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DRIVEABILITY

The driveability diagnosis procedures apply to
various systems in current GM vehicles. The
procedures assume that the vehicle worked right at
one time and the problem is due to time, wear, dirt or
other causes. Startwith the introduction that follows.
Thiswill describe a systematic diagnostic procedure.

Any system disconnected during diagnosis should
be reconnected. This includes wires, hoses, linkage,
etc. When removing air cleaner, plug hose fittings
that could cause an air leak.

IGeneral SpecificatioNS s ssssssssssnusss OE-20]

EMISSIONS

The exhaust emission control systems used on
General Motors engines perform a specific function to
lower exhaust emissions while maintaining good fuel
economy and driveability.

- MAINTENANCE SCHEDULE

Refer to the General Motors Maintenance
Schedule in Section OB of the Chassis Service Manual
for the maintenance service that should be performed
to retain emission control performance.
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AREA OF CERTIFICATION

FOR THE CORRECT AND MOST CURRENT SPECIFICATIONS'

EVAPORATIVEMISSION SYSTEM

EXHAUST EMISSION SYSTEM

-—
- —_— EMISSION COMPONENT
- AND VACUUM HOSE SCHEMATIC
— LABEL PART NUMBER

"ALWAYS REFER TO THE VEHICLE EMISSION CONTROL INFORMATION LABEL

CHECK SUM
DIGIT

DISPLACEMENT VEHICLE CLASS AND STANDARDS
DIVISION Liters. Largest V = Gasoline Vehicle

1G = Chevrol if more than one W = Calif Std Gasoline Vehicle
= = Gasoline Truck

—

ontiac
= Qldsmobile

D = Diesel Vehicle
4G = Buick E = 100K Calif Std Diesel Vehicle FUEL METERING
6G = Cadillac K = Diesel Truck
1 = |bbl
2 = 2bbl
4 = 4bbl
£ = Tﬁl
7= |
8 = PFI
9 = PFl Turbo

753395-6E

Figure 1 Vehicle Emission Control Information Label
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VEHICLE EMISSIONCONTROL INFORMATION
LABEL

The Vehicle Emission Control Information label
(Fig.1)contains important emission specifications and
settingprocedures. In the upper left corner is exhaust
emission information which identifies the year, the
manufacturing division of the engine, the
displacement in liters of the engine, the class of
vehicle and type of fuel metering. Also there is an
illustrated emission component and vacuum hose
schematic. This label is located in the engine
compartment of every General Motors Corporation
vehicle. If the label has been removed, it can be
ordered from the parts division (WDDGM).

INTRODUCTION
Electronic Engine Control

All engines have an Electronic Control Module
(ECM) to control the fuel system. The ECM varies the
air/fuel ratio by controlling the fuel flow through the
injector(s).

In addition, the ECM controls the ignition timing,
fuel pump, and various other systems.

It is important to review the component sections
and wiring diagrams in section 6E2 and 6E3 for a
specific engine to determine what is controlled by the
ECM and what systemsare non-ECM controlled.

What this section contains

Each General Motors engine has system controls
to reduce exhaust emissions while maintaining good
driveability and fuel economy.

This Section explains:

¢ How to use the Driveability and Emission
Section 6E2 for TBI and 6E3 for Port Fuel engines.

®A brief description of systems used to control fuel
and emissions.

e Abbreviations that are used in Driveability
and Emissions.

® Wiring harness service information for
harnesses used with the ECM.

e Special tools used to diagnosis and repair a
system.

Before checking the system, adhere to the
following information:

Blocking Drive Wheels

The vehicle drive wheels should always be
blocked, and Parking Brake firmly set, while checking
the system.

Cold Oxygen Sensor

On some engines, the oxygen sensor will cool off
after only a short period of operation at idle. This will
put the system into ""Open Loop. To restore ""Closed
Loop™ operation, run the engine at part throttle and
accelerate from idle to part throttle a few times until
the system goes "*Closed Loop"".

VISUAL/PHYSICAL UNDERHOOD
INSPECTION

One of the most important checks that must be
done as part of any diagnostic procedure is a careful
visual/physical underhood inspection. This can often
lead to fixing a problem without further steps. Inspect
all vacuum hoses for correct routing, pinches, cuts, or
disconnects. Be sure to inspect hoses that are difficult
to see beneath the air cleaner, compressor, generator,
ete. Inspect all the wires in the engine compartment
for correct and good connections, burned or chaffed
spots, pinched wires, or contact with sharp edges or
hot exhaust manifolds. This visual/physical
inspection is very important. It must be done
carefully and thoroughly.

ALL NEW GENERAL MOTORS VEHICLES ARE CERTIFIED BY THE UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF THE
REGULATIONS FOR THE CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES. THIS
CERTIFICATION IS CONTINGENT ON CERTAIN ADJUSTMENTS BEING SET TO FACTORY

STANDARDS.

IN MOST CASES, THESE ADJUSTMENT POINTS EITHER HAVE BEEN

PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR
ROUTINE ADJUSTMENT IN THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR
TEMPORARILY REMOVING PLUGS, CAPS, ETC., FOR PURPOSES OF SERVICING THE PRODUCT,
MUST BE STRICTLY FOLLOWED AND, WHEREWER PRACTICABLE, RETURNED TO THE

ORIGINAL INTENT OF THE DESIGN.
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BASIC KNOWLEDGE REQUIRED

Before using this section of the Service Manual,
there are someareas that you should be familiar with.
Without this basic knowledge, you will have trouble
using the diagnostic procedures contained in this
section.

Basic Electric Circuits

You should understand the basic theory of
electricity, and know the meaning of voltage, amps,
and ohms. You should understand what happensin a
circuit with an open or a shorted wire. You should be
able to read and understand a wiring diagram. A
short to ground is referred to as a ground to
distinguishit from a short between wires.

Use of Circuit Testing Tools

You should know how to use a test light, how to
connect and use a tachometer, and how to use jumper
wires to by-pass components to test circuits. Care
should be taken to not deform the terminal when
testing.

Use of Digital Volt-Ohm Meter (DVOM)

You should be familiar with the Digital Volt-Ohm
Meter, particularly essential tool J-29125-A,J34029A
or equivalent. You should be able to measure voltage,
resistance, and current and know how to use the meter
correctly.

The Digital Volt-Ohm Meter is covered in the
""Special Tools" portion of this section.

DIAGNOSTIC INFORMATION

The Electronic Control Module (ECM) is equipped
with a self- diagnosis system which detects system
failure and aids the technician by identifying the
circuitat faultvia a trouble code. Below is information
about the way the ECM displays a problem and how
this corresponds to a trouble code in the ECM. The
ECM can also indicate an open or closed loop mode.

"SERVICE ENGINE SOON" Light

This light is on the instrument panel and has two
functions:
® |t is used to tell the driver that a problem has
occurred, and that the vehicle should be taken for
service as soon as reasonably possible.

® |t is used by the technician to read out "Trouble
Codes" to help diagnosis system problems.

As a bulb and system check, the light will come
"ON" with the key "ON'"and the engine not running.
When the engine is started, the light will turn off. If
the light remains on, the self-diagnostic system has
detected a problem. If the problem goes away, the
light will go out in most cases after 10 seconds, but a
Trouble Code will remain stored in the ECM.

Intermittent "SERVICE ENGINE SOON" Light

The Diagnostic Charts in Section A are set up to
check whether or not a stored trouble code is
“intermittent™or ""hard"".

An "intermittent" code is one which does not reset
itself, and is not present while you are working on the
vehicle. The most probable cause for this is a loose
connection. The facing page will contain diagnostic
aids to help in detecting intermittents.

A "hard" code is one which is present when you
are working on the vehicle and the condition still
exists while working on the vehicle. The chart with
the stored trouble code number will lead you to the
cause of the problem.

Trouble Codes

The Electronic Control Module,(ECM), is really a
computer. It uses sensors to look at many engine
operating conditions. It has a memory and it knows
what a certain sensor readings should be under
certain conditions. These conditions are described on
the facing page of each Trouble Code Chart. If a
sensor reading is not what the ECM thinks it should
be, the ECM will turn on the "SERVICE ENGINE
SOON"'light on the instrument panel, and will store a
Trouble Code in the memory. The Trouble Code tells
which CIRCUIT the trouble isin. A circuit consists of
a sensor (such as coolant temperature), the wiring and
connectors to it,and the ECM.

To get a Trouble Code out of the ECM, we use the
Assembly Line Diagnostic Link (ALDL) connector.

ALDL Connector

The Assembly Line Diagnostic Link (ALDL) is a
diagnostic connector located in the passenger
compartment (Figure 2). It has terminals which are
used in the assembly plant to check that the engine is
operating properly before it leaves the plant.
Terminal "B" is the Diagnostic terminal, and it can be
connected to terminal "A", or ground, to enter the
Diagnostic mode, or the Field Service Mode.
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The ALDL Connector is also used by ""SCAN tools to
read information from the ECM via the Serial Data
Line. Serial Data information is used extensively
throughout the manual.

Diagnostic Mode

If the Diagnostic terminal is grounded with the
ignition "ON"and the engine stopped, the system will
enter the Diagnostic Mode. ‘In this mode the ECM
will:

1. Display a code "12" by flashing the ""SERVICE
ENGINE SOON" light (indicating the system is
operating). A code "12" consists of one flash,
followed by a short pause, then two flashes in
quick succession. This code will be flashed three
times. If no other codes are stored, code 12 will
continue to flash until the Diagnostic terminal is
ungrounded.

Codes can only be obtained with the engine
stopped. Grounding the Diagnostic terminal with the
engine running gives the "field service mode"
described below.

2. Display any stored trouble codes by flashing the
"SERVICEENGINE SOON" light. Each code will
be flashed three times, then code "12" will be
flashed again. If a trouble code is displayed, a
Diagnostic Code Chart is to used to find the
problem. The chart will determine if the problem
exists (hardfailure) ,oris intermittent.

3. Energize all ECM controlled relays and solenoids
except fuel Pump Relay.

4. The IAC valve also moves to the fully extended
position.

Field Service Mode

If the Diagnostic terminal is grounded with the
engine running, the system will enter the Field
Service mode. In this mode, the "SERVICE ENGINE
SOON" light will show whether the system is in Open
or Closed Loop.

In Open Loop the "SERVICE ENGINE SOON™"
light flashes two and one-half times per second.

In "Closed Loop”, the light flashes once per second:
Also, in ""Closed Loop™, the light will stay OUT most of
the time if the system istoo lean. It will stay ON most
of the time if the systemistoo rich.

While the system is in Field Service Mode, the
ECM will be in the following mode:
1. New trouble codes cannot be stored in the ECM.
2. Theclosed loop timer is bypassed.

CEE)

TERMINAL IDENTIFICATION

SERIALDATA
(SEE SPECIALTOOLS)

E GROUND
DIAGNOSTICTERMINAL

E] A.LR. (IF USED)

E SERVICE ENGINE
SOON LAMP- IFUSED

3-29-86

T.C.C. (IF USED)
E] FUEL PUMP (IF USED)

E] SERIAL DATA (IF USED)
*6S 2615-6E (SEE SPECIALTOOLS)

FigureZALbL Connector
Clearing Trouble Codes

When the ECM sets atrouble code, the ""SERVICE
ENGINE SOON" light will come ""ON" and a trouble
code will be stored in memory. If the problem is
intermittent, the light will go out after 10 seconds,
when the fault goes away. However, the trouble code
will stay in the ECM memory until the battery voltage
to the ECM is removed. Removing battery voltage for
30secondswill clear all stored trouble codes.

Trouble Codes should be cleared after repairs have
been completed. Also, some Diagnostic Charts will tell
you to clear the codes before using the chart. This
allows the ECM to set the code while going thru the
chart, which will help to find the cause of the problem
more quickly.

NOTICE: To prevent ECM damage, the key
must be "OFF" when disconnecting or
reconnecting power to ECM (for example
battery cable, ECM pigtail, ECM fuse, jumper
cables. etc.).

ECM Learning Ability

The ECM has a "learning™ ability which allows it
to make corrections for minor variations in the fuel
system to improve driveability. If the battery is
disconnected to clear diagnostic codes, or for repair,
the "learning™ process has to begin all over again. A
change may be noted in the vehicle's performance. To
"teach™ the vehicle, make sure the engine is at
operating temperature, and drive at part throttle,
with moderate acceleration and idle conditions, until
normal performance returns.

DRIVEABILITY AND EMISSIONS SECTION
6E2and 6E3 SUMMARY

The Driveability and Emissions Sections are
subdivided into three sub sections:



¢
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SECTION A:STARTING POINTAND CODE CHARTS
¢ Diagnostic circuit check (Starting Point)
¢ No-start and fuel system check charts
¢ Code Charts
SECTION B: SYMPTOMS
Based on driveability symptoms, when no codes,
or intermittentcodes, are stored.
SECTION C: COMPONENT SYSTEMS
® Circuit descriptions
¢ On-car gervice
¢ Functional check/Diagnosis charts

SECTION "A"
Diagnostic Procedure Summary

This is the starting point for the diagnostic
procedures. The diagnostic charts are related tothe
ECM and will determine if the ECM is working
properly. This section diagnoses the fuel system
controlled by the ECM and has charts to diagnosis a
circuitwhen the ECM has displayed a trouble code.

The way to approach a problem is to follow three
basic steps (shown in Figure 3):

1 Arethe On-Vehicle Diagnostics working?
We find this out by performing the
"Diagnostic Circuit Check'. Since this is
the starting point for the diagnostic
procedure, always begin here.

If the On-Vehicle Diagnostics aren't working, the
"Diagnostic Circuit Check" will lead you to a chart in
Section A to correct the problem. If the On-Vehicle
Diagnostics are OK ,the next step is:

2. Isthere a Trouble Code stored? If a trouble
code is stored, go directly to the numbered code
chart in Section A. ThiS will determine if the
fault is still present. If no trouble code is stored,
the third step is:

3. 'Scan''SerialData.

This involves reading the various piecies of
information available on the Serial Data Stream
with one of the tools available for that purpose.
Information on these tools and the meaning of the
various displays can be found in the succeeding
paragraphs. Expected readings can be found on
the facing page for the Diagnostic Circuit Check.

This procedure, which takes only a shorttime, will
help lead you to repair the problem in the least
amountof time.

ALOL "SCAN" TOOLS

The ALDL connector under the dash has a variety
of information available on terminal "'E'"or *M”
(depending on engine). There are several tools on the
market for reading thisinformation.

"SCAN" tools do not make the use of diagnostic
charts unnecessary. They do not tell exactly where a
problem is in a given circuit. However, with an
understanding of what each position on the equipment
measures, and knowledge of the circuit involved, the
tools can be very useful in getting information which
would be more time consuming to get with other
equipment.

In some cases, " SCAN" Tools will provide information

that is either extremely difficult or impossible to get
with other equipment..

® |GNITION 'ON, ENGINESTOPPED. |
® |STHE 'SERVICE ENGINE SOON' (SES) LIGHT 'ON'?

L.

= B

® JUMPERALDL TERM.BTO A. ! SEECHARTA-1 |
® DOES SES LIGHT FLASHCODE 127 | *========== ©

DOES "SCAN" DISPLAY ECM DATA? : SEE CHART A-2 |
1
YES . NO
1 I'-'L--"—"--'l
DOES ENGINE START? I SEECHART A-2 1

= B

-
NO

'SCAN' SERIAL DATA.
REPAIRAS NECESSARY. IF
ALL OK,SEE DRIVEABILITY
SYMPTOMS IN SECTIONBS .

REFER TO APPLICABLE
CODE CHART. START
WITH LOWEST CODE.

3-26-86 SECTIONC, SYSTEMS
*7-5 3380-6E

Figure 3 DiagnosticProcedure Summary
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A "SCAN" TOOL THAT DISPLAYS FAULTY
DATA SHOULD NOT BE USED AND THE
PROBLEM SHOULD BE REPORTED TO THE
MANUFACTURER. THE USE OF A FAULTY
"SCAN" TOOL CAN RESULT IN
MISDIAGNOSIS AND UNNECESSARY PARTS
REPLACEMENT.

Trouble Tree Charts incorporate diagnosis
procedures using an ALDL "SCAN™ tool where
possible.

Some ECMS have three modes for transmitting
information but some only read data in the open mode.

The following information will describe each of the
three modes where applicable and the affects they
may cause.

Normal (Open) Mode

Not all engines and ECM families will transmit
information on the Serial Data Line while in this
mode.

On engines that can be monitored in the open mode, it
allows certain parameters to be obtained without
changing the engine operating characteristics. The
parameters capable of being read vary from engine
family to engine family. Most "SCAN" tools are
programmed so that the system will go directly into
the special mode if the “open” mode is not available.

ALDL (10K ,or Special) Mode
(not used on all engines)

In this mode, all information incorporated into a
specific engine and ECM is obtainable. However, in
this mode the system operating characteristics are
modified as follows.
® Closed looptimers are bypassed
® EST (spark)isadvanced
e |IAC will control engine idle to 1000 rpm = -
50 RPM.
® On some engines, canister purge solenoid will
be enabled
® P/N restricted functions will be disabled

Factory Test (Back-up or 3.9 K) Mode

When -in this mode, the ECM is operating on the fuel
back-up logic and calibrated by the Calpak. The
Calpak is used to control the fuel delivery if the ECM
fails. This mode verifies that the back-up feature is
OK. The parameters that can be read on a "SCAN"
tool in this mode are not of much use for service.

"SCAN" TOOL LIMITATIONSAND USE

The "SCAN" tool allows a quick check of sensors and
switches which are inputs to the ECM. However, on
some applications the data update rate makes the
tool not as effective as a voltmeter when trying to
detect an intermittent which lasts for a very short
time. However, the "SCAN" tool allows one to
manipulate wiring harnessesor components under the
hood while observing the "SCAN" readout. This helps
in locating intermittents with the engine not running.

Intermittent Conditions

The "SCAN'tool is helpful in cases of intermittent
operation. The tool can be plugged in and observed
while driving the.vehicle under the condition where
the light comes "ON" momentarily, or the engine
driveability is poor momentarily. If the problem
seems to be related to certain areas that can be
checked on the "SCAN" tool, then those are the
positions that should be checked while driving the
vehicle. If there does not seem to be any correlation
between the problem and any specific circuit, the
"SCAN" tool can be checked on each position,
watching for a period of time to see if there is any
change in the readings that indicates intermittent
operation.

The "SCAN" tool is also a useful and quick way of
comparing operating parameters of a poorly operating
engine with a known good one. For example; A sensor
may shift in value but not set a code. Comparing with
a known good vehicle may uncover the problem.

The "SCAN™ tool has the ability to save time in
diagnosis and prevent the replacement of good parts.
The key to using the "SCAN" tool successfully for
diagnosis lies in the technicians ability to understand
the system he is trying to diagnose as well as an
understanding of the "SCAN" tool's limitations.
Therefore, the technician should read the tool
operating manual to become familiar with the tool.
The following information will describe most of the
"SCAN™" tool positions and how they can be helpful in
diagnosis.

'SCAN' TOOL POSITIONS

The following positions may not be applicable to all
engines. See the facing page of the diagnostic circuit
check for a particular engine to decide which positions
apply to engine being diagnosed.
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Mode

Check with the manufacture to determine what the
function of this mode is. In most cases it allows the
user to place the ECM indifferent operating modes.

Injector Pulse Width

In this position, the reading is given in milliseconds
which is the on time that the ECM is commanding to
the injector(s).

ClosedLoop/Open Loop

This position will indicate whether the engine control
system is operating in open or closed loop. Most
systems go closed loop after a certain amount of run
time, when coolant temperature is high enough, and
the oxygen sensor becomesactive.

Trouble Codes

Will display any trouble codes stored in the ECM
memory.

TPS (Throttle Position Sensor )

Values read will be the voltage as seen by the ECM.
The voltage should be the TPS specification with the
throttle closed and go up to about 5 volts with throttle
wide open (WOT).

Throttle Angle
Displays in percent the amount the throttle isopen.
Oxygen

The reading will be read out in millivolts (mv) with a
range from 1 to 999 mv. If the reading is consistently
below 350 (350 mv), the fuel system is running lean as
seen by the ECM and if the reading is consistently
above 550 (550 mv), the system is running rich.

PROM ID

In this position, information is used for assembly
verification only. PROM ID is useful only when the
vehicle is equipped with the original ECM and PROM
or Mem-Cal.

RPM

Displays engine RPM. Often useful if extra reference
pulses are suspected. A sudden high RPM indication
while at a steady throttle would indicate electrical
interference (EMI) in the reference circuit. This
interference is usually caused by ECM wires too close

to ignition secondary wires or an open distributor
ground circuit.

MPH

Displays vehicle speed. Useful in Checking TCC lodk
up speed or speedometer accuracy.

MAF

Displays the amount of air passing the MASS
AIRFLOW SENSOR (MAF) in grams per second.
Useful when comparing the airflow between a
problem vehicle and a known good one. Normal
readings at idle are about 4 to 8 grams. If a code 33 O
34 is set, this reading will display the ECM default
value.

Airflow

This display should be the same as MAF when no
failures in the MAF sensor circuit exist. When a code
33 or 34 is set however, this value will not move and
will indicatethe gm/sec that the failure has detected.

Coolant Temperature

Displays engine temperature in degrees centigrade.
After engine is started the temperature should rise
steadily to about 85-95° C then stabilize when the
thermostat opens.

Manifold Air Temperature (MAT) Sensor

Displays temperature of the intake manifold air.
Should read close to ambient air temperature when
the engine is cold, and rise as underhood and engine
temperature increases.

Manifold Absolute Pressure (MAP)

The MAP Sensor produces a low signal voltage when
manifold pressure is low (high vacuum) and a high
voltage when the pressure is high (low vacuum).

With the ignition on and the engine stopped, the
manifold pressure is equal to atmospheric pressure
and the signal voltage will be high. This information
isused by the ECM asan indication of vehicle altitude
and isreferred to as BARO. Comparison of thisBARO
reading with a known good vehicle with the same
sensor ** is a good way to check accuracy of a
""suspect' sensor. Readings should be the same f. 4
volt.

**MAP Sensors have a colored plastic insert visible in
the connector cavity. Sensors with the same insert
color are identical in calibration. The harness
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electrical connector color should also be the same as
the sensor insert color.

Baro

Displays the MAP reading before the engine was
started. This value will vary depending on
Barometric Pressure and altitude.

Park/Neutral Switch

The indication in this mode may vary with
manufacturer so the type of reading for a particular
tool should be checked in the operators manual. The
important thing is that the the reading changes state
(switches) when the gear selector is moved from park
/neutral todriveor reverse.

Torque Convertor Clutch(TCC)

In this position, the tool will indicate when the TCC
has been commanded by the ECM to turn on. This does
not necessarily mean that the clutch was engaged but
only that the ECM grounded the circuit internally.
The best way to determine if the clutch has engaged is
to monitorengine RPM when the TCC comes "'on"".

EGR (Duty Cycle)

The EGR system uses a valve to feed a small amount
of exhaust gas back into the intake manifold to control
formation of NOx. Like all ECM outputs the "SCAN"
tool only indicates that the ECM has commanded the
function and does not indicate that the function has
really happened.

EGR Position
Indicates the position of the EGR pintle.
Integrator and Block Learn

On Fuel Injected Engines, normal readings for these
positions are around 128, if higher, it indicates that
the ECM is adding fuel to the base fuel calculation
because the system is lean, and if the numbers are
below 128 the ECM is taking out fuel from the base
calculation because the system is rich. The integrator
is shortterm corrective action while the block learn
portion (which is a long term correction) will only
change if the integrator has seen a condition which
lasts for a calibrated period of time.

Block Learn Memory (BLM) Cell

There are from two to sixteen different cells which the
ECM learns at depending on RPM and airflow or
MAP. This parameter will display what cell the ECM
isusing for the fuel calculation at the time.

IAC (Idle Air Control)

This system is used to control engine idle speed to the
desired RPM, for different operating conditions. In
thismode, the numbers will indicate what position the
ECM thinks the valve is in. The ECM moves the IAC
in counts and these counts are are what is displayed
ona"SCAN" tool.

Desired RPM

Indicates the RPM to which the ECM s trying to
control the idle.

Shift Light

Displays "yes"when the ECM is commanding the shift
lightto turn “'on™.

PPSW
Thisisthe voltage on the fuel pump feed circuit.
A/C Request

Displays the state of the A/C signal line to the ECM.
Shouldread “yes" whenever the A/C isrequested.

A/C Clutch

Displays "on'"when the ECM has commanded the A/C
Clutch "'on™.

Knock Retard

Indicates the number of degrees the ECM is retarding
the Electronic Spark Timing.

Knock Signal

Displays a "'yes" when knock is detected by the ECM
and displays a "'no"*when knock is not detected.

AD Bat

Displays the battery voltage detected at the ECM
ignition input.

Fan

Displays "on"™ when the cooling fan has been
commanded "'on*".

ccp

Displays ""on" when the Canister Purge Solenoid is
commanding purge. Somedisplay Duty Cycle from 0-
100%.
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3rd gear

Displays the state of the 3rd gear switch. Yes=3rd
gear.

4th gear
Displays state of the 4th gear switch. Yes = 4th gear.
Fan Request

Displays the state of the A/C Fan Control Switch.
Should read “yes” when fan is requested.

Power Steering Pressure Switch

Displays the state of switch. This reading may vary
with the tool used and the type of switch installed on
the vehicle. The important thing is that the reading
changes state (switches) when the steering is moved
againstthe stops.

SECTIONB - DRIVEABILITY SYMPTOMS

Always start with Section A “Diagnostic Circuit
Check” before proceeding to the driveability
symptoms. Section A checks the ECM which may
cause the driveability problem. A definition of each
symptom is included. This will then lead to the most
probable causes of the driveability problem.

SECTION C- COMPONENT SYSTEMS

There are many component systems that are used
to control fuel and emissions. Section C introduces
each component system or control with a general
description, diagnosis, and on- vehicle service.

Each of the Section C diagnosis sections will
contain information on how the “Scan” tool can be
used for diagnosing a particular component when a
trouble code has not been set. (example: Section C-1
under diagnosis will explain how the “Scan tool” can
be used for diagnosis as well as what the normal
readings would be for the ECM Sensors.

Electronic Control Module (ECM)

This Section describes the ECM and the
information sensors in the system. Figure 4 shows
the operating conditions which the ECM may sense
and the systems that the ECM may control (see
specific engines to determine which are applicable to
that engine).

Fuel Control System

The ECM controls the air/fuel delivery to the
combustion chamber by controlling the fuel flow
through the injector(s).

Electric Fuel Pump (in-tank)

The in-tank fuel pump is controlled by the ECM.
When ignition is turned on, the pump will run for 2
seconds, then stop unless the engine is cranking or
running.

Evaporative Emission Control

This system has a canister which stores fuel vapor
from the fuel tank. The fuel vapor is removed from the
canister and consumed in the normal combustion
process when the engine is running. This system is
used on all engines and may or may not be controlled
by the ECM.

Electronic Spark Timing (EST)

This system is controlled by the ECM which
controls spark advance (timing) and is used on all
engines.

Electronic Spark Control (ESC)

This system uses a Knock Sensor in connection
with the ECM to control spark timing to allow the
engine to have maximum spark advance without
spark knock. This improves driveability and fuel
economy.

Air Injection Reaction (AIR)

The system provides additional oxygen to the
exhaust gases to continue the combustion process.
The systemalso supplies additional air to the catalytic
converter under certain conditions. The A.l.LR. system
isnot onall engines.

Exhaust Gas Recirculation (ECR)

The EGR system uses a valve to feed a small
amount of exhaust gas back into the intake manifold
to control formation of NOx.

Transmission Converter Clutch (TCC)

The TCC is ECM controlled and is used on all
engines with an automatic transmission. This system
reduces slippage losses in the torque convertor by
coupling the engine flywheel to the output shaft of the
transmission.
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I * OPERATING CONDITIONS SENSED I I ¢ SYSTEMSCONTROLLED I
® A/ "On"Or Of ® Ajr Management
®  Engine Coolant‘Temperature ® Canister Purge
® Enginecranksignal e  Exhaust Gas Recirculation(EGR)
®  ExhaustOxygem{0,) Sensor ®  Electroni Spark Timing(EST)
e  Distributor Reference g FueICf:-n-t\'c-I
®  CrankshaftPosition ® IdleAir Control (1AC)
¢ EngineSpeed(RPM) ®  TransmissionConverter Clutch(TCC})
®  Manifold Abssiute Pressure (MAP) ELECTRONIC OrShiftLight
e  Park Neutral Switch(P/N) Position (ENGINE) - ® FElectric F‘u-'el Pump
®  SystemVoltage - CONTROL ® A C.ondmor.'nng
®  Throttle Position{TPS) MODULE e Ehglne C.OO“ng Fan
® Transmission&ear Position (ECM) ¢  Diagnostics _ '
®  Vehicle Speed(VsS) ® ‘Service EngineSoon’ Light
e FuelPumpVottage ¢ DiagnosticTerminal (ALDL)
®  Power Steering Pressure ¢ DataOutput (ALDL)
®  MassAir Flow (MAF) ®  Electronic Spark Control{ESC)
®  Manifeld Air Temperature (MAT) ®  EarlyFuel Evaporation(EFE)
® EGR Vacuum
® Engine Knock(ESC)
o Differential Pressure{VAC) *All systems notused onallengines. 3.19-86
*78 3381- 6
Figure 4 ECM Operating ConditionsSensed and SystemsControlled
Shift Light Control Abbreviations used in this Section are listed below

The ECM controls the shift light on some manual
transmission vehicles to indicate the best shift point
for maximum fuel economy. This control is not on all
applications.

A/C Clutch Control

The ECM may control the A/C clutch on the
compressor to improve idle quality. This control is not
on all engines.

ElectricCooling Fan Control

Under certain conditions, the ECM may control
the electric cooling fan to cool the engine and A/C
condenser. At cruising speed, the ECM may turn the
fan off for better fuel economy. This control is on
transverse engine front wheel drive vehicles.

Positive Crankcase Ventilation (PCV)

The PCV system passes crankcase vapors into the
intake manifold. This system is not controlled by the
ECM and is used on all engines.

ABBREVIATIONS AND GLOSSARY OF TERMS

in alphabetical order with an explanation of the
abbreviation. There are some variations in the use of
periods and in capitalization (as mph, m.p.h., Mph,
and MPH) for abbreviations used in this Section but
all typesare acceptable.

AJF -AIR/FUEL (A/F RATIO)

AIR - AIR INJECTOR REACTION SYSTEM - Air flow
from pump is directed into engine exhaust manifold
and/or converter to reduce exhaust emissions.

ALDL - ASSEMBLY LINE DIAGNOSTIC LINK- Used
at assembly to evaluate Computer Command Control
and for service to flash the "SERVICE ENGINE SOON”
light if there are trouble codes. Also used by “SCAN”
tools to obtain ECM serial data.

Bat + - Battery Positive Terminal (12 Volts)

CALPAK - A device used with fuel injection to
allow fuel delivery in the event of a PROM or ECM
malfunction.

CALIBRATOR - (PROM). An electronic component
which can be specifically programmed to meet engine
operating requirements for each vehicle model. It
plugs into the Engine Control Module (ECM).

¢CC - COMPUTER COMMAND CONTROL - has an
electronic control module to control air/fuel and
emission systems.
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C3I - Computer Controlled Coil Ignition.
Produces the ignition spark without the aid of an
ignition distributor.

CCP - CONTROLLED CANISTER PURGE - ECM
controlled solenoid valve that permits manifold
vacuum to purge the evaporative emissions from the
charcoal canister.

CID - CUBIC INCH DISPLACEMENT - Used to
describe engine size.

CLOOP- CLOSED LOOP

COOLANT TEMPERATURE SENSOR - Device that
senses the engine coolant temperature, and passes
that information to the electronic control module.

CONV. - CATALYTIC CONVERTER, THREE-WAY -
EXHAUST CONVERTER. Containing platinum and
palladium to speed up conversion of HC and CO, and
rhodium to accelerate conversion of NOx.

CO - CARBON MONOXIDE - One of the pollutants
found in engine exhaust.

DIAGNOSTIC CODE - Pair of numbers obtained
from flashing *SERVICE ENGINE SOON'" light. or
displaying on a “Sean” tool. This code can be used to
determine the system malfunction.

DIAGNOSTIC TERM - Lead of ALDL Connector
which is grounded to get a Trouble Code. It is
grounded with the engine running to enter the "Field
Service Mode".

DIS - Direct Ignition System. Produces the
ignition spark without the aid of an ignition
distributor.

DVM (10 Meg.) - Digital Voltmeter with 10 Million
ohms resistance - used for measurement in electronic
systems.

EAC - ELECTRIC AIR CONTROL- Used on AIR
System to direct air flow to Air Switching valve or
atmosphere.

EAS -ELECTRIC AIR SWITCHING - used to direct air
flow to catalytic converter or exhaust ports of the
engine.

ECM - ELECTRONIC ENGINE CONTROL MODULE -
A metal case (located in passenger compartment)
containing electronic circuitry which electrically
controls and monitors air/fuel and emission systems
on Computer Command Control, and turns on the
""SERVICE ENGINE SOON' light when a malfunction
occurs in the system.

EFl - ELECTRONIC FUEL INJECTION - Computer
Command Control using throttle body Fuel injection.

ECGR - EXHAUST GAS RECIRCULATION- Method of
reducing NOx emission levels.

EECS - EVAPORATIVE EMISSIONS CONTROL
SYSTEM - Used to prevent gasoline vapors in the fuel
tak fromentering the atmosphere.

EFE - EARLY FUEL EVAPORATION - Method of
warming the intake manifold during cold engine
operation. Providesefficient air/fuel mixing.

ENERGIZE/DE-ENERGIZE - When current is passed
through a coil (energized) such as the Canister Purge
Solenoid, the plunger is pulled into the solenoid.
When the voltage to the solenoid is turned off, (de-
energized), aspringraisesthe plunger.

ESC - ELECTRONIC SPARK CONTROL - Used to
sense detonation and retard spark advance when
detonation occurs.

EST - ELECTRONIC SPARK TIMING - ECM
controlled timing of ignition spark.

EVRV - ELECTRONIC VACUUM REGULATOR
VALVE. Controls EGR vacuum.

FED - FEDERAL - Vehicle/Engine available in all
statesexcept California.

GROUND- A Wire shorted to ground.

HC - HYDROCARBONS - One of the pollutants
found in engine exhaust.

HIGH IMPEDANCE VOLTMETER - Has high
opposition to the flow of electrical current. Good for
reading circuits with low current flow, such as found
in electronic systems because it allows tests to be
made without affecting the circuit.

HEI - HIGH ENERGY IGNITION - A distributor that
uses an electronic module and pick-up coil in place of
contact points.

Hg - MERCURY a calibration material used as a
standard for vacuum measurement.

IAC- IDLE AIR CONTROL - installed in the throttle
body of fuel injected systems and controlled by the
ECM to regulate idle speed.

IDEAL MIXTURE - The air/fuel ratio which provides
the best performance, while maintaining maximum
conversion of exhaustemissions, typically 14.7/1.

IGN-IGNITION

INPUTS - Information from sources (such
as,coolant temperature sensors, exhaust oxygen
sensor, ete.) that tell the ECM how the systems are
performing.

INTERMITTENT - Occurs now and then; not
continuously. In electrical circuits, refers to
occasional open, short, or ground.

I.P. - INSTRUMENT PANEL
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KM/HR - KILOMETER PER HOUR - A metric unit
measuring distance (1000 meters) in one hour.

L- LITER- A metric unit of capacity.
L4 . FOUR CYLINDER IN-LINEENGINE

MAF « MASS AIR FLOW - Sensor which measures
the amount of air enteringthe engine.

MALFUNCTION - A problem that causes the
system to operate incorrectly. Typical malfunctions
are; wiring harness opens or shorts, failed sensors, or
circuitcomponents.

MAP - MANIFOLD ABSOLUTE PRESSURE SENSOR -
Reads pressure changes in intake manifold with
reference to zero pressure. |t puts out a voltage which
is highest when the pressure is highest. The
maximum voltage isbetween 4-5 volts.

MAT - Manifold Air Temperature Sensor.
Measures temperature of air in the intake manifold.

M/C - MIXTURE CONTROL

MEM-CAL - MEMORY CALIBRATOR - Contains
specific caliobrations to meet the requirements of a
specificengine..

MM - MULTIPORT FUEL INJECTION. Individual
injectors for each cylinder are mounted in the intake
manifold. The injectors are fired in groups rather than
individually.

MODE- A particular state of operation.

MPH - MILES PER HOUR - A unit measuring
distance (5280feet) inone hour.

NC. - NORMALLY CLOSED. State of relay contacts
or solenoid plunger when no voltage is applied.

Nem - NEWTON METERS (Torque) - A metric unit
which measures force.

NO. - NORMALLY OPEN - State of relay contacts
or solenoid plunger when no voltage is applied.

NOx - NITROGEN, OXIDES OF - One of the
pollutants found in engine exhaust.

0, - OXYGEN (Sensor) - Monitors the oxygen
content of the exhaust system and generates a voltage
signal to the ECM.

OPENLOOP - Describes ECM fuel control without
use of oxygen sensor information.

OUTPUT - Functions, typically solenoids, that are
controlled by the ECM.

OXYGEN SENSOR, EXHAUST - Device that detects
the amount of oxygen (02) in the exhaust stream.

POSITIVE CRANKCASE VENTILATION - Prevent fumes
in crankcase from passing into atmosphere.

PFl- PORT FUEL INJECTION

P/N-PARK/NEUTRAL
PORT - EXHAUST OR INTAKE PORT

PROM « PROGRAMABLE READ ONLY MEMORY-
an electronic term used to describe the engine
calibrationunit.

RPM- REVOLUTIONS PER MINUTE - A measure of
rotational speed.

SELF-DIAGNOSTIC CODE - The ECM can detect
malfunctions in the system. If a malfunction occurs,
the ECM turns on the 'SERVICEENGINE SOON'" light.
A diagnostic code can be obtained from the ECM
through the *"SERVICEENGINE SOON**light. This code
will indicate the areaof the malfunction.

SES « SERVICE ENGINE SOON LIGHT - Lights when
a malfunction occurs in Computer Command Control
system.

TACH - TACHOMETER

TBI - THROTTLE BODY INJECTION (Unit) - is
controlled by the ECM to supply precise air/fuel
mixture into the intake manifold.

TCC - TRANSMISSION / TRANSAXLE CONVERTER
CLUTCH - ECM controlled solenoid in transmission
which positively couples the transmission to the
engine.

THERMAC « THERMOSTATIC AIR CLEANER -
provides preheated air to intake manifold to provide
better driveability when engine iscold.

TPS - THROTTLE POSITION SENSOR - Device that
tells the ECM the throttle position.

TVS « THERMAL VACUUM SWITCH. Used to
control vacuum in relationship to engine temperature.

V- VOLT

V-6 - SIX CYLINDER ENGINE- Arranged ina"V".

V-8 - EIGHT CYLINDER ENGINE - Arranged in a
"V

VACUUM - Negative pressure; less than
atmospheric pressure.

VACUUM, MANIFOLD - Vacuum source in
manifold below throttle plate.

VACUUM, PORTED - A vacuum source above
(atmospheric side ) of closed throttle plate.

VIN -VEHICLE IDENTIFICATIONNUMBER.

VSS - VEHICLE SPEED SENSOR - Sensor which
sends vehicle speed information to the ECM.

WASTEGATE - A means of controlling the amount
of boost available for a Turbo Charged engine.

WOT - WIDE OPEN THROTTLE.
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WIRING HARNESS SERVICE

The ECM wire harness electrically connects the
ECM tothe various solenoids, switches, and sensorsin
vehicle engine compartment. The ECM is located
inside the vehicle passenger compartment.

Most connectors in the engine compartment are
protected against moisture and dirtwhich couldcreate
oxidation and deposits on the terminals. This
protection isimportant because of the very low voltage
and current levels found in the electronic system. The
connectors have a lodk which secures the male and
female terminalstogether. A secondary lock holds the
seal and terminal into the connector.

GENERAL

Molded-on connectors require complete
replacement of the connector. This means splicing a
new connector assembly into the harness. Figure 5
has instructions on splicing wires.

WIRE HARNESS

Wire harnesses should be replaced with proper
part number harnesses. When signal wires are spliced
into a harness, use wire with high temperature
insulation only,

With the low current and voltage levels found in
the system, it is important that the best possible bond
at all wire splices be made by soldering the splices as
showninFigure 5.

Use care when probing the connector or replacing
terminals in them. It is possible to short between
opposite terminals. If this happens to the wrong
terminal pair, it is possible to damage certain
components. Always use jumper wires between
connectors for circuit checking. NEVER probe
through the Weather-Pack seals.

When diagnosing, open circuits are often difficult
to locate by sight because oxidation or terminal
misalignment are hidden by the connectors. Merely
wiggling a connector on a sensor or in the wiring
harness may correct the open circuit condition. This
should always be considered when an open circuit or
failed sensor is indicated. Intermittent problems may
also be caused by oxidizedor loose connections.

Before making a connector repair, be certain of the
type of connector. Weather-Pack and Compact Three
connectors look similar but are serviced differently.
Replacement connectors and terminals are listed in
Group 8.965 of the Standard Parts Catalog.

TWISTED/SHIELDED CABLE

DRAINWIRE.

Y OUTER JACKET
MYLAR =" \=>

1. REMOVE OUTER JACKET.
2. UNWRAP ALUMINUM/MYLAR TAPE. DONOT
REMOVE MYLAR.

TWISTED LEADS

> STK

1. LOCATE DAMAGED WIRE.
2. REMOVE INSULATION AS REQUIRED.

¢ %j

3. UNTWIST CONDUCTORS. STRIP INSULATION AS
NECESSARY.

SPLICE & SOLDER

S — e — —

3. SPLICETWO WIRES TOGETHER USING SPLICE
CLIPS AND ROSIN CORE SOLDER.

g m iDRAlNWlRE

4. SPLICE WIRES USING SPLICE CLIPSAND ROSIN CORE
SOLDER. WRAP EACH SPLICETO INSULATE.
5. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE

' JEAN 4

6. TAPE OVER WHOLE BUNDLETO SECURE AS BEFORE.

4. COVER SPLICEWITHTAPE TO INSULATE
FROM OTHER WIRES.

5. RETWIST AS BEFORE AND TAPE WITH
ELECTRICAL TAPE AND HOLD IN PLACE.

4S 05706E

Figure5Wire Harness Repair



DRIVEABILITY AND EMISSIONS - FUEL INJECTION 6E- Page 15

CONNECTORS
Weather-Pack

Some connectors used with an ECM are called
Weather-Pack. Figure 6 shows a Weather-Pack
terminal and the tool (5-28742) required to service it.
This tool is used to remove the pin and sleeve
terminals. If removal is attempted with an ordinary
pick, there is a good chance that the terminal will be
bent or deformed. and, unlike standard blade type
terminals, these terminals cannot be straightened
once they are bent.

Make certain that the connectors are properly
seated and all of the sealing rings in place when
connecting leads. The hinge type flap provides a
backup, or secondary locking feature for the
connector. They are used to improve the connector
reliability by retaining the terminals if the small
terminal lock tangs are not positioned properly.

Weather-Pack connections cannot be replaced
with standard connections. Instructions are provided
with Weather-Pack connector and terminal packages.

CompactThree

The Compact Three connector which looks similar
to a Weather-Pack connector is not sealed and is used
where resistance to the environment is not required.
This type of connector most likely is used at the air
control solenoid. Use the standard method when
repairing a terminal. DO not use the Weather-Pack
terminal tool 5-28742.

Metri-Pack series 150terminal removal

Some connectors used to connect various Sensors
to the ECM harness use terminals called "Metri-Pack™

FEMALE
CONNECTQR

BODY

MALE
CONNECTOFR
BODY

1 OPEN SECONDARY LOCK HINGE ON CONNECTOR
2. REMOVE TERMINAL USING TOOL
PUSHTO
RELEASE
¢

TERMINAL REMOVAL
TOOL J-28742

3. CUT WIRE IMMEDIATELY BEHIND CABLE SEAL

4. REPLACETERMINAL
A. SLIP NEW SEAL ONTO WIRE,

B. STRIP 5 mm{.2”) OF INSULATION FROM WIRE.
C. CRIMP TERMINAL OVER WIRE AND SEAL.

6. PUSHTERMINAL AND CONNECTORAND
ENGAGE LOCKING TANGS.

6. CLOSE SECONDARY LOCK HINGE
04 09 84 5S 1555-6F
Figure 6 Weather-Pack Terminal Repair

(Figure 7). These may be used at the Coolant Sensors
aswell asat Ignition Modules.

A

<

= o= s s am e oy

1. METRI-PACK SERIES
150 FEMALE TERMINAL
2.  LOCKINGTANG

———-——-—-——————-——1

) S
/1

e
200 a
\m 77 B

L—-—-—-—

3. TOOLJ35689 ORBT-8446
4. CONNECTOR BODY
5. SEAL

1

——————-—-—-ﬁ

}ZI

) S

g e on e G D e -

--—--—-—————J

4-18-86
*7S 3213-6E

Figure 7 METRI-PACK SERIES 150 TERMINAL REMOVAL
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"1 ] CABLE
TERMINAL

3] LOCKING TANG
(@] TooL533095

1. GRASP CABLE AND PUSHTERMINAL
TO THE MOST FORWARD POSITION.
2. INSERTTOOL 533095 STRAIGHT INTO
THE FRONT OF THE CONNECTOR CAVITY.
DONOT USE CONVENTIONAL PICK TO REMOVE
TERMINAL.
032184

3.
4.

5.

WITH TOOL INPLACE, GENTLY PULL

ON THE CABLE TO REMOVE TERMINAL.
VISUALLY CHECK TERMINAL AND
REPLACE IF TERMINAL CAVITY OR TANG

INSTALL TERMINAL INTO CONNECTOR

CAVITY UNTIL LOCKING TANG HAS
SNAPPED INTO POSITION.

55 1418-6E

Figure8Micro Pack Terminal Replacement

They are also called “Pull-To-Seat” terminals
because, to install a terminal on a wire the wire is first
inserted through the seal (5) and connector (4). The
terminal isthen crimped on the wire and the terminal
pulled back into the connector to seat itin place.

Toremove aterminal:

1. Slide the seal back on the wire,

2. Insert tool (3) BT-8518 or J 35689, or
equivalent, as shownininsert“A” and "B”
torelease the terminal tocking tab (2).

3. Push the wire and terminal out through
the connector.

If reusing the terminal, reshape the locking tang

(2).

Micro-Pack
Some connectors used on harness to connect to the

ECM are called Micro-Pack (Figure 8). Terminal
replacement requires the use of a special tool.

TOOLS NEEDED TO SERVICE THE SYSTEM

The system requires an ALDL read-out (Scan)
tool, tachometer, test light, ohmmeter, digital
voltmeter with 10 megohms impedance (J-29125A),
vacuum gage and jumper wires for diagnosis. A test
light or voltmeter must be used when specified in the
procedures. They must NOT be interchanged. See
Figures 9 through 12 for Special Tools needed to
diagnosis or repair a system. For more complete
information on the operation of these tools, see the
manufacturer’s instructions.
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VOLTMETER - Voltage Position Measures amount of
voltage. When connected in parallelto an existing
circuit. A digital voltmeter with 10 meg ohm input
impedence is used because this type of meter will
not load down the circuit and result in faulty
readings.some circuitsrequire accurate low voltage
readings, and some circuits in the ECM have a very
high resistance.

AMMETER - When used as ammeter, this meter also

accurately measures extremely low current flow.

Referto meter instructionsfor more information.

® Selector must be set properly for both function
and range. DC is used for most automotive
measurements.

OHMMETER - Measures resistance of circuit directly

inohms. Referto meter for more information.

e (L Display inall ranges indicates open circuit.

® Zero display in all ranges indicates a short
circuit.

e® Intermittent connection in circuit may be
indicated by digital reading that will not
stabilize on circuit.

® Range Switch.

200Q - Readsohmsdirectly
Hl(%?glwﬁﬁ?/g%hé%gg%R D 2K,20K,200KQ - Reads ohm_s inthousands
134029-A 2M and 20MQ - Reads ohms in millions

VACUUM PUMP (20 IN. HG. MINIMUM)
Use gage to monitor manifold engine vacuum and the
hand pump to check vacuum sensors, solenoids and

valves. -
123738
UNPOWEREDTEST LIGHT
Used to check wiring for complete circuit and short to
ground or voltage.
J34142-A
TACHOMETER

Use inductive trigger signal pickup type to check RPM.

5-2-86
7S5 3382-6E
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J29533A/BT8127

OXYGEN SENSOR WRENCH
Used to remove or installthe oxygen sensor.

5>

J33031/BT8130

DLE AIR CONTROL WRENCH
Usedto remove or installlAC valve on throttle body.

134730-A

ORT FUEL INJECTION DIAGNOSTICKIT

Used to diagnose portfuel injection systems.

The kit includes:

® [uel Pressure Gage -to check fuel pump pressure
and compare injector pressuredrop for equalfuel
distribution.

® |[njectorTest Light-to check electrical circuitto an
injector.

® [njectorTester -to energize each fuel injectorfor a
precise amount of time to performinjector balance
testin CHART C-2A by checking each injector's
pressure drop using pressure gage.

134730-1

*UEL PRESSURE GAGE
Used to check and monitor fuel line pressure of port
fuel system.
Part of DiagnosticKit J34730-A

434730-2

NJECTOR TEST LIGHT
Used to check electrical circuitto a portfuel injector
Part of DiagnosticKitJ34730-A

BT8320

NJECTOR TEST LIGHT
Usedto check electrical circuitto a TBI fuel injector
(exceptTBI 700)

BT8329A

NJECTORTEST LIGHT
Usedto check electrical circuitto a TBI 700 fuel
injector and a portfuel injector.

5-2-86
7S 3396-6E
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1

#

> EDION

J26792/8T7220-1

SPARK TESTER
Useto check available secondary ignition voltage .
Also called anST125.

136101

MASSAIR FLOW (MAF) SENSOR TESTER
Usedfor static test of MAF Sensor on vehicles
equipped with an A/Ctype MAF Sensor.

136179

CRANKSHAFT SENSOR ALIGNMENTTOOL (€31 SYSTEMS)
Usedto properly align crank or combination sensor to
harmonic balancer interrupter.

J35616

CONNECTOR TEST ADAPTER KIT
Used to make electrical test connections in current
Weather Pack, Metri- Pack and Micro-Packstyle
terminals.

134636

CIRCUIT TESTER
Usedto check all relays and solenoids before
connectingthem to a new ECM. Measuresthe circuit
resistance and indicates pass or fail via green or red
LED. Amber LED indicates current polarity. Can also
be used as a non-powered continuity checker.

128687-A/BT8220

OIL PRESSURE TRANSDUCER WRENCH
Usedto remove or install oil pressure transducer on
engine.

METRI-PACKTERMINAL REMOVER
- Usedto remove 150 series Metri-Pack "pull-to-seat ”
terminals from connectors. Referto wiring harness
service in Section 6E for removal procedure.

/ 135689

J28742/BT8234-A

WEATHER PACK TERMINAL REMOVER
Usedto remove Terminals from Weather Pack
connectors. Refertowiring harness service in Section
6E for removal procedure.

\

J33095/BT8234-A

ECM CONNECTOR TERMINAL REMOVER
Used to removeterminal from Micro-Pack connectors.
Referto wiring harness service Section 6E for removal

procedure.
5-2-86
75 3384-6E
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134730-3

NJECTOR TESTER
to energize each fuel injector for a precise amount of
time to performinjector balancetest in CHART C-2A
by checking each injector's pressure drop using
pressure gage. Partof Diagnostic Kit134730-A.

*UEL LINEWRENCH

Usedto disconnector connedfuel linesatTBI unit by
holding fuel nutatthrottle body.

§33179-20

MINIMUMAIR RATEADJUSTING WRENCH
Usedto adjustthrottle stop screw on TBI unit.

J29658/BT8205

FUEL PRESSURE GAGE
Usedto check and monior fuel line pressure of port
fuel system.

5-2-86
75 3397-6€
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GENERAL SPECIFICATIONS

Many of the specifications used in this section are located on the Vehicle Emission Control
Information label under the hood.
Listed on the chartbelow are locations of specifications used in this Section.

SPECIFICATION I

Engine Timing

| LOCATION OF INFORMATION

Vehicle Emission Control information label.

Idle Speed, ECM
Controlled

Not adjustable. ECM controlsidle.

Spark Plug Type

See Owner’sManual, Section 7.

Spark Plug Gap

Vehicle Emission Control Information Label.

Engine Code 8thdigitof VIN number. See Section OA. Also Owner’sManual,
Section 7.
Engine Family Vehicle Emission Control Information label.

Filter Part Numbers

See Owner’s Manual, Section 7.

Part Numbers of
Major Components

WDD-GM Parts Book.

Replacement of
Vehicle Emission
Control Information
Label

WDD-GM Label Catalog.
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SECTION 6E3

DRIVEABILITY AND EMISSIONS
FUEL INJECTION (PORT)

THIS SECTION APPLIES TO:
2.0L TURBO (VIN M) “J* SERIES
2.8L (VIN W) "A" SERIES
3.0L (VIN L) "N" SERIES
3.8L (VIN 3) A, C &H" SERIES
3.8L TURBO (VIN 7) "'G" SERIES

ALL NEW GENERAL MOTORS VEHICLES ARE CERTIFIED BY THE UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF
THE REGULATIONS FOR THE CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES.
THIS CERTIFICATION IS CONTINGENT ON CERTAIN ADJUSTMENTS BEING SET TO FACTORY
STANDARDS. IN MOST CASES, THESE ADJUSTMENT POINTS EITHER HAVE BEEN
PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR
ROUTINEADJUSTMENT IN THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR
TEMPORARILY REMOVING PLUGS, CAPS, ETC, FOR PURPOSES OF SERVICING THE
PRODUCT, MUST BE STRICTLY FOLLOWED AND, WHEREVER PRACTICABLE, RETURNED TO
THE ORIGINAL INTENT OF THE DESIGN.

CONTENTS
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ChartC'zA SIS SSSSSSSSSNSNEEEEEEEER C2'16
Idle Air Control (IAC) Valve Check {2.0L-T)
Chartc-zc SIS SESESSSSSSSEEEEEEEEEEESR C2'18

dfe AT Controi (IACT) Valve Check
(3.0L, 3.8L &3.8L-T)
Chartc-zc SEEEEEESEEEEEEEEEEEEEEEEESR CZ_ZO

SECTIONC3
EVAPORATIVE EMISSION CONTROL SYSTEM (EECS)
GENERALDESCRIPTION sasssssssnsssnss C3-]]
PURPOSE ssssssssssssssnsnnnnnnnns C3-1
PURGE VALVE OPERATION _.2.0LTURBO . C3-1
EVAPORATIVESYSTEM2.8L sssssssssss C3-1
VAPORATIVESYSTEM 307387 38T .. C3-2
OPERATION susssssssssssussnnnnnns C3-2
TANK PRESSURF CONTROIVAIVE ssasas C3-2
DIAGNOSIS ssssssssssssssnsnnsnnnnns C3-3
CANISTER PURGESOLENOID wassssss=ss C3-3
VISUAL CHECK OF CANISTER  wasussssss C3-3
FUNCTIONALTEST OF FUEL VAPOR
CANISTER 2. 0L TURBO ssssssssssss C3-3
ON-CARSERVICE wassssssnssnssnunnnuns C3-4
FUELVAPOR CANISTER s s s s s annnnunuss C3-4
CANISTER PURGE SOLENOID ausssss==ss C3-4
CONTROLVALVE  ssussssssnsnsnssnns C34
CANISTERHOSES  ssussssssnsnnsnsns C34
PARTSINFORMATION sssussusssssnnsnss C3-4
Canister Purge Valve Check (2.0L-T & 2.8L)

SECTION C4A
DIRECT IGNITIONSYSTEM (DIS) / EST .2.8L
GENERALDESCRIPTION  assssssssssssns C4A-1

SYSTEM OPERATION asssssssssnnnsns C4A-1
SYSTEM COMPONENTS sassssssssnsss C4A-1
CrankshaftSensor ssssssssssssssss C4A-1
IgNnition COilS sassssssssssssnnsnnn C4A-2
"DIS"Module ssssssssssssnsnnnns C4A-2
Electronic Spark Timing (EST) sssssss C4A-2
DIAGNOSIS EEEEEEEEEEEEEEEEEEEEEEEER C4A'3
SYMPTOM DIAGNOSIS EEEEEEEEEEEEENRR C4A'3
CHECKING EST PERFORMANCE s s s s asssas C4A-3

Code42 SEEEEEEEEEEEEEEEEEEEEEER C4A-3
Code12 SEEEEEEEEEENEEEEEEENEEEEER C4A'3
SettingTiming EEEEEEEEEEEEEEEEERESR C4A.3

ON-CARSERVICE  ssssssssssssssnsnnss C4A-3
"DIS"ASSEMBLY ssssssssssssannnnns C4A.3
CRANKSHAFFSEN%R EEEEEEEEEEEEEEDSR C4A'3
IGNITIONCOIL(S) sunssunnnnnnnnnnnns C4A-4
IGNITIONMODULE wusssssssnsnnnnsss C4A-4

PARTSINFORMATION ssssssssnnnsnnnns C4A-4

"DIS" Misfire At Idle(2.8L)

ChartC'4D'1 (AR RRRRRRRRRRRRRRRRR]Y] C4A"6
"DIS" Misfire At Idle(2.8L)

ChartC'4D'2 EEESEEENEEEEEEEEEEEEEE C4A‘8
SECTIONC4B

IGNITIONSYSTEM/EST (DISTRIBUTORLESS C31)

3.0L, 3.8L AND 3.8L TURBO

GENERAL DESCRIPTION  sasssssssnnsnaa C4B-1
SYSTEM IDENTIFICATION sussssssssss C4B-1

SYSTEM COMPONENTS sassssssnsnnns C4B-2
Ignition COilS ssssssssssssssnsnnns CaB-2
C3IModule  sessssssssssnnnnnnss C4B-2
CamshaftSensor(38l) seesessesaasa caB.2

[CrankshaftSensor ssssssssssssssss €48-3]
Combination Sensor "Sync-Pulse” (3.0L) C4E-4
Electronic Contral Module (ECM) CAaB.4
Electronic Spark Control ESC) sssssss C4B:5
Electronic Spark Timing EST)  ssassssssaC48:5
DIAGNOSIS sssssssssssssssssssssnnss C4B-5
ON-CARSERVICE  sssssssssssnsnannnns C4B-6
IGNITIONCOIL(TYPEI) sssssssssnnnas C4B-6
C3I MODULE (TYPEI) ssssssssssssssss C4B-6
IGNITIONCOIL(TYPEN) ssssasssssssaas C4B-6
QLMQDLLLE.(ﬂEE—”LI_LI_I_LI_I_LLI_I_I_I_I_I_IM
IQRANKSHAELSEN&R_MLMM
AMSHAF T SENSOR (3.6L NON-TURBO) «a (48B3
CAMSHAFT POSITION SENSOR
(3.8LTURBOONLY) ssssssssssansss C4B-8
CAMSHAFT POSITION SENSOR DRIVE

ASSEMBLY (3.8L TURBOONLY) s assssas C4B-8
CAMSHAFT SENSOR TIMING

sesssssssssssss C4B-8
[PARTS INFORMATION s s cessassessanses C4B-9]

C31 Mistire At Idle(3.0L, 3.8L & 3.8L-1)

Chartc-3 EEEEEEEEEEEESENEEEEEEEEEER C3'8 ChartC‘4F'1 SEEEEEEEESEEEEEEEEEEEESE C4B'10
Canister Purge Valve Check(3.0L, 3.8L & 3.8L-T) C31 Misfire At Idle(3.0L, 3.8L & 3.8L-T)
ChartC‘\?J EEEEEEEEEEEEEEEEEEEEEEEESR C3'1O ChartC'4F'2 EEEEEEEEEEENENEEEEEEEENESR C4B'12
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SECTION C4C
IGNITIONSYSTEM/EST - 2.0L TURBO
GENERAL DESCRIPTION EEEEEEEEEEEEEEESR C4C_1

PURPOSE SEEEEEEEEENEENEEEEEENEENEEER C4C'1
OPERATION EEEEEEEEEEEEEEEEEEEEEER C4C'1
DIAGNOSIS EEEEEENEEEENEEENEEEEEEEEN C4C'1

RESULTS OF INCORRECT OPERATION s aaa CAC1
HOW CODE 42 ISDETERMINED  asssssss C4C-1

CODE 12 EEEEEEEEEEEEEEEEEEEEEEEEER C4C_2
ON'CAR SER\/ICE EEEEEEEEENEEEENEEEEEE C4C'2
SE-I_I-ING TIMING SEEEEEEEEEEEEEEEEEEER C4C_2

CHECKING EST PERFORMANCE s« s s s s s s s C4C-2
PARTSINFORMATION susususssnsnnnnnns C4C-2
Ignition System Check (Remote Coil) (2.0L-T)

ChartC'4C (AR R RRRRERAREREREREDN]]

SECTION C5A
ELECTRONIC SPARK CONTROL (ESC) SYSTEM
3.0L, 3.8L &3.8L TURBO

C4C4

(GENERAL DESCRIPTION ssssssssssnnnnns COA-|
PURPO$ lllllllllllllllllllllllllC5A'1

OPERATION sssssssssssnsnnnannunnsn C5A-1
DIAGNOSIS ssssssssssssssnnsnannnnns C5A-1
DN-CAR SERVICE susssssnssssnanunnnns C5A-1

SENSOR ssussssssssssssssssnnnnnnns C5A-1

ESCMODUIF seesssssssaasssssunnas CRA-1

PARTSINFORMATION sssusssssssssnnsns C/A-3

xhaust Gas Recirculation (EGR) Check
(3.0L,3.8L, 3.8L-T & 2.0L-T)
ChartC-7 suussusssussssssssssusnns

SECTIONC7B
EXHAUST GAS RECIRCULATION(EGR) SYSTEM .2.8L
GENERALDESCRIPTION ssssssssssssssss C7B-1
PURPO$ (AR RRRRRRRRRRRRRRRRRRRRUYHI C7B'1
OPERATION ssssssssssssssnsnnnnnns C7B-1
EGRVALVEAND CONTROL sassssssssas C7B-1
EGR VALVE IDENTIFICATION ssssssssss C7B-1
DIAGNOSIS sssssssssssssssssnnnnnnns C7B-1
RESULTS OF INCORRECT OPERATION aaas C7B-1
ON-CARSERVICE sssssssssssnsnsnnnnns C7B-2
EGRVALVE sassssssssnsnnnnnnnnnnns C7B-2
EGRFILTERSERVICE ssssssssnsnsnnsnss C7B-3
PARTSINFORMATION sssssssssssssnssns C7B-3
Exhaust Gas Recirculation (EGR) Check (2.8L)
ChartC-7 sssssssssssssssssssssnnss

SECTION C8
TRANSMISSION/TRANSAXLE
CONVERTER CLUTCH (TCC) SYSTEM

C7/A-4

C7B-4

Electronic Spark Control {ESC) (3.0L, 3.8L & 3.8L-T)
ChartC'S SEEEEEEEEEEEEEEEEEEEEEEEEDR CSA_4

GENERAL DESCRIPTION B EEEEEEEEEEEEETSR C8_l

SECTION C5B
ELECTRONIC SPARK CONTROL (ESC) SYSTEM
2.0L TURBO & 2.8L

GENERALDESCRIPTION  sssssssssssssss C5B-1
PURPOSE sssssssssssssssnnnnsnnnns C5B-1
OPERATION sssssssssssnssnnnnunnasn C5B-1

DIAGNOSIS ssssssssssssssssannnnnnns C5B-1

ON-CARSERVICE sssssssssssssssnnsnns C5B-1
ESCSENSOR ssssssssssnssnnnnunnnns C5B-1

MEM-CAL sunnnnnnnnnnnnnnnnnnnnnnn C5B:1
PARTSINFORMATION sssssssssssssssss C5B-1
Electronic Spark Control (ESC) System Check

(2.0L-T & 2.8L)

ChartC-5 wussssnssssssssnsnnunnnns C5B-2

SECTION C7A
EXHAUST GAS RECIRCULATION (EGR) SYSTEM
2.0LTURBO, 3.0L, 3.8L & 3.8L TURBO

PURPOSE asssssssssssssssssssssss C8-1
OPERATION assssssssssssssnnsnnnns C8-1
Results of Incorrect Operation  ssssss C8-1
DIAGNOSIS sssssssssssssssssnsnnnnnn Co-2

ON'CARSER\/ICE EEEEEEEEEEEEEEEEEEENESR C8'2
PARTSINFORMATION HE I EEEEEEEEEEEEEESR C8'2

Transmission/Transaxte Converter
Clutch (TCC) (3.0L)

ChartC'S EEESEEEESEEEEEEEEEEEEEEEESR C8_4
Transmission Converter Clutch (TCC)(3.8L-T)
ChartC'S IS IS S S S S SN EESSEEEEEEEEEESR C8-6

GENERAL DESCRIPTION sassssssssssnnns C/A-L
PURPOSE sassssssnnnsnnnnnnnnnnnns C7A-1
OPERATION  ssssssssssssssnsnnunns C7A-1
EGRCONTROL sasssusssnsnunununnnnns C7A-1
EGRVALVE IDENTIFICATION susssssuss C7A-1

PORTEGRVALVE sasssssssnssnnnnnns C/A-2
DIAGNOSIS sssssssssssssnssannnnnnnsn C7A-2
RESULTS OF INCORRECTOPERATION «aaa C7A-2
ON-CARSERVICE sssssssssssssssssnnns C7A-2
EGRVALVE sasssssnssnnnnnnnnnnnnns C7A-2

Transmission/Transaxle Converter

Clutch (TCC) 10f 2(3.8L)

ChartC-8B sssssssssssssssssssnnnns C8-8
125C Transmission Converter

Clutch (TCC) (2.8L)

Chart C-8A ssssssssssssssssssnsnnns C8-12
440-T4 Transmission Converter

Clutch (TCC) 1of 2(2.8L)

ChartC-8B uwssssssssssssssssssnnnss C8-14
TransmissionConverter Clutch (TCC)(2.0L-T)

Chart C-8A sssssssssssssssssssnnnns C8-18
M/T Shift Light Check (2.0L-T)

Chart C-8B ssssssssssssssssnsnnnnns C8-20
SECTIONC10

A/C CLUTCH CIRCUIT DIAGNOSIS
AJC Clutch Circuit Diagnosis -10f 2(3.0L & 3.8L)

ChartC‘1m EEEEEEEEEEEEEEEEEEEEEER C10'2
A/C Clutch Circuit Diagnosis .1 of 2(3.8L-T)
Chartc-l(D EEEEEEEEEEEEEEEEEEEEEER C10'6

EGR CONTROL SOLENOID wsssssssnsnnns C7A-3
ECR FILTER REPIACEMENT s ussussussws C7A-3

AJC Clutch Circuit Diagnosis {(2.0L-T)

ChartC_lo EEEEEEEEEEEEEEEEEEEEEENEDR C10'10
A/C Clutch Circuit Diagnosis (2.8L)
ChartC'lo EEEEEEEEEEEEEEEEEEEEEEESR C10.12
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SECTIONC12
ELECTRONIC COOLING FAN
GENERAL DESCRIPTION s sssasssnnnssnns CLZ-1

OPERATION EEEEEEEEEEEEEEEEEEEEETSR c12'1
DIAGNQSIS C12-1

ON'CARSERVICE ee e s s cesssvevrene LI C12-2
PARTSINFORMATION A B EN® N NN EEENESNENNSN 012_2

Two Speed Coolant Fan Check(3.0L)

ChartC-12A ssuesnsssssnnnsssnnnnss C12-4
Fan(s) "ON" At All Times; Two-Speed Coolant fan

ChartC-12B(3.0L) «eo snnuunnnnunse »u C12-6
No Low Speed Fan,

Two-Speed Coolant Fan(3.0L)

Chartc'12c EE N EEEEEEEEE EEEEEEEEEENESR C12'8
Coolant Fan Check (w/out A/C)

Single Speed Coolant fan- 1of 3(3.8L "A"

ChartC-12A ..vvvevee mnnnnnnnnnnnns C12-10
Coolant Fan Check (withA/C & VO1) 10f 3

Chart C-12D (3.8L “A") wee snssnssssss C12-16
Coolant Fan "ON" At All Times (withA/C & VO 1)

Chart C-12G(3.8L "A") C12-22
Coolant Fan Check (with A/C & V08 HD Cooling)

ChartC-12H- 10f3(3.8L "A") wuusussss €12-24
Fan(s) "ON" At All Times

(with A/C & V08 HD Cooling) (3.8L "A™)

ChartC-12K vieoee mosecssssssssess C12-30
Two-Speed Coolant Fan Check (3.8L "C & H")

ChartC-12L seassssssssnnnssnnnnnss C12-32

fan "ON" At All Times;
Two-Speed Coolant Fan Check (3.8L "C& H")
ChartC-12M suusnsssnnnsnnnnnnnnnns C12-34
No Low Speed Fan; Two-Speed Coolant Fan Check
Chart C-12N(3.8L "C& H") susssssssss C12-36

Two-Speed Coolant Fan Check (3.8L-T)
ChartC'12A EEEEEEl EssiEsEEEEEEEENESR 012'38

an "ON"ATAITTIMES,
Two-Speed Coolant Fan Check (3.8L-T)
Chartc‘lZB E NI EEEEEEEEE EEEEEEEENESR C12_40

NO COwW Speed Far,
Two-Speed Coolant Fan Check (3.8L-T)
ChartC'12C [ A AN I E N SN RN R R NN ) C12_42

Coolant Fan Control Circuit Diagnosis- 10of 2
ChartC'J.ZA(28L) EEEEEEEEEEEEEEEENEN C12'44
Engine Cooling Fan System Check (2.0L-T)
Chartc'12c EEEEEEEEEEEEEEEEEEEEEETSR 012-48

SECTIONC13

POSITIVE CRANKCASEVENTILATION (PCV)

GENERAL DESCRIPTION ssssssssssnnnnns C13-1
OPERATION ¢¢ve sunnnnnnnnnnnnnnses C13-1
RESULTS OF INCORRECT OPERATION wsss €13-1

DIAGNOSIS sssssssssssnssssnnnnnnnns C13-4
FUNCTIONAL CHECK Of PCV VALVE auuws C13-2

ON'CARSERVICE BN EEESEEEEEEENENBNRENNNN C13'2

[PARTSINFORMATION sussssssssnnsnnsns C13-3|
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INTRODUCTION

GENERAL DESCRIPTION

This section applies to engines which have a fuel
injector in the intake manifold near the intake valve
for each cylinder. It is commonly referred to as “Port
Fuel Injection”.

These engines have controls to reduce exhaust
emissions, while maintaining good driveability and
fuel economy.

An Engine Control Module (ECM) is the heart of
this control system and has sensors used to provide
information about engine operation and the various
systems it controls. Details of basic operation,
diagnosis, functional checks, and on-vehicle service
are covered in Section “C”, Component Systems.

The ECM has the ability to do some diagnosis of
itself, and of other parts of the system. When it finds a
problem, it lights a “Service Engine Soon” Light on
the instrument panel and a trouble code will be stored
in the ECM memory. This does not mean that the
engine should be stopped right away, but that the
cause of the light coming on should be checked as soon
asreasonably possible.

DIAGNOSIS PROCEDURE

The following sections(s) are written for specific
engine applications and are clearly indentified. Be
sure to use only the section which applies to the
engine family being diagnosed.

Before using this section of the manual, you
should be familiar with the information and the
proper diagnosing procedures as described in Section
6E. If the proper diagnosis procedures are not
followed, as described in Section 6E, it may result in
unnecessary replacement of good parts.

Trouble Tree Charts incorporate diagnosis
procedures using an ALDL “Scan” tool, where
possible. The “Scan” tool has the ability to save time
in diagnosis and prevent the replacement of good
parts. The key to using the *Scan” tool
successfullv for diagnosis lies in the technician’s

ability to understand the system he is trying to
diagnose. as well as an understanding of the
“*Scan” tool’s limitations. See Section 6Efor more

information.
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I SECTION A3
| 3.0L, 3.8L and 3.8L Turbo Engines

DIAGNOSTIC CIRCUIT CHECK

The "Diagnostic Circuit Check™ verifies the

system is functioning correctly: Some special
considerations to keep in mind while making the

""DiagnosticCircuitCheck” are:
Blocking Drive Wheels

The vehicle drive wheels should always be blocked
while checking the system.

Cold Oxygen Sensor

On some engines. the Oxygen Sensor will cool off
after only a short period of operationat idle. Thiswill
put the system into “Open Loop”. To restore “Closed
Loop™ operation. run the engine at part throttle
several minutes and accelerate from idle to part
throttlea few times.

BASIC PROCEDURE

I fyou have not reviewed the Basic Informationon
how to use the Diagnostic Procedures. go to the
Introduction of this section.

SECTION A3

ENGINE COMPONENTS/ WIRING DIAGRAMS/ DIAGNOSTICCHARTS

DIagnOStICCIrCuItCheCk, "SCan" Data (I E R AR RERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRN]
COmpOnentLoCathns | AR R R R RN ERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRN]
CompOSiteVieWS IIII.. EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR
ECM Connector Terminal EndView .3.0L "N" Seli€S sssssssssssssssssnnnsnnnnnnnnn
erlng DIagramS‘3.oL "N"Series AR AR RN RRRRRRERRRRRRRRRRERRRRRRRRRRRRRRERRHRN]
ECM Connector Terminal EndView .3.8L "A. C&H" SerieS wassssssssnssnsssnnannnnn
erlng DIagramS‘3.8L”A” Serles IR AR R R R R RRRRRRRRRRRRRRRRRRRRRRRRRRRRRERERREN]
erlng Dlagrams -3.8L”C&H"Serles I B R RN RRRRERRERRRRRRRRRRRRRRRRRRERRRRRN N,
ECM Connector Terminal EndView .3.8L Turbo "G" SElieS sssssssssssssssssssnsnnns
Wiring Diagrams .3.8L Turbo ""G""SEreS sssssssssssssssssssssnssssnsannnnnnnnns
NO"SeNICeEngIneSOOn" nght -ChartA_l EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

Page A3-2
PageA3-4,5,6,7,8
PageA3-9.10.11
PageA3-12

Page A3-13,14,15
Page A3-16
PageA3-17.18.19
Page A3-20.21.22
Page A3-23

Page A3-24.25.26
Page A3-28

NoALDL Data or Won't Flash Code 12; "Service Engine Soon" Light On Steady .ChartA-2 . » Page A3-30
Engine Cranks ButWon't Run"Type | C31" _3.8L "A. C & H" Series .(1 of 3) .Chart A-3 «asss PageA3-32
Engine Cranks ButWon't Run "Type IC31" _3.0L "N" Series- (1 0f 3) .Chart A-3 «aasssssss PageA3-38
Engine Cranks ButWon't Run "Type IC31” _3.8L Turbo “"G" Series .(10f 3) .ChartA-3 «..ss PageA3-44
Engine Cranks ButWon't Run "Typell C31” _3.8L "A. C& H" Series -(10f3) .Chart A-3 ..«s« PageA3-50

Fuel System Electrical Test -3.0L "N" Series- (1 0f 2) .Chat-t A-5 sssssssssssssssssnsnns

PageA3-56

Fuel System Electrical Test -3.8L "C& H" Series -(10f 2) _Chart A-5 waussssssssssssssss PageA3-60
Fuel System Electrical Test; Non Digital Cluster .3.8L "C& H" Series (1 of 2) .Chart A-5 « s« PageA3-64

Fuel System Pressure Test (1 0f 2)- Chart A-7 sssssssssssssssssssssssssssnnnnnnnns
Code 13 .Oxygen Sensor Circuit (Open CirCuit) sssssssssssssssssssssnnnssssnnnnnns
Code 14 .Coolant Temperature Sensor Circuit (High Temperature Indicated)

Page A3-68
Page A3-72
EEEEEEEENERSN PageA3'74

Code 15 .Coolant Temperature Sensor Circuit (Low Temperature Indicated) ssssss=sss=ss PageA3-76
Code 21 -Throttle Position Sensor (TPS) Circuit (Signal Voltage High) sssssssssssssssaas PageA3-78
Code 22 -Throttle Position Sensor (TPS) Circuit (Signal Voltage LOW) ssssssssssssssssss PageA3-80
Code 23 _Manifold Air Temperature (MAT) Sensor Circuit (Low Temperature Indicated) .« Page A3-82

Code 24 _Vehicle Speed Sensor (VSS) CirCUit ssssssssssssssssssssssssssssssnnnnnns

Page A3-84

Code 25 _Manifold Air Temperature (MAT) Sensor Circuit (High Temperature Indicated) .« Page A3-86

Code 31 .Wastegate Solenoid Electrical -3.8L Turbo "G" SefieS sssssssssssnsssnnnnnns
Code 32 _Exhaust Gas Recirculation (EGR) CirCuUit sssssssssssssssssssssnnnnssnnnnnsn
Code 33 -MassAir Flow(MAF) Sensor Circuit (GM/SEC High) ssssssssssssssssssssnnss
Code 34 _MassAir Flow{MAF) Sensor Circuit (GM/SEC LOW) ssssssssssssssssssasnnnns

Code 41 .CAM Sensor Circuit .3.8L "A. C & H" Series .3.8L Turbo "G" SeleS ssssssssnnns

COde42 -C3IESTOrBypaSSCeruItFaIIure EEEEEEEEEEEEEEEEEEEEENEENENENEEEEENEEEEEENER
Code 43 _Electronic Spark Control (ESC) CifCUIt sssssssssssssssssssssssnnnnnnnnnnsn
Code 44 .Oxygen Sensor Circuit (Lean Exhaust Indicated) ssssssssssssssssssssnannns
Code 45 .Oxygen Sensor Circuit (Rich Exhaust Indicated) ssssssssssssssssssssssssnns
Code 51 .PROM Error (Faulty or IncorreCtPROM) ssssssssssssssssnnnssssnnnnnnnnns
Code 52 _Calpak Error (Faulty or Incorrect Calpak) sssssssssssssssssssnsnssnnnnnnns
CodeSS'ECM Errorlllllllllllllllllllllllllllllllllllllllllllllllllllllll

Page A3-88
Page A3-90
Page A3-92
Page A3-94
Page A3-96
Page A3-98
Page A3-100
Page A3-102
Page A3-104
Page A3-106
Page A3-106
PageA3-106
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DIAGNOSTIC CIRCUIT CHECK

" The Diagnostic Circuit Check must be the starting point for any driveability complaint
lagnosis.

The Diagnostic Circuit Check is an organized approach to identifying a problem created by an Electronic
Engine Control System malfunction because it directs the Service Technician to the next logical step in
diagnosing the complaint.

If after completing the Diagnostic Circuit Check and finding the on-board diagnostics functioning properly
and no trouble codes displayed, acomparison of ""Typical Scan Values", for the appropriate engine, may be used
for comparison. The "Typical Values™ are an average of display values recorded from normally operating
vehicles and are intended to represent what a normally functioning system would display.

A "SCAN" TOOL THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED, AND THE PROBLEM
SHOULD BE REPORTED TO THE MANUFACTURER. THE USE OF A FAULTY "SCAN" CAN RESULT
IN MISDIAGNOSISAND UNNECESSARY PARTS REPLACEMENT.

Only the parameters listed below are used in this manual for diagnosis. If a “Scan” reads other parameters,
the values are not recommended by General Motors for use in diagnosis. For more description on the values and
use of the "'Scan'"to diagnose ECM inputs, refer tothe applicable diagnosis section in Section C. If all values are
within the range illustrated, refer to symptomsin Section B.

TYPICAL "Scan" DATA VALUES
3.0L, 3.8L, and 3.8L TURBO

Idle/ Upper Radiator Hose Hot/ Closed Throttle / Park or Neutral /Closed Loop/Acc. off

"SCAN" Position Units Displayed Typical Data Value
Engine Speed RPM Varies

Coolant Temp. c 85"- 105"

MAT Mani Air Temp. c Varies with Air Temperature
Air Flow Gm/Sec 4-7

Oxygen Sensor Millivolts Varies

Throt. Position Volts .36-.44(3.8L) .50-.59(3.00)
Idte Air Control Counts (steps) 10-50

Park/Neutral PN and RDL P-N

Fuel Integ. Counts 118-138

Block Learn Counts 118-138

Closed Loop Flag. Open/Closed Closed Loop (may go openwith extended idle)
Vehicle Speed MPH 0 (Zero)

Torque Conv. Cl. On/Off Off/ (Onwith TCC commanded)
EGR Diag. Switch On/Off On/Off

Spark Advance Degrees Varies

Knock Signal No/Yes Nones

Power Steering Normal (Normal)

3rd Gear (440-T4) On/Off Off

4th Gear (440-T4) On/Off Off

A/C Request Yes/No No (yes, with A/C requested)
PROM I.D. Numbers Internal 1.D. Only

EGR Duty Cycle % 0-50

LV8 0 30-40

NOTE: IFALLVALUESAREWITHIN THE RANGE ILLUSTRATED, REFER TO SYMPTOMS IN SECTION 8.

10-9-86
*753471-6E



DRIVEABILITY AND EMISSIONS- FUEL INJECTION(PORT) 6E3-A3-3

DIAGNOSTICCIRCUIT CHECK
3.0L, 3.8L & 3.8L TURBO (PORT)

|0 IGN'ON'  ENGINE OFF. |
¢ NOTE'SERVICE ENGINE SOON' LIGHT.

I
1 |

STEADY LIGHT l NOLIGHT FLASHING CODE 12

B — - .

Sebooonood -
® JUMPER ALDLTERM. BTOA [ SEE CHART AL | CHECK FOR GROUNDEDCKT 451,
® DOES"$ES” LIGHT FLASHCODE 12 FoToT e a SEE WIRING DIAGRAMCHART A-L,
1
YES , NO
oo J‘ """" k
DOES “SCAN" DISPLAY ECM DATA? I | SEECHARTA-2
1
| N
DOES ENGINE START? [
PO o000 ooom L]
odES ENGINE START? | SEECHARTA-2 |

YES NO
loop o 077 H
ARE ANY CODES DISPLAYED? el o
|
#
YES NO
REFER TO APPLICABLE CODE CHART. SEE "SCAN" DATA ON
STARTWITH LOWEST CODE. FACING PAGE.

8-19-86
® 78 3227-6E




6E3-A3-4 DRIVEABILITY AND EMISSIONS- FUEL INJECTION(PORT)

VIN CODE: L

3.0L V6 PFI

‘N’ SERIES RPO:LN7

E| COMPUTER HARNESS
C| ElectronicControl Module(ECM)

€2 ALDL diagnosticconnector

€3 "SERVICE ENGINE SOON" light
C4 ECM power

€5 ECMharnessground

&5 Fusepanel

@3 Fuelpumptest connector

t..:NOT ECM CONNECTED

N 1 Crankcasevent valve (PCV)

RS N13 Coolantfantemp. overrideswitch©

ClconTROLLED DEVICES

Fuel injector
Idle air control motor (IAC)

Fuel pump relay

Computer Controlled Coil Ignition(cal)
Electronic Spark Control module (ESC)
Engine coolantfan relay

12 Exh. Gas Recirc. vacuum solenoid

0 ~NoO gw N =

13 A/C compressor relay
15 Fuelvapor canister solenoid

£xhaust Gas Recirculationvalve

Trans. Converter Clutch connector (TCC)

O INFORMATION SENSORS

B Exhaustoxygen(0,)

C Throttle position(TP$)

D Coolanttemperature

F Vehicle speed(VSS)

Fa Vehicle speed sensor buffer

H Crkshftpos. Reference/RPM (%)
} ESC knock sensor

K Massairflow

M P/N switch

S P/Sswitch

T Airtemperature(ATS) !
7S 3732-6E
8-19-86

FigureA3-1 - Engine Component Location- 3.0L "'N"* Series




DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-5

G’ SERIES RPO:LC2 VIN CODE:7 3.8LT V6 PFI

¢ el | ® [cs

\

cs

) gl - |
B HER /ﬁ
oy -

[] COMPUTER HARNESS ClcontrRolLeD DEVICES O INFORMATION SENSORS

1 Fuelinjector B Exhaustoxygen(O,)
1 ElectronicControl Module (ECM) 2 Idle air control motor (AC) C Throttle position (TPS)
2 ALDL diagnosticconnector 3 Fuelpumprelay D Coolant temperature
3 ""SERVICE ENGINE SOON' light 5 Trans. Converter Clutch connector (TCC) F Vehicle speed(VSS)
‘A ECM power 6 Comp. Controlled Coil Ignition(Cal) G Camshaftposition(Cal)
5 ECMharnessground 7 Electronic Spark Controlmodule (ESC) H Crkshftpos. Reference/RPM (C31)
‘6 Fusepanel 12 Exh. Gas Recirc.vacuum solenoid 3 ESC knock sensor
8 Fuelpumptest connector 13 A/Ccompressorrelay K MassAir Flow
15 Fuelvapor canister solenoid :
NOT ECM CONNECTED Wastegate solenoid M P/N switch
5 Crankcasevent valve (PCV) Exhaust Gas Recirculationvalve *56 2118-6E
12 InnerCooler 17 D‘elay Relay (CoolantFan)
53 Turbo Charger 18 HiSpeed Relay (Coolant Fan)
19 Lo Speed Relay (Coolant Fan) 8-7-86

FigureA3-2 - Engine Component Location- 3.8L Turbo "'G""Series



6E3-A3-6 DRIVEABILITY AND EMISSIONS- FUEL INJECTION(PORT)

'‘C" & 'H' seRES RPO: LG3 VIN CODE: 3 3.8L V6 PF
v\ ) ey
\ /
(4] Cé6
Cc2 c
/
13 3U7U16
6flses ||2 ©
o= O
—
1 1 o 1 2 Vv AR
() CLEAN- [

-

il

NG

[0 comPUTER HARNESS || CONTROLLED DEVICES

C| ElectronicControl Module (ECM) 1 FlIJellr.uector
€2 ALDL diagnosticconnector Idle air controlmotor (IAC)

€3 'SERVICE ENGINE SOON'" light Fuelpumprelay rc
EOMharnessground Trans. Conv. Clutch connector (TCC)

(65)
. . 3
O Fusepanel Comp. CpntrolledCoﬂ Ignition (C31)
Electronic Spark Control module(ESC)
€8 Fuelpumptest connector ]
EngineLO fan relay
9 EngineHIfan relay
12 Bxh. Gas Recirc. vacuum solenoid
13 A/C compressorrelay
15 Fuelvapor canister solenoid

0 N O U1l WwN

~i NOT ECM CONNECTED

N1 Crankcaseventvalve (PCV)

.N13 Coolantfantemp. override switch )
16 Oil Pressure Relay

@ ExhaustGas Recirculation valve

(ONFORMATION SENSORS

B
C
D
E
F
G
H
J
K
s
v

Exhaustoxygen(02)
Throttle position(TPS)
Coolanttemperature
Vehicle speed sensor (VSS)
Vehicle speed buffer
Camshaft Position{C31))
CrankshaftPosition(C31))
ESC Knock Sensor

MassAir Flow

P/S pressureswitch (PSPS)
Manifold Air Temp. (MAT)

8-19-86 7S 3105-6E

Figure A3-3 - Engine Component Location- 3.8L ""C & H" Series




DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-7

A SERES  RPO:LG3  VIN CODE: 3 3.8L V6 pFi

1
< Cc2 o

c6

\ ©

T~

o}
E

D) =
N13 —————(C \:'
....... , nip 5]
h) =
15
©)
f\

[J comMPUTER HARNESS (] CONTROLLED DEVICES (O |NFORMATION SENSORS

€1 Electronic Control Module (ECM) 1 Fuel |f|1ecto B Exhaustoxygen(0;)
C ALDL diagnosticconnector 2 Idle air controlmotor (IAC) C Throttle position(TP$)
C3 "SERVICE ENGINE SOON" light 3 Fuelpumprelay D Coolanttemperature
5 Trans. Conv. Clutchconnector {TCC)
Ca ECM power lled Coil lgniti 3 Vehicle speed (VSS
G ECMharnessground 6 Comp. Cpntro edCoilignition (C31) G Camsha#Posnlon?C?I)
06 Fusepanel 7 Electronic Spark Control module(ESC) o (C)
8 Enginefan rela Crankshaft Position
@8 Fuelpumptest connector Yy J ESC Knock Sensor

8a Enginefan delayrelay K MassAir Elow

i NOTECM CONNECTED 12 Ii:(/l; Gas Recirc. vacuum solenoid S P/S pressureswitch (PSPS)
13 compressor relay
N1 Crankcasevent valve (PCV) 15 Fuel VapOr canister solenoid
N13 Coolantfantemp. override switch

Exhaust Gas Recirculationvalve 8-19-86 6S52952-6E

FigureA3-4 - Engine Component Location- 3.8L ""A" Series




6E3-A3-8 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

L E

g é@ff NI
\ b\
=AMV
‘ Q/ - ﬁ\ NS
-3 L2
& 52" B RO 77
ENGINE FRONTCOVER Q\ \ N 56
" <~‘
)

s

-

(2]

2k , [1] CRANK SENSOR CONN
B &Y ’ [2] CRANK SENSOR
@w/ [3] A/C COMPRESSOR
ENGINE BLOCK

[ 1] CRANKSHAFT SENSOR
[2] CAM SENSOR HOLE PLUG'

\ [ 1] TORQUE

HARNESS ASM-EGR/BRK/HVAC VAC

\.>'\_
INTAKE MANIFOL 2, S I
\\\ v @ i t».\\ R
~ : A . D
¢ S ~-'.. >@/\

\ “’ln oL A #b,—’

[ THROTTLE BODY
[2] 1ac MOTOR

1 g / Y
FUEL PRESSURE REGULATOR
FUEL INJECTOR m THERMOSTAT HOUSING
[3] FUEL INJECTOR HARNESS CONNECTOR (2] KNOCK SENSOR (ESC)

5§ 1450

FigureA3-5 - Engine Component Location

3 200 10 Notpopid) ool Vasdod) Mo 3.8 L iing




DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-11

= c3 ASSEMB’I [5] FUEL RAIL

[2] ecruaive 6 CRANKSHAFTSENSOR
[3] TURBO ASSEBMLY CAMSENSOR

[4] PRESSURE REGULATOR THROTTLE BODY

78 3052

Figure A3-8 - Composite View - 3.8L Turbo "G" Series




6E3-A3-12 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

FUEL INJECTION ECM CONNECTOR IDENTIFICATION
This ECMvoltage chartisfor usewith adigital voltmeterto further aid in diagnosis. The voltages
you get may vary dueto low battery chargeor other reasons, butthey should bevery close.

THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:
® Engine at operating temperature ® Engine idling in closed loop (for “Engine Run” column)
® Test terminal not grounded © ALDL tool not installed

VOLTAGE ‘\é,afTAGE
KEY “ENG. WIRE WIRE EY ENG.
“ON RUN| circulT  PIN KOLOR COLOR|PIN CRCUIT _}"ON"RUN
DK GRN/ v
) ot LAY| A1 {WHT ORN | B1 | B+ [B+
ON 0* LT GRN/ - ,
6)XB+ |OFFB+| IBLK B2 | NOTUS
DK GRN/ BLK/
B+ B+ | A3 JYEL RED | B3 | KREF.LO 0* Q*
B+ B+ | A4 _IGRY WHT * 1.1
BRN/ PPL/ _ 0* 5.56 @
o* By | AS |WHT WHT EF. HI 10.02
. |enks MASS AIRFLOW
B+ |B+ |_AG ] YEL A4 B6 | SENSORSIGNAL 2.3 248 |
TCCCONTROL TAN/ YEL/ : :
o* lo* (ALDL) Mz BLK B7 | ESCSIGNAL. 871 1875
3)[43 |25 ‘ A/CSIGNAL (ON) B+ [B+ @
45 _ | SERIALDATA | A8 | B8 (OFF) 0* 0*
5.0 150 DIAG. TERM. A9 B9 | NOTUSED
' * | VEHICLE SPEED - BRN 24PIN A-B /' [ORN/ P/N SW.SIGNAL - P/N [o* o*
Dl4s_las | SENSORSIGNAL | At0lwHT CONNECTOR  1pik | 810 | DRIVE ORREVERSE |B+ +
NOT USED Al TAN_ | B11 | AIRTEMP. SENSOR _ {289 1296 |
o* lo* SYSTEM GROUND { A12lBLx B12 | NOTUSED
BLK/
NOT USED c1 HT D1 | SYSTEMGROUND |o0* | o*
LOW SPEED
NOT USED 2 IDKGRN | D2 | FANCONTROL (B4 | B3
LTGR BLK/ CYLINDER SELECT
| NOT USEABLE| IAC "B~ LO c3 WHT p3 | 6CYL. 0* 0*
LT GRN/
| NOT USEABLE] IAC *B~ HI ] T D4 | NOTUSED
LT BLU/ M TAN/
| NOT USEABLE 1AC A" H €5 /AWHT = K D5 4,56 1 4,55 |
LT BLU/ almE OXYGEN SENSOR
NOTUSEABLEL IAC"A"{O | 00 | D6 | GROUND o 0*
RED/ j’; 00 26 | .51 @
B+ B+ | EGRDIAGNOSTIC/] €7 [WHT < ;E PPL 5 D7 | 02SENSORSIGNAL
NOTU | ¢ :\ 00 \ D8 | NOTUSEDR
NOT USED 9 _3= L™~ NOT USED
COOLANT A= 8w
'_i)_z.gg_ 2,1a_mu?$u. C10|YEL cOo-] bwer DI _SYSTEM GROUND | 0* Q*
-TICF -1 . STEERING
NOTUSED C11 “J1CE=d  LeeL D11 AL : + Jo*
) TPG/CTS/ATS
€12 32 PINC-D | BLK D12 0* 0*
CONNECTOR TPS/CXS/ATS
C13{DKBLU | [ BLK D13 or Jo*
C14{GRY mm__m%j + |Bs
C15|LTBLU [ LTBLYU | D15| INJECTOR#1-3- B+ |B+
C1610RN [ LTGRN | _D16] INJECTOR #2-4-6 \ B+ |
1. Variesfrom .60 to battery voltage depending 4. 12V First two seconds. JS 3736-6E
on pokition of drive wheaels. 5. Def)ends on position of vane in relation to “hall-effect” switch. 10-2-86
2. Normal operating temperature. Voltage will be low when vane is passing through switch.
3. Varies. 6. Voltage will be high, or low, depending on whether A/Cis “ON" or “OFF

Figure A3-9 - ECM Connector Terminal End View - 3.0L "N" Series




e APPREA

DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-23

FUEL INJECTION ECM CONNECTOR IDENTIFICATION

This ECMvoltage chartisfor usewith a digital voltmeter to further aid in diagnosis. The voltages
you get may vary dueto low battery charge or other reasons, butthey should be very close.
THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:

¢ Engine at operating temperature @ Engine idling in closed loop (for "Engme Run” column)
® Test termlnal not grounded ® ALDL tool not lnstalled

© ®

VOLTAGE ‘ s e " oo VOLTAGE
KEY| ENG. WIRE WIRE  |kev Ene.
ONI” RUN CIRCUIT IN ICOLOR COLOR| PIN CIRCUIT ~  TON“|RUN
ok GRN/ : h ‘
g B+ FUEL PUMP R_ELAY A1l BLK BACK VIE . _B1_ | NOTUSED
ON-0* | A/CCLUTCH LT GRN/ OF ‘
B+ |OFER+| CONTROI A2 | BIK | CONNECTOR B2 | NOTUSED
CANISTER PURGE GRN/ pyorr - ey -BLK/ o
B+ [B+ | CONTROL - | A3 | YEL - ' =9 RED - | B3 | CRANKREFLOW o* _|o*
B+ B+ EGR CONTROL A4 | GRY | == Skl | wHT | Ba | EsTconTrOL o* jor
*SERVICE ENGINE | BRN/ ] PPL/ N N
0* |B+ SOON” CONTROL | A5 | WHT [] WHT BS CRANK REF, HI lB-b B+ @
% et MASS AIR FLOW
B+ 1B+ | IGN-ECMFUSE | A6 | SENSOR SIGNAIL |
TCC CONTROL TAN/ [] YEU : , SR
B+ 1B+ _ [ ALDL a7 | BLK ] gRik - | B7 | ESCSIGNAL R71 1875
varies] SERIAL DATA B8 A/C SIGNAL ON [B+ B+
430 | 25 ALDL A8 | ORN - L] LTRIL OFF | 0* |o* @
DIAG. TERM. WHT/ | [ D ..... B9 NOT USED
5.0 5.0 ALDL : s A9 | :
SPEED DK 24 PIN A-B ORN/ PARK/NEUTRAL
g: _0* | SENSORSIGNAL_ | A10| BRN CONNECTOR | BLK | B10| SW.SIGNAL 0t |o*
B+ B+ CAM Hi A11] BLK T B11 NOT USED
- “BLK/ | BLK/
o* o* GROUND A12] WHT _WHT INJ.S B+
BLK/
NOT USED c1 WHT D1 _GROLIND _ at_ lo*
NOT USED Q A DKGan | 02 | LospeeDraNCNTL(Bs [B+
NOT GRN/ PNK/ WASTEGATE
EA IAC”“B" LO Cc3 BLK WHT D3 CONTROL B+ B+
GRN/
rlm c4 | WHY D4 NOT USED
BLU/ TAN/
IAC “A” HI C5 | WHT BLK D5 BYPASS 456 1455
BLU/
IAC A~ LO €6 | BIK TAN D6 | GROUND (0.) 0+ lo*
3 RD GEAR GRN/ B @
SIGNAL 7 WHT PPL D7 02SENSORSIGNAL | 0* |o*
o* 1o+ | atngrarsiona] cs hrey j;ﬂ< ol |_NoTuseD
PPL/
NOTUSED _ c9 :\ EE WHT D9 | FGRDIAG. B+ _ |Bs
COOLANT alw BLK/
204 | 218 | TEMP,SIGNAL C10] YEL —EU_..- _WHT 10} GROLIND o* n*
246 | 2.09 | AIRTEMP. C11] TAN -1 EL-_-? D11! _NOTUSED
BLK/ ftn iy [ gl TPS/CTS/ATS
33; 832 . INJ. 6 C12| YEL = = BLK D12 GRQUND 0* [o*
44 | a4 | TPSSIGNAL c13|pKBLy - - pi13| NOTUSED
5.0 50 ;PS RO 32 PINC-D
X . EFERENCE H NI 1
NC 14, _GRY CONNECTOR e 4+ S
B+ B+ iNJ. 2 c15 RN PNK D15 INJ 3 B+ B+
BLK/
B+ B4 BATTERY 12 VOILTS C16) ORN RED D16 INJ.4 B+ B+
* Lessthan 1volt.
1. Variesfrom .45to batteryvoltage depending 6. ERgine running voltage will ENGINE _3.8L_TURBO
on position of drive wheels. be high or low, depending
% Dormal operating temperature. whether A/Cis on or off. CARLINE "G”
4. 12V Firsttwo seconds.
5. Depends on gosmon of vane in relation to "hall-effect" switch.
Voltage will be lowwhen vane is passing through switch. 10-2-86

B4, fositive %&\'\’tw \oltoqe * 45 0985-6E

Figure A3-2d - ECM Connector Terminal End View - 3.8L Turbo "G" Series




6E3-A3-24 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

R

ALDLCONNECTOR !

AUTOMATIC
TRANS.
TORQUE
CONVERTER
CLUTCH
SOLENOID
(TCC)

A' a .|1so BLK/WHT

451 WHT/BLK

4

422 TAN/BLK

446 LTBLU

]

BRAKE
SWITCH

N.C.

B'W

ECM/ERLS
FUSE

GN. 339 PNWBLK
10A

339
PNW

r—-
339 e

VEHICLE SPEED SENSOR

438 GRN/WHT

[ 434 ORN/BLK

=
o—1B

GRNDTO

P/N SWITCH

TRANSMISISON

Lo

BUFFER

j— 437 DK BRN

GAUGE FUSE(10A)-<€~ 239 PNWBLK ]

WASTEGATE SOLENOID

e T A

-l_m)"— 428 GRN/YEL
Ag

BLK
&

EVRV

928 PNK/WHT

.—
VACUUM
SWITCH

lﬁ’.l [odl=]

THROTTLE
POSITION
SENSOR (TPS)

EGR SOLENOID OALDL PIN*H”
VW 435 GRY
932 BRN

COOLANT
TEMPERATURE
SENSOR (CT$)

AR
TEMPERATURE
SENSOR(ATS)

BLK/WHT
(NO) I
A 416 GRY
—_—
§< B 417 DK BLU
C % 452 BLK
'—M— A
—
B 410 YEL
r—M B
A 472 TAN

A8

A9

A7
cs

610

A10

D3

A3

A4
D9

Ci14

C13
D12

10

Il’\
—_
Iy

SERIAL DATA

DIAGNOSTICTEST

A/T TCC CONTROL
4TH GEAR SIGNAL

3RD GEAR SIGNAL

PARK/NEUTRAL SWITCH(A/T)

VEHICLE SPEED SENSOR INPUT

PWMWASTEGATE

CANISTER PURGE CONTROL

PWM EXHAUST GAS
RECIRCULATIONCONTROL

EGR SIGNAL

+ 5V REFERENCE

THROTTLE POSITION SENSOR SIGNAL

ANALOG LOW (GROUND)

COOLANT TEMP. SIGNAL

AR TEMP. SIGNAL

65 2759
7-16-86

FigureA3-21 - Wiring Diagram- 3.8L Turbo “G”’Series(1.0f3) -~ , -~

ieg®
ivgk




DRIVEABILITY AND EMISSIONS - FUEL INJECTION (PORT) 6E3-A3-25

IAGNOSTIC LEAD
(DO NOT GROUND)
TACH

WHT — ¢ 3
643 GRY/RED F s —_l.—
642 BLK =} G | GRND
SENSOR
A 641GRN T H + 10V
B 633 LTBLU K | SIG T" 423 WHT —
CAM C 632 BLK 7§ L § GRNO FB-— 424 TANBLK —
SENSOR = =
A 631. GRY/RED —I N | +10V _('3_ — 430 PPL/WHT —
C31 FUSE(10A) <€— 839 PNWBLK =} M %— 453 BLK/RED —
ECM/IGN FUSE (10A) <=—— 439 pNK/BLK —1 P J 630 YEL —
COMPUTER CONTROLLED
ECM/IGN COIL IGNITION
FUSE
439 PNWBLK
10A
MASS A
A(I)R -
FLOW 1B |- RY/RED —
SENSOR b 920 G
(MAF) C BLK/WHT
INJECTORS GRNO =

[__f>

>_m1\1_<<——— 841 LTBLU —

(————— 842 PPL —
3 &————— saz RN -
939
PNK/BLK
>_!YYY\_< 844 LTGRN —
25A
IGN. <— )—m—< 845 TAN —
INJ/FUEL B ).IYYY\_«———— -
PUMP FUSE : (5 (S
cauct < 10a .
oy s. TO ALDL PIN"'D
SES LIGHT
419 BRN/WHT —1
PNzlggLK OILLIGHT ——— —
31 r witH 1
S, S || ANALOG |
i T WITH DIGITAL soe | g‘#_SYTER i
CLUSTER ONLY
1 B|A]c|conn | | I
| olL
[ / o I 939 | PRESS.
ItopiGITAL . eny | SENDER |
| CLUSTER RELAY BLK | I
I | C1 fajere |1 ] [
0 CONN. I ]
1 _ e
I » - = I
1 [= | [c] a
I oIL I FUEL __|“ GRN/WHT
|  PRESSURE | | FueL
-SSR e e e — — — o | RELAY
T C I'whr
B =
PRIVE
120
TANMTHT FUEL PUMP

bl

D5

BS
B3

LY

B6

314

C15
)15

316
B12
c12

A5

A1

EST
BYPASS

REFERENCE HI
REFERENCE LO

CAMSIGNAL

MASS AIR FLOW SENSOR SIGNAL

SERVICE ENGINE SOON
LIGHT CONTROL

FUEL PUMP RELAY DRIVE (12V)

65 2760
7-16-86

FigureA3-22 - Wiring Diagram~- 3.8L Turbo "'G"" Series (2 of 3)
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6E3-A3-26 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

A 441 BLUMTHT ¢s | coLa HI
IDLEAR B 442 BLU/BLK €6 | COLA" LOW
CONTROL ‘ 443 GRNMTHT g
CONTE C ca | coL"B"HI
D 444 GRN/BLK 3 | coL"B"LOW
450 BLWWHT Al12
450 BLWWHT D10 } ECMGROUNDS
42 BLWWHT D1
ECM/IGN FUSE (10A) €—— — __£_ 439 PNWBLK A6 | ISOLATEDIGNITIONFEED
20G.
BATT. -
b 440A ORN C16 | BATTERY FEED
+
"
413 TAN D6 | OXYGEN SENSOR GROUND

102 —@—N 412 PPL D7 | OXYGEN SENSOR SIGNAL
= - ECM/GN FUSE <€— 439 PNWBLK
(104) :

OXYGEN SENSOR -
8|
= by [C]— 457 veex —— o7 | ESEERUCST
paTT<—¢ \ o 250 o} suownt ——
FUSIBLE LINK || E 496 DK GRN =
ECM/ERLS <€ 339 PNK/BLK
FUSE (10A) :L g 002 : ls

POWER % 640
3REAKER
30A

3 )
23?5 L533——¢
l

335

A-Low -Hi COOLANT
¥ TEMP. A
- SwircH
CLOSES AT COOLING FAN
108°C
226")

535GRN—| D2 | LOW SPEED FANCONTROL

25A
g
ah<—¢ \p— 50 —m—- 66 oo @ 67Ltey | B8 | avcREQUEST
. A SW. Sragss.

l |
A/C -
CONTROL . i— 339 PNK/BLK —>ECM/ERLS FUSE(10/
C
B
—I A/C CLUTCH
E——

RELAY ‘
959 GRN/YEL A2 A/C CLUTCHCONTROL
59

&
MICHEZESFRERR BBVITZD6S kPa) Alc H| s Pm;:m_ 7§ 3770

LO CLOSES®@ 260 PSI (1782kPa ) gy S ——— BT 7-16-86

FigureA3-23 - Wiring Diagram- 3.8L Turbo ""G""Series (3 of 3)



DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-27

BLANK



6E3-A3-28 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

FUSIBLELINK 3.8L ONLY ———— ORN440 —c16 H
T‘E:_—( 3.0L USESBOTH ORN440 —{B1 |-
SN ECM FUSE P CONNECTOR

L
— -~ i
| Q = | EE, PNK/BLK 439 —| A6 |
’ - i
— + & C KN BRN/WHT 419 — A5 g
Battery SES LIGHT & : ’:1:
| — | ‘A
— — <<; wHTBLKast A% [T ¥ —s56v
= DIAGNOSTICTEST P
GNOSTICTES ———r ¢ L9— BLKWHT 450 -JA12 —
| o L
ALDLCONNECTOR Ta L
O @) — s 2-25-86
\_ _J = *55 1521-6E

CHARTA-I

NO " SERVICEENGINE SOON" LIGHT
3.0L "N" SERIES
3.8L"A,C &H" SERIES
3.8L TURBO “G" SERIES (PORT)
Circuit Description:
There should always be a steady "'Service Engine Soon™ light, when the ignition is "ON" and engine
stopped. Battery is supplied directly to the light bulb. The Electronic Control Module (ECM) will control the
lightandturnit"ON"by providing a ground path through CKT 419 to the ECM.

Test Description: Step numbers refer to step  DiagnosticAids:
numbers on diagnostic chart.

1. "Service Engine Soon" light should be "ON" as the (Engineruns OK, check:
test light provides the ground. ¢ Faulty lightbulb
2. Usingatest light connected to 12 volts, probe each ¢ CKT419open
of the system ground circuits to be sure a good ) )
ground is present. See ECM terminal end view in Engine cranks, butwillnotrun.
front of this section for ECM pin locations of ® Continuousbattery - fuse or fusible link open
ground circuits. ¢ ECMiignition fuse open

® Ignition CKT 439 to ECM open
e Poor connection to ECM



DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-29

CHARTA-1

NO " SERVICE ENGINE SOON" LIGHT
3.0L “N” SERIES

wpe
”
3.8L"A, C&H" SERIES
an ”
3.8L TURBO “G" SERIES (PORT)
DOESTHE ENGINE START?
1
YES NO
I D T
@ ® |GNITIONOFF ISTHE ECM
® DISCONNECTECM CONNECTORS. FUSE OK?
® IGNITIONON.
e PROBE CKT 419, WITH TEST LIGHT TO
GROUND.
® SES LIGHT SHOULDBE 'ON".
ISIT?
=] [0 ] ves o
I ] —
FAULTY ECM CHECK ¢ IGNITIONOFE". LOCATE AND
CONNECTION . FAULTYBULB ® DISCONNECTECM CORRECT SHORT
CONNECTORS. TO GROUND .
OR ECM. . OPENCKT 419
- CKT 419 SHORTEDTO ¢ IGNITION ON.
VOLTAGE PROBE CKT 440 & 43$
- OPEN IGN. FEEDTO WITH TESTLIGHTTO
BULB GROUND..
¢ TESTLIGHT SHOULD BE

CLEAR CODES AND CONFIRM "CLOSEDLOOP " OPERATION AND NO "SERVICE ENGINE SOON" LIGHT.

""ON" ON BOTHCKTS.
WAS IT?

YES

@ ‘ FAULTY ECM

CONNECTIONS, '
GROUNDS, OR ECM.

REPAIR OPEN IN CKT
THAT DID NOT LIGHT
THE TEST LIGHT.

8-7-86
* 75 3494-6E
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_ECM___,
FUSIBLELINK 3.8L ONLY _I ORN440 —1 €16 [
3.0L USES BOTH OrRN&40 —{B1 H
ISMITION IP CONNECTOR l
§HiYeR ECMFUSE T
l m << PNK/BLK 439 ] A6
— Z ' -
Battery T i &« BRN/WHT 419 — A5 «
e — -
— ‘———' <<' whTBLkas1 | A2 WA 56V
= DIAGNOSTIC TEST i

,___5 BLK/WHT 450 - A12 1
l.___.l m———

ALDL CONNECTOR
61 . O L - 2-25-86
_ l Y, = *55 1521-6E
CHART A-2

NO ALDL DATA OR WON'T FLASH CODE 12
“SERVICE ENGINE SOON* LIGHT ON STEADY
3.0L “N“ SERIES
3.8L"“A, C & H* SERES
3.8L TURBO "G" SERIES (PORT)

There should always be a steady “Service Englne Soon” light, when the ignition is “ON” and engine
stopped. Battery is supplied directly to the light bulb. The Electronic Control Module (ECM) will turn the

Circuit Description:

light “ON”by grounding CKT 419 at the ECM.

With the diagnostic terminal grounded, the light should flash a Code 12, followed by any trouble code(s)

stored in memory.

Asteady light suggestsa short to ground in the light control CKT 419, or an open in diagnostic CKT 451.

Test Description: Step numbers refer to step

numbers on diagnostic chart.

1. [If there is a problem with the ECM that causes a
“Scan”tool to not read Serial data, then the ECM
should not flash a Code 12. If Code 12 does flash,
be sure that the “Scan” tool is working properly on
another vehicle. If the “Scan” is functioning
properly and CKT 451 is OK, the PROM or ECM
may be at fault for the NO ALDL symptom.

2. If the light goes “OFF”, when the ECM connector
is disconnected, then CKT 419 is not shorted to
ground.

3. This step will check for an open diagnostic CKT

4.

451.

At this point, the “Service Engine Soon” light
wiring is OK. The problem is a faulty ECM or
PROM. If Code 12 does not flash, the ECM should
be replaced using the original PROM. Replace the
PROM only after trying an ECM, as a defective
PROM isan unlikely cause of the problem.
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MoDuLE [ CHART A-3
ASSEMBLY
(TOPVIEW) | (Page 3 of 3)
ENGINE CRANKS BUT

N “TYPE | C31”

ﬁ

'-FROM CHART
A-3PAGE2

O INJECTORTEST

@ © CHECK VOLTAGE BETWEEN COMBINATION
SENSOR HARN. TERMS. "B” AND ~
® VOLTAGE SNOULD BE 6-9 VOLTS /IS IT?

RN

SERVEE

@ *CHECK VOLTAGE IS FAULTY
FROM COMBINATIO C IMODULE
SENSOR HARN. TERM. CONNECTION
“D” TO GROUN OR MODULE.

@ READING SHOULD BE
6 TO9VOLTS/ISIT?
1 /

Sy

CHECK FOR OPEN OR SHORT TO
GROUND IN CKT 971 (IF
VOLTAGE WAS ABOVE 9 VOLTS,
CHEZK FOR SHORT TO VOLTAGE
ANP THE POSSIBILITY OF A
DAMAGED SENSORY). IF CKTIS
IT'S C3 MODULE
ONNECTION OR MODULE.

CHECK FOR OPEN IN
GROUND CKT 952. IF
CKTIS OK,IT'SC3i
MODULECONNECTION
OR MODULE.

#wCAUTION: When jumpering
sensor terminals, besureto
keepfingers clear of pulleys
and belts as a slight
movementof belt may occur,
resulting in possibleinjury.

¢ INSPECTCOMBINATION SENSOR FOR PROPER GAP (APPROX. .025"), OR SIGNS
OF RUBBING. IF RUBBING I5 EVIDENT, DETERMINE CAUSE AND REPLACE SENSOR,

7-9-86

CLEAR CODES AND CONFIRM"CLOSEDLOOP" OPERATIONAND NO "SERVICE ENGINE SOON' LIGHT. 75 3492-6E




6E3-A3-44 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)
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SECONDARY PRIMARY WINDING : 8-21-86

CHART A-3
(Page 1of 3)
ENGINE CRANKS BUTWON'T RUN “TYPE | C31”
3.8L TURBO 9 SERIES (PORT)

Circuit Description :

After a calibrated engine rpm is reached and aé;ood Cam signal has been received by the
mode of operation is changed to Sequential (time

Test Description:

~ The C31 uses a waste spark method of spark distribution. In this type of ignition system the ignition module
triggersthe #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1 cylinder ison the
compression stroke at the same time #4 ison the exhaust stroke, resulting in a lower energy requirement to fire
#4 spark plug. This leaves the remaining high voltage to fire #1 spark plug. o ] o

_The Sequential Fuel Injection type of fuel delivery system utilizes 6 separate injector driver circuits to
activate the 6 fuel injectors. While cranking, the ECM activates all 6 injectors S|multaneousllglc%a/lll at one time).

Step numbers refer to step

numbers on diagnosticchart.

1.

¢
Identification of “TYPE I” or “TYPE II” ignition
system is very important, because the “TYPE I”
diagnostics will not work on “TYPE II” systems.
Identification can be made by comparing the
position of the coil towers with the drawing at the
top of the chart. This step verifies “SES” light
operation, TPS and Coolant Sensor signals are
normal. Ablinking injector test light verifies that
the ECM is monitoring the C3I reference signal
and attemptingto activate the injectors.
Both the Cam and Crank Sensors have been
verified as functioning properly as is evidenced by
the blinking injector test light. A fuel pressure
test, at this point, will separate the diagnostic
path into either a fuel related fault, or ignition
system malfunction.

the injection

seperately).
3. The8terminal injector harness connector must be

disconnected to avoid flooding of the engine and
fouling of the spark plugs. By testing for spark on
plug leads 1, 3, and 5, each ignition coil’s ability to
produce at least 25,000 volts is verified.

By testing the problem coil’s control circuit with a
test light, a determination can be made as to the
problem coil being faulty or the module’s internal
driver for that coil being the source of the
complaint.

An injector, with aresistance value of less than 10
ohms (shorted), could cause repeat ECM failures.
Tests for battery voltage on CKT 639. If voltage
was present, the “light off”test result was caused
by no activation pulse reaching the injector
connector from the ECM.
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NOTICE; FUEL SYSTEM IS UNDER PRESSURE. TO AVOID FUEL
SPILLAGE, REFER TO FIELD SERVICE PROCEDURES FOR TESTING OR CHART A93
REPAIRS REQUIRING DISASSEMBLY OF FUEL LINES OR FITTINGS.
':DEWRIW TYPE OF IGNITION SYSTEM (TYPE | OR TYPEII) (Page 10f 3)
® FUEL QUANTITY OK. ENGINE CRANKS BUT
© IGNITIONON, THROTTLE CLOSED. WON'T RUN“TYPE | C31"
¢ SERVICE ENGINE SOON LIGHT" SHOULDBE ON. (IF NOT SEE CHART A-L. "en
® IFCODE 41 1S DISPLAYED, START TEST AT STEP# 9 ON PAGE 2 OF THIS 3.8L TURBO "G" SERIES
CHART, . (PORT)

¢ TPS SHOULD 'SCAN" LESSTHAN 2.5V. (IF NOT SEE CODE CHART 21)
¢ COOLANT TEMPERATURE SHOULD ""SCAN" BETWEEN-30°C & 130% (IF T

NOT SEE CHART 14 OR 15) MODULE
@ DISCONNECT ANY INJECTORCONNECTOR AND INSTALLINJECTORTEST adeol
LIGHT J-34730-2 OR EQUIVALENT IN INJECTOR HARNESS CONNECTOR. (TOP VIEW)

©® CRANK ENGINE AND OBSERVE TEST LIGHT. IT SHOULD BLINK. DOESIT?

_ YES NO
| - 3
(D ®IGNITION "OFF", INSTALLFUEL PRESS. GAGE AND NOTE PRESS. AFTER IGNITIONIS STEADY | | LIGHT
TURNED ON FOR 2 SECONDS, PRESSURE SHOULD BE 234-276 kPa (34-40 PS)). ISIT? LIGHT “OFF"
i - H
a | I
VES I No_l @ ® REMOVE TEST LIGHT.
- — ® PROBE INJECTOR
I ] HARNESS POWER
TERMINALAT INJ.
( D ® DISCONNECT 8 TERM. INJ. HARNESSCONN. NO INCORRECT | WITH A TEST LIGHT
¢ CHECK FOR SPARK WITH SPARK TESTER PRESSURE PRESSURE 10 GROUND
(ST-125) J-26792, OR EQUIV. ON PLUG ] ] oTron N CULD
WIRES 1,3 & 5 (ONE AT A TIME) WHILE [ - O, 11T
CRANKING, WITH REMAMAG PLUG WIRES I SEE CHART ] SEE CHART [ : i
STILL CONNECTED. AS 7
L d L] e———
T
r ) pul m— F_I_— NO YES
NO SPARK ON ONE SPARK NO SPARK = L -
OR TWO WIRES ON ALL ONALL CKT639 | SEE |
FROMIGN. PAGE 2 )
(3 r FEEDIS | OF
D ® VERFY THAT PLUGWIRE RESISTANCEIS CHECK FOR CHECK CKT oPENR |1 |
LESS THAN 30K OHMS. (IF NOT, REPLACE) FUEL WET 839TOCl SHORTED | | THIS |
¢ REMOVE6 COIL SCREWS AND TILT COIL SPARK PLUGS. | | TERM. *m* Toonp. | LCHART,
ASSEMBLY BACK. IF OK, SEE FOR OPEN. IF Lo |-
 DISCONNECT THE AFFECTED COIL'S “DIAGNOSTIC | exTis ok ' @
CONTROL WIRE FROMTHE MODULE. AIDS" ON - z -
 CONNECT A TEST LIGHT BETWEEN THE FACING PAGE. | ! j SFAULTY ll *CHECK INJECTORDRIVER CIRCUIT
COMMON FEED (BLUE) AND CONTROL CIMODULE | FOR A SHORT TO GROUND.
WIRE FOR THE COIL BEING TESTED. | CONNECTION | | ¢ £ ckT. 1S NOT SHORTED, CHECK
® THE TEST LIGHT SHOULD BLINK WHILE OR MODULE. RESISTANCE ACROSS INJECTOR.
CRANKING ENGINE. DOES T2 # RESISTANCE SHOULD BE OVER 10
?
1 L_ OHMS. IS IT?
| | YES NO
THE €31 MODULE K FAULTY. ALSO CHECK FAULTY IGNITION COIL 1 |
PRIMARY COIL RESISTANCE. IF RESISTANCE CONNECTIONOR COIL. 1
ISNOT BETWEEN.5 AND .8 OHMS, REPLACE Fﬁ%ﬂY A'?\IASJ :NTJYEE%AR
THE GOl AND THE €3t MODULE: 1 '
* INSPECTCRANK SENSOR FOR PROPER GAP (APPROX. .025"), OR SIGNS OF
RUBBING. IF RUBBING IS EVIDENT, DETERMINE CAUSE AND REPLACE SENSOR: _
11-25-86

CLEAR CODES AND CONFIRM "CLOSED LOOP" OPERATIQONAND NO "SERVICE ENGINE SOON" LIGHT. 75 3722-6E 1
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(Page 2 of 3)

ENGINE CRANKS BUTWON'T RUN“TYPE | C31”
3.8L TURBO “G" SERIES (PORT)
Circuit Description:

For timing of spark plug firing, a cam sensor “hall effect” switch is used. The cam sensor sends a signal
(Sync-Pulse) to the ignition module when cylinder #1 is 25° after top dead center on the compression stroke.
This signal is used to start the correct coil firing sequence and to enable sequential fuel injection. The engine
will continue to run if the cam signal is lost while running, however, will not restart after shut down and a Code
41 will be stored.

The crank sensor sends a signal to the ignition module and then to the ECM €or reference rpm and
crankshaft position. There are three windows inadisc (interruptor) which is mounted to the harmonic balancer.

These windows pass by the sensor and as each window passes, the next coil is triggered.

Test Description: Step numbers refer to step
numberson diagnosticchart.

turning the ignition switch “OFF’,the response
should be an injector test light blink. This is a

7. Verifies ignition feed voltage at terminal “P” of result of the artificial “Cam Signal” being
the C3I module. Less than battery voltage would transmitted through the C3I module to ECM
be anindication of a CKT 439fault. terminal “All””and the ECM activating the

8. The test light to 12 volts simulates a reference injector driver circuit.
signal to the ECM which will result in an injector 10. Verifies a proper Cam signal circuit voltage of 6to
test light blink if the CKT 430, the ECM and the 9volts and a good ground from the C3I module to
injector driver circuitare all OK. terminal “C” of the sensor connector.

9. Ifthe Cam Sensor signal circuit terminal “B” is  11. Determines if reason for incorrect voltage reading

momentarily jumpered to the ground circuit
terminal “C” and the engine is cranked,without

was due toafaultin CKT 633,an open in CKT 632
or afaulty C3I module.
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| FROM CHARTA-3 | Voo 19 e CHART A-3
i PAGE1 I &%S;ME‘INY) ©
o _TESTLIGHTON ® (Page 2 of 3)
N B o ENGINE CRANKS BUT
N B . . N 1 |
@ # DISCONNECT €31 MODULE 14PIN CONNECTOR. e WONT RUN ”| '"PE | ca1
® IGNITIONON, CHECK VOLTAGE AT HARNESS TERMINAL “P*~, TYPE | 3.8L TURBO “G"” SERIE¢
| READING SHOULD BE APPROX. BATTERY VOLTAGE. IS IT?
Y (PORT)
YES NO
1 1
# IGNITION ON, CONNECT A TEST LIGHT TO 12 VOLTS AND OPEN IN IGNITION
REPEATEDLY TOUCHTO €3l MODULE HARN. TERM. *C*. FEEDCKT 439.
YES | FROM STEP #1 FOR CODE 41 NO
= W LTOMSTEP#1FORCODEA1 ) I
@ © CHECK INJECTOR DRIVER CIRCUIT FROM
ECM FOR OPEN OR SHORT TO VOLTAGE.
© ISCIRCUIT OK?

| —_— — R
NO | YES YES NO
® CHECK VOLTAGE BETWEENCAM * CHECK VOLTAGE AT CAM CHECK CKT 430 FOR OPEN REPARR
SENSOR HARN. TERMS. "'B" AND "'C". SENSOR HARN. TERM. ""A". OR SHORT TO GROUND OR INJECTOS
¢ VOLTAGE SHOULD BE 6-9 VOLTS. ISIT? * SHOULD BE OVER 10VOLTS. TO VOLTAGE. IFCKT 430 1S DRIVER
I 1SIT? OK, IT'S POOR CONNECTION CIRCUIT
[ .
. |
NO YES | NO YES
r-—=—=—71 | |
@ ® CHECK VOLTAGE | SEEPAGE | CHECK FOROPEN | | VERIFY THAT CAM SENSOR
FROM CAM 3 OF THIS | POWER FEEDCKT | | INTERRUPTOR IS TURNING
SENSOR CHART 631 IFCKTISOK, WHILE CRANKING ENGINE. IF
HARNESS TERM. L= d IT'S FAULTY C3I OK, IT'S FAULTY CAM SENSOR
"'B" TO GROUND. MODULE CONNECTION OR SENSOR *
® READING CONNECTION OR
SHOULDEE 6 TO MODULE.
9 VOLTS. BiT? #*CAUTION: Whenjumping
| sensor terminals, be sureto
Bm— AL keepfingers clear of pulleys
NO YES and belts as a slight
1 ° , | movementof belt may occur,
CHECK CKT 633 FOR OPEN OR SHORT TO CHECK CKT 632 FOROPEN. | €sultinginpossibleinjury.
GROUND (IF VOLTAGE WAS ABOVE 9 VOLTS, IF CKT1S OK, IT'S FAULTY
| CHEEK FORA SHORT TO VOLTAGE AND THE €31 MODULE CONNECTION
POSSIBILITY OF A DAMAGED SENSOR. IF CKT IS OR MODULE.
OK, ITS €31 MODULE CONNECTION OR MODULE.
* INSPECTCRANK SENSOR FOR PROPER GAP (APPROX. .025"), OR SIGNS OF
RUBBING. IF RUBBING IS EVIDENT, DETERMINE CAUSE AND REPLACE SENSOR. s as

CLEAR CODES AND CONFIRM "CLOSED LOOP'" OPERATION AND NO "SERVICE ENGINE SOON" LIGHT. 75 3772-6E




6E3-A3-48 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)
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SECONDARY PRIMARY WINDING 8-21-86
(Page 3 of 3)

ENGINE CRANKS BUTWON'T RUN “TYPE | C31"
3.8L TURBO “G" SERIES (PORT)
Circuit Description:

For timing of spark plug firing, a cam sensor “hall effect” switch is used. The cam sensor sends a signal
(Sync-Pulse) to the ignition module when cylinder #1 is 25° after top dead center on the compression stroke.
This signal is used to start the correct coil firing sequence and to enable sequential fuel injection. The engine
will continue to run if the cam signal is lost while running, however, will not restart after shut down and a Code
41 will be stored.

The crank sensor sends a signal to the ignition module and then to the ECM for reference rpm and
crankshaft position. There are three windows in a disc (interruptor) which is mounted to the harmonic
balancer. These windows pass by the sensor and as each window passes, the next coil istriggered.

Test Description: Step numbers refer to step 13. Verifies a proper Crank signal circuit voltage of 6

numbers on diagnosticchart. _ to 9 volts and a good ground from the C3I module
12_Jumpering the Crank Sensor harness terminals to terminal “B” of the sensor connector.
B” and “C” together simulates a Ca_m 515“31 to 14. Determines if reason for incorrect voltage reading
the C31 module. Then, by repeatedly jumping the was due to a fault in CKT 643,an open in CKT 642
Crank sensor harness terminals “B” and “C” or a faulty C8T module.

together a Crank signal is simulated which should
result in the injector test light blinking.
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MoDuLE CHART A-3
ASSEMBLY (Page 3 of 3)
ENGINE CRANKS BUT
WONT RUN “TYPE | C3|”

3.8L TURBO “G" SERIES (PORT)

r—————

q
I FROM CHART |
| A-3 PAGE 2
NO INJECTOR TEST l

[
oSBT, 5

@ ® [GNITIONON AND INJECTOR TEST LIGHT STILL IN PLACE.

¢ MOMENTARILYJUMPER CAM SENSOR HARNESS
CONNECTOR (GRAY) TERMINALS*B~ TO *C*,

©® REPEATEDLY JUMPER CRANK SENSOR HARNESS CONNECTOR
(BLACK) TERMINALS "B TO “C*. W SEE CAUTION.

¢ INJECTORTEST LIGHT SHOULD FLASH EACH TIME CRANK
SENSOR HARNESS TERMINALS ARE JUMPERED. DIDIT?
|
_ - —

YES

¢ CHECK VOLTAGE AT CRANK
SENSOR HARN. TERM. "'A™.
® READINGSHOULD BE OVER

@ ® CHECK VOLTAGE BETWEEN CRANK
SENSOR HARN. TERMS. “8* AND "C*",
¢ VOLTAGE SHOULD BE6-9VOLTS. ISIT?

OF A DAMAGED SENSCR. IF
CKT SOK, IT'S €3 MODULE
CONNECTIONOR MODULE.

I 10 VOLTS. ISIT?
I ] 1 1
YES NO YES
I 1 |
¢ CHECK VOLTAGE IT'S FAULTY CHECK POWER TS CRANK
FROM CRANK SENSOR ¢? IMODULE FEED CKT 641 FOR SENSOR
HARN. TERM. 'C  TO CONNECTION OPEN OR SHORT CONNECTION
GROUND. OR MODULE. TO GROUND. IF OR SENSOR.*
¢ READING SHOULD BE CKT. ISOK, IT'S - ]
6TO9 VOLTS. ISIT? C? MODULE
| CONNECTIONOR
1 —1 MODULE.
NO YES
i .
CHECK CKT 643 FOR OPEN OR CHECK FOR OPEN IN
SHORT TO GROUND (IF GROUNDCKT 642. IF
VOLTAGE WAS ABOVE 9 CKTIS OK, IT'S €34
VOLTS, CHECK FORA SHORT TO MODULE CONNECTION
VOLTAGE AND THE POSSIBILITY OR MODULE. *CAUTION: Whenjumping

sensor terminals, be sureto
keepfingers clear of pulleys
and beltsas a slight
movementof belt may occur,
resultingin possible injury.

o INSPECTCRANK SENSOR FOR PROPER GAP (APPROX. .025~), OR SIGNS OF
RUBBING. IFRUBBING IS EVIDENT, DETERMINE CAUSE AND REPLACE SENSOR.

CLEAR CODES AND CONFIRM'CLOSED LOOP' OPERATION AND NO "SERVICE ENGINE SOON" LIGHT.

8-19-86
753773-6¢
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/ THROTTLE BODY VACUUM
FUEL PRESSURE GAGE
TESTFITTING &—— PRESSURE REGULATOR
.ﬂ.. FLEX HOSE
* l FUEL RETURN LINE
% g % \—l I
FUEL PRESSURE LINE
INJ.2 INJ.4 mlt B I
| = | ) v J
FILTER
FLEX HOSE
IN-TANK PUMP
INJ. 1 INJ.3 INL.S
/
PUMP INLET FILTER
*753518-6E
6-16-86

(Page 10f 2)

FUEL SYSTEM PRESSURE TEST
3.0L “N“ SERIES
3.8L“A, C&H" SERIES
3.8LTURBO “G" SERIES (PORT)

The fuel pump will deliver fuel to the fuel rail and injectors, then to the pressure regulator, where the
system pressure is controlled. Excess fuel pressure is bypassed back to the fuel tank. The fuel pump test
terminal is located in the engine compartment. When the engine is stopped, the pump can be turned “ON” by

Circuit Description:

applying battery voltage to the test terminal.

Improper fuel system pressure may contribute to one or all of the following symptoms:

¢ Cranksbut won’t run.
e Code 440r 45.
® Cutsout, may feel like ignition problem.

® Hesitation, Loss of power, or Poor fuel economy.
2. When the engine is idling, the throttle body

Test Description: The following numbered steps

correspond with the step numbers on diagnostic chart.

1. Use pressure gage 5-34730-1. Wrap a shop towel
around the fuel pressure tap to absorb any small
amount of fuel leakage that may occur when
installing the gage.
With ignition “ON” pump pressure is controlled
by spring pressure and throttle body vacuum
within the pressure regulator assembly. Pressure
should not leak down after the fuel pump is shut

“OFF"”.

vacuum is high and is applied to the fuel regulator
diaphragm. This will offset the spring and result
in a lower fuel pressure.

3. The application of 12-14 inches of vacuum to the

pressure regulator should result in a fuel pressure
less than step 1.

4. Pressure that leaks down may be caused by one of

the following:
- In-tank fuel pump check valve not holding.
- Pump coupling hose leaking.
Fuel pressure regulator valve leaking.
Injector stickingopen.
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CHART A-7
(Page 1of 2)

NOTICE: FUEL SYSTEM IS UNDER PRESSURE. TO FUELSYSTEM PRESSURE TEST
SERVICE PROCEDURES FOR TESTING OR 3.0L "N"" SERIES
FUELLNESORFITTINGS. 3.8L A, C & H"" SERIES

3.8L TURBO "G SERIES (PORT)

@  INSTALLFUEL PRESSUREGAGE, J-34730-1 OR EQUIVALENT. -
® IGNITIONOFF FOR 10 SECONDS AND A/C "OFF"". ™~
@ IGNITION "ON, FUEL PUMP SHOULD RUN FORABOUT 2 SECONDS.
© NOTE FUEL PRESSUREAFTER PUMP STOPS,
¢ PRESSURE SHOULD BE;
3.8L-234-276 kPa (34-40 PSI)
3.0L - 280-325 kPa (40-47 psi) AND HOLDSTEADY. ISIT?
ves | - ™
- - i . . .
© START AND IDLE ENGINE AT NORMAL
@ OPERATING TEMP. _ PRESSURE WITHIN SPEC., | | PRESSUREBUT NO
¢ FUEL PRESSURE SHOULD BE: BUTNOT HOLDING. OUT OF SPEC. PRESSURE
3.8L- 172-240kPa (25-35 PS)) H o —— r | I -
3.0L-219-292 kPa (3142 psi) ® IGNITION"OFF FOR 10 SEEPAGE I SEE CHART
ISIT? SECONDS. 1 20FTHIS Lozx .
E _ © CONNECTFUSEDJUMPER | k I3 ART.
FROM12V¥ TO FUEL PUMP
. LYES TEST CONNECTORIN
ENGINE COMPARTMENT.
NOTROUBLE | [ ®BLOCK FUELPRESSURE
FROM FUEL PRESSURE FOUND. LINE BY PINCHINGFLEX
REGULATOR. REVIEW HOSE AND THEN
¢ WITH ENGINE IDLING, APPLY SYMPTOMS REMOVEJUMPER FROM
12-14INCHES OF VACUUM TO SECTION 8", TEST CONNECTOR.
PRESSURE REGULATOR. ® PRESSURE SHOULD
¢ FUEL PRESSURE SHOULD BE: HOLD. DIDIT?
no]
. ¢ BLOCK FUEL RETURNLINE CHECK FOR;
' BY PINCHING FLEX HOSE. - LEAKINGPUMP COUPLING HOSE,
 PRESSURE SHOULDHOLD - FAULTY IN-TANK PUMP.
! _ NOW. DID IT? ‘ ;
LOCATE AND CORRECT FAULTY | '
CAUSE OF NO-VACUUM PRESSURE
TO REGULATOR. REG. ASSY. m
. LOCATE AND CORRECT "| FAULTY PRESSURE
LEAKING INJECTOR _ REGULATOR ASSY.
AND REMOVE SPARK —
PLUGS TO LOCATE
FLOODEDCYLINDERS.
® 75 3522-6E

CLEAR CODES AND CONFIRM ""CLOSED LOOP** OPERATIONAND NO 'SERVICE ENGINE SOON" LIGHT. 11-11-86
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/ THROTTLEBODY VACUUM

FUEL PRESSURE GAGE
TEST FITTING «——— PRESSURE REGULATOR
.ﬂ. FLEX HOSE
i o .
% E ; E ; k( l FUEL RETURN LINE
D | |
FUEL PRESSURE LINE
in.2 B ing.a HiNg. lt n p—
= | ) wan—
¥~ fiLter
FLEX HOSE
IN-TANK PUMP
INJ.1 INL3 B INLS

=

*753518-6E
6-16-86

7
PUMPINLET FILTER

CHART A-7

(Page 2 of 2)
FUELSYSTEM PRESSURE TEST
3.0L "N" SERIES
38L"A, C&H" SERIES
3.8LTURBO "G" SERIES (PORT)

The fuel pump will deliver fuel to the fuel rail and injectors, then to the pressure regulator, where the system
pressure is controlled. Excess fuel pressure is bypassed back to the fuel tank. The fuel pump test terminal is
located in the engine compartment. When the engine is stopped, the pump can be turned “ON” by applying

Circuit Description:

battery voltage to the test terminal.

Improper fuel system pressure may contribute to one or all of the following symptoms:

® Cranksbutwon't run.
¢ Code 440r 45.
¢ Cutsout, may feel like ignition problem.

® Hesitation, Lossof power, or Poor fuel economy.
The following numbered steps

Test Description:
correspond with the step numbers on diagnosticchart.
5. Pressure but less than specifications falls into two
areas:
¢ Regulated pressure but less than
specifications; The amount of fuel to injectors
is OK but pressure istoo low. The system will
be lean running and may set Code 44. Also,
possible hard starting cold and overall poor
performance.
® Restricted flow causing pressure drop;
Normally, a vehicle with a fuel pressure of less
than 165 kPa (24 psi) at idle will not be

6.

7.

driveable. However, if the pressure drop
occurs only while driving, the engine will
normally surge then stop as pressure begins to
drop rapidly.
Restricting the fuel return line allows the fuel
pump to developits maximum pressure (dead head
pressure). When battery voltage is applied to the
pump test terminal, pressure should be above 517
kPa (75psi)
This test determines if the high fuel pressure is
due to a restricted fuel return line or a pressure
regulator problem.
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NOTICE; FUEL SYSTEM IS UNDER PRESSURE. TO AVOID FUEL CHARTA-7
FOR TESTING OR REPARS REGUIRING DISASSEMBLY (Page 2 of 2
OF FUEL LINESOR FITTINGS. FUELSYSTEM PRESSURE TEST
3.0L “N” SERIES
Fe——————— 3.8L"A, C &H" SERIES
7 FROMCHARTA-3 3.8L TURBO "G" SERIES (PORT)
I PAGE 1 |
I R |
FROMCHART A-7
I PAGE 1 ' S

PRESSURE OUT OF SPEC.
1 3.8L-234-276kPa (34-40 Ps)) |

I 3.0L-280-325kPa (40-47 PS) |
Lr_______J
| |

LOW PRESSURE HIGH PRESSURE
l 1
@ ¢ CHECK FORRESTRICTED IN-LINE FILTER. @ ® DISCONNECT FUEL RETURN LINE FLEXIBLE HOSE.
oIS FILTER OK? O ATTACH A 5/4 1.D. FLEX HOSE TO PRESSURE

REGULATOR SIDE OF RETURNLINEAND INSERTTHE
OTHER ENDIN AN APPROVED GASOLINE CONTAINER.
YES ; m ¢ NOTE FUEL PRESSUREWITHIN 2 SECONDS AFTER
IGNITION ISTURNED "ON"".

——

R P — EPLACE FLTER ¢ PRESSURE SHOULD BE 253-297 kPa (3743 PSI). ISIT?
¢ BLOCK FUELRETURNLINE BY AND RE-TEST.
PINCHING FLEXIBLE HOSE. '
¢ APPLY 12VOLTS TO FUEL NO YES
PUMPTEST CONNECTOR
AND NOTE PRESSURE. CHECK FOR RESTRICTED LOCATE AND REPAR
¢ PRESSURE SHOULD BE FUEL RETURNLINE RESTRICTED FUEL RETURN
ABOVE 517kPa (75psi). 1SIT? FROM FUEL PRESSURE LINE TO FUEL TANK.
— : REGULATOR. IFLINE S
OK, IT'S FAULTY FUEL
YES m . - PRESSURE REGULATOR.
CHECK FOR RESTRICTED CHECK IN-TANK FOR:
PRESSURE LINE OR FLEX - FAULTY FUEL PUMP
HOSE BETWEEN TANK . COUPLINGHOSE
ANDTESTGAGE. IFLINES . INCORRECT PLIMP
ARE OK, IT'S FAULTY FUEL ———
PRESSURE REGULATOR,

*
78 3523-6E
CLEAR CODES AND CONFIRM ""CLOSED LOOP'" OPERATIONAND NO'SERVICE ENGINE SOON" LIGHT. 10-30-86
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‘ ECM /]

2 : o
- PPL 41 D7 25 ISCIBENNiLOR
TAN413 D6
OXYGEN ( 0,) SENSOR - ochg&t#\m
or ENGINE
EXHAU -
GROUND — / /) 045 0790
4-16-86
CODE 13
OXYGEN SENSOR CIRCUIT
(OPEN CIRCUIT)

3.0L “N” SERIES
3.8L “A, C & H" SERIES
3.8L TURBO “G"” SERIES (PORT)

The ECM supplies a voltage of about .45 volts between terminals “D8” and “D7”, (If measured with a 10
megohm digital voltmeter, this may read aslowas -32volts.) The O¢ sensor varies the voltage within arange of
about 1volt if the exhaust is rich, down through about .10 volts if exhaust is lean.

The sensor is like an open circuit and produces no voltage when it is below 360”°C (B00°F).A n open sensor

Circuit Description:

circuitor cold sensor causes “Open Loop” operation.

Test Description: Step numbers refer to step

numbers ondiagnostic chart.

1. Code 13WILL SET:

® Engine atnormal operating temperature

® Upto2minutes engine time after start.

® 0, signal voltage steady between .35and .55
volts.

® Throttle position sensor signal aboveidle

¢ All conditions must be met for about 60
seconds.
If the conditions for a Code 13exist the system
will not go “Closed Loop”.

2. This will determine if the sensor or the wiring is

the cause of the Code 13.

3. Indoing this test use only a high impedence digital
volt ohnm meter. This test checks the continuity of
CKT's 412and 413because if CKT 413 isopen the
ECM voltage on CKT 412 will be over .8 volts (600
mv).

Diagnostic Aids:

An intermittent may be caused by a poor

connection, rubbed through wire insulation or a wire
broken inside the insulation.

Check For:
¢ Poor Connection or Damaged Harness  Inspect

ECM harness connectors for backed out terminals
“D7” or “D6", improper mating, broken locks,
improperly formed or damaged terminals, poor
terminal to wire connection and damaged harness.
Intermittent Test If connections and harness
checks out OK, “Scan” Og sensor voltage while
moving related connectors and wiring harness,
with warm engine running at part throttle in
“Closed Loop”. If the failure is induced, the “Og
sensor voltage” reading will change from its
normal fluctuating voltage (above 600 mv and
below 300 mv) to a fixed value around 460 mv.
This may help to isolate the location of the
malfunction.



DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-73

'‘SCAN"" DIAGNOSTICS

CODE 13

OXYGEN SENSOR CIRCUIT
(OPEN CIRCUIT)

3.0L "N" SERIES
3.8L "A, C &H" SERIES
3.8LTURBO “G" SERIES (PORT)

@ ENGINE AT NORMAL OPERATING TEMPERATURE (ABOVE 80°C).
L4 RUN ENGINE ABOVE 1200 RPM FOR TWO MINUTES. \‘\-\
) DOES ""'SCAN" INDICATE CLOSED LOOP?
NO
@ o DISCONNECTO02 SENSOR CODE 13ISINTERMITTENT. IF NO
JUMPER HARNESSCKT412 TO GROUND ADDITIONAL CODESWERE STORED,
"SCAN'" SHOULD DISPLAY ©, VOLTAGE BELOW REFERTO "DIAGNOSTICAIDS™ ON
.2 VOLTS (200 MV) WITH ENGINE RUNNING. FACING PAGE.
DOES IT?
'NO
@ ° IGNITION"ON', ENGINE "OFF". FAULTY ©2 SENSOR
o CHECKVOLTAGEOQF CKT 412 AT O, SENSOR CONNECTION OR SENSOR.

|
o I

.3-.6 VOLTS OVER .6 VOLT LESSTHAN 3
(300- 600 MV) (600 MV) VOLT (300 MV)
FAULTY ECM OPEN CKT. 413,

FAULTY CONNECTION

OR FAULTY ECM.

CLEAR CODES AND CONFIRM "CLOSED LOOP' OPERATION AND NO "SERVICE ENGINE SOON"* LIGHT.

®7s 364986 |
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A

ef
=

.\lr,

S—

\

ECM

COOLANT

TEMPERATURE
SIGNAL
410 YEL —J C10 5v

COOLANT TEMPERATURE
SENSOR

,452BLK  p12 ____:L

SENSOR GROUND ~ $55983

CODE 14

COOLANT TEMPERATURE SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

3.0L “N“ SERIES
3.8L“A, C & H" SERES
3.8L TURBO “G” SERIES (PORT)

The Coolant Temperature Sensor uses a thermistor to control the signal voltage to the ECM. The ECM
applies a voltage on CKT 410 to the sensor. When the engine is cold the sensor (thermistor) resistance is high,

Circuit Description:

therefore the ECM will see high signal voltage.

As the engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine
operating temperature (85°Cto 95°C)the voltage will measure about 1.5t0 2.0 volts.

Test Description: Step numbers refer to step
numberson diagnostic chart.
1. Code 14will setif:
¢ Signal voltage indicates a coolant
temperature above 135°C (275°F) for
calibrated time.
2. This test will determine if CKT 410 is shorted to
ground which will cause the conditions for Code
14.

DiagnosticAids:

“Sean” tool displays engine temp. in degrees
centigrade. After engine is started, the temperature
should rise steadily to about 90°C then stabilize when
thermostat opens.

An intermittent may be caused by a poor
connection, rubbed through wire insulation or a wire
broken inside the insulation.

Check For:

® Poor Connection or Damaged Harness Inspect
ECM harness connectors for backed out
terminals “C10” or “D12”, improper mating,
broken locks, improperly formed or damaged
terminals, poor terminal to wire connection
and damaged harness.

e Intermittent Test. If connections and harness
checks out OK, “Scan” coolant temperature
while moving related connectors and wiring
harness. If the failure isinduced, the “coolant
temperature” display will change. This may
help to isolate the location of the malfunction.

e Shifted Sensor. The “Temperature ToO
Resistance Value” scale may be used to test
the coolant sensor at various temperature
levels to evaluate the possibility of a “shifted”
(mis-scaled) sensor which may result in
driveability complaints.
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| "SCAN'* DIAGNOSTICS CODE 14

COOLANTTEMPERATURE SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

3.0L "'N" SERIES
3.8L "A, C & H" SERIES
3.8L TURBO “G" SERIES (PORT)

\‘
@l DOES ""SCAN" DISPLAY 130°C OR HOTTER?
NO
@ ®  DISCONNECT SENSOR. CODE 141S INTERMITTENT. IFNO
"SCAN' SHOULD DISPLAY TEMP. BELOW-30°C, ADDITIONAL CODESWERE STORED, REFER
DOESIT? TO 'DIAGNOSTIC AIDS' ON FACING PAGE.
NO
| )
| FAULTYSIERNSOR. | CKT 410 SHORTED TO GROUNDOR
FAULTY ECM.
DIAGNOSTICAID
COOLANT SENSOR
TEMPERATURE TO RESISTANCEVALUES
(APPROXIMATE)

°F °C OHMS

210 100 185

160 70 450

100 38 1,800

70 20 3,400

40 4 7,500

20 7 13,500

0 -18 25,000

-40 -40 100.700

9-10-86

CLEAR CODES AND CONFIRM "'CLOSED LOOP"" OPERATIONAND NO "SERVICE ENGINE SOON"* LIGHT. 0753055
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ECM

TEMPERATURE
SIGNAL
410 YEL —{ €10 v

&)

452 BLK “ 012

COOLANT TEMPERATURE
SENSOR

—|  _L

SENSOR GROUND g ;%%@3

CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

3.0L"N* SERES
3.8L"“A, C&H” SERES
3.8L TURBO “G” SERIES (PORT)

Circuit Description:

The Coolant Temperature Sensor uses a thermistor to control the signal voltage to the ECM. The ECM
applies a voltage on CKT 410 to the sensor. When the engine is cold the sensor (thermistor) resistance is high,

therefore the ECM will see high signal voltage.

Asthe engine warms, the sensor resistance becomes less, and the voltage drops. At normal engine operating
temperature (85°Cto 95°C) the voltage will measure about 1.5to0 2.0 volts atthe ECM.

Test Description: Step numbers refer to step

numbers ondiagnostic chart.

1. Code 15will setif:

e Signal voltage indicates a coolant
temperature less than -44° C (-47° F) for at
least 3seconds.

2. This test simulates a Code 14. If the ECM
recognizesthe low signal voltage, (high temp.) and
the “Scan” reads 130°C, the ECM and wiring are
OK.

3. This test will determine if CKT. 410 is open.
There should be 5 volts present at sensor
connector if measured with a DVOM.

Diagnostic Aids:

A*“Scan” tool reads engine temperature in degrees
centigrade. After engine is started the temperature
should rise steadily to about 90°C then stabilize when
thermostat opens.

An intermittent may be caused by a poor
connection, rubbed through wire insulation or a wire
broken inside the insulation.

Check For:
® Poor Connection or Damaged Harness
Inspect ECM harness connectors for backed
out terminals “C10” or “D12”, improper
mating, broken locks, improperly formed or
damaged terminals, poor terminal to wire
connection and damaged harness.
® Intermittent Test If connections and harness
checks out OK, “Scan” coolant temperature
while moving related connectors and wiring
harness. If the failure is induced, the “coolant
temperature” display will change. This may
help to isolate the location of the malfunction.
e Shifted Sensor The “Temperature To
Resistance Value” scale may be used to test
the coolant sensor at various temperature
levels to evaluate the possibility of a “shifted”
(mis-scaled) sensor which may result in
driveability complaints.
A faulty connection, or an open in CKT 410 or 455
will resultin a Code 15.
If Code 23 or 63isalso set, check CKT 455 for faulty
wiring or connections. Check terminals at sensor for
good contact. Refer to “Intermittents” in Section “B”.
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""SCAN" DIAGNOSTICS CODE 15

COOLANT TEMPERATURE SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

3.0L “N" SERIES
3.8L"A C &H" SERIES
3.8L TURBO "“G" SERIES (PORT)

NO
@ ®  DISCONNECT SENSOR CODE 15ISINTERMITTENT. IF NO
¢ JUMPER HARNESSTERMINALS TOGETHER ADDITIONAL CODES WERE STORED, REFER
® "'SCAN" SHOULD DISPLAY 130°C OR MORE. TO DIAGNOSTICAIDS ON FACING PAGE.
DOESIT?

YES

I | NO
FAPLTY CONNECTION QR SENSQR- @ e  JUMPER CIRCUIT 410 TO GROUND.
e  "SCAN"SHOULDDISPLAY OVER 130°C.
DOES IT?
.
DIAGNOSTIC AID YES |- No |
COOLANT SENSOR e - I ~ : I .
FEMPERATURE TO RESISTANCE VALUES : | oPENCIRCUIT A2, OPENCIRCUIT 410; FAULTY
(APPROXIMATE) N | FAULTY CONNECTION CONNECTIONAT ECM, OR
oF °C OHMS ORFAULTY ECM. FAULTY ECM.
210 100 185 ’
160 70 450
100 38 1800
70 20 3,400
40 4 7,500
20 7 13500
0 18 25,000
-40 -40 100,700

7-8-86
CLEAR CODES AND CONFIRM'CLOSED LOOP** OPERATIONAND NO "'SERVICE ENGINE SOON"* LIGHT. *78 3728-6E
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FRONTVIEW OF
CONNECTOR

THROTTLE

POSITION
SENSOR

ECM o
]
GRY 416 —] €14 5V REFERENCE
DK.BLU417 c13 TPS S IGNAL
BLK 452 —] D12
1

SENSOR GROUND

10-13-86
= 4

” ® 5§ 1539-6E

CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE HIGH)

3.0L “N“ SERIES
3.8L“A, C &H" SERIES
3.8L TURBO “G” SERIES (PORT)

Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes relative to throttle blade angle.
Signal voltage will vary from about .4 atidle to about 5 volts at wide open throttle.

The TPS signal is one of the most important inputs used by the ECM for fuel control and for most of the
ECM control outputs.

NOTE: 3.0L “N”wires A T Care reversed at TPS connector.

Test Description: Stepnumbers refer to step
numbers ondiagnostic chart.

1.

Code 21 will set if:

¢ Engineisrunning

® TPSsignal voltage is greater than 2.5 volts.

® Code 33or 34not present atfirststartup.

® All conditions met for 5 seconds.

With closed throttle, ignition “ON” or at idle,
voltage should be 3.8L, 3.8L Turbo .40 volts £ .05
volts; 3.0L .55volts £ .05volts. If not check
adjustment.

With the TPS sensor disconnected, the TPS
voltage should go low if the ECM and wiring is
OK.

Probing CKT 452 with a test light checks the
sensor ground CKT, a faulty sensor ground circuit
will cause a Code 21.

DiagnosticAids:

A*“Scan”tool reads throttle position in volts. With

closed throttle, ignition “ON” or at idle, voltage
should be 3.8L, 3.8, TURBO .40volts + .05 volts;
3.0L .55volts X .05volts.

Also some “Scan” tools will read throttle angle

0%= closed throttle 100% = WOT.

An open in CKT 462 will result in a Code 21.

Refer to “Intermittents” in Section “B.

Check For:
¢ Poor Connectionor Damaged Harness Inspect

ECM harness connectors for backed out
terminals “C13” or “D12”, impropermating,
broken locks, improperly formed or damaged
terminals, poor terminal to wire connection
and damaged harness.

¢ Intermittent Test If connections and harness

checks out OK, monitor TPS voltage display
while moving related connectors and wiring
harness. If the failure is induced, the “Coolant
Temperature” display will change. This may
help to isolate the location of the malfunction.

¢ TPS Scaling Observe TPS voltage display

while depressing accelerator pedal with
engine stopped and ignition “ON”. Display
should vary from closed throttle TPS voltage
when throttle was closed, to over (4.5volts)
4500 mv when throttle is held at wide open
throttle position.
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"SCAN" DIAGNOSTICS CODE 21

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE HIGH)
3.0L “N" SERIES
3.8L"A, C &H" SERIES
3.8L TURBO “G" SERIES (PORT)

@ ¢ THROTTLE CLOSED.

DOES ""SCAN" DISPLAY TPS OVER 25 VOLTS? -
| — | ’_L
! YES | Ino |
|| I
@ ® DISCONNECT SENSOR. CODE 21 IS INTERMITTENT. IFNO
'SCAN'  SHOULD DISPLAYTPS ADDITIONAL CODES WERE STORED,
E(E)'-E(;W ")2 VOLTS. (200MV) REFERTO DIAGNOSTICAIDS ON
I FACING PAGE.
NO YES
: , |
CKT 417 SHORTEDTO @ e PROBE SENSOR GROUNDCIRCUITWITH A
VOLTAGE OR FAULTY ECM. TEST LIGHT CONNECTED TO 12 VOLTS.
I 1
LIGHT "QFF”~
LIGHT “ON" HerFor s
| 1
FAULTY OPEN SENSOR
CONNECTION GROUNDCIRCUIT
OR SENSOR OR FAULTY ECM.
9-10-86

CLEAR CODES AND CONFIRM ""CLOSED LOOP'" OPERATIONAND NO "SERVICE ENGINE SOON" LIGHT. ®75 3057
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FRONT VIEW OF
CONNECTOR /
GRY 416 —] C14 5V REFERENCE
THROTTLE
POSITION DK.BLU417 —]C13 TPSSIGNAL
SENSOR
BLK 452 —|] D12
SENSOR GROUND
A 10-13-86

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)
3.0L “N“ SERIES
3.8L“A, C&H" SERIES
3.8L TURBO “G"” SERIES (PORT)
Circuit Description:

The Throttle Position Sensor (TPS) provides a voltage signal that changes relative to throttle blade angle.
Signal voltage will vary from about .4 at idle to about 5 volts at wide open throttle.

The TPS signal is one of the most important inputs used by the ECM for fuel control and for most of the
ECM control outputs.

NOTE: 3.0L “N”wires A t Care reversed at TPS connector.

Check For:

Test Description: Stepnumbers refer to step
® Poor Connection or Damaged Harness

numbers on diagnostic chart.

1.

Code 22 will set if:

¢ Engineisrunning

® TPS signal voltage is less than .2 volts for 3
seconds.

Simulates Code 21: (high voltage) If ECM

recognizes the high signal voltage the ECM and

wiring are OK.

TPS adjustment: See Section “6E3-C2” for

adjustment specifications.

Simulatesa high signal voltage. Checks CKT 417

for an open.

DiagnosticAids:

A “Scan” tool reads throttle position in volts.

Voltage should increase at a steady rate as throttle is
moved toward WOT.

Also some “Scan” tools will read throttle angle

0%= closed throttle 100% = WOT.

An open or short to ground in CKT's 416 or 417

will resultin a Code 22.

Inspect ECM harness connectors for backed
out terminals *“C13” or “D127,
impropermating, broken locks, improperly
formed or damaged terminals, poor terminal
to wire connection and damaged harness.
Intermittent Test If connectionsand harness
checks out OK, monitor TPS voltage display
while moving related connectors and wiring
harness. If the failure is induced, the
“Coolant Temperature” display will change,
This may help to isolate the location of the
malfunction.

TIPS Scaling Observe TPS voltage display
while depressing accelerator pedal with
engine stopped and ignition “ON”. Display
should vary from closed throttle TPS voltage
when throttle was closed, to over 4.5 volts
(4500 mv) when throttle is held at wide open
throttle position.



DRIVEABILITYAND EMISSIONS - FUEL INJECTION (PORT) 6E3-A3-81

""SCAN'"" DIAGNOSTICS

CODE 22

THROTTLE POSITION SENSOR (TPS) CIRCUIT
(SIGNAL VOLTAGE LOW)

3.0L “N" SERIES
3.8L "A, C & H'" SERIES
3.8L TURBO “G" SERIES (PORT)

q ¢ THROTTLE CLOSED \
DOES ""SCAN'" DISPLAY TPS .2V (200MV) OR BELOW?
YES NO
@ ¢ DISCONNECT SENSOR. CODE 22 IS INTERMITTENT. IFNO
¢ JUMPER CKTS 416 & 417 TOGETHER. ADDITIONAL CODES WERE STORED,
'SCAN'  SHOULD DISPLAY TPS OVER 4.0 V (4000 MV). REFERTO ""DIAGNOSTICAIDS™ ON
DOESIT? FACINGPAGE.
NO YES
G ® PROBECKT 417 WITH A TEST LIGHT @ ® REFER TO FACING PAGE FOR
CONNECTED TO 12VOLTS. SPECIFIC INSTRUCTIONS.
""SCAN" TOOL SHOULD DISPLAY TPS OVER
4.0V (4000MV)
DOESIT?

I
1

NO
CKT 416 OPEN, SHORTEDTO CKT 417 OPEN,
GROUND, FAULTY CONNECTION SHORTED TO GROUND,
ORFAULTY ECM. FAULTY CONNECTION
OR FAULTY ECM.

10-8-86
CLEAR CODES AND CONFIRM"CLOSED LOOP'" OPERATIONAND NO "SERVICE ENGINE SOON' LIGHT. ®75 3365
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ECM
MAT SENSOR
‘ SIGNAL VOLTAGE
c11 5v
AlB
(B ED |
MAT SENSOR * 452 BLACK D12

(USED TO MEASURE I
AIR TEMPERATURE) —

SRS A

i TO COOLANT TEMPERATURE: SENSOR GROUND

___SENSORANDTPS ___ 11-11-86
* 76 3497-6E

CODE 23

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(LOW TEMPERATURE INDICATE D)

3.0L "N" SERES
3.8L "A, C & H" SERES
3.8L TURBO " G" SERIES (PORT)

The MAT sensor uses a thermistor to control the signal voltage to the ECM. The ECM applies a voltage
(about 5 volts) on CKT 472 to the sensor. When the air is cold the sensor (thermistor) resistance is high,
therefore the ECM will see a high signal voltage. If the air is warm the sensor resistance is low, therefore, the

Circuit Description:

ECM will see a low voltage.

The MAT Sensor is part of the MAF Sensor assembly, so, the ECM can accurately compensate air flow

readings based on temperature.

Test Description: Step numbers
numbers on diagnostic chart.
Code 23 will setif:
® A signal voltage indicates a manifold air
temperature below —40°C (-40°F) for 4
seconds.
Due to the conditions necessary to set a Code 23,
the “Service Engine Soon™ light will only stay on
while the faultis present.

refer to step

1. A "Scan" tool may not be used to diagnose this
fault, due to the ECM transmitting “default”
(substitute) values, when the fault is present. A
Code 23 will set, due to an open sensor, wire, or
connection. This test determine if the wiring and
ECM are OK.

2. If the resistance is greater than 25,000 ohms

replace the sensor.
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CODE 23

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(LOW TEMPERATURE INDICATED)

3.0L “N” SERIES
3.8L "A, C&H" SERIES
3.8L TURBO “G" SERIES (PORT)

START

@ ® DISCONNECTMAT SENSOR.
IGNITION ""ON', ENGINE STOPPED.

® CHECKVOLTAGE BETWEEN HARNESS CONNECTOR TERMINALS,
CKT 472 AND 452,

AVOLTS OR OVER BELOW 4 VOLTS
@ ® CHECK RESISTANCE ACROSS MAT SENSOR CHECK VOLTAGE BETWEEN HARNESS CONNECTOR
TERMINALS. SHOULD BE LESS THAN 25,000 l R 2IANDIGHUUNDE

OHMS, SEE TABLE FORAPPROXIMATE
TEMPERATURE TO RESISTANCE VALUES.

I 1
I 4 VOLTS OR OVER BELOW 4 VOLTS
I
| ox | NOTOK CHECK FOR OPEN IN CKT CHECK FOR OPEN IN CKT
452 AND CHECK 472 AND CHECK TERMINAL
I : ~ TERMINALCONNECTIONS CONNECTIONS.
: — .
INTERMITTENTFAULTIN REPLACE " IF WIRE AND CONNECTIONS IFWIRE AND
SENSOR CIRCUIT OR SENSOR ARE OK, IT IS A FAULTY CONNECTIONS ARE OK, IT
CONNECTOR. IF ADDITIONAL ECM. _ ISA FAULTYECM.
CODESWERE STORED, SEE
APPLICABLE CHART. IF NO VAT SENSOR
CODES REFERTO TEMPERATURE TO RESISTANCE VALUES
INTERMITTENTS SECTIONB . IABPROXIMATE]
°F °C. OHMS
210 100 185
160 70 450
100 38 1800
70 20 3,400
a0 4 7500
20 7 13500
0 .18 25,000
40 40 100,700

10-8-85
CLEAR CODESAND CONFIRM ""CLOSED LOOP" OPERATIONAND NO "SERVICE ENGINE SOON"" LIGHT. . 65 2986-6E
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VSS
= —
400 ——Ta]gurrer [r] ato | “WA— 12v
401 B
CLOSED INPARK
PMGENERATOR ORNEUTRAL

i\. B1o | “W— 12v
7-7-86
*753726-6E

CODE 24

VEHICLE SPEED SENSOR (VSS) CIRCUIT
3.0L "N“ SERIES
3.8L “A, C & H” SERIES
3.8L TURBO “G* SERIES (PORT)

The Vehicle Speed Sensor consists of a PM Generator, Buffer, Speedometer,and ECM. The PM Generator
isapermenant magnet assembly attached to the transaxle. As the vehicle moves, the generator creates a “sine
wave” electrical pulse, which is routed to the buffer. Inthe buffer, the signal is changed from a “sine wave” to a
“square wave” and amplified. The square wave is an "ON/OFF” signal. The length of time between pulses
determines vehicle speed. The ECM sendsa 12volt signal out on CKT 437. The frequency, by which the signal
ispulsed low, isused by the ECM to determine vehicle speed.

Circuit Description:

Test Description: Step numbers refer to step

numbers on diagnostic chart.

1. Code 24 will set if vehicle speed equals 0 mph
when:

e Engine speed isbetween 1500and 4000 rpm.
e TPSreading showsclosed throttle.

e Lowload condition (Low Air Flow).

e Notinparkorneutral.

e All conditions met for 20 seconds.

2. This step checks to see if the fault is in CKT 437,
including the ECM or the VSS/Buffer circuit
coveredin Section “8A”. The ECM is the source of
12 volts via CKT 437 to the buffer in a normal
working system.

NOTE: Disregard a Code 24 that sets when the

drive wheelsare not turning.

DiagnosticAids:

An intermittent may be caused by a poor
connection, rubbed through wire insulation, or a wire
broken inside the insulation.

Check for:
® Poor Connection or Damaged Harness Inspect
ECM harness connector terminal “A10” for
improper mating, broken locks, improperly
formed or damaged terminals, poor terminal
to wire connection, and damaged harness.

¢ Intermittent Test If connections and harness

check out OK, raise front wheels, block other
wheels, idle engine in low gear and “Scan”
vehicle speed, while moving related
connectors and wiring harnes. If the failure is
induced, the “Vehicle Speed” display will
change. This may help to isolate the location
of the malfunction.
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| "SCAN" DAGNOSTIC

CODE 24

3.0L “N" SERIES
3.8L “A, C & H" SERIES
3.8L TURBO “G" SERIES (PORT)

VEHICLE SPEED SENSOR (VSS) CIRCUIT

DISREGARDCODE 24, IF SET WHILE DRIVEWHEELS ARE NOT TURNING.

RAISE DRIVEWHEELS

"NOTICE'™: DO NOTPERFORMTHIS TESTWITHOUT
SUPPORTINGTHE LOWER CONTROLARMS SO THAT
THE DRIVE AXLES ARE INA NORMAL HORIZONTAL
POSITION. RUNNING THE VEHICLE IN GEAR WITH
THE WHEELS HANGINGDOWNAT FULLTRAVEL
MAY DAMAGE THE DRIVE AXLES.

WITH ENGINE IDLINGIN GEAR, 'SCAN"" SHOULD
DISPLAY MPHABOVE Q.

DOESIT?

NO

IGNITION'OFF", DISCONNECTVSS BUHER,
IGNITIONON.

PROBE8WAY CONNECTOR TERMINAL "F"
WITH A VOLTMETER TO GROUND.

SHOULD BE 10VOLTS OR MORE.

ISIT?

YES
T

CODE24 KINTERMITTENT. IFNO ADDITIONAL
CODES WERE STORED, REFERTO DIAGNOSTIC

AIDS ON FACINGPAGE.

YES

SEE SECTION8A, PAGE 33-0, FOR
VSS BUFFERAND PM GENERATOR
DIAGNOSTICS.

L
NO
1
CHECK €KT 437 FOR OPENS OR SHORTTO
GROUND, INCLUDING ECMTERMINALA-10. IF
CKT ISOK, REPLACEECM.

CLEAR CODES AND CONFIRM ""CLOSED LOOP* OPERATION AND NO "'SERVICE ENGINE SOON" LIGHT.

7-08-8(

®753727-6|
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= FCM
MAT SENSOR
SIGNAL VOL TAGE
1 v
Als
qoio) |
MAT SENSOR ¢—— 452 BLACK [o12
(USED TO MEASURE = |
AIR TEMPERATURE)
N . S
1 TO COOLANT TEMPERATURE: SENSOR GROUND
SENSOR AND TPS
__________________ 11-11-86
® 75 3497-6E

CODE 25

MANIFOLD AIR TEMPERATURE (MAT) SENSOR CIRCUIT
(HIGH TEMPERATURE INDICATED)

3.0L “N“ SERIES
3.8L"A, C & H" SERES
3.8L TURBO " G" SERES (PORT)

The MAT Sensor uses a thermistor to control the signal voltage to the ECM. The ECM applies a voltage
(4-6) on CKT 472to the sensor. When manifold air is cold, the sensor (Thermistor) resistance is high, therefore,
the ECM will see a high signal voltage. If the air warms, the sensor resistance becomes less, and the voltage

Circuit Description:

drops.

The MAT Sensor is part of the MAF Sensor assembly so the ECM can accurately compensate air flow

readings based on temperature.

Test Description: Step numbers refer to step
numbers on diagnostic chart.
Code 25 will set if:
e Signal voltage indicates a manifold air
temperature greater than 135°C (275"F).
® Avehicle speed ispresent.
® Both of the above requirements are met for at
least 30 seconds.
Due to the conditions necessary to set a Code 25,
the “Service Engine Soon™ light will only stay "ON"
while the faultis present.

1. A "Scan'" tool may not be used to diagnose this
fault, due to the ECM transmitting "default™
(substitute) values, when the fault is present. If
voltage is above 4 volts, the ECM and wiring are
OK.

2. Iftheresistance is less than 100 ohms, replace the

Sensor.
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|”scAN” STEPONLY m

@ ® DISCONNECT MAT SENSOR.

¢ IGNITION"ON, ENGINE STOPPED.

¢ CHECK VOLTAGE BETWEEN HARNESS
CONNECTOR TERMINALS.

CODE 25

MANIFOLDAIR TEMPERATURE

(MAT) SENSOR CIRCUIT

(HIGH TEMPERATURE INDICATED)

3.0L “N” SERIES

3.8L

"A, C &H" SERIES

3.8LTURBO “G" SERIES (PORT)

~

~

4

4 VOLTS OR OVER
= BELOW4 VOLTS
CHECK RESISTANCE ACROSS MAT L
@ SENSOR TERMINALS. SHOULD BE CHECK FOR SHORT TO
MORE THAN 185 OHMS. SEE TABLE GROUND INCKT 472,
FORAPPROX. TEMPERATURETO I
RESISTANCE VALUES. | IF CKT 47215 OK, ITIS A
| FAULTY ECMCONNECTOR
| I [oa ECM.
oK NOT OK
INTERMITTENT FAULT IN SENSOR CIRCUIT REPLACE SENSOR
OR CONNECTOR. IF ADDITIONAL CODES
WERE STORED, SEE APPLICABLE CHART. IF
NO CODES, REFERTO INTERMITTENTS
| SECTIONB .
__MATSENSOR .
TEMPERATURE TO RESISTANCE VALUES
(APPROXIMATE) °
o °C OHMS
210 100 185
160 70 450
100 38 1,600
70 20 3,400
40 4 7,500
20 7 13,500
0 .18 25,000
-40 40 100,700
CLEAR CODES AND CONFIRM'CLOSED LOOP* OPERATIONAND NO "'SERVICE ENGINESOON' LIGHT. 9-9-86

7S 3669-6E
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INNER
TOI I —_—
oooLer | TOINTAKE MANIFOLD :

MAF
SENSOR
WASTEGATE _
EXHAUST ACTUATOR ' , ECM
WASTEGATE 8 L 928PPLWHT o3 H——"
SOLENOID , . T =
A | 339peNKBLK -8~ 0= 1GN B
ECM/SOL
NC
6-3-86
*7§ 3499-6E

WASTEGATE SOLENOID ELECTRICAL
3.8L TURBO "G" SERIES (PORT)
Circuit Description:

The Wastegate Solenoid is controlled by the ECM to regulate the wastegate during boost conditions. The
wastegate solenoid is pulsed at a calibrated duty cycle for smooth operation during boost and to prevent over
boost which could seriously damage the engine. Wastegate monitor input to the ECM is received through CKT
928and ischecked by the ECM every 100 m/sec.

Toseta Code 31, the following conditions must exist:

® Wastegate duty cycle command between 5% and 95%.

e No pulse received on wastegate monitor input.

® Conditions must be continously metfor 2 seconds.

Test Description: Step numbers refer to step 2. Testsforopen CKT 928to the ECM, grounding the
numbersondiagnosticchart. diagnostic test terminal should turn “*ON” the test
1. Checkstoseeif CKT 928isshorted to ground. light.
3. Locates the source of an open or short to voltage
that isthe problem.
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CODE 31

WASTEGATE SOLENOID ELECTRICAL
3.8L TURBO "'G" SERIES (PORT)

MECHANICALCHECK SUCH AS LINKAGE AND VACUUM HOSES SHOULD BE CHECKED PRIORTO USING THE CHART

@ ¢ IGNITION "ON™.

® DISCONNECTWASTEGATE SOLENOID. CONNECT TEST LAMP BETWEEN
CONNECTOR TERMINALS AND NOTE LIGHT.

LIGHT "OFF"
]

LIGHT "ON™"

®  CONNECT TEST LIGHT BETWEEN EACH HARNESS
CONNECTOR TERMINAL TO GROUNDAND NOTE

FAULTY SOLENOID CONNECTIONOR SOLENOID.

@ LIGHT ON ONE

CHECK CKT 928 FOR OPEN. IF
NOTOPENITISA FAULTY
ECMCONNECTOR TERMINAL
D3 OR ECM.

CHECK CKT 928 FOR SHORT.TO
VOLTAGE. IFCKTNOT SHORTEDTO
VOLTAGE, ITISFAULTY ECM. SEE #

REPAIR OPEN IN CKT 339
TO IGNITION.

CLEAR CODESAND CONFIRM ""CLOSED LOOP' OPERATION AND NO "'SERVICE ENGINE SOON" LIGHT.

84-85

9-6-85
*4S 0886-6E




6E3-A3-90 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)
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2
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450 ~VACUUM

CODE 32

EXHAUST GAS RECIRCULATION (EGR) CIRCUIT
3.0L “N" SERES
3.8L “A, C & H” SERIES
3.8L TURBO “G"” SERES (PORT)

Circuit Description:

The EGR Valve is opened by engine vacuum. In order to control and monitor EGR application an Electronic
Vacuum Regulator Valve is used (EVRV). The EVRYV is composed of two devices: 1. EGR Solenoid, normally
closed (Vacuum Blocked). 2. EGR Vacuum Switch, normally open, (No Current Flow).

EGR Vacuum Control is accomplished by the ECM grounding CKT 435. This energizes the EGR Solenoid.
This is done thousands of times a second. By varing the length of “ON” time, as compared to “OFF” time, Pulse
Width Modulation, (PWM). The ECM controlsthe vacuum source to the EGR Valve.

EGR is monitored by the ECM thru the EGR vacuum switch. The EGR vacuum switch, a normally open
electrical switch, has an orfice built in, which restricts the vacuum signal to the EGR vacuum switch, when
sufficent vacuum reaches the EGR vacuum switch, to close the electrical switch. There should also be sufficient

vacuum to open the EGR Valve.

Code 32 will set, if the vacuum switch closesatidle, or, if it does not close under load (lessthan WOT).

¢ Enginerunning.
® Code 33 or 34 not present
® Coolant temperature above 42.5°C (108°F).

Test Description: Step numbers refer to step
numbers on diagnostic chart.

1. “Scan” displays the condition of the EGR
diagnostic switch. In park or neutral, the display
shouldread “NO” (open switch).

2. Under moderate engine load, the display will
switchfrom“ N Oto “YES”.

3. Checks the integrity of the 12 volts feed and
ground circuits. If these circuits check OK, the
fault is elsewhere in the EVRV/EGR Control
circuit.

4. A test light connected between terminals “A” and
“B” will verify the integrity of the ECM wiring
and check for proper ECM operation.

5. If “YES” was displayed at idle, disconnect the
EVRV harness. If display remains “YES”, the
fault is either a short to ground in CKT 357 or the
ECM.

6. If the EGR display switches from “YES” to “N O
when the EVRV is disconnected, the fault is either
inthe EVRV/EGR Solenoid, CKT 435 or the ECM.

® LV8reading lessthan 144cts.
® Novacuum to EGR (switch open).
® Conditions existover 5sec. (Turbo9.6 sec.).

Probing at terminal “B” will further isolate the
fault. If the test light is on, disconnect ECM A-B
connector before checking CKT 435 for a short to
ground since the short could be inside the ECM.

Diagnostic Aids:

An intermittent may be caused by a poor

connection, rubbed through wire insulation or a wire
broken inside the insulation. Check For:

Poor Connection or Damaged Harness Inspect
[ECM harness connectors for backed out terminal
“D9”, improper mating, broken locks, improperly
formed or damaged terminals, poor terminal to
wire connection anddamaged harness.
Intermittent Test If connections and harness
checks out OK, “Scan” EVRV switch, while
moving related connectors and wiring harness. If
the failure is induced, the “EVRV Switch” display
will change. This may help to isolate the location
of the malfunction.
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| “SCAN" DIAGNOSTICS |

ENGINE IDLING.
CHECK VACUUM HOSES FOR LEAKS OR RESTRICTIONSAND EGR
SOLENOID FILTERFOR BEING PLUGGED. (VERIFY MINIMUM OF
15" VACUUM AT THROTTLE BODY SIDE OF SOLENOID).

""SCAN" EGR CONTROL VACUUM SWITCH.

"NO' (SWITCH OPEN) SHOULD BE DISPLAYED, 1S1T?

3.8L "A, C&H" SERIES
3.8L TURBO "G SERIES (PORT)

CODE 32
EXHAUST GAS

RECIRCULATION (EGR) CIRCUIT

3.0L “N" SERIES

—
YES NO ™
AL
@ ® ENGINE STOPPED. RAISE DRIVE WHEELS AND e DISCONNECT £GR
BLOCK NON-DRIVEWHEELS. @ SOL. HARNESS.
¢ RE-STARTENGINE. ® "NO” (OPEN
® TRANS. INDRIVE, "SCAN" EGR VACUUM SWITCH SWITCH) SHOULD
WHILE BRAKE TORQUING ENGINE TO 1800 RPM. BE DISPLAYED.
(TIME SHOULD NOT EXCEED 15 SECONDS). ISIT?
® “YES” (CLOSED SW.) SHOULDBE DISPLAYED. ISIT?
. NO YES | NO
o S— |}
3)|e LOWERVEHCLE, IGNON, CODE IS @ ¢ PROBE EGR SOLENOID CHECK CKT 357
ENGINE STOPPED. INTERMITTENT. IFNO HARNESS TERM. 78" FOR SHORTTO
® DISCONNECTEGR SOL. ADDITIONAL CODES WITHA TEST LIGHTTO GROUND. IF OK,
HARNESSAND CONNECT A WERE DISPLAYED, o T1E2V+ ant IT'S A FAULTY
TEST LIGHT BETWEEN REFERTO TESTLIGHT SHOULD ECM.
HARNESS TERMINALS "'A" "DIAGNOSTICAIDS". — -
AND *D*, r 1
e TEST LIGHT SHOULD BE ON. R NO
'| SIT? - | —
i 1
YES NO
' - IT'S A FAULTY
)|+ GROUNDALDL TEST TERM. ® CONNECT TEST LIGHTFROM | eom.
B" TERM. ""A" TO GROUND.
® MOVETESTLIGHTTO ® TEST LIGHT SHOULD BE ON.
HARNESS TERMS, "'A™ AND IS IT?
e
¢ TEST LIGHT SHOULD BE ON. i ' .
BIT? i
YES NO
T =
— | openekTase. | | openckrise. |
YES NO
| —
e
® USING DVOM, CHECK VOLTAGE OPEN CKT 435, FAULTY
FROMHARN. TERMS. "C"' TO "D". | | ECM CONNECTION OR
® READING SHOULD BE APPROX. ECM.
BATTERY VOLTAGE. BIT?
;1
NO YES
. - L
OPENCKT 357, FAULTY ECM REPLACE EGR
| CONNECTION OR ECiW; ; | SOLENGID.
*
BEFORE REPLACING AN ECM, USEAN OHMMETERAND CHECK THE RESISTANCE BETWEEN TERMINALS OF;
® EGR SOLENOID ® A/C RELAY TERMINALS "A* TO "C”. REPLACE WHERERESISTANCEMEASURES LESS THAN20 OHMS
CLEAR CODES AND CONFIRM "'CLOSED LOOP"* OPERATION AND NO *'SERVICE ENGINE SOON"* LIGHT. 7S 39‘f81§'_g'§
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MAF SENSOR
ECM
AIR FLOW
4
MAF SIGNAL
E\A\//SLTAGE
492 YELLOW II B6 —5\

| TOECMPINAG !
! AND ESCMODULE | 7-10-86
1__TERMINALS 1 *75 3468

CODE 33

MASSAIR FLOW (MAF) SENSOR CIRCUIT
(GM/SEC HIGH)

3.0L "N* SERIES
3.8L“A, C & H" SERIES
3.8LTURBO “G* SERIES (PORT)

Circuit Description:
The MAF Sensor measures the flow of air entering the engi

ne. The sensor produces a frequency output

between 32and 150 hertz (3gm/sec to 150 gm/sec.). A large quantity (high frequency) indicates acceleration,

and a small quantity (low frequency) indicates deceleration, or id

le. This information is used by the ECM for

fuel control and is converted by a “Scan” tool to read out the air flow in grams per second. A normal reading is

about 4 7 grams per second at idle and increases with rpm.

Test Description: Step numbers refer to step

Che
numbers ondiagnostic chart. )

ck For:
Poor Connection or Damaged Harness Inspect

1. Code 33will setif:

e IGN“ON”andair flow exceeds 20 gms/sec.
OR
e Engineisrunning lessthan 800 rpm.

® TPSis 10%or less.
¢ Air Flow greater than 150 grams per second 0

(highfrequency).

® All of the above are met for 5 secondsor more.

DiagnosticAids:

The “Scan” tool is not of much use in diagnosing 0
this code, because, when the code sets, gm/sec will
display a default value. However, it may be useful in
comparing the signal of a problem vehicle with that of 0

a known good running one.

ECM harness connectors for backed out
terminal “B6”, improper mating, broken locks,
improperly formed or damaged terminals,
poor terminal to wire conection, and damaged
harness.

Intermittent Test If connections and harness
check out OK, “Scan” MAF, while moving
related connectors and wiring harness. If the
failure is induced, the MAF display will
change. This may help to isolate the location
of the malfunction.

Mis-routed Harness Inspect MAF Sensor
harness to insure that it isnot too close to high
voltage wires, such asspark plug leads.
Miscalibrated MAF Sensor The Mass Air
Flow Sensor may be tested, for being out of
specification, by using a MAF Sensor test tool
J-36101, or equivalent. This tester will only
indicate a sensor that is shifted completely
fromitscalibrated frequency range.
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CODE 33

MASSAIR FLOW (MAF) SENSOR CIRCUIT
(GM/SEC HIGH)

3.0L “N” SERIES
3.8L "A, C & H" SERIES
3.8L TURBO “G" SERIES (PORT)

@ @ ENGINE IDLING, AT NORMAL OPERATING TEMPERATURE.
® 'SCAN' MASSAIR FLOW(MAF).
o LESSTHAN 25 GPS (GRAMS PER SECOND) SHOULD BE
DISPLAYED. ISIT?

1 |
YES NO
VERIFY THAT MAF SENSOR HARNESS CODE ISINTERMITTENT. IFNO
ROUTINGIS CORRECTAWAY FROM ADDITIONAL CODES WERE
HIGHVOLTAGE LEADS. IFOK, THE MAF DISPLAYED, REFERTO DIAGNOSTIC
SENSOR I FAULTY. AIDS ON FACINGPAGE.

CLEAR CODES AND CONFIRM ""CLOSED LOOP" OPERATIONAND NO 'SERVICE ENGINE SOON" LIGHT. 8-25.86

* 75 3731-6E
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MAF SENSOR
AIR FLOW
ABC
«—

P e e o -

! TOECMPINAG !
! AND ESCMODULE
| TERMINALB

J I\D—-— 439 492 YELLOW 5V

ECM

MAF SIGNAL
r
B6
L

7-10-86

*75 3468

CODE 34

MASSAIR FLOW (MAF) SENSOR CIRCUIT
(GM/SEC LOW)
3.0L "N" SERIES
3.8L"A, C & H" SERIES
3.8L TURBO "G" SERIES (PORT)

The Mass Air Flow (MAF) sensor measures the flow of air, which passes through it in a given time . The
ECM uses this information to monitor the operating condition of the engine, in calculating fuel delivery. A
large quantity of air movement indicates acceleration, while a small quantity indicates deceleration, or idle.

The MAF sensor produces a frequency signal, which cannot be easily measured. The sensor can be
diagnosed using the procedures on this chart, and with the aid of MAF Sensor tester 5-36101, or equivalent.

Code 34 will set, when either of the followingsets of conditions exists:

Circuit Description:

¢ Engine running.

® No MAF Sensor signal for 250 msec.
OR

Engine running over 1400rpm.
TPSover 2.5volts.

Above conditions for over 10seconds.

Test Description: Step numbers refer to step

numbers on diagnostic chart.

1. This step checks for a loose or damaged air duct,
which could set Code 34 and also checks to see if
ECM recognizes a problem. A light "'OFF""at this
pointindicatesanintermittentfault.

2. A voltage reading at sensor harness connector
terminal *B” of less than 4 or over 6 volts indicates
afaultin CKT 492 or poor connection

3. Verifies that both ignition voltage and a good
groundcircuit are available.

DiagnosticAids:
An intermittent may be caused by a poor

connection, miss-routed harness, rubbed through wire
insulation, or awire broken inside the insulation.

Air Flow less than 10 grams per second (low frequency).

Check For:
°

Poor Connection at ECM pin "B-6". Inspect

harness connectors for backed out terminals,
improper mating, broken locks, improperly formed
or damaged terminals, and poor terminal to wire
conection.

Mis-routed Harness Inspect MAF Sensor harness

to insure that it is not too close to high voltage
wires, such as spark plug leads.

Damaged Harness Inspect harness for damage. If
harness appears OK, “Scan” while moving related
connectors and wiring harness. A change in
display would indicate the intermittent fault
location.

Miscalibrated MAF Sensor The Mass Air Flow

Sensor may be tested, for being out of
specification, by using a MAF Sensor test tool
5-36101, or equivalent.
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CODE 34

MASSAIR FLOW (MAF) SENSOR CIRCUIT
(GM/SEC LOW)
3.0L "N” SERIES

3.8L "A C &H" SERIES
3.8L TURBO “G" SERIES (PORT)

@ ® CHECK FORLOOSE OR DAMAGED AIR DUCT
BETWEEN MAF SENSOR AND THROTTLE BODY. ™
®  CLEAR CODES.
®  STARTAND IDLE ENGINE FORAT LEAST 1
MINUTE OR UNTIL CGDE 34 SETS.

DOES CODE SET? .
. N
L
J 1
YES NO
1 —
e IGNITION"OFF" CODE 341S INTERMITTENT USE MAF
@ e  DISCONNECTMAF SENSOR ELECTRICAL TESTER J-36101 AND CHECK SENSOR. |
CONNECTOR. IF MAF SENSOR TESTS OK, REFER TO
¢ IGNITION"ON". ENGINE STOPPED. [ DIAGNOSTIC AIDS.
e  CONNECTVOLTMETERBETWEEN HARNESS
CONNECTORTERMINAL *B* AND GROUND.
®  SHOULDREAD4-6 VOLTS.
DOESIT?
i 1
| vEs NO
— X
r . 1 l
® CONNECT TEST LIGHT BETWEEN "\egaTHANAVOLTS ' | OVERBVOLTS
@ HARNESS CONNECTOR TERMINALS A" —a r
AND "C" CKT 4$2 OPEN, CKT 492 SHORTED TO
TESTLIGHT SHOULDEBE ON, SHORTED TO GROUND, | VOLTAGE OR FAULTY
_J : o | OR FAULTY ECM. ECM.
— 1
NO YES
. I

. H I
®  CONNECT TEST LIGHT BETWEEN HARNESS 1 FAULTY MAF SENSOR CONNECTION OR SENSOR.

CONNECTORTERMINAL'A™ AND CHASSIS

GROUND.
®  TESTLIGHT SHOULDBE ON.
| s )
. _ 1
I NO | ‘ YES
I
OPEN CKT 439 . OPEN CKT 450
CLEAR CODES AND CONFIRM "CLOSED LOOP"* OPERATIONAND NO "'SERVICE ENGINE SOON"* LIGHT. 7-10-86

® 75 3769-6E
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CAM SENSOR CIRCUIT
3.8L“A, C & H* SERIES

3.8LTURBO “G" SERIES (PORT)

For timing of spark plug firing, a cam sensor *hall effect” switch is used. The cam sensor sends a signal

Circuit Description:

C31 HARNESSCONNECTOR
P FRONT VIEW
N
5000000 ¢ OO0
- ' TYPE | TYPE IT
@ MODULE/COIL ASSEMBLY
|
IGNITION ECM
coLs ITYPEX} MODE
fm === | ONLY| )
| N>BlUg! B3  423WHT EST
| 4 1 ' BYPASS — 424 TAN/BLK - BYPASS
- 0 1 i
I I). veu|! / REFHI — 430 PPL/WHT REFERENCE HIGH
1 :: BLK [} 2 reFLo — 453 BLK/RED - REFERENCE LOW
m T | — 121 WHT ILP.TACHLEAD ______ -
AL 1;{)!&?' SIGNAL [ 643 GRV/WHT i CRANKOR !
I I }— 6a2BLK — COMBINATION ;
| 1 i = 1ov+ — 641 GRN INENSORN s
| Gaw/li A CAM SIGNAL
>t — - FOR“SFI*
i L—_.I>: BLK : ; “SYNC" S30YEL _ rocoooccogooobes
t 1 o SIGNAL —— 633LTBLU | CAM OR COMBJNAHON 1
i ' — 652 BLK ) SENSOR !
L 939 PNK/BLK & )EL PUMP/CR1 FUSE l -|
—— 631 GRY/RED ‘_'r_ ______
—— 439 PNK/BLK ¥\ . Flstewagrlctls_lu : . 753715.6
75 3719-6E
. ECM FUSE Lo bl
SECONDARY _ PRIMARY WINDING LRSS 8-21-86

%_Sync-PuIse) to the ignition module, when cylinder #1 is 25° after top dead center on the compression stroke.

will continue to run if the cam signal is lost w
failure is in the cam signal output

his signal Is used to start the correct coil firinﬁ_sequenqe, and to enable sequential fuel injection. The engine
] ile running, however, will not restart after shut down. If the
rtion of the C3I module (terminal *J”) or the “SFI” cam signal CKT 630 to

ECM terminal “All”, the ECM wilL switch to the simultaneous fuel injection mode and continue to run. The
e can be re-started but will continue to run in the simultaneous mode as long as the fault is present. In
eit erfailure mode a Code 41 will be stored.

Test Description:

Code 41 is setwhen the followingconditions are met: ) ) )
Cam sensor signal not received by ECM in last 1 second interval.

Check For: )
® Poor Connection or Damaged Harness

e Engineisrunning. o
Step numbers refer to step

numbers on diagnostic chart.

1L

Checks to see if ECM recognizes a problem, and
sets Code 41. If the engine cranks, but will not
start and a Code 41 was displa‘yed, the fault isin

eifcufi’aid AR PO didgronsd, S27 AR

A-3, “CranksBut Will NotRun”. )

The voltage to ECM terminal *A11” is supplied b
the ignition module. If voltage reading is below
volts, the faultisin CKT 630, a poor connection at
the C31 module,orafaultyCél module.

DiagnosticAids:

An intermittent may be caused by a poor

connection, rubbed through wire insulation or a wire
broken inside the insulation.

Inspect
ECM harness connectors for backed out terminal
“A11”, improper mating, broken locks, improperly
formed or damaged terminals, poor terminal to
wire connection and damaged harness.
Intermittent Test If connections and harness
checks out OK, monitor A Digital Voltmeter
connected from ECM terminal *A11” to ground
while moving related connectors and wiring
harness. If the failure is induced, the voltage
reading will change. This may help to isolate the
location of the malfunction.




DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-A3-97

| "SCAN" DIAGNOSTICS

CODE 41

CAM SENSOR CIRCUIT
3.8L "A, C&H" SERIES
3.8L TURBO “G” SERIES (PORT)

=
YES NO
I 1
[~ erore e e s s
)
e
B
|No
= _ . — K
(2)|® 'GNITION OFF, DISCONNECT ECM "A-B" CONNECTOR SEE APPLICABLE CODE
AND CAR SENSOR HARNESS, CHART FOR CODE(S)
¢ IGNITIONON, ENGINE STOPPED. DISPLAYED OTHER THAN 41,
® USING DVOM, CHECK VOLTAGE AT HARNESS
TERMINAL "A-11".,
¢ VOLTAGE SHOULD BE OVER 6 VOLTS. ISIT?
NO
| {
POOR CONNECTION AT CHECK CKT FROM €31 MODULE
ECMTERMINAL “A11" TERM. "J" TO ECMTERM."A11"
CR FAULTY ECM. FOR OPEN OR SHORT TO
GROUND. IF CKT ISOK, ITS
POOR CONNECTIONAT €|
MODULE OR FAULTY €t
MODULE.. ~. = '

" 783486-6E
CLEAR CODES AND CONFIRM 'CLOSED LOOP' OPERATIONAND NO'SERVICE ENGINE SOON" LIGHT. 9-5-86




6E3-A3-98 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

| — |
@
€31 HARNESSCONNECTOR ®
o FRONT VIEW . e
(2]
1000000 e 3000000 ® ®
TYPE | TYPE I
o MODULE/ COIL ASSEMBLY
IGNITION
cons Typeqn MODULE
| JoBLU ! 5 A I a23wHT EST
| 1) : BYPASS ¢—H B |— 424 TAN/BLK D5 BYPASS
! I :\YEI./ i / REF HI C 1 430PPLWHT E5 @ REFERENCEHIGH
‘ >;’ Bk |1 * YrerLo D 4 453BLK/RED — 83 |~ REFERENCELOW
=y i E }— 121WHT I. P. TACH LEAD
r——1! I CRANK L D mmmmmmme
S>Elll gl SIGNAL |1 F 643 GRY/WHT | CRANKOR !
i ! ] e 1— eaz 1 | COMBINATION !
i i L = . 1 SENSOR 1|
I ! Lerwll / = vl H = 8 ORN ——————————— oo 2 CAM SIGNAL
2 > il 4 J | 630vEL A11 - FOR"SFI"
TGOS D | e [ s ,
il =  SIGNAL JLK }— 633LTELU i CAM OR COMBINATION 1
! ] L | 65281k . SENSOR_____ !
= ~— 939 PNK/BLK S
: - LM 939 PNK/BLK " s £L PUMP/C3I FUSE —l ]
¢ 'OVlIN t—631GRYRED —
= P 439 PNK/BLK . FROMIGN
[ ]
: TYPE I ONLY ECM FUSE e ey 75 3719 6E
SECONDARY__PRIMARY WINDING 8-21 86

C3I ESTOR BYPASS CIRCUIT FAILURE
3.0L “N“ SERIES; 3.8L “A, C & H" SERIES
3.8LTURBO "G" SERIES (PORT)

The C31 module sends a reference signal to the ECM, when the engine is cranking. While the engine is
under 400 rpm, the C31 module controls the |gn|tlon timing. When the engine speed exceeds 400 rpm, the ECM

Circuit Description:

sendsa 5 volt signal on the By-pass circuit (

24) to switch the timing to ECM control, through the EST circuit

(423). Anopenor ground inthe EST circuit will stall the engine and seta Code 42. The engine can be re-started

but will run on module timing.

Toseta Code 42 the followingconditions must be met:
® Engine speed greater than 600 rpm. with no EST pulse for 200 msec. (Openor Grounded CKT 423) or,

¢ EC

Test Description: Step numbers refer to step

numbers ondiagnostic chart. ) ]

1. Checks to see if ECM recognizes a problem. If it
doesn't set Code 42, at this point, It is an
intermittent problem and could be due to a loose
connection.

2. With the ECM disconnected, the ohmmeter should
be reading less than 200 ohms, which is the
narmal resistance of the EST circuit through the
C3I module. A higher resistance would indicate a
faultin CKT 423, a poor C31module connection, or
afaulty C3I module.

3. Iftest light was on, when connected from 12 volts
to ECM harness terminal “D5”, either CKT 423 is
shorted to ground, or the C3 | module isfaulty.

4. Checks to see if C31 module switches, when the
bypass circuit isenergized by 12volts, through the
testlight. If the C31module actually switches, the
ohmmeter reading should shift to over 8,000 0hms.

commanding By-passmode. (Openor Grounded CKT 424)

5. Disconnecting the ignition module should make
the ohmmeter read as if it were monitoring an
open circuit (infinite reading). Otherwise, CKT
423 isshorted to ground.

DiagnosticAids:

An intermittent may be caused by a poor
,connection, rubbed through wire insulation or a wire
broken inside the insulation. Check For:
® Poor Connection or Damaged Harness Inspect

ECM harness connectors for backed out terminals

“B4” or “D5”, improper mating, broken locks,

improperly formed or damaged terminals, poor

terminal to wire connectionand damaged harness.

¢ Intermittent Test If connections and harness
checks out OK, a Digital Voltmeter connected
from affected terminal to ground while moving
related connectors and wiring harness, If the
failure is induced, the voltage reading will
change.
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"SCAN" DIAGNOSTICS CODE 42
C31 ESTOR BYPASS
( CIRCUIT FAILURE
3.0L "N" SERIES
® DID "SERVICE ENGINE SOON" LIGHT COME ON? " "
: 3.8L"A, C & H" SERIES
| 1 |3.8LTURBO "G" SERIES
YES NO (PORT)
|
|5 \GNITION ON-ENGINE STOPRED, | CODE IS INTERMITTENT. IF NO
¢ "SCAN" CODES. ADDITIONAL CODES DISPLAYED, ™~
® \WAS CODE 42 DISPLAYED? REFER TO "DIAGNOSTICAIDS".
[ ] 1
D ¢ IGNITION OFF,DISCONNECT BOTH ECM CONNECTORS. SEE APPLICABLE CODE
¢ IGNITION ON", PROBE ECM HARNESS CONNECTOR CHART FOR CODE(S)
TERMINAL “B4"WITH A OHMMETER TO GROUND. DISPLAYEDOTHER THAN 42.
® RESISTANCE SHOULD BE LESS THAN 200 OHMS. WAS IT?
1
I | |
YES NO
| ves | C B
-_3-) o IGNITION ON, PROBE ECM HARNESS TERMINAL CHECK CKT 423 FOROPEN. IFCKT
"D5" WITHA TEST LIGHTTO 12VOLTS. 423 ISOK, IT'S POOR CONNECTION
® TEST LIGHTSHOULD BE OFF. ISIT? AT IGNITION MODULETERM. "A"
II OR FAULTY IGNITION MODULE.
— nem |
(‘D ® AS TEST LIGHT CONTACTED “D5", RESISTANCE ¢ IGNITION OFF, DISCONNECT
FROM“B4” TO GROUND SHOULD SWITCH FROM IGNITION MODULE.
UNDER 200 TO OVER 8000 OHMS. DIDIT? ® |GN. ON, ISTEST LIGHT OFF?
e —— | |
NO ‘YES . . LYES NO
ol [vss] :
(9 @ |GN. OFF, DISCONNECT IGN. MODULE. ¢ RECONNECT CKT 424
¢ RESISTANCE BETWEEN ECM TERM. ECMAND R SHORTED TO
"84" AND GROUNDSHOULD BE IDLE ENGINE MODULE GROUND.
INFINITE(OPEN CIRCUIT). WAS IT? FOR 2 MIN.
¢ DIDSERVICE
A . | ENGINE
YES| . - |NO SOON LIGHT
L g COME ON?
CHECK CKT 424 FOR CKT 423 | . . e
OPEN. IFCKT 424 1S OK, SHORTED —A - K
TS POOR ) TO YES |
CONNECTIONATIGN. | | GROUND. | —X — = ,
MODULETERM. "B"OR { - IF CODE 42 IS STORED, CHECK FOR INTERMITTENT
FAULTY IGN. MODULE. CONNECTIONS.

7S 3487-6E
CLEARALL CODESAND CONFIRM"CLOSEDLOOP' OPERATIONAND NO'SERVICE ENGINESOON' LIGHT 7-15-86




6E3-A3-100 DRIVEABILITY AND EMISSIONS- FUEL INJECTION(PORT)

| TOMAF 1
I SENSOR: I
----- ECM
10 AMP
PNK/BLK
— ‘ A IGN.
—— B
e YELBLK 457 — ESC (KNOCK
ESC ::I C E SIGN(AL )
MODULE [—= BLK/WHT 450
m—— D '
- DK. BLU. 496
I— |
Y, C |
9-8-86
75 3520-6E

CODE 43

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT
3.0L “N“ SEREES; 3.8L “A, C& H"” SERIES
3.8L TURBO “G" SERIES (PORT)
Circuit Description:

The ESC system iscomprised of a knock sensor and an ESC module.

The ESC module sendsa voltage signal (8 to 10volts) to the ECM.

When the sensor detects detonation, the-module turns “OFF”the circuit to the ECM and the voltage at EC)
terminal “B7” drops to O volts. The ECM then retards EST as much as 20° in one (1)degree increments, to
reduce detonation. This happens fast and frequently enough that if looking at this signal with a DVM, you
won’t see 0 volts, but an average voltage somewhat leSs than what is normal with no detonation.

A lossof the knock sensor signal or a loss of ground at the ESC module would cause the signal at the ECM to
remain high. The ECM would control ignition timing (EST) as if no detonation were occuring. The EST would
not be retarded, and detonation could become severe enough under heavy engine load conditions to result in pre-
ignition and potential engine dama%e. )

Loss of the ESC signal to the ECM would cause the ECM to constantly retard the EST to its max retard of
20° fromthe spark table. This could result in sluggish performance and cause a Code 43to set.

Code 43 will set when:

¢ Engine Running.
Test Description: Step numbers refer to step
numbers on diagnosticchart.

® ESCinputsignal has been low more than 2.2 seconds.

DiagnosticAids:  An intermittent may be
caused by a poor connection, rubbed through wire
1. If the ECM Data (Knock Signal) display is  insulationorawirebrokeninsidethe insulation.
fluctuating widely, the ECM is monitoring a low  Check For:
voltage signal on circuit (457) at ECM terminal ~ ® Poor Connection or Damaged Harpess Inspect
“B7” ECM harness connectors for backed out terminal

2

Probing ESC harness terminal “C” with a test
light connected to 12 volts should result in the
“OLD PA3” (knock signal) dislpla holding a
steady reading due to over 8 volts having been
atpplled to ECM terminal "B7” through CKT 457.

If over 6 volts is measured at ECM terminal “B7”,
CKT 457 is OK and the fault is due to a poor
connectionatthe ECM or the ECM isfaulty.

“B7”, improper mating, broken locks, improperly
formed or damaged terminals, poor terminal to
wire connection and damaged harness.
Intermittent Test If connections and harness
checks out OK,“Scan” Knock Signal (OLD PA3)
while moving related connectors and wirin
harness. If the failure is induced, the Knoc
Signal display will change. This may help to
isolate the location of the malfunction.
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*SCAN"'DIAGNOSTICS CODE 43

ELECTRONIC SPARK CONTROL (ESC) CIRCUIT
3.0L “N" SERIES
3.8L"A, C &H" SERIES
3.8L TURBO "'G'" SERIES (PORT)

\~
@ e ENGINE IDLING AT NORMAL OPERATING TEMP. -
‘ "SCAN"" KNOCK SIGNAL.
¢ KNOCK SIGNAL DISPLAY SHOLILD BE HOLDING STEADY.
ISIT? l
NO YES
| » ‘
(2)]® 16N, OFF, DISCONNECTESC HARNESSAND ® ENGINE RUNNING AT 1500 RPM [N PARK:
PROBE HARN. TERMINAL *C* WITHA TEST ® VIGOROUSLY TAP ENGINE BLOCKNEAR
LIGHTTO 12VOLTS. KNOCK SENSOR.
& “'SCAN" KNOCK SIGNAL. . ¢ DISPLAY SHOULD INCREASE. DOESIT?
® DISPLAY SHOULD BE HOLDING STEADY. 1SIT?
i B | i
NO YES NO | YES
T r___ T T
@ ¢ ENGINE IDLING. SEE CHART"C- ESC SYSTEMDOES CODE IS |
¢ RECONNECT ESC HARNESSAND 5" SECTION NOT RECOGNIZE INTERMITTENT. IFNQ
BACKPROBE ECM "A-B" FOR ESC KNOCK. SEE CHART ADDITIONAL CODES
CONNECTORTERM. "87" WITH A SYSTEM "'C-5" IN SECTIONGES WERE DISPLAYED,
DVOMTO GROUND, DIAGNQSIS. FOR ESC SYSTEM REFERTO
¢ SHOULDREADOVERGV. DIAGNOSIS. .='DIAGNOSTICAIDS".
- DOESIT?. - : : = —
= 1
NO . YES. |
| Fuer ac7 1€ ADEM RETWIEENR POOR-CNNEGF@N AT
ESCMODULEAND ECM ECM TERM. “B7~ OR
TERM. “87”" ORA FAULTY FAULTY ECM. '
MAF SENSOR.
. 753488-6E

CLEAR ALL CODES AND CONFIRM 'CLOSED LOOP' OPERATIONAND NO ""SERVICE ENGINE SOON"' LIGHT 9-15-86




6E3-A3-102 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

ECM /J

<& PPLa12 —] 07 [ — 02 SEISOR
TAN413 — D6 |
OXYGEN( 0, ) SENSOR 1T O’C?F?C%LIJT'\‘ P
ENGINE '
EXHAUST 2
LRLLL =y p “ 450790
4-16-86
OXYGEN SENSOR CIRCUIT

(LEAN EXHAUST INDICATED)
3.0L “N” SERIES
3.8L“A, C&H" SEREES .
3.8L TURBO “G"” SERIES (PORT)
Circuit Description:

The ECM supplies a voltage of about .45 volts (450 mv) between terminals “D6” and “D7”. (If measured
with a 10megohm digital voltmeter, this may read as low as .32 volts.) The Oq sensor varies the voltage within
a range of about 1volt, (1000mv) if the exhaust is rich, down through about .10 volts (100 mv) if exhaust is
lean.

The sensor is like an open circuit and produces no voltage when it is below about 360°C (600°F) An open
sensor circuit or cold sensor causes “Open Loop” operation.

Code 44is set when the Og sensor signal voltage on CKT 412.

® Remainsbelow .2 volts for 60 secondsor more:

® And the system isoperating in “Closed Loop”.

Diagnostic Aids: ® Lean Injector(s). Perform injector balance test
CHART C-2A.

Using the “Scan”, observe the block learn values @ Fuel Contamination. Water, even in small
at different rpm and air flow conditions. The “Scan” amounts, near the in-tank fuel pump inlet can be
also displays the block cells, so the block learn values delivered to the injectors. The water causesa lean
can be checked in each of the cells to determine when exhaust and can set a Code 44.
the Code 44 may have been set. If the conditionsfor ~ ® Fuel Pressure. System will be lean if pressure is
Code 44 exists the block learn values will be around too low. It may be necessary to monitor fuel
150. pressure while driving the car at various road

0 Og Sensor Wire. Sensor pigtail may be speeds and/or loads to confirm. See Fuel System

mispositioned and contacting the exhaust diagnosis CHART A-7.
manifold. ® Exhaust Leaks. If there is an exhaust leak, the

o Check for intermittent ground in wire engine can cause outside air to be pulled into the

between connector and sensor. exhaust and past the sensor. Vacuum or

o MAF Sensor. A Mass Air Flow (MAF) sensor crankcase leaks can cause a lean condition.

output that causes the ECM to sense a lower ~ ®  Air System (manual transonly)

than normal air flow will cause the system to Be sure air is not being directed to the exhaust
go lean. Disconnectthe MAF sensor and if the ports while in “Closed Loop”. If the block learn
lean condition is gone, replace the MAF sensor value goes down while squeezing air hose to
or use MAF tester J-36101. exhaust ports, refer to CHART C-6.

e Iftheaboveare OK, itisa faulty oxygensensor.
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""SCAN-- DIAGNOSTICS

CODE 44

OXYGEN SENSOR CIRCUIT
(LEAN EXHAUST INDICATED)

3.0L "'N" SERIES
3.8L "A, C & H" SERIES
3.8LTURBO "'G" SERIES (PORT)

=
@ ® RUNWARM ENGINE {75°C TO 95°C) AT 1200 RPM.
®  DOES "SCAN"INDICATEQ, VOLTAGE FIXED BELOW.35 VOLTS (350MV)?
YES NO
®  DISCONNECT O, SENSOR. CODE 44 IS INTERMITTENT.
®  WITH ENGINE IDLING ""SCAN" SHOULD DISPLAY 0, IFNO ADDITIONAL CODES WERE
BETWEEN .35 VOLTS AND .55 VOLTS {350MV AND STORED, REFER TO DIAGNOSTIC
550MV) . AIDS ON FACING PAGE.
DOESIT?

=

NO
—

REFER TO DIAGNOSTIC
AIDS ON FACING PAGE.

et 413 spomtsmte |

| GROUND OR FAULTY ECM. l

10-20-86

CLEAR CODES AND CONFIRM""CLOSED LOOP"" OPERATION AND NO "'SERVICE ENGINE SOON™* LIGHT. £7¢3191




6E3-A3-104 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

| ECM  ;

y) PPL412 0, SENSOR
\< o7 ZSIGNAL
TAN 413 D6
OXYGEN ( 0,) SENSOR "‘-L" och|§couL|JTN 0
ENGINE .
EXHAUST GROUND — ] V; - v45 0760
' ' .8-16-86
CODE 45
OXYGEN SENSOR CIRCUIT

(RICH EXHAUST INDICATED)
3.0L “N* SERIES
3.8L “A, C & H* SERIES
3.8L TURBO “G* SERIES (PORT)

The ECM supplies a voltage of about .45 volts (450 mv) between terminals “D8” and “D7”. (If measured
with a 10 megohm digital voltmeter, this may read as low as .32 volts.) The Og sensor varies the voltage within
arange of about 1 volt (1000 mv) if the exhaust is rich, down through about .10 volts (100mv) if exhaust is lean.

The sensor is like an open circuit and produces no voltage when it is below about 360°C (600°F) An open

Circuit Description:

sensor circuit or cold sensor causes “Open Loop” operation.
Code 45issetwhen the 0 2 sensor signal voltage or CKT 412.

® Remainsabove .7 volt for 30seconds; and in “Closed Loop”. @ Throttle angle between 3%and 45%.

e Enginetime after startis 1 minute or more.
DiagnosticAids:

Using the “Scan”, observe the block learn values
at different rpm and air flow conditions. The “Scan”
also displays the block cells, so the block learn values b
can be checked in each of the cells to determine when
the Code 46 may have been set. If the conditions for
Code 45 exists, the block learn values will be around L
115.
® Fuel Pressure. System will go rich if pressure
IS too high. The ECM can compensate for some
increase. However, if it gets too high, a Code
46 may be set. See Fuel System diagnosis
CHARTA-T7.
¢ Rich injector. Perform injector balance test
CHARTC-2A. o
® [ eakinginjector. See CHART A-7.
® Check for fuel contaminated oil.
® HEI Shielding. An open ground CKT 453 L
(ignition system reflow) may result in EMI, or
induced electrical *noise”. The ECM looks at
this “noise” as reference pulses. The L
additional pulses result in a higher than
actual engine speed signal. The ECM then

delivers too much fuel, causing system to go
rich. Engine tachometer will also show higher
than actual engine speed, which can help in
diagnosingthis problem.

Canister purge. Check for fuel saturation. If
full of fuel, check canister control and hoses.
Seecanister purge Section“C3”.

MAF sensor. An output that causes the ECM
to sense a higher than normal airflow can
cause the system to go rich. Disconnecting the
MAF sensor will allow the ECM to set a fixed
value for the sensor. Substitute a different
MAF sensor if the the rich condition is gone
while the sensor is disconnected or use tool
J-36101 and test MAF Sensor.

Check for leaking fuel pressure regulator
diaphragm by checking vacuum line to
regulator for fuel.

TPS. An intermittent TPS output will cause
the system to go rich, due to a false indication
of the engine accelerating.

EGR. An EGR staying open (especially at
idle) will cause the Og sensor to indicate a rich
exhaust, and this could result in a Code 45.
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| "SCAN'"* DIAGNOSTICS CODE 45

OXYGEN SENSOR CIRCUIT
(RICH EXHAUST INDICATED)

3.0L “N” SERIES
3.8L"A,C &H" SERIES
3.8L TURBO "G" SERIES (PORT)

™
NO
®  DISCONNECT Q, SENSOR AND JUMPER HARNESS CODE45 ISINTERMITTENT.
CKT 412 TO GROUND. IFNOADDITIONAL CODESWERE
® SCAN' SHOULDDISPLAY O, BELOW .35 VOLTS STORED, REFERTO DIAGNOSTIC
(350 MV). AIDS ON FACINGPAGE.
DOESIT?
|
YES NO
REFER TO DIAGNOSTIC FAULTY ECM.
AIDS ON FACING PAGE.
9-5-86

CLEAR CODES AND CONFIRM "'CLOSED LOOP' OPERATIONAND NO 'SERVICE ENGINE SOON" LIGHT. £7¢ 3192
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CODE 51

PROM ERROR
(FAULTY OR INCORRECT PROM)

CHECK THAT ALL PINS ARE FULLY INSERTED IN THE SOCKET. IFOK, REPLACE
PROM, CLEAR MEMORY, AND RECHECK. IF CODE 51 REAPPEARS, REPLACE ECM.

CLEARALL CODES AND CONFIRM"CLOSEDLOOP" OPERATIONAND NO "SERVICE ENGINE SOON" LIGHT

CODE 52

CALPAK ERROR
(FAULTY OR INCORRECT CALPAK)

CHECK THAT ALL PINS ARE FULLY INSERTED IN THE SOCKET. IF OK, REPLACE
CALPAK, CLEAR MEMORY, AND RECHECK. IF CODE 52 REAPPEARS, REPLACE ECM.

CLEARALL CODES AND CONFIRM "CLOSEDLOOP" OPERATIONAND NO "SERVICE ENGINE SOON" LIGHT

CODE 55
ECM ERROR

REPLACE ELECTRONIC CONTROL MODULE (ECM)

CLEARALL CODESAND CONFIRM "CLOSED LOOP" OPERATIONAND NO "SERVICE ENGINE SOON" LIGHT 75‘3‘;9“1;55
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SECTION B
SYMPTOMS

TABLE OF CONTENTS

BeforeStarting sassssssssssssssssssssssssssssnnssnnsunnnunnnnnnnnunnnnnnnnns PageB-1
INtErMItteNTS o o e eeoeaossesnsssoasasasssssessssscssnssssssosasssossssessoeses PageB2™~
Hard Start sesussssssssssssssssssssssssnsnssnnnnannannunusnnunnununnunnnnnnns Page B-2
Hesitation, Sag, StUMDIE sasssssssssssssnsssnssnsssnnsnnnannannnunnnnnnunnnnnns PageB-3
Surges and/or Chuggle .ussssssssssssssssssssssssnsnnsnannansnnanunnnnunnnnnns Page B-3
Lack of Power, Sluggish, or SpONQY ssssssssssssssssssnsssnnsnssnnnannnnnsnnnnnnns Page B-3
Detonation/Spark KNOCK sasssssssssssssssnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns Page B-4
Cuts Out, MiSS€5 auunsnssnssnsssssssnssnssnssnssnssnannannsnnsnnsnnunnnnnnnns PageB-4
Backfire ssssssssssssssssssssssssssssnsnssnsnasnsnnunuannunuannununnunnnnunnn PageB-5
Poor Fuel ECONOMY wussssusssssssansssansnnnnsannnnnnnnnnnnnnnnnnnnnnnnnnnnns Page B-5
Dieseling, RUNON suussssssssssssssnssnsssannannsnnsnnunnsnnsnnsnnnnnnnnnnnns PageB-5
Rough, Unstable,or Incorrectidle, Stalling sssssssssssssssssssssssnsssnsannnnnnnnns Page B-6
Excessive Exhaust Emissions(OdOrS) ssssssssssssssssssssssssnssssnnsnunnnnnnnnnnn Page B-6
Intermittent Stalling and Deceleration or when Vehicle is Stopped ssssssssssssssssssnnss Page B-7
Chart B-1- Restricted Exhaust System CheCKk susssssssssssssssssssssssnnnsnannnnnnns PageB-8

BEFORE STARTING

Before using this section you should have Several of the symptom procedures below call
performed the DIAGNOSTIC CIRCUIT CHECK  for a Careful Visual/Physical Check. This check
and found out that: should include:

1. The ECM and “Service Engine Soon” light are ® ECM grounds for being clean and tight

operating. ® Vacuum hoses for splits, kinks, and proper
2. There are no trouble codes stored, or there is a connections, as shown on Emission Control
trouble codebut no “Service Engine Seon” light. Information label.
3. The fuel control system is operating OK (by @ Air leaks at throttle body mounting and intake
performing Field Service Mode Check). manifold.
Verify the customer complaint, and locate the ® Air leaks between MAF sensor and throttle
correct SYMPTOM below. Check the items body.
indicated under that symptom. ® [gnition wires for cracking, hardness, proper
If the ENGINE CRANKS BUT WILL NOT routing, and carbon tracking.
RUN, see CHART A-3. ® Wiring for proper connections, pinches, and

cuts.
The importance of this step cannot be stressed

too strongly - it can lead 1 correcting a problem

without further checks and can save valuable time.

P
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INTERMITTENTS

Problem may or may not turn “ON”the “Service ‘Engine Soon” light, or store a code.

DO NOT use the Trouble Code Charts in Section

“A” for intermittent problems. The fault must be
present to locate the problem. If a fault is
Intermittent, use of Trouble Code Charts may result
in replacement of good parts.

Most intermittent problems are caused by faulty
electrical connections or wiring. Perform a
careful check as described at start of this
Section. Check for:

& Poor mating of the connector halves, or
terminals not fully seated in the connector
body (backedout).

® Improperly formed or damaged terminals.
All connector terminals in problem circuit
should be carefully reformed to increase
contact tension.

¢ Poor terminal to wire connection. This
requires removing the terminal from the
connector body to check. See Introduction to
Section “6E”.

If a visual/physical check does not find the cause

of the problem, the car may be driven with a

voltmeter connected to a suspected circuit. An

abnormal voltage reading, when the problem
occurs, indicates the problem may be in that
circuit. If the wiring and connectors check OK
and a Trouble Code was stored for a circuit

having a sensor, except for Codes 43, 44, and 45,

substitute a known good sensor and recheck.

An intermittent “Service Engine Soon” light

with no stored code may be caused by:

® Ignition coil shorted to ground, arcing at
spark plug wires or plugs.

® “Service Engine Soon” light wire to ECM
shorted to ground. (CKT 419).

® Diagnostic “Test” Terminal wire to ECM,
shorted to ground. (CKT451)

e ECM power grounds. See ECM wiring

diagrams.

Loss of trouble code memory. To check,

disconnect TPS and idle engine until “Service

Engine Soon” light comes “ON”. Code 22 should

be stored, and kept in memory when ignition is

turned “OFF”. If not, the ECM isfaulty.

Check for an electrical system interference

caused by a defective relay, ECM driven

solenoid, or switch. They can cause a sharp

electrical surge. Normally, the problem will

occur when the faulty componentis operated.

Check for improper installation of electrical

options, such aslights, 2-way radios, etc.

EST wires should be kept away from spark plug

wires, distributor wires, distributor housing,

coil, and generator. Wire from CKT 453 to

distributor should be a good ground.

Check for open diode across A/C compressor

clutch, and for other open diodes (see wiring

diagrams).

HARD START

Definition:

Engine cranks OK, but does not start for a long time. Does

eventually run, or may startbut immediately dies.

Perform careful check as described at start of
Section “B”.
Make suredriver is using correct starting
procedure.
CHECK:
= TPS for sticking or binding or a high TPS
voltage with the throttle closed.
= High resistance in coolant sensor circuit or
sensor itself. See CODE 15CHART OR with
a "Scan” tool compare coolant temperature
with ambient temperature onacold engine.
- Fuel pressure CHARTA-7.
- Water contaminated fuel.
- EGRoperation. Besurevalve seatsproperly
and isnot stayingopen. See CHART C-7.
= Fuelpumprelay - See CHART A-7TA step 2.
- Ignition system - Checkdistributor for:
Proper Output with ST-125.
Worn shaft.

Bare and shorted wires.
Pickup coil resistance and connections.
Loose ignition coil ground.
Moisture indistributor cap.
If problem exists in cold weather, check cold
startvalve. See CHARTA-9.
A faulty in-tank fuel pump check valve will
allow the fuel in the lines to drain back to the
tank after the engine is stopped. To check for
this condition:
Perform Fuel System Diagnosis,
CHARTA-7.
Remove spark plugs. Check for wet plugs,
cracks, wear, improper gap, burned electrodes,
or heavy deposits. Repair or replace as
necessary.
If engine starts but then immediately stalls
open distributor by-pass line. If engine then
startsand runs OK, replace pickup coil.
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HESITATION, SAG, STUMBLE

Definition: Momentary lack of response as the accelerator is pushed down. Can
oceur atall car speeds. Usually most severe when first trying to make the car move, as
from a stop sign. May cause the engine to stall ifsevere enough.

Perform careful visual check as described at

start of Section“B”.

CHECK
Fuel pressure. See CHART A-7. Also Check
for water contaminated fuel.

- Spark plugs for being fouled or faulty
wiring.

- PROM number. Also check Service
Bulletins for latest PROM.

- TPSfor binding or sticking. Voltage should
increase at a steady rate as throttle is
moved toward W.O.T.

- MAP Sensor- CHART C-1F.

* Ignition timing. See Emission Control
Information label.

Generator output voltage. Repair if less than
9 or more than 16 volts.

~.

- HEIground, CKT 453. N
- Canister purge system for proper operation.
See CHART C-3.

- EGR-See CHARTC-7.

- Engine Thermostat - functioning correctly
and proper heat range.

Perform injector balance test CHART C-2A.

SURGES AND/OR CHUGGLE

Definition:

Engine power variation under steady throttle or

cruise. Feels like the car speeds up and slows down with no change

in the accelerator pedal.

Be sure driver understands Transmission

Converter Clutch and A/C compressor

operation in Owner’s Manual.

Perform careful visual inspection as described

at start of Section “B”.

CHECK:

- Generator output voltage. Repair if less
than 9or more than 16 volts.

If @ “Scan” tool is available which plugs in to

the ALDL connector, make sure reading of VVSS

matches vehicle speedometer. See Introduction

explaining “Scan” tool positions.

- EGR - There should be no EGR at idle. See
CHART C-7.

- EGRfilter for being plugged .

- Vacuum linesfor kinks or leaks.

- Ignition timing. See Emission Control
Information label.

In-line fuel filter. Replace if dirty or plugged.
Fuel pressure while condition exists. See
CHARTA-T.

Inspect Oxygen sensor for silicon contamination
from fuel, or use of |mproper RTV sealant. The
sensor may have a white, powdery coating and
result in a high but false signal voltage (rich
exhaust indication). The ECM will then reduce
the amount of fuel delivered to the engine,
causing a severedriveability problem.

Remove spark plugs. Check for cracks, wear,
improper gap, burned electrodes, or heavy
deposits. Also check condition of distributor cap,
rotor, and spark plug wires.

LACK OF POWER, SLUGGISH, OR SPONGY

Definition; Engine delivers less than expected power. Little or no
increase in speed when accelerator pedal is pushed down part way.

Perform careful visual check as described at
start of Section “B”. .
Compare customer’s car to similar unit. Make
sure the customer’scar has anactual problem.
Removeair cleaner and check air filter for dirt,
or for being plugged. Replace as necessary
CHECK:

- Ignition timing. See Emlssmn Control
Information label.

Restricted fuel filter, contamlnated fuel or
improper fuel pressure. See CHART A-7.
ECM power grounds - See wiring diagrams.

EGR operation for being open or partly open
all the time - CHART C-7.

Exhaust system for possible restriction:

- Inspect exhaust system for damaged or

collapsed pipes.
- Inspect muffler for heat distress or

possible internal failure.

or more than 16volts.

- Enginevalve timing and compression.
Engine for proper or worn camshaft. See

Section “8A”,

Secondary voltage using a shop ocilliscopeor a

sparktester §-26792 (ST-125)r equivalent.

Generator output voltage. Repair if lessthan 9

A -
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DETONATION/SPARK KNOCK

Definition: A mild to severe ping, usually worse under acceleration. The engine makes
sharpmetallic knocks that change with throttle opening. Sounds like popcorn popping.

® Check for obviousoverheating problems:
- Low coolant.
- Loose water pump belt.
- Restricted air flow to radiator, or
restricted water flow thru radiator.
- Inoperative electric coolingfan circuit.
Correct coolant solution - should be a
50/50 mix of GM #1052753 anti-freeze
coolant (orequiv.) and water.
® CHECK:
- lIgnition timing. See Vehicle Emission
Control Information label.
- EGR system for not opening - CHART C-7.

- TCCoperation - CHART C-8.

- Fuel system pressure. See CHART A-7.

- PROM - Be sure it’s the correct one. (See
Service Bulletins)

- Valve Oil sealsfor leaking.

Check for incorrect basic engine parts such as

cam, heads, pistons, etc.

Check for poor fuel quality.

Remove carbon with top engine cleaner. Follow

instructions on can.

CUTS OUT, MISSES

Definition: Steady pulsation or jerking that follows engine speed, usually more pronounced
asengine load increases. The exhaust has a steady spitting sound at idle or low speed.

® Perform careful visual check as described at
startof Section“B”.
® Check for missing cylinder by:

1. Start engine. Disconnect IAC motor.
Remove one spark plug wire at a time
using insulated pliers.

2. If there is an rpm drop on all cylinders
(equal to within 50 rpm), go to ROUGH,
UNSTABLE, OR INCORRECT IDLE,
STALLING symptom. Reconnect IAC
motor.

3. If there is no rpm drop on one or more
cylinders, or excessive variation in drop,
check for spark on the suspected
cylinder(s) with J 26792 (ST-125) Spark
Gap Tool or equivalent. If no spark, see
Section“6D” for Intermittent Operation or
Miss. If there is spark, remove spark
plug(s) in these cylinders and check for:

- Cracks
- Wear
- Improper Gap
- Burned Electrodes
- Heavy Deposits
® Perform compression check on questionable
cylinder(s) found above. If compression is low,
repair asnecessary. See Section “6”.

Disconnect all injector harness connectors.
Connect 5-34730-2 Injector Test Light or
equivalent 6 volt test light between the harness
terms, of each injector connector and note light
while cranking. If test light fails to blink at any
connector, it is a faulty injector drive circuit
harness, connector, or terminal.

Perform the Injector Balance Test. See CHART

C-2A.

CHECK:

- Spark plug wires by connecting ohmmeter to
ends of each wire in question. If meter reads
over 30,000 ohms, replace wire(s).

- Visually inspect distributor cap and rotor for
moisture, dust, cracks, burns, ete. Spray cap
and plug wires with fine water mist to check
for shorts.

- Fuel System - Plugged fuel filter, water, low
pressure. See CHART A-7.

- Valve timing.

- Secondary voltage using a shop ocilliscope or
a spark tester 5-26792 (ST-125) or
equivalent.

Remove rocker covers. Check for bent pushrods,

worn rocker arms, broken valve springs, worn

camshaft lobes. Repair as necessary. See Section

(!GA})‘

/A
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BACKFRE

Definition: Fuel ignitesin intake manifold, or in exhaust system,
making a loud popping noise.

o CHECK: - Spark plugs for crossfire also inspect
- Compression - Look for sticking or leaking (distributor cap, spark plug wires, and
valves. proper routing of plug wires).
- EGR operation for being open all the time. - Ignition system for intermittent condition.
See CHART C-7. (See Section “6D”).
- EGRgasket for faulty or loosefit. - Engine timing - see Emission Contro
- Valve timing. Information label. h

= Output voltage of ignition coil using a shop
ocilliscopeor spark tester J-26792 (ST-125)or
equivalent.

POOR FUEL ECONOMY

Definition: Fuel economy, as measured by an actual road test, is
noticeably lower than expected. Also, economy is noticeably lower than it
wasonthiscar atone time, as previously shown by an actual road test.

e Perform careful visual check as described at - Ignition timing. See Emission Control
start of Section “B”. Information label.

¢ CHECK: - TCCfor proper operation. See CHART C-8.
- Coolant level. - Induction systemand crankcase for air leaks.

- Engine thermostat for faulty part
(always open) or for wrong heat range.
See Section “6B”.

DIESELING, RUN-ON

Definition: Engine continuesto run after key is turned off, but runs very
roughly. If engine runssmoothly, check ignition switch and adjustment.

® Checkinjectorsforleaking, See CHART A-7.
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ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING

Definition: The engine runs unevenly atidle. If bad enough, the car may
shake. Also, the idle may vary inrpm (called “hunting”). Either condition may
be bad enough to cause stalling. Engineidlesatincorrect speed.

e Perform careful visual check as described at
start of Section “B”.
e Clean Injectors.

¢ CH

ECK:

Throttle linkage for stickingor binding.

TPS for sticking or binding, be sure output
isstable at idle and adjustment specification
iscorrect.

IAC system. See Code 35 chart.

Generator output voltage. Repair if less
than 9 or more than 16volts.

P/N switch circuit. See CHART C-1A, or use
“Scan” Tool, and be sure tool indicates
vehicle isin drive with gear selector in drive
(125C), or overdrive (440-T4).

Injector balance. See CHART C-2A.

PCV valve for proper operation by placing
finger over inlet hole in valve end several
times. Valve should snap back. If not,
replace valve. See Section*“C13”.
Evaporative Emission Control System.
CHART C-3.

Power Steering Pressure switch input. The
state of the switch should only change when
wheels are turned up against the stops. See
CHARTC-1E.

= Minimum ldle Speed. Incorrect minimum idle
speed may be caused by foreign material
accumulation in the throttle bore, on the
throttle valve or on the throttle shaft. See
Section “C2”.

- ECM ground circuits.

- EGRvalve: There shouldbe no EGR atidle.

Monitoring block learn values may help identify

the cause of the problem. If the system is running

lean (block learn greater than 138) refer to

Diagnostic Aids on facing page of Code 44. If the

system is running rich (block learn values less

than 118)refer to Diagnostic Aids on facing page of

Code 45.

Run a cylinder compression check. See Section “6”.

Check for fuel in pressure regulator hose. If

present, replace regulator assembly.

Check ignition system; wires and plugs.

Check for loose or damaged MAF duct between

sensor and throttle body.

Disconnect MAF sensor and if condition is

corrected, replace sensor. “Scan” tool should read

about 4-8 grams per second at idle.

If problem exists with A/C “ON, check A/C system

operation CHART C-10.

EXCESSIVE EXHAUST EMISSIONS (ODORS)

® |If test shows higher than normal CO and HC,
(alsohas excessive odors):

® Checkitemswhichcause cartorun RICH.
¢ Make sure engine is at normal
operating temperature.

o CHECK:

Fuel pressure. See CHART A-7.
Canister for fuel loading. See CHART C-3.
Injector balance. See CHART C-2A.

PCV valve for being plugged, stuck, or
blocked PCV hose.

Spark plugs.

Check for lead contamination of catalytic
converter (look for removal of fuel filler
neck restrictor).

If the system is running rich (block learn less
than 118), refer to Diagnostic Aids on facing
page of Code 45.
IF TEST SHOWSEXCESSIVE NOx:
® Check items which cause car to run LEAN, or
to run too hot.
- EGR valve for not opening or plugged
passages. See CHART C-7.
- Vacuum leaks.
- Coolant system and coolant fan for proper
operation. See CHART C-12.
- Remove carbon with top enginecleaner.
Follow instructions on can.
If the system is running lean (block learn greater
than 138), refer to Diagnostic Aids on facing page
Code 44.
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INTERMITTENT STALLING ON DECELERATION
OR WHEN VEHICLE IS STOPPED

Definition: If this condition is experienced, it may be caused by residue
from the PCV System accumulating inside the throttle body and limiting air
flowpast the throttle plate in the idle position.

1. Following the procedure in section “6E3-C2”,

2.

check the minumum air rate.

If below 500 rpm in drive, turn the engine “OFF”
and remove the air intake duct from the throttle
body. Clean the throttle body bore in the area
behind the throttle plate using a shop towel with
“GM Top Engine Cleaner* (AC-Delco PART
#1052626) or*AC-Delco Carburetor Tune-Up
Conditioner” (part #X66-P) or equivalent
product that doesn‘t contain methyl ethyl
ketone. It should be noted that what appears to
be just a small amount of accumulation can be
enoughto limitair flow.

Following the procedure in section “6E3-C2”,
remove the idle air control valve (IAC), discard
the gasket, and reinstall the IAC.

4.
5.

6.

Recheck minimum air rate and adjust, if
necessary, to specified rpm.

Adjust throttle position sensor to specifications
found in section “6E3-C2”. ~.
Inspect for crankshaft sensor-to-crankshaft
balancer interrupter vane clearance. If there are
any signs of contact, the sensor should be replaced
followingthe procedure found in section “6E3-C4”.
With the engine at operating temperature, reset
the IAC motor by starting the engine, running at
least 10-15seconds, then shutting it “OFF”“for 30
seconds. Thisshould be done at least twice. Then,
with the engine running and the vehicle in gear
and the A/C “OFF’ ,observe the IAC counts on a
“Scan” tool. If above 25 counts, replace the IAC
motor.

NOTE: If the vehicle will intermittently not stay running while driving at
highway speed and not with closed throttle, the cause would more
likely be acomponentfailure (i.e. MAF sensor, C31 system, ete.).
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RESTRICTED EXHAUST SYSTEM CHECK
Proper diagnosis for a Restricted Exhaust System is essential before any
components are replaced. The following procedure may be used for
diagnosis:
CHECK AT O2 SENSOR:;
1. Carefully remove O, sensor.
2. Install Exhaust Backpressure Tester (BT 8515 or BT 8603) or equivalent in place of O, sensor (see
illustration).
3. After completing test described below, be sure to coat threads of O; sensor with anti-seize
compound P/N 5613695 or equivalent prior to re-installation.
(1] EXHAUST MANIFOLD
[2] o, seNsor
[3] BACK PRESSURE TESTER 65 2922 6E
DIAGNOSIS:
1. With the engine at normal operating temperature and running at 2500 rpm, observe the exhaust
system backpressurereading on the gauge.
2. Ifthe backpressureexceeds 1 1/4 psi (8.62 kPa), a restricted exhaust system is indicated.
3. Inspect the entire exhaust system for a collapsed pipe, heat distress, or possible internal muffler
failure.
4. Ifthere are no obvious reasons for the excessive backpressure, a restricted catalytic converter should
be suspected, and replaced using current recommended procedures.
8-26-86 78 3795-6E
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SECTION C
COMPONENT SYSTEMS

SectionC provides information on the following:
® General description of components and systems.
® On-vehicleservice.
® Partnamesand group numbers.
® Diagnostic charts These include a functional check of the system as well as diagnosis of any problem

found inthe functional check.
For locations of components, wiring diagrams. and ECM Terminal End View. referto the front of the A Section
ofthe engine being diagnosed.

Following are the sub-sectionidentification and the system covered:

uCi

EC2

¢ c3

e C4A
¢ CAB
Ec4c
CBA
CsB
C7A
C/B
c8

c10
mcl2
e CI13

Electronic Control Module (ECM) and SENSOrS sassssssssssssssssnnnnnnnnnnsn PageC1-1

Fuel Control SyStEM sssssssssssssssssnsnssnannsnannanannunnnnnnnnnnns Page C2-1

Evaporative EmissionControl System (EECS) ssssssssssssssssnnssssssnnnsss PageCs3-1

Direct Ignition System (DIS) / EST(2.8L) « ssssssssssssssssnsssnnnnnnnnnnnnns Page C4A-1
Ignition System/ EST (Distributorless €31) (3.0L,3.8L. &3.8L-T) susssssssssssssss PageC4B-1
IgnitionSystem/EST (2.0L TUIDO) ssssssssssssssssssnsasnnsannnnnnnnnnnns Page C4C-1
Electronic Spark Control (ESC) System (3.0L, 3.8L & 3.8L-T) sssssssusunsnnnnnnss Page C5A-1
Electronic Spark Control (ESC) System (2.0L-T, 2.8L) sssssssssssssssnsssununns Page C5B-1
Exhaust Gas Recirculation (EGR) System (2.0L-T, 3.0L, 3.8L &3.8L-T) sssssssssssss PageC7A-1
ExhaustGas Recirculation (EGR) System (2.8L) ssssssssssssssssssssnnnnnnnns Page C7B-1
Transmission/Transaxie Converter Clutch (TCC) SySteM  wassssssssssssssasanas Page C8-1

A/C Clutch Circuit DiagNOSIiS ssssssssssssssssssssssssnnsssnnsasnnnnnnnns Page C10-1
ElectronicCooling Fan ssssssssssssssssnssnssnsnnsnasnannannnnnnnnnnns PageC12-1
Positive CrankcaseVentilation (PCV) ssssssssssssssssssnnssssnnnnnnnnnnnsn PageC13-1

DIAGNOSTIC CHARTS

The Diagnostic Chartsfor each system are found after the on-car service and parts information at the back of
each section. Following arethe chartsfound inthis section.

® ChartC-1A  Park/Neutral Switch DiagnoSiS ssssssssssssssssssssssssasssnss PageC1-16
® ChartC-1D  Manifold Absolute Pressure (MAP) Output Check (2.0L-T & 2.8L) ssssss PageC1-18
® ChartC-1E  Power Steering Pressure Switch (PSPS) Diagnosis(2.0L-T & 2.8L) «sssss PageC1-20
® ChartC-1E  Power Steering Pressure Switch (PSPS) Check (3.0L & 3.8L) assssssssss Page€1-22
® ChartC-2A  InjectorBalance TeSt sssssssssssssssssnssnssnnnnnnsn o nnnnnss PageC2-16
® ChartC-2C  IdleAir Control (IAC) Valve Check (2.0L-T) sssssssssssssssssssass Page C2-18
® ChartC-2C  IdleAir Control (IAC) Valve Check(3.0L, 3.8L &3.8L-T) sussssssssss=s PageC2-20
® ChartC-3 Canister Purge Valve Check (2.0L-T & 2.8L) ssssssssssssnsssanunnn Page C3-8

® ChartC-3 Canister Purge Valve Check (3.0L, 3.8L. &3.8L-T) susssssnsssnsnse snss PageC3-10
® ChartC-4D-1 "DIS" Misfire At 1d1€(2.8L) susssssssssssssssnsnsnnnnnnnnnnnns Page C4A-6
® Chart C-4D-2 "DIS" Misfire Underload(2.8L) sssssssssssssssansssnssnsssssssPageC4A-8
® ChartC-4F-1 C3| Misfire At Idle(3.0L, 3.8L & 3.8L-T) sssssssssssssnssununnnnnn Page C4B-10
® Chart C-4F-2 Q3! Misfire Under Load(3.0L, 3.8L &3.8L-T) sasssssssssssssnnunss Page C4B-12
® ChartC-4C  [gnition System Check (Remote Coil) (2.0L-T) ssssssssssssansnssss Page C4C-4

~
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® O O O O O O O O O e

® ® O O O O

® O ® O

ChartC5
ChartC5
ChartC-7
ChartC-7
ChartC-8
ChartC-8
ChartC-8B

Chart C-8A
Chart C8B

Chart C-8A

Chart C-10A
Chart C-10D
ChartC-10

Chart C-10

Chart C-12A
ChartC-12B
Chart C-12C
Chart C-12A
ChartC-12D
Chart C-12G
Chart C-12H
Chart C-12K
Chart C-12L
Chart C-12M
Chart C-12N
Chart C-12A
Chart C-12B
Chart C-12C
Chart C-12A
Chart C-12C

Electronic Spark Control (ESC)(3.0L, 3.8L & 3.8L-T) sssssssssssssnnnnnnn

Electronic Spark Control (ESC) System Check (2.0L-T & 2.8L)

Exhaust Gas Recirculation (EGR) Check (3.0L, 3.8L,3.8L-T &2.0L-T) wusaunns
Exhaust Gas Recirculation (EGR) Check(2.8L) ssssssssssssssssnsnannns
Transmission/Transaxle Converter Clutch (TCC)(3.0L) sssssssssssnnnnnnsn

Transmission Converter Clutch(TCC)(3.8L-T) ssssssssnnnnnssssnnnnnnnsn

Transmission/Transaxle Converter Clutch (TCC) 1 of 2(3.8L)

125CTransmission Converter Clutch (TCC) (2.8L)
440-T4 Transmission Converter Clutch (TCC) 1 of 2(2.8L)

Transmission Converter Clutch (TCC) (2.0L-T)

A/C Clutch Circuit Diagnosis- 10f 2(3.0L & 3.8L) sassssssssssasssssnnnn
A/C ClutChCirCuit Diagnosis -1d 2(3-8L-T) SEEEESESEEEEEEEEEEEEEEEEEEER
A/CClutChCirCuitDiagnosis(z.oL-T) B I EEEEEESESESESESES S S EEEEEEEEEEEENGES

A/C C|UtChCIrCUIt DIagnOSIS(Z.BL) [ ERERRERRRRRNRRRENRERNRRRRRERDENY]]

Two Speed Coolant Fan Check (3.0L)
Fan(s) "ON" At All Times; Two-Speed Coolant Fan(3.0L)

No Low Speed Fan; Two-Speed Coolant Fan(3.0L) ssssssssssssssssasss

Coolant Fan Check (w/out N C) Single Speed Coolant Fan .10f 3(3.8L "A") ..
Coolant Fan Check (withA/C & VO1) .10f 3(3.8L"A") sussssssssnsnnnns
Coolant Fan "ON" At All Times (withA/C & VO1) (3.8L "A") wusnnssusnnns
Coolant Fan Check (withA/C & VO8 HD Cooling) -10f 3(3.8L "A") sussnsns
Fan(s) "ON" At All Times (with A/C & VO8 HDCooling) (3.8L "A") wesaunuusn
Two-Speed Coolant FanCheck (3.8L "C& H"”) asssssssssssssassssnsnssn

Fan "ON" At All Times; Two-Speed Coolant Fan Check(3.8L "C& H") suuuns
No Low Speed Fan; Two-Speed Coolant Fan Check(3.8L "C&H") saassnnns
Two-Speed Coolant Fan Check(3.8L-T) sssssssssssssnnssssnnnnnnnnnsn

Fan "ON" At All Times; Two-Speed Coolant Fan Check (3.8L-T)

No Low Speed Fan; Two-Speed Coolant Fan Check(3.8L-T) sussssssnnnnns

Coolant Fan Control Circuit Diagnosis- 1 of 2(2.8L)
Engine Cooling Fan System Check (2.0L-T)

Page C5A-4
PageC58-2
Page C7A-4
Page C7B-4
Page C8-4
Page C8-6
Page C8-8
Page C8-12
Page C8-14
Page C8-18
PageC10-2
Page C10-6
PageC10-10
PageC10-12
Page C12-4
Page C12-6
Page C12-8
Page C12-10
Page C12-16
Page C12-22
Page C12-24
Page C12-30
Page C12-32
Page C12-34
Page C12-36
Page C12-38
Page C12-40
Page C12-42
Page C12-44
Page C12-48



DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-C1-1

SECTIONC1
ELECTRONIC CONTROL MODULE (ECM) AND SENSORS
CONTENTS

GENERAL DESCRIPTION sswssssssssssssnns Cl-1
ELECTRONICCONTROL MODULE (ECM) «a C1-1
PROM ® 0 5000000060000 PsBOBPSIEGSLIPBIIITNS Cl_2
CALPAK eceeeeosocscssccssssssss Cl-2
MEM-CAL(2.0,2.8L) eceesecece nune nu C1-2
m\/ll:unctlon.. EEEEEEEEEEEEEEEERESR Cl_2
INFORMATIONSENSORS.. sasssssssnsss C1-2
Engine Coolant Temperature Sensor « C1-2
MAFSENSOr eeoeeesccssccssse nnnnn C1-3
MATSENSOr ssssssssnssnnnnnnnnnn C1-3
Oxygen(Oz)Sensor ssssssnnnnnnnnn C1-3
Throttle POSItioNSENSOr swsssassssss Cl-4
MAPSensor EEE NI EEEEEEEEEEEERERESR Cl'4
Vehicle Speed Sensor ssssssssssnsss Cl-4
Knock Sensor ¢ sassssssnsssnnnnsns C1-5
A/C"Request”Signal e se sssssssssns C1-5
Power Steering Pressure Switch (PSPS) . C1-5
Park/Neutral Switch (AutoOnly) sssss C1-5
Crankshaft Sensor (2.8, 3.0, 3.8, 3.8T) . C1-5
Distributor Reference Signal (2.0LT) .a C1-5
Cam Sensor(3.87,3.8LOnly) ssssssss C1-5
DIAGNOSIS «sveevsssccsccssss nunmess Cl-5
ECM 0000 000POOGIGIOGCOIOGIPOIOIOIOIOIEOIOIOONOIOOITOGEO C1'6
PROM/MEM-CAL cccee annneoce nunnnn Cl-6
ECMINPUTS................ EEEEEER C1'6
CoolantTemp. Sensor ssssssssssnss Cl-6
MAFSENSOr seeceoscesscosssssscss CLl6
MATSENSOr susssssssssssnnnnnnns C1-6

GENERAL DESCRIPTION
ELECTRONIC CONTROL MODULE (ECM)

The Electronic Control Module (ECM), located
under the instrument panel, is the control center of
the fuel injection system. It constantly looks at the
information from various sensors, and controls the
systems that affect vehicle performance. The ECM
also performs the diagnostic function of the system. It
can recognize operational problems, alert the driver
through the "Service Engine Soon" light, and store a
code or codes which identify the problem areas to aid
the technician in making repairs. See "Introduction™
Section “6E” for more information on using the
diagnostic function of the ECM.

For 1987,the 2.0L (Turbo)and 2.8L (Figure Cl-1)
will use a new type ECM (referred to as GMP4). For
service, this ECM only consists of two parts: a
Controller (the ECM without a Mem-Cal) and an
assembly called a Mem-Cal. (This stands for ""Memory
and Calibration™ Unit).

OZSenSOF.. S EEEEEEEEEENEEEEETSR C1'6
MAPSensor(2.0L&2.8L) « asssnnnnns Cl-7
\& He o Ne oo NEENEENG NHOOGOOGOOOGoOo0o0ooe N No C1-7
PINSWItCh coeevscceccccccccceass Cle7
A/C "Request" Signal ssse ssssssssss C1-7 ™
Power Steering Pressure SWitCh wuw a ws C1-7
"DIS" ReferenceSignal ssssssssssss Cl-7
ON-CARSERVICE ¢ sunnnesecscccece nunes Cl-7
ELECTRONICCONTROLMODULE «¢eee aus Cl-7
ECM OR MEM-CAL REPLACEMENT
(2.0LT,2.8L) eecvecceccccscsacnsse Cl-7
FunctionalCheck sassssssssssssnss Ci-8
ECM REPLACEMENT(3.0L, 3.8L,3.8LT) «.. C1-8
PROM(3.0L,3.8L,3.8LT) cceeceeceses Cl-9
FunctionalCheck sasssses snnnnnnss C1-10
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MAFSENSOR RELAY (2.8L) eeee seeceee s C1-11
MATSENSOR EEEENO NEENeoooo Hoooooos C1-11
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POWER STEERING PRESSURESWITCH ...« €1-14
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PARTSINFORMATION ccece necssccccsece C1-14

[1] Ecm
[2] MEMcAL = X
'3 ACCESS COVER ' :
Figure C1-1 - ElectronicControl Module(ECM)
2.0L (Turbo) and2.8L

The 8.0L, 3.8L, and 3.8L Turbo (Figure C1-2) will
use the standard ECM (GMCM)for service. This ECM
consists of three parts: a Controller (the ECM without
a PROM), a Calibrator called a PROM (Programmable
read only memory), and a CALPAK.

T ——
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[i] ecm

ECM HARNESS
CONNECTORS TO ECM

3 | PROM ACCESS COVER

45 1196-6E

FigureC1-2 - Electronic Control Module (ECM)
3.0L, 3.8L,and 3.8L Turbo

PROM

To allow one model of ECM to be used for many
different cars, a device called a Calibrator (or PROM)
(Programmable Read Only Memory) is used (see
Figure C1-3). The PROM is located inside the ECM,
and has information on the vehicle's weight, engine,
transmission, axle ratio, and other components.
While one ECM part number can be used by many car
lines, a PROM is very specificand must be used for the
right car. For this reason, it is very important to
check the latest parts book and Service Bulletin
information for the correct part number when
replacing a PROM.

An ECM used for service (called a controller)
comes without a PROM. The PROM from the old ECM
must be carefully removed and installed in the new
ECM (see On-Car Service).

CALPAK

Adevice called a CALPAK (Figure C1-3)isused to
allow fuel delivery if other parts of the ECM are
. damaged. It has an access door in the ECM, and
removal and replacement procedures are the same as
with a PROM.

If the CALPAK is missing, a Code 52 will be set.

MEM-CAL
(2.0L and 2.8L)

This assembly contains the functions of the
PROM, CALPAK and the ESC module used on other
GM applications. Like the PROM, it contains the
calibrations needed for a specific vehicle as well as the
back-up fuel control circuitry required if the rest of the
ECM becomes damaged or faulty.

(1] Ecm

PROM (ENGINE CALIBRATOR)

PROM CARRIER
[4] CALPAK
45 1217-6E

FigureC1-3 - PROM/(Calibrator) and CALPAK

ECM Function

The ECM supplies either 5 or 12 volts to power
various sensors or switches. This is done through
resistances in the ECM which are so high in value
that a test light will not light when connected to the
circuit. In some cases, even an ordinary shop
voltmeter will not give an accurate reading because
its resistance is too low. Therefore, a 10 Meg Ohm
input impedance digital voltmeter is required to
assure accurate voltage readings.

The ECM controls output circuits such as the
Injector(s), IAC, Cooling Fan Relay, etc. by controlling
the ground circuit through transistors or a device
called a quad-driver.

INFORMATION SENSORS

EngineCoolant Temperature Sensor
(Fig. C1-4)

The coolant sensor is a thermistor (a resistor
which changes value based on temperature) mounted
in the engine coolant stream. Low coolant
temperature produces a high resistance (100,0000hms
at -40°C/-40°F) while high temperature causes low
resistance (70ohms at 130°C/266°F).

The ECM supplies a 5-volt signal to the coolant
sensor thru a resistor in the ECM and measures the
voltage. The voltage will be high when the engine is
cold, and low when the engine is hot. By measuring
the voltage, the ECM calculates the engine coolant
temperature. Engine coolant temperature affects most
systemsthe ECM controls.

A failure in the coolant sensor circuit should set
either a Code 14 or Code 15. Remember, these codes
indicate a failure in the coolant temperature circuit,
proper use of the chart will lead to either repairing a
wiring problem or replacing the sensor, to properly
repair aproblem.
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ENGINECOOLANTTEMPERATURE SENSOR
HARNESS CONNECTORTO ECM

4-2-85 LOCKING TAB

*5S 1640-6EA

FigureC1-4 - EngineCoolant Temperature Sensor

MassAir Flow (MAF) Sensor
(2.8L, 3.0L, 3.8L, 3.8L Turbo)

The Mass Air Flow (MAF) sensor measures the
amount of air which passes through it. The ECM uses
this information to determine the operating condition
of the engine, to control fuel delivery. A large
quantity of air indicates acceleration, while a small
quantity indicates deceleration or idle.

This sensor produces a frequency output between
32and 150hertz. A*“Scan” tool will display air flow in
terms of grams of air per second (gm/sec), with arange
from 3gm/sec to 150gm/sec.

Onthe 2.8L, the Manifold Air Temperature (MAT)
sensor is also mounted internal to the MAF sensor.
See MAT description below.

If the sensor fails at a high frequency a Code 33
should set, and, if it fails at a low frequency, or power
is lost to the sensor a Code 34 should set. A Code 44 or
45 may also be set due to a faulty MAF sensor and the
code chart will explain how to determine if the sensor
isthe cause of the lean or rich condition.

Manifold Air Temperature (MAT) Sensor

The Manifold Air Temperature Sensor (MAT)
(partof MAF sensor) is a thermistor, a resistor, which
changes value based on the temperature of air
entering the engine. Low temperature produces a
high resistance (100,000 ohms at -40°C/-40°F), while
high temperature causes low resistance (70 ohms at
130°C/266°F).The ECM supplies a 5-volt signal to the
sensor thru a resistor in the ECM and measures the
voltage. The voltage will be high when the incoming
air is cold, and low when the air is hot. By measuring
the voltage, the ECM calculates the incoming air
temperature, and uses this signal to compensate the
MAF Sensor signal based on temperature.

The MAT sensor is also used to control spark
timing.

A failure in the MAT sensor circuit should set
either a Code 23 or Code 25.

MASS AIR FLOW SENSOR
AIR CLEANER ASSEMBLY

3 ) THROTTLE BODY ASSEMBLY
45 0665-6E

Figure C1-5 - MassAir Flow (MAF) Sensor Typical

Oxygen (032) Sensor
(Fig. C1-6)

The exhaust oxygen sensor (Og) is mounted in the
exhaust system where it can monitor the oxygen
content of the exhaust gas stream. The oxygen content
in the exhaust reacts with the sensor to produce
voltage output. This voltage ranges from
approximately .1 volt (high Og - lean mixture) to .9
volts (low Og - rich mixture). This voltage can be
measured with a digital voltmeter having at least 10
Meg Ohms input impedance. Use of standard shop
type voltmeters will result in very inaccurate
readings.

By monitoring the voltage output of the Oq sensor,
the ECM calculates what fuel mixture command to
givetothe Injector (lean mixture-low Oy voltage =rich
command, rich mixture-high Oy voltage =lean
command).

The Og sensor circuit, if open, should set a Code
13. A constant low voltage in the sensor circuit should
set a Code 44. While a constant high voltage in the
circuit should set a Code 45. Codes 44 and 45 could
also be set as a result of fuel system problems. The
2.8L, a Code 61 will set for a degraded sensor. See
Code Charts for conditions that can cause a lean or
rich system.
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Figure C1-6 - ExhaustOxygen(0,) Sensor

Throttle Position Sensor (TPS)
(Fig.C1-7)

The Throttle Position Sensor (TPS) is a
potentiometer connected to the throttle shaft on the
throttle body. The TPSelectrical circuit consistsof a 5
volt supply line and a ground line, both provided by
the ECM. By monitoring the voltage on this signal
line the ECM calculates throttle position. As the
throttle valve angle is changed (accelerator pedal
moved), the voltage output of the TPS also
changes. At a closed throttle position, the output
of the TPS is low (approximately .5 volts). As the
throttle valve opens, the output increases so that, at
wide-open throttle, the output voltage should be
approximately 5Svolts.

The ECM calculates fuel delivery based on
throttle valve angle (driver demand). A broken or
loose TPS can cause intermittent bursts of fuel from
the injector, an unstable idle, because the ECM thinks
the throttle is moving. A problem in any of the TPS
circuits should set either a Code 21 or 22. Once a
Trouble Code is set, the ECM will use an artificial
default value for TPS, and some vehicle performance
will return. A high idle will result when either Code
21or 22is set.

See On-Car Service for replacement or adjustment
of TPS.

Manifold Absolute Pressure (MAP) Sensor
(2.0L Turbo and 2.8L)

The Manifold Absolute Pressure (MAP) sensor
(see Figure C1-8) measures the changes in the intake
manifold pressure which result from engine load and
speed changes, and converts this to a voltage output.

A closed throttle on engine coastdown would

produce a relatively low MAP output, while a wide-
open throttle would produce a high output. Manifold
Absolute Pressure (MAP)is the OPPOSITE of what
you would measure on a vacuum gage. When
manifold pressure is high, vacuum is low. The MAP

[1] THROTTLE POSITION SENSOR {TPS)

[2] screw (2)
[3] RETAINER 121

FigureC1-7 - Throttle Position Sensor (Typical)

753389-6E

[12] mAP SENSOR ' 48 0552-6E

Figure C1-8 - MAP Sensor (Typical)

sensor is also used to measure barometric pressure
under certain conditions, which allows the ECM to
automatically adjust for different altitudes. The ECM
sends a 5-volt reference signal to the MAP sensor. As

-the manifold pressure changes, the electrical

resistance of the sensor also changes. By monitoring
the sensor output voltage, the ECM knows the

- manifold pressure. A higher pressure, low vacuum

(high voltage) requires more fuel, while a lower

- pressure, higher vacuum (low voltage) requires less
. fuel.

A failure in the MAP sensor circuit should set a
Code 33 or Code 34 (2.0L Turbo), or a Code 63 or Code
64 (2.8L).

Vehicle Speed Sensor

The Vehicle Speed Sensor (VS8), sends a pulsing
voltage signal to the ECM, which the ECM convertsto
miles per hour. This sensor mainly controls the
operation of the TCC system. There are several
different types of vehicle speed sensors. See Section
*C8” (TCC), Code 24 or Section “8A” for more
information.
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Knock Sensor

Refer to Section “C5" for description of ESC
system.

A/C “Request” Signal

This signal tells the ECM that the A/C selector
Switch is turned on, and that the A/C pressure
switches are closed. The ECM uses this to adjust the
idle speed before turning on the A/C Clutch.

If this signal is not available to the ECM, the A/C
compressor will be inoperative.

See Section *C10” for A/C wiring diagrams and
diagnosisof A/C electrical system.

Power Steering Pressure Switch (PSPS)

This switch tells the ECM that the Vehicle isin a
parking maneuver. The ECM uses this information to
compensate for the additional engine load by moving
the IAC valve. The ECM will, also, turn off the A/C
clutch when high pressure is detected.

1] POWER STEERING PRESSURE SWITCH | S 3403-6E

Figure C1-9 - PSPS 2.8L
Park/Neutral Switch (Auto Only)

The Park/Neutral (P/N) switch indicates to the
ECM when the transmission is in Park or Neutral or
Drive. This information is used for the TCC, EGR,
and the IAC valve operation.

91 Important

Vehicle should not be driven with Park/Neutral
switch disconnected, as idle quality will be
affected and a possiblefalse Code 24 (VSS).

See Section *7A” for more information on the P/N

switch, which is part of the neutral/start and backup
light switch assembly mounted on the transaxle . See
CHART C-1A for P/N switch check.

[1] ParkneuTRAL SWITCH 75 32426€

| FigureC1-10 - P/NSwitch

Crankshaft Sensor
(2.8L, 3.0L, 3.8L, 3.8L Turbo)

The Crankshaft Sensor provides a signal, through
the Ignition Module, which the ECM uses as reference
to calculate rpm and crankshaft position. See Ignition
System, Section “C4A” or “C4B”, for further
information.

Distributor Reference Signal
(2.0L Turbo)

The distributor sends a signal tothe ECM to tell it
both engine rpm and crankshaft position. See Section
“C4B” for further information.

Cam Sensor
(3.8L and 3.8L Turbo Only)

The Cam Sensor sends a signal to the ECM, which
uses it as a “sync pulse” to trigger the injectors in
proper sequence.

See Code 41(3.8L) for further information.

DIAGNOSIS

Toread the codes, use a “Scan” tool, or ground the
diagnostic terminal, with the engine not running and
the ignition on. The “Service Engine Soon” light will
flash Code 12 three times and then flash each code
stored in memory three times. All codes stored in
memory would have been read when Code 12 was
flashed again. No new codescan be stored when in the
Diagnostics Mode (diagnostics lead grounded). This
eliminatesconfusion while the system is being worked
on.

Toclear the codes from memory:

¢ Ignition “OFF”

® Disconnect ECM feed fuse or fusible link for

30 seconds. Feed may be an underhood fuse
holder, fusible link or if not equipped as above,
anin-car ECM fuse.

Since the ECM can have a failure which may
affect only one circuit, following the Diagnostic
Procedures in this section will determine which circuit
has aproblem and where itis.
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If a diagnostic chart indicates that the ECM
connections or ECM is the cause of a problem, and the
ECM isreplaced, but does not correct the problem, one
of the followingmay be the reason:

® There is a problem with the ECM terminal
connections, - The diagnostic chart will say "ECM
connections or ECM. The terminals may have to be
removed from the connector in order to check them
properly.

e The ECM. PROM or Mem-Cal is not correct for
the application. - The incorrect components may cause
amalfunction and may or may not seta code.

e Theproblemisintermittent. - This means that
the problem is not present at the time the system is
being checked. In this case, refer to the “Symptoms”
portion of the manual and make a careful physical
inspection of all portions of the system involved.

® Shorted solenoid, relay coil. or harness. -
Solenoids and relays are turned “ON” and “OFF” by
the ECM, using internal electronic switches called
“Drivers”. Eachdriver ispart of a group of four called
“Quad-drivers”. Failure of one driver can damage any
otherdriver in the set.

A shorted solenoid, relay coil, or harness in a
GMP4 computer will not damage the ECM but will
cause the component to be inoperative.

5346360r BT 8405 testers, or equivalent, provide
afast, accurate means of checking for a shorted coil or
ashort to battery voltage.

¢ The PROM or Mem-Cal may be faultv. -
Although these rarely fail, it operates as part of the
ECM. Therefore, it could be the cause of the problem.
Substitute a known good PROM or Mem-Cal.

® Thereplacement ECM may be faulty. - After the
ECM is replaced, the system should be rechecked for
proper operation. If the diagnostic chart again
indicates the ECM is the problem, substitute a known
good ECM. Although this is a rare condition, it could
happen.

ECM

Afaulty ECM will be determined in the diagnostic
chartsor by a Code 55.

PROM/MEM-CAL

An incorrect or faulty PROM or Mem-Cal, which
ispart of the ECM, may seta Code 51 or 41.

ECM INPUTS

All of the sensors and input switches can be
diagnosed by the use of a “Scan” tool. Following isa
short description of how the sensors and switches can
be diagnosed by the use of *“Scan”. The “Scan” can
also be used to compare the values for a normal
running engine with the engine you’re diagnosing.

Coolant Temp. Sensor

A “Scan” tool displays engine temp. in degrees
centigrade. After engine is started, the temperature
should rise steadily to about 90°C then stabilize when
thermostat opens. If the engine has not been run for
several hours (overnight) the coolant temperature and
MAT temperatures should read close to each other. A
fault in the coolant sensor circuit should set a Code 14
or 15. The code charts also contain a chart to check for
sensor resistance values relative to temperature.

MAF Sensor

A“Scan” tool reads the MAF value and displays it
in grams per second. Should read between 4-7on a
fully warmed up idling engine. Values should change
rather quickly on acceleration, but values should
remain fairly stable at any given rpm. Most “Scan”
tools will have 2 positions for reading MAF sensor
values on the 2.8L. (MAF & AIr Flow). Both values
should read the same if no Code 330r 34 is set, but ifa
code is set, the MAF values will be the default value
and the Air Flow parameter will lodk in on the value
to which the ECM recognized the fault. The 3.0L and
3.8L will only read the air flow word, and will read
default value when a code sets. A failure, in the MAF
sensor or circuit should set a Code 33 or 34. The MAF
sensor could also be tested using MAF tester tool
5-361010r equivalent.

MAT Sensor

A “Scan’’ tool displays temperature of the air
entering the engine and should read close to ambient
air temperature when engine is cold, and rise as
underhood temperature increases. If the engine has
not been run for several hours (overnight) the MAT
sensor temperature and coolant temperature should
read close to each other. A failure in the MAT sensor
circuitshould seta Code 230r 25. The code chartsalso
contain a chart to check for sensor resistance values
relative to temperature.

02 Sensor

The “Scan” has several positions that will indicate
the state of the exhaust gases, Og voltage, integrator,
and block learn. See ‘Scan” position information in
Introduction. Section “6E”.

A problem in the Oz sensor circuit, or-fuel system,
should set a Code 13 (open circuit), Code 44 (lean
indication), Code 45 (rich indication) or Code 61 (2.8L)
degraded, or contaminated Og sensor. Refer to
applicable chart if any of these codes were stored in
memory.
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TPS

A “Scan” tool displays throttle position in volts.
The 2.8L should read .55V + .8V, with throttle closed
and ignition on, or at idle. Voltage should increase at
asteady rate asthrottle ismoved toward WOT.

SomeECM's have the ability to Auto-Zero the TPS
voltage if it is below about .7V (700mv). This means
that any voltage less than .7 volts will be determined
by the ECM to be 0% throttle. “Scan” tools have the
ability to read the throttle angle and should read 0%
when the throttle is closed (2.0L and 2.8L). A failure
inthe TPSor circuit should seta Code 21 or 22.

MAP Sensor
(2.0L Turbo & 2.8L)

“Scan” displays manifold pressure in volts. Low
pressure (high vacuum) reads a low voltage while a
high pressure (low vacuum) reads a high voltage. A
failure in the MAP sensor circuit should set a Code 33
or 34 (2.0L Turbo) or 63 or 64 (2.8L) and using the
chart will find the cause of the problem. A Code 33
(2.0L Turbo) or 63 (2.8L) may be set if a rough or
unstable idle exists. CHART C-1D can also be used to
check MAP sensor.

VSS

A “Scan” tools reading should closely match with
speedometer reading with drive wheels turning. A
failure in the VVSS circuit should set a Code 24.

P/N Switch

A “Scan” tool should read P/N when in Park, or
Neutral, and R-D, L, when in Drive or Overdrive.
Thisreading may vary with different makes of tools.
Refer to CHART C-1A for P/N switch diagnosis.

A/C Request Signal

If the low pressure switch is closed (A/C system
charged) and A/C ison, the “Scan” tool should indicate
A/C “ON” (Ifequipped).

See Section “C10” for electrical system diagnosis.

Power Steering Pressure Switch

A “Scan” tool should read “OFF” normally and
“ON” with high pressure. Thisreading may vary with
different make of tools. Refer to CHART C-1E for
PSPSdiagnosis.

“DIS” Reference Signal
A “Scan”tool will read this signal and isdisplayed

in rpm. See Section “C4” for more information on the
Direct Ignition System (DIS).

ON-CAR SERVICE
ELECTRONIC CONTROL MODULE (ECM)

Service of the ECM should normally consist of
either replacement of the ECM or a PROM/Mem-Cal
change.

If the diagnostic procedures call for the ECM to be
replaced, the engine “calibrator” (PROM/Mem-Cal)
and ECM should be checked first to see if they are the
correct parts. If they are, remove the “calibrator” from
the faulty ECM and install it in the new service ECM.
THE SERVICE ECM WILL NOT CONTAIN A
“calibrator”. Trouble Code “51” indicates the
PROM/Mem-Cal is installed improperly or has
malfunctioned. When Code “51”"is obtained, check the
ECM installation for bent pins or pins not fully seated
in the socket. If it isinstalled correctly and Code “51”
still shows, replace the PROM/Mem-Cal.

9| important

When replacing the production ECM with a
service ECM (controller), it is important to transfer
the Broadcast code and production ECM number to
the service ECM label. Please do not record on ECM
cover. This will allow positive identification of ECM
parts throughout the service life of the vehicle.

9 | Important

To prevent internal ECM damage, the ignition
must be “OFF” when disconnecting or reconnecting
power to ECM (for example, battery cable, ECM
pigtail, ECM fuse,jumper cables, etc.).

ECM OR MEM-CAL REPLACEMENT
(2.0L Turbo, 2.8L)

Remove or Disconnect

Negative Battery Cable.

Right Hand Kick Panel

Connectors from ECM.

ECM Mounting hardware.

ECM from Passenger Compartment.
ECM Access Cover. (Fig. C1-11)
Mem-Cal Removal. (Fig. C1-12)

NOoOOPRWN PR

9| Important

Replacement ECM is supplied without a Mem-Cal,
so care should be used when removing it from the
defective ECM because it will be reused in the new
ECM.
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ECM
MEM-CAL
[37] Access cover
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[2]
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*6S 2544-6E
FigureC1-12 - Mem/Cal Unit Socket

4-3-85

Using two fingers, push both retaining clips back
away fromthe Mem-Cal. Atthe sametime, grasp it at
both ends and lift it up out of the socket. Do not
remove the cover of the Mem-Cal. Use of unapproved
Mem-Cal removal methods may cause damage to the
Mem-Cal or socket.

Inspect (Figure Cl-13)
For alignment notches of the Mem-Cal and
carefully set it aside.

Remove or Disconnect

8. New ECM from its packaging and check the
service number to make sure it is the same as the
" defective ECM.

9. AccessCover

Install or Connect

1. Mem-Calin Mem-Cal Socket

FigureC1-13 - Mem/Cal Unit Installation

9| Important

Press only on the ends of the Mem-Cal. Small
notches in the Mem-Cal must be aligned with the
small notches in the Mem-Cal socket. Press on the
ends of the Mem-Cal until the retaining clips snap
into the ends of the Mem-Cal. Do not press on the
middle of the Mem-Cal, only on the ends.

2. Accesscoveron ECM.
3. ECMinpassenger compartment.
4. Connectors to ECM.

Functional Check

1. Turnignition “ON”.
2. Enter diagnostics.

A. Allow Code 12 to flash four times to verify no
other codes are present. This indicates the
Mem-Cal is installed properly and the ECM is
functioning.

B. If trouble Codes 41, 42, 43, or 51 occur, or if
the “Service Engine Soon” light is “ON”
constantly with no codes, the Mem-Cal is not
fully seated or is defective.

e If not fully seated, press firmly ontheends
of the Mem-Cal.

e If it is necessary to remove the Mem-Cal,
follow the previous removal instructions.

ECM REPLACEMENT
(3.0L, 3.8L and 3.8L Turbo)

Remove or Disconnect

Negative battery cable.

Right hand hush panel.

Connectors to ECM.

ECM.

PROM from ECM. See PROM procedure.

grwdeE
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6. New ECM from its packaging and check the
service number to make sure it is the same as the
defective ECM.

Important

Replacement ECM is supplied without a PROM, so
care should be used, when removing it from the
defective ECM, because it will be reused in the new
ECM.

+¢| Install or Connect

Old PROM in new ECM.
ECM into vehicle.
Connectors.

Hush panel.

Negative battery cable.

PROM
(3.0L, 3.8L, and 3.8L Turbo)

Code 51 indicates a faulty PROM, bent pins, or
incorrect installation.

WM R

9| Important

It is possible to install a PROM backward. If the
PROM is installed backward and the ignition key
turned to “ON”, the PROM circuitry will be destroyed,
requiring PROM replacement.

THE IGNITION SHOULD ALWAYS BE “OFF”
WHEN INSTALLING OR REMOVING THE ECM
CONNECTORS.

Removeor Disconnect

Connectors from ECM.

ECM mounting hardware.

ECM from passenger compartment.
ECM access cover (see Figure C1-14).
PROM assembly. (Figure C1-15).

CAWN R

[ ECc™m

@ PROM CARRIER

ECM HARNESS’
CONNECTORS TO ECM

[4] PROMACCESS COVER
as 1195-6E

FigureC1-14 - ECMPROMAccess Cover

9| Important

Using the rocker-type PROM removal tool, engage
one end of the PROM carrier with the hook end of the
tool (see Figure C1-15). Press on the vertical bar end
of the tool and rock the engaged end of the PROM
carrierup asfaraspossible.

Engage the opposite end of the PROM carrier in
the same manner and rock this end up as far as
possible. Repeat this process until the PROM carrier
and PROM are free of the PROM socket. The PROM
carrier, with PROM in it, should lift off of the PROM
socket easily. PROM carrier should only be removed
by using the pictured PROM removal tool. Other
methods could cause damage to the PROM or PROM
socket.

Inspect

1. New PROM for same part number asold.

9| Important

Do Not remove PROM from carrier to check
PROM number.
2. For correct reference of PROM in carrier, see
Figure C1-18.

[3] PrOM CARRIER

[8] PROM REMOVAL TOOL o
4S 0464-6E

FigureC€1-15 - PROM Removal Tool

g

(3] REFERENCE END

(2] PrROM

[3] PROM CARRIER 4S 0465-6E

Figure€1-16 - PROMin PROM Carrier
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> +¢] Install or Connect
1. New PROM-carrier in PROM socket.

91 Important

Small notch of carrier should be aligned with
small notch in socket. Press on PROM carrier until it
isfirmly seated in the socket. Do not press on PROM;
onlythe carrier.

2. Accesscoveron ECM.
3. ECMinpassenger compartment.

4. Connectorsto ECM.
Functional Check

1. Turnignition “ON”.
2. Enter diagnostics.

A. Code 12 should flash four times (If no other
codes are present). ThiS indicates the PROM
is installed properly and the ECM is
functioning.

B. If trouble Code 51 occurs, or if the “Service
Engine Soon” light is on constantly with no
codes, the PROM is not fully seated or is
defective.

e If not fully seated, press firmly on the ends
ofthe PROM carrier.

e If it is necessary to remove the PROM,
follow the previous removal instructions.

9 | important

Any time the PROM is isntalled backward and the
ignition switchturned “ON, the PROM is destroyed.

CALPAK see FigureCal-‘i7

COOLANT SENSOR

2 | Important

(]
Care must be taken when handling coolant sensor.
Damage to coolant sensor will affect proper operation
of the Fuel Injection system.

. GRASP CALPAK
CARRIER AT

NARROW ENDS
- TONLY

[27] RemovAL TOOL
45 1526-6E

[ CALPAK

FigureC1-17 - Removing CALPAK

«+| Remove Or Disconnect

1. Relievecoolant pressure

2. Negative battery cable.

3. Electrical connector

4. Carefully back out coolant sensor.

> «] Install or Connect

1. Coat threads (only) with sealer P/N 1052080 or
equivalent.

2. Sensor inengine,torque to 30 N-M (22 Ibs. Ft).

3. Electrical connector.

4

5

Negative battery cable.
Refill lostcoolant ns.

COOLANT TEMPERATURE SENSOR
14 N-m {10 FT LBS)

FigureC1-18 - Coolant Sensor 2.8L

78 3246-6E

MAF SENSOR

Replacement of the MAF sensor is shown in
Figure C1-19 and Figure C1-20.

«+] Remove Or Disconnect

1. Electrical connector.
2. Clamps.
3. Sensor.

»>¢| Install or Connect

1. Sensor.
2. Clamps.
3. Electrical connector.
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BE

MASS AIR FLOW SENSOR
AIR CLEANER ASM 7S 3402-63

[3] 12v suncTioN BLOCK
7S 3401-6E

1] MAF SENSOR RELAY
2] MAF POWER FUSE

Figure€1-19 - MAF Sensor Service 2.8L

™ MASSAIR FLOW SENSOR
[2] AIR CLEANER ASSEMBLY

(3] THROTTLE BODY ASSEMBLY
45 0665-6E

FigureC1-21 - MAF Relay 2.8L

Install or Connect

1. Relay using screws.
2. Electrical connector.
3. Cover.

4. Battery cable.

MAT SENSOR
(2.8L)

The MAT sensor is part of the MAF sensor. Use
MAF sensor R & R procedure.

MAT SENSOR
(2.0L Turbo, 3.0L, 3.8L &3.8L Turbo)

On the 3.0L, 3.8L, and 3.8L Turbo, the MAT
Sensor is mounted in the air cleaner housing.

On the 2.0L Turbo, the MAT Sensor is mounted in
the intake manifold.

Remove.or Disconnect

Figure€1-20 - MAF Sensor Service 3.0L,3.8L, &
3.8L Turbo (Typical)

MAF SENSOR RELAY
(2.8L)

'_ Remove or Disconnect

DOWON
haal i

Negative battery cable.
Relay bracket cover.
Relay electrical connector.
Screwssecuringrelay.

1. Negative battery cable.
2. Electrical connector.
3. Carefully back out sensor.

++¢| Install or Connect

1. Coat threads only with sealant, P/N 1052080 or
equivalent.

2. Sensor inengine.

3. Electrical connector.

4. Negative battery cable.

OXYGEN SENSOR

NOTICE: The oxygen sensor uses a permanently
attached pigtail and connector. This
pigtail should not be removed from the
oxygen sensor. Damage or removal of the
pigtail or connector could affect proper
operation of the oxygen sensor.
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m OXYGEN (02) SENSOR 41 N-m (30 FT LBS) 75 3181-6E

FigureC1-22 - O, Sensor 2.0L (Turbo)

9| Important

Take care when handling the oxygen sensor. The
in-line electrical connector and louvered end must be

kept free of grease, dirt or other contaminants. Also, -

avoid using cleaning solvents of any type. Do not drop
or roughly handle the oxygen sensor.

«9] Remove or Disconnect

The oxygen sensor may be difficult to remove
when engine temperature is below 48°C (120°F).
Excessive force may damage threads in exhaust
manifold or exhaust pipe.
1. Negative battery cable.
2. Electrical connector.
3. Carefully back out Oxygen Sensor.

3¢] Install or Connect

9| Important

A special anti-seize compound is used on the
oxygen sensor threads. The compound consists of a
liquid graphite and glass beads. The graphite will
burn away, but the glass beads will remain, making
the sensor easier to remove.

New or service sensors will already have the
compound applied to the threads. If a sensor is
removed from an engine, and, if for any reason it is to
be reinstalled, the threads must have anti-seize
compound applied before reinstallation.

1. Coat threads of oxygen sensor with anti-seize
compound P/N 5613695, or equivalent if
necessary.

Sensor, and torque to 41 N-m (30ft. 1bs.).

Electrical connector.

Negative battery cable.

o

THROTTLE POSITION SENSOR (TPS)
(2.0L Turbo)

+«+] Removeor Disconnect

. {
1. Electrical connector

m OXYGEN (02) SENSOR
753278-6E

FigureC1-23 - O, Sensor 2.8L

2. Two TPS attaching screws, lockwashers and
retainers.
3. Sensor.

++¢| Install or Connect

1. With throttle valve in the normal closed idle
position, install Throttle Position Sensor on
throttle body assembly, making sure TPS pickup
lever is located ABOVE tang on throttle actuator
lever.

2. Retainersand two TPS screwsand lockwashers

3. Tightenscrews, install connector.

'(I'H RC))TTLE POSITION SENSOR (TPS)
2.8L

«+] Removeor Disconnect

Throttle cables.

Throttle body inlet boot.

Throttle Body Vacuum Line connector.

TPS Electrical connector.

Throttle body bolts.

Lift throttle body until TPSclears fuel line.
Remove TPS attaching screws and retainers.
Sensor.

ONoU A WNE
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2]

3

SCREW (2)
RETAINER (2)

7S 3389-6E

FigureC1-24 - Throttle Position Sensor Service 2.8L

~

Install or Connect

2. Retainers and two TPS screws using a thread

locking compound on the screws, Loctite 262, GM
Part No. 1052624, or equivalent should be used
(except 3.0L). '
Compound on the 3.0L TPS screws. Do not tighten
screws until tps is adjusted.

Adjust

. Install three jumper wires between TPS and

harness connector or use a “Scan’ tool.

2. (3.8L) With ignition “ON”, use a digital

voltmeter connected to terminals “B” and
“C” and adjust TPS to obtain .36 - .44
volts.

Between “A” and “B” adjust to .50 - .59
volts

Tighten screws, then recheck reading to insure
adjustment has not changed.

(3.0L)

. With ignition “OFF”,remove jumper wires and

connect harness to TPS.

1. With throttle valve in the normal closed idle

2.

position, install Throttle Position Sensor on
throttle body assembly (See Figure C1-24)
Retainersand two TPSscrews.

DO NOT tighten screws until TPSis adjusted.

1.

2.

3.

©No oA

. Adjust

Install “Scantool and select TPS.

With ignition “ON”,adjust TPSto obtain :

® .49-.61volts

Tighten screws, then recheck reading to insure
adjustment has not changed.

Throttle body bolts.

TPSelectrical connector

Throttle Body VVacuum Line connector.

Inlet boot.

Throttle cables.

THROTTLE POSITION SENSOR (TPS)
(3.0L, 3.8L & 3.8L Turbo)

Remove or Disconnect

= <
h e 4

1. Electrical connector

2.

Two TPS attaching screws and retainers

3. Sensor.

I-N-l install or Connect
| - |

1..With throttle valve in the normal closed idle

position, install Throttle Position Sensor on
throttle body assembly, making sure TPS pickup
lever is located ABOVE tang on throttle actuator
lever.

7S 3277-6E

[1] maP sENsOR

Figure€1-25 - MAP Sensor Service 2.8L

MAP SENSOR
(2.0L Turbo & 2.8L)

Remove or Disconnect

= b
P

1. Vacuum hose.

2. Electrical connector.
3. Attaching screws.
4, Sensor.

4 ¢] Install or Connect

1. Sensor using attaching screws.
2. Electrical connector.
3. Vacuum hose.

VSS

Refer to Section “7”for trans. mounted V/SS.
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POWER STEERING PRESSURE SWITCH

«+] Removeor Disconnect

1. Negative battery cable.
2. Electrical connector.
3. Switch.

«] Install or Connect

1. Sensor.

2. Electrical connector.
3. Negative battery cable.
4. Replacelostfluid.

[(1] POWER STEERING PRESSURE SWITCH 753403-6€
FigureCl-26 - Power Steering Pressure Switch, 2.8L

PARK/NEUTRAL SWITCH

See Section “TA” for Park/Neutral Switch. On-Car
Service and Adjustment Procedures are also listed
there.

PARTS INFORMATION

PART NAME GROUP

Controller, ECM SEEEEEEEEENEEEEEEEEEER 3-670
Memory Calibration Unit,

MEWCALOrPROM) EEEEEEEEEEEEEERETSR 3-670
Sensor,CoolantTeMp ssssssssssnnnnnns 3.682
Sensor, ExhaustOXygen sssssssssssssss 3.682
Sensor, Mass Al FIow (MAF) sunsusnnnnss 3.632
Sensor, Throttle Position: Part of

Sensor Kit, Throttle Position ssssssssssss 3.440
Sensor, ManifoldPressure ssssssssssssss 3.682
Sensor, VehicleSpeed susssssssnsnnnnss 3.682
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BLANK
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* B10-3.0L,3.8L, &3.8L TURBO
D16-2.0L &2.8L

ECM
PARK/NEUTRAL
SWITCH
NEUTRAL START

P/N SWITCH "l | _ _ NP2V
CONNECTOR ANIIS) VI\B/ﬁ\_gf'-UP Re Dot ] A ORN/BLK 434 *

2 Y

TRANSAXLE 1 8 | 450 —— P/N SIGNAL
MOUNTED 1
CIRCUIT TO GROUNDIN A’ 81386
PARK AND NEUTRAL 75 3856-6E

CHART C-1A

PARK/NEUTRAL SWITCH DIAGNOSIS
ALL SERIES (PORT)
Circuit Description:
The Park/Neutral Switch contacts are a part of the Neutral Start switch and are closed to ground in park or
neutral, and open indrive ranges.
The ECM supplies ignition voltage through a current limiting resistor to CKT 434 and senses a closed
switch when the voltage on CKT 434 drops to less than one volt.
The ECM uses the P/N signal as one of the inputs o control:
Idle Air Control
V/SS Diagnostics
EGR
If CKT 434 indicates P/N (grounded), while in drive range, the EGR would be inoperative, resulting in
possible detonation.
If CKT 434 indicates drive (open) a dip in the idle may exist when the gear selector is moved into drive
range.

Test Description: Step numbers refer to step 3. Be sure “Scan” indicates drive, even while
numbers on diagnostic chart. wiggling shifter, to test for an intermittent or
1. Checks for a closed switch to ground in park misadjusted switch indrive or overdrive range.
position. Different makes of “Scan” tools will read
P/N differently. Refer to tool operator’s manual
for type of display used for a specific tool.
2. Checksforanopen switchindrive range.
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"SCAN" DIAGNOSTICS

CHART C-1A
PARWNEUTRAL SWITCH DIAGNOSIS

ALL SERIES (PORT)
@ ® WITH TRANS. IN PARK, “SCAN” ™~
SHOULDINDICATE PARK OR NEUTRAL.
® DOESIT?
I N - . . -
| ——
—ES NO
e e ® 'DISCONNECT PARK/NEUTRAL SWITCH
@ o SHIFT TRANS. [NTQ DRIVE, CONNECTOR.
® 'SCAN SHOULDDISPLAY A ® JUMPER TERMINALSA TO B(CKT 434 TO 450).
CHANGE TO INDICATEDRIVE. e "SCAN SHOULD INDICATE PARK OR NEUTRAL.
¢ DOESIT? ® DOESIT?
1 —h
YES L_NO
[ ] - : 1
NO TROUBLE ® DISCONNECT P/N SWITCH. P/N SWITCH ® JUMPER TERMINAL A (CKT
FOUND. PIN ¢ THIS SHOULD CAUSE "'SCAN MISADJUSTED 434) TO ENGINE GROUND.
CKT OK. TODISPLAY DRIVE RANGE. OR FAULTY. ® 'SCAN  SHOULD INDICATE
- ® DOESIT? v PARK OR NEUTRAL.
® DOESIT?
_YES NO
P/N SWITCH CKT434
MISADJUSTED | | SHORTEDTO OPEN CKT 434
OR FAUITY. GROUNDOR GROUND OPEN OR
FAULTY EOM. CKT 450, FAULTY ECM.
5-19-86

*753161-6E
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MAP SENSOR
ECM
——=7% Z
Al Bl ¢
416 GRY —{A5 ;5
1 478GRY —| A4 :1—/\/\/\/\— 5V REF
MANIFOLD
/;%E%BFIE 432LTGRN —{F15 MAP SIGNAL
(VACUUM) £ve tynew ¥3% 452 BLK 86
T 2.8L°A 455 PPL _| SENSOR GROUND
TO
COOLANT SENSOR
A 11-18-86
* 78 3865-6E

MANIFOLD ABSOLUTE PRESSURE (MAP) OUTPUT CHECK
2.0L TURBO “J" SERIES

2.8L "A" SERIES (PORT)
Circuit Description:

The Manifold Absolute Pressure Sensor (MAP) measures manifold pressure (vacuum) and sends that signal
to the ECM. The MAP Sensor is mainly used for fuel calculation when the ECM is running in the throttle body
backup mode. The MAP Sensor is also used to determine the barometric pressure and to help calculate fuel
delivery.

Test Description: Step numbers refer to step 3. Check vacuum hose to sensor for leaking or
numbers on diagnostic chart. restriction. Be sure no other vacuum devices are
1. Checks MAP sensor output voltage to the ECM. connected to the MAP hose.

This voltage, without engine running, represents

abarometer reading to the ECM.
2. Applying 34 kPa (10 inches Hg) vacuum to the

MAP sensor should cause the voltage to be 1.2

volts less than the voltage at Step 1. Upon

applying vacuum to the sensor, the change in

voltage should be instantaneous. A slow voltage

change indicates a faulty sensor.
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SECTION C2
FUEL CONTROL SYSTEM
CONTENTS
GENERAL DESCRIPTION  seeeecesssccesss C2:1 DIAGNOSIS ceeesecossscesecsscccasss C25
PURPOSE asssssssssssssssssnnnnns C2-1 FUEL CONTROL SYSTEM ¢ eeoocsssscees C2-5

MODESOFOPERATION o000 0000000000 C2'1
StartlngMOde A EEEEEEEEEEEEEEEERGETSR C2-1
Clear Flood Mode sasnsssnsnnnnnnns C2-2
Run MOde EEEEEEEEEEEEEEEEEEEEER C2'2
AccelerationMode.. wsssssssnnnnns C2-2
Deceleration Mode
Battery Voltage Correction Mode sssss C2-2
Fuel Cutoff MOde sssnssssnnsnnnnns C2-2
Converter ProtectionMode ssssssnss C2-2

FUEL CONTROL SYSTEM COMPONENTS +e. €2-2

BASICSYSTEM OPERATION 4sececcecsee C2-2

THROTTLEBODY UNIT ¢eceeeee no nees C2-2

FUELRAIL ccccececsccscccscsccscase (2.3

FUEL INJECTOR ¢eeccoccccsccss nesee C2-3

FPES&JREREGULATOR SR EEEEEEEEEEERETSR C2-3

IACVALVE 0000000 0000000000000 c2'3

FUEL PUMP ELECTRICAL CIRCUIT ees sesse C2-4

EEEEEEEEEEEEENESR C2-2

GENERAL DESCRIPTION
PURPOSE

The basic function of the fuel control system is to
control fuel delivery to the engine.

Fuel is delivered to the engine by individual fuel
injectors mounted in the intake manifold near each
cylinder.

The main control sensor is the Oxygen (Og)
Sensor, which is located in the exhaust manifold. The
O9 sensor tells the ECM how much oxygen is in the
exhaust gas, and the ECM changes the Air/Fuel ratio
to the engine by centrolling the fuel injectors. The best
mixture to minimize exhaust emissions is 14.7 to 1,
which allows the Catalytic Converter to operate the
most efficiently. Because of the constant measuring
and adjusting of the air/fuel ratio, the Fuel Injection
system is called a “Closed Loop” System (shown in
Figure C2-1).

MODES OF OPERATION

The ECM looks at’voltagesfrom several sensorsto
determine how much fuel to give the engine. The fuel
is delivered under one of several conditions, called
“modes”. All the modes are controlled by the ECM,
and are described below.

IDLE AIR CONTROLVALVE ¢eeee seoe nne C2-5
FUEL SYSTEM PRESSURETEST eeeecee ax C2-5
ON-CARSERVICE ceeeeesescssse necoes C2:5
PORT FUEL INJECTION COMPONENTS au s €25~
FUEL PRESSURE RELIEF PROCEDURE , »s, C2-5
FUELINJECTORS cceeeccocccce s00aess C25
Plenum(z-al—) lllllllllllllllllllC2'5
Fuel Rall C2-6
FUEL PRESSURE REGULATOR eee seeeees C2-7
MINIMUM IDLE SPEED ADJUSTMENT ... » €211
THROTTLE BODY ASSEMBLY REMOVAL ,, €2-11
THROTTLE BODY ASSEMBLY INSTALL ,,, » €2-11
THROTTLE POSITION SENSOR (TPS) ..... C2-12
IDLEAIR CONTROLVALVE 4eeeeccacsss C2:12
IDLE AIR HOUSINGASSEMBLY eeee seese €2-13
COOLANTCAVITY COVERAND O-RING , « C2-13
FUELPUMP RELAY ¢ccseesscosccsccss (C2:-14
PARTSINFORMATION cecececscscaccses C2-14

-0—D0=

:
S

(7] ELECTRONIC CONTROL MODULE (ECM)
[2]] FUEL INJECTORS

(3] EXHAUST OXYGEN 03 SENSOR
CATALYTIC CONVERTER

4S 0997-6E
Figure C2-1 - Closed Loop System (Typical)

Starting Mode

When the ignition is first turned “ON”, the ECM
will turn on the fuel pump relay for two seconds, and
the fuel pump will build up pressure. The ECM then
checks the coolant temperature sensor, throttle
position sensor, and crank signal, and determines The
proper air / fuel ratio for starting . This ranges from
1.5 :1at-36°C( -33°F) to 14.7 : 1at 94°C ( 201°F).
The ECM controls the amount of fuel delivered in the
Starting Mode by changing how long the injectors are
turned “ON” and “OFF”. This is done by “pulsing” the
injectors for very short times.
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Clear Flood Mode

If the engine floods, clear it by pushing the
accelerator pedal down all the way. The ECM then
pulses the injectors at an air/fuel ratio of 20:1 The
ECM holds this injector rate as long as the throttle
stays wide open, and the engine rpm is below 600. If
the throttle position becomes less than 80%, the ECM
returns to the Starting Mode.

Run Mode

The Run Mode has two conditions called “Open
Loop” and “Closed Loop”.

When the engine is first started, and rpm is above
400 rpm, the system goes into “Open Loop” operation.
In “Open Loop”, the ECM will ignore the signal from
the Oxygen (Og) sensor, and calculate the air/fuel
ratio based on inputs from the Coolant and MAP
sensor (2.0L Turbo) or MAF sensor (2.8L, 3.0L &
3.8L).

The system will stay in “Open Loop” until the
followingconditionsare met:

1. The Oy sensor has varying voltage output,
showing that it is hot enough to operate properly.
(Thisdependson temperature.)

2. The Coolant Sensor is above a specified
temperature.

3. A specific amount of time has elapsed after
startingthe engine.

The specific values for the above conditions vary
with different engines, and are stored in the PROM,
(Mem-Cal on 2.8L). When these conditions are met,
the system goes into “Closed Loop” operation. In
“Closed Loop”, the ECM will calculate the air/fuel
ratio (injector on-time) based on the signal from the Og
sensor. Thisallows the air/fuel ratio to stay very close
to14.7:1.

Acceleration Mode

The ECM looks at rapid changes in throttle
position and manifold pressure or air flow, and

. provides extra fuel.

" Deceleration Mode

The ECM looks at changes in throttle position and
manifold pressure, and reduces the amount of fuel.
When deceleration is very fast, the ECM can cut off
fuel completely for short periods.

Battery Voltage Correction Mode

When battery voltage is low, the ECM can
compensate for the weak spark delivered by the
distributor by:

® Increasingthe amount of fuel delivered,

® Increasingthe idle rpm; and

¢ Increasing ignition dwell time.

Fuel Cutoff Mode

No fuel is delivered by the injector when the
ignition is “OFF”. This prevents dieseling. Also, fuel
is not delivered if no reference pulses are seen from
the distributor, which means the engine is not
running. Thisprevents flooding.

Converter Protection Mode

In this mode the ECM estimates the temperature
of the catalytic converter, and then modifies fuel
delivery to protect the converter from high
temperatures.

When the ECM has determined that the converter
may overheat, it will cause open loop operation, and
will enrichen the fuel delivery. A slightly richer
mixture will then cause the converter temperature to
be reduced.

FUEL CONTROL SYSTEM
COMPONENTS

The Fuel Control System is made up of the
followingparts:
¢ Fuel Injectors
Throttle Body
Fuel Rail
Fuel Pressure Regulator
Idle Air Control (IAC) Valve
Fuel pump
Fuel pumprelay

BASIC SYSTEM OPERATION

® 0 & 0 o

The fuel control system (Figure C2-2) starts with
the fuel in the fuel tank. An electric fuel pump,
located in the fuel tank with the gage sending unit,
pumps fuel to the fuel rail through an in-line fuel
filter. The pump is designed to provide fuel at a
pressure above the pressure needed by the injectors. A
pressure regulator in the fuel rail keeps fuel available
to the injectors at a constant pressure. Unused fuel is
returned to the fuel tank by a separate line. For
further information on the fuel tank, in-line filter, and
fuel lines, see Section “6C”.

The injectors, are controlled by the ECM. They
deliver fuel in one of several modes, as described
above.

In order to properly control the fuel supply, the
fuel pump is operated by the ECM thru the fuel pump
relay and oil pressure switch.

THROTTLE BODY UNIT

The throttle body has a throttle valve to control
the amount of air delivered to the engine. The TPS
and IAC valve are also mounted on the throttle body.

PO e
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4} ¢ ¢ 2
FUEL J
TANK T

¥ ,
FUEL PRESSURE
PUMP | REGULATOR

T =

4
FUELR
FILTER

L___’ FUEL RAIL ASSEMBLY

ELECTRONIC ¢ ¢ ¢ ¢ FUEL
CONTROL
MODULE _’ INJECTORS
(ECM)
ENGINE
45 1013-6E

FigureC2-2 - Fuel Supply System (Typical)

The throttle body contains vacuum ports located
at, above, or below the throttle valve. These ports
generate the vacuum signals needed by various
components.

Engine coolant is directed through the coolant
cavity on the bottom of the throttle body to warm the
throttle valve and prevent icing (3.0L, 3.8L, and 3.8L
Turbo).

FUEL RAIL

The fuel rail is mounted to the top of the engine. It
distributes fuel to the individual injectors. Fuel is
delivered to the input end of the rail by the fuel lines,
goes thru the rail, then to the pressure regulator. The
regulator keeps the pressure to the injectors at a
constant pressure. Remaining fuel is then returned to
the fuel tank.

FUEL INJECTOR

The fuel injector is a solenoid operated device
controlled by the ECM (See Figure C2-3). The ECM
turns on the solenoid, which opens a valve to allow
fuel delivery. The fuel, under pressure, isinjected ina
conical spray pattern at the opening of the intake
valve. The fuel, which is not used by the injectors,
passes through the pressure regulator before being
returned to the fuel tank.

An injector, which is stuck partly open, will cause
loss of pressure after engine shut down, so long crank
times would be noticed on some engines. Also,
dieseling could occur because some fuel could be
delivered to the engine after the ignition is turned
“OFF”.

[1]] FUEL INJECTOR

[2] INTAKEMANIFOLD
[3] INTAKE VALVE

[4] ELECTRICAL TERMINAL

[5]«“0”"RING
6 | FUEL RAIL

Figure C2-3 - Fuel Injector (Typical)

4S5 1010-6E

PRESSURE REGULATOR

The pressure regulator (see Figure C2-4) is a
diaphragm-operated relief valve with injector
pressure on one side and manifold pressure on the
other. The function of the regulator is to maintain a
constant pressure at the injector at all times The
pressure regulator also compensates for engine load,
by increasing fuel pressure when it sees low engine
vacuum.

The pressure regulator is mounted on the fuel rail,
and isserviced separately.

If the pressure istoo low, poor performance could
result. If the pressure is too high, excessive odor and a
Code 45 may result. CHART A-7 has information on
diagnosing fuel pressure conditions.

IDLEAIR CONTROL (IAC) VALVE

The purpose of the Idle Air control (IAC) valve
(shownin Figure C2-5), is to control engine idle speed,
while preventing stalls due to changes in engine load.

e T S ————
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<> [2]

(3] FUEL INLET

[2] FUEL RETURN OUTLET
(3] vaLvE

[4] VALVE HOLDER

[5] DIAPHRAGM

[6 ] cOMPRESSIONSPRING

VACUUM CONNECTION

4S 1016-6E
Figure C2-4 - Fuel Pressure Regulator (Typical)

45 0996-6E

FigureC2-5 - IACValve (Typical)

The IAC valve, mounted in the throttle body,
controls bypass air around the throttle valve. By
moving a conical valve, known as a pintle, IN (to
decrease air flow) or OUT (to increase air flow), a
controlled amount of alr can move around the throttle
plate. If rpm is too low, more air is bypassed around
the throttle valve to increase rpm. If rpm is too high,
less air is bypassed around the throttle valve to
decrease rpm.

The IAC Valve moves in small steps called
“counts”, which can be measured by a “Scan” tool.

Duringidle, the proper position of the IAC valve is
calculated by the ECM based on battery voltage,
coolant temperature, engine load, and engine rpm. If
the rpm drops below a specified value, and the throttle
plate is closed, the ECM senses a near stall condition.
The ECM will then calculate a new valve position to
prevent stalls.

If the IAC Valve is disconnected and reconnected
with the engine running, the idle rpm may be wrong.
Inthis case, the IAC has to be reset.

On the 2,8L engine, the IAC valve will reset when
the ignition is turned “OFE”, after running the
engine.

On vehicles equipped with 2.0L Turbo engine, the
IAC will reset by running momentarily above 35 mph.

On vehicles equipped with 3.0L, 3.8L, and 3.8L
Turbo, engines the IAC resets when the ignition is
turned “ON”,and then “OFF’.

When servicing the IAC, it should only be
disconnected or connected with the ignition “OFF”.
Thiswill keep from having to reset the IAC.

Different pintle designs are used for the IAC
valve. Be sure to use the correct design when
replacement isrequired.

The IAC valve affects only the idle characteristics
of the vehicle. If it is open fully, too much air will be
allowed into the manifold and idle speed will be high.
If it is stuck closed, too little air will be allowed in the
manifold, and idle speed will be too low. If it is stuck
part way open, the idle may be rough, and will not
respond to engine load changes.

FUEL PUMPELECTRICAL CIRCUIT

When the key is first turned “ON without the
engine running, the ECM will turn the fuel pump
“ O Nfor two seconds. This builds up the fuel pressure
quickly. If the engine is not started within two
seconds, the ECM will shut the fuel pump off and wait
until the engine starts. When the engine is cranked,
and the rpm signal has been read by the ECM, the

ECM supplies 12 volts to the fuel pump relay. This -

causes the electricin-tank fuel pumptorun. ..

As a backup system to the fuel pump relay, the
fuel pump can also be turned “ON” by the oil pressure
switch. The oil pressure switch is a normally open
switch which closes when oil pressure reaches about
28 kPa (4psi). If the fuel pump relay: failg, the oil
pressure switch will close and run the fuel pump. -

An inoperative fuel pump relay can result in long
crankingtimes, particularly ifthe engine is cold.

An inoperative fuel pump would cause a no start -

condition. A fuel pump which does not provide enough -
pressure can result in poor performance.



DRIVEABILITYAND EMISSIONS- FUEL INJECTION (PORT) 6E3-C2-5

DIAGNQOSIS
FUEL CONTROL SYSTEM

Some failures of this system will result in an
“Engine Cranks But Won’t Run”. If this condition
exists see CHART A-3. This chart will determine if
the problem is caused by the ignition system, ECM or
fuel pump circuit. If it’s determined to be a fuel
problem, CHART A-7 should be used. This includes
the injectors, pressure regulator, fuel pump and fuel
pump relay. The fuel system wiring schematic is
covered on the facingpage of Code CHART A-5.

If a malfunction occurs in the fuel control system,
it usually results in either a rich or lean exhaust
condition. This condition is sensed by the oxygen
sensor and the ECM will change the fuel calculation
(injector pulse width) based on Og sensor reading. The
change made to the fuel calculation will be indicated
by a change in the block learn values which can be
monitored by a “Scan” tool. The normal block learn
values arearound 128and if the Oy sensor is sensing a
lean condition the ECM will add fuel and this will
result in a block learn value above 128. Some
variations in block learn values are normal because
all engines are not exactly the same. However, if the
block learn values are £ 10 counts from 128 a system
problem exists. If the block learn values are greater
than 138see Code 44 for items which can cause a lean
system.

If the block learn values are less than 118, see
Code 45 for items which can cause the system to run
rich. If a driveability symptom exists refer to the
particular symptom in Section “B” for additional
items to check.

IDLE AIR CONTROL VALVE

A “Scan” tool will read IAC position in steps
(counts). “0” steps indicates the ECM is commanding
the IAC to be driven all the way in, to a fully seated
position, and this is usually caused by a vacuum leak.

The higher the number of counts-the more air is
being allowed 1o pass the IAC valve. If the IAC valve
is unable to control the idle speed within 100 rpm of
the ECM commanded speed, a Code 35 should set. A
Code CHART should be used to diagnose the IAC
system. Refer to “Rough, Unstable, or Incorrect Idle,
Stalling” in the Symptoms Section “B” for other
possibilities for the cause of idle problems. -

FUEL SYSTEM PRESSURE TEST

A Fuel System Pressure Test is part of several of
the Diagnostic Charts and Symptom checks. To
perform this test, use the procedure on the page
opposite CHART A-7.

ON-CAR SERVICE

PORT FUEL INJECTION COMPONENTS
CAUTION: Before servicing an injector, fuel
rail, or pressure regulator, it is
necessaryto relieve the pressure N
the fuel system, to minimize the
risk of fire and personal injury.
(See “Fuel Pressure Relief
Procedure” below). To reduce-the
chance of personal injury, covér
the fuel line with a shop cloth to
collect the fuel, and then place the
cloth in an approved container.

FUEL PRESSURE RELIEF PROCEDURE

1. Connect fuel gage J 34730-1 or equivalent to fuel
pressure valve. Wrap a shop towel around fitting
while connecting gage to avoid spillage.

2. Install bleed hose into an approved container and
open valve to bleed system pressure.

FUEL INJECTORS

91 Important

o
Use care in removing injectors to prevent damage
to the electrical connector pins on theinjector and the
nozzle. The fuel injector is serviced as a complete
assembly only. The fuel injector is an electrical
component and should not be immersed in any type of
cleaner.

T
+

Removeor Disconnect

Ignition “OFF”, remove electrical connections.
Fuel rail (see procedure below).

Injector retaining clips (Ifused).

Injectors.

_I PwpNE

¢ Install or Connect

Injectors using new O-ring. Coat O-rings with
engineoil.

Injector retaining clips.

Fuel rail. Injectorsare retained by the fuel rail.
Electrical connectors.

Plenum(2.8L)

meN e

Removing the fuel rail assembly from the engine
requires removing the top portion of the tuned intake
manifold, called the “Plenum”’.

«+] Removeor Disconnect

1. Negative battery cable.
2. Vacuum lines.
3. EGRtoplenum nuts ).




6E3-C2-6 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

4. Two throttle body bolts.

5. Throttle cable bracket bolts.

6. Ignition wire plastic shield bolts (2).
7. Tenplenum bolts.

8. Plenum and gaskets.

+«]Install or Connect

1. Gaskets.

2. Plenum bolts.

3. Ignition wire plastic shield bolts (2).
4. Throttle body bolts.
5.
6

EGR to plenum nuts ).
. Throttle cable bracket bolts.
7. Vacuum lines.
8. Negative battery cable.

Fuel Rail

See Figure C2-6 for 2.0L Turbo fuel rail
replacement, Figure C2-7 for 3.0L, 3.8L, and 3.8L
Turbo, and Figure C2-8for 2.8L.

[T FUEL RAIL ASSEMBLY
2 INJECTOR
[3] INTAKE MANIFOLD
@ INJECTOR HOUSING ASSEMBLY
5 INJECTOR RETAINING CLIP
[E] INJECTOR ASM. RETAINING GROOVE
INJECTOR CUP FLANGE
@ INJECTOR CONTROL HARNESS ASM.
@ PRESSURE REGULATOR ASM. 1006-6E
M0 FUEL PRESSURE GAGE TEST POINT >
Figure C2-6 - Fuel Rall and Injectors- 2.0L Turbo

(1] FUEL RAIL ASSEMBLY [3] PRESSURE REGULATOR
[2] INJECTOR [4] INTAKE MANIFOLD
4s 1008-6E

Figure C2-7 - Fuel Rail and Injectors
3.0L, 3.8L &3.8L Turbo

BOLT (9) 21 N-m BOLT(4) 25N'-m
(16 FT LBS) {19 FTLBS)
E!:I FUEL RAIL ASM
7S 3238-6E

Figure C2-8 - Fuel Rail and Injectors-2.8L
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91 Important

When servicing the fuel rail assembly,
precautions must be taken to prevent dirt and other
contaminants from entering the fuel passages. It is
recommended that fittings be capped, and holes
plugged, during servicing.

91 Important

Any time the fuel system is opened for service, the
O-ring seals used with related component(s) should be
replaced.

Cleaningand Inspection

Before disassembly, the fuel rail assembly may be
cleaned with a spray type engine cleaner, such as
AC-Delco X-30A or equivalent, following package
instructions. The fuel rail should not be immersed
inliquid solvent.

FUEL PRESSURE REGULATOR, Except2.8L

Removeor Disconnect

1 Relievefuel pressure (seeprocedure).
2. Pressure regulator from fuel rail. Place shop cloth
around base of regulator to catch any spilled fuel.

b« Install or Connect
| S— |

1. Pressureregulator onfuel rail

PRESSURE REGULATOR - (2.8L)
(With Fuel Rail Removed)

® Supportfuel rail to avoid damaging components.

Remove or Disconnect

1 Fuelinletfitting (60) and fuel outlet fitting (61).

2. Fuel fitting gasket (62) from inlet and outlet
fittings.

3. Pressure regulator bracket attaching screw

assemblies (260), and pressure regulator

mounting bracket (259).

4. Left hand fuel rail assembly (200), and right hand
fuel rail assembly (201), from pressure regulator
assembly (241).

5. Base to rail connectors (250), from pressure
regulator or rails.

m Disassemble
| S |

¢ Connector O-rings (252), from base to rail
connectors (250).
® Fuel return O-ring (254) from fuel rails.

-»:4- Assemble

® [ ubricate new fuel return O-rings (254) with
engineoil, and install on fuel rails.
- The fuel return O-ring (254) is larger™in
diameter than the connector O-ring (252).
® [ ubricate new connector O-rings (252) with
engine oil, and install on base to rail connectors
(250).

«] Install or Connect

1 Basetorail connectors (250) in pressure regulator
assembly (241).

2. Lefthand fuel rail assembly (200) and right hand
fuel rail assembly (201) to pressure regulator
assembly.

3. Pressure regulator mounting bracket (259) with
pressure regulator bracket attachingscrew
assemblies (260).

@ Tighten

® Screwassembliesto 32 N.m (28.0in. Ibs.)
4. New fuel fitting gasket (62) on fuel inlet fitting
(60) and on outlet fitting (61).
5. Fuel inletand fuel outlet fittings.
®  Support fuel rail to avoid damaging
components.

Tighten
® Fuel fittings to 27.0 N.m (20ft. 1bs.)

Names of component parts will be found on the
numbered list on the exploded view. Numbers
identifying parts on the exploded view also identify
these parts inother figuresin this section.

Install or Connect

1 Throttle body bolts.

2. Coolant hose.

3. AIr inletboot.

4. Electrical connectors.
5. Throttle cables.
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7s 3445

26
27
28
60
61
62
80
86
87
200
201
241
250
252
254
259
260
300
301

Fuel Rail Assembly Parts Identification

O-ring - FuellInlet Line

O-ring- Fuel ReturnLine

Fuel Pressure Connection Assembly
Seal - Fuel PressureConnection

Cap- Fuel PressureConnection
Fitting- Fuel Inlet

Fitting- Fuel Outlet

Gasket- Fuel Fitting

MPFI Multec Injector Assembly

Seal - O-ring - Injector

Clip - Injector Retainer

Fuel Rail & Plug Assembly- Left Hand
Fuel Rail & Plug Assembly « Right Hand
Pressure Regulator Assembly
Connector- Baseto Ralil

Seal - O-ring - Connector

O-ring - Fuel Return

Bracket- Pressure Regulator Mounting

Screw Assembly - Pressure Regulator Bracket Attaching

Bracket- Rail Mounting
Screw Assembly - Bracket Attaching

FigureC2-9 - Model F6C Fuel Rail Assembly
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Part

10
15
16
17
20
21
22
27
40
45

46

60

65

66

67

70
71

_ Attaching

_ Signal Assembly (Long)

_ Assembly

Part Name
Gasket - Flange
Throttle Body Assembly
Plug - Idle Stop Screw
Screw Assembly - Idle Stop
Spring = Idle Stop Screw Assem bly
Sensor - Throttle Position{TPS)
Screw Assembly = TPS Attaching
Retainer - TPS Attaching Screw
Lever-TPS
Cover - Coolant Cavity
Screw Assembly - Coolant Cover

O-ring - Coolant Cover to Throttle
Body ' :
Idle Air/Vacuum Signal Housing
Assembly '
Screw Assembly - Idle Air/ Vacuum
Signal Assembly e
Screw Assembly - Idle Air/Vacuum

Gasket - idle Air /Vacuum Signal |

Valve Assembly - idle Air Control (IAC)
Gasket - IAC Valve Assembly

65 3034-6E

Figure C2-10 - MPFI Throttle Body - 3.0L, 3.8L, and 3.8L Turbo
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R
17/

i

7S 3450

1
10
15
16
17
20
21
22
40
45
46
60
65
67
70
72
73

Throttle Body Assembly Parts Identification

Gasket- Flange

Throttle Body Assembly

Plug- Idle Stop Screw

Screw Assembly - Idle Stop

Spring- Idle Stop Screw Assembly

Sensor - Throttle Position(TPS)

Screw Assembly - TPS Attaching

Retainer - TPS Attaching Screw

Cover - Coolant Cavity

Screw Assembly - Coolant Cover Attaching
O-ring- Coolant Cover to Throttle Body

Idle AirNacuum Signal Housing Assembly

Screw Assembly - Idle AirNacuum Signal Assembly
Gasket- Idle AirNacuum Signal Assembly

Valve Assembly - Idle Air Control (IAC)

O-ring- ldle Air Control Valve

Screw Assembly - Idle Air Control Valve Attaching

Figure C2-11 - 2.8L ModelT1D Throttle Body Assembly
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INTAKE MANIFOLD
GASKET

BOLTS 14-20N-m (10-15 FT. LBS.)
IDLE AIR CONTROL VALVE
6 I THROTTLE POSITION SENSOR

(1]
[2]
‘z‘ THROTTLE BODY ASM.
[a]
(sl

4S 0658-6E

IDLE STOP SCREW
ASSEMBLY

IDLE STOP
SCREW PLUG 55 1503-6E

FigureC2-12 - 2.0L Turbo Throttle Body

MINIMUM IDLE SPEED ADJUSTMENT

The Idle Stop Screw, used to regulate minimum
idle speed, is adjusted at the factory, then is covered
with a plug to discourage unnecessary readjustment.
However, if it is necessary to gain access to the Idle
Stop Screw assembly, proceed as shown in Figure
C2-13. (Except3.8L & Turbo).

1. Pierce the idle stop screw plug with an awl, and
apply leverage to remove it.

2. Adjust idle stop screw assembly as required using
following procedure.

Adjustment should be performed only when the
throttle body parts have been replaced. Engine must

‘be at normal overating temperature before making an

adiustment.

. AdeSt

With IAC motor connected, ground diagnostic
lead.
4. Turnonignition, do not start engine. Wait at least
30 seconds.
5. With ignition “ON”, disconnect IAC electrical
connector.
6. Remove ground from diagnostic lead and start
engine.
7. Adjustidle set screwto:
500 % 50rpm indrive 3.0L, 3.8L, and 3.8L Turbo.
600 £ 50rpm inneutral 2.0L Turbo.
8. Turn ignition “OFF’and reconnect connector at
IAC motor.
9. AdjustTPSto :
e .50-.59volts 3.0L.
® .36-.44volts 3.8L.
® The 2.0L Turbo TPS is non- adjustable
However, check for TPS output voltage to be
under 1.25 volts. If higher, check for
misalignment or binding in throttle lever or
faulty TPS.

Figure €2-13 - Removing Ildle Stop Screw Plug

10. Recheck setting.
11. Startengine and inspect for proper idle operation.

THROTTLE BODY ASSEMBLY REMOVAL

Remove or Disconnect

Air inlet duct.

IAC valve and TPS connectors.
Vacuum lines.

Two coolant hoses.

Throttle, TV, and cruise control cables.
Throttle body retainingbolts.

Throttle body assembly.

Flange gasket and discard.

| Clean

° Gasket surface on intake manifold and throttle
body.

PNOT AWM

THROTTLE BODY ASSEMBLY INSTALLATION

|-N-| Install or Connect
| G

New flange gasket.
Throttle body assembly.
Throttle body retaining bolts.

Tighten

®  Retaining bolts to 15 N-m-(11 ft. 1bs.)

W N

> ¢| Install or Connect

Throttle, TV and cruise control cables.
Two coolant hoses.

Vacuum lines.

IAC valve and TPSelectrical connectors.
Air inlet duct.

Refill radiator to replace lost coolant.

©oNoOA
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THROTTLE POSITION SENSOR (TPS)

+«+| Remove or Disconnect

1. Electrical connector from throttle position
Sensor.

2. TPSattaching screw assembliesand retainers.

3. Throttle position sensor.

Install or Connect (Figure €C2-12)

1. With throttle valve in the closed position, install
the throttle position sensor on the throttle body
assembly, making sure the TPS lever lines up
with the TPSdrive lever onthe throttle shaft.

2. TPS attaching screw retainers with TPS
attaching screwassemblies .

Adjust

® 23L& 3.0L Throttle position sensor to .50 - .59
volts.
®  3.8L Throttle position sensor to .36- .44 volts.

Tighten

® TPS attaching screw assemblies to 2.0 N'm
(18.0in. Ibs.).

/4

.

U TCIAV LY

y i/

(3] THROTTLE BODY ASM.
[2] THROTTLE POSITION SENSOR (TPS)

(3] RETAINER (2)

SCREW (2) 2 N-m (18IN. LBS.) 75 3676-6E

FigureC2-14 - Throttle Position Sensor (Typical)

IDLE AIR CONTROL VALVE

Remove or Disconnect

1. Electrical connector fromidle air control valve.
2. ldle aircontrol valve, using a 32mm (1-1/4")
wrench (J-33031 or equivalent). See Figure C2-13.

¥ |Important

Before installing new idle air control valve,
measure the distance that the valve is extended
(see Figure C2-14). Measurement should be made
from motor housing to end of cone. Distance
should be no greater than 28mm (1-1/8 in.). If the
cone is extended too far, damage may occur to the
valve when installed.

(7] IDLE AIR CONTROL VALVE
[A] LESSTHAN 28mm (1-1/8 IN.)
TYPE I (WITH COLLAR)

CC] TYPE I (WITHOUT COLLAR)

LD | GASKET (PART OF IAC
VALVE SERVICE KIT)

FigureC2-15 - IAC Valve Installation

450104

Identify replacement IAC valve (Figure C2-11) as
being either Type | (having collar at electric terminal
end) or Type II (without collar). If measured
dimension “A” is greater than 28mm (1-1/8"), distance
must be reduced as follows:

TYPE | - Exert Firm pressure on valve to retract

it. (A slight side-to-side movement may be helpful

where indicated :) (See Figure C2-14.)

TYPE II - Compress retaining spring from valve

while turning valve “in” with a clockwise motion.

Return spring to original position with straight

portion of spring end aligned with flat surface of

valve.
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5

-

75 3595

Figure €2-16 - Adjusting IACValve
(With Collar at Electric Terminal End)

75 3596

FigureC2-17 - Adjusting IACValve
(Without Collar at Electric Terminal End)

m Install
| -

1. New idle air control valve to throttle body. Use
new gasket supplied with assembly.

Tighten
n IACvalve to 18 N'm (13ft. lbs.).

Install or Connect

Electrical connectorto idle air control valve.

Start engine and allow engine to reach operating
temperature.
4. 2.0L Turbo

W N

ECM will reset IAC valve, when
vehicle isdriven above 35 mph.
3.0L, 3.8L, and 3.8L Turbo-

The ECM will reset the, IAC,
whenever the ignition switch is
turned “ON, and then “OFF.

IDLE AIR HOUSING ASSEMBLY
(With IACValve Removed)

+] Remove or Disconnect (Figure C2-18)

T

1. Idleair housing assembly screw assemblies.
2. ldleair housing assembly.
3. Gasket.

Clean

®  Gasket mounting surfacesto ensure a good seal.

(0] THROTTLE BODY ASM.

[2] cASKeT

IDLE AIR HOUSING ASM.
[4] scrRew (4)

[5] GASKET

(6] IACVALVE 6S 3037-6E
FigureC2-18 - Idle Air Housing Assembly

Install or Connect

1. New idle air housing assembly gasket.
Idle air housing assembly.

. T|ghten

n  Screwassemblies to 3.4 N-m (30.0in. Ibs.).
COOLANT CAVITY COVER AND O-RING

|4--»| Remove or Disconnect(Figure C2-19)

1. Coolantcover attachingscrew assemblies.
2. Coolantcavity cover.
3. Coolantcover to throttle body o-ring.

Clean

np  O-ringsealingsurfaces.

AP
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. Inspect

O-ring sealing surfaces, for damage and
corrosion. Replace coolant cavity cover or
throttle body ifnecessary.

+¢] Install or Connect

1. Lubricate new coolant cover to throttle body
o-ring with ethylene glycol antifreeze and install
in throttle body.

Coolantcavity cover.

r_l Q)] Tighten

. Screw assemblies t0 3.0 N-m (27.0 in. Ibs.).

[ 1] COOLANT cAVITY coveR
O-RING
(3] SCREW (a)

‘igure €2-19 - CoolantCavity Cover Asm. (Typical)
FUEL PUMP RELAY

65 3038-6E

The fuel pump relay is mounted in the engine
compartment (see Figures C2-20 thru C2-24). Other
than checking for loose connectors, the only service
possible is replacement.

PARTS INFORMATION

PART NAME GROUP
Injector,fuel EEEEEEEEEEEEEEEEEEEEEEEER 3.330
Pump, Fuel (In-Tank) sssssssssssnssssn3.900
Relay, Fuel PUMP  ssssssssssssnnnnnnns .3.900

Switch, Oil Pressurée  sssssssssssssssssml.800
Control Kit, Idle Air Valve susssssnnnnnn3.820
Regulator, Fuel Pressure  ssssssssssssnsn3.164
Rail, Fuel Feed (AR RRRRRRRRRRRRRRRRR01] 03.330

R

551767-6E

FigureC2-20 - Fuel Pump Relay- N Series- 3.01
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(1 ' FUELPUMP RELAY

[[37] FENDER PANEL
(2] BRACKET

[a] arc conTROL RELAY
4s 0775-6E

[T~ ES.C. MODULE

2" FUEL PUMP RELAY
A/C CUT-OUT RELAY

(4] BOOST GAGE SENSOR
(MAP SENSOR)
4S 0636-6E

Figure C2-21 - Fuel Pump Relay - J Series - 2.0L Turbo

Figure C2-23- Fuel Pump Relay - G Series - 3.8L Turbo

TYPICAL RELAY
INSTALLATION

[1] RELAYASSEMBLY
[2] MULTI-USE BRACKET ASSEMBLY

6S 2974-6F

LH WHEEL
HOUSE PANEL

W N
SN

BATTERY TRAY \ N
//.--

6S-2970-6E

‘igure €2-22 - Fuel Pump Relay - C& H Series - 3.8L

FigureC2-24 = Fuel Pump Relay- A Series- 3.8L
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CHART C-2A
INJECTOR BALANCE TEST

The injector balance tester is atool used to turn the injector on for a precise
amount of time, thus spraying a measured amount of fuel into the manifold.
Thiscauses adrop in fuel rail pressure that we can record and compare between
each injector. All injectors should have the same amount of pressure drop (£ 10
kpa). Any injector with a pressure drop that is 10 kpa (or more) greater or less
than the average drop of the other injectors should be considered faulty and

replaced.

STEP 1

Engine “cool down” period (10 minutes) is necessary to avoid irregular
readings due to “Hot Soak” fuel boiling. With ignition “OFF” connect fuel gauge
5347301 or equivalent to fuel pressure tap. Wrap a shop towel around fitting

while connecting gage to avoid fuel spillage.

Disconnect harness connectors at all injectors, and connect injector tester
5-34730-3, or equivalent, to one injector. On Turbo equipped engines, use
adaptor harness furnished with injector tester to energize injectors that are not
accessible. Follow manufacturers instructions for use of adaptor harness.
Ignition must be “OFF’at least 10 seconds to complete ECM shutdown cycle.
Fuel pump should run about 2 seconds after ignition is turned “ON”. At this
point, insert clear tubing attached to vent valve into a suitable container and
bleed air from gauge and hose to insure accurate gauge operation. Repeat this

stepuntil all air is bled from gauge.

STEP 2

Turn ignition “OFF” for 10 seconds and then “ON” again to get fuel pressure
to itsmaximum. Record this initial pressure reading. Energize tester one time
and note pressure drop at its lowest point (Disregard any slight pressure
increase after drop hits low point.). By subtracting this secondpressure reading
fromthe initial pressure, we have the actual amount of injector pressure drop.

STEP 3

Repeat step 2 on each injector and compare the amount of drop. Usually, good
injectors will have virtually the same drop. Retest any injector that has a
pressure difference of 10kPa, either more or less than the average of the other
injectors on the engine. Replace any injector that also fails the retest. If the
pressure drop of all injectors is within 10kPa of this average, the injectors
appear to be flowing properly. Reconnect them and review Symptoms, Section

(!B”.

NOTE: The entire test should not be repeated more than once without
running the engine to prevent flooding. (This includes any retest on

faulty injectors).
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NOTE: If injectors are suspected of being dirty, they should be CHARTC-2A
cleaned using an approved tool and procedure priorto | INJECTOR BALANCE TEST
performingthistest. The fuel pressuretestin SectionA, | - (PORT)

ChartA-7, should be completed prior to this test. :

Step 1. If engineis at operating temperature, allow a 10 minute ""cooldown" periodthen connect
fuel pressuregauge and injector tester.
1. Ignition "OFF". -
2. Connectfuel pressure gauge and injector tester. )
3. Ignition "ON"".
4. Bleedoffairingauge. Repeatuntilallairis bledfrom gauge.

Step2 Runtest:
1. Ignition "OFF"for 10 seconds.
2. Ignition"ON". Recordgauge pressure. (Pressure must hold steady, ifnot see the Fuel
Systemdiagnosis, ChartA-7, in SectionA) .
3. Turn injectoron, bydepressingbutton on injectortester, and note pressureatthe
instantthe gauge needle stops.

Step 3.
1. Repeatstep2on all injectorsand record pressure drop on each.
Retestinjectorsthat appear faulty (Any injectorsthat have a 10kPa difference, either
more or less, in pressurefrom the average). If no problemisfound, review Symptoms
SectionB.
READING (INITIAL PRESSURE)
FUEL PRESSURE TAP
GAUGE
J-34730-1
INJECTOR 2ND < - (PRESSURE AFTER DROP)
CONNECTOR READINQ !
.-'- -
; BATTERY
TESTER @ ” .
J-34730-3 : ' ‘
— EXAMPLE ™
CYLINDER 1 2 3 4 5 6
1ST READING 225 225 225 225 225 225
2ND READING 100 100 100 90 100 115
LAMOUNT OF DROP. 125 125 125 135 125 110
OK OK OK FAULTY, RICH | OK FAULTY, LEAN
(TOO MUCH) (TOO LITTLE)
(FUEL DROP) (FUEL DROP)

6-13-86 *5$ 1671-6E
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|

ECM ;

BODY

AIR
S FLOW

N

§ IAC CONNECTOR
N D

\ K
\ &
\ N

\ A
§ THROTTLE

N

LTBLUMMT 441 —| E3 H 'ACCOIL'A" HI
LTBLU/BLK 442 —] €4 |} IACCOIL'A" LO
LT GRN/WHT 243 —| E5 L] IACCOIL "B” HI
LT GRN/BLK 444 —] E6 H IACCOIL"B" LO
~  *753089-6E

2-20-86

CHART C-2C

IDLE AIR CONTROL (IAC) VALVE CHECK
2.0L TURBO "J* SERIES (PORT)

Circuit Description:
The ECM controls idle rpm with the IAC valve. To increase idle rpm, the ECM moves the IAC valve out,
allowing more air to pass by the throttle plate. Todecrease rpm, it moves the IAC valve in, reducing air flow by
the throttle plate. A “Scan” tool will read the ECM commands to the IAC valve in counts. The higher the
counts, the more air allowed (higher idle). The lower the counts, the less air allowed (lower idle).

Test Description:

Step numbers refer to step

numbers on diagnostic chart.

1.

Continue with test, even if engine will not idle. If
idle is to low, “Scan” will display 80 or more
counts, or steps. If idle is high, it will display *0”
counts. Occasionally an erratic or unstable idle
may occur. Engine speed may vary 200 rpm or
more up and down. Disconnect IAC. If the
condition is unchanged, the IAC is not at fault.
When the engine was stopped, the IAC Valve
retracted (more air) to a fixed “Park” position for
increased air flow and idle speed during the next
engine start. A “Scan” will display 100 or more
counts.

Be sure to disconnect the IAC valve prior to this
test. The test light will confirm the ECM signals
by a steady or flashing light on all circuits.

There is a remote possibility that one of the CKTs
is shorted to voltage, which would have been
indicated by a steady light. Disconnect ECM and
turn the Ign. on and probe terminals to check for
this condition.

Diagnostic Aids:

A slow unstable idle may be caused by a system

problem that cannot be overcome by the IAC. “Scan”
counts will be above 60 counts, if too low, and “0”
counts, if too high.

If idle is too high, stop engine. Ignition“ON”,
Ground diagnosticterminal. Wait 45 secondsfor
IAC to seat, then, disconnect IAC. Unground
diagnostic terminal and start engine. If idle speed
isabove 800 rpm, locate and correct vacuum leak.
System too lean (High Air/Fuel Ratio)

Idle speed may be too high or too low. Engine
speed may vary up and down, disconnecting IAC
does not help. May set Code 44.

“Scan” and/or Voltmeter will read an oxygen
sensor output less than 300 mv (.3v). Check for
low regulated fuel pressure or water in fuel. A
lean exhaust, with an oxygen sensor output fixed
above 800 mv (.8v), will be a contaminated sensor,
usually silicone. This may also seta Code 45.
System too rich (LowAir/Fuel Ratio)

Idle speed too low. “Scan” counts usually above
80. System obviously rich and may exhibit black
smoke exhaust.

“Scan” tool and/or Voltmeter will read an oxygen
sensor signal fixed above 800 mv (.8v).

Check:

- Highfuel pressure

- Injector leakingor sticking

Throttle Body - Remove IAC and inspect bore for
foreign material or evidence of IAC valve
draggingthe bore.

Refer to “Rough, Unstable, Incorrect Idle or
Stalling” in Symptomsin Section “B”.
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CHART C-2C

IDLE AIR CONTROL (IAC) VALVE CHECK
2.0L TURBO "'J'" SERIES (PORT)

® ENGINE IDLING AT NORMAL
OPERATING TEMPERATURE.
¢ NOTERPMINPARKOR NEUTRAL.

@ ® IGNITIONOFF FOR 10SEC.
® START ENGINE AND IMMEDIATELY

| NOTERPM. |
|
IDLE RPM, NO INCREASE IDLE RPM, INCREASE
! . l
e |DLE ENGINE FOR 1 MINUTE
L AND NOTE RPM.
1
1 1
WILL NOTRETURNTO IDLE RETURNS TO IDLE RPM RECORDED ABOVE .
RPMRECORDED ABOVE. T
| IDLE AIR CONTROL OK.
3)|® IGNITION"OFF" 1
® DISCONNECTIACVALVE HARNESS. SEE FACING PAGE * DIAGNOSTICAIDS *.
¢ IGNITIONON, ENGINE STOPPED.
¢ GROUNDDIAGNOSTICTEST TERMINAL.
® CONNECTA TEST LIGHT BETWEEN EACH IAC
HARNESS CONNECTOR TERMINAL AND GROUND.

NO LIGHTS, ONE OR @ LIGHT STEADY OR
MORE CIRCUITS. FLASHING ALL CIRCUITS.
| |
CHECK FOR OPEN OR SHORTTO FAULTY IAC CONNECTION
GROUNDINCIRCUITWITH NO LIGHT. OR IAC VALVE.

I'ean vy gcm cONN. I e _ REPLACEIAC VALVE
1 ORECM. R . AND ECM.

CLEAR CODES AND CONFIRM 'CLOSED LOOP'" OPERATION AND NO "'SERVICE ENGINE SOON" LIGHT.

*

10-15-86
753151-6E

s
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FLﬁW ECM
= IAC CONNECTOR N
i tTeluwHT aa1 - s Y ILTATHI
B LTBLU/BLK 442 IACCOIL“A” LO
c LT GRNMIHT 443 IACCOIL“B* HI
g LTGRN/BLK 444 g /ACCOIL 8" LO
THROTTLE *
| 45 0782-6E
\\\\ il > 7-30-86

IDLEAIR CONTROL (IAC) VALVE CHECK
3.0L “N“ SERIES
3.8L"“A, C & H* SERIES
3.8LTURBO “G” SERIES (PORT)

Circuit Description:
The ECM controls idle rpm with the IAC valve. To increase idle rpm, the ECM moves the IAC valve out,
allowing more air to pass by the throttle plate. To decrease rpm, it moves the IAC valve in, reducing air flow by
the throttle plate. A “Sean” tool will read the ECM commands to the IAC valve in counts. The higher the
counts, the more air allowed (higheridle). The lower the counts, the lessair allowed (loweridle).

Test Description:

Step numbers refer to step

numbers on diagnostic chart.

1.

Continue with test, even if engine will not idle. If
idle is to low, “Scan” will display 80 or more
counts, or steps. If idle is high, it will display *0”
counts. Occasionally an erratic or unstable idle
may occur. Engine speed may vary 200 rpm or
more up and down. Disconnect IAC. If the
condition isunchanged, the IAC is not at fault.
When the engine was stopped, the IAC Valve
retracted (more air) to a fixed “Park” position for
increased air flov and idle speed during the next
engine start. A “Scan” will display 100 or more
counts.

Be sure to disconnect the IAC valve prior to this
test. The test light will confirm the ECM signals
by asteady or flashing lighton all circuits.

There is a remote possibility that one of the CKTs
is shorted to voltage, which would have been
indicated by a steady light. Disconnect ECM and
turn the Ign. on and probe terminals to check for
this condition.

Diagnostic Aids:

A slow unstable idle may be caused by a
system problem that cannot be overcome by the
IAC. “Scan” counts will be above 60 counts, if too
low, and “0” counts, if too high.

If idle is too high, stop engine. Ignition“ON”,
Ground diagnostic terminal. Wait 30 seconds for
IAC to seat, then, disconnect IAC. Unground
diagnostic terminal and startengine. If idle speed
is above 800 £ 50 rpm, locate and correct vacuum
leak.

System too lean (High Air/Fuel Ratio)

Idle speed may be too high or too low. Engine
speed may vary up and down, disconnecting IAC
does not help. May set Code44.

“Scan” and/or Voltmeter will read an oxygen
sensor output less than 300 mv (.3v). Check for
low regulated fuel pressure or water in fuel. A
lean exhaust, with an oxygen sensor output fixed
above 800 mv (.8v), will be a contaminated sensor,
usually silicone. This may also seta Code 45.
System toorich (Low Air/Fuel Ratio)

Idle speed too low. “Scan” counts usually above
80. System obviously rich and may exhibit black

- -smoke exhaust.
“Scan” tool and/or Voltmeter will read an oxygen

sensor signal fixed above 800 mv (.8v).

Check:

- Highfuel pressure

- Injector leaking or sticking

Throttle Body - Remove IAC and inspect bore for
foreign material or evidence of IAC valve
dragging the bore.

Refer to “Rough, Unstable, Incorrect Idle or

‘Stalling” in Symptomsin Section “B”.
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@ ® ENGINEIDLING AT NORMAL
OPERATING TEMPERATURE.
e NOTERPMINPARKOR NEUTRAL.

I e

LA AN\ gl [} I

Il |
IDLE RPM, NO INCREASE IDLE RPM , INCREASE
|
Rl -
1
) 1 I
| S
IS _I
@ ® |GNITION ""OFF". I
® DISCONNECTIACVALVE HARNESS. SEE FACINGPAGE " DIAGNOSTIC AIDS -,
® |GNITION ""ON", ENGINE STOPPED.
® GROUND DIAGNOSTICTEST TERMINAL.
o CONNECTA TEST LIGHT BETWEEN EACHIAC
HARNESS CONNECTOR TERMINAL AND GROUND.
™ ) ]
NO LIGHTS, ONE OR @ LIGHT STEADY OR
MORE CIRCUITS. FLASHING ALL CIRQUITS.
' L
CHECK FOR OPENOR SHORTTO FAULTY 1AC CONNECTION
GROUND INCIRCUITWITH NOLIGHT. OR IAC VAL\E.

| o |

FAULTY ECMCONN. | REPLACEIACVALVE |
OR ECM. AND ECM.
CLEAR CODES AND CONFIRM ""CLOSEDLOOP" OPERATION AND NO "'SERVICE ENGINE SOON"" LIGHT. * 10-15-86

7§ 3151-6E
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SECTION C3

EVAPORATIVE EMISSION CONTROL SYSTEM (EECS)

CONTENTS
VISUAL CHECK OF CANISTER sseeses ane C3-3

GENERAL DESCRIPTION eeoeecceoeoee nne C3-1
PLJRPOSE EEEEEEEEEENEEENEEEEEEEEER C3_1
PURGE VALVE OPERATION-2.0L TURBO .« €3-1
EVAPORATIVESYSTEM2.8L eceeeseeees C3-1
EVAPORATIVESYSTEM3.0L/3.8L/3.8LT .. C3-2
OPERATION ¢ e s eesveeocccnscccssecse C3-2
TANK PRESSURE CONTROLVALVE  se e« s C3-2
RESULTS OF INCORRECTOPERATION «¢eee C3-3

DIAGNOSIS ¢« seescoscscoscscss nos ses C3-3
CANISTER PURGESOLENOID ceeeeeeeee C3-3

GENERAL DESCRIPTION
PURPOSE

The basic Evaporative Emission Control System
(EECS) used on all vehicles is the charcoal canister
storage method. This method transfers fuel vapor from
the fuel tank to an activated carbon (charcoal) storage
device (canister)to hold the vapors when the vehicle is
not operating. When the engine is running, the fuel
vapor is purged from the carbon element by intake air
flow and consumed in the normal combustion process.

PURGE VALVE OPERATION
2.0L TURBO Vin "M"

The purge valve isan integral part of the canister
(Figure C3-2). When the engine is running, manifold
vacuum is supplied to the top of the purge valve
(Control Vacuum Signal) which lifts the valve
diaphragm and opensthe valve. The lower tube on the
purge valve (PCV tube) is connected to a timed port
above the throttle valve. The rate of purge is
controlled through this port by throttle location.

EVAPORATIVE SYSTEM 2.8L Vin “W”

Gasoline vapors from the fuel tank flow into the
tube labeled tak. These vapors are absorbed into
the carbon. Any liquidfuel goes intoareservoir in the
bottom of the canister to protect the integrity of the
carbon bed above (Figure C3-1). The canister is
purged (by ECM control) when the engine is running
above idle speed. Ambient air is allowed into the
canister through the air tube in the top. The air mixes
with the vapor and the mixture is drawn into the
intake manifold.

FUNCTIONAL TEST OF FUEL VAPOR

CAN'S-I-ER'Z-OL-FURBO eeeessccscoe C3‘3
ON'CARSERVICE ©0 000000000000 Hoooo0o o C3'4

FUELVAPOR CANISTER cecoevcses

LI I Ck4

CANISTERPURGESOLENOID eceecsseee €3-4™
CONTROLVALVE «cevecescce neces 1es C3-4
CANISTERHOSES eccceoccccccccesss C3-4
PARTSINFORMATION ececececcesesess n C3-4

d

\\\\\

W\\N

2-28-86

E] TANK TUBE E:I LQUID FUEL AREA

El INLETAIR E VAPOR STORAGE AREA

| PURGE TUBE E PURGE SOLENOID

*75 3164-6€

Figure€3-1 - InvertedFunction Vap

or Canister »

With Encapsulated Purge Solenoid 2.81Vin“W*

PRI 2 s
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1 PURGEVALVE 4 VAPORFROM

2 CONTROL VACUUM FUEL TANK
SIGNAL 5 AIR INLET/DRAIN

3 PCVTUBE TUBE 65 2930-6E

S

N
N\
N

S
N

5\\\\\\\\\\\\\\\\&}\\\\\\\\\\\\\\\‘2
NN M NN NN

EONNNA\NINEN] N NNXN\\N\H
I 1 | PURGETUBE I I | vaPOR FROMFUEL
ra—
E SOLENOID +75 3141-6E

igure C3-2- Fuel Vapor Canister 2.0L Turbo Vin "M"

EVAPORATIVE SYSTEM 3.0L Vin "L", 3.8L Vin
”3"”, &3.8L Turbo Vin " 7"

Gasoline vapors from the fuel tank flow into the
tube labeled tank (Figure C3-3). These vapors are
absorbed into the carbon. The canister is purged (by
ECM control) when the engine is running above idle
speed. Air is drawn into the canister through the
filter at the bottom. The air mixes with the vapor and
the mixture isdrawn into the intake manifold.

OPERATION

:The'ECM operates a solenoid valve (encapsulated
on the 2:8L-& 3.CL and non-encapsulated on the 3.8L
& 3.8L Turbo), which controls vacuum to,the purge
valve in the charcoal canister. Under cold engine or
idle conditions, the solenoid is turned on by the ECM,
which closes the valve and blocks vacuum to the
canister purge valve.

FigureC3-3 - Vapor Canister - A,C,H, & N Series
With Encapsulated Solenoid 3.0L Vin "L"
with Non-Encapsulated Solenoid 3.8L Vin "3"
& 3.8L TurboVin " 7"

The ECM turns "OFF" the solenoid valve and
allows purge when:
¢ Engine iswarm
e® After the engine has been running a specified
time.
Above a specified road speed.
Above a specifiedthrottle opening.

TANK PRESSURE CONTROL VALVE
2.8L Vin "W”

The Fuel Tank Pressure Control Valve is a spring
biased diaphragm valve, normally closed, (Figure C3-
4). When the vapor pressure in the fuel tank exceeds
6.0 kPa the valve will open allowing the vapors to vent
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1 DIAPHRAGM

2 VENT RESTRICTION

3 CONTROL VACUUM TUBE

4 TUBE TO FUEL TANK 10-1-85

5 TUBE TO CANISTER *§S 2971-6E

‘igure C3-4 - Fuel Tank Pressure Control Valve 2.8L

to the canister and then be purged. When the tank
pressure drops sufficiently the tank pressure control
valve will close, thus keeping the vapors in the fuel
tank.

RESULTS OF INCORRECT OPERATION

® Poor idle, stalling and poor driveability can be
caused by:
Inoperative purge solenoid
Damaged-canister
. = Hoses split, cracked and, or not connected to
the proper tubes.

® FEvidence of fuel loss or fuel vapor odor can be
caused by:

- Liquid fuel leaking from fuel lines.

- Crackedordamaged canister

Disconnected, misrouted, kinked, deteriorated
or damaged vapor hoses, or control hoses.

If the solenoid is open, or is not receiving power,
the canister will purge to the intake manifold. This
may allow extra fuel atidle or during warm-up, which
may cause rough or unstable idle, or too rich operation
during warm-up.

75 3244-6E

ig. C3-5- Canister &Solenoid Service- 2.8L Vin "W"

DIAGNOSIS
CANISTER PURGE SOLENOID

The canister purge solenoid operation iscovered in
CHART C-3atthe end of this section.

VISUAL CHECK OF CANISTER

® Crackedordamaged, replace canister.

® Fuel leaking from bottom of canister (3.0L; 3.8L;
& 3.8L Turbo), replace canister and check hoses
and hose routings.

® Check filter at bottom of canister (3.0L, 3.8L, &
3.8L Turbo) If dirty, plugged, or damaged, replace
filter.

FUNCTIONAL TEST OF
FUEL VAPOR CANISTER 2.0L TURBO Vin”M?*

Purging of the canister is controlled by a canister-
mounted purge valve, and throttle valve position.
Manifold vacuum opens the purge valve, allowing
vapors to purge through the purge line whenever the
engine isrunningabove idle.

Apply a length of hose to the lower tube of purge
valve, and attempt to blow through it. (Figure C3-2)
Little or no air should pass into the canister. (Asmall
amount of air will pass if the canister has a constant
purge hole).
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With hand vacuum pump, apply vacuum (15"Hg.
r 51 kPa) through the control valve tube (upper tube).
f the diaphragm holds vacuum, again try to blow
hrough the hose connected to the lower tube while
-acuum is still being applied. An increased flow of air
should be observed. If not, the canister must be
eplaced.

ON-CAR SERVICE

‘UEL VAPOR CANISTER

. ¢« Remove or Disconnect

1. Hosesfrom canister. Mark hosesto install on
new canister.
2. Canister.

E Install or Connect

1. Canister asremoved.
2. Hoses. Make sure connections are correct.

CANISTER PURGE SOLENOID
(FIG.C3-6)

«+| Remove or Disconnect

1. Negative battery cable.
2. Electrical connector and hoses from solenoid.
3. Solenoidfrom canister.

Install or Connect

¥
)§

1. Solenoid.
2. Hosesand electrical connector on solenoid.
3. Negative battery cable

CONTROL VALVE

Remove or Disconnect

1. Hosesfrom valve. Mark hoses to install on
new valve.
2. Valve.

Install or Connect

1. Valveasremoved.
2. Hoses. Make sure connections are correct.

CANISTER HOSES

Refer to Vehicle Emission Control Information
Label for routing of canister hoses. When replacing
hoses, use 6148M or itsequivalent.

PARTS INFORMATION

PART NAME GROUP
Canister,Fuel Vapor ssumse ssssssse see se » 3.130
Solenoid, Fuel VVapor Canister Purge «wsswss 3.140
Valve, Tank Pressure Control wauwe se saans 3.140

CANISTER

5 CAMRES connecTon |
?.: CRRTER AROESOPENOID 45 0662-6E

Figure C3-6 - Canister Purge Solenoid - 3.8L
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iy
1/

7
]
Bl
) ™.
e —
E Throttle Body E Vapor Restriction Purge Solenoid Assembly
) Pressure/ Vacuum Relief _ .
Vapor Canister Vented Fuel Filler Cap u Purge Line
6 ; 4-21-86
Fuel Tank 6 | Fuel Tank Pressure Control Valve |9 Airinlet 753364.6F
Figure C3-7 - EvaporativeEmissions Control System Schematic - 2.8L Vin "W

6
N
Y
/S S
Throttle Body D Fuel Tank j Check Valve -Turbo Only
Vapor Restriction 6] Solenoid Assembly
Purge On/ Off *65 29966

Vapor Canister
FigureC3-8 - Evaporative Emissions Control System Schematic - 3.8L Vin "3" & 3.8L Turbo Vin "7
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X =)

YN L

[/ = .
[1] Throttie Body E Vapor Restriction _GJ g0|en0ci)d¢%5ﬁmb|y

urgeOn

2| Vapor Canister Pressure/Vacuum Relief [77] 1o pcv
o Vented Fuel Filler Cap

Fuel Tank *65 2005-6E

Figure C3-9 - Evaporative Emissions Control System Schematic - 3.0L Vin “L”
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CHART C-3

CANISTER PURGE VALVE CHECK
2.8L ""A" SERIES (PORT)

@ ¢ [GNITION “ON” ENGINE STOPPED.
® AT THE SOLENOID, APPLY VACUUM ~
(10" HgOR34kPa) TO THROTTLE BODY SIDE.

ABLE TO GET 10" HgOR UNABLETO GET 10" Hg OR
34 kPa OF VACUUM. 34 kPa OF VACUUM.
¢ VACUUM SHOULD DROP. o CONNECT TEST LIGHT BETWEEN HARNESS TERMINALS.
DOES IT? ¢ TEST LIGHT SHOULDLIGHT.
DOESIT?

NO YES NO. YES
' I . |
¢ DISCONNECT SOLENOID NO TROUBLE PROBE EACH FAULTY SOLENOID
ELECTRICAL CONNECTOR. FOUND. * | TERMINALWITH CONNECTIONOR
® VACUUM SHOULD DROP. ATESTLIGHTTO SOLENOID.
DOESIT? GROUND.

|
| | 1 I

YES NO LIGHT ""ON'" ONE LIGHT "ON"BOTH NO LIGHT
CKT428 CHECK HOSES. IF OPEN CKT 428 OR REPAIR SHORT TO OPENCKT 39
SHORTEDTO OK, REPLACE FAULTY ECM. VOLTAGE INCKT 428
GROUND OR PURGE SOLENQID
FAULTY ECM.

11-17-86
CLEAR CODES AND CONFIRM ""CLOSED LOOP' OPERATION AND NO "'SERVICE ENGINE SOON"* LIGHT. *76 3165

PO e oms ot oo me
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— TO CANISTER
> — VACUUMFROM
T THROTTLE BODY
CANISTER

PURGE
SOLENOID w&

N.C.

A L. |

[ ——
l— 639 PNK/BL ——8_o—

428 DK.GRN/YEL —| a3 0/ I '

ECM

~s

ECM/SOL
FUSE ~
6-30-86
-21-86 4S 0149-6EA
CHART C-3

CANISTER PURGE VALVE CHECK
3.0L “N” SERIES
3.8L"A, C &H" SERIES
3.8L TURBO “G" SERIES (PORT)

Canister purge is controlled by a solenoid that allows manifold vacuum to purge the canister when
energized. The ECM supplies aground to energize the solenoid (purge ""ON").
If the diagnostic test terminal is grounded with the engine stopped or the following is met with the engine

Circuit Description:

runningthe purge solenoid isenergized (purge "ON").
® Enginerun time after start more than 1 minute.
® Coolanttemperature above 80°C (176°F).
® Vehicle speed above 5 mph (8km/h).
® Throttle off idle. TPS signal above .75volt.

Test Description: Step numbers refer to step

numbers ondiagnostic chart.

1. Checks to see if the solenoid is opened or closed.
The solenoid is normally de-energized in this step,
so it should be closed.

2. Completes functional check by grounding test
terminal. This should normally energize the 5.
solenoid and allow the vacuum to drop (purge on).

3. Checksfor open,or shorted solenoidcircuit.

4. Checks to see if ECM control circuit or solenoid is
at fault.

Solenoid coil resistance must measure more than
20 ohms. Lessresistance will cause early failure of
the ECM. Using an ohmmeter, check the purge
solenoid, coolant fan relay resistance before
installing a replacement ECM, because they could
cause failure of the purge circuit.

Checks to see If short to voltage damaged original
ECM.
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1 ) ¢ IGNITION"ON". ENGINE STOPPED.
¢ ATTHESQOLENOID, APPLY 10” VACUUMTO
THROTTLE BODY SIDE OF PURGE SOLENQID.

3.8L

CHART C-3

CANISTER PURGE VALVE CHECK
3.0L “N” SERIES

"A, C& H" SERIES

3.8L TURBO "'G'* SERIES (PORT)

I

| ABLE TO GET 10 vacuum. |
! 107 vacuum. |

@[O GROUND DIAGNOSTICTERMINAL.
1

+ NOTEVACUUM. |
DROPS

I
NO TROUBLE FOUND.

INGDRGPI

¢ DISCONNECT
SOLENOID.

L |
( D ® PROBE EACHHARNESS
CONNECTORTERMINAL WiTH
ATEST LIGHT TO GROUND.

1

UNABLETO GET 10* YACUUM. (NOTE: THISIS NORMALON A~
SOLENOIDTHAT HAS A BUILT-INBLEED. CHECK PORTED
|__\./ACUUM SOURCE. IFOK, CONTINUEWITH CHART.

ol

E

DISCONNECT PURGE SOLENOID.

'

| NOLIGHT

®

GROUND DIAG-
NOSTIC TERMINAL

® CHECK CKT 428 FOR SHORT
TO GND. IF CKT.428ISNOT
SHORTED TO GND, ITISA
FAULTY ECM. SEE **

| - | 1
LIGHT ON ONE NO LIGHT | uGHTBOTH NOLIGHT LIGHT
TE:‘M'"A" s 7 TERMINALS CHECK CKT 428 & ® IF ADRIVEABILITY COM-
— F :
CONNECTATEST | | REPAIROPEN | | REPAIR SHORT 639 FOR OPEN :amoilﬂs&:::bv‘:g
11~uT BETAIEEN CKT 639. TO VOLTAGE IN NO TROUBLE FOUND
HARNESS TERM- CKT428.
INALS AANDB. I 1
@ REPEAT TESTUSING | [ ot oPEN —
, . [ cHECK RESISTANCE REPAIR
ACROSS SOLENOID
NO LIGHT LiGHT | TERMINALS. SHOULD
- ] | BE 20 OHMS OR MORE.
CHECK FOROPEN CKT 428 . IFCKT ~, FAULTY SOLENOID] =
428 NOT OPEN, CHECK RESISTANCE
ACROSS SOLENOID TERMINALS. NOT OK m
| SHOULDBE 20 OHMIS OR MORE. |
. REPLACE SOLENOID LOOSE ECM CONNECTIONS
. AND ECM. ORFAULTY ECM**
NOTOK |- '
REPLACE BOTH FAULTY ECM
SOLENOID ANDECM. | | CONNECTOR
. _ TERMINAL "A3"
ORECM.
** \otE;
BEFORE REPLACING ECM USE OHMMETER AND CHECK RESISTANCE
OF EACH ECM CONTROLLEDRELAY AND SOLENOID COIL.
SEE ECM WRINGDIAGRAM FOR COIL TERMINAL IDENTIFICATION
FOR SOLENOID(S) AND RELAY(S) TOBE CHECKED.
REPLACEANY RELAY OR SOLENOID IF THE COIL
RESISTANCE MEASURESLESS THAN 20 OHMS.
7-21-86

CLEAR CODES AND CONFIRM ""CLOSED LOOP'* OPERATIONAND NO "SERVICE ENGINE SOON™* LIGHT.

75 3780-61
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SECTION C4B

IGNITIONSYSTEM/EST (DISTRIBUTORLESSC3I)
3.0L, 3.8L AND 3.8L TURBO

CONTENTS

GENERAL DESCRIPTION  assssssssssssss C4B-1
SYSTEM IDENTIFICATION sssssssssssns C4B-1
SYSTEM COMPONENTS swsusssssssssss C4B-2

IgnitioNCoilS sasssssssssssnnunnsn C4B-2
C3IModule  sssssssssssssszzssss C4B-2
CamshaftSensor(3.8L) ssssssnnsnnns C4B-2
CrankshaftSensor ssssssssssssssss C4B-3
Combination Sensor “Sync-Pulse” (3.0L) C4B-4
Electronic Control Module (ECM) s s sss C4B-4
Electronic Spark Control (ESC) swsss==s C4B-5
ElectronicSpark Timing (EST) swwssss C4B-5

DIAGNOSIS sue see 10 nnece nosces sesese C4B-5

ON-CARSERVICE

He oo NHe Ne 00O OOCO HNEOGOOGEO C4B'6

GENERAL DESCRIPTION

The Computer Controlled Coil Ignition System
(C3D) is an ignition system that does not use the
conventional distributor and coil. The ignition system
consistsof three ignition coils, a (C3I) ignition module,
Camshaft Sensor (3.8L), and Crankshaft Sensor
(Combination Sensor on 3.0L applications) as well as
the related connecting wires and the EST (Electronic
Spark Timing) portion of the ECM.

Adistributorless ignition system, such as this one,
uses a “waste spark” method of spark distribution.
Each cylinder is paired with the cylinder that is
opposite it (1-4,2-5, 36). The spark occurs
simultaneously in the cylinder coming up on the
compression stroke and in the cylinder coming up on
the exhaust stroke.

The cylinder on the exhaust stroke requires very
little of the available energy to fire the spark plug.
The remaining energy will be used as required by the
cylinder on the compression stroke. The same process
isrepeated when the cylinders reverse roles.

It is possible for one plug to fire even though the
spark plug lead from the same coil is disconnected
from the other spark plug. The disconnected spark
plug lead acts as one plate of a capacitor, with the
engine being the other plate. These two “capacitor
plates” are charged as a current surge (spark) jumps
across the gap of the connected spark plug. The
“plates” are then discharged as the secondary energy
isdissipated in anoscillating current across the gap of
the spark plug still connected. Because of the
direction of current flow in the primary winding and
thus in the secondary winding, one plug will fire from
the center electrode to the side electrode while the
other will fire from sideelectrode to center electrode.

IGNITIONCOIL(TYPED) swssssssssssnsnss C4B-6
C3I MODULE(TYPEI) sasssssssssssnnsns C4B-6
IGNITIONCOIL (TYPEI) wwssssssssssss C4B-6
C3I MODULE(TYPEH) wassssssnnnnnnns C4B-6
CRANKSHAFTSENSOR EEEEEEEEEEEEEERTSR C4B7 )
CAMSHAFT SENSOR (3.8L NON-TURBO) . C4B-8
CAMSHAFT POSITION SENSOR

(3-8LTURBOONLY) EEEEEEEEEEEEENETSR C4B_8
CAMSHAFT POSITION SENSOR DRIVE

ASSEMBLY (3.8L. TURBOONLY). swssss C4B-8
CAMSHAFT SENSOR TIMING

(3.8LTURBOONLY) sssssssssssnnns C4B-8

PARTSINFORMATION ssssssssssssnnnns C4B-9

These systems utilize the EST signal from the
ECM, asdodistributor ignition systems equipped with
EST, to control spark timing.

Under 400 rpm, the C3I module controls spark
timing and the ECM operates the injectors in the
simultaneous mode. Over 400 rpm, the ECM controls
spark timing (EST) and on 3.8L applications the
injectors operate in the Sequential Fuel Injection
mode (SFI).

Ignition timing is calculated and controlled by the
ECM using the followinginputs:

e Crankshaftposition

Camshaft position (3.8L) N
Engine speed (rpm)

Engine coolant (CTS) and induction air temp.
(MAT)

Amount of air entering the intake (MAF)

Throttle position (TPS)

ESC signal (Knock Retard)

Park/Neutral state (P/N)

Vehicle speed (YSS)

SYSTEM IDENTIFICATION

Two style Module/Coil assemblies are used;
“TYPE I” and “TYPE II”. These can be identified
easily by the positioning of the coil towers (Figure

C4-1). The sensors and wiring harness, with the
following exception, are interchangeable between
both types.

The CKT 939fuse is used to provide a low current
source to module terminal “M, providing power for
the sensors, ignition coils and internal module
circuitry for “Type II” systems. On “Type |”
applications, a separate current source through the
CKT 439 fuse to module terminal “P” is used to power
the'ignition coils.

— nrToee e ©
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@
®
@
®
Lid
@
TYPEI  TYPEII
MODULE/ COIL ASSEMBLY
6-20-85
6S 2925-6E

FigureC4-1 - Module/Coil Type Identification

[1] TORX SCREWS (6)3 N-m (27 LB. IN.)

C*l MODULE
[ 3] IGNITION COIL ASSEMBLY 7S 3611-6E

Figure C4-2 - Ignition Coilsand Module Type |

(1] NUTS (6) 4-5 N-m i @
— (40 LBS. IN.) _ ;
" [2] cs mobpuLe
3] 1eNimion cois (3) GS 0472-6E

FigureC4-3 - Ignition Coils and Module Typell

SYSTEM COMPONENTS
Ignition Coils

On “Type |” applications, three twin tower
ignition coils are combined into a single coil pack unit.
This unit is mounted to the C3I module (Figure C4-2).
Each coil provides the spark for two plugs
simultaneously (waste spark distribution), however
all three coils must be replaced as a unit.

On “Type II” applications, three separate coils are
mounted to the C3I module (Figure C4-3). Each coil
provides the spark for two plugs simultaneously
(waste spark distribution) and each coil can be
replaced separately.

C31 Module

The Ignition Module monitors the Cam
(sync-pulse on 3.0L) and the Crank signals. This
information is passed on to the ECM so that correct
spark and fuel injector timing can be maintained
during all driving conditions. During cranking, it
monitors the Cam Signal or “sync pulse” to begin the
ignition firing sequence. Below 400 rpm, the module
controls spark advance by triggering each of the three
coils at a pre-determined interval based on engine
speed only. Above 400 rpm, the ECM controls the
spark timing (EST) and compensates for all driving
conditions. The C3I module must receive a Cam (syne-
pulse on 3.0L) and then a Crank Signal in that order
to enable the engine to start.

The C31 module is not repairable. When a module
is replaced, the coil(s) must be transferred to the new
module (SeeFigure C4-2and C4-3).

Camshaft Sensor
(3.8L)

The Cam Sensor (Figure C4-4 and C46 is located
on the timing cover behind the water pump, near the
camshaft sprocket. On 3.8L Turbo applications, the
Cam Sensor is operated by a interrupter shaft which is
driven by the camshaft (Figure C4-7).

GS 0473
FigureC4-4 - Camshaft Sensor (3.8L)
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As the camshaft sprocket turns, a magnet
mounted on it (Figure C4-5) activates the “hall-effect”
switch in the Cam Sensor. On the 3.8L Turbo, the
Cam Sensor is activated as the interrupter rotates
with it’s cam driven shaft and passes between the
magnet and “hall-effect” switch. When the *hall-
effect” switch isactivated, it grounds the signal line to
the C3I module, pulling the crank signal line’s applied
voltage low. This is interpreted as a Cam Signal
(“Synchronization-Pulse”). Because of the way the
signal is created, by the crank sensor, the signal
circuit is always either at a high or low voltage
(square wave signal). While the camshaft sprocket
continues to turn, the “hall-effect” switch turns off as
the magnetic field passes the Cam Sensor resulting in
one signal each time the camshaft makes one
revolution. The Cam Signal is created as piston #1
and #4 reach approximately 25° after top dead center.
It is then used by the C3I module to begin the ignition
coil firing sequence starting with the #3/6 coil. The
firing sequence begins with this coil because piston #86
IS now at the correct position in the compression
stroke for the spark plugs to be fired. This Cam
Signal, which actually represents camshaft position
due to the sensor’s mounting location, is also used by
the ECM to properly time it’s Sequential Fuel
Injection operation.

Both the Crank Sensor and Cam Sensor signals
must be received by the C3I module for the engine to
start. On 3.8L applications, when the Cam Signal is
not received from the C3I module by the ECM
Terminal “A-117, fuel injection is simultaneous rather
than sequentially times and a Code 41 will be set.

If a Code 41 is present and the engine will start
and run, the fault is in CKT 630, (CKT 951 on 3.8L
Turbo), the C31 module or the ECM and the C3I
module will determine the ignition timing. If the fault
is in the CAM Sensor Circuit, the Cam Sensor or the
Cam Signal portion of the C3I module, Code 41 may
also be present but the engine will not start, since the
C3I module cannot determine the position of the
number one piston.

GS 0474

FigureC4-5 - Camshaft Sensor Magnet(3.8L)

GS 0475
igure C4-6 - Camshaft and CrankshaftSensor (3.8L)

Crankshaft Sensor

The Crank Sensor (Figure C4-6 and C4-7) and
Combination Sensor on 3.0L applications (Figure
C4-8) is mounted in a pedestal on the front of the
engine near the harmonic balaner. The sensor is a
“hall-effect” switch which depends on a metal
interrupter ring, mounted on the balancer (Figure C 4
9), to activate it. Windows in the interrupter activate
the “hall-effect” switch as they provide a path for the
magnetic field between the switch’s transducer and
it’s magnet. When the “hall-effect” switch is
activated, it grounds the signal line to the C31 module,
pulling the crank signal line’s applied voltage low,
whichisinterpreted asa Crank Signal. Because of the
way the signal by the Crank Sensor is created, the
signal circuit is always either at a high or low voltage
(square wave signal) and three signal pulses are
created during each crankshaft revolution. This
signal issued by the C3I module to create a Reference
Signal which is also a “square wave" signal similar to
the crank signal. The Reference Signal is used to
calculate engine rpm and crankshaft position by the
ECM. A misadjusted sensor or bent interrupter ring
could cause rubbing of the sensor resulting in
potential driveability problems such as rough idle,
poor performance or a no startcondition.

NOTICE: Failure to have the correct clearance will
damage the sensor.

The Crank Sensor is not adjustable for ignition
timing but positioning of the interrupter ring is very
important. A clearance of .025 of an inch is required
on either side of the interrupter ring. (See Crankshaft
Sensor - Adjust).
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A Crank Sensor that is damaged due to
mispositioning or abent interrupterring, canresultin
a hesitation, sag, stumble, or dieseling condition. To
determine if the Crank Sensor could be at fault,
“Scan” engine rpm, while driving the vehicle. An
erratic display indicates that a proper reference pulse
has not been received by the ECM, which may be the
result of a malfunctioning crank sensor.

[3] CRANKSHAFTSENSOR
[2] CAMSHAFT POSITION SENSOR
[3] CAMSHAFT SENSOR INTERRUPTER &
SHAFT ASSEMBLY 4S8 0981-6EA

FigureC4-7 - Camshaft and CrankshaftSensor
(3.8L Turbo)

[1] craNK SENSOR CONN
[2] cRANK SENSOR

[3] A/c COMPRESSOR 6S 2944-6E

Figure C4-8 - Combination Sensor - 3.0L

[1] HARMONIC BALANCER
(CRANKSHAFT PULLEY)

[2] INTERRUPTER RING (1)
C4-9 - HarmonicBalancer(3.8L)

GS0476B0

Combination Sensor “ Sync-Pulse”
(3.0L)

Sincethe 3.0L is a simultaneously injected engine,
it does not require an actual Cam signal. Instead, it
utilizes a “sync-pulse” signal from its combination
sensor (Figure C4-8) at a rate of once per each
crankshaft revolution. The combination sensor is
activated and controls its signal line(s) in the same
way the crankshaft sensor on the 3.8L does. The only
difference is the “sync-pulse” portion of the sensor,
which serves the same purpose as the Cam Sensor on
the 3.8L relative to ignition operation. That is, it
begins the ignition coil firing sequence starting with
the #3/6 ignition coil.

ElectronicControl Module(ECI\/\I)

The ECM is responsible for maintaining proper
spark and fuel injection timing for all driving
conditions.

To provide optimum driveability and emissions,
the ECM monitors input signals from the’ following
components in calculating Electronic Spark Timing
(EST):
¢ Ignition Module

Throttle Position Sensor
Vehicle Speed Sensor

¢ Coolant Temperature Sensor

e Manifold Air Temperature Sensor
e MassAir Flow Sensor =« -

® Park/Neutral Switch

¢ ESC Module

)

°
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E GS 047780

C4-10 - Crankshaft Sensor

Under 400 rpm, the ECM will start injector timing
(simultaneous) as soon as the C3I module receives a
cam signal, synchronizes the spark and produces a
reference signal for the ECM to calculate the fuel
ignition timing. The C3I module controls the spark
timing during this period. Over 400 rpm, the ECM
controls timing (EST) and on 3.8L applications, also
changes the mode of fuel injection to sequential,
providing a Cam Signal is received.

Electronic Spark Control (ESC)

The ESC system is comprised of a Detonation
sensor and an ESC module. The ECM monitors the
ESC signal CKT (457) to determine when engine
detonation occurs.

As long as the ESC module is sending a voltage
signal (8 to 10 volts) to the ECM (no detonation
detected by the ESC sensor) the ECM provides normal
spark advance.

When the knock sensor detects detonation, the
ESC module turns “OFF”the circuit to the ECM and
the voltage at ECM terminal “B7” drops to 0 volts.
The ECM then retards EST to reduce detonation.
Retarded timing can also be a result of excessive valve
lifter, pushrod or other mechanical engine or
transmission noise.

Electronic Spark Timing (EST)

This system uses the same EST to ECM circuits
that distributor type ignition systems with EST use.
Following is a brief description for each of the EST
circuitsandthe 3.8L Cam Signal CKT (630).
® Reference (CKT 430)

This provides the ECM with rpm and crankshaft

position information from the C3I module. The

C3I module receives the signal from the Crank

Sensor’s “hall-effect” switch. (See Crankshaft

Sensor).

This signal will either be high or low depending on
the position of the interrupter ring. This high-low
signal is used to trigger the C3I module for
ignition operation and by the ECM to calculate
fuel injection timing. Both the Cam and Crank
Sensor signals must be received by the C31 module
in order for a reference signal to be produced on
CKT 430. A loss of the reference signal would
prevent the engine from running.

® Bv-Pass Signal (CKT 424)
At about 400 rpm, the ECM applies 5 volts to this
circuit to switch spark timing control from the G31
module to the ECM.
An open or grounded by-pass circuit will set a
Code 42 and result in the engine operating in a
back-up ignition timing mode (module timing) at
a calculated timing value. This may cause poor
performance and reduced fuel economy.

e EST Signal (CKT 423)
The C3I module sends a reference signal to the
ECM when the engine is cranking. While the
engine is under 400 rpm,the C3I module controls
the ignition timing. When the engine speed
exceeds 400 rpm, the ECM applies 5 volts to the
bypass line to switch the timing to ECM control
(EST).
An openor ground in the EST circuit will stall the
engine and set a Code 42. The engine can be re-
started but will operate in a back-up ignition
timing mode (module timing) at a calculated
timing value. This may cause poor performance
and reduced fuel economy.

¢ Cam Signal (CKT 630
The ECM uses this signal to determine the
position of the #1 piston in it’scompression stroke.
This signal is used by the ECM to calculate the
sequential fuel injection (SFI) mode of operation.
Aloss of this signal will set a Code 41. If the Cam
signal is lost while the engine is running the fuel
injection system will shift to the simultaneous
injection mode of operation, and the engine will
continue to run. The engine can be re-started but
will continue to run in the simultaneous mode as
long asthe faultispresent.

DIAGNOSIS

If the engine cranks but will not run or
immediately stalls, CHART A-3 must be used to
determine if the failure isin the C3I system or the fuel
system.

If either a Code 41 or 42 is set, the appropriate
code chart must be used for diagnosis.

If the symptom is “Engine Miss” and the C3I
system is suspected, CHART C-4F will provide a
systematic diagnostic procedure.
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ON-CAR SERVICE

> ¢| Install or Connect

Coil and connectors to ignition module.

6 torx screwstorque to 3Nm (271b. in.)

Nuts and washers securingassembly to bracket.
Plug wires.

14-wayconnector to module.

Negative battery cable.

O~ WNPR

6S 2694-6E
C4-11 - C31 Module & Coil Assembly (Typel)

IGNITIONCOIL (TYPE I)

Remove or Disconnect

1. Negative battery cable. [T ELECTRONIC COIL AND MODULE ASM.
2. Sparkplug wires. 65 2693.6€ 1|
3. 6torxscrews securing coil to ignition module. C4-12 - €31 Module & Coil Assembly (Type If)

4. Tiltcoil assembly back.

5. Coil to module connectors.
6. Coilassembly. IGNITION COIL (TYPE II)

4] Install or Connect +-+| Removeor Disconnect

1. Coil assembly and connectors. 1. Negative battery cable.
2. 6torxscrews torque to 3Nm (27 Ib. in.) g Spark plug wires.
4

3. Sparkplug wires Tworetaining nuts.
4. Negative battery cable Coil.
5. Note lead colorsor mark for reassembly.

»«| Install or Connect

C31 MODULE (TYPEI) 1. Coil.
) 2. Tworetaining nuts torque to 4.5N-m (40 1b. in.).
++} Remove or Disconnect 3. Sparkplug wires.
1. Negative battery cable. 4. Negative battery cable.
2. 14-way connector atignition module.
3. Sparkplugwires at coil assembly. C31 MODULE (TYPE )
4. Nuts and washers (4) securing ignition module _
assembly to bracket. «+] Remove or Disconnect
5. 6 torx screws securing coil assembly to ignition 17 Negative battery cable.
module. 2. 14-way connector at C3T module.
6. Note lead colorsor mark for reassembly. 3. Spark plug wires at coil assembly.
7. Disconnect connectors between coil and ignition 4 Nuts and washers (4) securing C31 module
module. assembly to bracket.

8. Ignition module. C3I module assembly.

5.
6. Retaining nuts (6)securingcoilsto C3I module.



«|Install or Connect

1. Coilsand retaining nuts (8) to C31 module torque

to 4.5N.M (401b. in.).
2. C8I'module assembly.

3. Nuts and washers (4) securing assembly to

bracket.
4. Plug wires.
5. 14-way connector to C3I module.
6. Negativebattery cable.

CRANKSHAFT SENSOR

@Remove or Disconnect
1. (“"N” Series Only)

lower wheelhouse to engine compartment bolt.
Disconnectcrank sensorharness connector.

wn

interrupterisaligned with the crank sensor.

4. Loosen the pinch bolt on the sensor pedestal until

the sensor isfreetoslide in the pedestal.
Removethe pedestal to engine mounting bolts.

oo

asaunit.

- Remove right side lower
engine compartment filler panel and the right

Rotate the harmonic balancer, using a 28mm

socket and pull handle, until any window in the

While manipulating the sensor within the
pedestal, carefully remove the sensor and pedestal

1. TOOLJ 36179
2. CRANKSHAFT HARMONIC BALANCER ASSY.
A. INTERRUPTER RING .
3. CRANKSHAFT POSITION SENSOR ASSY.
““A. SENSOR
B. DEFLECTOR
C. PEDESTAL

4. PINCHBOLT G5 0464-80

FigureC4-13 - Crankshaft Sensor Adjustment

~

Install or Connect

1.

2.

until the sensor is free toslide'in the pedestal.
Verify that the window in the interrupter is still: »
properly positioned and. mstall sensor ard =

Loosen the pinch bolt on the new sensorpedestal' Q ‘

1
N

pedestal as a unit while makmg sure that the

interrupter ring isaligned wihin the proper slot.
Install pedestal to engine mounting bolts and
torque to 30 N-m €22 1bs, ft),

(“N” Series Only) - Replacelower wheelhouge fo
engine compartment bolt and reinstall right lower
filler panel.

.Inspect

Rotate harmonic balancer, using a 28mm socket
and pull handle, until the interrupter ring(s) fills
the sensor slot(s) and edge of interrupter window
is aligned with edge of the deflector on the
pedestal.

Insert adjustment tool (536179o0r equivalent) into
the gap between sensor and interrupter on each
side of interrupter ring.

If gage will not-slidé past”
sensor on either side of interrupter ring, the'-

sensor is out of adjustment or interrupter ring is**

bent. This clearance should be checked at three
positions around the outer interruptor ring,
approximately 120" apart. (NOTE:If found out of
adjustment, the sensor should be removed and
inspected for potential damage. See sensor
removal and installation.

3 Adjust
e

1.

3

Loosen the pinch bolt on sensor pedestal and
insert adjustment tool (J-36179 or equivalent) into
the gap between sensor and interrupter on each
side of interrupter ring. (FigureC4-13)

Be sure that interrupter is sandwiched between
blades of adjustment tool and both blades are
properly inserted into sensor slot.

Torque sensor retaining pinch bolt to 3.4 N-m (30
Ibs. in) while maintaining light pressure on sensor
against gage and interrupter ring. This clearance
should be checked again, at three positions around
the interrupter ring, approximately 120° apart. If
interrupter ring contacts sensor at any point
during harmonic balancer rotation, the
interrupter ring has excessive runout and must be
replaced.
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AMSHAFT SENSOR
3.8LNon-Turbo)

-9 Remove or Disconnect

, Negative battery cable.

. - Camshaft Sensor attachingbolt.
. Camshaft Sensor Connector.

. Camshaft Sensor.

Elnstall or Connect

. Camshaft Sensor

. Camshaft Sensor Connector.

. Camshaft Sensor attaching bolt torque to 8.5 N-M
(75lb. in.).
Negative battery cable.

AMSHAFT POSITION SENSOR
3.8L TURBO ONLY)

If only the Camshaft Sensor needs replacing, it is
ot necessary to remove the entire drive assembly
rom the engine. The sensor isreplaceable separately.

g Removeor Disconnect

Negative battery cable.

Ignition module 14way connector.
Sparkplug wires at coil assembly.
Ignition module bracket assembly.
Sensor 3-way connector.

2 screwssecuring sensor.

[ .
h s < N h -

Ellnstall orConnect

Position sensor as removed
2 serews
3-way connector.

TN e e e -
- . : 4 s b N

Ignition module bracket assembly.
Sparkplug wires.
Ignition module 14-way connector.
Negative battery cable.
CAMSHAFT POSITION SENSOR
DRIVEASSEMBLY
:3.8L TURBO ONLY)

«+| Remove or Disconnect

i. Follow steps 1-6 of Cam Sensor removal
procedure.

2. Note position of slot in rotating vane.

3. BOLT securingdrive assembly in engine.

4. Camshaft Sensor drive assembly.

+¢]Install or Connect

L. The Cam Sensor drive assembly with the rotating
vane slot facint the power steering pump (toward
the drivers side of engine) when installed in the
engine with #1 cylinder T.D.C. on the
compression stroke.

Install bolt and washer.

Install sensor onto drive assembly and tighten
both attaching screws.

4. Time Camshaft Sensor using the following
procedure:

A

wn

JUMPER WIRE
T0—1°¢ ¢ T0
cAM—{B B y———IGNITION
ENSOR__ Ab—0 MODULE
SENSOR
3-WAY DIGITAL
CONNECTOR VOLTMETER
e -
=
4S 1001-6E
FigureC4-14 - Camshaft Sensor Adjustment
(3.8L Turbo Only)
CAMSHAFT SENSOR TIMING
(3.8L TURBO ONLY)

Adjust

Thisadjustment does not effectspark timing.

1. Remove #1 spark plug and rotate engine until #1
cylinder comesup on compression stroke.

2. Mark harmonic balancer and rotate engine to 25°
after T.D.C.

3. Remove plug wires from coil assembly.

4. Using weatherpack removal tool 5-28742-A or
equivalent, remove Terminal “B” of sensor 3-way
connector on the module side.

5. Probe terminal B of 3-way connector by installing
ajumper into “B” and reconnecting wire removed
tojumper wire.

6. Connect a voltmeter between jumper wire and
ground. SeeFigure C4-14.

7. Key on, engine stopped.

8. Rotate camshaft sensor counterclockwise until the
sensor switchjust closes. This is indicated by the
voltage reading going from high 5-12 volts to a low
voltage 0-2 volts. The low voltage indicates the
switch is closed.

9. Tightenretaining bolt.

10. Reinstall plug wires and plug.

11. Remove jumper wire and reinstall wire into
Terminal “B”.
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PARTS INFORMATION

PARTNAME GROUP

Sensor. CrankshaftPoSition s s s s s ssssssssss2.383

Pulley. EngineCrankshaft sssssssssssnsus 0.646

CO“. Ignition SEEEEEEEEEEEEEEEEEEEEEEER 2.170

MOdUIe. Ignition SEEEEEEEEEEEEEEEEEEEEER 2.170

Sensor. Camshaft PositioN s ssssssssnnnusue2.381

Magnet. Cam Sensor (OnCam Sprocket) « « « = « 2.383 ~
Gasket. Ignition Module and Coil s s s s s ssss222.170 h
Sensor. With Drive. Camshaft POSItion « « » s » 2.381

O-ring, On CamShaft SenSOF Shaﬂ EEEEEEEEEE 2363

Screw. Camshaft Sensor Cap s s s sas s s s = = u s 8.906

Screw. Coil toIgnitionModule = s s s s s sssssxx8.906
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8 WAY INJECTOR 15A INJ/FUEL ECM
HARNESS CONNECTOR 639 "?{M" RLEL o
[ 6 & | PNiBLK tIeN i JinectorDrivERs
€31 HARNESS CONNECTOR H 846 RLI/VEL c12 ——,
; FRONT VIEW ‘ i 7
N G 845 BLK/WHT
BO00000 « 0000000 F 844 BLK/RED
c 843 BLK/PNK
B 842 BLK/GRN —
assompnsy
A 841 BLK
coiLs |
= o wm wy
“TYPEI" A |- a23wHT
| = E‘>9i“-q IGNITION IE
-
, - " E)\VW ,' 430 PPL/WHT -
! “BLK = ~— 453 BLK/RED B3 REFERENCE LOW
booc - — 121 WHT 1. P.TACH LEAD {GROUND)
r— -1 RANK _ CRANK SENSOR
5 > SIGNAL 643 BLUAWHT CONN. (FRONT VIEW)
| E r 642 BLK/YEL BLACK)
I 3 1 = 1ov+ — 641 BLKLT GRN
L “GRN/ |
g L _|>fsu( ® oM EULLS | A11 |— CAM SIGNAL
— = SIGNAL — 633BRN/WHT FOR "SFI*
r==1 | 632 BLK/PNK
i SBll ¢ = — 839 PNK/BLK ——@/\8—
- 3
- I CITFUSE
II - “ BLY/ g/'_ 1oV [ 631YEL :
* >BLK = — 439 PNK/BLK — 9/ \S—
L‘. — FEHEGEE CAM SERSOR CONN. * 36 3504-61
SECONDARY  PRIMARY WINDING (FRONT VIEW) (GRAY) 8-05-86

CHART C-4F-1

€31 MISFIRE AT IDLE
3.0L “N“ SERIES _
3.8L"A, C&H" SERIES
3.8L TURBO “G” SERIES (PORT)

Circuit Description:

Test Description:

The C31 uses a waste spark method of spark distribution. In this type of ignition system the ignition module
triggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1 cylinder ison the
compression stroke at the same time #4 isonthe exhaust stroke, resulting in a lower energy requirement to fire
#4 sparkplug. Thisleavesthe remaining high voltage to fire #1 spark plug.

Step numbers refer to step

numberson diagnostic chart.

1

2.

If the "misfire" complaint exists under load only,
the diagnostic chart on page 2 must be used.
Engine rpm should drop approximately equally on
allplug leads.

A spark tester such as a ST-125 must be used
because it is essential to verify adequate available
secondary voltage at the spark plug. (25,000
volts.).

3. By grounding the opposite plug lead of the affected

coil, a faulty spark plug (extremely high
resistance) may be detected.

If ignition coils are carbon tracked, the coil tower
spark plug wire nipples may be damaged.

By switching a normally operating coil into the
position of the malfunctioning one, a
determination can be made as to fault being the
coil or C3I module.
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CHART C-4F-1
ZD ® IF ENGINE MISFIRES UNDER LOAD ONLY, SEE CHART C-4F-2, C3| MISARE AT DLE
® ENGINE IDLINGAT NORMAL OPERATING TEMP, DISCONNECTIAC, 30L "N" SEREES
® MOMENTARILY DISCONNECT EACH SPARK PLUG LEAD, USING ' =
INSULATED PLEERS, WHILE OBSERVING ENGINE RPM. SEE CAUTIONY 3.8L"A, C&H" SERIES
® ALL PLUG LEANS) SHOULDRESULTINAN RPMDROP. DIDTHEY? 3.8LTURBO "G" SERIES (PORT)
|
—
o] [1e:]
_ : i S
:2) # IGNTION OFF, INSTALL SPARK TESTER (ST-125) J-26792 OR EQUIVALENT ' SEE "ROUGH, UNSTABLE OR INCORRECTIDLE
ON PLUGLEAD{$) WHICH DIDNOT RESULT INRPM DROP. | OR STALLING” IN SYMPTOMS SECTION B.

® SPARK SHOULDJUMP TESTER GAP WHILE CRANKING ENGINE. DOESIT?

.!_ﬂ_

_YES
1
@ITGN ITION OFF, GROUND THE OPPOSITE PLUG CHECK FOR;
LEAD OF THE AFFECTED COILAT SPARK PLUG. - FAULTY, WORN OR DAMAGED SPARK PLUG(S)
©® SPARK SHOULD JUMP TESTER GAP WHILE - PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
I CRANKING ENGINE. DOES IT? IF SPARK PLUGS CHECK OUT OK, SEE 'CUTS OUT,
1 ) . MISSES' INSYMPTOMS SECTIONS,

| NO YES

n 1
©® CHECK THE RESISTANCE OF EACH PLUG WIRE OF THE COIL rREPLACE THE SPARK PLUGFOR THE LEADWHICHWAS$
WHICH DID NOT FIRE THE SPARK TESTER. JUMPERED TO GROUND. IFMISFIRE IS STILL PRESENT,
©® WIRE RESISTANCE SHOULD BE LESS THAN 30,000 OHMS EACH 1 START MISFIRE TEST AGAIN AT STEP #5451 -
AND WIRES SHOULD NOT BE GROUNDED. ARE WIRES OK?

5
YES " m

:4-.) ® REMOVE COIL RETAININGNUTS AND REMOVE COILS. REPLACE
1 $ SOILS SHQULD BE FREE OF CARBON TRACKING. ARE THEY? LFAULTY WIRE(S)
YES - '
i B .
:'3) ¢ SWITCH A NORMALLY OPERATINGCOIL WITH THE I FAULTY IGNITION COIL. ALSO CHECKFOR
COILFROMPROBLEMCYLINDER. FAULTY PLUGWIRE CONNECTIONSAND

® SPARK SHOULD JUMP TESTER GAP AT PROBLEM | WIRE NIPPLES FOR CARBON TRACKING.
CYLINDER WHILE CRANKING ENGINE. DIDIT? : T

YES
ORIGINAL IGNITION FAULTY C3|
, COILISFAULTY MODULE

*CAUTION: When handling secondary spark plug leadswith engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

79IMEEHE
CLEAR CODES AND CONFIRM ""CLOSED LOOP"* OPERATION AND NO "'SERVICE ENGINE SOON' LIGHT.
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15A INJ/FUEL
8 WAY INJECTOR ECM
HARNESS CONNECTOR B £a9 "BM" FUSE;-l-G--h-I-; :
"6 B T Tt INJECTOR DRIVERS
. a1 HARNESS CONNECTOR H e =
N _ G 845 BLK/WHT o«
FOO000D © DOLEELG F 844 BLKRED o
[S 843 BLK/PNK o
B 842 BLK/GRN - o
A 841 BLK - o
coiLs .l 1
e s ~TYPEI” | 423 WHT EST )
| =d= SYUWel  iniTiON
| | MODULE — 424 TAN/BLK BYPASS
1 I o — 430 PPUWHT REFERENCE HIGH
v 1 ZBLK = — 453 BLK/RED REFERENCE LOW
: : - e J— 121 WHT I.P. TACH LEAD CRANK SENSOR (GROUND)
5 r 1>>EI.LI.' SIGNAL |LF_I— 643BLUMWHT CONN. (FRONT VIEW)
r — 642 BLK/YEL ey
| I . = — 641 BLKLT GRN
L .l>' BLK ./' o 630BLK — L= = | El CAM SIGNAL
== L 633BRN/WHT FOR "SFI"
r==1 L 632 BLK/PNK
3 13 Sillg — 839 PNK/BLK ——@e\S—
| 3 ” I B C3IFUSE
= BLU/ 631 YEL
: L‘ 2 BLK [ 439 PNK/BLK %
SECOND:RY ) g ECM FUSE CAM SENISOR CONN. 7S 3504-6t
PRIMARY WINDING (FRONT VIEW) (GRAY) 8-05-86

Circuit Description:

Test Description:
numbers ondiagnosticchart.

1 If the "misfire’' complaint exists at idle only, the 4.

CHART C-4F-2

C31 MISFIRE UNDER LOAD

3.0L “N" SERIES
3.8L"A, C & H" SERIES
3.8L TURBO “G" SERIES (PORT)

The C3I uses a waste spark method of spark distribution. In this type of ignition system the ignition module
triggers the #1/4 coil pair resulting inboth #1 and #4 spark plugs firingatthe sametime. #1 cylinder isonthe
compressionstroke at the same time #4 ison the exhaust stroke, resulting in a lower energy requirement to fire
#4 spark plug. Thisleaves the remaining high voltage to fire #1 spark plug.

Step numbers refer to step 3.

diagnostic chart on page 1must be used. A spark
tester such as a ST-125 must be used because it is
essential to verify adequate available secondary
voltage at the spark plug. (25,000 volts). Spark
should jump the tester gap on all 6 leads.: This
simulatesa "'load"* condition.

By groundingthe opposite plug lead of the affected
coil, a faulty spark plug (extremely high
resistance) may be detected.

If ignition coils are carbon tracked, the coil tower
spark plug wire nipples may be damaged.

By switching a normally operating coil into the
position of the malfunctioning one, a
determination can be made as to fault being the
coil or C31 module. .
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2

®IF ENGINE MISFIRESAT IDLEONLY, SEE PAGE 1

® IGNITION"OFF".

¢ DISCONNECT ONE SPARK PLUG LEADAT A TIME AND,
INSTALLSPARK TESTER (ST-125) J-26792 OR EQUIVALENT.

©® OBSERVE SPARKTESTERWITH ENGINE IDLING. REPEAT

® SPARK SHOULDJUMP TESTER GAP ON ALL LEADSWITH
ENGINEIDLING. DID/T? SEE CAUTIONW

CHART C-4F-2

C31 MISFIRE UNDER LOAD
3.0L “N” SERIES
3.8L "A, C & H” SERIES

[ ]

¢IGNITION OFF  GROUND THE OPPOSITE PLUG

LEAD OF THE AFFECTED COIL AT SPARK PLUG.
¢ SPARK SHOULDJUMP TESTER GAP WHILE
CRANKING ENGINE. DOES 1T/

YES
J

CHECK FOR;
- FAULTY, WORN OR CRACKED SPARKPLUG(S)
-+ PLUG FOULING DUE TO ENGINEMECHANICALFAULT.
IF SPARK PLUGS CHECK OUT OK, SEE "'CUTS OUT,
MISSES' INSYMPTOMS SECTION B.

o]

¢ CHECK THE RESISTANCEOF EACH PLUG WIRE OF THE COIL
WHICH DID NOT HRE THE SPARK TESTER.

# WIRE RESISTANCESHOULD BE LESSTHAN 30,000 OHMS EACH
AND WIRES SHOULD NOT BE GROUNDED. ARE WIRES OW

YES

REPLACE THE SPARK PLUG FORTHE LEADWHICH
WAS JUMPERED TO GROUND. IFMISFIRE IS STILL
PRESENT, START MISFIRE TEST AGAIN AT STEP ##1 _

¢ REMOVE COIL RETAININGNUTS AND REMOVE COILS.
¢ COILS SHOULDBE FREE OF CARBON TRACKING. ARE THEY?

REPLACE
FAULTY WIRE (S)

YES

0 SWITCH A NORMALLY OPERATING COIL

WITH THE COIL FROMPROBLEMCYLINDER.
@ REPEATTEST #1 ON PROBLEMCYLINDER.
¢ SPARK SHOULDJUMP TESTER GAPWITH

ENGINEIDLING. DIDIT?
[ ]

FAULTY IGNITIONCOIL. ALSO CHECK FOR
FAULTY PLUGWIRE CONNECTIONS AND
WIRE NIPPLES FOR CARBON TRACKING.

[

ORIGINALIGNITION
COILISFAULTY

FAULTYC? 1
MODULE

*CAUTION; When handling secondary spark plug leadswith engine running,
insulated pliers must be used and care exercisedto preventa possible electrical shock.

7-10-86

CLEAR CODES AND CONFIRM'CLOSED LOOP' OPERATIONAND NO 'SERVICE ENGINE SOON' LIGHT. 7§ 3767-6E
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SECTION C5A
ELECTRONIC SPARK CONTROL (ESC) SYSTEM - 3.0L, 3.8L &3.8L TURBO
CONTENTS
GENERAL DESCRIPTION sassassssssssssass C5A:1  ON-CARSERVICE eeeeosecscseos nneesss C5A-1
PURPOSE EEEEEEEEEEEEEEEENEEEEEEEE CSA-1 SEN%R EEEEEENEEEEEESENEEEEEEEEEER c5A'1
OPERATION sasssssssssssssssnnsnns C5A-1 ESCMODULE eeeevees meosace nnesess C5A-1
DIAGNOSIS wasssssssssssssssnsnnsnss C5A-1

GENERAL DESCRIPTION
PURPOSE

Varying octane levels can cause excessive
detonation under certain load conditions. To aid in
controlling combustion detonation, an Electronic
Spark Control System (ESC) is used.

The ESC system is comprised of a knock sensor
and an ESC module.

OPERATION

The ESC system has two major components:

o ESCModule

° Knock Sensor

The Knock sensor's purpose is to detect detonation
from the engine. The sensor is mounted near the
intake manifold at the rear of the engine.

As long as the ESC module is sending a voltage
signal (8 to 10 volts) to the ECM (no detonation
detected by the ESC sensor) the ECM provides normal
spark advance.

When the sensor detects detonation, the module
turns ""OFF""the circuit to the ECM and the voltage at
ECM terminal “B7” drops to 0 volts. The ECM then
retards EST as much as 20° to reduce detonation.
This happens fast and frequently enough that if
looking at this signal with a DVM, you won't see 0
volts, but an average voltage somewhat less than
what is normal with no detonation.

A loss of the Detonation sensor signal or a loss of
ground at ESC module would cause the signal at the
ECM to remain high. This condition would result in
the ECM controlling EST as if no detonation were
occuring. The EST would not be retarded, and
detonation could become severe enough under heavy
engine load conditions to result in pre-ignition and
potential engine damage.

Lossof the ESC signal to the ECM would cause the
ECM to constantly retard EST. This could result in
sluggish performance and cause a Code 43 to set.

PARTSINFORMATION ® 0000000 EHOCO HEGOO CS\A-Z

GS0469 BO

Figure €5-1 - ESC Module
DIAGNOSIS

See CHART C-5 for diagnosis of ESC System.
ON-CAR SERVICE
SENSOR

Remove or Disconnect

1. Negative battery cable.
2. ESCwiring harness connector from sensor.
3. Sensorfromengine block.

I-»T-'I Install or Connect
w_»

1. Sensor into engine block. Apply thread sealer,
such as soft sealing tape, to the ESC sensor
threads.

2. Wiringharness connector to the sensor.

3. Negative battery cable.

ESC MODULE

Refer to Figure C5-1 for module location

Remove or Disconnect

FSC module connector
Attaching screws
ESC module

WN R
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[1] DETONATIONSENSOR +¢]Install or Connect

1. ESC module
2. Attachingscrews
3. ESC module connector

PARTS INFORMATION
PART NAME GROUP

Sensor, ESC Detonation sassnnnnnnnnn 3.682
Module, Elect. SparkCont wwssssuss=ss 2.383
Bracket, Elect. Spark Cont Module senns 2.383

GS 0468 BO

Figure€5-2 -~ Knock Sensor
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TO MAF
| SONSOR ! ECM
g A IGN.
YEL/BLK 457
Bsc == - 157 — sionar
MODULE [ = BLK/WHT 450
= D
— e DK. BLU. 496
_J
9-8-86
6-26-86 75 3520-6E

CHART C-5

ELECTRONIC SPARK CONTROL (ESC)
3.0L "N" SERIES
3.8L"A,C&H" SERIES
3.8LTURBO "G" SERIES (PORT)
Circuit Description:

The ESC system is comprised of a knock sensor and an ESC module.

As long as the ESC module is sending a voltage signal (8to 10 volts) to the ECM (no detonation detected by
the ESC sensor) the ECM provides normal spark advance.

When the sensor detects detonation, the module turns ""OFF""the circuit to the ECM and the voltage at ECM
terminal “B7” drops to O volts. The ECM then retards EST as much as 20° to reduce detonation. This happens
fast and frequently enough that if looking at this signal with a DVM, you won't see 0 volts, but an average
voltage somewhat less than what is normal with no detonation.

A loss of the knock sensor signal or a loss of ground at ESC module would cause the signal at the ECM to
remain high. This condition would result in the ECM controlling EST as if no detonation were occuring. The
EST would not be retarded, and detonation could become severe enough under heavy engine load conditions to
resultin pre-ignition and potential engine damage.

Loss of the ESC signal to the ECM would cause the ECM to constantly retard EST. This could result in
sluggish performance and cause a Code 43 to set.

Test Description: Step numbers refer to step
numbersondiagnosticchart.
1. Tests ESC system's ability to detect detonation

4. Checks for proper voltage output (measured on
A/C scale) of knock sensor. Low or no voltage
would indicate an open circuit to terminal "'E"or

2.

3.

and retard the ignition timing.

By disconnecting the ESC module, the ECM
monitors a low voltage at terminal “B7” and
should retard the ignition timing.

After approximately 4 seconds, the “Service
Engine Soon™ light will come "ON'" and Code 43
will be stored.

faulty sensor.

Checks to see ifconstant retard is due to a faulty
knock sensor or module, or if a false voltage signal
is being transmitted on the wire from the knock
sensor by induction from an adjacent wire, such as
a spark plug wire, ignition wire, etc. Reroute wires
asnecessary.
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=)

)

¢ CHECK FOR OVERHEATING, EGR MALFUNCTION, MECHANICAL
ENGINE NOISE, ETC. PRIOR TO USING THIS CHART.

¢ "SCAN” (OLDPA3) KNOCK SIGNAL.

¢ ENGINE RUNNINGABOUT 1500RPMAND AT NORMAL

OPERATING TEMPERATURE.

¢ TRANSMISSION INPARK OR NEUTRAL.

¢ TAP ENGINE BLOCKIN AREA OF KNOCK SENSOR AND CHECK
FORRPMDROP AND NOTE DISPLAY.

¢ DISPLAYED KNOCK SIGNAL SHOULD INCREASE AND ENGINE
SPEED SHOULD DECREASE. DID THEY?

CHART C-5

ELECTRONIC SPARK CONTROL

(ESC)
3.0L "N” SERIES
3.8L "A, C& H" SERIES

3.8L TURBO "“G"” SERIES (PORT)

NO FROMCODE 43 CHART

0 "SCAN™ RPM.

® RUN ENGINEAT ABOUT 1500 RPMAND DISCONNECTESC MODULE.
¢ DISPLAYED RPMSHOULD DECREASE. DIDIT?

Iy

NO

¢ EXEEDIAGNOSHITS.. D COME ON AFTER 4 SECONDS. DIDIT?
®”SES” LIGHT SHOULD COME ON AFTER 4 SECONDS. DID IT?

NO

1

¢ IGNITION ON, ENGINE
STOPPED.

¢ CHECK VOLTAGE FROM
ESC HARNESSTERMINAL
*C” TO GROUND.

¢ VOLTAGE SHOULDBE
LESSTHAN 2VOLTS. ISIT?

YES

® |GNITION "OFF", REMOVE
TERMINAL"E" FROM ESC MOD.
CONNECTOR.

* INSTALLA JUMPERWIRE INTO
TERM.”E” CONNECTOR CAVITY
AND CONNECT TO SENSOR LEAD.

* WITH ENGINE RUNNING 1800RPM,
DISCONNECTJUMPER WIRE.

¢ DISPLAYED ENGINERPM SHOULD

INCREASE. DIDIT?
YES NO 1 :
1 1 | 1 1
© CHECK VOLTAGE OPEN YES NO
AT ECM CKT | |
TERMINAL"8-77, 457. ROUTING OF POOR
*VOLTAGE KNOCK SENSOR CONNECTION
SHOULDBELESS LEADIS TOO CLOSE OR FAULTY
THAN 2 VOLTS. TO HIGH CURRENT ESC MODULE
ISIT? LEADS OR KNOCK
! . SENSOR ISFAULTY.
YES NO
1
POOR CONNECTION CKT4571S
AT ECMTERM. “B-7° | | SHORTED TO
OR FAULTY ECM. VOLTAGE.

YES

SYSTEMIS
FUNCTIONING
PROPERLY.

YES
¥

© ENGINE AT 2000 RPM .PLACEDVOM
SELECTOR IN AC VOLTS POSITION.

¢ CHECK VOLTAGE BETWEENESC
HARNESSTERMS. ""E" AND D"

@ VOLTAGE SHOULD BE OVER 80 MV
(.080 VOLTS) AC AT 2000RPM £

100RPM. ISIT?
|
NO YES
1
CHECK CKT 496 FOR FAULTY ESC
OPEN OR SHORT TO CONNECTION
GROUND, AND CKT OR MODULE.

450 FOR OPEN. IF
CKTSARE OK, IT'S
FAULTY SENSOR
CONNECTION OR
SENSOR.

CLEAR ALL CODES AND CONFIRM “CLOSEDLOOP"* OPERATIONAND NO "SERVICE ENGINE $OON” LIGHT 75, 30216

9-8-86

bro—oo00cooos o 200
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SECTION C7A

EXHAUST GAS RECIRCULATION (EGR) SYSTEM
2.0L TURBO, 3.0L, 3.8L &3.8L TURBO

CONTENTS
GENERAL DESCRIPTION e esessssascccss . C7A-1 RESULTS OF INCORRECTOPERATION «.+. C7A-2
PURPOSE EEEESSSEESESEEEEEEEEEEEEER C7A-1 ON‘CARSERV'CE #0000 HO OO OSP ECOOOOGOOONOSOO C7A-2
OPERATION SEEEEESEEEESENEEEEEEEEEER C7A'1 EGRVALVE...00...00.........0.... C7A-2

EGRCONTROL eececcoecsce nnesscsse C7A-1
EGRVALVE IDENTIFICATION assssssnns C7A-1
PORTEGRVALVE IIIIIIIIIIIIIIIII..C7A-2
DIAGNOSIS ceeccccccccscscscccssssses C7A-2

GENERAL DESCRIPTION
PURPOSE

The EGR system is used to lower NOx (oxides of
nitrogen) emission levels caused by high combustion
temperature. It does this by decreasing combustion
temperature.

The main element of the system is the EGR valve
operated by vacuum and mounted on the intake
manifold.

The EGR valve feeds small amounts of exhaust
gas back Into the combustion chamber as shown in
Figure C7-1.

E] INTAKE AIR "

‘(a]eer VACUUM PORT
" 48 0001-6E

Flgure C7-1 - Exhaust Gas Reclrculatlon

o [i] EGR VALVE
) AUST GAs

OPERATION

... The EGR valw is opened by manifold vacuum to
let exhaust 'gas flow into the intake manifold. The
exhaust #as then maves with the air/fuel mixture int
the combustion chamber. If too much exhaust gas
enters, combustion will not occur. For this reason,
very little exhaust gas is allowed to pass through the

ECR CONTROL SOLENOID LI SO N N B N C7A’3
EGR FILTER REPLACEMENT seeeee neoss CIA-3
PARTSINFORMATION e00ccs000cee0se0oo C7A‘3

valve, especially at idle. The EGR valve is usually
open, under the following conditions:

¢ Warm engine operation
® Above idle speed

The amount of exhaust gas recirculated is
controlled by variations in vacuum and the EGR
vacuum control solenoid.

EGR CONTROL

Toregulate EGR flow, an ECM controlled solenoid
is used in the vacuum line. The ECM uses
information from the following sensors to regulate the
solenoid:
® Coolanttemperature
® Throttle position (TPS)
® MassAir Flow (MAF)

The EGR vacuum control has a vacuum solenoid
that uses “pulse width modulation”. This means the
ECM turns the solenoid on and off many times a
second and varies the amount of on time (“pulse
width”) to vary the amount of EGR.

A diagnostic switch is part of the control and
monitors vacuum to the EGR valve. This switch will
trigger a “Service Engine Soon” light, and set a Code
32intheeventof a vacuum circuit failure.

EGR VALVE IDENTIFICATION, (Figure €7-2)

® Port EGR valves have no |dent|f|cat|on stamped
after the part number.

® Negative backpressure EGR valves WI|| have an
“N” stamped on the top side of the valve after the
part number.

® Positive backpressure EGR valves will have a “P”
stamped on the top side of the valve, after the part
number.

When replacing an EGR valve, always check for

correct part number in the parts catalog or

supplementalbulletin.
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3fa]1]2]1

{1_| ASSEMBLY PLANT CODE
[Z] PART NUMBER
(3] DATEBULLT

4] LOOK HERE FOR LETTER
P = POSITIVE BACK PRESSURE
N = NEGATIVE BACK PRE
BLANK = PORTED VAr_vr:'g‘g‘l"{l?"ia'6E

Figure C7-2 - EGR Valve Identification

PORT EGR VALVE

The port EGR valve (Figure C7-3) is controlled by
a flexible diaphragm which is spring loaded to hold
the valve closed. Ported vacuum applied to the top side
of the diaphragm overcomes the spring pressure and
opens the valve in the exhaust gas port. This allows
exhaust gas to be pulled into the intake manifold and
enter the engine cylinders.

° 5 . ‘ N
EGR VALVE (5] DIAPHRAGM

7]
[2] ExHAUSTGAS VALVEOPEN
(3]
(4]

INTAKE AIR VALVECLOSED

VACUUMPORT [8] SPRING
. 4s 053661

FigureC7-3 - Port EGRValve

DIAGNOSIS

Diagnosisof the EGR system is covered in CHART C-7
at the end of this section.

RESULTS OF INCORRECT
EGR SYSTEM OPERATION

Too much EGR flow at idle, cruise, or cold
operation, any of the following conditions may occur:

Engine stops after cold start.

Engine stopsat idle after deceleration.

Car surgesduringcruise.

Roughidle.

Too little or no EGR flow allows combustion
temperatures to get too high. Thiscould cause:

¢ Sparkknock (detonation).

¢ Engineoverheating.

¢ Emission test failure.

ON-CAR SERVICE

EGR VALVE

«+] Remove or Disconnect

1. EGR valve vacuum tube at valve.(Figure C7-4 for
3.8L).

2. Bolts.

3. EGR valve from manifold (Figure C7-4 for
3.0L,3.8L, 3.8L Turbo, or Figure C7-5 for 2.0L
Turbo)

{4] NUT, TORQUE 20 N-m
(15 FT.LBS.)

STUD
6] INTAKE MANIFOLD
4s 1009-6E

FigureC7-4 - EGRValve 3.0L, 3.8L & 3.8L Turbo

Inspect
4. EGR Manifold Passage

If EGR passages in the inlet manifold indicate
excessive build-up of deposits, the passages should
be cleaned. Care should be taken to ensure that all
loose particles are completely removed to prevent
them from clogging the EGR valve or from being
ingested into the engine.

Do not wash EGR valve in solvents or
degreaser -- permanent damage to valve
diaphragm may result. Also, sand blasting of the
valve is not recommended since this can affect the
operation of the valve.

EGR VALVE
GASKET

18] cLavp
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AN
|:| GASKET

7S 3180-6E
igureC7-5- EGR To Manifold Mount's - 2.0L (Turbo)

[ EGR VALVE ASM

Clean

5. With a wire wheel, buff the exhaust deposits from
he mounting surface and around the valve.

6. Look for exhaust deposits in the valve outlet.
Remove deposit build-up with a screwdriver.

7. Clean mounting surfaces of intake manifold and
valve assembly.

|-N-| Install or Connect
[ S

1. EGRvalve using new gasket.
2. Boltsandtighten to 18N.m (14ft. Ibs.)
3. Vacuum line to valve

EGR CONTROL SOLENOID

Remove or Disconnect

1. Negative battery cable.

2. Electrical connector at solenoid (Figure C7-4,
C7-6).

3. Vacuum hoses.

4. Nutand solenoid.

++] Install or Connect

1. Solenoidand bracket, tighten nut to 24N.m (17 ft.
Ibs.).

2. Vacuum hoses

3. Electrical connector

4. Negative battery cable

EGR FILTER REPLACEMENT

3.0L, 3.8L, & 3.8L Turbo

1. Graspand pull filter off with a rocking motion.

2. Install new filter. SeeFigure C7-7.

¢ Push new filter on making sure cut-out for wires is
properly aligned, ...

I EGR VALVE CONTROL ASSEMBLY

68 2703-6E

Figure C7-6 - EGR Vacuum Control - 3.8L “A,C, & H"
and 3.8L Turbo "G" SERIES

PARTS INFORMATION

PARTS NAME GROUP

VaIVe, EGR SEEEEEEEEEEEEEEEEEER 3.670
GaSket,EGRVaIVe lllllllllllllllllll3.680
Control, EGRVacuum suwssssssssssssss 3.670

6 ' ‘ [2]
a

1

e

EI VACUUM CONNECTOR FROM SOURCE ]

g VACUUMCONNECTORTO EGR VALVE’

5-3-85 *6S 2687-6E |

Figure C7-7 - EGR Control Solenoid (3.0L & 3.8L)
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PORTED ECM

JOEGRVALVE VACUUM ASSEMBLY IGN. C
ittt E"-“""""-_'; CONSTANT
! EGR | INTERNAL -
I SOLENOID i BLEED FUSE
| D T3
' | | LETTERS

— i UNDER
: | g | RETAINERAT b
. d | BACKOF CONN
i N.O. g CONNECTOR T :
E | 439 PNK/BLK
. EGR /
: DIAGNOSTIC VENT FILTER }— 471 BLGRN E9 —
i VACUUM -] _
! SWITCH F— ss7euatey - o1 W —12v =
: CONTROL CIRCUITRY o
' ™ BLKWHT 1 12
| EGRCONTROL SOLENOID ASSEMBLY 1 . 7513}6%_22
e o o i v o o o o — m e S = Y N e e A WP e D e ==

2.0L (Turbo) "J" SERIES

CHART C-7

EXHAUSTGASRECIRCULATION (EGR) CHECK
3.0L "N" SERIES, 3.8L "A, C & H" SERIES

3.8L TURBO “G"” SERIES & 2.0L TURBO "J” SERIES (PORT)

Circuit Description:

The EGR valve is opened by manifold vacuum, to let exhaust gas flow into the intake manifold. The
exhaust gas then moves with the air/fuel mixture into the combustion chamber. If too much exhaust gas enters,
combustion will not occur. For this reason, very little exhaust gas is allowed to pass through the valve,
especially atidle. The EGR valve is, usually, open under the following conditions:

¢ Warm engine operation

® Aboveidle speed

The amount of exhaust gas recirculated is controlled by variations in vacuum and the EGR vacuum control
solenoid.

Test Description: Step numbers refer to the

numbered steps on the diagnosticchart.

1.Checks for a sticking EGR valve. If sticking,
remove and examine valve to determine whether it

can be cleaned, or must replaced. A sticking EGR
valve will most likely cause a rough idle condition.
2. Checks for plugged EGR passages. |f passages are

plugged, the engine may have severe detonation on
acceleration.

[ @~ TOEGRVALVE
L o MANIFOLD ECM
— b Ir_'_'> VACUUM ASSEMBLY IGN. ¢
-' HA
e S
! 0 SOLENOID I BLEED FUSE
1 7 N.C. . .
, 20 { LETIERS
i 1
: | e ! RETAINERAT P
! : | BACKOF CONN
| N.O. . g CONNECTOR T -
i ‘ O} B39 puKLC
T E
i kS ) A . .
I IDI\?IS:‘U%SJIC' . VENTFILTER — 435 GRY —- — —
! SWITCH < 932 (3.8L) PPLWHT MV —12v =
v CONTROL CIRCUITRY 1 :
! n . N . —— . D BLK/ q .OL 20,
| forcontaoLsoLenom AsseveLY  Lorld \07) WHT = ceominr 65 om0t

3.0L“N" SERIES- 3.8L"A, C, & H" SERIES - 3.8L TURBO "G" SERIES
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CHART C-7

EXHAUSTGASRECIRCULATION (EGR) CHECK
3.0L "N” SERIES
3.8L"A, C&H" SERIES
3.8LTURBO "“G" SERIES
2.0LTURBO “J" SERIES (PORT)

ASSUMES NO CODE 32 ISSTOREDFOR EGRVALVE. MAKE PHYSICAL INSPECTION OF EGR VACUUM HOSE FOR RESTRICTIONS. __

S~

@ ® IGNITION “OFF"~,
¢ PUSH UP ON UNDERSIDE OF EGR DIAPHRAGM THEN RELEASE
AND WATCH FOR A FIRM CLOSING OF THE VALVE .

1
LSTICKING opzn—!
. P
@ o EMGIMEIDLING. AN OR REPLACE EGR
e APPLY 10" OF VACUUM TO THE VE AS NECESSARY.

EGR DIAPHRAGMAND NOTE ANY
CHANGE IN IDLE SMOOTHNESS.

| IDLE ROUGHENS | CHANGE I
i

EGR VALVE 0K, NO N OR REPLACE EGR
PROBLEM FOUND. 'E AS NECESSARY.

CLEAR CODESAND CONFIRM "CLOSEDLOOP * OPERATIONAND NO "SERVICE ENGINE SOON" LIGHT.

9-18-85
45 0902-6E
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SECTION C8
TRANSMISSION/TRANSAXLE CONVERTER CLUTCH (TCC) SYSTEM
CONTENTS

GENERAL DESCRIPTION s¢¢ 2e su¢ saasnnnn C8-1
PURPOSE
OPERATION 9 e EEEC N oo N0 o EHNEO EEETR C8-l

Results of Incorrect Operation ssassss C81

@00 000000000000 N00sORGSS c8'1

GENERAL DESCRIPTION
PURPOSE

The Transmission Converter Clutch (TCC)
System uses a solenoid operated valve in the
automatic transmission to couple the engine flywheel
to the output shaft of the transmission thru the torque
converter. This reduces the slippage losses in the
converter, increasing fuel economy.

OPERATION

For the converter clutch to apply, two conditions

must be met:

® Internal transmission fluid pressure must be
correct. For information on internal transmission
operation, see Section*7A”. This section will cover
only the electrical operation of the TCC system.

® The ECM grounds a switch internally to turn on a
solenoid in the transmission. This moves a check
ball, which will allow the converter clutch to
apply, if the hydraulic pressure is correct, as
described above.
The ECM controls the TCC apply solenoid by

looking at several sensors:

e Vehicle Speed Sensor (VSS). Speed must be above
acertain value before the clutch canapply.

e Coolant Temperature Sensor. Engine must be
warmed up before clutch can apply.

® Throttle Position Sensor (TPS)., After the
converter clutch applies, the ECM uses the
information from the TPS to release the clutch
when the car is accelerating or decelerating at a
certain rate.

® Gear Switch. 440-T4 transaxles use a 3rd & 4th
gear switch to send a signal to the ECM telling it
which gear the transaxle isin. The ECM uses this
information to vary the conditions under which
the TCC applies or releases.

® Another switch used in the TCC circuit is a brake
switch which opens the 12 volt supply to the TCC
solenoid when the brake is depressed.

DIAGNOSIS..O... He oo o00ceno0c00s HEGOO C8"2
ON'CARSERVICE ®0600 00000000000 CONOS C8'2
PARTSINFORMATION ¢eecesscccssscsse CB8-2

[3] CHECK BALL SEAT
45 0548-6E

(3] Tcc SOLENOID
[2] cHECK BALL

FigureC8-1 - TCC Solenoid

A vehicle with a 3.8L engine, 440-T4
transaxle and factory installed cruise
control. Engagement of the cruise control
system will result in a loss of TCC in 3rd
gear. However 4th gear TCC operation
will be maintained.

NOTE:

Results of Incorrect Operation

If the converter clutch is applied at all times, the
engine will stall immediately, just as in a manual
transmission with the clutch applied.

If the converter clutch does not apply, fuel

economy may be lower than expected. If the Vehicle

Speed Sensor fails, the TCC will not apply. If the 3rd

or 4th gear switch does not operate, the TCC may not

apply at the right time.
The Transmission Converter Clutch (TCC) system
has different operating characteristics than an

automatic transmission without TCC. If the driver
complains of a “chuggle” or “surge” condition, the car
should be road tested and compared to a similar.car to
see if a real problem exists. Another TCC complaint

may be a downshift felt when going up a grade,
especially with cruise control. This may be clutch

disengagement rather than a downshift, due to the
change in TPS to maintain cruising speed. The
Owner’s Manual section on TCC operation should be

reviewed with the driver.

BT 0
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DIAGNOSIS

The diagnosis of the TCC system is covered in
CHART C-8.If the ECM detects a problem in the VSS
system, a Code 24 should set. In this case see Code 24
CHART.

If the ECM doesn’t switch the TCC on when it
should, but the TCCwill turn on when the ALDL
terminal “F” is grounded with ignition "ON” and
engine stopped, sensors such as coolant, speed, and
throttle position should be checked.

ON-CAR SERVICE

® SeeSection™7” for TCC Solenoid.
® See Section “8C” for VSS (IPmounted).

PARTS INFORMATION
PART NAME GROUP

SenSOI‘, Vehicle Speed snsnnnnnnnnnnnnnnd 761
SOIenOid,TCC EEEEEEEEEEEEEEEEEEEEEEEE 4122

320% 3

Tape 6F

S T —
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©

ZPAN —ATJp A

B IF USING A "SCAN” TOOL, CHECK
THE FOLLOWING AND CORRECT IF
NECESSARY:

¢ COOLANT TEMPERATURE

oTPS

eVss

® CODES - IF 24 IS PRESENT, SEE CODE CHART 24. ALSO,
PERFORM MECHANICAL CHECKS, SUCH AS LINKAGE,
OIL LEVEL, ETC., BEFQRE USING THIS CHART.
\

® MECHANICAL CHECKS, SUCH AS LINKAGE,
OIL LEVEL, ETC. SHOULD BE PERFORMED
PRIOR TO USING THIS CHART.

® ENGINE AT NORMAL OPERATING
TEMPERATURE AND “CLOSED LOOP”.

® CONNECT TEST LIGHT FRON TCC TEST
POINT, ALDL TERM “F“ AND'GROUND.

®  RAISE DRIVE WHEELS.

® STARTAND IDLE ENGINE IN DRIVE. DO NOT
DEPRESS BRAKE PEDAL.

® NOTELIGHT. .

I.

CHARTC-8  /

TRANSM ISSION/TRANSAXLE

CONVERTER CLUTCH gFC Q)
ELECTRICALDIAGNO!

3.0L "N"SERIES ORT)

LIGHT "ON”

[ZEE]

FAULTY TRANSMISSION THIRD
GEAR APPLY SWITCH.

@ ® IGNITION ON. ENGINE STOPPED.

AR APPLY SWITCH.

LIGHT ""ON"

TEST LIGHT SHOULD GO OUT AS
BRAKE PEDAL IS DEPRESSED.

i

i

=

®INCREASE SPEED TO 20-25 MPH {32-40 KM/H)
TO CLOSE 3RD G
®NOTE TEST LIGH

\/?

¢ CHECK FOR BLOWN FUSE. IF OK,
DISCONNECT CONNECTORAT TRANS.

¢ CONNECT TEST LIGHT FROM HARNESS
CONNECTOR A" TO “D"

®INSTEAD OF GROUND. CONNECT
TEST LIGHT TO 12VVOLTS AND ITCH
PROBE ALDL TERMINAL "'F*

R ADJUSTMENT.

¢ GROUND DIAGNOSTIC
TERMINAL AND NOTE LIGHT.

ILIGHT"OFF'I LIGHT “ON" |
OPEN CHECK:
O\ - COOLANTLEVEL

- FAULTY OR INCORRECT

IF OK, TCC ELECTRICAL
CONTROLISOK.

/E\ZIEIDDNLN-I—EOC]ESI,\QA THERMOSTAT. ENGINE

TERMINAL IF CKT TEMP. SHOULD BE ABOVE
]4221SOKITBA A 70°C.

FAULTY ECM. - V55 CODE 24 CHART.

» CHECK FOR CORRECT PROM

& BEFORE REPLACING ECM USE OHMETER AND CHECK

. RESISTANCE OF EACH ECM CONTROLLED RELAY AND
SOLENOID COIL/

-SEE ECM WIRING DIAGRAM FOR COIL TERMINAL
IDENTIFICAT/ON FOR SOLENOID{5) AND RELAY(S) TO BE
CHECKED.

REPLACE ANY RELAY OR SOLENOID IF THE COIL
RESISTANCE MEASURES LESS THAN 20 OHMS.

® CONNECT A TEST
LIGHT FROM
TERM A" TO
GROYND.

® IGNITION'ON. _ ENGINES.TQPPED.
- 1
1 P
ILIGHT ON I
FAEfLTY BRAKE LIGHT ""OFF" RN

®

CHECK FOR SHORT TO
GROUND IN CKT 422. IF

NOT GROUNDED. E

E

REPLACE ECM.
LIGHT "ON”"

REPAIR OPEN
TCCBRAKE
SWITCH CIRCUIT -

OR ADJ. SWITCH.

© GROUND TCC TEST POINT
"AND AGAIN CONNECT TEST
LIGHT BETWEEN HARNESS
CONNECTOR TERMS A'

® THIRD GEAR APPLY
SWITCH

AND“D".
\
LIGHT"ON" |- LIGHT ""OFF*"
FAULTY: . EPAIR OPEN IN WIRE
® TRARS, TCC CONN. OM TRANS. TO ALCL
® TCC SOLENOID.

CLEAR CODES AND CONFIRM ""CLOSED LOOP" OPERATION AND NO "SERVICE ENGINE SOON'" LIGHT.

T POINT. TERM “F*.

B PR st forn o =
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32 PIN C-D CONNECTOR - v 5 1A
| | | : <
[TIFI; OO0 ALCL CONNECTOR
T H |
(4}
A-B
BACK VIEW OF CONNECTOR CONNECTOR
D C ECM I
. 437 _
©© VsS DX BROWN 3 10F—4— SPEED INPUT
: TAN/BLA : _
00| o
BRAKE SW —
u n A'LFE,)'L — Ve IGN. 1 - -
A B DK GRN/WHT 438 12V 3RD GEAR
fR;;s - [ = LLIBLUE ' <7 W- SIGNAL
DJA]C]|B '
CONNECTOR 446
o HAW i
TRANSMISSION N.C. y ’V .
APPLY SOLENOID - 3RD GEAR 4TH GEAR ) 9*-8-85
9 switch — SWITCH 45 0992-6E
9.5-86 = — .
CHART C-8

TRANSMISSION CONVERTER CLUTCH (TCC)
ELECTRICAL DIAGNOSIS

3.8L TURBO “G" SERIES (PORT)
Circuit Description:

The purpose of the automatic transmission torque converter clutch feature is to eliminate the power loss of
the torque converter stage when the vehicle is in a cruise condition. This allows the convenience of the
automatic and the fuel economy of a manual transmission. The heart of the system is a solenoid located inside
the automatic transmission which is controlled by the ECM.

When the solenoid coil is activated (“ON”), the torque converter clutch is applied which results in straight
through mechanical coupling from the engine to transmission. When the transmission solenoid is deactivated,
the torque converter clutch is released which allows the torque converter to operate in the conventional manner
(fluidic coupling between engine and transmission).

The TCC will engage on awarm engine under given road load in 4th gear only.

Test Description:  Step numbers refer to step 5. Solenoids are turned “ON” or “OFF” by the ECM

numberson diagnosticchart. internal electronic switchescalled “drivers”. Each
1. A test light on indicates battery voltage and driver is part of a group of a group of four called
continuity through the TCC solenoidsis OK. “Quad-Drivers”. Failure of one can damage any
2. The vacuum hose on the throttle shaft pin otherdriver within the set.
increases the TPS signal so the TCC will engage, Solenoid coil resistance must measure more than
without excessive wheel speed. Without the hose, 200hms. Less resistance will cause early failure of
it would require more than 65 mph to engage the the ECM “Driver”. Using an ohmmeter, check the
TCC. solenoid coil resistance of the following before
3. Checks for vehicle speed sensor signal to ECM. installing areplacement ECM.

Voltage should vary from under 2 to over 9 volts.

4. Checks for 3rd and 4th gear signal to ECM. These
signals will not prevent TCC engagement, but
could cause a change in the engage and disengage
speed points.
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®

CHART C-8

RAISE DRIVE WHEELS.

NOTELIGHT.

ENGINEAT NORMAL OPERATING TEMPERATURE AND "CLOSED LOOP"".
CONNECT TEST LIGHT FROMTCCTEST POINT, ALDL TERMF  AND GROUND.

START AND IDLE ENGINE IN PARK. DO NOT DEPRESS BRAKE PEDAL.

| LIGHT "ON” I

TEST LIGHT SHOULD GO OUT AS
BRARE PEDALIS DEPRESSED.

— = —1
OK NOT OK

J J
INSTALL A PIECE OF SMALL VACUUM FAULTY BRAKE
HOSE WITH A WALL THICKNESS OF SWITCH
AT LEAST 1/16 ™ OVER THE OR ADJUSTMENT,
THROTTLE SHAFT PINTHAT
CONTACTSTHE TPS LEVER.

I

INCREASE SPEED TO 45 MPH ,HIGH
GEAR, AND NOTE LIGHT.

|

—_—
LIGHT ""OFF"

¢ CHECK FOR BLOWN FUSE. IF OK, DISCONNECT
CONNECTORAT TRANS. AND CONNECT TEST LIGHT
FROMHARNESSCONNECTOR'A™ TO "D"WITH
IGNITION™ON", ENGINE STOPPED.

]

® CONNECT A TEST
LIGHT FROM
TERM A" TO
GROUND.

®

CHECK FOR SHORT TO
GROUNDINCKT 422, IF

NOT GROUNDED.
REPLACE ECM. A

LIGHT ""ON"

LIGHT “OFF~

LIGHT "OFF*

LIGHT "ON”

| REMOVE HOSE FROM
THROTTLE SHAFT PIN.

C P

¢ BACK PROBE ECMA-B

CONNECTOR TERM. A-10

® [GNITION"ON"
LENGINE STOPPED
@ BACKPROBE ECM

WITHA VOLTMETERTO
GROUND. VOLTAGE
SHOULDVARY FROM

¢ GROUND TCCTEST POINT
ANDAGAIN CONNECTTEST
LIGHT BETWEENHARNESS
CONNECTORTERMS "A™
AND"D”.

REPAIR OPENIN
TCC BRAKE
SWITCH CIRCUIT
OR ADJ. SWITCH.

I
LIGHT “OFF”

REPAIR OPEN IN WIRE . FALILTY: -
FROMTRANS. TOALOL ¢ TRANS, TCC CONN.
TEST POINT. TERM "'F"". ©® TCC SOLENOID.

BEFORE REPLACING ECMUSE AN OHMMETER AND
CHECK THE RESISTANCE ACROSS TCC SOLENOID.
REPLACEANY SOLENOID WHERE RESISTANCE
MEASURELESSTHAN 20 OHMS.

| TERMA F7WATH A UNDER2 TO OVERGVOLTS
VOLTMETERTO |
GROUND. j =
| | - 1|
| ok-.] - .. |nNoTok |
T o | [ s
: 1
| unoerévoLTs | [ OVER 6 VOLTS |
| — = 1

" | 'NO ELECTRICALTROUBLEFOUND.JF TCC |
 DOESNOTWORK, SEE TRANS. SECTION7 |

CLEARCODES AND CONFIRM ""CLOSED LOOP' OPERATION AND NO "SERVICE ENGINE SOON"* LIGHT.

© START ENGINE, TRANS. IN DRIVE .
® INCREASE SPEED TO 55 MPH AND

' AGAIN NOTE VOLTAGE ATECM - . .-
_ TERMINALSC7 ANDC8.. ——

CHECK CKT 446 FOR OPEN. IFCKT
NOT OPEN, ITIS FAULTY TRANS.
CONNECTIONOR 4TH,GEAR

SWITCH.

L

| no.m OVER 6 VOLTS J

1
+i | ONE ORBOTHUNDER 6 VOLTS |

I FAULTY TRANS. SWITCH (£S) IN
APPLICABLE CKT(S).

84-85

9-8-86
*450904-6¢




/2. When the brake pedal is released, the light should

6E3-C8-8 DRIVEABILITYAND EMISSIONS- FUEL INJECTION (PORT)

Vd
yd
»—//
A
¢
\ P
v
\ Vss 437 BRN A1$ ZSPEEDINPUT SIGNAL
N i
£
\ 422 TANBLK —| A7 }—er®—
. ' [l/’f T€C =
A-LF'?-" B¢  BRAKE SW 1A L f._f
\, , IGN 1 | A
| R R
\\ al 3RD GEAR
(AOBDKGRN — <7 |— TSIGNAL
422

£ — 12V 4TH GEAR
assLTBLy 8 —"\W\— et

/ CRUISE _
cSfiEL [E] 08 foo WA~ 12V CRUISE
i 4TH GEAR
SWITCH
s ”’%ﬁ
TCC SOLENOID })ﬁc' \\

10-3-86
45 0179-61

10-31-86

| 7 CHARY C-8B

/ (Page 1 of 2)
TRANSMISS N/T RANSAXLE_E\Q@IVERTER CLUTCH (TCC)
TRICAL DIA NGS

éaj. “A, C & H" SERIES (PORY)
Circuit Description: -

The purpose of the autginatic transmission torque converter cl Mature is to eliminate the power loss of
the torque converter wheg'the vehicle is in a cruise condition. This allows the convenience of the automatic and
the fuel economy of a manual transaxle. The heart of the system is a s6 enoid located inside the transaxle which
is controlled by the ECM.

When the solenoid coil is activated (“ON”) the torque converter clutch is af plied which results in straight
through mechanica ‘%OUPImg from the engine to the wheels. When the trahsmiss ion solenoid is deactivated, the
torque converter ¢lutch is released which allows the torque converter to operate in the conventional manner
(fluidic coupli}gé etween engine and transmission).

TCC will engage when:

° Eng’u; warmed up

L it le speed above a calibrated value (about 28 mph 45 km/h)

] T ottle position sensor output not changmg, mdlcatmg a steady road speec
. ijake switch closed.

NOTE: veh1cle with a 3.8L engine, 440-T4 transaxle and factory installed cruise control. Engagement of the
/ cruise control system will result in a loss of TCC in 3rd gear However 4th geér TCC operatlon will be

maintained. _
Tes~t Descnptlon' Step numbers refer ‘to step - D|agnost|cA|ds \ '
nUﬁl'IbﬁrstonEl?wgncl)(St{%Chartt ity of the TCC Circuit The “Scan” tool only indicatds when the ECM has
is test checks the continuity of the ircui AN
¢ fromthe fuse to the ALDL connector. %Hgt%%eoll\{,é}}]a%‘%ﬁggé‘é?jt alnod E{Sd}ir%ﬁ%go ?rdfaﬂg

Ryt . » functioning properly, engine rpm should decrease
8?;8% c?sa}[fé( i e(r)rlr:IIn ;Inlg gr]c?LTn ggd O'IEhF; S tveygteanw'le' when the “Scan” indicates the TCC driver has turned

422 and the TCCdriverinthe ECM. “ON™.
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SECTIONC10

A/C CLUTCH CIRCUIT DIAGNOSIS
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FOR REMAINDER
OF CIRCUIT - SEE

SEC. 8A -AUTO
A/C ONLY
cle|a AX FUSE 0
R IGN. = 14 67
A/C
CONTROL
o A/CCLUTCHCONTROL  SWITCH  Switeh: eem /
RELAY HARNESS RELAY
CONNECTOR
D

A/C HIGH PRESSURE |
N.C.
r - CONTROL

= 639 =

prL9o1 D111 __p.s. SIGNAL

N.C. | P.S.PRESS.

SWITCH
AIC
CLUTCH : RLS FUSE
@ ~ 7-3-86
¢1-2-86 'GN.
CHART C-1QA

(Page 1 of 2)
A/C CLUTCH CIRCUIT DIAGNOSIS
3.0L "N" SERIES
3.8L "A, C & H" SERIES (PORT)
Circuit Description:

The A/C clutch control relay is ECM controlled to delay A/C clutch engagement .4 seconds after A/C is
turned on. This allows the IAC to adjust engine rpm before the A/C clutch engages. The ECM also causes the
relay to disengage the A/C clutch during WOT operation. The A/C clutch control relay is energized when the
ECM provides a ground path for CKT 66.

Test Description: Step numbers refer to step 3. Checksforopencircuiton either side of relay coil.
numbers on diagnostic chart.
1. Checks to see if ECM is controlling A/C clutch
control relay.
2. Checksoperation of A/C cycling switch.
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FROM

CHART C-10B

(Page 2 of 2)
A/C CLUTCH CIRCUIT DIAGNOSIS
3.0L “N” SERIES
3.8L "A, C & H" SERIES (PORT)

LIGHT ON AN
1
LIGHT OFF @ ® JUMPER BETWEEN HARNESS TERMINALSB & D =, A/C CLUTCH SHOULD ENGAGE.
i
| ]
NOT OK OK
L~ ! I
1 ]® PROBE HARNESS CONNECTORTERMINAL*B* WITH A CHECK: ' FAULTY A/C RELAY
TEST LIGHT TO GROUND. - OPENCKT 59 TO CLUTCH CONNECTION OR
- OPENCLUTCH COIL RELAY.
- OPEN HI PRESSURE SWITCH
- FAULTY GROUND
1
LIGHT ON
1
LIGHT OFF @ ® DISCONNECTECMA-6 CONNECTOR.
® PROBE TERMINAL B8 WITHA TESTLIGHT TO GROUND,
I
I 1
3 ) ® DISCONNECT A/C PRESSURE CYCLING SWITCH. LIGHT ON LIGHT OFF
® PROBE BOTHHARNESSTERMINALSWITH A I T
TEST LIGHT TO GROUND.
FAULTY TERMINAL REPAIR OPEN CKT 67
| 88 OR ECM. TO CYCLING SWITCH

LIGHT ON ONE TERMINAL

NO LIGHT EITHER TERMINAL

1

REPAIR OPEN CKT 67 TO A/C RELAY.

CHECK FOR OPEN CKT 67
TO A/C CONTROL SWITCH
OR FAULTY A/C SWITCH.

CLEAR CODES AND CONFIRM"'CLOSED LOOP'" OPERATION AND NO ""SERVICE ENGINE SOON"" LIGHT.

9-20-85
*
45 0906-6E




6E3-C10-6 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

32 PIN C-D CONNECTOR 24 PIN A-B CONNECTOR
1 HH! = i1 N [0 v O
11 . ~
8 O D00 N[NEN]
[E] 00 [ o [
L i Lo 1
A o | | o
BACK VIEW OF CONNECTOR A/CCYCLING BACK VIEW OF CONNECTOR
A/CFUSE SWITCH
002 .

A/C CONTROL

A/C CLURELAY —66_|
™ -’1——0\‘——4

— 59 DK G -rewer —— 88 -] —2csinaL
A/C HIGH PRESSURE
SWITCH | A C_ LTGRN/YEL959 —J A2 I} — /.—_|_
[ ] PNK/ =

BLK A/C CLUTCH
339 CONTROL
é 10A
ECM-SOL
IGN.
A/C
CLUTCH
* 9.20-85
7-17-86 * 45 0993-6E
CHART C-10D
(Page 1of 2)

A/C CLUTCH CIRCUIT DIAGNOSIS
3.8L TURBO “G” SERIES (PORT)
Circuit Description:

The A/C clutch contre! relay is ECM controlled to delay A/C clutch engagement .4 seconds after A/C is
turned on. This allows the IAC to adjust engine rpm before the A/C clutch engages. The ECM also causes the
relay to disengage the A/C clutch during WOT operation. The A/C clutch control relay is energized when the
ECM provides a ground path for CKT 959.

Test Description: Step numbers refer to step 3. Checks for grounded CKT 959 to ECM. At this

numbers ondiagnostic chart. point the test light should be off.

1. Checks to see if ECM is controlling A/C clutch 4. Checksfor open circuitoneither side of relay coil.
control relay.

2. Checksoperation of A/C cycling switch.



DRIVEABILITY AND EMISSIONS - FUEL INJECTION(PORT) 6E3-C10-7

Il IF A "SCAN" TOOL IS AVAILABLE A QUICK
CHECK OF CKT 67 CAN BE MADE BY OBSERVING
THE TOOLS DISPLAY WHEN A/C |S SELECTED.
THE SCAN TOOL WILL DISPLAY THE STATE OF
THE SIGNALTO THE ECM.

@ @ ENGINE IDLINGAT NORMAL OPERATING

TEMPERATURE.
e TURN A/C ONAND OFF AND NOTE A/C

CLUTCH. SHOULD CYCLE ON AND OFF.
L

I NOT OK I

1
[. CHEGKAICFUSE J

oK

CHART C-1CD

(Page 1 of 2)
A/C CLUTCH CIRCUIT DIAGNOSIS
3.8L TURBO "'G" SERIES (PORT)

/
7

IGN SWITCH ON
ENGINE STOPPED

A/CON
OBSERVE A/C CLUTCH

=

ED

, @ ENGINEIDLINE l
¢ AICON
® DISCONNECTA/C CYCLING SWITCH

AND JUMPER BETWEEN HARNESS
CONNECTORTERMS. A/C CLUTCH
{  SHOULDENGAGE

'1

CLUTCH CONTROL -1
CIRCUIT OK. BASIC A/C
SYSTEM PROBLEM.

REFER TO SECTION 1B.

CHECK FOR SHORT TO
GROUNDINCKT 959
INCLUDING ECM. IF OK, IT
IS FAULTY RELAY.

I

¢ DISCONNECTA/C RELAY
® PROBE RELAY HARNESSTERMINAL "'D*
. WITHATEST LIGHT TO 12VOLTS

)

LT O
[y

i

REPAIR SHORT TO
GROUND CKT 67 TO RELAY.

CHECK FOR SHORT TO GROUND
IN CKT 59. IF OKIT IS SHORTED
RELAY OR DEFECTIVE FUSE.

L NOT OK I

® RECONNECT CYCLING SWITCH.
3 ) e IGNITIONON ENGINE STOPPED.
® DISCONNECTA/C RELAY AND CONNECT TEST
LIGHT BETWEEN HARNESS TERMINALS ""A & C”.
| ®  GROURID DIAGNOSTIC TERNI AL

BASIC A/CSEALED SYSTEM
PROBLEM OR FAULTY CYCLING SWITCH.

. | LIGHT ON

® AICON.

¢ REMOVE GROUND FROMDIAGNOSTIC
TERMINAL.
® REPEAT TEST WITH ENGINE IDLING.

CHART

/Q}\ ' 7 C-10E

IOTE;

EFORE REPLACING ECM USE OHMETER AND CHECK RESISTANCE
'F EACH ECM CONTROLLEDRELAY AND SOLENOID COIL.
EE ECM WIRING DIAGRAM FOR COIL TERMINALIDENTIFICATION

OR SOLENOID(S) AND RELAY(S) TO BE CHECKED.
EPLACE ANY RELAY OR SOLENOID IF THE COIL
ESISTANCE MEASURES LESS THAN20 OHMS.

CLEAR CODES AND CONFIRM ""CLOSED LOOP" OPERATION AND NO "SERVICE ENGINE SOON" LIGHT.

|—-—L——-|
LIGHT OFF

L

-1

® PROBE HARNESSCONNECTOR TERMINAL ""A™ -|
WITH TEST LIGHTTO GROUND.

LIGHT ON

LIGHT OFF

_ —

| e CHECKFOR:
- OPENCKT 959
- IFOK: ITISA FAULTY EQi

REPAIR OPEN |
CKT 339. .

CONNECTION OR ECM.

10-23-85
*6S 2881-6E




6E3-C10-8 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

32 PIN C-D CONNECTOR

24 PIN A-B CONNECTOR

1 R r bl
1111 - L 1.1
OO OO
IO IO
REEN A
1
BACK VIEW OF CONNECTOR
ACLYRLING
002 L ACELSE o
IGN, =, _MNa > st a8
A/C CONTROL 66
A/CCLUTCHCONTROL ~ SWITCH pamcos

BLK
— 339
339
10A
ECM- SOI.
AIC
CLUTCH

7-17-86

' 59 DK GRN O\C
LTBLU 67
A/C HISWRESSURE _ | }TGRN/YEL
| A c |
| PNK/

A/C SIGNAI

959 —

A2

o

A/CCLUTCH
CONTROL

> 9-20-85
® 45 0993-6E

CHART C-10E

(Page 2 of 2)
A/C CLUTCH CIRCUIT DIAGNOSIS

3.8L TURBO " G" SERIES (PORT)
Circuit Description:

The A/C clutch control relay is ECM controlled to delay A/C clutch engagement .4 seconds after A/C is
turned on. This allows the IAC to adjust engine rpm before the A/C clutch engages. The ECM also causes the
relay to disengage the A/C clutch during WOT operation. The A/C clutch control relay is energized when the

ECM providesa ground path for CKT 959.

Test Description: Step numbers refer to step 3. Checks for open in CKT 67between cycling switch
and A/C fuse, or open CKT 67to relay.

numbers on diagnostic chart.

1. Check for battery voltage to relay through CKT 4. Check to see that “A/C ON"

67. through CKT 67. A test light off at this time
Substitutes for relay to determine if problem isin indicates CKT 67 is open between the cycling
relay or in CKT 59, A/C clutch coil, high press, switch and the ECM.

switch or ground.

is getting to ECM
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DRIVEABILITY AND EMISSIONS - FUEL INJECTION (PORT) 6E3-C10-9

CHART C-10E

(Page 2 of 2)
A/C CLUTCH CIRCUIT DIAGNOSIS
3.8L TURBO “G" SERIES (PORT)

| |
LIGHTON -y

I LIGHT OFF I @ ®  JUMPER BETWEEN HARNESS TERMINALS "B & D*, A/C CLUTCH SHOULD ENGAGE.

[

I - |
NOT OK oK
@ ®  PROBE HARNESSCONNECTOR TERMINAL *D* WITH A CHECK: . FAULTYNC RELAY
TEST LIGHT TO GROUND. OPEN CKT 59 TO CLUTCH CONNECTIONOR
OPEN CLUTCHCOIL | RELAY .

- OPEN HI PRESSQURE SWITON
- FAULTY GROUND

1
] LIGHT ON
e
4 1
I LIGHT OFF l @ ® | GNITION"OFF
- ® DISCONNECT ECMA-B CONNECTOR.
® |GNITIONON

1 , ) o ®  PROBE TERMINAL B8 WITH A TEST LIGHT TO GROUND.
C ) @  DISCONNECTA/C PRESSURE CYCLING SWITCH.
® PROBE BOTHHARNESSTERMINALSWITHA
TESTLIGHT TO GROUND. ; . n .
' ' I LIGHTON l LIGHT OFF
1 v T
FAULTY TERMINAL REPAIR OPEN CKT 67
B8 OR ECM. TO A/C RELAY.
r = 1 . A | 1
LIGHTON ONE TERMINAL NO LIGHT EITHERTERMINAL
. o L ——
i , : o4
CHECK FOR OPEN CKT 66 TO A/Q CHECK FOR OPEN FROMIGN
[ RELAY: o | TO PRESSURE CYCLIN

| SWITCH

9-23-85
CLEAR CODES AND CONFRM 'CLOSED LOOP- OPERATION AND NO ‘SERVICE  ENGINE SOON- LIGHT.

* 6§ 2742-6E
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RELAY HARNESS
ClB|A CONNECTOR
D
: DK/GRN 59 A/C CLUTCH 1 ﬂ
_[ 150 : I ., CONTROLRELAY
= Y- (A 8 —{F1 s
DKBLUA58 —{F
7 ‘T =
A/C \ % PNK/BLK 39 ~— IGN. CKT
CLUTCH %—A . CKT.
B /D
E T\
g\llflil';cpll} i‘sgun < DK GRN/WHT 459 —co |4 — NREQUEST
LOCATEDIN
BACK OF ﬁ
COMPRESSOR
GRY 901 ,
LOW PRESSURE r 1 | , ~
CYCLE SWITCH N.O., sl Tt T A/CFUSE
PREZSTIREINNDW &— LT GRN 66 —(Q-—M:—MI & /e GN.okT
___switcH ___! 6-30-86
11-26-86 * 7S 3622-6EA

CHARTC-10

A/C CLUTCH CIRCUIT DIAGNOSIS
2.0L TURBO *J* SERES (PORT)

Circuit Description:

When an A/C Mode is selected on the A/C control switch, ignition voltage is supplied to the compressor low
pressure switch. If there is sufficient A/C refrigerant pressure, the low pressure switch will be closed and
complete CKT 901 to the closed high pressure cut-off switch and to CKT 459. The voltage on CKT 459 to the
ECM isshown by the “Scan” tool as A/C request “ON” (voltage present), “OFF”(no voltage). When a request for
A/C is seen by the ECM, the ECM will ground CKT 458 of the A/C clutch control relay, the relay contact will
close, and current will flow from CKT 459 to CKT 59 and engage the A/C compressor clutch. A *Scan” tool will
show the grounding of CKT 458, as A/C clutch “ON. Also, when voltage is seen by the ECM on CKT 459, the

coolingfanwill be turned “ON”.

Test Description: Step numbers refer to step

numbers in diagnostic chart.

1. The ECM will only energize the A/C relay, when
the engine is running. This test will determine if
the relay, or CKT 459, is faulty.

2. Inorder for the clutch to properly be engaged, the
low pressure switch must be closed to provide 12
volts to the relay, and the high pressure switch
must be closed, so the A/C request (12 volts) will
be present at the ECM.

3. Determines if the signal is reaching the ECM on
CKT 366 from the A/C control panel. Signal
should only be present when the A/C mode or
defrost mode has been selected.

4. A shortto ground in any part of the A/C request
circuit, CKT 67 to the relay, CKT 59 to the A/C
clutch, or the A/C clutch, could be the cause of the
blown fuse.

5. If the ECM is seeing a high power steering
pressure signal, the A/C clutch will be disengaged
by the ECM.

6. With the engine idling and:A/C “ON”, the ECM
should be grounding CKT 459, which should cause
the test light to be “ON".

Diagnostic Aids:

If complaint was insufficient cooling, the problem
may be caused by a inoperative cooling fan, or A/C
pressure fan switch. The engine cooling fan should
turn on, when A/C pressure exceeds a value to open
the switch, which causes the ECM to energize the
cooling fan relay. See CHART C-12, for cooling fan
diagnosis. If fan operates correctly, see A/C diagnosis
in Section “1”,



DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT) 6E3-C12-1

SECTION C12
ELECTRONIC COOLING FAN
CONTENTS

GENERAL DESCRIPTION ¢eeesecccccsssss C12-1
OPERATION
DIAGNOSIS 0e000cee0ccrccccc0soocrco e C12-1

GENERAL DESCRIPTION

All front wheel drive vehicles with transversely
mounted engines, and some other vehicles, use an
electric coolingfan. The fan is used for engine and A/C
condenser cooling but the fan only operates under
certain conditions.

®000000 HeO0O0OOOOOGOIOEOOIOEOES C12'1

OPERATION

All electric cooling fans operate when engine
coolant temperature exceeds a certain value on some
models. This is controlled by a temperature override
switch installed on the engine. The switch closes at a
calibrated value and completes the ground path for
the winding of the coolant fan relay. The relay
contacts then close and complete the circuit between
the fusible link and the fan motor. When the engine
coolsdown, the switch opens and the fan stops.

The ECM will complete the ground path for the
winding of the coolant fan relay, when it sees engine
temperature above a certain value or when the A/C is
turned on. The ECM causes the ground path for the
relay to open when car speed is over about 35 mph.
This is done because enough air should be moving
through the radiator at this speed.

On A/C vehicles, the A/C head pressure switch
completes the ground path for the coolant fan relay,
when A/C pressures exceed 260 psi.

(2.0L TURBO)

The ECM provides a ground path to energize the
fan relays, which turn on the cooling fan. The ECM
will command the fan on, when coolant temp. is above
108°C. When the engine cools down to about 101°C,
the ECM de-energizes the fan relay, and the fan stops.
If the coolant sensor fails (Code 14 or 15set), the ECM
will command constant fan.

Onthe 2.0L Turbo, “J” Series, when the engine is
shutdown, the ECM will, also, turn on the low speed
fan relay and run the fan for up to 7 minutes, if hot
conditions were present, while the engine was
running (based on MAT, coolant, and time from start).

On A/C equipped vehicles, when the ECM sees
voltage on the A/C request line (A/C control “ON”, low
pressure switch closed), it will turn the cooling fan
“ON”.

ON_CARSERVICE............... Hoe e oo o C12-2
PARTS INFORMATION eseeveccecccasces €122

(2.8L)

The electric cooling fan on this engine is totally
controlled by the ECM.

The ECM will ground the cooling fan relay, which
turns on the fan, when the following conditions are
met.

e Coolant temperature sensor signal indicating a
temperature greater than 106°C(223°F).
OR
® A/C head pressure greater than 200 psi (1380kPa).
¢ And vehicle speed lessthan 70 mph.
When the cooling fan is turned “ON, it will stay
“ON”for a minimum time of 30 seconds.

DIAGNOSIS

The following C-12 circuit charts will diagnose the
ECM controlled coolingfan.

For specific system description, components and
wiring, see Section “8A”, ETM, or the applicable C-12
CHARTS.
¢ 3.0LNSerieS sueee snnnnnnnns PageC12A-4
¢ 3.8L ASeries

Slngle SPQEdFan ¢+ mEEENNe EH N Page ClelO
¢ 3.8LC, H Series

Dual SpeedFan weve sunees »ua PageC12A-32
¢ 3.8LTURBOGSeries ssssssss PageC12A-38

., COOLING FAN RELAY 45 0602-6E
FigureC12-1 - Cooling Fan Relay - Typical




6E3-C12-2 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

UPPER™ . :
SIDE RAIL
FRT
‘ 6 ‘\\
JcooLinG =

SN, a,,,,;me,ﬁ\
'RELAY / : K W s "
v /\(\Q\\> : [1~ A/C PRESSURE FAN (ES]WI;CI;

[2] A/C HIGH PRESSURE CUT-OUT SWITCH

STANDARD

VY DUTY _
COOLING 65 2784-6E [3] A/C COMPRESSOR CLUTCH CONNECTOR 7> 3404-6E
FigureC12-2 - Fan Relay-3.8L "C" Series Figure C12-4 - AJC Press. Fan Control Switch - 2.8L

ON-CAR SERVICE

Cooling system component replacement can be
found in Section6B.

PARTS INFORMATION 7

PART NAME GROUP

Fan,Engine LA R R RRRRRRRRRRRRRRRRRRR1E] .1-055

MOtOr,Fan IR RERARRRRRRRRRRRRRRRRRRIRN 01-055

Relay, EngineFan ssssssssssssssssssss .1.055

[ 1] 12 VOLT JUNCTION BLOCK COOLING FAN RELAY Switch, Fan  sssssssssssssssssssssnss .1.055
_T_] A/C CONTROL RELAY ECM/FUEL PUMP FUSE

& HOLDER

1 FUEL PUMP RELAY 753400-6E

Figure C12-3 - Cooling Fan Relay - 2.8L
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CHARTC-12N

: FROM : NO LOW SPEED FAN

* CHART TWO-SPEED COOLANT FAN CHECK
:ﬁz.L...; 3.8L "'C & H" SERIES (PORT)

@ ¢ KEY ""ON"', ENGINE STOPPED.
¢ REMOVE LOW SPEED FAN RELAY CONNECTOR.
® PROBE TERMINALS 2" AND * 1~ WITH TEST LIGHT CONNECTED TO GROUND. N
¢ SHOULD LIGHT ON BOTHTERMINALS.

—a
0K | NOT OK
o

{3 )] » KEY"ON, ENGINESTOPPED. ¢ WITH"1” AND “4* STILLJUMPERED, PROBE

¢ TEST TERMINAL GROUNDED. TERMINAL"B” AT MOTOR CONNECTORWITH A TEST
® PROBE HARNESS TERMINAL “5" AT LIGHT CONNECTEDTO GROUND.
RELAY WITH A TEST LIGHT CONNECTED

| To12V.

o

l LIGHT "ON" LIGHT ~OFF”
=— o] T :

1 1
@ CONNECT A TEST LIGHT REPAIR OPEN IN CIRCUIT
BETWEENTERMINALS A" | 532 BETWEEN RELAY
REPLACE I : AND ~"B” AT MOTOR TERMINAL *4~ AND
FRELLAYE CHECK CIRCUIT535 CONNECTOR. MOTOR CONNECTOR
FOR OPEN OR - | TERMINAL BY .
— SHORTTOB*. IF
NOTOPENOR
SHORTED, IT BA : — 1
FAULTY ECM - LIGHT NO LIGHT
CONNECTOR - I _
TERMIAL D2 OR T REPAIR OPEN GROUND
: " BADCONNECTIONAT | GRRAR GREMO RORIND
MOTOR OR FAULTY CIRCUTTOMQOTFQR.: . _):- ¢

MOTOR.

** BEFORE REPLACING AN ECM ,USE
AN OHMMETERTO CHECK THE
RESISTANCEOF

® COOLANT FAN RELAY.

@ CANISTER PURGE SOLENOID.
REPLACEWHERE RESISTANCE
MEASURES LESS THAN 20 OHMS.

2-14-86

* 652060-6E
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DKGRN 32 PIN C-D CONNECTOR CANTIMER 12 6 onllen LOW SPEED -
] R iy l: Ly RELAY 4.1 AND HIGH 12 e sl
)3 11y, CONNECTOR 1 SPEED RELAY
1| I O X S RNECIOR ]
] IOOOOANCAC 3 =y 1
R R 339 FRONT VIEW
1
BACK VIEW OF CONNECTOR I 030 002 ~ FUSE
: 1 1«5 1 s GAGE &
Cr FUSEMO 339 | usiBLELINK - ECM
e 002 IGH LOW —
10 SPEE SPEED || pat
BAT. N
FAN
CONTROL p2 H —e o
i RELAY —
= , CLOSESAT
533 KN N2 ap RN2 94°C (208°F)
A
AN 232 GRN/ | 535 DK GRN
’—
5 335& Hi-B i A-LOW
A/C HEAD PRESSURE FAN SWITCH
M%T% R 83€F%$lggwl¥gﬁ HI CLOSES @ 275 psi (1896 II<(Pa)
| GGG 20 e LO CLOSES@ 150 psi (1034kPa)
—l —3 E—2 7-1-86
7-18-86 *652731-6EB

CHART C-12A

TWO-SPEED COOLANT FAN CHECK
3.8L TURBO “G* SERIEES (PORT)

Circuit Description:

erjerE

Two coolant fans are energized through a Low Speed, High Speed, and Delay Rela?/.
Power for the fan motors comes through the fusible link to terminal “1” on all relays. The relays are

ized, when current flows to ground, through the activation of the A/C coolant switches and/or the ECM.
ow Speed Relay - The Low Speed Relay is energized by the ECM or the A/C Pressure Fan Switch. The

ECM energizes the relay through terminal “D2”, when the coolant temp. reaches 98°C (208°F), and vehicle
speed isbelow 45 mph. The Low Speed Relay is, also, energized through the A/C Pressure Fan Switch, terminal
“B”, when refrigerant pressure reaches 150psi (1034kPa).
High Speed Relay - The High Speed Relay is energized by the A/C High Pressrue Fan Switch and Coolant
Temp. Override Switches. If the A/C refrigerant press. reaches 27 psi (1876 kPa), or the coolant temp. reaches
108°C(226°F), the High Speed Fan Relay isenergized. The ECM has no control of the High Speed Fan Relay.
Timer Relay - The Timer Relay is energized by the temp. switch. If the coolant temp. is 108°C(226°F), or
higher, when the ignition switch is turned “OFF”, the Timer Relay is energized for 10min, or until the coolant
temp. is lowered below 108°C (226°F). The 150W. fan isthe only fanthat will run with the IGN Sw._“OFF”.

Test Description:

Step numbers refer to step

numberson diagnosticchart.

1.

4,

Grounding the diagnositc test terminal should
cause the ECM to ground CKT 535 and, the fan
shouldrunin low speed.

Grounding the temp. switch harness terminal will
check CKT 335and will also check the High Speed
Fan Control Relay.

Checks CKT 533, between high speed relay
terminal “4” and the motor. If the fan does not
operate, CKT 533is open, or motor is faulty.

When the ignition is turned “OFF”, with the temp.
sw. grounded, the delay relay is activated. This

will cause the fan to turn “ON”, for up to 10 min.,
after engine shutdown.

This step checks to see if the temp. sw. is
grounding and is grounded, when the light comes
“ON. Theswitch shouldclose at 108°C(226°F).

If the vehicle is equipped with A/C, the following
steps will check the head pressure switches
related wiring, from the switch to the fan control
relay. If poor A/C performance is noted, the A/C
press. switches should be checked by a qualified
A/C repair person. The low speed fan should come
“ON”, if head press. exceeds 260 psi, and the high
speedfan should turn “ON”at 300 psi.
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CHART C-12A

TWO-SPEED COOLANT FAN CHECK
3.8L TURBO “G" SERIES (PORT)

e EE SURE SEALED COOLING SYSTEM, COOLANT
EVEL AND BELTSAREOK.

¢ IGNITION'ON' , ENGIN

o R ST Eh ~Opes 8 Qe IPPED ).

o COOLANT TEMPERATURE BELOW 9B°C (206°F ).
| &
I

|FAN *OFF* (NORMAL) |
L

:D e GROUNDTEST TERMINAL (ALCL).
¢ FANSHOULDRUN ON LOW.

| -

E

SEE FANONATALL TIMES.
CHARTC-12B

ol

TERMINAL TO GROUND.

IGNITION"ON", ENGINE STOPPED.
TEST TERMINAL NOT GROUNDED
DISCONNECT TEMPERATURE OVERRIDE SWITCH
CONNECTOR AND JUMPER THE HARNESS

¢ FAN SHOULD RUNON HIGH.

:4) LEAVE TEMP. SWITCH HARNESS JUMPEREDTO
GROUND. TURN IGNITION""OFF". FAN DELAY RELAY
SHOULD CAUSE FANTO CONTINUE RUNNING.

[oc

9 RECONNECT TEMPERATURE SWITCH.
REMOVE HIGH SPEED FAN CONTROL RELAY

WA TR AT EIRECTER TS ) A2

NOT OK

SEE ""NO"LOW SPEED CHARTC-12C. JI

NOT OK

¢ DISCONNECTHIGH SPEEDRELAY,
¢ JUMPER HARNESSTERMINALS* 4” TQ "4~
® FANSHOULD RUN ON HIGH SPEED:

E-

CHECK WIRE AND CONNECTIONS IN CKT 335
FROMRELAY TERM. 2% TO TEMP. SWIT

FOR AN OPEN CIRCUIT IFWIRE AND
CONNECTIONSARE OK, REPLACE RELAY

REPAIR OPEN
IN CKT 002
OR533TO
MOTOR.

NOTOK

ﬂ\

° NN. TERMS. ATCKTS 002 AND 640 WITH A TEST

MO LIGHT”ON” ONE OR
BOTH

REPAIR OPEN IN CKT THAT
DIDNOT LIGHT THE LIGHT.

LIGHT"OFF"

REPAIRSHORT TO
GR UND OR OPEN CKT
3390R

IGNITION SWJTCH

IAI;EE' Pl‘fél IEF L?r?'rli UE|§$ Ll HT on HOT LIGHT ON
IDLE ENCINE UNTHL TEST LIGH] . DISCONNECTFAN DELAY RELAY.
[ LIGHT CONNECTEDTO GROUND.
I 1 KEY ""ON", ENGINE STOPPED.
| TEST LIGHT ""ON"". HOT LIGHT "ON" |
T TEST LIGHT "OFF” . |
RECONNECTFAN X L LIGHTON" BOTH i
CONTROLRELAY REPLACE TEMPERATURE X -
OVERRIDE SWITCH. ® KEY"ON
[ ¢ PROBE CONN. TERM{CKT
KEY ""ON" ENGINE STOPPED . 339 \WITH A JESTLIGHT
©) | BRI EAD BRESSURE sy
GROUNDAND FAN SHOULD RUN ON
LOW SPEED. JUMPER TERM. "B* TO m
GROUNDAND FAN SHOULD RUN ON
HIGH SPEED.
| e CONNECTA TEST LIGHT
. e IR A
0K NOT OK
[ ]
TESTLIGHT TO REPLACE OPEN WIRE BETWEEN LIGHTOFE" LIGHTON'"
12V CHECK RELAY AND A/C HEAD PRESSURE
GROUAD CIRCUIT SWITCH ON CIRCUITTHAT DIDNOT 1 1
- TURN ONTHE FAN.
] ) REPARR
! OPEN
—— L
-.%_. OFF CKT OK
T 1 - 1
REPAIR OPEN CHECK FOR OPEN IN CKT 533 BETWEEN
|P§86588%H8%Bn OK. | GROUND CIRCUIT. MOTOR TERM "8 AND FAN DELAY

OPERATION AND NO "SERVICE ENGINE SOON"" LIGHT.

10-2-85

65 2744-6E

CHECK FOR OPEN IN CKT 335 BETWEEN FAN
DELAY RELAY AND TEMP. SWITCH.

CKT NOTOK |
]

OK

REPAIR OPEN
CKT 335.

NOTOK

REPLACE FAN DELAY RELAY

REPAIROPEN IN CKT 533
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DKGRN 32 PIN C-D CONNECTOR CANTIMER 12 6 il Low SPEED ol
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CHART C-12B

FAN “ON* AT ALL TIMES
TWO-SPEED COOLANT FAN CHECK
3.8L TURBO "G" SERIES (PORT)
Circuit Description:

Two coolant fans are energized through a Low Speed, High Speed, and Delay Relay.

Power for the fan motors comes through the fusible link to terminal “1” on all relays. The relays are
energized, when current flowsto ground, through the activation of the A/C coolant switches and/or the ECM.

Low Speed Relav - The Low Speed Relay is energized by the ECM or the A/C Pressure Fan Switch. The
ECM energizes the relay through terminal “D2”, when the coolant temp. reaches 98°C (208°F), and vehicle
speed isbelow 45 mph. The LOWSpeed Relay is, also, energized through the A/C Pressure Fan Switch, terminal
“B”, when refrigerant pressure reaches 150psi (1034kPa).

High Speed Relav - The High Speed Relay is energized by the A/C High Pressrue Fan Switch and Coolant
Temp. Override Switches. If the A/C refrigerant press. reaches 27 psi (1876kPa), or the coolant temp. reaches
108°C(226°F), the High Speed Fan Relay isenergized. The ECM has no control of the High Speed Fan Relay.

Timer Relav - The Timer Relay is energized by the temp. switch. If the coolant temp. is 108°C (226°F), or
higher, when the ignition switch is turned “OFF”, the Timer Relay is energized for 10 min, or until the coolant
temp. is lowered below 108°C(226°F). The 150W. fan isthe only fan that will run with the IGN Sw. “OFF”.

Test Description: . Step numbers refer to step 4. If the test light is “OFF”, after disconnecting, the

numbersondiagnostic chart. ECM is shorted internally. Before replacing the

1. This step will separate the problem between the ECM, be sureand check the resistance value of the
delay or the fan control relays. Low Speed Fan Control Relay. Replace, if

2. Check to see if CKT 535 is shorted to ground, resistance is less than 20 ohms. Also, be sure that
which would keep the relay grounded at all times. CKT 535 is not shorted to B+, and check the

3. Checks to see if CKT 335is shorted to ground. A resistance of the canister purge solenoid and
light indicates the wire is shorted to ground, and replace, if under 20 ohms.

the following steps will isolate the short.
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- FROM
CHART
C-12A

@ ©® DISCONNECTFAN DELAY RELAY.

CHART C-12B

FAN "ON" AT ALL TIMES
TWO-SPEED COOLANT FAN CHECK
3.8L TURBO “G" SERIES (PORT)

¢ IGNITION'ON", ENGINE STOPPED.
| ™~
1 | |
FAN "ON” FAN "OFF*
1 [
¢ LEAVE FAN DELAY RELAY DISCONNECTED.
REPLACE FAN
® DISCONNECT LOW SPEED RELAY. DELAY RELAY
: |
FAN "OFF”
. FAN RUNS
¢ PROBE HARNESS TERMINAL "2~
WITH TEST LIGHT CONNECTEDTO
f2voLTs. @ ° T HIGH
X ; LRESRNRY
—1- ® PROBE HARNESS
LIGHT "OFF TERMINAL *2* WITHA
LIGHT "ON" T TEST LIGHT
REPLACE LOW CONNECTEDTO 12
SPEED RELAY VOLTS.
DISCONNECTA/C HEAD
PRESSURE SWITCH.
ﬁ |
LIGHT "OFF"" LIGHT LIGHT "ON' LIGHT "OFF”
| =" : el | .
_I_ =di REPLACE HIGH
DISCONNECT COOLANT
TEMPERATURE OVERRIDE SWITCH. SPEEDFAN RELAY.

REPLACE @ ¢ IGNITION “O#¢* .
SWITCH ¢ DISCONNECT ECM *¢-D*

| |
CONNECTOR. I —1 , 1
2 LIGHT "ON" . LIGHT “OFF~
— 1 ———— |
1
LIGHT ON | LIGHT "OFF"
. REPLACE COOLANT TEMPERATURE
L N 1 OVERRIDE SWITCH.

REPAIR SHORT FAULTY
TOGROUNDIN ECM
CKT535.
** BEFORE REPLACINGAN ECM ,USE AN DISCONNECT A/C HEAD
OHMMETER TO CHECK THE RESISTANCE PRESSURE SWITCH. .
OF : X
¢ COOLANTFAN RELAY. I 1
¢ CANISTER PURGE SOLENOID. LIGHT “ON" LIGHT "OFF~
REPLACEWHERE RESISTANCE MEASURES :
LESS THAN 20 OHMS. | L

REPAIR SHORT TO REPLACE A/C HEAD

GROUNDINCKT 335 PRESSURE SWITCH.

10-2-85

6$ 2743-6E




6E3-C12-42 DRIVEABILITY AND EMISSIONS- FUEL INJECTION (PORT)

DK GRN 32 pPIN C-D CONNECTOR -
—T FAN/TIMER LOW SPEED
Lo RELAY anoric (f2 == sh
Lol CONNECTOR 1 SPEED RELAY
| || | CONNECTOR i
10O0O0000 llll» 1] 3 1
11
RN 339 FRONT VIEW

BACK VIEW OF CONNECTOR l T—l 050 00 2 FUSE
GAGE
‘ 1 ‘L 5 1 5 R IGN

s’

ow USIBLE LINK ECM
\GH v e
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CHART C-12C

NO LOW SPEED FAN
TWO-SPEED COOLANT FAN CHECK
3.8L TURBO “G"” SERIES (PORT)
Circuit Description:

Two coolant fans are energized through a Low Speed, High Speed, and Delay Relay.

Power for the fan motors comes through the fusible link to terminal “1” on all relays. The relays are
energized, when current flows to ground, through the activation of the A/C coolant switchesand/or the ECM.

Low Speed Relav - The Low Speed Relay is energized by the ECM or the A/C Pressure Fan Switch. The
ECM energizes the relay through terminal “D2”, when the coolant temp. reaches 98°C (208°F), and vehicle
speed isbelow 45 mph. The Low Speed Relay is, also, energized through the A/C Pressure Fan Switch, terminal
“B”, when refrigerant pressure reaches 150psi (1034kPa).

High Speed Relav - The High Speed Relay is energized by the A/C High Pressrue Fan Switch and Coolant |
Temp. Override Switches. If the A/C refrigerant press. reaches 27 psi (1876 kPa), or the coolant temp. reaches
108°C(226°F), the High Speed Fan Relay isenergized. The ECM has no control of the High Speed Fan Relay.

Timer Relay - The Timer Relay is energized by the temp. switch. If the coolant temp. is 108°C (226°F), or
higher, when the ignition switch is turned “OFF’”, the Timer Relay is energized for 10min, or until the coolant
temp. is lowered below 108°C (226°F). The 150W. fan is the only fan that will run with the 1GN Sw. “OFF”.

Test Description: Step numbers refer to step 3. Grounding the test terminal should cause the
numbers on diagnostic chart. ECM to ground CKT 535. At this point, the test
1. Checksforbattery T atrelay harness connector. light should light, if the ECM is good and CKT 535

2. Jumperingterminals *“1°to “4” bypasses the relay,
which should cause the fan to run, if fan motor and
wiring to the motor are good.

4;

isn’topen. .

This checks for battery T and ground to the fan
motor. Atest light “ON”, at this point, indicates a
faulty fan motor connectionor motor.
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CHART C-12C

NO LOW SPEED FAN
TWO-SPEED COOLANT FAN CHECK
3.8L TURBO “G” SERIES (PORT)

FROM

CHART
C-12A

l .
: |
L
|
¢ KEY "ON", ENGINE STOPPED. ¢ WITH” 1~ AND "4~ $TILL JUMPERED ,PROBE
® TEST TERMINAL GROUNDED. TERMINAL "'B" AT MOTOR CONNECTORWITH A TEST
¢ PROBE TERMINAL *2" AT RELAY WITH LIGHTCONNECTEDTO GROUND.
A TEST LIGHT CONNECTEDTO 12V .
| LIGHT "ON" LIGHT "OFF
' : : @ CONNECT A TEST LIGHT REPAIROPEN IN CIRCUIT
BETWEEN TERMINALS A" | | 532 BETWEEN RELAY
, ‘ AND "B" AT MOTOR TERMINAL*4” AND
REPLACE | CHECK CKT 535 FOR OPEN CONNECTOR. MOTOR CONNECTOR
RELAY . : I TERMINAL "B~ .
TERMINAL D2 ORECM. | LIGHT | | NO LIGHT
REPAIR OPEN GROUND
CIRCUIT.
** BEFOREREPLACINGAN ECM USE
AN OHMMETER TO CHECK THE
RESISTANCE OF :
® COOLANT FANRELAY.
® CANISTER PURGE SOLENOID.
REPLACE WHERE RESISTANCE
MEASURESLESS THAN 20 OHMS.
10-2-85

65 2741-6E
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(RIGHT SIDE OF RADIATOR)

FAN CONTROL
RELAY CONNECTOR

FAN
FUSIBLE BULKHEAD R ECM.
LINK CONNECTOR UH . _.5
l > BRN €\ A— 6N
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DK GRN/WHT 335 e8 H —0/1 FAN CONTROL
_L_ DRIVER
250 -
RED  BRN | BLk/PNK
J | 702 DK GRN/WHT 935 I 12v
COOLING I
ARNEAL FAN AIC EAN FAN
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13- > ~~
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CHARTC-12A

(Page 1 of 2)
COOLANT FAN CONTROL CIRCUIT DIAGNOSIS
2.8L “A" SERIES (PORT)

The electric cooling fan is controlled by the ECM, based on inputs from the coolant temperature sensor, the
A/C fan control switch, and vehicle speed. The ECM controls the fan by grounding CKT 335, which energizes
the fan control relay. Battery voltage isthen supplied to the fan motor.

The ECM grounds CKT 335, when coolant temp. is over about 106°C (223°F), or when A/C has been
requested, and the fan control switch opens with high A/C pressure, about 200 psi (1380 kPa). Once the ECM
turns the relay “ON”, it will keep it “ON” for a minimum of 30 seconds, or until vehicle speed exceeds 70 mph.

Also, if Code 140r 15sets, or the ECM isin throttle body back up, the fan will run at all times.

Circuit Description:

Test Description: Step numbers refer to step

numbers on diagnostic chart.

1. With the diagnostic terminal grounded, the
cooling fan control driver will close, which should
energize the fan control relay.

2. Ifthe A/C fan control switch or circuit is open, the
fan would run whenever A/C isrequested.

3. With A/C clutch engaged, the A/C fan control
switch should open, when A/C high pressure
exceeds about 200 psi (1380 kPa). This signal
should cause the ECM to energize the fan control
relay.

DiagnosticAids:

If the owner complained of an overheating
problem, it must be determined if the complaint was
due to an actual boilover, or the hot light, or temp.
gage indicated over heating.

If the gage, or light, indicates overheating, but no
boilover is detected, the gage circuit should be
checked. The gage accuracy can, also, be checked by
comparing the coolant sensor reading using a “Scan”
tool and comparing itsreading with the gage reading.

If the engine is actually overheating, and the gage
indicates overheating, but the cooling fan is not
coming “ON”, the coolant sensor has probably shifted
out of calibration and should be replaced.

If the engine is overheating, and the cooling fan is
“ON?”, the cooling system should be checked.
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SECTION C13

POSITIVE CRANKCASE VENTILATION (PCV)
CONTENTS

GENERAL DESCRIPTION ¢ seee soseeees nnn C13-1
OPERATION s ecceeecce neoe nnee nnnnun C13-1
RESULTS OF INCORRECT OPERATION aaas C13-1

DIAGNOSIS ¢ seeeeessce neoe nnee nunnns C13-2

GENERAL DESCRIPTION

A Positive Crankcase Ventilation (PCV) system is
used to consume crankcase vapors in the combustion
process instead of venting to atmosphere. Fresh air
from the air cleaner is supplied to the crankcase,
mixed with blow-by gases and then passed through a
positive crankcase ventilation (PCV) valve into the
intake manifold (Figure C13-1).

&> CLEANAIR
— VOLATILE OIL FUMES

- MIXTURE OF AIR AND FUMES

[AJPcvVALVE
[2] 70 THROTTLE BODY
[3] CRANKCASE VENT HOSE

PCV VALVE HOSE
5 |

TO INTAKE MANIFOLD 5S 1725-6E

FigureC13-1 - PCV Flow

FUNCTIONAL CHECK OF PCV VALVE ausss C13-2
ON‘CARSERV'CE 00000 NHOOCOOOooo e He oo c1 3'2
PARTSINFORMATION cececeoeccccecss ne C13-3

~.,

~.

OPERATION ™

The primary control is through the PCV valve
(Figure C13-2) which meters the flow at a rate
depending on manifold vacuum.

To maintain idle quality, the PCV valve restricts
the flow when intake manifold vacuum is high. If
abnormal operating conditions arise, the system is
designed to allow excessive amounts of blow-by gases
to back flow through the crankcase vent tube into the
air cleaner to be consumed by normal combustion.

LR

(1] cHECK VALVE 45 0068-6E

Figure C13-2 - PCV Valve Cross Section

RESULTS OF INCORRECT OPERATION

® Anplugged valve or hose may cause:
® Roughidle.
e Stallingor slowidle speed.
® Oilleaks.
¢ Oilinaircleaner.
¢ Sludgeinengine.
® A leaking valve or hose would cause:
® Roughidle.
e Stalling.
¢ High idle speed.
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m PCV TUBE E PCV

@ MANIFOLD PIPE

E AIR VENT TUBE ASM

7S 3239-6E
Figure C13-3 - PCV System Service 2.8L
(7] 7] 3] o
DIAGNOSIS
FUNCTIONAL CHECK OF PCV VALVE
If an engine is idling rough, check for a clogged | - = /
PCV valve or plugged hose. Replace as required. Use N > 4 = \
the followingprocedure: & .// ,..)'J
1. Remove PCV valve from rocker arm cover. 5 v _ '
2. Runtheengineatidle. S &/ K(
3. Place your thumb over end of valve to check for -
vacuum. If there is no vacuum at valve, check for
plugged hoses or manifold port, or PCV valve. (1] PCVVALVE
Replace plugged or deteriorated hoses. [2] INTAKE MANIFOLD
4. Turn off the engine and remove PCV valve. Shake (3] Boor
valve and listen for the rattle of needle inside the [4] CAMSHAFT SUPPORT COVER 4S 0660-6E

valve. If valve doesnot rattle, replace valve.

With this system, any blow-by in excess of the
system capacity (from a badly-worn engine, sustained
heavy load, etc.) is exhausted into the air cleaner and
isdrawn into the engine.

Proper operation of the PCV System is dependent
upon a sealed engine. If oil sludging or dilution is
noted, and the PCV System is functioning properly,
check engine for possible cause and correct to ensure
that systemwill function as intended.

Figure C13-4 - PCV System=-2.0L (Turbo)

ON-CAR SERVICE

An engine which is operated without any
crankcase ventilation can be damaged. Therefore, it is
important to replace thePCV valve and air inlet
filter/separator (where used) at intervals shown in
Section OB.

Periodically, inspect the hoses and clamps and
replace any showing signs of deterioration.
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INTAKE
MANIFORD

(3] pcvvALVE 7S 3116-6E
Figure C13-5 - PCV System- 3.0L & 3.8L

PARTS INFORMATION

PART NAME GROUP

AirCleaner I AR RRRRRRRRRRRRRRRRRRRIRN] 3.402
Valve Asm,Cr/Case VENt sussnsssnnnnns 1.745
Tube,Cr/CaseVent lllllllllllllllllll1.762








