1982 Exhaust Emission Systems °*°*°
GENERAL MOTORS COMPUTER COMMAND CONTROL

California S10 & S15 Pickups
Equipped With 2.8L Engine

DESCRIPTION

The Computer Command Control (CCC) sys-
tem is used on all California Chevrolet S10 and GMC S15
trucks equipped with the 2.8L V6 engine.

CCC is an electronically-controlled exhaust
emission system that monitors several engine/vehicle
functions and controls various operations, including the
transmission torque converter clutch. The CCC system
aids in the control of exhaust emissions while maintaining
good fuel economy and driveability.

The Electronic Control Module (ECM) is the
“pbrain” of the CCC system. The ECM controls engine
systems to maintain good vehicle performance under all
normal driving conditions.

The CCC system is primarily an emission
control system. The primary objective of the system is to
maintain an air/fuel ratio of 14.7:1. With this ratio
maintained, catalytic converter can effectively control
nitrogen oxides (NOx), hydrocarbons (HC) and carbon
monoxide (CO).

Fig. 1: ECM Terminal Identification

-— A
Sensor Return [22) |1 | | Not Used
5V Reference (21] [2 | TPS Sensor
Vacuum Sensor E _3__—_ CTS Sensor
Not Used 1191 14 || Air Control Solenoid
M/C Solenoid 1 18] [6 | |Trouble Code Test Lead
3rd Gear Switth ™ [17] 6 | |Eere (if equipped)
VSS 1 16| [ 7 | |Coolant Sensor Return
Not Used [15] [8 ] |isC switch A
Oxygen Sensor — Lo 14119 | | Oxygen Sensor — Hi
Dist. Ref. Pulse — Lo 13| |10 Dist. Ref. Pulse — Hi
EST 32| [17 | ) 'gnition Module By-Pass
\. 1 /
r ™
A/C “ON" Switch [ J | |K Not Used
P/N Switch H| L ESC (If Equipped)
“CHECK ENGINE" Light 51 ISC Motor — Retract
_ NotUsed ©= | F | [N | | 4th Gear Switch
Canister Purge Solenoid [ Efp_| |TCC
Not Used — b | IR Battery (Memory)
Ign. 1 Power Z E Not Used
Divert Valve L L EGR Solenoid
Ground (to Engine) A U] Ground (to Engine)
e

Not all terminals are used in all applications.

OPERATION

The CCC system consists of the following sub-
systems: Fuel Control, Data Sensors, Electronic Control
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Module (ECM), Spark Timing, Idle Speed Control (ISC),
Emission Control, Torque Converter Clutch (TCC), Diag-
nostic System and Catalytic Converter.

FUEL CONTROL

California pickups are equipped with “feed-
back” carburetors which contain an electrically-operated
Mixture Control (M/C) solenoid. The M/C solenoid oper-
ates single or dual metering rods in float bowl of
carburetor.

A metering rod supplements fuel supply 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 conjunction with metering rod(s).

The ECM reacts to input from data sensors by
constantly adjusting air/fuel mixture to maintain efficient
engine performance. ECM controls M/C solenoid by
providing a ground for solenoid.

When solenoid is energized, fuel flow through
carburetor is reduced, providing a leaner mixture. When
solenoid is de-energized, fuel flow through carburetor is
increased, providing a richer mixture. The solenoid cycles
(turns on and off) 10 times per second.

During closed loop operation, the ECM adjusts
fuel mixture in response to signals received from oxygen
sensor. Under certain operating conditions, ECM may
ignore inputs from some sensors and use pre-pro-

.grammed data to operate engine.

During cold engine starts (engine speed below
200 RPM), M/C solenoid is turned off by ECM so that a
rich mixture can be provided. Certain operating conditions
cause ECM to ignore oxygen sensor signals. CCC system
then operates in open loop mode.

DATA SENSORS

Each sensor sends electronic impulses to
ECM. The ECM computes ideal spark timing and fuel
mixture ratio based on these signals. The function of each
sensor is closely related to that of the other sensors.
Operation of each sensor is as follows:

Oxygen Sensor

Sensor is mounted in engine exhaust stream.
It supplies a low voltage (under ¥% volt) when fuel mixture
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 over 600°F (300°C) to function

properly.

Oxygen sensor measures quantity of oxygen
only. On some occasions, the 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.

Oxygen sensor voltage output should not be
measured. Current drain from voltmeter could permanent-
ly damage sensor, shift sensor calibration range and/or
render sensor unusable. Do not connect jumper wire, test
leads or other electrical connectors to sensor. Use these
devices on ECM side of harness only, after disconnecting
harness from sensor.

Coolant Temperature Sensor (CTS)

The CTS is located in the engine coolant
stream. It supplies coolant temperature information to
ECM. This information affects air/fuel ratio control (as
coolant temperature varies during cold start), switching
functions for emission controls and torque converter
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clutch, spark timing, and engine temperature warning light
operation.

Vacuum Sensor

The vacuum sensor is mounted on left inner
fender panel. Sensor signals to ECM indicate changes in
manifold pressure (vacuum). Adjustments to air/fuel
mixture and spark timing are made in response to these
signals, as needed.

Throttle Position Sensor (TPS)

This sensor is mounted on the carburetor. It is
a variable resistor, similar to fuel tank sending unit, which
signals ECM of changes in throttle blade position from
closed to wide open throttle.

Vehicle Speed Sensor (VSS)

This sensor is mounted behind the speedome-
ter in instrument cluster. It provides a series of 8 volt
puises to ECM, indicating vehicle speed.

High Gear Switch

High gear switch is mounted on automatic
transmissions. Switch opens when transmission has
shifted into high gear, and closes under all other
conditions. High gear switch information is used for
emission control.

Park/Neutral (P/N) Switch

This switch is connected to transmission gear
selector. It is closed when selector is in “P" or “N”
positions and open when selector is in gear. This switch is
used for ISC and TCC operations.

Air Conditioner (A/C) “ON” Switch

A/C “ON" switch is mounted in air conditioning
compressor of some vehicles to signal ECM when air
conditioner is operating. Switch supplies 12 volits with
compressor engaged, and 0 volts when disengaged.

ELECTRONIC CONTROL MODULE (ECM)

The ECM is located in passenger compart-
ment, above glove compartment. It controls all CCC
system functions. The ECM consists of input/output
devices, Central Processing Unit (CPU), power supply and
memories. A brief description of each component follows:

Input/Output Devices

These devices (integral to ECM) convert elec-
trical signals, as received from 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
required to deliver proper air/fuel mixture. CPU also
calculates spark timing and idle speed. The CPU com-
mands operation of emission control, closed loop fuel
control and diagnostic system.

Power Supply

Main source of power for ECM is from the
battery, through No. 1 ignition circuit.

Memories

Three types of memories are used in the ECM.
They are the Read Only Memory (ROM), Random Access
Memory (RAM) and Programmable Read Only Memory
(PROM). Function of each memory is as follows:
¢ Read Only Memory (ROM)

The ROM is programmed information that can only be
read by ECM. ROM program cannot be changed. If

battery voltage is removed, ROM information will be
retained.

¢ Random Access Memory (RAM)
This memory is the decision making center for the
CPU. Information can be read into or out of RAM
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memory; similar to a calculator. Data sensor informa-
tion, diagnostic codes and results of calculations are
temporarily stored in RAM. If battery voltage is
removed, all information stored here is lost.

e Programmable Read Only Memory (PROM)
This memory contains factory-programmed informa-
tion concerning engine calibration data for each
engine, transmission, body and rear axle ratio combi-
nation. The PROM is easily removed from ECM. If
battery voltage is removed, PROM information will be
retained.

SPARK TIMING

The Electronic Spark Timing (EST) system
used on 2.8L engines consists of the ECM and a modified
HEI distributor with 7-terminal HEI module. The EST
distributor contains no vacuum or centrifugal advance.

The HEI distributor communicates to ECM
through a 4-terminal connector containing 4 circuits:
Distributor reference circuit, by-pass circuit, EST circuit
and ground circuit.

Whenever pick-up coil signals HEI module to
open primary circuit, spark timing signals are sent to ECM
through reference line. When voltage on HEI by-pass line
is 0 volts (engine cranking), HEI module switches to by-
pass circuit.

In by-pass circuit, HElI module provides spark
advance at base timing, disregarding 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 HEI
reference line and monitors engine operating conditions
through data sensors and switches. From this information,
ECM calculates proper spark advance and supplies signal
to HEI distributor through EST line.

IDLE SPEED CONTROL (ISC)

The ISC is an electrically-driven actuator which
opens or closes throttle (in idle position) according to
commands from ECM. The ISC maintains low idle speeds,
while preventing stalls due to engine load changes.

The ECM receives signals from A/C “ON”
switch, Park-Neutral switch and ISC throttle switch. This
information is used to determine idle speed required to
prevent engine stalling. ECM controls idle speed switch by
operating the 1ISC motor.

When engine is cold, ECM holds throttle vaive
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.

EMISSION CONTROL

The ECM electrically controls the following
emission systems: AIR Management (AlR), Early Fuel
Evaporation (EFE), and Exhaust Gas Recirculation (EGR).
A brief description of each system follows:

AIR Management

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 opera-
tion. This is accomplished by injecting air into exhaust port
of each cylinder.

The ECM energizes an air control solenoid
which permits air flow to air switching valve, directing air
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to exhaust ports. During warm engine (closed loop)
operation, the ECM de-energizes air switching valve. This
directs 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.

Early Fuel Evaporation (EFE)

The ECM controls EFE system by one of the
following methods: Vacuum operated valve and actuator,
or ceramic heater grid located underneath carburetor
primary bore.

The vacuum operated valve and actuator is
opened by a control solenoid mounted on valve cover.
This solenoid controls vacuum to EFE valve by an
electrical signal from the 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, shuting off voltage to EFE heater.

Exhaust Gas Recirculation (EGR)

The ECM controls ported 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-en-
ergized and EGR operation is allowed.

CATALYTIC CONVERTER

Proper emission control is accomplished with a
special 3-way catalytic converter which converts ali 3
major pollutants. The converter is a dual-bed type. The
“upstream” section of the converter contains a reducing-
Joxidizing bed to reduce NOx while at the same time
oxidizing HC and CO.

An air supply pipe from the AIR system
introduces air between the dual beds (during closed loop
operation) so that second bed can oxidize any remaining
HC and CO, with a high conversion efficiency, to minimize
overall emissions.

TORQUE CONVERTER CLUTCH (TCC)

The ECM controls a solenoid (mounted on
automatic transmission) which allows torque converter to
directly connect engine to transmission. When vehicle
speed is high enough, ECM energizes TCC solenoid and
engine is mechanically coupled to transmission.

When operating conditions indicate that trans-
mission should operate as normal (during rapid accelera-
tion or deceleration), solenoid is de-energized. The
transmission also returns to normal automatic operation
when brake pedal is depressed.

DIAGNOSTIC SYSTEMS

The ECM of the CCC system is equipped with
a self-diagnosis system which detects system failures.
When a malfunction occurs, the amber “CHECK ENGINE”
light on instrument panel comes on and a corresponding
trouble code is stored in ECM memory. Malfunctions are
recorded as either “hard failures” or “intermittent failures”.

“Hard failures” cause “CHECK ENGINE” light to
come on, and stay on, until malfunction is repaired. When
“CHECK ENGINE” light remains on during vehicle opera-
tion, cause of malfunction MUST be determined.
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“Intermittent failures” cause light to flicker,
andf/or go out, 10 seconds after fault goes away.
However, 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
driveability may suffer. If same or similar fault does not
repeat within 50 ignition cycles, related trouble code will
be erased from ECM memory.

As a bulb and system check, the “CHECK

ENGINE” light will glow with ignition switch on and engine
not running. When engine is started, light should go out
within 4 seconds. If not, a malfunction has been detected
in CCC system.
NOTE: Different codes require different time inter-
vals to set. Some codes set in as little as 5
seconds, while others may require that the
related sensor or switch operate for 5 min-
utes, or longer.

DIAGNOSIS & TESTING

CCC system diagnosis should be done in the
following order:

1) Ensure that all engine systems NOT related
to CCC are fully operational. Do not proceed with testing
until all other systems have been checked and/or repaired
as needed.

2) Enter diagnostic mode and record trouble
codes flashed by “CHECK ENGINE” light. Exit diagnostic
mode.

3) Distinguish between “hard” and “intermittent”
trouble codes.

4) If trouble codes were displayed, go to
Diagnostic Circuit Check chart. Follow instructions given
there.

5) If no trouble codes were recorded, go to
Drive Complaint Sheet and follow instructions given there.

6) After any repairs are made, perform System
Performance Check. Clear any trouble codes.

RECALLING TROUBLE CODES

The ECM stores component failure information
under related trouble codes which can be recalled for
diagnosis and repair. When recalled, these codes will be
displayed by flashes of “CHECK ENGINE” light.

Codes are displayed starting with lowest
numbered code. Only codes in which a related malfunction
has occurred will be displayed.

Codes are called out by flashes of the “CHECK
ENGINE" light. For example, “FLASH”, “FLASH”, “FLASH”,
pause, “FLASH", “FLASH”, followed by a longer pause,
identifies trouble code “32”".

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 igniton on (engine off). “CHECK
ENGINE” light should come on. Locate Assembly Line
Data Link (ALDL) connector attached to ECM wiring
harness under instrument panel. Insert jumper wire from
terminal “A” to “B”". See Fig. 2
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Fig. 2: ALDL Connector Terminal Locations

12-pin Connector
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Ground

Insert jumper wire between terminals “A” and “B”
when entering diagnostic mode.

2) “CHECK ENGINE" light should flash code
“12" three consecutive times, followed by any trouble
codes which may be stored in ECM memory.

3) If more than one code is stored, they will be
displayed from the lowest numbered code to the highest.
Each code will flash 3 times. After all codes have been
displayed, the complete cycle will repeat. Repetition of
cycle continues as long as the “TEST” terminal of ALDL
connector is grounded.

CAUTION: When lug is inserted in terminals of ALDL
connector, the “TEST” terminal is grounded.
DO NOT start engine or turn on ignition while
terminal is grounded.

ECM TROUBLE CODE IDENTIFICATION

Trouble
Code Circuit Affected
12 e No reference pulse to ECM.
18 s Oxygen Sensor Circuit
14 e Shorted Coolant Sensor Circuit
15 Open Coolant Sensor Circuit
21 Throttle Position Sensor Circuit
23 e Open or grounded M/C Solenoid Circuit
34 e, Vacuum Sensor Circuit
41 e, No distributor reference pulses
at specific vacuum
42 e Electronic Spark Timing circuit
or By-Pass grounded or shorted
44 e, Lean Oxygen Sensor value
44 845 ... Faulty Oxygen Sensor circuit
45 e, Rich Oxygen Sensor value
51 ... Faulty PROM or improper PROM installation
54 s Shorted M/C or faulty ECM
55 Grounded voltage reference,

faulty oxygen sensor or ECM

Clearing Trouble Codes

To clear memory of trouble codes, turn ignition
off and remove ECM fuse from fuse block for 10 seconds.

Exiting Diagnostic Mode

To exit diagnostic mode, turn ignition off and
remove jumper wire from ALDL connector.
NOTE: The terms “enter diagnostics” and “exit
diagnostics” will be used periodically
throughout this section. Follow appropriate
procedure for entering and exiting diagnostic
mode when instructed to do so.
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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 Diag-
nostic Procedure. To determine “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” light should go
out. Run warm engine at specified curb idle for 5 minutes
and note “CHECK ENGINE" light.
NOTE: Grounding “TEST” terminal with engine run-
ning will force engine to operate in closed
loop mode if engine is warm and oxygen
sensor is hot. If “CHECK ENGINE ” light does
not glow while in closed loop, CCC system is
operating properly.

3) If “CHECK ENGINE” light comes on, enter
diagnostics. Read and record trouble codes. These are
“hard failure” codes. Codes “13”, “15”, “24”, “35”, “44”, “45”
and “55” may require road test to reset “hard failure” after
trouble codes were cleared.

4) If “CHECK ENGINE” light does not come on,
all stored trouble codes were “intermittent failures”, except
as noted under Diagnostic Procedure.

NOTE:  Trouble codes “13”, “24”, “44” and “45”
require 5 minutes of part throttle engine
operation at to be stored.

DIAGNOSTIC PROCEDURE

The CCC system may be considered a possi-
ble source of engine performance, fuel economy and
exhaust emission problems, ONLY after normal checks
(those which apply to vehicles without CCC) have been
performed.

Diagnosis of CCC system consists of 3 types
of check sheets: Diagnostic Circuit check, Driver Com-
plaint sheet and system Performance check. Any check
sheet may refer to another chart for locating source of
problem, or indicate no problem and refer to another
sheet.

If all check sheets refer to others, problem is

not in CCC system. The check sheets and their proce-
dures are as foliows:
NOTE: If vehicle exhibits performance problems and
no codes are set, refer to System Perfor-
mance Chart. Components recorded by trou-
ble codes are generally not the source of
performance problems when no codes are
stored in ECM memory.

SYSTEM CHECKS

Diagnostic Circuit Check

1) If complaint is “CHECK ENGINE" light
related, this check will lead to most likely problem area (if
malfunction exists). Enter diagnostics and record stored
trouble codes. Begin diagnosis with lowest numbered
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code displayed and refer to appropriate trouble code
chart.

2) If code “51” is displayed, refer to PROM
removal and installation in this article for diagnossis of
code.

3) If codes “51", “64” or “55" are displayed
within another code, always refer to diagnostic chart for
“50" series code first. Then proceed to next lowest
numbered code.

4) If codes “13” and “21”, “14” and “21” or “15”
and “21” are displayed, start with code “21” first, then
proceed to “13”, “14” or “15”.

5) On vehicles with manual transmissions, if
codes “13” and “34”, “14” and “34” or “15” and “34" are
displayed, start with code “34” first, then proceed to code
“137, “14” or “15”.

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

Driver Complaint Sheet

1) If complaint is not “CHECK ENGINE" light
related, this check will lead to most likely problem area.
However, before beginning procedure, make checks that
would normally be made for a similar complaint on a
vehicle without CCC system.

2) Follow instructions in diagnostic chart and
repair malfunction. After repair, perform System Perfor-
mance Check.

System Performance Check

1) This check verifies that CCC system is
functioning correctly. This check should be made after any
repair on CCC system.

2) When performing check, always engage
parking brake and block driving wheels. On engines
equipped with Varajet carburetors (E2SE model), remove
bowl! vent line and plug hose at carburetor during check.
Reconnect hose after check is complete.

3) In some cases, the oxygen sensor will cool

off while engine is idling. This causes engine to enter open
loop mode. To restore closed loop mode, run engine at
part throttle for several minutes and accelerate from idle
to part throttle several times.
NOTE: Although there are many charts connected
with CCC diagnosis, only 2 are needed to
prove proper system operation. Normally,
only 3 charts are necessary to find an
existing problem.

TOOLS REQUIRED

Diagnostic Tools

1) CCC system testing requires a dwell meter,
tachometer, test light, ohmmeter, digital voltmeter (with 10
megohm resistance), vacuum pump, vacuum gauge and 6
jumper wires. Jumpers must be 6" long. One wire should
have male connectors at both ends, one should have
female connectors at both ends, and the others should be
male at one end and female at the other.

2) A test light must be used in place of a
voltmeter when specified by the diagnostic chart.

3) The dwell meter is used to check mixture
control solenoid operation. It must be set on 6-cylinder
scale and connected to Green connector near carburetor.
DO NOT connect any other equipment to this lead. Do not
allow lead to contact any ground source, including rubber
hoses.
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NOTE: If engine operation changes when dwell
meter is connected, remove it and try a
different meter. Some models affect system

operation.

4) When engine is at operating temperature
and idling, dwell meter needle will fluctuate between 10°
and 50°. This indicates “Closed Loop” operation. If the
needle does not move, “Open Loop” operation is indi-
cated.

TEST CHARTS

DRIVER COMPLAINT SHEET

Engine performance problem [odor, surge, fuel economy).
Emission problem.

If “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, diagnose those systems first.

Inspect for poor connections ot coolant sensor, M/C
solenoid, etc. Check for poor or loose vacuum hoses and
connections. Repair as needed.

INTERMITTENT “CHECK ENGINE” LIGHT, BUT
NO TROUBLE CODE STORED:

1) Check for intermittent connection in circuit from:

e Ignition coil to ground and arcing at spark plugs or
wires.

o Battery to ECM terminals “C” and "R".

o ECM terminals “A” and “U" to engine ground.

2) Loss of long-term memory:

Grounding dwell lead for 10 seconds with “test” lead
ungrounded should give Code 23. Code should be
retained after engine is stopped and igniion turned to
“RUN" position. If it is not, ECM is defective.

3) EST wires should be kept away from spark plug wires,
distributor housing, coil and generator. Wires from ECM
Terminal 13 to distributor and the shield around EST
wires should be a good ground.

4) Open diode across A/C compressor clutch.

DETONATION (SPARK KNOCK)
Check:
e Vacuum Sensor output.
© EGR operation.
o TPS enrichment operation.
o HE| operation.
POOR PERFORMANCE OR FUEL ECONOMY
See EST diagnosis.
POOR FULL THROTTLE PERFORMANCE
See Chart 4.

ALL OTHER COMPLAINTS
Make system performance check on warm engine (upper
radiator hose hot).
Always perform system performance check after any repairs
to the system have been made.
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TEST CHARTS

DIAGNOSTIC CIRCUIT CHECK

* Key “on", engine stopped, “test" term. ungrounded.
# Note check engine light.
1

I
[Light "ot [Light "on" steady |

See CHECK ENGINE
inoperative Chart
—

I

[Dou not Flash Code 12 F Code 12 ]
See Won't Flash Note and record any
Code 12 Chart

additional codes.

Ground “test” term. and

note check engine iight. term. 21 to gn'd.

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

Check for gn'ded
wire to ECM term.
5. If not gn'ded,

it is faulty ECM.

Check that ait PROM
pins are fully seated
in socket. it OK,

Turn ignition “off".

Clear long-term memory.
'emove “test” tarm. ground.

8 PROM. Clear Set parking brake with trans. in
memary and recheck. park {A.T.} neutral (M.T.),

1151 resppears, and block drive wheaels.

reptace ECM. ® Run warm engine at specified curb
idle for 2 minutes and note
check engine light.
[tight “otr] [Light “on”
I
Refer to the sdditional codes [Ground “test” 1erm. and no
recorded above (not Code 12).
[No Additions! Codes | [Additional Codes | Fiashes Co [Frasnes but not a coce
T T
12,21,23,32,34,42,°43,54 | All others ® See applicable trouble Check voh from
I T code chart. ECM term. 21 to
Trouble is i 30 code |- * if more than ons code is g'nd.
charts cannct be used. Make stored, start with
physical check of circuit lowost code.
indicated by trouble code.

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

See Driver

Complant Sheet

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

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

*It is possible to set o false Code 42 on starting, but the “CHECK
ENGINE" lomp will not be on. No corrective action is required.

DWELL FIXED UNDER 10°

* Ground “test” term.
* With engine at part throftie, choke engine and note dweli. (Ignore any

varistion as throttle position is changed.)

T
 Disconnect oxygen sensor

» Connect a digital voltmeter with 10 megohms input

* Check for an sxhaust lesk ahead of oxygen sensor. impedance. set on the 20 vort scale, from bat. + to

* Vacuum hose routing. purple wire to ECM (not oxygen sensor).*

® Check EGR operation ¢ Note dwall

(o]
[Crosmn ]
soeee (oo ]

Carburetor
arourete Check for open from ECM term. 14 1o | | Check for an open from ECM

® Check for air or vacuum lesk lincluding air management systam)

ground (including ECM connections). if term. 14 to ground snd
ot 0pen, repiace OXyQen sensor. grounded purple wire to
ECM torm. “#" H circuits are
OK, it is fauity ECM connec-
tion or ECM.

r_--——- 14—-“' TPS
' 22 C 9

: ™S8 2 B

1 21 A

'L 9, SENSOR |9 PURPLE

T ————‘—D ] OXYGEN
ECM SENSOR

*Da Not use an ordinary voltmaeter or jumper in place of the digital voitmeter becauss they have 100 littie resistance. A
voltage source of 1.0V 10 1.7V (such as & flshlight battery! can be connected with the Pos. term. to the purple wire and
the neg. term. to ground instead of using the digitai voltmeter as a jumper. If the polarity is reversed, it won't work.

SYSTEM PERFORMANCE CHECK

Disconnect purge hose from cannister and plut it. On E2SE carburetors, disconnect bow! vent st car-
buretor and plug the hose to the cannister.

Connect tachometer (distributor side of tach. filter if used).

Disconnect mixturs control (MC) solencid and ground M/C solenoid dwell lead.

Start engine.

Ground trouble code “test” |#ad. (Must not be grounded before engin rted.}

Run engine a1 3,000 RPM and while kesping throttie constant, reconnect MIC solenoid and note RPM.
car is squipped with an electric cooling fan, it may (ower RPM whaen it engages.

Remova ground from dwell Issd before returning to idle.

I

L
Less than 100 RPM DROP OR APM incresses. |
1

enswn

~

1
[ More than 100 RPM drop_|

@ Chack that pink wire is attached to right

hand term. of M/C solenoid connector. as
viawed from harness end.
® Check evap canister for
hquid fuel and purge
valve and bowl vent vaive
for leaks Check far fuel
0 crankcase It OK
service carburetor

® Connect dwsll meter to MiC sol. dwel! lead
(8-cvl )

® Set card. on high step of fast idle cam and
run for one minute or until dwell starts to
vary. whichever happens it

® Return engine to idle and note dwell *

]

[
[Fxea unger 10|

[CFineg 1080 | [ Fixedover 50 |
See Dwel! Frxeg See Dwetl Fixed See Dwell Fixed
uUnger 10 Chart Between 10-50 Chart Over 50 Chart Check dwell st 3,000 RPM.

[ Between 1050 | [ Notbetween 1050}
T

Check air mansgement Service

system Carburetor

® No trouble found in System
® Clesr long term memory.

*Oxygen sensors may cool off at idle and the dwell change from varying 10 fixed. If thig happens running the engine at
fast idie will warm it up again

DWELL FIXED AT 10-50°

Open Coolant or Oxygen Sensor Circut

Check for sticking TPS plunger and
adjustment and low coolant

*®  Start engine and ground "test” termingl
* Run engine at part throttle tor ane (1) minute

®  With rngine at part throttle, note dwell. remove connector
from Coolant Sensor, and jumper connector terms.
* This wilt requite the use
Dwell changes
9¢ ot 4 connector 12026621,

trom what it was

and jumper wires
with sensor connected.

Reconnect Coolant Sensor

Return engine to idle.

Disconnect Oxygen Sensor and
ground connector terms., on leads

1o ECM (not sensor). Leave jumpered
for rest of checks

Check resistance of
cootant sensor

Over 1000
OHMS, replace
coolant sensor

Under 1000
OHMS.

[t secme |

I No dwell change I

It 15 faulty Oxvgen Connect jumper
sensor connections between terminals

or sensor 8" and "14” at ECM.
1t is bad coolant
sensor connection
l Owell eh.n.. I [ No dwell change J

Repair open in wires Jumper terminals
10 DAY GEN sensOr “'3" and 7" at ECM.

B o

Sxviin L
SENSOR

Repair open 1n wires 1o It is faulty connection m FcM

coolant sensor, Reconnect terms 737 77"
oxygen sensor or 14" o launv

ECM. (Reconnect oxygen sensor.)
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1982 Exhaust Emission Systems **
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS

DWELL FIXED OVER 50°

Run engine at fast idle, then with engine idling,
remove large vacuum hose such as PCV source to
cause air leak to engine. (But not enough to

stall the engine).

Dwell changes.

® Check evap. canister for s
liquid fuel and purge * Ground connector terminal on
valve and bow! vent valve| lead to ECM (not oxygen
for leaks. Check for fuel sensor).
in crankcase. f OK,
service carburetor.

No dwell change.

e Disconnect oxygen sensor.

[
Dwell drops to under 10°. ] I No dwell changa]

| Replace ECM I

& Ign. “on”, engine stopped.

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

I

It is faulty oxygen Check wire from ECM term. 8 for short
sensor. to Bat.+. If not shorted, it is
faulty ECM.

ECM 9 —.—)

14-—-'

“CHECK ENGINE” LIGHT INOPERATIVE

® Ignition “on", engine stopped
®  Ground "Check Engine’ lamp terminal in
ALCL connector (terminal “D"} and note
“Check Engine” light.
I

Check for blown gage fuse and
open in wire from ALCL to Instru-

[[Check vottage trom ariver terminal "C" to ground. |

ment Panel (1.P.) “Check Engine" T

light terminal. If not open, it is [ I 1

faulty bulb or connection to it. [Graer s vores | [Eroiton] [Crrtivs)
Check voltage Ground dri- Check for open
trom driver terminal ver terminal “E* from lamp driver

“B” to ground.

1§
o e
Rm;r w'm in circuit tlo" . ®  Remove wire from driver
gage fuse from terminal '8’ connector cavity “C*".

and note “Check En- terminal “D*’ to ground. |
gine” light 1f not open, re-
place lamp driver.

®  Reconnect driver and note Itis fauity Repair open in
“Check Engine”’ light. driver connection wire 1o driver
or driver. terminat “E*.

|

Check for grounded wire from It is faulty driver
dnver terminal C to £CM connections or

lerminat
¥ nor driver
grounded replace ECM
Ignition
To Ignition in 1P
to gages
11 C. E. Lamp
B d 3
PERLS
o b To ALCL - "D~
2 <
< I 15K
b Lamp
L @ 1k driver
i . 208600
— o
- Driver Terminal

TPS ENRICHMENT CHECK

* Stant engine and ground “test” term With engine running at part thrattls,
depress TPS plunger completely and note dwall.
T

® Connect dwall meter set on 6 cyl scals to MIC Sol [

No dwell change

Enrichment Circut OK Make system |

performance check

[Drscormec( TPS Harness Connector from sensor and note I
awell

Adyust TPS or replace
faulty TPS

E_

Check voltage from harness connector terminal
B to "C” with digital voltmeter

_Uhﬂer 2 vols
Theck 167 qround w10 ECM Termnal 2 I W1 2 faulty ECM
ot l

grounded 1 s faulty ECM

E_

£ *s

o 5 voits A
2| ]
22} =

WON'T FLASH CODE 12

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

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

T
Under 11 volts

Over 11 volts

Check for short from terminal | | Ground lamp driver terminal “C” and note “Check Engine’ hight
“C" wire to B+ ]
Light “OFF ~
Disconnect driver and note Ground terminal G o
“Check Engine™ light note CHECK ENGINE ignt

[Lignt 0FF ] [ Liant "ON ]

[wignt oFF] [Lignton]
T I

Repair ground in Ground terminal 5 Repair open in wire from

1115 faulty connection
wire from driver ECM terminal G

1o driver terminal “C"

terminal "E* to “Check at ECM and note CHECK
or faulty driver Engine"" Iight ENGINE light 10 drver terminal C
] | E—

|

Disconnect ground from terminal 5

'l

Light Flashes

Repar open n wire from ECM
termmal 5

Check voitage from ECM terminais C 8 R

terminal o test €11 onFed T car w/o 5-500) to ground
— T
Under 9 volts Over 9 volts

Chech valtage from ECM terminal U ( 1
A on Fed T car w/o 5-500) 10 ground
circuit 10 terminal that reads low. -

l Repair poor connection of open in l I

[[over V'voH ] [ Under Teon ]
T T

TO GAGE FUSE

copmrerbenone? | 0 Turnignition “ott”. remove PROM.
B TO 1P terminals A & U ¢ Turnignition “on”
IGNITION ®  After 30 seconds, check for
LAMP to ground Code 12 and 51
ORIVER CE T
c LAMP [ NocCode1zangsr ] [ Coderzanasi ]
T T
TO ECM ¢ 1t s faulty ECM Check for proper PROM
TERMIN connection or ECM nstallation. 17 OK.
AL install new PROM and
e TO ALCL recheck for code 12
1f code 12 does not
+0 flash, replace ECM
I

[ Repeat diagnostic circurt check
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¢ 41982 Exhaust Emission Systems
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS

TROUBLE CODE 12

Check connections at 4 terminal
EST distributor connector.

m With engine idling connect digital voltmeter
from ECM Terminai 10 to ground. Check voltage
at idle and at part throttle.

[

r Doesn't increase

l Faulty ECM con ons or ECM. | Check for open or grounded reference lead from dis-
tributor module to ECM. If OK, replace HEI module.

Increases at part throttle

TROUBLE CODE 13

Check for sticking throttle position sensor.
If 13 and 21 are displayed. go to 21 first

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

@ idling, disconnect oxygen
circuit is OK at present. sansor and ground purple wire leading
Check O, circuit for int to ECM {not oxygen sensor).

mittent connection. Clesr T

memory. I

e

l Faulty oxygen sensor connec- Connect jumper between ECM terminais |

Trouble is intermittent. O,

tions or sensor. “9" and 14",
[(over 10° aweit ] [Under 10- aweil. ]
T I
Fauity ECM connec- Repair open in oxygen
tions or ECM. sensor harness lesd
from connector to
ECM.

O
—— i

i

TROUBLE CODE 14

It 14 and 21 are displayed, go to 21 first,

If the engine hot light is "on”, check for
overheating before making following test

Run engine for 5 minutes with “test” term. ungrounded and]

note light.
: | |
Trouble is intermittent. ® Stop engine.
A © Connect dwell meter to M/C Solenoid.
circuitand clesr memory. (Use 6 cyl. scale.)
* Remove connector from Coolant Sensor.

® Start engine and ground “test”’ term.

i

Replace Coolant Sensor. Remove numbered term. ECM connector

and connect test light from Bat.+ to
term. 3 of connector (not ECM).

Gow]  [roen)

Check for short between
coolant sensor wires. If

Repair grounded wi
to ECM term.

not shorted, replace ECM.

Coolsnt
Sensor

TROUBLE CODE 15

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

® Connect dwell meter to M/C Sol. - Use 6 cyl. scale.
e Start engine.
* Ground “test” term. and note dwell at part throttle.

X
Fixed about 30°.

* Disconnect Coolant Sensor.
® Ignition “on”, engine stopped,

Varying (closed loop).

Trouble is intermittent. Circuit
not open at present. Make physi-
cal inspection of circuit for in- check voltage betwaen sensor
termittent connection. Clear connector terms., should be
memory. over 4 volts.

|

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

l

Check resistance of coolant
sensor. Should be under 1000
ohms on warm engine.*

rUndcr 4 vol j ﬁvor 4 volts.J
[ Notox | i T

. Itis faulty Check for open in
Replace
Itis poor sensor P ECM connec- wires to ECM terms.
connection or low sensor. T ¢ ECM 3and 7
coolant level. ono : ;
5 volts-on open circuit Sensor
3
ECM under 1000
7 ohms Hot

*This msy require use of connector and iead assembly #12026621.
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1982 Exhaust Emission Systems *¢
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS
TROUBLE CODE 21 TROUBLE CODE 23

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

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.
¢ Connect dwell meter to MIC solenoid — use 6-cyl. scale. « Do NOT ground “test” lead
80,

¢ Disconnect TPS harness connector from sensor. # Check voltage at MIC solenoid dwell e
® Check voltage from harness connector term. “A” to 'C"" then "B to C'* with a digital voitmeter

J#29125 or equivalent, and ign. “ON", engine stopped.
- * Disconnect MIC solenoid Check voltage at ECM 1
rar o7 b T T ol e M aere Creck Ve o ECM tom
nector battery terminal pink tead to
@ Start engine and let it idle. ground
® Jumper harness connector term.
'B” to "C’ and note dwell. | Repair open Check carburetor
e ] oo ] in SOLECM MIC Sol. Resistance
wire
Either or both Both over 2 volts | [Under 10°_] Over 10° Connect test light be- Over 10
under 2 vol tween sol harness con-
L2 volts nector terminais. Do_not ohms
Faulty ECM Repair open in | Replace ECM Check TPS connector use voumetsr Repiace Fautty
Connections harness to TPS. terminal connections solenoid | | ECM con-
or ECM No Ligh and ECM | | nections
o
Repair Check TPS resistance g‘::.'z,:;’z"
from “Ato B” then “A Sol. to dwell
t0 C” connactor. If not
, it i
m MG Solenoid [Replace ECM] [ Repair ground Owell
M connection or Solenoid. in wire from 8 e
7] _svom P Any over Both under :::g:" ECM Sol
n B _z 20,000 ohms 20,000 ohms torminal 18"
2 T2 on.
Replace Adjust TPS.
sensor if unable to adjust
replace TPS
® Ignition “on”, engine noppod
ECM e Connect voltmeter from ECM
e - - — terminal “16” to ground.
| VEH. SPEED |16 A A « Raise one drive whest off floor and
[} Sl note voltmeter while rotating one
b e e B B drive wheel by hand. It shoutd
alternate from under 3 volts to
- "_1 C C over 6 volts.*
IGN vss
L No vari.u'on_l [ Veries ]
Dieconnect VSS sensor and measure voltage from harness it is faulty
connector terminals “A” to B (black white wire) and “C" to “B". ECM connection
Both should be over 6 voits. or ECM.
[8om ox] [ othiow ] [ onya7t0 78" 1ow ] [ only 108" tow
Check VSS Check for open Check for open snd ground Check for open in wire
M in wire from in wire to ECM terminal 16" to ignition supply. If
”“"‘“‘c“ss OK, terminal “B" to i not grounded or open, not open, it is faulty
e and ground. it s fautty ECM ECM connection
m pod voitage connection or ECM. or ECM.
is turned. *If equipped with cruise control, the cable
from the speed transducer to the speedometer

can be turned instead of turning s drive wheel.

l Stop l Reinstall original
VSS and repair
speedometer.
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-e¢ 1982 Exhaust Emission Systems
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS

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 Over 2 volts
Disconnect vacuum

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

l'_—l'__'\
[Over 2 volts] mder 2 voﬁl Wev 2 voits] QOver 2 volts
T

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

Check for open
in harness to
term. 20 of ECM
If OK_ it is fauity
® Disconnect sensor ECM connections
e Check voltage from or ECM

harness connector

terms. C to A

Under 2 volts

Check voltage from ECM

Check for short
to V ref. If OK.
replace sensor

Over 2 volls_]

term 21 to 22 22 A Low  gengor
ECM 20 B Output connector
21— C V Ret

Faulty sensor con- [ - High vacuum High Output
nections or sensor

 ea———
[Over 2 volts] [Under 2 volts ]
T I

Rgpa:r openin 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

TROUBLE CODE 44 OR
TROUBLE CODE 44 & 45 TOGETHER

It Code 44 and 55 are disptayed. check resistance
of circuit trom ECM terminai “14". it should be
under 10 ohms (exc. Fed. "T" car w/o 5-spd}

It M/C solenoid does not chck with igninon “on
and “"test” terminal grounded and there is no Code
23 or 54. check for sticking M/C solenoid

® Connect dwell meter to M/C solenoid — use 6 cylinder scale.
& Run engine at 3000 RPM and note dweli

I

Replace Oxygen Sensor

® Ground test term. |

With engine at part throttle, Choke engine

Dwell Increases

® Check for air leak (i Bir 9 * Di oxygen sensor.
system). * Connect a digital volimeter with 10 megohms input im-
» Check for exhaust lesk ahead of oxygen sen- pedence, set on the 20 volt scale, from bat. + to purple
sor. wire to ECM (not oxygen sensor).*
o Nbte dweil.*
o]
Service [TRepair ] [_increases ] [(Reads Unau: 10°]
Carburetor.
Check for open circuit from Check for open from ECM terminal
ECM terminal 14 (20 on 14 10 ground and grounded
Fes T car w/o 5-5pd) 1o purpie wire to ECM terminal ‘9
ground i not cpen replace (Fed T car w/0 5-5pd check
onygen sensor for grounded or open circur to
ECM termmnai 13) If crcuis
of Q " are OK 1t 15 faully ECM con-
Eom nection or ECM unit

u—“l-

*Do Not use an ordinary voltmeter or jumper in place of the digital voltmeter because they have too littl
voltage source of 1.0V to 1.7V (such as 8 fiashlight battery) can be connected with the Pos. term. to the purple wi and
the neg. term. 1o ground instead of using the digits) voltmeter as a jumper. If the polarity is reversed, it won't work.

TROUBLE CODE 41

With engine idling, check output of vacuum
sensor as vacuum hose is removed.

1
L 2 |
[ Less than .5 volt change l r More than 5 volt change ]
- T
[ See trouble code 34 chart ] Make physical check of wires and connections for i
tent grounds and bad connactions. Also, check di

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

tent.

TROUBLE CODE 42

If car will not start and run. check for
ungrounded EST wire to ECM terminal 12
(Grounded and open EST circuit on 4.3 VIN 8 and 50L VIN Y)

With engine at fast idle. note timing. Ground "test”
terminal and note timing. it should change
T

No trouble found

* Disconnect 4 terminai EST connector from aistributor
* With engine stopped. connect jumper from
A to B in gstroutor s1e of EST connecior
® Start engine grounc test terminai ang connact
test ight from Batiery - to term. “C" of 4 term. EST conn.
—

Check for open EST wire to terminal “E" of HEI module, If With test light still connected, remove
wire is OK. it is faulty HE! fmodule connection or module jumper between terminals and "B
T

e 7o)

Chack distributor wires for

Check for open wire from

EST Connector terminal A" 10 ECM terminat 12"

# Cpen or ground 10 modui
: and open or ground wire from EST Connector

# Short be

erminal B
en module terminals R ang

TROUBLE CODE 45

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

If Code 54 is displayed, go to 54 first.

s Connect dwell meter to M/C Sol. — use 6 cyl. scale.
Run at 3000 RPM in Park or Neutral and note dwell.

1
(G5

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

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

.|

_No dwell change.

o Disconnect oxygen sensor.
e Ground connector terminal on lead
to ECM (not oxygen sensor).

® Check that pink wire is
attached to right-hand
term. of M/C solenoid
connector, as viewed
trom harness end.

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

Dwell drops to under 10°.

* Ign. “on’’, engine stopped.

* Remove ground from 0, ha
connector and check voitage
from that term. to ground
with digitel voltmeter.

No dwell change.

it wires are OK 1t 15 fauity terminal "' 10 ECM termunal "1
HE( module connection or moduls It Aot grounaed or open 1 is faulty ECM connection or ECM Under .55V Over .55V
r=== M
: " B It is faulty oxygen Chack wire from ECM term. 9 for
! sensor. short to Bat. +. If not shorted,
] -8 £ it i faulty ECM.
ECM e
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1982 Exhaust Emission Systems ¢
GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS

TROUBLE CODE 51

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

TROUBLE CODE 54

[[Check MIC Solenoid Resistance |

Under 10 ohms

® Replace solenoid
® Clear Memory
® Start engine and check for trouble code

No Code Code
| 1

See applicable

® Ignition “on” engine stopped.

® Connect test light from ground to dwell
lead at MIC solenoid with sol.
disconnected.

® Disconnect numbered terminal
connector at ECM.

Make system
perform. check. code chart. No Light
Replace Replace short to bat. + in
ECM blue wire to ECM term. 18.
Clear memory and check for
trouble codes.
Ign.
mc ECM

Sol.

TROUBLE CODE 55

Check for corrosion at ECM edgeboard cornectors and terminais. It
present. check for coolant sensor, windshield or heater core leaks
Repair leak, clean connector terminals and replace ECM. Also check
for 4 terminal EST harness being too close to electrical signals
such as spark plug wires, generator. distributor housing, etc

® Disconnect test terminal,
* Disconnect oxygen sensor and note “‘check engine’’
light with engine idling for less than one minute.

® gnition “ON," sngine stopped
® Check voltage from ECM Terminal
21 10 22

4 Vol
Check for ground in circuit
to ECM Terminal “21'* (includes)
shorted or grounded TPS Vacuum
or Vehicle Speed Sensors). i not
grounded or shorted, replace ECM.

Volts
Disconnect 02 sensor.
Ign. “ON,” engine stopped.
Check voltage from connector of
purple wire disconnected from
oxygen senzor.

Over
8 Volts

® Turn ign. “OFF.”

® Disconnect numbered
cannector from ECM.
Ign. “ON," check voltage
from connector Term.
“29" to 22,

Volt: 0 Volts *  Turn “OFF” ign., disconnact Check for in round in cirouit
numbered ECM connector and 10 ECM Terminal lincludes TPS,
then turn ign, “ON." MAP, BARO, and Vacuum Sensors},

U\Nﬁ for Replace ® Chack voltage from ECM, Clear codes and check for reoccurrence

lhoﬂ'm ECM harness connector Term, “9"" of Code 55, If it resppaars, it could be

B+ wire to to ground. faulty oxygen sensor {except on 4.3L

Term, “21." T ViN Code 8 and 5.0 VIN Code Y ).

Check for short from
wire to ECM Term.
9" to Bat.

Check for opan circuit
from Term. 14" 10
ground. If not open,
replace ECM.

ENGINE CRANKS BUT WILL NOT RUN

NOTE: PERFORM DIAGNOSTIC CIRCUIT CHECK BEFORE PROCEEDING
WITH THIS TEST

NOTE. IF A TACHOMETER IS CONNECTED TO THE TACHOMETER TERMINAL,
DISCONNECT 1T BEFORE PROCEEDING WITH THE TEST

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

[0 seanx]

2. CHECK FOR SPARK AT CON WIRE
WITH ST.125 WHILE CRANKING LEAVE
ST-125 CONNECTED TO COIL WIRE FOR
STEPS 3.7

T

[[_cHeckFuEL spaRk pLuGs ETC

ON. CHECK VOLTAGE AT ' TEAM
ON DIST MODULE. SEE FIGURE 1

T FIG 1

UNDER 10 VOLTS

REPAIR WIRE FROM | TERM. ON
MODULE TO IGN. COIL }* CONNEC.
TION AT (GN. COIL AND PRIMARY
CIRCUIT TO IGN. SWITCH

[ 3 REMOVE DIST CAP WITH IGNITION —|
[

s INSPECT CAP FOR 10 VOLTS OR MORE
WATER, CRACKS.
ETC.IF OK,

REPLACE ROTOR

4 WITHIGN ON. CHECK “"C"
TERM VOLTAGE ON HE
MODULE SEE FIGURE 2

J
[ONDER TvoLT | 10 VOLTS OR MORE 170 10voUTs |
I )|
1T 1S OPEN OR GROUNDED LEAD FROM REPLACE MODULE AND CHECK FOR SPARK ]
COIL TO DIS. “C”* TERM.. CONNECTION FROM COIL AS IN STEP 6

OR (GN. COIL OR OPEN PRIMARY CIR
CUIT IN COIL.

L SPARK ] [NO sPaRk]

SYSTEM OK REPLACE IGN. COIL, (T
TOO IS FAULTY.

5. REMOVE PICK-UP COIL CONNECTOR
FROM MODULE CHECK "'C" TERM
VOLTAGE WITH “IGN" "ON" WATCH
VOLTMETER AS TEST LIGHT 1§

ED FROM BAT

. NOT MORE

THAN § SEC. SEE FIGURE 3.

I
NO DROP IN VOLTAGE
CHECK MODULE GROUND. IF OK,
REPLACE MODULE

—
F MODULE TESTER IS AVAIL
ABLE, TEST MOD

To
ot
G 3

VOLTAGE DROPS

6 CHECK FOR SPARK FROM COIL WIRE WITH ST-125
AS TEST LIGHT IS REMOVED FROM MODULE TERM

1T IS PICK-UP COIL OR
CONNECTIONS. COIL RESIS.
TANCE SHOULD BE 500-1500
OHMS AND NOT GROUNDED

{L_F No MODULE TESTER 15 AvaiaBLE |

7 REPLACE HEI MODULE AND REPEAT
STEP 6.

|

[ repiace moo |

CHECK COIL WIRE FROM CAP
TO COLL_(F OK, REPLACE COIL

MODULE CHECK COIL WIRE FROM CAP

MODULE REMOVED IS OK, REINSTALL
TO COIL_IF OK. REPLACE COIL

EST PERFORMANCE CHECK

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

l

No Timing Change

Timing Changes

Manual Transmission

Automatic Tr;

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

[

Timing Changes No Timing Change

No troubte found,
clear memary.

With engine idling, check voitage at output of vacuum sen-
sor as vacuum hote is removed and reconnected

; PIN Sw .__““ T

Ciosed
eom o 1

See Trouble Code 34

Voltage Changes 1 No Voltage Change

Disconnect PIN switch and recheck for timing
change,

H to PIN switch. If not grounded, replace
ECM

it is PiN Switch adjustment or
faulty PIN switch.

Chack for grounded wire from ECM term. }
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-0 1982 Exhaust Emission Systems

GENERAL MOTORS COMPUTER COMMAND CONTROL (Cont.)

TEST CHARTS
EFE OPERATIONAL CHECK

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

tion “on,” engine stopped.

isconnect connector st hester.

onnect test light betwesn harness connector pink wire and ground on single wire N L
heater, betwee: rminals on two wire hester.

* Ground “Test”

Connect test light
from relay terms.

X I
] Chack for grounded wire from relay terminal Replace A and E 10 ground.
“B" to ECM tarminal 6" If not grounded, rolay.
Light "ON" Light "OFF"

replace ECM.
Repair open in circuit
to relay term. C.

[ Remove ground from Te

 torminal [ [_ Ground terminal 8" at relay. —[ Light on
one term. LIGHT “OFF"
Light “OFF"* Light “ON"" l Light “ON"" J Lanm “OFF" ]

T Repair open in wire

Check for open in wire lay to aqer
Check resistance to ECM term. 6. Check (Or ground Repair open lvonm'V;l(.y term. DA' (o‘ ’:gr’m::' Er car
of heater. resistance of relay coil. It r heater on and 2.8¢ V-6. On 1.8¢ it may be eithe

re hoater.} depending on which term is connected to Ign.
relay and ECM. 1 OK, it

is faulty ECM conn. or

ECM.
Under
2ohms

HEATER

[uione ore ] [ ignt “on- ] l Light “OFF" Light "ON-
No trouble Replace
found. heater

HEATER

TRANSMISSION CONVERTER CLUTCH (TCC)
ELECTRICAL DIAGNOSIS
Mechanical checks such as linkage, oil level, etc. should

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

® Connect test light from TCC test point In term. "'F"" In ALCL connector to

ground (In fuse block to ground on “J” car}.
¢ With drive wheels off floor, trans. in gear, increase speed to 25 MPH and note light.
I

Hold throttie position. Test light should go Chaeck for blown fuse. If OK, disconnect connector st trans. and
out as brake pedal is momentarily de- connect test light from harness connector A to D. With ign. on,
engine stopped, note test light.

onnect test light from term. A

L 5 Check for ground in wire to
togn'd. ECM term. P. If not

grounded, replace ECM.

Lightly depress parking brake and open

throttie to maintain 50-56 MPH for 5 sec. and
note light. Skip this step on FWD vehicles.

Light on l Light off
Tight off Light on

1 I

With 2 wires Repair open in Connect test
in trans. TCC brake sw. light between
Check volt. from ECM conn. circuit or adj. harness*conn-
term. 2 to gn'd with digi- . switch. On ector term'’s
tal V.M. with Ign. on, eng. Check TPS adj. 3.0¢ V-8, check again. Ground
stopped, throttle wide On3.0¢ V-6, TCC relay. trans. test
open. : check TCC re- point and notelight
{ay. If OK,
Under 1 Over 1 no trouble [Lighton ] [CLightot ]
volt volt | found.
I it : "“:'V Repair open in
Check for :o nn. @ wire from,
on'din rans. or trans. to test point
wire to trans. sol.
ECM term. 2. circuit.
RD GEAR
If not BRAKE gwrrc"
grnded., SWITCH
replace ECM.
IGN —o—0—
r———-
Stop engine. Ign. on, check volt '
from ECM term. 16 to gn'd while 1
turning one drive wheel by hand :
with the other on the fioor. it should L "
alternate from under 3 to over 10. Eaa-
I

TRANSMISSION
] [ O]

Check TPS adj. Check for low coolant

TRANS.
level and higher than normal resistance || See Code @ .
in cootant sensor circuit. Check TCC Sol. CONNECTOR n O
Res. If under 20 ohm, replace sol. and

ECM. If OK, it is faulty ECM connection @ :
or ECM.
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Fig. 3: Wiring Diagram of 2.8L CCC System
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MAINTENANCE

The CCC system does not require periodic
maintenance. However, when vehicle is raised for other
services, check general condition of catalytic converter
and exhaust system.

Fig. 4: Location of CCC System Components
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Oxygen sensor is located in right side exhaust manifold.

REMOVAL & INSTALLATION

ELECTRONIC CONTROL MODULE (ECM)
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.

PROGRAMMABLE READ ONLY MEMORY

Removal

1) Remove ECM. Remove sheet metal screw
holding access cover closed and remove acccess cover.
Place blade of small, flat screwdriver at PROM carrier
reference end between edge of opening in case and
underside of protruding lip of carrier. Pry up side of carrier
as far as possible.

2) Repeat procedure on other reference end
lip. Grasp carrier with thumb and forefinger. Gently rock
carrier from side to side while applying upward force and
remove PROM.

Installation

1) Before installing new PROM, ensure part
number agrees with removed PROM. Molded “half-round”
depression of PROM must be installed at same end as
“squared-off” symmetrical end of carrier. Make sure that
PROM is centered in carrier.

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
while pressing down on body of PROM with narrow, blunt
tool. Squarely seat PROM in socket by alternately
pressing down on either end of PROM.
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Fig. 5: Replacing PROM in Electronic Control Module
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PROM must be installed properly. If ignition is turned on
with PROM installed incorrectly, the PROM will be de-
stroyed.

3) Replace access cover and install ECM.
Reconnect electrical 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 installed backwards, has bent pins, or is
defective. Remove ECM and fully seat PROM. If pins are
bent, remove PROM, straighten pins and reinstall. If pins
break or crack during straightening process, replace
PROM. If PROM is installed backwards, it must be
replaced.

OXYGEN SENSOR

Removal

Raise and support vehicle as needed. Discon-
nect electrical connector at harness. Spray threads of
oxygen sensor with penetrating oil and allow to soak for 5
minutes. Carefully remove oxygen sensor.
NOTE: Oxygen sensor may be difficult to remove
with engine temperature below 120°F (50°C).
DO NOT use excessive force to remove
sensor as damage to threads in exhaust
manifold may result.

Installation

Install new oxygen sensor and torque to 30 ft.
Ibs. (41 N.m). When installing sensor, do not remove anti-
seize compound from threads or add any type of sealant.
Reconnect electrical connector. Ensure oxygen sensor
boot is %" away from wrench fitting of sensor.
NOTE: Never attempt to reinstall a used oxygen
sensor. Reinstallation of sensor without spe-
cial glass bead thread coating can destroy
complete exhaust system.

THROTTLE POSITION SENSOR (TPS)

TPS is serviced with carburetor. Carburetor
removal is required to service sensor.
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VACUUM SENSOR

Removal & Instaliation

Vacuum sensor is located on left inner fender
panel in engine compartment. Locate sensor. Remove
connector and ground strap. Remove mounting screws
and sensor. To install sensor, reverse removal procedure
and reconnect ground strap (if equipped).

COOLANT TEMPERATURE SENSOR

Removal & Installation

Drain radiator until coolant level is below
sensor. Disconnect electrical connector from sensor and
remove sensor from block. Reverse removal procedure to
install.

VEHICLE SPEED SENSOR (VSS)

Removal & Installation

Remove speedometer cluster and disconnect
VSS connector. Remove mounting hardware and 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.
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