1982 Computerized Engine Controlsie-1s

GENERAL MOTORS DFI CONTROL SYSTEM

Cadillac
4.1L (250") V8

DESCRIPTION

The Digital Fuel Injection system (DFI) is an advanced speed
density system that combines engine control, fuel metering and
emission monitoring into a computer-controlled system. The
Electronic Control Module (ECM) is the "brain” of the DFI
system. The ECM is a digital electronic computer which receives
and processes engine data, computes and interprets engine in-
formation and signals operational instructions to various com-
ponents to provide fuel efficient operation of engine with
reduced exhaust emissions.

OPERATION

The DFI system consists of the following major sub-assemblies:
Fuel delivery, air induction, data sensors, Electronic Control
Module (ECM), Electronic Spark Timing (EST), Idle Speed Con-
trol  (ISC), emission controls, closed loop fuel control,
diagnostic system, cruise control, torque converter clutch and
catalytic converter.
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Fig. 1 Diagram of DFI Components

FUEL DELIVERY

(integral part of fuel sending unit), fuel filter, fuel pressure
regulator, fuel injectors and fuel lines. Fuel is supplied to
engine through 2 electronically pulsed (timed) injector valves
located in throttle body on top of intake manifold. The ECM
controls amount of fuel metered through injectors based upon
engine demand and efficiency information.
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AIR INDUCTION

The air induction system consists of throttle body and intake
manifold. Air for combustion enters throttle body and is dis-
tributed to each cylinder through intake manifold. Throttle
body contains special distribution skirt below each injector to
improve fuel distribution. Air flow rate is controlled by throttle
valves which are connected to accelerator linkage. Idle speed
is determined by position of throttle valves and is controlled by
Idle Speed Control (ISC).

DATA SENSORS

Each sensor furnishes electronic impulses to ECM. The ECM
computes spark timing and fuel delivery rate necessary to
maintain desired air/fuel mixture, thus controlling amount of
fuel delivered to engine. Data sensors are interrelated to each
other as illustrated in Fig. 1. Operation of each sensor is as
follows:

Manifold Air Temperature (MAT) — This sensor is mounted
in intake manifold directly in front of throttle body. The MAT
sensor measures air/fuel mixture temperature in intake
manifold. Sensor resistance changes as air temperature
changes. The ECM receives this change in signal and adjusts in-
jector pulse accordingly. Low temperature produces high re-
sistance.

Coolant Temperature Sensor (CTS) — The CTS is located in
the left front corner of the intake manifold. This sensor
provides information to ECM for fuel enrichment, ignition tim-
ing, EGR operation, canister purge control, air management,
early fuel evaporization control and closed loop fuel control.

Manifold Absolute Pressure (MAP) — The MAP sensor is
mounted under instrument panel near right side A/C outlet. A
hose from throttle body to MAP sensor provides vacuum signal.
Sensor monitors changes in intake manifold pressure which
result from engine load, speed and barometric pressure varia-
tions. As intake manifold pressure increases, additional fuel is
required by engine. The MAP sends this information to ECM
and ECM increases injector pulse width (time injector is open).
As pressure decreases, pulse width is decreased.

Barometric Pressure Sensor (BARO) — The BARO sensor is
mounted on MAP sensor bracket. This sensor measures ambient
or barometric pressures and signals ECM on pressure changes
due to altitude and/or weather.

Throttle Position Sensor (TPS) — The TPS sensor is mounted
on side of throttle body and connected directly to throttle
shaft. This unit senses throttle movement and position of throt-
tle, then transmits appropriate electrical signals to ECM. The
ECM processes these signals to operate the ISC and to supply
fuel enrichment.

Vehicle Speed Sensor — Vehicle speed sensor informs ECM
of vehicle speed. Speed sensor produces a weak signal which is
amplified by a buffer amplifier. Speed sensor and buffer am-
plifier are mounted behind speedometer cluster. The ECM uses
vehicle speed signals for logic required to operate fuel
economy data panel, integral cruise control and ISC.

Oxygen Sensor — Oxygen sensor used in DFl system is a
closed end Zirconia sensor placed in exhaust gas stream. This
sensor produces a very weak voltage which varies with oxygen
content of exhaust gases. As oxygen content of exhaust gases
increases, a leaner mixture is indicated by low voltage output.
As oxygen content decreases, a richer mixture is indicated by
higher voltage output. The ECM corrects air/fuel ratio ac-
cording to signals received from oxygen sensor.
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— No attempt should be made to measure oxygen sen-
sor voltage output. Current drain of conventional voltmeter
could permanently damage sensor, shift sensor calibration
range and/or render sensor unusable. Do not connect jumper
wire, test leads or other electrical connectors to sensor.

Engine Speed Sensor — The engine speed sensor signal
comes from 7 terminal HEl module in distributor. Pulses from
distributor are sent to ECM where time between pulses is used
to calculate engine speed. The ECM adds spark advance
modifications to signal ond sends this signal back to
distributor.

ELECTRONIC CONTROL MODULE (ECM)

The ECM monitors and controls all DFI system functions. The
ECM consists of input/output devices, Central Processing Unit
(CPU), power supply and memories. A brief description and
operation of each component 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 controls, closed loop
fuel control, cruise control, diagnostic system and modulated
displacement.

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

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

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

® Random Access Memory (RAM) — This memory is the
scratch pad for the CPU. Information can be read into or
out of RAM memory; similar to a calculator. Data sensor in-
formation, 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 consists of 2 units which is factory-programmed in-
formation containing engine calibration data for each
engine, transmission, body and rear axle ratio application.
The PROM's are easily replaced when defective. If battery
voltage is lost, PROM information will be retained.

ELECTRONIC SPARK TIMING (EST)

The EST system consists of ECM and modified HE! distributor
with 7 terminal HEl module. The HEI distributor communicates
to ECM through a 4 terminal connector which contains 4 cir-
cuits: 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 HEIl by-pass line is O volts
(engine cranking), HEl module switches to by-pass circuit. In
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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 HEI reference line
and engine operating conditions through data sensors. From
these parameters, 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 changes throt-
tle valve angle (in idle position), according to commands from
ECM. This function is by-passed when throttle is opened
enough to bring TPS off its idle circuit. When engine is cold,
ECM holds throttle valve open for longer period of time to
provide faster warm-up. The ISC is located on side of throttle
body.

EMISSION CONTROLS

The ECM controls operation of EGR system, AIR management
system and canister purge control operation. Description of
each system is as follows:

o EGR System — Signals received from coolant sensor
provides ECM with engine temperature. When engine is
cold, ported vacuum to EGR is closed with a solenoid valve.
When engine is warm, solenoid valve is opened and EGR is
allowed.

¢ AIR Management System — This system is controlled in a
similar manner to that of the EGR system. When engine is
cold, ECM energizes an AIR control solenoid which allows
air to flow to AIR switching valve. The switching valve is
energized by ECM to direct air to exhaust ports to aid in
quickly raising temperature of oxygen sensor to 600°F.
When engine is warm or in closed loop operation, ECM de-
energizes AIR switching valve and air is sent directly to
catalytic converter to assist in oxidation of HC and CO. If
air control valve detects rapid increase in manifold vacuum
(deceleration), certain operating modes or ECM detects any
failure in system; air is diverted to air cleaner or dumped to
atmosphere.

o Canister Purge Control Operation — Vacuum to canister
purge control valve is controlled by ECM with a solenoid
valve. When engine is in open loop operation, solenoid
valve is energized and vacuum is blocked to purge valve.
When system is in closed loop operation, solenoid valve is
de-energized and vacuum can be applied to purge valve to
draw collected vapors to intake manifold.

CLOSED LOOP FUEL CONTROL

Closed loop fuel control maintains an air/fuel ratio of 14.7:1.
Oxygen sensor monitors oxygen content of exhaust gases,
sends information to ECM. The ECM then corrects air/fuel mix-
ture for deviations from ideal ratio. '

CRUISE CONTROL

The ECM receives input signals from cruise control engagement
switches, instrument panel switch, brake release switch, drive
switch and speed sensor. The ECM processes cruise control in-
puts together with DFl engine control inputs and transmits com-
mand signals to vacuum control solenoid valve and power unit
solenoid valve to control vehicle speed.
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DIAGNOSTIC SYSTEM

The ECM of the DFI control system has a built-in diagnostic
system to constantly monitor engine/vehicle performance and
operation. The diagnostic system consists of 4 tests: Engine
malfunction tests, switch tests, engine data displays and output
cycling tests. Description of each test is as follows:

Engine Malfunction Test — This test is constantly performed
by ECM to detect system failures or malfunctions. When a
malfunction occurs, ECM will light the amber "CHECK
ENGINE" lamp located in right hand information center. When
a malfunction occurs and lamp is turned on, a corresponding
trouble code is stored in ECM memory. Malfunctions are recor-
ded 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.

® “Intermittent failures” cause "CHECK ENGINE” lamp to
flicker or go out after malfunction clears. “Intermittent
tailures” 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 sen-
sor malfunction does not recur within 20 ignition cycles,
related trouble code will be erased from ECM memory.

Switch Tests — This series of tests checks operation of various
switches which provide inputs to ECM. During this operation,
specific switches are cycled and ECM analyzes the action to
determine if switches are operating properly.

Engine Data Displays — This is a series of checks which dis-
play important engine data information. This information may
then be compared to that information received from a
properly operating engine for analysis.

Output Cycling Tests — This series of tests cause ECM to cy-
cle various output signals on and off. During this test, opera-
tion of engine control solenoids and lamps may be checked by
using command signals from ECM.

As a lamp and system check, "CHECK ENGINE" lamp should
glow when ignition is turned on and go out after 1-4 seconds
after engine has started. If not, ECM has detected fault in
system.

— The 4 tests which comprise the diagnostic system
should be performed in the sequence given to diagnose any
failure in the shortest period of time.

TORQUE CONVERTER CLUTCH (TCC)

Torque converter clutch is controlled by ECM via an electrical
solenoid mounted in the transmission. At a specific speed, the
ECM energizes the solenoid and the torque converter is
mechanically coupled to the engine. Under specific operating
conditions (when normal fluid coupling is required) the
solenoid is de-energized.

CATALYTIC CONVERTER

Proper emission control is accomplished with a special 3-way
catalytic converter; that is, it converts all 3 major pollutants
(HC, CO and NOx). The converter contains pellets coated with
platinum and palladium (California vehicles have additional
coating of rodium).
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The 3-way catalytic converter used in the DFI system is a dual-
bed converter. The "upstream” section of the converter con-
tains a reducing/oxidizing bed to reduce NOx while at the
same time oxidizing HC and CO. An air supply pipe from the
AIR pump introduces an extra amount of air between the dual
beds (during closed loop mode), so the second bed can oxidize
any remaining HC and CO with a high conversion efficiency to
minimize overall emissions.

DIAGNOSIS & TESTING

The ECM stores component failure information for DFI system
under a related trouble code which can be recalled for
diagnosis and repair. When recalled, these codes will be dis-
played on Electronic Climate Control (ECC) panel starting with
lowest numbered code. Only codes in which a related malfunc-
tion has occurred will be displayed. When system is displaying
in diagnostic mode, Fuel Data panel will show no readings.

Entering Diagnostic Mode — Turn ignition on. Depress "OFF”
and "WARMER” buttons on ECC panel simultaneously and
hold buttons until ".." appears on digital display panel.
Release buttons and code ”"—1.8.8" should appear indicating
beginning of diagnostic readout. Trouble codes will be dis-
played beginning with the lowest numbered code. If no codes
are stored, "—1.8.8" will appear for longer period of time,
then code ".7.0" will appear. See Fig. 2.

— Trouble code ".7.0” is a decision point. When this
code is displayed, either select diagnostic feature (switch test,
engine data display, output cycling test or fixed spark mode),
exit diagnostic mode, or clear codes and then exit diagnostic
mode.

OUTSIDE TEMP

—l’. 58 0 ]

(C (=]
COOLER ELECTRONIC CLIMATE CONTROL
= ——AUTO

Lo HI @ @

Fig. 2 Trouble Code "—1.8.8" Displayed on Electronic
Climate Control (ECC) Panel

Clearing Trouble Codes — Trouble codes stored in ECM
memory may be cleared (erased) by entering diagnostic mode
and then depressing "OFF” and "HI” buttons at the same time.
Hold buttons until ”.0.0" is displayed. Release buttons and
code ".7.0" should appear.

Exiting Diagnostic Mode — Depress any ECC function keys
except "LO" or "OUTSIDE TEMP”, or turn ignition switch "OFF”
for 10 seconds. This will take ECC panel out of diagnostic
mode, but will not clear any trouble codes. Original tem-
perature setting should appear on ECC panel.

— The terms "enter diagnostics” and "exit diagnostics”
will be used periodically throughout this section. Follow the
procedure for enfering 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
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used to analyze "intermittent failure” codes, except as noted
under Diagnostic Procedure. To determine "hard failure” codes
and "intermittent failure” codes, proceed as follows:

1) Enter diagnostics. ECC will display trouble codes beginning
with lowest numbered code. Each code will be displayed for 2
seconds until the highest code present has been displayed.
Then "—1.8.8" will appear.

PROGRAMMED ECM TROUBLE CODES
Code Circuit Affected
12 No tach signal.
13 Oxygen sensor not ready.
14 Shorted coolant sensor circuit.
15 Open coolant sensor circuit.
16 Generator voltage out of range.
18 Open crank signal circuit.
19 Shorted fuel pump circuit.
20 Open fuel pump circuit.
21 Shorted TPS circuit.
22 Open TPS circuit.
23 EST circuit problem in run mode.
24 Speed Sensor circuit.
25 EST circuit problem in bypass mode.
26 Shorted throttle switch circuit.
27 Open throttle switch circuit.
28 Open 4th gear circuit.
29 Shorted 4th gear circuit
30 ISC circuit.
31 Shorted MAP sensor circuit.
32 Open MAP sensor circuit.
33 MAP/BARO sensor correlation.
34 MAP signal too high.
35 Shorted BARO sensor circuit.
36 Open BARO sensor circuit.
37 Shorted MAT sensor circuit.
38 Open MAT sensor circuit.
39 TCC engagement.
44 Lean exhaust signal.
45 Rich exhaust signal.
51 PROM error.
52 ECM memory reset indicator.
60 Transmission not in "DRIVE”.
63 Car speed exceeds maximum limit.
64 Car exceeds maximum acceleration limit.
65 Coolant temperature exceeds maximum limit.
66 Engine RPM exceeds maximum limit.
67 Shorted "SET” or "RESUME” circuit.
7.0 System ready for further tests.
7.1 Cruise control brake circuit test.
7.2 Throttle switch circuit test.
7.3 Drive (ADL) circuit test,
7.4 Reverse circuit test.
7.5 Cruise ON/OFF circuit test.
7.6 SET/COAST circuit test.
7.7 RESUME/ACCELERATION circuit test.
7.8 INSTANT/AVERAGE circuit test.
7.9 RESET circuit test.
.8.0 A/C clutch circuit test.
—1.8.8 Display check.
9.0 System ready to display engine data.
9.5 System ready for output cycling or in
fixed spark mode.
9.6 Output cycling.
.0.0 All diagnostics complete.
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2) Display procedure will repeat twice. On the 3rd pass
through the display, “hard” failure codes ONLY, will be dis-
played. Any codes which appeared during the 1st and 2nd
passes but not during the 3rd, are intermittent failures. If no
codes are displayed during the 3rd pass, there are no "hard”
failures, and the "CHECK ENGINE" light should have been out
before entering diagnostics.

3) The 3rd pass ends with ”—1.8.8" display. When trouble
code sequence is completed, ”.7.0" will display. If a code "51”
is present, it must be diagnosed before further testing can be
begun. As long as "51" is displayed, no other diagnostic
features are possible.

4) Begin code diagnosis with the lowest code number unless
code "16" is present. Code "16” should always be diagnosed
first (except Code "51") since it may have an affect on setting
of other codes. If no trouble codes are present, ECC will dis-
play "—1.8.8" for 2 seconds and then ".7.0".

DIAGNOSTIC PROCEDURE

— If vehicle exhibits performance problems and no
codes are sef, refer to the performance charts. Components
recorded by trouble codes generally do not cause performance
problems when no codes are stored.

Engine Malfunction Test Procedure — 1) Enter diagnostics
and record stored trouble codes. Begin diagnosis with lowest
numbered code which is recorded. If codes "51" or "16” are
shown, begin diagnosis with code "51”, then proceed to code
16",

2) If "intermittent failures 13", 20", "33", "39", "44" or "45"
are displayed, use diagnostic chart for corresponding "hard
failure” code.

3) Code "51" (if detectable by ECM) indicates faulty PROM in-
stallation. Refer to TROUBLE CODE 51 in this article for
diagnosis of this code.

4) Code "63” indicates that cruise control was engaged and
vehicle speed exceeded maximum limit. Clear code and road
test vehicle.

5) Code "64" indicates that cruise control was engaged and
vehicle acceleration exceeded preset rate which was program-
med into ECM. This could be caused by icy or wet pavement.
Clear code and road test vehicle.

6) Code "65" indicates that cruise control was engaged and
coolant exceeded maximum temperature. Check cooling
system, clear codes and road test vehicle.

7) Code "66" indicates that cruise control was engaged and
engine speed exceeded maximum allowable limit. This code
can be caused by removing engine load (transmission in
neutral) when cruise control is engaged and operating. Clear
codes and road test vehicle.

— After diagnosing trouble codes; switch tests, engine
data displays and output cycling tests can be used to isolate
"intermittent failures”. DO NOT perform any adjustment or
repairs on any component until malfunction has been positively
located.

Switch Test Procedure — 1) Enter diagnostics and with code
».7.1" displayed, begin switch test procedure. To begin switch
test procedure, depress and release brake pedal. Code ".7.1"
should appear.
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— Each test action must be performed within 10
seconds after codes appear on display panel or ECM will store
code as failure and proceed to next code.

2) With code ".7.1” displayed, depress and release brake
pedal again. Code ".7.2" should appear. With code ”.7.2" dis-
played, depress throttle to an open position and release. Code
”.7.3" should appear.

3) With code ".7.3" displayed, shift transmission into drive
then back to neutral. Code ".7.4" should appear. With code
".7.4" displayed, shift transmission to reverse and back to
park. Code ".7.5" should appear.

4) With code ".7.5" displayed, switch cruise control on, then
off. Code ".7.6" should appear. With code ".7.6" displayed,
switch cruise control on, then depress and release ”Set/Coast”
button. Code ".7.7" should appear. With code ".7.7" dis-
played, switch cruise control on, then depress and release
"Resume/Acceleration” switch. Code ".7.8" should appear.

— To pass codes ".7.5", ".7.6" and ".7.7" on vehicles
without cruise control, allow codes to appear for 10 seconds
each and proceed with step 5). Codes will cycle through ECM
and be processed as failures.

5) With code ".7.8" displayed, depress and release
"INSTANT/AVERAGE" button on Fuel Data panel. Code ”.7.9"”
should appear. With Code ".7.9" displayed, depress and
release "RESET” button. Code ".8.0" should appear.

FUEL DATA

INSTANT RANGE
AVERAGE  RESET FUEL USED
lmmm' . [IT! [ ]

Fig. 3 Diagram of Fuel Data Panel With Blank
Display During Diagnostic Testing

6) With code ".8.0” displayed, depress and release "OUTSIDE
TEMP” button twice. This test checks ECM’s ability to recognize
and process air conditioning clutch signal. This test may re-
quire engine running with A/C operating in "Auto” mode with
temperature selection set at 60°F,

7) When switch tests are completed, ECM will display codes
which did not pass test. Each code will appear beginning with
lowest code. Codes will not disappear until affected switch cir-
cuit is repaired and retested. After switch tests are completed,
ECC will display code ”.0.0” and return to code ”.7.0". Code
".0.0" indicates all switch circuits are operating properly
(remember that ".0.0” will never be obtained on vehicles
without cruise control).

Engine Data Display Procedure — 1) Enter diagnostics and
with code ".7.0” displayed, press "RESET” button on Fuel Data
panel. Code ".9.0" should appear. If code ”.9.0” does not ap-
pear, refer to switch test code ”.7.9".

2) Engine data display shows values of 13 parameters
monitored by ECM. Parameter numbers (.0.1-.1.3) will be dis-
played for 1 second on ECC panel, followed by a numerical
value. The parameter value will be displayed for 9 seconds.
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Each parameter and value will be repeated until manually ad-
vanced to the next parameter.

3) To advance display, press "INSTANT/AVERAGE" button on
Fuel Data panel. To return to a previously displayed
parameter, press the "RESET” button on Fuel Data panel. After
last parameter is displayed, code ".9.5" should appear.
Engine data display may be cleared at any time by pressing
"OFF” and "HIGH" buttons on the ECC panel, simultaneously.
Code ".7.0" should appear.

4) Engine data display information can be used to compare in-
formation of engine to that of properly functioning engine for
diagnosis of malfunctions. Parameters read and values dis-
played are as follows:

® 0.1 — Throttle angle displayed in degrees.

® .0.2 — MAP value displayed in kilopascals (kPa).

® 0.3 — BARO value displayed in kPa.

e .0.4 — Coolant temperature in °C.

e 0.5 — Manitold air temperature in °C.

e 0.6 — Injector pulse width in milliseconds.

® 0.7 — Oxygen sensor voltage in volts.

® 0.8 — Spark advance in degrees.

® 0.9 — Ignition cycles since a trouble code was last set.

e 1.0 — Battery voltage in volts.

e 1.1 — Engine RPM divided by 10. Engine speed over
2000 RPM is displayed as "199” since this is the
highest number the ECC can display.

.

.2 — Vebhicle speed in MPH.
3 — PROM identification number. To ensure that the
correct PROMs are installed.

Output Cycling Tests Procedure — 1) Enter diagnostics and
with code ".7.0" displayed on ECC panel, depress "INSTANT/-
AVERAGE" button on Fuel Data panel. If code ".9.5” does not
appear, refer to switch test code”.7.8". Press "INSTANT/-
AVERAGE" button while parameter ”.1.3" of Engine Data Dis-

play appears.

2) The output cycling test turns ECM's outputs on and off. To
enter the output cycling tests, start engine. Turn engine off and
within 2 seconds, turn ignition on. Enter diagnostics and dis-
play code ".9.5" on ECC panel. Depress accelerator pedal and
release. Code ".9.6" should appear (if ".9.6" does not appear,
refer to switch test ”.7.2").

3) Turn cruise instrument panel switch on. Cruise control out-
puts will cycle. Output cycling will end automatically after 2
minutes. Display will switch from code ".9.6" to ".9.5". Ad-
ditional output cycling may be obtained by pressing and
releasing the throttle switch.

Fixed Spark Mode Procedure — 1) Purpose of test is to verify
proper adjustment of spark timing. Enter diagnostics and with
code ".7.0" displayed on ECC panel, depress "INSTANT/-
AVERAGE" button on Fuel Data panel. Code ".9.5" should
appear.

2) With engine at normal operating temperature, idling at less
than 900 RPM and transmission in "P” position, attach a timing
light and observe ignition timing. Under these conditions, and
with HE| operating properly (codes 23 and 25 not set), ignition
timing should be 20° £2° BTDC. If not, the base timing of 10°
BTDC should be adjusted accordingly.
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Chart
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No. 11b
No. 12
No. 13
No. 14
No. 15

PERFORMANCE CHARTS

Condition

No start or stall after start.

“Check Engine” light on - No codes set.
"Check Engine” light inoperative.

Fuel system diagnosis.

Poor performance.

Injector system diagnosis.

EGR diagnosis.

AIR management diagnosis.

Canister purge control diagnosis.

No cruise control.

Fuel Data display blank.

Fuel Data display incorrect (not blank).
Diagnostic display.

Improper idle speed.

Oxygen sensor test.

Improper coolant temperature operation.
TCC electrical test.

TROUBLE CODE CHARTS

TROUBLE CODE 13

.

.
.

TURN IGNITION ON, ENTER DIAGNOSTICS
AND DISPLAY ENGINE DATA PARAMETER
DISCONNECT OXYGEN SENSOR.

NOTE PARAMETER VALUE

07

[

]

LESS THAN
37 VOLTS

—

] .37 70 .57 VOLTS

GREATSR THAN
.67 VOLTS

l

CHECK CIRCUIT #412
FOR A SHORT TO GROUND
OR A SHORT TO CIRCUIT

JUMPER OXYGEN SENSOR
PINS TOGETHER ON ECM
SIDE AND NOTE PARA-
METER VALUE.

CHECK CIRCUIT #412 FOR
A SHORT TO VOLTAGE.

#3213,

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM.

1

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY
ECM.

[

LESS THAN
.05 VOLTS

q

GREATER THAN
.05 VOLTS

I

(CHART #14)

CHECK OXYGEN SENSOR

CHECK CIRCUITS #4172
AND #413 FOR AN OPEN.

|

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM.

LESS THAN
0.5 VOLTS

TROUBLE CODE 12

* DISCONNECT 4-WAY WEATHER.
PACK CONNECTOR AT DISTRI-
BUTOR

* MEASURE VOLTAGE AT
DISTRIBUTOR SIDE OF
PIN B WHILE CRANKING

1

GREATER THAN
2.0 VOLTS

ST 125,

* RECONNECT 4-WAY
DISTRIBUTOR CON.
NECTOR

REMOVE ONE SPARK
PLUG WIRE AND
INSTALL HEI TESTER

DOES TESTER SPARK
WHILE CRANKING?

* RECONNECT a.waY
DISTRIBUTOR CON-
NECTOR

DISCONNECT P.1

1BLUE} ECM CON.
NECTOR.

MEASURE VOLTAGE AT
DISTRIBUTOR SIDE OF
PIN 21 WHILE CRANKING

* RECONNECT 4-WAY
DISTRIBUTOR CON
NECTOR. *

REMOVE ONE SPARK
PLUG WIRE AND INSTALL
HE! TESTER §T-125
DOES TESTER SPARK
‘WHILE CRANKING?

) =]

CHECK CIRCUIT
#3430 FOR AN

OPEN OR A SHORT
TO GROUND IN DIS-
TRIBUTOR HARNESS

CHECK CIRCUIT
#430 FOR A SHORT
TO VOLTAGE IN
DISTRIBUTOR HAR.
NESS

CHECK HEl CHECK HE!
SYSTEM SYSTEM

I

IF OK.
REPLACE
HEI MODULE.

TROUBLE CODE 14

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.4
VERIFY FAILURE CONDITION - **SHORTED CIRCUIT"
READING WILL BE 142 TO 151 DEGREES CELSIUS.
DISCONNECT SENSOR CONNECTOR.
NOTE PARAMETER VALUE.

=

-

] -4070-35

|

B} |

1

-34 OR GREATER I

l

REPLACE COOLANT SENSOR

o TURN IGNITION OFF AND
DISCONNECT RED CONNECTOR
* TURN IGNITION ON. ENTER

IF OK. REPLACE
HEI MODULE.

i ]
LESS THAN 05710 GREATER THAN
0.5 VOLTS 2.0 VOLTS 2 0 VOLTS

| I I

REPAIR OPEN CHECK FOR

OR SHORT TO AN OPEN IN REPAIR SHORT

GROUND IN CIRCUIT 7O VOLTAGE IN

CIRCUIT #430 #a53 CIRCUIT #430
IF OK, CHECK

FOR A FAULTY
ECM CONNECTOR
OR FAULTY ECM

DIAGNO:!
ENGINE

STICS AND DISPLAY
PARAMETER 0.4

[

-40 TO -35

L

-34 OR GREATER

REPLACE ECM.

REPAIR CIRCUIT #410 FOR A
SHORT TO GROUND OR A SHORT
TO CIRCUITS #476 X & Y.
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1982 Computerized Engine Controlsie-is

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

MULTIPLE TROUBLE CODES

A-1 CONDITION: CODES 22, 32, AND 36 ALL STORED HARD.
CAUSE: LOSS OF "'5 VOLT REFERENCE'' VOLTAGE TO SENSORS.

CORRECTION

¢ VERIFY ‘“CAUSE’’ BY DISCONNECTING THE MAP, BARO AND TPS SENSOR CONNECTORS AND
MEASURING VOLTAGE BETWEEN CIRCUIT #474 AND GROUND ON EACH SENSOR HARNESS
CONNECTOR.

[
0 VOLTS
FOR ALL SENSORS

I

1

NOT O VOLTS
FOR ALL SENSORS

e CHECK FOR AN OPEN OR SHORT TO CAUSE NOT VERIFIED.

GROUND IN CIRCUIT #474 ’
; OLLOW DIAGNOSTIC PROCEDURE
* CHECK FOR A FAULTY ECM CONNECTOR IEOR INDIVIDUAL CODES.

OR FAULTY ECM.

A-2 CONDITION: CODE 15 STORED HARD ALONG WITH HARD CODE 21, 26 OR 33.
CAUSE: OPEN.IN "“SENSOR GROUND’’ TO SENSORS.

CORRECTION

e VERIFY ""CAUSE’’ BY DISCONNECTING THE COOLANT TEMP., TPS AND BARO SENSOR CONNECTORS AND MEASURING
THE VOLTAGE BETWEEN 12 VOLTS AND CIRCUIT #476-X ON EACH SENSOR HARNESS CONNECTOR.

]
I 1

0 VOLTS NOT O VOLTS
FOR ALL SENSORS FOR ALL SENSORS

e CHECK FOR AN OPEN IN CIRCUIT
#476-X.

e CHECK FOR A FAULTY ECM CONNECTOR
OR FAULTY ECM.

CAUSE NOT VERIFIED.
FOLLOW DIAGNOSTIC PROCEDURE
FOR INDIVIDUAL CODES.

A-3 CONDITION: CODE 38 STORED HARD ALONG WITH A HARD CODE 33, 34 OR A VERY LOW OUTSIDE TEMP DISPLAY.
CAUSE: OPEN IN ““SENSOR GROUND’' TO SENSORS.

CORRECTION

* VERIFY “"CAUSE’” BY DISCONNECTING THE MAT, MAP AND OUTSIDE TEMP SENSOR CONNECTORS AND MEASURING
THE VOLTAGE BETWEEN 12 VOLTS AND CIRCUIT #476-Y ON EACH SENSOR HARNESS CONNECTOR.

1

0 VOLTS
FOR ALL SENSORS

l

|
NOT O VOLTS
FOR ALL SENSORS

I

* CHECK FOR AN OPEN IN CIRCUIT
#476-Y.

e CHECK FOR A FAULTY ECM CONNECTOR
OR FAULTY ECM.

CAUSE NOT VERIFIED.
FOLLOW DIAGNOSTIC PROCEDURE
FOR INDIVIDUAL CODES.

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR STORED CODES AND VERIFY PROPER OPERATION.

Copyright (c) 2001 Mtchell Repair Information Conpany



11261 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 15

NOTE: If a hard code 21, 26 or 33 is stored along with a hard code 15,
follow chart A-2 in "MULTIPLE TROUBLE CODES” chart before using this

procedure.

* TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.4

* VERIFY FAILURE CONDITION - ““OPEN CIRCUIT""
READING WILL BE -40 TO -35 DEGREES CELSIUS.

* DISCONNECT SENSOR CONNECTOR AND JUMPER
HARNESS TERMINALS TOGETHER.

I

—

147 OR LESS

—J

=

= REMOVE JUMPER BETWEEN

TERMINALS.

¢ JUMPER THE INSIDE HARNESS

TERMINAL (CIRCUIT #410)
TO GROUND.
* NOTE PARAMETER VALUE.

1

148 7O 151

|

CHECK FOR FAULTY MATING
OF SENSOR TERMINALS OR

FOR A FAULTY COOLANT SENSOR.

TROUBLE CODE 16

ENGINE RUNNING.
CHECK VOLTAGE AT FUEL
PUMP FUSE WITH A
VOLTMETER TO GROUND.

VOLTAGE BETWEEN
10.5 AND 15.5 VOLTS

l
|

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

1
[

147 OR LESS

l

* REMOVE JUMPER
* BACK PROBE RED ECM

o NOTE PARAMETER VALUE

CONNECTOR PIN 20

WCIRCUIT 1101 WITH A
JUMPER 10 GROUND

148 70 1561

REPAIR OPEN IN CIR-
CUIT #476-X.

148 70 151
REPAIR OPEN IN CIR-
CUIT #410.

147 OR LESS

CHECK FOR A FAULTY
ECM CONNECTOR
OR FAULTY ECM.

TROUBLE CODE 18

bNECK FOR OPEN 3 AMP CRANK FUSE]

l

OPEN FUSE

FUSE OK

-

] L

|

VOLTAGE LESS THAN
10.5 VOLTS OR GREATER
THAN 15.5 VOLTS

|

REPAIR OR REPLACE
GENERATOR

TROUBLE CODE 19

.o

TURN IGNITION ON, ENTER DIAGNOSTICS,
AND DISPLAY ENGINE DATA PARAMETER 1.0
VERIFY FAILURE CONDITION - "'SHORTED CIRCUIT”
READING WILL BE GREATER THAN 11.0 VOLTS
DISCONNECT OIL. PRESSURE SWITCH CONNECTOR.
NOTE PARAMETER VALUE

T

GREATER THAN
THAN O VOLTS

* REMOVE FUEL PUMP RELAY
* NOTE PARAMETER VALUE

TEST FOR SHORT TO GROUND
IN CIRCUIT #6 BETWEEN FUSE
AND ECM CONNECTOR

REPLACE OIL PRESSURE
SWITCH

CHECK VOLTAGE AT CRANK
FUSE WHILE CRANKING

SHORT TO GROUND

CIRCUIT OK L

REPAIR SHORT AND
REPLACE FUSE

——

REPLACE FUSE
DRIVE CAR
RECHECK FUSE

1

12.0 VOLTS

12.0 VOLTS J l

O VOLTS j

) BACKPROBE ORN ECM
CONNECTOR PIN K
WHILE CRANKING

0 VOLTS

REPAIR OPEN
WIRE TO
IGNITION

SWITCH

CRT #6

L

REPLACE ECM REPAIR OPEN

FUSE OPEN |
I

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

T

[ mepaim as meQUIRED ]

oK

CIRCUIT IN CIRCUIT
#6 BETWEEN FUSE AND
ORN. ECM CONNECTOR

0 VOLTS

GREATER THAN
0 VOLTS

|

r

LIGHT GOES OFF
AFTER 2 SECONDS

LIGHT STAYS ON

= TURN IGNITION OFF
FOR 10 SECONDS.
PROBE FUEL PUMP
RELAY SOCKET
CAVITY #2 WITH
TEST LIGHT TO
GROUND.

* TURN IGNITION ON.

o TURN IGNITION DFF
DISCONNECT BLUE

ECM CONNECTOR
PROBE HARNESS PIN #16
WITH A VOLTMETER TO
GROUND

® TURN IGNITION ON

REPLACE FUEL
PUMP RELAY

TURN IGNITION OFF
DISCONNECT BLUE
ECM CONNECTOR
PROBE HARNESS PIN 45
WITH VOLTMETER TO
GROUND

TURN IGNITION ON

GREATER THAN
0 VOLTS

lj VOLTS J
[

CHECK FOR FAULTY
ECM CONNECTOR OR
FAULTY ECM

REPAIR SHORT TO
VOLTAGE IN CIRCUIT
#465

0 voLTS GREATER THAN
C VOLTS

CHECK FOR REPAIR SHORT
;3:’;“;‘;8’: TO VOLTAGE IN

IRCUIT #120
OR FAULTY g
ECM.
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1982 Computerized Engine Controlsie-1zz

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 20 TROUBLE CODE 20 (Cont.)

* DISCONNECT OiL PRESSURE SWITCH CONNECTOR T
I * WILL ENGINE START AND RUN J : ::,N:;,%G'QSTER
T DIAGNOSTICS AND
DISPLAY ENGINE

DATA PARAMETER .1.0
+ NOTE PARAMETER + RECONNECT OIL PRESSURE

VALUE SWITCH CONNECTOR.

l REMOVE FUEL PUMP RELAY.

CHECK 10 A
FUEL PUMP FUSE.

FUSE BLOWN

CONNECT A TEST LIGHT BETWEEN

CAVITY #4 (CIR. 120E} AND 12 VOLTS.
0 voLTS BATTERY TURN IGNITION ON, ENTER DIAGNOSTICS
VOLTAGE AND DISPLAY ENGINE DATA PARAMETER .1.0
© IGNITION OFF FOR 10 SEC. * NOTE PARAMETER VALUE.

SEE CODE
20 (CONTOI | |+ REMOVE FUEL PUMP RELAY CHECK CIRCUIT #120
« PROBE CAVITY #2 (CIR. 485} TO ECM FOR AN |
WITH A TEST LIGHT TO GROUND. OPEN
+ TURN IGNITION ON. MALFUNCTION
j NOT PRESENT 0o VOoLTS MORE THAN O VOLTS
AT THIS TIME
IF OK, CHECK FOR TREAT AS AN
A FAULTY ECM INTERMITTENT.
YGHT Fi
O LGHT 2 Stcons CONNECTOR OR FAULTY + DISCONNECT WEATHERPACK * PROBE CAVITY #1 (CIR. #120F)
£CM H WITH A TEST LIGHT TO 12 VOLTS
CONNECTOR AT FUEL TANK

* ALy AL FuEL PuMP « NOTE PARAMETER VALUE.
RELAY. WITH IGNITION ON,
* CHECK CiR. 465 FOR CONNECT A TEST
LIGHT BETWEEN

70 onoung, HORT CAVITY #) (CIR, 120F) [ l [ T l
TO GROUND. : NO LIGHT LGH
AND GROUND. ovoLTs MORE THAN
oLTS T T
1 | REPLACE FUEL l CONTINUE PROBING.
CiRcUIT & I B“CU” OR "ELAVJ 1 + CONTINUE PROBING. CHECK FOR A SHORT PUMP RELAY. | | = DISCONNECT OIL PRESSURE
RELAY OK DEFECTIVE + DISCONNECT OIL TO GROUND IN CIR SWITCH CONNECTOR.
T T [ LIGHT I [ NO uan PRESSURE SWITCH CUIT #120 FROM o QBSERVE TEST LIGHT.
CONNECTOA. 'WEATHERPACK CON-
CHECK FOR < REPAIR AS
FAULTY ECM REQUIRED. T 1 * NOTE PARAMETER NECTOR TO THE FUEL
CONNECTOR « F CIRCUIT WITH IGNITION ON, REPAIR OPEN VALUE PUMP.
0R FAULTY WAS SHORTED CONNECT A TEST IN CIRCUITS { NO LIGHT ] ' LIGHT ]
£CM TO GROUND, UIGHT BETWEEN 120F OR 3. T T
CHECK FOR CAVITIES #1
DAMAGED ECM ICIR. 120F) AND -~ REPLACE OIL REPAIR SHORT
= 45 (CIR. 497). ovouts MoRE THAN ey Cneu! PRESSURE TO GROUND IN
o voLTs DEFECTIVE ok
T SWITCH CIRCUIT #120F
1 I | I
REPAIR REPLACE INSPECT FUEL PUMP
SHORT TO OIL PRES- FOR A SHORT TO
GROUND IN SURE GROUND
WITH IGNITION ON, CONNECT A CHECK CIRCUIT 497 CIRCUIT SWITCH.
TEST LIGHT BETWEEN CAVITIES FOR AN OPEN #120 OR
#1 (CIA. 120F) AND #4 (CIR. 1208). 7120¢.

CIRCUIT OK CIRCUIT DEFECTIVE
LIGHT NO LIGHT

CHECK FOR FAULTY REPAIR AS
REQUIRED

ECM CONNECTOR
REPLACE FUEL PUMP RELAY | [REPAIR OPEN INCIF, 120E] | O rALLTY ot

TROUBLE CODE 21 TROUBLE CODE 22

NOTE: If hard codes 32 and 36 are stored along with o hard code 22,
follow chart A-1 in "MULTIPLE TROUBLE CODES” chart betore using this

NOTE: If a hard code 15 is stored along with a hard code 21, follow chart procedure.

A-2 in "MULTIPLE TROUBLE CODES” chart before using this procedure.

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.1

VERIFY FAILURE CONDITION - ""OPEN CIRCUIT""
READING WILL BE -10 TO -6 DEGREES AT PART
THROTTLE.

DISCONNECT TPS CONNECTOR AND JUMPER PIN A

.
-

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.1 :‘JCOIF;’E%:R‘A“D\LZ‘)I':RO\IPIA’\:.SE(.CIRCUIT e
VERIFY FAILURE CONDITION - “'SHORTED CIRCUIT""

READING WILL BE GREATER THAN 77 DEGREES AT I

PART THROTTLE.

DISCONNECT TPS CONNECTOR.
NOTE PARAMETER VALUE. 86 OR LESS 87 TO 90

.o

l * REMOVE JUMPER. CHECK FOR FAULTY MATING
[ J e CONNECT A VOLTMETER OF SENSOR TERMINALS OR
BETWEEN PIN C AND FOR A FAULTY TPS.
[ -10T0 -7 1 ( -6 OR GREATER 1 GROUND.

| [

* CONNECT A VOLTMETER

o TURN IGNITION OFF AND

BETWEEN PIN B (CIR- DISCONNECT RED ECM

CUIT #476-X) AND PIN C connecron oM ;2;‘::‘;; Aot REPAIR OPEN IN
(CIRCUIT #474) IN + TURN IGNITION ON. ENTER E CIRCUIT #474.
HARNESS CONNECTOR. DIAGNOSTICS AND DISPLAY PIN A AND PIN C.

ENGINE DATA PARAMETER 0.1

CHECK CIR-
0 VOLTS 5 VOLTS CUIT #417 * JUMPER BLUE ECM
T l [ ot07 ] [sorcreaten] FOR A SHOAT RED ECM COWEGTOR PIN 4
0 .
L OR A SHORT NOTE PARAMETER VALUE
REPAIR OPEN IN CHECK FOR FAULTY TO CIRCUITS
CIRCUIT #476-X. MATING OF SENSOR REPAIR SHORT I REPLACE ECM. ] #4TE X & Y. i
TERMINALS OR FOR TO VOLTAGE ON -
AFAULTY TPS. CIRCUIT #417. L 87 10 90 86 OR LESS
CHECK FOR
: A FAULTY REPAIR CIRCUIT CHECK FOR A FAULTY
ECM CON- #417 FOR AN ECM CONNECTOR OR
NECTOR OR OPEN. FAULTY ECM.
FAULTY ECM.
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w1261 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 23 TROUBLE CODE 24

LIFT ONE DRIVE WHEEL OF CAR.

BACK PROBE ORANGE ECM CONNECTOR
PIN 2 CIRCUIT #961 WITH VOLTMETER
TO GROUND.

IGNITION ON,

GEARSHIFT IN NEUTRAL.

* ROTATE DRIVE WHEEL MANUALLY.

{
NO VOLTAGE VARIATION

YES

.

Fs CODE 25 ALSO SEY AS A HARD cons’_l - OPEN SET TIMING CONNECTOR

* CRANK ENGINE FOR 5 SECONDS

NO START STARTS AND

VOLTAGE VARIES FROM
.6 TO 11 VOLTS

REPAIR

RUNS
Cooe 25 * DISCONNECT BUFFER AMPLIFIER
WAS CODE 12 SET CHECK FOR A SHORT CONNECTOR. « ROAD TEST VEHICLE AT 55 MPH IN

* START ENGINE. TO GRQUND N EST * {GNITION ON. FOURTH GEAR.
* BACKPROBE “"SET TIMING™ CIRCUIT 423 * PROBE PIN A (CIRCUIT #961) * ENTER DIAGNOSTICS. IS CODE 24

CONNECTOR WITH A VOLTMETER OF HARNESS CONNECTOR (ECM STILL STORED HARD?

TO GROUND

oG \F OK CHECK FOR SIDE) WITH A VOLTMETER TO
A FAULTY ECM CON GROUND.

NECTOR OR FAULTY
ECM

Rl
MORE LESS o
THAN 2.5V THAN 2.5V 10 TO 12 VOLTS

MALFUNCTION NOT
PRESENT AT THIS

CHECK FOR AN OPEN IN CHECK CIRCUIT #961 PROBE PIN C CIRCUIT #638 OF TIME. TREAT AS
BYPASS" CIRCUIT 462 * OPEN “SET FOR AN OPEN OR SHORT HARNESS CONNECTOR AN INTERMITTENT

BETWEEN “SET TIMING TIMING™ CON FOLLOW CHART #1  'NO START TO GROUND WITH VOLTMETER TO GROUND.

CONNECTOR AND HEI NECTOR OR STALL AFTER START

MODULE * WITH ENGINE

RUNNING, PROBE CHECK FOR FAULTY ECM 12 voLTS 0 vOLTS
ECM SIDE OF CON CONNECTOR OR FAULTY ECM.
NECTOR WITH A

if OK. CHECK FOR A

FAULTY HEI MODULE VOLTMETER TO PROBE BETWEEN CHECK 10A IGNI-
CONNECTOR OR FAULTY GROUND HARNESS PINS 8 AND TION FUSE IN MINI-
HEI MODULE C WITHAVOLTMETER. FUSE PANEL

MORE THAN L(ESS THAN CovT] 12V FUSE OK
[Foseor]
REPAIR OPEN IN| [+ RECONNECT BUFFER

CHECK FOR A SHORT WITH ENGINE RUNNING _‘ CIRCUIT #450. AMPLIFIER REPAIR SHORT REPAIR OPEN
TO GROUND IN CIR BACKPROBE PIN 21 OF + BACK PROBE SPEED YO GROUND IN N CIRCUIT
CUIT 462 BETWEEN RED ECM CONNECTOR SENSOR HARNESS CIRCUIT #639. #839.

SET TIMING™ CON WITH A VOLTMETER TO

CONNECTOR PIN G
NECTOR AND HE( GROUND MORE THAN LESS THAN
' 2 WITH A VOLTMETER. T
MODULE 2 5V 5V
T © MANUALLY TURN SPEEDO. [4706 voLTs] [[ovoits]

I

I
BACK PROBE SPEED SENSOR REPLACE BUFFER
HARNESS CONNECTOR PIN E. AMPLIFIER.

————

VOLTAGE VARIES FROM NO VOLTAGE VARIAYIONJ
0705 VOLTS

CHECK CIRCUIT
282 FOR A SHORT
TO GROUND.

IF OK, CHECK FOR

A FAULTY HEI
MODULE CONNECTOR
OR FAULTY HE}

REPAIR OPEN
IN CIRCUIT 462

MODULE
BACK PROBE SPEEDO SENSOR
IF OK. CHECK FOR A REPLACE BUFFER _ VOLTS LESS THAN
FAULTY ECM CONNECTOR HARNESS CONNECTOR PIN F. PIN F VOLTS SAME AS PIN F
OR FAULTY ECM ‘[ l
l CHECK FOR A FAULTY SPEED SENSOR. | [REPLACE BUFFER ampuirien]
NOTE: If a hard code 15 is stored along with a hard code 26, follow chart
A-2 in "MULTIPLE TROUBLE CODES" chart before using this procedure.
iy TN ek FOR 10 SECONDS « TURN IGNITION ON AND ENTER DIAGNOSTICS.
* BACK PROBE “SET TIMING' CONNECTOR o OBSERVE “THROTTLE SWITCH'* STATUS LIGHT
WITH A VOLTMETER TO GROUND ABOVE “'LO" BUTTON ON ECC CONTROL HEAD.
= DOES LIGHT GO OFF UPON APPLICATION OF
T THROTTLE?
l I 1
R '« TURN IGNITION OFF
e nDBING THE *SET « DISCONNECT BLUE ECM CONNECTOR [ STATUS UaHT 1 l T
+ DISCONNECT 4 WAY WEATHERPACK AND TURN IGNITION ON PROBE GO=S OF

EST PIN 13 WITH AN OHMETER

CONNECTOR AT DISTRIBUTOR TO GROUND (CIRCUIT 423)

CHECK FOR A BINDING FOLLOW DIAGNOSTIC DECISION
TPS. TREE FOR CODE 72

;E:s THAN MORE THAN LESS THAN I
2
5V 500 OHMS 500 OHMS [ CHECK TPS AND ISC ADJUSTMENTS. |
CHECK FOR A SHORT * CONTINUE PROBING CHECK FOR AN CHECK FOR A l
TO VOLTAGE IN "BYPASS " THE SET TIMING OPEN IN “'€ST" SHORT TO GROUND * TURN IGNITION ON, ENTER DIAGNOSTICS
CIRCUIT 462 BETWEEN CONNECTOR CIRCUIT 423 N “EST" CIRCUIT AND DISPLAY ENGINE DATA PARAMETER .0.1
r:;::;f::;g&gow[cmn * DISCONNECT RED #423 : \s':':: Zm::nf:a"mm Gsﬂffrcz: THAN
ECM CONNECTOR €D
T | 13 DEGREES AT CLOSED THROTTLE.
* DISCONNECT TPS CONNECTOR AND
IF OK. CHECK FOR CHECK FOR A CHECK FOR A NOTE PARAMETER VALUE.
A FAULTY HEl FAULTY HE) MODULE FAULTY ECM 1
MODULE CONNECTOR CONNECTOR OR CONNECTOR OR
OR FAULTY HE) FAULTY HEI MODULE FAULTY ECM { 1
MODULE [ 1070 -7 ] C -6 OR GREATER i

* TURN IGNITION OFF AND
DISCONNECT RED ECM
CONNECTOR

® TURN IGNITION ON. ENTER
DIAGNOSTICS AND DISPLAY

* CONNECT A VOLTMETER
BETWEEN PIN B (CIR-
CUIT #478-X) AND
PIN C (CIRCUIT #474)

CHECK FOR A REPAIR SHORT w NESS C ECTOR. ENGINE DATA PARAMETER 0.1
FAULTY ECM TO VOLTAGE IN
CONNECTOR OR BYPASS CIRCUIT
FAULTY ECM 462
I 0 VOLTS J L 5 VOLTS J -10 70 -7 -6 OR GREATER
REPAIR OPEN CHECK FOR FAULTY REPAIR SHORT REPLACE ECM.
IN CIRCUIT MATING OF SENSOR 7O VOLTAGE ON
s4768.x. TERMINALS OR FOR CIRCUIT #417
A FAULTY TPS.
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1982 Computerized Engine Controlsie-izs

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 27 TROUBLE CODE 28

* PROBE PIN B OF HARNESS (CIRCUIT 438)
WITH A JUMPER TO GROUNO.

* TURN IGNITION ON AND ENTER DIAGNOSTICS.

* OBSERVE 4TH GEAR STATUS LIGHT ABOVE

W BUTTON.
« TURN IGNITION ON AND ENTER DIAGNOSTICS. 1
¢ OBSERVE ""THROTTLE SWITCH" STATUS LIGHT pemcs
ABOVE *“LO" BUTTON ON ECC CONTROL HEAD. T N
« DOES LIGHT COME ON AS THE THROTTLE IS
RELEASED? PROBE PIN B AT TRANSMISSION * BACKPROBE PIN 6 OF P 2
WITH A TEST LIGHY TO 12V. ECM CONNECTOR (CIRCUIT 438)
OBSERVE TEST LIGHT WITH A JUMPER TO GROUND.
r * OBSERVE 4TH GEAR STATUS LIGHT
STATUS LIGHT STATUS LIGHT
COMES ON REMAINS OFF * START ENGINE » REMOVE
AND PUT CAR Ol PAN.
N REVERSE. . GEAR
| * OBSEAVE TEST ;usostv:;"mtcn CHECK FOR A
© WITH STATUS LIGHT ON, * FOLLOW DIAGNOSTIC LIGHT. CONNECTOR IN CIRCUIT 4 FanTYEH |
EXIT DIAGNOSTICS. DECISION TREE FOR e FAULTY ECM.
* DOES CODE 27 REMAIN AS CODE 72. WATH TEST LIGHT
A HARD CODE? LIGHT LIGHT TO 12V
GOES STAYS
] out ON
T ] [over]
r ] e RECONNECT
TRANSMISSION|
CODE 27 REMAINS CODE 27 NO LONGER A ol COMNECTOR nepam oA
AS A HARD CODE HARD CODE (INTERMITTENT) 4TH GEAR > WITH ENGINE ot PRESSURE
OlL PRES. PUNNING AND BETWEI SWITCH.
SURE CHECH N REVERSE. e '
i ENTER DIAG ATH GEAR
ISSION| PRESSURE
L_RepLACEECM. | MALFUNCTION NOT PRESENT alsaalll | Y Swnrch M0
OPERATION STATUS LIGHT TRANSMISSION
AT THIS TIME. TREAT AS ow on? CONNECTOR
AN INTERMITTENT.
REPAIR OPEN W MALFUNCTION
CIRCUIT #438 AT NOT PRESENT
THE TRANSMISSION AT THIS TivE
CONNECTOR TREAT AS AN
INTERMATTENT

TROUBLE CODE 29 TROUBLE CODE 30

* DISCONNECT TRANSMISSION CONNECTOR.

* TURN IGNITION ON AND ENTER DIAGNOSTICS.

* OBSERVE 4TH GEAR STATUS LIGHT ABOVE
““HI” BUTTON ON ECC CONTROL HEAD.

'
FAILS
STATUS STATUS PASSED &
LIGHT OFF LIGHT ON
SELECT OUTPUT CYCLING TREE FOR COOE 72
# TURN IGNITION OFF AND DISCONNECT + RECONNECT TRANSMISSION CON- CODE 96
RED ECM CONNECTOR NECTOR. + DOES ISC MOTOR EXTEND
= TURN IGNITION ON. ENTER DIAGNOSTICS * ROAD TEST TO VERIFY 4TH GEAR AND RETRACT
AND OBSERVE 4TH GEAR STATUS LIGHT OPERATION (COUNT NUMBER OF SHIFTS).

CHECK FOR BINDING
OR MISADJUSTED TPS

NO 4TH GEAR 4TH GEAR
STATUS I ] l I
LIGHT OFF OPERAlTION OPEI;ATION

CHECK FOR PROPER 15C
CORRECT CAUSE OF ¢ WHLLEIN 4TH THROTTLE LINKAGE MOTOR ADJUSTMENT (PLUNGER
REPLACE REPAIR SHORT TO NO 4TH GEAR OPERA- GEAR, ENTER SHOULD NOT RACHET AT
ECM. ‘GROUND IN CIRCUIT TION. CHECK TRANS- DIAGNOSTICS. * DISCONNECT ISC CONNECTOR IGNITION OFF1
#438. MISSION FOR PROPER * 1S 4TH GEAR AND JUMPER HARNESS PINS A [
OPERATION STATUS LIGHT AND B TOGETHER
NOW ON? * WHILE IN QUTPUT CYCLING. * TURN IGNITION OFF FOR 10 SECONDS
CONNECT A TEST LIGHT + TURN IGNITION ON FOR 5 SECONDS
BETWEEN PIN D AND GROUND + START ENGINE. LET IDLE FOR 20 SECONDS
m YES AND ENTER DIAGNOSTICS
+ 1S CODE 30 STiLL STORED AS A HARD
CODE>
TIGHT FLASHES
¢ REMOVE TRANS- MALFUNCTION NOT
:‘:f‘s'o“ o PRESENT AT THIS
* REMOVE 4TH I‘: ‘E,"T::,:‘YT&SNT Eg:c:fg;csz” #zs = WHILE IN OUTPUT P I [ o l
GEAR PRESSURE CYCLING. CONNECT
SWITCH CON- A TEST LIGHT I T
TWEEN PIN C AND
. ;‘Egmg'mnou Ziuifo ¢ SUBSTITUTE ECM MALFUNCTION NOT
AND RETEST FOR PRESENT AT THIS
ON AND ENTER HECK CIACUIT 2426 CODE 30 TIME TREAT AS
g:“a:e:’r‘lg’s‘. FOR AN OPEN NO LIGHT AN INTERMITTENT
. (SEE* NOTE ON
GEAR STATUS ' CHECK CIRCUITS #425 AND INTERMITTENTS
LIGHT. #426 FOR SHORTS TQ GROUND
OR FOR A SHORT BETWEEN THE EVERY 3 SECONDS
TWO CIRCUITS

CHECK FOR FAULTY MATING OF
ISC TERMINALS OR FOR A FAULTY
iSC MOTOR

STATUS STATUS * WAS A SHORT FOUND?
LIGHT ON LIGHT OFF

CHECK FOR A FAULTY ECM

CHECK FOR FAULTY REPAIR SHORT TO GROUND REPAIR SHORT AND THEN DETERMINE
PRESSURE SWITCH IN WIRE BETWEEN 4TH F ECM WAS DAMAGED BY SHOAT
CONNECTOR OR GEAR PRESSURE SWITCH

FAULTY PRESSURE AND TRANSMISSION CON-

SWITCH, NECTOR.
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1e-130] 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 31

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.2.

VERIFY FAILURE CONDITION - ““SHORTED CIRCUIT"
READING WILL BE 106 TO 108 KILOPASCALS.
DISCONNECT SENSOR CONNECTOR.

NOTE PARAMETER VALUE.

l
I |

14TO 16 l 17 OR GREATER _\

| [

l REPLACE MAP SENSOR. ] [ CHECK CIRCUIT #432 FOR A

—_—

SHORT TO VOLTAGE.

l

CHECK FOR A FAULTY ECM
CONNECTOR OR FAULTY ECM.

TROUBLE CODE 32

NOTE: If codes 22 and 36 are stored hard along with a hard code 32,
follow A-1 in "MULTIPLE TROUBLE CODES” chart before using this
procedure.

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.2

VERIFY FAILURE CONDITION - *“OPEN SENSOR"
READING WILL BE 14 TO 16 KILOPASCALS.
DISCONNECT SENSOR CONNECTOR AND JUMPER PIN B
{CIRCUIT #432) TO PIN C (CIRCUIT #474).

* NOTE PARAMETER VALUE.

|

105 OR LESS 108 TO 108

* REMOVE JUMPER.
* CONNECT A VOLTMETER
BETWEEN PIN C AND

CHECK FOR FAULTY MATING
OF SENSOR TERMINALS OR
FOR A FAULTY MAP SENSOR.

GROUND.
CONNECT A VOLT- REPAIR OPEN IN
METER BETWEEN CIRCUIT #474.

PINB AND PIN C.

CHECK CIR-
* JUMPER BLUE ECM
CUIT #432 CONNECTOR PIN 22
FOR A SHORT TO ORANGE ECM
TO GROUND CONNECTOR PIN G
OR A SHORT o NOTE PARAMETER VALUE
TO CIRCUITS T
#476 X & Y. —
[ | 106 T0 108 } 105 OR LESS
CHECK FOR I
A FAULTY REPAIR CIRCUIT] CHECK FOR A FAULTY
ECM CON- #432 FOR AN ECM CONNECTOR OR
NECTOR OR OPEN, FAULTY ECM.
FAULTY ECM.

TROUBLE CODE 33

NOTE: If o hard code 15 or 38 is stored along with a hard code 33, follow
chart A-2 or A-3 in "MULTIPLE TROUBLE CODES" chart before using this
procedure.

* CLEAR CODES AND TURN IGNITION OFF FOR
10 SECONDS

* TURN IGNITION ON FOR 10 SECONDS AND
ENTER DIAGNOSTICS

* READ STOREO CODES

I
CODE 33 STORED
AS AN INTERMITTENT

CODE 33 STORED
AS A HARD FAILURE

CODE 33 NO
LONGER STORED
* DISCONNECT MAP AND

BARD SENSORS. MALFUNCTION NOT PRESENT
OBSERVE ENGINE DATA AT THIS TIME TREAT
PARAMETER 0 2 AS THE AS AN INTERMITTENT

MAP SENSOR IS RECON “CORRELATION' READINGS
NECTED WILL DIFFER BY 2 OR MORE
OBSERVE ENGINE DATA KPA

PARAMETER 0 3 AS THE JUMPER PIN A OF MAP SENSOR
BARO SENSOR IS RECON TO PIN A OF BARO SENSOR

* DISPLAY ENGINE DATA PARA
METERS .0 2 AND .0.3 AND
RECORD VALUES.

VERIFY FAILURE CONDITION -

.

NECTED AND NOTE PARAMETER VALUES
mAP OISPLAYED | [ BARD DISPLAYED BOTH SENSORS WAP MOVED]  [BARO MOVED
INTERMEDIATE INTERMEDIATE WENT IMMEO! cLOSER CLOSER
VALUES BEFORE | | VALUES BEFORE ATELY TO 0 BARO 70 MaP
REACHING REACHING MAXIMUM VALUE
MAXIMUM MAXIMUM l REPAIR REPAIR

I I SUBSTITUTE ECM OPEN IN OPEN IN
AND RETEST FOR CiRCUIT ciRcurt
[ REPLACE [ REPLACE —| CODE 33 o 076y 78X
MAP SENSOR
50! BARO SENSOR CAnGE
+ OBTAIN A
REPLACE
MENT MAP
OR BARO
CLOSER TO CLOSER TO petvistand
Map BARO
APPROPRIATE
HARNESS
REPLACE BARO REPLACE MAP ¢ Sompane TS
SENSOR Jritons SENSOR'S PARAMETER
VALUE TO THOSE
RECORDED PREVIOUSLY

TROUBLE CODE 34

NOTE: If a hard code 38 is stored along with a hard code 34, follow chart
A-3 in "MULTIPLE TROUBLE CODES” chart before using this procedure.

¢ START ENGINE, ENTER DIAGNOSTICS AND DISPLAY
ENGINE DATA PARAMETERS .0.2 AND .0.3

* VERIFY FAILURE CONDITION - **SIGNAL TOO HIGH"
READINGS WiLL BE WITHIN & KILOPASCALS OF EACH
OTHER AT IDLE

I INSPECT MAP HOSE FOR LEAKS OR RESTRICTION. ]

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.2
DISCONNECT MAP SENSOR.

NOTE PARAMETER VALUE.

[

CONNECT A VOLTMETER

CHECK FOR A SHORT TO
BETWEEN PIN C (CIRCUIT
#474) AND PIN A (CIR- VOLTAGE ON CIRCUIT

CUIT #476.Y). #432.

17 OR GREATER

CHECK FOR A FAULTY

CHECK FOR FAULTY
MATING OF SENSOR
TERMINALS OR FOR
A FAULTY MAP SENSOR,|

ECM CONNECTOR OR
REPAIR OPEN IN FAULTY ECM.
CIRCUIT #4786-Y.
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1982 Computerized Engine Controlsic-1a

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 35

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.2

VERIFY FAILURE CONDITION - “*"SHORTED CIRCUIT"
READING WILL BE 106 TO 108 KILOPASCALS.
DISCONNECT SENSOR CONNECTOR.

NOTE PARAMETER VALUE.

| 147016 l I 17 OR GREATER l
| REPLACE BARO SENSOR. l

.

CHECK CIRCUIT #433 FOR A
SHORT TO VOLTAGE.

I

CHECK FOR A FAULTY ECM
CONNECTOR OR FAULTY ECM.

TROUBLE CODE 37

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DiSPLAY ENGINE DATA PARAMETER .0.5

VERIFY FAILURE CONDITION - “*SHORTED CIRCUIT"
READING WILL BE 142 TO 151 DEGREES CELSIUS.
DISCONNECT SENSOR CONNECTOR.

NOTE PARAMETER VALUE.

I

I |

-40TO-35 L -34 OR GREATER

l I

REPLACE MAT SENSOR. -I

* TURN IGNITION OFF AND DISCONNECT
RED ECM CONNECTOR

* TURN IGNITION ON, ENTER
DIAGNOSTICS AND DISPLAY
ENGINE DATA PARAMETER 0.5.

l il
[ -40 70 -35 J [»34 OR (}REATEil

I REPLACE ECM. '

REPAIR CIRCUIT #472 FOR A
SHORT TO GROUND OR A SHORT
TO CIRCUITS #476 X & V.

TROUBLE CODE 36

NOTE: If codes 22 and 32 are stored hard along with a hard code 36,
follow chart A-1 in "MULTIPLE TROUBLE CODES" chart before using this
procedure.

TURN IGNITION ON, ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.3

VERIFY FAILURE CONDITION - *“OPEN SENSOR""
READING WILL BE 14 TO 52 KiLOPASCALS.
DISCONNECT SENSOR CONNECTOR AND JUMPER PIN B
{CIRCUIT #433) TO PIN C {(CIRCUIT #474).

NOTE PARAMETER VALUE.

I

.

106 70 108

CHECK FOR FAULTY MATING
OF SENSOR TERMINALS OR
FOR A FAULTY BARO SENSOR.

* REMOVE JUMPER.

® CONNECT A VOLTMETER
BETWEEN PIN C AND
GROUND.

0 VOLTS
REPAIR OPEN IN
CIRCUIT #474.

CONNECT A VOLT-
METER BETWEEN
PIN B AND PIN C.

CHECK CIR-
CUIT #433 * JUMPER BLUE ECM CONNECTOR
PIN 22 TO ORANGE ECM

FOR A SHORT CONNECTOR PIN H
TO GROUND o NOTE PARAMETER VALUE
OR A SHORT
TO CIRCUITS |
2476 X & Y. [ 1

I [106 10 108 [105 oR Less |
CHECK FOR T |
A FAULTY REPAIR CIRCUIT CHECK FOR A FAULTY
ECM CON- #433 FOR AN ECM CONNECTOR OR
NECTOR OR OPEN. FAULTY ECM.
FAULTY ECM.

TROUBLE CODE 38

NOTE: If a hard code 33 or 34 is stored or an outside temperature of
—36°F is displayed along with a hard code 38, follow chart A-2 or A-3 in
"MULTIPLE TROUBLE CODES" chart before using this procedure.

.

TURN IGNITION ON, ENTER DIAGNOSTICS AND
OISPLAY ENGINE DATA PARAMETER .0.5

VERIFY FAILURE CONDITION - *"OPEN CIRCUIT"
READING WILL BE -40 TO -35 DEGREES CELSIUS
DISCONNECT SENSOR CONNECTOR AND JUMPER
HARNESS TERMINALS TOGETHER

-

TROUBLE CODE 39

NOTE: DO NOT use this procedure if a code 21, 22 or 24 is stored hard.

* TURN IGNITION ON

= CONNECT A TEST HIGHT BETWEEN
PIN G OF ALDL DIAGROS I
CONNEC TOR AND GROUND

T

v WITHIGNITION ON © ENTER DIAGNOSTICS AND
HACK PHOBE BOTH SECECT OUTPUT CYLLING

SIOES OF 10 BHAKE CODt 96
SWITCH WITH A ThST * OBSERVE TEST LIGHT
HIGHT 1O GHOUND.
(WITH BRAKE RELEASED)
1

UGHT GOES
ON AND OF

NGHT ON

——

147 OR LESS

148 TO 151

CHECK FOR FAULTY MATING
OF SENSOR TERMINALS OR
FOR A FAULTY MAT SENSOR.

* REMOVE JUMPER BETWEEN
TERMINALS
* JUMPER THE INSIDE HARNESS

TERMINALS (CIRCUIT #472)
TO GROUND.
* NOTE PARAMETER VALUE.

I
147 OR LESS

¢ REMOVE JUMPER

BACK PROBE RED ECM
CONNECTOR PIN 3 WITH
A JUMPER TO GROUND

* NOTE PARAMETER VALUE

I

148 7O 151

REPAIR OPEN IN CIR-
CUIT #472.

148 TO 151

REPAIR OPEN IN
CIRCUIT #476-Y

147 OR LESS

CHECK FOR A FAULTY
ECM CONNECTOR
OR FAULTY ECM

LGHT ON
HOTH SIDES

ONE 10

NOIGHT
HOTH SIDES

OF

YUSE
HILOWN

CHECK ADJUS TMENT
T0C BRAKE SWITCH

—u UK HEPLACEH SWITCH
CHECK GA THANS FUSEH

FVERY 3 SECONDS

LGHT STAYS ON

I

STARD ENGINE ENTER
DIAGNOSTICS AND DIS
LAY ENGINE DATA
PARAME TER 1 2
DHIVE AT 55 MPH AS
UISPLAYED ON ECC.

o CONNECT AN OHMME TER

* DISCONNECT TRANSMISSION
CONNECTOR

BETWEEN PINS A & D
ON TRANS SIDE OF
CONNECTOR

CONTROU HEAD AND
MAINTAIN SPEED

WHEN TCC ENGAGEMENT
1S COMMANDED (T(.C
STATUS LIGHT ONy

(£S5 THAN
15 OHMS

RAEPAIR SHORTED CIRCUIT

NO LIGHT

FOR AN OPEN
CIRCUIT IN
TRANSMISSION

CONNECTOR OR

MISHION
FOR BROBE R
OFERANON

AN INTERMITTENT

REPAIR GROUND, THE TEST LIGHT Wil IN TRANSMISSION AND
™ LU HEPAIR OPEN YURN OFE THEN OF TERMINE 1F £CM
FERD BY GA IN CIRCUITS ° WATH TEST LIGHT OFF WAS DAMAGED BY SHORT
TRANS FUSH 239 OR 273 DISPLAY ENGINE DATA
CARAMETER 11
— + DOES ENGINE RPM REMAIN GREATER THAN
BELOW THE FOLLOWING 15 OHMS
< OISCONNELT TRANSMISSION LIMIT AT 55 MPH?
CONNECTOR
* PROBE HARNESS PIN A WiTH £LDCRADO & SEVILLE * CHECK CIRCUIT 9422
A TEST 1IGHT 10 GROUND 1600 RPM FOR AN OPEN
DEVILLE & BROUGHAM * CHECKFOR A FAULTY
() . ) 100 RPM €M CONNECTOR OR
2470 FAULTY ECM
« CONNECT THE TEST LIGHT
BETWEEN PIN A AND PIN U ves
OF THE HARNESS CONNECTOR
> JUMPER PIN £ OF ALDL CHECK FOR FAULTY PHOBLEM NOT MALFUNCTION NOT
DIAGNOS TI(. CONNEC.TOR MATING OF PRESENT AT THIS
0 GCROUND FEECTRICAL T enr e
CHECK THANG
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11321 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 44

TURN IGNITION ON. ENTER DIAGNOSTICS
AND DISPLAY ENGINE DATA PARAMETER 0.7

DISCONNECT OXYGEN SENSOR.
GREATER THAN
37 VOLTS

LESS THAN
37 VOLTS

CHECK CIRCUIT #412

NOTE PARAMETER VALUE
I

FOR A SHORT TO GROUND JUMPER OXYGEN SENSOR PINS

OR A SHORT TO CIRCUIT TOGETHER ON ECM SIDE AND

#413 NOTE PARAMETER VALUE

[ I

CHECK FOR FAULTY ECM
LESS THAN GREATER THAN
05 VOLTS 05 VOLTS

CONNECTOR OR FAULTY
ECM

CHECK CIRCUITS #412
* RECONNECT OXYGEN AND #413 FOR AN OPEN
SENSOR
* CHECK FUEL DELIVERY
(CHART #4). CHECK FOR A FAULTY
* CHECK EGR OPERATION ECM CONNECTOR OR
(CHART #7) FAULTY ECM
* CHECK AIR MANAGEMENT
(CHART #8)
» CHECK OXYGEN SENSOR
(CHART #14)

TROUBLE CODE 45

NOTE: If codes 31, 32, 33 or 34 are also stored, DO NOT follow this
procedure until they have been corrected. After making the necessary
corrections, clear codes and determine if code 45 was set due to the MAP
failsoft value.

TURN IGNITION ON, ENTER DIAGNOSTICS
AND DISPLAY ENGINE DATA PARAMETER .0.7
DISCONNECT OXYGEN SENSOR.

NOTE PARAMETER VALUE.

l
l |

LESS THAN GREATER THAN
§7 VOLTS .57 VOLTS
JUMPER OXYGEN SENSOR PINS CHECK CIRCUIT #412 FOR
TOGETHER ON ECM SIDE AND A SHORT TO VOLTAGE.
NOTE PARAMETER VALUE. l
l CHECK FOR A FAULTY ECM
l CONNECTOR OR FAULTY ECM.
LESS THAN
05 VOLTS GREATER THAN
.05 VOLTS
» RECONNECT OXYGEN SENSOR l
* CHECK FUEL DELIVERY
(CHART #4). CHECK CIRCUITS #412
* CHECK FOR RESTRICTED AND #413 FOR AN OPEN.
AIR CLEANER.
* CHECK OXYGEN SENSOR
[CHART 114) CHECK FOR A FAULTY
ECM CONNECTOR OR
FAULTY ECM.

TROUBLE CODE 51

Indicates that calibration PROMs are not being read
properly by the ECM. Check PROM installation
(backwards, bent or missing pins). Replace as needed. If in-
stalled properly, turn ignition off for 10 seconds and check
for code 51. If code remains, replace PROMs. Repeat
procedure and check for code 51 again. If code remains
after replacing PROMs, replace ECM.

TROUBLE CODE 60

[ PerForm switch TesTs |

CODE 73
PASSES

CODE 73
SETS

REFER TO
CODE 73

CHECK FOR PROPER
ADJUSTMENT OF
"ADL" SWITCH

TROUBLE CODE 63

* CRUISE ENABLE ON

* ENTER QUTPUT CYCLING TESTS
SERIES 96

CHECK THE CRUISE CONTROL
VACUUM AND POWER VAI VES TO
HEAR IF THEY CYCLE {CLICK}

ON AND OFF

DOES POWER VALVE
DOES VACUUM YES
VALVE CYCLE - CYCLe
| NO

* DISCONNECT VACUUM VALVE
* CONNECT A TEST LIGHT
BETWEEN THE HARNESS

*DISCONNECT POWER VALVE
*CONNECT A TEST LIGHT BETWEEN
THE HARNESS CONNECTOR PINS

CHECK FOR CONNECTOR PINS
BINDING LINKAGE
CHECK FOR VACUUM 1
”%fééﬁi’éif“ NO STEADY LIGHT
LIGHT LIGHT FLASHES

| l l

1

[ CHECK CHECK REPLACE
CIRCUITS CIRCUIT POWER

#402 OR 4402 FOR VALVE
U'égT SLYIEG‘H? OL'LG:JR #151 FOR A SHORT SOLENOID
S Secs AN OPEN TO VOLTAGE

I [ l

1o

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

CHECK CIR- CHECK REPLACE CHECK CHECK FOR FAULTY ECM
CUITS #9179 CIRCUIT VACUUM CIRCUIT I l CONNECTOR OR FAULTY ECM ]
OR #403 FOR #403 FOR VALVE #402 FOR
AN OPEN A SHORT SOLENOID A SHORT
TO GROUND TO GROUND
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1982 Computerized Engine Controlsia-iss

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 67

[ PerFoRm switch TesT ]

TROUBLE CODE 71

I | RETEST SWITCH FUNCTION l

l

WITH IGNITION ON, BACKPROBE THE CRUISE
CONTROL BRAKE RELEASE SWITCH CONNECTOR
CIRCUITS #904 AND #919, WITH A TEST
LIGHT TO GROUND

CODE 76 OR

CODE 76 AND
CODE 77 PASS

CODE 77 SET

REFER TO THE
APPROPRIATE
CHART I
uGHT oneoTHsiEs | [ nouGHT | [ LIGHT ON ONE SIDE ]
« IGNITION ON CHECK 3 AMP REPLACE CRUISE CONTROL
« WHILE DEPRESSING THE CRUISE FUSE BRAKE RELEASE SWITCH
BRAKE PEDAL, BACKPROBE
THE CRUISE CONTROL BRAKE
TROUBLE CODE 72 RELEASE SWITCH CONNECTOR T—’_[—‘
CIRCUIT #919 WITH A TEST
LIGHT TO GROUND [ oK ] r
WITH IGNITION ON AND CODE 72

DISPLAYED, PUSH ISC PLUNGER IN

RewAs CHECK FOR AN| [ _CHECK FOR A SHORT
OISAPPEARS OPEN IN CIR- | | TO GROUND IN CIRCUIT
CUIT #904 #3804, #919, #903,
CHECK THE ISC PLUNGER ICHECK FOR AN #917, OR #916
UINKAGE AND IDLE SWITCH FOR STICKING OPEN IN CIR-
IN THE FULLY RETRACTED POSITION

REPLACE

CUIT #919

pPer——— I T CRUISE REPAIR AS
CHECK FOR FAULTY ECM Cg;‘:zgt REQUIRED
[ o] CONNECTOR OF FAULTY ECM
T RELEACSE REPLACE FUSE | | REPAIR
SWITCH

WITH IGNITION
ON AND CODE 72
DISPLAYED, DIS-
CONNECT ISC MOTOR
AND SHORT BETWEEN
PINS A AND 8 ON
HARNESS. DIS-
CONNECT JUMPER

¢ DISCONNECT ISC MOTOR [ REPAIR AS REQUIRED |
¢ EXTEND PLUNGER BY
MOMENTARILY JUMPERING
12 VOLTS TO PIN D OF

THE MOTOR AND JUMPERING
PIN C TO GROUND
RECONNECT ISC MOTOR AND
RERUN SWITCH TESTS

REPLACE I1SC ]
MOTOR MEASURE VOLTAGE

AT PIN B WITH
IGNITION ON

: TROUBLE CODE 73

12 VOLTS
‘ CHECK FOR OPEN IN CIRCUIT #1 5[)—]

WIRING
DEFECTIVE

IF FUSE BLOWS
AGAIN, REPLACE ECM

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR STORED CODES AND ROAD
TEST VEHICLE.

DISAPPEARS

CODE 72
REMAINS

CODE 72 ]

‘CHECK FOR OPEN OR SHORT
IN CIRCUIT #427
WIRING

DEFECTIVE

RETEST SWITCH TEST
CHECK 20A BODY FUSE

WIRING
oK
1

CHECK FOR FAULTY ECM

REPAIR AS

T
REPAIR AS CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM REQUIRED CONNECTOR OR FAULTY ECM

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR STORED CODES AND ROAD TEST VEHICLE. CHECK FOR
NEW CODES.

REQUIRED

TROUBLE CODE 74

| ReTesT switcH FUNcTION |
T

[ cHeck Back-uP LamP oPERATION |
I

REPAIR BACK-UP CHECK FOR OPEN IN
LAMP CIRCUIT CIRCUIT #24
CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

REPAIR AS REQUIRED

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR STORED CODES AND ROAD
TEST VEHICLE. CHECK FOR NEW CODES.

* IGNITION ON
* WHILE DISPLAYING CODE 73,

CHECK CIRCUITS #340 AND
#243 FOR A SHORT TO GROUND

DISCONNECT THE DRIVE SWITCH
AND JUMPER THE HARNESS CON-
NECTOR PINS TOGETHER

|

| |

REPLACE FUSE AND RERUN
SWITCH TESTS

CODE 73
REMAINS

CODE 73
PASSES

REPLACE * CHECK CIRCUIT
ORIVE #243 FOR AN
SWITCH OPEN

¢ CHECK FOR 12
VOLTS ON CIRCUIT
#340

I

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

[ weaw as equireo

|

TEST VEHICLE. CHECK FOR NEW CODES.

WHEN ALL DIAGNOSIS AND REPAIRS ARE COMPLETED, CLEAR STORED CODES AND ROAD
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GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 75

.
.
.

IGNITION ON

CRUISE ENABLE OFF

MEASURE THE VOLTAGE AT THE
ORN ECM CONNECTOR PIN E

I

SWITCH ON

* TURN CRUISE ENABLE

* MEASURE THE VOLTAGE AT
THE ORN ECM CONNECTOR

* DISCONNECT BLK/ORG ECM
CONNECTOR

* MEASURE THE VOLTAGE AT
PIN E

TROUBLE CODE 76

l RETEST SWITCH FUNCTION _!

e IGNITION
* CRUISE ENABLE SWITCH ON
* MEASURE THE VOLTAGE ON
P-3 (ORN) ECM CONNECTORPIN C

l
{

|

0 VOLTS J (

12 VOLTS

]

|

0 VOLTS

12 VOLTS

REPAIR AN OPEN CHECK FOR AN OPEN OR

OR SHORT TO SHORT TO GROUND IN
GROUND IN CIRCUIT #903

CIRCUIT #9304

REPLACE CRUISE
INSTRUMENT PANEL
SWITCH

PIN E
0 VOLTS | 12 VoLTS |
—
0 VOLTS 12 VOLTS ] I
CHECK FOR FAULTY ECM L SRt o vors 1
FOR A SHORT TO VOLTAGE.
MEASURE THE VOLTAGE [ CONNECTOR OR FAULTY ECM ]
AT PIN C OF THE
CRUISE INSTRUMENT L REPAIR AS REQUIRED ] REPLACE CRUISE IN-

PANEL SWITCH STRUMENT PANEL SWITCH

* WHILE DEPRESSING THE SET
COAST SWITCH, MEASURE THE
VOLTAGE ON P-3 (ORN) ECM

¢ DISCONNECT P-3 (ORN)
ECM CONNECTOR
* MEASURE THE VOLTAGE ON

TROUBLE CODE 77

RETEST SWITCH FUNCTION ‘l

* IGNITION ON

* CRUISE ENABLE SWITCH ON

* MEASURE THE VOLTAGE ON THE
ORN ECM CONNECTOR PIN D

]
I

]

L

[ 0 VOLTS ]

12 VOLTS ]

l

WHILE DEPRESSING THE RESUME/
ACCELERATION SWITCH, MEASURE
THE VOLTAGE ON THE ORN ECM

* DISCON

CONNECTOR
* MEASURE THE VOLTAGE OND

NECT THE BLK/ORG

CONNECTOR PIN D

[_———_J
[ovours] [

#903 FOR AN OPEN I

REPAIR AS REQUIRED |

[ 0 VOLTS 1 [zvous] 12 VOLTS ]
CHECK CIRCUIT #916 [ CHECK FOR FAULTY ECM ] CHECK CIRCUIT #916
FOR AN OPEN OR SHORT CONNECTOR OR FAULTY ECM FOR A SHORT TO
TO GROUND AND CIRCUIT VOLTAGE
1

REPLACE RESUME/

REPLACE RESUME/ACCELERATION
SWITCH

ACCELERATION
SWITCH

Copyright (c) 2001 Mtchell

CONNECTOR PIN C

PINC

[ 0 VOLTS

|

12 VOLTS [ o vonsJ

12 VOLTS

L

[

]
I

CHECK CIRCUIT #3917
FOR AN OPEN OR SHORT
TO GROUND AND #903 FOR
AN OPEN

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

CHECK CIRCUIT #917
FOR A SHORT TO

REPLACE SET/COAST SWITCi‘

VOLTAGE

REPLACE SET/COAST
SWITCH

T

ROUBLE CODE 78

RETEST SWITCH FUNCTION

]

WITH IGNITION ON AND CODE 78
DISPLAYED, REMOVE “"FUEL DATA""
PANEL AND DISCONNECT.
MOMENTARILY JUMPER PIN D ON
HARNESS TO GROUND

¥

CODE 78
PASSES
AFTER THE JUMPER
IS REMOVED.

CHECK FOR OPEN CIRCUIT
#990 BETWEEN "FUEL
DATA'* PANEL AND GROUND|

CHECK FOR FAULTY
CONNECTOR OR FAULTY
“‘FUEL DATA' PANEL

CODE 78
REMAINS
AFTER THE JUMPER
IS REMOVED.

CHECK FOR OPEN IN
CIRCUIT #2477
CHECK FOR SHORT TO
GROUND IN CIRCUIT #477

[CONNECTOR OR FAULTY ECM

CHECK FOR FAULTY ECM

|
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1982 Computerized Engine Controlsia-1ss

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

TROUBLE CODE 79

[ RETEST SWITCH FUNCTION

WITH IGNITION ON AND CODE 79
DISPLAYED, REMOVE ""FUEL DATA"
PANEL AND DISCONNECT.
MOMENTARILY JUMPER PIN E OF
HARNESS TO GROUND

I

[ 1
COUE 79 REMAINS
nren TR JoPe AFTER THE JUMPER
AFTER THE JUMPER
IS REMOVED. 1S REMOVED.

I

CHECK FOR OPEN CIRCUIT
#990 BETWEEN *'FUEL
DATA" PANEL AND GROUND

|

CHECK FOR FAULTY
CONNECTOR OR FAULTY
“FUEL DATA’* PANEL

CHECK FOR OPEN IN
CIRCUIT #464

CHECK FOR SHORT TO
GROUND IN CIRCUIT #464

CHECK FOR FAULTY ECM
[CONNECTOR OF FAULTY ECI

TROUBLE CODE 80

[ merest swircH Funcrion |

l

* WITH ENGINE RUNNING, AND ECC
AT 60 DEGREES, ENTER
DIAGNOSTICS

* DOES THE CLUTCH ENGAGE WITH
THE “"A/C CLUTCH"" STATUS

LIGHT ON?

[ I ] [ o

* DEPRESS THE "'OUTSIDE TEMP' SEE ECC DIAGNOSIS
BUTTON TO TURN THE “A/C CLUTCH" FOR ‘“COMPRESSOR NOT
STATUS LIGHT OFF. ENGAGED""

* DOES THE CLUTCH ENGAGE WITH THE

""A/C CLUTCH" STATUS LIGHT OFF?
[ NO j YES

© WITH THE "A/C STATUS" LIGHT OFF SEE ECC DIAGNOSIS
CHECK THE VOLTAGE AT THE RED FOR ""COMPRESSOR
ECM CONNEGTOR PIN 17 ENGAGED IN ECONOMY"*

[ ovors ]
|
REPAIR OPEN IN

CIRCUIT #977 BETWEEN
POWER MODULE AND ECM

CHECK FOR A FAULTY
ECM CONNECTOR OR
FAULTY ECM
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Fig. 4 Cadillac DFI Control System Wiring Diagram
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1982 Computerized Engine Controlsie-is

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)
PERFORMANCE CHARTS

PERFORMANCE CHART NO. 1

* TURN IGNITION ON FOR 5 SECONDS
* CRANK ENGINE FOR 5 SECONDS
* NOTE STORED CODES

| |
NO CODE OR CODES OTHER THAN CODE 12, 16, . "
12, 16, 20 OR 51 STORED 20 OR 51 DISPLAY READS "¢ ¢
l STORED HARD
¢ TURN IGNITION OFF FOR 10 SEC. l
¢ DOES EITHER INJECTOR SPRAY OR FOLLOW APPROPRIATE o CHECK 15A ECS FUSE
LEAK WHEN IGNITION IS TURNED ON? DIAGNOSTIC CHART e CHECK 20A BATT FUSE
| 1
{ 1 [ 1
INJECTOR(S) NGO SPRAY OR LEAK EITHER BOTH
SPRAYS BLOWN OK
OR LEAKS 1 l I
| Myeranad o CHECK AFFECTED CIRCUIT CHECK CIRCUITS
SEE WHILE CRANKING (#439 OR #480) FOR A #439 AND #480
CHART #6 SHORT TO GROUND FOR AN OPEN
“INJECTOR ] l
SYSTEM
DIAGNOSIS"’ CHECK FOR FAULTY ECM CHECK FOR FAULTY
CONNECTOR OR ECM CONNECTOR
FAULTY ECM OR FAULTY ECM

| | ]
FUEL SPRAY FROM ONE FUEL SPRAY FROM BOTH NO SPRAY
INJECTOR INJECTORS

| [ |

SEE CHART #6 'INJECTOR CONNECT ST 125 SPARK TESTER SEE CHART #4 ''FUEL
SYSTEM DIAGNOSIS"’ AND CRANK ENGINE SYSTEM DIAGNOSIS”’

]

SPARK NO SPARK

I |

OPEN ““SET TIMING'* CONNECTOR CHECK HEI SYSTEM
AND CRANK ENGINE

™ ]
LSTARTS AND RUNS NO START
| CHECK FOR A SHORT IN EST CIRCUIT #423 | e CONNECT FUEL PRESSURE GAGE
| * OBSERVE FUEL PRESSURE WHILE CRANKING
|
[ CIRCUIT OK | | sHORTED [ ]
| | 9-12ps | | LESS THAN 9 PSI OR GREATER THAN 12 PSI |
CHECK FOR FAULTY ECM REPAIR | ]
CONNECTOR OR FAULTY ECM CIRCUIT [ DFI OKJ l SEE CHART #4 ‘‘FUEL SYSTEM DIAGNOSIS"” ]

Copyright (c) 2001 Mtchell Repair Information Conpany



w1381 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 2

CHECK FOR AN OPEN OR
GROUND ON THE ""SET
TIMING'* CONNECTOR

CIRCUIT #462

CHECK FOR SHORT TO
GROUND IN CIRCUIT #419

|

( CHECK FOR SHORT TO |

GROUND IN CIRCUIT #4651

|7CHECK FOR SHORT TO VOLTAG:I

ON CIRCUIT #6 AT ECM

ALL WIRING OK, CHECK
FOR A FAULTY ECM CONNECTOR
OR FAULTY ECM

PERFORMANCE CHART NO. 4

FUEL SYSTEM PRESSURE IS

LESS THAN 9 PSi OR GREATER
THAN 12 PSI

IF NOT, SEE CHART #6
“INJECTOR SYSTEM'' DIAGNOSIS

.

|

ABOVE 12 PSI

* DISCONNECT FUEL
RETURN LINE AT
THROTTLE BODY

* CONNECT FLEX
HOSE BETWEEN
FITTING AND A
SUITABLE FUEL
CONTAINER

* CHECK PRESSURE
WITH IGNITION ON

LESS THAN 9 PSI

* TURN IGNITION OF

* DISCONNECT B-WAY
WEATHERPACK CON-
NECTOR AT TAIL
PANEL

* PROBE PIN C WITH
A VOLTMETER TO
GROUND AS THE
IGNITION IS
TURNED ON

T
[ |

/‘\gopvsf 9:12 PSI GOES TO DOES NOT
12 VOLTS GoTo
FOR 1 SEC 12 VOLTS
REPLACE REPAIR A THEN O ——]——
PRESSURE RESTRICTION voLTS
REGULATOR IN THE FUEL REPAIR
RETURN LINE CIRCUIT #120
FOR AN OPEN
* PLUG RETURN
LINE AT
THROTTLE
80DY

NOTE PRESSURE
WITH IGNITION ON

LESS
THAN 9 PSI

CHECK FUEL FILTER
AND LINES FOR A
RESTRICTION

REPLACE FUEL
PUMP

REPLACE PRESSURE
REGULATOR

PERFORMANCE CHART NO. 3

IS COOLANT TEMPERATURE LIGHT
ON WITH IGNITION ON?

|

|
[ YES ]

|

* IGNITION ON

* JUMPER ALDL CONNECTOR
PIN D TO GROUND

¢ OBSERVE CHECK ENGINE
LIGHT

CHECK 20 AMP GAGE
FUSE

[ mown ]

1 |

““CHECK “CHECK
REPAIR CIRCUIT MEASURE VOLTAGE l LIGHT” oil [ LIGHT" ON ]
#39 FOR A AT FUSE WITH
SHORT TO IGNITION ON l l
GROUND
REPAIR A CHECK FOR
BURNED OUT AN OPEN IN
BULB OR AN CIRCUIT #419
OPEN IN CIR-
CUIT #419

CHECK FOR FAULTY ECM
CONNECTOR OR FAULTY ECM

[ 2vours | ovots |
CHECK FOR CHECK FOR
OPEN IN OPEN IN FUSE
CIRCUIT #39 FEED CIRCUIT

PERFORMANCE CHART NO. 5

NOTE: Repair all hard diagnostic codes before following this procedure.

FUEL PRESSURE SHOULD BE BETWEEN
9-12 PSY
{F NOT, SEE CHART #4 ""FUEL SYSTEM'"
DIAGNOSIS

I

OPEN “SET TIMING'' CONNECTOR AND
CHECK TIMING
¢ RECONNECT SET

TIMING CONNECTOR
AND CHECK TIMING

I

[ 1
REMAINS AT 10° r ADVANCES [
1 I

e CHECK EGR OPERATION

* CHECK AIR MANAGEMENT

* CHECK FOR RESTRICTED
AIR CLEANER

¢ WITH ENGINE RUNNING, BACK
PROBE *‘SET TIMING"
CONNECTOR WITH A !
VOLTMETER TO GROUND

rABOVE 4 VOLTS J r BELOW 1 VOLT

J 17 REPLACE ECM

REPLACE HEI
MODULE

Copyright (c) 2001 Mtchell
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1982 Computerized Engine Controlsia-iss

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 6

* |F CAR WILL NOT START, CRANK ENGINE FOR 56 SECONDS
e DID A CODE 12 SET

¢ TURN IGNITION OFF FOR AT LEAST 10 SECONDS.

e DOES EITHER INJECTOR SPRAY WHEN IGNITION I N ‘l_l_l YES l I REPAIR CODE 12
IS TURNED ON? L NO 2]

1
NO SPRAY FROM EITHER INJECTOR SPRAY FROM ONE OR BOTH INJECTORS
VISUALLY CHECK INJECTOR SPRAY WHILE CRANKING REMOVE ELECTRICAL CONNECTOR FROM
INJECTOR(S) THAT SPRAY FUEL. TURN
I 1 IGNITION OFF FOR AT LEAST 10 SECONDS.
SPRAY FROM SPRAY FROM NO SPRAY |
BOTH INJECTORS| |ONE INJECTOR VISUALLY CHECK INJECTION |
| | SPRAY WHILE TURNING
o CONNECT FUEL o CONNECT FUEL IGNITION ON
PRESSURE GAGE PRESSURE GAGE 1
o OBSERVE FUEL o OBSERVE FUEL | 1
PRESSURE WHILE PRESSURE WHILE CONTINUES TO SPRAY NO SPRAY
CRANKING CRANKING
I [ [
[ | | | REPLACE | [o DISCONNECT BLUE
9.12psi| [LESS THAN 912 PS] LESS THAN 9 PSI OR INJECTOR ECM CONNECTOR
- 9 PSI OR GREATER THAN 12 PSI ¢ MEASURE RE-
GREATER I T SISTANCE
THAN 12 PSI
MEASURE SEE CHART #4 ~'FUEL izgv‘l’ﬁfgcﬁggum
| VOLTAGE AT SYSTEM DIAGNOSIS"’ PRIVE o OF
SEE CHART #4 INJECTOR FUSES
S e THE FAILING
DIAGNOSIS* MEASURE VOLTAGE INJECTOR
AT 15A ECS FUSE
« START AND RUN P ACEECM ]
ENGINE FOR
SHORTED |2PEN
10 SECONDS OR LOW
* ENGINE OFF [ | RESISTANCE
¢ IGNITION ON TO [T2v] ov ]
PRESSURIZE l
INJECTORS ¢ REVERSE INJECTOR l IREPAm SHoaTI
o CHECK FOR DRIPPING | L{ CONNECTORS REPAIR OPEN REPAIR OPEN
FUEL FROM THE * OBSERVE SPRAY OR SHORT IN OR SHORT IN
BOTTOM OF THE WHILE CRANKING CIRCUIT #439| | cIrRCuIT #3
INJECTOR

[PrROBLEM MOVES ] | PROBLEM REMAINS |

—
[voTok]| [ ok | T
[ [

CHECK 3A REPLACE
REPLACE FUEL INJECTOR FUSES INJECTOR
INJECTOR OR SYSTEM ‘
DAMAGED oK |

0" RINGS | oK l BLOWN
REFER TO: FUEL T [ CHECK FOR FAULTY
PUMP/INJECTOR CHECK FOR AN OPEN IN CHECK CIRCUITS #467, #468, #481, ECM CONNECTOR
CIRCUIT CIRCUITS #467, #468, OR #482 FOR A SHORT TO GROUND OR FAULTY ECM
#481, OR #482
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1e-100l 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 7 PERFORMANCE CHART NO. 8

* ENGINE COLD

* CHECK FOR MOVEMENT OF EGR
DIAPHRAGM AS ENGINE SPEED
1S CHANGED FROM IDLE TQ

APPROXIMATELY. 2,000 RPM ¢ ENGINE COLD
1 * DISCONNECT EXHAUST PORT HOSE
FROM SWITCH VALVE
* START ENGINE
MOVEMENT * CHECK FOR AIR FLOW FROM THE
SWITCH VALVE EXHAUST PORT
L
+ ENGINE RUNNING AT NORMAL OPERATING
TEMPERATURE qﬂ
 IGNITION ON
* CHECK FOR MOVEMENT OF £GR DIAPHRAGM + CHECK FOR VACUUM TO 1
AS ENGINE SPEED IS CHANGED FROM IDLE SWITCHING AND DIVERT + ENGINE RUNNING AT
70 APPROXIMATELY 2,000 RPM | VALVES NORMAL OPERATING TEMPERATURE
* REMOVE CONVEATER HOSE FROM

SWITCH VALVE
CHECK FOR AIR FLOW FROM THE
SWITCH VALVE CONVERTER PORT

NO VACUUM VACUUM

REPAIR VACUUM LEAK CHECK FOR AIR FLOW
OR CKAGE THAOUGH THE AIR

T
YT

« ENGINE RUNNING

* (GNITION ON *+ PUSH UP ON THE UNDERSIDE PUMP DELIVERY. HOSE

+ ENTER DIAGNOSTICS SERIES 9.6 OF THE £GR TO OPEN (T, |

* DISCONNECT EGR AND NOTE RPM CHANGE AS * STOP ENGINE

* CONNECT A TEST LIGHT VALVE OPENS * IGNITION ON AR
BETWEEN THE HARNESS * ENTER DIAGNOSTICS - SERIES .9.8 MANAGEMENT
CONNECTOR PINS . S:CVONN!CT AIR SWITCHING oK

T

STEADY
(GHT GOES ON AND
OFF EVERY 3 SECONDS
CHECK 104 CHECK CIRCUIT
IGNITION #831 FOR A
fust SHORT TO

CHECK AIR PUMP
OPERATION

STEADY
LIGHT LIGHT

CONNECT A TEST LIGHT
BETWEEN THE HARNESS CON-
NECTOR PINS

NO
CHANGE

CLEAN EGR
PASSAGES
OR REPLACE

DISCONNECT EGR VALVE
VACUUM SUPPLY

GROUND « CONNECT A VACUUM VALVE AS NEEDED
GAUGE TO SUPPLY —
« CHECK VACUUM AT EGR [CHECK 104 IGNITION CHECK CIRCUIT * DISCONNECT AIR CONTROL
EPLACE VALVE AT 2 000 APM FUSE #4368 FOR A (DIVERT) VALVE
ECM SHORT TO * CONNECT A TEST LIGHT
GROUND BETWEEN THE HARNESS CON-
BLOWN NECTOR PINS
OPEN oK I
REPLACE EGR REPAIR VACUUM HOSES FOR REPAIR CHECK
VALVE RESTRICTIONS OR LEAKS CIACUIT CIRCUITS L 1
REPAIR CHECK #639 FOR #639 & #4368 STEADY LIGHT GOES ON AND
CIRCUIT a?;:wga\ A SHORT TO FOR AN OPEN LIGHT OFF EVERY 3 SECONDS
4639 FOR A It 14 GROUND
SaORTIG FOR AN OPEN REPLACE EGR SOLENOID
GROUND CHECK CIRCUITS CHECK CIRCUIT
#639 & #429 FOR #429 FOR A REPLACE AIR

AN OPEN SHORT TO GROUND VALVE

CHECK FOR FAULTY
ECM CONNECTOR

OR FAULTY ECM

CHECK FOR FAULTY
ECM CONNECTOR OR FAULTY ECM

PERFORMANCE CHART NO. 9

PERFORMANCE CHART NO. 10

ENGINE RUNNING AND COLD

TRy U GAUGE NOTE: Intermittent settings of codes 24 or 67 will disable cruise control
THE CANISTER operation during ignition cycle in which they occur.

CHECK FOR VACUUM AT
PART THROTTLE

I { ENTER DIAGNOSTICS AND NOTE CODES ]

VACUUM NO VACUUM [ I

[ ~onaro cooes seT ]

HARD CODES SET

FOLLOW APPROPRIATE
DIAGNOSIS CHART

ENGINE RUNNING AT NORMAL
OPERATING TEMPERATURE r PERFORM SWITCH TESTS J

CHECK VACUUM AT THE CANISTER DIAGNOSE AND REPAIR AS
VACUUM SUPPLY DURING REQUIRED
PART THROTTLE T

T

CRUISE ENABLE ON
VACUUM

ENTER BUTPUT CYCLING TESTS
SERIES 9.6

CHECK THE CRUISE CONTROL

VACUUM AND POWER VALVES TO

HEAR I THEY CYCLE ICLICK)

NO VACUUM

¢ STOP ENGINE CANISTER PURGE ON AND OFF
« IGNITION ON CONTROL 0K L
* ENTER DIAGNOSTICS
SERIES .9.6 [
e CANISTER DOESPOWER}/ALVE CYCLE J

PURGE CONNECTOR
CONNECT A TEST LIGHT
BETWEEN THE HARNESS
CONNECTOR PINS

|
[ NO ]

* DISCONNECT POWER VALVE
o CONNECT A TEST LIGHT BETWEEN
THE HARNESS CONNECTOR PINS

1
NO LIGHT STEADY USHT GOES c;r: [ - \
UGHT AND OFF EVE ] STEADY LIGHT
3 SECONDS LIGHT. FLASHES
T * DISCONNECT VACUUM VALVE
* CONNECT A T T

C"éffl';lag‘“ CHECK CIRCUIT #428 CHECK VACUUM HOSES FOR SETEEN THE FARNESS CHECK CHECK REPLACE

FUSE FOR A SHORT TO RESTRICTIONS OR LEAKS REPAIR VACUUM CONNECTOR PINS CIRCUITS CIRCUIT POWER

GROUND ] HOSE LEAKS OR :1‘50‘1 ;%': #402 FOR wmés

BLOCKAGES A SHORT SOLE-

AN OPEN T0 VOLT: NOID

REPLACE CANISTER PURGE LIGHT GOES AGE
SOLENOID ON AND OFF 3:53:(1
CHECK EVERY 3
CRl?ct;rT CIRCUIT CHECK CIR CHECK SECONDS 'A‘g:gg:
#639 AND #428 CHECK FOR FAULTY CuITs #919 CIRCUIT I 10 GROUN
#6339 FOR A - OR #403 #403 FOR
SHORT TO FOR AN OPEN ECM CONNECTOR OR FOR AN A SHORT ciPCLUAL(I:?i
GROUND FAULTY ECtA OPEN TO GROUND VALVE
i%lig CHECK FOR FAULTY
ECM CONNECTOR
OR FAULTY ECM

Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controlsia-ia

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 11a

NOTE: On vehicles with digital cluster, branch of circuit #461 between
cluster and ECC control head need only be checked for a short to ground.

DOES THE ECC CONTROL HEAD
FUNCTION PROPERLY?

DOES THE BLOWER
OPERATE IN DEFROST?

CHECK CIRCUIT
#8980 FOR AN
QPEN

leCK PROBE ECC CONTROL HEAD PIN 3 WITH A VOLTMETER CONNECTED TO GROUNDJ

L
[ 1
VOLTAGE PULSING VOLTAGE NOT PULSING
BETWEEN 2 AND PROPERLY
4 VOLTS T
L * REMOVE ECC CONTROL HEAD
* ENTER DIAGNOSTICS CONNECTOR
® DOES THE **-1.8.8"" SEGMENT * PROBE PIN 3 OF THE
CHECK DISPLAY? HARNESS CONNECTOR WITH A

VOLTMETER CONNECTED TO GROUND

NO YES

HEAD CHECK CIRCUIT #4681
FOR SHORT TO
GROUND OR AN OPEN

VOLTAGE NOT VOLTAGE NOW
REPLACE REPLACE THE PULSING PROPEALY PULSING
CONTROL DATA PANEL | 1
REPLACE CONTROL
HEAD
(SEE NOTE}
[

CHECK FOR A FAULTY "
M

ECM CONNECTOR OR FAULTY EC

PERFORMANCE CHART NO. 11b

* TURN IGNITION OFF FOR 10 SECONDS
* TURN IGNITION ON AND ENTER DIAGNOSTICS
* DOES THE ’-1.8.8" SEGMENT CHECK DISPLAY?

I
CHECK CIRCUIT #451
FOR A SHORT TO GROUND
* EXIT DIAGNOSTICS
* DO THE “'INST/AVG’* AND
‘“RESET’* FUNCTIONS WORK CHECK FOR A FAUTLY
PROPERLY? ECM CONNECTOR OR
T FAULTY ECM.

* YES

PERFORM SWITCH DOES THE APPROPRIATE STATUS LIGHT

TESTS AND FOLLOW COME ON WHEN THE ""RANGE/FUEL USED"’

THE APPROPRIATE (""FUEL USED"’ FOR DIGITAL CLUSTER VEHICLES)
DIAGNOSTIC BUTTON IS DEPRESSED?

PROCEDURE T

VES

REPLACE THE
DATA PANEL

DOES THE ""RANGE"* FUNCTION
ALWAYS READ “"L"'?

DOES THE FUEL GAGE
FUNCTION PROPERLY?

NO TROUBLE FOUND

CHECK CIRCUIT #30
FOR AN OPEN BETWEEN
THE FUEL GAGE AND
THE ECM

CHECK FOR A FAULTY
ECM CONNECTOR OR
FAULTY ECM

CHECK FUEL GAUGE
OPERATION

PERFORMANCE CHART NO. 13

INTERROGATE DIAGNOSTIC MEMORY FOR
STORED CODES. DIAGNOSE AND REPAIR
AS REQUIRED.

[ PERFORM ""SWITCH TESTS.”” DIAGNOSE AND REPAIR AS REQUIRED.

L 1 |

[ mousHmLE | [1oie speep oo Low | [ ipLE sPEED TOO HiGH |
CHECK EGR CHECK TPS | CHECK IGNITION
OPERATION aDWUSTMENT | TIMING
CHECK COMPRESSOR CHECK TPS
l SIGNAL J [CHECK 'se ACTU”ﬂ l ADJUSTMENT I
PERFORMANCE CHART NO. 12 CHECK FOR CHECK FOR AUNNING CHECK FOR
VACUUM LEAKS ON ONE INJECTOR VACUUM LEAKS

# TURN IGNITION OFF FOR 10 SEC
* IGNITION ON
* ENTER DIAGNOSTICS

T

{ it L

DISPLAYS ~ l OUTSIDE TEMPERATURE J DIAGNOSTICS IS ENTERED J

1S DISPLAYED WITHOUT THE '-1.8.8"

T DISPLAY CHECK
CHECK FOR SHORT
WILL CAR CHECK FOR OPEN
(____:T—AI\:T—j L CIRCUIT #451 J T0 Gﬂogrglcmcun
I T

1

] CHECK FOR FAULTY ECM CHECK FOR FAULTY ECM
[ ves ][ w CONNECTOR OR FAULTY ECM| | CONNECTOR OR FAULTY ECM
|

T
SEE CHART SEE CHART
1A LAl

CHECK IGNITION
TIMING

LOW FUEL PRESSURE

TEMPORARY INSTALL NEW ECM AND
OBSERVE IDLE SPEED.
1

SPEED NOT OK

rREINSTALL ORIGINAL ECM, PROBLEM IS NOT DFIJ

INSTALL NEW ECM

Copyright (c) 2001 Mtchell
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1w-121 982 Computerized Engine Controls

GENERAL MOTORS DFl CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 14

NOTE: Repair all hard codes, other than 13, 44 or 45, before using this
procedure. If codes 13, 44 or 45 have been set, then follow the ap-
propriate diagnostic chart to verify that the ECM, harness and fuel system
operate properly before replacing the oxygen sensor.

e START ENGINE ENTER DIAGNOSTICS AND
DISPLAY ENGINE DATA PARAMETER .0.4

¢ OPERATE ENGINE AT FAST IDLE UNTIL]
COOLANT TEMPERATURE REACHES 85 °C OR
GREATER

o DISPLAY ENGINE DATA PARAMETER .0.7 AND
NOTE VALUES WHILE AT FAST IDLE.

[

VOLTAGE SWINGS NO VOLTAGE
BELOW 30 AND VARIATION
ABOVE 60

WHILE OPERATING

ENGINE AT FAST REPLACE OXYGEN
IDLE, OBSERVE SENSOR
OPEN/CLOSED LOOP
STATUS LIGHT ABOVE
'OFF”” BUTTON ON

ECC CONTROL HEAD

CLOSED LOOP OPEN LOOP
{LIGHT ON} {LIGHT OFF)
OXYGEN REPLACE
SENSOR IS OXYGEN SENSOR
OK

PERFORMANCE CHART NO. 15

LIGHT ON WITH
ENGINE RUNNING
{ENG. TEMP. NORMAL)

NO LIGHT AT
ANY TIME
IS ""CHECK ENGINE'’
LIGHT OK

YES NO
I I
CHECK FAULTY BULB] [ peoain oPEN IN

OR OPEN CIRCUIT
#35 TO ECM 12v CIRCUIT #38

* DISCONNECT ORN ECM
CONNECTOR
* IGNITION ON

[ uGHT Remains on | [ LIGHT OFF

REPAIR SHORT IN ] L CHECK FOR FAULTY

CIRCUIT #35 BETWEEN ECM CONNECTOR
ECM AND LIGHT OR FAULTY ECM

Copyright (c) 2001 Mtchell Repair Information Conpany



1982 Computerized Engine Controlsia-ss

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

PERFORMANCE CHART NO. 16
NOTE: This procedure MUST NOT be followed if a code 21, 22 or 24 is stored hard.

* TURN IGNITION ON.

¢ CONNECT A TEST LIGHT BETWEEN
PIN F OF ALDL DIAGNOSTIC
CONNECTOR AND GROUND.

1 ]
NO LIGHT LIGHT
1 |
o WITH IGNITION ON,  ENTER DIAGNOSTICS AND
BACK PROBE BOTH SELECT OUTPUT CYCLING
SIDES OF TCC BRAKE CODE .9.6
SWITCH WITH A TEST o OBSERVE TEST LIGHT.
LIGHT TO GROUND 1
(WITH BRAKE RELEASED). I
[ T 1 l LIGHT GOES
ON AND OFF LIGHT STAYS ON
LIGHT ON LIGHT ON NO LIGHT EVERY 3 SECONDS
BOTH SIDES | ONE sIDE BOTH SIDES T |
1 * DISCONNECT TRANSMISSION
CHECK ADJUSTMENT gngiL'&cgslcxxL CONNECTOR.
OF TCC BRAKE SWITCH. * CONNECT AN OHMMETER
I BETWEEN PINS A & D
ON TRANS SIDE OF
IF OK, REPLACE SWITCH. oNNECTOR,
* DISCONNECT TRANSMISSION
et CHECK GA-TRANS FUSE.
« PROBE HARNESS PIN A 1 LESS THAN
WITH A TEST LIGHT TO ; 1 —1 15 OHMS
GROUND. FUSE | Fuse I
I BLOWN oK
[ 1 1 I REPAIR SHORTED CIR-
REPAIR GROUND CUIT IN TRANSMISSION
NO LIGHT LIGHT IN CIRCUITS REPAIR OPEN AND THEN DETERMINE IF
T FEED BY GA- ';‘ag‘ggugs ECM WAS DAMAGED BY SHORT.
TRANS FUSE. #3.
REPAIR OPEN
IN CIRCUIT #420 CONNECT THE TEST LIGHT BETWEEN GREATER THAN
PIN A AND PIN D OF HARNESS CONNECTOR 15 OHMS
I ]
L ] » CHECK CIRCUIT #422
NO LIGHT LIGHT FOR AN OPEN.
o CHECK FOR A FAULTY
| | ECM CONNECTOR OR
JUMPER PIN F AND ALDL DISCONNECT P-3 (ORN) ECM CONNECTOR FAULTY ECM.
DIAGNOSTIC CONNECTOR
TO GROUND ]
T [ ]
[ 1 LIGHT LIGHT
— — REMAINS ON GOES OFF
REMAINS COMES 1 1
OFF ON CHECK FOR A FAULTY
REPAIR CIRCUIT
1 1 #422 FOR A ECM CONNECTOR
REPAIR OPEN CHECK FOR AN OPEN SHORT TO OR FAULTY ECM
IN CIRCUIT #422 | | OR SHORT TO GROUND GROUND
IN TRANSMISSION.

1
CHECK FOR FAULTY
MATING OF TRANSMISSION
CONNECTOR TERMINALS

Copyright (c) 2001 Mtchell Repair Information Conpany



1-14d 982 Computerized Engine Controls

GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)

MAINTENANCE

The DFI control system does not require periodic maintenance.
The ECM signals need for repair or replacement of oxygen sen-
sor. However, if the vehicle is raised for other services, check
the general condition of the catalytic converter and exhaust
system.

REMOVAL & INSTALLATION
ELECTRONIC CONTROL MODULE (ECM)

Removal & Installation — Remove lower instrument panel
cover. Remove 3 nuts securing ECM to instrument panel
mounting brackets and ground strap. Remove 3 electrical con-
nectors and remove ECM from vehicle. To install ECM, reverse
removal procedure and ensure ground strap is securely
attached.

PROGRAMMABLE READ ONLY MEMORY (PROM)

Removal — 1) Remove ECM as previously described. Insert tip
of small blade screwdriver into keyhole of locking tab on
PROM access cover. Carefully bend tab slightly to unlock
access cover and slide cover off ECM.,

2) Note positions of each PROM before removal. Replacement
PROM'’s must be installed in same position as original PROM's.
Small reference boss (dimple) on PROM carrier must align with
boss (dimple) on PROM socket. Grasp clear PROM between
thumb and forefinger. Gently rock PROM back and forth while
applying upward force to remove PROM and carrier. Repeat
procedure for green PROM.

— PROM's are not interchangeable. PROM’s designed
for first generation ECM's cannot be installed in second
generation ECM’s and second generation PROM's cannot be
installed in first generation ECM's. Ensure PROM part numbers
correspond to those of PROM's originally installed in ECM.

Installation — 1) Place PROM in clear carrier upside down on
flat surface with pins facing up. Using a narrow blunt tool,
press PROM body down on both sides of retainer bar so top of
PROM is flush with top of carrier. Repeat procedure for PROM
mounted in green carrier. See Fig. 5.

2) Position clear PROM carrier squarely over PROM socket in
ECM. Firmly press down on top of carrier. While holding
carrier down, press body of PROM down wih a blunt tool.
Alternately pressing down on either end will securely seat
PROM. Repeat procedure for PROM mounted in green carrier.

3) Install access cover on ECM and ensure it locks in place. In-
stall ECM in vehicle. Start engine, enter diagnostics and check
for code "51”, If code "51" does not appear, PROM installa-
tion is correct. If code "51” is displayed, one or both PROM’s
are not fully seated, installed backwards, have bent pins or
are defective.

4) If pins are bent, straighten pins and reinstall PROM. If pins
break or crack during straightening process, replace BOTH

PROM's. If PROM’s are installed backwards, replace BOTH
PROM's.
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Fig. 5 Installing PROM into Electronic Control Module

— First generation ECM's are not able to recognize an
improperly seated PROM and cannot set a code "51". Poorly
seated PROM'’s on first generation ECM’s may produce these
symptoms; Display of false codes which cannot be cleared,

erratic cycling of various lights and components, or a "Hard
Failure” code "74".

MPG DISPLAY

Removal & Installation — Remove center instrument panel
applique. Remove 2 MPG mounting screws and pull display
out of instrument panel. Disconnect electrical connecter. To in-
stall, reverse removal procedure.

THROTTLE POSITION SENSOR (TPS)

— DO NOT remove TPS unless all diagnosis confirms
that TPS requires adjustment or repair.

Removal — 1) Remove TPS electrical connector. Remove air
cleaner and throttle body assembly. Turn throttle body upside
down and support assembly to prevent damage to injector
connectors. Using a 3¢" drill bit, drill completely through both
TPS access holes in base of throttle body to remove spot welds
holding screws in place.

2) Remove and discard TPS attaching screws. Remove lock
washers and retainers. Remove TPS from throttle body, noting
location of TPS pick-up lever in relation to throttle shaft lever
tang for installation reference.

Installation — Position TPS over throttle shaft with TPS pick-
up lever following throttle lever tang. Install retainers, lock
washers and 2 new screws. Tighten screws so TPS will move but
is not loose. Install throttle body, reconnect electrical connector
and adjust TPS.
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GENERAL MOTORS DFI CONTROL SYSTEM (Cont.)
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Throttle Position
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Fig. 6 View of Throttle Body Assembly
IDLE SPEED CONTROL ACTUATOR (ISC)

Removal & Installation — Disconnect harness connector
from I1SC. Remove 2 mounting screws and ISC. To install, posi-

tion ISC on left side of throttle body, install mounting screws
and adjust I1SC.

MANIFOLD ABSOLUTE PRESSURE SENSOR (MAP)

Removal — Remove instrument panel lower cover. Disconnect
MAP vacuum hose and electrical connector. Remove screw
securing MAP sensor to MAP/BARO bracket and remove
sensor.

Installation — Reverse removal procedure to install.
BAROMETRIC PRESSURE SENSOR (BARO)

Removal — Remove instrument panel lower cover and glove
box liner. Disconnect BARO sensor electrical connector.
Remove retaining screw holding MAP/BARO bracket to instru-
ment panel. Remove screw securing BARO sensor and ground
strap to bracket. Remove sensor.

Installation — Reverse removal procedure to install.

COOLANT TEMPERATURE SENSOR (CTS)

Removal — Drain radiator until coolant level is below sensor.
Remove alternator if required to gain access to sensor. Discon-
nect harness connector from sensor and remove sensor from

block.
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Installation — Apply non-hardening sealer to threads of sen-
sor and install sensor. Reconnect harness connector and install
alternator (if removed). Refill radiator.

OXYGEN SENSOR

Removal & Installation — Disconnect electrical connector
and remove oxygen sensor. Install new oxygen sensor and en-
sure clearance is maintained at boot. When installing new sen-
sor, do not remove coating from threads or install with any
type of sealant. Reconnect electrical harness. See Fig. 9.

NeiZ — DO NOT attempt to reinstall an oxygen sensor.
Reinstallation of a sensor without the special glass bead thread
coating may require replacement of exhaust system.

Wiring Harness

This dimension MUST
be maintained after

23-39" 7" installation.

Fig. 7 Oxygen Sensor Location

TIGHTENING SPECIFICATIONS

Application Ft. Lbs. (N'm)
OXYGEN SENSOF .eevuieeeiiiiiiiie et 30 (41)
Coolant Sensor & MAT Sensor ........cceveeeeniiennnenns 15 (20)
Throttle Body ...oooveviieieiiiiiciicicee e 15 (20)
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