1982 Computerized Engine Controlsia-rs

GENERAL MOTORS COMPUTER COMMAND CONTROL

Buick
Cadillac
Chevrolet
Oldsmobile
Pontiac

— This article will refer to various models by body style.
"T" bodies — Chevette and T1000; "X" bodies — Citation,
Omega, Phoenix and Skylark; "A" bodies — Century,
Celebrity, Ciera and 6000; "F" bodies — Camaro and
Firebird; "J" bodies — Cavalier, Cimarron, Firenza, 12000 and
Skyhawk.

DESCRIPTION

The Computer Command Control (CCC) system is an elec-
tronically controlled system that monitors up to 15 engine/vehi-
cle functions to control engine operation and lower exhaust
emissions while maintaining good fuel economy and

driveability. The Electronic Control Module (ECM) is the
"brain” of the CCC system. The ECM can control as many as ¢
engine-related systems to constantly adjust engine operation to
maintain good vehicle performance under all normal driving
conditions.

The CCC system is primarily an emission control system.
Primary objective of CCC system is to maintain an ideal air-
/uel ratio of 14.7:1 under all operating conditions. When an
ideal ratio is maintained, the catalytic converter can effectively
control nitrogen oxides (NOx), hydrocarbons (HC) and carbon
monoxide (CO).

OPERATION

The CCC system consists of the following sub-systems: Fuel con-
trol, data sensors, Electronic Control Module (ECM), spark tim-
ing, |dle Speed Control (ISC) system (all carbureted models
and Cadillac 4.1L V8), Idle Air Control (IAC) system (all fuel in-
jected models, except Cadillac 4.1L V8), emission control, Tor-
que Converter Clutch (TCC), diagnostic system and catalytic
converter.
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FUEL CONTROL
(CARBURETED MODELS)

All models are equipped with "feedback” carburetors which
contain an elecirically operated Mixture Control (M/Q)
solenoid. The M/C solenoid operates single or dual metering
rods in float bowl. Metering rod(s) supplement fuel supplied to
idle and main systems, varying air/fuel ratio within a pre-
calibrated range. The M/C solenoid also controls air/fuel ratio
through use of an idle air bleed circuit that operates in con-
junction with metering rod(s).

Idle Air
Bleed Valve

Main Metering

Rod Actuator

Lean Stop

ﬁ

Solenoid

Fig. 2  Sectional View of Mixture Control Solenoid
(Model E2ME and E4ME Carburetors Shown)

The ECM, responding to inputs from data sensors, constantly
adjusts air/fuel mixture to maintain engine performance. The
ECM controls M/C solenoid by providing a ground for
solenoid. When solenoid is energized, fuel flow through car-
buretor is reduced, providing a leaner mixture. When solenoid
is de-energized, fuel flow through carburetor is increased,
providing a richer mixture. The solenoid is cycled (turned on
and off) at a rate of 10 times per second.

When ECM responds to signals received from oxygen sensor to
adjust fuel mixture, the CCC system is in closed loop operation.
Under certain operating conditions, the ECM may ignore in-
puts from various sensors and use a pre-programmed calibra-
tion control to operate the engine under that particular condi-
tion. During cold engine starts (engine speed below 200 RPM),
M/C solenoid is turned off by ECM to provide rich mixture.
Operating conditions which cause ECM to ignore oxygen sen-

sor signals cause the CCC system to operate in open loop
mode.

FUEL CONTROL
(FUEL INJECTED MODELS)

All electronic fuel injected (EFI) models are equipped with an
electrically-pulsed injector located in a throttle body unit on
the intake manifold. The ECM, responding to inputs from data
sensors, constantly adjusts air/fuel mixture to maintain engine
Performonce. The ECM controls the pulse width (injector "on”
time) to provide the proper amount of fuel for the specific
engine requirement. Increasing the injector pulse width, richens

the air/fuel ratio. Decreasing the injector pulse width, leans the
air/fuel ratio.
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When ECM responds to signals received from oxygen sensor to
adjust fuel mixture, the CCC system is in closed loop operation.
Under certain operating conditons, the ECM may ignore inputs
from the oxygen sensor and use a pre-programmed calibration
program to control the engine under that particular operating
mode. Operating conditions which cause the ECM to ignore
oxygen sensor signals cause the CCC system to operate in
open loop mode.

DATA SENSORS

Each sensor furnishes electronic impulses to ECM. The ECM
computes spark timing and fuel mixture ratio necessary to
maintain proper engine operation. The function of each sensor
is closely related to each of the other sensors. Operation of
each sensor is as follows:

Oxygen Sensor — This sensor is mounted in engine exhaust
stream. It supplies a low voltage (under 5 volt) when fuel mix-
ture is lean (too much oxygen) and a higher voltage (up to 1
volt) when fuel mixture is rich (not enough oxygen). Oxygen
sensor must be hot (over 600°F) to function pruperly. The ox-
ygen sensor measures quantity of oxygen only. On some
models, oxygen sensor may cool off during idle, causing CCC
system to go into open loop mode. Running the engine at fast
idle will warm up oxygen sensor.

— No attempt should be made to measure oxygen sen-
sor voltage output. Current drain of conventional voltmeter
could permanently damage sensor, shift sensor calibration
range and/or render sensor unusable. Do not connect jumper
wire, test leads or other electrical connectors to sensor. Use
these devices only on ECM side of harness after disconnecting
from sensor.

Coolant Temperature Sensor (CTS) — The CTS is located in
the engine coolant stream to supply coolant temperature infor-
mation to ECM. This information affects the following engine
systems: Air/fuel ratio control (as engine coolant temperature
varies with time during a cold start), switching functions for
emission controls and torque converter clutch, spark timing,
and engine temperature lamp operation.

Manifold Absolute Pressure Sensor (MAP) — This sensor is
mounted in engine compartment or under instrument panel. It
measures changes in manifold pressure (vacuum). The MAP
sensor sends electrical signals to ECM, reflecting need for ad-
justment in air/fuel mixture and spark timing under various
operating conditions.

— The MAP sensor is not used on all engine applica-
tions. The 3.8L turbo engine uses a special MAP sensor that
also detects altitude changes.

Vacuum Sensor ~ Vehicles not equipped with MAP sensors
may be equipped with vacuum sensors, which are located on
right fender panel. The vacuum sensor performs the same func-
tion as the MAP sensor. The vacuum sensor may be called a
pressure differential sensor because it works on the difference
between atmospheric and manifold pressure.

Barometric Pressure Sensor (BARO) — This sensor is moun-
ted on MAP sensor bracket. This sensor measures ambient or
barometric pressures and signals ECM of pressure changes due
to altitude and/or weather. This sensor is used only on engines
equipped with MAP sensor.
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Throttle Position Sensor (TPS) — This sensor is mounted on
the carburetor or throttle body unit. The sensor, a variable
resistor similar to fuel tank sending unit, signals ECM of
changes in throttle blade position from closed to wide open
throttle.

Nelfs — The 2.8L engine with manual transmission uses a
vacuum sensor for fuel enrichment.

Vehicle Speed Sensor (VSS) — This sensor is mounted behind
the speedometer in instrument cluster. It provides a series of 8
volt pulses to ECM to indicate vehicle speed. The VSS is not
used on all vehicles.

High Gear Switch — This switch is mounted on automatic
transmissions. The switch opens when the transmission has shif-
ted into high gear (3rd or 4th) and closes under all other con-
ditions. High gear switch information is used for emission con-
trol.

Park/Neutral Switch (P/N Switch) — This switch is connec-
ted to transmission gear selector. It is closed when selector is in
"P" or "N" positions and open when selector is in gear. This
switch is used for ISC and TCC operations.

Air Conditioner "ON" Switch (A/C "ON") — This switch is
mounted in air conditioner compressor of some vehicles to
signal ECM that air conditioner is operating. This switch sup-
plies 12 volts when compressor is engaged and O volts when
disengaged.

ELECTRONIC CONTROL MODULE (ECM)

The ECM is located in passenger compartment and controls all
CCC system functions. The ECM consists of input/output
devices, Central Processing Unit (CPU), power supply and
memories. A brief description and operation of each compo-
nent is as follows:

Input/Output Devices — These integral devices of ECM con-
vert electrical signals received by data sensors and switches to
digital signals for use by CPU.

Central Processing Unit (CPU) — Digital signals received by
CPU are used to perform all mathematical computations and
logic functions necessary to deliver proper air/fuel mixture. The
CPU also calculates spark timing and idle speed information.
The CPU commands operation of emission control, closed loop
fuel control and diagnostic system.
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Fig. 3 Electronic Control Module Terminal Identification — All
Models Except Fuel Injected and Federal "T " Cars Without 5-Speed Transmission
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Power Supply — Main source of power for the ECM is from
the battery, through the No. 1 ignition circuit.

Memories — The 3 types of memories in the ECM are: Read
Only Memory (ROM), Random Access Memory (RAM) and
Programmable Read Only Memory (PROM). Function of each
memory is as follows:

® Read Only Memory (ROM) — The ROM is programmed
information that can only be read by ECM. The ROM
program cannot be changed. If battery voltage is
removed, ROM information will be retained.

® Random Access Memory (RAM) — This memory is the
scratch pad tor the CPU. Information can be read into or
out of RAM memory; similar to a calculator. Data sensor
information, diagnostic codes and results of calculations
are temporarily stored in RAM memory. If battery voltage
is removed, all information stored in this memory is lost.

® Programmable Read Only Memory (PROM) — This
memory is factory-programmed information containing
engine calibration data for each engine, transmission,
body and rear axle ratio application. The PROM is easily
removed from ECM. If battery voltage is removed, PROM
information will be retained.

SPARK TIMING

Spark timing is controlled by 1 of 2 different systems: Elec-
tronic Spark Timing (EST) and Electronic Spark Timing with

Electronic Spark Control (EST/ESC). Operation of each system
is as follows:

Electronic Spark Timing (EST) — The EST system consists of
ECM and modified HEI distributor with 7 terminal HEl module.
The EST distributor contains no vacuum or centrifugal ad-
vance. The HEI distributor communicates to ECM through o 4-
terminal connector which contains 4 circuits: Distributor
reference circuit, by-pass circuit, EST circuit and ground circuit.

Whenever pick-up coil signals HEl module to open primary cir-
cuit, it also sends spark timing signals to ECM through
reference line. When voltage on HEI by-pass line is O volts
(engine cranking), HEl module switches to by-pass cireuit. In
by-pass circuit, HEI module provides spark advance at base
timing and disregards spark advance signal from ECM. When
voltage on HEl by-pass circuit is 5 volts (engine running), HEI
module accepts spark timing signal provided by ECM.

The ECM monitors engine speed through HEI reference line
and monitors engine operating conditions through data sen-
sors and switches. From these parameters, ECM calculates
proper spark advance and supplies signal to HEI distributor
through EST line. The EST system is used on all models except
Federal Chevette and T1000 models without 5-speed manual
transmission.

Electronic Spark Timing With Electronic Spark Control
(EST/ESC) — This is a closed loop system that controls engine
detonation by adjusting spark timing. This system consists of
EST system, detonation sensor, modified electronic control
module in HEI distributor and a controller.

The detonation sensor is mounted in engine block (behind in-
take manifold) and it detects presence (or absence) and inten-
sity of detonation by vibration characteristics of engine. Sensor
sends electrical signal to controller. If sensor fails, no retard
will occur. The controller constantly processes sensor signal into
command signal to distributor to adjust spark timing. Con-
troller failure would cause either no ignition, no retard or full
retard.

The distributor receives commands from controller, and spark
firing is delayed while detonation is occurring, thus providing
required retard. The EST/ESC system is used on 3.8L (VIN 3),
4.1L (VIN 4), 5.0L (VIN 7) and 5.7L (VIN 8) engines.

( )
Not Used 22 1 Ground
Not Used 21 2 "CHECK ENGINE" Lamp
Oxygen Sensor — lo 20 3 Oxygen Sensor — Hi
Tachometer Reference 19 4 Not Used
Altitude Compensation
(High Altitude Only) 18 5 TPS Output
CTS Sensor 17 6 Not Used
ALDL "TEST” Terminal 16 7 Not Used
5V Reference 15 8 TPS Return
M/C Solenoid 14 9 Not Used
N - Pulse Air Control Valve
Air Divert Valve 13 10 or Air Switching Valve
Not Used L 12 " Ignition
_J
Fig. 4  Electronic Control Module Terminal Identification

(Federal "T" Cars Without 5-Speed Transmission)

Copyright (c) 2001 Mtchell

Repair I nformati on Conpany



1982 Computerized Engine Controlsie-7

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

IDLE SPEED CONTROL (ISC)
(CARBURETED MODELS & CADILLAC 4.1L V8)

The ISC is an electrically driven actuator which changes throt-
tle valve angle (in idle position), according to commands from
ECM. The ISC maintains low idle speeds while preventing stalls
due to engine load changes.

The ECM monitors engine load to determine proper idle speed.
To prevent stalling, the ECM monitors A/C "ON" switch, Park-
Neutral switch and ISC throttle switch. With this information,
the ECM will control idle speed by operating the ISC motor.

When engine is cold, ECM holds throttle valve open for longer
period of time to provide faster warm-up. This function is by-
passed when throttle is opened enough to bring TPS off its idle

circuit. The ISC is located on side of carburetor (throttle body
on Cadillac 4.1L V8).

— Not all engines are equipped with ISC system. Some
may use an Idle Speed Solenoid (ISS) or an Idle Load Compen-
sator (ILC) to control engine idle speed without ECM com-
mands.

IDLE AIR CONTROL (IAC)
(FUEL INJECTED MODELS, EXCEPT CADILLAC 4.1L V8)

The IAC valve is an electrically-driven actuator which changes
the idle air flow around the throttle plate according to com-
mands from ECM. The IAC controls air flow in a similar man-
ner as the ISC to maintain low idle speeds while preventing
stalls due to engine load changes.

EMISSION CONTROL

The ECM electrically controls the following emission systems:
AIR Management (AIR), Pulse AIR Injection (PAIR), Early Fuel
Evaporation (EFE), Exhaust Gas Recirculation (EGR) and
Evaporation Emission Control System (EECS). A brief descrip-
tion of each system follows:

AIR Management System — This system helps to reduce HC
and CO content in exhaust gases and to quickly heat up
catalytic converter and oxygen sensor during cold engine
operation. This is accomplished by injecting air into exhaust
port of each cylinder. The ECM energizes an air control
solenoid which allows air to flow to air switching valve,
directing air to exhaust ports. During warm engine (closed
loop) operation, the ECM de-energizes air switching valve,
directing air to dual-bed converter, which lowers HC and CO
emissions.

If air control valve detects rapid increase in manifold vacuum
(deceleration condition), or ECM detects any failure in CCC
system, air is diverted to air cleaner or dumped to atmosphere.

Pulse AIR Management (PAIR) — This system is used on 1.6L

engines and is controlled in same manner as AIR management -

system.

el — Vehicles may use separate air switching and air con-
trol valves, integral control valves or an air diverter valve.

Early Fuel Evaporation (EFE) — The ECM controls EFE system
by either of the following methods: Yacuum operated valve
and actuator, or ceramic heater grid located underneath car-
buretor primary bore. The vacuum operated valve and ac-
tuator is opened by a control solenoid mounted on valve cover.
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This solenoid controls vacuum to EFE valve from an electrical
signal supplied by ECM.

The ceramic heater grid system is part of carburetor insulator.
When ignition is turned on and engine coolant temperature is
low, voltage is applied to EFE relay through ECM, energizing
EFE heater. When coolant temperature increases, ECM de-
energizes EFE relay, which shuts off voltage to EFE heater.

— EFE may not be used on all vehicles. Some vehicles
may incorporate EFE control through EGR or AIR system.

Exhaust Gas Recirculation (EGR) — The ECM controls port-
ed vacuum to EGR valve with an electrically operated solenoid
valve. When engine is cold, solenoid is energized, blocking
vacuum to EGR valve. When engine is warm, solenoid is de-
energized and EGR operation is allowed.

— Vehicles may use an integral EFE/EGR valve,
TCC/EGR valve or an EFE/EGR/Canister Purge Valve.

Evaporative Emission Control System (EECS) — This is
canister purge control. The ECM controls vacuum to purge
valve in charcoal canister through a solenoid valve.. When
engine is operating in open loop mode, solenoid valve is
energized and blocks vacuum to purge valve. When engine is
operating in closed loop mode above prescribed RPM,
solenoid valve is de-energized and vacuum is applied to purge
valve. This draws collected vapors into intake manifold.

— Some vehicles control canister purge operation
through an integral EFE/EGR/Canister Purge Valve.

TORQUE CONVERTER CLUTCH (TCC)

The ECM controls a solenoid (mounted on automatic transmis-
sion) to allow torque converter to directly connect engine to
transmission, providing direct drive. When vehicle speed is
high enough, ECM energizes TCC solenoid and engine is
mechanically coupled to transmission. When operating condi-
tions indicate that transmission should operate as normal (dur-
ing rapid acceleration or deceleration), solenoid is de-
energized. The transmission also returns to normal automatic
operation when brake pedal is depressed.

DIAGNOSTIC SYSTEM

— A "CHECK ENGINE" lamp driver is installed in the
wiring harness from ECM to the "CHECK ENGINE" lamp on
some models. This driver amplifies the power to the "CHECK
ENGINE" lamp to reduce amperage draw on the battery.

The ECM of the CCC system is equipped with a self-diagnostic
system which detects system failures or abnormalities. When a
malfunction occurs, ECM will light the amber "CHECK
ENGINE” lamp located on instrument panel. When malfunc-
tion is detected and lamp is turned on, a corresponding trouble
code is stored in ECM memory. Malfunctions are recorded as
"hard failures” or "intermittent failures”.

e "Hard failures” cause "CHECK ENGINE” lamp to glow
and remain on until malfunction is repaired. If the "CHECK
ENGINE” lamp comes on and remains on during vehicle
operation, cause of malfunction MUST be determined.
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® "Intermittent failures” cause lamp to flicker or go out after
10 seconds when fault goes away. However, the
associated trouble code will be retained in ECM memory.
"Intermittent failures” may be sensor related. If a sensor
fails, ECM will use a substitute value in its calculations to
continue engine operation. In this condition, service is not
mandatory; but loss of driveability may be encountered. If
the related fault does not recur within 50 ignition cycles,
related trouble code will be erased from ECM memory.

As a bulb and system check, the “"CHECK ENGINE" lamp will
glow when ignition switch is turned on and engine is not runn-
ing. When engine is started, the lamp should go out after 1-4
seconds. If not, o malfunction has been detected in CCC
system.

— Trouble codes will be recorded at various operating
times. Some codes require operation of that sensor or switch
for 5 seconds; others require operation for 5 minutes or longer.

CATALYTIC CONVERTER

Proper emission control is accomplished with a special 3-way
catalytic converter which converts all 3 major pollutants (HC,
CO and NOx). The converter is a dual-bed converter. The
"upstream” section of the converter contains a reducing/ox-
idizing bed to reduce NOx while at the same time oxidizing HC
and CO. An air supply pipe from the AIR or PAIR system in-
troduces an extra amount of air between the dual beds (during

closed loop mode), so second bed can oxidize any remaining
HC and CO with o high conversion efficiency to minimize
overall emissions.

DIAGNOSIS & TESTING

CCC DIAGNOSIS

— Federal "T" cars without 5-speed manual transmis-
sion do not have "long-term” memory capability. All codes
stored in the memory will be erased when ignition switch is tur-
ned off. Memory is operational only while engine is running
and problem or malfunction exists.

The ECM stores component failure information for CCC system
under a related trouble code which can be recalled for
diagnesis and repair. When recalled, these codes will be dis-
played by flashes of "CHECK ENGINE” lamp. Codes are dis-
played starting with lowest numbered code. Only codes in
which a related malfunction has occurred will be displayed.

— Example of trouble codes is as follows: "FLASH",
"FLASH", "FLASH", pause, "FLASH", "FLASH", "FLASH"
followed by a longer pause identifies trouble code "33". First
series of flashes indicates first digit of trouble code; second
series of flashes indicates second digit of trouble code.

White Connector
Not Used 1 TE Not Used
VSS 2 23 E-Cell
ALDL "TE%TSHCLeGd O I 4th Gear Switch
|
(5.0L & 5.71) a 2 A/C Clutch
P/N Switch 5| [ ' "CHECK ENGINE" Lamp
Dual Injector Selector :6—_ B TCC
Serial Data 7 E ; Fuel Pump Relay Drive
Injector No. 1 . e Volt Monit
Injector No. 2 —1 age Monror
(5.0L & 5.71) Lo Switched Ignition
Battery N Battery
5V Reterence __”_{ " MAP Ground
ECM Ground I ECM Ground
(——)
Crank Signal 1 22 EGR
HE! Ref 51 [ Ambient Temperature Sensor
HEI Di ?egren:Z 1 (Not Used on Corvette)
ist. Lrou R MAP Sensor
CTS Sensor I R e EST Signal
TPS Sensor 18 IAC Coil "A" — L
3rd Gear Switch —:‘ o o!| nAr — Hc‘)
(Not Used on Corvette) IR Ry S IAC Coi :
A/C Relay or Hood Louver Control I — Air Divert Solenoid
Cooling Fan or Conister Purge e Oxygen Sensor Ground
AL Air Switching Solenoid
EST By-Poss e IAC Coil "B" — Lo
Coolant & TPS Ground L‘_,_‘Z_j IAC Coil "B" — Hi
Black Connector

Fig. 5 Electronic Control Module Terminal Identification

(Fuel Injected Models,

Except Cadillac 4.1L V8)
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Entering Diagnostic Mode — 1) Turn ignition on (engine off).
"CHECK ENGINE” lamp should glow. Locate Assembly Line
Data Link (ALDL) connector attached to ECM wiring harness
under instrument panel. Insért lug terminal across "TEST” ter-
minal and "GROUND" terminal. See Fig. 6.

— Early model "1" cars are equipped with a 5-pin ALDL
connector. Later model "]" cars and all other models are
equipped with a 12-pin connector.

5-Pin
Connector

"TEST” Terminal

cgiA

E|D
L GHJ/A(L1MJ

Al|B||C||D]||E

12-Pin

Spade Terminal Connector

Ground

Fig. 6 Exploded View of ALDL Connectors

2) "CHECK ENGINE" lamp should flash code "12". Code "12"
consists of "FLASH”, pause, "FLASH", "FLASH" followed by a
longer pause. Trouble code "12” will be repeated 2 more
times, then if any trouble codes are stored in ECM memory,
they will be displayed in same manner.

3) Trouble codes will be displayed from lowest to highest num-
bered code (3 times each) and be repeated as long as the
"TEST” terminal of ALDL connector is grounded.

XY — Inserting lug in terminals of ALDL connector
grounds "TEST” terminal lead. Do not ground ALDL connector
before ignition is turned on or engine is started.

Clearing Trouble Codes — To clear memory of trouble codes,
turn ignition on and ground "TEST” lead at ALDL connector.
Turn ignition off and remove ECM fuse from fuse block for 10
seconds. Remove; "TEST” lead ground.
I4

Exiting Diagnostic Mode — To exit diagnostic mode, turn
ignition oft and remove spade lug terminal from ALDL connec-
tor.

— The terms "enter diagnostics” and "exit diagnostics”
will be used periodically throughout this section. Follow the
procedure for entering diagnostic mode when instructed to
"enter diagnostics”. Follew the procedure for exiting
diagnostic mode when instructed to "exit diagnostics”.

FAILURE CODE DETERMINATION

During any diagnostic procedure, "hard failure” codes MUST
be distinguished from “intermittent failure” codes. Diagnostic
charts CANNOT be used to analyze “intermittent failure”
codes, except as noted under Diagnostic Procedure. To deter-
mine "hard failure” codes and "intermittent failure” codes,
proceed as follows:

1) Turn ignition on and enter diagnostics. Read and record all
stored trouble codes. Exit diagnostics and clear trouble codes.
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ECM TROUBLE CODE IDENTIFICATION

Code Circuit Affected Application

12 No reference pulse to ECM.
(Not stored in memory).

13 Oxygen sensor circuit.

14 Shorted coolant tempera-
ture sensor circuit.

All Models

Exc. Fed. "T" Car
Exc. Fed. "T" Car

15 Open coolant temperature All Models
sensor circuit.
21 TPS circuit high. All Models

22 TPS circuit low.

23 Open or grounded M/C
solenoid circuit.

24 VSS circuit. Exc. Fed."T" Car

32 BARO sensor circuit low. Exc. EFl & Fed. "T" Car
(Altitude compensator
low on "J" cars).

33 MAP sensor circuit high.

34 MAP or vacuum circuit.

EFl Models Only
Exc. EFl Models

EFI Models Only
Exc. Fed. "T" Car

35 ISC circuit sorted. Exc. EFl & Fed. "T" Car
41 No distributor reference Exc. EFl & Fed. "T" Car
pulses with 8 in. Hg at
MAP sensor.

42 EST circuit or by-pass Exc. Fed. "T” Car
grounded or open.

43 ESC retard signal too long. Exc. Fed. "T” Car

44 Lean oxygen sensor value. All Models

44 & 55 At same time, faulty Exc. EFl & Fed. "T” Car

oxygen sensor circuit.

45 Rich oxygen sensor value. All Models

51 Faulty PROM or improper All Models
PROM installation.

54 Shorted M/C solenoid or Exc. EFl & Fed. "T" Car

faulty ECM.

55 Grounded voltage regerence, Exc. Fed. "T" Car

faulty oxygen sensor or ECM.

— Trouble codes will be recorded on Federal "T" cars
only with engine running. Turning ignition off after any trouble
codes have been set will erase all codes.

2) Apply parking brake and place transmission in neutral
(manual) or park (automatic). Block drive wheels. Start engine.
"CHECK ENGINE” lamp should go out. Run warm engine at
specified curb idle for 2 minutes and note "CHECK ENGINE”
light.

— Grounding "TEST" terminal with engine running will
force engine to operate in closed loop mode if engine is warm
and oxygen sensor is hot. If "CHECK ENGINE" lamp does not
glow while in closed loop, CCC system is operating properly.

3) If "CHECK ENGINE" lamp comes on, enter diagnostics,
read and record trouble codes. This will reveal "hard failure”
codes. Codes II"3/I, ”]5", 1124"’ II35(I, ”44"1 "45” and "55" may
require road test to reset "hard failure” after trouble codes
were cleared.

4) If "CHECK ENGINE" lamp does not come on, all stored
trouble codes were "intermittent failures”, except as noted un-
der Diagnostic Procedure.

— Trouble code "15" malfunction will only display af-
ter 5 minutes of engine operation. Trouble code "12" will dis-
play only during time of no reference pulses received by ECM;
it will never be stored as a malfunction.

Repair I nformati on Conpany
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Conf.)

DIAGNOSTIC PROCEDURE

— If vehicle exhibits performance problems and no
codes are set, refer to System Performance Chart. Components
recorded by trouble codes generally do not cause performance
problems when no codes are stored in ECM memory.

The CCC system should be considered as a possible source of
trouble on engine performance, fuel economy and exhaust
emission complaints ONLY after normal checks (which apply to
a vehicle without CCC) have been performed. Diagnosis of
CCC system consists of 3 types of check sheets: Diagnostic Cir-
cvit Check, Driver Complaint and System Performance Check.
Any of these check sheets may lead to a chart for locating
source of problem or indicate no problem on that sheet and
refer to another sheet. If there is no trouble in CCC system, all
3 check sheets will result in that conclusion. The check sheets
and their procedures are as follows:

Diagnostic Circuit Check — 1) If complaint is "CHECK
ENGINE” lamp related, this check will lead to most likely
problem area, if malfunction exists. Enter diagnostics and
record stored trouble codes. Begin diagnosis with lowest num-
bered code which is displayed and refer to appropriate trou-
ble code chart.

2) If code "51" is displayed, refer to PROM removal and in-
stallation in this article for diagnosis of this code.

3) If codes "54" or "55" are displayed with another code,
always refer to diagnostic chart for code "54" or "55" first,
then proceed to next lowest numbered code.

NI®l3 — Any time codes "51", "54" or "55" are displayed with
another code, start with "50-series” code first, then proceed to
next lowest numbered code.

4) If codes "13" and "21”,"14" and "21” or "15” and "21" are

disployed, start with code "21” first, then proceed to code
II'|3II’ H]4" or "]5/!.

5) On 2.8L engine with manual transmission, if codes "13” and
"34","14" and "34” or "15" and "34" are displayed, start with
code 34" first, then proceed to code "13", "14" or "15",

6) If "intermittent failure” codes "13", "15", "24", "35", "44",
"45" or "55" are displayed, use diagnostic chart for
corresponding "hard failure” code.

Driver Complaint Sheet — 1) If complaint is not "CHECK
ENGINE” lamp related, this check will lead to most likely
problem area, if malfunction exists. Make checks that would

normally be made for the complaint on a vehicle without CCC
system.

2) Follow diagnostic chart and repair malfunction. After
repair, perform System Performance Check.

— EFl vehicles do not use a System Performance Check
chart.

System Performance Check — 1) This check verifies that
CCC system is functioning correctly. This check should always
be made after any repair on CCC system.
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2) When performing this check, always engage parking brake
and block DRIVE wheels. Parking brake on front-wheel drive
models does not hold drive wheels. On engines equipped with
Varajet carburetors (E2SE Model), remove bowl vent line at
carburetor and plug hose at carburetor during check and
reconnect it after the check is complete.

3) On some engines, the oxygen sensor will cool off after only
a short period of time while engine is idling. This will cause
engine to go into open loop. To restore closed loop mode, run
engine at part throttle several minutes and accelerate from idle
to part throttle several times.

— Although there are many charts connected with CCC
diagnosis, only 2 charts are needed to prove the system is
operating properly. Normally, only 3 charts are necessary to
find a problem, if one exists.

Diagnostic Tools — 1) The CCC system does not require
special tools for diagnosis. A dwell meter, tachometer, test
light, ohmmeter, digital voltmeter with 10 megohms im-
pedance (minimum), vacuum pump, vacuum gauge and 6 jum-
per wires 6" long (1 wire with female connectors at both ends;
1 wire with male connectors at both ends; 4 wires with male
and female connectors at opposite ends) are only tools
necessary for diagnosis.

— If dwell meter causes a change in engine operation
when connected to M/C solenoid "DWELL" lead (green connec-
tor near carburetor), it CANNOT be used. The following
tach/dwell models should not be used: G, GA, TDT 1, 2 or 5,
216 and 216/1.

2) A test light, rather than a voltmeter, must be used when in-
dicated by diagnostic chart.

Connecting Dwell Meter — 1) A dwell meter set on "6-
cylinder” scale for all carbureted engines is used to measure
ECM output and M/C dwell (duty cycle). A green connector
located in wiring harness near carburetor is the dwell meter
connection point.

2) When dwell meter is connected, do not allow terminal to
touch any ground source, including hoses. This could damage
ECM. On a normal operating engine, dwell at both idle and
part throttle should read between 10-50° and will be varying.
"Varying” means needle will continually move up and down
the scale. The amount of variation does not matter, only fact
that it does move.

3) This variation of needle indicates system is in closed loop
and ECM is responding to signals from oxygen sensor. At wide
open throttle or cold engine operation, dwell will be fixed
(needle steady). This indicates open loop and that ECM is
ignoring oxygen sensor signals.

4) If there is doubt whether engine is in closed loop or open
loop, richen or lean mixture (choke carburetor or cause air
leak). This action will cause dwell to change if engine is in
closed loop.
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

DIAGNOSTIC CIRCUIT CHECK
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED

* Key “on’, engine stopped, “test” term. ungrounded.
o Note check engine light.
T

[ 1
Light “ott" Light “on” steady
See "CHECK ENGINE"
Inoperative Chart Ground “test” term. and
note check engine light.

[ I
Does not Flash Code 12 I Flaghes Code 12 I o]
See Won't Flash Note and record any Check for gn'ded
Code 12 Chart

additional codes. wire to ECM term.
5. If not gn'ded,
it is faulty ECM.

Check volt. at ECM
term. 21 to gn'd.

av Uni

Check for gn'ded
circuit to ECM
term. 21. If not
n'ded, it is faul

Check that all PROM ® Turn ignition “off”.

pins are fully sested * Clear long-term memory.
in socket. If OK, * Remove “test” term. ground.
replaca PROM. Clear ® Set parking brake with trans. in

memory and recheck. park (A.T.) neutral (M.T.),

1f 51 reappears, and block drive wheels.

replace ECM. ® Run warm engine at specified curb
idle for 2 minutes and note

check engine light.

Refer to the additional codes
recorded above (not Code 12).

[Ground “test” term. and note light. |

No Additional Codes tional Codes |

r —
12,21,23,32,34,42.%43,54 | [ All others |
T T

|F|nnn Cud:] Flashes but not a code
{ T

® See applicable trouble Check volt from
code chart, ECM term. 21 to
Troubl 0 code |L— « If more than one code is g'nd.
charts cannot be used. Make stored, start with
physical check of circuit lowest code.

indicated by trouble code,

Replace ECM.

See Driver

Complaint Sheet

Check for grounded circuit to
ECM term. 21. if not grounded,
repiace ECM.

Before replacing an ECM, always check PROM for correct application
ond installation. Also, remove terminal(s) from ECM connector for circuit
involved, clean terminal contact and expand it slightly to increase
contact pressure and recheck to see if problem is corrected.

The system performance check should be performed
after any repairs to the system have been made.

*It is possible to set a false Code 42 on starting, but the "CHECK
ENGINE” lamp will not be on. No corrective action is required.
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DIAGNOSTIC CIRCUIT CHECK
EFI ONLY

—Sludv Light

Ground diagnostic
test terminal

[Fiashing Light ]
Flashing Code 12

Ercatic or inter-
mittent at tmes.

Check diagnostic CKT 451 for See Diver
short to ground between ALCL| [ (rmmptant Shevt
connector and ECM,

[ckrasiok]
Faulty ECM

See CHECK ENGINE
Inoperatve Chart

Flashes Code 51 ar 55

[
[Does Not Flash Code 12 Flashes Code 12

See Won 1 Flash * Note and record any addimonal
Code 12 Chart codels)
T

1 1
Additional codes with no Code 15, No additional codes
24,5101 55.

T [

T Do

cranks but will not run see chart.

slgnition “OFF "

eClear codes.

Diagnostic terminal not grounded

eConnect tachometer

eSet parking brake. Transmussion in “Park” and
block wheels.

eEngine at normal operating temperature.

sPerform all of the following operational checks
for the times indicated or until “Check Engine”
light comes on; whichever occurs hirst

sidie engine at normal operating temperature
for ane (1) minute.

*Run engine at a steady throttle 1200 to 1400
RPM for two (2) minutes.

eRun engine at steady throttle above 2000 RPM
for one (1) minute.

sldle engine for one {1) minute with transmission
in "Drive”

#Note “Check Engine” light

““Check Engine” Light On

See Code 51 or 55 l

‘Additional code(s)
including a Code 15,
24,51 or 55

See Code 1
24,51 or 55
t

“Check Engine’” Light
Erratic or Intermuttent
at Times.

““Check Engine”
Light Off

* Stop engine
* Ground diagnostic terminal
Stop engine.  Ignition “ON." e it
Additional codes * Note codes. L it

recorded from above should
be considered as intermittent,
Driver See applicable chart. If more than I

Complaint Sheet one code is stared, start with lowest code

DIAGNOSTIC CIRCUIT CHECK
FED. "T” CAR WITHOUT 5-SPEED

Trouble codes are lost when the ignition is turned off. Therefore, on “"Check Engine” light complaints, codes should be checked
before ignition is turned off, if possible. {See “trouble code memory ")

Aiways check PROM for correct application and instaliation before replacing an ECM. Also, remove terminal(s) from ECM
connector for circuit involved. clean terminal contact and expand it slightly to increase contact pressure and recheck to see if
oroblem is corrected

® Note “Check Engine” ight.

I

|
L Light “On" steady. J

® Key “on”, engine stopped, “Test" terminal ungrounded I

r
l Light “Off"" }

]
r Light flashes J

Ground “test” terminal and note Check for grounded wire to ECM
"Check Engine light terminal “16”. 1f not grounded, 1t
] 15 faulty ECM

[Does not fash coue 12. ] [ Fustescoderz ]

Code 12 C

® Remove “test” terminal ground
® Set parking brake with transmission in park (A T.), neutral (M.T ) and block drive wheels
® Run warm engine at specitied curb idle for 1 minute and note “Check Engine™ light

® Ground “test” terminal and note “Check Engine” light
See Driver ® See Applicable trouble code chart
Compiant Sheet & (f more than one code is stored, start with lowest code

unless one 1s 51, then start with it

Always check PROM for correct application tefore repiacing ECM

The System Performance Check should be performed
atter any repairs to the CCC system have been made
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

DRIVER COMPLAINT SHEET SYSTEM PERFORMANCE CHECK
ALL EXC. EFI (ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED)

Engme performcmce problem (OdOI’, surge, fuel economy, Disconnect purge hose from cannister and plut it. On E2SE carburetors, disconnect bowl vant at car-
etc. ...) Emission problem. buretor and plug the hose to the cannister.

Connect tachometer (distributor side of tach. filter if used).
" " H
f "CHECK ENGINE" lam p Is not on, normal checks. that Ground trouble code “test"” lead. (Must not ba grounded before angine is started.)
would be pe rformed on cars without CCC should be done Run engine at 3,000 RPM and while keeping throftie constant, reconnect MIC solenoid and note RPM. if

. car is equipped with an electric cooling fan, it may lower RPM when it angages.
f| rst. Remove ground from dwell lead before returning to idle.

Disconnect mixture control {M/C) solenoid and ground MIC solenoid dweli lead.
Start engine.

o rwN

~

I
It generator or coolant light is on with the "CHECK : l ]

Less than 100 RPM DROP OR RPM increases. | [ More than 100 RPM drop
ENGINE” lamp, they should be diagnosed first. '

® Check that pink wire is attached to right

hand term. of M/C solenoid connector, as « Connect dwell meter to MC sol. dwell lead
viewed from harness end.

Inspect for poor connections at coolant sensor, M/C * Check evap canistar for Sortarn on

o Set carb. on high step of fast idle cam. and

Iquig fuel and purge
. ™ s vaty for | dwel
solenoid, efc., and poor or loose vacuum hoses and con- o o S Yot vanee e whiemovor nappens first
necﬁons Repair as necessary 'S“efv"gg“faaf;”'e"g“ © Return engine to idle and note dwel).*
' ]
+ " " F ] |
® |Intermittent "CHECK ENGINE” lamp, but no trouble [Fea naer 10 ] [Frcww | [Faesoverso | [Tvarving |

code stored: ;
. . . . . . l See Dwell Fixed ] I See Dwell Fined ] l See Dwell Fixed I
— Check for intermittent connection in circuit from: Under 10_Chan Between 1050 Chart| | Over 50 Chan
® |gnition coil to ground and arcing at spark plugs
or wires (all engines).

® Battery to ECM terminals “C” and "R" (exc Fed.

[ Between 1050 ] [ Not between 10-50°

. Check 1}
"T" car without 5-speed). carpurcior

® Battery to ECM terminal "11” (Fed. "T" car
without 5-speed).

* No trouble found in System
® Clear long term memory
® ECM terminal 1" to engine ground (Fed. "T" car

WIH’\OU? 5-speed ) . *Oxygen sensors may cool off at idle and the dwell change from varying to fixed. If this happens running the engine at

® ECM terminal "19" to distributor, including tach o el v v e

filter (Fed. "T” car without 5-speed).
— Loss of long term memory (exc. Fed. "T” car without

5-speed).

] grou)nding dwell lead for 10 seconds with "test"” SYSTEM PERFORMANCE CHECK
lead ungrounded should give code 23. It should (FED. "T" CAR WITHOUT 5-SPEED)
be retained after engine is stopped and ignition
turned to run position. If it is not, ECM is defec-

1. Startengine.
f' 2. Do not ground trouble code “'test’ terminal.
ive. 3. Disconnect purge hose from cannister and plug it.
— N nTH i 4. Connect tachometer to terminal 6" of engine electrical connector
EST wires (exc. Fed. "T" car without S-speed). 5. Disconnect mixture control (M/C) solenoid and ground M/C solenoid dwell lead
M 6. Run engine at 3,000 RPM and while keeping throttle constant, reconnect M/C
® EST wires should be kept away from spark plug ity
wires, dleribU?Ol’ housing, C0i| and generator. 7. Remove ground from dwell lead befare returning to idle.
Wires from ECM terminal "13” to distributor and [
shield around EST wires should be a good
ground. |.Less than 100 RPM drop or RPM increases. |
. [of dwell r M/C sol
® Stalling, Rough Idle or Improper Idle Speed. (exc. Fed. Creck evap canster for S it dwall lead 6 ayincir seatel
"T" car without 5-s eed) g e g PUSe e ®  Set carburetor on high step of fast
p . for leaks Check for tuei idle cam. and run for 1 minute or
— See Idle Speed Control. r cranwcase i O until dwell starts to vary, which-
ever happens first.
& Return engine 1o idle and note dwell.
after 10 sec.

® Detonation - Spark Knock (exc. Fed. "T" car without 5- I T T {
Speed). [ Fixed under 109} [ Fixed10:50° ] [[Fixed over 50° ] [Varving ]
— Check ESC performance (if equipped). l

See Dwell Fixed I See Dwell Fixed I

Between 10-50 Chart Qver 50 Chart Remove iarge vacuum hose,
— Check MAP or vacuum sensor output. such a3 PCV source to cause
— Check EGR H ®  Check for air or vacuum leak {including air air leak to engine {but not
ec OperQhOn . management system) enough to stall engine) and

. . »  Check f haust leak ahead of . dwell

— Check TPS enrichment operation. . Vmum rone ou lesk anead of oxygen sensor fote dwe

— Check HEI operation. * Check EGR Operation
[No teak ]

® Poor performance and/or Fuel Economy (exc. Fed. "T" -
P / y ( Ty (]

car without 5-speed).
— Perform EST diagnosis.

— Perform ESC diagnosis (if equipped).

Under 10°

Correct air leak.
Check dwell at 3000 RPM.

® Poor Full-Throttle Performance.
— Perform TPS diagnosis (if equipped).

[[Between 10°50° | [[Not between 10°50° |
I 1

Check air management
system.

® No trouble found in
System.

Service
Carburetor

® Ali Other Complaints,
— Make System Performance Check on warm engine
(upper radiator hose hot).
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1982 Computerized Engine Controlsia-ss

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

DRIVER COMPLAINT SHEET
(EFI MODELS)

Intermittent "CHECK ENGINE” lamp or stored codes.

NOTE — Do not use diagnostic charts for intermittent
problems. Fault must be present to locate the problem. If
fault is intermittent, use of charts may result in replacement
of non-defective parts.

— Most intermittent problems are caused by faulty
electrical connectors or wiring. Diagnosis must in-
clude a careful visual and physical inspection of the
following circuit wiring and connectors:
® Poor mating of connector halves or terminals not
fully seated in connector body (backed out "ter-
minals”).

® Improperly formed or damaged terminals. All
connector terminals in problem circuit should be
carefully reformed to increase contact tension.

® HEI distributor EST wires should be routed away
from distributor, ignition coil, secondary wiring
and generator.

® Circuit 419 — "CHECK ENGINE"” lamp to ECM —
short to ground.

o Circuit 451 — Diagnostic connector to ECM —
short to ground.

® Circuit 450 and 450R — Check ECM ground at
engine block.

® Improper installation of electrical options.

Open air conditioning clutch diode.

® Electrical system interference caused by a defec-
tive relay. ECM driven solenoid, or a switch caus-
ing a sharp electrical surge. Normally, the
problem will occur when defective component is
operated.

Stalling, Rough or Improper Idle Speed.
— See EFI Idle Air Control Chart.

Engine Cranks But Will Not Run.
— Perform injector test.

Hard Starting, Poor Performance, Driveability or Fuel
Economy.
— Service fuel system.

® Detonation — Spark Knock.
— Diagnosis ESC system.
— Diagnosis EGR system.

Following any repairs or adjustments, clear codes and con-
firm closed loop operation and no "CHECK ENGINE”
lamp.
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DWELL FIXED UNDER 10°
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED

® With engine st part throttle, choke engine and note dwall. (ignare any

variation as throftle position is changed.)
« Disconnect oxygen sensor

® Check for air or vacuum leak (including air management system)

» Connect 2 digital voltmeter with 10 megohms input
impedence, set on the 20 voft scale. from bat. + to
purple wire to ECM (not oxygen sensorl.*

« Note dwell

[ « Ground “test” term. ]

* Check for an exhaust leak ahead of oxygen sensor
© Vacuum hose routing.
® Check EGR operation

I

T [ — 1
Repair

Under 107 |
Check for open from ECM term 14 to
ground (including ECM connections). If
not opan, replace oxygen sensor.

[ increases | [

Service
Carburetor

Check for an open from ECM
term. 14 to ground and
grounded purple wire to
ECM term_ 9" If circuits are
OK. it is faulty ECM connec-
tion or ECM

: i its o ‘ "

h Svors
2
22 c ™S

“Do Not use an ordinary voltmeter or jumper in place of the digital voltmeter because they have too little resistance. A
vohage source of 1.0V to 1.7V such as a flashlight battery} can be connected with the Pos. term. 1o the purple wire and
the neg. term. to ground instead of using the digital vohmeter as a jumper. If the polarity is reversed, it won't work

DWELL FIXED BETWEEN 10-50°
ALL EXC. EFi & FED. "T" CAR WITHOUT 5-SPEED

Open Coolant or Oxygen Sensor Circunt

Check for sticking TPS plunger and
adjustment and low coolant

*  Run engine at part throttle for one {11 minute

o Startenguore and geound st et
o With eagae at part throte, note dwell, oo conner ton

from Coolant Sensor, and jJumper connector terms

* ey will rerpnne thes o _
el ch No dwell change
Dwell changes g connecton. 12026621,
from what it was and purnges waes
with sensor connected
Check resistance of
conlant sergon

{ Reconnect Coolant Sensar

=

* Return engine to idle.

 Disconnect Oxygen Sensor and
ground connector terms., on leads
to ECM (not sensor. Leave jumpered
for rest of checks

Over 1000
OHMS, reptace
coolant sensor

Under 1000
OHMS.

Dwell decreases

1t)s faulty Oxygen
sensor connections
or sensor

No dwell change

Connect jumper
hetween termimnals
9" and "14" at ECM

1t is bad coolant
sensor connection.

( Dwell changes ]

No dwell change ]

— | 1
E Repair open in wires Jumper termnals
h qH t0 oxygen sensar 3" and "7 at ECM.
- |
SrsR T [ 1
I Dwell changes I No dwell change

Repair apen 1n wires to
coolant sensor. Reconnect
oxvgen sensor

1115 faulty conne
terms.

ECMm

or 14" or faulty
ECM. (Reconnect oxygen sen:or |
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

DWELL FIXED BETWEEN 10-50° DWELL FIXED OVER 50°
FED. "T" CAR WITHOUT 5-SPEED FED. "T” CAR WITHOUT 5-SPEED

{Lesn engine, open coolant switch, or open or grounded oxygen sensor circuit.) Remove large vacuum hose such as
PCV source to cause air leak to
engine. {But not enough to stall

I Ground “test” term. and note dwell. I engine.)
= I

Varying {closed loop)

Dragnose
CTS Cucut

No dwelf change.

Dwell decreases.

With engine at part throttle, choke engine f:f,f:, Svap nza":‘s"gee' for ®  Disconnect oxygen sensar.
(Disregard any dwell variation as throttle is being opened or closed.] valve and bowl vert valve ®  Ground connector terminal on
for ieaks. Check for fuel lead to ECM (not oxygen sen-

T in crankcase. If OK. sor.)

service carburetor.
B cremes [ ot e} T
Replace ECM

Disconnect oxygen sensor
®  Connect a digital voltmeter with 10 meg.

ohms input impedence, set on the 20
volt scale, from bettery + 10 purple wire Check voltage on purple oxygen sensor
to ECM (not oxygen sensor) " wire from ECM with digital voltmeter,
@ Check for air or vacuum feak o Note dwell (sensor disconnected).
{including air management | l
1

system) |
Check for an exhaust leak [ owetlincreases ] [ NoDweticrange ]
ahead of oxygen sensor
Vacuum hose routing.
®  Check EGR Operation
I Check for open from ECM

Under .6 volt

Check for an open or
grounded purple wire to ECM
terminal 3. If not open or
grounded, it is faulty ECM

or ECM

terminal 20" to ground
(including ECM connections}
1f not open, it is faulty oxygen
sensor connection or sensor

Repeat voltage check with
ECM disconnected

Replace oxygen
sensor.

Under .5 volt

Replace ECM, Check for short in harness to J

r——- PURPLE
OXYGEN urple wire from oxygen sensor
: D [] SENSOR il 2
|
|

[horea ] (e ]

Service l Repair I
Carburetor

“Do Not use an ordinary voltmeter or jumper in place of digital voltmeter, because they have too little resis.
tance. A voltage source of 1.0V 10 1.7V (such as a flashlight battery) can be connected with the positive ter-
minal to the purple wire and the negative terminal to ground as a jumper. If the polarity is reversed, 1t won't
work.

i e =

2 P2 COOLANT 1

———— = SWITCH
ECM N

OXYGEN
SENSCR

DWELL FIXED OVER 50° "CHECK ENGINE” LAMP INOPERATIVE
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED ALL EXC. EFl MODELS

Run engine at fast idle, then with engine idling,

remove large vacuum hose such as PCV source to e lgnition ~on”, engine stopped.

cause air lesk to engine. (But not enough to ®  Ground “Check Engine" \-ms r;vminul in
i ALCL connector (terminal “D"} and note

stall the engine). “Check Engine” light.

l 1
Dwell changes. No dwell change.

Check for blown gage fuse and .
[Check voltage trom driver terminal “C” to ground. |

open in wire from ALCL to Instru-

. . ment Panel {1.P.} “Check Engine”
® Check evap. canister for ¢ Disconnect oxygen sensor. Jight terminal. If not open, it is 1
liquid fuel and purge ® Ground connector terminal on faulty butb or connection to it fU"_ﬂe'l:T] [Gver 11 vare]
valve and bowl vent valve| lead 'O)ECM {not oxygen
sensor).
for leaks. Check for fuel Check voltage Ground dri- Check for open
in crankcase. If OK, from driver terminal ver terminal “E" trom famp driver
service carburetor. “B" 10 ground. and note “Check En- terminal “D"" to ground,
T gine” light. 1f not open, re-
place lamp dr

[Gignton~ ] [Light ‘st

I i
[Dwell drops to under 10°. ] [No dwell changﬂ epair open in circuit to ¢ Remove wire from driver |
gage fuse from terminai “B". connector cavity “C"". -
] it is faulty Repair open in

l ®  Reconnect driver and note :
driver connection wire to driver

- “Check Engine" light, ' g
® Ign. “on”, engine stopped. | Replace ECM. I or driver. terminal "E".

* Remove ground from O, harness
connector and check voltage
from that term. to ground
with digital voltmeter.

It is faulty driver

| Check for grounded wire from
| { drver terminal G to ECM connections or
terminal "G (‘2 on Fed T driver

car w/o 5-spd) i not

Under .55V Over .55V rovnces oo 2O Ignition

To Ignition in L.P.

Itis faulty oxygen Check wire from ECM term. 9 for short 1o gages
sensor. to Bat.+. If not shorted, it is 11 C.E. Lamp
faulty ECM. 8 ? 47K £
o L To ALCL - “D"
2 C |4 15K
Lamp

M9 o) {3 — — e

o FEREE]

—
— D . N
- Driver Terminal
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1982 Computerized Engine Controlsie-es

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

"CHECK ENGINE” LAMP INOPERATIVE
EFI MODELS

* ignition “ON," engine stopped.
® Back probe white ECM connector Pin 20,
CKT 419, with a test light to ground.

T

Test Light “ON" Test Light “"OFF

Fauity ““Check Engine”" light * Back probe ECM connector, Pin 16,

bulb. igmition CKT 439, with a test hight to
Bulb OK, Repair open ign. 1 ground.
CKT. or CKT. 418.

Test Light “OFF " Test Light “ON""

Repair open or short to . " hi
ground in CKT 439, Back probe white connector Pins 10 or
15, continuous battery, with a test
light to ground.

— ]

Test Light “ON"
Check ECM engine ground
CKTS 450 and 450R

Test Light “OFF~

Repair open or short to ground
in continuous battery circuit.

CHECK ENGINE LIGHT ECM ground OK.

WHITE
/ CONNECTOR
Gage Fuse 105 Faulty ECM connector
IGN. 1 413 —{ 20 LAMP DRIVER or ECM.
CONTINUOUS BATTERY —\ﬂ—t 10
20A
15
ECMFum 4,

IGN. 1—o_/ o——439 16

[———————4s1—{ 3 || DracNosTICS

o c B A
o ECM

K L M

ALDL CONNECTOR
Clesr codes and confirm ““Closed Loop’ operation and no “Check Engine” light.

WON'T FLASH CODE 12
ALL EXC. EFl MODELS

Remote Lamp Driver in Harness.
Check fuses that supply power to ECM.

®  Disconnect ground from “test” terminal
Key "'on”, engine stopped.
Check voltage from lamp driver terminal “C** to ground

1

I Ground tamp driver terminal “C” and note “Check Engine™ liyht ]

Qver 11 volts

Check for short from terminat
“C” wire to B+

Light “ON Light "OFF ™
Disconnect driver and note Ground termenal G2 on
. . Fea T car wio S spd) ang
Check Engine” fight note CHEGK ENGINE  1ignt
Light "OFF Light "ON" Light "OFF Light "ON""
T )|

IL

It 15 taulty connection Renan ground 1o Ground termuat 5 (16| | Rupan upen o wie iom
ol wire from driver n Fed Caf Wi b spd) ECM termunal Gt 2 un
wer terminat “C o o
1o drive < termingl “E” 1o "Check at ECM and note CHECK Fed 1ot wio o
or faulty driver Engine” light ENGINE Tight lo drwer terminal €

) . | —

Oisconnect ground from terminad 5 (16 on
Fed T it wio 55p0 )

Check voltage from EGI termanais (&
CU o Fed T e Wi S speds 1 ground

b
Light Flashes

Repart open i wire iom ECM
terminal 5 116 oa Fed
T car w0 S-spd) to test

rermnat
T 1
Repar poor connaction o apen n | I, G et ]
circuit 10 terminal that reads low. I
I 1
[[over 1von ] [Tunder 1o ]
TO GAGE FUSE T T
P b o v ®  Turngmtion “oft”, remove PROM
8 TOIP, ferminal, A b U *  Turnigaition “on”
IGNITION "‘ Ho2 u"w hw‘t & After 30 seconds, check for
it W b i) :
LAMP 10 Gt oune Code 12 and 51
DRIVER CE T

c LAMP

No Code 12 and 51 I I Code 12 and 51 I
E

10 ECM 1115 faulty ECM Check for proper PROM
TERMINAL comection o ECM mstallation 1 OK,
install new PROM and

G T0ALCL "D recheck tor code 12
11 code 12 does not
-‘ir o Hash, replace ECM
T

r Repeat duagrostic circurt check

TPS ENRICHMENT CHECK
ALL EXC. EFl MODELS

Except 2.8¢ V-6 with manual transmission. It uses vacuum sensor output for enrichment

© Start engine and ground “test” term. With engine running at part throttie,
depress TPS plungar compistely and note dwell.
T

* Connact dwell mater set on § cyl. scais 1o MIC Sol ‘

No dwell change

Enrichment Circut OK. Make system
performance check.

lT)lscormEC! TPS Harness Connector from sensor and note
dwell

Check voltage from harness connector tecminal
8 1o "C” with digital voltmeter

Cnecx for Ground ~ wre 1o ECM lerm nar 2
5 orFed T carw 3 5-5p0r It rat itss a fauity ECM
grourged t s faun, ECMA

Adjust TPS or reptace
fauity TPS.

5 voits A

)
2 ]
2 <

WON'T FLASH CODE 12
EFI MODELS

® ignition “OFF."
* Disconnect White ECM connector.
® ignition “ON.”

[

Repair short to ground
in CKT. 419,

ignition “OFF " engine stopped.
Remave PROM.

Ignition “ON."

Ground diagnostic term.

Note code.

* Ignition “OFF."

® Reconnect ECM.

* Ignition on, engine stopped.

* Back probe white ECM connector Pin 3,
CKT. 451, with a test light to ground.

[

WHITE
CONMECTOR

Code 51 Faulty ECM connector
or ECM.

CHECK ENGINE LIGHT

CONTINUOUS 204

BATTERY

IGN. 1

LAMP DRIVER | Check for proper PROM
instatlation. If OK,
DIAGNOSTICS install new PROM and
recheck for code 12.

[}
w
>

\] D o ECM

ALCL
\ KiL|m CONNECTOR

Clear codes and confirm *“Closed Loop”
operation and no ““Check Engine’ light.

Copyright (c) 2001 Mtchell
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-8 | 982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 12 TROUBLE CODE 12
3.8L VIN CODE K ALL OTHER MODELS

Check connections at 4 terminal
[ check connections st 4-Tarminat EST connector | EST distributor connector.

I I
[Motox [ox ] [Notox ] [ox ]

Repair, clear memory * 4-Terminal EST Connector disconnected.
ind rechec! * With a digital voltmeter,
Check voltage from Terminal B in With engine idling connect digital voltmeter
distributor side of EST connector to from ECM Terminal 10 to ground. Check voitage
ground with engine idling. at idle and at part throttle.
I
OVER 8 VOLTS UNDER 4 VOLTS VOLTS [

* Check Hall Switch wires Check for open or | Increases at part throttle I I Doesn't increase ]
for: grounded wire to ECM
® Open or gnd. to EST Terminal 10. If wire l

connector "B is OK, it is faulty
BAT . ECM connection or ]

. ;w‘?:"m oK. i gnd ECM Faulty ECM connections or ECM. Check for open or grounded reference lead from dis-
faulty Halt Swil’l:'l tributor module 10 ECM. If OK, replace HEI module.
connections or switch.

Hall Effect
Switch

Output

TROUBLE CODE 12
FED. "T” CAR WITHOUT 5-SPEED

| Check connections at tach. filter assembly. ]

I TROUBLE CODE 13
: ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

[ Repar ] ® lIgnition “on”, engine stopped.
& Using meter J29125-A, check voltage
Check for sticking throttle position sensor.
from ECM side of tach. fiiter to ground. If 13 and 21 are displayed. go to 21 first. On
] 2.8L with manual transmission. if 13 and 34 are
displayed. go to 34 first.

* Connect dwell meter to M/C Sot.,
use 6 cyl. scale.
* Ground “test” term. and note dwelil at part throttle.

Disconnect wire from tach. filter to ECM Check for open in wire from filter 1
and recheck voltage at filter side of to ECM terminal 19", If wire is OK,
connector. itis faulty ECM connection or ECM.
Trouble is intermittent. O, With engine idling, disconnect oxygen
circuit is OK at present. sensor and ground purple wire leading
Check O, circuit for inter- 1o ECM {not oxygen sensor).
mittent connection. Clear 1
Under 4 voie marony I
Under 10" dwell. *m
Faulty oxygen sensor connec- Connect jumper between ECM terminals
Check voltage at tach. lead from distributor Check for grounded wire from tach. tions or sensor. “9” and 14",
with it disconnected from tach. filter. (Use filter to ECM terminal 19" If not
terminal “'6" of engine electrical connector.) grounded, replace ECM.

[[over 10° awert. ] [Under 10° aweil. ]
1 I

from connector to
ECM.

Faulty ECM connec- | | Repair apen in oxygen
tions or ECM. sensor harness lead
‘ Under 4 volts. l Over 4 volts

terminal of distributor

| Repair open in wire from filter to tach. l l Replace tach. filter. I ECM

Tach.
Filter EcMm 1. —%lll

S O

Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controlsie-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 13 : TROUBLE CODE 14
EFI MODELS EFl MODELS

Ignition “OFF " " ) - - . X
Diagnostic terminal grounded. If the “Engine Hot" light is “ON,” check for overheating

Disconnect oxygen sensor and jumper condition before making following test.

harness connector CKT 412 to ground. Engine stopped, Ignition “OFF",

Start engine and note “‘Check Engine’” Disgnostic terminal ungrounded.

light. Disconnect coolant sensor,

Jumper harness connector signal CKT. 410 to ground, CKT. 452.
Start engine and idle at normal operating temperature for 1 minute or

)

[ 1

until “Check Engine’ light comes on.
With engine idling, remove jumper from harness connector and
run engine for 1 more minute,

“Check Engine’ light went “Check Engine” light flashing .
off for at ieast 15 seconds. Open Loop,

I I *  Stop engine, enter diagnostics and nate code(s).

Faulty oxygen sensor Check for open oxygen l
connector or sensor. sensor CKT 412,

Both Code 14 and 15.

.
I Signal CKT 412 OK. J
|

Faulty ECM connector or ECM. ‘} ¢ Disconnect black ECM connector.
® Check signal CKT. 410 for short

to CKT. 452 or chassis ground.

OXYGEN SENSOR BLACK CONNECTOR CKT. 410 OK BLACK CONNECTOR

¢————412—{ 8] OXVGEN SENSOR SIGNAL

413 E SENSOR GROUND m COYDE';JAPNT @ GROUND

. SENSOR I SENSOR

Clear codes and confirm “Closed Loop™
operation and no “'Check Engine” light.

ECM

ECM
ENGINE GROUND WHITE CONNECTOR

Clear codes and confirm ““Closed Loop operation and no “Check Engine’ light.

o TROUBLE CODE 15
Field Service Mode: AI_I_ Exc, EFI & FED. ”T" CAR W|THOUT S'SPEED

* Engine running -- diagnostic terminal grounded,
— Open Loop; “Check Engil ight will flash approx. 2.5 times per second.
— Closed Loop; “‘Check Engine” light will flash approx. 1 time per second.

If 15 and 21 are displayed, go to 21 first.
On 2.8L with manual transmission, if 15 and 34 are
displayed, go to 34 first.

e Connect dwell meter to M/C Sol. - Use 6 cyl. scale.

e Start engine.

TROUBLE CODE 14 ¢ Ground “test” term. and note dwell at part throttle.
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED =

Trouble is intermittent. Circuit * Disconnect Coolant Sensor.
If 14 and 21 are displayed. go to 21 first not open at present. Make physi- ® Ignition “‘on”, engine stopped,
On 2.8;4wnh manlual transmlssaign" it 14 and cat inspection of circuit for in- check voltage between sensor
are displayed. go to irst . N
It the engine hot light is "on”. check for termittent connection. Clear connector terms., should be
overheating before making following test memory. over 4 volts.

Check voltage from ECM term. 3
1o 7 (sensor disconnected).

&

Run engine for 5 minutes with “test” term. ungrounded and
note light
I

Check resistance of coolant
sensor. Should be under 1000

ohms on warm angine.*

* Remove connector from Coolant Sensor.
* Start engine and ground “test’

( ] L |
Under 4 voits. Over 4 volts.
[ Not o ] ‘ T

Trouble is intarmittent. « Stop engine. 1
Make physicat check of ® Cannect dwell meter to M/C Solenoid.
circuit and clear memory. (Use 6 cyl. scale.) m

N i heck for i
I Itis poor sensor Replace Itis faulty Cl h ack for open in
: ECM connec- wires to ECM terms.
connection or low | - sensor. tionor CM__| | 3ona?
coolant level. o : :
Replace Coolant Sensor. Remove numbered term. ECM connector

and connect test light from Bat.- to

term. 3 of connector (ot ECM)

Sensor

5 volts-on open circuit

Repair grounded wire | | Check for short between 3
to ECM term. coolant sensor wires. If
not shorted, replace ECM ECM under 1000
ECM - 7 ohms Hot
7
Coolant . .
Sensor *This may require use of connector and lead assembly # 12026621.

Copyright (c) 2001 Mtchell Repair Information Conpany



-0 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 15
EFl MODELS

v e o

Engine at normal operating temperature.
Disconnect Coolant Sensor,

ignition “ON," engine stopped.

Check voltage between harness connector
terminals, CKTS 410 and 452,

+

Check resistance across coolant
sensor terminals. Should be
less than 1000 ohms.

NOT OK

Intermittent fault in
sensor circuit or conn.
If additional codes
were stored, return to
“Diagnostic Circuit

Replace Sensor.

* Sensor check may require use of wire and
connector assy, Part Number 12026621,
Clear codes and confirm “Closed Loop’’
operation and no “’Check Engine” light,

BLACK CONNECTOR
0
COOLANT 452
TEMP. + GROUND
SENSOR I SENSOR
ECM

Below 4 volts.

Check for open in
CKTS 410 or 452.

CKTS 410 and 452 OK.

Faulty ECM connector or ECM.

TROUBLE CODE 21
ALL EXC. EFI MODELS

Check for stuck or misadjusted TPS plunger
Repair as necessary and proceed with test.

On Fed. "T" car without 5-speed, trouble code 44 may
also be set if altitude compensation lead is grounded
Enrichment under this condition is about 30°

* Disconnect TPS harness connector from sensor.

* Connect dwell meter to M/C solenoid — use 6-cyl. scale.

® Check voltage from harness connector term. “A" to ““C" then "B to C” with a digital voitmeter
J#28125 or equivalent, and ign. “ON", engine stopped.

Either or both under 2 volts

Both over 2 volts

Check voltage from ECM terminal
“15" to "8" and from "5" to “8” ("21" to "22" and
“2" to "22" on Fed. "T" car w/o 5-spd)

* Start engine and let it idle.
® Jumper harness connector term.
“'B” to “C” and note dwell.

[ Onder 107 ]

[ overios ]

Either or both | [ Both over 2 volts |
under 2 volts |

Faulty ECM Repair open in
Connections harness to TPS.
or ECM
ECM
2 5 Voits A i
21 2
22 <

Replace ECM

Check TPS connector

terminal connections

[ Notok ]

[ ox 1]

I
Repair

Check TPS resistance
from “Ato B” then “A

to C”
Any over Both under
20,000 ohms 20,000 ohms
Replace Adjust TPS.
sensor If unable to adjust
replace TPS.

TROUBLE CODE 15
FED. "T” CAR WITHOUT 5-SPEED

If Code 15 and 21 are displayed. go to 21 first

o  Engine idling.

{8 cylinder scale).

to stall it, and note dwelf.

@ Connect dweil mater to M/C solenoid dwell (ead

®  After engine has been running for one minute,
cause large air leak 10 engine, but not enough

|

Under 10°

connection.

Trouble is intermittent. Circuit is
not open at present. Make physical
inspection of cireuit for intermittent

Fixed between 10° - 50°.

With engine idling.
@  Disconnect coolant switch and check
voltage from harness connector term.

1o ground.
[

® lgmition “ON"’, engine stopped.
@ Check voltage from ECM
terminal “17" to ground.

Connect test light from
Battery + to coolant switch
terminal and note “‘Check
Engine” light.

[Cover10vos ]

["under 10votts | [ Light "OF

Light “ON"

Repair open in wire
from ECM terminal 17"
10 coolant switch.

It is fauity
ECM con-
nection or ECM.

Ground coolant switch
harness connector terminal.
Cause large air leak to

Replace .
coolant
switch. .

Coolant
Switch

_./.._h..

Open
Cold

engine (but not enough
to stall engine) and note

dwell.
[Fixea10°-50°. ] [ Varying ]
l Replace ECM, l It s faulty
coolant switch
connection.

TROUBLE CODE 21
EFl MODELS

Clear codes.
Disconnect TPS sensor.

comes on.
[® ignition “ON’’ engine stopped.
¢ Ground Diagnostic Terminal as

Diagnostic terminal not grounded.

nd Note Code.

Start engine and idie for 1 minute or until “‘Check Engine” light

I

Probe TPS harness connector

CKT 452 with test
light to 12 volts.

Discorinect btack ECM connector and
probe harness connector Pin §
with a test light to ground.

Repair open
CKT 452,

ﬁ o
%-— a7
416
THROTTLE
POSITION SENSOR
(5.0L & 5.7L)

E
THROTTLE
POSITION

SENSOR
{1.8L & 2.5L)

Clear codes and confirm “Closed Loop”
operation and no “‘Check Engine” light.

Replace ECM.

BLACK CONNECTOR
417
452

WHITE CONNECTOR

Repair short to voltage
CKT 417,

TPS
SENSOR
GROUND

5V REF.

Copyright (c) 2001 Mtchell
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1982 Computerized Engine Controls 1e-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 22 TROUBLE CODE 23
EFl MODELS FED. "T" CAR WITHOUT 5-SPEED

® Disgnostic terminal not grounded. . Tun s o
gnition 'on”, engine stopped.
@ Cleer codes. @ Do NOT ground “Test” terminal
® Disconnect TPS and jumper CKTS 416 and 417, ®  Check voltage at M/C solenod dwell iead.
@ Start engine and idle for 1 minute or until “Check Engine’’ light comes on. l
.

Ignition “ON,” engine stopped. Ground Diagnostic Terminal and Note
Code.

Under 10 volts Over 10 volts

m s  Disconnect M/C solenoid. ‘Check voltage at
®  Connect test light from the solenoid ECM terminal 14",
connector battery terminal pink lead
to ground

*  Remove jumper from CKTS 416 and 417.
*  Check voltage between harness conn. Pins
AandC u:.il: digital voltmeter {J 29125)

I

Check TPS Adjustment

[(Under10voits | [ 0ver 10vos ]

Adjustment OK, Repair open Check carburetor
Replace TPS, in SOL/ECM M/C solenoid
4-6 Volts Below 4 voits wire resistance.
Connect test light

Check for open
circuit from sofenoid
to igniation switch

between solenaid harness
connecter terminals.
Do not use voltmeter.

or m':m m,.me:: [Cundec10ohms ] [ over 100nms ]
in CKT 417. (open or short to ground
n Ok 416, [[tian -on- ] [[Lgne oFe] Reptace Faulty ECM

solenoid connections
[ and ECM or ECM
CKT 417 OK. Faulty
ECM connector or ECM. CKT 416 OK. Faulty Check for an open i wire Remove ECM connector owELL
ECM connector or ECM, from M/C solenoid to dwell CONNECTOR
d connector. )f nat open, it is
BLACK CONNECTOR a faulty M/C solenoid con- rco-===
nechon o soenrd (e soLEnoiD [1ef—=rrt
ECM
Light "OFF " Light "ON" M/C
452 SOLENOID
417 TPS IGNITION 1
16 SENSOR
GROUND Replace Reparr ground in wire
THROTTLE sV ECM from solenoid to ECM
t 1147
POSITION SENSOR REF. ermina
(5.0L & 5.71) THMROTTLE
POSITION
Clear codes and confirm “Closed Loop”  SENSOR
operstion and no “Check Engine’ light. (1.8L & 2.5L)
WHITE CONNECTOR ECM

TROUBLE CODE 24
EFl MODELS

NOTICE: A Faise Code 24 and ““Check Engine’ light may be set if engine is run above 1200 RPM in
Neutral on vehicles equipped with manual transmission. To prevent misdiagnosis, disregard Code 24
if set under these circumstances.

Speedometer working OK.
Litt drive wheels.

TROU BLE co DE 23 :T::?;'Ib:mx;:l‘:mﬂnxmr Pin 2, signal CKT 437
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED * Frumision in "NEUTRAL "

* Rotate drive wheel manuslly while observing voltage.
Ba sure opposite whee! does not turn.
T

Voltage varies
from under 1.0 voit to
over 10 voits.

Disconnect buffer amplifie.
Ignition “ON."

Check ions at M/C solenoid. If OK: Clear memory and ©  Probe hamess connector Pin C
recheck for Code. If no Code 23. circuit is OK with & voltmeter to ground. Park/Neutral
Should be 9-12 volts. switch Chart 9A.

Park/Neutral switch OK.,

®  Clear codes.

* Diagnostic term, not grounded .

* Road tagt—-At steady 40 MPH for
one minute

® Note “Chack Engine* light.

® Turn ignition “on”’, engine stopped.
Do NOT ground “test” iead.

@ Check voltage at MIC solanoid dwell lead.
Under 10V

 Disconnect M/C sofenoid.
® Cannect test light from the sol. con-
nector battery terminal pink lead to

Connect voltmeter between
harness connector Pins B
and C. Should be 9-12 volts.

Check voitage at ECM term.
18",

[ Netox ]

ground. — epair open grou ‘Connect voltmater bstwesn
Under 10V CKT 450, harness Pint AL B,
Should ba 9-12 volts. . st .
prees il pECT o o Tomoni
[T ) Motem ] in SOLECM MIC Sol. Resistance * Ground disgnostic|
T T wire. term.
Connect test light be Check for open B+
tween sol. harness con- circuit to sole-
recr . o | Lot oo fore | [ oo Ve
use vormetar, ground in signal CKT 437. 1 |
Recheck voltage at white No Code 24 Code 24 ]
T T ECM connector Pin 2, CKT
Faulty 437 a3 drive whee! i turned.
No Light o [ See chart for ctml Faulty buffer eonnmm]
or £ s | [ e
ECM connector
Chack for an open Reinstall originel VSS and
in wire from MIC repair spesdometer.
Sol. to dwell No Light Light
Sl Clar e ot i Long” WHITE CoNNECTOR
open, it s & operation and no “"Check Engine™ light.
faulty MIC Solenoid Repair ground Dwell noine SPEED 21 vss
connection or Solenoid. in wire trom 8 SENSOR SIGNAL
solenoid Mic
10 ECM ECM Sol. ) ENGINE
terminal “18". GROUND
ign ECM

Copyright (c) 2001 Mtchell Repair Information Conpany



-2 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 24
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

Without

Ignition “on”, engine stopped.

Connect voltmeter across Park/Neutral

switch terminals, or ECM terminal “H’’ to ground.
Note voitage while in Neutral and then

in Drive.

No voltage change

* Disconnect BN switch.

I Voitage changes I

switch

® Connect voltmeter between
harness connector terminals.

e

Ignition “on”, engine stopped
Connect voltmeter from ECM
terminal “16” to ground.

Raise one drive whee off fioor and
note voltmeter while rotating one
drive wheel by hand. It should
siternate from under 3 volts to

Check adjustment Check for open black white
of /N switch. if OK, wire 10 ground and
replace switch. or open wire to ECM terminal I No variation ] [ Varies ]
“H”. If OK, it is faulty ECM
connection or ECM. l
Disconnect VSS sensor and measure voltage from harness It is faulty
connector terminais “A” to “B" (black white wire) and “C" to “B". ECM connection
Both should be over 6 volts. or ECM.

| only “a"10 8" tow |

[ Only “C” to “'B" low _]

1
& =

Check VSS Check for open Check for open and ground Check for open in wire
o it OK. in wire from in wire to ECM terminal “16". to ignition suppty. if
eo’:d °\;‘$‘S nd terminal “B” to # not grounded or open, not open, it is faulty
ace o ground. it is faulty ECM £CM connection
recheck for voltage : ECM. ECM.
change as wheel connection or 3 or 3
is turned. *If equipped with cruise control, the cable
from the speed transducer to the speedometer
can be turned instead of turning a drive wheel.
——————— ORANGE/BLACK
[ox ] [Notok | T NPT A ————ORANGEBLACK M} .
[} BLKWHT ML __ J
I ECM PIN SWITCH
| Stop I Reinstall original |
VSS and repair : VEH. sPeeD [16 BROWN 2l I
speedometer.
L _ _Powe gro.[U ALt s [&
C C
PNK/BLK —
GAGE FUSE VSS

E 32
nJ7 CAR
LA L
ALL EXC. EFI, "J” CAR & o C
nyn - Chack connections at altitude compensastor {right front
FED. "T" CAR WITHOUT 5-SPEED o 0 corpent
* ignition “on” engine stopped I
@ Check voltage from sensor term. B to A. * and refer to
chart value below.**
: [ 1 (o]
[Above table Voits [Within table Vohs | [(Below tabte voits |
Check far short between wires to | [Apply 10 of Vacuum to sensor | | Disconnect jumper from term. 8 m  Diconnect altitude compensator.
Sensor terms. B and C. If not and note Voltage change and Check Voltage from Sensor * Ignition “on”, engine stopped.
shorted. replace Sensor term. B to A * Using digital voltmeter J29126-A or squivalent, check voltage from
compensator harness connector terminal “A” to “B".
More than Tess than [[No change | [Cincresses | I
2.3 Volt change 1.2 Voit Change
m m
Check for short between Check Vorts Check Volta, Check for
wires to Sensor term B & trom ECM from Sensor har- grounded wire to —
C. If not shorted, replace term. 1 to 22 nessterm. Cto A, ECM term 1, It Chocli resistance from compensstor Check voltage from hamess
Sensor e 0 22 with sensor dis- | [ not grounded, terminal “A” to “B". Should be under connector terminal “A” to
connacted. replace ECM. 15,000 ohms. ground.
[Cunder 2 voits. [Cover2vois | [Under 4.5 voits |
1 o] o] o [ow 4won]
Repair open in wire to It is fauity ECM| Check Voltage Replace
ECM'term, 22 Connection or from ECM term Sensor
ECM 21 to 22 N
Itis fauity place compensator. I Check for open wire from Check for open wirs
: from compensator
connection. terminsl “A” to ECM terminal “B" to ECM
e e ——— terminsl “21”. if not open, terminal “1". if not
. Over 45 el b
**Altitude Voltage range Under 45 Volts v::; itis faulty ECM open, it is feulty ECM
38 — 5.5V Sensor connection or ECM. connection or ECM.
36 — 53v -
Check for grounded wire
35 — 51V 22 A low to ECM "9,,“"2‘ W not Repair Open in
33 — 5.0V ECM 11— B output grounded, it is fautty ECM wire to ECM
.2 — 48V 21 cv. Ret. Conn. or ECM terms. 21 or 22
.0 — 4, d ALTITUDE COMPENSATOR oM
9 — 4.5V High Pressure - A 21
8 — 43V High Voltage c =
6 — 4.2V 30K al 5™ _|8 i)
5~ 40V 8= o
- - 10K * c 22
“This requires use of three jumpers which can be made A=
using terms. 12014836 and 12014837,
Copyright (c) 2001 Mtchell Repair Information Conpany




1982 Computerized Engine Controlsie-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 33
EFl MODELS

Ignition “OFF,” clear codes.

Disconnect MAP sensor connector.
Diagnostic terminal not grounded.

Start engine and run for 1 minute or until
“’Check Engine” light comes on.

Ignition “ON, gine stopped.

® Ground diagnostic terminal and note code.

I

“ e 00

Check for plugged or leaking
sensor vacuum line.

Vacuum line OK.

Check for open in
ground CKT 469,

Check for short

to voitage CKT 432, MANIFOLD
PRESSURE
WHITE
CKT 432 OK. CONNECTOR
MAP
Replace ECM, SENSOR
416—={ 11 }—4— 5 VOLTS
N\ 455 —] 14 }4— GROUND
b——————432—{ 20 | SIGNAL
BLACK
. CONNECTOR
Clear codes and confirm “Closed Loop” operation o f:-—'Ec—M

and no “Check Engine

TROUBLE CODE 34

MAP SENSOR (NON-TURBO MODELS)

Check for over 34 kPa (10 inches) vacuum at MAP sensor with engine idling.

¥ not OK, repair hoses or connections.

Ignition “on™ engine stopped.
® Check voltage from sensor term. “B” to “A” *
and refer to chart value below. **

Above table Volts

Within table Volts Below table Volts

wires to Sensor terms.

replace Sensor,

Check for short between

“B” and “C.” If not shorted,

{Disconnect jumper from term. B
land check Voitage from Sensor
fterm, “B” to VA"

Apply 34 kPa {10 inches) of vacuum
sensor and note Voltage change.

No change

Increases
More than Less than I
2.3 Volt change 1.2 Volt change

(Check Voltage
from Sensor
harness term.

Check for grounded
wire to ECM term.
“20." 1f not

Repiace Sensor

“C.” If not shorted,

“C” to “A” with grounded, replace
Check for short sensor ECM.
between wires to Check Volts
Sensor term “B” & from ECM

term. 20" to

replace Sensor. “22."
1
[over 2 voirs] {Under 4.5 voits |

Over 4.5 Volts.

Repair open in wire to Itis faulty ECM | Check Voltage Replace
ECM term, “22." Connection or ECM. | from ECM term. Sensor
21" 10 "22.”
** Altitude Voltage Range sensor
Bslow 1,000 38 - 55V 2}—]A low
[Under 4.5 Voits ] X

1,000-20000 36 — 53V | ECM20—{B output [Owras Vo]
2.000-3000° 35 — 51V 21}—{C volt. ret.
3.000-4,000 33 = 50V - -
e ——— Y . _ Check for grounded wire| [Repair open in
;‘W’ﬁ—'m_isg 3% - :':z :f': ;":l"‘" = to ECM tarm. “21.” If wire to ECM
ST 25— —4FY lah Voltage not grounded, it is torms. 21"
7 0:8’000' ¥ —) 3V faulty ECM Conn. or “22."
8.000-9,000° 26 — 42V or ECM.
3000-10,000 25 - 40V

*This requires use of three jumpers which can be made using
terms. part numbers 12014836 and 12014837

TROUBLE CODE 34
VACUUM SENSOR CIRCUIT

Check for over 10" of vacuum at sensor with engine idling If not
OK. repair

With engine idling. check voltage from
sensor terms. B to A ©

T
Under 2 volts

® Disconnect jumper from term B
* Check voltage from sensor term
Bto A

I_Jﬁ
IOver 2 volls] Elnder 2 volE] Under 2 voltsl Over 2 volts
1

Check for grounded wire
to ECM term. 20. If not
grounded. replace ECM

Disconnect vacuum
hose from sensor

Check for open
in harness to

term 20 of ECM
If OK. it is faulty

* Disconnect sensor ECM connections
® Check voltage from or ECM
harness connector
terms. C to A Check for short
to Vref If OK
[Under 2 voits] [Over 2 volts] replace sensor
1
Check voltage from ECM
term. 21 to 22 22 ALow  gangor
ECM 20 B Output ¢onnecior
21 C V Ref

Faulty sensor con- High Vacuum  High Output
nections or sensor.

[Over 2 volts]
I

[Under 2 volts |
I

Rgpalr open in it is taulty
wire(s) to ECM ECM connections
terms 21 and/ or ECM

or 22

“This requires use of three jumpers between the sensor and the
connector They can be made using terminals 12014836 and
12014837

TROUBLE CODE 34

MAP SENSOR (TURBO MODELS)

Check for over 34 kPa (10 inches) vacuum at MAP sensor with engine

idling. If not OK, repair hoses or connections.

Ignition “on” engine stopped
Check voltage from sensor term. “B” to “A"*

Above table volts

and refer to chart value below. **
Below table volts

Check for short between
wires to Sensor terms.

“B” and 'C.” If not shorted,
replace Sensor.

Disconnect jumper from,

Within table volts
term. “B* and check

Apply 50 kPa {15 inches) of vacuum
sensor and note Voltage change

Volitage from Sensor
term. “B” to “A".

[ T 1
I More than Less than 0.9-1.7 Volt No change [Increases]
1.7 Volt change 2.9 Volt change change
With sensor disconnected, | | Check for
check voltage from sensor | | grounded wire to
Replace Sensor Check for short [Remove Vacuum) harness term. “C” to ““A.”" | | ECM term. ': "
between wires to | 1f not
Sensor term. "B” & Check Volts replace ECM
“C."”" If not shorted, from ECM term |
replace Sensor. 20" to “'22."
[Under 1 voit ] [over1volt]  [Under 45 voirs] [over 4.5 voits]

Repair open in wire
to ECM term. 22."

Replace
Sensor

l Itis faulty ECM |{[Check Voitage from
C ion or ECM term. 21"
ECM. 0 22, .

**Altitude Voltage Range
Below 1,000 17 - 32v
1,000-2,000° 16 - 30V
2000-30000 15 — 28V
3,000-40000 14 — 27V
4,000-5000° 13 - 26V
5,000-6,000° 13 -~ 25V
6,000-7,0000 1.2 — 25V
7,000-8,0000 11 - 24V
§,000-9,0000 11 - 23V
§,000_10,0000 1.0 — 32V

sensor
22 tow
ECM 20 output Under 4.5 Volts] [Over 45 Voits |
21 volt, ref.
High Pressure = Check for grounded Repair Open in
High Voltage wire to ECM term. “'21." wire to ECM
If not grounded, it is terms. “21”
fauity ECM Conn. or "22."
or ECM.

*This requires use of three jumpers which can be made using
terms. part number 12014836 and 12014837
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1e-941982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 34 TROUBLE CODE 41
EFI MODELS ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

* Ignition “OFF,” clear codes. i .
©  Disconnect MAP sansor and jumper harness Wit angine Iding. check output o vecuum
connector pins “B” to “C.”
® Diagnostic terminal not grounded. I
© Start engine snd run for 1 minute or until L 1
“‘Check Engine” light comes on. I Less than .5 volt change I More then .5 voit change 1
* Ignition "ON.,"” engine stopped. T T
. h " y
Ground d ic terminal and note cods. | See trouble code 34 chart I Make physical check of wires and connections for intermit-
l tent grounds and bad connections. Also, check distributor

pick-up coil resistance and connections. Troubls is intermit-

[cove 1] [cone ) o

(tetce e e e oo P TROUBLE CODE 42
R R ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED
|

ungrounded EST wire to ECM terminal “12"
(Grounded and open ES’ circuit on 4.3L VIN 8 and 5.0L VIN Y),
cconnector. Check for open or
short to ground in CKT 432.

BELOW 4 VOLTS

With engine at fast ile, note timing. Ground “test
terminal and note timing; it should change.
1

Chack for open or short
to ground in CKT 416.

® Disconnect 4 terminal EST connector trom distributor
® With engine stopped. connect jumper from
A'to B in distributor side of EST connector
® Start engine. ground “test” terminal and connect
MANIFOLD test light from Battery - to term. “C* of 4 term, EST conn,

PRESSURE 1

WHITE Engine stops

MAP
SENSOR “
—

CKT 432 OK, faulty ECM
connector or ECM.

CKT 416 OK, faulty ECM
connector or ECM.

No trouble found

Check for open EST wire to terminal "€ of HEI module. If With test light stilf connected, remov
wire is OK, it is faulty HEI module connection or module. jumper between terminals “A” and

1

Check distridutor wires for Check for open wire from
I~ 5 VOLTS « Open or ground to moduie fermina ‘B EST Connector terminal "A" to ECM terminai "12"
\__“9 L~ GROUND © Short between moduile terminais ‘R ang and "“I".Péﬁ"’“s”",:”' from .E.ﬂ,,“"“"""
E" I wrres are OK. 1t 18 faulty terminal “C"to ECM terminal
HEI module connection or moduie. If not grounded or open. it is faulty ECM connection or ECM
] |-s1GNAL r-== T
I
' " B
— '
ECM L 2 all k
BLACK Pt = TeC™M - HEl

CONNECTOR

Clear codes and confirm *“Closed Loop™ operation and no *‘Check Engine” light,

TROUBLE CODE 42
EFl MODELS

Run engine at 1800 1o 2200 APM and note timing.
Ground disgnottic terminal and ote timing; it should change.
I

TROUBLE CODE 35
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

1
Repair as necessary and proceed with test.

® Dusconnect WEI dutnibutor 4 way No trouble found. Infrequently # rere set
o Test tarminal ungrounded. connector :.‘:n;ﬁ’:“mﬂm”-:: '.:::e
¢ Run engine at 3000 RPM for 5 ® Uting two jumpers, reconnect HE! angine starts. The light will stay on until
seconds and note “check engine” light. connector term. 8" 1o harness ignition “OFF"* for 10 seconds and & normel

connector term and HEI restart. EST circuits 430 and 423 should be

connector term. D" to harnets physically checked for proper harness rout

connector term. D" ing, connectors and wiring for intermittent

m Light "ON open or short to ground. If OK, no further
® Start and ie engine 1epairs should be made.

Trouble is intermittent and system ¢ Pu':’: ::m'é:;':;‘:‘ e::‘\:‘:;::nmv

is OK at present. Make physical 4-29125. Voltage should vary
ingpection of circuit. Clear memory. 1.8 to 38 voits AC
 Ignition “OFF." L Distributor Black
© Disconnect ISC connector. L oK J { NOT oK | Connector
* Connect ohmmater from Term. “A” to “B" on ISC motor assembly. | Connector
® Open throttie and note resistance. ® Ignition "OFF" Check for open or

T engine stopped. short 1o ground in

ESTCKT 423

® Using third umper,

reconnect HE| con
Over 10 ohms nector term. “A” to
harness connector
Replace i1SC motor © Ign. “ON,” engine stopped.

—CKY 423 OK.
term. A"
o Check voltage from terminal “A” to @ With engine idling.

Faulty ECM con-
nector or ECM.
agein probe CKT 423,

"B on harness connector. with voltmeter 10 HEI Module
ground

Voltage should be
fess than .7 volts.

Under 6 volts

e
Check for shorted or grounded Check TPS oK
wire from terminal 8" to ECM adjustment. If OK.
terminsl “8". I not shorted or .—c@ replace ECM Faulty wire or @ Engine diing.
grounded, replece ECM. connector to ® Again probe term. “A”
BLKWHT HEI teerm. € with a volt meter to
A p—e '«ul,,m.;gu-p while
PINK Sl probing HE) conn
8 e orm. “C," CK
424, with 2 1est
DK. GREEN " light connected to
¢ Repiace HEI 12V. Voltage should
LT. GREEN ';" module be .7 10 2.8 volts AC.
I
1SC 1 1
NOT 0K ‘ r oK J
o ————————
Ston engine, rgmiion off for 10 seconds
i Growne v f P e | |8 Gy e B
nactor term. “C” to han
] 15C (EXTENDED) | F LBt H e ot o © Engine idling
] DK. BLU @ Check voltage at term. should be
1 ISC (RETRACT) | M s 1 above 2 volts OC
]
1 mEmoRY | R [0 - Clear codes and contirm “Open Loos”
| PINK [ oparation and na “Check Engine™ light NOT 0K
LTl e ) (10 A v e
- —— o— *This test requires the use of four jumpers T 424 10 ECM.
uning terminals 12014836 and 12014837 ground 1 CKT 2410
_CKT 424 OK.

Faulty ECM connector ar ECM

IDLE RETRACT RELAY

Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controlsa-ss

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 43 TROUBLE CODE 44 OR
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED TROUBLE CODE 44 & 55 TOGETHER

ALL EXC. EFl MODELS

If Code 44 and 55 are displayed, check resistance
® Ignition ""on”, engine stopped.
® Rechack voltage at ECM term. L.
| -

With engine idling, check voitage
from ECM term. L to ground.

of circuit from ECM terminal “14"; it should be
under 10 ohms (exc. Fed. "T" car w/o 5-spd}

Over 6 volts.

Note: Federat “T" car without 5-speed will display Code

- 44 only. it has no ability to set Code 55
itis faulty ECM connec- ’

tion or ECM. It M/C solenoid does not click with ignition “on
and “test” terminal grounded and there 1s no Code
Under 6 volts. Over 6 volts. 23 or 54, check for sticking M/C solenoid
Disc. ECM connector and recheck ESC controller harness @ Ground test term
voltage at L in connector. connector term. A should ® Connect dwell meter to M/C solenoid — use 6 cylinder scale.
| - N ® Run engine at 3000 RPM and note dwell.
be grounded with contro- T
Under 8 volts. ller connected and not
9 ded with its di
ected. i Between 10°-50°.
Greck v rom £5¢ Check for | - [ e ]

term. J. to ground. ECM.

Over 6 voits. Under 6 voits.
| Repair I Itis most like-
I Repair open in wire ’ LChoek voit from Esc—| ly a faulty ESC
L.

m m Replace Oxygen Sensor [With engine at part throttle, Choke sngine |
]

Dweli Increases No dwell change

to ECM term, erm. F to ground. controller, but » Check for air leak ing air * Di oxygen sensor.
could be a knock system). ® Connect a digital voltmeter with 10 megohms input im-
sensor. ® Check for exhaust leak ahead of oxygen sen- pedence. set on the 20 volt scale, from bat. + to purple
Over 9 volts. Under 9 volts. sor. wire to ECM (not oxygen sensor).*
« Note dwell.*
Check for grounded wire to Repair circuit
ESC term. J. If not groun- from ESC term. [ Wolesk ] T
ded, it is faulty ESC conn- F to Ign. T I
sction or ESC - 110 Pin Conractor sorvcn [ Repar ] [ increases ] [[Reaas under 109
= Carburetor T I
= ECM Checx for open crrcurt from Check Tor open trom EGM termmal
K - ECM terminal 14 (20 on 1410 ground and grounded
ESC Fed T car w/o 5-5pdj o ourpie wirt: to ECM termuat 9
HY L ground If not open. repiace (Fed 1" car wio 5.4p0 Gheck
[ F Oxygen sensor tor grourded or ope
ECM termingl 13, It
sll- are OK s taully E
-8 C 4 M necton or ECM umit
[A - 1 ———-I 10
|
Sensor Wire
Shield

*Do Not use an ordinary voltmeter or jumper in place of the digital voltmeter because they have too little resistance. A
voltage source of 1.0V to 1.7V (such as a flashiight battery) can be connected with the Pos. term. to the purple wire and
the neg. term. to ground instead of using the digital voltmeter as a jumper. If the polarity is reversed, it won't work.

Knock
Sensor

g

— TROUBLE CODE 44
TROEL:IBI;E‘ é:&l'); 43 EFl MODELS
(5.0L & 5.7L ONLY)

© Engine idling at normal operating temperature.
®  Using voltmeter J-29125 back probe ECM white connector

Pin 4 signal CKT 485,

Ignition “OFF "

Diagnostic terminal grounded.

Disconnect oxygen sensor

Start engine and note “Check Engine" fight.

I

s o0

Less Than 6 Voits

““Check Engine’’ light went

Faulty ECM connector off for at least 15 seconds.

or ECM.

Recheck voltage at ECM Pin 4

Ign. “ON,” engine stopped. ]

®  Check for ground in wire

* Measure voltage at oxygen sensor from connector to sensor
Less Than 6 Volts Over 6 Volts harness connector CKT 412 using ®  Check for intake air feaks,

J:29125 voltmeter or equivalent, including air management.
Disconnect controler. Check * Voltage should be .36 ta 54 voits. . ?;ck for lml;a'l)a':\u ;fs "
and repair sensor shield CKT 454 . . n:(ngsG;n . and 5.7L.
if open or shorted to ground ec! . see Service
* Ignition “ON," engine stopped,

Manual Section 6E or
Chart 8 for 5,01 and 5.7L.
*  Check fuel pressure.

L NotOK. ] [ ok ] Should be 9-13 PSI.

Disconnect ECM white connector.
Recheck voltage at harness
connector Pin 4, CKT 485.

Shieid CKT 454 OK

Most likely a faulty controller
but could be knock sensar.

Check signal CKT 412
for open or short
to ground.

Check for open oxygen
sensor ground CKT 413,

Gver 6 Vaits
Replace ECM Back probe ESC connector Pin J, J

CKT 485, with voltmeter to ground.

[ckTa120k ] [ckTa130K]
connector Pins F, CKT 439

Repair open in signal CKT 485,
between ESC and ECM, WHITE CONNECTOR Faulty ECM connector or EC
and Pin K, CKT 486.

OXYGEN SENSOR
Above 3 Volts Less Than 9 Volts
lesc
Check and repair Repair open in igmtion ILTE
CKTa39 54 IGN. 1

signal CKY 485 if
rdSJ
SENSOR EcM =+

Faulty oxygen sensor.

Back probe between ESC

BLACK CONNECTOR

E—m——an2

413

RETARD OXYGEN SENSOR SIGNAL

SENSOR GROUND

hy
shorted to ground. DISTRIBUTOR GROUND

CKT 485 OK

WIRE N
ECM
SHIELD ¢
Faulty ESC connector
or controller.
E KNOCK SENSOR ENGINE GROUND
Clear codes and confirm “Clased Loop™ oparation and no “Check Engine” light.
FIELD SERVICE MODE: Engine running, diagnostic terminal grounded.
Clear codes and confirm "Closed Loop” operation Open-Loop: “Check Engine” light flashes at a rate of 2 times per second
and no “Check Engine"” light, =/ Closed-Loop: “Check Engine” light flashes at a rate of 1 time per second.
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-0 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 45
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED

If M/C solenoid does not click with ignition "on”
and "test” terminal grounded and there is no Code
23 or 54, check for sticking M/C solenoid.

It Code 54 is displayed, go to 54 first.

LO Connect dwell meter to M/IC Sol. — use 6 cyl. lcl|0<4|

Run at 3000 RPM in Park or Neutral and note dwaell
T

Trouble is intermittent.
System is OK at present.
Clear memory.

With engine idling, note dwell. Remove
large vacuum hose (such as PCV source)
to cause an air leak (but not enough to

TROUBLE CODE 45
EFl MODELS

® Ignition “OFF."”

Diagnostic terminal grounded.

* Disconnect oxygen sensor and jumper harness connector
signal CKT 412 to ground.

* Start engine and note “‘Check Engine’’ tight.

|

I
“Check Engine” light went Steady Light.
off for at least 15 seconds.

System rich, check:

® Fuel pressure 9-13 PS).

stall engine).

® Injector(s) for leakage or
sticking.

No dwaell change.

« Disconnect oxygen sensor.
attached to right-hand o Ground connector terminal on lead
term. of MIC solenoid to ECM {not oxygen sensor).
connector, as viewed ®  Check CCP Chart
from harness end.

® Check evap. canister for
liquid fuel and purge
valve and bowl vent vaive
for leaks. Check for fuel
in crankcase. If OK,
service carburetor.

Dwell d

ased. ® HEI shield CKT 453 for open

circuit,

© Check that pink wire is ® Check for leakage or restriction

in MAP hose.

Clear codes and confirm ““Closed Loop” operation and no “Check Engine” light.
FIELD SERVICE MODE:
Open-Loop: “"Check Engine” light flashes at a rate of 2 times per second.
Closed-Loop: ‘’Check Engine” light flashes at a rate of 1 time per second.

BLACK CONNECTOR

OXYGEN SENSOR

No dwell change.

Replace ECM.

Dwell drops to under 10°.

OXYGEN SENSOR SIGNAL

SENSOR GROUND
DISTRIBUTOR GROUND

® Ign. ““‘on”, engine stopped.

© Remove ground from 0, harness
connector and check voltage
from that term. to ground -
with digital voltmeter. ECM

2

It is faulty oxygen
sensor.

—

=
_Over .55V ENGINE GROUND

Check wire from ECM term. 9 for
short to Bat.+. If not shorted,
it is faulty ECM.

TROUBLE CODE 45
FED. "T” CAR WITHOUT 5-SPEED

It M/C solenoid does not click with ignition on
and “test” terminal grounded and there 1s no Code
23. check for sticking M/C solenoid

®  Connect dwell meter to M/C Solenoid — use 6 cylinder scale J

Run at 3000 RPM in Park or Neutral and note dwell

With engine idling, note dwell. Remove large vacuum hose
{such as PCV source) 10 cause air leak {but not enough to

stall engine)

T

®  Check that pink wire is attached to right Disconnect oxygen sensor
hand terminal of M/C solenoid connector, ®  Ground connector terminal
as viewed from harness end on lead to ECM (not oxygen

TROUBLE CODE 51 e ok o
ALL MODELS vent for leaks which would cause richness, also

fuet in crankcase. If OK, see carburetor
calibration procedure, section 6C.

Trouble is intermittent.
System is OK at present.

.

[ Dwell drops to under 10° J

| No dweil change I

[ Ground terminal 3 at ECM and note dwell ]
T

Check that all pins are fully inserted
in the socket. If OK, replace PROM,
clear memory, and recheck. If code
51 reappears, replace ECM.

Ignition "ON ", engine stopped
®  Remove ground from Oy harness connector and

check voltage from that terminat to ground with [ =
Duwell drops to under 10°._]

digital voltmeter.
Repair open or short in wire from l I :s faulty ECM.

I Over .55 volts. ] [ oxygen sensor to ECM terminal "3,

1
No dwell change.
[ ]

[[Under S5 vons._ ]

—o—7
It is fautty oxygen Check wire from ECM terminal 9" ECM
sensor. for short to battery +. I not shorted, ,4“___. 2

itis faulty ECM.
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1982 Computerized Engine Controlsia-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 54 TROUBLE CODE 55
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED ALL EXC. EFl & FED, "T” CAR WITHOUT 5-SPEED

i N Check for corrosion at ECM edgeboard connectors and terminals. If
LChGCk MIC Solenoid Remstancel present, check for coolant sensor, windshield or heater core leaks.
Repair leak, clean connector terminais and replace ECM. Also check
for 4 terminal EST harness being too close to electrical signals

Under 10 ohms Over 10 ohms such as spark plug wires, generator, distributor housing. etc

® Disconnect test terminal,

- — ® Disconnect oxygen sensar and note “check engine”
* Replace solenoid # Ignition “on" engine stopped. light with engine idling for less than one minute,
. g‘“f Memory ® Connect test light from ground to dwell I
* Start engine and check for trouble code lead at M/C solenoid with sol
- Light On [Light Of¢]
disconnected. -
® Disconnect numbered terminal lgnition "ON," engine stopped.
Check voltage from ECM T !
[No Code | [Coce ] connector at ECM. e s, from ECM Termi

Make system See applicable
- Under 4106
[ perform. check. code chart. No Light m 4 Volts
Hepl - © Tumn lgn. "OFF." ‘Check for ground in circuit « Disconnect O sensor.
i :%::e ] Replace short to bat. + in * Disconnect numbered 0 ECM Terminal 21" {includes) o Ign. “ON," engine stopped.
blue wire to ECM term. 18. connaector from ECM. shorted or grounded TPS Vacuum ® Check voltage from connector of
Clear memory and check for  Ign. "ON.” check voltagd | or Vehicle Speed Sensors). If not purple wire disconnected from
from connector Term. grounded or shorted, replace ECM. oxygen sensor,
trouble codes. 21" 10 “22.”
Ign.

*  Turn “OFF" ign., disconnect Check for intermittent ground in circuit
numbered ECM connector and | | to ECM Terminal “21” {includes TPS,
then turn ign. “ON." MAP, BARO, and Vacuum Sensors).

MC ECM Check for ® Check voltage from ECM, Clear codes and check for reoccurrence
Sol C short in herness connector Term, 9" of Code 55. If it reappears, it could ba
) B+ wire to to ground, faulty oxygan sensor (except on 4.3L
. Torm, “21." VIN Code B and 6.0 VIN Code Y ).
[_Under 1 Volt ]
Check for short from Check for open circuit
wire to ECM Term. from Term. 14" t0
TROUBLE CODE 55 “9" to Bat. ground. If not open,
EFI MODELS SR
P
. | 0,SENSOR| 9
Replace Electronic !
M | (ECM) | GROUND | 14
H
Contro odule | svoLTREF | 21 H
. .4 . T Ew VACUUM SENSOR OR MAP
Clear codes and confirm *“Closed Loop’’ operation IR
» e Ii (7] .
and no ‘““Check Engine’ light, eeemed
TPS
B

BARD SENS

ENGINE CRANKS BUT WilL NOT RUN e -
FED. "T" CAR WITHOUT 5-SPEED ENGINE CRANKS BUT WILL NOT RUN

e ek BT LT ALL EXC. FED. "T" CAR WITHOUT 5-SPEED
(WITH REMOTE COIL)

IF A TACHOMETER IS CONNECTED TO THE TACHOMETER TERMINAL, DISCONNECT IT NOTE: PERFOAM DIAGNOSTIC CIRCUIT CHECK BEFORE PROCEEDING
BEFORE PROCEEDING WITH THE TEST. WITH THIS TEST.

NOTE: IF A TACHOMETER IS CONNECTED TQ THE TACHOME TER TERMINAL,
DISCONNECT IT BEFORE PROCEEDING WITH THE TEST

[ Check spark at plug with ST-125 while cranking (11 no spark on one wire, check 3 second wi

T T CHECK SPARK AT PLUG WITH ST-125 WHILE CRANKING
(If NO SPARK ON ONE WIRE, CHECK A SECOND WIRE |

Check fuel, 2. Check for spark at coil wire with ST-125 while cranking. [seark]
spark plugs, etc. Leave ST-125 connected to coil wire for steps 3-7 al e TR SR FLOGE TiC T g
[_ e 2. CHI 'ARK AT Ci i

1 WITH ST-125 WHILE CRANKING. LEAVE

FIG.1 ST.125 CONNECTED TO COIL WIRE FOR
Inspect cap for water, cracks,
etc. If ok, replace rotor.

—T
P. Remove distributor cap with IGNITION ON_ Check voltage l (7]
T
10 Voits or More Under 10 Volts
4. With ignition on, check "'C** terminal Repair wire from “B* terminal on module to ignition coil “B" '+ INSPECT CAP FOR
voitage on HEI modute. See figure 2. connection at ignition coil and primary circuit to ignition switch WATER, CRACKS,

at “B” terminal on distributor module. See Figure 1
REMOVE DIST. CAP WITH IGNITION
ON. CHECK VOLTAGE AT " - * TERM
T ETC. IF OK, 4. WITH IGN. ON, CHECK "C" REPAWR WIRE FROM -
Under 1 Volt I 10 Valts or More I Under 10 volts|

©

ON DIST. MODULE. SEE FIGURE 1
1
REPLACE ROTOR TERM. VOLTAGE ON MEI MODULE TO IGN COIL

MODULE._SEE FIGURE 2 TION AT IGN. COIL AND PRIMARY
CIRCUMT TO IGN SWITCH

- ——7F
it is open or grounded lead from coil to Repair wire from* B term. on module|
distributor “C* terminal, connection to ign. coil “B" connection at ign. coil UNDER 1 VOLT 10 VOLTS OR MORE
| {or ignition coil or open primary circuitry in coil. and primary circuit to ign. switch. I
1T 1S OPEN OR GROUNDED LEAD FROM REPLACE MODULE AND CHECK FOR SPARK
COIL TO DIS. “C" TERM , CONNECTION [ FROM COIL AS IN STEP 6. ]

OR IGN. COIL OR OPEN PRIMARY CIR:

5. Remove pick-up coil connector from module. Check
CUIT IN COR

“C" terminal voltage with "IGNITION"* “ON". Watch

voltmeter as test light is ity from |Svstem00( | Replace ignition coil,
battery “+' to madule terminal “G", not more than

it too is faulty.
5 seconds. See figure 3.

re.2 THY I
Itage

Check module ground. If OK, 6. Check for spark from coil wire with ST-125
replace module as test light is removed from module terminal.

[ sPank] [nvosPark]
SYSTEM OK REPLACE IGN COIL, 1T
00 IS FAULTY.

5. REMOVE PICK-UP COIL CONNECTOR
FAOM MODULE. CHECK “C"" TERM.
VOLTAGE WITH “IGN" “ON" WATCH
VOLTMETER AS TEST LIGHT 1S
MOMENTARILY CONNECTED FROM BAT

TO MODULE TERM. “P", NOT MORE
THAN 5 SEC. SEE FIGURE 3

FIG.3 I =
-

To battery +

6. CHECK FOR SFARK FROM COIL WIRE WITH ST-125

I CHECX MODULE GRGUND  IF OK,
fli module tester is available, test madule I If no module tester is avallable] it is pick-up coil or connections. Coil PEPLACE MODULE. AS TEST LIGHT IS REMOVED FROM MODULE TERM,
i should be 500-1500 ohms
and not grounded.
IF MODULE TESTER IS AVAIL. [ ~o moDULE TesTER 1S AvalLABLE ] 1T 1S PICK-UP COIL OR
ABLE. TEST MOD COIL RESIS-

TANCE SHOULD 8E 500-1500

[ Replace HEI modute and repeat Step 6. |
)

Replace 7 REPLACE HEI MODULE AND REPEAT OHMS AND NOT GROUNDED
Checi: coil M(::iule [e20] JE
avto [0 Spark ] (v |
Pl M
coil. 1f OK, CHECK COIL WIRE FROM CAP
replace coil. | System OK Module remaved is ok reinstall module. Check TO COIL_IF OK. REPLACE COlL MoDuLE e [Eeae
coit wire from cap to coil. If OK, replace coil. TO COIL. IF OK. REPLACE COIL
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1w-98 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

ENGINE CRANKS BUT WILL NOT RUN
ALL EXC. FED. "T" CAR WITHOUT 5-SPEED
(WITH INTEGRAL COIL) 7/16” (11mm)
FROM TIP OF
SPARK PLUG

NOTE: PERFORM DIAGNOSTIC CIRCUIT CHECK BEFORE USING THIS PROCEDURE.

INSERT BOOT
OVER

1. CHECK SPARK AT PLUG WITH ST-125 WHILE CRANKING (IF NO SPARK
ON ONE WIRE, CHECK A SECOND WIRE).*

1
[[No DROP IN VOLTAGE ]
1

k-
| VOLTAGE DROPS |
1

PORCELAIN
) | 1
[ NO SPARK (WITHOUT E5T) ] [ NOSPARK WITH EST) ]  ENPOFsT-2
| CHECK FUEL, SPARK PLUGS, ETC. | 4 . CONNECTOR
| AND RECHECK FOR SPARK. |
CONNECT TO GROUND {
NO SPARK SPARK
2. CHECK VOLTAGE AT DISTRIBUTOR [ SEE EST DIAGNOSIS ]
“BAT" TERMINAL WHILE CRANKING
Vewa  LEAVE HARNESS I . 1
A CONNECTED {7 VOLTS OR MORE ] [UNDER 7 VOLTS ]
I I
3. WITH IGNITION “ON" CHECK REPAIR PRIMARY CIRCUIT TO
“TACH" _TERMINAL VOLTAGE. IGNITION SWITCH.
UNDER 1 VOLT [0 VOLTS OR MORE | [ To010voLTs )
n - 1 1
Itis fauity ign. 4. CHECK FOR SPARK AT COIL OUTPUT TER- REPLACE _MODULE AND
coil connection MINAL WITH ST-125 WHILE CRANKING CHECK FOR SPARK FROM
or coil. (VIEW A). . COIL AS IN STEP 6.
. }
SPARK go SPARK [SPARK]  [NO SPARK]
5. REMOVE PICK- L I
e CHECK COLOR MODULE C(I:-IE::J: 192&1 "ETégfﬂ chr SYSTEM| [REPLACE IGN, COIL. IT
: : : - VOL- OK TOO IS FAULTY.
MATCH OF PICK TAGE WITH “IGN” “ON". WATCH VOL-
UP COIL CONNEC- TMETER AS TEST LIGHT IS REMOVE GREEN
TOR AND IGN. MOMENTARILY CONNECTED FROM AND WHITE LEADS
COIL LEAD. »»+ BAT. + TO MODULE TERM: FROM MODULE
® |NSPECT CAP FOR 4 TERM. MOD. TERM G
. . — {TO BAT +)
WATER, CRACKS, 5 TERM. MOD
ETC. IF OK, : '
REPLACE ROTOR. ESC —TERM. D TEST LIGHT
7 TERM. MOD. —TERM P
(VIEW B) NOT MORE THAN 5 SECONDS. CONNECT VOLTMETER,

“TACH" TERMINAL

TO GROUND Jiews

CHECK MODULE GRND.
AND FOR OPEN |IN
WIRES FROM CAP **
TO DISTRIBUTOR. IF
OK, REPLACE MOD.

MOVED FROM MODULE TERMINAL.
H

6. CHECK FOR SPARK FROM COIL WITH ST-125 AS TEST LIGHT IS RE-

] NO SPARK |

IF MODULE TESTER
IS AVAILABLE,
TEST MOD.

REPLACE IGN COIL.

REPLACE MOD.
CHECK IGN. COIL GROUND. IF OK,

)

[ IF NO MODULE TESTER IS AVAILABLE

B

7. EI:iECK IGN. COIL GROUND CIRCUIT. IF OK,
REPLACE IGN. COIL AND REPEAT STEP 6.

IT IS PICK-UP COIL OR
CONNECTIONS. COiL
RESISTANCE SHOULD
BE 500-1500 OHMS AND
NOT GROUNDED.

NO SPARK

SYSTEM OK

COIL REMOVED IS OK, REINSTALL ORIGINAL COIL
AND REPLACE MODULE.

1876209 —[ o, 1875834 iGN,
e colL coi.
=)
RED ~ <—— WHITE ———— 'GREEN —
P YELLOW —>
CLEAR, BLACK, BLUE

* SOME EST PROBLEMS WILL RESULT IN ONE OR TWO SPARKS WHEN CRANKING IS STARTED, THEN SPARK WILL STOP.
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1982 Computerized Engine Controls 1a-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

EST PERFORMANCE CHECK
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

® Trans. in park (A.T.) or Neutral (M.T.).
* Run engine at fast idle and note timing change as “test” term. is grounded.

Timing Changes

No Timing Change

Manual Transmission

* Engine idling in “Drive"
© Note timing change as “test” term. is grounded.

[
[ I

r Timing Changes ] I No Timing Change J

No trouble found,
clear memary. With engine idling, check voltage at output of vacuum sen-
$0T a8 vacuum hose is removed and reconnected.

PIN Sw.

et T
Closed
ECM In Park
Voltsge Changes No Valtage Change
See Trouble Code 34
Disconnect PIN switch and recheck for timing
change.
Itis PIN Switch adjustment or Check for graunded wire from ECM term,
faulty PIN switch. H to PIN switch. It not grounded, replac
ECM.

ESC PERFORMANCE CHECK — NO CODE 43
EFI MODELS (5.0L & 5.71)

Use this chart only after all other causes of spark knock have

been checked (timing, EGR, engine temp, excessive engine noise.)
® Diagnostic Terminal not grounded.

Connect tachometer.
Engine running at steady part throttle (1200 to 1500 RPM)
Transmission in park or nuetral and engine normal
operating temperatures.
Tap Engine Block in area of knock sensor and check for RPM drop.

I
No RPM Orop
* Disconnect ESf
Check for RPM change.
No RPM Change
Note “Check Engine’* Light

cil}

® Ignition “ON.” engine
stopped.

Check voltage between
ESC harness connector
Pins J and K, CKTS 485
and 486.

Below 2 Volts
Replace ECM.

* Ignition off.

® Using J-29125 meter, check resistance
between ESC harness connector Pins B
and K, CKTS 496 and 486. Should be
175 to 375 ohms.

Most likely a faulty
ESC controller, but
could be knack sensor.

I

Check for open in
ECS ground CKT
486, ESC
connector Pin K.

Faulty ESC connector
or ESC controll

[cxT as6 0K ]
T

_Over 2 Volts

Check and repair CKT 485
it shorted to 12 volts.

[open ckT 486 ]

Disconnect knock sensor
and check resistance. 10-PIN CONNECTOR WHITE
Should be 175 to \ CONNECTOR ]
375 ohms. J7I |
486
|-a8s
[Not ok ] [ox] Lazs—

Replace knock
sensor.

Repair faulty connector,
open or short to ground
in sensor signal CKT 496,

SENSOR WIRE
SHIELD

xnoCK
{ senson

Clear codes and confirm “Closed Loop™ operation and
no ““Check Engine” light.

ESC PERFORMANCE CHECK — NO CODE 43
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

Use this chart only after all other causes of spark knock have
been checked (liming, EGR. engine temp. excessive engine noise.)

¢ "Test"” term. ungrounded.

® Connect tachometer.

* Engine running at about 1500 RPM.

® Transmission in park or neutral and at normal
operating temperatu

* Tap Engine Block in area of knock sensor and check
for RPM drop.

- -

No AP drop.

connect ESC.
Check for RPM c!

* ignition off.

® Check resistance between ESC harness
connector pins B and K. Should be
175 - 375 ohms.

Check for open in
circuit from ESC
connector Pin K
10 ground.

No RPM change.
Note check engine light.

Ign. “on”, engine stopped.
Check vohage from ESC
term. J to ground.

Itis most like-
Iy a faulty ESC
controlier, but
could be the

knock sensar.

Faulty ESC
connection
or ESC con-
troller

Correct short to Bat. + in wire
from ESC term. J to ECM term.
L

10 Pin Connectar

L [T

EC™
esc [F -— 4
Disconnect knock sensor | F
and check its resistance.
B C 4
A
175 - 375 ohms.

Not 175 - 375
ohms.
Replace knock
$6nS0r.

Sensor Wire
Shield

Repair faulty connection,
open of ground in wire

from sensor to ESC term.
B

Knock
Sensor

EFE OPERATIONAL CHECK
VACUUM SERVO TYPE

® Check vacyum hases and connections.

+ Disconnect coolant sensor.

* Connect vacuum gage in place of EFE Valve
Start engine and note vacuum at idfe.

* Do not ground trouble code "test" term.

l [e=]
« Stop engine. Reconnect caolant sensor and note vacuum. It
o Disconnect EFE conn. should drop to 260 within one minute.
and connect test
light between conn.
terms. A and B.
* With gn. ‘on", m
“rest” term.
f.::"d e * Z:.c,:';:f'.: £ With engine stopped, apply 10"
connect test of vacuum to EFE valve and lis
ight between ten for valve movement as vac:
conn. terms. wum is refeased.
ott on andb
* Ign. "on", en-
Cannact test Check vac. qune stopped, [ Dowsn't Mave | [Move: ]
light from squrce to note test light
both terms. solenoid. | . i p—
koo I b O ot ave va. comn
il g 10" of vac from sol
EFE ol o na
connection nect
or sol. Replace EFE [ | Check for gn'ded Check for leak | | Check for vac. goge
solenoid. wire ta ECM teem. in tine to EFE. | | restricted to hose
& It not # line OK, tine to EFE. | | cantain.
gn'ded, replace replace EFE. M line OK, ing check
ECM. replace €FE. | | valve: vac.
should rise
quickly and
fall sinwly
[(rovon] (o] ok
is started
and stopped.
Repair Chack for open wire to ECM term. T. 11 OK, | | Repair short from
open in check res. of sol. If under 20 ohms, repiace Bat. + to wire
pink wire | | bleed sol. and ECM. i over 20 ohma, it is | | to ECM and
circuit. faulty ECM conn. or ECM. rechack.

No trouble
found

A e
& [————"VFTEEE— 1gn
EFE
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11001982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

FUEL SYSTEM CHECK
1.8L & 2.5L EFI MODELS

FUEL QUANTITY OK,
INSTALL PRESSURE GUAGE.
NOTE PRESSURE WHILE CRANKING.

NO PRESSURE.

I CHECK FUEL PUMP FUSE. |

T

THAN 9 psi.

PRESSURE LESS

CHECK FOR RESTRICTED
IN-LINE FILTER.

LIGHT "ON".

LIGHT "OFF".

APPLY BATTERY
VOLTAGE TO ALDL
TERMINAL "G".

LISTEN FOR PUMP

REMOVE PUMP RELAY.

IGNITION ON, ENGINE OFF.
PROBE HARNESS TERMINAL "E”
WITH TEST LIGHT TO GROUND.

DISCONNECT OiL PRESSURE DISCONNECT FUEL PUMP IGNITION OFF. REPLACE FILTER
SWITCH. AT REAR BODY CONNECTOR. DISCONNECT INJECTOR AND RECHECK.
PROBE ALDL TERMINAL "G" IGNITION OFF. CONNECTOR.
WITH TEST LIGHT TO GROUND. PROBE ALDL TERMINAL "G” PINCH FUEL RETURN LINE.
NOTE LIGHT WHILE CRANKING. WITH TEST LIGHT TO 12V. IGNITION ON.
I CHECK PRESSURE
WITHIN 2 SECONDS.

PRESSURE ABOVE

3 psi.

DISCONNECT INJECTOR CONNECTOR.
DISCONNECT FUEL RETURN LINE.

ATTACH 5/16" 1.D. FLEX HOSE TO
THROTTLE BODY SIDE OF RETURN
LINE; OTHER END IN CONTAINER.

NOTE PRESSURE WHILE

CRANKING ENGINE.

=

RUNNING AT TANK.

PUMP RUNS.

PUMP DOES NOT RUN.

CHECK FOR RESTRICTED

ABOVE 13 psi]

I LESS THAN 9 psi.]

IABOVE 13 pﬂ | 9-13 psi. ]
| T
CHECK FOR LOCATE AND
RESTRICTED CORRECT
RETURN LINE RESTRICTED
FROM THROTTLE RETURN LINE
BODY. TO TANK.

REPLACE COVER
AND REGULATOR
ASSEMBLY.

REPLACE
IN-TANK
FUEL PUMP.

LIGHT "ON".

LIGHT "OFF".

REPLACE COVER
AND REGULATOR
ASSEMBLY.

CONNECT TEST LIGHT
BETWEEN HARNESS

TERMINALS "C" & "E".

1

REPAIR OPEN
IN CIRCUIT 940.

SHORT TO
IN CIRCUIT

INTERMITTENT

FUEL PUMP OK.

IN-LINE FILTER OR LINE. Cﬁ%’f&‘a’fﬂ;g“ REPAIR SHORT TO|  [RECONNECT FUEL PUMP.
REMOVE AND CHECK PUMP. AND CIRCUIT 150 GROUND IN REPLACE FUSE.
l : CIRCUIT 120. IGNITION ON, CHECK FUSE.
CIRCUITS OK.
m NOT OK.
LIGHT "ON". LIGHT "OFF".
REPLACE FUEL PUMP.
1 FAULTY FUSE OR

FUEL PUMP OR
HARNESS HAS
SHORT TO
GROUND.

GROUND
120.

LIGHT "ON".

CONNECT TEST LIGHT
BETWEEN TERMINALS
A & "CV.

NOTE LIGHT WHILE
CRANKING ENGINE

|

LIGHT "OFF"

REPAIR OPEN IN
CIRCUIT 450

*

PROBE OIL PRESSURE

SWITCH HARNESS (PINK WIRE)
WITH TEST LUIGHT TO GROUND.

CONNECT TEST
LIGHT BETWEEN
HARNESS CIRCUITS

REPAIR OPEN
CIRCUIT 940.
RECONNECT OiL

H

LIGHT "OFF"

CHECK FOR OPEN
OR SHORT TO
CIRCUIT 465.

I

ACROSS PUMP

SHOULD BE 20
OHMS OR MORE

CHECK RESISTANCE

RELAY PINS 1 & 3.

IF

L

REPAIR CIRCUIT

CIRCUIT WAS

SHORTED TO
GROUND, RECHECK
"LIGHT ON" BETWEEN
TERMINALS "A” & "C”
WHILE CRANKING ENGINE.

120 & 940. PRESSURE SWITCH.
INSTALL NEW
‘I*__‘ PUMP RELAY.
LIGHT. NO LIGHT.
INSTALL REPAIR OPEN
NEW IN CIRCUIT 120.
PUMP RECONNECT OIL
RELAY. PRESSURE SWITCH.
INSTALL NEW RELAY.

REPLACE
ECM.

REPLACE PUMP
RELAY.
RECHECK SYSTEM.

RECONNECT OIL
PRESSURE SWITCH.

l BAD ECNJ
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1982 Computerized Engine Controls ia-1or

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

FUEL INJECTOR CHECK
1.8L & 2.5L EFI MODELS FUEL SYSTEM CHECK
5.0L & 5.7L EFI MODELS

FUEL TANK QUANTITY OK.

(GNITION ON.
[NOTE "CHECK ENGINE" LIGHT.

FUEL QUANTITY OK

INSTALL PRESSURE GAUGE
GNITION QFF FOR 10 SECONDS
NOTE PRESSURE WITHIN 2
SECONDS OF IGNITION ON

T
I 1
PRESSURE LESS. PRESSURE ABOVE
THAN 9 py 13 pu
T I

"CHECK ENGINE"
LIGHT ON.
OBSERVE INJECTOR
WHILE CRANKING.

“CHECK ENGINE"
LIGHT OFF.
PERFORM DIAGNOSTIC
CIRCUIT CHECK

NO PRESSURE
CHECK FUEL PUMP FUSE

IGNITION OFF DISCONNECT INJECTOR
DISCONNECT o Oiecions ISCONNECT FUES st e
OI:SJEECTEOQ. CONNECT TEST PINCH FUEL RETURN LiNE ATTACH 5.167 1D FLEX HOSE 1O
RV IGNITION ON. THROTTLE BODY SIDE OF RETURN
INJECTOR NeHT TO HARNESS. PROBE FUEL PUMP FUSE | [ orecommater For omr CHECK PRESSURE UNE. OTHER END IN CONTAINER
WHILE CRANKING, WHILE CRANKING. WITH TEST LIGHT TO AT REAR BODY CONNECIOR WHTHIN 7 SECONDS NOTE PRESSURE WITHIN 2 SECONDS
UND Crtion e AFTER IGNITION ON
l_——l_l [ I ‘2:&'(’)2:50" FOR 10 PROBE ALDL TERMINAL "G
WITH TEST UGHT TO 12V ABOVE 13 por
frooue] [owv]  [ww] : :
1 I 1 TURNED ON. LESS THAN 9 pur
BAD INJECTOR IGNITION ON. IGNITION OFF FOR IGNITION ON, ENGINE OFF. CHECK FOR (OCATE AND
SEALS OR INJECTOR. CONNECT TEST 10 SECONDS. PROBE BOTH INJECTOR HAR RESTRICTED CoRRECT
UIGHT ACROSS INSTALL FUEL GAUGE NESS TERMINALS WITH TEST CHECK FOR RESTRICTED Faom TR0 R TR
HARNESS. TURN IGNITION ON; UGHT TO GROUND N it vER AN HRom u ETURN LINE
913 psi WITHIN FroTY FUEL UNE
] 2 SECONDS. €RY DISCONNECT OIL PRESSURE
VOLTAGE TO ALDL wiicH
l LGHT. I | NO LIGHT. TERMINAL "G DISCONNECT FUEL PUMP. CHECK FOR RESTRICTED
USTEN FOR PUMP RELAY INUNE FILTER
RUNNING AT TANK IGNITION ON. ENGINE OFF REPLACE PRESSURE REGULATOR
CHECK CIRCUIT 467|  [CONNECT sT-125. PROBE RELAY HARGE S5 AND COVER ASSEMBLY (REA
FOR SHORT TO CHECK FOR SPARK TERMINAL “E WITH T25T
GROUND. WHILE CRANKING REPLACE PERFORM FUEL UGHT 10 GROUND
(2 WIRES MINIMUM). INJECTOR. SYSTEM TEST

—

REPLACE PRESS R
SURE REGULATOR IN TANK
CIRCUIT OK. PUMP RUNS l PUMP DOES NOT RUN AND COVER ASSEMBLY (REAR, r(‘m pE‘Mp
REPLACE CHECK FOR RESTRICTED CHECK FOR OPEN
EC IN LINE FILTER OR LINE IN CIRCUIT 120
REMOVE AND CHECK PUME AND CIRCUIT 150
LIGHT ON ] I LIGHT ON ] [ NO LIGHT ON
[ REPAIR SHORT 10 RECONNECT FUEL PUMP
i NO SPARK. | BOTH TERMINALS. 1 TERMINAL EITHER TERMINAL [ ] o REiacE st
T CIRCUIT 120 IGNITION ON, CHECK FUSE
10 SECONDS. DIAGNOSIS. VOLTAGE IN CIRCUIT 467 CIRCUIT 439,
INSTALL FUEL GAUGE NN [o]
TURN IGNITION ON; ' CONNECT TEST (IGHT
9-13 psi WITHIN BETWEEN HARNESS FAULTY FUSE OR FUEL FUMP OR
2 SECONDS. RECONNECT INJECTOR TERMINALS "8" & "E INTERMITTENT

IGNITION ON.
BACK PROBE WHITE

SHORT 10 GROUND
IN CRCUIT 120
FUEL PUMP OK

UGHT “ON® GROUND

ECM CONNECTOR PIN 8 -
[oc ] NoT O e e o e o
GROUND. BETWEEN TERMINAL
- C* AND GROUND REPAIR OPEN IN|

CHECK TPS FOR IPERFORM FUEL I IGNITION OFf FOR CIRCUIT 450

BINDING OR 10 SECONDS

STICKING IN SYSTEM TesT. NOTE LIGHT WiTHI

WIDE OPEN 2 SECONDS OF IGNITION

THROTTLE POSITION. TURNED ON ,

TPS OK.

NO LIGHT.

CHECK FOR OPEN
IN CIRCUIT 467

CHECX FOR OPEN
OR SHOR! TO
CIRCUIT 465

CHECK CIRCUIT 423
FOR SHORT 10
GROUND.

CHECK FOR OPEN
COOLANT SENSOR
OR CIRCUIT.

COOLANT SENSOR
AND CIRCUIT OK.
T8I OK
NO TROUBLE FOUND.
RECONNECT

INJECTOR.

IGNITION ON.

BACK PROBE BLACK

ECM CONNECTOR PIN 2
WITH VOLTMETER
1J-29125 OR EQUIVALENT;.
NOTE VOLTMETER WHILE
CRANKING ENGINE.

PROBE Ol PRESSURE SWiTCH
HARNESS TERMINAL -OPANGE
WIRE, WITH TEST LIGHT 1C
GROUND

CHECK RESISTANCE
ACROSS PUMP PINS.

OPPOSITE MARNESS
TERMINALS “B" & "C"

SHOULD BE 20 -

REPAIR OPEN LGHT ON" BETWEEN

CIRCUIT 340 OHMS OR MORE TERMINAL “G" AND

RECONNECT OIf GROUND WITHIN 2

PRESSURE SWITCH SECONDS AFIER

INSTALL NEW (GNITON ON

REPAIR OPEN

PUMP RELAY
_01 oK -NO UGHT
IN CIRCLIT 120

RECONNECT OIL Repiace]  [REPLACE PumP RECONNECT Ol 8AD ECm
PRESSURE SWATCH ECm RELAT PRESSURE SWITCHK
INSTALL NEW RELAY RECHECK SYSTEM

REPAIR CIRCUIT

IF CIRCUIT WAS
SHORTED TO
GROUND, RECHECK

CONNECT TEST LIGHT
BETWEEN HARNESS
CIRCUIT 120 & 340

[
I STEADY unsnv1

VOLTAGE READING.

VARIES
2:7 VOLTS.
T
BAD HALL EFFECT CHECK CIRCUIT 430 FOR CHECK WHITE ECM
SWITCH (2.5L ONLY). | § OPEN OR SHORT TO GROUND. CONNECTOR TERMINAL 8

H
LESS THAN
1 vouT

NG LIGHT

CHECK BLACK ECM

CONNECTOR TERMINAL 2.
BAD HEI CONNECTOR. m

OPEN HE! DISTRIBUTOR
BATTERY POSITIVE REPLACE
CONNECTION. ECM

BAD HALL EFFECT
SWITCH CONNECTOR
OR SWITCH (2.51 ONLY|

BAD HEI MODULE
{1.8L ONLY)
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w-102 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

FUEL INJECTOR CHECK
5.0L & 5.71 EFl MODELS

FUEL TANK QUANTITY OK.
IGNITION ON.

ALDL CONNECTOR NOT GROUNDED.
NOTE "CHECK ENGINE" LIGHT.

—

"CHECK ENGINE"
LIGHT ON.

OBSERVE INJECTORS
WHILE CRANKING.

"CHECK ENGINE"
LIGHT OFF.
PERFORM DIAGNOSTIC
CIRCUIT CHECK.

SPRAY FROM
BOTH INJECTORS.

DISCONNECT BOTH
INJECTORS.

OBSERVE SPRAY
WHILE CRANKING.

1

SPRAY OR
LEAKAGE.

NO SPRAY.

BAD INJECTOR
SEALS OR INJECTOR

CONNECT ST-125.
CHECK FOR SPARK
WHILE CRANKING
(2 WIRE MINIMUM).

SPRAY FROM
1 INJECTOR.

DISCONNECT INJECTOR.
CONNECT TEST LIGHT
ACROSS HARNESS.
NOTE LIGHT WHILE
CRANKING.

NO SPRAY FROM
EITHER INJECTOR.

I

LIGHT DOES l

INJECTION OFF FOR
10 SECONDS.
INSTALL FUEL GAUGE.
TURN IGNITION ON;
9-13 psi WITHIN
10 SECONDS.

LIGHT
BLINKS.
1

NOT BLINK.
i

[ SPARK. I

I NO SPARK,]

IGNITION OFF FOR
10 SECONDS.
INSTALL FUEL GAUGE.
TURN IGNITION ON;
9-13 psi WITHIN
2 SECONDS

PERFORM HEI
DIAGNOSIS. r

CHECK FOR SHORT

PERFORM FUEL
SYSTEM TEST.

BAD INJECT IGNITION ON
I; CONNEC%R] ENGINE OFF. IGNITION ON.
PROBE EACH BACK PROBE BLACK
TERMINAL ECM CONNECTOR PIN 2
WITH TEST LIGHT WITH VOLTMEETER
TO GROUND. (J-29125).
NOTE VOLTAGE WHILE
J————J CRANKING ENGINE.
L 1
LIGHT ON LIGHT ON NO LIGHT ON i
BOTH TERMINALS. 1 TERMINAL. EITHER TERMINAL

1

1
STEADY LESS THAN
BATTERY VOLTAGE. 1 VOLT.

|
1-2 VOUTS
(VARIES).

TO VOLTAGE IN

CIRCUIT 467 OR 468.

CHECK FOR OPEN IN
CIRCUIT 467 OR 468.

ﬂ

PROBE EACH CONNECTOR
TERMINAL WITH TEST
LIGHT TO 12 VOLTS.

1

1

BAD HEI
MODULE.

I NOT OK.|

CHECK CIRCUIT

[ creurrs ox.

ruom ON.] Juonr o |

CHECK CIRCUNT|
430 FOR OPEN
OR SHORT TO

GROUND.

FAULTY ECM I
CONNECTOR.

PERFORM FUEL BAD ECM CO
423 FOR SHORT SYSTEM TEST. ¢
TO GROUND. CHECK 3 AMP.
INJECTOR FUSE. BAD HEI CONNECTOR.
OPEN HEI DISTRIBUTOR
CIRCUIT OK. CHECK FOR SHORT EATTERY CONNECTOR
TO GROUND IN OR WIRE.
CHECK FOR OPEN C”‘CK‘;” oA BAD HE| MODULE
COOLANT SENSOR . LIGHTS. CONNECTOR OR MODULE.
OR CIRCUIT. 1
IR HECK FOR
SHORT TO NO SHORT TO OP';E:A\\NIRE IISTEE!%TT(E)NT
SENSOR AND GROUND. GROUND IN EITHER. IN CIRCUIT SHORT TO
CIRCUIT OK.
1 T 481, 482 OR GROUND IN
REPAIR WIRE AND REPLACE ECM 39 (IGNITION). INDICATED
T8I OK. REPLACE INJECTOR FUSE. AND INJECTOR FUSE. ClRCuIT.
NO TROUBLE FOUND.
RECONNECT
INJECTOR.
Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controls 1a-10s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

AIR MANAGEMENT CHECK AIR MANAGEMENT CHECK
MODELS WITH ELECTRIC DIVERT & ELECTRIC MODELS WITH ELECTRIC DIVERT & ELECTRIC
] SWITCHING (ED/ES) SWITCHING (ED/ES)
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED EFI MODELS (5.0L & 5.7L)

Check vacuum hoses for condition and connection. Repair as required. "
. - Check vacuum hoses for condition and connection. Repai as required.
m !
On some applications, some air may divert to air cleaner above 2000 RPM. On some applications, some air may divert to air cleaner above 2000 RPM
o “Test” terminal ungrounded. ¢ Tust” term. ungrounded. below 2000 RPM, air shoul
« Start engine, running at part throttle, below 2000 RPM, air should be pumped to exhaust * S ':."":""w"'"’:'m' “,'::": & Loop o,,,:,,,, Plape el
it ¥ § " out
:;"':m‘::'." gz:::_‘l’_:’o:""'w" (6 saconds on warm engine) and switch to converter when 3 minutes on warm mm depending on application) and switch to converter
- when system goes
I T

ivert rcanMCu‘momvm [c«mntlrmmr‘l

1 1
[ox] Constant Divert Constant Constant Port Air [ok ] Constant
19 ai¢ cleaner. Converter air.
f I

Disconnect MIC solenoid - « Ignition “on", engine stopped. o - - PR ey e ONT
) X divert e gnition ngine stopped. Disconnect HEI bypass. Check air control ™ on.
connactor at idie and air e oo e Check air switching * “Test” terminal not grounded. ©  Air should divert #s so0n valve CKT 428 as valve CKT.436 stopped.
should divert to air ¢ follows: valva circuit a8 * Disconnect air switching a3 “check engine"” light follows: : * “Test” teem. ot
atter a fow seconds. follows: vaive solenoid electricel wrounded.
connector and connect test light *  Disconnect air
between harness connector switching valve sol,
No Divert terminal and note light. electrical conn. and
to sir cleaner. * Ignition “‘on,” engine stopped. () A connect test light
. Gronna “test” terminal. stopped. connector and connect test light harness
No applicable solencid e Disconnect Air Control between harness conn. term. and conn. term_and note
trouble « Ignition “on”, engine stopped. mcmcm connector and connect solenoid electrical light.
found. * Disconnect Air Control test light between harness con- ‘connector and connect | -
Clear solenoid electrical nector terminal and note light
memory connector and connect test :"“ﬁd':; .
Tight between harness rounded wire term. Nots light.
connector terminal. Note from air switching vaive. Check for short
light. Light “ON' Light “OFF" valve 10 ECM to ground in
terminal “B". If CKT 436,
s T not grounded,
N~ OFF o st ropiace ECM Check for thort 1o
[tion ron ] [t orr ] light from both qground CKY 429, control valve.
1 i wirs terminsis [ Repiacs ECM. ]
Check for Replacs air 10 ground and
grounded wire c::mol note light. ight On Both Term] [Light
from Air Control valve.
solenoid ta I 1 Check resistance betwesn Rapar short to
ECM terminal [ Cignt -oFe ] [Liaht “OFF,” Light “ON" solenoid terms, Should 12 vaits n OKT 1o | from sppiicebie soi. 0
4 M wire is both terminals one terminal be more than 20 ohms. ECM. Recheck. | ECM Term. 16" for sie
not grounded, . control or Term. ‘14°
replace ECM. Rapair open in | [ Repair short | [ Check far open in wire P e for s for s saitching. 1t
pinkibik wire || from banary + || from app olenoid to 107 of veruum at v, 11 OK, s mm.mw
circuit to 10 wire to ECM | | ECM termi " for air o poo e e % s pegirs
Ignition switch. || and replace control or terminal 8" for wl’m!:.:;"s o ulty v - Or valve. - "’""’M gt
[[With remote solenoid ] [[With integrat soienoid] M oy OPe™ 1 not, it is faulty ECM
| applicable solenoid. If connection or ECM.
With engine idling, check for st least | [ With engine idling, check under 30 ohms, repiece CONTROL SOLENOID
3¢ kPa (10°) of vac. ot vaive. It OK, for at teast 34 kPs (10) solenaid and ECM. If not, it is
it is foulty valve cann. or vaive. of vac. at Air Control faulty ECM connection or ECM. @(—429— 16| AIR CONTROL
valve. BLKPNK —t
— & 436 1 AIR
I” "R Contaoe 2] IGNITION 4] swiTCH
\ AIR
HIN AIR CONTROL SWITCH SOLENOID /
LAR iw—'TcEM—i o SOLENOID (DIODE - BLACK A
© IN MANUAL CONNECTOR 1 fom

TRANSMISSION ONLY)

COOLANT FAN CONTROL CIRCUIT
EFl MODELS (1.8L & 2.51)

* Disconnect cooling fan temperature switch.
*  Engine idling.
« Turn A/C “ON" and “OFF."
*_Note cooling fan

1
l Fan Does Not Turn “‘ON" and “OFF "

hd ﬂlllt drive whae! * Disconnect fan control relay.
* Idie engine with transmission in “DRIVE". ® Engine idling.

AIC “ON." * A/C"ON."
® Probe temp. switch harnass connector * Probe fan temp. switch harness connector

with a test light to 12 voits, with a test light 10 12 voits.
® Increase wheel spsed to 35mph and note

light.

r“—_l_—‘~—'l
[ Light Goes Out ] [[Light Remains “ON" | Light "OFF"

[ECM fan contral circuit Check for faulty
0K, no trouble found. A/C mode switch
or open CKT 409

0 ECM.

Light “ON"
AJC “OFF™
Reconnect fan relay.
Probe fan temp. switch
harness connector with
2 tast light 1o ground.

.

AIC switch and
CKT 408 OK.
© ignition “ON." engine stopped.
© Back probe white ECM connector

Terminal 2, CKT 437, with a Faulty ECM connector or ECM.
voltmeter to ground.
Manually rotate drive wheel [._=_‘:]w “ON”

and note voltage. Be sure

opposite whast does not turn Check for open fan Check far short to
relay coil, See fan ground in CKT 409
| u— '_* control relay
No Voltage

fon Voltage Varies from disgnostics.
Under 310 Over 8 Volts

Ses Code 24 | Faulty ECM.

BLACK
FAN CONTROL :v/v(i.ll.%?‘DE CONNECTOR
RELAY

FanmoTOR [ A ) 409

FAN TEMP. 437 n

BATTERY IGN.1

!

WHITE
CONNECTOR
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1e-104 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

AIR MANAGEMENT CHECK
MODELS WITH ELECTRIC DIVERT & ELECTRIC
SWITCHING (ED/ES)
FED. "T” CAR WITHOUT 5-SPEED

Check vacuum hoses for condition and connection. Repair as required.
On some applications, some air may divert to air cleaner above 2000 RPM.

* “Test" term. ungrounded.
® Start engine, running at part throttle, below 2000 RPM, air
should be feit at outiet to exhaust ports during Open Loop
operation (approx. 15 sec.) on warm engine and switch to converter
when system goes Closed Loop.
I

Constant divert
to air cl

1

Constant conver-
ter air.

Constant Port Air.

Disconnect M/C sol. conn. at - o

idle and air should divert Check divert Check air switch-

to air cleaner after a few valve circuit as ing valve cir. as
follows: follows:

T

[ox)

No trouble ® Ign. “on”, engine
found. stopped.

Clear o Disconnect Air Con-
Memory. trol solenoid elec-

trical connector and

e Ign. “on”, engine stopped.

* Ground “test” term.

* Disconnact applicable sol.
electrical connector and
connect test light between

« Ign. “on”, engine
stopped.

e “Test” term. not
grounded.

* Disconnect air switch-
ing valve sol. elec-
trical conn. and conn-
ect test light between

harness conn. term.
and note light.

harness conn. term. and
note light.

connect test light
between harness
connector term.
Note light.

Check for gro-

unded wire
Connect test light from air
from both wire term. switching

to ground and note
light.

Replace air
switching
valve.

valve to ECM
term. 10. If not grounded,
replace ECM.

ECM term. 13. If
wire is not groun-
ded, replace ECM.

Repair open in
pink wire cir-

Check for grounded Replace air L

wire from Air control ‘_[__] -

divert solenoid to valve. No light Light on
both term.

Lighton
one term.

Repair short
from Bat. + to

Check for open in
wire from applic-

cuit to Ign. wire to ECM and able sol. to ECM
switch. replace ECM. term. 13 for air
divert or term.
10 for air switch-
ing. if not open,
check resistance
of applicable sol.
With engine idling, check for at If under 20 ohms,
least 10" of vac. at valve. If OK, replace sol. and
it is faulty valve conn. or valve. ECM. if not, it
is faulty ECM
connection or ECM.
ECM Air Divert
13
ign
10
Air Switch
Copyright (c) 2001 Mtchell Repair Information Conpany




1982 Computerized Engine Controls a-os

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

AIR MANAGEMENT CHECK
MODELS WITH DUAL BED CONVERTER & ELECTRIC
AIR CONTROL VALVE (EAC/ES)
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED

Check vacuum hoses for condition and connection. Repair as required
On some applications, some air may divert to air cleaner above 2000 RPM

CHECK CONTROL VALVE OPERATION
@ Start engine and do not ground “test” terminal.
T a

* Quickly accelerate and decelerate engine. Vaive should divert air to sir cleansr outlet o
maosphere on deceleration only.

[CHECK SWITCHING VALVE OPERATION | [_cConstant divert | [Nodiven ]
I I

PULSAIR SOLENOID CHECK
ALL EXC. EFl & FED. "T” CAR WITHOUT 5-SPEED

Make physical check of Pulsair hoses and connections.
On Chevette, pipe should be removed from PCV air inlet
rocker cover and that end of pipe plugged to prevent
pulses from rocker cover causing a false reading

* With engine stopped, disconnect puise air
solenoid hose from air clesner.
© Start car and feel for air pulsations at
end of hose while engine is run until dweil
starts to vary. Puisations shouid be felt
until dwell starts to vary and then should stop.
] |

[OK] [NoT OK]

 Run engine at part throttie (beiow 2000 RPM). Check control valve Checs fo.
© Pulsations should be feit in outiet to exhaust solenoid control circuit ;‘”“ " ot loast 10°
ports until systam goes closed loop, then switch as follows. of vacuum at valve. It J

to converter outlet. OK, replace velve
T

:

Ignition “On", engine stopped check for a Check switching vaive sol
click at air control solencid as “test” term. is. control circuit as follows.
grounded.

® Ignition "on”, engine stopped, “test” term. ungrounded.
* Remove connector from applicable valve solenoid and connect a test
light between harness connector terminals.*

No trouble
found

[ o]
Ground trouble code “test”

Check for grounded wire 10 ECM term. 4 for control
e or B for switching valve. If not grounded, replace term
ECM.

No light
.

€c™ Air Cont. ion Connect test light from each term. of It is fauity vaive
of connector to grnd. connections or
Ar Sw. l vaive
No light

Light on both Light on one term
term.

Check for open in wire to ECM term. 4 for con-
trol valve or B for switching vaive. If OK, check
resistance of sol. If under 20 ohms, replace sol.
and ECM. if not, it is faulty connection to ECM or

Check Tor open in pink
wire circuit

Repair short from bat. +
10 wire to ECM ECM.

I :‘i:,;;‘;mbum npulse Check for at least 10" of vacuum at vaive with

engine idling.

b

e Ground “test” term.
® Connect test light between Pulsair solenoid
term. with

Repair vacuum
source.

disconnected.

No Light
Unground “test” term.
and note light.

| — 1 1
g No Light Light on Light on Light off.
[ Light | l ot

Connect test light from each sol. harness connector
term. to ground and note light.
1

h terms. one term.
i

*Some solenoids are remote from the valve.

ELECTRIC DIVERTER VALVE CHECK (EDV)
3.8L VIN CODE A (NON-TURBO)

® “Test” term. Ungrounded.
Run engine at part throttie (under 2000 RPM).

® Air should go to exhaust ports until system goes closed ioop,
then divert to air cleansr.

[Cox] [ Netox_]

® Test term. ungrounded.

® Ignition “on", engine stopped.

® Remove connector from divert vaive
And connect 2 test light between
Connector terminals.

Check for grounded wire from vaive to
ECM. 1f not groundad, replace ECM.

Connect test light
from both connector
terms. to ground.

It is faulty divert valve
connections or valve.

Repair short from Check for biown fuse
bat, + to wire to of open in pink wire. Check for an open in wire from valve

ECM. t0 ECM. if OK, check resistance o

placs solenoid and ECM. If over 20
M DIVERT VALVE N ohms, raplace ECM only.
__fmw-— .

Check for grounded Itis faulty Check for Repair open
wire from Sol. to Sol. conn. or open in in circuit
ECM term. “B". if . wire from from sol. to
not grounded, sol. to ign. switch.
replace ECM. Repair short ECM term.
10 B+ and re- 10. If
check. ECM not open, -
may be check resistance of pulsair
damaged. valve sol. If under 20
ohms, replace sol. and ECM;
B [———"TIIITO— on i not, it is faulty ECM
ECM conn. or ECM,

PULSAIR CONTROL VALVE CHECK
FED. "T” CAR WITHOUT 5-SPEED

Make physical check of Pulsair hoses and connections

®  With engine stopped, disconnect pulsair valve hose from air cleaner
Disconnect the puise air pipe from PCV air intake in rocker cover
and plug that end of the pipe.

®  Start car and feel for air pulsations at end of pipe while engine is
idling. Pulsations should be felt for about 15 seconds after starting
and then stop.

No trouble found in pulse
air system.

Repair vacuum
source

Ground “test” terminal

®  Cannect test hight between Pulsair
solenoid harness connector terminal
with connector disconnected

|

Connect test light from each solencid harness
connector terminal 1o ground and note light.

Light “ON"
Unground “test” terminal and
note light

[ Lignt -on | [[gn -oFr" I 1
Light "ON" Light "ON"" Light "OFF
both terminals. one terminal. (Lan ofF” ]

Check for grounded Itis faulty

wire from solenoid to | | sotenaid con

’Emc(":,‘;"':;::' :35,"'“ nector or 501en0id | g epair short to Check for open in wire from | | Repair open in

EoM 8+ and recheck. | | solenoid to ECM terminal cireuit from sol
ECM may be 10", If not open, check t0 Ignition switch
damaged resistance of pulsair valve

solenoid. 1f under 30 ohms,

replace solenoid and ECM.
10 Ignition i not, it is faulty ECM con
ECMm nection or ECM
Cantrol
Valve

Copyright (c) 2001 Mtchell
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1a-10 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

EGR CHECK EGR CHECK
ALL EXC. EFI, FED. "T" CAR WITHOUT 5-SPEED, 3.0L VINE

3 Ol. V|N E 3 8l le 3 (TURBO), 5 Ol. VIN H & Mu.wwitl“?'mmvfhm:tl':‘dﬂmriﬂlaoﬂnoﬂim,
2.8 ("A", "X" AND "F" MODELS) S e

© With engine idling, APM should drop ss EGR vaive is

opened by pushing up on underside of EGR diaphragm.
Make physical check of hoses and electrical connections. —

® Start warm engine with Coolant Sensor disconnected.

Ground "Test” term.

® Push up on underside of EGR to open it and note
RPM change as valve opens

I

 Clean EGR pessages or
replace vaive as needed.

« Within 35 seconds after start-up (system
open loop), check for movement of EGR diaphragm as
RPM is changed from sbout 3000 RPM to idle.

» Repeat check after system goes closed loop

(36 seconds).
RPM Drops [ T . 1
M:M [[Moves in Ciosed Loop Only | [Moves in botn Open 4nd Closed Loop |
T
Check for movement of EGR diaphram » Connect vac, gege in place * Check hoses to vac. * Connect vac. gage in place|
Clean EGR passages or replace as engine RPM 1s changed from app- of EGR valve and check regulstor. If OK, of EGR vaive.
valve as needed roximately 2000 RPM 10 idle. t 3000 RPM. replace regulator. * Stop and start engine.
—  With engine at 3000 RPM,

note vac. should be under
3" in open loop and over
3 in closed loop.

With engine idiing, connect test light Repeat above check with coolant sensor
between EGR solenoid connector termi:

connected
nals with connector diconnected

» Check vac. at engine
side of WOT sol. at
3000 RPM.

* Replace EGR valve.

* Chack vac. at ® Check sw, * Fuily depress
s0l. side of sot. elec. TPS at 3000
Doesn’t Move * Repair hose or * Check WOT sol. slec. vac. reg. at circuit as. RPM and note
connections. circuit as follows: 3000 RPM. follows: vac.
Faulty EGR sotemo | [ Commest tost ighn Check vacuum at EGR valve No trouble . pORSW. [over¥'] m [Gver 7] Oty
v solenor onnec at approx. 2000 engine RPM. | { found. der
£ T,
f.c?:e chonsor sole mm"::cr; iu":n:’ M 5 ® Repiacevac. | | @ Checkaw. ||| ® Check WOT || e No
= i o1 regulator. sat. alec. 0l. elec. trouble
EFE circuit as circuit as found.
M N follows: foliows:
T
ot on Liht on « Ignition “ON", engine stopped.
both terms one ferm Replace EGR Check vacuum circuit for « Disconnect sol, and connect test light across harness connector
Check for blow valve. restrictions, leaks, and terminals and note light.
eck for blown
fuse or open Repait short from | | Check for open wire to connections.

pink wire ECM term. “T"_If OK.
check es. of sol. If
under 20 ohms, replace
s0l. and ECM If not. itis
faulty ECM connection
or ECM

Bat. + 10 wire to
ECM

[ « Ground “test” terminal and note light. ]
T

—K- R * Check for grounded wire
ot OF Repar from sol. to ECM. If not

grounded, reptace ECM.

® Disconnect ground from -
et erm, ) * Connect test light from each harness connector o Itis fauity sol.
gn. “on"" engine stoppe: terminal to ground and note light. connector of sol.
Remove canriector from sof —

Connect test light between

conn. termanals [ Light on One Terminal | [ Light on both Termin L"illfﬂ
R I
« Check for open in wire from « Repeir short between bat. + < Repair open circuit batween sol.
m #0l. to ECM. If not open, and wire from sol. 10 ECM and ignition sw.

check reistance of sol. and recheck, ECM may be

Wt under 20 ohms, repiace demaged. w (OO O®)
Chack for grounded Replace EGR sol. and ECM. If sol. OK, Sw. EFE
wire t0 ECM term. T solenoid replace ECM. St Sl 8 Tsar
On 3.8¢ V-6 VIN Code A,
disconnect EGR cut-out

relay and note the test
light. if it goes out,
check cut-out relay
circuit,

EGR CHECK
EFI MODELS (5.0L & 5.7L)

Make physical inspection of hoses and electrical connections: CANlSTER PURGE VALVE CHECK

® Install tachomater.

Engine ot normal Sparating temperature, ALL EXC. EFl, 3.8L VIN CODE A &

Start engine; do not ground ““test” term.

w.u.......-..a....,nmmu...op..m....... FED. "T” CAR WITHOUT 5-SPEED

opened by pushing up on underside of EGR diaphragm.

—
.‘ puugu:: * Check for movement of EGR diap
repiace valve as nesded. 25 RPM is increased to ﬂoonmm
returned to idle. Check purge hose condition and connection. Repair as required
 Ignition “on” engine stopped
e OR © Ground “test” lead
" ® Apply vacuum to carb. side of purge solenoid (at
No trouble found. solenoid). Should be able to get at least 10" on all
BLACK but 3.8¢ turbo V-6 in “G" Series, it has a buikt in
MANIFOLD EGR CONNECTOR l-afn; Should be able to get 2° at least momentarily
~ VACUUM scu.zuom onit.
Chack vac. st engine 1
side of EGR sol. EGR
1200 APM. @( 438 SIGNAL
Repair hos or < Check EGR eireor Remave connector from solencid and
connections. f- v'colhsuﬁ: sol. slec. circuit TO EGﬂ Ecm connect test light between harness
. IGN. 1 connector terminals.

Ignition “ON." engine stopped.
Disconnect sol. and connect test light across
harness connector terminals and nots light,

.

)

Faulity solenoid conn.
Check for grounded wire from sol, 10 ECM. * Ground disgnostic terminal and ections or solenoid
W not grounded, repiace ECM, note light,
I
Light on
both terms.

Repair short

Disconnect solenoid

Connect test light
from each term. of
cannector to grnd.

No trouble
found

Check for grounded
wire to ECM term.
E. 1f not grounded,
replace ECM

Connect test light from sach harness connecto!
terminal to ground and note light.

Faulty EGR sol. connector
or solenoid.
I T
I
[[Ci9hOn One Terminat ] [[Light On Both Terminais | [ No Light |
1
Check for open in wirs from sol_ to lﬂmiv short between bat. + and wi

Check for open wire to

from Bat. + 10 | [ ECM terminai €. 15 OK,

X wire to ECM. | | check resistance of sol

Repair open circuit between t under 20 ohms. repiace
sol. and ignition switch. sol and ECM_ It not,

1ts taulty ECM connec:

tions of ECM.,

Purge Sol.
€ ign

ECM‘ If not open, check resistance trom 10!, to ECM and rechsek. ECI
of 10). If under 20 ohms, replace ECM d R ’
sol. and ECM. If solencid OK, Imay be demased
replace ECM,
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1982 Computerized Engine Controls -1

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

EGR BLEED CHECK
3.8L VIN 3 (TURBO), 50L VIN H &
2.8L ("A", "X" AND "F" MODELS)
See TCC/EGR Bleed Check for 2.8L ("A”, "X" and "F”
models with Auto. Trans.) and 5.0L VIN H.

© Start warm -nqim with Coolant Sensor disconnected.

® Ground "Test" terminal.
RPM drops

® Push up on underside of EGR valve to open it and

note RPM change as vaive opens,

X

Cloan EGR passages or replace

CRANK SIGNAL
EFl MODELS

Probe black ECM connector Pin 1
with test light to ground.

Crank engine.

Note test light.

1

No Light During Crank

® Check for movement of EGR disphram

*_Li#t During Crank

Crank Signal Circuit 0K

valve as needed. as RPM is changed from approx.
3000 RPM to idle.
Doesn't move

Repair open in wire
from ECM to ignition
switch (Sol).

® Connect vac. gage in place
of EGR vaive.

e Connect vac. gage in place of EGR vaive.
o Check vac. with engine at approx. 3000 RPM

® Run engine st fast idle

and check for vac. change as
coolant sensor is reconnected.

'

No trouble
found.

® Disconnect ground from "Test" term,

® Ign. "on", engine stopped.

© Connect test light b EGR bleed
with connector disconnected.

® Ground "Test" term. and note light.

terms,

1 I
Repair vac. hoses Lﬂopha EGR valv:l
and/or i

Check wire from
fuse to ECM for
short to ground.

*  Replace fuse.
®  Crank engine.
* Recheck fuse.

1

Defective fuse.
Crank circuit OK.

Disconnect ground from "'test"’
term. and note light.

Connect test light from each term. of conn-
ector to ground and note light.

1
]

|

Light on
one term,

Light on
both terms.

I No light I

Check for blown
fuse or open
pink wire.

Check for gn’ded It is faulty .
wire to ECM term. EGR bleed sol. Check for open in Repair short from
6.  not conn. o sol. wire to ECM term. Bat. + to wire to
gn’'ded, replace 6. If not open, ECM and recheck.
ECM. check resistance

of EFE sol. if

under 20 ohms,

replace sol. &

ECM. If over 20

ohms, it is faulty

ECM connector or

ECM.

Copyright (c) 2001 Mtchell
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1-108 1982 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

IDLE SPEED CONTROL (ISC) CHECK*
ALL EXC. EFl, 1.8L VIN G &
FED. "T” CAR WITHOUT 5-SPEED

* Ignition “ON", engine stopped.
* Ground “"Test"” term. and note motor plunger. It
should pulse smoothly In and Out.
1

1 t]
‘ Doesn’t move or mOVO:l

in one direction only.
T

Runs out and
snaps back.
« Remove connector from motor.
e Connect test light from bat. +
to term. B of motor ass'y.
and ground terminal A.
* Note test light while de-
pressing plunger.

Check connections at ISC
motor.

L .
recheck. o Ign. “ON", engine
stopped.
M

i stenpe Repiace | [ Operate motor by momen- | | * (T EISE L

ongine stopped. motor tarily connacting 12V tranu. in PIN, should be under 3V.
 Check voltage across two term’s. clo- e her selector bos

from harness sest to motor. Reverse n other se po! '

connector term. B to A, polarity and recheck.** volt should be over 3V.

}__—__' i -
Under 6 volts. l m

Check for open black wire B
e orind st 10 £ Crac de
term. 8. If wires are OK, connection. :paimt vole,
it is faulty ECM connec- o
tion or ECM. 3pecs. Check for Check for ground-
an open ed circuit from
[ circuit ECM term. Hto
Plunger extends Plunger doesn’t from ECM P/N sw., also
& retracts. extend and re- term. H adj. of PIN sw.
tract. to ground If not grounded
T including and adj. is OK,
T adj. of it is faulty ECM
It is faulty motor PIN sw. connection or
connections or ECM
motor. -

Check for open or grounded wires to ECM l Not OK I m

term’s. F and M. If wires are OK, it

is faulty ECM connections or ECM. ) No trouble found.
Adjusi [_'
T ISC.
To4iY cone e et )
ot LR PIN SWITCH
E‘p%i ¢ e 't —l
! oton "ha
3 ¢ 4 ' 1sC
. Y] S———h

» NEVER COMMICT vOUTAGE

LG J
our al

» c
SOURCE ACROSS THE TERMINALS

UL SPEED CONTROL "SC: ASSEMBLY

**DO NOT LEAVE BATTERY VOLTAGE APPLIED LONGER THAN NECESSARY TO RETRACT PLUNGER (NOT OVER 10 SECONDS). USE ADAPTER
MADE WITH ISC CONNECTOR # 12015387.
*STALLING OR ROUGH IDLE ONLY WITH A/C “ON”, THERE SHOULD BE OVER 10 VOLTS TO ECM TERM. J WITH A/IC CLUTCH ENGAGED. If
THERE ISN'T, CHECK FOR AN OPEN IN THE WIRE FROM THE A/C CLUTCH TO ECM TERMINAL J.

THE P/N SWITCH GROUND THE CIRCUIT IN PIN

TRANSMISSION CONVERTER CLUTCH (TCC)
RELAY CHECK
3.0L VIN E

 Ign. “on", engine stopped, throftie lever against ISC plunger
{curb idie position).

* Note test light connected from TCC relay pinkiwhite wire to
ground; should be “off".

)
Ground pink wire term. at Open throttie enough to move
TCC relay; light should throtile lever away from ISC

g0 out. plunger; light should come on.

l_—]__l f_—_J———I
L Light “ON" J LL.gm“orr” J l mei'oL] ﬁugml"ow' ]

Check for open -
Itis faulty TCC relay circuit in pink Connect test light ¥ checking for an
connection o relay. wire from retay from purple wire open in TCC brake
at TCC relay to sw. circuit,

10 1SC switch.
I not open, it ground repair open in
s fauity ISC pinkiwhite wire
switch connection 10 trans. Other-
or switch. wisa, no trouble
found.
Relzy Boftom View

Replace TCC relay. Repair open in TCC brake

switch circuit includ-
ing switch adjustrment.
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1982 Computerized Engine Controls 1a-10

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

IDLE SPEED CONTROL (ISC) CHECK*
1.8L VIN G

* Ignition "on", engine stopped. . . .
o Ground “test” terminal and note motor plunger See Driver C°m:l‘""' under
1t should pulse smoothly in and out stalling or rough idles.
1
[ »

Runs out and I Doesn’t move or moves in

snaps back. one direction only. [ ox]
Ignition “off" engine stopped Chack connections at ISC o Idle engine in Park (A.T). Neutral (M.T.)
Remove connector from fast idle motor.

* Depress ISC plunger and check for motion as

relay. ignition is turned “off”. it should retract.

Connect test light from connector
orange wire terminal to pink wire

terminal. Depress ISC plunger and
note light,
Repair and
| recheck l « Ignition "oft", engine
stopped.
[Light ~oFF- | [Light “on" « Remove connector from « Ignition “on". Engine
fast idle relay (black relay stopped.
by vacuum sensor). © Check voltage from ECM
Check for open pink Check for open Connect test light from terminal “H” to ground with
wire from relay to wire from ECM orange wire terminal to transmission in P/N or
motor terminal ‘8" terminal "8 to each green wire terminal clutch depressed. Should
and from motor motor terminal * and note light. be under 3V. Other salector
terminal “A” to If not open, it is position or clutch released
ground. If not open, it fauity ECM — I voitage shouid be over 3V.
is faulty motor ion or ECM
connection or motor Light "ON". Light “OFF"
either terminal

Check for grounded ® Connect jumper from dark
green wire to motor. blue to dark gresn wire in Check idle speed
If not grounded, connector and light biue to against m”p:
replace motor. light green.
® Recheck operation as in first [____
check.
T l Over 3 volts ] L Under 3 volts |

Check for open cir-

| Ok | Not cuit from ECM
OK Terminal “H" to Check for grounded
ground including circuit from ECM N
adjustment of PIN terminat “H" to Pil
:\lo l:;)uble Adjust switch switch, also
- 1SC. of PIN

switch. if not
grounded and

adjustment is OK, it
Not OK [oK] is faulty ECM
connection or ECM.

It is fauity
+ Connect jumper from orange to dark green relay connections
wire terminal in connector and watch ISC or relay. |
plunger as light green wire is |
Should extend. « [gnition “on”. engine st d
® Reverse connections to green wires and gnition “on”, engine stopped.
repeat check. (Not more than 10 seconds) © Remove connector from fast idle relay. .
* Connect test light from pink black stripe wire to pink
Plunger should extend. wire and depress ISC plunger. Note light.
I
[Foror] [ox]
Check for open in Check for open or Connect test light from It is Fauity Relay
green wires to motor. grounded blue wires 10 pink black wire terminal to Connection or Reiay.
If not open, it is faulty ECM terminals "'F" ground and note light
motor connections or and “M"._ if not open
motor. or grounded, it is
faulty ECM

connections or ECM.

K ft is open in pink biack wire to relay. l I It is open in pink wire ta relay. l

*Staliing Er rough idie only with A/C ""ON", there should be over 10 volts to ECM term. J with A/C clutch
engaged. If there isn’t, check for an open in the wire from the A/C clutch to ECM terminal J.

The P/N switch grounds the circuit in P/N.
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

CANISTER PURGE VALVE CHECK
EFl MODELS (5.0L & 5.71)

R

Ignition “ON,” engine stopped..
Ground diagnostic terminal.

At the solenoid, apply 10" vacuum to
throttle body side of purge solencid,

Disconnect purge solenoid.
Connect test light between
harness connector terminal.

Unable to get or hold 10" vacuum,

Able to get and hold 10 vacuum.

© Remove ground from disgnostic
terminal.

Note vacuum.

IDLE AIR CONTROL (IAC) CHECK
EFl MODELS

Connect tachomater.
idle engine at normal opersting temperature
nd racord RPM in Park or Neutral.

)

 Ignition “OFF."
* Disconnect |AC motor. Rear IAC motor on 5.0L
® Start engine, note idie RPM in neutral,

# Ignition “OFF "
® Reconnect IAC.

o Start engine and note idie RPM in asutrl,
T

L —1
[With not return 10 idie RPM recarded above.] [[Retuen co idie RPM recorded sbove. |
————-— T

© lgnition “OFF".

@ 5.0L snd 5.7L reconnect rear IAC, Return to beginning
of chart, and repest test with front IAC motor.

* Probe each harness
connector terminal
with a test light to
ground.

[ %

® Jumpar fust pump test mmm-l 10 12 volts,

* Ignition “ON"' engine stoy

round disgnostic test terminal

« Disconnect IAC, Disconnect bolh front and rear IAC
motors on §.0L and 5.7!

© Connect a test light betwaen sach harness connector
pin and ground,

No light, one ar_more circuits. Light flashes Al circuits

—YBI air rate balance 5.0L and 5.7L.
—Vacuum leaks.

~Sticking or hmdmo mmu. shatt
or sccelerator |
~Base idie air un

~Park/Nautrai 5 chart

itch
/cond. clutch signal chart

Repair apen ar short ta ground
in circuits with no light.

ZEGR it 5L and 5L
aking injector
susly check TPS sansor for

Two circuits On/OH

No Light Light Both Replace Repair short to
Terminals solenoid . ground in CKT 428.
Check for Repair short CKY 428 OK.
open CKT 39. 10 voltage
in CKT 428,
CANISTER

PURGE SOLENOID

Check resistance across

solenoid. Should be €428
20 ohms or more. CANISTER
PURGE
IGN. CKT 38 ECM
BLACK
CONNECTOR

Replace both Faulty ECM connector
solenocid and ECM. or ECM.

an
Two circuits Dim/Bright sticking or binding.

Al circuits OK.

T
Replace IAC.

Chaeck voltage at whige ECM tarm 17.
Should be above 8 volts.

Thrae circuits Dim/Bright, ane circuit On/Off

o
Three circuits On/Off, one circuit Dim/Bright,

Chack rasistancy across IAC assembly

Repair open circuit 120

#RONT 1ac MOTOR :,4 3 Teuack eem
-1 | |cONNECTOR
mcworor S0
\ A b4 40 {17 1ac coiL A"
5 a2}
c ws—{
() w—A13]
:o':::‘";?é'M :‘-‘v’“::dlegld ININTAKE MANIFOLD  1ac CONNECTOR

Clear codes and confirm “Closed Loop™ operation

and no “Check Engine™ light.

* ~ ALCL connector terminal G
and “X" — Engine compt. left side

TRANSMISSION CONVERTER CLUTCH (TCC)

PARK/NEUTRAL RELAY
EFl MODELS (EXC. 5.71)

ELECTRICAL DIAGNOSIS
EFl MODELS
Mechanical checks such as linkage. oil level etc should

be performed prior to using this chart. Also check tor
Code 24, If Code 24 is displayed. go to 24 first

T

Engine at normal aperatiog tempara
rom TCC v pownt: ALCL Teim. “F.’” nd ground

PP -
o Nere gt

-

SO0L8 5L Roduce spond 16
Nota test ight

Faulty transmusion thid

T OFF

gear apply switeh,

Test light should go out [T on]
23 Drake peds) 15 depressed

Light "OFF

Light "ON"

Faulty brake swiich
or adustment

® Increase speed to 45 mph and
ante iight

wire 10 ECM_CKT 422
1 Aot grounded

® Connect text light from [ [ Check for ground i
Term “A" 1o gnd K
cevluce ECM

’_Lu;h( OFF Light "ON

Reparr open in TCC brake
switch crcust 0 ad; switeh

Engie opped
Ignition “ON
Back probe white
ECM connector

With 3 wire
wans
connector

* Ground TCC 15t pont and agam
connect tes1 light between harness
connector Term's

A 8D

Svitem OK “ign "GN engme 1
No trouble s10ped check voitage
ground 1 tound 1r0m white ECM

Note voitage while connector Term 22
manually rotating 10 ground

Fauity
® Tram. TCC conn,

® TCC solenowd

® Thud gear spply switch
® 4 3down

Be sure opposite
wheel does not

Reparr open 1A wire Trom
trans 10 ALCL test
point, Term “F

Ignition “ON"" — Engine stopped,
Transmission in “PARK.”

Connect voltmeter J-29125 to Circuit 434
(orn/blk wire} of P/N switch to ground.
Do Not Use Test Light.

1

Less Than 1 Vot

Move Transmission Selector
into "Drive”” and Note Voltage.

Check for open in
ground CKT 450,

Less Than 1 Volt

® Disconnect P/N switch.
® Recheck voltage CKT 434
{orn/blk wire)

I No Trouble Found i

CKT 450 OK

Check switch adjustment.
1f OK, replace switch.

Less than 1 voit.

Check for open

Check adjustment,

“hould aiternate Check for open m wire STt engine 3nd vtk CKT 434. If OK, replace
{rom undet 310 from ECM Term 22" to trans 10 ‘D7 incresse N
over 10 trans connector Term B sweed 10 50 56 mph and WHITE switch.
CXT 446 If not N it ne vol rrad
T e iy |l —nte ptase eaoing connEcTOon WHITE
open in trans 4th gear switen VS§ — CKT 434 OK
" NECTOR
TeC TESTPOINT . BT BLU (p.cONNECTOR O™
AlcL o
TERM. "~ \
O o coatanttevel BRAKE SWITCH 422 Foolts EOM €434 PIN
= Fugher than normal TAN/ aulty \V<
tGN.
revstanot in cootser R o BLK connector
OK. 1t 15 fautty ECM PRL on ECM
e conpector .
T T8 ey Xz SRR CLOSED Sl A AL
. MM
T Mot oo THiro ¥ IN P/N SWITCH
ind etk it from e GEAR Ne POSITION
connector Term "B to ground SWITCH X
18L& 250 AMN
[Cover 6 voire | [Under 6 Vois ] TRANSMISSION
E—(?—«so GROUND
Trant 4th gear twitch or Check for grounded wire 10 ECM
wre 1y arounded or swch | | ¥eren 32 GkT 446 a0
not opening rounded. it 15 fautty £CM =
7 amaecton or ECM = 1P.CONNECTOR Tom

Copyright (c) 2001 Mtchell
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1982 Computerized Engine Controls -

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

EFE OPERATIONAL CHECK
ELECTRICALLY-HEATED TYPE
EXC. 3.8L VIN 3 (TURBO)

(On "“J" car) Check for continuity of ground wire attached to throttie linkage bracket.

* Ignition “on,” engine stopped.

* Disconnect connector at hester.

* Connect test light betwsen harness connector pink wire and ground on single wire
heater, batween tarminsts on two wire heater.

* Ground "Test" terminal.

Light “OFF"

Jumper relay
terminals
“A" and “E"

g

m
Connect test fight Jumper relsy

Light “OFF"
under 20 ohms, replace
Check for grounded wire from relay terminal Replace
“B" o ECM terminal 6" If not grounded, relay.
replace ECM. I

[ Remove ground from “Test” terminal. J l Ground terminal “B" at relay. ]
relay and ECM. If OK, it
LIGHT "OFF" Repair opan in circuit Replace
10 relay term. C. relay.
Ropair open in wire

[ ignt "ore ] [tight ron- ] Light “ON"
I 1
is faulty ECM conn. or
from relay to

Check for open in wire
Check resistance Disconnect wire from t0 ECM term. 6. Check
of heater. terminal “B” at relay. resistance of retay coi. If
ECM.
— —
Light “OFF" J 1 Light "ON" ] [ Light “"OFF l Light "ON"
No trouble Replace I 1
from relay terms.
A and E to ground.
heater. (Or ground
wire for hester on
two wire heater.)

Light “ON"

Repair open from relay term. A. 10 lgn. on “T" car
and 2.8¢ V-6. On 1.8¢ it may be either A or E
depending on which term. is connected 10 Ign.

PINK

{GNITION SWITCH 1

h == GRAY
ECM | E

ECM FUSE

EFE REALY

PINK

> ToToleTr

1 NOTE: A and E connections may be reversed
EFE HEATER : on some J car 1.8L engines.

EFE OPERATIONAL CHECK
ELECTRICALLY-HEATED TYPE
3.8L VIN 3 (TURBO)

® Disconnect Coolant Sensor or make check on
cold engine.

* Disconnect heater connector.

© Connect test light between harness connector
terminals in place of heater.

» With engine idling. note light

1

o Stop engine and reconnect Coolant Sensor Ground small biue wire term. at relay
or warm up engine. and note light
« With engine idling, note fight

I Check resistance I [ Disconnect small blue wire I

Jumper Red to large
Blue wires at relay
and note light

Chack for open in wire
1o ECM term. 6. If OK,
check resistance of
relsy coil. If under

20 ohms, replace relay
and ECM. If not, it

is taulty ECM connec:
tion or ECM

of heater. from relay and note light.

Replace heater.

Replace relay.

Check for grounded wire m

from relay small biue wire to

No trouble
found.

ECM term. 6. If not ground- Connect test
ed, replace ECM. fight from Move jumper to green
relay red to large blue wire
wire term. to 2t relay and note
ground and note light
fight.
—

Repair open in wire from
telay to heater, or from
heater connector to
ground.

Repair open in
red wire to
ign.

Check choke fuse
it OK, repair open
in green wire circuit to relay.

Replace relay

Oil Pressure Choke
Heater

Green
Red
Small. Large
Blue Blue

End view of harness connector

PARK/NEUTRAL RELAY
EFl MODELS (5.71)

Be sure park/neutral switch is OK and properly adjusted before using chart.

Ig n “ON." Engine stopped .

Trans. selector in “Park” or “Neutral.”"

Using voltmeter J.29125 or equivalent, back probe white ECM connector between
CKTS 434, Term. ‘5", CKT 450, Term. 12",

®_Voltage should be less than 1 volt in both ‘Park’ and ‘Neutral’ positions.

[CLs)

® Place trans. selector in “Drive.” * Disconnect park/neutrai relay.
© Voltmeter should read battery voltage. * Check voitage at harness connector IGN 1
I CKT (PPL wire) should be 9-12 volts.
|

Reads Battery Voltage Does Not Read

Battery Voltage

No trouble found. | ® Disconnect park/neutral relay. Repair open
.

r
Check voltage between harness 1GN1 circuit
connector CKT 434, (ORN/ (PPL) and CKT 450
BLK) and CKT 450 (BLK/WHT) ] (BLKWHT). Should be

] 912 volts.

.

Check voltage between
harness connector IGN 1

[ Fautty PN rotay. [ check cKT 434 for short 1o ground. ] T Repair open Check voltage between
CKT 450. harness connector CKT
450 (BLK/WHT) and
CKT 434 OK.
Faulty ECM cannector or ECM.

! 1
| Reads Battery Voitage [[Does Not Read Bartery Voltage]

CKT 434 (ORN/BLK).
Should be 9-12 volts.

PARK/NEUTRAL
RELAY

HOOD LOUVER SOLENOID
EFl MODELS (5.0L & 5.7L)

Engine at normal operating temperal
Ignition “OFF .
Note hood louvr:

= Ignition "ON" — engine stopped.-
©_Note hood louvre.
—T

Remov Control Relay.
Probe retay socket Terminal “B”
with test light 10 12 voits.

Light "OFF"

| Replace control ] [ System OK. No ©  Remave control relay.
relay. trouble found. * Probe relay socket Terminals
“A" and “C" with test
[ok] light to ground.

between relay pins opposite
ind “C" - resistance should

Install new controt

No light on either terminal
or only one terminal.

relay.
Replacs ECM.

oonnectors “B” and “C" - rasistance shouid
be over 20 ohms.

Repair open in Circuit 39 * Connect test light
ta control relay. between reley

© Chack resistance between reley pins opposite I

connectors
and “E”

Faulty park/neutral Check for open in *  Jumper Mw_
relay or connector. Circuit 820 socket Terminals
socket Termi
\ WHITE © Note hood
CONNECTOR louvre.
l Replace relay. ®  Check for open in
IGNITION Circuit 55 BLAﬁKCTO“
coit -3 1Gn CONNE
AI
NEUTRAL ECM
solenoid ground. RELAY HOOD
8 LOUVRE
STARTER [:]
SOLENOID m E
@ Check for sticking hood
louvre linkage. HOOD
1 LOUVRE
-+ SOLENOID
BLACK
CONNECTOR

Copyright (c) 2001 Mtchell
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TRANSMISSION CONVERTER CLUTCH (TCC)
ELECTRICAL DIAGNOSIS
ALL EXC. EFl & FED. "T" CAR WITHOUT 5-SPEED

Mechanical checks such as linkage, oil level, etc. should
be performed prior to using this chart. Also check for
Code 24. If Code 24 is displayed, go to 24 first.

® Connect test light from TCC test point in term. “'F*’ In ALCL connector to
ground (in fuse block to ground on "'J" car).

® With drive wheels off floor, trans. in gear, increase speed to 25 MPH and note light.

1

Hold throttle position. Test light should go
out as brake pedal is momentarily de-
pressed.

Light off

Check for blown fuse. If OK, disconnect connector at trans. and
connect test light from harness connector A to D. With ign. on,
engine stopped, note test light.

ncrease speed 10 50-!

Tight off

[(Not ok ]
it is faulty brake
sw or adj.

and note light.

Connect test light from term. A
to gn'd.

Check for ground in wire to

Lightly depress parking brake and open
throttle to maintain 50-55 MPH for 5 sec. and
note light. Skip this step on FWD vehicles.

Light on

Light oft

ECM term. P. If not
grounded, replace ECM.

Tight oft ] Light on
H

1 T

level and higher than normal resistance
in coolant sensor circuit. Check TCC Sol.

See Code
24.

™ " -
.V:I:ra:;wes With 3 or 4 Repair open in Connect test
conm in trans. TCC brake sw. light between
::hecl(2 \th|(. ’fdror:h EdCM " conn. circuit or adj. harness*conn-
erm. ¢ to gn'd wi igi- switch. On ector term’s
tal V.M. with ign. on, eng. Check TPS adj. 3 ’
stopped thr‘:;ltle widge On 3.0¢ V-6, Ign. on, engine 3.0/ V-6, check again. Ground
' : 5 stopped, check TCC relay. trans. test
open. check TCC re- \ég;;go trom point and note light
lay. If OK, term. N” —r
Under 1 no trouble to ground {and Tiohto :
17 1o gnd., if ight on Light off
volt found. ed.
It is faull . .
Overb Under 6 :‘;:n’:"v Repair open in
Check for volts volts (ransl or wire from,
gr} din Checkfor open T wiTe trans. sol. trans. to test point
wire to from ECM term. 17 to Start engine and with circuit
ECM term. 2. trans. conn. term. B. trans. in D", increase —_
If not {C for term. 17) speed to 50-55 MPH and 3rd eoar Sw.
grnded., lf notopen, itis note voltage reading. A
replace ECM. fauty conn. at trans. Ign. g
oropenin trans.
Sw TCC Term.
a b Trans.
P
Stop engine. Ign. on, check volt N 8 N/Q__!n..
from ECM term. 16 to gn'd while T C| NIC
turning one drive wheel by hand L L ECM i
with the other on the floor. it should [overbvols ] [ Undervolts |
alternate from under 3 to over 10. l__ 1 - Lyd
Check TPS adj I gn. “on sngine ®
. stopped. Disconnect
| OK, no eiec. trou trans. conn. and check E
1 ble found. volt from harness conn. © @
oK term. “B" to gnd. (C Trans.
for term. 17). .
Check TPS adj. Check for low coolant ‘ Connector

[ Over 6 voits ]
T

r_undev 6 volts ‘]
I

Res. If under 20 ohm, replace sol. and

ECM. If OK, it is faulty ECM connection
or ECM.

P—

Trans.

switch is grounded

or not

Check for grounded wire to ECM term. N.
or 17 as applicable. If not grounded, it is
faulty ECM conn. or ECM.

opening.

MAINTENANCE
OXYGEN SENSOR REPLACEMENT

Chevette (Suffix "Z" Engine Only) — Every 30,000 miles, a
maintenance reminder labeled "EMISSIONS” oppears in
speedometer face, indicating need for oxygen sensor replace-
ment. Replace oxygen sensor as described under Removal & In-
stallation in this article. Reset maintenance reminder.

All Other Models ~ The CCC system does not require
periodic maintenance. The ECM signals need for repair or
replacement of oxygen sensor. However, if the vehicle is raised

for other services, check the general condition of catalytic con-
verter and exhaust system.

MAINTENANCE REMINDER
RESET

Chevette (Suffix "Z" Engine Only) — Remove instrument
panel trim plate. Remove instrument cluster lens. Using pointed

Copyright (c) 2001 Mtchell

tool, apply light downward pressure on notches of flag until it
is reset. An alignment mark will appear in left center of
odometer window when label is reset.

REMOVAL & INSTALLATION
ELECTRONIC SPARK CONTROL (ESC) UNIT

— ESC unit is located between ECM and HEI/EST dis-
tributor. To locate, trace wiring from distributor to ECM.

Removal & Installation — Remove ECM if necessary. Dis-
connect electrical connectors. Remove mounting hardware and
ESC. To install, reverse removal procedure.

ELECTRONIC CONTROL MODULE (ECM)

— The ECM may be located at right side kick panel,
glove compartment area, center console area or behind
driver's seat.

Repair I nformati on Conpany
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

LT DRIVER MODULE
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K
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Fig. 7 Wiring Diagram for Chevette and T1000
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)
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Fig. 8 Wiring Diagram for 3.0L VIN E Engine
Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controls 1a-11s
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)
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Removal & Installation — Remove ECM mounting
hardware. Disconnect electrical connectors and ground strap.
Remove ECM. To install ECM, reverse removal procedure and
ensure ground strap is securely attached.

M/C Solenoid

(In Carburetor)

HEI
Module

Air Control Valve
Air Switching Valve

EGR Solenoid
Canister Purge Solenoid
EFE/EGR Solenoid

Oxygen
Sensor

Fig. 11 Location of CCC System Components

PROGRAMMABLE READ ONLY MEMORY (PROM)

Removal — 1) Remove ECM as previously described. Remove
sheet metal screw holding access cover closed and remove
access cover. Using a small flat tip screwdriver, place blade at
PROM carrier reference end between edge of opening in case
and underside of protruding lip of carrier. Apply prying force

and force side of carrier up as far as possible. Repeat’

procedure on other reference end lip.

2) Using prying force explained in step 1), force opposite end
of carrier up as far as possible. Grasp carrier with thumb and
forefinger. Gently rock carrier from side to side while applying
upward force and remove PROM.

PROM

5 Access

) Cover

"4 1 ?

PROM
Code PROM Numb_ered
Carri Terminal
arrier

@v Connector

ECM

Lettered
Terminal
Connector

Fig. 12 Replacement of PROM in ECM
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Installation — 1) Before installing new PROM, ensure that
part number agrees with removed PROM. Ensure that molded
"half-round” depression of PROM is at same end as "squared-
off” symmetrical end of carrier and that PROM is centered in
carrier.

— Any time PROM is installed backwards and ignition is
turned on, PROM is destroyed and must be replaced.

2) Position carrier squarely over PROM socket with “squared-
off” symmetrical end of carrier aligned with small notch in
socket. Press down firmly on top of carrier and press down on
body of PROM with narrow blunt tool. Squarely seat PROM in
socket by alternately pressing down on either end of PROM.

3) Replace actess cover and reinstall ECM. Reconnect elec-
trical connectors and start engine. Enter diagnostics and check
for trouble code "51”. If trouble code "51” does not appear,
PROM is correctly installed.

4) If code "51" does appear, PROM is not fully seated, is in-
stalled backwards, has bent pins, or is defective. Remove ECM
and fully seat PROM. If pins are bent, remove PROM,
straighten pins and reinstall PROM. If pins break or crack dur-
ing straightening process, replace PROM. |f PROM is installed
backwards, replace PROM.

NI — Oxygen sensor may be difficult to remove when
engine temperature is below 120°F (45°C). Excessive force
may damage threads in exhaust manifold or cross-over pipe.

OXYGEN SENSOR

Removal — Raise and support vehicle (if required). Disconnect
electrical connector at harness. Spray threads of oxygen sen-
sor with penetrating oil and allow to soak for 5 minutes.
Carefully remove oxygen sensor.

Installation — Install new oxygen sensor and torque to 30 ft.
Ibs. When installing new oxygen sensor, do not remove glass
bead coating (anti-seize compound) from threads or install
with any type of sealant. Reconnect electrical connector. En-
sure oxygen sensor boot is 34" away from wrench fitting of ox-
ygen sensor,

eIl — DO NOT attempt to reinstall an oxygen sensor.
Reinstallation of a sensor without special glass bead thread
coating may require complete replacement of exhaust system.

M/C Solenoid

Connector TPS Connector

Rear Vacuum
Break

Front Vacuum
Break

Fig. 13 Location of CCC Components on Carburetor
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Idle Air Control
(IAC) Assembly

1.8L & 2.5L

TPS Sensor Idle Air Control (IAC)
(Rear Unit Only) P ;Q Assembly (Rear Unit Only)

N2

=
e —
~

5.0L & 5.7L

Fig. 14 Location of CCC Components on EFI
Throttle Body Assemblies

IDLE SPEED CONTROL (ISC),

IDLE SPEED SOLENOID (ISS),

IDLE LOAD COMPENSATOR (ILC),
IDLE AIR CONTROL (IAC)

Removal & Installation — Disconnect electrical harness con-
nector, if equipped. Remove mounting screws and idle control
device. To install, reverse removal procedure and adjust idle
control device.

THROTTLE POSITION SENSOR (TPS)

Removal and installation requires removal of carburetor or
throttle body unit.

MANIFOLD ABSOLUTE PRESSURE SENSOR (MAP),
BAROMETRIC PRESSURE SENSOR (BARO),
VACUUM SENSOR

Removal & Installation — These sensors may be located in
engine compartment or instrument panel. Locate sensor and
remove electrical connector. Remove mounting screws and
remove sensor. To install sensor, reverse removal procedure
and reconnect ground strap (if equipped). ‘
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BARO Sensor

Fig. 15 MAP/BARO Sensor or Vacuum Sensor Location
(Location May Also Be in Passenger Compartment)

COOLANT TEMPERATURE SENSOR (CTS)

Removal — Drain radiator until coolant level is below sensor.
Remove alternator (if required) to gain access to sensor. Dis-
connect harness connector from sensor and remove sensor from

block.

Installation — Apply non-hardening sealer to threads of sen-
sor and install sensor. Reconnect harness connector and install
alternator (if removed). Refill radiator.

Vehicle Speed Sensor (VSS)
Removal & Installation — Remove speedometer cluster and

disconnect VSS electrical harness. Remove mounting hardware
and remove sensor. To install, reverse removal procedure.

EMISSION CONTROL SOLENOIDS

Removal & Installation — Remove electrical connector and
hoses (if equipped). Remove solenoid. To install, reverse
removal procedure.

TORQUE CONVERTER CLUTCH SOLENOID (TCC),
HIGH GEAR SWITCH

Removal and installation requires disassembly of transmission.

DETONATION SENSOR,
(ESC EQUIPPED ENGINES)

Removal & Installation — Remove electrical harness and
remove sensor. To install, coat threads of sensor with anti-seize
compound and install sensor.
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