Cc VT/WT 5-VOLT SUPPLY

D DG/RD MAP SENSOR SIGNAL

FIG. 2

80p27d07
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TEST TC-37A| CONTINUED - REPAIRING - MAP SENSOR VOLTAGE TOO HIGH

TEST TC-37A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE POWERTRAIN
CONTROL MODULE

SEE GENERAL INFO 4.4

HARNESS CONNECTOR.*¥

MEASURE THE MAP
USE AN OHMMETER IN SENSOR SIGNAL IS THE RESISTANCE YES REPLACE THE
THE FOLLOWING CIRCUIT FOR BELOW 5.0 OHMS? POWERTRAIN CONTROL
STEP. RESISTANCE. MODULE.*
FIG.1 OR2
NO

REPAIR THE OPEN
MAP SENSOR SIGNAL
CIRCUIT.*

*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
2.7L
—_— GROUND POWERTRAIN
CONTROL
TO OTHER MODULE
SENSORS
BK/LB
SETI%%R Sensor Ground I EI
DG/RD
MAP Sensor Signal ‘
) %]
VTWT
5V Suppl ‘
pply I o1 |
TO TP SENSOR
80bdfb3e
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
| 37 o
TO OTHER
SENSORS
BK/LB

Sensor Ground

DG/RD
MAP Sensor Signal

E
(3] \
[&]

VT/WT
5V Supply
TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

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

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

Set condition: Too small a difference is seen between barometric
pressure at ignition on and manifold vacuum {(engine running) for 1.76
seconds.

Theory of operation: This sensor measures manifold absolute
pressure and ambient barometric pressure within the manifold. It
provides a 0 to 5-volt signal to PCM cavity 36. The MAP sensor puts
out a low voltage signal (0.5 to 1.8 volts) at idle when the manifold
vacuum is high, and a higher voltage signal (3.9 to 4.8 volts) at deep
throttle when the manifold vacuum is low. The MAP receives a 5-volt
supply from PCM cavity 61; voltage may vary from 4.8 to 5.1 volts. The
sensor ground is provided by PCM cavity 43.

Possible causes:

Restricted or leaking vacuum/pressure to MAP sensor
Ice in sensor or passage

Failed sensor

PCM failure

Connector terminals

. 2620103
Connector wires
FIG. 1

VVVVVYV
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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 YES PERFORM TEST

—> SENSOR VOLTAGE TOO TC-36A

LOW CODE SET?

NO

START ENGINE, AND DOES THE DRB DISPLA
ALLOW ENGINE TO WITH THE DRB, READ "NO CHANGE IN MAP YES CONTINUE TEST
IDLE FOR 30 —> CODES. —> FROM START TO RUN" TC-39A ON NEXT
SECONDS. WITH A START RUN PAGE.
COUNT OF ZERO?
NO
WITH THE ENGINE
NOTE: THE ENGINE WITH THE DRB, SET RPM AT 1500, READ
IS STILL RUNNING. —> THE ENGINE SPEED > MAP SENSOR
TO 1500 RPM. VOLTAGE.
WHILE MONITORING THE| REPAIR THE WIRING
VOLTAGE, WIGGLE THE DID THE ENGINE YE$ OR CONNECTOR
WIRING FROM THE MAP STALL OR VOLTAGE ——> DEFECT BETWEEN THE
SENSOR TO PCM. BECOME ERRATIC? MAP SENSOR AND THE
SEE GENERAL INFO 4.4 PCM.*
NO

STOP ACTUATION,
WHILE MONITORING
THE DRB DISPLAY,

AT THIS TIME, THE
DID THE VACUUM YES CONDITION REQUIRED
DROP RAPIDLY BELOW ——> TO SET THE CODEIS

SNAP THE THROTTLE
OPEN AND CLOSED.

3.0? NOT PRESENT. TEST
COMPLETE.* FIG. 1

NO

INSPECT CONDITION OF|
INTAKE MANIFOLD AND

IS THERE A REPAIR THE
RESTRICTION OR YE$ RESTRICTED OR

MAP SENSOR VACUUM
PORTS.
SEE GENERAL INFO 4.4

DEFECT IN THE —> DEFECTIVE VACUUM
VACUUM PORTS? PORTS.*

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

MAP SENSOR

//>>\\/// /
N = =

4180501

CAV | COLOR | FUNCTION

A BK/LB | SENSOR GROUND
B VTWT | 5-VOLT SUPPLY
C DG/RD | MAP SENSOR SIGNAL

FIG. 1

IAT/MAP SENSOR

CONNECTOR

CAV COLOR FUNCTION

BK/LB SENSOR GROUND
BK/RD INTAKE AIR TEMP SENSOR SIGNAL

VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

oo w>

80531038
FIG. 2
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TEST TC-39A| CONTINUED - REPAIRING - NO CHANGE IN MAP FROM START TO RUN

TEST TC-39A
CONTINUED FROM
PREVIOUSPAGE.

IGNITION KEY ON.
(ENGINE OFF)

REMOVE MAP SENSOR REMOVE THE
AND INSPECT WAS THERE A YES RESTRICTION AND
FOR VACUUM RESTRICTION? REINSTALL THE MAP
RESTRICTIONS. SENSOR.*
SEE GENERAL INFO 4.4
NO
MAP SENSOR 5-VOLT
USING A VOLTMETER, SUPPLY CIRCUIT AT IS THE VOLTAGE NO REPAIR THE OPEN
MEASURE THE MAP SENSOR ABOVE 4.0 VOLTS? MAP SENSOR 5-VOLT
VOLTAGE OF THE... CONNECTOR. SUPPLY CIRCUIT .*
FIG.1 OR2
YES

REPLACE THE MAP
SENSOR.*

*Perform Verification TEST VER-2A.

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

Perform TEST DTC Before Proceeding

REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Name ofcode: No Crank Reference Signal at PCM

When monitored: Withtheigniticn in either the startor run position and
battery voltage between 4-15 volts.

Set condition: No crankshaft position sensor signal is detected when
engine vacuum is present or cam signals are present.

Theory of operation: The crankshaft position sensor is a hall-effect
type sensor usedtodetectthe crankshaft's speed and position. The PCM
supplies 8 volts and a sensor ground to the CKP sensor. The crankshaft
position sensor signal circuit has a 5-volt pull-up from the PCM. The
sensor signal is created by the slots cutin the flywheel passing under the
sensor. When a slot is under the sensor, the signal is high (5v). When
the metal between the slots is under the sensor, the signal is low (0.3v).

Possible causes:

POWERTRAIN
CONTROL
MODULE TN/YL
IE CMP Sensor Signal 5V
OR
E 8V Supply
GY/BK

CKP Sensor Signal 5V

]
%]

> Open or shorted 8-volt supply circuit CRANKSHAFT g
> Open senscr ground POSITION
> Open or shorted signal circuit SENSOR
> Excessive clearance between the sensor and flywheel BK/LB CAMSHAFT
> Damaged flywheel Sensor Ground PQOSITION
> Failed sensor SENSOR
> Failed PCM 2660406 80b27¢75
POWERTRAIN RED DRB/LABSCOPE
CONTROL SCOPE i
MODULE LEAD [€<20ms/Div -
TNYL v : : : : : : -
23 CMP Sensor Signal 5V : : : : : : : :
OH : : : : : : : :
8V Supply : . . . . . . .
44 . 6 HEERE taaaad e e LR e T e ..
[« NCEHOOEEOHOF
: - : : * GOOD CRANK
GY/BK ' . . SENSOR LAB SCOPE
IE CKP Sensor SignabVl 4i- . PATTERN
: * GROUPED AS 4-5-4
43 : :
RED SCOPE DRBY . :
LEAD LABSCOPE . :
2: B
BKILD :
Sensor Ground :
0:
CRANKSHAFT CAMSHAFT .
POSITION POSITION
SENSOR SENSOR
Chant’ ... S S
HELP VOLTAGE RECORD CURSOR
80b29fag 80b29fcO
FIG. 1 FIG. 2
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TEST TC-40A

REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM
Perform TEST DTC Before Proceeding

START TEST
TC-40A.

CYCLE THE IGNITION
OFF, THEN ON.

ATTEMPT TO START
THE ENGINE...

l

WITH THE DRB IN READ THE CURRENT DID ONLY THE CMP YES CONTINUE TES
INPUT/QUTPUT CMP AND CKP STATE CHANGE? TC-40A ON THE
DISPLAY... STATES. NEXT PAGE.
NO
DID ONLY THE CKP YES PERFORM TES
STATE CHANGE? TC-1A.
NO
DOES THE CKP AND NO PERFORM TES

THE CMP SENSORS
STATE CHANGE?

TC-40D.

YES

WIGGLE THE WIRING

DID THE ENGINE REPAIR CIRCUIT AS

IF NOT ALREADY HARNESS FROM CMP & MISS OR DIE OUT ES NECESSARY WHERE
RUNNING, START THE ——>{ CKP SENSORS TO THH WHEN WIGGLING ——> WIGGLING CAUSED
ENGINE. POWERTRAIN CONTROL| WIRES? THE ENGINE TO MISS
ORDIE OUT.*
NO
WITH THE DRB IN WHILE THE ENGINE WERE THERE ANY CHECK HARNESS AND
THE LAB SCOPE, IS RUNNING, WIGGLE IRREGULARITIES IN YE CONNECTORS
PROBE THE CRANK ——> THE WIRE HARNESS——> THE LAB SCOPE——> CAREFULLY, IF O
SENSOR SIGNAL WIRE AND CONNECTORS. PATTERN? REPLACE THE CRAN
FIG. 1 FIG. 2 SENSOR.*
NO
KEY OFF, CONNECT KEY ON,DO NOT
THE LAB SCOPE TO START THE ENGINE, DID THE CAM SENSOR |YES REPLACE THE CAM
THE CAM SENSOR ——>f LOOK FOR ANY ——>f GENERATE ANY ——>| SENSOR.*
PULSES GENERATED PULSES?
FIG. 1 BY THE CAM SENSOR.
NO

REFER TO GENERAL
INFO 3.3.2 FOR
INFORMATION ON

INACTIVE CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-40A| CONTINUED - REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

CRANKSHAFT
POSITION SENSOR
CONNECTOR

CAV |COLOR| FUNCTION

GY/BK | CKP SENSOR SIGNAL 5V
SENSOR GROUND
OR | 8-VOLT SUPPLY

WN =
Y
&
—
By

80h27c63

FIG. 1
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TEST TC-40A

CONTINUED - REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

TEST TC-40A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

DISCONNECT THE CRAN
POSITION (CKP)
SENSOR CONNECTOR.**

SEE GENERAL INFO 4.4

TURN IGNITION ON.

USING A VOLTMETER,

MEASURE THE VOLTAGE IS THE VOLTAGE NQ PERFORM TEST
FROM THE 8-VOLT ABOVE 7.0 VOLTS? TC-40B.
SUPPLY CIRCUIT.

FIG. 1
YES

CONNECT ONE END OF

A JUMPER WIRE TO
TURN IGNITION OFF. THE CRANK POSITION

SIGNAL CIRCUIT.
FIG. 1
TURN IGNITION ON. THEN TAP THE OTHER
WITH THE DRB, END OF THE JUMPER DOES THE CKP STATE NO CONTINUE TEST

MONITOR THE
CURRENT CKP
STATE...

TO SENSOR GROUND
SEVERAL TIMES.
FIG. 1

CHANGE TO PRESEN]

Y

TC-40A ON THE,
NEXT PAGE.

YES

PERFORM TEST

TC-40C.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-40A| CONTINUED - REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

POWERTRAIN
CONTROL
MODULE TN/YL

CMP Sensor Signal 5V

OR
8V Supply

GY/BK
CKP Senscr Signal 5V

33

44

32

43

CRANKSHAFT
POSITION
SENSOR

BK/LB CAMSHAFT

Sensor Ground POSITION
SENSOR

80b27c75

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV | COLOR | FUNCTION

32 GY/BK | CKP SENSOR SIGNAL
43 BK/LB | SENSOR GROUND
44 OR 8-VOLT SUPPLY

CRANKSHAFT
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

GY/BK | CKP SENSOR SIGNAL
BK/LB | SENSOR GROUND
3 OR 8-VOLT SUPPLY

Py —

BObZ7c/h

FIG. 1
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TEST TC-40A

CONTINUED - REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

TEST TC-40A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

REMOVE JUMPER
WIRE.

USING A 12VOLT REPAIR THE OPEN OR
TEST LIGHT, WITH THE OTHER DOES THE TEST NO HIGH RESISTANCE
CONNECT ONE END TG END, TOUCH THE ——> LIGHT ILLUMINATE ——> SENSOR GROUND

A 12V SOURCE... SENSOR GROUND. BRIGHT? CIRCUIT.*
YES
DISCONNECT THE USING AN OHMMETER
POWERTRAIN CONTROL MEASURE THE CKP
MODULE HARNESS ——> SENSOR SIGNAL
CONNECTOR.** CIRCUIT...
SEE GENERAL INFO 4.1
FROM THE CKP SENSOR REPAIR THE SENSOR
CONNECTOR TO THE PGQM IS THE RESISTANCE O  SIGNAL CIRCUIT FOR
CONNECTOR. BELOW 5.0 OHMS? ——> AN OPEN OR HIGH
RESISTANCE
FIG. 1 CONDITION.*
YES
USING AN OHMMETER, AND GROUND FROM TEST ALL POWER AND
MEASURE BETWEEN EITHER CONNECTOR IS THE RESISTANCE O GROUND CIRCUITS A

THE CKP SENSOR
SIGNAL CIRCUIT...

BELOW 5.0 OHMS? THE POWERTRAI
CONTROL MODULE

FIG. 1 EFORE NEXT REPAIR.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

REPAIR THE CKP
SENSOR SIGNAL CKT
FOR A SHORT TO
GROUND.*

*Perform Verification TEST VER-

2A. *Check connectors - Clean / repair as necessary.
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TEST TC-40B | REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST TC-40A Before Proceeding

CRANKSHAFT
POSITION SENSOR
CONNECTOR

CAV|COLOR| FUNCTION
1 | GY/BK | CKP SENSOR SIGNAL 5V
2 | BK/LB | SENSOR GROUND
3 OR | 8-VOLT SUPPLY
80b270c63
FIG. 1
POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV | COLOR | FUNCTION

32 GY/BK | CKP SENSOR SIGNAL
43 BK/LB | SENSOR GROUND
44 OR 8-VOLT SUPPLY

CRANKSHAFT
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

GY/BK | CKP SENSOR SIGNAL
BK/LB | SENSOR GROUND
3 OR 8-VOLT SUPPLY

Py —

FIG. 2

BObZ7c/h
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TEST TC-40B | REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST TC-40A Before Proceeding

START TEST
TC-40B.

TURN IGNITION OFF.
DISCONNECT THE CMP
SENSOR HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.4

TURN IGNITION ON. CIRCUIT IN THE CKP
SENSOR CONNECTOR. IS THE VOLTAGE YES REPLACE THE
USING A VOLTMETER, ABOVE 7.0 VOLTS? CAMSHAFT POSITION
MEASURE THE 8-VOLT SENSOR.*
SUPPLY... FIG. 1
NO

TURN IGNITION OFF.

DISCONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER, CIRCUIT AND GROUND REPAIR THE 8-VOLT
MEASURE BETWEEN AT THE CKP SENSOR IS THE RESISTANCE YES SUPPLY CIRCUIT FOR
THE 8-VOLT CONNECTOR. BELOW 5.0 OHMS? A SHORT TO
SUPPLY... GROUND.*
FIG. 1
NO
FROM THE CKP
USING AN OHMMETER SENSOR CONNECTOR IS THE RESISTANCE NO REPAIR THE OPEN
MEASURE THE 8-VOLT TO THE PCM BELOW 5.0 OHMS? 8-VOLT SUPPLY
SUPPLY CIRCUIT... CONNECTOR. CIRCUIT.*
FIG. 2
YES

TEST THE POWER AND
GROUND CIRCUITS AT

REPLACE THE

THE PCM BEFORE THE
NEXT REPAIR.*

POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

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

REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

~/ 1/1 CATALYTIC
" /CONVERTER

80b57441




TEST TC-40C| REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

REMOVHHE
CRANKSHAFT POSITION
(CKP) SENSOR HARNESS
CONNECTOR.
FIG. 1

START TEST
TC-40C.

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-40D| REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST TC-40A Before Proceeding

POWERTRAIN
CONTROL
MODULE TN/YL
3 CMP Sensor Signal 5V
OR
a4 8V Supply °
GY/BK
CKP Sensor Signal 5V
32
43
R
CRANKSHAFT
POSITION
SENSCOR
BK/LB CAMSHAFT
Sensor Ground POSITION
SENSOR
80b27c75
POWERTRAIN
CONTROL MODULE
CONNECTORS
CRANKSHAFT
POSITION SENSOR
CONNECTOR
CAV | COLOR | FUNCTION
32 GY/BK CKP SENSOR SIGNAL
43 BK/LB SENSOR GROUND
44 OR 8-VOLT SUPPLY
CRANKSHAFT
3 POSITION SENSOR
CONNECTOR
CAV|COLOR| FUNCTION CAV [ COLOR | FUNCTION
1 | GY/BK | CKP SENSOR SIGNAL 5V 1 GY/BK | CKP SENSOR SIGNAL
2 | BK/LB | SENSOR GROUND 2 BK/LB | SENSOR GROUND
3 OR 8-VOLT SUPPLY 3 OR 8-VOLT SUPPLY

FIG. 1

80027663

FIG. 2

80b27¢c7b
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TEST TC-40D| REPAIRING - NO CRANK REFERENCE SIGNAL AT PCM

Perform TEST TC-40A Before Proceeding

TURN IGNITION OFF.
START TEST DISCONNECT THE CKP
TC-40D. SENSOR HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.4

|

KEY ON. USING A
VOLTMETER, MEASURE IS THE VOLTAGE N REPAIR THE OPEN IN
VOLTAGE OF THE ABOVE 7.0 VOLTS? THE 8-VOLT SUPPLY
8-VOLT SUPPLY CIRCUIT *
CIRCUIT. FIG. 1
YES
DISCONNECT THE CMP CIRCUIT IN THE CKP
SENSOR. SENSOR CONNECTOR. IS THE VOLTAGE YES REPLACE THE
USING A VOLTMETER, —> —> ABOVE 7.0 VOLTS? ——>{ CAMSHAFT POSITION
MEASURE THE 8-VOLT SENSOR.*
SUPPLY... FIG. 1
NO

DISCONNECT THE
POWERTRAIN CONTROL|
TURN IGNITION OFF. —>{ MODULE HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER, CIRCUIT AND GROUND REPAIR THE 8-VOLT
MEASURE BETWEEN AT THE CKP SENSOR IS THE RESISTANCE O  SUPPLY CIRCUIT FOR
THE 8-VOLT —> CONNECTOR. —> BELOW 5.0 OHMS? |—> A SHORT TO

SUPPLY... GROUND.*
FIG. 1
YES
FROM THE CKP
USING AN OHMMETER SENSOR CONNECTOH IS THE RESISTANCE [e] REPAIR THE OPEN
MEASURE THE 8-VOLT ——> TO THE PCM —> BELOW 5.0 OHMS? ——> 8-VOLT SUPPLY
SUPPLY CIRCUIT... CONNECTOR. CIRCUIT.*
FIG. 2
YES
TURN IGNITION OFF. USING AN OHMMETER,
CKP AND CMP SENSOR MEASURE THE SENSOR IS THE RESISTANGE NO REPAIR THE OPE
HARNESS CONNECTORS—> GROUND CIRCUIT TQ——> BELOW 5.0 OHMS?——> SENSOR GROUND
STILL GROUND. CIRCUIT.
DISCONNECTED. FIG. 1
YES

TEST THE POWER AND
GROUND CIRCUITS AT

REPLACE THE

THE PCM BEFORE THE
NEXT REPAIR.*

POWERTRAIN CONTROL|
DULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-41A

Perform TEST DTC Before Proceeding

REPAIRING - IGNITION COIL #3 PRIMARY CIRCUIT

L
7

AUTO
SHUTDOWN
RELAY

T0
0 INJ/COIL INJECTORS
il FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+\_ro >
MODULE | e e hd
.s ) ]
. » TN/RD Coil !
| #1 9
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 d #05' —9 J_+ NQ. 1
3 TN/PK Coil ;
#2 -
‘ I
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
R TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #3

2
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 | TN/OR | COIL ON PLUG DRIVER #3
80b4b73a 80b27ccd
FIG. 1 FIG. 2
COIL ON PLUG POWERTRAIN
CONNECTOR #3
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 |TN/OR ILON PL DRIVER #
/OR | COIL © e 8 CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAI N 1 TNLG ISMITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER
CONTROL MODULE 2 “N/OR IZMITION COIL 43 CRIVER 24 DBILG KNgCK SENSOR RETURN (2.5
3 TN/PK IGMITION COIL #z CRIVER 25 BKNT KNOCK SENSOR SIGNAL
coN N ECTOR 4 TN/LB IGNITION COIL :E CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SP=ED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND
6 E)G/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/: SIENAL
GAV [COLOR[ FUNGTION DR | e 2| e |G o
1| TN/LG | #4 DRIVER e 5 | Tuwt | Gawstaer rosmcnsee 16
el # = 3
2 TN/OR | #3 DRIVER 13 WT/DB INJECTOR #i1 CRIVER 3 LG/PK ESR POSIT ON SENSCR SIGNAL
s | TNPK| 2 DRIVER i [ o | 2| o |
4 TN/LB #6 DRlVER 16 LB/BR INJECTOR #4 CRIVER 37 BK/RC INTAKE AIR TEVP SIGNAL
17 TNWT INJECTOR #2 CRIVER {2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 TN/DG #5 DRIVER ;g Sg;\zl‘(r gUSDERDT \ZI;LNSN\/\EHRT!:{L%&?;‘U?[NTRL 40 GY/YL EGR SOLENOID CONTIOL
80b27¢d2 80b4b855
FIG. 3 FIG. 4
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TEST TC-41A

REPAIRING - IGNITION COIL #3 PRIMARY CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-41A.

KEY OFF.
DISCONNECT THE

IGNITION COIL
HARNESS CONNECTOR.**
SEE GENERAL INFO 4.0

USING AN OHMMETER,

MEASURE THE IS THE RESISTANCE NC REPLACE THE
RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #3.*
IGNITION COIL #3. 0.7 OHMS?

FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO PERFORM TES
ACTUATE THE ASD |——> GROUND, PROBE THIE LIGHT ILLUMINATE? TC-41B.
RELAY. FUSED ASD REALY
CIRCUIT. FIG. 2
YES
USING A VOLTMETER, REPAIR THE SHORT
NOTE: DRB STILL MEASURE THE IGNITION IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATING THE ASD ——> COIL DRIVER #3. —> ABOVE 1.0 VOLT? —> IGNITION COIL
RELAY. DRIVE #3 CIRCUIT.*
FIG. 2
NO
KEY OFF. DISCONNECT USING AN OHMMETER,
THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO REPAIR THE OPEN IN
HARNESS CONNECTOR.*)——>f OFIGN COIL DRIVER ——> BELOW 5.0 OHMS? ——>  THE IGNITION COIL
CKT BETWEEN IGN COIl DRIVER.*
SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE IGNITION IS THE RESISTANCE YES TO GROUND IN THE
COIL DRIVER CKT TO BELOW 5.0 OHMS? —> IGNITION COIL

GROUND.
FIG. 4

DRIVER CIRCUIT.*

NO

CONTINUE TEST
TC-41A ON THE

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-41A| CONTINUED - REPAIRING - IGNITION COIL #3 PRIMARY CIRCUIT

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-41A| CONTINUED - REPAIRING - IGNI

TION COIL #3 PRIMARY CIRCUIT

TEST TC-41A
CONTINUED FRO
THE PREVIOUS

REMOVE IGNITION COIL
#3 AND SUBSTITUDE
WITH A KNOWN GOOD

PAGE. IGNITION COIL
FIG. 1
USING THE DRB, DID THE IGNITION
CLEAR THE TROUBLE USING A DRB, CHECK COIL #3 PRIMARY NO REPLACE THE
CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #3.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

187

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-41B | CONTINUED - REPAIRING - IGNITION COIL #3 PRIMARY CIRCUIT
AUTO
— SHUTDOWN
m— RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
MODULE
G » TN/RD Coil ®
#1
] TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 45 _t NQ. 1
-
" TN/PK Coil =
#2
] TN/LG Coil JF|CAPACITOR
#4 - NC. 2
[,
4 TN/LB Coil
#6 =
80b57438
2.7L 3.5L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
3 o S, i
S
Wre
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. SIDE OF THE VALVE COVERS. 80b5cbsa
FIG. 1 FIG. 2
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TEST TC-41B

CONTINUED - REPAIRING - IGNITION COIL #3 PRIMARY CIRCUIT

START TEST STOP THE ASD RELAY IS THE INJ/COIL NO REPAIR THE OPEN
TC-41B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL ES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE

ACTUATING.

THE CAPACITOR #2.

FUSE OK?

FIG.1 OR2

CAPACITOR #2.*

NO

USING THE SCHEMATIC,
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-42A

Perform TEST DTC Before Proceeding

REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT

L
T

AUTO
SHUTDOWN
RELAY

T0
0 INJ/COIL INJECTORS
il FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+\_ro >
MODULE | e e hd
.s ) ]
. » TN/RD Coil !
| #1 9
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 d #05' —9 J_+ NQ. 1
3 TN/PK Coil ;
#2 -
‘ I
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
R TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #2

2
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 | TN/PK | COIL ON PLUG DRIVER #2
80b4b73a 80L27cbe
FIG. 1 FIG. 2
COIL ON PLUG
CONNECTOR #2 POWERTRAIN
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 TN/PK | COIL ON PLUG DRIVER #2
CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAIN 1 VLG ISMITION GOIL #4 CRIVER 21 ™DG IGNITION GOIL #5 DRIVER
CONTROL MODULE 2 “NOR ISMITION COIL #2 CRIVER 24 DBLG KNgCK SENSOR RETURN (2.5
3 TN/PK IGMITION COIL #z CRIVER 25 BKNT KNOCK SENSOR SIGNAL
CON N ECTOR 4 TN/LB. ISNITION COIL :E CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SPZED GNTRL POWER SUPPLY 27 BK/OF OXYGEN SENS GND
6 DG/OR AUTO SHUTDOWN RELAY OUTFUT 20 LG/RC HEATED 02 SENS 2/~ SIZNAL
Y \TOR #3 : g s - SI3
GAY [COLOR] FUNGTION P e [ 2| gme |mmmesmsy s
1| TN/LG | #4 DRIVER e 5 | Tuwt | Gawstaer rosmcnsee 16
el # = S
2 TN/OR | #3 DRIVER 12 WT/DB INJECTOR #1 CRIVER 3 LG/PK EGR POSIT ON SENSCR SIGNAL
5 | TPK |42 DRIVER i [ o | I Wl
4 TN/LB | #6 DRIVER 18 LB/BR INJECTOR #4 CRIVER 37 BI/RC INTAKE AIR TEVP SIGNAL
17 TNWT INJECTOR #2 CRIVER {2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 |TN/DG| #5 DRIVER ;g Sg;\m gagg ‘Z%Ngxﬁéa%j%uimm 0 GYNL ESR SOLENOID GONTROL
80b27cc2 80bdb855
FIG. 3 FIG. 4
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TEST TC-42A

REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-42A.

KEY OFF.
DISCONNECT THE
IGNITION COIL
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.0

e

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE NQ REPLACE THE

RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #2.*
IGNITION COIL #2. 0.7 OHMS?
FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO PERFORM TES

ACTUATE THE ASD ——> GROUND, PROBE THIE LIGHT ILLUMINATE? TC-42B.
RELAY. FUSED ASD REALY
CIRCUIT. FIG. 2
YES
USING A VOLTMETER, REPAIR THE SHORT
NOTE: DRB STILL MEASURE THE IGNITION IS THE VOLTAGE YES TO VOLTAGE INTHE
ACTUATING THE ASD ——> COIL DRIVER #2. —> ABOVE 1.0 VOLT? > IGNITION COIL

RELAY.

FIG. 2

DRIVE #2 CIRCUIT.*

NO

KEY OFF. DISCONNECT
THE POWERTRAIN

USING AN OHMMETER,
MEASURE RESISTANC

IS THE RESISTANCE NO REPAIR THE OPEN IN

i

HARNESS CONNECTOR.**—>  OF IGN COIL DRIVER BELOW 5.0 OHMS? ——>  THE IGNITION COIL
CKT BETWEEN IGN COIIlL DRIVER.*
SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE IGNITION IS THE RESISTANCE YES TO GROUND IN THE
COIL DRIVER CKT TO BELOW 5.0 OHMS? — IGNITION COIL

GROUND.
FIG. 4

DRIVER CIRCUIT *

NO

CONTINUE TEST
TC-42A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-42A| CONTINUED - REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-42A| CONTINUED - REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT

TEST TC-42A
CONTINUED FRO
THE PREVIOUS

REMOVE IGNITION COIL
#2 AND SUBSTITUDE
WITH A KNOWN GOOD

PAGE. IGNITION COIL
FIG. 1
USING THE DRB, DID THE IGNITION
CLEAR THE TROUBLE USING A DRB, CHECK COIL #2 PRIMARY NO REPLACE THE
CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #2.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-42B | CONTINUED - REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT
AUTO
— SHUTDOWN
m— RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
MODULE
G » TN/RD Coil ®
#1
] TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 45 _t NQ. 1
-
" TN/PK Coil =
#2
] TN/LG Coil JF|CAPACITOR
#4 - NC. 2
[,
4 TN/LB Coil
#6 =
80b57438
2.7L 3.5L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
3 o S, i
S
Wre
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. SIDE OF THE VALVE COVERS. 80b5cbsa
FIG. 1 FIG. 2
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TEST TC-42B

CONTINUED - REPAIRING - IGNITION COIL #2 PRIMARY CIRCUIT

START TEST
TC-42B.

STOP THE ASD RELAY
ACTUATING.

IS THE INJ/COIL NO REPAIR THE OPEN

FUSE OPEN? ASD RELAY OUTPUT

CIRCUIT.*

YES

DISCONNECT THE
CAPACITOR #1

USING THE DRB,

IS THE INJ/COIL YES REPLACE THE

HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-43A| REPAIRING - IGNITION COI

Perform TEST DTC Before Proceeding

L #1 PRIMARY CIRCUIT

T, e
SHUTDOWN
RELAY
T0
INJCOIL INJECTORS
FAUSSDE FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+M\_ro >
MODULE | e e hd
.s ) )
. |:1 ; TN/RD (;01" |
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 - #05' —9 J_+ NO. 1
3 TN/PK Coil ;
#2 -
*—
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
. TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #1

2
CAV | COLOR | FUNCTION
1 DG/LG | FUSED ASD RELAY FEED
2 TN/RD | COIL ON PLUG DRIVER #1
80b4b73a 80057445
FIG. 1 FIG. 2
COIL ON PLUG
#1 CONNECTOR POWERTRAIN
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 TN/RD | COIL ON PLUG DRIVER #1
CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAIN 1 ™G ISHITION COIL #4 RIVER 21 TNDG | IGNITION COIL #5 DRIVER
CONTROL MODULE 2 “NOR IZNITION COIL #2 CRIVER 2 DBLG | KNOGK SENSOR RETLRN2.5.
3 TN/PK IGMNITION COIL #2 CRIVER 25 BKAT KNOCK SENSOR SIGNAL
CONNECTOR 4 TNLB ISNITION COIL :E CRIVER 25 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SPZED ONTRL POWER SUPPLY 27 BK/OF | DXYGEN SENS GND
6 DG/OR | AUTO SHUTDOWN RELAY OUTFUT 20 LG/RC | HEATED 02 SENS 2/ SIGNAL
¥ TOR# T 3 3 SENS 1/ 813
AV [GOLOR FURGTION L] | e P | R |EmeRn A
; Im; (|3GR #4 BE:\%ES W Weo | ieumoncol s caven % | AL | CawStact PoSTICN SEE S
WI/DB VJEC v GIPK 3R POSIT ON SENSCR SIGNAL
2| TNOR| 43 DrIVER Pl | A
18 5% INJCCTOR #5 ERIER 3% DG/MD | NAP STNSOT: SIGNAL
4 | TN/LB | #6 DRIVER 15 18/BR INJEGTOR #4 CRER 37 BK/RC | INTAKE AIR TEVP SISNAL
17 TN/WT INJECTOR #2 CRIVER (2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 | TN/DG | #5 DRIVER i GUPK | SHORT RUNNER /ALY SOL ONTRL W GYNL | EGRSOLENOID GONT3OL
80h27cbf 80bdb355
FIG. 3 FIG. 4

196




TEST TC-43A

REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-43A.

KEY OFF.
DISCONNECT THE

IGNITION COIL
HARNESS CONNECTOR.**
SEE GENERAL INFO 4.0

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE NC REPLACE THE

RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #1.*
IGNITION COIL #1. 0.7 OHMS?
FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO

ACTUATE THE ASD
RELAY.

e

GROUND, PROBE THIE
FUSED ASD REALY
CIRCUIT. FIG. 2

PERFORM TES
LIGHT ILLUMINATE? TC-43B.

YES

NOTE: DRB STILL
ACTUATING THE ASD
RELAY.

—

USING A VOLTMETER,
MEASURE THE IGNITION
COIL DRIVER #1.

FIG. 2

REPAIR THE SHORT
IS THE VOLTAGE YES TO VOLTAGE IN THE

ABOVE 1.0 VOLT? —> IGNITION COIL

DRIVE #1 CIRCUIT.*

NO

KEY OFF. DISCONNECT
THE POWERTRAIN

USING AN OHMMETER,
MEASURE RESISTANC

i

IS THE RESISTANCE NO REPAIR THE OPEN IN

HARNESS CONNECTOR.*(*—>  OFIGN COIL DRIVER BELOW 5.0 OHMS? ——> THE IGNITION COIL
CKT BETWEEN IGN COIl. DRIVER.*
SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE IGNITION IS THE RESISTANCE YES TO GROUND IN THE
COIL DRIVER CKT TO BELOW 5.0 OHMS? —> IGNITION COIL

GROUND.
FIG. 4

DRIVER CIRCUIT.*

NO

CONTINUE TEST
TC-43A ON THE
NEXT PAGE.

*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

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-43A| CONTINUED - REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT

TEST TC-43A
CONTINUED FRO
THE PREVIOUS

REMOVE IGNITION COIL
#1 AND SUBSTITUDE
WITH A KNOWN GOOD

PAGE. IGNITION COIL
FIG. 1
USING THE DRB, DID THE IGNITION
CLEAR THE TROUBLE USING A DRB, CHECK COIL #1 PRIMARY NO REPLACE THE
CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #1.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-43B | CONTINUED - REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT
AUTO
— SHUTDOWN
m— RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
MODULE
G » TN/RD Coil ®
#1
] TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 45 _t NQ. 1
-
" TN/PK Coil =
#2
] TN/LG Coil JF|CAPACITOR
#4 - NC. 2
[,
4 TN/LB Coil
#6 =
80b57438
2.7L 3.5L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
3 o S, i
S
Wre
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. SIDE OF THE VALVE COVERS. 80b5cbsa
FIG. 1 FIG. 2
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TEST TC-43B | CONTINUED - REPAIRING - IGNITION COIL #1 PRIMARY CIRCUIT

START TEST STOP THE ASD RELAY IS THE INJ/COIL NO REPAIR THE OPEN
TC-43B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT *
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR2
NO

REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO
USING THE SCHEMATIC,
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-44A| REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

RD/WT
Fused B(+)
——0O+ \_SO—» TO
POWERTRAIN BATTERY
CONTROL
MODULE A B
(86) (30}
=5 ASD
e | RELAY
c D
(85} (87)

o25LG _ 1516N COIL,

GENERATCR
DB/YL INJECTORS AND
e ASD Relay Control MTY SOLENOID
TO 02 SENSOR

DG/OR o%-— HEATERS,
' EGR AND SRV
ASD Rel
6 =D Relay Output SOLENOIDS

80bz%faa

Name of code: No ASD Relay Output Voltage At PCM

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

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

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

Possible causes:

ASD relay output circuit open

Fused B(+) circuit open

ASD relay

Failed PCM

Connector terminals

Connector wires 1080606

V VV VYV YV

FIG. 1
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TEST TC-44A

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

ISA TROUBLE CODE
START TEST ALSO SET FOR "AUTO YES PERFORM TES
TC-44A. SHUTDOWN RELAY TC-10A.
CONTROL CIRCUIT"?
NO
IS THE "GLOBAL
WITH THE DRB, GOOD TRIP" YES CONTINUE TEST
READ CODES. DISPLAYED AND TC-44A ON THE
EQUAL TO 0? NEXT PAGE.
NO
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

START ENGINE AND
LET IDLE.

WIGGLE WIRING
HARNESS FROM ASD
RELAY TO THE PCM.

MONITOR THE DRB.

DID THE WIGGLING
CAUSE THE "ACTUA
ASD RELAY" VOLTAGE

=

TO CHANGE STATE?

REPAIR AS NECESSARY

YES WHERE WIGGLI
CAUSED THE VOLTAGE
TO CHANGE STATE.*

NG

NO

CHECK THE FREEZE
FRAME DATA TO
DETERMINE THE

CONDITIONS WHEN
CODE WAS SET.

ATTEMPT
DUPLICATION OF
"FREEZE FRAME"
CONDITIONS FOR

ADDED DIAGNOSTICS.

REFER TO GEN INFQ
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-44A| CONTINUED - REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM

POWER = ASD RELAY
DISTRIBUTION 1) CONNECTOR
CENTER "
=i \
Q) B D
I
2 =
-
)
it ) o]
SRSl
=) )
=
CAV | COLOR | FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C (85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT
80b4ib4f
FIG. 1
AUTO SHUTDOWN RELAY
@Eﬁ (IN PDC)
CAV | COLOR |FUNCTION
A(86) | RDAWT | FUSED B(+)
B(30) | RD/WT |FUSED B(+)
C(85) | DB/YL AUTO SHUTDOWN RELAY CONTROL
D(87) | DG/OR [AUTO SHUTDOWN RELAY QUTPUT
POWERTRAIN
(C2)

(C1) &7 . CONTROL MODULE
) CONNECTORS

COLOR | FUNCTION

6 DG/OR |AUTO SHUTDOWN RELAY QUTPUT
67 DB/YL JAUTO SHUTDOWN RELAY CONTROL

80b29f38
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.

ATTEMPT TO START
THE ENGINE.

DID THE ENGINE
START?

YE$ CONTINUE TES

TC-44A ON THE

NEXT PAGE.

NO

DISCONNECT THE AUTO
SHUTDOWN RELAY .**
TURN IGNITION OFF.

SEE GENERAL INFO 4.6

USING A VOLTMETER,
MEASURE THE FUSED

>

IS THE VOLTAGE
OVE 11.0 VOLTS?

B(+) CIRCUIT.
(CAVITY B OR 30).
FIG. 1

REPAIR THE OPEN OR
NO HIGH REISISTANCE

HE FUSED B(+)
CIRCUIT FROM ASD
RELAY TO SPLICE.*

YES

INSTALL A
SUBSTITUTE RELAY ATTEMPT TO START DID THE ENGINE YES REPLACE THE
FOR THE AUTO THE VEHICLE. START? ORIGINAL AUTO
SHUTDOWN RELAY. SHUTDOWN RELAY.*
NO
TURN IGNITION OFF.
DISCONNECT THE PCM USE AN OHMMETER I}
HARNESS THE FOLLOWING
CONNECTOR.** SEE STEP.
GENERAL INFO 4.1
MEASURE THE ASD
RELAY OUTPUT CIRCUIT IS THE RESISTANCE YES REPAIR THE OPEN

FROM THE ASD RELAY
TO THE PCM.
FIG. 2

ABOVE 5.0 OHMS?

ASD RELAY OUTPU
CIRCUIT.*

NO

REPLACE THE

POWERTRAIN CONTROL|
MODULE.*

*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

AUTO SHUTDOWN RELAY

[a E:] (IN PDC)

CAV | COLOR

FUNCTION

(86) | RDWT
(30) | RD/WT
(85) | DB/YL
(87) | DG/OR

FUSED B(+)

FUSED B(+)

AUTO SHUTDOWN RELAY CONTROL
AUTO SHUTDOWN RELAY OUTPUT

POWERTRAIN
(C1) &~ &, CONTROL MODULE
CONNECTORS

COLOR

FUNCTION

6 DG/OR
67 DB/YL

AUTO SHUTDOWN RELAY OQUTPUT
AUTO SHUTDOWN RELAY CONTROL

FIG. 1

80b29f38
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TEST TC-44A| CONTINUED - REPAIRING - NO ASD RELAY OUTPUT VOLTAGE AT PCM

TEST TC-44A IGNITION OFF.
CONTINUED FRO DISCONNECT THE PCM
THE PREVIOUS HARNESS CONNECTOR.T*
PAGE.
SEE GENERAL INFO 4.1
DISCONNECT THE AUTO USING AN OHMMETER
SHUTDOWN RELAY .** MEASURE THE ASD IS THE RESISTANCE YES REPAIR THE OPEN
RELAY OUTPUT CKT ABOVE 5.0 OHMS? ASD RELAY OUTPU[T
FROM RELAY TO PCM. CIRCUIT.*
SEE GENERAL INFO 4.6 FIG. 1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-48A | REPAIRING - PCM FAILURE EEPROM WRITE DENIED AND PCM FAILURE SRI MILE

NOT STORED

Perform TEST DTC Before Proceeding

START TEST
TC-48A.

TURN IGNITION ON.

WITH THE DRB, DOES THE DRB YES REPLACE THE
PERFORM THE SRI DISPLAY "WRITE POWERTRAIN CONTROL
MEMORY TEST. FAILURE"? MODULE.*
NO
DOES THE DRB YES CONTINUE TEST
DISPLAY "WRITE TC-48A ON THE
REFUSED"? NEXT PAGE.
NO
DOES THE DRB YBES UPDATE THE MILEAGH
DISPLAY "SRI AND RETEST THE SRI
MILEAGE INVALID"? MEMORY .*
NO
COMPARE SRI IS THE MILEAGE
MILEAGE STORED WITHIN THE YES RETEST THE SRI
WITH INSTRUMENT SPECIFIED RANGE MEMORY .*
PANEL ODOMETER. DISPLAYED ON THE
DRB?
NO

UPDATE THE MILEAGE
AND RETEST THE SRI
MEMORY .*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

208




TEST TC-48A

CONTINUED - REPAIRING - PCM FAILURE EEPROM WRITE DENIED AND PCM
FAILURE SRI MILE NOT STORED

Perform TEST DTC Before Proceeding

CONTINUE TEST
TC-48A FROM THE
PREVIOUS PAGE.

THE POWERTRAIN
CONTROLLER WAS
BUSY.

NOTE: RETESTTHE
WITH THE DRB, SRI MEMORY TWO DID THE TROUBLE YES REPLACE THE
PERFORM THE SRI MORE TIMES WHEN CODE "WRITE POWERTRAIN CONTROL
MEMORY TEST. NECESSARY. REFUSED" RETURN? 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
2.7L
GROUND TO
POWERTRAIN
CONTROL OTHER SENSORS
MODULE INTAKE AIR
TEMPERATURE
BK/LB SENSOR
Sensor Ground
[43]
BK/RD
Intake Air
|: Temperature Signal
= peratu ig
80b4fb3c
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
[¢7] '
TO OTHER
SENSORS
BK/LB

Sensor Ground

DG/RD
MAP Sensor Signal

E
(3] \
[&]

VT/WT

5V Supply
TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

Name of code: Intake Air Temp Sensor Valtage Low

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

Set condition: The intake air sensor circuit voltage at PCM cavity
37 goes below .50 volt.

Theory of operation: The intake air temperature sensor (IAT) is located in
the intake manifold where it measures the temgerature 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 will decrease. This allows the sensor to provide an analog
voltage signal to PCM cavity 37. The PCM uses this signal to compensate
for changes in air density due to temperature.

Possible causes:

> Sensor signal circuit shorted ta ground
> Sensor internally shorted

> Powertrain control module failure
> Connector terminals

> Connector wires

FIG. 1 80b27d27
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TEST TC-57A

Perform TEST DTC Before Proceeding

REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

WITH THE DRB, READ

IS THE INTAKE AIR

START TEST THE INTAKE AIR TEMPERATURE SENSOR  YES§ CONTINUE TES
TC-57A. TEMPERATURE SENSOR VOLTAGE BELOW 1.0 TC-57A ON THE
VOLTAGE. VOLT? NEXT PAGE.
NO
USE THE SCHEMATIC WAS THERE ANY REPAIR THE HARNESS
AS A GUIDE AND MONITOR THE DRB INTAKE AIR YES OR CONNECTOR THA

=

WIGGLE THE SENSOR DISPLAY. TEMPERATURE SENSOF CAUSED THE VOLTAGE
CONNECTOR AND VOLTAGE CHANGE? CHANGE.*
HARNESS.
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

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

INACTIVE TROUBLE
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

INTAKE AIR
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

BK/RD | IAT SIGNAL
2 BK/LB | SENSOR GROUND

—

80a9b3c4
FIG. 1

IAT/MAP SENSOR
CONNECTOR

CAV COLOR FUNCTION
BK/LB SENSOR GROUND
BK/RD INTAKE AIR TEMP SENSOR SIGNAL

VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

oo w>

80531038
FIG. 2
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TEST TC-57A| CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE LOW

TEST TC-57A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
INTAKE AIR
TEMPERATURE SENSO
HARNESS CONNECTOR.*}
SEE GENERAL INFO 4.4

WITH THE DRB, READ
THE INTAKE AIR

*0

IS THE INTAKE AIR
TEMPERATURE SENSOR YES REPLACE THE INTAKE

TEMPERATURE SENSOF
VOLTAGE.

VOLTAGE ABOVE 4.0——> AIR TEMPERATURE
VOLTS? SENSOR.*
NO

KEY OFF, DISCONNECT
THE POWERTRAIN USE AQHMMETERN
CONTROL MODULE ——> FOLLOWING STEPS.

HARNESS CONNECTOR.**

SEE GENERAL INFO 4.1

MEASURE BETWEEN
THE SENSOR SIGNAL
AND SENSOR GROUND

REPAIR THE SENSOR
IS THE RESISTANCE YES SIGNAL CIRCUIT
BELOW 5.0 OHMS? ——> SHORTED TO SENSOR

CIRCUITS.
FIG.1 OR2

GROUND CIRCUIT .*

NO

MEASURE THE
RESISTANCE OF THE

REPAIR THE SENSOR
IS THE RESISTANCE YES| SIGNAL CIRCUIT FOR

SENSOR SIGNAL
CIRCUIT TO GROUND.
FIG.1 OR2

BELOW 5.0 OHMS? ——> A SHORT TO
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
2.7L
GROUND TO
POWERTRAIN
CONTROL OTHER SENSORS
MODULE INTAKE AIR
TEMPERATURE
BK/LB SENSOR
Sensor Ground
[43]
BK/RD
Intake Air
|: Temperature Signal
= peratu ig
80b4fb3c
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
[¢7] '
TO OTHER
SENSORS
BK/LB

Sensor Ground

DG/RD
MAP Sensor Signal

E
(3] \
[&]

VT/WT
5V Supply
TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

Name of code: Intake Air Temp Sensor Voltage High

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

Set condition: The intake air sensor circuit voltage at PCM cavity 37
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 decreases and the voltage will decrease.
This allows the sensor to provide an analog voltage signal to PCM
cavity 37. The PCM uses this signal to compensate for changes in air
density due to temperature.

Possible causes:

Sensor signal circuit open

Sensor internally open

Sensor ground circuit open

Powertrain control module failure

Connector terminals 2600205
Connector wires FIG. 1

VVVVVYV
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TEST TC-58A| REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

Perform TEST DTC Before Proceeding

WITH THE DRB, READ
THE INTAKE AIR
TEMPERATURE SENSOR|
VOLTAGE.

START TEST
TC-58A.

IS THE INTAKE AIR
TEMPERATURE SENSOH
VOLTAGE ABOVE 4.5

YES CONTINUE TES

TC-58A ON THE

VOLTS?

NEXT PAGE.

NO

USE THE SCHEMATIC

AS A GUIDE AND MONITOR THE DRB

WAS THERE ANY
INTAKE AIR

FS OR CONNECTOR THA

REPAIR THE HARNEH

WIGGLE THE SENSOR DISPLAY. TEMPERATURE SENSOF CAUSED THE VOLTAGE
CONNECTOR AND VOLTAGE CHANGE? CHANGE.*
HARNESS.
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS ES 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-58A| CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

INTAKE AIR
TEMPERATURE SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

BK/RD | IAT SIGNAL
2 BK/LB | SENSOR GROUND

—

80a9b3c4
FIG. 1

IAT/MAP SENSOR
CONNECTOR

CAV COLOR FUNCTION
BK/LB SENSOR GROUND
BK/RD INTAKE AIR TEMP SENSOR SIGNAL

VT/WT 5V SUPPLY
DG/RD MAP SENSOR SIGNAL

oo w>

80531038
FIG. 2
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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 IAT
SENSOR HARNESS
CONNECTOR.**

SEE GENERAL INFO
4.4

KEY ON. WITHA

SIGNAL CIRCUIT AT

REPAIR INTAKE AIR

VOLTMETER, MEASURE THE CONNECTOR. IS THE VOLTAGE YES  TEMP SENSOR SIGNAL
THE VOLTAGE OF THE ABOVE 6.0 VOLTS? SHORTED TO
INTAKE AIR TEMP VOLTAGE.*
SENSOR... FIG.1 OR2
NO
CONNECT A JUMPER WITH THE DRB, READ
WIRE ACROSS THE IAT THE INTAKE AIR IS THE VOLTAGE YES REPLACE THE INTAKE
SIGNAL AND SENSOR TEMPERATURE SENSOR BELOW 1.0 VOLT? AIR TEMPERATURE
GROUND CIRCUITS. 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
AN ENGINE GROUND.
FIG.1 OR2

AIR TEMPERATURE
SENSOR VOLTAGE.

BELOW 1.0 VOLT?

SENSOR GROUND
CIRCUIT.*

NO

CONTINUE TEST
TC-58A ON THE

NEXT PAGE.

*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

POWERTRAIN
CONTROL MODULE
CONNECTORS

CAV |COLOR| FUNCTION

37 | BK/RD | IAT SIGNAL
43 | BK/LB | SENSOR GROUND

INTAKE AIR
TEMPERATURE SENSOR
CONNECTOR

CAV |COLOR| FUNCTION

—

BK/RD | IAT SIGNAL
2 | BK/LB | SENSOR GROUND | 1

80b27c94

FIG. 1
3.5L
_ POWERTRAIN
CONTROL MODULE
CONNECTORS
61
(C1)

COLOR FUNCTION
DG/RD MAP SENSOR SIGNAL
BK/RD IAT SENSOR SIGNAL
BK/LB SENSOR GROUND

61 | vrwT 5-VOLT SUPPLY

MAP / INTAKE

AIR TEMP SENSOR
CONNECTOR
CAV | COLOR | FUNCTION

A | BrLB SENSOR GROUND

B | BKRD INTAKE AIR TEMP SIGNAL

c | viwt 5-VOLT SUPPLY

D | DG/RD MAP SENSOR SIGNAL

80p27d07
FIG. 2
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TEST TC-58A| CONTINUED - REPAIRING - INTAKE AIR TEMP SENSOR VOLTAGE HIGH

TEST TC-58A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE

HARNESS CONNECTOR.%

SEE GENERAL INFO 4.1

*

IS THE RESISTANCE YE$ REPLACE THE
BELOW 5.0 OHM¢Y POWERTRAIN CONTROL

[
0
Bl

USE AN OHMMETER IN FROM THE PCM TO
THE FOLLOWING STEP. THE INTAKE
MEASURE THE TEMPERATURE SENS
RESISTANCE OF IAT CONNECTOR.
SENSOR SIGNAL CKT... FIG.1 OR 2

p

MODULE.*

NO

REPAIR THE OPEN
INTAKE AIR
TEMPERATURE SENSOR
SIGNAL CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-59A

REPAIRING - KNOCK SENSOR CIRCUIT

Perform TEST DTC Before Proceeding

Name of code: Knock Sensor Circuit

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

Set condition: The knock sensor circuit voltage falls below a
minimum value at idle or deceleration. The minimum value is from a
look-up table internal to the PCM and is based on engine rpm. The
trouble code also sets if the sensor output is above 5.0 volts.

Theory of operation: The knock sensar is mounted on the cylinder
block below the intake manifold. The knock sensor is comprised of thin
piezo-electric ceramic discs bonded to a metal diaphragm. When
engine knock occurs, the diaphragm vibrates along with the piezo-
electric discs, producing an electrical signal. The signal is used by the
PCM to adjust ignition timing to eliminate the knock condition.

Possible causes:

Sensor signal open

Sensor internally open

PCM failure

Sensor signal circuit shorted to ground

Connector terminals

Connector wires 2420105

V V.V V VYV

KNOCK SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

1 BK/LB | SENSOR GROUND
2 BKNVT [ KNOCK SENSOR SIGNAL

FIG. 1 80b03868

KNOCK SENSOR
CONNECTOR

CAV [COLOR | FUNCTION

BK/VT | KNOCK SENSOR RETURN
2 | DBLG [ KNOCK SENSOR SIGNAL 6009869

FIG. 2

—_
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TEST TC-59A| REPAIRING - KNOCK SENSOR CIRCUIT

Perform TEST DTC Before Proceeding

START TEST
TC-59A.

SENSOR HARNESS
CONNECTOR.**

DISCONNECT THE KNOC

SEE GENERAL INFO 4.4

USING A VOLTMETER, REPAIR THE KNOCK
TURN IGNITION ON. MEASURE THE KNOCK IS THE VOLTAGE YES SENSOR SIGNAL
(ENGINE OFF) SENSOR SIGNAL ABOVE 2.0 VOLT? CIRCUIT SHORTED TO
CIRCUIT. VOLTAGE.*
FIG.1 OR2
NO
KEY OFF, USING AN REPAIR THE OPEN
OHMMETER, MEASURE IS THE RESISTANCE NO SENSOR
THE SENSOR BELOW 5.0 OHMS? GROUND/RETURN
GROUND/RETURN CKT TO CIRCUIT.*
GROUND. FIG.1 OR 2
YES

CONTINUE TEST
TC-59A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-59A

CONTINUED - REPAIRING - KNOCK SENSOR CIRCUIT

KNOCK SENSOR
CONNECTOR

KNOCK SENSOR
CONNECTOR

CAV | COLOR | FUNCTION CAV [COLOR | FUNCTION
1 | BK/LB | SENSOR GROUND
2 | BKAT | KNOCK SENSOR SIGNAL 1 BK/NVT | KNOCK SENSOR RETURN
40609858 2 DB/LG | KNOCK SENSOR SIGNAL S0b09569
FIG. 1 FIG. 2
2.7L 3.5L
POWERTRAIN
CONTROL
MODULE 8 POWERTRAIN
CONNECTORS { CONTROL
MODULE
CONNECTOR (C1)
FUNCTION CAV [ COLOR | FUNCTION
KNOCK SENSOR SIGNAL 24 | DB/LG |KNOCK SENSOR SIGNAL
SENSOR GROUND 25 | BKAVT |KNOCK SENSOR RETURN
KNOCK SENSOR KNOCK SENSOR
CONNECTOR CONNECTOR
2
2
1
CAV | COLOR [ FUNCTION CAV [ COLOR | FUNCTION
1 | BK/LB | SENSOR GROUND 1 | BKAT |KNOCK SENSOR RETURN
2 | BK/VT | KNOCK SENSOR SIGNAL 80029139 2 | DB/LG |KNOCK SENSOR SIGNAL S

FIG. 3

FIG. 4
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TEST TC-59A| CONTINUED - REPAIRING - KNOCK SENSOR CIRCUIT

TEST TC-59A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT

THE POWERTRAIN
CONTROL MODULE
CONNECTOR MODULE.**
SEE GENERAL INFO 4.1

USING AN OHMMETER,
MEASURE THE KNOCK
SENSOR SIGNAL

REPAIR THE KNOCK
IS THE RESISTANCE ES SENSOR SIGNAL
BELOW 5.0 OHMS? ——> CIRCUIT SHORTED T(

<

CIRCUIT TO GND. GROUND.*
FIG.1 OR2
NO
USING AN OHMMETER, FROM THE KNOCK
MEASURE THE KNOCK SENSOR CONNECTOR IS THE RESISTANCE NO REPAIR THE OPEN
SENSOR SIGNAL —> TO THE PCM. —> BELOW 5.0 OHMS? ——> KNOCK SENSOR
CIRCUIT... SIGNAL CIRCUIT.*
FIG.3 OR4
YES
USING AN OHMMETER, THE KNOCK SENSOR REPAIR THE KNOCK
MEASURE BETWEEN RETURN/GROUND IS THE RESISTANCE YES SENSOR SIGNAL CKT
THE KNOCK SENSOR ——>| CIRCUIT. —> BELOW 5.0 OHMS. ——> SHORTED TO THE KNQCK
SIGNAL AND... SENSOR RETURN/GROUND
FIG.1 OR2 CIRCUIT.*
NO
REPLACE THE KNOCK TEST DRIVE DID THE KNOCK
SENSOR.* CLEAR ALL VEHICLE. WITH THE SENSOR CIRCUIT YES REPLACE THE
TROUBLE CODE —> DRB, READ TROUBLE ——> TROUBLE CODE ——> POWERTRAIN CONTROL
INFORMATION. CODES. RETURN? MODULE.*

NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-60A| REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE
Perform TEST DTC Before Proceeding
2.7
— GROUND POWERTRAIN
CONTROL
TO OTHER MODULE
SENSORS
BK/LB
SETI%%R Sensor Ground I EI
DG/RD
MAP Sensor Signal ‘
) ]
VT/WT
5V Suppl ‘
pply I o1 |
TO TP SENSOR
80b4fb3e
3.5L POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
| 37 Q
TO OTHER
SENSORS
BK/LB

Sensor Ground

| 43 -

DG/RD

MAP Sensor Signal

| 36 <
VT/WT

5V Supply

TO TP SENSOR

AND A/C PRESSURE
SENSOR 80b4fh3f

Name of code: Barometric Pressure Out Of Range

When monitored: With the ignition key on at less than 350
milliseconds and engine speed at less than 255 RPM.

Set condition: The PCM senses the voltage from the MAP
sensor to be less than 2.196 volts but above 0.019 volt for
300 milliseconds.

Theory of operation: The MAP sensor voltage is used by
the PCM to determine the barametric pressure within the
manifold. The PCM uses that value as an altitude reference
to determine the adjustments to the fuel control mixture.

Possible causes:
> MAP sensor Failure
> PCM failure
> Connector terminals
> Connector wires
3400304

FIG. 1
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TEST TC-60A

REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE
Perform TEST DTC Before Proceeding

START TEST

KEY ON. WITH THE

IS THE VOLTAGE YES CONTINUE TEST

TC-60A. DRB, READ THE MAP BELOW 2.2 VOLTS? TC-60A ON THE
SENSOR VOLTAGE. NEXT PAGE.
NO
THE CONDITION USING THE
REQUIRED TO SET SCHEMATIC AS A WERANY PROBLEMS YEB REPAIR AS
THIS TROUBLE CODE GUIDE, INSPECT THE FOUND? NECESSARY .*
IS NOT PRESENT. WIRING AND
FIG. 1 CONNECTORS.
NO

WIGGLE THE WIRING
HARNESS FROM THE
MAP SENSOR TO THE

POWERTRAIN CONTROL|
MODULE.

MONITOR THE MAP
SENSOR VOLTAGE
WHILE WIGGLING THE

WIRING HARNESS.

REPAIR WIRING AS
NECESSARY WHERE
WIGGLING CAUSED

DID THE VOLTAGE [GO | YES
BELOW 2.2 VOLTS A

ANY TIME? VOLTAGE DROP.*

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-60A

CONTINUED - REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE

POWERTRAIN
CONTROL MODULE
CONNECTORS
POWERTRAIN
CONTROL
MODULE
CONNECTORS (C1)
COLOR FUNCTION
DG/RD MAP SENSOR SIGNAL

cAv | coLoR | FuncTION BK/RD IAT SENSOR SIGNAL
36 DG/RD MAP SENSOR SIGNAL BK/LB SENSOR GROUND

43 BK/LB | SENSOR GROUND VT/WT 5-VOLT SUPPLY

61 | VI/WT | 5-VOLT SUPPLY

MAP SENSOR CONNECTOR A“!‘VI .II.‘;MFI.NSTQ:(SEOR

CAV | COLOR | FUNCTION CONNECTOR

A | BKILB | SENSD CAV | COLOR _| FUNCTION

B | viwr | 5VOLT surPpPLY A | BriB SENSOR GROUND

C | DORD | M arVSOR B | BK/RD INTAKE AIR TEMP SIGNAL

B C A 80b27006 c | viwr 5-VOLT SUPPLY
o | barD MAP SENSOR SIGNAL
80b27d07
FIG. 1 FIG. 2
2.7L 3.5L
MAP SENSOR IAT/MAP SENSOR
CONNECTOR CONNECTOR

P /\ \ -
SN
- AN \i
B—-@\ e ) ) > >/ pd
- ) /LA
~__
\LXA
¢ 4180501
CAV | COLOR | FUNCTION
A BK/LB | SENSOR GROUND
B | VIWT |5-VOLT SUPPLY
C DG/RD | MAP SENSOR SIGNAL

FIG. 3

A
CAV COLOR FUNCTION
A BK/LB SENSOR GROUND
B BK/RD INTAKE AIR TEMP SENSOR SIGNAL
C VT/WT 5V SUPPLY
D DG/RD MAP SENSOR SIGNAL

FIG. 4

80531038
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TEST TC-60A

CONTINUED - REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE

TEST TC-60A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE MAP
SENSOR HARNESS
CONNECTOR.**

SEE GENERAL INFO 4.4

WITH THE DRB, READ TURN IGNITION KEY IS THE VOLTAGE YEB REPLACE THE MAP
THE MAP SENSOR ——> OFF, TURN IGNITION ——> ABOVE 4.9 VOLTS? ——> SENSOR.*
VOLTAGE. KEY ON.
NO

REPAIR THE MAP
IS THE VOLTAGE YE$ SENSOR SIGNAL
ABOVE 2.2 VOLTS? |——> CIRCUIT FOR HIGH
RESISTANCE IN THE
GROUND CIRCUIT.*

NO
USING A VOLTMETER, MAP SENSOR
MEASURE VOLTAGE OF CONNECTOR. IS THE VOLTAGE NQ CONTINUE TES
THE 5-VOLT SUPPLY — —> ABOVE 4.5 VOLTS? TC-60A ON THE
CIRCUIT AT THE... NEXT PAGE.
FIG.3 OR 4
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE OPEN
THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO MAP SENSOR SIGNAL
CONTROL MODULE ——> OF THE MAP SENSOF BELOW 5.0 OHMS71——> CIRCUIT BETWEEN
HARNESS CONNECTOR.** SIGNAL CIRCUIT. MAP SENSOR AND
SEE GENERAL INFO 4.1 FIG.1 OR 2 PCM.*
YES
USING AN OHMMETER, THE SENSOR GROUNI REPAIR THE MAP
MEASURE BETWEEN CIRCUIT. IS THE RESISTANCE YES SENSOR SIGNAL
THE MAP SENSOR ——> > BELOW 5.0 OHMS? ——> CIRCUIT SHORTED TO
SIGNAL FIG.3 OR4 [THE SENSOR GROUND
CIRCUIT AND... CIRCUIT.*
NO
REPLACE THE
POWERTRAIN CONTROL|
MODULE.*
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-60A

CONTINUED - REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE

POWERTRAIN

CONTROL
MODULE
CONNECTORS
CAV | COLOR FUNCTION
36 DG/RD MAP SENSOR SIGNAL
43 BK/LB SENSOR GROUND
61 VT/WT 5-VOLT SUPPLY
MAP SENSOR CONNECTOR
CAV COLOR FUNCTION
A BK/LB SENSOR
GROUND
B VTMWT 5-vOLT SUPPLY
C DG/RD MAP SENSOR
SIGNAL B 80b27d06
FIG. 1
35L
POWERTRAIN

CONTROL MODULE

CONNECTORS

COLOR FUNCTION
DG/RD MAP SENSOR SIGNAL
BK/RD IAT SENSOR SKGMAL
BK/LB SENSOR GROUND

61 VT/WT 5-VOLT SUPPLY

MAP / INTAKE

AIR TEMP SENSOR
CONNECTOR
CAV | COLOR FUNCTION

A BK/LB SENSCOR GROUND

B BK/RD INTAKE AIR TEMP SIGNAL

Cc VT/WT 5-VOLT SUPPLY

D DG/RD MAP SENSOR SIGNAL

FIG. 2

80p27d07

228




TEST TC-60A| CONTINUED - REPAIRING - BAROMETRIC PRESSURE OUT OF RANGE

TEST TC-60A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

—

IS THE RESISTANCE|
BELOW 5.0 OHMS?

DISCONNECT THE WITH AN OHMMETER,
POWERTRAIN CONTROL| MEASURE THE 5-VOI
MODULE HARNESS SUPPLY CIRCUIT TO
CONNECTOR.** GROUND.
SEE GENERAL INFO 4.1 FIG.1 OR2

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

ZY

NO

USING AN OHMMETER,
MEASURE RESISTANCE

IS THE RESISTANCE

OF THE 5-VOLT
SUPPLY CIRCUIT.
FIG.1 OR 2

BELOW 5.0 OHMS?

NQ

REPAIR THE OPEN
5-VOLT SUPPLY
CIRCUIT BETWEEN
MAP SENSOR AND PCM
CONNECTORS.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*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

POWERTRAIN
CONTROL
MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #4
CONNEGCTOR

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB
INJ/COIL FUSE@ ?

ASD RELAY OUTPUT DG/OR , 20 AMR

o] & Gl Bl N Rl [

DG/LG
ASD FUSE -
30 AMP
TO COILS
ghuo o L AND MTV
RELAY TI SOLENOID CAV|COLOR| FUNCTION

1 | LB/BR | INJECTOR #4 DRIVER
2 |DG/LG | ASD RELAY OUTPUT

TO PDC 80bdfac2

80b4b8s2

FIG. 1
POWERTRAIN POWERTRAIN
CONTRO CONTROL MODULE
NTROL MODULE CONNECTOR (C1)
"C1" CONNECTOR
(BLACK) 31
CAV|COLOR| FUNCTION
; 6 | DG/OR| ASD RELAY OUTPUT
16 | LB/BR | INJECTOR #4 DRIVER
o
16 INJECTOR #4 Aw//}
CAV | COLOR FUNCTION CAV | COLOR FUNCTION CONNECTOR p& N
1 TNLG ISNITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER 6 - ////> = /// "
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5 / ¢/
3 TN/PK ISMITION COIL #2 CRIVER 25 BKAT KNOCK SENSOR SIGNAL /;
4 TN/LB ISNITION COIL #€ CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG / /
5 YL/RD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND i » \ -
1] DG/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/~ SIGNAL (
7 YLWT INJECTOR #3 GRIVER 30 BK/DG HEATED 02 SENS 1/- SIGNAL 1 < 4
8 DG GEN FIELD DRIVER 31 TNWT START RELAY CNTR_ /
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITICN SENSOR 3IG % |
1 TN/RD ISMITION COIL #1 CRIVER 33 TN/YL CAMSHA=T POSITICN SENE SIG NG \J/ //
13 WT/DB INJECTOR /11 CRIVER 34 LG/PK EGR POSIT ON SENSCR SIGNAL ™
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG 2 \\ /
15 GY INJCCTOR #5 CRIVER 35 De/no NAP SCNSOI SIGNAL \ﬁ,
16 LB/BR INJECTOR #4 CRIVER 37 BK/RC INTAKE AIR TEMP SISNAL
17 TNWT INJECTOR #2 CRIVER (2.7L) 39 VT/RD NANFLD TUNING VALVE SOL GAV COLOR FU NCTION
17 TN INJECTOR #2 CRIVER (3.5L) CNTRL (3.5L)
18 GY/PK SHORT RUNNER VALY SOL CNTRL 40 GY/YL EGR SOLENQID CONTI0L 1 LB/BR INJ ECTOR #4 DRIVER
DBAWT FUSED IGN SWITCH OUTPUT
o ° DG/LG | ASD RELAY OUTPUT

80b4b855

FIG. 2

FIG. 3

80b2¢fbb
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TEST TC-61A

REPAIRING - INJECTOR #4 CONTROL CIRCUIT
Perform TEST TC-21A Before Proceeding

START TEST
TC-61A.

NOTE: IT MAY BE
NECESSARY TO

DISCONNECT INJECTOR

REFER TO SERVICE #4 HARNESS

REMOVE THE INTAKE |——> MANUAL FOR —> CONNECTOR.**
PLENUM IN THE INSTRUCTIONS. SEE GENERAL INFO 4.1
FOLLOWING STEPS.
USING A VOLTMETER,
USING THE DRB, MEASURE THE ASD DOES THE VOLTAGE NO PERFORM TEST
ACTUATE THE ASD ——> RELAY OUTPUT ——>f CYCLE FROMO TO 12 TC-61B.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NC REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——> INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS
CONNECTOR. CONNECTORS.**
SEE GENERAL INFO 4.1
USING A FUSED USING A 12VOLT
JUMPER, JUMPER B+ TO TEST LIGHT, PROBE DID THE TEST LIGHT |YES REPLACE THE
THE ASD RELAY OUTPUT—> THE INJECTOR#4 ——> ILLUMINATE? —> POWERTRAIN CONTROL
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO
USING AN OHMMETER, REPAIR THE SHORT
DISCONNECT THE MEASURE THE IS THE RESISTANCE NO TO GROUND IN THE
INJECTOR HARNESS | ——> INJECTOR #4 DRIVER ——> BELOW 5.0 OHMS? —> INJECTOR #4 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT.*
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE > CONNECTOR TO THE BELOW 5.0 OHMSp—> INJECTOR #4 DRIVER

INJECTOR #4 ...

PCM CONN.
FIG. 3

CIRCUIT.*

YES

CONTINUE TEST
TC-61A ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-61A| CONTINUED - REPAIRING - INJECTOR #4 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

INJECTOR #4
CONNECTOR

CAV|COLOR| FUNCTION
1 | LB/BR | INJECTOR #4 DRIVER
2 |DG/LG | ASD RELAY QUTPUT

FIG. 1

80bdb852
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TEST TC-61A| CONTINUED - REPAIRING - INJECTOR #4 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

CONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

TEST TC-61A
CONTINUED FROM

PREVIOUS PAGE. CONNECTORS.
KEY ON, ENGINE USING A VOLTMETER, REPAIR THE SHORT
OFF. WITH THE DRB, MEASURE THE IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATE THE ASD INJECTOR #4 DRIVE ABOVE 1.0 VOLT? INJECTOR #4 DRIVE
RELAY. CIRCUIT. CIRCUIT.*
FIG. 1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-61B | REPAIRING - INJECTOR #4 CONTROL CIRCUIT

Perform TEST TC-61A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
271 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2

234




TEST TC-61B | REPAIRING - INJECTOR #4 CONTROL CIRCUIT

Perform TEST TC-61A Before Proceeding

START TEST STOP THE ASD RELAY

IS THE INJ/COIL NO REPAIR THE OPEN

TC-61B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-62A | REPAIRING - 1/1 02S SHORTED TO VOLTAGE

Perform TEST DTC Before Proceeding

1/1 RIGHT BANK UP

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 volis.

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
emissions. Once the sensor reaches its normal operating
temperature of 300°-350°C (572°-662°F), it generates a voltage
inversely proportional to the amount of oxygen in the exhaust.

Possible causes:

> Sensor output wire shorted to a power circuit
> O2 sensor failure

> Powertrain control module failure

> Connector terminals

> Connector wires

> Open O2 sensor signal circuit

80b01cfe

1/1 RIGHT BANK UP OXYGEN SENSOR CONNECTOR POWERTRAIN
1 CAV | COLOR | FUNCTION CN?(;\‘JSI?EL ]
T [ BK | ENGINE GROUND W m
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN e RELAY
BK/LB | 1/2 SIGNAL RETURN |
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFT BANKUP || o] -
TN/WT | 1/2 028 SIGNAL 211 [29] l LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 | DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 02S SIGNAL - RIGHT
53 | PKAWT | 2/2 02S SIGNAL BANK DOWN
80b1b45c 80b6001
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TEST TC-62A

REPAIRING - 1/1 O2S SHORTED TO VOLTAGE
Perform TEST DTC Before Proceeding

START TEST
TC-62A.

START THE ENGINE.

ALLOW THE ENGINE

TO REACH NORMAL
OPERATING
TEMPERATURE.

WITH THE DRB IN
SENSORS, READ THE
SUSPECT 02 SENSOR

IS THE SUSPECT O2 NO
SENSOR VOLTAGE

CONTINUE TEST
TC-62A ON TH

VOLTAGE.

ABOVE 1.2 VOLTS? NEXT PAGE.

YES

TURN IGNITION OFF.

DISCONNECT THE
SUSPECT 02 SENSOR

IS ANY TERMINAL
CORRODED, DAMAGED,
PUSHED OUT OR

ES REPAIR OR REPLACH
AS NECESSARY.*

HARNESS CONNECTOR.*
SEE GENERAL INFO 4.4

r MISWIRED?

NO

TURN IGNITION ON.

WITH THE DRB IN
SENSORS, READ THE

IS THE SUSPECT 02 NO| REPLACE THE

SUSPECT 02 SENSOR
VOLTAGE.

SENSOR VOLTAGE
ABOVE 1.2 VOLTS?

SUSPECT OXYGEN
SENSOR.*

YES

REPAIR THE SUSPECT
OXYGEN SENSOR
SIGNAL CIRCUIT FOR
A SHORT TO
VOLTAGE.*

*Perform Verification TEST VER-2A.

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

1/1 RIGHT BANK UP

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

wWhN =

80b1b45e

1/1 RIGHT BANK UP OXYGEN SENSOR CONNECTOR

1 CAV | COLOR FUNCTION

1 BK ENGINE GROUND

2 | OR/DG | ASD RELAY

3 | BK/OR | 1/1 02S RETURN

2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | CCLOR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 028 RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 028 SIGNAL
30 | BK/DG | 1/1 023 SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TN/WT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL
80b1b45¢c

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

oo 0 [T
2/ @ LEFT BANK UP F =

PN

ASD RELAY LEFT BANK UP
[ |—ourur DG/OR
gy PDC-T
[43 | -SENSOR GROUND 1
= TO ALT,
BK/DG ¢ SRV AND

11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

.
J
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TEST TC-62A

CONTINUED - REPAIRING - 1/1 0O2S SHORTED TO VOLTAGE

TEST TC-62A
CONTINUED FRO
THE PREVIOUS

WIGGLE THE SUSPECT
OXYGEN SENSOR
CONNECTOR AND

PAGE. HARNESS.
WITH THE DRB, DID THE REPAIR THE
MONITOR THE SUSPECT 02 SENSOR YES HARNESS OR CONNECTOR
SUSPECT 02 SENSOR VOLTAGE GO ABOVE THAT HAS THE
VOLTAGE. 1.2 VOLTS AT ANY INTERMITTENT SHORT
TIME? TO VOLTAGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE THERE ANY YES REPAIR AS
TO SET THE TROUBLE GUIDE, INSPECT THE PROBLEMS FOUND? NECESSARY.*
CODE IS NOT WIRING AND
PRESENT. CONNECTORS.
NO
DISCONNECT THE ISANY TERMINAL
SUSPECT O2 SENSOR CORRODED, DAMAGED, ES REPAIR AS
TURN IGNITION OFF. AND INSPECT THE PUSHED OUT OR NECESSARY .*
CONNECTORS. MISWIRED?
NO

NOTE:
A FAULTY O2 HEATER
COULD CAUSE THE 02

TEST COMPLETE.*

SENSOR VOLTAGE TO
REMAIN HIGH.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-65A

Perform TEST DTC Before Proceeding

REPAIRING - 2/1 O2S STAYS AT CENTER

2/1 LEFT BANK UP

Name of code: 02 Sensor Stays at Center

When monitored: With the engine running for more than 2 minutes and
engine temperature greater than 170°.

Set condition: The oxygen sensor signal voltage is between 0.35 velt and
0.55 volt for 1.5 minutes.

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

Possible causes:
> Sensor output wire open

02 sensor

vV V.V V

failure

Powertrain control module failure
Dirt/moisture/grease causing voltage tracking in connector
Connector wires

20b2439¢

POWERTRAIN

CONTROL
MODULE

PR/WT
LEFT BANK DOWN

2/2 53]

[T

|

211 [29]

(6

[Z7]

E

LEFT BANK DOWN ASD
RELAY
LG/RD .L
LEFT BANK UP o
oD FELAY LEFT BANK UP 'T'
OUTPUT DG/OR
gy L 4 PDC-T
OZSBRETURN 4 GROUND -
K/LB Y
SENSOR GROUND | J_
TO ALT,
BK/DG SRV AND

RIGHT BANK UP

171 [30]

172 | 51

TN/WT
RIGHT BANK DOWN

LA Rl

RIGHT BANK UP

1

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-65A| REPAIRING - 2/1 02S STAYS AT CENTER

Perform TEST DTC Before Proceeding

START TEST
TC-65A.

START THE ENGINE
AND ALLOW IT TO
REACH NORMAL
OPERATING
TEMPERATURE.

USING THE DRB IN
ACTUATOR TESTS,

WITH THE DRB, READ

IS THE 2/1 OXYGEN NO CONTINUE TEST

OXYGEN SENSOR
CONNECTOR AND

WHILE WIGGLING THE

SET THE ENGINE RPM THE 2/1 OXYGEN ——> SENSOR STATE TC-65A ON THE
TO 1500. SENSOR STATE. SWITCHING? NEXT PAGE.
YES
WIGGLE THE 2/1 AT ANY TIME DOES REPAIR THE OPEN

THE 2/1 OXYGEN YES HARNESS OR CONNECTOR
SENSOR STATE ST THAT CAUSED THE

HARNESS, MONITOF

HARNESS. THE DRB DISPLAY. LOCKED AT CENTER? OXYGEN SENSOR STATE|
TO STAY AT CENTER.*

NO

AT THIS TIME, THE USING THE

CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS

TO SET THE TROUBLE GUIDE, INSPECT THE ——> FOUND? NECESSARY .*

CODE IS NOT PRESENT. WIRING AND
CONNECTORS.

NO

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-65A

CONTINUED - REPAIRING - 2/1 0O2S STAYS AT CENTER

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

LG/RD J__I
LEFT BANK UP
21 [29 v — =
[
ASD RELAY LEFT BANK UP
E OUTPUT DG/OR
ity PDC-T
E SENSOR GROUND
< = TO ALT,
BK/DG "\x — SRV AND
11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

2/1 LEFT BANK UP

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL

2/1 02S SIGNAL

2/2 028 SIGNAL

FIG. 1

wWhN =

80b1b45e

2/1 LEFT BANK UP

OXYGEN SENSOR CONNECTOR

1 CAV | COLOR
1 BK

2 | OR/DG
3 | BK/OR

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 028 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS

COLCR FUNCTION

DG/OR | ASD RELAY (SENSE)

BK/OR | 1/1 028 RETURN

2/1 028 RETURN

2/1 028 SIGNAL

1/1 028 SIGNAL

1/2 SIGNAL RETURN

2/2 SIGNAL RETURN

1/2 028 SIGNAL

2/2 028 SIGNAL
80b1b45¢c

BK/LB

BK/DG
TN/WT

LG/RD
BK/DG
BK/LB

TN/WT
PK/WT




TEST TC-65A

CONTINUED - REPAIRING - 2/1 0O2S STAYS AT CENTER

TEST TC-65A

CONTINUED FRO

THE PREVIOUS TURN IGNITION OFF.
PAGE.

DISCONNECT THE
2/1 02 SENSOR
HARNESS CONNECTOR.*

SEE GENERAL INFO 4.4

IS ANY TERMINAL

CORRODED, DAMAGED,| YES REPAIR OR REPLACE
PUSHED OUT OR ——> AS NECESSARY .*
MISWIRED?
NO

REPAIR THE 2/1 02
USING AN OHMMETER, ...GROUND CIRCUIT IS THE RESISTANCE YES SENSOR GROUND
MEASURE BETWEEN THE—> AND GROUND. ——> ABOVE 5.0 OHMS2—>| CIRCUIT FOR AN

2/1 02 SENSOR... OPEN.*
FIG. 1
NO

KEY ON, CONNECT A WITFHE DRB IN
JUMPER WIRE BETWEEN SENSORS, READ THE IS THE VOLTAGE YES REPLACE THE 2/1 Q2

SENSOR SIGNAL —> THE PCM CONNECTOR|
CIRCUIT...
FIG. 2

BELOW 5.0 OHMS?

THE 2/1 02 SENSOR ——> 2/1 02 SENSOR —> ABOVE 1.0 VOLT? —> SENSOR.*
SIGNAL CKT AND B(+). VOLTAGE.
FIG. 1
NO

KEY OFF, DISCONNECT

THE POWERTRAIN DISCONNECT THE

CONTROL MODULE ——> JUMPER WIRE.
HARNESS CONNECTOR.**
SEE GENERAL INFO 4.1
USING AN OHMMETER, ..FROM THE 2/1 02
MEASURE THE 2/1 02 SENSOR CONNECTOR TO IS THE RESISTANCE ES REPLACE THE

b

POWERTRAIN CONTROL

MODULE.*

NO

REPAIR THE OPEN
2/1 02 SENSOR
SIGNAL CIRCUIT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-66A| REPAIRING - 2/1 02S SHORTED TO VOLTAGE

Perform TEST DTC Before Proceeding

2/1 LEFT BANK UP

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 volis.

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
emissions. Once the sensor reaches its normal operating
temperature of 300°-350°C (572°-662°F), it generates a voltage
inversely proportional to the amount of oxygen in the exhaust.

Possible causes:

> Sensor output wire shorted to a power circuit
> O2 sensor failure

> Powertrain control module failure

> Connector terminals

> Connector wires

> Open O2 sensor signal circuit

80b01cfe

2/1 LEFT BANK UP OXYGEN SENSOR CONNECTOR POWERTRAIN
1 CAV | COLOR | FUNCTION CN?(;\‘JSI?EL ]
T [ BK | ENGINE GROUND W m
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN e RELAY
BK/LB | 1/2 SIGNAL RETURN |
2/2 SIGNAL RETURN LG/RD || “m Hl .J_—.
4 | BK/DG | 1/102S SIGNAL LEFT BANK UP g ]
TN/WT | 1/2 028 SIGNAL 211 [29] l LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT BG/OR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLCOR FUNCTION p — TO ALT,
6 DG/OR | ASD RELAY (SENSE) BK/DG ﬂ\ — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 028 SIGNAL - RIGHT
53 | PK/WT | 2/2 02S SIGNAL BANK DOWN
80b1b45c 80b61001
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TEST TC-66A

REPAIRING - 2/1 O2S SHORTED TO VOLTAGE
Perform TEST DTC Before Proceeding

START TEST
TC-66A.

START THE ENGINE.

ALLOW THE ENGINE

TO REACH NORMAL
OPERATING
TEMPERATURE.

WITH THE DRB IN
SENSORS, READ THE
SUSPECT 02 SENSOR

VOLTAGE.

IS THE SUSPECT O2
SENSOR VOLTAGE

NO CONTINUE TEST

TC-66 ON THE

ABOVE 1.2 VOLTS?

NEXT PAGE.

YES

TURN IGNITION OFF.

DISCONNECT THE
SUSPECT O2 SENSOR.

IS ANY TERMINAL
CORRODED, DAMAGEL
PUSHED OUT OR

MISWIRED?

ES REPAIR OR REPLACH
AS NECESSARY .*

NO

START ENGINE.

WITH THE DRB IN
SENSORS, READ THE
SUSPECT 02 SENSOR

VOLTAGE.

IS THE SUSPECT 02
SENSOR VOLTAGE

NO|

ABOVE 1.2 VOLTS?

REPLACE THE
SUSPECT OXYGEN
SENSOR.*

YES

REPAIR THE SUSPECT
OXYGEN SENSOR
SIGNAL CIRCUIT FOR
A SHORT TO
VOLTAGE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-66A| CONTINUED - REPAIRING - 2/1 02S SHORTED TO VOLTAGE

2/1 LEFT BANK UP

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

wWhN =

80b1b45e

2/1 LEFT BANK UP OXYGEN SENSOR CONNECTOR

1 CAV | COLOR FUNCTION

1 BK ENGINE GROUND

2 | OR/DG | ASD RELAY

3 | BK/OR | 1/1 02S RETURN

2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | CCLOR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 028 RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 028 SIGNAL
30 | BK/DG | 1/1 023 SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TN/WT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL
80b1b45¢c

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

oo 0 [T
2/ @ LEFT BANK UP F =

PN

ASD RELAY LEFT BANK UP
[ |—ourur DG/OR
gy PDC-T
[43 | -SENSOR GROUND 1
= TO ALT,
BK/DG ¢ SRV AND

11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

.
J
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TEST TC-66A

CONTINUED - REPAIRING - 2/1 02S SHORTED TO VOLTAGE

TEST TC-66A
CONTINUED FRO
THE PREVIOUS

WIGGLE THE SUSPECT
OXYGEN SENSOR
CONNECTOR AND

PAGE. HARNESS.
WITH THE DRB, DID THE REPAIR THE
MONITOR THE SUSPECT 02 SENSOR YES HARNESS OR CONNECTOR
SUSPECT 02 SENSOR VOLTAGE GO ABOVE THAT HAS THE
VOLTAGE. 1.2 VOLTS AT ANY INTERMITTENT SHORT
TIME? TO VOLTAGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE THERE ANY YES REPAIR AS
TO SET THE TROUBLE GUIDE, INSPECT THE PROBLEMS FOUND? NECESSARY.*
CODE IS NOT WIRING AND
PRESENT. CONNECTORS.
NO
DISCONNECT THE ISANY TERMINAL
SUSPECT O2 SENSOR CORRODED, DAMAGED, ES REPAIR AS
TURN IGNITION OFF. AND INSPECT THE PUSHED OUT OR NECESSARY .*
CONNECTORS. MISWIRED?
NO

NOTE:
A FAULTY O2 HEATER
COULD CAUSE THE 02

TEST COMPLETE.*

SENSOR VOLTAGE TO
REMAIN HIGH.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-69A

REPAIRING - INJECTOR #5 CONTROL CIRCUIT

POWERTRAIN
CONTROL
MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB

INJ/COIL FUSE@ ?

o] & Gl Bl N Rl [

INJECTOR #5
CONNEGCTOR

ASD RELAY OUTPUT DG/OR _ 20AMR  peig
ASD FUSE v
30 AMP
i
AUTO .L. TO COILS
SHUTDOWN AND MTV
SOLENOID CAV|COLOR| FUNCTION
RELAY T
1 | &Y |INJECTOR #5 DRIVER
2 |DG/LG | ASD RELAY QUTPUT
TOPDC 30bdfac2 80b4b853
FIG. 1
POWERTRAIN
POWERTRAIN
CON?-ROL MODULE CONTROL MODULE
CONNECTOR (C1)
"C1" CONNECTOR
(BLACK) 31
CAV|COLOR]| FUNCTION
1 6 |DG/OR| ASD RELAY OUTPUT
15 | GY |INJECTOR #5 DRIVER
/(W//}
CAV | COLOR FUNCTION CAV | COLOR FUNCTION p& R
2 | NoR | ianmon ol ChveR 2 | DatG | KNOGK SENROR RETURN €51 s
3 TN/PK I-ENIT\ON CO\L#E CRIVER 25 BKAT KNOCK;ENSOR SIGNAL o / / INJECTOR #5
D W | o rowin supiy D mer | oaceems onp S S CONNECTOR
6 DG/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/~ SIGNAL ( ),
7 YLWT INJECTOR #3 F:FH\/ER 30 BK/DG HEATED 02 SENS 1/ SIGNAL 1 e /
g DG GEN FIELD DRIVER 31 TNWT START RELAY CNTR_
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITICN SENSOR 3IG % |
1 TN/RD ISMITION COIL #1 CRIVER 33 TN/YL CAMSHA=T POSITICN SENE SIG /
13 WT/DB INJECTOR #1 CRIVER 34 LG/PK EGR POSIT ON SENSCR SIGNAL \\\\\J/ s
14 BR/DB INJECTOR #6 CRIVER 3? OR/DE THROTTLE POSITION SENS SIG 2 /
15 GY INJCCTOR #5 CRIVCR 38 DG/D NAP SCNSON SIGN%\L \ﬁ,
vl S| Wecron i chvem ey 51 s | VAo ToNNG sAvE SoL CAV|COLOR]| FUNCTION
T | avmk | St AoeRuavesLovrL | @ | evat | Eshsoiowoib conraoL 1 | @Y |INJECTOR #5 DRIVER
20 DBWT FUSED IGN SWITCH OUTPUT
2 |DG/LG | ASD RELAY OUTPUT
80bdb855

FIG. 2

FIG. 3

80b29fbc
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TEST TC-69A

REPAIRING - INJECTOR #5 CONTROL CIRCUIT

START TEST

NOTE: IT MAY BE
NECESSARY TO

REFER TO SERVICE

DISCONNECT INJECTOR
#5 HARNESS

TC-69A. REMOVE THE INTAKE ——> MANUAL FOR | — CONNECTOR.**
PLENUM IN THE INSTRUCTIONS. SEE GENERAL INFO 4.1
FOLLOWING STEPS.
USING A VOLTMETER,
USING THE DRB, MEASURE THE ASD DOES THE VOLTAGH NO PERFORM TEST
ACTUATE THE ASD |—> RELAY OUTPUT ——> CYCLE FROMO TO 1@ TC-69B.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NQ REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——>| INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS
CONNECTOR. CONNECTORS.**
SEE GENERAL INFO 4.1
USING A FUSED USING A 12 VOLT
JUMPER, JUMPER B+ TO TEST LIGHT, PROBE DID THE TESTLIGHT |YES REPLACE THE
THE ASD RELAY OUTPUF— THE INJECTOR#5 [——> ILLUMINATE? —> POWERTRAIN CONTROL
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO
USING AN OHMMETER, REPAIR THE SHORT
DISCONNECT THE MEASURE THE IS THE RESISTANCE NO TO GROUND IN THE
INJECTOR HARNESS ——> INJECTOR #5 DRIVER |——> BELOW 5.0 OHMS? ——> INJECTOR #5 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT *
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE —> CONNECTOR TO THE BELOW 5.0 OHMSP INJECTOR #5 DRIVER

INJECTOR #5 ...

PCM CONN.
FIG.3

CIRCUIT.*

YES

CONTINUE TEST

TC-69A ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

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

INJECTOR #5
CONNECTOR

CAV|COLOR| FUNCTION
1 GY | INJECTOR #5 DRIVER
2 |DG/LG | ASD RELAY QUTPUT

FIG. 1

80b4b853
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TEST TC-69A | CONTINUED - REPAIRING - INJECTOR #5 CONTROL CIRCUIT

CONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

TEST TC-69A
CONTINUED FROM

PREVIOUS PAGE. CONNECTORS.
KEY ON, ENGINE USING A VOLTMETER, REPAIR THE SHORT
OFF. WITH THE DRB, MEASURE THE IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATE THE ASD INJECTOR #5 DRIVE ABOVE 1.0 VOLT? INJECTOR #5 DRIVE
RELAY. CIRCUIT. CIRCUIT.*
FIG. 1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

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

Perform TEST TC-69A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
271 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2
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TEST TC-69B | REPAIRING - INJECTOR #5 CONTROL CIRCUIT

Perform TEST TC-69A Before Proceeding

START TEST STOP THE ASD RELAY

IS THE INJ/COIL NO REPAIR THE OPEN

TC-69B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-70A

REPAIRING - INJECTOR #6 CONTROL CIRCUIT

Perform TEST TC-21A Before Proceeding

POWERTRAIN
CONTROL
MODULE

INJECTOR #1 DRIVER WT/DB

INJECTOR #6
CONNECTOR

INJECTOR #2 DRIVER TN/WT

INJECTOR #3 DRIVER YL/WT

INJECTOR #4 DRIVER LB/BR

INJECTOR #5 DRIVER GY

INJECTOR #6 DRIVER BR/DB
INJ/COIL FUSE@ ?

ASD RELAY OUTPUT DG/OR , 20 AMR

o] & Gl Bl N Rl [

DG/LG
ASD FUSE -
30 AMP
TO COILS
ghuo o L AND MTV
RELAY TI SOLENOID CAV|COLOR| FUNCTION

1 | BR/DB | INJECTOR #6 DRIVER
2 |DG/LG | ASD RELAY OUTPUT

TO PDC 80bdfac2

80b4b8s4

FIG. 1
CONTROL MODULE CONTROL MODULE
naqn ROL MODY CONNECTOR (C1)
C1" CONNECTOR
{BLACK) 31
CAV|COLOR| FUNCTION
1 6 | DG/OR| ASD RELAY OUTPUT
14 | BR/DB | INJECTOR #6 DRIVER
s
6 INJECTOR #6 P
NG
CAV | COLOR FUNCTICN CAV | COLOR FUNCTION CONNECTOR% N
1 TNAG ISMITION GOIL #4 CRIVER 21 DG IGNITION COIL #5 DRIVER _ ////> 27|
2 “NOR ISMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSOR RETURN (2.5} /
3 TNVPK ISMITION COIL #2 CRIVER 25 BKVT KNOCK SENSOR SIGNAL = /
4 N ISNITION COIL #€ CRIVER 2 TVBK ENG COOLANT TEMP SENS SIG e A1
5 YL/RD SPZED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND / SRR -
6 DG/OR AUTO SHUTDOWN RELAY OUTFUT 20 LG/RC HEATED 02 SENS 2/~ SIZNAL ( )
7 YLWT INJECTOR #3 CRIVER 30 BK/DG HEATED 02 SENS 1/ SIGNAL 1 <
8 DG GEN FIELD DRIVER a1 TNWT START RELAY CNTR_ /
10 BK/TN POWER GROUNC: 32 GY/BK CRANK POSITION SENSOR 31G % |
1 TNVRD ISNITION COIL #1 CRIVER S TNYL CAMSHA=T POSITICN SENE SIG 3 \L J
13 WT/DB INJECTOR /11 CRIVER 34 LG/PK ESR POSIT ON SENSCR SIGNAL ~
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG 2 \\ /
15 av INJCCTON #5 CRIVEN 38 DG/MD VAP SCNEOT SIGNAL oy
18 LB/BR INJECTOR #4 CRIVER a7 BK/RG INTAKE AIR TEVP SISNAL
17 “NWT INJECTOR #2 CRIVER (2.71) 39 VI/RD MANFLD TUNING VALVE SOL CAV |COLOR| FUNCTION
17 ™ INJECTOR #2 CRIVER (3.50) CNTRL (3.51)
18 GY/PK SHORT RUNNER VALY SOL CNTRL 40 GY/YL EGR SOLENOID CONT3OL 1 BR/DB | INJECTOR #6 DRIVER
20 DEAIT FUSED IGN SWITCH OUTPUT
DG/LG | ASD RELAY OUTPUT

80b4b855

FIG. 2

FIG. 3

80b29fbe
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TEST TC-70A

Perform TEST TC-21A Before Proceeding

REPAIRING - INJECTOR #6 CONTROL CIRCUIT

START TEST

NOTE: IT MAY BE
NECESSARY TO

REFER TO SERVICE

DISCONNECT INJECTOR
#6 HARNESS

TC-70A. REMOVE THE INTAKE ——> MANUAL FOR | — CONNECTOR.**
PLENUM IN THE INSTRUCTIONS. SEE GENERAL INFO 4.1
FOLLOWING STEPS.
USING A VOLTMETER,
USING THE DRB, MEASURE THE ASD DOES THE VOLTAGH NO PERFORM TEST
ACTUATE THE ASD |—> RELAY OUTPUT ——> CYCLE FROMO TO 1@ TC-70B.
RELAY. CIRCUIT. VOLTS?
FIG. 1
YES
USING AN OHMMETER,
MEASURE THE IS THE RESISTANCE NQ REPLACE THE FUEL
RESISTANCE ACROSS BETWEEN 10.0 AND ——>| INJECTOR.*
THE INJECTOR. 16.0 OHMS?
YES
DISCONNNECT THE
RECONNECT THE POWERTRAIN CONTROL
INJECTOR HARNESS —> MODULE HARNESS
CONNECTOR. CONNECTORS.**
SEE GENERAL INFO 4.1
USING A FUSED USING A 12 VOLT
JUMPER, JUMPER B+ TO TEST LIGHT, PROBE DID THE TESTLIGHT |YES REPLACE THE
THE ASD RELAY OUTPUF— THE INJECTOR #6 [ —> ILLUMINATE? —> POWERTRAIN CONTROL
CKT AT THE PCM CIRCUIT TO GROUND. MODULE.*
HARNESS CONN. FIG. 2 FIG. 2
NO
USING AN OHMMETER, REPAIR THE SHORT
DISCONNECT THE MEASURE THE IS THE RESISTANCE NO TO GROUND IN THE
INJECTOR HARNESS ——> INJECTOR #6 DRIVER |——> BELOW 5.0 OHMS? ——> INJECTOR #6 DRIVER
CONNECTOR.** CIRCUIT TO GROUND. CIRCUIT *
FIG. 1
YES
DRIVER CIRCUIT
USING AN OHMMETER, FROM THE INJECTOR IS THE RESISTANCE N REPAIR THE OPEN
MEASURE THE —> CONNECTOR TO THE BELOW 5.0 OHMSP INJECTOR #6 DRIVER

INJECTOR #6 ...

PCM CONN.
FIG.3

CIRCUIT.*

YES

CONTINUE TEST

TC-70A ON THE
NEXT PAGE

*Perform Verification TEST VER-2A.

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

INJECTOR #6
CONNECTOR

CAV|COLOR| FUNCTION
1 | BR/DB | INJECTOR #6 DRIVER
2 |DG/LG | ASD RELAY QUTPUT

FIG. 1

80b4b854
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TEST TC-70A| CONTINUED - REPAIRING - INJECTOR #6 CONTROL CIRCUIT

CONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS

TEST TC-70A
CONTINUED FROM

PREVIOUS PAGE. CONNECTORS.
KEY ON, ENGINE USING A VOLTMETER, REPAIR THE SHORT
OFF. WITH THE DRB, MEASURE THE IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATE THE ASD INJECTOR #6 DRIVE ABOVE 1.0 VOLT? INJECTOR #6 DRIVE
RELAY. CIRCUIT. CIRCUIT.*
FIG. 1
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

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

Perform TEST TC-70A Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN
CONTROL
MODULE
3] INJECTOR #1 DRIVER WT/DB @ .
77| INJECTOR #2 DRIVER TN/WT @ .
7} INJECTOR #3 DRIVER YL/WT @ I
g} INJECTOR #4 DRIVER LB/BR @ .
5| INJECTOR #5 DRIVER GY @ |
INJECTOR #6 DRIVER BR/DB P
[14] INJ/COIL FUSE~ 1
51 ASD RELAY OUTPUT DG/OR 20AME  pay/1g
ASD FUSE% - e
30 AMP |
s
SHUTDOWN — SOLENOID
RELAY
]
TO PDC 80bdfac?
271 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR

T\

272 &
7
) W 7‘5 -

%

i
g
Mg

—
e

=

Ny
SNV

NN =7l
i NS
=S 20
¢ Y SR,
& u" A
LA~ o S/ -
L AN '

R

NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5b5a

FIG. 1 FIG. 2
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TEST TC-70B

REPAIRING - INJECTOR #6 CONTROL CIRCUIT
Perform TEST TC-70A Before Proceeding

START TEST STOP THE ASD RELAY IS THE INJ/COIL NO REPAIR THE OPEN
TC-70B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO

REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO
USING THE SCHEMATIC,
REPAIR THE ASD RELAY|
OUTPUT CIRCUIT FOR A
SHORT TO GROUND.*

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

259

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-76A

REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT

L

AUTO
SHUTDOWN
RELAY
T0
INJCOIL INJECTORS
FAUSSDE FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+M\_ro >
MODULE | e e hd
.s ) )
. |:1 ; TN/RD (;01" |
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 - #05' —9 J_+ NO. 1
3 TN/PK Coil ;
#2 -
*—
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
. TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #4

2
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 | TN/LG | COIL ON PLUG DRIVER #4
80b4b73a 80b27cd4
FIG. 1 FIG. 2
COIL ON PLUG
CONNECTOR #4 POWERTRAIN
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 TN/L IL ON PL DRIVER #4
/LG [COILO ue CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAI N 1 TNLG ISMITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER
CONTROL MODULE 2 “N/OR IZMITION COIL 43 CRIVER 24 DBILG KNgCK SENSOR RETURN (2.5
3 TN/PK IGMITION COIL #z CRIVER 25 BKNT KNOCK SENSOR SIGNAL
coN N ECTOR 4 TN/LB IGNITION COIL :E CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SP=ED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND
6 E)G/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/: SIENAL
GAV [COLOR[ FUNGTION DR | e 2| e |G o
1| TN/LG | #4 DRIVER e 5 | Tuwt | Gawstaer rosmcnsee 16
el # = 3
2 TN/OR | #3 DRIVER 13 WT/DB INJECTOR /11 CRIVER 3 LG/PK ESR POSIT ON SENSCR SIGNAL
s | TNPK| 2 DRIVER i [ o | 2| o |
4 TN/LB #6 DRlVER 16 LB/BR INJECTOR #4 CRIVER 37 BK/RC INTAKE AIR TEVP SIGNAL
17 TNWT INJECTOR #2 CRIVER {2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 TN/DG #5 DRIVER ;g Sg;\zl‘(r ?Ué’g ‘Zl;l\leNV‘EHRTé/;LéSS;.U%NTRL 40 GY/YL EGR SOLENOID CONTIOL
80b27cda 80bdb855
FIG. 3 FIG. 4
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TEST TC-76A

REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT

START TEST
TC-76A.

KEY OFF.
DISCONNECT THE
IGNITION COIL

HARNESS CONNECTOR.**

SEE GENERAL INFO 4.0

USING AN OHMMETER,
MEASURE THE

IS THE RESISTANCE NQ REPLACE THE

RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #4.*
IGNITION COIL #4. 0.7 OHMS?
FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO PERFORM TES

ACTUATE THE ASD ——> GROUND, PROBE THIE LIGHT ILLUMINATE? TC-76B.
RELAY. FUSED ASD REALY
CIRCUIT. FIG. 2
YES
USING A VOLTMETER, REPAIR THE SHORT
NOTE: DRB STILL MEASURE THE IGNITION IS THE VOLTAGE YES TO VOLTAGE INTHE
ACTUATING THE ASD ——> COIL DRIVER #4. —> ABOVE 1.0 VOLT? > IGNITION COIL

RELAY.

FIG. 2

DRIVE #4 CIRCUIT.*

NO

KEY OFF. DISCONNECT
THE POWERTRAIN

USING AN OHMMETER,
MEASURE RESISTANC

IS THE RESISTANCE NO REPAIR THE OPEN IN

i

HARNESS CONNECTOR.**—>  OF IGN COIL DRIVER BELOW 5.0 OHMS? ——>  THE IGNITION COIL
CKT BETWEEN IGN COIIlL DRIVER.*
SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3
YES
USING AN OHMMETER, REPAIR THE SHORT
MEASURE THE IGNITION IS THE RESISTANCE YES TO GROUND IN THE
COIL DRIVER CKT TO BELOW 5.0 OHMS? — IGNITION COIL

GROUND.
FIG. 4

DRIVER CIRCUIT *

NO

CONTINUE TEST
TC-76A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-76A| CONTINUED - REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-76A| CONTINUED - REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT

TEST TC-76A
CONTINUED FRO
THE PREVIOUS

REMOVE IGNITION COIL
#4 AND SUBSTITUDE
WITH A KNOWN GOOD

PAGE. IGNITION COIL
FIG. 1
USING THE DRB, DID THE IGNITION
CLEAR THE TROUBLE USING A DRB, CHECK COIL #4 PRIMARY NO REPLACE THE
CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #4.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-76B | CONTINUED - REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT
AUTO
— SHUTDOWN
] RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
MODULE e -
G » TN/RD Coil ®
#1
2 TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 45 _t NQ. 1
-
" TN/PK Coil ==
#2
] TNLG Coil F|CAPACITOR
#4 - NC. 2
[,
#6 _
80b57438
2.7L 3.5L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
3 o S, i
S
Wre
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. SIDE OF THE VALVE COVERS. 80b5chSa
FIG. 1 FIG. 2
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TEST TC-76B

CONTINUED - REPAIRING - IGNITION COIL #4 PRIMARY CIRCUIT

START TEST
TC-76B.

STOP THE ASD RELAY IS THE INJ/COIL NO REPAIR THE OPEN
ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES

DISCONNECT THE
CAPACITOR #1

USING THE DRB,

IS THE INJ/COIL YES REPLACE THE

HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-77A

REPAIRING - IGNITION COIL #5 PRIMARY CIRCUIT

L

AUTO
SHUTDOWN
RELAY
T0
INJCOIL INJECTORS
FAUSSDE FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+M\_ro >
MODULE | e e hd
.s ) )
. |:1 ; TN/RD (;01" |
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 - #05' —9 J_+ NO. 1
3 TN/PK Coil ;
#2 -
*—
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
. TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #5

2
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 | TN/DG | COIL ON PLUG DRIVER #5
80b4b73a 80b27cd7
FIG. 1 FIG. 2
COIL ON PLUG
CONNECTOR #5 POWERTRAIN
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 | TN/Di IL ON PL DRIVER #
/DG COIL© ue 5 CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAI N 1 TNLG ISMITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER
CONTROL MODULE 2 “N/OR IZMITION COIL 43 CRIVER 24 DBILG KNgCK SENSOR RETURN (2.5
3 TN/PK IGMITION COIL #z CRIVER 25 BKNT KNOCK SENSOR SIGNAL
coN N ECTOR 4 TN/LB IGNITION COIL :E CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SP=ED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND
6 E)G/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/: SIENAL
CAV JGOLOR] FUNGTION DR | e 2| e |G o
1| TN/LG | #4 DRIVER e 5 | Tuwt | Gawstaer rosmcnsee 16
el # = 3
2 TN/OR | #3 DRIVER 13 WT/DB INJECTOR /11 CRIVER 3 LG/PK ESR POSIT ON SENSCR SIGNAL
s | TNPK| 2 DRIVER i [ o | 2| o |
4 TN/LB #6 DRlVER 16 LB/BR INJECTOR #4 CRIVER 37 BK/RC INTAKE AIR TEVP SIGNAL
17 TNWT INJECTOR #2 CRIVER {2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 TN/DG #5 DRIVER ;g gg;\zl‘(r gUSDERDT \ZI;LNSN\/\EHRT?:{L%&?;U?[NTRL 40 GY/YL EGR SOLENOID CONTIOL
80k27cd8 80bdb855
FIG. 3 FIG. 4
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TEST TC-77A

REPAIRING - IGNITION COIL #5 PRIMARY CIRCUIT

START TEST
TC-77A.

KEY OFF.
DISCONNECT THE

IGNITION COIL
HARNESS CONNECTOR.*¥
SEE GENERAL INFO 4.0

USING AN OHMMETER,

MEASURE THE IS THE RESISTANCE NC REPLACE THE
RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #5.*
IGNITION COIL #5. 0.7 OHMS?

FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO PERFORM TES
ACTUATE THE ASD ——> GROUND, PROBE THIE LIGHT ILLUMINATE? TC-778B.
RELAY. FUSED ASD REALY
CIRCUIT. FIG. 2
YES
USING A VOLTMETER, REPAIR THE SHORT
NOTE: DRB STILL MEASURE THE IGNITION IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATING THE ASD ——> COIL DRIVER #5. —> ABOVE 1.0 VOLT? > IGNITION COIL

RELAY. DRIVE #5 CIRCUIT.*
FIG. 2
NO
KEY OFF. DISCONNECT USING AN OHMMETER,
THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO REPAIR THE OPEN IN
HARNESS CONNECTOR.*——> OFIGN COILDRIVER ——> BELOW 5.0 OHMS? |——>{ THE IGNITION COIL
CKT BETWEEN IGN COIlL DRIVER.*
SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3
YES

USING AN OHMMETER,
MEASURE THE IGNITION
COIL DRIVER CKT TO
GROUND.

FIG. 4

REPAIR THE SHORT
IS THE RESISTANCE YES TO GROUND IN THE
BELOW 5.0 OHMS? > IGNITION COIL

DRIVER CIRCUIT .*

NO

CONTINUE TEST
TC-77A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-77A| CONTINUED - REPAIRING - IGNITION COIL #5 PRIMARY CIRCUIT

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-77A| CONTINUED - REPAIRING - IGNITION COIL #5 PRIMARY CIRCUIT

TEST TC-77A
CONTINUED FRO
THE PREVIOUS

REMOVE IGNITION COIL
#5 AND SUBSTITUDE
WITH A KNOWN GOOD

PAGE. IGNITION COIL
FIG. 1
USING THE DRB, DID THE IGNITION
CLEAR THE TROUBLE USING A DRB, CHECK COIL #5 PRIMARY NO REPLACE THE
CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #5.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-77B | REPAIRING - IGNITION COIL #5 PRIMARY CIRCUIT
Perform TEST TC-77A Before Proceeding
AUTO
— SHUTDOWN
m— RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
coNTRoL DGOR  30AMP ®  paLa k MTV SOLENOID
MODULE e -
6 » TN/RD Coil ¢
#1
) TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 a5 _t NQ. 1
-
" TN/PK Coil ==
#2
] TNLG Coil F|CAPACITOR
#4 = NC. 2
[,
#6 _
80b57438
2.7k 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
3 o S, i
S
¥re |
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS'SObmg SIDE OF THE VALVE COVERS. g0bschsa
FIG. 1 FIG. 2
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TEST TC-77B | REPAIRING - IGNITION COIL #5

Perform TEST TC-77A Before Proceeding

PRIMARY CIRCUIT

START TEST STOP THE ASD RELAY

IS THE INJ/COIL NO REPAIR THE OPEN

TC-77B. ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-82A

Perform TEST DTC Before Proceeding

REPAIRING - SPEED CONTROL POWER RELAY OR 12V DRIVER CIRCUIT

POWERTRAIN
CONTROL

CLOCKSPRING
MODULE '

S/C SWITCH SIGNAL RD/AG

[«]

LEFT SIDE

SENSOR GROUND BK/LB

(=]

GROUND
TO OTHER
BiopK  SENSORS

PARK/NCUTRAL
POSITION SWITCH SENSE

WIOR
VEHICLE SPEED

Py
SENSOR SIGNAL EATX

ERAKE SWITCH SENSE WT/PK

CASE |
GROUND

TRANS RANGE
SWITCH

wncumime _ [ vacuw [N
[F====="= FEsERVIOR |

HOLIMS TOHLNOD Q33J8

RIGHT SIDE

VACUUM

SICCABE [T

SAM

THROTTLE
BODY

DB/RD

S/C VAC SOL CONTRO_ TN/RD

(2] [3][e] [¢]

$/C VENT $OL CONTROL L&/RD

TO
BRAKE
LAMPS

5/C BRAKE
SWITCH
QUTPUT

GROUNC

BRAKE

LAMP
CH

SPEED CONTROL
VACUUM SOLENOID

IS/'C POWEFR SUPPLY YL/RD

o] SWITH
GROUND_FUSED
= B+

80b4fabl

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)

SERVO CONNECTOR

SPEED CONTROL

CAV | COLOR | FUNCTION
1 TN/RD | S/C VACUUM SOLENOID CONTROL
2 LG/RD | S/C VENT SOLENOID GONTROL
3 DB/RD | S/C BRAKE SWITCH QUTPUT
4 BK GROUND
80aalf65 80b4b84c
FIG. 1
BRAKE LAMP
SWITCH CONNECTOR POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)
62
CAV|COLOR| FUNCTION
5 | YL/RD | S/C POWER SUPPLY
50 | BK/TN | GROUND
1 62 | WT/PK | BRAKE SWITCH SENSE
BRAKE
6 LAMP SWITCH ‘
CONNECTOR e
CAV|COLOR| FUNCTION S
1 |WT/PK| BRAKE SWITCH SENSE CAV|COLOR| FUNCTION e
2 | BK/LG| GROUND 1 |WT/PK| BRAKE SWITCH SENSE
3 | YL/RD| S/C POWER SUPPLY 2 |BK/LG | GROUND
4 |DB/RD| S/C BRAKE SWITCH OUTPUT 3 | YL/RD | S/C POWER SUPPLY
5 |WT/TN| BRAKE LAMP SWITCH OUTPUT 4 |DB/RD| S/C BRAKE SWITCH QUTPUT
6 |PK/DB | FUSED B(+) 5 |WT/TN| BRAKE LAMP SWITCH OUTPUT
soearare | | 6| PK/DB | FUSED B(:) T
FIG. 2 FIG. 3
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TEST TC-82A

REPAIRING - SPEED CONTROL POWER RELAY OR 12V DRIVER CIRCUIT
Perform TEST DTC Before Proceeding

START TEST
TC-82A.

DISCONNECT THE SPEEL
CONTROL SERVO
HARNESS CONNECTOR.**

SEE GENERAL INFO 4.2

USE A VOLTMETER [N
THE FOLLOWING
STEPS.

NOTE: ENSURE THE

BRAKE PEDAL IS NOT
DEPRESSED DURING THE
FOLLOWING STEPS.

KEY ON, ENGINE
OFF. WITH THE DRB,
ACTUATE THE S/C

MEASURE THE S/C
BRAKE SWITCH
OUTPUT CIRCUIT AT

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

YES

CONTINUE TEST
TC-82A ON THE

RELAY. 4-WAY CONNECTOR. NEXT PAGE.
FIG. 1
NO
TURN IGNITION OFF. REPAIR THE
MEASURE RESISTANCE]| FROM SERVO CONNEC|TOR IS THE RESISTANGE YES SWITCHED S/C BRAKE
OF THE S/C BRAKE TO GROUND. BELOW 5.0 OHMS? SWITCH OUTPUT
SWITCH OUTPUT CIRCUIT SHORTED TO
CIRCUIT... FIG. 1 GROUND.*
NO
DISCONNECT THE BRAKE MEASURE VOLTAGE OF

SWITCH CONN. TURN

KEY ON, ENGINE OFF.
ACTUATE THE S/C
SOLENOID.**

THE S/C POWER
SUPPLY CIRCUIT AT
BRAKE SWITCH CONN|
FIG. 2

IS THE VOLTAGE YES

PERFORM TEST

ABOVE 10.0 VOLTS?

TC-82B.

NO

KEY OFF, DISCONNECT
THE POWERTRAIN
CONTROL MODULE

HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1

MEASURE RESISTANCE]|

OF S/IC POWER SUPPL
CIRCUIT, PCM TO
BRAKE SWITCH CONN

FIG. 3

IS THE RESISTANCE YES
BELOW 5.0 OHMS?

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

NO

REPAIR THE OPEN
S/C POWER SUPPLY
CIRCUIT.*

*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 12V DRIVER
CIRCUIT

w-Hum—+4 mMOOoOO mMrWCOX-

SPEED CONTROL
SERVO CONNECTOR

CAV | COLOR | FUNCTION

1 TN/RD | S/C VACUUM SOLENOID CONTROL
2 LG/RD | S/C VENT SOLENOID CONTROL
3

4

DB/RD | S/C BRAKE SWITCH QUTPUT
BK GROUND

80b4k84c
FIG. 1

POWERTRAIN CONTROL MODULE CONNECTORS

CAV |COLOR | FUNCTION

5 | Y/RD | SPEED CONTROL POWER SUPPLY
56 | TN/RD | S/C VAGUUM SOLENOID CONTROL
80 | LG/RD | S/C VENT SOLENOID CONTROL

80h4b84f
FIG. 2
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TEST TC-82A

CIRCUIT

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

START TEST
TC-82A.

TURN IGNITION OFF.

THE SERVO 4-WAY
USING AN OHMMETER, HARNESS CONNECTOR. IS THE RESISTANCEH [¢] REPAIR THE OPEN
MEASURE THE GROUN —> BELOW 5.0 OHMS?——> SERVO GROUND
CIRCUIT AT... CIRCUIT *
FIG. 1
YES
WITH AN OHMMETER, SPEED CONTROL VEN IS THE RESISTANCE REPAIR THE
PERFORM THE SOL CKT AND SPEE BELOW 5.0 OHMS FOR YES CIRCUIT(S) THA
FOLLOWING CONTROL VACUUM S EITHER MEASURED BELOW 5.0
MEASUREMENTS TO CKT. MEASUREMENT? OHMS FOR A SHOR
GROUND.. TO GROUND.*
NO
DISCONNECT THE PCM
RECONNECT THE S/C HARNESS CONNECTQR.
SERVO HARNESS >
CONNECTOR.
SEE GENERAL INFO 4.1
MEASURE BETWEEN IS THE RESISTANCE
USE AN OHMMETER IN PCM HARNESS BETWEEN NO CONTINUE TE!

THE FOLLOWING
STEPS.

>

CONNECTOR CAVITIES—>
5 AND 80.
FIG. 2

35.0 AND 55.0
OHMS?

TC-82A ON THE
NEXT PAGE.

YES

MEASURE BETWEEN
PCM HARNESS
CONNECTOR CAVITIES ——>

ND 56.

FIG. 2

IS THE RESISTANCE
BETWEEN

NQO

35.0 AND 55.0
OHMS?

CONTINUE TES
TC-82A ON THE
NEXT PAGE.

YES

REPALCE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-82A

CIRCUIT

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

COLOR | FUNCTION

YL/RD | SPEED CONTROL POWER SUPPLY
TN/RD | 5/C VACUUM SOLENOID CONTROL
LG/RD | S/C VENT SOLENOID CONTROL

SPEED CONTROL
SERVO CONNECTOR

COLOR | FUNCTION

AWM 2|

TN/RD | S/C VACUUM SOLENOID CONTROL
LG/RD | §/C VENT SOLENCID CONTROL
DB/RD | S/C BRAKE SWITCH QUTPUT

BK GROUND

FIG. 1

80b4bB4de
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TEST TC-82A | CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR 12 V DRIVER

CIRCUIT

TEST TC-82A
CONTINUED FRO
THE PREVIOUS
PAGE.

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

SEE GENERAL INFO 4.1

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 o} REAPIR THE OPEN
VENT SOLENOID SERVO AND PCM. BELOW 5.0 OHMS? S/C VENT SOLENOID
CONTROL CIRCUIT... 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 | CONTINUED - REPAIRING - SPEED CONTROL POWER RELAY OR 12V DRIVER

CIRCUIT

BRAKE
LAMP SWITCH
CONNECTOR

CAV |COLOR| FUNCTION
1 WT/PK | BRAKE SWITCH SENSE
2 | BK/LG | GROUND 6
3 | YL/RD | 5/C POWER SUPPLY
4 | DB/RD | S/C BRAKE SWITCH OUTPUT
5 | WT/TN | BRAKE LAMP SW QUTPUT
6 | PK/DB | FUSED B (+)
SPEED CONTROL SERVO
CONNECTOR 3
CAV |COLOR/| FUNCTION

. L 4
B | PR

WM —

TN/RD | S/C VACUUM SOLENOID CTRLXD

LG/RD | §/C VENT SOLENOID CONTROL

DB/RD | S/C BRAKE SWITCH QUTPUT
BK | GROUND 2

80b4b84d

FIG. 1

278




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

CIRCUIT

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-

IS THE RESISTANCE | YES
ABOVE 5.0 OHMS?

FIG. 1

REPAIR THE OPEN
S/C BRAKE SWITCH
OUTPUT CIRCUIT
FROM PCM TO S/C

USING SERVICE
MANUAL PROCEDURE,
CHECK BRAKE SWITC

ADJUSTMENT.

SERVO.*
NO
WAS THE BRAKE NP ADJUST THE BRAK
SWITCH ADJUSTMENT] SWITCH.*
OK?
YES

REPLACE THE BRAKE
SWITCH.*

Tt

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.
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TEST TC-87A| REPAIRING - SPEED CONTROL SWITCH ALWAYS LOW

Perform TEST DTC Before Proceeding

Name of code: Speed Control Switches Always Low

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

Set condition: When switch voltage is less than 4.5 volts for
2 minutes.

Theory of operation: A single wire referenced to sensor return
ground is used to sense steering wheel mounted switches. Each
switch has an associated resistance valve. The switch resistance
forms a voltage divider with the PCM's internal pull up resistor to

5 volts. The resistor divider creates a unique voltage at the PCM's
input pin thereby allowing multiple switches to be "multiplexed" on
a single input.

Possible causes:

> Switch circuit shorted

> PCM failure

> Shorted switch signal circuit
> Shorted switch

80b27d35

LEFT SIDE

POWERTRAIN e e

CONTROL CLOCKSPRING = e
MODULE —

a1 S/C SWITCH SIGNAL RD/AG

8 SENSOR GROUND BK/LB

GROUND
TO OTHER
S=NSORS
BK/PK.
PARK/NCUTRAL TRANS RANGE VAGUUM
E POSITION SWITCH SENSE

- Jocumine _ [ vacuw [T
WI/OH [F====== FEsERVIOR |
VEHICLE SPEED =

HOLIMS TOHLNOD Q33J8

RIGHT SIDE

= |
E4-SENSDR SIGNAL oo sherol| SIC CABLE_ THROTTLE
I === "o BODY
=] BRAKE SWITCH SENSE WT/PK [
L 1 DBRD 1
/G VAC SOL CONTRO_ TN/RD
56 090 S/S?,‘/?ﬁé,f o BRAKE
LAMPS
ouTPUT
E $/C VENT SOL CONTROL LG/RD 990
BRAKE
fjil: LaMP
GROUNC

¥ swiTcH
SPEED GONTROL
VACUUM SOLENOID
/C POWER SUPPLY YL/RD
El GROUND 560
= B+

80bdfab1
SPEED CONTROL
SWITCH CONNECTOR
P /] -
B NOTE: THE CAVITY LOCATION
A OF THE CIRCUIT MAY VARY.
CAV |[COLOR| FUNCTION
A DG GROUND
B WT | S/C SWITCH SIGNAL
FIG. 1 80b4fh57
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TEST TC-87A

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

START TEST
TC-87A.

DISCONNECT THE S/C
ON/OFF SWITCH
HARNESS CONNECTOR.*

SEE GENERAL INFO 4.7

AT THIS TIME THE
WITH THE DRB, READ IS THE S/C SWITCH (0] CONDITION REQUIRED
THE S/C SWITCH ——> VOLTAGE BELOW 1.0 [——> TOSET THE TROUBLE
VOLTS IN SENSORS. VOLTS? CODE IS NOT PRESENT.
SEE GEN INFO 3.3.2
YES
DID THE S/C SWITCH [ES REPLACE THE S/C
VOLTS CHANGE TO ——> ON/OFF SWITCH.*
5.0 VOLTS?
NO

RESISTANCE BETWEEN ——>|
THE S/C SIGNAL
CIRCUIT...

GROUND CIRCUIT.
FIG. 1

e

BELOW 5.0 OHMS?

DISCONNECT THE S/C
RESUME/ACCEL SWITCH DID THE S/C SWITCH | YES REPLACE THE S/C
HARNESS CONNECTOR.* VOLTS CHANGE TO ——> RESUME/ACCEL

5.0 VOLTS? SWITCH.*
SEE GENERAL INFO 4.7
NO
TURN THE IGNITION
OFF.
WAIT ONE MINUTE.
USING AN OHMMETER, REPAIR THE S/C
MEASURE THE AND THE SENSOR IS THE RESISTANCE| VYE SIGNAL CIRCUIT

SHORTED TO SENSOR
GROUND.

NO

PERFORM TEST
TC-87B.

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.

281

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-87B | CONTINUED - REPAIRING - SPEED CONTROL SWITCH ALWAYS LOW

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

41

CAV

COLOR

FUNCTION

41

RD/LG

SPEED CONTROL SWITCH SIGNAL

FIG. 1

80b27430
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TEST TC-87B | CONTINUED - REPAIRING - SPEED CONTROL SWITCH ALWAYS LOW

DISCONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1

START TEST
TC-87B.

WITH AN OHMMETER, CIRCUIT TO GROUND
MEASURE RESISTANCE] AT THE PCM IS THE RESISTANCE | NO REPLACE THE
OF S/C SWITCH CONNECTOR. BELOW 5.0 OHMS? POWERTRAIN CONTRQL
SIGNAL... MODULE.*
FIG. 1
YES

REPAIR THE S/C

SWITCH SIGNAL

CIRCUIT FOR A
SHORT TO GROUND.*

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.

283

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-88A| REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT

Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
MODULE
MANIFOLD
TUNING VALVE
VT/RD SOLENQID
Manifold Sclenoid Control 1
39
INJ/COIL DGILG
FUSE
ASD Relay
20 AMP Outpul
6 d 2
TOASD TO INJECTORS
RELAY COILS, AND
CAPACITORS #1
AND #2 BOb573ff

Name of code: Manifold Tune Valve Solenoid Circuit

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

Set condition: The MTV solenoid control circuit is not in
the expected state when requested to operate by the PCM.

Theory of operation: The MTV solenoid is actuated by the
PCM at wide open throttle and at various pre-set engine
speeds. This solenoid controls a manifold mounted servo
that power tunes the manifold. The PCM looks for a current
spike when actuating the solenoid. If the spike is not
present, the PCM sets a trouble code.

Possible causes:

> Open or shorted control circuit

> Open ASD relay output circuit

> Open or shorted solenoid coil

> Powertrain control module failure

80h3c532
FIG. 1
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TEST TC-88A

REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT
Perform TEST DTC Before Proceeding

IS THE 'GLOBAL
START TEST WITH THE DRB, GOOD TRIP’ YES CONTINUE TEST
TC-88A READ CODES. DISPLAYED AND TC-88A ON THE
EQUAL TO 07 NEXT PAGE.
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
DOES THE MANIFOLD REPAIR AS

WITH THE DRB,
ACTUATE THE MTV
SOLENOID.

WIGGLE WIRING

HARNESS FROM THE

SOLENOID TO PCM.

TUNE VALVE

ACTUATING?

SOLENOID EVER ST

YES]

O
ot

NECESSARY WHERE
WIGGLING CAUSEL
PROBLEM TO
APPEAR.*

NO

USING THE DRB, GO TO
THE FREEZE FRAME
SCREEN. MAKE SURE
THE 'CAUSED BYDTC

HEX CODE MATCHES...

THE CODE ON THE
DTC SCREEN. IF SO,
UTILIZE THIS INFO
FOR ADDED
DIAGNOSTICS.

3.3.2 FOR
INFORMATION ON

CODES.

REFER TO GEN INFO

INACTIVE TROUBLE

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-88A

CONTINUED - REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT

MANIFOLD TUNE VALVE
SOLENOID CONNECTOR

CAV | COLOR | FUNCTION

1 | VI/RD | MTV SOLENOID CONTROL
2 | DG/LG | ASD RELAY OUTPUT

FIG. 1 80b09856

MANIFOLD TUNING
VALVE SOLENOID
CONNECTOR

CAV |COLOR | FUNCTION

VT/RD |MTV SOLENOID CONTROL
2 | DG/LG |ASD RELAY QUTPUT

-y

POWERTRAIN
CONTROL MODULE
CONNECTOR (C1)

CAV |COLOR | FUNCTION

6 | DG/OR |ASD RELAY OUTPUT
39 | VI/RD |MTV SOLENOID CONTROL

80b09855
FIG. 2

POWERTRAIN
CONTROL MODULE
CONNECTOR (C1)

CAV | COLOR | FUNCTION

6 DG/OR |ASD RELAY QUTPUT
39 VT/RD |MANIFOLD TUNE VALVE SOLENCID CONTROL

80009854
FIG. 3
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TEST TC-88A| CONTINUED - REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT

TEST TC-88A KEY OFF, DISCONNECT

CONTINUED FRO THE MTV SOLENOID|

THE PREVIOUS HARNESS CONNECTOR.
PAGE.

SEE GENERAL INFO 4.2

l

¥

USING A VOLTMETER,
KEY ON. WITH THE MEASURE THE ASD IS THE VOLTAGE NO CONTINUE TES
DRB, ACTUATE THE RELAY OUTPUT CKT ABOVE 10.0 VOLTS? TC-88A ON NEXT
MTV SOLENOID. AT SOL CONNECTOR. PAGE.
FIG. 1
YES
USING A 12 VOLT TEST
NOTE: DRB STILL LIGHT, CONNECT ONE
ACTUATING THE MTV |——> END OF THE TEST
SOLENOID. LIGHT TO THE ASD
RELAY OUTPUT CKT...
AND THE OTHER END AT
THE MTV SOLENOID DOES THE TEST YES REPLACE THE
CONTROL CKT ATHE LIGHT FLASH ONAND ——> MANIFOLD TUNE
MTV SOLENOID OFF? VALVE SOLENOID.*
CONNECTOR. FIG. 1
NO
STOP THE MTV USING A VOLTMETER, REPAIR THE SHORT
SOLENOID FROM MEASURE THE MTV IS THE VOLTAGE YES TO VOLTAGE IN THH
ACTUATING. USING A ——>  SOLENOID CONTROL ——>| ABOVE 1.0 VOLT? |—> MANIFOLD TUNE
DRB, ACTUATE THE CIRCUIT. VALVE SOLENOID
ASD RELAY. FIG. 1 CIRCUIT.*
NO
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE OPEN IN
THE PCM HARNESS MEASURE THE IS THE RESISTANCE NO THE MANIFOLD TUNE
CONNECTOR. —>{ RESISTANCE OF THE ——> BELOW 5.0 OHMS? ——> VALVE SOLENOID
MTV SOLENOID CONTROL CONTROL CIRCUIT.*
SEE GENERAL INFO 4.1 CIRCUIT. FIG. 2

USING AN OHMMETER,
MEASURE THE MTV
SOLENOID CONTROL

REPAIR THE SHORT
IBHE RESISTANCE YES TO GROUND IN THE

CIRCUIT TO GROUND.
FIG.3

BELOW 5.0 OHMS. ——> MANIFOLD TUNE
VALVE SOLENOID
CIRCUIT *
NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-88A| CONTINUED - REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT
POWERTRAIN
CONTRQL
MODULE
MANIFOLD
TUNING VALVE
VT/RD SOLENOID
Manifold Solenoid Control 1
39
INJ/COIL DGIG
FUSE
ASD Relay
20 AMP Oulpul
6 o \_,e >
TOASD TO INJECTORS
RELAY COILS, AND
CAPACITORS #1
AND #2 EObs7 3ff
2.7k 35L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
PR
<
ENVACES /
N e e A (I
esleZ T
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. =~ SIDE OF THE VALVE COVERS. 80b5cbSa
FIG. 1 FIG. 2
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TEST TC-88A| CONTINUED - REPAIRING - MANIFOLD TUNE VALVE SOLENOID CIRCUIT

TEST TC-88A
CONTINUED FRO STOP THE ASD RELA IS THE INJ/COIL NO REPAIR THE OPEN
THE PREVIOUS ACTUATING. FUSE OPEN? ASD RELAY OUTPUT
PAGE. CIRCUIT.*
YES
DISCONNECT THE
CAPACITOR #1 USING THE DRB, IS THE INJ/COIL YES REPLACE THE
HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO
REPEAT THE ABOVE
STOP THE ASD RELAY TEST PROCEDURE FOR IS THE INJ/COIL YES REPLACE THE
ACTUATING. THE CAPACITOR #2. FUSE OK? CAPACITOR #2.*
FIG.1 OR 2
NO

USING THE SCHEMATIC,
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-90A | REPAIRING - A/IC PRESSURE SENSOR VOLTS TOO HIGH

Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
GROUND MODULE
TO OTHER
A/C PRESSURE SENSORS
,i..\ BK/LB
~ Sensor Ground 13
DB
A/C Pressure Sensor Signal E
VT/WT
5V Supply 51
A/C PRESSURE
SENSOR
TO TP SENSCR
AND MAP SENSOR
80b2b545

Name of code: A/C Pressure Sensor Volts Too High

When monitored: With the ignition on, the engine running, and the
A/C relay energized.

Set condition: The A/C pressure sensor signal at PCM cavity 42
goes above 4.9 volts.

Theory of operation: The A/C pressure sensor informs the PCM if
the A/C system pressure is too low or too high. This information allows
the PCM to determine if it can engage the compressor clutch. If the A/C
system pressure is too low, the PCM will not engage the compressor
clutch. If the system pressure is too high, the PCM will disengage the
compressor clutch and turn on the cooling fans to prevent the
compressor head pressure from becoming too high. The sensor
provides a signal to PCM cavity 42. The sensor receives a 5-volt supply
from PCM cavily 61. The sensor ground is provided by PCM cavily 43.

Possible causes:

> Sensor signal open

> Sensor internally open
> PCM failure
>

Open sensor ground
2500601

FIG. 1
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TEST TC-90A

Perform TEST DTC Before Proceeding

REPAIRING - A/C PRESSURE SENSOR VOLTS TOO HIGH

START ENGINE. WITH
THE DRB, READ THE
A/IC PRESSURE

START TEST
TC-90A.

ISTHE A/C
PRESSURE SENSOR

YES CONTINUE TEST

VOLTAGE ABOVE 4.6

TC-90A ON THE

SENSOR VOLTAGE. VOLTS? NEXT PAGE.
NO
WHILE MONITORING REPAIR THE HARNESS
THE DRB, WIGGLE DID THE VOLTAGE YBES OR CONNECTOR THAT
THE A/C PRESSURE CHANGE DURING THE CAUSED THE VOLTAGE
SENSOR CONNECTOR WIGGLE TEST? TO CHANGE.*
AND HARNESS.
NO
AT THIS TIME, THE USING THE
REQUIRED CONDITION SCHEMATIC AS A WERE ANY PROBLEM$ YES REPAIR AS

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

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

INACTIVE TROUBLE
CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-90A | CONTINUED - REPAIRING - A/C PRESSURE SENSOR VOLTS TOO HIGH

A/C
PRESSURE SENSOR
CONNECTOR

3
CAV| COLOR | FUNCTION

1 BK/LB SENSOR GROUND

2 VT/WT | 5-VOLT SUPPLY

3 DB A/C PRESSURE SIGNAL 80b008B45

FIG. 1
POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

CAV| COLOR | FUNCTION sy
42 DB | A/C PRESSURE SENSOR SIGNAL |

43 BK/LB SENSOR GROUND
61 VT/WT | 5-VOLT SUPPLY

A/C
PRESSURE SENSOR
CONNECTOR

CAV| COLOR | FUNCTION

BK/LB | SENSOR GROUND \\3
VT/WT | 5-VOLT SUPPLY
DB A/C PRESSURE SENSOR SIGNAL 50b0SE62

WM —

FIG. 2
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TEST TC-90A

CONTINUED - REPAIRING - A/C PRESSURE SENSOR VOLTS TOO HIGH

TEST TC-90A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT
THE A/C PRESSURE
SENSOR HARNESS

CONNECTOR.**

SEE GENERAL INFO 4.4

l

KEY ON. USING A
VOLTMETER, MEASURE
VOLTAGE AT THE A/C

PRESSURE SENSOR
SIGNAL CIRCUIT...

AT THE A/C REPAIR THE A/C
PRESSURE SENSOR IS THE VOLTAGE YES PRESSURE SENSO
CONNECTOR. ABOVE 5.5 VOLTS? CIRCUIT SHORTED T
VOLTAGE.*
FIG. 1

NO

CONNECT A JUMPER
WIRE BETWEEN THE A/Q

PRESSURE SENSOR —>

SIGNAL & SENSOR GND
CKTS. FIG. 1

WITH THE DRB, READ
THE A/C PRESSURE ——>
SENSOR VOLTAGE.

IS THE VOLTAGE YES
BELOW 1.0 VOLT? |——>

REPLACE THE A/C
PRESSURE SENSOR.

NO

MOVE THE END OF THE
JUMPER WIRE
CONNECTED TO THE
SENSOR GROUND CKT T
A KNOWN GOOD GND...

i

WHILE KEEPING THE
OTHER END OF THE
JUMPER WIRE
CONNECTED TO THE A
PRESSURE SIGNAL CKT.

(¢}

WITH THE DRB, READ
THE A/C PRESSURE

IS THE VOLTAGE YES REPAIR THE OPEN

SENSOR VOLTAGE.

BELOW 1.0 VOLT? —> SENSOR GROUND

CIRCUIT.*

YES

KEY OFF. DISCONNECT
THE POWERTRAIN

CONTROL MODULE ——>f

HARNESS CONNECTOR.**
SEE GENERAL INFO 4.1

WITH AN OHMMETER,
MEASURE A/C PRESSURE
SENSOR SIGNAL CKT —>
BETWEEN SENSOR AND
PCM. FIG. 2

IS THE RESISTANCE| N
BELOW 5.0 OHMS? ——>|

REPAIR THE OPEN
SENSOR SIGNAL
CIRCUIT.*

YES

WITH AN OHMMETER,
MEASURE BETWEEN TH
A/C PRESSURE SENSOR

REPAIR THE SHORT
BETWEEN THE SENSOR
SIGNAL CIRCUIT AND|

TSE RESISTANCE ES
BELOW 5.0 OHMS? ——>

SIGNAL AND 5-VOLT
SUPPLY. FIG. 1

THE 5-VOLT SUPPLY
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
DULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-91A| REPAIRING - A/IC PRESSURE SENSOR VOLTS TOO LOW

Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
GROUND MODULE
TO OTHER
A/C PRESSURE SENSORS
,i..\ BK/LB
~ Sensor Ground 13
DB
A/C Pressure Sensor Signal E
VT/WT
5V Supply 51
A/C PRESSURE
SENSOR
TO TP SENSCR
AND MAP SENSOR
80b2b545

Name of code: A/C Pressure Sensor Volts Too Low

When monitored: With the ignition on, the engine running, and the
A/C relay energized.

Set condition: The A/C pressure sensor signal voltage at PCM
cavity 42 goes below .5 volt, or the voltage is below .7 volt for 22
seconds when the A/C relay is energized.

Theory of operation: The A/C pressure sensor informs the PCM if
the A/C system pressure is too low or too high. This information allows
the PCM to determine if it can engage the compressor clutch. If the A/C
system pressure is too low, the PCM will not engage the compressor
clutch. If the system pressure is too high, the PCM will disengage the
compressor clutch and turn on the cooling fans to prevent the
compressor head pressure from becoming tco high. The sensor
provides a signal to PCM cavity 42. The sensor receives a 5-volt
supply from PCM cavity 61. The sensor ground is provided by PCM
cavity 43.

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

> PCM failure 2600506
FIG. 1
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TEST TC-91A

Perform TEST DTC Before Proceeding

REPAIRING - A/C PRESSURE SENSOR VOLTS TOO LOW

START ENGINE. WITH
START TEST
TC-91A.

WHILE MONITORING THE
DRB DISPLAY, WIGGLE

THE A/C PRESSURE

CHANGE DURING THE

THE DRB, READ THE IS THE VOLTAGE NO CONTINUE TEST
A/C PRESSURE ABOVE 0.2 VOLT? TC-91A ON THE
SENSOR VOLTAGE. NEXT PAGE.
YES
REPAIR THE HARNESS
DID THE VOLTAGE YES OR CONNECTOR THAT|

CAUSED THE VOLTAG

SENSOR CONNECTOR & WIGGLE TEST? TO CHANGE.*
HARNESS.
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE ANY PROBLEMS YES REPAIR AS

REFER TO GEN INFO
3.3.2 FOR
INFORMATION ON

INACTIVE TROUBLE
CODES.

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

TEST COMPLETE.*

m

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-91A| CONTINUED - REPAIRING - A/C PRESSURE SENSOR VOLTS TOO LOW

A/C
PRESSURE SENSOR
CONNECTOR

4
3
CAV| COLOR | FUNCTION
1 | BK/LB | SENSOR GROUND
2 | VI/WT | 5-VOLT SUPPLY
3 DB | A/C PRESSURE SIGNAL HOBOOGAS
FIG. 1
POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

CAV | COLOR [ FUNCTION

42 DB A/C PRESSURE SWITCH SIGNAL
43 BK/LB | SENSOR GROUND
61 VT/WT | 5-VOLT SUPPLY

80b20f36
FIG. 2
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TEST TC-91A

CONTINUED - REPAIRING - A/C PRESSURE SENSOR VOLTS TOO LOW

TEST TC-91A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF. DISCONNECT
THE A/C PRESSURE
SENSOR HARNESS

CONNECTOR.**

SEE GENERAL INFO 4.4

KEY ON. WITH A
VOLTMETER MEASURE
THE 5-VOLT SUPPLY

AT THE A/C
PRESSURE SENSOR
CONNECTOR.

CIRCUIT...

FIG. 1

IS THE VOLTAGE
ABOVE 4.9 VOLTS?

NO REPAIR THE OPEN
5-VOLT SUPPLY
CIRCUIT.*

YES

NOTE: THE A/C
PRESSURE SENSOR

WITH THE DRB, READ

MUST REMAIN
DISCONNECTED FOR
THE NEXT STEP.

THE "A/C HIGH-SIDE
VOLTS".

IS THE VOLTAGE

YE

ABOVE 4.5 VOLTS?

S REPLACE THE A/C
PRESSURE SENSOR.*

NO

KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE

WITH AN OHMMETER,
MEASURE THE A/C
PRESSURE SENSOR

HARNESS CONNECTOR.**
SEE GENERAL INFO 4.1

SIGNAL CIRCUIT TO
GROUND. FIG. 1

IS THE RESISTANCE
BELOW 5.0 OHMS?}

REPAIR THE SENSOR
ES SIGNAL CIRCUIT FOR
A SHORT TO

GROUND.*

NO

WITH AN OHMMETER,
MEASURE THE A/C

PRESSURE SENSOR
SIGNAL AND GND CKTS.
FIG. 2

IS THE RESISTANCE
BELOW 5.0 OHMS?

YE|

REPAIR THE SENSOR
S SIGNAL CIRCUIT
SHORTED 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-92A| REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT

Perform TEST DTC Before Proceeding

POWERTRAIN LG/BK TO FUSED IGN
CONTROL +—» SW OUTPUT
MODULE (C2) RD/LG TO FUSED
—— B(+
RD/BR
HIGH/LOW HIGH
SPEED SPEED
DB/PK RAD FAN RAD FAN
LO Speed RELAY REL AY
Rad Fan ’ »
Rly Ctrl TN LG
@ DB/LG LO Speed Rad Fan HI Spd
Hl Spd Rad Fan Rly Ctrl Rly Qutput Rad Fan
[e9] Rly
Output

80b57444

Name of code: Low Speed Fan Ctrl Relay Circuit

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

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

Theory of operation: The low speed radiator fan relay controls the low
speed operation of the radiator fan. When the vehicle is equipped with
a power distribution center (PDC), the low speed radiator fan relay is
inside the PDC. One side of the relay control coil is supplied with 12
volts when the ignition switch is in the “run” position. The circuit is
completed when the other side of the relay ¢oil is grounded by the
powertrain control module (PCM). The PCM will actuate the relay
whenever the A/C clutch is engaged regardless of coolant temperature
and vehicle speed. If the A/C clutch is not engaged, the PCM will actuate
the relay when the coolant temperature reaches approximately 207° F
and turn off the relay when the coolant temperature drops to
approximately 201° F. The relay is also turned off when the vehicle
speed is above 62 MPH and A/C clutch is disengaged.

Possible causes:

> Relay coil open or shorted

> Fused ignition switch output circuit open

> Low speed radiator fan relay control circuit open or shorted

> Inoperative circuit driver in powertrain control module 8022800F

FIG. 1
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TEST TC-92A

REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT
Perform TEST DTC Before Proceeding

WITH THE DRB,

START TEST ACTUATE THE HI/LOW IS THE HI/LO SPEED NO CONTINUE TEST
TC-92A. SPEED FAN RELAY. FAN RELAY TC-92A ON THE
CLICKING? NEXT PAGE.
SEE GENERAL INFO 4.6
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 NOTE: THE DRB MUST REPAIR AS
HARNESS FROM THE STILL BE ACTUATING DID THE WIGGLING YES NECESSARY WHERE

RELAY TO THE

POWERTRAIN CONTROL|
MODULE.

THE HI/LOW SPEED
FAN RELAY.

INTERRUPT THE

CLICKING?

WIGGLING CAUSED
THE CLICKING TO BE
INTERRUPTED.*

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-92A| CONTINUED - REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT

D (87)

FIG.

HI/LO SPEED POWER
RAD FAN RELAY SEREZRES DISTRIBUTION
CONNECTOR =iy |=0 CENTER
(=)
- E—H
C / ‘:.,gu
o
i [Fo ()
[A] =R =]
Bl
et i)
i {Fet (ko]
= [t [
=g
(ZEI]
I
CAV | COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT
B (30) | RD/LG | FUSED B(+})
C (85) | DB/PK | LO SPEED RAD FAN RELAY CONTROL
D (87) TN LO SPEED RAD FAN RELAY QUTPUT
80b46h{8
FIG. 1
B (30)
C (85)
E (87a)

A (86)

80b4fade
2
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TEST TC-92A

CONTINUED - REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT

TEST TC-92A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE HI/LO
SPEED FAN RELAY.**

SEE GENERAL INFO 4.6

USING A VOLTMETER,
MEASURE THE FUSED
IGN SWITCH OUTPUT

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

CIRCUIT.
FIG. 1

REPAIR THE OPEN
FUSED IGNITION
SWITCH OUTPUT

NO

CIRCUIT.*

YES

MEASURE ACROSS THH
USE AN OHMMETER IN TERMINALS OF HI/LO IS THE RESISTANCE NO | REPLACE THE HI/LO
THE FOLLOWING SPEED FAN RELAY BETWEEN 60 TO 8 SPEED FAN RELAY.
STEP. FOR RESISTANCE. OHMS?
FIG. 2
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE HI/LO
THE POWERTRAIN MEASURE THE HI/LO IS THE RESISTANCE YES SPEED FAN RELAY

CONTROL MODULE

SEE GENERAL INFO 4.1

HARNESS CONNECTOR.**

SPEED FAN RLY

BETWEEN 5.0 OHMS

FIG. 1

CONTROL CKT TO GND,

CONTROL CKT FQ

D

SHORT TO GROUND.*

NO

USE AN OHMMETER IN
THE FOLLOWING

CONTINUE TEST
TC-92A ON THE

STEP.

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-92A| CONTINUED - REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

55
CAV | COLOR | FUNCTION
55 | DB/PK | LOW SPEED FAN RELAY CONTROL
LOW SPEED E
FAN RELAY @ i Eﬁ
(IN PDC)
CAV | COLOR | FUNCTION
A | LG/BK | FUSED IGNITION SW OUTPUT
B | RD/LG | FUSED B(+)
C | DB/PK | LOW SPEED FAN RELAY CONTROL
D | TN |LOW SPEED FAN RELAY OUTPUT

FIG. 1

80009864
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TEST TC-92A| CONTINUED - REPAIRING - LOW SPEED FAN CTRL RELAY CIRCUIT

TEST TC-92A
CONTINUED FRO
THE PREVIOUS
PAGE.

MEASURE THE LOW
SPEED FAN RELAY
CONTROL CKT FROM
PCM TO RELAY CONN.
FIG. 1

REPAIR THE OPEN
IS THE RESISTANCE NO LOW SPEED RAD FAN
BELOW 5.0 OHMS? RELAY CONTROL

CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-93A| REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

POWERTRAIN LG/BK TO FUSED IGN
CONTROL +—» SW OUTPUT
MODULE (C2) RD/LG TO FUSED
—— B(+
RD/BR
HIGH/LOW HIGH
SPEED SPEED
DB/PK RAD FAN RAD FAN
LO Speed RELAY REL AY
Rad Fan ’ »
Rly Ctrl TN LG
@ DB/LG LO Speed Rad Fan HI Spd
Hl Spd Rad Fan Rly Ctrl Rly Qutput Rad Fan
[e9] Rly
Output

80b57444

Name of code: High Speed Fan Control Relay Circuit

When monitored: With the ignition key in the run positicn and battery
voltage above 10 volts.

Set condition: Anopenorshorted conditionis detected inthe high speed
fan relay control circuit.

Theory of operation: The high speed fan relay controls the high speed
operation of the radiator fans. Therelay 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 circuitis completed when
the other side of the relay coil is grounded by the powertrain control module
(PCM). The PCMgroundsthe relay control circuitwhenthe engine coolant
temperature is too high and removes the ground when the temperature is
acceptable.

Possible causes:

Relay coil open or shorted

> Fused ignition switch output circuit open

> High speed fan relay control circuit is open or shorted
> Inoperative circuit driver in powertrain control module

v

2660506
FIG. 1
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TEST TC-93A

REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT
Perform TEST DTC Before Proceeding

START TEST

WITH THE DRB,
ACTUATE THE HIGH

IS THE HIGH SPEED NO CONTINUE TEST

TC-93A. SPEED FAN RELAY. FAN RELAY TC-93A ON THE
CLICKING? NEXT PAGE.
SEE GENERAL INFO 4.6
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 NOTE: THE DRB MUST REPAIR AS

HARNESS FROM THE
RELAY TO THE

POWERTRAIN CONTROL|
MODULE.

STILL BE ACTUATING
THE HIGH SPEED FAN
RELAY.

DID THE WIGGLING YES

INTERRUPT THE WIGGLING CAUSED

CLICKING? THE CLICKING TO BE

INTERRUPTED.*

NO

REFER TO GEN INFO
3.3.2 FOR

INFORMATION ON
INACTIVE TROUBLE
CODES.

TEST COMPLETE.*

NECESSARY WHERE

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-93A| CONTINUED - REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT
P— HI SPEED
D|S'I|:',|:?|VBVE'I;"|ON FrEIizEad RAD FAN RELAY
CENTER :'E” T‘Eu CONNECTOR
3N
=
T g o
QN
Gl e
:f: p K
oA (FA)
=[] ]
)
EE|][
CAV | COLOR | FUNCTION
A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT
B (30) | RD/BR | FUSED B(+)
C (85) | DB/LG | HI SPEED RAD FAN RELAY CONTROL
D (87) LG HI SPEED RAD FAN RELAY QUTPUT
80bafb2f
FIG. 1
30\
85
87a
87 86

FIG. 2

80aac?ba

306




TEST TC-93A

CONTINUED - REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT

TEST TC-93A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
HIGH SPEED FAN
RELAY .**

FIG. 1

KEY ON. USING A REPAIR THE OPEN
VOLTMETER, MEASURE IS THE VOLTAGE NO FUSED IGNITION
THE FUSED IGNITION ABOVE 10.0 VOLTS? SWITCH OUTPUT

SWITCH OUTPUT CIRCUIT.*

CIRCUIT. FIG. 1

YES

MEASURE ACROSS THH

USE AN OHMMETER IN TERMINALS OF THE IS THE RESISTANCE NO REPLACE THE HIGH
THE FOLLOWING HIGH SPEED FAN RELAY BETWEEN 60 TO 80 SPEED FAN RELAY.*

STEP. FOR RESISTANCE. OHMS?

FIG. 2
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE HIGH

THE POWERTRAIN MEASURE THE HIGH IS THE RESISTANCE YES SPEED FAN RELAY

CONTROL MODULE

HARNESS CONNECTOR.**
SEE GENERAL INFO 4.1

SPEED FAN RELAY

BELOW 5.0 OHMS

CONTROL CKT TO GND,

FIG. 1

CONTROL CKT FQ
SHORT TO GROUND.*

NO

USE AN OHMMETER IN
THE FOLLOWING

STEP.

CONTINUE TEST
TC-93A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-93A| CONTINUED - REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)
69
CAV | COLOR [ FUNCTION
69 | DB/LG | HIGH SPEED FAN RELAY CONTRCL
HIGH SPEED
FAN RELAY @ III@
(IN PDC) o
CAV | COLOR | FUNCTION
A | LG/BK | FUSED IGNITION SWITCH OUTPUT
B | RD/BR | FUSED B(+)
C | DB/LG | HIGH SPEED FAN RELAY CONTROL
D

LG

HIGH SPEED FAN RELAY QUTPUT

FIG. 1

80bC9865
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TEST TC-93A| CONTINUED - REPAIRING - HIGH SPEED FAN CTRL RELAY CIRCUIT

TEST TC-93A
CONTINUED FRO
THE PREVIOUS
PAGE.

MEASURE THE HIGH
SPEED RAD FAN
CONTROL CKT FOR
RESISTANCE.
FIG. 1

REPAIR THE OPEN
HIGH SPEED FAN
RELAY CONTROL

IS THE RESISTANCE NO
BELOW 5.0 OHMS?

CIRCUIT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-101A| REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

DB/WT DG/WT
FUEL
Fused Ign Fuel Pump PLlJJMP
TO Sw QOutput Relay Output
IGNITION -
SWITCH
BK
A D Gnd
(86) (87)
FUEL g
POWERTRAIN HPEU&E),
CONTROL
MODULE
{85) (30)
BR C B
Fuel Pump RD
74 | _Relay Contral Fused
B{+)
o\ _o—»_, 10
BATTERY
POSITIVE
80b27c85

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. If the vehicle is equipped with a power
distribution center, the relay is loccated in the 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 2450505

VVVVYV

FIG. 1
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TEST TC-101A

Perform TEST DTC Before Proceeding

REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

START THE ENGINE.

RELAY TO THE

POWERTRAIN CONTROL|
MODULE.

OUT WHEN WIGGLING

WIRES?

WITH THE DRB,
START TEST ACTUATE THE FUEL IS THE FUEL PUMP NO CONTINUE TEST
TC-101A. PUMP RELAY. RELAY CLICKING? TC-101A ON THE
NEXT PAGE.
SEE GENERAL INFO 4.6
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 REPAIR CIRCUIT AS
HARNESS FROM THE DID THE ENGINEDIE| YES NECESSARY WHERE

WIGGLING CAUSED
THE ENGINE TO DIE
OUT.*

NO

REFER TO 3.3.2 FOR
INACTIVE TROUBLE

CODE CONDITION
INFORMATION.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-101A| CONTINUED - REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

(PART OF) =°
| o |
POWER nilaallina
DISTRIBUTION *
CENTER ,l__,B“"' -
E |+ A
FUEL
PUMP 5
RELAY
E
CAV | COLOR | FUNCTION
A(86) | DB/WT | FUSED IGNITION SWITCH OUTPUT
B(30)| RD |FUSED B(+)
C(85)| BR | FUEL PUMP RELAY CONTROL
D(87) | DG/WT | FUEL PUMP RELAY OUTPUT

FIG. 1

80bdfbde

E (87A)

A (86)

FIG. 2

BOb4fadf
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TEST TC-101A

CONTINUED - REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

TEST TC-101A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE FUEL
PUMP RELAY .**

SEE GENERAL INFO 4.6

USING A VOLTMETER,
MEASURE THE FUSED
IGN SWITCH OUTPUT

CIRCUIT.
FIG. 1

IS THE VOLTAGE
ABOVE 10.0 VOLTS?

NO REPAIR THE OPEN

FUSED IGN SWITCH

OUTPUT CIRCUIT.*

YES

MEASURE ACROSS

USE AN OHMMETER IN TERMINALS 85 & 86 OF IS THE RESISTANCE NO REPLACE THE FUEL
THE FOLLOWING THE FUEL PUMP RELA BETWEEN 70 TO 90 PUMP RELAY .*
STEP. FOR RESISTANCE. OHMS?
FIG. 2
YES
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE FUEL
THE POWERTRAIN MEASURE THE FUEL IS THE RESISTANCE YES PUMP RELAY CONTROL
CONTROL MODULE PUMP RELAY CONTROL BELOW 5.0 OHMSR CKT FOR A SHORT T

SEE GENERAL INFO 4.1

HARNESS CONNECTOR.**

CIRCUIT TO GROUND.
FIG. 1

GROUND.*

NO

USE AN OHMMETER IN
THE FOLLOWING

CONTINUE TEST
TC-101A ON THE

STEP.

NEXT PAGE.

*Perform Verification TEST VER-2A.

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

CONTINUED - REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

FUEL PUMP MOTOR

RELAY CONNECTOR
(IN PDC)
CAV | COLOR | FUNCTION
A86) | DBWT |FUSED IGN SW OUTPUT
B(30)| RD |FUSED B(+)
c(85)| BR  |FUEL PUMP RELAY CONTROL
D(87) | DG/WT |FUEL PUMP RELAY OQUTPUT
POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)
74

cAv | coLor | FUNCTION

74

BR

FUEL PUMP RELAY CONTROL

FIG. 1

80b27c86
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TEST TC-101A| CONTINUED - REPAIRING - FUEL PUMP RELAY CONTROL CIRCUIT

TEST TC-101A
CONTINUED FRO
THE PREVIOUS
PAGE.

MEASURE THE FUEL
PUMP RELAY CONTRQ
CKT FOR RESISTANCE]

=

IS THE RESISTANCH NO
BELOW 5.0 OHMS?

REPAIR THE OPEN
FUEL PUMP RELAY

FROM PCM TO RELAY.
FIG. 1

CONTROL CKT.*

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-103A| REPAIRING - 1/1 02S HEATER FAILURE

Perform TEST DTC Before Proceeding

1/1 RIGHT BANK UP

Name of code: O2 Sensor Heater Failure

When monitored: The O2 Heater Monitor runs during O2 sensar cool-down
period, after a hot drive cycle, when engine is shut-down with the ignition key
turned “OFF”.

Set condition: Using O2 sensor signal voltage readings, during 02 sensor
cool-down period, with heater OFF compared to O2 sensor signal voltage
with heatar ON.

Theory of operation: The oxygen sensor is a vcltage generating device.
The PCM receives exhaust gas information frem this O2 sensor. The sensor
detects exhaust gas content by a galvanic reacticn within the sensor that
produces a veltage. After measuring the amount of oxygen in the exhaust
gases. This O2 sensocr serves as an indicator of oxygen content. The heatar
slement helps the O2 sensor quickly reach a normal and steady operating
temperature, which is required for proper emissicn control.

Possible causes:

> Open heater element circuit

> 02 sensor failure

= 02 heater wiring

= Powertrain control module failure
> Connector terminals

> Connector wires

> ASD Fuse(s)

> Open ASD Relay Circuit
80b3afd6

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ L
LEFT BANK UP o
21 | 29
oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
gy L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
= TO ALT,
BK/DG . SRV AND
1/1 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-103A

Perform TEST DTC Before Proceeding

REPAIRING - 1/1 O2S HEATER FAILURE

START TEST
TC-103A.

WITHTHE DRB, READ
ALL TROUBLE CODES.

ARE THERE ANY REFER TO "DT
OTHER "1/1 02 YES  TEST" TO PERFORM
SENSOR" RELATED THE APPROPRIAT
TROUBLE CODES? OXYGEN SENSO

PERFORM THE 1/1 02

VOLTAGE FOR TWO

TEST.
NO
TURN IGNITION OFF.
WAIT 8 MINUTES.
(ENGINE OFF)
IGNITION ON. WAIT FOR THE VOLTAGE
WITH THE DRB IN READING TO STABILIZE
SENSORS, MONITOR
THE 02 SENSOR
VOLTAGE. BETWEEN 0.4 AND 0.6V
WITH THE DRB IN MONITOR THE IS THE
ACTUATOR TESTS, 1/1 02 SENSOR 1/1 02 SENSOR YES | CONTINUE TEST

VOLTAGE STILL TC-103A ONTH

SENSOR HEATER MINUTES. BETWEEN 0.4 AND NEXT PAGE.
TEST. 0.6Vv?
NO

DID YOU COME FROM YES
TEST TC-118A?

CONTINUE TEST
TC-118A.

NO

AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE TROUBLE
CODE IS NOT
PRESENT.

STOP ALL ACTUATOR
TESTS.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-103A| CONTINUED - REPAIRING - 1/1 02S HEATER FAILURE

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

LD [T T
LEFT BANK UP
211 |29 ¢ — (=]
ASD RELAY LEFT BANK UP
5 OUTPUT DG/OR
aros PDC-T
27 osznggRN GROUND )
[43 | -SENSOR GROUND 1
= TO ALT,
BK/DG "\x — SRV AND
11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

PN

1/1 RIGHT BANK UP

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTICN

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

FIG. 1

wWN =

80b1bd5e

1/1 RIGHT BANK UP

OXYGEN SENSOR
CONNECTOR f

(COMPONENT SID?\/ /

CAV | COLOR | FUNCTION

1 WT | GROUND (HEATER)

2 WT [ ASD RELAY OUTPUT

3 GY | SENSOR GROUND

4 BK | OXYGEN SENSOR SIGNAL

FIG. 2 80b27c81

318




TEST TC-103A

CONTINUED - REPAIRING - 1/1 02S HEATER FAILURE

TEST TC-103A
CONTINUED FRO
THE PREVIOUS
PAGE

DISCONNECT THE
1/1 02 SENSOR
HARNESS CONNECTOR.

SEE GENERAL INFO 4.4

. S

IS ANY TERMINAL

CORRODED, DAMAGED,

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLACH
AS NECESSARY .*

NO

NOTE:
THE DRB IS STILL
ACTUATING THE 02

USING A VOLTMETER,
MEASURE THE ASD
RELAY OUTPUT

IS THE VOLTAGE
ABOVE 10.5 VOLTS?

CHECK FUSES OR

) REPAIR THE OPEN

ASD RELAY OUTPUT

ALL ACTUATOR
TESTS.

SENSOR
TO COOL TO ROOM
TEMPERATURE.

USING AN OHMMETER,

SENSOR HEATER CIRCUIT. CIRCUIT.*
TEST. FIG. 1
YES
STOP ALLOW THE 1/1 02

MEASURE FROM THE
HEATER GROUND...

FIG. 1

BELOW 5.0 OHMS?

MEASURE THE 02 IS THE RESISTANCE NO | REPLACE THE 1/1 O2
SENSOR HEATER BETWEEN 4.0 AND SENSOR.*
ELEMENT TERNINALS 7.0 OHMS?
1 AND 2.FIG. 2
YES
USING AN OHMMETER, CIRCUIT TO GROUND. IS THE RESISTANCE NO REPAIR THE OPEN

1/1 02 SENSOR
GROUND CIRCUIT.*

YES

REPLACE THE 1/1 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-105A| REPAIRING - 1/2 02S HEATER FAILURE

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

1/2 RIGHT BANK DOWN

Name of code: O2 Sensor Heater Failure

When monitored: The O2 Heater Monitor runs during O2 sensar cool-down
period, after a hot drive cycle, when engine is shut-down with the ignition key
turned “OFF”.

Set condition: Using O2 sensor signal voltage readings, during 02 sensor
cool-down period, with heater OFF compared to O2 sensor signal voltage
with heatar ON.

Theory of operation: The oxygen sensor is a vcltage generating device.
The PCM receives exhaust gas information frem this O2 sensor. The sensor
detects exhaust gas content by a galvanic reacticn within the sensor that
produces a veltage. After measuring the amount of oxygen in the exhaust
gases. This O2 sensocr serves as an indicator of oxygen content. The heatar
slement helps the O2 sensor quickly reach a normal and steady operating
temperature, which is required for proper emissicn control.

Possible causes:

> Open heater element circuit

> 02 sensor failure

= 02 heater wiring

= Powertrain control module failure
> Connector terminals

> Connector wires

> ASD Fuse(s)

> Open ASD Relay Circuit
80b3afd6

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ L
LEFT BANK UP o
21 | 29
oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
gy L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
= TO ALT,
BK/DG . SRV AND
1/1 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-105A

REPAIRING - 1/2 02S HEATER FAILURE
Perform TEST DTC Before Proceeding

ARE THERE ANY

REFER TO "DT!

START TEST WITH THE DRB, READ OTHER "1/2 02 YES [TEST" TO PERFORM
TC-105A. ALL TROUBLE CODES. SENSOR" RELATED THE APPROPRIAT
TROUBLE CODES? OXYGEN SENSO
TEST.
NO
TURN IGNITION OFF
WAIT 8 MINUTES.
(ENGINE OFF)
IGNITION ON. WAIT FOR THE VOLTAGE
WITH THE DRB IN READING TO STABILIZE
SENSORS, MONITOR
THE 1/2 02 SENSOR
VOLTAGE. BETWEEN 0.4 AND 0.6V
WITH THE DRB IN MONITOR THE IS THE
ACTUATOR TESTS, 1/2 02 SENSOR 1/2 02 SENSOR YES | CONTINUE TEST

PERFORM THE 02 VOLTAGE FOR TWO VOLTAGE STILL TC-105A ONT
SENSOR HEATER MINUTES. BETWEEN 0.4 AND NEXT PAGE.
TEST. 0.6v?
NO

AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE TROUBLE

CODE IS NOT
PRESENT.

STOP ALL ACTUATOR
TESTS.
TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-105A

CONTINUED - REPAIRING - 1/2 O2S HEATER FAILURE

POWERTRAIN
CONTROL —

MODULE
oo [T
2/ E LEFT BANK DOWN -
LEFT BANK DOWN ASD
— RELAY

LG/RD J__I
LEFT BANK UP
21 [29 v — =
¢
ASD RELAY LEFT BANK UP
E QUTPUT DG/OR
sy PDC-T
27 OZSBFIE[LBJRN GROUND \_2 )

43 SENSOR GROUND '

= 0 ;
AN ) SRVAND
1 (3] S

— RIGHT BANK UP

TN/WT —
RIGHT BANK DOWN — m
— RIGHT

BANK DOWN
80bsf001

1/2 E

1/2 RIGHT BANK DOWN

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV [ COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTICN

ENGINE GROUND
ASD RELAY

1/1 02S RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 02S SIGNAL

1/2 028 SIGNAL

2/1 028 SIGNAL

2/2 028 SIGNAL

FIG. 1

W =

80b1b45e

1/2 RIGHT BANK DOWN

CONNECTOR

(COMPONENT SID?\/ /

OXYGEN SENSOR f

CAV | COLOR | FUNCTION
1 WT | GROUND (HEATER)
2 WT [ ASD RELAY OUTPUT
3 GY | SENSOR GROUND
4 BK | OXYGEN SENSOR SIGNAL

FIG. 2 80b27c81
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TEST TC-105A

CONTINUED - REPAIRING - 1/2 O2S HEATER FAILURE

TEST TC-105A
CONTINUED FRO
THE PREVIOUS
PAGE

DISCONNECT THE
1/2 02 SENSOR
HARNESS CONNECTOR.

SEE GENERAL INFO 4.4

. S

IS ANY TERMINAL

CORRODED, DAMAGED,

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLACH
AS NECESSARY .*

NO

NOTE:
THE DRB IS STILL
ACTUATING THE 02

USING A VOLTMETER,
MEASURE THE ASD
RELAY OUTPUT

IS THE VOLTAGE
ABOVE 10.5 VOLTS?

CHECK FUSES OR

) REPAIR THE OPEN

ASD RELAY OUTPUT

ALL ACTUATOR
TESTS.

SENSOR
TO COOL TO ROOM
TEMPERATURE.

USING AN OHMMETER,

SENSOR HEATER CIRCUIT. CIRCUIT.*
TEST. FIG. 1
YES
STOP ALLOW 1/2 02

MEASURE FROM THE
HEATER GROUND...

FIG. 1

BELOW 5.0 OHMS?

MEASURE THE 02 ISTHE RESISTANCE NO | REPLACE THE 1/2 02
SENSOR HEATER BETWEEN 4.0 AND SENSOR.*
ELEMENT TERMINALS 7.0 OHMS?
1 AND 2.FIG. 2
YES
USING AN OHMMETER, CIRCUIT TO GROUND. IS THE RESISTANCE NO REPAIR THE OPEN

1/2 02 SENSOR
GROUND CIRCUIT.*

YES

REPLACE THE 1/2 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

323

w—Hum—+4 mMOoOO mMrWCOX-



TEST TC-114A| REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

ALL 4 SPEED AUTO

POWERTRAIN
?\no(;\lJSEEL TRANSMISSION
BK/PK RANGE
P/N Position - _S_EI:I?C_)FE -
76 Switch Sense l _ :
L
Back-Up ! :
Lamp§ Feed L :
31 l e
TN/WT TO BACK-UP
LAMPS
Y TO FUSED
TO STARTER IgVTFIITI'IC?I-T
RELAY
OQUTPUT
80b5chde

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 cperation.

Theory of operation: The Transmission Range Sensor Park/Neutral
position switch is used to communicate whether or not the trans-
mission 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.

Possible causes:

> Connector terminals and/or wires

> Transmission Range Sensor {or Park/Neutral Position Switch)
> Mechanical transmission problem

> PCM failure

80b4th42
FIG. 1
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TEST TC-114A| REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

Perform TEST DTC Before Proceeding

WITH THE DRB UNDER
START TEST ENGINE,
TC-114A. INPUT/OUTPUT, READ
PARK/NEUTRAL SWITCH
INPUT STATE.
WHILE MOVING GEAR
SELECTOR THROUGH DID THE DISPLAY NO CONTINUE TEST
ALL GEAR POSITIONS SHOW "P/N" AND TC-114A ON NEXT
WATCH DRB DISPLAY. "DIR"? PAGE.
YES
AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE CODE IS
NOT PRESENT.
FIG. 1
INSPECT THE WIRING
AND CONNECTOR CHECK FREEZE FRAME WERE ANY PROBLEMS | YES REPAIR AS
RELATING TO THE PARK DATA TO HELP FOUND? NECESSARY.*
NEUTRAL POSITION SW DUPLICATE PROBLEM.
SENSE CIRCUIT.
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-114A

CONTINUED - REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

TRANSMISSION
RANGE SENSOR (TRS)
CONNECTOR

10

CAV | COLOR | FUNCTION

5 BK/WT | P/N POSITION SWITCH SENSE

80b57443

FIG. 1
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TEST TC-114A

CONTINUED - REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

TEST NTC-114A
CONTINUED FROM
PREVIOUS PAGE.

DOES THE
PARK/NEUTRAL
SWITCH INPUT

CONTINUE TEST
NTC-114A ON THE

DISPLAY P/N ONLY?

NEXT PAGE.

DISCONNECT THE
TRANSMISSION RANGE
SENSOR HARNESS
CONNECTOR.**

MONITOR THE
PARK/NEUTRAL
SWITCH INPUT STATE]

DOES THE DRB
DISPLAY D/R?

ON THE DRB.

YES REPLACE THE
TRANSMISSION RANGE

SENSOR.*

NO

TURN THE IGNITION
OFF.

DISCONNECT THE THE
POWERTRAIN CONTROL
MODULE HARNESS
CONNECTOR.**

SEE GENERAL INFO 4.2

USE AN OHMMETER IN
THE FOLLOWING
STEP.

MEASURE THE
RESISTANCE OF THE
P/N POSITION SW

IS THE RESISTANCE
BELOW 5.0 OHMS?

SENSE CIRCUIT TO
GROUND. FIG. 1

YE$ TO GROUND IN THE

REPAIR THE SHORT
P/N POSITION

SWITCH SENSE
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

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

CONTINUED - REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

TRANSMISSION
RANGE SENSOR (TRS)
CONNECTOR

10

CAV | COLOR | FUNCTION

5 BK/WT | P/N POSITION SWITCH SENSE

80b57443

FIG. 1
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TEST TC-114A

CONTINUED - REPAIRING - PARK/NEUTRAL SWITCH STUCK IN PARK OR IN GEAR

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
BELOW 10.0 VOLTS?

REPAIR THE OPEN IN
NO THE P/N POSITION
SWITCH SENSE

CIRCUIT.*

YES

USING THE DRB,

USING A TEST LIGHT
CONNECTED TO GROUN

~

DOES THE TEST

REPAIR THE SHORT
ES TO VOLTAGE IN THE|

ACTUATE THE ASD PROBE THE P/N LIGHT ILLUMINATE? P/N POSITION
RELAY. POSITION SWITCH SWITCH SENSE
SENSE CIRCUIT. FIG.1 CIRCUIT.*
NO
STOP ACTUATION. USING A JUMPER WIRE,
USING THE DRB, CONNECT ONE END TO
MONITOR THE THE P/N POSITION
PARK/NEUTRAL SWITCH SWITCH SENSE CIRCUIT
INPUT STATE. AND...
THE OTHER END TO A
KNOWN GOOD GROUND. DOES THE DISPLAY YES REPLACE THE
ONTHE DRB CHANGE TRANSMISSION RANGH
FIG. 1 TO P/N? SENSOR.*
NO

REPLACE THE

POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-115A

Perform TEST DTC Before Proceeding

REPAIRING - POWER STEERING SWITCH FAILURE

POWERTRAIN
CONTROL
MODULE
POWER STEERING
PRESSURE SWITCH
Power Steering
\ﬁ Pressure Switch Sense . —e

805e2a14

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 3220603

COLOR
2 DB/LG

FUNCTION
POWER STEERING PRESSURE SW SENSE

POWER
STEERING PRESSURE
SWITCH CONNECTOR

CAV| COLOR
2 | DB/LG

FUNCTION
POWER STEERING PRESSURE SWITCH SENSE

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

80b09846

FIG. 1

CAV| COLOR
45 | DB/LG

FUNCTION
PS PRESSURE SWITCH SENSE

80b09872

FIG. 2
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TEST TC-115A

REPAIRING - POWER STEERING SWITCH FAILURE
Perform TEST DTC Before Proceeding

START TEST
TC-115A

KEY OFF.DISCONNECT
THE POWER STEERING
PRESSURE SW. INSPECT

HARNESS CONNECTOR.**

SEE GENERAL INFO 4.4

KEY ON. CONNECT A
JUMPER WIRE TO THE
POWER STEERING

PRESSURE SWITCH
CIRCUIT. FIG. 1

WITH THE DRB,
MONITORING THE

POWER STR PRESS §

DID POWER STEERING
PRESSURE SWITCH YES REPLACE THE POWER
CHANGE FROM HI T| STEERING PRESSURE

=
2

TOUCH JUMPER TO
GND 5 TIMES.

<
<

LOW? SWITCH.*

NO

KEY OFF, DISCONNECT
THE POWERTRAIN

CONTROL MODULE
HARNESS CONNECTOR.*¢
SEE GENERAL INFO 4.1

WITH AN OHMMETER,
MEASURE THE PS

REPAIR THE OPEN

IS THE RESISTANCE NO POWER STEERING

PRESSURE SW CKT FR
PS SWITCH TO PCM.
FIG. 2

oM BELOW 5.0 OHMS

PRESSURE SWITCH
CIRCUIT.*

YES

USING AN OHMMETER,
MEASURE THE POWER
STEERING PRESSURE

REPAIR THE POWER
IS THE RESISTANCE]| YES STEERING PRESSUR
BELOW 5.0 OHMS? SWITCH CIRCUIT FOR

>

SW CIRCUIT TO GND.
FIG. 1

SHORT TO GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

331

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-118A| REPAIRING - 1/1 FUEL SYSTEM RICH

Perform TEST DTC Before Proceeding

RIGHT BANK
Name of Code: Fusl System Rich

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

Set condition: The PCM conducts a test to determine whether the fuel system is
running teo 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 works best when the air/fusl (A/F) ratic
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 G2 sensar output. The PCM uses the programmed memory as a self-
callbration 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 O2 sensor (short 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 malfunction pravents
the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> Gatalyst plugged

» Powertrain contral module
> Enging parts tolerance

> Injectors stuck open

> MAP sensor

= 02 sensor (upstream)

> Fuel pressure regu ator

> Wiring harness/conrectors

80660077
FIG. 1

SBEC llIIA 02 SENSOR CONFIGURATION

300M 2.7L V-6 1/1 RIGHT BANK UP
300M 2.7L V-6 1/2 RIGHT BANK DOWN
300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN

300M 3.5L V-6 1/1 RIGHT BANK UFP
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

B0b5cc93
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TEST TC-118A| REPAIRING - 1/1 FUEL SYSTEM RICH

Perform TEST DTC Before Proceeding

USING DRB,
CHECK FREEZE FRAME
DATA.

LONG TERM ADAPTIVE
MEMORY VALUE.

BETWEEN
-18% TO -25%7

NOTE: REPAIRALL ARE THERE ANY PERFORM TH
START TEST OTHER O2 SENSOR OTHER TROUBLE YES DTC TEST O
TC-118A. 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
FOR POSSIBLE
TROUBLE CODE
CAUSES.
PERFORM DID TEST NTC-5A NO REPAIR AS
FUEL DELIVERY TEST NECESSARY.*
NTC-05A. PASS?
YES
PERFORM DID TEST TC-103A NO REPAIR AS
O2 HEATER TEST NECESSARY.*
TC-103A PASS?
YES
TURN KEY ON. READ THE IS THE LONG TERM THE CONDITION
1/1 RIGHT BANK UP ADAPTIVE MEMORY NO | REQUIRED TO SET THIS

TROUBLE CODE IS NO
LONGER PRESENT.
TEST COMPLETE.*

YES

PERFORM TEST

TC-118B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

w—Hum—+4 mMOoOO mMrWCOX-
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TEST TC-118B

REPAIRING - 1/1 FUEL SYSTEM RICH
Perform TEST TC-118A Before Proceeding

1/2 E

RIGHT BANK DOWN

POWERTRAIN
CONTROL
MODULE —m
PK/WT 7ﬁ
LEFT BANK DOWN
/2
>3 LEFT BANK DOWN ASD
RELAY
LG/RD f:m !mml ,L
LEFT BANK UP ./
2/ |:29 5D RELAY LEFT BANK UP 'T'
E OUTPUT DG/OR
il ' d PDC-T
E SENSOR GROUND ® J_
= TO ALT,
BK/DG . SRV AND
171 |:30 RIGHT BANK UP ““\“I EGR
RIGHT BANK UP
TN/NT : :

m RIGHT

BANK DOWN

80b6f001

1/1 RIGHT BANK UP

OXYGEN SENSOR CONNECTOR

CAY | COLOR FUNCTION
7 BK | ENGINE GROUND
2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/102S SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 023 SIGNAL
PK/WT | 2/2 028 SIGNAL
POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | COLCR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 025 SIGNAL
30 | BK/DG | 1/1 02S SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TNAWT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL

80b1bdbe
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TEST TC-118B| REPAIRING - 1/1 FUEL SYSTEM 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
test until the problem is found:

Coolant Temperature SENSOF. . . . .o v vt e e e TEST NTC-6A
Throttle POSItion SENSOr . . ... ... TEST NTC-7A
MAP SENSOT. . . oo TEST NTC-8A
Engine Mechanical Systems. . ... ... . TEST NTC-13A
Evaporative EmIission SyStem. . . ... ... . TEST NTC-17A
EGR System . ... TEST NTC-18A
Intake Air Temperature SEeNSOr . . .. ...t e TEST NTC-19A
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TEST TC-119A| REPAIRING - 1/1 FUEL SYSTEM LEAN

Perform TEST DTC Before Proceeding

RIGHT BANK

Name of Code: Fuel Systam 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 determine whethar the fusl system is running
too lean. If this hapgens for 2 trips, the MIL illuminates and a irouble code is storec.

The MIL remains on for more Lhan one lrip bul goes oul il the condilions hal sel the code
are not found on subsequent trips.

Theory of operation: The catalytic converter works best when the air/fuel (A/F) ratio is at
or near the optimum of 14.7 to 1. The PCM maintains this eptimum air/fusl ratic by makirg
short-term corrections in the fuel injector pulse width based cn the upstream O2 sensor
output. The PCM uscs the pregrammaed memory as a sclf-calibration teol to compensate
for variations in enging specifications, sensor tolerances, and engine fatigue aver the life
span of the engine. Monitoring the actual air/fuel ratic with the upstream O2 sensar (shor:
term) and comparing it to the program {long-term or adaptive] memory determines whether
the fuel system is operating within the limits neaded to pass an emission test. If a malfunc-
tion prevents the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> Ignition ceil > Injectors stuck closed

> Powertrain control module > MAP sensor

> Engine parts tolerance > 02 sensor (upstream)

> Exhaust pipe manifold > Fuel prassure regulator

> Fuel pump > Fuel pump relay

= Fuel pump inlet filter = Spark plugs

> |gnition secondary wires = Wiring harness/connectors

> Low fuel level 30560063
FIG. 1

SBEC llIIA 02 SENSOR CONFIGURATION

300M 2.7L V-6 1/1 RIGHT BANK UP
300M 2.7L V-6 1/2 RIGHT BANK DOWN
300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN

300M 3.5L V-6 1/1 RIGHT BANK UFP
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

B0b5cc93
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TEST TC-119A

REPAIRING - 1/1 FUEL SYSTEM LEAN

Perform TEST DTC Before Proceeding

START TEST
TC-119A.

NOTE: VERY LOW FUEL
LEVEL COULD CAUSE
fHIS TROUBLE CODE TO

DID THE VEHICLE
RUN OUT OF FUEL
SHORTLY BEFORE

ES CODES.

ERASE TROUBLE

SET. MAKE SURE TANK COMING IN? TEST COMPLETE.*
IS AT LEAST 1/4 FULL
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-5A NO REPAIR AS
FUEL DELIVERY TEST NECESSARY.*
NTC-5A. PASS?
YES

START THE ENGINE

AND ALLOW IT TO
REACH NORMAL
OPERATING
TEMPERATURE.

CHECK EXHAUST
SYSTEM FOR LEAKS

BETWEEN ENGINE AN
THE O2 SENSORS.

ARE THERE ANY

YES REPAIR OR REPLACE

EXHAUST LEAKS?

EXHAUST COMPON
AS NECESSARY .*

NO

CYCLE KEY OFF,
THEN ON.

USING DRB, CHECK
FREEZE FRAME DATA.

READ THE
1/1 RIGHT BANK UP
LONG TERM ADAPTIVE

MEMORY VALUES.

ARE ANY OF THE
LONG TERM ADAPTIVE
MEMORY BETWEEN

ES

THE CONDITION
REQUIRED TO SET THIS
TROUBLE CODE IS N

+20% AND +32%?

LONGER PRESENT.
TEST COMPLETE.*

w—Hum—+4 mMOoOO mMrWCOX-

NO

PERFORM TEST

TC-119B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.




w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-119B

REPAIRING - 1/1 FUEL SYSTEM LEAN
Perform TEST TC-119A Before Proceeding

1/2 E

RIGHT BANK DOWN

POWERTRAIN
CONTROL
MODULE —m
PK/WT 7ﬁ
LEFT BANK DOWN
/2
>3 LEFT BANK DOWN ASD
RELAY
LG/RD f:m !mml ,L
LEFT BANK UP ./
2/ |:29 5D RELAY LEFT BANK UP 'T'
E OUTPUT DG/OR
il ' d PDC-T
E SENSOR GROUND ® J_
= TO ALT,
BK/DG . SRV AND
171 |:30 RIGHT BANK UP ““\“I EGR
RIGHT BANK UP
TN/NT : :

m RIGHT

BANK DOWN

80b6f001

1/1 RIGHT BANK UP

OXYGEN SENSOR CONNECTOR

CAY | COLOR FUNCTION
7 BK | ENGINE GROUND
2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/102S SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 023 SIGNAL
PK/WT | 2/2 028 SIGNAL
POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | COLCR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 025 SIGNAL
30 | BK/DG | 1/1 02S SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TNAWT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL

80b1bdbe
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TEST TC-119B| REPAIRING - 1/1 FUEL SYSTEM 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
test until the problem is found:

Coolant Temperature SENSOF. . . . .o v vt e e e TEST NTC-6A
MAP SENSOr. . . . TEST NTC-8A
Engine Mechanical Systems . ... ... ... . e TEST NTC-13A
Intake Air Temperature SENSOK . . . . ..ot e e e TEST NTC-19A
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TEST TC-120A| REPAIRING - 2/1 FUEL SYSTEM RICH

Perform TEST DTC Before Proceeding

LEFT BANK
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 cods
is stored. The MIL remaing 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 works bast whan 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 sensor output. The PCM uses the programmed memory as a self-
calibration tool to compensate for variations in engine specifications, sensor
tolerances, and engine fatigue over the life span of the engine. Monitoring the actLal
airffuel ratio with the upstream O2 sensor (short term) and comparing it to the
program {long-term or adaptive) memory daterminas whather the fuel system is
operating within the limits needed to pass an emission test. If a malfunction pravents
the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> LGatalyst plugged

» Powertrain control maodule
> Enging parts tolerance

= Injectors stuck open

> MAP sensor

= 02 sensgor {upstream)

> Fuel pressura regu ator

> Wiring harness/connectors

80660077
FIG. 1

SBEC llIIA 02 SENSOR CONFIGURATION

300M 2.7L V-6 1/1 RIGHT BANK UP
300M 2.7L V-6 1/2 RIGHT BANK DOWN
300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN

300M 3.5L V-6 1/1 RIGHT BANK UFP
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

B0b5cc93
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TEST TC-120A| REPAIRING - 2/1 FUEL SYSTEM RICH

Perform TEST DTC Before Proceeding

START TEST
TC-120A.

NOTE:

REFER TO FIGURE 1
FOR POSSIBLE
TROUBLE CODE

CAUSES.

PERFORM THE
FUEL DELIVERY TEST
NTC-5A.

PERFORM THE
O2 HEATER TEST
TC-124A.

NOTE: REPAIRALL ARE THERE ANY PERFORM TH
OTHER O2 SENSOR OTHER TROUBLE YES DTC TEST O
RELATED TROUBLE CODES ORT.S.B.'S T.S.B.’S THAT
CODES AND T.S.B.'S THAT APPLY? APPLY.
BEFORE PROCEEDING.
NO
DID TEST NTC-5A NQ REPAIR AS
NECESSARY.*
PASS?
YES
DID TEST TC-124A NG REPAIR AS
NECESSARY .*
PASS?
YES

TURN KEY ON.

USING THE DRB,
CHECK FREEZE FRAME
DATA.

READ THE
2/1 LEFT BANK UP
LONG TERM ADAPTIVE
MEMORY VALUE.

IS THE LONG TERM
ADAPTIVE MEMORY
BETWEEN
-18% TO -25%7

THE CONDITION
NO |REQUIRED TO SET THIS
TROUBLE CODE IS NQ

LONGER PRESENT.
TEST COMPLETE.*

YES

PERFORM TEST

TC-118B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

w—Hum—+4 mMOoOO mMrWCOX-
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TEST TC-120B| REPAIRING - 2/1 FUEL SYSTEM RICH
Perform TEST TC-120A Before Proceeding

1/2 E

POWERTRAIN
CONTROL
MODULE _m
PK/WT 7ﬁ
LEFT BANK DOWN
2/2
o3 LEFT BANK DOWN ASD
RELAY
LG/RD f:m mm“ ,L
LEFT BANK UP o
2/1 29
El 5D FELAY LEFT BANK UP 'T'
E OUTPUT DG/OR
57 029‘,3 g/EC')I'TJRN ¢ PDC-T
[27 25008 % GROUND
E SENSOR GROUND J_
= TO ALT,
BK/DG & SRV AND
171 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT
RIGHT BANK DOWN —

m RIGHT

BANK DOWN
80b6f001

2/1 LEFT BANK UP

OXYGEN SENSOR CONNECTOR

CAV | COLOR FUNCTION

1 BK ENGINE GROUND

2 | OR/DG | ASD RELAY

3 | BK/OR | 1/1 025 RETURN

2/1 025 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/AWT | 1/2 023 SIGNAL
LG/RD | 2/1 02S SIGNAL
PK/MWT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS

CAV | COLCR FUNCTION

6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 02S RETURN
2/1 025 RETURN
29 | LG/RD | 2/1 028 SIGMAL
30 | BK/DG | 1/1 025 SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TN/WT | 1/2 025 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL

80b1bdbe
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TEST TC-120B| REPAIRING - 2/1 BANK FUEL SYSTEM RICH

Perform TEST TC-120A 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
test until the problem is found:

Coolant Temperature SENSOF. . . . .o v vt e e e TEST NTC-6A
Throttle POSItion SENSOr . . ... ... TEST NTC-7A
MAP SENSOT. . . oo TEST NTC-8A
Engine Mechanical Systems. . ... ... . TEST NTC-13A
Evaporative EmIission SyStem. . . ... ... . TEST NTC-17A
EGR System . ... TEST NTC-18A
Intake Air Temperature SEeNSOr . . .. ...t e TEST NTC-19A

343

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-121A| REPAIRING - 2/1 FUEL SYSTEM LEAN

Perform TEST DTC Before Proceeding

LEFT BANK

Name of Code: Fuel Systam 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 determine whethar the fusl system is running
too lean. If this hapgens for 2 trips, the MIL illuminates and a irouble code is storec.

The MIL remains on for more Lhan one lrip bul goes oul il the condilions hal sel the code
are not found on subsequent trips.

Theory of operation: The catalytic converter works best when the air/fuel (A/F) ratio is at
or near the optimum of 14.7 to 1. The PCM maintains this eptimum air/fusl ratic by makirg
short-term corrections in the fuel injector pulse width based cn the upstream O2 sensor
output. The PCM uscs the pregrammaed memory as a sclf-calibration teol to compensate
for variations in enging specifications, sensor tolerances, and engine fatigue aver the life
span of the engine. Monitoring the actual air/fuel ratic with the upstream O2 sensar (shor:
term) and comparing it to the program {long-term or adaptive] memory determines whether
the fuel system is operating within the limits neaded to pass an emission test. If a malfunc-
tion prevents the PCM from maintaining the optimum A/F ratio, the MIL illuminates.

Possible causes:

> Ignition ceil > Injectors stuck closed

> Powertrain control module > MAP sensor

> Engine parts tolerance > 02 sensor (upstream)

> Exhaust pipe manifold > Fuel prassure regulator

> Fuel pump > Fuel pump relay

= Fuel pump inlet filter = Spark plugs

> |gnition secondary wires = Wiring harness/connectors

> Low fuel level 30560063
FIG. 1

SBEC llIIA 02 SENSOR CONFIGURATION

300M 2.7L V-6 1/1 RIGHT BANK UP
300M 2.7L V-6 1/2 RIGHT BANK DOWN
300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN

300M 3.5L V-6 1/1 RIGHT BANK UFP
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

B0b5cc93
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TEST TC-121A| REPAIRING - 2/1 FUEL SYSTEM

Perform TEST DTC Before Proceeding

LEAN

NOTE: VERY LOW FUEL DID THE VEHICLE ERASE TROUBLE
START TEST LEVEL COULD CAUSE RUN OUT OF FUEL YES CODES.
TC-121A. fHIS TROUBLE CODE TO SHORTLY BEFORE
SET. MAKE SURE TANK COMING IN? TEST COMPLETE.*
IS AT LEAST 1/4 FULL
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 THE DID TEST NTC-5A NQ REPAIR AS
FUEL DELIVERY TEST NECESSARY.*
NTC-5A. PASS?
YES

START THE ENGINE
AND ALLOW IT TO

CHECK EXHAUST
SYSTEM FOR LEAKS

REACH NORMAL
OPERATING
TEMPERATURE.

BETWEEN ENGINE AN
THE O2 SENSORS.

ARE THERE ANY

EXHAUST LEAKS?

YES REPAIR OR REPLACE]

EXHAUST COMPON
AS NECESSARY .*

NO

CYCLE KEY OFF,
THEN ON.

READ THE
2/1 LEFT BANK UP
LONG TERM ADAPTIVE

USING THE DRB, CHECK
FREEZE FRAME DATA.

MEMORY VALUES.

ARE ANY OF THE
LONG TERM ADAPTIVE Y
MEMORY BETWEEN

+20% AND +32%7?

THE CONDITION

REQUIRED TO SET THIS

TROUBLE CODE IS N
LONGER PRESENT.
TEST COMPLETE.*

NO

PERFORM TEST
TC-119B.

w—Hum—+4 mMOoOO mMrWCOX-

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-121B

REPAIRING - 2/1 FUEL SYSTEM LEAN
Perform TEST TC-120A Before Proceeding

1/2 E

RIGHT BANK DOWN

POWERTRAIN
CONTROL
MODULE —m
PK/WT 7ﬁ
LEFT BANK DOWN
/2
>3 LEFT BANK DOWN ASD
RELAY
LG/RD f:m !mml ,L
LEFT BANK UP ./
2/ |:29 5D RELAY LEFT BANK UP 'T'
E OUTPUT DG/OR
il ' d PDC-T
E SENSOR GROUND ® J_
= TO ALT,
BK/DG . SRV AND
171 |:30 RIGHT BANK UP ““\“I EGR
RIGHT BANK UP
TN/NT : :

m RIGHT

BANK DOWN

80b6f001

2/1 LEFT BANK UP

OXYGEN SENSOR CONNECTOR

CAY | COLOR FUNCTION
7 BK | ENGINE GROUND
2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/102S SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 023 SIGNAL
PK/WT | 2/2 028 SIGNAL
POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | COLCR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 025 SIGNAL
30 | BK/DG | 1/1 02S SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TNAWT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL

80b1bdbe
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TEST TC-121B| REPAIRING - 2/1 BANK FUEL SYSTEM LEAN

Perform TEST TC-120A 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
test until the problem is found:

Coolant Temperature SENSOF. . . . .o v vt e e e TEST NTC-6A
MAP SENSOr. . . . TEST NTC-8A
Engine Mechanical Systems . ... ... ... . e TEST NTC-13A
Intake Air Temperature SENSOK . . . . ..ot e e e TEST NTC-19A
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TEST TC-124A| REPAIRING - 2/1 02S HEATER FAILURE

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

2/1 LEFT BANK UP
Name of code: 02 Sensor Heater Fzilure

When monitored: The O2 Heater Moniter runs during O2 sensar cool-down
period, after a hot drive cycle, when engine is shut-down with the ignition key
turned “OFF".

Set condition: Using O2 sensor signal voltage readings, during 02 sensor
cool-down period, with heater OFF compared to O2 sensor signal voltage
with heater ON.

Theory of operation: The oxygen sensor is a voltage generating device.
The PCM receives exhaust gas information from this O2 sensor. The sensor
detects exhaust gas content by a galvanic reacticn within the sensor that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases. This O2 sensor serves as an indicator of oxygen content. The heatar
element helps the 02 sensor quickly reach a normal and steady operating
temperature, which is required for proper emission control.

Possible causes:

> Open heater element circuit

> Q2 sensor failure

> 02 heater wiring

> Powertrain control module failure
> Connector terminals

> Connector wires

> ASD Fuse(s)

> Open ASD Relay Circuit
80b3afd6

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ L
LEFT BANK UP o
21 | 29
oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
gy L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
= TO ALT,
BK/DG . SRV AND
1/1 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01

348




TEST TC-124A

Perform TEST DTC Before Proceeding

REPAIRING - 2/1 O2S HEATER FAILURE

START TEST
TC-124A.

WITHTHE DRB, READ
ALL TROUBLE CODES.

ARE THERE ANY REFER TO "DT
OTHER "2/1 02 YES  TEST" TO PERFORM
SENSOR" RELATED THE APPROPRIAT
TROUBLE CODES? OXYGEN SENSO

TEST.
NO
TURN IGNITION OFF
WAIT 8 MINUTES.
(ENGINE OFF)
IGNITION ON. WAIT FOR THE VOLTAGE
WITH THE DRB IN READING TO STABILIZE
SENSORS, MONITOR
THE 2/1 02 SENSOR
VOLTAGE. BETWEEN 0.4 AND 0.6V
WITH THE DRB IN MONITOR THE IS THE
ACTUATOR TESTS, 2/1 02 SENSOR 2/1 02 SENSOR VES | CONTINUE TEST
PERFORM THE 02 VOLTAGE FOR TWO VOLTAGE STILL TC-124A ONT
SENSOR HEATER MINUTES. BETWEEN 0.4 AND NEXT PAGE.
TEST. 0.6V?
NO

DID YOU COME FROM YES
TEST TC-120A?

CONTINUE TEST
TC-120A.

NO

AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE TROUBLE
CODE IS NOT
PRESENT.

STOP ALL ACTUATOR

TESTS.
TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-124A

CONTINUED - REPAIRING - 2/1 02S HEATER FAILURE

POWERTRAIN
CONTROL —

MODULE
o o [77 IO
2/ E LEFT BANK DOWN —

LEFT BANK DOWN ASD

— RELAY
LD [T T
LEFT BANK UP
211 [29 g v — =
[
R LEFT BANK UP
E QOUTPUT DG/OR

gy PDC-T
27 |—2SFETLAN GROUND i
[43 | -SENSOR GROUND 1

¢ -
BK/DG “\x —
11 @ RIGHT BANK UP

TO ALT,
SRV AND

LI R

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

2/1 LEFT BANK UP

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 02S SIGNAL
PK/WT | 2/2 028 SIGNAL

FIG. 1

WN =

80b1bd5e

2/1 LEFT BANK UP

OXYGEN SENSOR
CONNECTOR f

(COMPONENT SID?\/ /

CAV | COLOR | FUNCTION
WT | GROUND (HEATER)

WT | ASD RELAY OUTPUT
SENSOR GROUND

BK | OXYGEN SENSOR SIGNAL

ENAN I
9]
=<

FIG. 2 80b27c81
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TEST TC-124A

CONTINUED - REPAIRING - 2/1 02S HEATER FAILURE

TEST TC-124A
CONTINUED FRO
THE PREVIOUS
PAGE

DISCONNECT THE
2/1 02 SENSOR
HARNESS CONNECTOR.

SEE GENERAL INFO 4.1

. S

IS ANY TERMINAL

CORRODED, DAMAGED,

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLACH
AS NECESSARY .*

NO

NOTE:
THE DRB IS STILL
ACTUATING THE 02

USING A VOLTMETER
MEASURE THE ASD
RELAY OUTPUT

IS THE VOLTAGE
ABOVE 10.5 VOLTS?

CHECK FUSES OR

) REPAIR THE OPEN

ASD RELAY OUTPUT

ALL ACTUATOR
TESTS.

SENSOR
TO COOL DOWN TO
ROOM TEMPERATURE.

USING AN OHMMETER,

SENSOR HEATER CIRCUIT. CIRCUIT.*
TEST. FIG. 1
YES
STOP ALLOW 2/1 O2

MEASURE FROM THE
HEATER GROUND...

FIG. 1

BELOW 5.0 OHMS?

MEASURE THE 02 IS THE RESISTANCE NO | REPLACE THE 2/1 O2
SENSOR HEATER BETWEEN 4.0 AND SENSOR.*
ELEMENT TERMINALS 7.0 OHMS?
1 AND 2.FIG. 2
YES
USING AN OHMMETER, CIRCUIT TO GROUND. IS THE RESISTANCE NO REPAIR THE OPEN

2/1 02 SENSOR
GROUND CIRCUIT.*

YES

REPLACE THE 2/1 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-125A| REPAIRING - 2/2 02S HEATER FAILURE
Perform TEST DTC Before Proceeding

2/2 LEFT BANK DOWN
Name of code: O2 Sensor Heater Failure

When monitored: The O2 Heater Monitor runs during O2 sensar cool-down
period, after a hot drive cycle, when engine is shut-down with the ignition key
turned “OFF”.

Set condition: Using O2 sensor signal voltage readings, during 02 sensor
cool-down period, with heater OFF compared to O2 sensor signal voltage
with heatar ON.

Theory of operation: The oxygen sensor is a vcltage generating device.
The PCM receives exhaust gas information frem this O2 sensor. The sensor
detects exhaust gas content by a galvanic reacticn within the sensor that
produces a veltage. After measuring the amount of oxygen in the exhaust
gases. This O2 sensocr serves as an indicator of oxygen content. The heatar
slement helps the O2 sensor quickly reach a normal and steady operating
temperature, which is required for proper emissicn control.

Possible causes:

> Open heater element circuit

> 02 sensor failure

= 02 heater wiring

= Powertrain control module failure
> Connector terminals

> Connector wires

> ASD Fuse(s)

> Open ASD Relay Circuit
80b3afd6

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ L
LEFT BANK UP o
21 | 29
oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
gy L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
= TO ALT,
BK/DG . SRV AND
1/1 @ RIGHT BANK UP ““““ EGR
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-125A

REPAIRING - 2/2 02S HEATER FAILURE
Perform TEST DTC Before Proceeding

ARE THERE ANY

REFER TO "DT!

START TEST WITH THE DRB, READ OTHER "2/2 02 YES [TEST" TO PERFORM
TC-125A. ALL TROUBLE CODES. SENSOR" RELATED THE APPROPRIAT
TROUBLE CODES? OXYGEN SENSO
TEST.
NO
TURN IGNITION OFF
WAIT 8 MINUTES.
(ENGINE OFF)
IGNITION ON. WAIT FOR THE VOLTAGE
WITH THE DRB IN READING TO STABILIZE
SENSORS, MONITOR
THE 2/2 02 SENSOR
VOLTAGE. BETWEEN 0.4 AND 0.6V
WITH THE DRB IN MONITOR THE IS THE
ACTUATOR TESTS, 2/2 02 SENSOR 2/2 02 SENSOR YES | CONTINUE TEST

PERFORM THE 02 VOLTAGE FOR TWO VOLTAGE STILL TC-125A ONT
SENSOR HEATER MINUTES. BETWEEN 0.4 AND NEXT PAGE.
TEST. 0.6v?
NO

AT THIS TIME, THE
CONDITION REQUIRED
TO SET THE TROUBLE

CODE IS NOT
PRESENT.

STOP ALL ACTUATOR
TESTS.
TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-125A

CONTINUED - REPAIRING - 2/2 02S HEATER FAILURE

POWERTRAIN
CONTROL —

MODULE
oo [T
2/ E LEFT BANK DOWN -
LEFT BANK DOWN ASD
— RELAY

LG/RD || J__I
LEFT BANK UP
211 [29 g v — =
[
ASD FELAY LEFT BANK UP
E QUTPUT DG/OR
e PDC-T
E SENSOR GROUND
< = TO ALT,
BK/DG "\x — SRV AND
11 [30 RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
RIGHT BANK DOWN — m
— RIGHT

BANK DOWN
80bsf001

1/2 E

2/2 LEFT BANK DOWN

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL

2/1 02S SIGNAL

2/2 028 SIGNAL

FIG. 1

wWhN =

80b1b45e

2/2 LEFT BANK DOWN

CONNECTOR

(COMPONENT SID?\/ /

OXYGEN SENSOR f

CAV | COLOR | FUNCTION
1 WT | GROUND (HEATER)
2 WT [ ASD RELAY OUTPUT
3 GY | SENSOR GROUND
4 BK | OXYGEN SENSOR SIGNAL

FIG. 2 80b27c81

354




TEST TC-125A

CONTINUED - REPAIRING - 2/2 02S HEATER FAILURE

TEST TC-125A
CONTINUED FRO
THE PREVIOUS
PAGE

DISCONNECT THE
2/2 02 SENSOR
HARNESS CONNECTOR.

SEE GENERAL INFO 4.4

. S

IS ANY TERMINAL

CORRODED, DAMAGED,

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLACH
AS NECESSARY .*

NO

NOTE:
THE DRB IS STILL
ACTUATING THE 02

USING A VOLTMETER,
MEASURE THE ASD
RELAY OUTPUT

IS THE VOLTAGE
ABOVE 10.5 VOLTS?

CHECK FUSES OR
) REPAIR THE OPEN
ASD RELAY OUTPUT

ALL ACTUATOR
TESTS.

SENSOR
TO COOL DOWN TO
ROOM TEMPERATURE.

USING AN OHMMETER,

SENSOR HEATER CIRCUIT. CIRCUIT.*
TEST. FIG. 1
YES
STOP ALLOW 2/2 O2

MEASURE FROM THE
HEATER GROUND...

FIG. 1

BELOW 5.0 OHMS?

MEASURE THE 02 IS THE RESISTANCE NG REPLACE THE 2/2 02
SENSOR HEATER BETWEEN 4.0 AND SENSOR.*
ELEMENT TERMINALS 7.0 OHMS?
1 AND 2.FIG. 2
YES
USING AN OHMMETER, CIRCUIT TO GROUND. IS THE RESISTANCE NO REPAIR THE OPEN

2/2 02 SENSOR
GROUND CIRCUIT.*

YES

REPLACE THE 2/2 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-126A| REPAIRING - 1/2 02S SHORTED TO VOLTAGE
Perform TEST DTC Before Proceeding

1/2 RIGHT BANK DOWN

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 volis.

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
emissions. Once the sensor reaches its normal operating
temperature of 300°-350°C (572°-662°F), it generates a voltage
inversely proportional to the amount of oxygen in the exhaust.

Possible causes:

> Sensor output wire shorted to a power circuit
> O2 sensor failure

> Powertrain control module failure

> Connector terminals

> Connector wires

> Open O2 sensor signal circuit

80b01cfe

1/2 RIGHT BANK DOWN  oxYGEN SENSOR CONNECTOR POWERTRAIN
1 CAV | COLOR | FUNCTION CN?(;\JE-)I-[TI?EL ]
T [ BK | ENGINE GROUND W m
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN [53 | LEFT BANK DOWN ASD
21 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN -
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP || ¢ -
TN/WT | 1/2 028 SIGNAL 211 [29] l LEFT BANK UP |T
ASD RELAY
LG/RD | 2/102S SIGNAL SUTRUr ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR .
POWERTRAIN CONTROL 025 RETURN 2
MODULE CONNECTORS [27] BK/LB GROUND \—;
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 | DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN 11 [30] “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [51 [HGHTBANKDOWR % m
51 | TNAWT | 1/2 02S SIGNAL — RIGHT
53 | PK/WT | 2/2 028 SIGNAL BANK DOWN
80b1b4sc 80b6001
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TEST TC-126A

Perform TEST DTC Before Proceeding

REPAIRING - 1/2 O2S SHORTED TO VOLTAGE

START TEST
TC-126A.

START THE ENGINE.

ALLOW THE ENGINE
TO REACH NORMAL
OPERATING
TEMPERATURE.

START ENGINE.
WITH THE DRB IN
SENSORS, READ THE
SUSPECT 02 SENSOR
VOLTAGE.

IS THE SUSPECT 02
SENSOR VOLTAGE

NO

CONTINUE TEST
TC-126A ONTH

ABOVE 1.2 VOLTS?

NEXT PAGE.

YES

TURN IGNITION OFF.

DISCONNECT THE
SUSPECT O2 SENSOR
HARNESS CONNECTOR

IS ANY TERMINAL
CORRODED, DAMAGEL

Y

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLAC
AS NECESSARY .*

NO

START ENGINE.

WITH THE DRB IN
SENSORS,READ THE
SUSPECT 02 SENSOR

VOLTAGE.

IS THE SUSPECT 02
SENSOR VOLTAGE

NO

ABOVE 1.2 VOLTS?

REPLACE THE
SUSPECT OXYGEN
SENSOR.*

YES

REPAIR THE SUSPECT
OXYGEN SENSOR
SIGNAL CIRCUIT FOR
A SHORT TO
VOLTAGE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-126A| CONTINUED - REPAIRING - 1/2 02S SHORTED TO VOLTAGE

1/2 RIGHT BANK DOWN OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

wWhN =

80b1b45e

1/2 RIGHT BANK DOWN OXYGEN SENSOR CONNECTOR

1 CAV | COLOR FUNCTION
1 BK ENGINE GROUND
2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 02S RETURN
2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | CCLOR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 028 RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 028 SIGNAL
30 | BK/DG | 1/1 023 SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TN/WT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL
80b1b45¢c

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

oo 0 [T
2/ @ LEFT BANK UP F =

PN

ASD RELAY LEFT BANK UP
[ |—ourur DG/OR
gy PDC-T
[43 | -SENSOR GROUND 1
= TO ALT,
BK/DG ¢ SRV AND

11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

.
J
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TEST TC-126A

CONTINUED - REPAIRING - 1/2 02S SHORTED TO VOLTAGE

TEST TC-126A
CONTINUED FRO
THE PREVIOUS

WIGGLE THE SUSPECT
OXYGEN SENSOR
CONNECTOR AND

CTOR

PAGE. HARNESS.
WITH THE DRB, DID THE REPAIR THE
MONITOR THE SUSPECT 02 SENSOR YES HARNESS OR CONNE
SUSPECT 02 SENSOR VOLTAGE GO ABOVE THAT HAS THE
VOLTAGE. 1.2 VOLTS AT ANY INTERMITTENT SHORT
TIME? TO VOLTAGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE THERE ANY YES REPAIR AS
TO SET THE TROUBLE GUIDE, INSPECT THE PROBLEMS FOUND? NECESSARY. .*
CODE IS NOT WIRING AND
PRESENT. CONNECTORS.
NO
DISCONNECT THE ISANY TERMINAL
SUSPECT 02 SENSOR CORRODED, DAMAGED ES REPAIR AS
TURN IGNITION OFF. AND INSPECT THE PUSHED OUT OR NECESSARY.*
CONNECTORS. MISWIRED?
NO

NOTE:
A FAULTY O2 HEATER
COULD CAUSE THE 02

TEST COMPLETE.*

SENSOR VOLTAGE TO
REMAIN HIGH.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-127A| REPAIRING - 2/2 02S SHORTED TO VOLTAGE
Perform TEST DTC Before Proceeding

2/2 LEFT BANK DOWN

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 volis.

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
emissions. Once the sensor reaches its normal operating
temperature of 300°-350°C (572°-662°F), it generates a voltage
inversely proportional to the amount of oxygen in the exhaust.

Possible causes:

> Sensor output wire shorted to a power circuit
> O2 sensor failure

> Powertrain control module failure

> Connector terminals

> Connector wires

> Open O2 sensor signal circuit

80b01cfe

2/2 LEFT BANK DOWN

OXYGEN SENSOR CONNECTOR POWERTRAIN

1 CAV | COLOR | FUNCTION CN?(;\‘JSI?EL ]
T [ BK | ENGINE GROUND W m
2 | OR/DG | ASD RELAY LEFT BANK DOWN |
3 | BK/OR | 1/1 028 RETURN 22 [53 | LEFT BANK DOWN ASD
21 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN ]
2/2 SIGNAL RETURN LG/RD || “m m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP [ | &1 [
TN/WT | 1/2 028 SIGNAL 211 [29] l LEFT BANK UP |T
ASD RELAY
LG/RD | 2/102S SIGNAL SUTRUr GIOR
PK/WT | 2/2 02S SIGNAL 6 R .
POWERTRAIN CONTROL 025 RETURN -
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 | DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN 11 [30] “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1A 02S SIGNAL -
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 02S SIGNAL — RIGHT
53 | PKAWT | 2/2 025 SIGNAL BANK DOWN
80b1b4sc 80b6001
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TEST TC-127A

Perform TEST DTC Before Proceeding

REPAIRING - 2/2 O2S SHORTED TO VOLTAGE

START TEST
TC-127A.

START THE ENGINE.

ALLOW THE ENGINE
TO REACH NORMAL
OPERATING
TEMPERATURE.

START ENGINE.
WITH THE DRB IN
SENSORS, READ THE
SUSPECT 02 SENSOR
VOLTAGE.

IS THE SUSPECT 02
SENSOR VOLTAGE

NO

CONTINUE TEST
TC-127 ON THE

ABOVE 1.2 VOLTS?

NEXT PAGE.

YES

TURN IGNITION OFF.

DISCONNECT THE
SUSPECT O2 SENSOR
HARNESS CONNECTOR

IS ANY TERMINAL
CORRODED, DAMAGEL

Y

PUSHED OUT OR
MISWIRED?

ES REPAIR OR REPLAC
AS NECESSARY .*

NO

START ENGINE.

WITH THE DRB IN
SENSORS,READ THE
SUSPECT 02 SENSOR

VOLTAGE.

IS THE SUSPECT 02
SENSOR VOLTAGE

NO

ABOVE 1.2 VOLTS?

REPLACE THE
SUSPECT OXYGEN
SENSOR.*

YES

REPAIR THE SUSPECT
OXYGEN SENSOR
SIGNAL CIRCUIT FOR
A SHORT TO
VOLTAGE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-127A| CONTINUED - REPAIRING - 2/2 02S SHORTED TO VOLTAGE

2/2 LEFT BANK DOWN OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 02S RETURN
BK/OR | 2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

wWhN =

80b1b45e

2/2 LEFT BANK DOWN OXYGEN SENSOR CONNECTOR

1 CAV | COLOR FUNCTION

1 BK ENGINE GROUND

2 | OR/DG | ASD RELAY

3 | BK/OR | 1/1 02S RETURN

2/1 028 RETURN
BK/LB | 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS
CAV | CCLOR FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
27 | BK/OR | 1/1 028 RETURN
2/1 028 RETURN
29 | LG/RD | 2/1 028 SIGNAL
30 | BK/DG | 1/1 023 SIGNAL
43 BK/LB 1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
51 | TN/WT | 1/2 028 SIGNAL
53 | PK/WT | 2/2 028 SIGNAL
80b1b45¢c

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

oo 0 [T
2/ @ LEFT BANK UP F =

PN

ASD RELAY LEFT BANK UP
[ |—ourur DG/OR
gy PDC-T
[43 | -SENSOR GROUND 1
= TO ALT,
BK/DG ¢ SRV AND

11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80bsf001

.
J
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TEST TC-127A

CONTINUED - REPAIRING - 2/2 02S SHORTED TO VOLTAGE

TEST TC-127A
CONTINUED FRO
THE PREVIOUS

WIGGLE THE SUSPECT
OXYGEN SENSOR
CONNECTOR AND

CTOR

PAGE. HARNESS.
WITH THE DRB, DID THE REPAIR THE
MONITOR THE SUSPECT 02 SENSOR YES HARNESS OR CONNE
SUSPECT 02 SENSOR VOLTAGE GO ABOVE THAT HAS THE
VOLTAGE. 1.2 VOLTS AT ANY INTERMITTENT SHORT
TIME? TO VOLTAGE.*
NO
AT THIS TIME, THE USING THE
CONDITION REQUIRED SCHEMATIC AS A WERE THERE ANY YES REPAIR AS
TO SET THE TROUBLE GUIDE, INSPECT THE PROBLEMS FOUND? NECESSARY. .*
CODE IS NOT WIRING AND
PRESENT. CONNECTORS.
NO
DISCONNECT THE ISANY TERMINAL
SUSPECT 02 SENSOR CORRODED, DAMAGED ES REPAIR AS
TURN IGNITION OFF. AND INSPECT THE PUSHED OUT OR NECESSARY.*
CONNECTORS. MISWIRED?
NO

NOTE:
A FAULTY O2 HEATER
COULD CAUSE THE 02

TEST COMPLETE.*

SENSOR VOLTAGE TO
REMAIN HIGH.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-129A| REPAIRING - 1/2 02S STAYS AT CENTER

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

1/2 RIGHT BANK DOWN
Name of code: 02 Sensor Stays at Center

When monitered: With the engine running for more than 2 minutes and
engine temperature greater than 170°.

Set condition: The oxygen sensor signal voltage is between 0.35 velt and
0.55 volt for 1.5 minutes.

Theory of operation: The oxygen sensor is a voltage generating device. The
PCM receives exhaust gas information from this 02 sensor. The sensor
detects exhaust gas content by a galvanic reation within the senscr that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output signals are
contrelling the airffuel ratio. Variations in the signal from this 02 sensor serve
as air/fuel ratio indicators. Changes in the sensor signal occur because the
air/fuel ratio is constantly changing. When oxygen content is low (rich mixture},
the voltage signal will be approximately 1 volt. When oxygen content is high
(lean mixture), the voltage signal will be low, approximately 0.1 volt.

Possible causes:

> Sensar output wire open

02 sensor failure

Powertrain control module failure

Dirt/moisture/grease causing voltage tracking in connector
Connector wires

VvV V VY

80bZ2439¢

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ J__I
LEFT BANK UP || &1
2/ |:29 oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
Br/oR L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
o . = TO ALT,
RIGHT BANK UP SRngﬁND
111 [30] L
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-129A| REPAIRING - 1/2 02S STAYS AT

Perform TEST DTC Before Proceeding

CENTER

START TEST
TC-129A.

TURN IGNITION ON
(ENGINE OFF).

WITH THE DRB, WAIT FOR THE
MONITOR THE 1/2 O2 VOLTAGE READING TO
SENSOR VOLTAGE FOR STABILIZE BETWEEN

A FEW MINUTES. 0.4 AND 0.6 VOLTS.

WITH THE DRB, ISTHE 1/2 02
ACTUATE THE 02 MONITOR THE 1/2 02 SENSOR VOLTAGE YE$ CONTINUE TES
SENSOR HEATER SENSOR VOLTAGE FOF STILL BETWEEN TC-129A ONTH
TEST. UP TO TWO MINUTES. 0.4 AND 0.6 VOLTS? NEXT PAGE.
NO

DISCONNECT THE

IS ANY TERMINAL

STOP THE O2 HEATER 1/2 02 SENSOR CORRODED, DAMAGED,| YES REPAIR OR REPLACE
TEST AND TURN HARNESS CONNECTOR.t* PUSHED OUT OR AS NECESSARY .*
IGNITION OFF. MISWIRED?

SEE GENERAL INFO 4.4
NO

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS

IS ANY TERMINAL
CORRODED, DAMAGED, |YES REPAIR OR REPLACE
PUSHED OUT OR AS NECESSARY .*

CONNECTORS.**
SEE GENERAL INFO 4.1

MISWIRED?

NO

REPLACE THE 1/2 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-129A

CONTINUED - REPAIRING - 1/2 O2S STAYS AT CENTER

POWERTRAIN
CONTROL —

MODULE
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

LG/RD J__I
LEFT BANK UP
21 [29 v — =
[
ASD RELAY LEFT BANK UP
E OUTPUT DG/OR
ity PDC-T
E SENSOR GROUND
< = TO ALT,
BK/DG "\x — SRV AND
11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

TN/WT —
RIGHT BANK DOWN — m
— RIGHT

BANK DOWN
80bsf001

1/2 E

1/2 RIGHT BANK DOWN

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL

2/1 02S SIGNAL

2/2 028 SIGNAL

FIG. 1

wWhN =

80b1b45e

1/2 RIGHT BANK DOWN

OXYGEN SENSOR CONNECTOR

1 CAV | COLOR
1 BK

2 | OR/DG
3 | BK/OR

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 028 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS

COLCR FUNCTION

DG/OR | ASD RELAY (SENSE)

BK/OR | 1/1 028 RETURN

2/1 028 RETURN

2/1 028 SIGNAL

1/1 028 SIGNAL

1/2 SIGNAL RETURN

2/2 SIGNAL RETURN

1/2 028 SIGNAL

2/2 028 SIGNAL
80b1b45¢c

BK/LB

BK/DG
TN/WT

LG/RD
BK/DG
BK/LB

TN/WT
PK/WT




TEST TC-129A| CONTINUED - REPAIRING - 1/2 02S STAYS AT CENTER

TEST TC-129A
CONTINUED FRO
THE PREVIOUS

STOP THE O2 HEATER
TEST AND TURN

PAGE. IGNITION OFF.
DISCONNECT THE 1/2 IS ANY TERMINAL
02 SENSOR HARNESS CORRODED, DAMAGED, ES REPAIR OR REPLACE
CONNECTOR.** PUSHED OUT OR —> AS NECESSARY .*
MISWIRED?
SEE GENERAL INFO 4.4
NO
USING AN OHMMETER, GROUND CIRCUIT AT
MEASURE THE THE O2 CONNECTOR IS THE RESISTANCE O REPAIR THE OPEN Q2
RESISTANCE BETWEEN ——> AND GROUND. —> BELOW 5.0 OHMS? SENSOR GROUND
THE SENSOR... FIG. 1 CIRCUIT.*
YES
DISCONNECT THE IS ANY TERMINAL
POWERTRAIN CONTROL| CORRODED, DAMAGED, |YES REPAIR OR REPLACE
MODULE HARNESS PUSHED OUT OR [——> AS NECESSARY.*
CONNECTORS.** MISWIRED?
SEE GENERAL INFO 4.1
NO
USING AN OHMMETER, THE O2 SENSOR
MEASURE THE CONNECTOR AND THE IS THE RESISTANGE NO REPAIR THE OPEN D2
RESISTANCE OF THE ——> PCM HARNESS —> BELOW 5.0 OHMS? ——>| SENSOR SIGNAL
SENSOR SIGNAL CONNECTOR. CIRCUIT.*
CIRCUIT BETWEEN... FIG. 2
YES
RECONNECT THE PCM THE SENSOR SIGNAL WITH THE DRB, READ
CONNECTORS, TURN CIRCUIT AND SENSOR THE 1/2 02 VOLTS. YES REPLACE THE 1/2 02
IGNITION ON. ——>{ GROUND CIRCUIT AT —> —> SENSOR.*
CONNECT A JUMPER THE O2 CONNECTOR. ISTHE 1/2 02
WIRE BETWEEN... FIG. 1 VOLTS BELOW 0.2?

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-130A| REPAIRING - 2/2 02S STAYS AT CENTER

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

2/2 LEFT BANK DOWN
Name of code: 02 Sensor Stays at Center

When monitered: With the engine running for more than 2 minutes and
engine temperature greater than 170°.

Set condition: The oxygen sensor signal voltage is between 0.35 velt and
0.55 volt for 1.5 minutes.

Theory of operation: The oxygen sensor is a voltage generating device. The
PCM receives exhaust gas information from this 02 sensor. The sensor
detects exhaust gas content by a galvanic reation within the senscr that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output signals are
contrelling the airffuel ratio. Variations in the signal from this 02 sensor serve
as air/fuel ratio indicators. Changes in the sensor signal occur because the
air/fuel ratio is constantly changing. When oxygen content is low (rich mixture},
the voltage signal will be approximately 1 volt. When oxygen content is high
(lean mixture), the voltage signal will be low, approximately 0.1 volt.

Possible causes:

> Sensar output wire open

02 sensor failure

Powertrain control module failure

Dirt/moisture/grease causing voltage tracking in connector
Connector wires

VvV V VY

80bZ2439¢

POWERTRAIN
CONTROL

MODULE ]
PK/WT [mml

|

LEFT BANK DOWN
2/2
E LEFT BANK DOWN ASD
RELAY
LG/RD /ﬁ J__I
LEFT BANK UP || &1
2/ |:29 oD FELAY LEFT BANK UP 'T'
| 6 OUTPUT DG/OR
Br/oR L 4 PDC-T
| 27 OZSBF&EISRN 519 GROUND
[23 | SENSOR GROUND 1
o . = TO ALT,
RIGHT BANK UP SRngﬁND
111 [30] L
RIGHT BANK UP
TN/WT \ :

1/2 51 RIGHT BANK DOWN

mm“ RIGHT

BANK DOWN
80b6fI01
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TEST TC-130A| REPAIRING - 2/2 02S STAYS AT

Perform TEST DTC Before Proceeding

CENTER

START TEST
TC-130A.

TURN IGNITION ON
(ENGINE OFF).

WITH THE DRB, WAIT FOR THE
MONITOR THE 2/2 O2 VOLTAGE READING TO
SENSOR VOLTAGE FOR STABILIZE BETWEEN

A FEW MINUTES. 0.4 AND 0.6 VOLTS.

WITH THE DRB, ISTHE 2/2 02
ACTUATE THE 02 MONITOR THE 2/2 02 SENSOR VOLTAGE YE$ CONTINUE TES
SENSOR HEATER SENSOR VOLTAGE FOF STILL BETWEEN TC-130A ONTH
TEST. UP TO TWO MINUTES. 0.4 AND 0.6 VOLTS? NEXT PAGE.
NO

DISCONNECT THE

IS ANY TERMINAL

STOP THE O2 HEATER 2/2 O2 SENSOR CORRODED, DAMAGED,| YES REPAIR OR REPLACE
TEST AND TURN HARNESS CONNECTOR.t* PUSHED OUT OR AS NECESSARY .*
IGNITION OFF. MISWIRED?

SEE GENERAL INFO 4.4
NO

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS

IS ANY TERMINAL
CORRODED, DAMAGED, |YES REPAIR OR REPLACE
PUSHED OUT OR AS NECESSARY .*

CONNECTORS.**
SEE GENERAL INFO 4.1

MISWIRED?

NO

REPLACE THE 2/2 O2
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-130A

CONTINUED - REPAIRING - 2/2 02S STAYS AT CENTER

POWERTRAIN
CONTROL

MODULE —
i
2/ E LEFT BANK DOWN L
LEFT BANK DOWN ASD
- RELAY

LG/RD || J__I
LEFT BANK UP
21 [29 v — =
[
ASD RELAY LEFT BANK UP
E OUTPUT DG/OR
ity PDC-T
E SENSOR GROUND
< = TO ALT,
BK/DG N — SRV AND
11 @ RIGHT BANK UP ““\“ EGR

— RIGHT BANK UP

%zm RIGHT

BANK DOWN
80bsf001

TN/WT
RIGHT BANK DOWN

1/2 E

2/2 LEFT BANK DOWN

OXYGEN SENSOR

CONNECTOR
(HARNESS SIDE)

CAV | COLOR

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
4 | BK/DG
TN/WT
LG/RD
PK/WT

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL

2/1 02S SIGNAL

2/2 028 SIGNAL

FIG. 1

wWhN =

80b1b45e

2/2 LEFT BANK DOWN

OXYGEN SENSOR CONNECTOR

1 CAV | COLOR
1 BK

2 | OR/DG
3 | BK/OR

FUNCTION

ENGINE GROUND
ASD RELAY

1/1 028 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 028 SIGNAL

1/2 025 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 028 SIGNAL

POWERTRAIN CONTROL
MODULE CONNECTORS

COLCR FUNCTION

DG/OR | ASD RELAY (SENSE)

BK/OR | 1/1 028 RETURN

2/1 028 RETURN

2/1 028 SIGNAL

1/1 028 SIGNAL

1/2 SIGNAL RETURN

2/2 SIGNAL RETURN

1/2 028 SIGNAL

2/2 028 SIGNAL
80b1b45¢c

BK/LB

BK/DG
TN/WT

LG/RD
BK/DG
BK/LB

TN/WT
PK/WT




TEST TC-130A| CONTINUED - REPAIRING - 2/2 02S STAYS AT CENTER

TEST TC-130A
CONTINUED FRO
THE PREVIOUS

STOP THE O2 HEATER
TEST AND TURN

PAGE. IGNITION OFF.
DISCONNECT THE IS ANY TERMINAL
2/2 02 SENSOR CORRODED, DAMAGED,| YHS REPAIR OR REPLACE
HARNESS CONNECTOR.* PUSHED OUT OR ——>| AS NECESSARY .*
MISWIRED?
SEE GENERAL INFO 4.4
NO
USING AN OHMMETER, GROUND CIRCUIT AT
MEASURE THE THE O2 CONNECTOR IS THE RESISTANCE O REPAIR THE OPEN Q2
RESISTANCE BETWEEN ——> AND GROUND. —> BELOW 5.0 OHMS? SENSOR GROUND
THE SENSOR... CIRCUIT.*
FIG. 1
YES
DISCONNECT THE IS ANY TERMINAL
POWERTRAIN CONTROL| CORRODED, DAMAGED, |YES REPAIR OR REPLACE
MODULE HARNESS PUSHED OUT OR [——> AS NECESSARY.*
CONNECTORS.** MISWIRED?
SEE GENERAL INFO 4.1
NO
USING AN OHMMETER, THE O2 SENSOR
MEASURE THE CONNECTOR AND THE IS THE RESISTANGE NO REPAIR THE OPEN 02
RESISTANCE OF THE ——> PCM HARNESS —> BELOW 5.0 OHMS? ——>| SENSOR SIGNAL
SENSOR SIGNAL CONNECTOR. CIRCUIT.*
CIRCUIT BETWEEN... FIG. 2
YES
RECONNECT THE PCM THE SENSOR SIGNAL WITH THE DRB, READ
CONNECTORS, TURN CIRCUIT AND SENSOR THE 2/2 02 VOLTS. YES REPLACE THE 2/2 02
IGNITION ON. —>{ GROUND CIRCUIT AT —> —> SENSOR.*
CONNECT A JUMPER THE O2 CONNECTOR. ISTHE 2/2 02
WIRE BETWEEN... FIG. 1 VOLTS BELOW 0.2?

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*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

POWERTRAIN
CONTROL
MODULE
TRANSMISSION OR/DB
CONTROL TP Sensor Signal E’
MODULE THROTTLE VIWT
POSITION 5V Supply
SENSOR E
¢ 1
OR/DB 2 _> l
E 72 TO OTHER
SENSORS
93
BK/LB BK/LB

;

Sensor Ground Sensor Ground

TO OTHER
SENSORS

—ENGINE DTCs 1 of 1—

TPS VOLTAGE DOES
NOT AGREE WITH MAP

Chrysler Hex Code : $ 84 THE FAULT
SAE Trouble Code : P 0121 EXISTS AT

THIS TIME
Starts Since Set: 0 /

Global Good Trips: 0

80b27¢71

80b34dd7

FIG. 1

—ENGINE DTCs 1 of 1—

TPS VOLTAGE DOES
NOT AGREE WITH MAP

Chrysler Hex Code : § 84

SAE Trouble Code :P 0121 /

Starts Since Set : 4
Warm-up Cycle Counter: 0

FIG. 2

ATTHIS
TIMETHE
CONDITION
TO SET
THE FAULT
IS NOT
PRESENT

80b34dds

Name of Code: TPS Voltage Does Not Agree with MAP

When monitored: With the engine running and no MAP sensar or TP sensor
trouble codes.

Set condition: The powertrain control module (PCM) performs two separate tests on
the TP sensor: the high voltage test and the low voltage test. The high voltage test is
performed when the engine speed is very low and manifold vacuum is very high; these
conditions indicate that the throttle plate must be nearly closed, in which case the

TP sensor signal voltage output must be low. The low voltage test is performed when
the vechile speed is above 25 mph and manifold vacuum is low; these conditions indicate
that the throttle plate is open, in which case the TP sensor signal must be high. If the
proper TP sensor voltage is not present when the two conditions are met, the code will
set after 4 continuous seconds.

Theory of operation: The TP sensor contains a petentiometer 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 preportional 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 > Connector wires
> TP sensor failure > Vechile speed
> Mechanical failure > MAP sensor

> Connector terminals

80bdfhda

FIG.3
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TEST TC-132A| REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

Perform TEST DTC Before Proceeding

START TEST
TC-132A.

USING THE DRB,
READ THE DTC'S.

IS THE "NO VEHICLE
SPEED SENSOR YES PERFORM TES
SIGNAL" TROUBLE TC-35A.
CODE PRESENT?

~ i

w—Hum—+4 mMOoOO mMrWCOX-

VOLTAGE.

NO
ISA MAP SENSOR YES PERFORM "DTC
TROUBLE CODE TEST".
PRESENT?
NO
WITH THE DRB, READ IS MAP SENSOR YES PERFORM TEST
THE MAP SENSOR VOLTAGE BELOW 3.5 NTC-8A.
VOLTAGE. VOLTS?
NO
DID THE MAP SENSOR
WITH THE DRB, READ VOLTAGE DROP FROM NO PERFORM TES
START ENGINE. THE MAP SENSOR ABOVE 3.5 VOLTS TG NTC-8A.

BELOW 2.0 VOLTS?

~ BT

YES

WITH THE DRB, READ
THE DTC'S.

IS THE GLOBAL GOOD
TRIP DISPLAYED AND YES CONTINUE TEST

~_

EQUAL TO 0? TC-132A ON THE
NEXT PAGE.
FIG.1 AND 2
NO

NOTE: TO HAVE A
CLEAR

CONTINUE TEST

UNDERSTANDING OF
THIS TROUBLE CODE
READ FIG. 3

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

THROTTLE
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/WT | 5-VOLT SUPPLY
OR/DB | TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

WM =

FIG. 1

80b04fad
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TEST TC-132A

CONTINUED - REPAIRING - TPS VOLTAGE DOES NOT AGREE WITH MAP

TEST TC-132A
CONTINUED FRO
THE PREVIOUS
PAGE.

CHECK THROTTLE
PLATE AND LINKAGE
FOR A BINDING
CONDITION.

ENSURE THE
THROTTLE LINKAGE

NOTE: TP SENSOR GND
CIRCUIT AND THE

IS AT THE IDLE
POSITION.

5-VOLT SUPPLY CKT
SWITCHED WILL CAUSE
THIS CODE TO APPEAR.

DISCONNECT THE TP INSPECT TP SENSOR
SENSOR HARNESS WIRE COLORS FOR IS ANY TERMINAL YES CLEAN OR REPAIR
CONNECTOR.** THE CORRECT DAMAGED, PUSHED CONNECTOR AS
CAVITIES ** OUT OR CORRODED? NECESSARY.*
SEE GENERAL INFO 4.4 FIG. 1
NO
MEASURE THE VOLTAGE REPAIR THE OPEN
AT THE 5-VOLT SUPPLY IS THE VOLTAGE YES 5-VOLT SUPPLY
CIRCUIT AT THE TP BELOW 5.0 VOLTS? CIRCUIT TO TP
SENSOR CONNECTOR. SENSOR.*
FIG. 1
NO
RECONNECT THROTTLE WITH THE DRB, READ| IS THE THROTTLE
POSITION SENSOR THE THROTTLE POSITION SENSOR YES REPLACE THE

CONNECTOR. ENSURE

POSITION SENSOR

IGNITION IS ON AND
ENGINE IS OFF.

VOLTAGE.

VOLTAGE ABOVE 1.2
VOLTS?

THROTTLE POSITION
SENSOR.*

NO

CONTINUE TEST
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
CONTROL
MODULE
TRANSMISSION OR/DB
CONTROL TP Sensor Signal 35
MODULE THROTTLE
VT/WT
POSITION 5V Supply
SENSOR 5-
1
OR/DB 5 I
12 ¢ TO OTHER
3 SENSORS
BK/LB BK/LB
Sensor Ground Sensor Ground
o1 43
TO OTHER
SENSORS
80b27c71
TYPICAL
- - - FREEZE FRAME - - -
FUEL SYSTEM STATUS : CLOSED LOOP
LOAD VALUE : 50 %
ENG COOLANT TMP DEG: +193.4°F
SHORT TERM ADAPTIVE : +8.0 %
LONG TERM ADAPTIVE : +9.0 % REPRESENTS
MAP VACUUM 10,0 in VAC  emeen VEHICLE
ENGINE RPM - 2900 RPM CONDITICN WHEN

VEHICLE SPEED SENSR : 43 MPH
Frz F CAUSED BY DTC : B8A (Hex)
Frz F DTC PRIORITY © 04

F1 F2 F3
Help SYS Main

FIG. 1

FAULT OCCURRED

B80b27¢f5
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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

MOVH.INKAGE VERY IS THE VOLTAGE NO REPLACE THE
SLOWLY WHILE CHANGE SMOOTH? THROTTLE POSITION
LOOKING FOR A JUMP SENSOR.*
IN VOLTAGE.
YES
WHILE MONITORING IS THE THROTTLE
THE DRB, OPEN THE POSITION SENSOR NO REPLACE THE
THROTTLE PLATE TO VOLTAGE ABOVE 3.1 THROTTLE POSITION
WIDE OPEN VOLTS? SENSOR.*
THROTTLE.
YES
USING THE SCHEMATIC WHILE MONITORING
AS A GUIDE WIGGLE THE DRB, OBSERVE DID THE TP SENSOR YES REPAIR THE HARNES

THE TP SENSOR
HARNESS AND
CONNECTORS TO PCM.

FOR THE TP SENSOR

VOLTAGE CHANGE AT]

VOLTAGE TO CHANGE.

ANY TIME?

(82

OR CONNECTORS A
NECESSARY .*

NO

USING THE DRB, GO TO
THE FREEZE FRAME
SCREEN. MAKE SURE
THE "CAUSED BY DTC"
HEX CODE MATCHES...

THE CODE ON DTC
SCREEN. UTILIZE
THIS INFO FOR

REFER TO GENERAL
INFO 3.3.2 FOR
ADDITIONAL

ADDED DIAGNOSTICS.
FIG. 1

INFORMATION ON
TERMITTENT CODES.

TEST COMPLETE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-145A( REPAIRING - VACUUM LEAK FOUND (IAC FULLY SEATED)
Perform TEST DTC Before Proceeding

Name of code: Vacuum Leak Found (IAC Fully Seated)

When monitored: With the engine running.

Set condition: The MAP sensor signal does not correlate
to the TP sensor signal.

Theory of operation: The powertrain control module
(PCM) monitors the MAP signal as well as the TP sensor
signal. The vacuum reading decreases as throttle opening
increases proportionally. The PCM compares the two values
to verify the relation between the two signals.

Possible causes:

Vacuum leak

Faulty MAP sensor

Faulty TP sensor

Powertrain control module failure
Connector terminals

Connector wires

V V V.V V VYV

2440506

FIG. 1
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TEST TC-145A( REPAIRING - VACUUM LEAK FOUND (IAC FULLY SEATED)

Perform TEST DTC Before Proceeding

NOTE: A LARGE VACUU
LEAK IS THE MOST
PROBABLE CAUSE OF
THIS TROUBLE CODE.

START TEST
TC-145A.

M INSPECT THE INTAKH
MANIFOLD FOR YES REPAIR VACUUM LEAK
—> VACUUM LEAKS. > AS NECESSARY.*
IS THERE ANY

FIG. 1 VACUUM LEAK?

NO
TURN IGNITION ON. NOTE: THROTTLE
WITH THE DRB, READ MUST BE FULLY IS THE VOLTAGE NO REPLACE THE

THE THROTTLE —> CLOSED AND AGAINST——> 15VORLESSWITH ——>{ THROTTLE POSITION
POSITION SENSOR THROTTLE STOP. THE THROTTLE SENSOR.*
VOLTAGE. CLOSED?
YES

WHILE SLOWLY IS THE MAXIMUM
OPENING THE VOLTAGE AT LEAST NO REPLACE THE
THROTTLE TO WIDE 3.4 VOLTS AT WIDE —> THROTTLE POSITION
OPEN, MONITOR THE OPEN THROTTLE? SENSOR.*
VOLTAGE.
YES
TEE-INA VACUUM
GAUGE TO A ALLOW THE ENGINE
TURN IGNITION OFF. —>{ MANIFOLD VACUUM —> START THE ENGINE. > TO IDLE.
SOURCE.
NOTE: IF ENGINE IS THE READING
WILL NOT IDLE, USING THE DRB, WITHIN 1" OF THE NO REPLACE THE MAP
MAINTAIN A > READ THE MAP > TEED-IN VACUUM ——> SENSOR.*
CONSTANT RPM ABOVE SENSOR VACUUM. GAUGE?
IDLE.
YES

DOES THE VACUUM NQ LOCATE AND REPAIR
GAUGE READ ABOVE ——> THE VACUUM LEAK.*
13" OF VACUUM?

YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-146A| REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW

Perform TEST DTC Before Proceeding

—ENGINE DTCs 1 of 1—

5 VOLT SUPPLY,
OUTPUT TOO LOW

Chrysler Hex Code : § 92
SAE Trouble Code : P 1496

Starts Since Set: 0 /

Global Good Trips: 0

FIG. 1

THE FAULT
EXISTS AT
THIS TIME

80b34dc7

—ENGINE DTCs 1 of 1—

5 VOLT SUPPLY,
OUTPUT TOO LOW
ATTHIS
TIMETHE
CONDITION

Chrysler Hex Code : $ 92
SAE Trouble Code : P 1496

Starts Since Set : 4 /

Warm-up Cycle Counter: 0

IS NOT

FIG. 2

TO SET
|_—"" THE FAULT

PRESENT

80b34dc8

THROTTLE
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/WT | 5-VOLT SUPPLY
TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

W =
o
X
=
o
w

FIG. 3

80b27¢72

THROTTLE
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION
VT/WT | 5-VOLT SUPPLY

OR/DB | TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

WN =

FIG. 4

80b04fa2
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TEST TC-146A

REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW
Perform TEST DTC Before Proceeding

START TEST
TC-146A.

WITH THE DRB, READ
THE DTC'S.

NOTE: ENGINE DTC
SCREENS WILL
INDICATE IF THE
CONDITION CURRENTLY
EXITS. FIG.1 AND 2

TURN IGNITION ON,
(ENGINE OFF)

DISCONNECT THE
THROTTLE POSITION
SENSOR CONNECTOR.**

SEE GENERAL INFO 4.4

WITHA VOLTMETER,
PROBE THE 5-VOLT
SUPPLY CIRCUIT AT
THE TP SENSOR.
FIG.3 OR4

IS THE VOLTAGE YES

CONTINUE TEST

READING BELOW 4.5
VOLTS?

TC-146A ON THE
NEXT PAGE.

NO

PERFORM TEST

TC-146B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-146A

CONTINUED - REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW

POWERTRAIN

43
CAV [COLOR | FUNCTION
35 | ORDB | TP SENSOR SIGNAL
43 | BKLB | SENSOR GROUND
61 | VT/WT | 5-VOLT SUPPLY
THROTTLE
POSITION SENSOR
CONNECTOR
CAV |COLOR | FUNCTION
1 | VIWT | 5-VOLT SUPPLY
2 | ORDB | TP SENSOR SIGNAL | 4
3 | BKLB | SENSOR GROUND > 1 S0627c73
FIG. 1
5L POWERTRAIN
CONTROL MODULE
CONNECTORS

FIG. 2

43
CAV |COLOR | FUNCTION
35 | OR/DB | TP SENSOR SIGNAL
43 | BK/LB | SENSOR GROUND
61 | VI/WT | 5-VOLT SUPPLY
THROTTLE AN
POSITION SENSOR .. Lf ) \\
CONNECTOR TSNS A7
CAV |COLOR | FUNCTION O
1 VT/WT | 5-VOLT SUPPLY 2
2 | OR/DB | TP SENSOR SIGNAL 3
3 BK/LB | SENSOR GROUND
80bdebfr
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TEST TC-146A| CONTINUED - REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW

TEST TC-146A
CONTINUED FRO
THE PREVIOUS
PAGE.

NOTE: VOLTMETER
STILL CONNECTED T(
TP SENSOR 5-VOLT
SUPPLY CIRCUIT.

DISCONNECT THE MAP IS THE 5-VOLT
SENSOR HARNESS SUPPLY CIRCUIT YES REPLACE THE MAP
CONNECTOR.** VOLTAGE ABOVE 4.0 —> SENSOR.*
VOLTS?
SEE GENERAL INFO 4.4
NO
DISCONNECT THE EGR ISHE 5-VOLT
SOLENIOD HARNESS SUPPLY CIRCUIT YES REPLACE THE EGR
CONNECTOR.** VOLTAGE ABOVE 4.0 ——> SOLENOID.*
VOLTS?
SEE GENERAL INFO 4.2
NO

IS THE VEHICLE
NO EQUIPPED WITH AN
AI/IC PRESSURE

SENSOR?
YES
DISCONNECT THE A/C ISTHE 5-VOLT
PRESSURE SENSOR SUPPLY CIRCUIT YES REPLACE THE A/C
HARNESS CONNECTOR.*t——> VOLTAGE ABOVE 4.0 ——> PRESSURE SENSOR.*
VOLTS?
SEE GENERAL INFO 4.0
NO
DISCONNECT THE
POWERTRAIN CONTROL|
TURN IGNITION OFF. —> MODULE HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1
WITH AN OHMMETER, THROTTLE POSITION REPAIR THE 5-VOLT
MEASURE THE 5-VOLT SENSOR CONNECTOR IS THE RESISTANCE ES SUPPLY CIRCUIT FOR
SUPPLY CIRCUIT > AND GROUND. > BELOW 5.0 OHMS? ——> A SHORT TO
BETWEEN THE... GROUND.*
FIG.1 OR 2
NO
REPLACE THE
POWERTRAIN CONTROL|
MODULE.*
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-146B

Perform TEST TC-146A Before Proceeding

REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW

2.7L

MAP SENSOR

IAT/MAP SENSOR
CONNECTOR

\\\ ~ \ \
//\[N\/ W\ s\
D
B\‘@\ - )\j > >// g
g - ’ / ///
~——__
A
\LXA
c CAV COLOR FUNCTION
4180501 A BK/LB SENSOR GROUND
CAV | COLOR | FUNCTION B BK/RD INTAKE AIR TEMP SENSOR SIGNAL

A | BK/LB |SENSOR GROUND c VI/WT |5V SUPPLY

B | VIWT |5-VOLT SUPPLY D DG/RD | MAP SENSOR SIGNAL

C DG/RD | MAP SENSOR SIGNAL

80531038
FIG. 1 FIG. 2
Name of code: 5-Volt Supply Output Too Low
When monitored: With the ignition on.
ree . - - - FREEZE FRAME - - -

Set condition: The 5-volt supply to the sensors is FUEL SYSTEM STATUS : CLOSED LOOP
below 3.5 volts for 4 seconds. LOAD VALUE : 50 %

Theory of operation: The powertrain control module
maintains a 5-volt supply to the MAP sensor, TP
sensaor, EGR valve, and A/C pressure sensor. It is
critical that the 5-volt supply stays between 4.8 volts
and 5.1 volts as this input has a direct effect on the
sensors’ output voltages.

Possible causes:

> Shorted 5-volt supply
> Shorted sensor
> PCM failure

80b34e17

FIG. 3

ENG COOLANT TMP DEG:
SHORT TERM ADAPTIVE :
LONG TERM ADAPTIVE
MAP VACUUM :
ENGINE RPM

T +9.0%

1 2200 RPM

+193.4°F

+8.0% REPRESENTS

VEHICLE
CONDITION WHEN
FAULT OCCURRED

10.0in VAC et

VEHICLE SPEED SENSR : 43 MPH
Frz F CAUSED BY DTC : 6A (Hex)
Frz F DTC PRICRITY : 04
F1 F2 F3
Help SYS Main
80b27¢f5
FIG. 4
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TEST TC-146B| REPAIRING - 5 VOLT SUPPLY OUTPUT TOO LOW

Perform TEST TC-146A Before Proceeding

RECONNECT THE
THROTTLE POSITION
SENSOR HARNESS

START TEST
TC-146B.

CONNECTOR.
DISCONNECT THE MAP WITH A VOLTMETER,
SENSOR HARNESS MEASURE THE 5-vOLT IS THE VOLTAGE YES REPLACE THE
CONNECTOR.** SUPPLY CKT AT THE READING BELOW 4.5 THROTTLE POSITION
TURN IGNITION ON. MAP SENSOR CONN. VOLTS? SENSOR.*
SEE GENERAL INFO 4.4 FIG.1 OR 2
NO
WITH THE VOLTMETER WIGGLE ALL
STILL CONNECTED TO CONNECTORS AND
MAP SENSOR 5-VOLT WIRING TO SENSORS
SUPPLY CIRCUIT... (MAP, EGR, A/C
PRESS, TP SENSOR)

AT THIS TIME, THE REFER TO GEN INFO
CONDITION REQUIRED 3.3.2 FOR
TO SET THE CODE IS INFORMATION ON
NOT PRESENT. INACTIVE TROUBLE
FIG. 3 CODES.
USING THE DRB, GO TO THE CODE ON DTC
THE FREEZE FRAME SCREEN. UTILIZE
SCREEN. MAKE SURE THIS INFO FOR
THE "CAUSED BY DTC" ADDED DIAGNOSTICS.
HEX CODE MATCHES... FIG. 4

TEST COMPLETE.*

WHILE YOU WIGGLE REPAIR THE HARNESS
SEE GENERAL INFO HARNESS MONITOR WAS THERE ANY YES OR CONNECTOR THA
4.0 FOR LOCATIONS. 5-VOLT SUPPLY VOLTAGE CHANGE? CAUSED THE VOLTAGE
CIRCUIT VOLTAGE. CHANGE.*
NO

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-153A| REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

OVERHEAD TRAVEL
INFORMATION SYSTEM DBAWT
Fused Ign Switch 10
5 Qutput Run/Start OI\J'OM> IGNITION
FUSE #14 SWITCH
PK
p ML b PR ¢ JUNCTION
PDC BLOCK
FUSE #19
YLVT HEADLINER \ JIBINT.
PCI Bus J/B CONN. ~ 5, | CONN.
s Ha
gK/LGd BODY
four CONTROL
3
DBIGY MODULE
Sensor Ground
. C3-10
- VTLG
Ambient
Iemperalure
Sensor Signal Cis5
AMBIENT
TEMPERATURE
SENSCR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
Name of code: Ambient Temperature Sensor Failure AMBIENT TEMPERATURE

When monitored: With ignition on

Set condition: BCM senses an abnormally high or low
voltage on its input

Theory of operation: The ambient temperature sensor
is a thermistor for which the BCM provides a 5V pull-up.
Under normal operating conditions (-40 to 85° C) this
voltage should be between 0.313 V and 4.88 V.

Probable causes:
Wiring open circuit
Wiring short to ground
Wiring short to battery 1

Failed ambient temp sensor CAV | COLOR | FUNCTION

Failed BCM 1 VT/LG [ AMBIENT TEMP SENSOR SIGNAL
2 | DB/GY | SENSOR GROUND

\%

>
>
>
>

80b242e8

80b6efi6

FIG. 1
AMBIENT TEMPERATURE AMBIENT TEMP SENSOR VALUES
SENSOR TEMPERATURE RESISTANCE (K-OHMS)

°C °F MIN MAX
0 32 29.3 36
10 50 18 22
20 68 11.4 13.6
25 77 9.1 10.8
30 86 7.4 8.7
40 104 4.9 5.7
50 122 3.3 3.8

80a0754a 2880102

FIG. 2 FIG. 3
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TEST TC-153A

Perform TEST DTC Before Proceeding

REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

START TEST
TC-153A.

KEY OFF. REMOVE AND
DISCONNECT THE
\MBIENT TEMPERATURE
SENSOR.**
SEE GENERAL INFO 4.4

ARE IGNITION IS
OFF, WAIT 1
MINUTE.

GROUND CIRCUIT.
FIG. 1

BELOW 30 OHMS?

USING AN OHMMETER, AMBIENT TEMPERATURE REPLACE THE
MEASURE THE SENSOR AND COMPARE DOES THE READING NO AMBIENT
RESISTANCE OF READING WITH THE COMPARE WITH THE TEMPERATURE
THE... CHART. CHART? SENSOR.*
FIG.2 AND 3
YES
CLOSE ALL DOORS, USING AN OHMMETER,
INSURE ALL LIGHTS MEASURE THE SENSOR IS THE RESISTANCE YES PERFORM TES

153B.

NO

CONNECT A JUMPER
WIRE FROM THE
SENSOR GROUND, TO
GROUND.
FIG. 1

CONTINUE TEST
153A ON THE

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-153A| CONTINUED - REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

OVERHEAD TRAVEL
INFORMATION SYSTEM DBR/WT
Fused Ign Switch 10
5 Qutput Run/Start 0 . OB/WT IGNITION
FUSE #14 SWITCH
PK
o | Fused B T0 JUNCTION
PDG
FUSE #19 BLOCK
HEADLINER J/B INT.
YLAT ~
PGl Bus JB CONN.\ CONN.
5 4 H 10
Ground CONTROL
5 DB/GY MODULE
Sensor Ground
N C3-10
- VTILG
Ambient
| emperature
Sensor Signal 05
AMBIENT
TEMPERATURE
SENSCR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
BODY CONTROL N
MODULE “G3” (BONE) @ F]%\
12-WAY CONNECTOR L g [
-

<
12 \\\%%%\ S . /.:/
%1
7

CAV | COLOR | FUNCTION

YLNT | PCIBUS (PCM)
YLAT | PCI BUS (ABS)

TN/RD | WIPER PARK SWITCH SENSE
RD/WT | WIPER ON OFF RELAY CONTROL

YLNT | PCIBUS (TCM)
BR/YL | HEADLAMP WASHER RELAY CONTROL
DB/GY | SENSOR GROUND

VT WIPER HIGH LOW RELAY CONTROL

O~ O PN

—_
N o

VT/LG | AMBIENT TEMPERATURE SENSOR SIGNAL

FIG. 1

80b11938
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TEST TC-153A| CONTINUED - REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

Perform TEST DTC Before Proceeding

TEST TC-153A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT AND
INSPECT THE BODY
CONTROL MODULE,
(C-3) HARNESS
CONNECTOR.* FIG. 1

USING AN OHMMETER,
MEASURE THE SENSOR IS THE RESISTANCE NO REPAIR THE OPEN
GROUND CIRCUIT; TO BELOW 5.0 OHMS? SENSOR GROUND
GROUND. CIRCUIT.*
FIG. 1
YES

REPLACE THE BODY
CONTROL MODULE.*

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-153B

REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

Perform TEST TC-153A Before Proceeding

OVERHEAD TRAVEL

INFORMATION SYSTEM DBAWT
Fused Ign Switch 10
5 Qutput Run/Start OI\J'OM> IGNITION
FUSE #14 SWITCH
PK
7 [Lused B N_re 0 JUNCTION
PDC BLOCK
FUSE #19
YLAT HEADLINER \ JIBINT.
PCI Bus J/B CONN. ~ 5, | CONN.
: Hms
BK/LG BODY
Ground
Sensor Ground
J C3-10]
- VTLG
Ambient
| emperature
Sensor Signal Cis5
AMBIENT
TEMPERATURE
SENSOR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
BODY CONTROL “f .
MODULE “C3” (BONE) 4@ SN
12-WAY CONNECTOR /é;?/ %}\r\ Ij h
//// o
[ ﬁ//// &//_// = M /}7
1 e 74
<
=
% 4/ e /)
12 % /4 g ~ ///
\%%% el

CAV | COLOR | FUNCTION
YLNT | PCIBUS (PCM)
YLVT | PCI BUS (ABS)
TN/RD | WIPER PARK SWITCH SENSE
RD/WT | WIPER ON OFF RELAY CONTROL
VT/LG | AMBIENT TEMPERATURE SENSOR SIGNAL
YLAT | PCI BUS (TCM)
BR/YL | HEADLAMP WASHER RELAY CONTROL
DB/GY | SENSOR GROUND

VT | WIPER HIGH LOW RELAY CONTROL

O~ W2

—_
N O

FIG. 1 80b11938

AMBIENT TEMPERATURE

CAV [ COLOR | FUNCTION

1 VT/LG | AMBIENT TEMP SENSOR SIGNAL
2 | DB/GY | SENSOR GROUND

FIG. 2 80h6eft6
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TEST TC-153B

Perform TEST TC-153A Before Proceeding

REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO LOW

START TEST
TC-153B.

DISCONNECT THE BODY
CONTROL MODULE (C-3)
HARNESS CONNECTOR.**

SEE GENERAL INFO 4.1

USING AN OHMMETER,
MEASURE THE...

AMBIENT TEMPERATURE
SENSOR GROUNRTG

TO GROUND(CAV  10)

FIG. 1

IS THE RESISTANCE
BELOW 500K

(500,000) OHMS?

REPAIR THE SENSOR
ES GROUND CIRCUIT F(
A PARTIAL SHORT TO
GROUND.*

NO

USING AN OHMMETER
MEASURE THE...

AMBIENT TEMPERATURE
SENSOR SIGNAL CKT,

TO GROUND. (CAV 5)
FIG. 1

IS THE RESISTANCE

YES

BELOW 50K (50,000)
OHMS?

REPAIR THE AMBIENT

TEMPERATURE SENSO
SIGNAL CKT FOR A
PARTIAL SHORT TO
GROUND.*

NO

USING AN OHMMETER
IN THE FOLLOWING
STEPS...

MEASURE THE AMBIENT]
TEMPERATURE SENSOR

SIGNAL, AND GROUN

CIRCUITS (CAV 10)TO
(CAV5) FIG. 1

IS THE RESISTANCEH
BELOW 50K (50,000)

OHMS?

REPAIR THE AMBIENT

YES TEMP SENSOR SIGN
CKT FOR A SHORT TQ

THE SENSOR GROUND

CIRCUIT.*

NO

MEASURE THE TEMP
SENSOR SIGNAL
CIRCUIT FROM BCM TO
TEMP SENSOR CONN.
FIG.1 AND 2

IS THE RESISTANCE
BELOW 5.0 OHMS?

NO

REPAIR THE OPEN
TEMP SENSOR SIGNA
CIRCUIT.*

YES

REPLACE THE BODY
CONTROL MODULE.*

DR

)

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-154A| REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

w-Hum—+4 mMOOoOO mMrWCOX-

OVERHEAD TRAVEL
INFORMATION SYSTEM DBAWT
Fused Ign Switch 10
5 Qutput Run/Start OI\J'OM> IGNITION
FUSE #14 SWITCH
PK
p ML b PR ¢ JUNCTION
PDC BLOCK
FUSE #19
YLVT HEADLINER \ JIBINT.
PCI Bus J/B CONN. ~ 5, | CONN.
s Ha
gK/LGd BODY
four CONTROL
3
DBIGY MODULE
Sensor Ground
. C3-10
- VTLG
Ambient
Iemperalure
Sensor Signal Cis5
AMBIENT
TEMPERATURE
SENSCR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
Name of code: Ambient Temperature Sensor Failure AMBIENT TEMPERATURE

When monitored: With ignition on

Set condition: BCM senses an abnormally high or low
voltage on its input

Theory of operation: The ambient temperature sensor
is a thermistor for which the BCM provides a 5V pull-up.
Under normal operating conditions (-40 to 85° C) this
voltage should be between 0.313 V and 4.88 V.

Probable causes:
Wiring open circuit
Wiring short to ground
Wiring short to battery 1

Failed ambient temp sensor CAV | COLOR | FUNCTION

Failed BCM 1 VT/LG [ AMBIENT TEMP SENSOR SIGNAL
2 | DB/GY | SENSOR GROUND

\%

>
>
>
>

80b242e8

80b6efi6

FIG. 1
AMBIENT TEMPERATURE AMBIENT TEMP SENSOR VALUES
SENSOR TEMPERATURE RESISTANCE (K-OHMS)

°C °F MIN MAX
0 32 29.3 36
10 50 18 22
20 68 11.4 13.6
25 77 9.1 10.8
30 86 7.4 8.7
40 104 4.9 5.7
50 122 3.3 3.8

80a0754a 2880102

FIG. 2 FIG. 3
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TEST TC-154A

Perform TEST DTC Before Proceeding

REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

START TEST
TC-154A.

REMOVE AND
DISCONNECT THE
\MBIENT TEMPERATURE
SENSOR.**
SEE GENERAL INFO 4.4

LIGHTS ARE OFF,
WAIT 1 MINUTE.

GROUND CIRCUIT.
FIG. 1

USING AN OHMMETER, AMBIENT TEMPERATURE REPLACE THE
MEASURE THE SENSOR AND COMPARE DOES THE READING NO AMBIENT
RESISTANCE OF READING WITH THE COMPARE WITH THE TEMPERATURE
THE... CHART. CHART? SENSOR.*
FIG.2 AND 3
YES
KEY OFF, CLOSE ALL USING AN OHMMETER,
DOORS, INSURE ALL MEASURE THE SENSOR IS THE RESISTANCE YES PERFORM TES

BELOW 30 OHMS?

154B.

NO

CONNECT A JUMPER
WIRE FROM THE
SENSOR GROUND, TO
GROUND.
FIG. 1

CONTINUE TEST
154A ON THE

NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-154A| CONTINUED - REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

OVERHEAD TRAVEL
INFORMATION SYSTEM DBR/WT
Fused Ign Switch 10
5 Qutput Run/Start 0 . OB/WT IGNITION
FUSE #14 SWITCH
PK
o | Fused B T0 JUNCTION
PDG
FUSE #19 BLOCK
HEADLINER J/B INT.
YLAT ~
PGl Bus JB CONN.\ CONN.
5 4 H 10
Ground CONTROL
5 DB/GY MODULE
Sensor Ground
N C3-10
- VTILG
Ambient
| emperature
Sensor Signal 05
AMBIENT
TEMPERATURE
SENSCR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
BODY CONTROL N
MODULE “G3” (BONE) @ F]%\
12-WAY CONNECTOR L g [
-

<
12 \\\%%%\ S . /.:/
%1
7

CAV | COLOR | FUNCTION

YLNT | PCIBUS (PCM)
YLAT | PCI BUS (ABS)

TN/RD | WIPER PARK SWITCH SENSE
RD/WT | WIPER ON OFF RELAY CONTROL

YLNT | PCIBUS (TCM)
BR/YL | HEADLAMP WASHER RELAY CONTROL
DB/GY | SENSOR GROUND

VT WIPER HIGH LOW RELAY CONTROL

O~ O PN

—_
N o

VT/LG | AMBIENT TEMPERATURE SENSOR SIGNAL

FIG. 1

80b11938
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TEST TC-154A| CONTINUED - REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

Perform TEST DTC Before Proceeding

TEST TC-153A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT AND
INSPECT THE BODY
CONTROL MODULE,
(C-3) HARNESS
CONNECTOR.* FIG. 1

USING AN OHMMETER,
MEASURE THE SENSOR IS THE RESISTANCE NO REPAIR THE OPEN
GROUND CIRCUIT TO BELOW 5.0 OHMS? SENSOR GROUND
GROUND. CIRCUIT.*
FIG. 1
YES

REPLACE THE BODY
CONTROL MODULE.*

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-154B

REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

Perform TEST TC-154A Before Proceeding

OVERHEAD TRAVEL

INFORMATION SYSTEM DBAWT
Fused Ign Switch 10
5 Qutput Run/Start OI\J'OM> IGNITION
FUSE #14 SWITCH
PK
7 [Lused B N_re 0 JUNCTION
PDC BLOCK
FUSE #19
YLAT HEADLINER \ JIBINT.
PCI Bus J/B CONN. ~ 5, | CONN.
: Hms
BK/LG BODY
Ground
Sensor Ground
J C3-10]
- VTLG
Ambient
| emperature
Sensor Signal Cis5
AMBIENT
TEMPERATURE
SENSOR
* THIS CIRCUIT ONLY ON
VEHICLES EQUIPPED
WITH HOMELINK 80b24219
BODY CONTROL “f .
MODULE “C3” (BONE) 4@ SN
12-WAY CONNECTOR /é;?/ %}\r\ Ij h
//// o
[ ﬁ//// &//_// = M /}7
1 e 74
<
=
% 4/ e /)
12 % /4 g ~ ///
\%%% el

CAV | COLOR | FUNCTION
YLNT | PCIBUS (PCM)
YLVT | PCI BUS (ABS)
TN/RD | WIPER PARK SWITCH SENSE
RD/WT | WIPER ON OFF RELAY CONTROL
VT/LG | AMBIENT TEMPERATURE SENSOR SIGNAL
YLAT | PCI BUS (TCM)
BR/YL | HEADLAMP WASHER RELAY CONTROL
DB/GY | SENSOR GROUND

VT | WIPER HIGH LOW RELAY CONTROL

O~ W2

—_
N O

FIG. 1 80b11938

AMBIENT TEMPERATURE

CAV [ COLOR | FUNCTION

1 VT/LG | AMBIENT TEMP SENSOR SIGNAL
2 | DB/GY | SENSOR GROUND

FIG. 2 80h6eft6
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TEST TC-154B| REPAIRING - AMBIENT/BATTERY TEMP SENSOR VOLTAGE TOO HIGH

Perform TEST TC-154A Before Proceeding

START TEST
TC-154B.

DISCONNECT THE BODY
CONTROL MODULE (C-3)
HARNESS CONNECTOR.**

SEE GENERAL INFO 4.1

AMBIENT TEMPERATURE REPAIR THE SENSOR
USING AN OHMMETER, SENSOR GROUND CIRC IS THE RESISTANCE YES GROUND CIRCUIT FOR
MEASURE THE... TO GROUND(CAV 10) BELOW 500K A PARTIAL SHORT TO
(500,000) OHMS? GROUND.*
FIG. 1
NO
AMBIENT TEMPERATURE REPAIR THE AMBIENT
USING AN OHMMETER SENSOR SIGNAL CIRC., IS THE RESISTANCE YES| TEMPERATURE SENSOR
MEASURE THE... TO GROUND .(CAV 5) BELOW 50K (50,000) SIGNAL CKT FOR A
OHMS? PARTIAL SHORT TO
FIG. 1 GROUND.*
NO
MEASURE THE AMBIENT] REPAIR THE AMBIENT
USING AN OHMMETER TEMPERATURE SENSOR IS THE RESISTANCEH YES TEMP SENSOR SIGNAL
IN THE FOLLOWING SIGNAL, AND GROUN BELOW 50K (50,000) CKT FOR A SHORT TQ
STEPS... CIRCUITS (CAV 10)TO OHMS? THE SENSOR GROUND
(CAV5) FIG. 1 CIRCUIT.*
NO

MEASURE THE TEMP
SENSOR SIGNAL

IS THE RESISTANCE NO REPAIR THE OPEN

CIRCUIT FROM BCM TO BELOW 5.0 OHMS? TEMP SENSOR SIGNAL
TEMP SENSOR CONN. CIRCUIT *
FIG.1 AND 2
YES
REPLACE THE BODY
CONTROL MODULE.*
*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST TC-155A( REPAIRING - 1/1 02S VOLTAGE SHORTED TO GROUND

Perform TEST DTC Before Proceeding

1/1 RIGHT BANK UP

Name of Code: 025 Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F on the
previous key on, after g cold start, engine coolant below 98°F, and ambignt/
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
detects exhaust gas content by a galvanic reaction within the sensor that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output 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
because the air/fuel ratio is constantly changing. When oxygen content

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
> Q2 sensor failure

> Powertrain control module failure

> Connector terminals

> Gonnector wires 30b01cie

FIG. 1

1/1 RIGHT BANK UP

OXYGEN SENSOR CONNECTOR POWERTRAIN

CONTROL —

CAV | COLOR FUNCTION

T [ BK | ENGINE GROUND MODULEW_M
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN ]
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP || ¢ ]
TN/WT | 1/2 028 SIGNAL 211 [29] ¢ LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 028 SIGNAL - RIGHT
53 | PKAWT | 2/2 02S SIGNAL BANK DOWN

80b1b45¢c 80bsf001
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TEST TC-155A( REPAIRING - 1/1 02S VOLTAGE SHORTED TO GROUND

Perform TEST DTC Before Proceeding

NOTE:
REFER TO FIGURE 1
FOR POSSIBLE
TROUBLE CODE
CAUSES.

START TEST
TC-155A.

WITH THE DRB IN
SENSORS, MONITOR

IS THE THE CONDITION
SUSPECT GBENSOR NO REQUIRED TO SET

RESISTANCE BETWEEN ———> SIGNAL/O2S RETURN
THE SUSPECT 02 Cul

START ENGINE. —> THE —> VOLTAGE BELOW ——> THIS TROUBLE CODE
SUSPECT O2 SENSOR 0.16 VOLTS? IS NOT PRESENT AT
VOLTAGE. THIS TIME.*
YES
KEY OFF. WITH THE DRB IN IS THE
DISCONNECT THE SENSORS, MONITOR SUSPECT O2 SENSOR (0] REPLACE THE
SUSPECT O2 SENSOR ——> THE —> VOLTAGE BELOW [——> SUSPECT 02
CONNECTOR.** SUSPECT O2 SENSOR 0.16 VOLTS? SENSOR.*
SEE GENERAL INFO 4.4 VOLTAGE.
YES
KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1
USING AN OHMMETER, SIGNAL CIRCUIT AND REPAIR THE
MEASURE THE THE SENSOR IS THE RESISTANCE YES SUSPECT 02 SENSO

>/U

—> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR
SHORT TO SIGNAL/O2S

SENSOR... RETURN.*
NO
USING AN OHMMETER, REPAIR THE
MEASURE THE SENSOR SIGNAL IS THE RESISTANCE YES SUSPECT O2 SENSOR
RESISTANCE BETWEEN ——> CIRCUIT AND ENGINE——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR
THE SUSPECT O2... GROUND. A SHORT TO ENGINE

GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-156A| REPAIRING - 1/2 02S VOLTAGE SHORTED TO GROUND

Perform TEST DTC Before Proceeding

1/2 RIGHT BANK DOWN

Name of Code: 025 Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F on the
previous key on, after g cold start, engine coolant below 98°F, and ambignt/
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
detects exhaust gas content by a galvanic reaction within the sensor that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output 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
because the air/fuel ratio is constantly changing. When oxygen content

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
> Q2 sensor failure

> Powertrain control module failure

> Connector terminals

> Gonnector wires 30b01cie

FIG. 1

1/2 RIGHT BANK DOWN OXYGEN SENSOR CONNECTOR

POWERTRAIN

CONTROL —

CAV | COLOR FUNCTION

T [ BK | ENGINE GROUND MODULEW_M
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN ]
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP || ¢ ]
TN/WT | 1/2 028 SIGNAL 211 [29] ¢ LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 028 SIGNAL - RIGHT
53 | PKAWT | 2/2 02S SIGNAL BANK DOWN

80b1b45¢c 80bsf001
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TEST TC-156A

REPAIRING - 1/2 02S VOLTAGE SHORTED TO GROUND
Perform TEST DTC Before Proceeding

START TEST
TC-156A.

NOTE:
REFER TO FIGURE 1
FOR POSSIBLE
TROUBLE CODE
CAUSES.

WITH THE DRB IN

IS THE

THE CONDITION

SENSORS, MONITOR SUSPECT GBENSOR NO REQUIRED TO SET
START ENGINE. —> THE —> VOLTAGE BELOW ——> THIS TROUBLE CODE
SUSPECT O2 SENSOR 0.16 VOLTS? IS NOT PRESENT AT
VOLTAGE. THIS TIME.*
YES
KEY OFF. WITH THE DRB IN IS THE
DISCONNECT THE SENSORS, MONITOR SUSPECT O2 SENSOR (0] REPLACE THE
SUSPECT O2 SENSOR ——> THE —> VOLTAGE BELOW [——> SUSPECT 02
HARNESS CONNECTOR.** SUSPECT 02 SENSOR 0.16 VOLTS? SENSOR.*
SEE GENERAL INFO 4.4 VOLTAGE.
YES
KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1
USING AN OHMMETER, SIGNAL CIRCUIT AND REPAIR THE
MEASURE THE THE SENSOR IS THE RESISTANCE YES SUSPECT 02 SENSO

>/U

RESISTANCE BETWEEN ———> SIGNAL/O2S RETURN ——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR
THE SUSPECT 02 CIRCUIT. SHORT TO SIGNAL/O2S
SENSOR... RETURN.*
NO
USING AN OHMMETER, REPAIR THE
MEASURE THE SENSOR SIGNAL IS THE RESISTANCE YES SUSPECT O2 SENSOR
RESISTANCE BETWEEN ———> CIRCUIT AND ENGINE——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR

THE SUSPECT O2...

GROUND.

A SHORT TO ENGINE
GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-157A

Perform TEST DTC Before Proceeding

REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Name of code: Intermittent Loss of CMP or CKP
When monitored: During engine running.

Set condition: When the expected cam signal level disagrees with the actual cam signal
level.

Theory of operation: After the engine has been started, the powertrain control module
maintains an expected camshaft port level value. At every 69 degree crank edge this
value is toggled to reflect the expected change in the cam level. At every crank falling
edge, this value is compared to the true camshaft port level. Ifthere is a disagreement
between the two values, then the trouble code is matured and set.

At this time, the powertrain centrol module is forced back into a spark start mode and it
attempts to synchrenize the cam and crank signals.

Pogsible INTERMITTENT causes:

POWERTRAIN
CONTROL
MODULE TN/YL
IE CMP Sensor Signal 5V
OR
E 8V Supply
GY/BK

CKP Sensor Signal 5V

[
[

> Open or shorted 8-volt supply circuit
> Open sensor ground
> Open or shorted signal circuit
> Excessive clearance between the crankshaft sensor and crankshaft pulse ring L
> Excessive clearance between the camshaft sensor and the target magnet CRANKSHAFT
> Damaged target magnet POSITION
> Damaged crankshaft pulse ring SENSCR
> Failed sensor
> Failed PCM BK/LB CAMSHAFT
> Loose/unlocked CMP/CKP connectors Sensor Ground POSITION
e SENSOR
80b09a93 80b27¢75
POWERTRAIN RED DRB/LABSCOPE
CONTROL SCOPE
MODULE LEAD
TNAYL
IE CMP Sensor Signal 5V - - - FREEZE FRAME - - -
OH FUEL SYSTEM STATUS : CLOSED LOOP
8V Supply LOAD VALUE : 50 %
44 ! ENG COOLANT TMP DEG: +193.4°F
SHORT TERM ADAPTIVE : +8.0 %
vk LONG TERM ADAPTIVE : +9.0 % RE\'I’EEI%'IE_"I‘ETS
CKP Sensor Siqnasv MAP VACUUM :10.0in VAC  mememsy CONDITION WHEN
32 ENGINE RPM 2200 RPM FAULT OCCURRED
43 VEHICLE SPEED SENSR : 43 MPH
RED SCOPE DRE/ Frz F CAUSED BY DTC B6A (Hex)
LEAD LABSCOPE Frz F DTC PRICRITY 1 04
F1 F2 F3
Help SYS Main
BK/LB
Sensor Ground
CRANKSHAFT CAMSHAFT
POSITION POSITION
SENSOR SENSOR
80b27cf5
80b29fa8
FIG. 1 FIG. 2
READ
v g R ERREE RRERE P AERRED . v EREED R RRREE SRER peeee RRREEE :
6 ................ ..... ........... . 64 ..... 54 ..... 45.
: - : . : . : . : - GOOD CAM SENSOR : :: :" . : . : + GOOD CRANK
: . ' . LAB SCOPE PATTERN . : . SENSOR LAB SCOPE
F I 11 S | PO | S | QS *...||- - GROUPED AS ai--bb LR - ]E - - |- PATTERN
. . $1-2-3 . . : GROUPED AS4-5-4
: : 21-3-2 . .
2 . ..................... .. .. 2 . . .
0’ - o Ay L 0
Chant- ... .. et A L Chani: .. ... e, S P P
HELP VOLTAGE RECORD CURSOR HELP VOLTAGE RECORD CURSOR
80b29fc1 80h29fc0
FIG. 3 FIG. 4




TEST TC-157A| REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

Perform TEST DTC Before Proceeding

START TEST
TC-157A.

WITH THE DRB, READ IS THE GLOBAL GOOD NO PERFORM TEST
THE DTC'S. —>TRIP DISPLAYED AND TC-157A ON THE
EQUAL TO 0? NEXT PAGE.
YES

USING THE DRB, GO IS IT POSSIBLE TO
THIS MEANS THAT TO THE FREEZE OPERATE THE NO PERFORM TES
THE FAULT STILL FRAME SCREEN. VEHICLE IN THESE TC-157A ON THE
EXISTS. CONDITIONS? NEXT PAGE.
FIG. 2
YES
COPY THE FREEZE WITH THE DRB IN THE
FRAME DATA FOR USE LAB SCOPE, PROBE
DURING THIS TEST OTH THE CAM AND THE|
PROCEDURE. CRANK SENSOR.
FIG. 1
OPERATE THE IF POSSIBLE WIGGLE IS THERE ANY
VEHICLE IN THE THE WIRING HARNESS IRREGULARITIES IN  NO PERFORM TEST
FREEZE FRAME TO TRY AND THE LAB SCOPE 157A ON THE
PARAMETERS DUPLICATE THE PATTERNS? NEXT PAGE.
CONDITION. FIG.3 AND 4
YES

CAREFULLY CHECK CAREFULLY CHECK ARE THERE ANY
THE WIRING HARNESS THE CONNECTORS ON PROBLEMS WITH THE ES REPAIR AS
FOR ANY SIGNS OF THE SENSORS AND HARNESS THAT CAN NECESSARY .*
EXTERNAL DAMAGE. THE PCM. BE SEEN?

NO

REPLACE THE SENSOR
WITH IRREGULAR LAB
SCOPE PATTERN.*

*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: During engine running.

Set condition: When the expected cam signal level disagrees with the actual cam signal
level.

Theory of operation: After the engine has been started, the powertrain control module
maintains an expected camshaft port level value. At every 69 degree crank edge this
value is toggled to reflect the expected change in the cam level. At every crank falling
edge, this value is compared ta the true camshaft port level. If there is a disagreement
between the two values, then the trouble code is matured and set.

At this time, the powertrain ccentrol module is forced back into a spark start mode and it
attempts to synchrenize the cam and crank signals.

Possible INTERMITTENT causes:

Open or shorted 8-volt supply circuit

Open sensor ground

Open or shorted signal circuit

Excessive clearance between the crankshaft sensor and cranksharft pulse ring
Excessive clearance between the camshaft sensor and the target magnet
Damaged target magnet

Damaged crankshaft pulse ring

Failed sensor

Failed PCM

Loose/unlocked CMP/CKP connectors

VoV VYV

YV VYV VY

80b09a93
FIG. 1
POWERTRAIN RED DRB/LABSCOPE
CONTROL SCOPE
MODULE LEAD
TNAL
IE CMP Sensor Signal 5V - - - FREEZE FRAME - - -
OH FUEL SYSTEM STATUS : CLOSED LOOP
8V Supply LOAD VALUE : 50 %
44 ’ ENG COOLANT TMP DEG: +193.4°F
SHORT TERM ADAPTIVE : +8.0 %
vk LONG TERM ADAPTIVE : +9.0 % RE\'I’EEI%'IE_"I‘ETS
CKP Somor Sicnasyl MAP VACUUM :10.0in VAC  memeee CONDITION WHEN
32 ENGINE RPM 2200 RPM oc
P VEHICLE SPEED SENSR : 43 MPH FAULT OCCURRED
RED SCOPE OB/ Frz F CAUSED BY DTC  : 6A (Hex)
LEAD LABSCOPE Frz F DTC PRIORITY 04
Fi F2 F3
Help SYS Main
BKILD
Sensor Ground
CRANKSHAFT CAMSHAFT
POSITION POSITION
SENSOR SENSOR
80b27¢f5
80b29fa9
FIG. 2 FIG. 3
READ
NITEEEE g REETE e REEEE feee RERTEE : Vi e S
6@ ...... @ ..... ........... @. :
: - : : : : : : - GOOD CAM SENSOR . + GOOD CRANK
: : . : . LAB SCOPE PATTERN : . SENSOR LAB SCOPE
a4i--|||{E----- oy | PPN |11 U1 | B *...||. - GROUPED AS 4 . PATTERN
. . : t1-2-3 . * GROUPED AS 4-5-4
: : : -1-3-2 . :
2 . ...... ...... R || R .. .. 2 . . .
0 - o L 0
Chant’ ... et i it Chant: .. ... i it P S
HELP VOLTAGE RECORD CURSOR HELP VOLTAGE RECORD CURSOR
B0b29ic 80b29fcO
FIG. 4 FIG. 5
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TEST TC-157A

CONTINUED - REPAIRING - INTERMITTENT LOSS OF CMP OR CKP

TEST TC-157A
CONTINUED FRO
THE PREVIOUS
PAGE.

AT THIS TIME THE
CONDITIONS TO SET
THE CODE ARE NOT

PRESENT.
FIG. 1

WITH THE DRB, GO
TOTHE FREEZE

RECORD THE FREEZE

FRAME SCREEN. —> FRAME DATA.
FIG. 3
CHANGE THE DRB TO WITH THE INFORMATION WHILE MONITORING T
LAB SCOPE. SET FROM FREEZE FRAME, CKP AND THE CMP
BOTH CHANNEL ONE ——> OPERATE THE VEHICLE—> SIGNAL CIRCUITS WIT|

AND CHANNEL TWO T
LAB SCOPE.

IN THOSE CONDITIONS

D.

THE DRB LAB SCOP
FIG. 2

USE THE RECORDING
FUNCTION OF THE
LAB SCOPE.

HE

T

ARE THERE ANY

CONDITIONS TO SET

THE IRREGULAR REMOVE THE
PATTERN INDICATES CONNECTOR FROM
A PROBLEM WITH ——> THAT SENSOR AND
THAT SIGNAL. INSPECT CAREFULLY.
INSPECT ALL
INTERMEDIATE

CONNECTORS AND TH
WIRING HARNESS.

IRREGULARITIES IN  |NO THE FAULT ARE
THE RECORDED LAB ——> STILL NOT PRESENT,
SCOPE PATTERNS? ERASE CODE, TEST

FIG. 4 AND 5 COMPLETE.*
YES
ARE THERE ANY YE$ REPAIR AS
PROBLEMS IN THESE ——> NECESSARY .*
AREAS?
NO

REPLACE THE
SENSOR.*

*Perform

Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-181A| REPAIRING - 2/1 02S VOLTAGE SHORTED TO GROUND

Perform TEST DTC Before Proceeding

2/1 LEFT BANK UP

Name of Code: 025 Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F on the
previous key on, after g cold start, engine coolant below 98°F, and ambignt/
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
detects exhaust gas content by a galvanic reaction within the sensor that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output 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
because the air/fuel ratio is constantly changing. When oxygen content

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
> Q2 sensor failure

> Powertrain control module failure

> Connector terminals

> Gonnector wires 30b01cie

FIG. 1

2/1 LEFT BANK UP

OXYGEN SENSOR CONNECTOR POWERTRAIN

CONTROL —

CAV | COLOR FUNCTION

T [ BK | ENGINE GROUND MODULEW_M
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN ]
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP || ¢ ]
TN/WT | 1/2 028 SIGNAL 211 [29] ¢ LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 028 SIGNAL - RIGHT
53 | PKAWT | 2/2 02S SIGNAL BANK DOWN

80b1b45¢c 80bsf001
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TEST TC-181A

REPAIRING - 2/1 02S VOLTAGE SHORTED TO GROUND
Perform TEST DTC Before Proceeding

START TEST
TC-181A.

NOTE:
REFER TO FIGURE 1
FOR POSSIBLE
TROUBLE CODE
CAUSES.

WITH THE DRB IN

IS THE

THE CONDITION

SENSORS, MONITOR SUSPECT GBENSOR NO REQUIRED TO SET
START ENGINE. —> THE —> VOLTAGE BELOW ——> THIS TROUBLE CODE
SUSPECT O2 SENSOR 0.16 VOLTS? IS NOT PRESENT AT
VOLTAGE. THIS TIME.*
YES
KEY OFF. WITH THE DRB IN IS THE
DISCONNECT THE SENSORS, MONITOR SUSPECT O2 SENSOR (0] REPLACE THE
SUSPECT O2 SENSOR ——> THE —> VOLTAGE BELOW [——> SUSPECT 02
HARNESS CONNECTOR.** SUSPECT 02 SENSOR 0.16 VOLTS? SENSOR.*
SEE GENERAL INFO 4.4 VOLTAGE.
YES
KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1
USING AN OHMMETER, SIGNAL CIRCUIT AND REPAIR THE
MEASURE THE THE SENSOR IS THE RESISTANCE YES SUSPECT 02 SENSO

>/U

RESISTANCE BETWEEN ———> SIGNAL/O2S RETURN ——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR
THE SUSPECT 02 CIRCUIT. SHORT TO SIGNAL/O2S
SENSOR... RETURN.*
NO
USING AN OHMMETER, REPAIR THE
MEASURE THE SENSOR SIGNAL IS THE RESISTANCE YES SUSPECT O2 SENSOR
RESISTANCE BETWEEN ———> CIRCUIT AND ENGINE——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR

THE SUSPECT O2...

GROUND.

A SHORT TO ENGINE
GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-182A| REPAIRING - 2/2 02S VOLTAGE SHORTED TO GROUND

Perform TEST DTC Before Proceeding

2/2 LEFT BANK DOWN

Name of Code: 025 Voltage Shorted To Ground

When monitored: With engine coolant temperature above 170°F on the
previous key on, after g cold start, engine coolant below 98°F, and ambignt/
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
detects exhaust gas content by a galvanic reaction within the sensor that
produces a voltage. After measuring the amount of oxygen in the exhaust
gases, the oxygen sensor tells the PCM how well its output 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
because the air/fuel ratio is constantly changing. When oxygen content

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
> Q2 sensor failure

> Powertrain control module failure

> Connector terminals

> Gonnector wires 30b01cie

FIG. 1

2/2 LEFT BANK DOWN

OXYGEN SENSOR CONNECTOR POWERTRAIN

CONTROL —

CAV | COLOR FUNCTION

T [ BK | ENGINE GROUND MODULEW_M
2 | OR/DG | ASD RELAY LEFT BANK DOWN ]
2/2 |53 .
3 | BK/OR | 1/1 02S RETURN |: LEFT BANK DOWN ASD
2/1 02S RETURN — RELAY
BK/LB | 1/2 SIGNAL RETURN ]
2/2 SIGNAL RETURN LG/RD _m J_—.
4 | BK/DG | 1/102S SIGNAL LEFTBANKUP || ¢ ]
TN/WT | 1/2 028 SIGNAL 211 [29] ¢ LEFT BANK UP |T
ASD RELAY
LG/RD | 2/1 028 SIGNAL SUTPUT ba/oR
PK/WT | 2/2 02S SIGNAL 6 OR
POWERTRAIN CONTROL 028 RETURN PDC-T
MODULE CONNECTORS [27] BK/LB GROUND
E SENSOR GROUND
CAV | COLOR FUNCTION p — TO ALT,
6 DG/OR | ASD RELAY (SENSE) BK/DG | — SRV ANb
27 | BK/OR | 1/102S RETURN RIGHT BANK UP EGR
2/1 02S RETURN " @ “\““
29 LG/RD 2/1 028 SIGNAL — RIGHT BANK UP
30 | BK/DG | 1/102S SIGNAL NWT
43 BK/LB 1/2 SIGNAL RETURN :
2/2 SIGNAL RETURN 1/2 [ 51 |RIGHT BANK DOWN % m
51 | TN/WT | 1/2 028 SIGNAL - RIGHT
53 | PKAWT | 2/2 02S SIGNAL BANK DOWN

80b1b45¢c 80bsf001
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TEST TC-182A

REPAIRING - 2/2 02S VOLTAGE SHORTED TO GROUND
Perform TEST DTC Before Proceeding

START TEST
TC-182A.

NOTE:
REFER TO FIGURE 1
FOR POSSIBLE
TROUBLE CODE
CAUSES.

WITH THE DRB IN

IS THE

THE CONDITION

SENSORS, MONITOR SUSPECT GBENSOR NO REQUIRED TO SET
START ENGINE. —> THE —> VOLTAGE BELOW ——> THIS TROUBLE CODE
SUSPECT O2 SENSOR 0.16 VOLTS? IS NOT PRESENT AT
VOLTAGE. THIS TIME.*
YES
KEY OFF. WITH THE DRB IN IS THE
DISCONNECT THE SENSORS, MONITOR SUSPECT O2 SENSOR (0] REPLACE THE
SUSPECT O2 SENSOR ——> THE —> VOLTAGE BELOW [——> SUSPECT 02
HARNESS CONNECTOR.** SUSPECT 02 SENSOR 0.16 VOLTS? SENSOR.*
SEE GENERAL INFO 4.4 VOLTAGE.
YES
KEY OFF. DISCONNECT
THE POWERTRAIN
CONTROL MODULE
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1
USING AN OHMMETER, SIGNAL CIRCUIT AND REPAIR THE
MEASURE THE THE SENSOR IS THE RESISTANCE YES SUSPECT 02 SENSO

>/U

RESISTANCE BETWEEN ———> SIGNAL/O2S RETURN ——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR
THE SUSPECT 02 CIRCUIT. SHORT TO SIGNAL/O2S
SENSOR... RETURN.*
NO
USING AN OHMMETER, REPAIR THE
MEASURE THE SENSOR SIGNAL IS THE RESISTANCE YES SUSPECT O2 SENSOR
RESISTANCE BETWEEN ———> CIRCUIT AND ENGINE——> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR

THE SUSPECT O2...

GROUND.

A SHORT TO ENGINE
GROUND.*

NO

REPLACE THE
POWERTRAIN CONTROL|

MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-216A

Perform TEST DTC Before Proceeding

REPAIRING - IGNITION COIL #6 PRIMARY CIRCUIT

L
T

AUTO
SHUTDOWN
RELAY

T0
0 INJ/COIL INJECTORS
il FUSE AND
POWERTRAIN | o e GG 20 AMP MTV SOLENOID
CONTROL *+\_ro >
MODULE | e e hd
.s ) ]
. » TN/RD Coil !
| #1 9
) TN/OR Coil
#3
*—
TNDG Coil CAPACITOR
| 21 d #05' —9 J_+ NQ. 1
3 TN/PK Coil ;
#2 -
‘ I
TNLG Coil CAPACITOR
| 1 el 1t NO. 2
R TNILB Coil ;
#6 _
80b57438

COIL ON PLUG
TYPICAL

COIL ON PLUG
CONNECTOR #6

2
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 TN/LB | COIL ON PLUG DRIVER #6
80b4b73a 80b270d9
FIG. 1 FIG. 2
COIL ON PLUG POWERTRAIN
CONNECTOR #6
CONTROL MODULE
"C1" CONNECTOR
(BLACK) 31
1 1
CAV |COLOR| FUNCTION
1 DG/LG | FUSED ASD FEED
2 TN/LB IL ON PL DRIVER #
/ COIL O ue i CAV | COLOR FUNCTION CAV | COLOR FUNCTION
POWERTRAI N 1 TNLG ISMITION COIL #4 CRIVER 21 TNDG IGNITION COIL #5 DRIVER
CONTROL MODULE 2 “N/OR IZMITION COIL 43 CRIVER 24 DBILG KNgCK SENSOR RETURN (2.5
3 TN/PK IGMITION COIL #z CRIVER 25 BKNT KNOCK SENSOR SIGNAL
coN N ECTOR 4 TN/LB IGNITION COIL :E CRIVER 28 TN/BK ENG COOLANT TEMP SENS SIG
5 YL/RD SP=ED CNTRL POWER SUPPLY 27 BK/OR OXYGEN SENS GND
6 E)G/OR AUTO SHUTDOWN RELAY OUTFUT 29 LG/RC HEATED 02 SENS 2/: SIENAL
GAV [COLOR[ FUNGTION DR | e 2| e |G o
1| TN/LG | #4 DRIVER e 5 | Tuwt | Gawstaer rosmcnsee 16
el # = 3
2 TN/OR | #3 DRIVER 13 WT/DB INJECTOR #i1 CRIVER 3 LG/PK ESR POSIT ON SENSCR SIGNAL
s | TNPK| 2 DRIVER i [ o | 2| o |
4 TN/LB #6 DRlVER 16 LB/BR INJECTOR #4 CRIVER 37 BK/RC INTAKE AIR TEVP SIGNAL
17 TNWT INJECTOR #2 CRIVER {2.7L) 39 VT/RD NMANFLD TUNING VALVE SOL
11 | TN/RD | #1 DRIVER 17 ™ INJECTOR #2 CRIVER (3.51) CNTRL (3.5}
21 TN/DG #5 DRIVER ;g Sg;\zl‘(r gUSDERDT \ZI;LNSN\/\EHRT!:{L%&?;‘U?[NTRL 40 GY/YL EGR SOLENOID CONTIOL
80b27cda 80bdb855
FIG. 3 FIG. 4
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TEST TC-216A| REPAIRING - IGNITION COIL #6

Perform TEST DTC Before Proceeding

PRIMARY CIRCUIT

KEY OFF.
DISCONNECT THE
IGNITION COIL
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.0

START TEST
TC-216A.

e

USING ANOHMMETER,

MEASURE THE IS THE RESISTANCE NC REPLACE THE
RESISTANCE OF THE BETWEEN 0.3 AND ——> IGNITION COIL #6.*
IGNITION COIL #6. 0.7 OHMS?

FIG. 1
YES
USING A 12 VOLT TEST
USING THE DRB, LIGHT CONNECTED TO DOES THE TEST NO PERFORM TES
ACTUATE THE ASD ——> GROUND, PROBE THE LIGHT ILLUMINATE? TC-216B.
RELAY. FUSED ASD REALY
CIRCUIT. FIG. 2
YES

SEE GENERAL INFO 4.1 AND PCM CONNS. FIG.3

CKT BETWEEN IGN COIlL

USING A VOLTMETER, REPAIR THE SHORT

NOTE: DRB STILL MEASURE THE IGNITION IS THE VOLTAGE YES TO VOLTAGE INTHE

ACTUATING THE ASD ——> COIL DRIVER #6. —> ABOVE 1.0 VOLT? —> IGNITION COIL
RELAY. DRIVE #6 CIRCUIT.*
FIG. 2
NO

KEY OFF. DISCONNECT USING AN OHMMETER,

THE POWERTRAIN MEASURE RESISTANCE IS THE RESISTANCE NO REPAIR THE OPEN IN
HARNESS CONNECTOR.**—> OFIGN COIL DRIVER ——> BELOW 5.0 OHMS? ——> THE IGNITION COIL

DRIVER.*

YES

USING AN OHMMETER,
MEASURE THE IGNITION

REPAIR THE SHORT
IS THE RESISTANCE YES TO GROUND IN THE

COIL DRIVER CKT TO
GROUND.
FIG. 4

BELOW 5.0 OHMS? —> IGNITION COIL
DRIVER CIRCUIT.*

NO

CONTINUE TEST
TC-216A ON THE
NEXT PAGE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

411

w—Hum—+4 mMOoOO mMrWCOX-



w-Hum—+4 mMOOoOO mMrWCOX-

TEST TC-216A| CONTINUED - REPAIRING - IGNITION COIL #6 PRIMARY CIRCUIT

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST TC-216A

CONTINUED - REPAIRING - IGNITION COIL #6 PRIMARY CIRCUIT

TEST TC-216A
CONTINUED FRO
THE PREVIOUS
PAGE.

REMOVE IGNITION COIL
#6 AND SUBSTITUDE
WITH A KNOWN GOOD
IGNITION COIL
FIG. 1

USING THE DRB,
CLEAR THE TROUBLE

USING A DRB, CHECK

DID THE IGNITION
COIL #6 PRIMARY

NO

REPLACE THE

CODE. FOR TROUBLE CODES. CIRCUIT TROUBLE IGNITION COIL #6.*
TEST DRIVE CODE RESET.
VEHICLE.
YES

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-216B| REPAIRING - IGNITION COIL #6 PRIMARY CIRCUIT
AUTO
— SHUTDOWN
] RELAY
TO
INJ/COIL INJECTORS
ASD
FUSE FUSE AND
POWERTRAIN 20 AMP
MODULE e -
G » TN/RD Coil ®
#1
2 TN/OR Coil
#3
TN/DG Coil CAPACITOR
21 45 _t NQ. 1
-
" TN/PK Coil ==
#2
] TNLG Coil F|CAPACITOR
#4 - NC. 2
[,
#6 _
80b57438
2.7L 3.5L
CAPACITOR CAPACITOR CAPACITOR CAPACITOR
. Wa=N -
S
Wre
}//‘\\\\ k g N — =
NOTE: CAPACITORS ARE ATTACHED TO THE
REAR CENTER OF THE VALVE COVERS. SIDE OF THE VALVE COVERS. 80b5chSa
FIG. 1 FIG. 2
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TEST TC-216B| REPAIRING - IGNITION COIL #6 PRIMARY CIRCUIT

START TEST
TC-216B.

STOP THE ASD RELAY

ACTUATING.

IS THE INJ/COIL
FUSE OPEN?

REPAIR THE OPEN
ASD RELAY OUTPUT
CIRCUIT.*

YES

DISCONNECT THE
CAPACITOR #1

USING THE DRB,

IS THE INJ/COIL

REPLACE THE

HARNESS CONNECTOR ACTUATE THE ASD FUSE OK. CAPACITOR #1.*
INSTALL A GOOD RELAY.
FUSE. FIG.1 OR 2
NO

STOP THE ASD RELAY
ACTUATING.

REPEAT THE ABOVE
TEST PROCEDURE FO|
THE CAPACITOR #2.

Py

FIG.1 OR 2

IS THE INJ/COIL

FUSE OK?

S REPLACE THE

CAPACITOR #2.*

NO

USING THE SCHEMATIC,
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-217A| REPAIRING - SHORT RUNNER VALVE CIRCUIT

Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
MODULE (G1) SHORT RUNNER
VALVE
GY/PK SOLENOID
8 SRV SOLENOID CONTROL 4
OR/DG :
ASD RELAY
5 DG/OR CUSE OUTPUT _
TO
ASD
REALAY
80bh29fab

Name of code: Short Runner Valve Solenoid Circuit

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

Set condition: The SRV sclenoid control circuit is not in the expected state
when request to operate by the PCM.

Theory of operation: The SRV system operates under WOT conditions
above 5000 rpm to maximize engine performance. When actuated by the
PCM, the SRV solenoid energizes, allowing mechanical linkage to redirect
the intake air flow to six short runners. The PCM locks for a current spike
when actuating the solenoid. If the spike is not present, the PCM sets the
trouble code.

Possible causes:

Open or shorted contral circuit

Open fused ASD relay output circuit
Open or shorted solenoid control coil
PCM failure

Connector terminals

Conector wires

VVVVYVY

80b2b520
FIG. 1
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TEST TC-217A| REPAIRING - SHORT RUNNER VALVE CIRCUIT

Perform TEST DTC Before Proceeding

IS THE 'GLOBAL
START TEST WITH THE DRB, READ GOOD TRIP’ YES CONTINUE TEST
TC-217A. CODES. DISPLAYED AND TC-217A ON THE
EQUAL TO 0? 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
DOES THE SHORT REPAIR AS
WITH THE DRB, WIGGLE WIRING RUNNER VALVE YES$ NECESSARY WHERE
ACTUATE THE SRV HARNESS FROM THE SOLENOID CIRCUIT| WIGGLING CAUSED
SOLENOID. SOLENOID TO PCM. EVER STOP PROBLEM TO
ACTUATING? APPEAR.*
NO

USING THE DRB, GO TO
THE FREEZE FRAME
SCREEN. MAKE SURE
THE 'CAUSED BY DTC’
HEX CODE MATCHES...

THE CODE ON THE

REFER TO GEN INFO

DTC SCREEN. IF SO, 3.3.2 FOR

UTILIZE THIS INFO INFORMATION ON TEST COMPLETE.*
FOR ADDED INACTIVE TROUBLE
DIAGNOSTICS. CODES.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST TC-217A

CONTINUED - REPAIRING - SHORT RUNNER VALVE SOLENOID CIRCUIT

SHORT RUNNER
VALVE SOLENOID
CONNECTOR

CAV [ COLOR | FUNCTION

1 [ GY/PK | SRV SOLENOID CONTROL
2 | OR/DG | ASD RELAY OUTPUT

FIG. 1 80b4fbs5

SHORT RUNNER
VALVE SOLENOID
CONNECTOR

CAV |COLOR | FUNCTION

iy

GY/PK | SRV SOLENOID CONTROL
2 |OR/DG |ASD RELAY OUTPUT

POWERTRAIN
CONTROL MODULE
CONNECTOR (C1)

CAV | COLOR | FUNCTION

6 |DG/OR |ASD RELAY OUTPUT
18 | GY/PK | SRV SCLENOID CONTROL

FIG. 2 80b4fb56

POWERTRAIN
CONTROL MODULE
CONNECTOR (C1)

CAV | COLOR | FUNCTION

6 DG/CR |ASD RELAY QUTPUT
18 GY/PK | SHORT RUNNER VALVE SOLENOID CONTRCL

80009858
FIG. 3
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TEST TC-217A| CONTINUED - REPAIRING - SHORT RUNNER VALVE SOLENOID CIRCUIT

TEST TC-217A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE SRV SOLENOID
HARNESS CONNECTOR.

SEE GENERAL INFO 4.2

*

USING A TEST LIGHT
KEY ON. USING A CONNECTED TO GROUND, DOES THE TEST NO REPAIR THE ASD
DRB, ACTUATE THE ——> PROBE THE ASD RELAY—> LIGHT ILLUMINATE? ——> RELAY OUTPUT
SRV SOLENOID. OUTPUT CIRCUIT. CIRCUIT.*
FIG. 1
YES
NOTE: THE SHORT USING A TEST LIGHT
RUNNER VALVE CONNECTED TO ASD DOES THE TEST YES REPLACE THE SHORT
SOLENOID STILL —>RELAY CKT, PROBE SRV——> LIGHT FLASH ON AND ——> RUNNER VALVE
ACTUATING. SOLENOID CONTROL OFF? SOLENOID.*
CKT.FIG. 1
NO
STOP THE SRV USING A VOLTMETER, REPAIR THE SHORT
SOLENOID MEASURE THE SRV IS THE VOLTAGE YES TO VOLTAGE IN THE
ACTUATING. USING —> SOLENOID CONTROL ——> ABOVE 1.0 VOLT? [—> SHORT RUNNER VALVE
THE DRB, ACTUATE CIRCUIT. SOLENOID CONTROL
THE ASD RELAY. FIG. 1 CIRCUIT.*
NO
KEY OFF. DISCONNECT USING AN OHMMETER, REPAIR THE OPEN IN
THE POWERTRAIN MEASURE THE IS THE RESISTANCE [®] THE SHORT RUNNER
CONTROL MODULE (——> RESISTANCE OF THE ——> BELOW 5.0 OHMS? ——> VALVE SOLENOID
HARNESS CONNECTORS} SRV SOLENOID CONTROL CONTROL CIRCUIT}*
SEE GENERAL INFO 4.1 CKT. FIG. 2
YES

USING AN OHMMETER,
MEASURE THE SRV
SOLENOID CONTROL

REPAIR THE SHORT
IS THE RESISTANCE YES  TGROUND IN THE
BELOW 5.0 OHMS? ——> SHORT RUNNER VALVE

CKT TO GROUND.
FIG. 3

SOLENOID 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-226A| REPAIRING - NO PCI BUS MESSAGE RECEIVED FROM SKIM

Perform TEST DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( (( (1
5 YLAT » PC| BUS
FUSE #14
DB/WT
(N JUNGTIONBLOCK)  TO
3 IGNITION SUPPLY ' IGNITION
SWITCH
PK FUSE #19
BATTERY SUPPLy  (NJUNCTIONBLOCK) T
1 BATTERY
BK/LG
GROUND
2
= 8005cbE0

Name of code: No PC| Message Received From SKIM

When Monitored: With ignition on.

Set Condition: The PCM does not receive a PCl Bus message
from the SKIM module when expected.

Theory of operation: At ignition on, the SKIM 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 PCI Bus circuit
Failed SKIM

Failed PCM

Connector terminals

Connector wires

v

V V vV V

80b89853
FIG. 1
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TEST TC-226A| REPAIRING - NO PCI 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 PCI BUS MESSAGE FROM SKIM

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
e
5 YLAT » PCI BUS
FUSE #14
DB/WT
(INJUNCTION BLOCK)  TO
1 IGNITION SUPPLY "/~ GNITION
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)} TO
1 ¢ \_»— BATTERY
BK/LG
GROUND

FIG. 1

80baochb60
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TEST TC-226A

Perform TEST DTC Before Proceeding

CONTINUED - REPAIRING - NO PCI BUS MESSAGE RECEIVED FROM SKIM

TEST TC-226A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING THE DRB, REFER TO
ATTEMPT TO CAN YOU NG "SENTRY KE
COMMUNICATE WITH COMMUNICATE WITE 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 PCI BUS
CIRCUIT BETWEEN THE

IS THE RESISTANCE

PCM AND THE SKIM
MODULE.
FIG. 1

BELOW 5.0 OHMS?

NO REPAIR THE OPEN

PCI 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

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( ( ({1
5 YLAT » PC| BUS
DR/WT FUSE #14

(INJUNGCTION BLOGK)  TO

3 IGNITION SUPPLY ' IGNITION

SWITCH
PK FUSE #19

BATTERY SUppLy  (NJUNCTIONBLOCK 1o
: ¢ \_»—> BATTERY

BK/LG
GROUND

- 80b5¢chB0

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: Atignition 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

>
>
>
>
80b118e7

FIG. 1
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TEST TC-232A

Perform TEST DTC Before Proceeding

REPAIRING - INVALID OR WRONG KEY MESSAGE FROM SKIM

START TEST
TC-232A.

WITH THE DRB,
ERASE CODES.

INFORMATION ON
INTERMITTENT CODES.

ATTEMPT TO START
AND IDLE THE DOES THE DRB YES CONTINUE TEST
ENGINE FOR 1 READ CODES. DISPLAY THIS CODE? TC-232A ON THE
MINUTE. 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 TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST TC-232A| CONTINUED - REPAIRING INVALID OR WRONG KEY MESSAGE FROM SKIM

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
e
5 YLAT » PCI BUS
FUSE #14
DB/WT
(INJUNCTION BLOCK)  TO
1 IGNITION SUPPLY "/~ GNITION
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)} TO
1 ¢ \_»— BATTERY
BK/LG
GROUND

FIG. 1

80baochb60
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TEST TC-232A

Perform TEST DTC Before Proceeding

CONTINUED - 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 WITH 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, DOES THE DRB YES
READ PCM TROUBLE DISPLAY THIS CODE? REPLACE THE SKIM.*
CODES.
NO
TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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IDENTIFYING SKIM PROBLEMS

NOTES
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TEST SK-1A | IDENTIFYING SENTRY KEY IMMOBILIZER SYSTEM PROBLEMS

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”......ccci e 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-1A | IDENTIFYING SENTRY KEY IMMOBILIZER SYSTEM PROBLEMS

DIAGNOSTIC TROUBLE CODE (DTC) DISPLAYED

DIAGNOSTIC TEST

ANTENNA FAILURE

*%

COP FAILURE

**

EEPROM FAILURE

**

EMS STATUS FAILURE SK-2A
INTERNAL FAULT *
RAM FAILURE o
ROLLING CODE FAILURE SK-3A
SERIAL LINK EXTERNAL FAULT SK-4A
SERIAL LINK INTERNAL **
STACK OVERFLOW FAILURE *x
TRANSPONDER COMMUNICATION FAILURE SK-5A
TRANSPONDER CRC (CYCLIC REDUNDANCY SK-6A
CHECK) FAILURE

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.
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TEST SK-1A

IDENTIFYING SENTRY KEY IMMOBILIZER SYSTEM PROBLEMS

NOTES
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TEST SK-1B | SKIM COMMUNICATION
Perform TEST SK-1A Before Proceeding
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( (( (1
5 YLNT » PC| BUS
FUSE #14
DB/WT
(INJUNCTIONBLOCK)  TO
3 IGNITION SUPPLY ' IGNITION
SWITCH
PK FUSE #19
BATTERY SuppLy  MNJUNCTIONBLOCK  Tg
1 & \_$— BATTERY
BK/LG
GROUND

2

= 80b5ChE0

SKIM MODULE
HARNESS CONNECTOR

CAV | COLOR | FUNCTION

PK | FUSED B(+)

BK/LG | GROUND

DB/WT | FUSED IGNITION SWITCH OUTPUT
YLAT | PCIBUS

LN =

80b5cbB1
FIG. 1
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TEST SK-1B

SKIM COMMUNICATION
Perform TEST SK-1A Before Proceeding

USING THE DRB, REFER TO TEST
ATTEMPT TO CAN YOU NO NS-6A TO
START TEST. COMMUNICATE WITH ——> COMMUNICATE WIT DIAGNOSE A N
THE PCM CONTROL THE PCM? RESPONSE
MODULE. CONDITION.
YES
TURN IGNITION OFF. USING AN OHMMETER,
DISCONNECT THE SKIM MEASURE BETWEEN IS THE RESISTANCE NO REPAIR THE OPEN
MODULE HARNESS ——> GROUND AND SKIM ——> BELOW 5.0 OHMS?——>| GROUND CIRCUIT.
CONNECTOR.** HARNESS CONNECTOR
SEE GENERAL INFO 4.1 CAVITY 2. FIG.1
YES
USING A VOLTMETER,
MEASURE THE BATTERY IS THE VOLTAGE NO REPAIR THE OPEN
SUPPLY CIRCUIT. —>{ ABOVE 10.0 VOLTS? —> BATTERY SUPPLY

FIG.1

CIRCUIT.*

YES

USING A VOLTMETER,

MEASURE THE IGNITION

IS THE VOLTAGE

NQ

REPAIR THE OPEN

TURN IGNITION ON. —> SUPPLY CIRCUIT. BOVE 10.0 VOLTS? GNITION SUPPLY
CIRCUIT.*
FIG.1
YES
WAIT 2 MINUTES MEASURE THE PCI
BEFORE CONTINUING. BUS CIRCUIT AT THE DOES THE VOLTAGE NO REPAIR THE OPEN
—> SKIM MODULE —> MODULATE ABOVE 0.3 ——>  PCI BUS CIRCUIT.*
WITH THE IGNITION HARNESS CONNECTOR. VOLTS?
STILL ON... FIG.1
YES
TURN IGNITION OFF. KEY ON.
CAN YOU NQ REPLACE THE SKIM
RECONNECT THE SKIM ATTEMPT TO —> COMMUNICATE WIT] MODULE.*

HARNESS CONNECTOR

COMMUNICATE WITH

THE SKIM MODULE.

THE SKIM MODULE

B

YES

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST SK-2A | REPAIRING - EMS STATUS FAILURE

Perform TEST DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( ( ({1
5 YLAT » PC| BUS
DR/WT FUSE #14

(INJUNGCTION BLOGK)  TO

3 IGNITION SUPPLY ' IGNITION

SWITCH
PK FUSE #19
BATTERY SuppLy  (NJUNCTIONBLOCK Qg
1 % BATTERY
BK/LG
5 GROUND

- 80b5¢chB0

Name of code: EMS Status Failure
When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected EMS Status PCI BUS message from the
PCM within the last 20 seconds.

Theory of operation: The EMS status message
informs the SKIM whether the PCM has received a
“valid key” or “invalid key” message from the SKIM.
The PCM broadcasts the EMS status every 2.7
seconds on the PCI BUS.

Possible causes:

> PCI BUS circuit open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM

80b5chbb
FIG. 1
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TEST SK-2A | REPAIRING - EMS STATUS FAILURE

Perform TEST DTC Before Proceeding

START TEST
SK-2A.

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-2A 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-2A | CONTINUED - REPAIRING - EMS STATUS FAILURE
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER
MODULE

(IN KEY)
ol

> L » PC| BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
3 IGNITION SUPPLY — GNON
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)  TQ
1 ¢ \_s— BATTERY
BK/LG
GROUND

80baochb60
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TEST SK-2A | CONTINUED - REPAIRING - EMS 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 PCI BUS CIRCUIT 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 ES 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 DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( ( ({1
5 YLAT » PC| BUS
DR/WT FUSE #14

(INJUNGCTION BLOGK)  TO

3 IGNITION SUPPLY ' IGNITION

SWITCH
PK FUSE #19
BATTERY SuppLy  (NJUNCTIONBLOCK Qg
1 % BATTERY
BK/LG
5 GROUND

- 80b5¢chB0

Name of code: Rolling Code Failure

When monitored: With the ignition on.

Set condition: The SKIM does not receive an
expected EMS status PCI 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" PCl BUS message to the PCM.
The SKIM expects a PCl BUS message
acknowledgment from the PCM.

Possible causes:

> PCIBUS circuit open, shorted to voltage or
shorted to ground

> Failed SKIM

> Failed PCM 805D

FIG. 1

438




TEST SK-3A | REPAIRING - ROLLING CODE FAILURE

Perform TEST DTC Before Proceeding

START TEST
SK-3A.

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-3A 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-3A | CONTINUED - REPAIRING - ROLLING CODE FAILURE
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER
MODULE

(IN KEY)
ol

> L » PC| BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
3 IGNITION SUPPLY — GNON
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)  TQ
1 ¢ \_s— BATTERY
BK/LG
GROUND

80baochb60
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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 PCI BUS CIRCUIT POOR TERMINAL CONDITIONS NECESSARY .*
BETWEEN THE PCM AND CONTACT, CORROSION PRESENT?
SKIM MODULE. OR DAMAGE.
NO

REPLACE THE SKIM
MODULE.**

SEE GENERAL INFO 8.0

USING DRB ERASE
CODES.

DRIVE VEHICLE.

PERFORM SEVERAL
KEY CYCLES.

USING THE DRB,
CHECK CODES.

DOES THIS CODE
APPEAR?

IYES

REPLACE THE
POWERTRAIN CONTR(
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 FAULT
Perform TEST DTC Before Proceeding
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( ( ({1
5 YLAT » PC| BUS
FUSE #14
DB/WT
(IN JUNCTION BLOCK) TO
3 IGNITION SUPPLY ' IGNITION
SWITCH
PK FUSE #19
BATTERY SUPPLY (INJUNCTION BLOCK)  TQ
1 BATTERY
BK/LG
P GROUND

- 80b5¢chB0

Name of code: Serial Link External Fault

When monitored: With the ignition on.

Set condition: The SKIM does not receive an expected
PCI BUS message transmission acknowledgment from
the PCM after three transmit attempts.

Theory of operation: The SKIM expects a PCI BUS
message acknowledgment from the PCM on the BUS
during its communication process.

Possible causes:
> PCIBUS circuit open, shorted to voltage or shorted

to ground

> Failed SKIM
> Failed PCM

80bbchbe

FIG. 1
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TEST SK-4A | REPAIRING - SERIAL LINK EXTERNAL FAULT

Perform TEST DTC Before Proceeding

START TEST
SK-4A.

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-4A 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.

443

<mMmXx <AOHZmMmw

SMeAN<0n AOMN—T—WO0OZIZ—



<mMX <T-HZmM®m

ZmM—An<ww ITMN—F—WOZIZ—

TEST SK-4A | CONTINUED - REPAIRING - SERIAL LINK EXTERNAL FAULT
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER
MODULE

(IN KEY)
ol

> L » PC| BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
3 IGNITION SUPPLY — GNON
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)  TQ
1 ¢ \_s— BATTERY
BK/LG
GROUND

80baochb60
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TEST SK-4A | CONTINUED - REPAIRING - SERIAL LINK EXTERNAL FAULT

TEST IM-4A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.

USING THE SCHEMATIC
AS A GUIDE, INSPECT

CHECK THE WIRING
AND CONNECTORS FOR

ARE ANY OF THESE

YES

REPAIR AS

REPLACE THE SKIM
MODULE.** USING DRB ERASE
CODES.

SEE GENERAL INFO 8.0

THE PCI BUS CIRCUIT POOR TERMINAL CONDITIONS NECESSARY .*
BETWEEN THE PCM AND CONTACT, CORROSION PRESENT?
SKIM MODULE. OR DAMAGE.
NO

DRIVE VEHICLE. USING THE DRB, DOES THIS CODE ES 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-5A | REPAIRING - TRANSPONDER COMMUNICATION FAILURE

Perform TEST DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
(10 %}
[5] YLAVT > PCI BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
IGNITION SUPPLY
3 €\ s—» IGNITION
[ SWITCH
PK FUSE #19
(N JUNCTION BLOCK}  TQ
E BATTERY SUPPLY ™" 2 L
BK/LG
E GROUND
= 8005cb60
O MOLDED
[«]
CAP o0 '
&/
TRANSPONDER
\—,
MOLDED CAP
REMOVED
SENTRY
KEY
L/

80b6h145

Name of code: Transponder Communication Failure

When monitored: With the ignition on and during key
programming operation.

Set condition: The SKIM fails to receive a valid message
from the transponder after three 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 module makes up to three 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

80b6b151
FIG. 1
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TEST SK-5A | REPAIRING - TRANSPONDER COMMUNICATION FAILURE

Perform TEST DTC Before Proceeding

START TEST
SK-5A.

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-5A 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-5A

CONTINUED - REPAIRING - TRANSPONDER COMMUNICATION FAILURE
Perform TEST DTC Before Proceeding

O MOLDED
CAP
TRANSPONDER
il MOLDED CAP.
REMOVED
\ SENTRY /
KEY
L/

80b6h145
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TEST SK-5A

Perform TEST DTC Before Proceeding

CONTINUED - REPAIRING - TRANSPONDER COMMUNICATION 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 8.2

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 8.2
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

REPLACE THE SKIM
MODULE.*

*Perform Verification TEST VER-1A.

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

Perform TEST DTC Before Proceeding

REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK) FAILURE

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
(10 %}
[5] YLAVT > PCI BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
IGNITION SUPPLY
3 €\ s—» IGNITION
[ SWITCH
PK FUSE #19
(N JUNCTION BLOCK)  TQ
E BATTERY SUPPLY ™" 2 L
BK/LG
E GROUND
= 8005cb60
O MOLDED
[«]
CAP o0 '
&/
TRANSPONDER
\—,
MOLDED CAP
REMOVED
SENTRY
KEY
L/

80b6h145

Name of code: Transponder CRC (Cyclic Redundancy Check)
Failure

When monitored: With the ignition on and during key
programming operation.

Set condition: The SKIM receives five consecutive
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. If the SKIM checks for
proper communication format and valid data from the
transponder.

Possible cause:
> Failed transponder
> Failed SKIM
> Invalid key
> Electro magnetic interference
80b6h152
FIG. 1
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TEST SK-6A | REPAIRING - TRANSPONDER CRC (CYCLIC REDUNDANCY CHECK) FAILURE

Perform TEST DTC 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
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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 8.2

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 8.2
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

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 DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
((Ce
[5] YLAVT > PCI BUS
BT FUSE #14

(IN JUNCTION BLOCK) TO

IGNITION SUPPLY i IGNITION

SWITCH
FUSE #19

B

PK
(IN JUNCTION BLOCK} TO
E BATTERY SUPPLY " o~ L
BK/LG
E GROUND
= 8005cb60
O MOLDED
[«]
CAP o0 '
&
TRANSPONDER
MOLDED CAP
REMOVED
SENTRY
KEY
U/

80b6h145

Name of code: Transponder ID Mismatch

When monitored: With the ignition on and during key
programming operation.

Set condition: The SKIM receives a transponder ID
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

80b6b153
FIG. 1
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TEST SK-7A | REPAIRING - TRANSPONDER ID MISMATCH

Perform TEST DTC Before Proceeding

START TEST
SK-7A.

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-7A 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-7A | CONTINUED - REPAIRING - TRANSPONDER ID MISMATCH
O MOLDED
CAP
TRANSPONDER
[  MOLDED cAP |
REMOVED
\ SENTRY /
KEY
L/

80b6h145

456




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 8.2

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 8.2
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

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 DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
((Ce
[5] YLAVT > PCI BUS
BT FUSE #14

(IN JUNCTION BLOCK) TO

IGNITION SUPPLY i IGNITION

SWITCH
FUSE #19

B

PK
(IN JUNCTION BLOCK} TO
E BATTERY SUPPLY " o~ L
BK/LG
E GROUND
= 8005cb60
O MOLDED
[«]
CAP o0 '
&
TRANSPONDER
MOLDED CAP
REMOVED
SENTRY
KEY
U/

80b6h145

Name of code: Transponder Response Mismatch

When monitored: With the ignition on and during key
programming operation.

Set condition: The transponder response from the
“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

80b6b154
FIG. 1
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TEST SK-8A | REPAIRING - TRANSPONDER RESPONSE MISMATCH

Perform TEST DTC Before Proceeding

START TEST
SK-8A.

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-8A 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-8A | CONTINUED - REPAIRING - TRANSPONDER RESPONSE MISMATCH
O MOLDED
CAP
TRANSPONDER
[|  MOLDED CAP A
REMOVED
\ SENTRY /
KEY
L/ |/

80b6h145
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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 8.2

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 8.2
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

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 DTC Before Proceeding

TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER (IN KEY)
MODULE
( ( ({1
5 YLAT » PC| BUS
DR/WT FUSE #14

(INJUNGCTION BLOGK)  TO

3 IGNITION SUPPLY ' IGNITION

SWITCH
PK FUSE #19
BATTERY SuppLy  (NJUNCTIONBLOCK Qg
1 % BATTERY
BK/LG
5 GROUND

- 80b5¢chB0

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 PCI
BUS. The SKIM receives and compares this
number to the number stored in SKIM
EEPROM.

Possible causes:

> Incorrect VIN stored in PCM memory
> Incorrect VIN stored in SKIM memory
> Failed SKIM

80b5chaf
FIG. 1
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TEST SK-9A | REPAIRING - VIN MISMATCH

Perform TEST DTC Before Proceeding

START TEST
SK-9A.

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-9A 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-9A | CONTINUED - REPAIRING - VIN MISMATCH
TRANSPONDER
SENTRY KEY ANTENNA CHIP
IMMOBILIZER
MODULE

(IN KEY)
ol

> L » PC| BUS
FUSE #14
DB/WT
{IN JUNCTION BLOCK) TO
3 IGNITION SUPPLY — GNON
SWITCH
PK FUSE #19
BATTERY SUPPLY (IN JUNCTION BLCCK)  TQ
1 ¢ \_s— BATTERY
BK/LG
GROUND

80baochb60
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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 REPLACE THE SKIM

PCM MATCH THE VIN
OF THE VEHICLE?

MODULE.*

NO

REPROGRAM THE
CORRECT VIN INTO
THE PCM.

NOTE: THE VIN
CANNOT BE
PROGRAMMED INTO
THE SKIM MODULE.

USING THE DRB,
DISPLAY AND RECORD

DOES THE VIN

RECORDED FROM THE NO REPLACE THE SKIM

THE VIN THAT IS SKIM MODULE MATCH MODULE.*
PROGRAMMED INTO THE VIN OFHE
THE SKIM MODULE. VEHICLE?
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

First, check all Technical Service Bulletins that relate to this driveability problem. Perform
corrective actions if indicated, otherwise continue.

1. NO TROUBLE CODE COMPLETE TEST (non-monitored and monitored circuits)
Perform TESTS NTC-3A through NTC-20A in sequence until the driveability problem is found.
NO TROUBLE CODE MENU

CHECKING THE PCM POWER AND GROUND CIRCUITS . .. ... o e NTC-3A
CHECKING THE ENGINE VACUUM . . .. . e e NTC-4A
CHECKING THE FUEL DELIVERY . . . .o e e e NTC-5A
CHECKING COOLANT SENSOR CALIBRATION . ... NTC-6A
CHECKING THROTTLE POSITION SENSOR CALIBRATION . .. ... ..o NTC-7A
CHECKING MAP SENSOR CALIBRATION . . ... e NTC-8A
CHECKING THE AUTO SHUTDOWN RELAY . . ... e NTC-9A
CHECKING FOR OXYGEN SENSOR SWITCHING . ...... ... NTC-10A
CHECKING THE OXYGEN SENSOR HEATER . . ... .. NTC-11A
CHECKING THE IDLE AIR CONTROL MOTOR . ... .. NTC-12A
CHECKING THE ENGINE MECHANICAL SYSTEMS . . ... ... ... e NTC-13A
CHECKING THE EVAPORATIVE EMISSION SYSTEM ...... ... ... .. .. it NTC-17A
CHECKING THE EGR SYSTEM. . . ... e e e NTC-18A
CHECKING THE INTAKE AIR TEMPERATURE SENSOR . ... ......... . o it NTC-19A
CHECKING THE PARK/NEUTRAL POSITION SWITCH (TRS) . ......... ... it NTC-20A
CHECKING THE OIL PRESSURE SWITCH. . ... ... e NTC-21
CHECKING THE AIC SYSTEM . . ..o e e NTC-26
CHECKING THE RADIATOR FAN OPERATION . ... ... e NTC-27

2. NO TROUBLE CODE QUICK INDIVIDUAL TEST (individual test only)

If you suspect any of the above items to be the cause of the vehicle’s driveability problem, perform
the associated test(s) individually. Return to No Trouble Code Menu if driveability problem still
exists, or perform No Trouble Code Complete Test.

3. NO TROUBLE CODE QUICK SYMPTOM TEST (symptom test only)

Symptom checks cannot be used properly unless the driveability problem characteristic actually
happens while the vehicle is being tested. To reduce diagnostic time, ensure that the DTC-TEST and
appropriate GENERAL INFORMATION sections have been reviewed before attempting to diagnose
a symptom.

Select the symptom that most accurately describes the vehicle’s driveability problem and then
perform the test routine that pertains to this symptom. Perform each routine test in sequence until
the problem is found. For definitions, see Section 12.0 in GENERAL INFORMATION section in this
manual.
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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-3A | CHECKING THE PCM POWER AND GROUND CIRCUITS

Perform TEST NTC-1A Before Proceeding

POWERTRAIN CONTROL
MODULE CONNECTORS

CAV | COLOR | FUNCTION
10 | BK/TN |GROUND
20 | DBWT |FUSED IGNITION SWITCH OQUTPUT
46 | RD/WT |FUSED B(+)
47 | BKWT |GROUND
50 | BK/TN |GROUND
61 | viiwT |5-vOLT SUPPLY

FIG. 1

80b27c78

468




TEST NTC-3A

Perform TEST NTC-1A Before Proceeding

CHECKING THE PCM POWER AND GROUND CIRCUITS

START TEST
NTC-3A.

TURN THE IGNITION
OFF.

DISCONNECT THE

WITH AN OHMMETER,

IS THE RESISTANCE REPAIR THE OPEN IN

POWERTRAIN CONTROL| MEASURE THE GROUND BELOW 5.0 OHMS|AT NO THE GROUNIL
MODULE HARNESS CIRCUITS. EACH GROUND CIRCUIT(S) THAT DID
CONNECTORS.** CIRCUIT? NOT HAVE THE CORREC|T

SEE GENERAL INFO 4.1 FIG. 1 OHM READING.*
YES

WITH A VOLTMETER,
MEASURE THE FUSED
B(+) CIRCUIT.

IS THE VOLTAGE YES
ELOW 10.0 VOLTS?

REPAIR THE OPEN

FIG. 1

FUSED B(+)
CIRCUIT *

NO

TURN THE IGNITION
ON.

WITH A VOLTMETER,
MEASURE THE FUSED
IGNITION SWITCH

REPAIR THE OPEN
FUSED IGNITION
SWITCH OUTPUT

IS THE VOLTAGE YES
BELOW 10.0 VOLTS?

OUTPUT CIRCUIT.
FIG. 1

CIRCUIT.*

NO

TURN IGNITION
SWITCH OFF.

RECONNECT THE
POWERTRAIN CONTROL

PCM POWER AN
GROUND
CIRCUITS ARE

MODULE CONNECTORS.

OK.
TEST PASSED.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-4A

Perform TEST NTC-1A Before Proceeding

CHECKING THE ENGINE VACUUM

NORMAL
READING
RANGE
AT IDLE

RESTRICTED

BLOWN
HEAD
GASKET
AT IDLE

POOR
EXHAUST VALVE
(DROPS SEATING
TOWARD AT IDLE
ZERO AS
ENGINE RPM
INCREASES)

NORMAL
READING
RAPID
ACCELERATION/

WORN

DECELERATION ACCELERATION/

STICKING
VALVE
AT IDLE

FIG. 1

LATE VALVE
RINGS OR TIMING,
DILUTED OIL VACUUM
RAPID LEAK AT
IDLE

DECELERATION

WORN VALVE

WORN VALVE
GUIDES SPRINGS
“Tenamg | MORE
ety PRovoUlceD
INCREASES)
SPEED
INCREASES)
0920806
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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 A

MANIFOLD VACUUM
SOURCE.

NOTE: THE NORMAL
ALLOW THE ENGINE VACUUM READING
TO IDLE. WILL VARY
ACCORDING TO THE
ALTITUDE.
OBSERVE THE VACUUM IS THE VACUUM
GAUGE READING AT GAUGE READING NG 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

SPECIAL TOOL C-4799-B

FIG. 1

0940403

FUEL SYSTEM PRESSURE
SPECIFICATIONS

Note: Use the DRB tester to actuate the ASD Fuel

System Test.
Body Engine Fuel Pressure
LH Body ALL 48 PSI +/- 2 PSI
FUEL PRESSURE
ADAPTER 6539
80b30880 80b27¢c87
FIG. 2 FIG. 3

2.7L

Ja <
NS <

o
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TEST NTC-5A| CHECKING THE FUEL DELIVERY

Perform TEST NTC-1A Before Proceeding

USING THE
APPROPRIATE
SERVICE MANUAL,

RELEASE FUEL

START TEST
NTC-5A.

PRESSURE AND...
CONNECT THE NOTE: RECOMMENDED
RECOMMENDED FUEL TOOL 65@A7L) . USH
PRESSURE GAUGE BETWEEN FUEL RAIL
(C-4799-B) TO THE AND CHASSIS SUPPLY
FUEL RAIL. FIG. 1 LINE. FIG. 2
KEY ON. USING THE IS THE FUEL
DRB, ACTUATE THE RECORD THE FUEL PRESSURE BELOW YEBS PERFORM TEST
ASD FUEL SYSTEM PRESSURE READING. SPECIFICATION? NS-4A.
TEST.
FIG. 3
NO
IS THE FUEL
PRESSURE ABOVE YES REPLACE THE FUEL
SPECIFICATION? PUMP PRESSURE
REGULATOR/FILTER.*
FIG. 3
NO

PERFORM TEST
NTC-5B.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-5B

CHECKING THE FUEL DELIVERY

Perform TEST NTC-5A Before Proceeding

NOTES
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TEST NTC-5B

Perform TEST NTC-5A Before Proceeding

CHECKING THE FUEL DELIVERY

START TEST
NTC-5B.

STOP ACTUATION.

NOTE: MAKE SURE
THE GEAR LEVER IS
IN NEUTRAL AND
PARKING BRAKE
ENGAGED.

START THE ENGINE.

PLACE GEAR LEVER
IN DRIVE WITH
BRAKE PEDAL
DEPRESSED.

MONITOR THE FUEL
PRESSURE GAUGE IN

WHILE MONITORING THE]
PRESSURE,MOMENTARI
SNAP THROTTLE WIDE

LY

DID THE FUEL
PRESSURE DROP
BELOW 35 PSI AT

FUEL PRESSURE IS
NO NORMAL.

IDLE AND PLACE
GEAR LEVER IN
PARK.

TURN IGNITION OFF.

CHASSIS FUEL
SUPPLY LINE TO THE
ENGINE FOR A KINK

OR RESTRICTION.

IS THE LINE KINKED
OR RESTRICTED?

ES

THE NEXT STEP. OPEN RAISING RPM ALL? TEST PASSED.
ABOVE 3000.
YES
RETURN VEHICLE TO INSPECT THE RELEASE THE FUEL

PRESSURE.
REPAIR THE FUEL
LINE AS

NECESSARY .*

NO

REPLACE THE FUEL
PRESSURE
REGULATOR/FILTER.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-6A| CHECKING THE ENGINE COOLANT TEMP SENSOR

Perform TEST NTC-1A Before Proceeding

POWERTRAIN
CONTROL
MODULE TO OTHER SENSORS ENGINE
COOLANT
TEMPERATURE
BK/LB SENSOR
SENSOR GROUND
43
TN/BK

26

ENGINE COOLANT TEMPERATURE
SENSOR SIGNAL

80bdfb2d
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TEST NTC-6A

Perform TEST NTC-1A Before Proceeding

CHECKING THE ENGINE COOLANT TEMP SENSOR

START TEST
NTC-6A.

TURN IGNITION ON.

—

WITH THE DRB, READ
THE ENGINE COOLANT
TEMPERATURE SENSOR
VALUE.

NOTE: IF VEHICLE
TEMP IS ABOVE 82C (
180F), ALLOW ENGINE
TO COOL UNTIL 64 <C

(150 “F) IS REACHED.

—

WHILE MONITORING

WAS THE COOLANT

DRB, ALLOW ENGINE TEMPERATURE VALUE lo) REPLACE THE
START THE ENGINE. |—>| TOREACH NORMAL —=>  INCREASE A SMOOTH—>| COOLANT SENSOR|*
OPERATING TEMP TRANSITION?
ABOVE 82°C (180 <F)
YES

NOTE: INSPECT FOR
MECHANICAL COOLING
PROBLEMS BEFORE
REPLACING SENSOR.

DID THE COOLANT

TEMPERATURE REACH

82°C (180F) OR
ABOVE?

NO
e

REPLACE THE
COOLANT SENSOR.*

YES

NOTE: INSPECT FOR
MECHANICAL COOLING
PROBLEMS BEFORE
REPLACING SENSOR.

COOLANT SENSO
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

nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

POWERTRAIN
CONTROL
MODULE
TRANSMISSION OR/DB
CONTROL TP Sensor Signal 35
MODULE THROTTLE
VT/WT
POSITION 5V Supply
SENSOR 6
3
OR/DB 5 l
12 ¢ TO OTHER
3 SENSORS
BK/LB BK/LB
Sensor Ground Sensor Ground
51 *— 43
TO OTHER

SENSORS

80b27¢71
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TEST NTC-7A| CHECKING THE THROTTLE POSITION SENSOR

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-7A.

TURN IGNITION OFF.

CHECK THROTTLE
CABLE AND BODY FOR
BINDING OR —>
RESTRICTIONS.

NOTE: ALSO CHECK
SPEED CONTROL
CABLE IF EQUIPPED.

—> BINDING OR —> NECESSARY .*

IS THERE ANY YES REPAIR AS
RESTRICTION?

TURN IGNITION ON. >

WITH THE DRB, READ
THE THROTTLE
POSITION SENSOR
VOLTAGE.

NOTE: THROTTLE
MUST BE FULLY
CLOSED AND AGAINST

THROTTLE STOP.

WHILE SLOWLY
OPENING THE

THROTTLE TO WIDE
OPEN, MONITOR THE
VOLTAGE.

NO
IS THE VOLTAGE 1.5 NO REPLACE THE
VOLTS ORLESSWITH——>  THROTTLE POSITION
THE THROTTLE SENSOR.*
CLOSED?
YES
WAS THE VOLTAGE NO REPLACE THE
CHANGE A SMOOTH [——>| THROTTLE POSITION
TRANSITION? SENSOR.*
YES

WAS THE MAXIMUM
VOLTAGE AT LEAST NQ REPLACE THE
3.1 VOLTS AT WIDE —>{ THROTTLE POSITION
OPEN THROTTLE? SENSOR.*
YES

SENSOR OPERATING
NORMALLY.

TEST PASSED.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-8A

CHECKING MAP SENSOR

Perform TEST NTC-1A Before Proceeding

2.7L

POWERTRAIN
GROUND CONTROL
SENSORS
BK/LB
SENIIIgIZ)R Sensor Ground I 13
CG/RD
q MAP Sensor Signal
QT Z
Py
VTWT
5V Supply
61
TO TP SENSOR
80b4fb3e
3.5L
T POWERTRAIN
CONTROL IAT/MAP
MODULE BK/RD SENSOR
Intake Air Temperature
Sensor Signal
37
TO OTHER
SENSORS
BK/LB
Sensor Ground
43
DG/RD
MAP Sensor Signal A
36 N
VT/WT
5V Supply
61
TO TP SENSOR

AND A/C FRESSURE

SENSOR

80b4fh3f
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TEST NTC-8A| CHECKING MAP SENSOR

Perform TEST NTC-1A Before Proceeding

START TEST TURN THE ENGINE

NTC-8A. OFF.
TEE-IN A VACUUM
GAUGE TO A
MANIFOLD VACUUM START THE ENGINE.
SOURCE.
NOTE: IF ENGINE
ALLOW THE ENGINE WILL NOT IDLE,
TO IDLE. MAINTAIN A
CONSTANT RPM ABOVH
IDLE.

USING THE DRB,

READ THE MAP
SENSOR VACUUM.

IS THE READING MAP SENSOR IS
WITHIN 1" OF THE ES OPERATING
TEED-IN VACUUM NORMALLY.
GAUGE?

TEST PASSED.

NO

REPLACE THE MAP
SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-9A| CHECKING THE AUTO SHUTDOWN RELAY
Perform TEST NTC-1A Before Proceeding
RD/WT
Fused B(+)
——¢—0 \_O— TO
POWERTRAIN BATTERY
CONTROL
MODULE A B
(86} (30}
] ASD
| RELAY
C D
(85) (87)
.w» TO IGN COIL,
GENERATCR
DB/YL INJECTORS AND
p ASD Relay Control MTV SOLENOID
TO 02 SENSOR
DG/OR .%— HEATERS,
' EGR AND SRV
5 ASD Relay Qutput SOLENOIDS
80b2%faa
POWER EEITEERSS ASD RELAY
DISTRIBUTION =01\ |=0t CONNECTOR
CENTER S
T T
2 e o]
=10 o
ioH
B <[] o[ A1)
= [FAF)
{1 ) [
o o]+
= ][]
=il
:
CAV | COLOR | FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C (85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT

FIG. 1

80b4fbaf
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TEST NTC-9A| CHECKING THE AUTO SHUTDOWN RELAY

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-9A.

WITH THE DRB,
ACTUATE THE ASD
RELAY.

IS THE ASD RELAY NO CONTINUE TEST
> CLICKING? NTC-9A ON THE
NEXT PAGE.

YES

INSPECT THE ASD

REPAIR THE SHORT
IS THE ASD FUSE NQ TO GROUND IN THE

FUSE LOCATED IN
THE PDC.

OPEN? ASD RELAY FUSED
B(+) CIRCUIT.

YES

TURN THE IGNITION
OFF. DISCONNECT THE ASD
RELAY .**

WAIT ONE MINUTE.

USING A VOLTMETER,
MEASURE BOTH B(+)
FUSED CIRCUITS.

REPAIR THE OPEN
IS THE VOLTAGE NO| FUSED B(+) CIRCUIT
ABOVE 11.0 VOLTS? FROM THE SPLICE TO

FIG. 1

THE ASD FUSE.

YES

DID YOU COME HERE YES CONTINUE TEST
FROM NS-9A? NS-9A.

NO

THE AUTO SHUTDOWN
RELAY IS OPERATING
NORMAL.

TEST PASSED

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-9A| CONTINUED - CHECKING THE AUTO SHUTDOWN RELAY
POWER == ASD RELAY
DISTRIBUTION TN CONNECTOR
CENTER :
=03 \
)
T
5 2
-
& ]
ol (=
SRSl
= (=) [
=L
CAV | COLOR | FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C (85) | DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT
80bdib4f
FIG. 1
B (30)
C (85)
E (87a)

D (87)

FIG. 2

A (86)

80b4fade
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TEST NTC-9A

CONTINUED - CHECKING THE AUTO SHUTDOWN RELAY

TEST NTC-9A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN IGNITION OFF.
DISCONNECT THE
AUTO SHUTDOWN
RELAY .**
FIG. 1

USING A VOLTMETER,
MEASURE BOTH FUSED

IS THE VOLTAGE

B(+) CIRCUITS.
FIG. 1

BOVE 11.0 VOLTS?

d

REPAIR THE OPEN OR

O  HIGH RESISTANCE IN

THE FUSED B(+)
CIRCUIT ¥

YES

USE AN OHMMETER IN
THE FOLLOWING

STEP.

MEASURE ACROSS
TERMINALS 85 & 86
OF THE ASD RELAY

IS THE RESISTANCE
BETWEEN 60 TO 80

FOR RESISTANCE.
FIG. 2

NO

OHMS?

REPLACE THE AUTO
SHUTDOWN RELAY .*

YES

DISCONNECT THE
POWERTRAIN CONTROL|
MODULE HARNESS

CONNECTOR.**
SEE GENERAL INFO 4.1

USING AN OHMMETER,
MEASURE THE ASD
RELAY CONTROL CK]

THE RESISTANCE

TO GROUND.
FIG. 1

BELOW 5.0 OHMS?

YES

V)

REPAIR THE AUTO
SHUTDOWN RELAY
CONTROL CIRCU
FOR A SHORT TO
GROUND.*

NO

USE AN OHMMETER IN

CONTINUE TEST

THE FOLLOWING
STEP.

NTC-9A ON THE
NEXT PAGE.

IT

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

485

nHd4um—+4 mMOoONO mrwCOoOx+d 0OZ2



nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

TEST NTC-9A| CONTINUED - CHECKING THE AUTO SHUTDOWN RELAY

AUTO SHUTDOWN RELAY

[a E:] (IN PDC)

CAV | COLOR |FUNCTION
A(86) | RD/WT | FUSED B(+)
B(30) | RD/WT |FUSED B(+)
C(85) | DB/YL AUTO SHUTDOWN RELAY CONTROL
D(87) | DG/OR |AUTO SHUTDOWN RELAY QUTPUT
POWERTRAIN
(C1) CONTROL MODULE
CONNECTORS
67
COLOR |FUNCTION

DG/OR
DB/YL

AUTO SHUTDOWN RELAY OQUTPUT
AUTO SHUTDOWN RELAY CONTROL

FIG. 1

80b29f38
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TEST NTC-9A

CONTINUED - CHECKING THE AUTO SHUTDOWN RELAY

TEST TC-9A
CONTINUED FRO
THE PREVIOUS
PAGE.

MEASURE THE

REPAIR THE OPEN

MEASURE THE
RESISTANCE OF THE
ASD RELAY OUTPUT
CKT FROM PCM TO
ASD RELAY.FIG. 1

MEASURE THE ASD
RELAY OUTPUT CKT
AT THE PCM TO
GROUND.
FIG. 1

RESISTANCE OF THE IS THE RESISTANCE NG AUTO SHUTDOWN
ASD RELAY CONTROL BELOW 5.0 OHMS? RELAY CONTROL
CKT FROM THE PCM TQ CIRCUIT.*
ASD RELAY.FIG.1
YES
REPAIR THE OPEN
IS THE RESISTANCE NO AUTO SHUTDOWN
BELOW 5.0 OHMS? RELAY OUTPUT
CIRCUIT.*
YES
REPAIR THE SHORT
IS THE RESISTANCE YES  TO GROUND IN THE

BELOW 5.0 OHMS?

AUTO SHUTDOWN
RELAY OUTPUT
CIRCUIT.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

nHd4um—+4 mMOoONO mrwCOoOx+d 0OZ2
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TEST NTC-10A

Perform TEST NTC-1A Before Proceeding

CHECKING THE OXYGEN SENSOR SWITCHING

POWERTRAIN
CONTROL
MODULE —m
PRAWT 7ﬁ
LEFT BANK DOWN
/2
>3 LEFT BANK DOWN ASD
RELAY
LG/RD f:m mm“ L
LEFT BANK UP ./
2/ |:29 5D RELAY LEFT BANK UP 'T'
E OUTPUT DG/OR
il ' d PDC-T
E SENSOR GROUND ® J_
TO ALT,
BK/DG SRV AND
11 30 RIGHT BANK UP

1/2

o1

TNANT
RIGHT BANK DOWN

LAY

1

m RIGHT

SBEC llIIA 02 SENSOR CONFIGURATION

300M
300M
300M
300M

300M
300M
300M
300M

2.7L V-6
2.7L V-6
2.7L V-6
2.7L V-6

3.5L V-6
3.5L V-6
3.5L V-6
3.5L V-6

1/1
1/2
2/1
2/2

11
1/2
2/1
2/2

RIGHT BANK UP
RIGHT BANK DOWN
LEFT BANK UP

LEFT BANK DOWN

RIGHT BANK UFP
RIGHT BANK DOWN
LEFT BANK UP

LEFT BANK DOWN

B0b5cc93
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BANK DOWN
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TEST NTC-10A| CHECKING THE OXYGEN SENSOR SWITCHING

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-10A.

NOTE: ENGINEMUST

BE RUNNING AND AT

NORMAL OPERATING
TEMPERATURE.

TOOLS IF NECESSARY.

RECOMMENDED SPECIAL

CHECK THE MAP
SENSOR OPERATION. IS THE MAP SENSOR NQ REPLACE THE MAP
OPERATING —> SENSOR.*
REFER TO TEST CORRECTLY?
NTC-8A.
YES
NOTE: THE 1/2, 2/2 WITH THE DRB, READ
02 SENSORS THE OSENSOR ARE THE O2 SENSOR YES
DO NOT SWITCH —> VOLTAGES FOR 10 —> VOLTAGES SWITCHING TEST PASSED.
LIKE THE 1/1, 2/1 SECONDS OR MORE. NORMALLY?
02 SENSORS.
NO
IS THE 1/1 OR2/1 ES PERFORM TEST
02 SENSOR LOCKED NTC-10B.
"LEAN"?
NO
INSTALL A FUEL
TURN THE ENGINE PRESSURE GAUGE TO WITH THE DRB,
OFF. —>{ THE FUEL LINE. USE = ——>{ TURN IGNITION ON. —>{ ACTUATE THE ASD

FUEL SYSTEM TEST.

WITH THE DRB, STOP

IF FUEL PUMP AND

INSPECT THE AIR
FILTER AND INLET
DUCTS FOR

RESTRICTION(S).
SEE GENERAL INFO 4.4

ALLOW FUEL FUEL SYSTEM TEST. IS THE FUEL YES LINES ARE OK,
PRESSURE TO > MONITOR THE —> PRESSURE BELOW 10——> REPLACE LEAKING
STABILIZE. PRESSURE GAUGE FOR PSI? INJECTOR(S) AS
1 MINUTE. NECESSARY.*
NO

WERE THERE ANY

RESTRICTIONS?

YE

REPAIR OR REPLACE
S THE AIR INLET
SYSTEM AS
NECESSARY .*

NO

PERFORM TEST
NTC-13A.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-10B

CONTINUED - CHECKING THE OXYGEN SENSOR SWITCHING

SBEC IlIA 02 SENSOR CONFIGURATION

NORMAL NORMAL WORN LATE VALVE
READING READING RINGS OR TIMING,
RANGE GASKET RAPID DILUTED OIL VACUUM 300M 2.7L V-6 1/1 RIGHT BANK UP
ATIDLE ATIDLE  ACCELERATION/ RAPID
pEceLeraTion [Pt 300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN
300M 3.5L V-6 1/1 RIGHT BANK UP
RESTRICTED POOR STICKING WORNVALVE WORN VALVE 300M 35L V-6 1/2 RIGHT BANK DOWN
E(’[‘,';‘c‘,‘,’,f Jave vave (ST(Ei:IIZ)[:E:AS SPRINGS 300M 3.5L V-6 2/1 LEFT BANK UP
TOWARD ATIDLE ENGINE PRO(ITSITNECED 300M 3-5L V_6 2/2 LEFT BANK DOWN
ZERO AS SPEED
ENGINE RPM INCREAsES) ~ ASENGINE
INCREASES) SPEED
INCREASES)
0920606 B0Ob5cca3
FIG. 1
OXYGEN SENSOR OXYGEN SENSOR CONNECTOR
CONNECTOR 1 CAV | COLOR FUNCTION
1 BK | ENGINE GROUND
(HARNESS SIDE) 2 | OR/DG | ASD RELAY
3 | BK/OR | 1/1 028 RETURN
1 2/1 025 RETURN
BK/LB | 1/2 SIGNAL RETURN
2 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 02S SIGNAL
3 TN/WT | 172 02S SIGNAL
LG/RD | 2/1 02S SIGNAL
4 PK/WT | 2/2 025 SIGNAL
POWERTRAIN CONTROL
; OF%/EG Eg(glgg L(/i\F;OUND CAV | COLCR | FUNCTION
6 | DG/OR | ASD RELAY (SENSE)
3 g%gg ;ﬂ 822 EEBEN 27 | BK/OR | 1/1 028 RETURN
2/1 025 RETURN
BK/LB | 1/2 SIGNAL RETURN 29 | LG/RD | 2/1 02S SIGNAL
BK/LB | 2/2 SIGNAL RETURN 30 | BK/DG | 1/1 02S SIGNAL
4 BK/DG | 1/1 02S SIGNAL 43 | BK/LB | 1/2 SIGNAL RETURN
TNAWT| 1/2 028 SIGNAL 51 | TvwT | 2020 SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 095 SIGNAL 6 53 | PKAWT | 2/2 025 SIGNAL

80b1b45e

80b1b45c
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TEST NTC-10B| CONTINUED - CHECKING THE OXYGEN SENSOR SWITCHING

START TEST
NTC-10B.

ALLOW THE ENGINE
TO IDLE.

NOTE: REFER TO REPAIRTHE
INSPECT THE ENGINE FIGURE 1 FOR ARE THERE ANY ES  ABNORMAL ENGINE
FOR ANY ABNORMAL ——> INDICATORS OF —> ABNORMAL VACUUM ——> VACUUM CONDITION
VACUUM CONDITIONS. POSSIBLE ENGINE CONDITIONS? AS REQUIRED.*
MECHANICAL PROBLEMS
NO
WITH THE DRB, READ IS THE VOLTAGE NO CONTINUE TEST
THE OXYGEN SENSOR BELOW 0.10 VOLT NTC-10B ON THE
SIGNAL VOLTAGES. FOR ANY 02 SENSOR? NEXT PAGE.
YES
DISCONNECT THE O2
SENSOR CONNECTOR
TURN IGNITION OFF. HAT THE VOLTAGE IS
BELOW 0.10 VOLT.
SEE GENERAL INFO 4.4
DISCONNECT THE
POWERTRAIN CONTROL
MODULE HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.1
USING AN OHMMETER, SIGNAL CIRCUIT WITH REPAIR THE OXYGEN
MEASURE THE THE LOW VOLTAGE AND IS THE RESISTANCE YES SENSOR SIGNAL CKT
RESISTANCE BETWEEN ——> GROUND. —> BELOW 5.0 OHMS? ——>| FOR A SHORT TO
THE O2 SENSOR... GROUND.*
SEE GENERAL INFO 4.4
NO

REPLACE THE 02
SENSOR(S) THAT ARE
BELOW 0.10 VOLT.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-10B| CHECKING THE OXYGEN SENSOR SWITCHING

Perform TEST NTC-1A Before Proceeding

POWERTRAIN
CONTROL —

MODULE ij SBEC IIIA 02 SENSOR CONFIGURATION
o/ E LEFT BANK DOWN —

LEFT BANK DOWN ASD
™ RELAY

LoFD :m J__, 300M 2.7L V-6 1/1 RIGHT BANK UP

21 @m ‘ LEFT Bk e |2 % 300M 2.7L V-6 1/2 RIGHT BANK DOWN
ASD RELAY on 300M 2.7L V-6 2/1 LEFT BANK UP

L6 | BKIOR 300M 2.7L V-6 2/2 LEFT BANK DOWN

27 OZSBT(EESRN GROUND \_2 PDC-T

E SENSOR GROUND

o

300M 3.5L V-6 1/1 RIGHT BANK UP

q = TO ALT,
BK/DG N — ___SRVAND 300M 3.5L V-6 1/2 RIGHT BANK DOWN
11 [30 | FCHTBANCSE 1) EeR 300M 3.5L V-6 2/1 LEFT BANK UP

— RIGHT BANK UP 300M 3.5L V-6 2/2 LEFT BANK DOWN

TN/WT —
1/2 IE RIGHT BANK DOWN —m
— RIGHT

BANK DOWN
80b6f001 B0bS5cc93

OXYGEN SENSOR CONNECTOR

1 CAV | COLOR FUNCTION

1 BK ENGINE GROUND

2 | OR/DG | ASD RELAY

3 | BK/OR | 1/1 02S RETURN

2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

2 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 028 SIGNAL
3 TN/WT | 1/2 028 SIGNAL
LG/RD | 2/1 028 SIGNAL
4 PK/WT | 2/2 028 SIGNAL
POWERTRAIN CONTROL

OF?/E G EQSISE&\F;OUND CAV | COLCR | FUNCTION

6 DG/OR | ASD RELAY (SENSE)
BK/OR | 1/1 02S RETURN 27 | BK/OR | 1/1 028 RETURN
BK/OR | 2/1 028 RETURN 2/1 02S RETURN
BK/LB | 1/2 SIGNAL RETURN 29 | LG/RD | 2/1 02S SIGNAL
BK/LB | 2/2 SIGNAL RETURN 30 | BK/DG | 1/1 02S SIGNAL
4 | BK/DG | 1/1 02S SIGNAL 43 | BK/LB | 1/2 SIGNAL RETURN
TN/WT | 1/2 02S SIGNAL 2/2 SIGNAL RETURN
LG/RD | 2/1 028 SIGNAL 51 | TN/WT | 1/2 028 SIGNAL

L B g 53 | PK/WT | 2/2 028 SIGNAL
PK/WT | 2/2 028 SIGNAL 0b1bd5e 6 80b1bd5c

wnN =
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TEST NTC-10B| CHECKING THE OXYGEN SENSOR SWITCHING
Perform TEST NTC-1A Before Proceeding

TEST NTC-10B
CONTINUED FRO
THE PREVIOUS
PAGE.

WITH THE DRB,
RESET THE ADAPTIVE
FUEL MEMORY.

NOTE: ENGINE MUST
BE RUNNING AND AT
NORMAL OPERATING

TEMPERATURE.

NOTE: THE 1/2,2/2
02 SENSOR

DO NOT SWITCH
LIKE THE 1/1,2/1
02 SENSOR.

WITH THE DRB, READ
THE O2 SENSOR
VOLTAGES FOR 10

SECONDS OR MORE.

02 SENSOR(S)
CHECK OKAY AT
THIS TIME.

ARE THE O2ENSOR YES
VOLTAGES SWITCHING
NORMALLY?

TEST PASSED.

NO

PERFORM TEST
NTC-13A.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-11A| CHECKING THE OXYGEN SENSOR HEATER

Perform TEST NTC-1A Before Proceeding

OXYGEN SENSOR
CONNECTOR
(HARNESS SIDE)

CAV | COLOR | FUNCTION

BK ENGINE GROUND

OR/DG | ASD RELAY

BK/OR | 1/1 025 RETURN
BK/OR | 2/1 025 RETURN
BK/LB | 1/2 SIGNAL RETURN
BK/LB | 2/2 SIGNAL RETURN
4 | BK/DG | 1/1 025 SIGNAL
TN/WT | 1/2 02S SIGNAL
LG/RD | 2/1 028 SIGNAL
PK/WT | 2/2 025 SIGNAL

FIG. 1

W N =

80b1b45Se

SBEC llIIA 02 SENSOR CONFIGURATION

300M 2.7L V-6 1/1 RIGHT BANK UP
300M 2.7L V-6 1/2 RIGHT BANK DOWN
300M 2.7L V-6 2/1 LEFT BANK UP
300M 2.7L V-6 2/2 LEFT BANK DOWN

300M 3.5L V-6 1/1 RIGHT BANK UFP
300M 3.5L V-6 1/2 RIGHT BANK DOWN
300M 3.5L V-6 2/1 LEFT BANK UP
300M 3.5L V-6 2/2 LEFT BANK DOWN

B0b5cc93
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TEST NTC-11A

CHECKING THE OXYGEN SENSOR HEATER
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-11A.

NOTE: USE
APPROPRIATE
CONNECTOR FOR THE
02 SENSOR THAT YOU

ARE TESTING.
TURN IGNITION ON.
WITH THE DRB,
ACTUATE THE O2
SENSOR HEATER
TEST.
WAIT TWO MINUTES ARE THE 1/1, 2/1
FOR 02 SENSOR WITH THE DRB, READ 02 SENSOR NO CONTINUE TEST
VOLTAGES TO > THE 1/1,2/1 02 —>VOLTAGE(S) BETWEEN NTC-11A ON THE
STABILIZE. SENSOR VOLTAGE(S). 0.4 AND 0.6 VOLT? NEXT PAGE.
YES
NOTE: THE O2 SENSOR NOTE: THE DRB IS
VOLTAGE STAYING STILL ACTUATING
BETWEEN 0.4V & 0.6V ——>  THE 02 SENSOR
INDICATES A PROBLEM HEATER TEST.
WITH THAT SENSOR CKT
DISCONNECT THE USING A VOLTMETER, CHECK FUSES OR
UPSTREAM OXYGEN MEASURE THE ASD IS THE VOLTAGE NO REPAIR THE OPE
SENSOR HARNESS ——>{ RELAY OUTPUT CIRCUF—> ABOVE 10.0 VOLTS? ——> ASD RELAY OUTPUT|
CONNECTOR.** AT SENSOR CONNECTOR CIRCUIT.*
SEE GENERAL INFO 4.4 Fl
YES
WITH THE DRB, STOP
THE ACTUATOR TEST.
USING AN OHMMETER, GROUND CIRCUIT AND REPAIR THE OPEN
MEASURE THE GROUND. IS THE RESISTANCE O HEATER GROUND
RESISTANCE BETWEEN ——>| —> BELOW 5.0 OHMS? |——> CIRCUIT TO THE
THE HEATER... APPROPRIATE OXYGEN
FIG. 1 SENSOR.*
YES

REPLACE THE
APPROPRIATE 1/1 OR
2/1 02 SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-11A

CONTINUED - CHECKING THE OXYGEN SENSOR HEATER

OXYGEN SENSOR
CONNECTOR

(HARNESS SIDE)

CAV

COLOR

FUNCTION

W N =

BK
OR/DG
BK/OR
BK/OR
BK/LB
BK/LB
BK/DG
TN/WT
LG/RD
PK/WT

ENGINE GROUND
ASD RELAY

1/1 025 RETURN

2/1 028 RETURN

1/2 SIGNAL RETURN
2/2 SIGNAL RETURN
1/1 025 SIGNAL

1/2 02S SIGNAL

2/1 028 SIGNAL

2/2 025 SIGNAL

FIG. 1

80b1b45Se

300M
300M
300M
300M

300M
300M
300M
300M

2.7L
2.7L

2.7L V-6
2.7L V-6

V-6
V-6

3.5L V-6
3.5L V-6

3.5L V-6
3.5L V-6

2/1
2/2

2/1
2/2

1/1
1/2

11
1/2

RIGHT BANK UP
RIGHT BANK DOWN
LEFT BANK UP
LEFT BANK DOWN

RIGHT BANK UFP
RIGHT BANK DOWN
LEFT BANK UP
LEFT BANK DOWN

SBEC llIIA 02 SENSOR CONFIGURATION

B0b5cc93
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TEST NTC-11A

CONTINUED - CHECKING THE OXYGEN SENSOR HEATER

TEST NTC-11A
CONTINUED FRO
THE PREVIOUS
PAGE.

NOTE: USE
APPROPRIATE
CONNECTOR FOR THE|
02 SENSOR THAT YOU

ARE TESTING.

NOTE: THE DRB IS ARE THE 1/2, 2/2 WITH THE DRB,
STILL ACTUATING WITH THE DRB, READ 02 SENSOR VOLTAGES | NO STOP THE
THE O2 SENSOR —> THE 1/2,2/2 02 —> BETWEEN ACTUATION TEST.
HEATER TEST. SENSOR VOLTAGE(S). 0.4 AND 0.6 VOLT?
TEST PASSED.
YES
NOTE: THE O2 SENSOR NOTE: THE DRB IS
VOLTAGE STAYING STILL ACTUATING
BETWEEN 0.4V & 0.6V ——> THE O2 SENSOR
INDICATES A PROBLEM HEATER TEST.
WITH THAT SENSOR CKT
DISCONNECT THE 1/2, USING A VOLTMETER, CHECK FUSES OR
2/2 02 SENSOR MEASURE THE ASD IS THE VOLTAGE NO REPAIR THE OPEN
HARNESS CONNECTOR.*f——> RELAY OUTPUT CIRCUIF—> ABOVE 10.0 VOLTS? [—> ASD RELAY OUTPUT
IN SENSOR CONNECTOR. CIRCUIT.*
SEE GENERAL INFO 4.4 FIG. 1
YES
WITH THE DRB, STOP
THE ACTUATOR TEST.
USING AN OHMMETER, REPAIR THE OPEN
MEASURE THE GROUND CIRCUIT AND IS THE RESISTANCE NO HEATER GROUND
RESISTANCE BETWEEN ———> GROUND. —> BELOW 5.0 OHMS? ——>| CIRCUIT TO THE

THE HEATER...

FIG. 1

APPROPRIATE 02
SENSOR.*

YES

REPLACE THE

APPROPRIATE 1/2 OR

2/2 02 SENSOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-12A| CHECKING IDLE AIR CONTROL MOTOR

Perform TEST NTC-1A Before Proceeding

IDLE AIR
CONTROL
MOTOR
CONNECTOR

CAV |COLOR| FUNCTION

GY/RD | IAC MOTOR #1 DRIVER
YL/BK | IAC MOTOR #2 DRIVER
YL/BK | IAC MOTOR #3 DRIVER
VT/BK | IAC MOTOR #4 DRIVER

O =

POWERTRAIN
CONTROL MODULE
CONNECTOR

CAV|COLOR| FUNCTION

48 | YL/BK | IDLE AIR CONTROL #3 DRIVER
49 | YL/BK | IDLE AIR CONTROL #2 DRIVER
57 | GY/RD | IDLE AIR CONTROL #1 DRIVER
58 | VI/BK | IDLE AIR CONTROL #4 DRIVER

80b6f000

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 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? OPERATING 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 IDLE POWERTRAIN CONTROL|
AIR CONTROL MOTOR ——>f MODULE HARNESS|
CONNECTOR.** CONNECTOR (C2).**
SEE GENERAL INFO 4.2 SEE GENERAL INFO 4.1
IAC CONNECTOR DOES AN
DETERMINE IF AN #1 DRIVER ES REPAIR THE
OPEN CIRCUIT —> & > OPEN CIRCUIT >
EXISTS BETWEEN... PCM CONNECTOR OPEN CIRCUIT.
#1 DRIVER. EXIST?
NO
IAC CONNECTOR DOES AN
DETERMINE IF AN #2 DRIVER ES 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 YES 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 SYSTEMS

Perform TEST NTC-1A Before Proceeding

NORMAL BLOWN NORMAL WORN LATE VALVE

READING HEAD READING RINGS OR TIMING,
RANGE GASKET RAPID DILUTED OIL VACUUM
AT IDLE ATIDLE  ACCELERATION, RAPID LEAK AT

DECELERATION ACCELERATION/
DECELERATION IDLE

RESTRICTED POOR STICKING WORNVALVE  WORNVALVE

EXHAUST VALVE VALVE GUIDES SPRINGS
(DROPS SEATING AT IDLE (STEADIES AS (MORE
TOWARD AT IDLE ENGINE
ZERO AS SPEED PRONOUNCED
ENGINE RPM INCREASEs) S ENGINE
INCREASES) SPEED
INCREASES)

0920606
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TEST NTC-13A

CHECKING THE ENGINE MECHANICAL SYSTEMS

Perform TEST NTC-1A 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 driveability problem.
The following additional items should be checked as possible mechanical causes of the problem:

1. ENGINE VACUUM - must be at least 13 inches in neutral (see below)*

© © N o o k~ WD

N
=0

ENGINE VALVE TIMING - must be within specifications (see below)**
ENGINE COMPRESSION - must be within specifications

CAMSHAFT LOBES - check for abnormal wear

CRANK SENSOR PICK-UP - check crankshaft slots for debris/deterioration
ENGINE EXHAUST SYSTEM - must be free of any restrictions

ENGINE PCV SYSTEM - must flow freely

ENGINE DRIVE SPROCKETS - must be properly positioned

TORQUE CONVERTER STALL SPEED - must be within specification
POWER BRAKE BOOSTER - no internal vacuum leaks

FUEL - must be free of contamination

12. FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector

NOTE: If you came to this test from the oxygen sensor, and the rich or lean condition is not caused
by one of the first items above, replace the powertrain control module and perform TEST VER-2A
(Road Test Verification).

Always look for any Technical Bulletins that may relate to the problem.

*The readings shown on previous page are only indicators of possible mechanical engine problems.

**This is not a free-wheeling engine.
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TEST NTC-14A

CHECKING THE TIMING BELT ALIGNMENT

Perform TEST NTC-1A Before Proceeding

NOTES
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TEST NTC-14A| CHECKING THE TIMING BELT ALIGNMENT

Perform TEST NTC-1A Before Proceeding

NOTE: A LOOSE TIMING
START TEST BELTAND/OR IMPROPER
NTC-14A. REPLACEMENT OF BELT
CAN CAUSE IT TOJUMP
A TOOTH ORIORE.

WARNING: IMPROPER NOTE: THIS TEST
TIMING BELT VERIFIES PROPER
REPLACEMENT MAY CRANK AND CAM
CAUSE SEVERE POSITIONS FIRST,
ENGINE DAMAGE. THEN UPDATES PCM.

USING SERVICE
MANUAL PROCEDURES,
CHECK THE VALVE

TIMING.

IS THE VALVE NO REPAIR THE VALVE
TIMING WITHIN TIMING AS
SPECIFICATIONS? NECESSARY.
YES
HAS THE PCM OR\Y WITH THE DRB,
PART TIED TO THE YES| SELECT ADJUSTMENTS
TIMING BELT BEEN AND THEN RELEARN
REPLACED? CMP/CKP.*
NO

CAM AND CRAN
SHAFTS ARE
PROPERLY

POSITIONED.

TEST PASSED.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-17A

CHECKING THE EVAPORATIVE EMISSION SYSTEMS

Perform TEST NTC-1A Before Proceeding

POWERTRAIN
CONTROL
MODULE
TO (PCM)
THROTTLE
BODY
LIQUID
SEPARATOR/
FUEL CAP A 5
CONTROL
VALVE
LIQUID PROPORTIONAL
PURGE
SOLENOID
BREATHER
ELEMENT
. \

5y 1

|
1
FUEL TANK D !
~ 1
CANISTER 80b4fab0
FIG. 1
PROPORTIONAL Ty PROPORTIONAL
PURGE PURGE
SOLENOID SOLENOID
/
i
1 / TO EVAP
CANISTER
2
TO EVAP
CANISTER ~~~a( ]E B
MANIFOLD E
VACUUM MANIFOLD
30057439 VACUUM 40657440
FIG. 2 FIG. 3
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TEST NTC-17A

CHECKING THE EVAPORATIVE EMISSION SYSTEMS
Perform TEST NTC-1A Before Proceeding

START TEST
NTC-17A.

NOTE: CAREFULLY
INSPECT THE VACUUM
HOSE (A) FOR
PROPER ROUTING AND
FOR PINCHED OR...

A PLUGGED HOSE
FROM THE ENGINE TO

ALSO ENSURE THE
MANIFOLD VACUUM

IS THE VACUUM HOSE| NO REPAIR THE VACUUM

THE PROPORTIONAL ——> PORT IS NOT —> AND MANIFOLD PORT ——> SUPPLY AS
PURGE SOLENOID. PLUGGED OR DAMAGEH OK? NECESSARY.*
FIG. 1 IN ANY WAY.
YES
DISCONNECT THE USING A VACUUM PUMP,
VACUUM HOSES AT APPLY 10 INCHES OF DOES THE PURGE NO REPLACE THE
THE PROPORTIONAL ——> VACUUM TO THE PURGE—> SOLENOID HOLD ——> PROPORTIONAL PURGE
PURGE SOLENOID. SOLENOID VACUUM VACUUM? SOLENOID.*
SOURCE PORT. FIG. 2
YES
WITH VACUUM STILL DOES THE VACUUM
TURN IGNITION ON. APPLIED TO THE DROP WHEN THE NO REPLACE THE
—> SOLENOID, USE THE ——> SOLENOID IS —> PROPORTIONAL PURGE
INSTALL DRB. DRB TO ACTUATE THE ACTUATED? SOLENOID.*
PURGE SOLENOID.
YES

STOP ACTUATION
TEST

TO THE PURGE
OUTPUT HOSE AT THE

DISCONNECT THE
PURGE OUTPUT HOSE

A VACUUM GAUGE
INTO THE END OF

CONNECT THE PURGE |[—3>| PROPORTIONAL PURGE—>| (C) AT THE EVAP——> THE HOSE.
VACUUM SUPPLY SOLENOID CANISTER AND
HOSE... FIG. 3 INSTALL... FIG. 1
CHECK THE VACUUM REPAIR THE PURGE
START AND IDLE THE AT THE PURGE IS THE VACUUM NO OUTPUT HOSE FOR AN

ENGINE.

OUTPUT HOSE AT THE
EVAP CANISTER.

ABOVE 10 INCHES? ——> OPEN OR RESTRICTION
BETWEEN THE SOLENOI

AND CANISTER.*

|w)

YES

CONTINUE TEST
NTC-17A 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 SYSTEMS

nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

POWERTRAIN
CONTROL
MODULE
TO (PCM)
THROTTLE
BODY
LIQUID
SEPARATOT/ |
FUEL CAP A ﬂ
CONTROL |
VALVE
LIQUID PROPORTIONAL
PURGE
SOLENOID
BREATHER
ELEMENT
. N

=/

FUEL TANK D |

CANISTER 80b4fab0

FIG. 1
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TEST NTC-17A

CONTINUED - CHECKING THE EVAPORATIVE EMISSION SYSTEMS

TEST NTC-17A
CONTINUED FRO
THE PREVIOUS
PAGE.

TURN ENGINE OFF.
RECONNECT THE PURGE

OUTLET HOSE (C) TO
THE EVAP CANISTER.

DISCONNECT THE
CANISTER OUTLET POR
VACUUM HOSE (D) 4
THE EVAP CANISTER.
FIG. 1

CONNECT A VACUUM

START AND IDLE THE

REPAIR RESTRICTED OR

GAUGE TO THE ENGINE. IS THE VACUUM NC DAMAGED CANISTER
OUTLET PORT OF THE ——> —> BELOW 5 INCHES? ——> VENT TUBE (B). IF
EVAP CANISTER. NOTE THE VACUUM OK, REPLACE THE EVAP
GAUGE READING. CANISTER
YES
KEY OFF. PLUG THE START AND IDLE THE REPAIR THE VENT
END OF THE CANISTER ENGINE. IS THE VACUUM NO TUBE FOR AN OPEN
VENT TUBE (B). —> —> GAUGE READING ——> ORLEAK. IF OK,
NOTE THE VACUUM ABOVE 10 INCHES? REPLACE THE EVAP
FIG. 1 GAUGE READING. CANISTER.
YES
CHECK THE HOSE (D) NOTE: IF USING
GOING TO THE FUEL COMPRESSED AIR, DO
TANK FOR —> NOT EXCEED 5.0 PSI
RESTRICTIONS. WHEN CHECKING FOR
RESTRICTIONS...
THROUGH THE FUEL IS THE HOSE OR YH REPAIR AS
TANK. > FUEL TANK > NECESSARY.
RESTRICTED?
NO
TEST COMPLETE.

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-19A| CHECKING THE INTAKE AIR TEMP SENSOR

nwHdunm—+4 mMooOO mrwcCcOx+d 0OZ
o

= INTAKE AIR TEMPERATURE ) \ || o
d

(
N
5 NN,

MAP/AIR
TEMPERATURE
SENSOR

AN\ N/

bbbbbbbb




TEST NTC-19A

CHECKING THE INTAKE AIR TEMP SENSOR
Perform TEST TC-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

BETWEEN NEXT
STEPS.

WITH THE DRB, READ
THE INTAKE AIR

TEMPERATURE (IAT)
SENSOR AND RECORD
THE READING.

KEY OFF. REMOVE
THE IAT SENSOR.

FIG.1 OR2

USING A TEMP
PROBE, MEASURE THE
IAT INSIDE SENSOR

OPENING.

IS THE IAT
RECORDING WITHIN
10 DEGREES OF THE

PROBE READING?

NO REPLACE THE INTAKE
AIR TEMPERATURE

(IAT) SENSOR.*

YES

REINSTALL THE
IAT 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 - PARK/NEUTRAL SWITCH FAILURE

Perform TEST NTC-1A Before Proceeding

POWERTRAIN
?\no(;\lJSEEL TRANSMISSION
BK/PK RANGE
P/N Position - _S_EI:I?C_)FE -
76 Switch Sense l _ :
L
Back-Up ! :
Lamp§ Feed L :
31 l e
TN/WT TO BACK-UP
LAMPS
Y TO FUSED
TO STARTER IgVTFIITI'IC?I-T
RELAY
OQUTPUT

80b5ch4e

TRANSMISSION
RANGE SENSOR (TRS)
CONNECTOR

CAV | COLOR | FUNCTION
5 BK/WT | P/N POSITION SWITCH SENSE

80b57443
FIG. 1
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TEST NTC-20A| CHECKING - PARK/NEUTRAL SWITCH FAILURE

Perform TEST NTC-1A Before Proceeding

WITH THE DRB, READ
THE PARK/NEUTRAL
SWITCH INPUT
STATE.

START TEST
NTC-20A.

WHILE MOVING GEAR
SELECTOR THROUGH
ALL GEAR
POSITIONS, WATCH
THE DRB DISPLAY.

PARK/NEUTRAL
DID THE DRB DISPLA YEB POSITION
——>  "P/N" AND "D/R"? SWITCH NORMAL.

TEST PASSED.

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
TRANSMISSION RANGE PARK/NEUTRAL DOES THE DRB YES REPLACE THE
SENSOR HARNESS |——> SWITCH INPUT STATE——> DISPLAY D/R? > TRANSMISSION RANGE
CONNECTOR.** ON THE DRB. SENSOR.*
NO

DISCONNECT THE THE
TURN THE IGNITION POWERTRAIN CONTROL
—> MODULE HARNESS
CONNECTOR.**
SEE GENERAL INFO 4.2

MEASURE THE

REPAIR THE SHORT

USE AN OHMMETER IN RESISTANCE OF THE IS THE RESISTANCE YES 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

TRANSMISSION
RANGE SENSOR (TRS)
CONNECTOR

10

CAV | COLOR | FUNCTION

5 BK/WT | P/N POSITION SWITCH SENSE

80b57443

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

REPAIR THE OPEN IN
THE P/N POSITION
SWITCH SENSE

IS THE VOLTAGE NO
BELOW 10.0 VOLTS?

SWITCH SENSE
CIRCUIT. FIG. 1

CIRCUIT.*

YES

USING THE DRB,

USING A TEST LIGHT
CONNECTED TO GROUN

REPAIR THE SHORT
ES TO VOLTAGE IN THE|

~

DOES THE TEST

ACTUATE THE ASD PROBE THE P/N LIGHT ILLUMINATE? P/N POSITION
RELAY. POSITION SWITCH SWITCH SENSE
SENSE CIRCUIT. FIG.1 CIRCUIT.*
NO
STOP ACTUATION. USING A JUMPER WIRE,
USING THE DRB, CONNECT ONE END TO
MONITOR THE THE P/N POSITION
PARK/NEUTRAL SWITCH SWITCH SENSE CIRCUIT
INPUT STATE. AND...

THE OTHER END TO A

KNOWN GOOD GROUND.

DOES THE DISPLAY
ONTHE DRB CHANGE

YES REPLACE THE
TRANSMISSION RANGH

FIG. 1

TO P/N? SENSOR.*

NO

REPLACE THE
POWERTRAIN CONTROL|
MODULE.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.

513

nHd4um—+4 mMOoONO mrwCOoOx+d 0OZ2



nHd4um—+4 mMOOO mrwCOoOx+d 0OZ2

TEST NTC-21A| CHECKING OIL PRESSURE SENDING UNIT

Perform TEST NTC-1A Before Proceeding

INSTRUMENT

CLUSTER

10

GY
Cil Pressure Switch Sense

OIL
PRESSURE
SWITCH

L

80b09876

8Cadb294




TEST NTC-21A| CHECKING OIL PRESSURE SENDING UNIT

Perform TEST NTC-1A Before Proceeding

OPERATING
TEMPERATURE.

WITH THE ENGINE
FULLY WARM AND AT
IDLE?

START TEST TURN IGNITION ON DID THE OIL NO PERFORM TEST
NTC-21A. (ENGINE OFF). WARNING LAMP NTC-21B.
LIGHT?
YES
OIL PRESSURE
START THE ENGINE DID THE OIL YES SENDING UNIT IS
AND ALLOW ENGINE WARNING LAMP GO OPERATING NORMAL.
TO IDLE. ouT?
TEST PASSED.
NO
CHECK THE ENGINE ISTHE OIL LEVEL NO ADJUST AS
TURN IGNITION OFF. > OIL LEVEL. WITHIN —> NECESSARY.*
SPECIFICATION?
YES
DISCONNECT THE
ENGINE OIL PRESSURE DID THE OIL NO CONTINUE TEST
SWITCH CONNECTOR.** WARNING LAMP GO NTC-21A ON THE
KEY ON. OUT. NEXT PAGE.
FIG. 1
YES
REMOVE THE OIL
PRESSURE SWITCH.** CONNECT AN OIL
—> PRESSURE GAUGE IN
INSPECT OIL ITS PLACE.
PASSAGE.* FIG. 1
REFER TO THE
IS THE GAUGE NO APPROPRIATE
START THE ENGINE. READING 4.0 PSI OR SERVICE MANUAL.
GREATER AT IDLE?
YES
ALLOW THE ENGINE IS GAUGE READING REFER TO THE
TO REACH NORMAL 4.0 PSI OR GREATER NO APPROPRIATE

SERVICE MANUAL.

YES

REPLACE THE OIL
PRESSURE SWITCH.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-21A| CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

INSTRUMENT
CLUSTER

0910402

FIG. 1

LT <
INSTRUMENT TN N
CLUSTER .
CONNECTOR (C2) P
5 \
-~
Dﬂ ﬁ
i)
Sifjt 1
6
CAV | COLOR | FUNCTION
2 DB/WT | FUSED IGNITION SWITCH QUTPUT
3 GY/BK | RED BRAKE WARNING LAMP DRIVER
4 BK/TN | WASHER FLUID SWITCH SENSE
5 LG LEFT TURN SIGNAL
6 BK GROUND
3 RD/YL | TRACTION CONTROL SWITCH SENSE
] TN/BK | TRUNK AJAR SWITCH SENSE
10 QY OlL PRESSURE SWITCH SENSE

8009878
FIG. 2
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TEST NTC-21A

CONTINUED - CHECKING OIL PRESSURE SENDING UNIT

TEST NTC-21A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT THE
INSTRUMENT
CLUSTER.**

FIG. 1

WITH AN OHMMETER,
MEASURE THE OIL
PRESSURE SWITCH
SENSE CIRCUIT TO

GND. FIG. 2

REPAIR THE OIL

IS THE RESISTANCE YES PRESSURE SWITCH

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

NO

REPAIR OR REPLACE

THE INSTRUMENT
CLUSTER AS
NECESSARY .*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-21B

Perform TEST NTC-21A Before Proceeding

CHECKING OIL PRESSURE SENDING UNIT

INSTRUMENT
CLUSTER

OIL

PRESSURE

SWITCH

GY
Qil Pressure Switch Sense

o]

L

80b09876

</
)
|

)

OIL PRESSURE
SWITCH CONNECTOR

-

| \” 7 /

I S @

//\ T i CAV | COLOR [ FUNCTION
\ A\ o 1 GY | OIL PRESSURE SWITCH SIGNAL

\\. ™ 80ad5294 80609877

FIG. 1 FIG. 2
INSTRUMENT
CLUSTER
INSTRUMENT CONNECTOR (C2)
CLUSTER 5

FIG. 3

COLOR

FUNCTION

DB/WT
GY/BK
BK/TN
LG
BK
RD/YL
TN/BK
GY

@mmmpmwg

—_
(@]

0910402

FUSED IGNITION SWITCH OUTPUT
RED BRAKE WARNING LAMP DRIVER
WASHER FLUID SWITCH SENSE

LEFT TURN SIGNAL

GROUND

TRACTION CONTROL SWITCH SENSE
TRUNK AJAR SWITCH SENSE

OIL PRESSURE SWITCH SENSE

80b09879
FIG. 4
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TEST NTC-21B| CHECKING OIL PRESSURE SENDING UNIT

Perform TEST NTC-21A Before Proceeding

DISCONNECT THE OIL
PRESSURE SWITCH
CONNECTOR NEXT TO
THE OIL FILTER.**

START TEST
NTC-21B.

WITH AN OHMMETER,
MEASURE THE OIL
PRESSURE SWITCH

FIG. 1
CONNECT A JUMPER
WIRE BETWEEN THE DID THE OIL YES REPLACE THE OIL
OIL PRESSURE WARNING LAMP PRESSURE SWITCH.*
SWITCH SENSE CKT ILLUMINATE?
AND TO GND. FIG. 2
NO
NOTE: KEEP THE DISCONNECT THE
JUMPER WIRE INSTRUMENT
CONNECTED DURING CLUSTER.**
THE NEXT STEP.
FIG. 3

REPAIR THE OPEN OIL
IS THE RESISTANCE NQ PRESSURE SWITCH
BELOW 5.0 OHMS? SENSE CKT BETWEEN

SENSE CIRCUIT TO
GND. FIG. 4

THE SWITCH AND THE
INSTRUMENT CLUSTER.*

YES

REPAIR OR REPLACE

THE INSTRUMENT
CLUSTER AS
NECESSARY .*

*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

=i
BikiE
EEEEEEI

(D]

DB LG/BK
Ign Sw Fused Ign RD/LG RD
TOIGN w w» TO
SWITCH FUSE #21 FUSE B BATTERY
(IN FUSE (IN PDC)
BLOCK)  pgs) (30)B
POWERTRAIN AC
CONTROL =l cLuTCcH
MODULE = ReLay
c(85) (87)D
DB/OR DB/BK AC
A/C Clutch A/CClutch  COMPRESSOR
E Rly Control DB/RD Rly Output
BK
Ground
80b4fad9
A/C COMPRESSOR
CLUTCH COIL
CONNECTOR
CAV | COLOR | FUNCTION
1 DB/BK | A/C CMP CLUTCH RELAY OUTPUT
2 BK GROUND
FIG. 1 80b29f37
(\
POWER
T [=m DISTRIBUTION
A/C CLUTCH = CENTER
RELAY =
[0

LG/BK [ FUSED IGNITION SWITCH OUTPUT

CI]I]
CAV | COLOR | FUNCTION
A (86
B (30) | RD/LG | FUSED B(+)
C (85
D (87) | DB/BK | A/C CLUTCH RELAY OUTPUT

)
)
)| DB/OR | A/C COMP CLUTCH RELAY CONTROL
)

FIG. 2

80b4fb2e
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TEST NTC-26A| CHECKING THE A/C SYSTEM

Perform TEST NTC-1A Before Proceeding

NOTE: THE TRANS
START TEST TEMPERATURE MAY TURN IS THERE AN A/C YES| PERFORM TES
NTC-26A. ON THE COOLING FANS ——>f CLUTCHRELAY FAULT TC-16A.
REGARDLESS OF ENGINE CODE?
TEMPERATURE.
NO
VERIFY THAT THE PROPERLY CHARGE
REFRIGERANT SYSTEM IS THE REFRIGERANT NO THE REFRIGERANT
IS PROPERLY CHARGED, SYSTEM PROPERLY ——>| SYSTEM PER THE
PER SERVICE MANUAL CHARGED? SERVICE MANUAL
SECTION 24. SECTION 24.
YES
WITH THE DRB, DID THE A/C CLUTCH |YES THE A/C CLUTCH
ACTUATE THE A/C ACTUATE? CHECKS OK AT
CLUTCH RELAY. THIS TIME.
NO
DISCONNECT THE A/C CLUTCH RELAY OUTPUT|
CLUTCH CONNECTOR. AT THE A/C CLUTCH. DOES THE VOLTAGE YES CONTINUE TES
WITHA VOLTMETER, ——>  NOTE: ACTUATION —> SWITCHFROMO TO NTC-26A ON THE
MEASURE THE A/C... SHOULD STILL BE 12 VOLTS? NEXT PAGE.
FIG. 1 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(+)
THE FUSED B(+) AT CIRCUIT.*
THE RELAY. FIG. 2
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? [——> AIC 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-26A

CONTINUED - CHECKING THE A/C SYSTEM

A/C COMPRESSOR
CLUTCH COIL
CONNECTOR

CAV | COLOR | FUNCTION

1 DB/BK | A/C CMP CLUTCH RELAY OUTPUT
2 BK | GROUND

FIG. 1

80b29137
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TEST NTC-26A

CONTINUED - CHECKING THE A/C SYSTEM

PAGE.

TEST NTC-26A
CONTINUED FRO
THE PREVIOUS

WITH AN OHMMETER,
MEASURE THE GROUND IS THE RESISTANCE YES REPLACE THE A/Q
CIRCUIT TO GROUND. BELOW 5.0 OHMS? CLUTCH COIL.*
FIG. 1
NO

REPAIR THE OPEN
GROUND CIRCUIT.*

*Perform Verification TEST VER-2A. *Check connectors - Clean / repair as necessary.
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TEST NTC-27A

CHECKING RADIATOR FANS
Perform TEST NTC-1A Before Proceeding

POWERTRAIN LG/BK TO FUSED IGN
CONTROL = SW OUTPUT
MODULE (C2) RD/LG TO FUSED
B(+)
RD/BR
¢ HIGH/LOW ¢
SPEED S",','S,'E"D
DB/PK RAD FAN RAD FAN
LO Speed RELAY RELAY
Rad Fan L [ ] L ®
Rly Ctrl TN LG
IE DB/LG LO Speed Rad Fan HI Spd
Hl Spd Rad Fan Rly Ctrl Rly Output Rad Fan
[e9] Rly
H) -

80b57444

RADIATOR FAN
MOTOR
CONNECTOR

CAV | COLOR | FUNCTION

1 BK |GROUND
2 | BK |GROUND
3 | TN [LOSPEED RAD FAN RELAY OUTPUT
4 LG HI SPEED RAD FAN RELAY OUTPUT
80h2bs22
FIG. 1
HI/LO SPEED POWER
RAD FAN RELAY DISTRIBUTION
CONNECTOR CENTER
i
o
=)
e
Lo, (o)
& =
bt (o]
i
[z

g

CAV | COLOR | FUNCTION

A (86) | LG/BK | FUSED IGNITION SWITCH OUTPUT

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

C (85) | DB/PK | LO SPEED RAD FAN RELAY CONTROL
D7) | TN | LO SPEED RAD FAN RELAY OUTPUT

FIG. 2 80b46bf8
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TEST NTC-27A

CHECKING RADIATOR FANS

Perform TEST NTC-1A Before Proceeding

START TEST
NTC-27A.

IS THERE A
RADIATOR FAN RELAY
FAULT CODE?

YES

REPAIR ALL RAD FAN
RELAY FAULT
CODES.*

NO

WITH THE DRB,

ACTUATE THE HI/LO DID THE HI/LO YES PERFORM TEST
SPEED RAD FAN SPEED RAD FAN NTC-27B.
RELAY. ACTUATE?
NO
KEY OFF, DISCONNECT WITH A VOLTMETER,
THE RAD FAN MOTOR MEASURE HI/LO SPEED DOES THE VOLTAGE YES CONTINUE TEST
CONNECTOR.** RAD FAN RELAY OUTPUT SWTICH FROM 0 TO NTC-27A ON THE
KEY ON. ACTUATE THE CKT AT THE RAN FAN 12 VOLTS? NEXT PAGE.
HI/LO SPEED RAD FAN. CONNECTOR. FIG. 1
NO
KEY OFF, REMOVE THE KEY ON, WITH A
HI/LO SPEED RAD FAN VOLTMETER, MEASURH IS THE VOLTAGE NO REPAIR THE OPEN
RELAY .** THE FUSED B(+) CKT ABOVE 11.0 VOLTS? FUSED B(+)
AT THE RELAYS. CIRCUIT.*
SEE GENERAL INFO 4.6 FIG. 2
YES
WITH AN OHMMETER, TO THE RAD FAN REPAIR THE OPEN
MEASURE THE HI/LO MOTOR. IS THE RESISTANCE NO| HI/LO SPEED RAD
SPEED RAD FAN BELOW 5.0 OHMS? FAN RELAY OUTPUT
RELAY OUTPUT FROM CIRCUIT.*
THE RELAY... FIG.1 AND 2

YES

REPLACE THE HI/LO
SPEED RAD FAN
RELAY.*

*Perform Verification TEST VER-2A.

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

CONTINUED - CHECKING RADIATOR FAN OPERATION

RADIATOR FAN

MOTOR
CONNECTOR
4
1
CAV | COLOR | FUNCTION
1 BK GROUND
2 BK GROUND
3 TN LO SPEED RAD FAN RELAY OUTPUT
4 LG HI SPEED RAD FAN RELAY OUTPUT

80b2b622

FIG. 1

526




TEST NTC-27A| CONTINUED - CHECKING RADIATOR FAN OPERATION

TEST NTC-27A
CONTINUED FRO
THE PREVIOUS
PAGE.

WITH AN OHMMETER,
MEASURE THE LO SPE|
RAD FAN GROUND
CIRCUIT TO GROUND.

FIG. 1

ED IS THE RESISTANCH NO
BELOW 5.0 OHMS?

REPAIR THE OPEN LO
SPEED RAD FAN
GROUND CIRCUIT.*

YES

REPLACE THE RAD
FAN MOTOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-27B

CHECKING RADIATOR FANS

Perform TEST NTC-27A Before Proceeding

POWERTRAIN LG/BK TO FUSED IGN
CONTROL = SW OUTPUT
MODULE (C2) RD/LG TO FUSED
B(+)
RD/BR
¢ HIGH/LOW ¢
SPEED S",','S,'E"D
DB/PK RAD FAN RAD FAN
LO Speed RELAY RELAY
Rad Fan L [ ] L ®
Rly Ctrl TN LG
IE DB/LG LO Speed Rad Fan HI Spd
Hl Spd Rad Fan Rly Ctrl Rly Output Rad Fan
[e9] Rly
H) -

80b57444

RADIATOR FAN
MOTOR
CONNECTOR

CAV | COLOR | FUNCTION

80b2bs22

1 BK GROUND
2 BK GROUND
3 TN LO SPEED RAD FAN RELAY OUTPUT
4 LG HI SPEED RAD FAN RELAY OUTPUT
FIG. 1
POWER
DISTRIBUTION
CENTER

HI SPEED

RAD FAN RELAY
CONNECTOR

] o

CAV | COLOR | FUNCTION

RD/BR | FUSED B(+)

oowm>

LG/BK | FUSED IGNITION SWITCH OUTPUT

DB/LG | HI SPEED RAD FAN RELAY CONTROL
LG HI SPEED RAD FAN RELAY OUTPUT

FIG. 2

80b09875
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TEST NTC-27B

CHECKING

RADIATOR FANS

Perform TEST NTC-27A Before Proceeding

WITH THE DRB,

THE HI SPEED

START TEST ACTUATE THE HI DID THE HI SPEED YES RAD FAN CHECK
NTC-27B. SPEED RAD FAN RAD FAN ACTUATE? OK AT THIS
RELAY. TIME.*
NO
KEY OFF, DISCONNECT WITH A VOLTMETER,
THE RAD FAN MOTOR MEASURE THESPHED DOES THE VOLTAGE YES CONTINUE TEST
CONNECTOR.** RAD FAN RELAY OUTPUT SWITCH FROM 0 TO NTC-27B ON THE
KEY ON. ACTUATE THE AT THE FAN. 12 VOLTS? NEXT PAGE.
RAD FANS. FIG. 1
NO
KEY OFF, REMOVE THE KEY ON, WITH A
HI SPEED RAD FAN VOLTMETER, MEASURE| IS THE VOLTAGE NO REPAIR THE OPEN
RELAY .** THE FUSED B(+) CKT ABOVE 11.0 VOLTS? FUSED B(+)
AT THE RELAY. CIRCUIT.*
SEE GENERAL INFO 4.6 FIG. 2
YES
WITH AN OHMMETER, TO THE RAD FAN REPAIR THE OPEN HI
MEASURE THE HI MOTOR. IS THE RESISTANCE NO SPEED RAD FAN
SPEED RAD FAN BELOW 5.0 OHMS? RELAY OUTPUT
RELAY OUTPUT FROM CIRCUIT.*
THE RELAY... FIG.1 AND 2

YES

REPLACE THE HI
SPEED RAD FAN
RELAY .*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST NTC-27B| CONTINUED - CHECKING RADIATOR FANS

RADIATOR FAN

MOTOR
CONNECTOR
4
1
CAV | COLOR | FUNCTION
1 BK GROUND
2 BK GROUND
3 TN LO SPEED RAD FAN RELAY OUTPUT
4 LG HI SPEED RAD FAN RELAY OUTPUT

80b2b622

FIG. 1
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TEST NTC-27B| CONTINUED - CHECKING RADIATOR FANS

TEST NTC-27B
CONTINUED FRO
THE PREVIOUS
PAGE.

WITH AN OHMMETER,

MEASURE THE HI SPEE

RAD FAN GROUND

D

CIRCUIT TO GROUND.
FIG. 1

IS THE RESISTANCE
BELOW 5.0 OHMS?

O REPAIR THE OPEN HI
SPEED RAD FAN
GROUND CIRCUIT.*

YES

REPLACE THE HI
SPEED RAD FAN
MOTOR.*

*Perform Verification TEST VER-2A.

*Check connectors - Clean / repair as necessary.
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TEST SC-1A

CHECKING SPEED CONTROL OPERATION
Perform TEST DTC Before Proceeding

LEFT SIDE
POWERTRAIN P P
CONTROL CLOCKSPRING s L m
MODULE Lal B
i
o
41 LLS/C SWITCH SIGNAL RD/LG ¢ 2
E SENSOR GROUND BK/LB pre Lo ,3
CANTEL £ &0
=
5 JVIERCTEL L =
GROUND - §
TG OTHER FIGHT SIDE
gopk SINSORS
PARK/NCUTRAL THﬁ;EEgTGE VAGLUM
E POSITION SWITCH SENSE SOURCE
MACUUMLINE [ VACUUM
W1/OH l [F==—====7 FESERVIOR [ )
VEHICLE SPEED = |
E SENSOR SIGNAL i G%SEDH SCCASLE [T THAGTILE
|| - - AN BODY
E ERAKE SWITCH SENSE WT/PK, Ll
|| DBRD -
8/C VAC SOL CONTRO _ TN/RD 5/C BRAKE
|:55 A “siren EEI\?EE
CUTPUT 2
E S/C VENT SOL CONTROL L&/RD 900
BRAKE
fﬁﬁ& LAMP
GROUNC by =y g8 | SWITCH
= SPEED GONTROL D
VACUUM SOLENOID ol o Iy
E S/C POWER SUPPLY YL/AD | J_ |
GROUNG| ¢ 56,
= B+
80bdfabl

SWITCH
POSITION

RESISTANCE BETWEEN

PINS 1 AND 2

CANCEL S509.ohms
SET it
ACCEL/RESUME o

ON/OFF

0 ohms
(close circuit)

COAST

2940 ohms
+/- 29 ohms

80b0d783
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TEST SC-1A

Perform TEST DTC Before Proceeding

CHECKING SPEED CONTROL OPERATION

START TEST
SC-1A.

NOTE: USE THIS

TEST ONLY WHEN
THERE ARE NO SPEED
CONTROL CODES SET.

USING A DRB, IS THE S/C VACUUM NO PERFORM TEST
ACTUATE THE S/C SOLENOID CLICKING? TC-1B
VACUUM SOLENOID.

YES

STOP THE S/C USING THE DRB IS THE S/C VENT NO PERFORM TEST
VACUUM SOLENOID  ——>| ACTUATE THE S/IC —> 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 SWITCHt SC-2A.
SWITCH INPUTS. SWITCH "ON"?
YES
WHILE OBSERVING DOES THE DRB
THE DISPLAY, PRESS DISPLAY SET SWITCH | NO REPLACE THE SET
THE SET SWITCH "PRESSED" OR —> SWITCH.*
SEVERAL TIMES. "RELEASED"?
YES
WHILE OBSERVING DOES THE DRB
THE DISPLAY, PRESS DISPLAY RESUME NO PERFORM TEST
THE RESUME SWITCH SWITCH "PRESSED" SC-3A.
SEVERAL TIMES. OR "RELEASED"?
YES
WHILE OBSERVING DOES THE DRB
THE DISPLAY, PRESS DISPLAY CANCEL NO| REPLACE THE CANCEL
THE CANCEL SWITCH SWITCH "PRESSED" ——>f SWITCH.*

SEVERAL TIMES.

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 SPEED CONTROL OPERATION
Perform TEST SC-1A Before Proceeding

SPEED CONTROL
SERVO CONNECTOR

COLOR

FUNCTION

TN/RD

LG/RD

DB/RD
BK

3/C VACUUM SOLENOID CONTROL
S/C VENT SOLENQID GONTROL
S/C BRAKE SWITCH OUTPUT
GROUND

FIG. 1

80b4bB4c
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TEST SC-1B | CHECKING SPEED CONTROL O

Perform TEST SC-1A Before Proceeding

PERATION

KEY OFF, DISCONNECT
THE SPEED CONTROL
SERVO CONNECTOR.**

START TEST
SC-1B.

SEE GENERAL INFO 4.2

IS ANY TERMINAL YES REPAIRS
——> DAMAGED, PUSHED |—> NECESSARY.*
OUT OR MISWIRED?

NO

USING AN OHMMETER,
MEASURE RESISTANCE

IS THE RESISTANCE NQ REPAIR THE OPEN

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 SPEEL 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, DISCONNECT ATTACH A VACUUM
THE VACUUM SUPPLY TC GAUGE TO THE DOES THE VACUUM NO REPAIR THE VACUUM
THE SPEED CONTROL ——> DISCONNECTED HOSE- GAUGE READ ——> SUPPLY FOR A LEAK
SERVO. START ENGINE. MANIFOLD VACUUM? OR RESTRICTION.*
SEE GENERAL INFO 4.2
YES

TURN ENGINE OFF,
OBSERVE THE VACUUN

DOES THE VACUUM NO REPLACE THE VACUUM

GAUGE FOR 10
SECONDS.

HOLD FOR AT LEAST ——> RESERVOIR.*
10.0 SECONDS?

YES

PERFORM TEST
SC-1C.

*Perform Verification TEST VER-4A.

*Check connectors - Clean / repair as necessary.

535

nHdum+4 rOxx4HdzZz00O UOmmuowm



n—nm+4 rOox4H=Z200 TmMmMUw!m

TEST SC-1C

Perform TEST SC-1A Before Proceeding

CHECKING SPEED CONTROL OPERATION

5
CAV | CCLOR | FUNCTION
5 | YL/RD | SPEED CONTROL POWER SUPPLY
56 | TN/RD | S/C VACUUM SOLENOQOID CONTROL
80 | LG/RD | 5/C VENT SOLENOID CONTROL
SPEED CONTROL
SERVO CONNECTOR 4
CAV | COLOR | FUNCTION 5
1 | TN/RD | S/C VACUUM SOLENOID CONTROL 1
2 | LG/RD | S/C VENT SOLENQID CONTROL
3 | DB/RD | S/C BRAKE SWITCH OQUTPUT
4 BK GROUND 30b4b34e
FIG. 1
POWERTRAIN
CONTROL MODULE
"C2" GONNECTOR
(GREY)
CAV |COLOR| FUNCTION CAV| COLOR |FUNCTION
M | RDAG | SPEED CRHTRL SWITCH SIGNAL 62 | WTRK | BRAKE SWITCH SENSE
a2 D8 | A/C PRESSURE SIGNAL 8 | YLDG | ORQUE MNGMNT REQUEST SENSZ
4 | BKAR | SENSOR SRCUND 64 | DRIOR | A/C GOMP GLUTGH RLY GNTAL
44 CR 4YOLT SUPPLY 85 P 5G| TRANSMIT
45 | DBAG |PWRSTEZRING PRESSSWSENSE | 66 | WTOR | VEMICLE SPESD SENSOR SIGNAL
26 | ROAWT | FUSED REY 67 | DBAYL | ALTO SHUTDOWN RLY GNTAL
47 | BRAWT | SIGNAL EGRCUND 88 | PKB4 | PROPCRTIONAL PURGE SOL CNTR.
4 | YUBK | IDLE AIR CNTRL £2 DRIVER 69 | LBAG | HISPEED RAL FAN RELAY GHIAL
49 YLBK IDLE AIR ©MTRL #2 DRIVER 70 DG/LG PWM PURGE SEMNSE
a0 BK/TN POWER GROUND 71 WT/RD EATX RPM SIGNAL
51 | TNAWT | HEATED Cz SENSCR 1/251G 74 BR | FUEL PUMP RELAY CCNTROL
55 | PKAWT | HEATED C2 SENSCR 2/2S1G 75 La | scirecems
55 | DBPK | LOW SPEED RAD FAN RLY GNTAL 76 | BKP< | PARK NEUTRAL POSITION SWTCH SENSE
56 TN/RD SPEED CNTRL VACUUM 0L CNTRL 80 L&G/RD SPEED CNTRL VENT SOL CNTRL
57 | GY/RD |IDLE AIR GNTRL #1 DAIVER
56 | VI/BK | IDLE AIR GNTRL #4 DRIVER
s | wowr | wisso poiBUS
ol | viwT | svolT supeLy
80b4b8ad
FIG. 2
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TEST SC-1C | CHECKING SPEED CONTROL OPERATION

Perform TEST SC-1A Before Proceeding

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 CONTROL
SERVO 4 WAY HARNES$——> MODULE HARNESS
CONNECTOR.** CONNECTOR.**
SEE GENERAL INFO 4.2 SEE GENERAL INFO 4.1
USING AN OHMMETER, FROM PCM CONNECTOR REPAIR THE OPE
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 VACUUM IS THE RESISTANCE YES TO GROUND IN THE
SOLENOID CONTROL BELOW 5.0 OHMS? ——> SPEED CONTROL
CIRCUIT TO GROUND. VACUUM SOLENOID
CONTROL CIRCUIT.*
NO
USING AN OHMMETER, FROM PCM CONNECTOR REPAIR THE OPE
MEASURE THE TO S/IC SERVO IS THE RESISTANCE NO SPEED CONTROL VENT
RESISTANCE OF THE = |——> CONNECTOR. > BELOW 5.0 OHMS? ——> SOLENOID CONTROL
S/IC 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. SOLENOID CONTROL
FIG. 2 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 SPEED CONTROL OPERATION

Perform TEST SC-1A Before Proceeding

n—nm+4 rOox4H=Z200 TmMmMUw!m

SPEED CONTROL
SERVO CONNECTOR

CAV | COLOR | FUNCTION

1 TN/RD | S/C VACUUM SOLENOID CONTROL
2 LG/RD | S/C VENT SOLENOID CONTROL
3

4

DB/RD | S/C BRAKE SWITCH QUTPUT
BK GROUND

80b4k84c
FIG. 1

BRAKE LAMP
SWITCH CONNECTOR

CAV|COLOR| FUNCTION

WT/PK | BRAKE SWITCH SENSE

BK/LG | GROUND

YL/RD | S/C POWER SUPPLY

DB/RD| S/C BRAKE SWITCH OUTPUT
WT/TN | BRAKE LAMP SWITCH OUTPUT
PK/DB | FUSED B(+)

WK =

80b27d12
FIG. 2
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TEST SC-1D | CHECKING SPEED CONTROL OPERATION

Perform TEST SC-1A Before Proceeding

START TEST
SC-1D.

SWITCH HARNESS
CONNECTOR.**

SEE GENERAL INFO 4.2

DISCONNECT THE BRAKIE

IS ANY TERMINAL YEB REPAIR AS
—> DAMAGED, PUSHED —> NECESSARY.*
OUT OR MISWIRED?

NO

MEASURE THE S/C
USE AN OHMMETER IN BRAKE SWITCH OUTPUT|

REPAIR THE SHORT
IS THE RESISTANCE YES TO GROUND IN THE

THE FOLLOWING —> CIRCUIT TO GROUND A
STEPS. SERVO CONNECTOR.
FIG. 1

H

BELOW 5.0 OHMS? ——> S/C BRAKE SWITCH
OUTPUT CIRCUIT *

NO

MEASURE THE
RESISTANCE OF
BRAKE SWITCH

IS THE RESISTANCE NO| REPAIR THE OPEN IN
BELOW 5.0 OHMS? [——> THE BRAKE SWITCH

OUTPUT CIRCUIT.

OUTPUT CIRCUIT .*

FIG.1 AND 2
YES
USING A VOLTMETER,
NOTE: S/C VENT MEASURE THE S/C IS THE VOLTAGE NO CONTINUE TEST
SOLENOID IS STILL OWER SUPPLY CKT AT ——>{ ABOVE 10.0 VOLTS? SC-1D ON THE
ACTUATED. BRAKE SWITCH CONN. NEXT PAGE.
FIG. 2
YES
USING THE SERVICE
MANUAL PROCEDURE, WAS THE BRAKE NO ADJUST THE BRAKE
CHECK THE BRAKE SWITCH ADJUSTMENT] SWITCH.*
SWITCH ADJUSTMENT. OK?
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 SPEED CONTROL OPERATION
POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)
62 : .
CAV|COLOR]| FUNCTION <& A
5 | YL/RD | S/C POWER SUPPLY et
50 | BK/TN | GROUND
62 | WT/PK | BRAKE SWITCH SENSE
BRAKE
LAMP SWITCH <
CONNECTOR
CAV|[COLOR| FUNGTION K
1 |wT/PK| BRAKE SWITCH SENSE 6
2 | BK/LG | GROUND
3 | YLURD | S/C POWER SUPPLY
4 | DB/RD| S/C BRAKE SWITCH QUTPUT
5 |WT/TN| BRAKE LAMP SWITCH QUTPUT
6 |PK/DB| FUSED B(+)
80b27428
FIG. 1
POWERTRAIN
CONTROL MODULE
"G1" CONNECTOR
(BLACK) 31
1
CAV | COLOR FUNCTION CAVY | COLCR FUNCTION
1 TNALG ISMITION COIL #4 GRIVER 21 T™NVDG IGNITION COIL #5 DRIVER
2 “NOR I'ZMITION COIL #2 CRIVER 24 DB/LG KNOCK SENSCR RETURN (2.5
3 TN/PK ISMITION COIL #2 CRIVER 25 BKAT KNOCK SENSOR SIGNAL
4 TN/LB ISHITION CCIL #& CRIVER 25 TN/BK ENG COOLANT TEMP SEMS SIG
5 YL/RD SP=ED CNTRL POWER SUPPLY 27 BR/QOF OXYGEN SENS GMD
6 DG/OR AUTO SHUTDOWN RELAY QUTFUT 29 LG/RE HEATED Q2 SENS 2/~ SIGMNAL
7 YLWT INJECTOR #3 CRIVER 30 BK/OG HEATED 02 SENS 1/~ SISMNAL
g DG GEN FIELD DRIVER 21 TNWT START RELAY CMNTR_
10 BK/TN POWER GROUNC 32 GY/BK CRANK POSITIZN SENSCR 316G
11 TN/RD ISMITION COQIL #1 CRIVER 33 TMAYL CAMSHAST POSITICN SENE 3IG
13 WT/DB INJECTOR 111 CRIVER 34 LG/PK ESR POSIT ON SENSCR SIGNAL
14 BR/DB INJECTOR #6 CRIVER 35 OR/DE THROTTLE POSITION SENS SIG
1£ Qv INJCCTON #8 CRIVEN 38 DG/RD MAP SCHNEON EIGMAL
i LE/BR INJECTOR #4 CRIVER 37 BK/RC IMNTAKE AIR TENMP SISNAL
17 TNAWT INJECTOR #2 CRIVER {2.70) 39 YT/RD» WANFLD TUNING VALVE SOL
17 TN INJECTOR #2 CRIVER (3.5} CNTRL (3.5L)
18 GY/PK SHORT RUNNER ¥ALY SCOL CNTRL 40 GY/YL EGR SOLEMOID CONTROL
20 DBANT FLISED IGN SWITCH QUTPUT
80hdhs855
FIG. 2
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TEST SC-1D | CONTINUED - CHECKING SPEED CONTROL OPERATION

TEST SC-1D
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE PCM HARNESS
CONNECTOR.**

SEE GENERAL INFO 4.1

MEASURE THE

REPAIR THE OPEN
IS THE RESISTANCE NO S/C POWER SUPPLY

USE AN OHMMETER IN RESISTANCE OF THE
THE FOLLOWING S/C POWER SUPPLYj
STEP. CIRCUIT, PCM TO

BRAKE SWITCH. FIG. 1

BELOW 5.0 OHMS? CIRCUIT, PCM TO
BRAKE SWITCH.*

YES

USING AN OHMMETER,
MEASURE THE S/C

REPAIR THE SHORT
IS THE RESISTANCE YES TO GROUND IN THE

POWER SUPPLY
CIRCUIT TO GROUND.
FIG. 2

BELOW 5.0 OHMS? S/C POWER SUPPL
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

LEFT SIDE

POWERTRAIN RLOFF . %
CONTROL CLOCKSPRING = o ]| B
[=3
IZ S/C SWITCH SIGNAL RD/AG %
E SENSOR GROUND BK/LB '%:
«
=
arounp | | F
e Jislvilny N FIGHT SIDE
PARK/NCUTRAL
EWET’ ITT_H UACUUMLINE _ UO'é
o S I [ RESERVIOR
VEHIOLE $PEED = |"_ >
E SENSOR SIGNAL ey GI%SSF\ID” ’_S"ECA_BLE_ 5
=== BODY
E ERAKE SWITCH SENSE WT/PK ! l ‘!_ .
E S/C VAC SOL CONTRO . TN/RD : IE 2 . S/EBQ:EKE ERTEKE
SWITCH
E S/C VENT $OL CONTROL L&/RD 9 OUTPUT LAMPS
BRAKE
?SPEED GONTROL I-#D
VAGUUM SOLENOID
S/C POWER SUPPLY YL/RD
g GROUND_ FUSED
= B+
80b4fab1
SPEED CONTROL
SWITCH CONNECTOR
/) -
B NOTE: THE CAVITY LOCATION
A OF THE CIRCUIT MAY VARY.
CAV |COLOR| FUNCTION
A DG | GROUND
B WT | S/C SWITCH SIGNAL
FIG. 1 80b4fb57
PN
SPEED CONTROL T
SWITCH CONNECTOR T ///jT o
< = -
>y 7 P
"

A N
NQTE: The cavity location of
the circuit may vary.

DG | GROUND

CAV |COLOR| FUNCTION
A
B WT | S/C SWITCH SIGNAL

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

CAV |COLOR| FUNCTION
41 | RD/LG | S/C SWITCH SIGNAL

FIG. 2 80b4dfbs8
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TEST SC-2A

Perform TEST SC-1A Before Pro

ceeding

CHECKING SPEED CONTROL ON/OFF SWITCH

SEE GENERAL INFO 4.7

SWITCH VOLTAGE.

ABOVE 4.0 VOLTS?

KEY ON, WITH THE
START TEST DRB, READ THE DOES THE DRB YES CONTINUE TEST
SC-2A. SPEED CONTROL —> DISPLAY SC/SW SC-2A ON THE
SWITCHVOLTAGE. ABOVE 4.0 VOLTS? NEXT PAGE.*
NO
DISCONNECT THE SPEEL
CONTROL ON/OFF/SET WITH THE DRB, READ DOES THE DRB YES REPLACE THE SPEED
SWITCH.** —>{ THE SPEED CONTROL ——> DISPLAY SC/ISW  ——> CONTROL ON/OFF/SHT

SWITCH.*

NO

HARNESS CONNECTOR.*
SEE GENERAL INFO 4.1

FROM S/C SW TO GND.
FIG. 1

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/ISW ——> RESUME/COAST/CANCEL
CONNECTOR.**SEE SWITCH VOLTAGE. ABOVE 4.0 VOLTS? SWITCH.*
GENERAL INFO 4.7
NO
KEY OFF, DISCONNECT USING AN OHMMETER, REPAIR THE SPEED
THE POWERTRAIN MEASURE THE S/C IS THE RESISTANCE YES CONTROL SWITCH
CONTROL MODULE [——> SWITCH SIGNAL CKT —> BELOW 5.0 OHMS? ——> SIGNAL CIRCUIT FOR

A SHORT TO
GROUND.*

NO

WAIT ONE MINUTE.

CKT AND SENSOR
GROUND. FIG. 1

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 THE IS THE RESISTANCE YES CONTROL SWITCH
OFF —> S/C SWITCH SIGNAL —> BELOW 5.0 OHMS? —> SIGNAL CKT SHORTED

TO THE SENSOR
GROUND CKT.*

NO

POWERTRAIN CONTROL|

REPLACE THE
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

SPEED CONTROL
SWITCH CONNECTOR

NOTE: THE CAVITY LOCATION

OF THE CIRCUIT MAY VARY.
CAV |COLOR| FUNCTION
A DG | GROUND
B WT | S/C SWITCH SIGNAL

FIG. 1

80b4fb57
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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
SWITCH.**
SEE GENERAL INFO 4.7

CONTROL ON/OFF/SET

KEY ON. USING A THE S/C SWITCH REPAIR THE S/C
VOLTMETER, MEASURE CONNECTOR TO A IS VOLTAGE ABOVE ES SWITCH SIGNAL
THE VOLTAGE OF THE GOOD GROUND. 6.0 VOLTS? CIRCUIT SHORTED TP
S/C SWITCH SIGNAL VOLTAGE.*

CIRCUIT FROM... FIG. 1

NO
TURN THE IGNITION USING AN OHMMETER,

MEASURE THE SENSOR

IS THE RESISTANCE NQ REPAIR THE OPEN

GROUND CKT TO BELOW 5.0 OHMS? SENSOR GROUND
GROUND. CIRCUIT.*
WAIT ONE WAIT. FIG. 1
YES
CONNECT A JUMPER DOES THE DRB
BETWEEN THE S/C SW KEY ON. WITH THE DISPLAY S/C SWITCH YES REPLACE THE SPEED
SIGNAL AND GROUND. DRB, READ THE S/C IS LESS THAN 1.0 CONTROL ON/OFF/SET
SW VOLTAGE. VOLT? SWITCH.*
FIG. 1
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 SPEED CONTROL RESUME SWITCH

Perform TEST SC-1A Before Proceeding

LEFT SIDE
POWERTRAIN o2t P
CONTROL CLOCKSPRING ~ ‘ol @
MODULE g
i
E S/C SWITCH SIGNAL RD/LG ¢ g
£
E SENSOR GROUND BK/LE rant Lo ,3
CANTEL £ &0
5 JVIERCTEL _L._ é
GROUND EEEE L = g
TO OTHER
copy | SINSORS I RIGHT SIDE
PARK/NCUTRAL
E POSITION SWITCH SENSE SWITCH ;g%ﬂé"é
UACUUMLINE | VACUUM
W1/OH l [F==—====7 FESERVIOR [ )
VEHICLE SPEED = |
E SENSOR SISNAL - GgSSEID“ SCCABE [T THROTILE
|| = = 7 Tcam BODY
E ERAKE SWITCH SENSE WT/PK Tl
S/C VAC SOL CONTRO _ TN/RD, Ll _OBRD TO
=] 5 S | b
=
E S/C VENT SOL CONTROL L&/RD 090 CUTPUT
BRAKE
GROUNC| by =y g8 | SWITCH
= SPEED GONTROL D
VACUUM SOLENOID ol el iy
E S/C POWER SUPPLY YL/AD | |
GROUND | ¢ 5en,
= B+
80bdfabl
SPEED CONTROL
SWITCH CONNECTOR
1) P
B NOTE: THE CAVITY LOCATION
A OF THE CIRCUIT MAY VARY.
CAV |COLOR| FUNCTION
A DG | GROUND
B WT | S/C SWITCH SIGNAL
80bdfbs7

FIG. 1
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TEST SC-3A | CHECKING SPEED CONTROL RESUME SWITCH

Perform TEST SC-1A Before Proceeding

DISCONNECT THE S/C
COAST/RESUME SWITCH
HARNESS CONNECTOR.**

START TEST
SC-3A.

SEE GENERAL INFO 4.7

CONNECT A JUMPER

DOES THE DRB

BETWEEN THE S/C SW WITH THE DRB, READ DISPLAY S/C SWITCH| YES REPLACE THE SPEED
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, FROM THE S/C
USING AN OHMMETER, COAST/RESUME

MEASURE THE CONNECTOR TO A
RESISTANCE OF THE GOOD GROUND.
GROUND CIRCUIT... FIG. 1

REPAIR THE OPEN
IS RESISTANCE YES S/C SW SIGNAL
BELOW 5.0 OHMS 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

Perform TEST SC-1A Before Proceeding

CHECKING THE BRAKE SWITCH SENSE

LEFT SIDE

POWERTRAIN P P
CONTROL CLOCKSPRING s |
MODULE Lal B

8
41 LLS/C SWITCH SIGNAL RD/LG ¢ 2
E SENSOR GROUND BK/LB 3
e
&0
=
GROUND §
TSQSSTSFEQ FIGHT SIDE
BK/PK. =
PARK/NCUTRAL TH"‘S"“A?ISQFTGE VAGLUM
E POSITION SWITCH SENSE SOURCE
MACUUMLINE [ VACUUM
W1/OH l [F==—====7 FESERVIOR [ )
VEHICLE SPEED = |
E SENSOR SIGNAL i G%ﬁﬁ ol SCCARE _[TE| THROTILE
I I AN BODY
E ERAKE SWITCH SENSE WT/PK, Ll
|| DBRD -
8/C VAC SOL CONTRO _ TN/RD 5/C BRAKE
|:55 A “siren EEI\?EE
CUTPUT 2
E S/C VENT SOL CONTROL L&/RD 900
BRAKE
:“::ﬁl: LAMP
GROUNC by =y g8 | SWITCH
= SPEED GONTROL D
VACUUM SOLENOID el
E S/C POWER SUPPLY YL/AD | |
GROUND | \iep
= B+
80bdfabl

BRAKE LAMP

SWITCH CONNECTOR

1
6

CAV|[COLOR| FUNCTION
1 |WT/PK| BRAKE SWITGH SENSE
2 | BK/LG | GROUND
3 | YL/RD | S/C POWER SUPPLY
4 | DB/RD| S/C BRAKE SWITCH OUTPUT
5 |WT/TN| BRAKE LAMP SWITCH OUTPUT
6 |PK/DB | FUSED B(+)

FIG. 1

80b27d12
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TEST SC-4A | CHECKING THE BRAKE SWITCH SENSE

Perform TEST SC-1A Before Proceeding

WHILE OBSERVING
THE DRB DISPLAY,
PRESS THE COAST
SWITCH SEVERAL

START TEST
SC-4A.

DOES THE DRB
DISPLAY COAST NQ REPLACE THE COAST
—> SWITCH "PRESSED" ——> SWITCH.*

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 BRAKE KEY ON, USING A
SWITCH HARNESS VOLTMETER, MEASURE
CONNECTOR.** ——> THE VOLTAGE OF THE
BRAKE SWITCH
SEE GENERAL INFO 4.7 SENSE...
CIRCUIT AT THE
BRAKE SWITCH IS THE VOLTAGE NO CONTINUE TEST
CONNECTOR. ABOVE 10.0 VOLTS? SC-4A ON THE
NEXT PAGE.
FIG. 1
YES
CONNECT A JUMPER
BETWEEN THE BRAKE WITH THE DRB, REAL DOES THE DRB ES REPLACE THE BRAKE
SWITCH SENSE AND ——>| THE BRAKE SWITCH——> DISPLAY BRAKE SW SWITCH.*
GROUND IN BRAKE INPUT STATUS. "RELEASED"?
SWITCH CONN. FIG. 1
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

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

62
CAV|COLOR]| FUNCTION
5 | YL/RD | S/C POWER SUPPLY
50 | BK/TN | GROUND
62 | WT/PK | BRAKE SWITCH SENSE
BRAKE
LAMP SWITCH
CONNECTOR
CAV|COLOR| FUNCTION
1 |WT/PK| BRAKE SWITCH SENSE
o | BK/LG | GROUND
3 | YL/RD | S/C POWER SUPPLY
4 | DB/RD| S/C BRAKE SWITCH QUTPUT
5 |WT/TN| BRAKE LAMP SWITCH OUTPUT
6 |PK/DB | FUSED B(+)

FIG. 1

80b27428
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TEST SC-4A

CONTINUED - CHECKING THE BRAKE SWITCH SENSE

TEST SC-4A KEY OFF, DISCONNECT
CONTINUED FRO THE POWERTRAIN IS ANY TERMINAL YES REPAIR AS
THE PREVIOUS CONTROL MODULE DAMAGED, PUSHED NECESSARY .*
PAGE. HARNESS CONNECTOR.** OUT OR MISWIRED?
SEE GENERAL INFO 4.1
NO
USING AN OHMMETER, AT PCM CONNECTOR REPAIR THE BRAK|
MEASURE THE TO GROUND. IS THE RESISTANCE YES SWITCH SENSE
RESISTANCE OF THE BELOW 5.0 OHMS? CIRCUIT, SHORTED
BRAKE SWITCH SENSE TO GROUND.*
CIRCUIT... FIG. 1
NO
MEASURE THE BRAKE
USE AN OHMMETER IN SWITCH SENSE CKT. IS THE RESISTANCE YES REPLACE THE

THE FOLLOWING
STEP.

FROM THE PCM TO
THE BRAKE SWITCH.
FIG. 1

BELOW 5.0 OHMS?

POWERTRAIN CONT
MODULE.*

NO

REPAIR THE OPEN
BRAKE SWITCH SENSE
CIRCUIT.
BRAKE SWITCH TO
PCM.*

ROL

*Perform Verification TEST VER-4A.

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

CHECKING FOR A SPEED CONTROL DENIED MESSAGE

Perform TEST SC-1A Before Proceeding

NOTES
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TEST SC-5A | CHECKING FOR A SPEED CONTROL DENIED MESSAGE

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 “output” status. Road test the vehicle at speeds over 55 kmh (35 mph) and
attempt to set the speed control. The following items will not allow the speed control to set. The last
or most recent cause for speed control not to set is indicated by the “Denied” status.

Denied Message
ON/OFF

SPEED
RPM

BRAKE

P/N

RPM/SPD
SOL FLT

The powertrain control module does not see an “ON” signal from the switch
at cavity 41.

The vehicle speed as seen by the powertrain control module at cavity 66 is
not greater than 50 kmh (30 mph).

The engine rpm is excessive high.

The brake switch sense circuit is open indicating to the powertrain control
module that the brakes are applied. The sense circuit, cavity 62 of the PCM,
is grounded through the brake pedal switch when the brakes are released.

The park/neutral switch sense circuit is grounded indicating to the powertrain
control module that the transmission is not in gear. The sense circuit, cavity
76 of the PCM, is grounded through the Transmission Range Sensor when
the transmission is in park or neutral.

The PCM senses excessive engine rpm for a given vehicle speed.

The powertrain control module senses a servo solenoid circuit trouble code
that is maturing or set in memory.
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TEST CH-1A

CHARGING SYSTEM NO CODE TEST
Perform TEST DTC Before Proceeding

POWERTRAIN
CONTROL
MODULE

FUSIBLE
L
TO ASD

RELAY

ASD RELAY

E DG/OR|

TO
BATTERY

RD

BK/GY
FUSED
B(+)

OR/DG
OUTPUT —

DG
GENERATOR FIELD
DRIVER

Ifj -

GENERATOR

80b4bsdb

CASE
GROUND

GENERATOR

CAV

FUNCTION

wWN =

GENERATOR FIELD DRIVER
ASD RELAY OUTPUT
B(+)

FIG. 1

80bBeffa

GENERATOR

CASE
GROUND
CAV | COLCR | FUNCTION
1 | DG | GENERATOR FIELD DRIVER
2 | OR/DG | ASD RELAY OUTPUT
3 | BK/GY | B(+)
FIG. 2

80h6effa
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TEST CH-1A

CHARGING SYSTEM NO CODE TEST
Perform TEST DTC Before Proceeding

START TEST
CH-1A.

BATTERY CONDITION
MUST BE VERIFIED
PRIOR TO THIS TEST

INSPECT THE

GENERATOR BELT
TENSION AND
CONDITION.

IS THE GENERATOR NO REPAIR AS
BELT OK? —> NECESSARY .*
YES

START ENGINE. WITH

WITH THE DRB,

THE DRB, SET THE RETURN THE ENGINE ARE THERE ANY YE$ PERFORM
ENGINE SPEED TO —> TOIDLE SPEED AND CHARGING SYSTEM DTC TEST
1600 RPM FOR 30 READ CODES. TROUBLE CODES?
SECONDS.
NO
BACKPROBE THE
TURN IGNITION ON. WITH THE DRB, USE A VOLTMETER IN GENERATOR FIELD DR
(ENGINE OFF) —> ACTUATE THE THE FOLLOWING —> TERMINAL AT THE
GENERATOR FIELD. STEPS. BACK OF THE
GENERATOR. FIG. 1
NOTE: THE VOLTAGE WHILE MONITORING TH WAS THERE ANY REPAIR THE WIRE
SHOULD CYCLE FROM DRB, WIGGLE THE INTERRUPTION IN YE$ WHERE WIGGLING
LOW TO HIGH AT THE ——> FIELD TERMINALS BACK——> THE NORMAL CYCLE ——> INTERRUPTED THE

GEN FIELD DRIVER
TERMINAL.

TO THE PCM AND ASD|
RELAY.

BETWEEN LOW ANL
HIGH VOLTAGE?

*

VOLTAGE CYCLE|

NO

WITH THE DRB, READ
TROUBLE CODES.

ARE THERE ANY

YES

PERFORM

CHARGING SYSTEM
TROUBLE CODES?

DTC TEST.

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
27k GENERATOR
2
3
CASE
GROUND
CAV|GOLOR| FUNCTION
1 | DG | GENERATOR FIELD DRIVER
o |OR/DG | ASD RELAY OUTPUT
3 |BK/GY | B(+)
80bGeffa
FIG. 1
350
GENERATOR
CASE
GROUND
CAV | COLOR | FUNCTION
1 | DG | GENERATOR FIELD DRIVER
> | OR/DG | ASD RELAY OUTPUT
3 | BK/GY | B (+) 80h6effa

FIG. 2
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TEST CH-1A | CONTINUED - CHARGING SYSTEM NO CODE TEST

TEST CH-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

USE A VOLTMETER If
THE FOLLOWING
STEP.

CONNECT THE METER
BETWEEN THE GEN
> (12V) B(+) TERMINAL
AND THE BATT (+)
SIDE. FIG.1 OR2

CAUTION: ENSURE
ALL WIRES ARE
CLEAR OF THE —> START THE ENGINE.
ENGINE’'S MOVING

REPAIR THE B(+)
IS THE VOLTAGE YE$ CIRCUIT FOR HIGH

—>| ABOVE 0.4 VOLT? |—>| RESISTANCE BETWEE
THE GENERATOR AND

VOLTAGE READINGS.

PARTS. THE BATTERY.*
NO
IGNITION KEY OFF. MEASURE BETWEEN THE
USE A VOLTMETER IN GENERATOR CASE AND
THE FOLLOWING —> BATTERY (-) SIDE.
FIG.1 OR 2
CAUTION: ENSURE REPAIR THE 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
IGNITION ON,ENGINE
OFF. WITH THE DRB, USING A VOLTMETER,
READ THE BATTERY ——> MEASURE THE
VOLTAGE AND BATTERY VOLTAGE.
RECORD.
RECORD SECOND
VOLTAGE READING. IS VOLTAGE YE$
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

POWERTRAIN CONTROL
MODULE CONNECTORS

CAV | COLOR | FUNCTION
10 | BK/TN | GROUND

20 | CB/WT | FUSED IGNITION SWITCH OUTPUT
46 | RD/WT | FUSED B(+)

47 | BK/WT | GROUND

50 | BK/TN | GROUND

61 | VI/WT | 5-VOLT SUPPLY

FIG. 1

80b1b344
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TEST CH-1A | CONTINUED - CHARGING SYSTEM NO CODE TEST

TEST CH-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

KEY OFF, DISCONNECT
THE POWERTRAIN
CONTROL MODULE

HARNESS CONNECTOR.%

SEE GENERAL INFO 4.1

USING A VOLTMETER,
MEASURE THE FUSED
B(+) AT THE PCM.

FIG. 1

IS THE VOLTAGE
WITHIN ONE VOLT OF YES REPLACE THE
THE DRB RECORDED POWERTRAIN CONTROL|
READING? MODULE.*
NO

REPAIR THE B(+)
CIRCUIT FOR HIGH
RESISTANCE BETWEEN
THE PCM CAVITY 46
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 DTC TEST Before Proceeding

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. 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.

NOTE: If the engine will not crank or cranks but will not run, be sure to check the SKIM 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: The battery must be fully charged before performing any test in this manual. If the
battery is low, charge the battery and then attempt to start vehicle by cranking the engine for
15 seconds 3 consecutive times. This will allow any Trouble Codes to set that may have been
erased due to a dead battery. Read trouble codes with the DRB. If any trouble codes are
present, they must be repaired before continuing with the No Start diagnostics.

Below you will find a list of recommended procedures to correct a no start problem. Start with Test
NS-1A and it will guide you through the No Start Procedures. If you have a symptom and would like
to perform only the test that correlates to that symptom, refer to the list below for the appropriate test
procedures.

Qualifying a “No Start Condition”. . . ... ... . NS-1A
Checking FUel System . ... .. .. e NS-2A
Checking Engine Mechanical Systems . .......... ... . . . . . . i e NS-3A
Repairing LOW FUEl PressUre. . . ... e e e e NS-4A
Repairing Fuel PUMD . .. ... e NS-5A
Repairing a “No Response” Condition . ........... .t e NS-6A
Checking Idle Air Control Motor Operation . ........... .. . . i i NS-7A
Repairing a Start and Stall Condition . ........... .. ... . . . NS-8A
Repairing a No Crank Condition . ........... . . . . . i i NS-9A

Always look for any Technical Service Bulletins that may relate to a No Start condition.
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TEST NS-1A | QUALIFYING A NO START CONDITION

Perform TEST NS SEL Before Proceeding

POWERTRAIN
CONTROL
MODULE TN/YL
CMP Sensor Signal 5V
33
OR
a4 8V Supply °
GY/BK.
2 CKP Senscr Signal 5V
43
CRANKSHAFT /"~ dih
POSITION
SENSOR
BK/LB CAMSHAFT
Sensor Ground POSITION
SENSOR
80b27c75
FIG. 1
TYPICAL DRB SCREEN
— - —INPUT/OUTPUT - - -
CURRENT FUEL SHUTOF : NONE
HISTORY FUEL SHUTOF : NONE
VEH THEFT SECURITY : FUEL ON
VEH THEFT STATE : NOT SEEN
CURRENT CKP STATE . PRESENT
CURRENT CMP STATE : PRESENT
CURRENT SYNC STATE : IN SYNC
HISTORY OF SYNC : NOT LOST
FUEL SYSTEM STATUS : OPEN LOOP
1 of 31 ltems ENGINE
#1 #2 #3

20b29id6
FIG. 2

562




TEST NS-1A

Perform TEST NS SEL Before Proceeding

QUALIFYING A NO START CONDITION

START TEST
NS-1A.

NOTE: ADDRESS ALL
TROUBLE CODES
BEFORE CONTINUING

NOTE: ENSURE PCM

CHECK SECONDARY
INDICATORS WHILE

CONNECTORS ARE  ——> CRANKING THE ENGINE
SECURE FOR ADDITIONAL
INFORMATION.
ATTEMPT TO CRANK WAS THE ENGINE NO PERFORM TE!
THE ENGINE. ABLE TO CRANK? NS-9A.
YES
WITH THE DRB IN
INPUT/OUTPUT CRANK THE ENGINE
DISPLAY, MONITOR —>{ FOR AT LEAST 15
THE CURRENT CMP SECONDS.
AND CKP STATES.
REFERENCE: TYPICAL DOES THE DRB
DRB SCREEN. DISPLAY CURRENT NQ PERFORM TE
CKP STATE TC-40A.
"PRESENT" WHILE
FIG. 2 CRANKING?
YES
DOES THE DRB
DISPLAY CURRENT NO PERFORM TES
CAMSHAFT STATE TC-1A.
"PRESENT" WHILE
CRANKING?
YES
DOES THE DRB
DISPLAY CURRENT NO PERFORM TES

SYNC STATE "IN
SYNC" WHILE
CRANKING?

NS-8A.

YES

CONTINUE TEST

NS-1A ONTHE

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

POWERTRAIN
CONTROL

DG/OR

MODULE I

6

21

! AUTO
SHUTDOWN
RELAY
TO
ASD INJ/COIL INJECTORS
FUSE FUSE AND
30 AMP DGLS 20 AMP MTV SOLENOID
-\ _ro |
TN/RD Cail
#1
TN/OR Coil
#3
TN/DG Cail + CAPACITCR
45 L NO. 1
TN/PK Coil L_
#2 -
TN/LG Coil + CAPACITOR
#4 - NC. 2
TN/LE Coil L
#6 —
80b57438

COIL ON PLUG

TYPICAL

CAV | COLOR | FUNCTION
1 | DG/LG | FUSED ASD RELAY FEED
2 | TN/RD | COIL ON PLUG DRIVER #1

FIG. 1

80b27¢76
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TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT EACH COIL
ON PLUG CONNECTOR.}

SEE GENERAL INFO 4.2

*

TURN IGNITION ON.

WITHA 12 VOLT TEST

DID THE TEST LIGHT

LIGHT, CHECK THE ASD ILLUMINATE AT EACH |NO PERFORM TEST
WITH THE DRB, RELAY OUTPUT CIRCUIT COIL ON PLUG NS-1B.
ACTUATE THE ASD AT EACH COIL ON PLUG CONNECTOR?
RELAY. CONN. FIG. 1
YES

STOP ACTUATION.
USE A TEST LIGHT
FOR THE NEXT STEP.

T

CONNECT ONE END O
THE TEST LIGHT TO
COIL ON PLUG

DRIVER #1
CIRCUIT...

AND THE OTHER END
TO THE FUSED ASD
RELAY FEED CKT AT
HARNESS CONN.
FIG. 1

OBSERVE TEST LIGHT]

WHILE CRANKING
ENGINE.

REPEAT TEST FOR
EACH COIL ON PLUG
DRIVER CIRCUIT.

DID THE TEST LIGHT
FLASH ON AND OFF
AT EACH COIL ON

USING THE SCHEMATIC,
O REPAIR THE EFFECTED

Z

DRIVER CIRCUIT(S)

PLUG DRIVER FROM COIL TO PCM.
CIRCUIT? IF OK, REPLACE PCM.*
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
2.7L %EG/RTUBE Q \J ]
, - IGNITION COILS
““h
‘
l....-..f;;sig\
AIR TUBE
/ __—$—EGRTUBE
FIG. 1
3.5L

80b34e18




TEST NS-1A

CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

REMOVE THE COIL ON
PLUST SPARK PLUG
#1.

FIG.1 OR2

CONNECT A SPARK
TESTERTO COIL ON
PLUG AND A GOOD
ENGINE GROUND.
FIG. 3

CAUTION: COIL
DAMAGE MAY OCCUR
IF SPARK TESTER IS
NOT PROPERLY
GROUNDED.

WHILE CRANKING THE NOTE: CONSIDER 1
ENGINE FOR 10 OR 2 SPARKS AS A IS THERE GOOD NO CONTINUE TEST
SECONDS, WATCH FOR NO SPARK SPARK? NS-1A ON THE
SPARK. CONDITION. NEXT PAGE.
YES
REPEAT ABOVE TEST
RECONNECT #1 COIL PROCEDURE FOR THE IS THERE GOOD N( CONTINUE TES
ON PLUG. REMAINING SPARK SPARK AT ALL NS-1A ON THE
PLUG COILS. COILS? NEXT PAGE.
FIG.1 OR2

YES

PERFORM TEST

NS-2A.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-1A | CONTINUED - QUALIFYING A NO START CONDITION

COIL ON PLUG
TYPICAL

80b4b73a

FIG. 1
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TEST NS-1A | CONTINUED - QUALIFYING A NO START CONDITION

TEST NS-1A
CONTINUED FRO
THE PREVIOUS
PAGE.

DISCONNECT #1 COIL

SEE GENERAL INFO 4.2

ON PLUG CONNECTOR|

WITH AN OHMMETER,
TEST THE RESISTANCE

BETWEEN COIL PRIMARY,
TERMINALS.
FIG. 1

REPEAT ABOVE TEST
PROCEDURE ON

IS THE RESISTANCE NO REPLACE THE
BETWEEN 0.3 AND IGNITION COIL.*
0.7 OHMS?
YES
DID ALL COILS HAVE | NO REPLACE AS
ACCEPTABLE NECESSARY .*

REMAINING COILS.

RESISTANCE VALUES?

YES

TEST COMPLETE.*

*Perform Verification TEST VER-1A.

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

Perform TEST NS-1A Before Proceeding

QUALIFYING A NO START CONDITION

POWERTRAIN
coNTROL _ DG/OR

T o
SHUTDOWN
T RELAY

TO

MODULE I

ASD INJ/COIL INJECTORS
FUSE FUSE AND
30 AMP DELG 20 AMP MTV SOLENOID

o} >\ _ro -

6 i .
» TN/RD (;:;)1" | &
TN/OR Coil
#3
*—

2

TN/DG

Coil

TN/PK

#5

TNILG

#2

Coil ;
—

CAPACITOR
LN

Coil

piniaiaiois

TN/LB

#a 9

#6

— JIT

CAPACITOR
J—+ NC. 2

80b57438

POWER
DISTRIBUTION
CENTER 20 AMP
|_—028SR
g [T———_ 20 AMP
I INJ/COIL
30 AMP
° ASD
’
i (k)
c
A
EEII] =
; 80b573bc
FIG. 1
POWER ASD RELAY
DISTRIBUTION CONNECTOR
CENTER
CAV | COLOR [ FUNCTION
A (86) | RD/WT | FUSED B(+)
B (30) | RD/WT | FUSED B(+)
C(85)| DB/YL | AUTO SHUTDOWN RELAY CONTROL
D (87) | DG/OR | AUTO SHUTDOWN RELAY OUTPUT

FIG. 2

80b4fbaf
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TEST NS-1B | QUALIFYING A NO START CONDITION

Perform TEST NS-1A Before Proceeding

START TEST
NS-1B.

REMOVE AND INSPECT
THE 20 AMP INJ/COIL
STOP ACTUATION. FUSE IN PDC.

FIG. 1

REPAIR THE ASD RELA
ISTHE 20 AMP FUSE NO OUTPUT CKT SHORTED

GOOD? TO GROUND BETWEEN
THE 20 AMP INJ/COIL
FUSE AND THE COILS.*

YES

REPLACE THE
ORIGINAL FUSE.

WITHA 12 VOLT TEST

REPAIR THE OPEN

WITH THE DRB, LIGHT, CHECK THE ASD DID THE TEST LIGHT | NO CKT FROM ASD RLY
ACTUATE THE AUTO RLY OUTPUT AT 20 AMF ILLUMINATE? TO 20 AMP INJ/COIL
SHUTDOWN RELAY. INJ/COIL FUSE . FUSE.*

FIG. 2
YES

REPAIR THE OPEN

CKT FROM 20 AMP

INJ/COIL FUSE TO
COILS.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-2A | CHECKING FUEL SYSTEM

Perform TEST DTC Before Proceeding

TYPCIAL DRB SCREEN

— ——INPUT/ OUTPUT - — -

CURRENT FUEL SHUTOF : NONE
HISTORY FUEL SHUTOF : NONE
VEH THEFT SECURITY : FUEL ON
VEH THEFT STATE : NOT SEEN
CURRENT CKP STATE  : PRESENT
CURRENT CMP STATE : PRESENT
CURRENT SYNC STATE : IN SYNC

HISTORY OF SYNC . NOT LOST
FUEL SYSTEM STATUS : OPEN LOOP
1 of 31 ltems ENGINE

#1 #2 #3

&0b29fd6

FIG. 1
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TEST NS-2A

CHECKING FUEL SYSTEM
Perform TEST DTC Before Proceeding

START TEST
NS-2A.

ENSURE THE
THROTTLE CABLES
ARE NOT HOLDING
THE THROTTLE OPEN.

IS THE THROTTLE
HELD OPEN?

YES

REPAIR THE
CONDITION THAT
HOLDS THE THROTTL

BODY OPEN.*

LILLI

NO

WITH THE DRB, READ
THROTTLE POSITION
SENSOR VOLTAGE.

WITH THE DRB, READ
THE VEHICLE THEFT
SECURITY SYSTEM
STATUS.

FIG. 1

IS THE VOLTAGE YES PERFORM TEST
ABOVE 1.2 VOLTS? NTC-7A.
NO
DOES THE DRB YES CONTINUE TES

DISPLAY "FUEL ON"?

NS-2A ON THE
NEXT PAGE.

NO

PERFORM VEHICLE
THEFT SECURITY
SYSTEM TEST IN THE
BODY DIAGNOSTIC
PROCEDURES MANUAL.*

IF BODY
DIAGNOSTICS DO NOT
FIND A PROBLEM
WITH THE THEFT
ALARM...

REPLACE THE
POWERTRAIN CONTROL
MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-2A | CONTINUED - CHECKING FUEL SYSTEM

Perform TEST NS-2A Before Proceeding

2.7L ’—fﬁl%\\;[ S

of‘l
@ }%‘
1| K\
300G
) Y|k
(ﬁ &
/ @ @
IGNITION COILS| |/§
[—/'—!-'-l : \
3.5L

FUEL SYSTEM PRESSURE
SPECIFICATIONS

Note: Use the DRB tester to actuate the ASD Fuel

System Test.
Body Engine Fuel Pressure
LH Body ALL 48 PSI +/- 2 PSI

80b27c87

FIG. 3
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TEST NS-2A

Perform TEST

NS-2A Before Proceeding

CONTINUED - CHECKING FUEL SYSTEM

TEST NS-2A

WITH THE DRB,

CONTINUED FRO ACTUATE THE ASD IS THE FUEL PUMP NO PERFORM TE
THE PREVIOUS FUEL SYSTEM TEST ——> OPERATING? NS-5A.
PAGE. AND CHECK FOR FUEL
PUMPOPERATION.
YES
WARNING: THE FUEL KEY OFF. USING THE
SYSTEM MUST BE APPROPRIATE
OPENED AND MAY BE ——>f SERVICE MANUAL
UNDER HIGH PRESSURE RELIEVE FUEL
SEE GENERAL INFO 9.1 PRESSURE AND...
CONNECT A FUEL NOTE: FOR THE 2.7L,
PRESSURE GAUGE RECOMMENDED TOOL (IS
(C-4799-B) TO THE —>{ 6539. USE BETWEEN
FUEL RAIL. THE FUEL RAIL AND
FIG.1 OR2 CHASSIS SUPPLY LINE.
NOTE: THE FUEL
TANK MUST BE AT
LEAST 1/4 FULL FOR
THE FOLLOWING
TESTS.
TURN IGNITION ON. IS THE FUEL
READ THE FUEL PRESSURE ABOVE YES REPLACE THE FUEL
WITH THE DRB, —> PRESSURE GAUGE. — SPECIFICATION? —> PRESSURE
ACTUATE THE ASD REGULATOR/FILTER.*
FUEL SYSTEM TEST. FIG. 3
NO
IS THE FUEL
PRESSURE BELOW YES| PERFORM TES
SPECIFICATION? NS-4A.
FIG. 3
NO
ATTEMPT TO START DID THE VEHICLE YES PERFORM TES
STOP ACTUATION. —> VEHICLE. —> START & STALL NS-7A.
REPEATEDLY?
NO

THE FUEL SYSTEM
PRESSURE CHECKS OK
AT THIS TIME.

PERFORM TEST
NS-3A.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-3A | CHECKING THE ENGINE MECHANICAL SYSTEMS

Perform TEST NS-2A Before Proceeding

AR

LOOK FOR
WET FUEL

0860503

FIG. 1
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TEST NS-3A | CHECKING THE ENGINE MECHANICAL SYSTEMS

Perform TEST NS-2A Before Proceeding

REMOVRLL SPARK

START TEST PLUGS & INSPECT

ARE THE SPARK PLUG ES CLEAN THE SPARK

NS-3A. THE TIPS FOR WET TIPS WET? PLUGS.*
FUEL.
FIG. 1
NO
USING THE SERVICE
MANUAL PROCEDURES, IS THE ENGINE NQ REPAIR THE ENGINE
CHECK ENGINE COMPRESSION WITHIN AS NECESSARY .*
COMPRESSION. SPECIFICATIONS?
YES
USING THE SERVICE
MANUAL PROCEDURES, IS VALVE TIMING NO REPAIR THE VALVE
CHECK THE ENGINE WITHIN TIMING AS
VALVE TIMING. SPECIFICATIONS? NECESSARY .*
YES
REINSTALL ALL ATTEMPT TO START DOES THE ENGINE YES
DISCONNECTED THE VEHICLE. START AND STAY TEST COMPLETE.*
COMPONENTS. RUNNING?
NO

PERFORM TEST
NS-8A.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-4A

REPAIRING LOW FUEL PRESSURE

FUEL PRESSURE
ADAPTER 6539

80b30880

FIG. 1

;’\\/ EVAP LINES
@

“\mll AKE

\ 7 LINES

T~
SOadBZbS

SPECIAL TOOL C-4799-B

0940403
FIG. 3
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TEST NS-4A | REPAIRING LOW FUEL PRESSURE

START TEST
NS-4A.

WARNING: THE FUEL
SYSTEM MUST BE
OPENED AND MAY BE
UNDER HIGH
PRESSURE.

USING THE
APPROPRIATE
SERVICE MANUAL ——>
RELIEVE FUEL
PRESSURE AND...

REMOVE THE FUEL
PRESSURE GAUGE
AND/OR ADAPTOR

FROM FUEL RAIL.

INSTALL RECOMMENDED
ADAPTER 6539 BETWEEN
FUEL TANK OUTLET AND ——>
CHASSIS FUEL SUPPLY
TUBE. FIG.1 AND 2

CONNECT THE
RECOMMENDED FUE
PRESSURE GAUGE

C-4799-B TO ADAPTER
6539. FIG. 3

IGNITION KEY ON.

RECORD THE FUEL

=

WITH THE DRB, > PRESSURE GAUGE
ACTUATE THE ASD READING.
FUEL SYSTEM TEST.
REPAIR RESTRICTION
IS THE FUEL YES IN CHASSIS FUEL
STOP ACTUATION. PRESSURE AT LEAST | ——> SUPPLY LINE
46 PSI OR HIGHER? BETWEEN FUEL TANK
AND FUEL RAIL.*
NO
USING THE
APPROPRIATE REMOVE THE FUEL IS THE INLET YES REPLACE THE FUEL
SERVICE MANUAL [——> PUMP MODULE. —> STRAINER PLUGGED? ——>| INLET STRAINER.*
RELIEVE FUEL
PRESSURE AND...
NO

REPLACE THE FUEL
PUMP MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.

579

n-—nm+4 HI>»-H0n 0=Z2



nHd4nm—+4 H>»—-Hwn 0OZ2

TEST NS-5A | CHECKING THE FUEL PUMP
Perform TEST NS-2A Before Proceeding
DB/WT DG/WT
Fused Ign Fuel Pump 58515
TO Sw QOutput Relay Output
IGNITION -~
SWITCH
A D BK
(86) (&7) Gnd
FUEL g
POWERTRAIN F{PEUL%T’
CONTROL
MODULE
{85) (30)
BR C B
Fuel Pump RD
74 | _Relay Contral Fused
B{+)
BATTERY
POSITIVE
80b27¢c85
(PART OF) é ’ ’
/
POWER c||O|J|O|
DISTRIBUTION T “ 5 l | | a |
CENTER =
Ll oo | 1| e
FUEL
PUMP 5
RELAY
E
CAV | COLOR | FUNCTION
A(86) | DB/WT | FUSED IGNITION SWITCH OUTPUT
B(30) RD FUSED B(+)
C(85) BR FUEL PUMP RELAY CONTROL
D(87) | DG/WT | FUEL PUMP RELAY QUTPUT

FIG. 1

80bAfbde
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TEST NS-5A

CHECKING THE FUEL PUMP

Perform TEST NS-2A Before Proceeding

START TEST
NS-5A.

WAS IT BRIGHT?

IGNITION KEY OFF. YSING A 12 VOLT TEST REPAIR THE FUSED
DISCONNECT THE FUEL LIGHT, CHECK THE DID THE LIGHT NO| B(+) CIRCUIT FOR
PUMP RELAY .** FUEL PUMP RELAY ILLUMINATE? AN OPEN TO

FUSED B(+) CIRCUIT. SPLICE.*
SEE GENERAL INFO 4.6 FIG. 1
YES
YES CONTINUE TEST

NS-5A ON THE

NEXT PAGE.

NO

REPAIR THE HIGH
RESISTANCE IN THE
CIRCUIT.*

*Perform Verification TEST VER-1A.

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

CONTINUED - CHECKING THE FUEL PUMP

LOCATED UNDER REAR SEAT

//
4@296

s
e
BODY HARNESS %{%/
CONNECTOR . (@ % //\(/
R ~T / e ~,
N
e L / !
o
N - S
ol R A
T
=l
5
CAV [COLOR | FUNCTION
2 | DB |FUELLEVEL SENSOR SIGNAL
7 | DGWT | FUEL PUMP RELAY OUTPUT
8 | BK | GROUND (FUEL PUMP)

80bafh27
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
DISCONNECT THE FUEL
REINSTALL THE PUMP JUMPER HARNESS
ORIGINAL FUEL PUMP ——> CONNECTOR FROM THE|
RELAY. BODY HARNESS .**
IGNITION ON. USING A 12 VOLT TEST
LIGHT, CHECK THE DID THE LIGHT NO REPAIR THE OPEN
WITH THE DRB, —>{ FUEL PUMP RELAY —> ILLUMINATE? —>{ FUEL PUMP RELAY
ACTUATE THE FUEL OUTPUT CIRCUIT. OUTPUT CIRCUIT.*
SYSTEM. FIG. 2
YES

NO REPAIR THE HIGH
WAS IT BRIGHT? —> RESISTANCE IN THE

CONNECT 12 VOLT TEST
LIGHT FROM FUEL PUMP
RELAY OUTPUT TO FUEL|
PUMP GROUND. FIG. 2

CIRCUIT *
YES
DID THE LIGHT NO REPAIR THE OPEN
ILLUMINATE? —> GROUND CIRCUIT.*
YES

NO REPAIR THE HIGH
WAS IT BRIGHT? —> RESISTANCE IN THE
GROUND CIRCUIT.*

YES
RECONNECT FUEL
WITH THE DRB, STOP PUMP JUMPER CONTINUE TEST
THE ACTUATION > HARNESS TO BODY NS-5A ON THE
HARNESS. NEXT PAGE.
FIG. 1
*Perform Verification TEST VER-1A. *Check connectors - Clean / repair as necessary.
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TEST NS-5A | CONTINUED -

CHECKING THE FUEL PUMP

FUEL PUMP
HARNESS
CONNECTOR
4
CAV | COLOR |FUNCTION
1 BK |GROUND (FUEL PUMP)
2 | BK/LG |GROUND (SENSOR)
3 DB |FUEL LEVEL SENSOR SIGNAL
4 | DG/WT |FUEL PUMP RELAY QUTPUT

FIG. 1

3Cbbeff7
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TEST NS-5A

CONTINUED - CHECKING THE FUEL PUMP

TEST NS-5A
CONTINUED FRO
THE PREVIOUS
PAGE.

USING APPROPRIATE
SERVICE MANUAL

DISCONNECT FUEL PUMP
MODULE HARNESS

CRITICAL THAT THE
FUEL PUMP CONNECTOR
HAS A CLEAN TIGHT

CONNECTION.**

PROCEDURE, REMOVE ——>f CONNECTOR.**
FUEL TANK AND...
SEE GENERAL INFO 4.5
CAUTION: IT IS

IGNITION ON. USING A 12 VOLT TEST REPAIR THE OPEN
LIGHT, CHECK THE DID THE LIGHT NO FUEL PUMP RELAY
WITH THE DRB, —>{ FUEL PUMP RELAY —> ILLUMINATE? —>{ OUTPUT CIRCUIT IN
ACTUATE THE FUEL OUTPUT CIRCUIT. THE FUEL PUMP
SYSTEM. FIG. 1 JUMPER HARNESS.*
YES
REPAIR THE HIGH
NO| RESISTANCE IN THE
WAS IT BRIGHT? —> FUEL PUMP OUTPUT
CIRCUIT IN JUMPER
HARNESS.*
YES
CONNECT A 12 VOLT REPAIR THE OPEN
TEST LIGHT FROM THE DID THE LIGHT NO| FUEL PUMP GROUND
FUEL PUMP RELAY ILLUMINATE? —> CIRCUIT IN JUMPER
OUTPUT TO THE HARNESS.*
GROUND. FIG. 1
YES
REPAIR THE HIGH
NO| RESISTANCE IN THE
WAS IT BRIGHT? —>{ GROUND CIRCUIT IN

JUMPER HARNESS.*

YES

REPLACE THE FUEL
PUMP MODULE.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-6A | REPAIRING A "NO RESPONSE” CONDITION

Perform TEST DTC Before Proceeding

2.7L
- THROTTLE

POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/WT | 5-VOLT SUPPLY
TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

FIG. 1

WN =
o
ms)
=
lw)
vy}

80b27572

THROTTLE
POSITION SENSOR
CONNECTOR

CAV | COLOR | FUNCTION

VT/WT | 5-VOLT SUPPLY
OR/DB | TP SENSOR SIGNAL
BK/LB | SENSOR GROUND

WN =

FIG. 2

80b04fa9

POWERTRAIN CONTROL
MODULE CONNECTORS

CAV | COLOR | FUNCTION

10 | BK/TN [GROUND
20 | DBWT |FUSED IGNITION SWITCH OUTPUT
46 | RDWT |FUSED B(+)

47 | BK'WT |GROUND

50 | BK/TN |GROUND

61 | virwT |5-vOLT SUPPLY

FIG. 3

80b27c78
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TEST NS-6A

REPAIRING A "NO RESPONSE” CONDITION
Perform TEST DTC Before Proceeding

EEN

START TEST NOTE: ENSURE PCM DOES THE VEHICLE YES| PERFORM TE
NS-6A. CONNECTORS ARE —> START? NS-6B.
SECURE
NO
DISCONNECT THE TP WITH A VOLTMETER, REPAIR THE HIGH
SENSOR CONNECTOR.** MEASURE THE TP IS THE VOLTAGE YES RESISTANCE IN THE
—> SENSOR 5-VOLT —> ABOVE 6.0 VOLTS? |——> PCM GROUND
TURN IGNITION ON. SUPPLY CIRCUIT. CIRCUITS.*
SEE GENERAL INFO 4.4 FIG.1 OR 2
NO
KEY OFF. DISCONNECT KEY ON. WITHA 12 REPAIR THE OPEN
THE POWERTRAIN VOLT TEST LIGHT, DID THE LIGHT NO FUSED IGN SWITCH
CONTROL MODULE ——> CHECK THE FUSED ——> ILLUMINATE? ——> OUTPUT CKT BETW,|
HARNESS CONNECTOR.*¢ IGN SWITCH OUTPUT PCM & IGN SWITCH
SEE GENERAL INFO 4.1 CKT. FIG. 3 (CHECK FUSE).*
YES
REPAIR THE HIGH
NO| RESISTANCE IN THE
WAS IT BRIGHT? —>  IGNITION SWITCH
OUTPUT CIRCUIT.*
YES
WITHA 12 VOLT TEST
LIGHT, CHECK THE DID THE LIGHT NO REPAIR THE OPEN
FUSED B(+) CIRCUIT. ILLUMINATE? —> FUSED B(+)
CIRCUIT **
FIG. 3
YES
REPAIR THE HIGH
NO| RESISTANCE IN THE
WAS IT BRIGHT? —> FUSED B(+)
CIRCUIT.*

YES

PERFORM TEST
NS-6B.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.

587

n-—nm+4 HI>»-H0n 0=Z2



TEST NS-6B | REPAIRING A "NO RESPONSE” CONDITION

Perform TEST NS-6A Before Proceeding

nHd4nm—+4 H>»—-Hwn 0OZ2

DATA LINK
CONNECTOR

16 8
CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION
YLAT PCI BUS 8 RD/WT | FUSED IGN SW QUTPUT
EK GROUND 14 PK/BK | SCI RECEIVE (TCM}
Bk/LG GROUND 16 PK FUSED B(+)

LG SCI RECEIVE {PCM}
DB SCI TRANSM T (TCM)

=~ @ s

80bGefts8
FIG. 1

POWERTRAIN
CONTROL MODULE
CONNECTOR (C2)

CAV |COLOR| FUNCTION

59 | YLAVT | PCI BUS
65 | DB | SCI TRANSMIT
75 LG | SCI RECEIVE

DATA LINK
CONNECTOR

CAV |COLOR| FUNCTION

YLAT | PCIBUS
LG | SCI RECEIVE
DB | SCI TRANSMIT

~ YN

80b27cB0
FIG. 2
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TEST NS-6B | REPAIRING A "NO RESPONSE” CONDITION

Perform TEST NS-6A Before Proceeding

CONNECTOR (DLC). ——> CONTROL MODULE
HARNESS CONNECTOR.*
SEE GENERAL INFO 4.3 SEE GENERAL INFO 4.1

WAS THE IGNITION TURN IGNITION ON
START TEST ON WHEN THE "NO NQ TO GET A RESPONSE
NS-6B. RESPONSE" MESSAGE ——>
WAS DISPLAYED? TEST COMPLETE.*
YES
DISCONNECT THE DRB KEY OFF. DISCONNECT|
FROM THE DATA LINK THE POWERTRAIN

e

MEASURE THE SCI

REPAIR THE SCI

USE AN OHMMETER IN TRANSMIT CIRCUIT AT IS THE RESISTANCE YES| TRANSMIT CIRCUIT
THE FOLLOWING —> THE DATA LINK —> BELOW 5.0 OHMS? ——> FOR A SHORT TO
CONNECTOR TO GROUNDO GROUND.*
FIG. 1
NO

MEASURE THE SCI
RECEIVE CIRCUIT AT
THE DATA LINK

REPAIR THE SCI
IS THE RESISTANCE YES RECEIVE CIRCUIT
BELOW 5.0 OHMS? —> FOR A SHORT TO

CONNECTOR TO GROUND
FIG. 1

GROUND.*

NO

MEASURE THE
RESISTANCE OF THE
SCI TRANSMIT

IS THE RESISTANCE NO REPAIR THE OPEN
BELOW 5.0 OHMS? ——> SCI TRANSMIT

CIRCUIT.
FIG. 2

CIRCUIT.*

YES

MEASURE THE
RESISTANCE OF THE

IS THE RESISTANCE NO | REPAIR THE OPEN IN

SCI RECEIVE
CIRCUIT.

BELOW 5.0 OHMS? ——> THE SCI RECEIVE
CIRCUIT.*

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 A "NO RESPONSE” CONDITION

DATA LINK
CONNECTOR

16 8
CAV | COLOR | FUNCTION CAV | COLOR | FUNCTION
Z YLAVT PCI BUS a8 RD/MWT | FUSED IGN SW QUTRUT
4 BK GROUND 14 PK/BK | SCI RECEIVE (TCM)
5 BK/LG GROUND 16 PK FUSED B(+)
B LG SCI RECEIVE (PCM)
7 DE SClI TRANSM T TCM)

80bteff8

FIG. 1
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TEST NS-6B | CONTINUED - REPAIRING A "NO RESPONSE” CONDITION

TEST NS-6B
CONTINUED FRO
THE PREVIOUS

USE AN OHMMETER IN
THE FOLLOWING

PAGE. STEPS.
MEASURE THE AT THE DLC. REPAIR THE SHORT
RESISTANCE BETWEEN IS THE RESISTANCE YES BETWEEN SCI
THE SCI TRANSMIT ——> —> BELOW 5.0 OHMS? ——> RECEIVE CIRCUIT
CKT AND THE SCI FIG. 1 AND THE SCI
RECEIVE CKT... TRANSMIT CIRCUIT.*
NO
KEY OFF. USING A
OHMMETER, MEASURE IS THE RESISTANCE NO REPAIR THE OPEN
CAIVTY 4 AND 5 AT BELOW 5.0 FOR EACH ——> DLC GROUND
THE DLC TO GROUND. MEASUREMENT. CIRCUIT(S).*
FIG. 1
YES
RECONNECT THE CONNECT THE DRB [TO
POWERTRAIN CONTROL| A FUNCTIONAL DATA
MODULE CONNECTORS.——> LINK ON ANOTHER
VEHICLE.
SEE GENERAL INFO 4.1 TURN IGNITION ON.
REPLACE THE
WITH THE DRB, DID THE DRB NO| INITIAL VEHICLE'S
ATTEMPT TO READ DISPLAY "NO —> POWERTRAIN CONTROL
TROUBLE CODES. RESPONSE"? DULE.*
YES
SUBSTITUTE ANOTHER WITH THE DRB, DID THE DRB NO REPLACE THE DRB
DRB ADAPTER CABLE. ——> ATTEMPT TOREAD ——> 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-7A | CHECKING THE IDLE AIR CONTROL MOTOR OPERATION

Perform TEST NS-2A Before Proceeding

NOTES
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TEST NS-7A

Perform TEST NS-2A Before Proceeding

CHECKING THE IDLE AIR CONTROL MOTOR OPERATION

HOLD THE ENGINE

AND TURN IGNITION
OFF.

BODY FOR A COKING
CONDITION.

BODY HAVE A COKING
CONDITION?

START TEST THROTTLE 1/4 OF DOES THE ENGINE NO PERFORM TEST
NS-7A. THE WAY DOWN. START AND STAY NS-8A.
ATTEMPT TO START RUNNING?
THE ENGINE.
YES
RELEASE THROTTLE INSPECT THROTTLE DOES THE THROTTLE YES CLEAN THROTTLE]

BODY AS NEEDED.*

NO

WITH THE DRB,

DOES THE ENGINE

NO

PERFORM TEST

START ENGINE. ACTUATE THE IAC RPM RESPOND TC-25A.*
WIGGLE TEST. CORRECTLY?
YES
TEST COMPLETE.*

*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-7A Before Proceeding

NOTES
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TEST NS-8A | REPAIRING A START AND STALL CONDITION

Perform TEST NS-7A Before Proceeding

At this point in the diagnostic test procedure, you have determined that all 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.
2
3
4.
5
6

7.

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 SPROCKETS OR TIMING BELTS - must be properly positioned
FUEL - must be free of contamination

ENGINE SECONDARY IGNITION CHECK - must exhibit a normal scope pattern

Always look for any Technical Service Bulletins that may relate to this condition.
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TEST NS-9A | REPAIRING A NO CRANK CONDITION

Perform TEST NS-1A Before Proceeding

nHd4nm—+4 H>»—-Hwn 0OZ2

(PART OF)
POWER
DISTRIBUTION
CENTER

STARTER
RELAY

BATT

CAV |COLOR]| FUNCTION
AB6)| YL |IGNITION SWITCH OUTPUT (SWITCH)
B(30)| RD |FUSED B(+)

G(85) | TN/WT | STARTER RELAY CONTROL

D(@B7)| LG |STARTER RELAY OUTPUT

FIG. 1 80b573bb

E (87A)

A (86) 80b4fasf
FIG. 2

STARTER RELAY

(IN PDC)
CAV | COLOR | FUNCTION
86) YL IGNITION SW QUTPUT (START)

30)| RD FUSED B (+)
85)| TN/WT | STARTER RELAY CONTROL
87)| LG STARTER RELAY OUTPUT

POWERTRAIN
CONTROL MODULE
(€1)

31

CAV | COLOR | FUNCTION
31 TN/WT | STARTER RELAY CONTROL

80bdfacs
FIG. 3
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TEST NS-9A

REPAIRING A NO CRANK CONDITION
Perform TEST NS-1A Before Proceeding

START TEST MAKE SURE YOU HAVE NOTE: TRANS MUST
NS-9A. RESPONSE FROM THE =~ ——> BE IN PARK.
PCM.
DOES THE ENGINE
TURN IGNITION OFF. ATTEMPT START THE CRANK AND THEN YES PERFORM TES
—> ENGINE. —> STOP WITH THE KEY NTC-9A.
WAIT ONE MINUTE. STILL IN THE CRANK
POSITION?
NO
USING THE DRB, DOES THE DRB NO PERFORM TES
VERIFY P/N SWITCH INDICATE P/N TC-114A.
INPUT STATE. POSITION?
YES
DISCONNECT THE MEASURE ACROSS
STARTER RELAY.** TERMINALS 85 & 86 OF IS THE RESISTANCE ES REPLACE THE
USING AN OHMMETER IN——> THE STARTER RELAY ——> BETWEEN 70 3@ —>{ STARTER RELAY.*

THE FOLLOWING STEP.
FIG. 1

FOR RESISTANCE.
FIG. 2

OHMS?

NO

DISCONNECT THE
POWERTRAIN CONTROL|
DULE.**

WITHAN OHMMETER,
TEST THE STARTER

IS THE RESISTANCE

YES REPAIR THE OPEN

—>{ RELAY CONTROL CKT ——> ABOVE 5.0 OHMS? ——> STARTER RELAY
FOR RESISTANCE. CONTROL CIRCUIT.*
SEE GENERAL INFO 4.1 FIG. 3
NO
WITH A 12 VOLT TEST
LIGHT, CHECK THE DID THE LIGHT NO REPAIR THE OPEN
FUSED B(+) CIRCUIT ILLUMINATE? —> FUSED B(+)
AT THE RELAY CIRCUIT.*
CONNECTOR. FIG. 3
YES
WITH A 12 VOLT TEST WHILE OBSERVING REPAIR THE OPEN
LIGHT, CHECK THE THE TEST LIGHT, DID THE LIGHT NO IGNITION SWITCH
IGNITION SWITCH —>{ HOLD IGNITION KEY > ILLUMINATE? —> OUTPUT (START)
OUTPUT CIRCUIT. IN THE CRANK CIRCUIT.*
FIG. 3 POSITION.
YES

WARNING: THE TRANS
MUST BE IN PARK OR
NEUTRAL, AND PARKING

BRAKE MUST BE ON FOR
THE NEXT STEP.

WARNING: KEY OFF.
THE ENGINE MAY BE
CRANKED IN THE NEXT]
STEP. KEEP AWAY FRO
MOVING ENGINE PARTS.

—

BRIEFLY CONNECT A
JUMPER WIRE BETWEEN
STARTER RLY OUTPUT &

CONTINUE TEST
NS-9A ON THE

FUSED B(+) CIRCUITS.
FIG. 3

NEXT PAGE.

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-9A | CONTINUED - REPAIRING A NO CRANK CONDITION

TYPICAL VIEW
STARTER

BATTERY
CABLE NUT

TERMINAL

NUT
STARTER
RELAY PUSH ON
OUTPUT SOLENOID
WIRE CONNECTOR 2250502

FIG. 1

STARTER RELAY
(IN PDC)

CAV | COLOR | FUNCTION

Ae)[ YL  [IGNITION SwW OUTPUT (START)
B(30)| RD |FUSED B(+)

C(85)| TNWT |STARTER RELAY CONTROL
D7) LG |STARTER RELAY OUTPUT

COLOR | FUNCTION
LG STARTER RELAY CUTPUT

80bdfadb
FIG. 2
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TEST NS-9A

CONTINUED - REPAIRING A NO CRANK CONDITION

TEST NS-9A
CONTINUED FRO
THE PREVIOUS

PAGE.

DID THE STARTER YES CONTINUE TES
MOTOR CRANK THE NS-9A ON THE
ENGINE? NEXT PAGE.

NO
DID THE STARTER
SOLENOID CLICK NO DISCONNECT THE
WHEN THE JUMPER —> JUMPER WIRE.
WIRE WAS
CONNECTED?

USING AN OHMMETER, DISCONNECT STARTEH
TEST STARTER RELAY RELAY OUTPUT WIRE

OUTPUT CIRCUIT. <— FROM THE STARTER

FIG. 2

SOLENOID.**
FIG. 1

IS THE RESISTANCE NO REPAIR THE OPEN
BELOW 5.0 OHMS? ——> STARTER RELAY
OUTPUT CIRCUIT.*
YES
CHECK THE BATTERY DID EITHER BATTER
REINSTALL THE CABLES FOR HIGH CIRCUIT HAVE A YES REPAIR THE BATTERY
STARTER RELAY. —> RESISTANCE. (USE VOLTAGE DROP —> CIRCUIT FOR HIGH
SERVICE MANUAL GREATER THAN 0.2 RESISTANCE.*
PROCEDURE) VOLT?
NO
ATTEMPT TO
MANUALLY ROTATE IS THE CRANKSHAFT NQ REPAIR THE ENGINE
THE CRANKSHAFT 360 ABLE TO ROTATE 360 ———> MECHANICAL PROBLEM
DEGREES. DEGREES? AS NECESSARY .*
YES

REPLACE THE
STARTER MOTOR.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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TEST NS-9A | CONTINUED - REPAIRING A NO CRANK CONDITION

STARTER RELAY

(INPDC)
B
LI CAV | COLOR | FUNCTION
—'?'— A (86) YL IGNITION SW QUTPUT (START)
B (30) RD FUSED B (+)
C(85)| TN/WT |STARTER RELAY CONTROL
Aj Ej C::| D (87) LG STARTER RELAY OUTPUT
POWERTRAIN
CONTROL MODULE
(C1)
31
CAV | COLOR | FUNCTION
31 TN/WT | STARTER RELAY CONTROL

80bdtacd

FIG. 1
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TEST NS-9A

CONTINUED - REPAIRING A NO CRANK CONDITION

TEST NS-9A
CONTINUED FRO
THE PREVIOUS
PAGE.

REINSTALL THE
STARTER RELAY.

CONNECT A JUMPER
WIRE BETWEEN THE
STARTER RELAY
CONTROL CKT AND

GROUND. FIG. 1

WARNING: THE TRANS
MUST BE IN PARK OR
NEUTRAL, AND 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.

BRIEFLY TURN THE
IGNITION TO THE
CRANK POSITION AND

DID THE ENGINE
CRANK?

THEN RELEASE.

YES

REPLACE THE PCM.*

NO

REPLACE THE
STARTER RELAY.*

*Perform Verification TEST VER-1A.

*Check connectors - Clean / repair as necessary.
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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.
For SKIM Theft Alarm:
ACTION:
1. Connect the DRB to the data link connector.

2. Goto Engine, Misc. and place the SKIM in secured access mode, by using the appropriate PIN
code for this vehicle.

3. Select Update the Secret Key data, data will be transferred from the SKIM to the PCM.

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 correct VIN and Mileage in PCM.
2. Erase ABS and Airbag module codes.
For SKIM Theft Alarm:
ACTION:
1. Connect the DRB to the data link connector.

2. Goto Engine, Misc., and place the SKIM in secured access mode, by using the appropriate PIN
code for this vehicle.

3. Select Update the Secret Key data to be transferred from the SKIM to the PCM (this is required
to allow the vehicle to start with the new PCM).

All trouble codes should be repaired before continuing, if not, return DTC-TECT 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. If the 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| CONTINUED - ROAD TEST VERIFICATION

Trouble Code Repair

1.

2
3.
4

If the verification is for an A/C fault, ensure it is operating during the following road test.
Place the DRB in read trouble codes, reading the repaired DTC.
Turn the ignition off for at least 10 seconds, and the restart vehicle, and run 2 minutes.

Did Starts since set and a Good Trip (when applicable), change to one or more? Look at bottom
of repaired DTC screen. If yes, STOP, repair is complete, otherwise continue.

Road test the vehicle, drive for at least 10 minutes, shift through all gears, and attain at least
40 mph. Stop once during the trip, turn the ignition off for 10 seconds, then restart and continue.

Did Starts since set and a Good Trip (when applicable), change to one or more? Look at bottom
of repaired DTC screen for this. If yes, STOP, that repair is complete. Look for any new Trouble
codes set during the trip, if there are, return to DTC-TEST and follow suggested test path.

If there are no new codes, the repair was successful. Erase Trouble Codes and testing is
finished.
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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.

For ABS and Airbag Systems:
ACTION:
1. Enter correct VIN and Mileage in PCM.
2. Erase ABS and Airbag module codes.
For SKIM Theft Alarm:
ACTION:
1. Connect the DRB to the data link connector.

2. Goto Engine, Misc., and place the SKIM in secured access mode, by using the appropriate PIN
code for this vehicle.

3. Select Update the Secret Key data, data will be transferred from the SKIM to the PCM.

Inspect the vehicle to ensure that all engine components are connected. Reassemble and reconnect
components as necessary.

Ensure no other charging system problems remain by doing the following:
1. Start the engine.
Perform generator output test per service manual

Raise the engine speed to 2000 rpm for at least 30 seconds.

2

3

4. Allow the engine to idle.
5. Turn the engine off.

6. Turn the ignition key on.

7. With the DRB, read trouble code messages.

If the repaired code has reset, or any other 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.
For SKIM Theft Alarm:
ACTION:
1. Connect the DRB to the data link connector.

2. Goto Engine, Misc. and place the SKIM in secured access mode, by using the appropriate PIN
code for this vehicle.

3. Select Update the Secret Key data, data will be transferred from the SKIM to the PCM.

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.*
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TEST VER-4A

CONTINUED - SPEED CONTROL VERIFICATION

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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TEST VER-4A

CONTINUED - SPEED CONTROL VERIFICATION

NOTES
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8.0 MAINTENANCE AND SERVICE INFORMATION

8.1 Programming the Powertrain Control Module

The SKIS “Secret Key” is an 1.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

1. Turn the ignition on (transmission in park/neutral).

2. Use the DRB and select “MISCELLANEOUS” from the main menu.
3. Select “SKIM MODULE REPLACEMENT (GAS)".

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 BCM).

7. Press “ENTER” to transfer the secret key (the BCM will send the secret key to the
SKIM).

8. Program ignition keys to SKIM (for programming procedure, refer to GENERAL
INFORMATION 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 “MISCELLANEOUS” from the main menu.

3. Select “PROGRAM IGNITION KEY’S” (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.
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5. Insert key into ignition switch and observe ALARM SET lamp. Once the key has been
learned, the ALARM SET lamp will turn off.

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)

Remove the fuel pump relay.
Start and run engine until it stalls.
Attempt to restart the engine until it will no longer run.

Ensure the ignition key is off.

a c W dh e

With fuel pressure relieved the fuel system can now be opened for required work.
Continue to use caution, fuel leakage is still possible.
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10.0

10.1

Engine Controls (1999)
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11.0 RECOMMENDED TOOLS AND EQUIPMENT
DRBIII®
DB (diagnostic read-out box) scan tool
fuel filler adapter #6922
fuel line adapter (C-6631)
fuel pressure gauge (C-4799-B)
fuel release hose (C-4799-1)
flow indicator #6890
jumper wires
ohmmeter
oscilloscope
vacuum gauge
voltmeter
12 volt test light minimum 25 ohms resistance with probe #6801
Caution:

A 12 volt test light should not be used for the following circuits, damage to the Powertrain
Controller will occur.

12.0

5 Volt Supply

8 Volt Supply

J1850 PCI Bus

CCD Bus

CKP Sensor Signal

CMP Sensor Signal

Vehicle Speed Sensor Signal
02 Sensor Signal

GLOSSARY OF TERMS

backfire, popback fuel ignites in either the intake or the exhaust system

CKP crankshaft position sensor

CMP camshaft position sensor

cuts out, misses a steady pulsation or the inability of the engine to maintain a
consistent rpm

DLC data link connector (previously called “engine diagnostic con-
nector”)

detonation, a mild to severe ping, especially under loaded engine conditions

spark knock

ECT engine coolant temperature sensor

EGR exhaust gas recirculation valve and system

generator previously called “alternator”

hard start The engine takes longer than usual to start, even though it is

able to crank normally.
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hesitation,
sag, stumble

IAT
IAC

lack of power,
sluggish

MAP
MIL
02s
O2SR
PCM
PCV

poor fuel economy

rough, unstable, or
erratic idle stalling

SKIM
SKIS
start & stall

surge

TPS
TRS
VSS

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
idle air control valve

The engine has less than expected power, with little or no
increase in vehicle speed when the throttle is opened.

manifold absolute pressure sensor

malfunction indicator lamp

oxygen sensor (left oxygen sensor when there are two sensors)
right oxygen sensor

powertrain control module

positive crankcase 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.

sentry key immobilizer module
sentry key immobilizer system
The engine starts but immediately dies.

engine rpm fluctuation without corresponding change in throttle
position sensor

throttle position sensor
transmission range sensor

vehicle speed sensor/signal
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