2.5L CEC SYSTEM

1988 Jeep Cherokee

1988 Computerized Engine Controls
JEEP 4-CYLINDER 2.5L TBI COMPUTERIZED EMISSION CONTROL

Cherokee, Comanche

DESCRIPTION

The computerized engine control system, used on 2.5L models
with throttle body fuel injection, is built around an electronic
control unit (ECU). The ECU is a microprocessor-based computer.

The major function of the system is to reduce emissions. It
accomplishes this through a series of 13 sensors or switches that
constantly monitor several engine conditions. See Fig. 16.
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Fig. 1: Vacuum Diagram for Jeep 2.5L CEC System

The computer processes input information from the sensors to
get an accurate picture of engine operation. It then provides output
control signals to regulate air/fuel ratio, ignition, idle speed and



emission control devices. This permits optimum engine performance
with minimum emissions.

OPERATION

The engine control system is divided into 6 sub-systems:
electronic control unit (also called the ECU or computer), sensors and
switches, fuel control, emission control, idle speed control, and
ignition advance control.

ELECTRONIC CONTROL UNIT (ECU)

The ECU is located under the instrument panel, above the
accelerator pedal. It receives information from the 13 engine sensors
or switches to determine engine operating conditions at any particular
moment. The ECU responds to these signals by sending a control signal
to the fuel injector, fuel pump, ignition control module, idle speed
actuator (ISA) motor, EGR solenoid, and canister purge solenoid. It
also controls the Load Swap relay, and on Man. Trans. models, the up-
shift indicator lamp.

SENSORS & SWITCHES

Exhaust Gas Oxygen (EGO) Sensor

The amount of oxygen in exhaust gases varies according to the
air/fuel ratio of the intake charge. The exhaust gas oxygen sensor,
located in the exhaust pipe, detects this content and transmits a low
voltage signal to the ECU.

The outer surface of the sensor is exposed to exhaust gases,
the inner surface to outside air. The difference in the amount of
oxygen contacting the inner and outer surfaces of the sensor creates a
pressure, which results in a small voltage signal. This signal, which
is a measure of the unburned oxygen in the exhaust gas, is transmitted
to the ECU.

If the amount of oxygen in the exhaust system is low (rich
mixture), the sensor voltage signal will be high. If the mixture is
lean, the oxygen sensor will generate a low voltage signal.

The sensor has a heating element that keeps the sensor at
proper operating temperature during all operating modes.

Manifold Air/Fuel Temperature (MAT) Sensor

The manifold air/fuel temperature sensor is installed in the
intake manifold. This sensor provides a voltage signal to the ECU
representing the temperature of the air/fuel mixture in the intake
manifold. The ECU compensates for air density changes during high
temperature operation.

Coolant Temperature Sensor (CTS)

The coolant temperature sensor is located in the intake
manifold coolant jacket. This sensor provides a voltage signal to the
ECU. The ECU uses this signal to determine engine temperature. During
cold engine operation, the ECU responds by enriching the air/fuel
mixture delivered to the injector, compensating for fuel condensation
in the intake manifold, controlling engine warm-up speed, increasing
ignition advance, and inhibiting operation of the EGR system.

Manifold Absolute Pressure (MAP) Sensor

The MAP sensor detects absolute pressure in the intake
manifold as well as ambient atmospheric pressure. This information is
supplied to the ECU, through voltage signals, as an indication of
engine load. The sensor is attached to the plenum chamber near the
hood latch. A vacuum line from the throttle body supplies the sensor



with manifold pressure information.

Knock Sensor

The knock (detonation) sensor, located in the cylinder head,
provides an input signal to the ECU whenever detonation occurs. The
ECU then retards ignition advance to eliminate the detonation at the
applicable cylinders.

Speed Sensor

The speed sensor (or crankshaft position sensor) is mounted
at the flywheel/drive plate housing. The sensor detects the flywheel/
drive plate teeth as they pass during engine operation and sends an
electrical signal to the ECU, which calculates engine speed.

The flywheel/drive plate has a large trigger tooth and notch
located 90° and 12 small teeth before each top dead center (TDC)
position. When a small tooth or notch pass the magnetic core in the
sensor, the build-up and collapse of the magnetic field induces a
small voltage signal in the sensor pick-up windings.

The ECU counts these signals representing the number of teeth
as they pass the sensor. When a larger trigger tooth and notch pass
the magnetic core, a higher voltage signal is sent to the ECU. This
indicates to the ECU that a piston will be at the TDC position 12
teeth later. The ECU either advances or retards ignition timing as
necessary according to sensor inputs.

Battery Voltage

Battery voltage input to the ECU ensures that proper voltage
is applied to the injector. The ECU varies voltage to compensate for
battery voltage fluctuations.

Starter Motor Relay
The engine starter motor relay provides an input to the ECU,
indicating the starter motor is engaged.

Wide Open Throttle (WOT) Switch

The WOT switch is mounted on the side of the throttle body.
The switch provides a voltage signal to the ECU under wide open
throttle conditions. The ECU responds to this signal by enriching the
air/fuel mixture delivered to the injector.

Closed Throttle (Idle) Switch

This switch is integral with the idle speed actuator (ISA)
motor. The switch provides a voltage signal to the ECU, which
increases or decreases the throttle stop angle in response to engine
operating conditions.

Transmission Gear Position Indicator

The gear position indicator is mounted on vehicles equipped
with automatic transaxles. It provides a signal to the ECU to
indicate that the transaxle is in a driving mode and not in Park or
Neutral.

Power Steering Pressure Switch
The switch increases the idle speed during periods of high
power steering pump load and low engine RPM.

A/C Switch

The A/C switch sends a signal to the ECU when the air
conditioner is operating and when the compressor clutch must be
engaged to lower the temperature. The ECU, in turn, increases engine
speed to compensate for the added load of the air conditioner.

FUEL CONTROL



An electric in-tank fuel pump supplies fuel through the fuel
filter located under the right rear floor pan to the throttle body,
maintaining a constant operating pressure. Fuel enters the fuel bowl
reservoir of the throttle body through the injector and overflow type
fuel pressure regulator. The fuel pump is controlled by the ECU. A
ballast resistor attached to the right side of the plenum chamber,
reduces fuel pump speed after engine is running. The resistor is

by-passed in the "Start" position.
The fuel injector and fuel pressure regulator are integral

components of the throttle body. The injector is electronically-—
controlled by the ECU. See Fig. 15.
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Fig. 2: Cross Section View of Injector

The fuel pressure regulator is a diaphragm-operated relief
valve which maintains fuel pressure of 17.3 psi (1.2 kg/cm?®). See

Seat

Fig. 16. Fuel in excess of this pressure is returned to fuel tank by a




fuel return line. The regulator is not controlled by the ECU. The
regulator’s spring chamber is vented to the same pressure as the tip
of the injector.
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Fig. 3: Cross Section View of Fuel Pressure Regulator

Since fuel pressure at the injector is kept constant, the
volume of fuel injected is dependent only on the length of time that
the injector is energized. The injection time duration is based on
engine operating conditions, which are provided to the ECU by the



input sensors. During engine start-up, the injector delivers an extra
amount of fuel to aid in starting.

EMISSION CONTROL

Both EGR and canister purge operation are regulated by the
ECU. Regulation of these 2 systems is accomplished through the use of
an electrically-operated vacuum solenoid.

Whenever the solenoid is energized by the ECU, it prevents
vacuum action on the EGR valve and canister. The solenoid is
energized by the ECU during engine warm-up, improving cold
driveability. It is also energized during closed throttle (idle),
wide open throttle and during rapid acceleration or deceleration.

In this way the EGR is prevented from operating until the
engine reaches a predetermined temperature. The canister purge does
not operate until the oxygen sensor warms up and becomes operational.
This prevents an over-rich mixture until the oxygen sensor can
compensate for the extra fuel vapor.

IDLE SPEED ACTUATOR (ISA)

The ISA motor, located on the throttle body, is an
electrically-driven actuator that changes the throttle stop angle by
acting as a movable idle stop. The ECU commands the ISA to control
engine idle speed and maintain a smooth idle during sudden engine
deceleration. It does this by providing the appropriate voltage
outputs to produce the idle speed or throttle stop angle required for
the particular engine operating condition. There is no idle speed
adjustment.

For cold engine starting, the throttle is held open for a
longer period to provide adequate engine warm-up prior to normal
operation. When starting a hot engine, the throttle is open for
shorter time.

Under normal engine operating conditions, engine idle is
maintained at a pre-programmed RPM, which may vary slightly due to
engine operating conditions. Under certain engine deceleration
conditions, the throttle is held slightly open.

IGNITION ADVANCE CONTROL

Under certain engine operating conditions, the predetermined
ignition advance curve is modified. This is accomplished through 2
switching circuits that connect the ECU and the ignition control
module.

ECU-CONTROLLED RELAYS

System Power Relay

Located on the right strut tower, this relay is energized
during engine start up and remains energized until 3 to 5 seconds
after the engine is stopped. This permits the ECU to extend the idle
speed actuator for the next start up and then cease operation. See
Fig. 4.
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Load Swap Relay
The Load Swap Relay is used on models with A/C and power

steering. The relay works in conjunction with the power steering
pressure switch to disengage the A/C compressor clutch.

If the compressor clutch is engaged when the power steering

pressure switch contacts close, the input signal from the switch to
the ECU also activates the load swap relay. The relay contacts open,
cutting off electrical feed to the compressor clutch. The clutch
remains disengaged until the pressure switch contacts reopen and

engine

NOTE:

switch.

idle returns to normal.

The load swap relay does not reengage the compressor clutch
immediately. The relay has a timer that delays energizing
the clutch for .5 second to ensure smooth engagement.

Fuel Pump Control Relay
Battery voltage is applied to the relay through the ignition
The relay is energized when a ground is provided by the ECU.

When energized, voltage is applied to the fuel pump See Fig. 15.

A/C Clutch Relay



The ECU controls the A/C compressor clutch by means of the
A/C clutch relay. See Fig. 15.

UP-SHIFT INDICATOR LAMP

Manual transaxle vehicles are equipped with an up-shift
indicator lamp. The lamp is normally turned on when the ignition
switch is turned "ON", and is turned off when the engine starts.

The lamp will again light during engine operation, according
to engine speed and load conditions. A switch, located on the
transaxle, prevents lamp from lighting when transmission is shifted
to the next highest gear. If the shift of gears is not performed, the
ECU will turn the lamp off after 3-5 seconds.

MODES OF OPERATION
IGNITION SWITCH "ON" MODE

When the TBI system is activated by the ignition switch, the
system power relay is energized, and the fuel pump is energized by
the ECU through the fuel pump relay. The pump will operate for
approximately 1 second, unless the engine is operating or the starter
motor is engaged.

The ECU receives input from the CTS, MAT, and MAP sensors.
The up-shift indicator lamp is illuminated.

ENGINE START-UP MODE

When the starter motor is engaged, the ECU receives inputs
from the CTS and speed sensors, the starter motor relay, and the wide
open throttle switch. The fuel pump is activated by the ECU and
voltage is applied to the injector, with the ECU controlling
injection time.

The ECU determines proper ignition timing from the speed
sensor input. If the wide open throttle switch is engaged, the ECU
will deactivate the injector to prevent flooding.

ENGINE WARM-UP MODE

The ECU receives inputs from the CTS, MAT, MAP, speed, and
knock sensors. It also is informed of throttle, gear (automatic
transaxle models) and A/C control position.

The ECU provides a ground for the injector, precisely
controlling fuel delivery to the engine. The ECU also controls
ignition timing, engine idle speed and throttle stop angle. On
vehicles with manual transmissions, the up-shift indicator lamp is
controlled according to engine speed and load.

CRUISE MODE

During cruising speed, the ECU receives inputs from the CTS,
MAT, MAP, EGO, speed and knock sensors. It is also informed of
throttle, gear (automatic transaxle models), and A/C control position.

The ECU provides a ground to the injector, precisely
controlling injector time. It also controls idle speed, throttle stop
angle, ignition timing, air/fuel mixture ratio and up-shift indicator
lamp.

DECELERATION MODE

During deceleration, the ECU receives inputs from the CTS,



MAT, MAP, EGO, speed and knock sensors. It also is informed of
throttle, gear (automatic transaxle models) and A/C control position.

When the ECU receives deceleration input from the closed
throttle (idle) switch, it grounds the EGR valve/canister purge
solenoid. This interrupts vacuum to EGR valve and canister purge
function. The injector is grounded, and during rapid deceleration,
the ECU may stop injection for a short period of time. The ECU also
controls engine idle speed and throttle stop angle.

WIDE OPEN THROTTLE MODE

During wide open throttle mode, the ECU receives inputs from
the CST, MAT, MAP, EGO, speed and knock sensors. It also monitors
throttle position.

When the ECU receives deceleration input from the closed
throttle (idle) switch, it grounds the EGR valve/canister purge
solenoid. This interrupts vacuum to EGR valve and canister purge
function. The EGO sensor input is not accepted by the ECU. The
injector is grounded and amount of fuel is precisely controlled.

IGNITION SWITCH "OFF" MODE

When ignition switch is turned "OFF", the ECU ceases to
provide ground for the injector and all fuel injection stops. The ECU
causes the idle speed actuator to fully extend for the next start up.
The ECU then deactivates.

COMPONENT TESTING

NOTE: When test calls for volt-ohmmeter, use of a high impedance
digital type is required.
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Fig. 5: Diagnostic Connectors D1 and D2 Terminal Identification

1) Disconnect wiring harness connector from the MAT sensor.
Test resistance of the sensor with an ohmmeter. If resistance is not
185-100,700 ohms (3400 ohms at 70°F; 1600 ohms at 100°F), replace



sensor. With engine warm, resistance should be less than 1000 ohms.

2) Connect one ohmmeter lead to sensor connector terminal.
Connect other lead, in turn, to ECU harness connector terminals 32
and 14. Repair wiring harness if resistance is greater than 1 ohm.

COOLANT TEMPERATURE SENSOR

1) Disconnect wiring harness from CTS sensor. Test
resistance of sensor. If resistance is not 185-100, 700 ohms (3400
ohms at 70°F; 1600 ohms at 100°F), replace sensor. With engine warm,
resistance should be less than 1000 ohms.

2) Connect one ohmmeter lead to sensor connector terminal.
Connect other lead, in turn to ECU harness connector terminals 15 and
32. Repair wiring harness if an open circuit is indicated.

WIDE OPEN THROTTLE (WOT) SWITCH

1) Disconnect wiring harness from WOT switch. Connect
ohmmeter leads to switch terminals, and manually open and close the
switch. When switch is closed, resistance should be infinite. A low
resistance should be indicated at wide open position. Test switch
operation several times. Replace WOT switch if defective. Reconnect
wiring harness.

2) With ignition switch "ON", connect voltmeter between pin
6 and pin 7 (ground) of diagnostic connector D2. Voltage should be
zero with switch in wide open position and greater than 2 volts in
any other position.

3) If voltage is always zero, test for short circuit to
ground in wiring harness or switch. Check for open circuit between
pin 8 of ECU connector and the switch connector. Repair or replace
wiring harness as necessary.

4) If voltage is always greater than 2 volts, test for an
open wire or connector between the switch and ground. Repair as
required.

CLOSED THROTTLE SWITCH

NOTE: It is important that all testing be done with the idle speed
actuator (ISA) motor plunger in the fully extended position
(as it would be after a normal engine shut down). If it is
necessary to extend the motor plunger to test the switch, an
ISA motor failure can be suspected. Refer to ISA motor test.

1) With ignition on, connect voltmeter positive lead to pin
13 of diagnostic connector D2. Attach negative lead to pin 7. Voltage
should be close to zero at closed throttle and greater than 2 volts
at any position other than closed throttle.

2) If the voltage is always zero, test for a short circuit
to ground in the wiring harness or switch. Test for an open circuit
between pin 25 of ECU connector and throttle switch.

3) If voltage is always more than 2 volts, test for an open
circuit in the wiring harness between the ECU and switch connector.
Also check for open circuit between the switch connector and ground.
Repair or replace wiring harness as needed.

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

1) Inspect MAP sensor vacuum hose connections at sensor and
throttle body. Repair as required. Test MAP sensor output voltage at
MAP sensor connector pin B (as marked on sensor body) with the
ignition switch "ON" and engine off. See Fig. 15. Output voltage
should be 4.0-5.0 volts.



NOTE : Voltage should drop 0.5-1.5 volts with hot engine, at idle.
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Fig. 6: MAP Sensor Terminal Identification
If markings on MAP sensor vary from illustration, use markings on
sensor.

2) Test voltage at pin 33 of ECU connector for 4.0-5.0 volts
to verify wiring harness condition. Repair if required.

3) With ignition on, check for MAP sensor supply voltage of
4.5-5.5 volts at sensor connector pin C. Similar voltage should be
present at pin 16 of ECU connector. Repair or replace wiring harness
if required. Test for sensor ground between pin 17 of ECU connector
and pin A of sensor connector.

4) Using an ohmmeter, check for ground from pin 17 of ECU
connector to pin 2. If an open circuit is indicated, check for a
defective sensor ground on the flywheel housing near the starter
motor.

5) If ground is good, the ECU must be replaced. Before
replacing ECU, check to see if pin 17 of ECU connector is shorted to
12 volts. If so, correct the condition and test ECU before replacing.
Refer to the ELECTRONIC CONTROL UNIT TEST.

ELECTRONIC CONTROL UNIT



1) If all components have been checked and/or repaired, but
a system failure or problem still exists, the ECU may be at fault.
However, the ECU is a very reliable unit and must always be the final
component replaced if a doubt exists concerning the cause of a system
failure.

2) The only way to confirm an ECU malfunction is to take the
unit to an AMC dealer to have it tested. This is the only sure way to
avoid replacing a good ECU.

SYSTEM DIAGNOSIS
PRELIMINARY CHECKS

Be sure fuel is actually reaching the injector. Make sure no
air is entering the intake or exhaust system above the catalytic
converter. Before assuming an engine control system malfunction,
inspect the following systems to ensure components are in good
condition and are operating properly.

* All support systems and wiring.

* Battery connections and specific gravity.

* Electrical and vacuum connections on components and sensors.
* Emission control devices.

* Ignition system.

* Vacuum hoses.

CAUTION: Never connect or disconnect a component without turning the
ignition switch off. Never apply more than 12 volts or AC
voltage to system terminals. Disconnect battery cables
before charging it. Remove ECU if temperatures are expected
to exceed 176°F (80°C), such as in a paint shop bake oven.

DIAGNOSTIC TEST CHARTS

Following are 6 different diagnostic test flow charts,
providing the shortest means of testing the system. These include:

* Ignition Switch "OFF" Chart - Tests system power for ECU
memory keep-alive voltage.

* Ignition Switch "ON" Power Chart - Tests system power
function and fuel pump power function.

* Ignition Switch "ON" Input Chart - Tests closed throttle
(idle) switch, wide open throttle (WOT) switch, manifold
absolute pressure (MAP) sensor, park/neutral switch, coolant
temperature sensor (CTS), manifold air/fuel temperature (MAT)
sensor and the respective switch or sensor circuits.

* System Operational Chart - Tests engine start-up and fuel
injector circuits, plus function of closed loop air/fuel
mixture, coolant temperature sensor, manifold air/fuel
temperature sensor, knock sensor and closed loop ignition
retard/advance, EGR valve and canister purge solenoid, idle
speed actuator, and A/C control.

* Basic Engine Chart - Indicates possible failures within other
engine related components.

* Man. Trans. Up-shift Chart - Tests up-shift indicator lamp
function on manual transmission vehicles.
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CHART 1 - IGNITION SWITCH OFF
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Chart 1 - Ignition Switch Off




1
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Fig. 9: Chart 2-A - Ignition Switch On



CHART 2-B ~ IGNITION SWITCH ON {Cont.)
Continued from Chart 2-A Continued from Chart 2-A
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Fig. 10: Chart 2-B - Ignition Switch On (Cont.)



Fig.

CHART 2-C - IGNITION SWITCH ON (Cont.)
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RESISTANCE
BETWEEN 80
ANC 120

AFTER 1 SECOND \ g

QS
7
REMOVE THE
SYSTEM POW
REMOVE THE REPLACE THE i::ul-ﬂ‘; :::’
JOMPER WIRE ECU ANC START RESISTANCE
AND TEST FOR TEST 2 AGAIN BETWEEN
VOLTAGE RELAY TERMI
SETWEEN THE NALS RS ANG
RELAY COMMEC: B PLACE THE
TOR TERMINALS NEGATIVE
X AND 87 TEST PROBE
ON TERMINAL
86
YES
REPLACE THE
SYSTEMW
POWER RELAY
NO AND START
TEST 2 AGAN
REPAIA THE
IGHITION
SWITCH-TQ-
FUEL PUWP
RELAY WIRE
HARNE S5 REPAIR THE WIRE MARNESS
START TEST 2 BETWEEN THE SYSTEM POWER
AGAIN RELAY ANQO THE ECU

Ow

INSTALL A JUMPER WIRE ACROSS THE FUEL PUME
BALLAST RESISTOR TURM TrE IGMITION SWITCH

REPAIA THE WIRE HARNESS
BETWEEN THE ECU WIAE HARNESS

BATTEAY VOLTAGE
NOICATED O
THE METER

CONNECTOR TERMIMAL 6} AND THE
FUEL PUMP RELAY (TERMINAL BS;
TEST THE FUEL PUMP OPERATION

REPAIR THE N

BALLAST

BEPLACE THE FUEL PUMP RELAY
ANO STAAT TEST 2 AGAIN

RESISTOR.TQ.
FUEL PumP

WIRE HAR-

NESS REMOVE
AND TEST TME
FUEL PUMP
REPLACE THE
FUEL PUMP
DEFECTIVE

REPLACE "HE
FUEL Puwe
BALLAST
RESISTOR
TEST THE FUEL
PLUME
OPERATION

11:

Chart 2-C - Ignition Switch On

(Cont.)



CHART 3 - THROTTLE POSITION SENSOR TEST

DISCONNECT THE WIRE CONNECTOR
AT THE TPS CHECK VOLTAGE AT TPS
CONNECTOR PINS B{GROUND]ANDC
(50VOLT SUPPLY)WITHXEY ON"'

CONNECT THE TPS WIRE CONNECTOR
TO THE TPS CHECK VOLTAGE AT TPS
CONNECTOR TERMINALS A (+1 AND B
{GROUND) WITH KEY "ON'" AND THROTTLE
PLATE AT WIDE QPEN THROTTLE -

TURN KEY OFF. CHECK
FOR CONTINUITY BETWEEN ECU
CONNECTOR PIN 16 AND TPS
CONNECTOR TERMINAL {C)

NO | CHECKFOACONTINUITY
BETWEENECU CONNECTOR
PIN13ANG PINB OF

THE TPS CONNECTOR

OPEN
crRCUIT
T

YES

QUTPUT YOLTAGE
4647vVOLTS
)

REPAIR THE TPS WIRE
HARNESS POWER SUPPLY
CIRCUIT BETWEEN THE ECU
AND THE TPSAND RETEST

TPS SWITCH AND Cgt?f;g?gpur
A sTMENT OK
OJUSTMENT O 464 7VOLTS

ABLE TO

TPS AND ADJUST TES
WIRING DK TOa 64 7vOULTS
REPAIR TPS WIRE AT WOT
MARNESS GROUND CIRCUIT ?
BETWEEN THE ECU AND CHECK FORCONTINUITY
THE TPS AND RETEST BETWEEN ECUCONNECTOR
PiN 31 AND THE TPS
CONNECTORPIR &
REPLACE THE
THROTTLE POSITION
SENSOR (TPS| AND
REPAIR TPS WIRE ves NO ADJUST OUTPUT VOLTAGE
MARNESS BETWEENECU >
AND TPS AND RETES®

REPLACF ECU
ANC RETEST

* DO NQT UNFASTEN THE SENSOR WtAE HARNE S5 CONNECTOR INSERT
THE YOLTMETER TEST LEADS THROUGH THE BACK OF THE WIRE HARNESS
CONNECTOR TOMAKE CONTACT WITH THE SENSOR TERMINALS ON SOME
MOOELS. IT MAY ALSO BE NECESSARY TO REMOVE THE THROTTLE BODY
FROM THE INTAKE MANIFOLD, TO GAIN ACCESS TO TME SENSOR WIRE
HARNESS CONNECTOR

Fig. 12: Chart 3 - Throttle Position Sensor Test



Fig.

NORMAL OPERATING TEMPERATURE

START THE ENGINE AND ALLOW IT TO ATTAIN

13:

CONTINUE WITH TEST 4C ]

REFER TO TEST 5 BASIC NO YES
ENGINE TEST
NO | REPAIR THE ENGINE
STARTING PROBLEM AND
START TEST 4 AGAIN
VES

ENGAGE THE STARTER MOTOR AND TEST THE VOLTAGE BETWEEN DIAGNOSTIC
CONNECTOR TERMINALS D1-4 AND D1-3 TERMINAL D1-3 IS GROUND

GREATER
THAN

7 VOLTS
2

REPAIR THE STARTER MOTOR RE-
| LAY AND IGNITION SWITCH CIRCUITS

AND OR THE WIRE HARNESS.

ENGAGE THE STARTER MOTOR AND TEST THE VOLTAGE BETWEEN ECU CONNECTOR
TERMINALS 29 AND 1 (OR 2). TERMINALS 1 AND 2 ARE GROUND.

GREATER
THAN

7 VOLTS
2

REPAIR THE WIRE HARNESS
BETWEEN DIAGNOSTIC CONNECTOR
TERMINAL D1-4 AND ECU CONNEC-
TOR TERMINAL 29.

REFERENCE.

TURN THE IGNITION SWITCH ON AND TEST THE VOLTAGE AT ECU CONNECTOR
TERMINALS 11 AND 28. USE ECU CONNECTOR TERMINAL 1 FOR THE GROUND

l

200359

Continued On Next Graphic

Chart 4-A - System Operational Test



Fig.

CHART 4-8 - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-A

CONMECT ATEST LAMP ACROSS TME
INJECTOR TERMINALS AND ENGAGE |
THE STARTER MOTOR

REMOVE THE WMUECTOR
WIRE HARNESS CONNEC

RESISTANCE

TEST T SPEED SENSOR

TEST THE CONTMUITY

TOR AND TEST FOR BETWEEN £CU CONNEC.- REPLACE THE
TEST THE TOR TEAMINALS 11 AND 28

BATTERY VOLTAGE AT THE SPEED
WIECTOR AN THE SPEED SENSOR

CONNECTOR TERMINA; SENSOR AND
RESISTANCE REFEA TO THE EWGINE COMNECTOR REFER TO RETEST

iRt CAGRAMS FOR THE ENGINE WIRING DI1A

THE WIRE COLOR GRAMS F OR WIRE COLORS

1 |

ox NO
2

T

REPLACE THE TEST THE CONTH#UITY -
NJECTOR AND BETWEEN EGU CONNEC REPAIR THE WIRE HARNESS ANL
RETEST TOR TERMINAL 2 AND THE AETES!

INJECTOR CONNECTOR
REFER TD TeE ENGINE
WIRING DIAGRAM FOP
WIRE COLOR

—-..[ REPLACE THE ECo AND RETEST ]

YES

NO .

TESY FOR CONTINUNTY BETWEEN ECu CONNEC TOR TERMINAL 27 AND IGNITION POWER
MODULE TERMINAL B OF THE TWO WIRE COMNECYOR TEST FOR & SHCRT CHRLUT TC
GROUND N THE WIRE HARNESS

WRE
mAANE S5
O

AEPLACE THE ECU AND RETES” _]

REPAIA THE WIRE HARNESS AND RETESY ]

Continued on Chart 4-C

14: Chart 4-B - System Operational Test (Cont.)



Fig.

CHART 4-C - SYSTEM OPERATIONAL TEST (Cont.)

Continued from Chart 4-B

ALLOW THE ENGINE TO WARM-UR UNTIL THE COOLANT TEMPEAATURE STABILIZES 0O
NOT PROCEED UNTIL THE RATHATOR FAN HAS CYCLED ON AND OFF

NO

YES

TEST THE VOLTAGE BETWEEN DIAGMOSTIC CONNECTOR TEAMINALS D2-12 AND D2-7
TERMINAL D27 15 GROUND

NO

BETWEEN
015 VOLT

AT

GROUND

OR NEAR

POTENTIAL
a

ANC 035 VOLT

1150 MY ANO
350 Mvi

5

DISCOMNECT THE CTS
WIRE HARNESS
CONNECTOR AND TEST
THE VOLTAGE AT THE
YES | CONNECTOR TERMINAL IN
REFERENCE TO THE
SYSTEM GROUND REFER
TO THE ENGINE WIRING
DIAGRAM FOR THE WIRE
COLOR

APPROXIMATELY
25VOLTS
q

REFLACE THE
COOLANT
TEMPERATURE
SENSOR (CTS)
AND RETEST

Continued on Chart 4-D

15:

Chart 4-C - System Operational Test (Cont.)




Fig.

Continued from Chart 4-C

TEST FOR CONTINUITY
BETWEEN DIAGNOSTIC
CONNECTOR TERMINAL
D2-12 AND ECU CONNEC-
TOR TERMINAL 15

APPROXIMATELY

NO
25

VOLTS
2

REPAIR THE WIRE
HARNESS AND RETEST

9

TEST THE CTS CONNECTOR
GROUND RETURN WIRE TERMINAL
FOR CONTINUITY WITH ECU

YES CONNECTOR TERMINAL 32 REFER
TO THE ENGINE WIRING DIAGRAM
FOR WIRE COLOR

TEST FOR A SHORT CIRCUIT TO
GROUND IN THE WIRE HARNESS
BETWEEN ECU CONNECTOR
TEAMINAL 15 AND DIAGNOSTIC
CONNECTOR TERMINAL D2-12

16:

YES

4

CONTINUITY
OK

NO

SHORT
CIRCUIT
TO

GROUND
2

NO

REPLACE THECTS
AND RETEST

REPAIR THE WIRE
HARNESS AND

RETEST

REPLACE THE
ECU AND RETEST

TEST THE VOLTAGE BETWEEN DIAGNOSTIC CONNECTOR TERMINALS D2:8 AND D2 7
TERMINAL D2-7 1S GROUND

Continued on Chart 4-E

Chart 4-D - System Operational Test (Cont.

11224



CHART 4-E - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-D

BE TWEEN
Loa vl
AND 0 3% WO !
150 ANC

350 My

N YES

«f DISCONNECT THE COOLANT

ves | TEMPERATURE SENSOR AND TEST
THE VYOLTAGE AT THE MAT SENSOR

WARE CONNECTOR REFER TO THE

ENGINE WIRMIG DIAGRAMS FOR

WWRE COLOR

AT OR NEAR GROUND
POTENTIAL

1

TEST FOR CONTINUITY REPLACE THE MaAMNFOLD
BETWEEN THE DIAGNOSTIC AR FUEL TEMPERATURE
CONMECTOR AND ECU (MAT)} SENEOR AND
CONNECTOR TERMINAL 14 RETEST

NO REPAIR THE WIRE

HAANESS AND RETEST

TEST THE MAT SENSOR GROUND
RETURAN WIRE FOR CONTHWUITY
WITH ECU WIWAE RARNE SS

YES CONNECTOR TERMWMAL 32 REFER
TO THE ENGINE WIRING DIAGAAMS
FOR WIRE COLOR

TEST FOR A SMORT CMCUIT 10
GROUND BE TWEEN THE
CIAGNOSTIC CONNECTOR AND THE
ECU CONNECTOR

-
L%
vEs SHont
CRCUIT 10 REPLACE THE v
GROUND ECU AND RETEST ES
i AEPLACE THE MAT SENSOR
AND RETESY
ENGINE
YES IDLE SPEED
APPAOXHMATEL Y

REPAIR THE WWE
HARNESS ANO
RETEST

750 APM
b

Continued on Chart 4-F Continued on Chart 4-F

Fig. 17: Chart 4-E - System Operational Test (Cont.)



CHART 4-F - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-E

Continued from Chart 4-E

HOSE

Y

CHECK FOR VOLTAGE AT THE AC
SELECT ANC REQUERT WIRES AT
l ECUCONNECTOR PINGS 30 3 34 WITH
AC TURNED OFF
MSCONMECT THE YACUUM HOSE
FROM THE EGR VALVE AND
CONNECT A VACUUM GAUGE TO THE REPAN WIRING BETWEEN
ECU AND A/C CONTROL PANEL |  YES MO
ORREPLACE AC CONTROL
PAREL SWITCH IF DEFECTIVE
RETESTIOLE SPEED 2.0
Y
£ oNL
TURN THE IGNITION SWITCH OFF AND DISCONMNECT THE WIRE DISCONNECT THE LOAD
CONNECTOR FROM THE ISA MOTOR APSLY 17 VOLTS FROM THE SWAP RELAY AND
BATTERY TO I1SA MOTOR CONNECTOR TERMINAL D WITH A RMECHECK IDLE SPEED
JUMPER WIRE CONNECT ISA MOTOR CONNECTOR TERMINAL C TO
ENGINE GAOUND WITH A JUMPER WIRE
IOLE
NO / seEeD
oK
7
YES
INSPECT THE ISA MOTOR
PLUNGER FOR A BINDING REPLACE LOAD SWAP RELAY
JAMMED CONDITION ANO/OR REPAIR WIRING
HARNESS BETWEENECU
AND LOAD SWAP RELAY
RETEST IDLE SPEED
NO YES

REFAIR THE BINDING JAMMED CON-
DiTION AND CYCLE THE MOTOR TO
BOTH EXTREMES UINTIL ASSURED
OF NORMAL OPERATION RETESY

BETWEEN 1ISA MOTOR

ABOQVE IDLE SPEED

CONMECT A TEST LAMP TO THE I5A MOTOR WIRE
HARNESS CONNECTOR TERMINALS D AND C AND
START THE ENGINE CONNECT A JUMPER WIRE

AND B MANUALLY WNCREASE THE ENGINE SPEED

WIAE HARNESS TERMINALS A

RETEST

REPLACE THE (54
MOTOR AND

Continued on Chart 4-G

REPLACE THE | vES

1S4 MOTOR

FLICRERS

Continued on Chart 4-G

Fig. 18:

Chart 4-F - System Operational Test

(Cont.)



Fig.

CHART 4-QG - SYSTEM OPERATIONAL TEST (Cont.)

Continued from Chart 4-F

MANIEOLD
VACLIUM
INDICATED ON THE
GAUGE

Continued from Chart 4-F

|

ki
TEST FOR CONTINUITY BETWEEN
ECU CONNECTOR TERMINAL 23 ANC
1SA MOTOR CONNECTOR TERMINAL
O TEST FOR CONTINUITY BETWEEN
ECU CONNECTOR TERMINAL 24 AND
1S4 MOTOR TERMINAL C

OISCONNECT THE EGR vALVE
CANISTEN PURGE SOLENCID WIRE
HARNESS COMNECTOR AND
CONMECT A TEST LAMP TO THE
CONMECTOR TEAMINALS

YES

INCREASE THE ENGINE
SPEED MANUALLY UNTH
THE 15A MOTOR PLUNGER
LOSES CONTACT WiTh TME
THAQYTLE LEVER

P T A
::T‘E";EE HE ECU AND REPAIR THE WIRE
HARNESS AND
RETEST
NO | TEST FOR BATTERY vOL T

AGE AT THE CONNECTOR

TEST FOR CONTWNUITY BETWEEN
THE SOLENOIC COMMECTOR ANC
ECU CONNECTOR TERMINAL &

YES

VALVE POAT 8

ENSURE THAT THE MANKOLD
VACUUM SOQURCE HOSE 1S
COMNECTED TO SOLENOIO VALVE
PORT C AND THAT THE EGR VALVE
HOSE 15 CONNECTED TO SOLENOID

BATTERY
vOLTAGE
PRESENT

»

MANIFOLD
VACUUM
PHESENT
? YES VACUUM HOSES
( CORRECTLY
NSTALLED
-
AEPLACE THE
MO | ecm vALVE
CANISTER
YES PURGE
SOLENOID AND
RETEST
ENSURE THAT THE MANIFOLD
VACUUM SOURCE MOBE 1S
CONNECTED TO SOLENCIO VALVE
PORT £ AND THAT THE EGA VALVE
HOSE 1S CONMECTED TO SOLENCHD
YALVE POAT B

REPAR THE CH.
CUIT ANO RETEST

REPAR THE WIRE
HARNESS AND
RETEST

CORRECTLY
POSITION THE
VACUUM

HOSES AND
RETEST

REPLACE THE
ECU AND RETEST

VACUUM

HOSES CORRECT, ¥

MMSTALLED
kd

Continued on Chart 4-H

INSPECT FOR AR LEAKS INTO THE VACUUM HOSE AT THE VAPOR

CAMISTER
1

Continued on Chart 4-H

19:

Chart 4-G - System Operational Test

(Cont.)



Fig.

Continued from Chart 4-G

CHART 4-H - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-G

L

INCREASE THE ENGINE SPEED TO
2500 RPM AND MAINTAIN FOR 15
SECONDS TO HEAT THE O: SENSOR
TEST YHE O: SENSQR VOLTAGE
BETWEEN ECU CONNECTOR
TERMINALS 35 AND 3 TERAMINAL 115
GROUND

l

VOLTAGE

CHANGES FROM

0 VOLT TO

1 VOLT
a

14
LITER

ENGINE
>

REPAIR THE
HOSE CONNEC:
TION AND
RETEST

NO

REPLACE THE SOLENQID
AND RETEST

YES

DISCONNECT THE
SOLENOID WIRE HARNESS
CONNECTOR

TEST THE CONTINUITY
BETWEEN ECU CONNEC
TOR TERMINAL 35 AND THE
O: SENSOR CONNECTOR

CONNECT A TIMING LIGMT TO THE
NUMBER 1 CYLINDER SPARK PLUG

WITH THE ENGINE AT IDLE
SPEED OBSERVE THE
TWING SCALE AND INDEX
AND SYRIKE THE INTAKE
MANIFOLD NEAR THE
KROCK SENSOR WITH THE

YES
PROCEED TO THE INSPECT FOR
NEXT PAGE EXHAUST LEAKS

BEYWEEN THE
ENGINE AND THE
Q. SENSOR

NC

YES

TURN THE IGNITION
SWITEH OFF DISCONNECT
THE ECL WIRE HABRNESS
CONNECTOR TEST FOR A
SHORY CIRCUIT TO
GROUNG BETWEEN THE
SOLENDIO CONNECTOR
AND ECU CONNECTOR
TERMINA, &

NG

SHORT
CIRCU'T TO
GROUND

]

NO

REPAIR THE WIRE
HARNESS ANQ AETEST

EDGE OF A SCREWDRIVER YES AEPLACE THE ECu AND
BLADE (10 TC 12 T REPLACE THE D ~
12 TIMES. SENSOR AND RETEST
BETEST
REPAIR AND
RETEST
Continued on Chart 4-|
20: Chart 4-H - System Operational Test (Cont.)



Fig.

CHART 4-| - SYSTEM OPERATIONAL TEST (Cont.)

Continued from Chart 4-H

THE
ECU RETARDS
THE :GNITION
TIMING

TEST FOR CONTINUITY

MO BETWEEN ECU CONNEC
ey TOR TERMINALS 13 AND 31
AND THE KNOCK SENSOR
CONNECTCOR TERAMINALS

REPEAT TRE
KNQCK SENSOR
TEST THE ECU
RETAADS THE
IGNITION TIMING

YES

RE
NE

TEST

PAIR THE WIRE HAR.

REPLACE THE KNQCK
SENSOR WITH ONE KNOWN

S5 ANC REPEAT THE

TO FUNCTION NORMALL ¥
REPEAT THE TEST

1

ENGINE TEST

CONTINUE WITH * 4

THE ECU
RETARDS "HE
IGNITION TIMING

THE CRIGINAL KNOCX
SENSOR 15 DEFECTIVE
FEPLACE )T AND CONTINUE
WITH THE TEST

WEHICLE
EQUIPPED WiTH
AC

"

INDICATOR

YES

J

YEHICLE
EQUIPPED WiTH PROCEED TO NO
Ul SHiFT TEST §

AEPLALE THE ECU AND
REPEAT THE TEST

TBF! SYSTEM
OPERATING
NORMALLY - TEST
COMPLETE

ENGINE 10LE
SPEED

CoLo

TURN THE A C ON - TEMPERATURE CONTRQL TO

INCREASES
7

DETERMINE IF THE AC
COMPRESSOR CLUTCH ENGAGES

I

Continued on Chart 4-J

21:

Chart 4-I - System Operational Test

(Cont.)



Fig.

CHART 4-J - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-1

YES

REPLACE THE
ECU AND REPEAT
Tre YEST

CHECK THE A T
COMPRESSOR FUSE

O 9]
REPLACE THE FUSE aND REPEAT
YME TEST
vYES
NO) Aﬁ

-

TEST FOR BATTERY VOLTAGE

BETWEEN THE A C COMPRESSDR

CLUTCH RELAY CONNECTOR

TERMINAL B8 AND ENGINE GROUND

TEST FOR vOL TAGE

YES

2 A8l
oMLY

TESTFORVOLTAGE AT THE LOAL
SWAPRELAY TERMINA, 1 AND GROUND

REPAIR THE WIRE RHARNESS ANC

REPEAT THE TEST™

TEST FOR IGNITION SWITCH vOL TAGE AT ECU
CONNECTOR TERMINALS 34 AND 3 USE ECU
CONNECTOR TEAMINAL 1 FOR THE GROUND

REFEREMNCE

TEST THE ECL CONNECTOR TERMINAL 22 FOR LESS
THAN ¢ VOULT USE ECU CONNECTOR TERMINAL *

FOR THE GROUND REFER

ENCE

22:

|

+

Continued on Chart 4-K

Chart 4-J - System Operational Test

v
£s AT LOAD SWAPRELAY
TERAMINA ¢ )
[ prOcEED 1C TEST £ 1
YES
YES
NO
NO

REPLACE . OAD ]

SWAPRELAY
REPAIR HARNESS
BETWEEN THE LOAD
SWAPRELAY ANC THE
COMPRESSOR ZLUTCh

TEST THE WIRE HARMNESS TS THE
ACCONTACH SWITCH aAND TME AL
TEMPERATURE CONTROL BEPAIR
AS NECESSARY AND REPEAT THE
TEST

(Cont.)



CHART 4-K - SYSTEM OPERATIONAL TEST (Cont.)
Continued from Chart 4-J

e YES TEST FORCONTINLITY BETWEEN ECU CONNECTOR
TERMING| 22 AND A & COMPRESSOR CLUTCHRELAY
TERMINAL BS

'

REPLACE THE ECU AND
REPEAT THE TEST

. REPAIR THE WIRE HAR-
REFPLACE THE RELAY AND NESS ANO REPEAT THE
REPEAT THF TEST TEST

Fig. 23: Chart 4-K - System Operational Test (Cont.)

CHART 5 - BASIC ENGINE TEST

INSPECT THE ENGINE FOR AIR L EAKS INTO THE vACUUM HOSES
AND FITTINGS

CHECK THE IGNITION POWER MOOULE OPERATION AND THE
'GNITICN HIGH vOLTAGE

IF FUEL 15 LEAKING FROM ARCUND "HE BASE OF THE INJECTUR
AEPLACE THE O-RING

CHECK THE FUEL PUMP P'RESSL’F‘F_]

[RETURN TQTEST & I

Fig. 24: Chart 5 - Basic Engine Test



CHART 6-A - MAN. TRANS. UP-SHIFT TEST

|

START THE ENGINE AND OBSERVE THE UP.SHIFT INDICATOR LAMP

}._

LAMP

LIGHTS FOR3 TO §

SECONOS
’

€S

LAMP
REMAINS ON
”

NO

DISCONNECT THE TRANSMISSION
4TH OR STH GEAR SWITCH

REPAIR THE SHORT CIA.
CUIT TO GROUND IN THE
WIRE HARNESS BETWEEN
THE TRANSMISSION AND
THE LAMP REPEAT THE
TEST

REPLACE THE
SWITCH AND RE.
PEAT THE TEST

LAMP OFF
]

YES

TEST THE SWITCH FOR A

| SHORT CIRCUIT TO

GROUND

TEST THE TRANSMISSION
SWITCH FOR CONTINUITY
WITH THE TRANSMISSION
IN THE NEUTRAL POSITION

CONNECT THE SWITCH
CONNECTOR TURN THE
IGNITION SWITCH OFF
DISCONNECT THE ECU

TOR TURN THE IGNITION
SWITCH ON

WIRE MAANESS CONNEC.

NO

YES

REPAIR THE
SHORT CIRCUIT
TO GROUND IN
THE WIRE HAR- NO
NESS BETWEEN
THE ECU AND THE
TRANSMISSION
SWITCH

Continued on Chart 6-B

SHIFT THE
TRANSMISSION
TO NEUTRAL
POSITION AND
REPEAT THE
TEST

RANSMISSION IN 4TH GEAR
PR FIVE-SPEED TRANSMISSION

FOUR-SPEED

IN 5TH GEAR
E}

TEST THE 8uLS

REPLACE THE
BULB AND RE.
PEAT THE TEST

REPLACE THE SWITCH AND
REPEAT THE TEST

TESY FOR BATTEAY VOLT-
AGE AT THE BULB SOCKET

YES

REPLACE THE
ECU AND REPEAT
THE TEST

YES

NO

REPAIR THE WIRE
| HARNESS OPEN CIRCUIT
ANO REPEAT THE TEST

Continued on Chart 6-B

Fig. 25: Chart 6-A - Man.

Trans.

Up-Shift Test



Fig.

CHART 6-B - MAN. TRANS. UP-SHIFT TEST (Cont.)

Continued from Chart 6-A

—

Continued from Chart 6-A

TEST FOR CONTINUITY IN THE WIRE HARNESS BETWEEN THE
BULB AND THE TRANSMISSION SwWiTCH

:

TURN THE IGNITION SWITCH OFF

CLUTCH DEPRESSED

TAANSMISSION 1IN 5TH GEAR 14TH FOR 4 SPEED
TRAMSMISSION; AND START THE ENGINE WiTH THE

PLACE THE

| IN THE WIRE HARNESS AN

REPAIR THE OPEN CiAC 7

REPEAT THE TES?

TEST FOR CONTINUITY N THE mﬁz HARNESS BETWEEN ECL
CONMECTOR TERMINAL 18 AND THE TRANSMISSHON SWITCH

LAME LIGHTS

DIAGNOSTIC TESY
COMPLETED

AEMOYE THE TRANSMIS
SHON SWITCH AMD
MANUALLY OQPERATE (T
WHILE TESTING THE
CONTINUITY

SWITCH NO

YES

REPLACE THE EC U AND

HEPLAT TWE TEST

REPLACE THE SWiTCH ANDG
REPEAT TME TEST

RERPAIA ADJUST THE TRANSMISSION

LNKAGE REPEAT TME TERT

26: Chart 6-B - Man. Trans.

REMOVAL & INSTALLATION

Up-Shift Test (Cont.)
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THROTTLE BODY ASSEMBLY

Removal

1) Remove throttle return spring, throttle cable and cruise
control cable, if equipped. Disconnect wiring harness connector from
injector, WOT switch, and ISA motor. Remove fuel supply and return
pipes from throttle body.

2) Identify and tag vacuum hoses for installation later.
Disconnect vacuum hoses from throttle body assembly. Remove throttle
body-to-manifold retaining nuts from studs.

3) Remove throttle body assembly from intake manifold. If
being replaced, transfer ISA motor and WOT switch and bracket
assembly to new throttle body.

Installation
To install, reverse removal procedure using a new gasket
between components. Adjust ISA motor and WOT switch.

FUEL INJECTOR

Removal

Remove air cleaner assembly, injector wire connector, and
injector retainer clip screws. Using a pair of small pliers, gently
grasp center collar of injector (between electrical terminals), and
carefully remove injector with a lifting and twisting motion. Note
back-up ring fits over upper "O" ring.

Installation

1) Lubricate new lower "O" ring with light o0il and install
in housing bore. Lubricate new upper "O" ring with light oil and
install in housing bore. Install back-up ring over upper "O" ring.

2) Position new injector in fuel body, and center nozzle in
lower housing bore. Seat injector with a pushing and twisting motion.
Align wire connector terminals properly. Install retainer clip and
screws. Connect injector wire connector.

FUEL PRESSURE REGULATOR

Removal

Remove 3 retaining screws, securing pressure regulator to
fuel body. After noting location of components for reassembly
reference, remove regulator assembly.

Installation

Position pressure regulator assembly with a new gasket.
Install 3 retaining screws, securing regulator to throttle body.
Adjust regulator. Operate engine and inspect for leaks.

IDLE SPEED ACTUATOR, MOTOR & WIDE OPEN THROTTLE SWITCH

NOTE: Closed throttle (idle) switch is integral with ISA and motor
assembly.

Removal

1) Remove air cleaner assembly. Disconnect throttle return
spring, throttle cable and cruise control cable, if equipped.
Disconnect wiring harness connector from ISA motor and WOT switch.

2) Remove ISA motor and WOT switch bracket from throttle
body. Remove motor-to-bracket retaining nuts. See Fig. 23. Do not
remove nuts from motor studs.

CAUTION: Do not attempt to remove ISA motor attaching nuts without



using a backup wrench on stud nuts. ISA motor internal
components may be dislodged if studs disengage and motor
cap comes off.

T Retaining

) Nuts

Motor Studs
& MNuts 1

WOT Switch

Fig. 27: 1ISA Motor and WOT Switch Removal
Bracket assembly is mounted on throttle body unit.

3) To remove ISA motor from bracket, place backup 8 mm open
end wrench on ISA motor stud nuts to prevent studs from turning.
Grind wrench until thin enough to fit between motor and bracket.
Remove ISA motor attaching nuts. Remove 2 WOT switch-to-bracket
screws. Remove WOT switch.

Installation
1) Install new WOT switch on bracket and tighten 2 screws.
Install ISA and motor on bracket. Install motor-to-bracket retaining



nuts. Install motor and WOT switch bracket assembly on throttle body.

2) Connect wiring harness connector to ISA motor and WOT
switch. Connect the throttle return spring, throttle cable and cruise
control cable. Adjust ISA motor and WOT switch. Install air cleaner
assembly.

NOTE: After replacing or reinstalling the original ISA motor, be
sure motor plunger is fully extended before starting the
engine. If plunger is not fully extended, the closed
throttle switch may open prematurely, causing idle speed to
drop to approximately 400 RPM.

3) Start engine with throttle at 1/4 open position. This
prevents ISA plunger from retracting. Stop engine. When ignition is
turned off, the motor plunger will fully extend. After installation
is complete, adjust ISA as required.

ELECTRONIC CONTROL UNIT

Removal & Installation

Locate ECU in passenger compartment, below glove box. Remove
retaining screws and mounting bracket. Remove the ECU, and disconnect
wiring harness connector from ECU. Reverse removal procedure to
install.

OXYGEN SENSOR

Removal
Disconnect the wire connector from sensor, and unscrew
sensor from exhaust pipe adapter. Clean adapter threads.

Installation

1) Apply anti-seize compound to sensor threads. Do not allow
compound to adhere to any other part of sensor. Hand start the sensor
into place and tighten. Check that wire terminal ends are properly
seated in connector. Connect wire.

2) Do not push the rubber boot over sensor body lower than
1/2" (13 mm) above base of sensor. If the sensor wire should break,
sensor must be replaced. These wires cannot be spliced or otherwise
repaired.

MANIFOLD AIR TEMPERATURE & MANIFOLD ABSOLUTE PRESSURE SENSORS

Removal & Installation

Disconnect wiring harness connector from sensor. Disconnect
vacuum hose from MAP sensor. Remove sensor. Clean MAT sensor manifold
threads, and wrap with Teflon tape. To install, reverse removal
procedure.

COOLANT TEMPERATURE SENSOR (CTS)

Removal & Installation

Allow engine to cool and release pressure from cooling
system. Remove wiring harness from sensor. Remove sensor at rear of
intake manifold, and plug hole to prevent excessive coolant loss. To
install, reverse removal procedure and replace lost coolant.

EGR VALVE & CANISTER PURGE SOLENOID

Removal & Installation
Disconnect wiring harness and vacuum hose from solenoid.
Remove solenoid and bracket as an assembly. Replace solenoid as an



assembly. To install, reverse removal procedure.

ADJUSTMENTS

NOTE: The following adjustment procedures should not be necessary
during normal vehicle operation or maintenance. Adjustment
of the listed components should only be required when a
faulty component is replaced with a new one.

IDLE SPEED ACTUATOR (ISA) MOTOR

1) With air cleaner removed, air conditioner off (if
equipped) and engine at normal operating temperature, connect a
tachometer to terminals 1 (+) and 3 (-) of the small diagnostic
connector D1. See Fig. 16. Turn ignition off and observe ISA motor
plunger. The plunger should move to fully extended position.

2) With ISA plunger fully extended, disconnect wire
connector and start engine. Engine speed should be 3300-3700 RPM. If
not, turn hex head screw on end of plunger until correct speed is
obtained.

3) Hold closed throttle switch plunger all the way in while
opening throttle. Release the throttle. Throttle lever should not make
contact with the plunger. If contact is made, inspect throttle
linkage and/or cable for binding or damage. Repair as needed.

4) Reconnect ISA motor wire connector and turn ignition off
for 10 seconds. Motor should move to fully extended position. Start
engine. Engine speed should be 3300-3700 RPM for a short time and
then fall to normal idle. Turn off engine and remove tachometer.

5) When final adjustments have been made, apply thread
sealer to adjustment screw threads to prevent movement. Install air
cleaner.

WIDE OPEN THROTTLE SWITCH

1) Remove the throttle body assembly from the engine, and
loosen 2 WOT switch retaining screws. Hold throttle in wide open
position, and attach a Throttle Angle Gauge (J-26701) to flat surface
of the throttle lever.

2) Rotate scale to align the 15° mark with the pointer.
Level the gauge. Rotate scale to align zero with the pointer, and
close the throttle enough to center bubble. This positions the
throttle at 15° before wide open throttle.

3) Adjust the WOT switch lever on the throttle cam so that
the plunger is just closed at 15° position. Tighten the retaining
screws, and remove the gauge.



3 E z 2.51
5 : : : : b | o
: 5§§5»3¥* 5 sE;E* 1
—IT. 5 g §§5§§§ 52%3 HH "Eg —n
il H R HHIH TR E e
DI2]3]« ]s]qv]:]v]m[aﬂuh:]uTt.'Js]w[u]wboizllniz 2926{27

A/C

2
3|elg|

L7 BV

DK BLU

t4

£l

El

%

%

GRN
H
L TO AfC SYSTEM

e em IR o ﬂl#éﬂﬂﬂz
START muy (X GN

P
S
BLK 4 ORG
DX BLU
® o
-GRY ‘

GRY H

08RG |

WHY
DK GRN

BN

[

TAN
%G

u

]

-

DIAGMOSTIC CONN 2
EFEEREFRRERE
=kl
. 4
L
| L‘

PNK SENSOR
YEL YEL

T LT GRN _‘# LT

FJ&V - Y

P

.

-3 _ BLK
g s ~ IOLE SPEED
D L ol CTRL MTR
2 3 - WHT
z [4

h—
(1]
VAP
a SOL
»
FUEL
G ORG "
FUEL PUMP
ny
RED
K
. Ry
| —2hK
Ly - s
-t
STAKRT BLK ¥I-| & E
RLY BLK — § »
2 . 73
x| [ L 5 8
“EIEER
IAD(-U! BLK g BLK
W'LM: FUEL AR COANT
(AT ONLY) UMP wor TEMP TEMP
{(TANK
UNIT) sw L sensoms |

Fig. 28: Jeep 2.5L TBI System Wiring Diagram
FUEL PRESSURE REGULATOR

1) Remove air cleaner assembly. Connect a tachometer to
terminals 1 and 3 of small diagnostic connector D1. Remove screw plug
and install special Fuel Pressure Test Fitting (8983 501 572).



2) Connect accurate fuel pressure gauge to fuel pressure
test fitting. Start engine and accelerate to 2000 RPM. Turn torx head
adjustment screw on bottom of fuel regulator to obtain 17.3 psi (1.2
kg/cm(C)) of fuel pressure.

NOTE: Turning screw inward increases pressure; turning screw
outward decreases it.

3) After specification is reached, install a lead seal ball
to cover regulator adjustment screw. Turn ignition switch off, and
disconnect tachometer. Disconnect fuel pressure gauge, remove test
fitting, and install original plug screw. Install air cleaner
assembly.



