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GENERAL MOTORS COMPUTER COMMAND CONTROL
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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 9
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-
/tuel 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 9 sub-systems: Fuel control, data
sensors, Electronic Control Module (ECM), spark timing, Idle
Speed Control (ISC), emission control, Torque Converter Clutch
(TCC), diagnostic system and catalytic converter.

FUEL CONTROL

All models are equipped with "feedback” carburetors which
contain an electrically operated Mixture Control (M/C)
solenoid. The M/C solenoid operates single or dual metering
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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

Rich
Stop

Main Metering
Rod

Actuator

Lean Stop

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 rote 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.

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 properly. 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
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could permanently damage sensor, shift sensor calibration
range and/or render sensor unusable. Do not connect jumper
wire, fest 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 only used on 3.8L (VIN Code A)
and 4.1L engines. Turbo engines (3.8L and 4.9L) use a special
MAP sensor that detects altitude changes.

Vacuum Sensor — Vehicles not equipped with MAP sensors
may be equipped with vacuum sensors which are located on
right fender panel. Vacuum sensor performs same function as
MAP sensor.

— The 3.8L (VIN Code K) engine does not use a MAP
sensor or vacuum sensor.

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.

Throttle Position Sensor (TPS) — This sensor is mounted in-
side carburetor and is operated by accelerator pump lever.
The sensor, a variable resistor similar to fuel tank sending unit,
signals ECM of change in throttle blade position from closed to
wide open throttle.

— The throttle position sensor is not used on 2.5L
engines.

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 — The high gear switch is mounted on 4-
speed automatic transmission (Model 200-4R). This switch
opens when transmission has shifted into high gear and closes
under any other condition. High gear switch information is
used for emission controls.

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 on some vehicles.

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 0 volts when
disengaged.
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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.

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:

e 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.

o Random Access Memory (RAM) — This memory is the
scratch pad for 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.

e 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 3 different systems: Elec-
tronic Spark Timing (EST), Electronic Spark Timing with Elec-
tronic Spark Control (EST/ESC) and Electronic Module Retard
(EMR). Operation and application of each system is as follows:
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Air Control and Air Switching Terminals are reversed on 3.8L (VIN K), 4.4L (VIN J), 5.0L (VIN H) and 5.7L (VIN L & 6).

Fig. 3 Electronic Control Module Terminal Identification
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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 a 4-
terminal connector which contains 4 circuits: Distributor
reference circuit, by-pass circuit, EST circuit and ground circuit.

Whenever pick-up coil signals HEI 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 circuit. In
by-pass circuit, HEl module provides spark advance at base
timing and disregards spark advance signal from ECM. When
voltage on HEI by-pass circuit is 5 volts (engine running), HEI
module accepts spark timing signal provided by ECM.

The ECM monitors engine speed through HEIl reference line
and engine operating conditions through data sensors 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 engines except 3.8L (VIN
Codes K and 3), 4.1L and 4.9L (VIN Codes W and T).

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 amount of retard is a function of degree
of detonation. The EST/ESC system is used on 3.8L (VIN Code
3), 4.1L and 4.9L (VIN CODES W and T) engines.

Electronic Module Retard (EMR) — This is a spark control
system which uses an HEl module with a timing retard feature.
When retard circuit is grounded, firing of spark plugs is
delayed for a calibrated number of crankshaft degrees. The
grounding circuit is controlled by ECM. When retard circuit is
open, there is no delay and distributor fires spark plugs as con-
trolled by engine speed and vacuum. The EMR system is only
used on 3.8L (VIN Code K) engines.

— If EMR/HEI module is removed and/or replaced, igni-
tion timing must be checked and set to specifications.

IDLE SPEED CONTROL (ISC)

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 1ISC 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.
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— 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.

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
Evaporative 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.

MSIE — 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: Vacuum 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.
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. This
system is used on 1.6L, 2.8L and 3.8L (VIN Code 3) engines.

— Some vehicles 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.
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— 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

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”.

® "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.

e "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, a malfunction has been detected in CCC
system.

N®I3 — 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.

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 a high conversion efficiency to minimize
overall emissions.

DIAGNOSIS & TESTING
CCC DIAGNOSIS

The ECM stores component failure information for CCC system
under a related trouble code which can be recalled for
diagnosis and repair. When recalled, these codes will be dis-
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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.

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. Insert spade lug terminal across ter-
minals "D” ("TEST” lead) and "E” (Ground). See Fig. 4.

"TEST” Terminal

8000S
TS

ALDL Connector

L)
Spade Terminal I Ground

Fig. 4 Exploded View of ALDL Connector

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.

@XV®Y — 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.

ECM TROUBLE CODE IDENTIFICATION
Code Circuit Affected

12 No reference pulses to ECM.

13 Oxygen sensor circuit.

14 Shorted coolant sensor circuit.

15 Open coolant sensor circuit.

21 Throttle position sensor circuit.

23 Open or grounded M/C solenoid circuit.

24 Vehicle speed sensor circuit.

32 BARO sensor circuit low.

34 MAP or vacuum sensor circuit,

35 ISC switch circuit shorted.

42 EST by-pass circuit grounded.

44 lean oxygen sensor indication.

44 & 55 At same time, faulty oxygen sensor circuit.

45 Rich oxygen sensor indication.

51 Faulty PROM or improper PROM installation.

52 & 53 Faulty ECM.

54 Shorted M/C solenoid or faulty ECM.

55 Grounded +8 volts, voltage reference, faulty oxygen
sensor or ECM,
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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.

Exiting Diagnostic Mode — To exit diagnostic mode, turn
ignition off 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”. Follow 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.

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 13", 715", "24", "44", "45" and "55" may re-
quire 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.

DIAGNOSTIC PROCEDURE

Nelf: — 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-
cuit Check, Driver Complaint and System Performance Check.
Any of these checl: sheets may lead to a chart for locating
source of probiem or indicate no problem on that sheet and
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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 code "52" or "53" is displayed, check PROM installation
before replacing ECM. Refer to ECM removal and installation.

4) 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.

— Any time codes "51", "52", "53", "54" or "55" are
displayed with another code, start with "50-series” code first,
then proceed to next lowest numbered code.

5) If codes "14" and "21” or "15" and "21" are displayed,
start with code "21” first, then proceed to code ”"14” or "15".

6) On 2.5L engines only, if codes 13" and "34" are displayed,
start with code "34" first, then proceed to code "13".

7) If "intermittent failure” codes "13", "15”, "24", "44", "45"
or "55" are displayed, use diagnostic chart for corresponding
"hard foilure” 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 maifunction. After
repair, perform System Performance Check.

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.

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.
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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 engines is used to measure ECM output

DIAGNOSTIC CIRCUIT CHECK

Always check PROM for correct application before replacing ECM.

® Key “on", engine stopped,
“test” lead ungrounded.
® Note check engine light.

T 1
[—‘Eght off] [Light On]
[

See

B

Light Off

;

Chart| [check engine light.
additional codes.
Code 51
® Turn ignition off.
OK, replace PROM. ® Set parking brake with trans.
® Run warm engine at
Light On

4
Flashes Code 12
[Boes not flash Code 1?]
|
Check that all PROM pins are| | e Clear long term memory.

in park (A.T.), neutral (M.T.),

specified idle for 2 minutes

Ground “test" lead

Ground “test” lead and note
Note and record any
See Chart 6
No Code 51
fully seated in socket. If * Remove “test” lead ground.
and block drive wheels.
and note check engine light.
|
and note codes.

Refer to the additional codes
recorded above.

—
r{No additional codes] [Additional codes]
|

[An o‘thegl
l

[13. 15. 24, 44 45, 55 |
I

® See applicable trouble code

Trouble is intermittent so chart.

code charts can not be * If more than one code is

used. Make physical check stored. start with lowest code

of circuit indicated by unless one is 50 series, then

trouble code. start with it. For Code 52 or 53,

] SeeTDTiver replacs ECI\:: lLeave “test” lead
N grounded while using charts

Complaint Sheet unless otherwise instructed

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

and M/C dwell (duty cycle). A green connector located in wir-
ing 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.

DRIVER COMPLAINT SHEET

Engine performance problem (odor, surge, fuel
economy...)

Emission problem

If the “check engine” light is not on, normal checks that
would be performed on cars without CCC should be
done first.

If generator or coolant light is on with the check engine
light, they should be diagnosed first.

Inspect for poor connections at coolant sensor, M/C
solenoid, etc., and poor or loose vacuum hoses and con-
nections. Repair as necessary.

® |ntermittent check engine light but no trouble
code stored —
— Check for intermittent connection in circuit
from:
e Distributor modute terminal R to ECM
terminal 10.
e Battery to ECM terminals C and R.
¢ ECM terminal U to engine ground.
— Loss of long terminal memory
Grounding dwell lead for 10 seconds with
“test” lead ungrounded should give code 23.
It should be retained after engine is stopped
and ignition turned to run position. If it is
not, ECM is defective.
e  Stalling, Rough Idle or Improper Idle Speed —
See idle speed control.
®  Poor Performance and/or Fuel Economy —
See EST diagnosis.
®  Poor Full Throttie Performance —
See Chart 5 (if equipped with TPS)
® All Other Complaints —
Make system performance check on warm
engine (upper radiator hose hot)

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

Copyright (c) 2001 Mtchell
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-0 1981 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

_ St:tY::'mEeM PERFORMANCE CHECK CHART NO. 2

2.Ground trouble code “test” lead. (Must not DWELL FIXED BETWEEN 10-50°

be grounded before engine is started.)

3. Disconnect purge hose from cannister and plug it.
On Varajet carburetors, disconnect bow! vent at
carburetor and plug the hose to the cannister.

4. Connect tachometer (distributor side of tach Check for sticking TPS plunger and adjustment and low coolant.
filter if used.)

(Open Coolant or Oxygen sensor circuit)

5. Disconnect mixture control (M/C) solenoid and « Run engine at part throttle for one minute
ground M/C solenoid dwell lead. « With engine idling. note dwell (duty cycle),
6. Run engine at 3,000 RPM and while keeping throttie remove connector from Coolant Sensor. and
constant, reconnect M/C soienoid and note RPM. If Jumper connector terms
car is equipped with an electric cooling fan, it may
lower RPM when it engages. Changes over 5° (&%)
7. Remove ground from dwell lead before returning to idie. sensor connected

® Reconnect Coolant Sensor
[LGSS than 100 RPM drop More than 100 RPM drop] It is Coolant Sensor  Disconnect Oxygen Sensor
T T Connection or sensor

and jumper connector terms

or sensor terminals 9 and 14 at ECM

on leads to ECM (not sensor) |
Check thot pink wire is * Connect dwell (duty cycle) Leave jumpered for rest of
attached to right hand meter to M/C sol. dwell lead checks
terminal of M/C solenoid . (Sse-tcz:i ica'e)h' h step of 3
connector (viewed from carb. on high step o Under 10° (16%)
harness en(d) It OK fast idle cam. and run for
heck b y ’ one minute or until dwell it is faulty Oxygen -
check carburetor. starts to vary. whichever sensor connections l Connect jumper between ]

happens first.
e Return engine to idle and

l 1 note dwell]iduty cycle).* j No change
Fixed under 10°| [Fixed 10-50°| |Fixed over 50° Varying LRepa,, open in wi,e;] lJumpe, terminals BandJ
{16%) (16-83%) (83%)

ﬂ_

to oxygen sensor 7 at ECM

r———J Check dwell (duty cycle)
| at 3,000 RPM (on 2.8L

See Chart| |See Chart| |See Chart V-6 with AT disconnect

i_

1 2 3 and plug hose to vacuum Repair open in wires to It is faulty connection to
sensor during check). coolant sensor. Reconnect ECMterms. 3,7.9. or 14 or
oxygen sensor faulty ECM. Reconnect oxygen
[ j] sensor

[Between 10-50° (16-83%)] [Not between 10-50° (16-83%)|
I

Check air Check carburetor.
management Adjust TPS, if
system necessary,

T
® No trouble found in CCC System
¢ Clear long term memory

*Oxygen sensors may cool off at idle and the dwell (duty cycle)

change from varying to fixed. If this happens running the engine at
fast idle will warm it up again

CHART NO. 3
CHART NO. 1 DWELL FIXED OVER 50°
DWELL FIXED UNDER 10°

[ With engine idling. choke engine. |
I

Run engine at fast idle, then with engine

- 1 idling, remove large vacuum hose such as
LDweH {duty cycle) mcreaseﬂ [No dwell (duty cycle) change PCV source to cause air leak to engine.
(But not enough to stall the engine.)

® Check for air leak ® Disconnect oxygen sensor
(including air manage- e Connect a digital voltmeter with
ment system) 10 megohms input impedence. )

& Check for exhaust set on the 20 volt scale. from Dweli (duty No dwell (duty
leak ahead of oxygen bat. + to purple wire to ECM cycle) changes | cycte) change
sensor. (not oxygen sensor)."

® Vacuum hose routing e Note dwell (duty cycle)

| T . )
I—‘_ I Service or repair e Disconnect oxygen sensor.
Nolleak Loz carburetor e Jumper connector.terminals on
leads to ECM (not oxygen sensor)
Service or repair Repair W\creases] Dnder 10° (16%)
carburetor. 1 i
Check for an open or
- {] grounded purple wire f
Check for open tan wire [{ to ECM term. 9" if Dwell (duty cycle) drops No dwell (duty
to ECM term. 14. If not open °| not open or grounded. to under 10° (16%) cycle) change
replace oxygen sensor i replace ECM

*Do Not use an ordinary voltmeter or jumper in place of the digital l'

voltmeter because they have too little resistance A voltage source Reo! ECM

of 1.0Vto 1.7 V (such as a flashlight battery) can be connected with [ Replace oxygen sensor eplace :

the Pos. term. to the purple wire and the neg. term. to ground
instead of using the digital voltmeter as a jumper It the polarity is
reversed. it won't work.
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1981 Computerized Engine Controls -

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

CHART NO. 4
"CHECK ENGINE” LAMP INOPERATIVE

NOTE: Light will not come on steady if “test” lead is grounded and
then the ignition is turned on. the solenoid will click and Code 12
will flash

I Check fuses that supply voitage to ECM
I

Replace fuse — check Check voltage from ECM
for cause * term "G" to ground

Over 10 volts Under 10 volts

Check Voltage from Repair open in wire

ECM term. “U" to to ECM "G term

ground inciudirg “Check
Engine” light bulb *

Under 1 volt m

—
Check voltage from ECM Repair wire from ECM term
term “C” to ground. “U" to engine ground.”

l_L-—‘l
r0ver 10 vo!ts—l ander 10 ""'il
|
1

Faulty ECM connections Repair open in circuit in
or ECM.* ECM term “C"

*Continue diagnostic circuit check after repair

CHART NO. 6
WON'T FLASH CODE 12

[Check for blown fuse in circuit to ECM term "R” ]

[Repair as necessary| [ Ground terminal 5 on ECM Connector |
|

Flashes Code 12 Does not flash Code 12 I

Repair open “test” lead Check voltage from ECM term’s
to ECM term. § “C"and "R" to "U"

|
[unger 8 vors |

Check voltage from ECM] |e Turn ignition “oft”, remove PROM

term. U to engine ground| [® Turn ignition “on”

® After 30 seconds. ground test lead.
check for Code 51

Over 1 volll Under 1 volt |

Repair wire from Repair poor connection

ECM term. U to ground in circutt to ECM term
“C" or "R". whichever
~T]read under 9 volts

No Code 51 @Eﬂ
Remove lettered Install new PROM |

connector from
ECM and note
“check engine”
light with
ignition “on”

Light On Light Off

Reinstail PROM ) Faulty ECM
Repair ground in connection or
wire from buib ECM
to ECM term "G’ I

I

D S
| Repeat diagnostic circuit check

CHART NO. 5
TPS SWITCH CIRCUIT CHECK

Except for 2.8L V6 with manual transmission. It uses vacuum sensor
for enrichment.

* Ground “test” tead with ignition “on", engine
running. at part throttle.
® Connect dwell (duty cycle) meter to M/C solenoid (use
6 cycle scale).
® Depress TPS plunger completely and not dwel! (duty cycle)

1
No change I

Under 10° (16%)

Enrichment Circuit OK
Make System Performance
Check.

e Disconnect TPS harness connector
trom sensor.

® Check Voltage from harness connector
terminal “B" to "C" with digital
voltmeter

|

[ Under 2 volts ] [ Over 2 volts ]

Check for ground in wire to Adjust TPS

ECM term. 2. If not grounded,
it is faulty ECM connection
or ECM.

TROUBLE CODE 12
ALL EXCEPT 3.8L VIN CODE K

Check connections at 4 termmaj

EST distributor connector

With engine idiing connect
digital voltmeter from ECM
terminal 10 to ground Check
voltage at (dle and at part
throttle

—
Doesn't increase at
feast 5 volt

Check for open or grounded
reterence tead from distributor
module to ECM If OK. repiace HE!
module

Increases at least 5
voit at part throttle

Faulty ECM connection
or ECM

TROUBLE CODE 12
3.8L VIN CODE K

® Key on, engine stopped
» With digital voltmeter. measure voltage from ECM
term 10 to ground
[

T ]
LOver:B volts | [Between 1|and 6 volts | Wdi 1 volt

Check tor short in
harness from ECM
term. 10 to Bat
If not shorted.
replace tach

signal cond-

itioner

® Start engine and e Check for open or
recheck voltage at grounded wire from
ECM term. 10 ECM term 10 to tach
signal conditioner

e Check for open wire
Over 3 volts from tach. term. to

conditioner

e If wires are not
open or grounded, it

1s faulty conditioner

It is faulty ECM Replace connections or condi-
connections or ECM conditioner tioner

Copyright (c) 2001 Mtchell
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1-21981 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 13 TROUBLE CODE 14

If 14 and 21 are displayed. go to Chart 21 first
Check for sticking throttle position sensor. .
On 2.5L, if code 34 is also present, go to Chart 34 first. ! the engine hot light is “on", check

tor overheating condition betore making
following test

® Ground “test” lead.
® Connect dwell (duty cycle) meter to M/C ® Ground “test” lead

Solenoid — use 6-cyl. scale ® Connect dwell (duty cycle) meter to M/C
* With engine idling, disconnect oxygen sensor Solenoid. (Use 6 cyl. scale)

and jumper connector terminals on leads to ECM ® Run engine at part throttie until dwell

(not oxygen sensor) starts to vary

J ® With engine idling. remove connector from
Coolant Sensor

Over 10° dwell (16%) l

[ 1
[ Dwell (duty cycle) 1ixedJ [Bwell (duty cycle) vanesJ

Faulty oxygen sensor Connect jumper between ECM
connections or sensor terminals “9" and “14"

l Replace Coolant Sensor Remove numbered term. ECM
l connector and connect test
light from bat. + to
term_ 3 of connector (not ECM)
LOver 10° dwell (16%) | lUnder 10°dwell (16%)

Faulty ECM con- Repair open in No Light
nections or ECM oxygen sensor
harness leads
from connector Repair grounded wire to Replace ECM ,
to ECM. ECM term._"3".

TROUBLE CODE 15 TROUBLE CODE 21

Check for stuck or misadjusted TPS Plunger-Repair as necessary.
If OK, proceed:

if 15 and 21 are displayed. go to Chart 21 first. ® Ground "test” lead.

* Connect dwell (duty cycle) meter to M/C

Solenoid — use 6-cyl. scale.
e Disconnect TPS harness connector from sensor
e Ground “test"” lead. ® Check voltage from harness connector term_ “A"
e Connect dwell (duty cycle) meter to M/C

to "C” then “B" to "C" with a digital voltmeter

Soldenoid — use 6-cyl. scale and ign. “on", engine stopped.

e Run at part throttte for one minute.

[
e With engine idiing. note dwel (duty cycle). [Either or both under 2 volts |
remove connector from coolant sensor and jumper

Check voltage from ECM term ® Start engine and let it idle
connector term. “21" to "22" and “2" to “22". ® Jumper harness connector
J (Use 7 instead of 22 on 80% term. “B" to “C" and note
[ 1 3.8L and 4.3L)) dwell (duty cycie)

Dwell (duty cycle) changes Dwell (duty cycle) does
over 5°(8%) from what not change
it was with sensor connected.

I

Under 10° (16%) Over 10° (16%) I

Either or both{ {Both over 2 volts
under 2 volts
Check coolant sensor Check resistance of

Replace ECM
connection. If OK, coolant sensor.

Faulty ECM Repair open in
replace sensor Connections [:arness to TPS
or ECM

Not OK
I [ ] i T
Under 1000 ohms Over 1000 ohms ’ A Repair | Check TPS

Check TPS con-
nector terminal
connections

resistance from
“A" to “B" then
B “A" to "C".
—— c —
Check for an open in wires Replace coolant Any over J Both under J
from coolant sensor to ECM l sensor. | 20.000 ohms 20.000 ohms
term. 3 and 7. If wires are I
OK. it is faulty ECM con- Adijust TPS.
nections or ECM. TPS Connector sensor If not able
to adjust,
replace TPS.
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1981 Computerized Engine Controls 1a-ss

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 23

Check connections at M/C solenoid. if OK: Clear memory and
recheck for Code. if no Code 23. circuit is OK

* Turn ignition “on™. engine stopped

* Do NOT ground “test” lead

* Check voltage at M/C solenoid dwell lead
—

Under 10 volts

* Disconnect M/C solenoid ] Check voltage at ECM
e Connect test light from the term. “18" TROUBLE CODE 32
solenoid connector battery
terminal pink lead to ground @ Ignition “on" engine stopped
- ® Ground “test" iead
Lights No Ligr;_'] Under 10 volts e Check voltage from sensor term. B to A.*
= T and refer to chart value below **
Repair open
n SOL/ECM Above table volts] [thm table vol(ﬂ [Eelow table voits ]
Connect test light wire T T
between sol. harness

connector terminals
0O NOT use voltmeter

Check carburetor
M/C Sol. Resistance

Check for short between
wires to Sensor terms
B and C. If not shorted,

Disconnect jumper from
term. B and check volt-
age from sensor term

Check for o en B+
circuit to solenoid

| NoTFg'm[ Lights|

Replace
carb. M/C
Solenoid

Replace Faulty

solenoid ECM con-

and ECM nections
or ECM.

l Remove numbered term ]

ECM connector

Replace ECM

Repair ground
in SOL/ECM lead

TROUBLE CODE 24

See that speedometer works before proceeding.

With P/N switch

Without P/N switch

® Ignition “on", engine stopped.

® Ground “test” lead.

® Connect voltmeter across
Park/Neutral switch terminals.

* Note voltage while in Neutral
and then in drive.

change

o Disconnect P/N Switch

I —1 th
No voltage | | Voltage changes l— tacl)tzrvr:it?ofrom under three

e ign. on, engine stopped.

» Connect voltmeter from
ECM term. 16 to ground.

® Raise one drive wheel off
floor and note voltmeter
while rotating one drive
wheel by hand. It should

—T—
LNO variatuon] rVariei}—

® Connect voitmeter between
harness connector terminals.

1 I
LOver 6 voltq LUnder 6 volts I

Disconnect VSS sensor
and measure voltage
from harness connector
terms. A to B and C
to B. Both should be

—

;
[Both oK] [Both Iow}————-}
L

Check adjustment over 6 volts.
of P/N switch. If ;
it is faul
OK, replace switch ECISMBCU():‘IXI(WEC(IOH
or ECM.
Check for open black/white
wire to ground and grounded 1
or open wire to ECM term. H Only C to| |Only A to
If OK. it is faulty ECM B iow B low
connection or ECM. J
Check for open

and ground in
wire to ECM
term. 16 If

Check VSS con- Check for open
in wire from

nections. It OK,

not grounded
or open. itis

replace VSS and | [term B to faulty ECM
recheck for voit ground conn. or ECM
change as whee! —
1s turned

Check for open in
wire to ECM term 19
If not open. itis

faulty ECM connection

Reinstall original VSS

and replace speedometer

or ECM

replace Sensor. Bto A

Apply 10" of Vacuum to
MAP sensor and note
voltage change

I 1 -

More than Less than

l1 223 vol(l i\ncreases‘
2.3 volt 1.2 volt change

change change
Check Voltage
Replace sensor from sensor
term Cto A
with sensor
Check for short disconnected
between wires to

sensor term B &

C it not shorted | | Sheck Voits gcrr:)eucr:(d’e?'j'
replace sensor term. 1to 22 wire to

(7 on 80% 3.8L)
no vac. applied

not grounded
J—-_'ﬁ{ replace ECM

Under 2 volts Over 2 volts

1
Repair open in wire to lUnder 45 voltsJ 'ﬂe' 45 voltsJ

ECM term 22 (7 to 80%

EfCM term 1.
|

3.8L)
It is faulty ECM
Connection or ECM
Replace
Sensor
Check voltage
from ECM term
211022 (7 on
80v 3 8L)
Under 4 § volts
Check for grounded Repair
wire to ECM term Open in
21.1f not grounded wire 10
it is faulty ECM ECM terms
*Conn or ECM 21 0r 22
(7 on 80"
38L}
“*Altitude Voltage range]
Below 1,000° 38 - 55V
1.000-2.000° 36 - 53V . sensor
2,000-3000°_35-51V 7 0r 22 A low
3.000-4.000° 33 -50V ECM 1 B output
4.000-5,000" 2-48Y 21 C V Ret
5.000-6.000° 3.0 -4 6V -
6.000-7,000° 29 - 45V Hi .
7.000-6,000 28 - 43V High Vonage:
8.000-9,000° 26 -42V
9.000-10.000° 25 - 4 OV

* This requires use of three jJumpers which can be made using terms
12014836 and 12014837
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-4 1981 Computerized Engine Controls

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

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. Bto A ”
1

Under 2 volts

® Disconnect jumper from term. B Disconnect vacuum
e Check voltage from sensor term hose from sensor
Bto A

I_I—l
[0ver 2 voll§| [Under 2 vol|s1 [G\der 2 volt;l |2ver 2 volts;]
I [

Check for grounded wire Check tor open

to ECM term. 20. If not in harness to

grounded, replace ECM term. 20 of ECM

v If OK. it is faulty
® Disconnect sensor ECM connections
® Check voltage from or ECM

harness connector

terms. C to A Check for short
to V ref. If OK
[Under 2 voits] [Over 2 voits ] replace sensor
I
Check voltage from ECM
term. 21 to 22 7or22r—ALow  gengo
ECM 20— B Output connector
21 C V Ref

Faulty sensor con- High Vacuum  High Output
nections or sensor

[Over 2 voits] [Under 2 volts |
I I

Repair open in it is faulty

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

Above table Volts

TROUBLE CODE 34
MAP SENSOR (NON-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.

Ground “test” term.

Check voltage from sensor term. “B” to “A” *
and refer to chart value below. **

Within table Volts Below table Voits

Check for short between

replace Sensor.

to Sensor terms.

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

Disconnect jumper from term. B
land check Voltage from Sensor

and “C.” H not shorted,

fterm. “B” to “A."

[ 1 [No change] [increases]
More than Less than 1.2-2.3 Volt
2.3 Volt change 1.2 Volt change change
[Check Voitage Check for grounded
Remove vacuum| |from Sensor wire to ECM term.
ess term. 20.” If not
“C” 10 A" with {grounded , replace
Replace Sensor Check for short sensor di ECM.
between wires to Check Volits
Sensor term “B" & from ECM
“C." If not shorted, term. “20" to
replace Sensor. 22"

_Undcr 2 Volts

Repair open in wire to

Over 2 Volts [Under 4.5 volts | [Over a5 voin]

1t is faulty ECM Check Voitage Replace
Connection or ECM. || from ECM term. Sensor

21" to #22."
** Altitude Voltage Range sensor

Below 1,000" 38 - 55V 7 or 22| A |

1000200036~ 55 | ecmz0l—a oupue  [URTAEVom Over 45 Volus]
2000-3000 35 - 5.1V 21 C volt. ref.

3,000-4000 33 - 50V . - -
3 000-5000 32 — a8V High Pressure = Check for grounded wire|  [Repair open in
570006 | Y —y Y High Voltage to ECM term. "21." 1 wire to ECM
50007000 26 - 3BV not grounded, it is terms. 21"
7000-8000 28 — 43V fauity ECM Conn. or "22."
8000-9,0000 26 - a. or ECM.

5000-10,000 25 - 40V

*This requires use of three jumpers which can be made using
terms. part numbers 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
® Ground “test” term.
® Check voltage from sensor term. “B” to “A"*

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

Disconnect jumper from|
term. “B" and check

Abo!

volits

Within table volts

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

Check for short between
wires to Sensor terms.

“B” and "'C."” If not shorted, Voltage from Sensor
replace Sensor, term. "B" to A",
[ I 1
More than Less than 0.9-1.7 Volt No change [Increases ]
1.7 Volt change 0.9 Volt change change

With sensor disconnected, | [ Check for
check voltage from sensor | | grounded wire to

Check for short [Remove Vacuum] harness term. “C” to “A.”| | ECM term. “20.”
between wires to i n|m ECM
Sensor term. “B” & Check Volts fepace
“C."” If not shorted, from ECM term.
replace Sensor. ‘20" to 22."
Over 1 Volt Under 4.5 Volts Over 45 Volts
Repair open in wire ftis faulty ECM | { Check Voltage from!
to ECM term. "'22." Connection or ECM term. 21"
ECM. 10 22."
**Altitude Voltage Range sensor
Below1000° 17 - 32V | 5533
1,000—2,03‘ :: = ;-g“; ECM 20 Over 4.5 Volts |
0—4’000’ Ta = 3V 21 r C volt. ref,
4'm_:'ggg, :g — 2.6V High Pressure = Check for grounded Repair Open in
W_‘% High Voltage wire to ECM term. “21. wire to ECM
7'000_3'000, T3 — 2‘3\/ If not grounded, it is terms, “21"
L.} — - fauity ECM Conn. or 22"
§,000-9,000" 11 -~ 2.3V or ECM
,000-10, 10— 22V 2

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

TROUBLE CODE 35

Check for sticking TPS Plunger — repair as necessary — on 4
cylinder check for leak in hose to vacuum sensor.

® Ignition off.

® Disconnect ISC Connector.

® Connect ohm Meter from term. "A" to
“B" on ISC Motor Asm

e Open Throttle and Note Resistance

[

I Under 10 ohms

IOver 10 ohms

Replace ISC Motor |

® Ign. on, engine stopped.
e Check voltage from terminal
“A" to "B" on harness connector.

[ Under 6 volts |

[ Over 6 volts

Check for grounded
wire from term. "A"
to ECM term. 8. If

not grounded, replace
ECM.

Check TPS Adjustment.
If OK, replace ECM.
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1981 Computerized Engine Controlsie-es

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 45

TROUBLE CODE 42 NOTE: A restricted air cleaner can cause a Code 45.
e Disconnect 4 terminal connector to distributor ® Ground “test” lead.
 Connect test light from Bat. - to By-Pass e Connect dwell (duty cycle) meter to M/C
terminal (C}) in distributor side of connector Solenoid — use 6—cy| scale

® Run on fast idle cam for one minute, then

with engine idling. note dwell (duty cycle)

Lights No Light Remove large vacuum hose (such as PCV source)
to cause an air leak (but not enough to stall
engine.

Check for grounded by-pass lead [

to distributor. If not grounded,
replace HE! module

[ ]
Dwell (duty cycle) decreaseil Iio dwell (duty cycle) changil

* Removed numbered terminal

%0“"““"[' "‘OI’“ E'C'M Bat Check that pink wire is attached to

¢ Connect test lig rom Ba . . .

to terminal 11 in connector removed right-hand term~lna| of M/C solenoid
from ECM connector, as viewed from harness

end. If OK, service carburetor.

No Light Lights ® Disconnect oxygen sensor.

e Jumper connector terminals
on leads to ECM (not oxygen
sensor).

Replace ECM

Repair ground in by-pass
lead from ECM to distributor

Dwell (duty cycle) drops [ No dwell (duty cycle) change]
to under 10° (16%)

TROUBLE CODE 44 OR
TROUBLE CODE 44 & 55 TOGETHER Faully oxygen sensor [Repiace ECM |

connections or sensor

Code 44 and 55 at same time — check for open tan wire from

oxygen sensor to ECMterm. 14 If not open, replace oxygen sensor.

* Ground test lead TROUBLE CODES 51-54
® Connect dwell (duty cycle) meter to M/C
Solenoid — use 6 cyl. scale CODE 51
* Run engine at 3000 RPM and note dwell. Check that all pins are
T fully inserted in the
[ j socket. If OK. replace
Between 15-50° (25-83%) Under 15° (25%) PROM
10-50° (16-83%) on 3.8L Under 10° (16%) on 3.8L
VIN Code A or 3 Vin Code A or 3
CODES 52 & 53
| Replace oxygen sensor] [ With engine idling. Choke engine | Replace ECM
T
L —1 CODE 54
@ell (duty cycle) increasej |lo dwell (duty cycle) change]
T T [ Check M/C Solenoid Resistance
® Check for air leak e Disconnect oxygen sensor |
(including air manage- e Connect a digital voitmeter
ment system). with 10 megohms input impe- —
® Check for exhaust leak dence. set on the 20 volt Under 10 ohms Over 10 ohms
ahead of oxygen sensor. scale, from bat. +
to purple wire to ECM (not ;
— oxygen sensor).” ® Replace solenoid ® Ignition “on" engine stopped
rNo leak ] r Leak ] * Note dwell (duty cycle). ® Clear memory. e Connect test light from ground
® Start engine and check to dwell lead at M/C solenoid
for trouble code. with solenoid disconnected
Increases ?gfd?g;/”de' ¢ Disconnect numbered terminal
Service carburetor. {16%) I connector at ECM

No Code @d_e]

| Replace oxygen sensor |

{

No Light

Check for grounded purple Make System
wire to ECM term. 9. If Performance
not grounded. replace ECM Check. Replace ECM

"Do not use an ordinary voltmeter or jumper in place of the digital Repair short to
voltmeter because they have too little resistance. A voltage source See applicable bat « in blue wire
of 1.0V to 1.7V (such as a flashlight battery) can be connected with Code Chart. to ECM term. 18
the Pos. term. to the purple wire and the neg. term. to ground Clear memory and
instead of using the digital voltmeter as a jumper_ If the polarity is check for trouble
reversed. it won't work. codes

Copyright (c) 2001 Mtchell Repair Information Conpany
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TROUBLE CODE 55

® Disconnect test lead.

than one minute.

® Disconnect oxygen sensor and note “"check
engine light” with engine idling for less

Check for open tan wire from
oxygen sensor to ECM term. 14.
If not open, replace oxygen sensor.

® Ignition on, engine stopped.

® Check voltage from ECM terms.
19 and 21 to 22. (Use 7 insteadi
of 22 on 80': 3.8L and 4.3L).

I

{

Both over Either under
2 volts. 2 volts.

I Replace ECM I

Check for grounded wire to ECM terms. 19
and 21, or shorted or grounded TPS. MAP,
Baro, Vacuum or vehicle speed sensors.

If not grounded or shorted, replace ECM.

21

Baro Sensor
TPS

ECM 19 |—— Vehicle Speed Sensor
MAP or Vacuum Sensor

ESC CHECK

No Start Complaint

No Timing Change

Ign_"on™ check voltage from| |Jumper ESC controlier term C
ESC controller term F to K and D and recheck for timing

change

[ 1 1
[[Under 10 voits] [Over 10 voits] [ No Change]
T T

It is faulty
ESC controtler
connections or
controller

Check for open trom ® Jumper term. J

term. K to ground and and G on ESC

term. F to bat. (in- controller.

cludes tuse) ® Reconnect EST
connector and
try to start
engine

* No Start] [With P/N Sw

W/0 P/N Sw

It is faulty ESC
controller connection and recheck

Disconnect P/N Sw

or controller timing change

for

Check for open trom
ECM term. U to ground
and open or grounded
wire to ECM term 12

It wire 1s OK. it is
faulty ECM connection
or ECM

[

——
Changesl l No Change

[ It is P/N switch adwslment] Check for groiinded wire mﬂ

or faulty P/N switch

ECM term. H to P/N switch
I

ECM connection or ECM

Check for open wire from ECMI term. 11 to
EST connector term C If OK. it is faulty

ECM Term 12 EST

ECM Term 11 By—Pass By-Pass — Term

'on — Shieid

FKDG JCBA
ESC Controller

ECM — Term A on EST Conn

C on EST Conn

Knock Sensor

EST DIAGNOSIS CHECK

EST Performance Check Engine Won't Run Complaint

Car will nof run with
distributor connected
to ECM

Cat will run with Dist.

connected to ECM

* Trans. in park (A.T.) or Neutral (M.T.)
* Run engine at fast idle and note timing
change as dist. EST connector is disconnected

Leave EST Connector dis-
No Change connected at distributor

[Manual Trans |
|

[Automatic Tranﬂ
I

® Engine idling in “Drive” With engine idling

* Note timing changes as dist. check voltage at output
EST Connector is reconnected| { of MAP or Vacuum
then disconnected sensor as vacuum hose

is removed and
No Change | reconnected.
Voltage
Changes
'No?nt‘;,ouble * With engine stopped. connect jumper from
A to B in dist. side of EST connector 1

* Start engine, ground “test” lead, and

connect test light from bat. + to term. C
of same connector.
Check for open or grounded distributor

T
Remove jumper

wire to term_ A of EST connector. If wire between term.
OK. it is faulty HEI module connection A and B
or module _l

CHECK DISTRIBUTOR WIRES FOR
® Open to mod. term. B
® Short between mod. term

R and E If wires OK_ it

is faulty HEI mod. conn

or module

Remove test light. reconnect
4 term_connector and
T

i

W/Q ESC With ESC
No timing See following
complaint change ESC check

Check for open from ECM [with PN sw] [w/0 P/N sw]
Term. U to ground and open
or grounded wire to ECM
Term. 12, If wire is OK. Disconnect P/N switch
it is faulty ECM connection and recheck for timing
or ECM change.

]

No Change

® It is P/N sw. adj. or ® Check for grounded wire
faulty P/N switch from ECM term. H to P/N sw

e Check for open from ECM term.
11 to EST conn. term_ C_If OK,
it is fauity ECM connector of ECM

Pick-up coil

10
"
12
13

Sensor

A Low
ECM B8 Output

C VREF
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1981 Computerized Engine Controlsie-s

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

ENGINE CRANKS, BUT WILL NOT START IDLE SPEED CONTROL CHECK*
NOTE: If a tachometer is connected to the tachometer terminal dis- NOTICE: The ISC motor plunger is not used to adjust idle speed. Do
connect it before proceeding with the test. not disconnect or connect ISC motor with Ign. on, to do so may

damage the ECM.

1. Check spark at plug with ST-125 while cranking

(If no spark on one wire, check a second wire).” With engine idiing in Park or Neutral and high electrical load
I - T ) turned on.ddegresstjllscp?lunger ;vhitled holding thh;ome olpen to
: 7 some speed aboveidle. Plunger should retract. Release plunger
[ Spa‘rkj [No spark (wutr\out EST)] [_No sparkl(wnh EST)—I and slowly release throttle and plunger should return.
Check fuel, Disconnect 4 term. EST connector
spark plugs. etc. and recheck for spark. m
I
2. Check voltage at distributor | See EST diagnostic] e Ign. on. engine stopped
bat" terminal while cranking. o Check voltage from ECM term H to
ground in each trans. Selector posi-
tion. Should be under 3V in P/N and
over 3V in all others
3. With ignition "on" check Repair primary circuit to — l l J
“tach’ terminal voltage. ignition switch. OK alf posmonSI All over 3V or Not OK
all under 3V in some
[ I 1 ' positions
| under 1 volt] [10 volts or more] 11010 volts| Check idle speed Over| [Under adilp/N
| l against specs switch
Replace ignition
Replace module and
check for spark from
; ; -OK -Not OK Check for Check for
4. Check for spark at coit coil as in step 6. an open grounded
output terminatl with ST-125 circuit circuit
while cranking No trouble Adiust from term from term
tound lSlC H. thru H. if not
P/N sw grounded,
Spark plunger. to gn'd. it is faulty
ECM. conn
5. Remove pick-up coil leads Replace or ECM
from module. Check tach Ign. coil
w:&ercgf:gk;m term. voltage with “ign” it too [Eo_tl__c_)—‘K_,
etc i OKre- . “on”. Watch voltmeter as is faulty.
plaée rotor. test light is momentarily * Remove connector from motor
Check for connected from bat. to e Connect test light from bat. +
. Module Term: 4 Term. Mod. — Term. G to term. B of motor ass'y. and
proper polarity 5 Term Mod. — .
of ignition . . ground terminal A.
coil and ESS or ESC — Term. D * Note test light while alternately
: . EMR — Term. H depressing and extending plunger
pick-up coil. P 9 g plung
7 Term. Mod. — Term. P
not more than 5 seconds Light on

L and oft

No Light or
constant light

No drop in voltage Voltage drops

QOperate motor Replace
by momentarily Motor
connecting 12V
_ across two :
Check module 6. Check for spark from coil closest to motor
ground and for with ST-125 as test reverse polanty
open in wires fight is removed from and recheck "
from cap to module terminal
distributor. I ]
OK, replace mod. Plunger ex- Plunger doesn't
z tends & re- extend and retract

tracts

1

l l

® ignition “on” It 1s fauity motor |
i t d a{ o
It module tester If no module tester| | It is pick-up coil « Chack vonage connections of
is available, test is available or connections. Coil from harness
mod resistance should be connector term
500-1500 ohms and BtoA

not grounded

7. Check ign. coil ground circuit [Under 6 voits
If OK, replace ign coil and

repeat step 6 Check for open black wire to
ground and wire to ECM term 8
It wires are OK. it1s faully

ECM connection or ECM

Over 6 volts

| Replace mod. l

Check for open or grounded wires
to ECM term's F and M If wires

are OK_ 1t 1s faulty ECM connections
or ECM

Check ign. coil ground.
If OK. replace ign. coil.

System OK
**Do not leave battery voltage applied longer than necessary to

qul_ removgd is OK, reinstall retract plunger (not over 10 seconds)
original coil and replace module |

*Stalling or rough idle only with A/C “on’. there should be over 10
i i H voits to ECM term J with A/C clutch engaged If there isn't. check

fSome EST problems will resultin one or two sparks when crankmg for an open In the wire from the A/C clutch 1o ECM terminal J

is started, then spark will stop. This is considered a “no spark

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

AIR MANAGEMENT CHECK

(EXC. 3.8L VIN K, 4.1L, 4.4L VIN J,

SOLVINH & 5.7LVINL, 6 & 8)

Make visual inspection of hoses and connectors for leaks and
proper connections Repair as necessary

Converter hose goes to control valve and air cleaner hose to
switching valve on these application

Check Control Vailve Operation

* Disconnect coolant sensor. start engine and
ground “test” lead

* Quickly accelerate and decelerate engine Valve
should divert air to converter outlet on deceleration
only

OK

Check Switching
Valve Operation
* Run engine at idle converter
 Puisations should be felt
in outlet to exhaust ports Check vacuum hose
® With coolant sensor recon- || conditions and
nected air should switch to {| connections
converter outlet It OK. replace

controt valve
T B Y
QK No Port or no Port No conv. ar
and no conv_air

Ignition “on”_engine
stopped. check for a
click at switching valve
as “test’ lead 15 g

With engine idling. and
test lead ungrounded.
disconnect M/C sol
and check air discharge

To con- To arr
verter cleaner

Constant divert
to converter

Disconnect]
air control
relay

Check switching valve
solenowd control circuit
as follows

Disconnect
control rela

Conv_ air

Check for open in
wires to relay coil
term B-C If OK. it
is faulty relay
connections or relay

Check cont valve
solenoid control
circuit as follows

Check for

open in

wires to * ignition “on” engine stopped

relay points “test” lead ungrounded

term A& D it * Remove connector from applicable
OK. it 1s faulty solenoid and connect a test light
relay connections between harness connector terminals

or relay

-

No trouble Check tor grounded wire to
found Re- ECM term B for control
connect M/C vaive or 4 or switching
solenoid valve If not grounded. re-
Clear place ECM

No light

Ground “test” lead

Connect test hght from each
term of connector to ground

It1s faulty
valve conn or
valve

AIR MANAGEMENT CHECK

(3.8LVINK,44LVINJ,50LVINH

& S7LVINL, 6 & 8)

Make visual inspection of hoses and connectors for leaks and
proper connections. Repair as necessary.

Check Control Valve Operation

* Disconnect coolant sensor. start engine
and ground “test” lead

* Quickly accelerate and decelerate engine. Valve
should divert air to air cleaner outlet on decelera-
tion only

T

CHECK SWITCHING
VALVE OPERATION

No divert

Constant divert

Check control
valve solenoid
control circuit
as follows

* Run engine at idle

® Pulsations should be felt in
outlet to exhause ports until
coolant sensor is reconnected
then switch to converter outlet |

Check vacuum
hoses conditions
and connections.
Hf OK. replace
valve

Check switching valve sol
control uit as follows

® ignition “on”, engine
stopped. “test”
lead ungrounded
* Remove connector from
valve
solenoid and connect a
test light between
harness connector
terminals *

Ignition “on", engine stopped
check for a,click at air control
solenoid as “test” lead is
grounded

No trouble
found

Check for grounded wire to ECM
term 4 for control valve or B

for switching valve if not
grounded. replace ECM.

Ground trouble code
“test” lead

|

Connect test light from each
term of connector to ground

It is faulty
valve connections
or valve

No Light Light on both term | | Light on one term
Check for open in Repair short from|
pink wire circuit bat + to wire to

ECM

Check for open in wire to ECM term
4 for control valve or B for switch-
valve. If OK, check resistance of sol
If under 30 ohms. repiace sol and
ECM. If not, 1t is faulty connection
to ECM or ECM

“Some solenoids are remote from the valve

- T 1
No ight] [Light on both term]  [ight on one term ]

Check for open in wire to
Pepay open in ECM term 8 for control
circut to T valve or 4 for switching
Sig tuse vaive )t OK. check re-

sistance of switching
valve sol and atr control

relay coil If under 30
‘ to ohms, replace sol or re-
ace ECM| | 1ay. whichever is low.
and ECM it not. it 1s
faulty ECM connection or
ECM

Repai ort
wire 10 ECM

Reconnect control refay if it was disconnected

TCC ELECTRICAL DIAGNOSIS
(WITHOUT EGR BLEED)

Mechanical checks such as linkage, oil level, etc. should be
performed prior to using this chart. Atso, check for code 24. If
present, see Chart 24.

* Connect test light from TCC test point in fuse
block to ground

* With drive wheels off floor, trans in gear. -
increase speed to 25 MPH and note light

Hold throttie position
Test light should go
out as brake pedal 1s
momentarily depressed

It is faulty brake|
sw_or adj 50 MPH and note
light

With 4
term conn

Check tor blown fuse
It OK, disconnect con-
nector at trans. and
connect test light from
harness connector A to
B terms. on two term
(A to D on

4 term. connector) with
ign. on. engine stopped
note test light

increase speed to

Connect test light
from term. A to
ground

With 2
term. conn

Check voit from Check tor ground
ECM term 2 to Check TPS in wire to ECM
ground with adj tf term. P_If not
digital V.M OK. repair grounded. replace|
with Ign.on. trans ECM
eng stopped.
throttie wide
i Light On
ton o
Repair open | |{Connect test
. B;f‘ trans in TCC brake| | ight between
e lgn on. en sw. circuit harness con-
sfoppea ekl | or adjust nector
volt from trans switch term’s again

Ground trans
conn term B

test point
to ground and note light}

T T
[Under 6 volts] [Over 6 voits |

Unde;
1 volt

Check for Check volt from| | Check Repair open
ground in ECM term 17 TPS in wire 10
wire to ECM| to ground adj trans term B
term 2 It OK
itis Itis
faulty faulty
trans conn at
conn or| { trans
trans or trans |
sol
circuit

Over 6 volts

Under 6 voits

it is faulty Repair open in
ECM conn. or| wire from trans
ECM to test point

Stop engine. Ign. on.
check voltage from
ECM term 16 to
ground while turn-
ing one drive wheel
by hand with the
other on the ftoor

It should alternate
from under 3 to

over 10 volts

Itis faulty
ECM conn or
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GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

CHECK VACUUM HOSES CONDITION AND

AIR MANAGEMENT CHECK
4.1L VIN 4

REPAIR AS

* “TEST" TEAM, UNGROUNDE!
© START ENQINE, RUNNING AT PART THROTTLE. BELOW 2000 RPWM. A
SHOULD BE PUMPED TO EXNAUSY FORTS DURING OF N LOO GPERATION
1UPTO 20 SEC
WHEN SYSTEM GOES CLOSED 1607

N
CCONSTANT DIVERT CONSTANT canvmn [ consTanTrORTAIR_ ]
TOAIR cuAn:n

ISCONNECT M/C S0L. CONN.

DI + IGN. “ON", ENGINE
AT IDLE AND AIR SHOULD CHECK AIR CON- CHECK Alk SWITCHING STOPPED.
DIVERT 70 AtR m.un!u AR TROL VALVE CIR. VALVE CIRC. AS
TER A FEW BECH CANT AS FOLLOWS: FOLLOWS: « “TEST" TEAM. NOT
[ox] [Roover ] MENT VALVE SOL. ELEC-
j O’ ENGINE STOPPED AL CONN. AND
GROUND “TEST" TERM CONNECT TEST LIGHT
* DISCONNECT APPLICABLI BETWEEN HARNESS CONN.
SOL. ELECTRICAL CONNECTOR TERM. AND NOTE LIGHT.
NO TROUSLE AND CONNECT TEST LIGHT hi onoTe
£ouno. - 1anon" enaive BETWEEN HARNESS CONN.
AR TERM. AND NOTE LIGHT.
+ DISCONNECT AR
CONTROL SOLE-
NOID ELECTR)
CAL CONNECTOR
AND CONNECT
TESTLIGHT
NESS CONNEC- 1718 FAU- .
TOR TERM. vt T vave CHECK FOR MANAGEMENT
NOTE LIGHT. PINK WIRE CONNECTION AE FF VALVE
ORVALVE. AIR SWITCH
GROUND AND ING VALVE
NOTE LIGHT. TO ECM TERM.
1¥ NOT
[ov] [or ] GROUNDED,
AREPLACE ECM
3
CHECK FOR CHECK FOR PRO- REPAIROPEN IN
GROUNDED rpering PINK WIRE CIR.
WIRE oM oK CUITTOIGN.
AimconTaoL PEPLACE AIR cHecxon open N
ECMTERM. 4. SOL TOECM TERM. 4 FOR
ewneis VALVE AIR CONTROL OR TERM. B
GROUNDED, FOR AIR SWITCHING.
REPLACE ECM. NOT OPEN, CHECK nsms

TANCE OF APPLICABLE
SOLENOID. IF UNDER 30
OHMS. REPLACE 50L. AND
ECM. IF NOT. IT IS FAULTY
ECM CONNECTION O ECM.

Under 34 kPa {10” hyg.)
Replace bleed solenoid

TCC/EGR BLEED SOLENOID
ELECTRICAL DIAGNOSIS

Mechanical transmission checks, such as linkage, oil level, etc. should be parformed prior
to using this chart for a transmission complaint,

EGR BLEED VALVE CHECK

Check EGR vaive and bieed solenoid hoses and connections for leaks, kinks, and restris

Connect 2 vacuum gage in place of the EGR valve.
On a warm engine, set throttle screw on high step of fast idle cam and note vacuum reading.

iOver 34 kPa (10" hg.}

Qver 34 kPa (10" hg.)!

aving ground at term. "

howiit
note light.

st light across sol. terminals and

" connect

Under 34 kPa (10" hg )

Ign. “on,” engine stopped, trouble code "‘test”
term. ungrounded.

Disconnect ground from relay term. “E.”"
Disconnect EGR bleed sol. (Except “F* Series
and Corvette.

Connoc( test fight from

® Connect test light from TCC/bleed relay connector
term. “E* to ground. Note test light.

ymund and note light.

wire to

Repair open wire
from sol. to

-1-

Ground trouble code “test”
term. and note test light.

Remove connector from rei;
and recheck light.

Light Off

Repair open in

pink/black wire
circ. Incl. gage

fuse

Light Off] Light On

Apply foot brake Connect test Connect test
jand note light. light across light across
relay coil relay coil
terms. "B & terms. “B” &
“C." Note “C"” and note
light. light.

Retease foot brake. Check brake sw.
See clutch for short or
operational check. adjust.

Connect test light
from trans. sol.
pink/black wire to
gn'd. note light.

Light O

Check for a
gn'd. in wire
from relay to
ECM term. “P."
1f not grnd'd.
replace ECM.

Check for gnd'd.
or open wire from
trans. to relay,
1f wire is OK, it
is faulty trans.
connection or

trans.

Light OFf,

Tt 73 faulty reiay cocl
connections, relay
ground or relay.

Connect test light from relay
coil term. “C" to gn'd. and
note light.

Check for an open wi

faulty ECM connection or ECM.

Repair open in wire from relay
coil pink/black wire to gage
fuse, including brake sw.

* If not open, it is

Tom relay term.
" 10 ECM term.

PURGE VALVE CHECK

Check purge hose cond. and connections. Repair as necessary

® Ignition “on" engine stopped

* Ground “test” lead

® Apply 10" vacuum to canister side of purge
solenoid (at solenoid)

[[Not able to get or hold 10 ] [LAbte to get and hoid 10" ]
T T

Remove connector from solenoid and
connect test light between harness
connector terminals.

Unground “test” lead
and note vacuum

Light No Light

Faulty sotenoid con-
nections or solenoid
Connect test light

from each term. of
connector to ground

Light on’
both terms

Disconnect solenoid

No trouble
found
Orops No Drop

Check for grounded
wire to ECM term

E If not grounded,
replace ECM

Light on
one term

Check for Check for open wire to Replace
open wire ECM terminal E It OK solenoid
to gauge check resistance of sol

fuse If under 30 ohms replace

sol and ECM if not,
it is faulty ECM con-
nections or ECM

Repair short
from Bat - to
wire to ECM

HEATED EFE CHECK

¢ Ignition “on". engine stopped

* Disconnect coolant sensor

* Disconnect connector at heater

® Connect test light between
harness connector terminals

[[Reconnect coolant sensor ] [Ground term B at relay]

Check resistance
or heater

Check for open in
wire to ECM term

T HOK. itis A-E
Disconnect faulty ECM conn
Dk. Grn. wire| |or ECM
at relay

Connect test
hght from
relay term
A to ground

No trouble

found
Replace
heater

Check for grounded wire to
ECMterm T if not grounded

replace ECM
No Light

in harness
between

Repair open in Repair ‘open
wire from relay pink wire to
to heater ign 3

Jumper relay
terminals

[No Light] EgFl

Jumper relay
term

Light] [No Lignt]

ReE;r open

term A and C

mAC
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TCC/EGR BLEED SOLENOID
CLUTCH OPERATION CHECK

*  With bleed solenoid disconnected, connect test light from TCC relay connector term. “E" 10

ground. {On ““F Series and Corvette, disconnect connector from relay.)
* _With drive wheels off floor, trans. in drive, run engine to 20 MPH and note test light,

Light On

Reconnect relay if disconnected.
® Ign. “on,’” engine stopped, trouble code test
term. grounded.
Disconnect connector at trans. and connect a
test light from term. “A” to "D and note light.

Reconnect relay it disconnected. Increase
spesd to 50-55 MPH and note light.

[Light On]

With 3 wire trans.
(wire in ECM term.
177

Light Off

With 2 wire
trans. {no wire
in ECM term.
“17).

Itis trans. connections
or transmission.

Check TPS
adi. 1 OK,
no trouble
found,

Repair open in wire
]

relay term. “E

[Repair open in pink/bik.
wire

Check volt. from ECM
term. 17" to ground with
ign. "’on,” engine stopped.

Under 6 volts

Disconnect trans. conn.
from harness conn. term.

Check for an open in wire from ECM term
0 trans. term. “B."" if not open, it is trans.
conn. or i

d check vott.
B"" to ground.

Under 6 volts

Check for grounded wire from ECM term. 17" to trans. If not
grounded, it is faulty ECM connection or ECM.

Check TPS adj. If OK,
no trouble found .

® Stop engine.

® lIgnition “on,” transmission in neutral.
® “Test” ter ungrounded.

.

Check volt from ECM term. “16” 10 ground while turning one drive wheel by hand with the
other on the Hloor. It should alternate from under 3 to over 10 volts.*

Check TPS adj. If OK it is|
faulty ECM conn. or ECM.

[ See Chart 24]

*1f equipped with cruise control, the cable from the speed transducer to the speedometer
can be turned instead of turning a drive wheel.

EFE CHECK
(VACUUM-SERVO TYPE)

Check vacuum hoses and connections.
Disconnect coolant sensor.

Connect vacuum gage in place of EFE valve,
Start angine and note vacuum at idle.

Do not ground trouble code "test’ term.

.
.
.
.
.

® Stop engine.
* Disconnect EFE conn.
and connect test
light between conn.
terms. “A” and “B.”
® With ign. “ON,” and

Reconnect coolant sensor and note vacuum. It should
drop to zero within one minute.

[Droes)

No drop|

“test’’ term, gn‘ded, * Disconnect EFE With engine stopped, apply 34 kPs (10" Hg.)
note test light. connector and of vacuum to EFE valve and listen for vatve..
connect test light
between conn.
terms. “A” and
g,
Check vac. source ® ign. “ON,” engine
0 solenoid. If OK, stopped, note
then it is fauity test light.
EFE solenoid
connection or
solenoid.
Doesn E"'l

Did not have Had 34 kPa {10 Hg.} Disconnect vac,
34 kPa (10" Hg.) . conn, from sol.
Check for gn'ded. of v asm. and conn,
ire to ECM term, vac. gage to
If not gn'ded, Chack for eal hose containing
place ECM. inline to EFE. If check valve.
line OK, replace line to EFE. If Vacuum should
| EFE valve. fine OK, replace rise quickly and
i EFE valve, falt siowly as
engine is started
and stopped.

Check for open
in wire to ECM
term. “B.” If not
open, it is faulty
ECM conn_ or ECM.

Repiace check No trouble
valve. found,

PULSAIR SOLENOID CHECK

* With engine stopped, disconnect pulsair solenoid
hose from air cleaner.

@ Start car and feel for air pulsations at end of hose
while engine is run until dwell starts to vary. Pulsations
should be fett until dweli starts to vary and then
should stop. T

[FoT oK)

® Turn ignition “ON,’” engine stopped.
® Ground “test” lead.
®  Push throttle to wide-open.

No trouble found in
pulsair system.

Pulsair Solenoid Clicks

Connect test light between Pulsair
solenoid harness connector terminals
with connector disconnected
(throttle at idle position}.

Push throttle to wide-open Connect test light from Solenoid
position (ignition “ON,” connector pink wire to

Replace Pulsair Solenoid

't Off]

angine stopped. ground and note light,
[Light On] Light Off
Check for grounded It is faulty Check for open in
wire from solenoid to solenoid connector wire from solenoid to
ECM term. “8.” If solenoid. ECM term, “B.” If circuit.
not grounded, open, it is faulty
replace ECM. ECM connector or ECM.

DIVERTER VALVE CHECK
3.8L ENGINE (EXCEPY TURBO)

Air should be diverted to air cleaner for up to 5 seconds
after starting engine then switch to exhaust ports until
system goes closed loop. It when diverts to air cleaner
again. Air will also divert to air cleaner during open
loop deceleration

I

No trouble found

e Test lead ungrounded.

® Ignition “on”, engine stopped.

* Remove connector from divert
valve and connect a test light
between connector terminals.

]

Ground “test” lead

Check for grounded wire from
valve to ECM If not grounded,
replace ECM

It is faulty divert
valve connections
or valve

Light

Connect test light
from connector pink
wire to ground

Check for blown fuse
or open in pink wire
Check for an open in wire from
valve to ECM. If OK. check
resistance of solenoid winding
(solenoid is polarity sensitive)
If under 40 ohms in both directions.
replace solenoid and ECM It over
40 ohms in both ways. replace ECM only

Copyright (c) 2001 Mtchell
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EGR CHECK EFE/EGR CHECK
(EXCEPT TURBO) 3.8L TURBO ONLY
® Start warm engine with coolant sensor disconnected

® Push up on underside of EGR 1o open it and note RPM EFE Check EGR Check

change as valve opens « Check for proper vacuum | [¢ Gheck for proper vacuum and
and ) electrical cof
No Change — ® Connect outside vacuum * Connect outside vacuum
source to EFE vaive source of EGR valve
" ———— ey Appty at least 10" vacuum | [® Run cold engine on high step
Ciean EGR passages or replace| | Check for movement of EGR * Vaive should move freely of fast idle cam & note RPM
valve as needed diaphram as engine RPM is and without vacuum leak | [® Apply at least 10" of vacuum
T changed from approximately Valve is OK if not repiace to EGR valve. RPM shoutd
or repair. drop at least 100 RPM 1if not.
Moves 2000 RPM to «dle it may be. necessary to ciean

EGR passage or replace valve
I

Start engine with upper radiator hose cold below 35" C (95
Check for vacuum at applicable valve with engine idling

With engine idling. connect test
light between EGR solenoid con-
nector terminals with connector
disconnected.

[Doesn't Move

Repeat above check with
coolant sensor connected Vacuum to EGR

No vacuum to EFE

No vacuum to EGR
Vacuum to EFE

Lights l No Light I o With engine idling (engine cold) Check for vacuum atter
— @"@ connect test light between appli- engine warms up above
Faulty EGR Connect test cable solenoid terminals 35 C (95 F)
solenoid tight from Check vacuum at EGR
connections each term valve as engine RPM is No vacuum lo EGR
or sole- of connector changed trom approxi- Vac FE
noid to ground mately 2000 RPM to idle

Faully solenoid
term connections
or solenoid

Connect test Vacuum to EGR
tight from No Vacuum to EFE
purple wire

e —— .
[ No Light] [ Lighton Light on No trouble of EFE/EGR
both terms one term found relay con-
S I ] Light No Lignt] gfgl"‘:"d“’
Check for blown| | Repair short from| [Undwer :]8"
fuse or open Bat. - to wire to Check for open * Ignition “on” engine stopped
pink wire ECM biack wire from * Remove connector from applicable’
= Replace EGR EFE/EGR relay solenoid
e valve connector to * Connect test hght between terms
Check for open wire to ECM F—— ground
term. T if OK. check res Check vacuum hoses With test ight
of sol. If under 30 ohms, for restrictions, stil connected to Connect test
replace sol. and ECM It leaks. and connections purple wire, connect| | light trom
not. it is taulty ECM T jumper from pink/ pink/black Replace
y Y black wire to purple to dark green applicable
connection or ECM Not OK-Repair wire on EFE/EGR wire or solenoid
- relay connector EFE/EGR relay]
PO rrp. T Ae PR © tor
® Disconnect test “lead * Remove connector from sol onnecto

Light

Repair open Replace EFE/
n pink/black EGR relay

wire or blown
fuse

No Light No Light

® Ign_“on” engine stopped e Connect test light between

. - connectmq_lg@nﬁli

Check for grounded wire Replace EGR
to ECM term T If solenaoid_
not grounded. replace ECM _'

Test hight stilt
connected. remove
jumper between
pink/black and
purple wire,
connect jumper

With test light
still connected
disconnect red

from dark green

ECM connector

wire to ground

EGR CHECK
4.1L, 4-Spd. Auto. Trans.
With Auxiliary Vacuum Pump
® Make physical check of hoses and connections.
® Start warm engine with coolant sensor disconnected.

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

Replace ECM

Replace EFE/

EGR relay Check for open
in dark green
wire from relay
toterm T

of ECM

[t OK repiace ECm

Check for grounded
dark green wire from
EFE/EGR relay 1o
ECMterm 7

T

Check for movement of EGR diaphragm as
engine RPM is changed from idie to

approx. 2000 RPM (repeat several times).
iy

1f not OK
repair open

Repeat ahove check with coolant
sensor connected.
T

Disconnect connector from EGR sol.
and connest a test light between the
the connector terminals,

Note light with engine idling.

Doesn’t mgve Move

Connect vac. gage in * Connect vac. gage to
place of EGR valve and EGR sol. side of aux.
note Vac. at 1800 RPM. EGR sol.

With engine idling,
note Vac. gage.

Itis faulty EGR
salengid or
solenoid connector.

Connect test light
from each term. of
connector to ground.

Light on
both terms.

Over 34 kPa Over 3.5 kPa
L (10" Hg.} (1" Hg)
Connect Vac.
gage in place

of EGR sol.
* Disconnect aux, sol, connector.
* Connect test light between

Repair short
from bat. + to
wire to ECM
term. “T."”

Check for open
wire to ECM
term. “T.” it

OK, check
resistance of
sol, If under

30 ohms, replace sol.
and ECM. If over 30 ohms,
itis faulty ECM or

at fast idle.

and note Vac.
connector terms. and note light.

ECM connector. Light Off Light On
I
Under 34 kPa (10" Hyg ) Over 34 kPa (10°' Hg.) Check volt It is fauity
from conn, sux. sol,

* Disconnect aux. sol. connector and * Disconnect EGR sol. pink wire cannection
connect test light between i and connect test light to grnd, or solenoid.
connector term, between conn_ term.

* Note light at fast idle. ® ign.“on,” “test” lead |

grounded, note light. m m
Cight o7 ]
- Check for open Check for open
Check for gn'ded. | itis faulty Lighton Light off i to ECM in pink wire
wire to ECM term. | aux. sol. or term. “E.” 1t OK, sircuit.
“E.” If not grounded, | vac, hoses Check for tis faulty check res. of sol.
itis faulty ECM. | toit. gn‘ded. wire to | | EGR sol.or | | If under 30 ohms, replace
ECMterm, "T.” conn, sol. and ECM. If over
tf not gn'ded, it 30 ohms, it is faulty
is faulty ECM. ECM or ECM connector.

Copyright (c) 2001 Mtchell Repair Information Conpany



GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

1.-2]1981 Computerized Engine Controls

AIR SW. RLY.

Q39 ON3I OL QYO ¥Md WD3
10S ¥93 1NdINO

a3asn LON

A¥3LLVE SNONNILNOD
1NdLNO HOLNTD ¥LANOD DYOL
a3asn LON

1Nd1NO O1 ¥1W a33ds Al
a3asn 1ON

a3sn 1ON

LINdNI MS NO D/V

1NdNI MS N3N/ NIV

1NdLNO dWV1 ON3 HI3HD
1NdLNO 1X3 HOIH ¥OLOW Q33dS a1
1Nd1NO 105 39¥Nd ¥ILSINYD
a3isn L1ON

1NdNI ¥Md | NOI

1NdLNO 10S INOD AV

Q¥ ONI Ol Q¥D ¥Md WO3
1NdNI O1 SOIVNY

1Nd1NO 3OVIIOA 438 AS+
LNdNI BOSN3S DVA 30 dvwW
INdLNO AXddNS A8+

1nd1NO 105 13Nd BAVD
1NdNI 3V39 HOIH

1NdNI @33dS F1DIHIA

1NdNI QOW WY3S0Ud 13V1S 0D
1NdNI 01 JOSN3S NIOAXO
1NdNI O1 3SI1Nd 43¥ INLSIa
1Nd1NO ONIWIL MIVdS
1Nd1NO SSVdAS JINAOW NOI
1NdNI 1H 351Nd 434 9I¥1SIa
1NdNI IH YOSN3S NIDAXO
1NdNI MS TO¥INOD T1LLOYHL
LNdNI 01 SOTYNY

Q@3sn 1ON

1NdNI 318VYN3 DILSONOVIA
1Nd1NO 10S MS dIY

1NdNI N3S dW3L INVIO0D
1NdNI N3S SOd J1LLO¥HL
1NdNI JOSN3S DId1IWOVE

x23 2 ke s 242
@z e.mﬁ oud 9% __:_______:nmm
© 2Zr | =¥ sI> =5 m | £ 20
< o, b .
SR8 <]afu]o M ° _mm q 3% z >
X EEEE 2 4
E EE EEEE 2491193 g
w2 MM g E 3 1113 . £
=D - ot o w
o0 = % ~ o &M F3 Zs <«
@Y -~ _w_ _ 43 z cE L[ [3] @35 &
(13 | * al [*] s S Y O
SEY —Tys 1 el _ N EOhs 2
[ {1 g 12| ge2g 5
o =375 + +—1 & T TI1 333 |
WY TN Ty T 1 i _
_ ] 5
8ty T B _ _
Z i
5l _ | .
65w 1 0 ——3+—— z
(] gy o2 o p NEg o]
61% I—TRReRET 1 e <
144 maro) WY N — ] v NIA
8 R —t — [ — — — _
- 3 &
N o
Sq|«m¥ﬂ1.. ) pr:ia) 2
5
[ mwyioy

1413

N¥5 1190 Ao N1 G

[§3

ATd-AdO

13

[RYEMA

[}

[TIHANTSG

LEY

EIER

]
CARB.AIR
FUEL SOL

Elv

€51

£

[£44

L2

—_ -4+
—

—— 1|71

43
02 SENS.

1]2]3]a]ss]7T8]afo[ti]i2[13[14]s5]16]s7]18]19]20]21]22] ATB[c[D[E[F[G{H[J [k L [M{N]P[R[S|T U

ELECTRONIC
CONTROL
MODULE

)
(1114 ) «
205 TRA-Tdd | 1 —_—— — — 10 ¥3
\CC) | T [ — — — o] 822
1Ty R — 1 L ||.|d.w.mm = wmm
5 o T ¥ — — D= E32
: - In
MM“ STE-THA 1 1 . : * _I— .
o i L J L T Yl ES
Ly o ] — i __“ ..—U.F nigxAG @ w.h
g Tt | [ g
EEV 773 | rm * <2
4 0 a

Y

BARO SENS|

A 1GRY-BLK

MAP SENS.
YEL

;]
C

COOLANT
TEMP. SW.

VIN
A

oL
DIAG.DWELL
CONN.

Repair I nformati on Conpany

Fig. 5 Wiring Diagram for 3.8L (VIN A and K) Engines
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Fig. 6 Wiring Diagram for 3.8L (VIN 3), 4.1L and 4.9L (VIN T and W) Engines
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Fig. 7 Wiring Diagram for All Other General Motors Engines
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MAINTENANCE
OXYGEN SENSOR REPLACEMENT

Chevette (Suffix "Z"” Engine Only) — Every 30,000 miles, a
maintenance reminder labeled "EMISSIONS” appears 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
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.

M/C Solenoid
(In Carburetor)

HEI

Air Control Valve
Air Switching Valve

EGR Relay
EGR Solenoid Oxygen
Canister Purge Solenoid Sensor

EFE/EGR Solenoid

Fig. 8 Location of CCC System Components

REMOVAL & INSTALLATION

ELECTRONIC CONTROL MODULE (ECM)
ELECTRONIC SPARK CONTROL UNIT (ESC)

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.

— The ECM may be located at right side kick panel,
glove compartment area or center console area.

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

Copyright (c) 2001 Mtchell

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
o0 Cover
M l L]
PROM
Code PROM ' Numbered
| Terminal

Connector

Lettered
Terminal
Connector

Fig. 9 Replacement of PROM in ECM

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 access 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. If PROM is installed
backwards, replace PROM.

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.

Repair I nformati on Conpany
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— Oxygen sensor may be difficult to remove when
engine temperature is below 120°F. Excessive force may
damage threads in exhaust manifold or pipe.

Wiring Harness

Boot

This dimension MUST
be maintained after
installation.

.23-.39"

IDLE SPEED CONTROL ACTUATOR (ISC),
IDLE SPEED SOLENOID (ISS),
IDLE LOAD COMPENSATOR (ILC)

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.

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).

Fig. 10 View Showing Oxygen Sensor Location

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.

— 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.

BARO Sensor

M/C Solenoid

Connector TPS Connector

Rear Vacuum
Break

Front Vacuum
Break

Fig. 11 Location of CCC Components on Carburetor
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Fig. 12 MAP/BARO Sensor or Yacuum Sensor Location
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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