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PRECAUTIONS

Precautions for Supplemental Restraint
System Supplemental “AIR BAG”

The Supplemental Restraint System Supplemental “Air Bag”,
used along with seat belts, helps to reduce the risk or severity
of injury to the driver in a frontal collision. The Supplemental
Restraint System consists of a supplemental air bag module
(located in the center of the steering wheel), sensors, a diagno-
sis (control) unit, warning lamp, wiring harness and spiral cable.
Information necessary to service the system safely is included
in the BF section of this Service Manual.

WARNING:

¢ To avoid rendering the SRS inoperative, which could
lead to personal injury or death in the event of a severe
frontal collision, all maintenance must be performed by
an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury
caused by unintentional activation of the system.

e All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use elec-
trical test equipment on any circuit related to the SRS
Supplemental “Air Bag’’.

EF & EC-2
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PRECAUTIONS

INJECTOR

ECM PARTS HANDLING

Engine Fuel & Emission Control System

)

i

WIRELESS EQUIPMENT

1

—

ECM (ECCS Control Module)
* Do not disassemble ECM. 2
+ If a battery terminal is disconnected,
the memory wili return to the ECM
"value. The ECM will now start to
self-contrel at its initial value. Engine
operation can vary slightly when the 3
terminal is disconnected. However,
thig is not an indication of a problem.
Do not replace parts because of a 4
slight variation.

—

—

—

Do not disconnect injector hamess
connectors with engine running.

Do not apply battery power directly to
injectors.

Handle mass air flow sensor carefully .
to avoid damage.

Do not disassemble mass air flow
sensor.

Do not clean mass air flow sensor

with any type of detergent.

Do not disassemble IAC valve-AAC BATTERY .
valve. + Always use a 12 volt batiery as power
.source.

Even a slight leak in the air intake
system can cause serious problems.
Do not shock or jar the camshaft
position sensor.

Do not attempt to disconnect battery
cables while engine is running.

WHEN STARTING

+ Do not depress accelerator pedal when
starting.

« Immediately after starting, do not rev
up engine unnecessarily.

+ Do not rev up engine just prior to
shutdown.

EF & EC-3

When installing CB ham radic ora
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

Keep the antenna as far as possible

away from the electronic control units. El]

Keep the antenna feeder line more than

20 cm {7.9 in} away from the harness of

electronic controls. P
G

Do not let them run parallel for a long
distance.

Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

Be sure to ground the radio to vehicle
body.

FUEL PUMP

Do not operate fuel pump when there is
no fuelin lines.

Tighten fuel hose clamps to the
specified torque.

ECM HARNESS HANDLING

Securely connect ECM harness
connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting in damage to ICs.

Keep ECM harness at least 10 cm

(3.9 in.}) away from adjacent harnesses
to prevent an ECM system malfunc-
tion due to receiving external noise,
degraded operation of ICs, etc.

Keep ECM parts and harnesses dry.
Before removing parts, turn off ignition
switech and then disconnect battery
ground cable. AEC370

135



PREPARATION

Special Service Tool

Tool number

(Kent-Moore No.) Description
Tool hame
(J34267) 2.5 k) resistor

CO checking procedure

EF & EC-4 136



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM (ECCS) Component Parts Location

4

t
y 'S Fuel pump

St arE
i

ECM (ECCS
control
module)

Glove box opening — ' T

EGR control -
BPT valve

IAC valve - FICD
solenoid valve EGR valve

EGR

IAC vaive -

. temperature
air regulator

sensor AEC371

@2

A,

&)

%;J

EGR control - BPT valve

EGR valve Throttle position sensor and

EGR closed throttle position switch
control - solenoid

Uty valve U
i Uy \ JuY
Engine coolant ) 8] yu
temperature sensor WUy UL e J \
[*]

@
; > O \ @ i Carbon canister
{
“ —
<

 J— Mass air flow
sensor

o Battery

Camshaft position sensor

ini Spark plug
{built into distributor) Fuel injector Pressure regulator

Ignition coil Power transistor

AEC372 |-
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Y

Engine coolant temperature
sensor

Heated oxygen sensor

h 4

Ignition switch

¥

Closed throttle position switch

Throttle position sensor

Y

Y

A/T control unit (Neutral
position)

Air conditioning switch

Y

Knock sensor

Battery positive voltage

EGR temperature sensor

h 4

h 4

Vehicle speed sensor

Power steering pressure switch

Fuel injection & mixture ratio
control

Injectors

Distributor ignition (DI} sys-
tem

Pawer transistor

ldle speed control

IAC valve-AAC valve,
IAC valve-FICD solenoid
vaive

IAC valve-air regulator con-
trol

IAC valve-air regulator

EGR control system

EGR control-sclengid valve

ECM
(ECCS
control
maodule)

Fuel pump control

Fuel pump

Heated oxygen sensor moni-
tor & on-board diagnostic
system

Malfunction indicator lamp
{On the instrument panel)

Cooling fan control

Cooling fan relay(s)

Acceleration cut control

Air conditioning relay

EF & EC-7
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

%’. EGRC-BPT valve
VB T, B F
2y *f

EGR valve

Fuel filter
Fuel pressure
regulator
. Air duct
Throttle EGR control-
body solenotd valve
Atmosphere Carbon
. canister
EGR valve
AEC387
@ Fuel pressure regulator to intake (3) EGR control-solenoid valve to @ Carbon canister (vacuum port)
manifold collector throttle body to throttle body
@ EGR valve to EGR control-sole- (@) Carbon canister (purge port) to ' @ EGR control-solenoid valve to
noid valve intake manifold collector air duct

EF & EC-8 140



ircuit Diagram

ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B)

diode

Wave

Light emitting

Photo diode—"

/
forming circuit

Seaied cover
Rotor head7

=
. Rotor plate
SEF613B

120° signal skt for No. 1 cylinder

1° signal slit

120° signal stit

RH
Rk
RaA,RB

SEFG14B
SEF811J
Temperature - 1
compensation resistor-, '—'—@
\\
\_ | .—~Hot
Air flow —> RKZ RHZT  film

o =
Rez va RAZ ya

4

: Mot film resistance
: Temperature compensation resistance

: Constant resistance
SEF967K

Engine Control Module (ECM)-ECCS Control
Module

The ECM controls the engine using a microcomputer. It uses
input signals from various sensors and components o control
ouput devices. The ECM also has an on-board diagnostic test
mode selector, an inspection lamp, and connectors for signal
input and output, and for power supply. For diagnosis, refer to
EF & EC-158.

Camshaft Position (CMP) Sensor

The Camshaft Position (CMP) sensor is a basic component of
the entire ECCS. It monitors engine speed and piston position,
and sends signals to the ECIM to control fuel injection, ignition
timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and 6
slits for 120° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the LED This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming -circuit, which are sent to the ECM. For
diagnosis, refer to EF & EC-163.

Mass Air Flow (MAF) Sensor

The Mass Air Flow (MAF) sensor is placed in the stream of
intake air. It measures the intake flow rate by measuring a part
of the entire intake flow. [t consists of a hot film resistor that is
supplied with electric current from the ECM. The temperature of
the hot film resistor is controlled by the ECM a certain amount.
The heat generated by the hot film resistor is reduced as the
intake air flows around it. The more air, the greater the heat loss.
Therefore, the ECM must supply more electric current to main-
tain the temperature of the hot film resistor as air flow increases.
The ECM detects the air flow by means of this current change.
For diagnosis, refer to EF & EC-163.

EF & EC-10
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Terminal Engine Coolant Temperature (ECT) Sensor

The Engine Coolant Temperature (ECT) sensor is used to detect
the engine coolant temperature. The sensor modifies a voltage &l
signal from the ECM. The modified signal returns to the ECM as
ﬂ:__ the ECT input. The sensor uses a thermistor which is sensitive
to the change in temperature. The electrical resistance of the ks
O thermistor decreases as temperature increases. For diagnosis,

Gasket /

Sensor

— refer to EF & EC-164.

SEF524K

Wide open throttle Throttle Position (TP) Sensor & Soft/Hard

contact point gy .
S Iy Closed Throttle Position Switch
LI The Throttle Position (TP) sensor is located on the throttle body.
It monitors accelerator pedal movement using a potentiometer.
The potentiometer changes the throttle valve position inta an

Cennector for

throttle position 77
sensor /[ C 7
Connector for hard -

output voltage. The throttle position sensor also detects the FE
closed throttle opening and closing speed of the throttle valve. These signals
position switch and
wide open throttle are sent to the ECM. . . AT
position switch  Closed throttle The ECM detects closed throttle valve position using the voltage ™
contact point from the throttle position sensor. This system is called “soft

SEF210M

closed throtile position”. This signal is used to control engine =;
operations such as fuel cut. Also built into the throttle position
sensor is “hard closed throttle position switch”. This signal is
used for engine control only when the soft closed throttle posi- =5
tion switch is malfunctioning. For diagnosis, refer to EF & EC-

166.
> 5
Not used for " gT
engine control - Supply voltage: )
(Wide open throttle 5 5V [Applied between terminal No. 4 and 6)
& ' position switch) < 60 I 5
. =
2 1 Closed throttle 2 Output voltage between =]
) SN | position switch é terminat No. 4 and & P
4~ £ .
{ Throtltle 5 4.0 H]Eiu
5 % position -
sensor - 2
2 6/ g
5 EL
HI—1 [_" % 20 v
4 put
= .| ¢
= ) 2 B3
-
]
°© 1] a5 90 136
Throttle valve opening angle (deg)
AECD80

EF & EC-11 143



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Ball vatve—

SEF812J

SEF813J

Power steering
pressure switch

AECE73

Isolation Zirconia
solatl tube
bearing
AEC438
A
w
>
L
o
3
©
-l
3
a
=
SEPN H

Rich == |deal ratin — | gan

Mixture ratio

SEF288D,

Fuel Injector

The fuel injector is a small, precise solenoid valve. When the
ECM supplies a ground to the injector circuit, the coil in the
injector is energized. The energized coil pulls the needle valve
back and allows fuel to flow through the injector into the intake
manifold. The amount of fuel injected depends upon the injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM conirols the injection pulse
duration based on engine fuel needs. For diagnosis, refer to EF
& EC-169.

Fuel Pressure Regulator

The fuel pressure regulator adjusts the fuel pressure to the fuel
injector depending upon engine load. When intake manifold
vacuum is high, fuel pressure to the injector will be lowered.
When intake manifold vacuum is low, fuel pressure to the injec-
tor will be raised. For diagnosis, refer to EF & EC-171.

Power Steering Pressure (PSP) Switch

The Power Steering Pressure (PSP) switch is attached to the
power steering high-pressure tube and detects the power steer-
ing load, sending the load signal to the ECM. The ECM then
sends the idle-up signal to the IAC valve-AAC valve to increase
the idle speed and adjust for the increased load. For diagnosis,
refer to EF & EC-170.

Heated Oxygen Sensor (HO2S)

The Heated Oxygen Sensor (HO2S) is located in the exhaust
tube. It detects the amount of oxygen in the exhaust gas com-
paired to the outside air. The heated oxygen sensor has a
closed-end tube made of ceramic zirconia. The zirconia gener-
ates voltage from approximately 1V in richer conditions to 0V in
leaner conditions. The heated oxygen sensor signal is sent to
the ECM. The ECM adjusts the injection pulse duration to
achieve the ideal air-fuel ratic. The ideal air-fuel ratio occurs
near the radical change from 1V to OV. A heater is used to acti-
vate the sensor. For diagnosis, refer to EF & EC-114.

EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

AEC187

AEC252

Power
transistor

SECZ225B

Fuel Pump

The fuel pump is located in the fuel tank. It consists of a motor,
pump, fuel damper and a relief valve. For diagnosis, refer to EF
& EC-165. '

Inertia Fuel Shutoff Switch

The inertia fuel shutoff switch automatically stops the flow of fuel
to the engine when the vehicle is involved in a collision. The
impact does not have to be great to trigger the switch. Minor
parking lot bumping and severe road impacts (such as potholes)
may trigger the switch.

Once the switch is triggered, it must be reset manually before
starting the vehicle. Reset the switch by pressing the red but-
ton located on the top of the switch. :

The inertia fuel shutoff switch is located near the driver's door
frame below the hood release handle. For diagnosis, refer to EF
& EC-165.

Power Transistor & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and off,
inducing the proper high voltage in the secondary circuit. The
ignition coil is a small, molded type. For diagnosis, refer to EF
& EC-164.

EF & EC-13
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF452]

IAC valve - AAC valve
IAC valve - FICD solencid

@ Idle speed

adjusting screw

AEC093

SEF040E

Vehicle speed
sensor

AEC110

T2
— Y, /f%’?\ﬁf\
il Terminal| <, \_6)\/)"‘
Weight Y ;’
Piezoelectric ellerﬂept

SEF332|

Idle Air Control (IAC) Valve-Air Regulator

The IAC valve-air regulator provides an air by-pass when the
engine is cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the 1AC valve-
air regulator. When the bimetal temperature is low, the air by-
pass port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed until the
engine stops and the bimetal temperature drops. For diagnosis,
refer to EF & EC-168.

Idle Air Adjusting (IAA) Unit

The 1AA unit is made up of the IAC valve-AAC valve, |IAC valve-
FICD solenoid valve and idle adjusting screw. It receives the
signal from the ECM and controls the idle speed at the preset
value. The IAC valve-FICD solenoid valve compensates for
changes in idle speed caused by the operation of the air condi-
tioning compressor. For diagnosis, refer to EF & EC-168.

Idle Air Control (IAC) Valve-Auxiliary Air
Control (AAC) Valve

The IAC valve-AAC valve is moved by ON/OFF pulses from the
ECM. The longer the ON pulse, the greater the amount of air
that will flow through the valve. The more air that flows through
the valve, the higher the idle speed. For diagnosis, refer to EF
& EC-167.

Vehicle Speed Sensor (VSS)

The Vehicle Speed Sensor (VSS) provides a vehicle speed sig-
nal to the speedometer and the speedometer sends a signal to
the ECM.

The speed sensor consists of a pulse generator, which is
installed in the speedometer unit in the transaxle. For diagnosis,
refer to EF & EC-103.

Knock Sensor (KS)

The Knock Sensor (KS) is attached to the cylinder block and
senses engine knocking conditions.

A knocking vibration from the cylinder block is applied as pres-
sure to the piezoelectric element. This vibrational pressure is
then converted into a voitage signal which is delivered as out-
put. For diagnosis, refer to EF & EC-168.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

AEC374

Vacuum signal source

Air
filter

Air bleed

SEF802L

SEF072G

/

Data link connector
{DLC) for CONSULT

AECO07

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the amount of exhaust gas routed to the
intake manifold. Vacuum is applied to the EGR valve in
response to throttle valve opening. The vacuum controls the
movement of a taper valve connected to the vacuum diaphragm
in the EGR valve. For diagnosis, refer to EF & EC-165.

EGR Control-BPT Valve

The EGR control-BPT valve controls the amount of vacuum EF &

applied to the EGR valve. A diaphragm adjusts the vacuum in
response to exhaust system pressure. This helps control the

amount of recirculated exhaust gas based on EGR valve posi-

tion. For diagnosis, refer o EF & EC-166.

EGR Control-Solenoid Valve

The EGR system is controlled only by the ECM. At both low- and
high-speed revolutions of engine, the solenoid valve turns on
and the EGR valve cuts the exhaust gas leading to the intake
manifold accordingly. For diagnosis, refer to EF & EC-165.

EGR Temperature Sensor

The EGR temperature sensor detects temperature changes in
the EGR passage way. When the EGR valve opens, hot exhaust
gases flow, and the temperature in the passage way changes.
The EGR temperature sensor is a thermistor that modifies a
voltage signal sent from the ECM. This modified signal then
retums to the ECM as an input signal. As the temperature
increases, EGR temperature sensor resistance decreases. For
diagnosis, refer to EF & EC-166. '

Data Link Connector (DLC) for CONSULT

The data link connector for CONSULT is located in the instru-
ment lower panel, at the bottom of the fuse panel.

=
D,
(R,
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

= On-board diagnestic # |  ECM On-Board Diaghostic System Connector

This connector is used to retreive self-diagnosis codes and
monitor Heated Oxygen Sensor (HO2S) operation. For
diagnosis, refer to EF & EC-37.

Carbon Canister

The carbon canister is filled with activated charcoal to absorb
evaporative gases that are produced in the fuel tank. The gases
are delivered to the intake manifold by manifold vacuum for
combustion.

The vacuum in the air duct upstream from the throttle body
increases with the amount of intake air flow. When this vacuum
is greater than a preset value, a second purge control valve on
the carbon canister opens. The absorbed gases are delivered
to the intake air flow by the vacuum. For diagnosis, refer to EF
AFCZ0Y & EC-174. :

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

+ Fuel inlet

SEF256A
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

¥

Mass air flow sensor

Amount of intake air

¥

Engine coolant temperature sensor

Engine coolant temperature

Y

Heated oxygen sensor

Density of oxygen in exhaust gas

Throttle position sensor

Throttle valve position

Y

ECM
(ECCS
control

A/T control unit Neutral position

Injector

h 4
Y

module}

Y

Vehicle speed sensor Vehicle speed

Y

Ignition switch Start signal

Battery

Battery positive voltage

A\

BASIC MULTIPORT FUEL INJECTION
(MFI) SYSTEM

The amount of fuel injected from the fuel injector
is determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and air intake) from both the
camshaft position sensor and the mass air flow
Sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensated for to improve engine performance
under various operating conditions as listed
below.

(Fuel increase}

1) During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

5) When selector lever is moved from “N” to “D”
{Fuel decrease)

1) During deceleration

2) During high engine speed operation

EF & EC-17
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
SYSTEM

Heated
oxygen
SeNsor

Combusti[ injection

Feedback Slg@ectmn pulse

AECOB1

Multiport Fuel Injection (MFI) System (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is used for precise control of the
air-fuel ratio to the stoichiometric point. The three-way catalyst
can then better reduce CQ, HC and NOx emissions. This sys-
tem uses a heated oxygen sensor in the exhaust tube to moni-
tor the air-fuel ratio. The ECM adjusts the injection puise width
according to the sensor voltage signal. This maintains the mix-
ture ratio within the range of the stoichiometric (ideal air-fuel
mixture). This stage is referred to as the closed loop control
condition.

OPEN LOOP CONTROL

The open loop control condition refers to when the ECM detects

any of the following conditions. Feedback control stops in order

to maintain stabilized fuel combustion.

1) Deceleration

) High-load, high-speed operation

} Engine idling

) Malfunction of heated oxygen sensor or its circuit

) Insufficient activation of heated oxygen sensor at low
engine coolant temperature

8) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as
possible. However, the basic mixture ratio is not necessarily
conirolied as originally designed. This is due to manufacturing
differences {e.g., mass air flow sensor hot film) and changes
during operation (injector clogging, etc.) of ECCS parts which
directly affect the mixture ratio.

Accordingly, a difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “fuel injection duration” to automatically compensate
for the difference between the two ratios.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

» Simultaneous multiport fuel injection

Ne. 1 cylinder _ﬂ ﬂ ﬂ

No. 2 cylinder J_l |-I |-|

No. 3 cylinder _I-I ﬂ ﬂ

No. 4 cylinder ﬁ |-| |_I

No. 5 cylinder J—l |-| H

No. 6 cylinder J-] — eﬂngine cyclel:l—p-l

* Sequential multiport fuel injection

No. 1 cylinder _ﬂ

No. 2 cylinder I

No. 3 cylinder i_l

No. 4 cylinder ﬂ

No. 5 cylinder J-l

No- & eylinder |———1 engine cycle ———rﬂj
AEC106

Multiport Fuel Injection (MFI) System (Cont’d)
FUEL INJECTION TIMING

Two types of fuel injection are used — simultaneous multiport
fuel injection and sequential multiport fuel injection.

In the simultaneous multiport fuel injection system, fuel is
injected into all six cylinders simultaneously twice each engine
cycle. In other words, pulse signals of the same width are simul-
taneously transmitted from the ECM to the six injectors two
times for each engine cycle.

In the sequential multiport fuel injection system, fuel is injected
into each cylinder during each engine cycle according to the fir-
ing order.

When the engine is being started and/or if the fail-safe system
(CPU) is operating, simultaneous multiport fuel injection system
is used. When the engine is running, sequential multiport fuel
injection system is used.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation
of the engine al excessively high engine speed.

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Distributor Ignition (DI} System

Engine speed and piston position

Mass air flow sensor

Amount of intake air

L

Engine coolant temperature sensor

Engine cooclant temperaiure

Throttle position sensor

Throttle valve position

¥

Y

Vehicle speed sensor

Vehicle speed

Y

Ignition switch

Start signal

Knock sensor

Engine knocking

Y

h 4

A/T control unit

Neutral position

Battery

Battery positive voltage

h 4

Y

EF & EC-20

ECM
(ECCS
control
module)

.| Power
transistor
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to
maintain the best air-fuel ratio for every running
condition of the engine.

The ignition timing data is stored in the ECM. This
data forms the map shown below.

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor sig-
nai. Responding to this information, ignition sig-
nals are transmitied to the power transistor.

Distributor Ignition (DI) System (Cont’d)

N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
During the following conditions the ignition timing
is revised by the ECM according to the other data
stored in the ECM.
1} At starting
2} During warm-up
3) Atidle
4) At low battery positive voltage

e.g.

Te
{msec) l

E
1.75 -

1.50

Injection
pulse
width 1.25

1.00

0.75

600 1,000
Engine speed {rpm)

1,400 1,800 2,200

SEC750A

The knock sensor retard system is designed only
for emergencies. The basic ignition timing is pre-
programmed within the anti-knocking zone, if rec-
ommended fuel is used under dry conditions. The
retard system does not operate under normal
driving conditions.

If engine knocking occurs, the knock sensor
monitors the condition and the signal is transmit-
ted to the ECM (ECCS control module). The ECM
retards the ignition timing to eliminate the knock-
ing condition.

EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

idle Speed Control

Engine speed

Engine coolant temperature sensor

hJ

Engine coolant temperature

h 4

lgnition switch

Start signal

Y

Throttle position sensor

Throttle valve position

d

A/T control unit

Air conditioning switch

ECM
Park/neutral position (ECCS IAC valve-
"1 control AAC valve
module)

Air conditioning operation

h J

Power steering pressure switch

Power steering load signal

Y

Battery

Battery positive voltage

Vehicle speed sensor

h 4

Vehicle speed

Y

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a speci-
fied level. Idle speed is controlled through fine adjustment of the
amount of air which by-passes the throttle valve via IAC valve-
AAC valve. The |AC valve-AAC valve repeats ON/OFF opera-
tion according to the signal sent by the ECM. The camshaft
position sensor detects the actual engine speed and sends a
signal to the ECM. The ECM then controls the ON/OFF time of
the 1AC valve-AAC valve so that engine speed matches the tar-
get value memorized in ECM. The target engine speed is the
lowest speed at which the engine can operate steadily. The
optimum value stored in the ECM is determined by taking vari-
ous engine conditions into consideration such as warming up
and during deceleration, fuel consumption, and engine load (air
conditioning, electrical load).

EF & EC-22

154



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE

. @l
Camshaft position sensor Engine speed R
"] ECM )
(ECCS R
" control » Fuel pump refay
) module) _
Ignition switch Start signal - B
LG
SYSTEM DESCRIPTION Condition Fuei pump operation
The ECM activates the fuel pump for several sec- Operates 1
onds after the ignition switch is turned on. This Ignition switch is turned to ON Spera es dor
occurs to improve engine start-up. If the ECM seconds
receives a 120° signal from the camshaft position Engine running and cranking Cperates
sensor, it knows that the engine is rotating, and Wh ine is stopped Stops in 15 ds B
activates the pump. i the 120° signal is not o enaine 18 stoppe ops In 7> seconds
received when the ignition switch is on, the Except as shown above Stops
engine stalls. The ECM stops pump operation and ET
prevenis the batiery from discharging, thereby
improving safety. The ECM does not directly drive
the fuel pump. It controls the ON/OFF fuel pump (4
relay, which in turn controls the fuel pump.
Idle Air Control (IAC) Valve-Air Regulator B,
Control
INPUT/OUTPUT SIGNAL LINE Ble]
Camshaft position sensor Engine speed -
| ECM Sii
(ECCS .| 1AC valve-air regula-
control | tor
module) BE
Ignition switch Start signal »
(14
SYSTEM DESC_:RIPTION ) Conditi IAC valve-air regulator
The 1AC valve-air regulator is controlled by the ondition operation a
ECM at the same time as fuel pump ON-OFF Ooeratos for ‘
control. Ignition switch is turned to ON peraies or
5 seconds
, - ) 1T
While engine is running and
. Operates
cranking
When engine is stopped OFF in 1.5 seconds
Except as shown above OFF
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed

h 4

Engine coolant temperature sensor

Engine coolant temperature'

Y

Throttle position sensor

Throttle valve idle position

Closed throttle position switch

Throttle valve idle position

Y

h 4

Ignition switch Start signal

SYSTEM DESCRIPTION

A system is provided which precisely cuts and
controls vacuum applied to the EGR valve to suit
engine operating conditions. This cut-and-control
operation is accomplished through the ECM and
the EGR control-solenoid valve. When the ECM
detects any of the following conditions, current
flows through the solenoid valve causing the port
vacuum to be discharged into the atmosphere.
The EGR valve remains closed.

ECM
(ECCS
centrol
medule)

.| EGR control-sole-

"] noid valve

Low engine coolant temperature
Engine starting
High-speed engine operation
Engine idling
Camshaft position sensor malfunction

ECM (ECCS control module) malfunction

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioning switch

A/C ON signal

Throttle position sensor

Throtile valve opening angle

h 4

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed or
the engine is running at high speed, the air con-
ditioning is turned off for a few seconds.

This system improves acceleration when the air
conditioning is used.

Y

ECM
(ECCS
control
module)

Air conditioning relay

EF & EC-24
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE
Vehicle speed

Vehicle speed sensor N

[
=5
[l

JED

Engine coolant temperature sensor Engine coolant temperature _| ECM R :
™ (ECCS * Cooling fan relay(s)
control EM
Air conditioning “ON" signa! module)

Air conditioning switch

h 4

Air conditioning high pressure switch Air conditioning pressure signal

¥

The ECM performs ON/OFF control and LOW/ Air conditioning switch is “ON”’ (Any

HIGH speed control of the cooling fan corre- mode except “OFF”), high pressure EE
sponding to the vehicle speed, engine coolant switch is “OFF”. T
temperature, air conditioning ON signal, and air :
conditioning pressure. Engine coolant o
temperature Cooling fans Remarks Al
Operation P
- PrS - PR » Vehicle speed is =)
Air conditioning switch is “OFF OFF 110 knh (68
Engine coolant 94 (201) or | MPH) or more
. Oor iess o 2
ten:peroature Cooling fans Remarks Vehicle speed is B2
ceh LOW 109 kmvh (68
94 (201) or less OFF MPH) or less BE
D“\.Qu
Between 95 (203) LOW Vehicle speed is
and 99 (210) LOwW 19 km/h (12
Vehicle speed is Between 95 (203) MPH) or less &T
LOW 19 km/h (12 and 104 (219) Vehicle speed is
(B;;V)ee”d‘?& MPH) or less . HIGH 20 km/h (12 -
an )
{219) Vehicle speed is MPH) or more
HIGH 20 km/h (12 105 (221) or more HIGH
MPH) or more )
105 (221) or more HIGH Air conditioning switch is “ON” (Any
mode except “OFF”), high pressure
switch is “ON”. L
Engine cooiant
temperature Cooling fans Rernarks 153
QC (OF)
All HIGH

e The cooling fan operates at HIGH if the
self-diagnosing engine coolant tempera-
ture sensor system or ECM results in
“NG”.

® A/C compressor clutch will not engage if
A/C system low side pressure is below 331
kPa (3.38 kg/cm?, 48 psi). Therefore, the
A/C compressor clutch will not engage in
coid temperatures [below 10°C (50°F)].
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe Systém

CPU MALFUNCTION OF ECM
Powertrain input/control signal line

Camshaft position sensor 120° signal N Fuiel injectors
1° signal " g
Ignition switch Start signal N .| Power transistor
Battery Battery positive voltage ECM _| Fuel pump
"] (ECCS "
Closed throttle position switch Throttle valve idle position | control EGR control-sole-
>} module) " noid valve
.| Cooling fan
| relays
Outline Operation
The fail-safe systerm makes engine starting pos- Operation

sible if there is something malfunctioning in the
ECM’s CPU circuit. In former models, engine
starting was difficult under the conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

Fail-safe system activating condition
when ECM is malfunctioning

The fail-safe mode operates when the ECM is
judged to be malfunctioning. When a malfunction
is detected in the CPU of the ECM, the fail-safe
system activates. The MALFUNCTION INDICA-
TOR LAMP on the instrument panel lights to warn
the driver.

Engine control with fail-safe system
operating

When the fail-safe system is operating, fuel
injection, ignition timing, engine idle speed, and
EGR operation are controlled under certain limi-
tations

Cancellation of fail-safe system when
ECM is malfunctioning

Activation of the fail-safe system is canceled each
time the ignition switch is turned “OFF”. The sys-
tem is reactivated if all of the activating conditions
- are satisfied after turning the ignition switch from
“OFF” to “ON".

Simultanecus multiport fuel

Fuel injection L
_ injectior

Ignition timing is fixed at the

Ignition timing preset valve

Fuel pump relay is “ON”
when engine is running and
“OFF” when engine stalls.

ON (EGR cut)

Fuel pump

EGR control-solenoid valve

Cooling fan operates at
high speed

CAMSHAFT POSITION SENSOR
MALFUNCTION

Cooling fan

The fail-safe mode operation starts immediately

after all of the following conditions have been sat-

isfied for several seconds.

(1) No pulse of 120° signal (reference signal)
detected for several seconds, or 1° signal
(position signal) is equivalent to 0 rpm.

{2) Ignition switch in “START".

{(3) Battery positive voltage is greater than 10
volts with ignition switch “ON".

{4) The park/neutral position switch is “ON”, or
the inhibitor switch is in the “P” or “N” posi-
tion.

(5) When ignition switch is in “START", battery
positive voltage is at least 1 volt lower than
when ignition switch is “ON”.

EF & EC-26
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

MASS AIR FLOW (MAF) SENSOR
MALFUNCTION :

If the mass air flow sensor output voitage is below
the specified value, the ECM senses an mass air
flow sensor malfunction. In case of a malfunction,
the throttle position sensor substitutes for the
mass air flow sensor.

Though the mass air flow sensor is malfunction-
ing, it is possible to start the engine and drive the
vehicle. However, engine speed will not rise more
than 2,000 rpm in order to inferm the driver of
fail-safe system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Cranking ON _Enr\gir'fe will be started by a pre-determined
Operates injection pulse on ECM
Running OFF Engine speed will not rise above 2,000 rpm

ENGINE COOLANT TEMPERATURE (ECT)
SENSOR MALFUNCTION

When engine coolant temperature sensor output
voltage is below or above the specified value,
water temperature is fixed at the preset value as
follows:

Operation

Engine coclant temperature

Condition decided

Just as ignition switch is

turned ON or Start 20°C (68°F)

More than 6 minutes after 80°C (176°F)

KNOCK SENSOR MALFUNCTION

When the output signal of the knock sensor is
abnormal, the ECM judges it to be maifunctioning.
When knock sensor is malfunctioning, ignition
timing will retard according to operating condi-
tions.

THROTTLE POSITION (TP) SENSOR
MALFUNCTION

When the output signal of the throttle position
sensor is abnormal, the ECM judges it as a mal-
functioning of the throttle position sensor. The
ECM does not use the throttle position sensor

signal but uses a closed throttle position switch g

ignition ON or Start signal.
20 - 80°C (68 - 176°F)
Except as shown above (Depends on the time)
EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION

1.

Neeoee

Make sure that the following parts are in
good order.

Battery

Ignition system

Engine oil and coolant levels

Fuses

ECM harness connector

Vacuum hoses

Air intake system

(Oil filler cap, oil level gauge, etc.)

Fuel pressure

Engine compression

EGR valve operation

Throttle valve

On air conditioning equipped models,
checks should be carried out while the air
conditioning is “OFF”.

When checking idle rpm, ignition timing

Overall inspection sequence

INSPECTION START

h 4

and mixture ratio, checks should be car-
ried out while shift lever is in “N”’ position.
When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail
pipe. _

Turn off headlamps, heater blower, rear
defogger.

Keep front wheels pointed straight ahead.
Make the check after the cooling fan has
stopped.

WARNING:

a.

Before selector lever is shifted to “D”
position, apply parking brake and block
both front and rear wheels with chocks.
Depress brake pedal while racing the
engine to prevent forward surge of vehicle.
After the adjustment has been made, shift
the lever to the “N” or “P” position and
remove wheel chocks.

Perform cn-board diagnostic test

NG Repair or replace.

mode |l (Self-diagnostic results).

¢OK

A

Check & adjust ignition timing.

.

Check & adjust idle speed. +

:

Check heated oxygen sensor
function.

Y

harness.

NG | Gheck heated OXygen Sensor

OK OK

h 4

LNG

L ! Repair or replace hamess.

Check CO%.

NG

¥

OK
Replace heated oxygen sensor.

necessary.

Check emission control parts
and repair or replace if

NG | Check heated oXygen sensor

A

b4

INSPECTION END

function.
iox

EF & EC-28
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

START

Vigually check the following:
* Air cleaner clogging. 2,
* Hoses and ducts far leaks.
* EGR valve operation.

* Electrical connectors. -
* Giaskets. El]
" Throttie valve and throttle position sensor operation.

¢ Le

L

‘Warm up engine until water temperature indicater points to the

middle of gauge and ensure that engine speed is below 1,000
pm.

/

¥
Qpen engine hood and run enging at about 2,000 rpm for about 2 FE

minutes under no-load. \ /
N
\\\\\\\\Ellrpusfl,,/? ) 4 ~ C H E C K - iy

\\\\\ A Perform On-board Diagnostic Test Mode |l _
N3 6 /é (Selt-diagnostic results). Refer to EF & EC-41. @ ENG I N E -
i--“\\@b E | NG OK - ~ ~
= 7
ER E | Y | \ FA
E o 8 g Repair or replace components if neces-
D 000 e sary. ' Malfunction
indicator lamp .
# ¥ BA

Run engine at about 2,000 rpm for about 2 minutes under

Wy
\\\\ \\\\k [ m/,, /?
5 no-load.

“,
3 A

/7
M,

\\\\\'nllll'lri.r,-
g
g

)
5o

3 s v SV,
% ° : ) , N4
1000 simin Race engine 2 or 3 times under no-load, then run engine for $ c a ST'
. =

about 1 minute at idle speed.

g

B IACV-AACHY ADS B = IE
— =)
SET ENGINE RPM AT THE g‘o 8 g
SPECIFIED YALUE UNDER *1000 ¢tmun
THE FOLLOWING CONDITION ¥
enooan o k 1) Select “IAGV-AAG/Y ADJ” in “WORK SUPPORT” YA
q mode. ’
C START 2 2) Touch “START on
' : 1} Turn off engine. EL
2} Disconnect IAC valve-AAC valve sub-harness
connector.
3) Restart engine.
3 DX

1000 r/min

h 4
Race engine (2,000 - 3,000 rpm} 2 or 3 times under no-load and _/__ i

run engine at idle speed.

IAC valve-AAC valve ¢
sub-harness L .
connector Check ignition timing with a timing light.
) o 15°+ 2° BTDC (AST o “N” position) OK _;@
10% BTDC % \XG 'LNG
o 7

G =~
Adjust ignition timing to the specified value by turning

camshaft position sensor after loosening bolts which
secure distributor.

15°+2° BTDG (A/T in “N™ position)

i
AEC434
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

SMONITOR #ND FAIL ]
CMPS=RPM (FOS) BIZ2rom

RECORD |

®
}

®
v

Check idle speed.

®

e Read idle speed in “DATA
MONITOR” mode with CONSULT.

®

1) Select “IACV-AAC/V ADJ" in

2) Touch"START".

“WORK SUPPORT” mode.

OR

OR

®

e Check idle speed.
700 + 50 rom (A/T in “N” position)

®

OK NG

1} Turn off engine.
2) Disconnect |IAC valve-AAC valve
harness conngctor.

Idle adjusting screw

L
S YR
e

v

Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and
run engine at idle speed. )

BIACY-AAC/ ADJ W

SET ENGINE APM AT THE
SPECIFIED VALUE UMDER

Y

THE FOLLOWING CONDITION

& ENG WAARMED LP
& NO LOAD

o
i

START

Adjust idle speed by turning idle adjusting screw.

700 £ 50 rpm (A/T in “N” position)

— |

1) Touch “BACK”.

OR

connectar

1) Turn off engine.

2) Connect 1AC valve-AAC valve sub-harmess connector.

3) Start engine.

Wy,
A e ",
SNt 2 5/”}'/,/

k4

Race engine (2,000 - 3,000 rpm) 2 or 3 times under no-lad and

rurnt engine at idle speed.

#MONTOR =NOFan [ ] Check idle speed.
CMPSSREM [PCS1 #1rom o Read idle speed in “DATA MONITOR” mode with
M CONSULT. 750 + 50 rpm (A/T in “N" position)
OR '
.‘ﬁ'. ® Check idle speed.
RECORD ] A=, 750 + 50 rpm {A/T in “N” position)
¥ OK NG
¥

Check IAC valve-AAC valve and replace if necessary.

'

Check 1AC valve-AAC valve harness and repair if necessary.

!

Check ECM (ECCS control module) function” by substituiting
another known good ECM (ECCS cantrol medule).

l’ *: ECM (ECCS control module) may be the cause of a

©
EF & EC-30

problem, but this is rarely the case.

AEC435
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

!

[

1 MOKITOR #NO FAIL

CMPS=RPM (PCS) 2080rpm
MR F/C MNT LEAN

RECORD

1} See “M/R F/C MNT” in DATA MONITOR mode.

2) Maintaining engine at 2,000 rpm urder no-load (engine is
warmed up sufficiently.), check that the monitor fluctuates
between “LEAN" and “RICH” more than 5 times during 10
seconds.

RICH—LEAN—RICH—
et
1 time 2 times
LEAN—RICH.......
PN

®

1) Set“Heated oxygengsnser monitor” in the On-board
@ Diagnostic Test Mode I1.

(See page EF & EC-38)
2) Maintaining engine at 2,000 rpm under no-load, check to
make sure that malfunction indicator lamp on the
instrument pane! goes ON and OFF more than S times
during 10 seconds.

Connext (3) and (5)

terminale with a
$witable harness,

ME®

OK

Y. h

Heated oxygen sensor
harness connector

€A

As for the location of heated oxygen

NG sensor harness connector,

refer to page EF & EC-114.

END

N7y

Check heated oxygen sensor harness:
1} Turn off engine and disconnect battery ground cable.
2} Disconnect ECM (ECCS contrel module) connector from ECM.

C H ECK = 3) Disconnect heated oxygen sensor harness connector and connect
_ terminal for heated oxygen sensor 1o ground with a jumper wire.
EN G ' N E - 4} Chack for continuity between terminal No. 19 of ECM (ECCS
contrel module) cennector and ground metal on vehicle body.
/ ‘ \ AN - Continuity exists ...............
Continuity does not exist ..
Malfunction R
indicator lamp OK NG
r k4
Bacive iESTR [ Connect ECM (ECCS control moduie) connector to ECM (ECCS Repair harness.
COOLANTTEMP  20°C control module).
=== MONTOR ===
CMPSeRPM (POS) Qepm
INJ PULSE 100mses
IGN TIMING 1BBTCC
" i i, iy,
Qul UP [[OWN |Gd|
i Y
Engine coolant 1} Select "ENG COOLANT TEMP" in “ACTIVE TEST™ mode. ®
DISCOHNECY temperature
E@ sensor harness 2) Set “COOLANT TEMP™ to 20°C (58°F) by touching “Qu"
connector “Qd"” and “UP", “DOWN". TEMP é
) OR
T. 5. <> .fﬁ'. 1) Disconnect engine coolant temperature sensor hamess con- k‘[—),
A2 nector. 120 270
k™) . 2) Connect a resistor (2.5 k) between terminals of engine
) 2.5 ki resistor coolant temperature sensor hamess connector.
Wy,
\\\\\ i,
\\'\\\\ \; 5//7//,7 v _
_§.2 6 Start engine and warm it vp until water termperature indica-
= tor points to the middle of gauge.
=1 73 {Be carefui to start engine after setting "ENG COOLANT
E™ TEMP"in "ACTIVE TEST" mode or installing a 2.5 ke
Z-0 8 resistor.)
= T000 rimn
k4
@ ‘ Race engine 2 or 3 times under no-load, then run engine at idle speed.
AEC436

EF & EC-31
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Check “CO" %.

2| {8 |
=] ) ) 1] 4 e

Idle CO: 0.2 - 8.0%

After checking CQO%.

[ 1) Touch "BACK”.

®

connector.

1} Disconnect the resistor from terminals of
engine coolant temperature sensor harness

2) Connect engine coolant temperature sensor
harness connector 1o engine coolant temper-

ature sensor.

NG

OK

¥

¥

Connect heated oxygen sensor harness
connector to heated oxygen sensor.

1 NG

Replace heated oxygen sensor.

h

r

h

Check fuel pressure regulator.

v

Check mass air flow sensor.

b A

Check injector and clean or replace if neces-

sary.

h 4

Check engine coolant temperature sensor,

h 4

Check ECM (ECCS control module} function™
by substituting another known good ECM
(ECCS control module).

.

(F) Refer to EF & EC 30.

F 3

1) See “M/R F/C MNT” in
DATA MONITOR mode.

2} Maintaining engine at 2,000
rpm under no-load {engine is
warmed up sufficiently.},
check that the monitor fluctu-
ates between “LEAN” and
“RICH" more than 5 times
during 10 seconds.
RICH»LEAN—RICH—

1 time 2 times
LEAN—RICH.......
OR

®

1) Set “Heated oxygen sensor
monitor” in the On-board
Diagnostic Test Mode Il
{See page EF & EC-38.)

2) Maintaining engine at 2,000
rpm under no-load, check to
make sure that malfunction
indicator lamp on the
instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

¢0K

®

CMONTOR &NO FalL [

CMPSsRPM {FOS) 2060rpm
MR F/C MNT LEAN

[ RECORD

Starter mator

‘
2 5
e Qe [ €D
terminals with a b

switabls namess,

*ECM (ECCS control module) may be the cause of a problem, but this

is rarely

the case.

EF & EC-32

AEC437

164



TROUBLE DIAGNOSES

Sensors

=
T

SEF232G

Actuators

SEF233G)

SEF234G

Fail-safe System
How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM {(ECCS control module) to control major
systems such as fuel control, ignition control, idle speed control,
etc. The ECM accepts powertrain input signals from sensors
and instantly drives actuators. It is essential that both kinds of
signals are proper and stable. At the same time, it is important
that there are no conventional problems such as vacuum leaks,
fouled spark piugs, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs inter-
mittently rather than continuously. Most intermittent problems
are caused by either poor electrical connections or improper
wiring. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

A visual check only may not find the cause of the problems, so
a road test with a circuit tester connected to a suspected circuit
should be performed.

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction with
the customer, find out what symptoms are present and under
what conditions they occur.

Start your diagnosis by looking for “conventional” problems first.
This is one of the best ways to troubleshoot driveability prob-
lems on an electronically controlled engine vehicle.

1. Verify the complaint.

2. Isolate the cause.

3. Repair.

4. Recheck and be sure no new symptoms have been caused.

EF & EC-33

Sl
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EF &
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TROUBLE DIAGNOSES

WORK FLOW

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

CHECK IN

v

LISTEN TO CUSTOMER COMPLAINTS

h

BASIC INSPECTION

¥

Do self-diagnostic results exist? *1

No

Yes

Y

INSPECTION ON THE BASIS
OF EACH MALFUNCTION

¥

|

INSPECTION ON THE BASIS
QF EACH SYMPTOM "2

‘, i

REPAIR/REPLACE

NG

FINAL CHECK
Confirm that the

trouble is completely fixed by

performing Basic Inspection and Test Drive.

OK

h 4

CHECK OUT

SERVICE MANUAL REFER-
ENCE ITEM & PAGES

See DIAGNOSTIC WORK-
SHEET.
Refer to EF & EC-35.

Perform Basic Inspection.
Refer to EF & EC-55.

Perform Diagnostic Procedures
22 - 31

Refer to EF & EC-92 -

EF & EC-156.

Perform Diagnostic Procedures
1-21.

Refer to. EF & EC-58 -

EF & EC-91.

Perform Basic Inspection.
Refer to EF & EC-55.

*1: If the self-diagnosis cannot be performed, check main power supply and ground circuit. {See Diagnostic Procedure 22,
Refer to EF & EC-92) ‘
*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION. Refer to EF & EC-36.

EF & EC-34
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TROUBLE DIAGNOSES

WHERE ..... Road conditions

Weather conditions,
Sympioms

KEY POINTS
WHAT ... Vehicie & engine model
WHEN ..... Date, Frequencies

HOW ... Operating conditions,

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

There are many kinds of operating conditions that lead to mal-
functions on engine components.

A good grasp of such conditions can make trouble-shooting
faster and more accurate.

Ask your service advisor to collect this information.

In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.

SEF907L ; -
X Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the conditions for trouble-
shooting.
Worksheet sample
Customer name MR/MS Diagnostic Test Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
] Impossible to stari [J No cambustion L1 Partial combustion
[ Partial combustion affected by throttle position
[ Startability [ Partial combustion NOT affected by throttle position
] Possible but hard 1o start [_1 Others
[ 3 .
. [J'No fast idle O Unstable ] High idle [ Low idle
[ ldling
Symptoms ] Others [ ]
[] Stumble [] Surge (] Detonation [] Lack of power
[J Driveability [] Intake backfire ] Exhaust backfire
] Others [ ]
] At the time of start ] While idling
[ Engine stall ] While accelerating [ While decelerating
] Just after stopping - ] While loading

Incident occcurrence

[] Just after delivery ] Recently
(] In the morning [J At night (7 In the daytime

Engine conditions

Frequency ] Ali the time [J Under certain conditions ] Sometimes
Weather ] No affect (] Fine [ Raining O Snowing [] Others [ |
Temperature [] Hot 1 Warm [ Ceol [ Cold ] Humid °F

] Cold ] During warm-up (] After warm-up

Engine speed [‘)

i = | | ! I
2,000 4,000 6,000 8,000 rpm

Driving conditions

Road conditions O In town (1 In suburbs ] Highway ] Off road {up/down)
] Not affected .
(] At starting [] While idling ] At racing
(] While accelerating [] While cruising

[[] While decelerating ] While turning (RH/LH)

Vehicle speed (‘)

S SV U AU S RN I MR
10 20 30 40 50 60 MPH

Malfunction indicator lamp

1 Turmed on I Not turned on

El

LG

FE
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TROUBLE DIAGNOSES

_r——;r_.—_r—-—/ . 4.\{ i
g_/‘:@@ ’%//Tms;me\)

symptom,
isn'tit ?

How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the
problem might oceur.

Perform the activity listed under Service procedure and note the
result.

SEF235G

Variable factor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator -
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor clockwise.
2 |Ignition timing -
sensor Retarded Rotate distributor counterclockwise.
Di
Heated oxygen sensor | Suspended isconnect heated oxygen sensor harness
3 Mixture ratio feedback connector.
control . Perform on-board diagnostic test mode I
ECM Operation ahieck (Self-giagnostic results) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed IAC valve-AAC valve
Lowered Turn idle adjusting screw clockwise.
. . Poor electrical con- | 1ap or wiggle.
5 Electrical connection | Harmess connectors nection of iMmobroper - - -
(Electric continuity) and wires °C prop Race engine rapidly. See if the torque reac-
wirng tion of the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
§ | Temperature ECM Heat with a hair drier.
Warmed ,
[WARNING: Do not overheat the unit.]
Wet.
[WARNING: Do not directly pour water on
7 | Moisture Electric parts Damp components. Use a mist
sprayer.]
T - .
8 |Electric loads Load switches Loaded urn on headlamps, air conditioning, rear
defogger, etc.
9 (_Ilosed.throttle p_G_SI_ ECM ON-OFF switching Rotate throttle position sensor body.
tion switch condition
" N ‘ Try to flash timing light for h cylinder
10 | Ignition spark Timing light Spark power check Y 9 each cylinde

using ignition coil adapter {SST).

e Select the “Variable factor” when the symptom occurs. Perform the “Service procedure” to try

to simulate the intermittent problem.

EF & EC-36
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TROUBLE DIAGNOSES

On-board Diagnostic System

NG N \ MALFUNCTION INDICATOR LAMP (MIL) -

—e & RQ _ A malfunction indicator lamp has been adopted on all models.
S rn D PPk naater E%r :lolist of conditions that turn the lamp on, refer to EF & .
olo/olololo "R ' e
UNLEADED FUEL ON EW_
(o] @ ()] o o] 32 T59) '

' AEC378

LG

ON-BOARD DIAGNOSTIC SYSTEM MODES

On-board On-board
Condition - Diagnostic Test Mode | Diagnostic Test Mode
I : Il
FE
Engine
\gnition stopped | AL FUNCTION INDI- | SELF-DIAGNOSTIC
switchin | },ﬁ CATOR LAMP CHECK RESULTS AT
“ON” posi- | @
tion Engine FA
) .
C_ﬁm rnning MALFUNCTION HEATED OXYGEN
Ay WARNING SENSOR MONITOR g
g ’
Y
® Refer to the next page for on-board diagnostic procedures g
(without CONSULT) or EF & EC-44 (with CONSULT). '
87
BE
HE
EL
193¢
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TROUBLE DIAGNOSES

On-board Diagnostic System (Cont’d)
HOW TO SWITCH ON-BOARD DIAGNOSTIC TEST
MODES (Without CONSULT)

)
ot

& )

Turn ignition switch “ON". (Do not start engine.)

S

v
Mode | — MALFUNCTION INDICATOR LAMP g Mode | — MALFUNCTION WARN-
CHECK. Refer to EF & EC-40. | (Lﬁa) [> o ING. Refer to EF &
) EC-40.
Start engine.

¥

Disconnect harness connectors and and con-
nect @ and @) terminals with a suitable jumper wire.

Starter motor

[DISCONNECT g
Connect(:)and(:) @ |
terminals with a

suitable harness.

¥

Wait at least 2 seconds. -

Remove jumper wire and reconnect harness connectors
Connect harness and .
connector and

®

EF & EC-38 _ 170



TROUBLE DIAGNOSES
On-board Diagnostic System (Cont’d)

‘f’ af
MODE [l — SELF-DIAGNOSTIC RESULTS. Y™ Mode || — HEATED OXYGEN SEN- (b2,
Refer to EF & EC-41. g ((Ea [> ] SOR MONITOR. Refer to
) . EF & EC-43.
Immediately start engine.
Elt]

Y

To erase stored codes it is necessary to disconnect har-
ness connectors and and connect ® and LG
" terminals with a suitable jumper wire.

Starter motor

FE

= DISCONMECT [y

Connect and a0 !

@@ 74 § ()
terminals with a J i
suitable harness. Al
EA

¥

Wait at least 2 seconds.

Remove jumper wire and reconnect harness connectors

Connect harness and 1@ . BR

connector and

®

& &

EA

EL

o Switching the modes is not possible when the

engine is running. [0
e When the ignition switch is turned off during diag-

nosis in each mode, and then turned back on again

after power to the ECM has dropped off completely,

the diagnosis mode will automatically return to On-

board Diagnostic Test Mode | but stored codes will

remain in memory unless the erasing procedure has

been performed.

EF & EC-39 171



TROUBLE DIAGNOSES

UNLEADED FUEL ON

([ B (&)

Low | ocweck | om [
ot lzusms OFF l@)

AEC378

On-board Diagnostic System — On-board
Diagnostic Test Mode |

ON-BOARD DIAGNOSTIC TEST MODE | —
MALFUNCTION INDICATOR LAMP CHECK

in this mode, the MALFUNCTION INDICATOR LAMP in the
instrument panel stays “ON”.

if MALFUNCTION INDICATOR LAMP remains “OFF”, check
the buib in the MALFUNCTION INDICATOR LAMP.

ON-BOARD DIAGNOSTIC TEST MODE | —
MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

Condition

When the following malfunctions (malfunction indicator lamp item) are

ON detected or the ECM's CPU or camshaft position sensor is maifunction-
ing.
OFF OK
troﬂsaggggcho. Malfunction
12 Mass air flow sensor circuit
13 Engine coolant temperature sensor circuit
14 Vehicle speed sensor circuii
3 ECM (ECCS conirol module) CPU
32 ‘ EGR function
33 Heated oxygen sensor circuit
35 EGR temperature sensor circuit
43 Throttle position sensor circuit
45 injector leak '
51 Injector circuit

¢ These Diagnostic trouble code Numbers are clarified in
On-board Diagnostic Test Mode | — SELF-DIAGNOS-
TIC RESULTS. Refer to EF & EC-41.

® The MALFUNCTION INDICATOR LAMP will turn OFF
when operation returns to normal. But, the On-board
Diagnostic Test Mode I — SELF-DIAGNOSTIC
RESULTS memory will hold the diagnostic trouble code
until the memory is cleared. To clear SELF-DIAGNOS-
TIC RESULTS memory, refer to EF & EC-38 (Without
CONSULT). To clear SELF-DIAGNOSTIC RESULTS
memory (With CONSULT), refer to CONSULT Operation
Manual — Engine.

EF & EC-40
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TROUBLE DIAGNOSES

On-board Diagnostic System — On-board
Diagnostic Test Mode Il (Self-diagnostic
results)

DESCRIPTION

In this mode, a diagnostic trouble code is indicated by the num-
ber of flashes from the MALFUNCTION INDICATOR LAMP as
shown below:

Example: Code Nc. 12 and Code No. 33
0.6 03 ’ 0.6 0'3
OonN — [—
OFF
§ §
i . —_— L__~
0.9 0.3 2. 0.6 0.9 2.1 Unit: second
Code No. 12 Codea No. 33
SEFB64L

Display diagnostic trouble code table

Long (0.6 second} blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits. _

For example, MALFUNCT!ION INDICATOR LAMP flashes once
for 0.6 seconds and then it flashes twice for 0.3 seconds. This

indicates the number “12” and refers to a malfunction in the

mass air flow sensor. In this way, all the problems are classified
by their diagnostic trouble code numbers.
The diagnostic results will remain in ECM memory.

Diagnostic Diagnostic
trouble code Detected items Procedure
No. Page

11+ Camshaft position sensor circuit EF & EC-95

12 Mass air flow sensor circuit EF & EC-98
13 Engine coolant temperature sensor circuit EF & EC-101
14 Vehicle speed sensor circuit EF & EC-103
21 Igniticn signal circuit EF & EC-106
31 (8] ECM CPU EF & EC-109
32 EGR function EF & EC-110
33 Heated oxygen sensor circuit EF & EC-114
34 Knock sensor circuit EF & EC-117
35 EGR temperature sensor circuit EF & EC-119
43 [ GHECK | Throttle positiocn sensor circuit EF & EC-122
45 Injector leak EF & EC-125
51 Injector circuit EF & EC-127

55 No malfunction in the above circuits EF & EC-34

: Malfunction indicator lamp item

*: Inspect items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21

are displayed at the same time.

EF & EC-41

[
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TROUBLE DIAGNOSES

- On-board Diagnostic System — On-board
Diagnostic Test Mode Il (Self-diagnostic

results) (Cont’d)

Diagnostic
trouble Detected items Malfunction is detected when ... Check item (remedy)
code No.
*11 Camshaft position sen- |e Either 1° or 120° signal is not entered for the first | ® Harness and connector {If
sor circuit few seconds during engine cranking. harness and connector are
& Either 1° or 120° signal is not input often enough normal, replace camshaft
while the engine speed is higher than the speci- position sensor.)
fied rpm. :
12 Mass air flow sensor & The mass air flow sensor circuit is open or # Harness and connector {If
circuit shorted. (An abnormally high or low voltage is harness and connector are
entered.) normal, replace mass air flow
sensor.)
13 Engine coolant tempera- | ® The engine coolant temperature sensor circuit is | ® Harness and connector
ture sensor circuit open or shorted. ® Engine coolant temperature
(An abnormally high or low output voliage is sensor
entered.)
14 Vehicle speed sensor ® The vehicle speed sensor circuit is open or ® Harness and connector
circuit shorted. # Vehicle speed sensor (pulse
generator)
*21 ignition signal circuit & The ignition signal in the primary circuit is not & Harness and connector
' entered during engine cranking or running. & Power transistor unit
31 ECM CPU o ECM calculation function is malfunctioning. [Replace ECM {ECCS control
module).]
32 EGR function ¢ EGR valve does not operate. o EGR valve
{EGR valve spring does not lft.) ¢ EGR control-solenoid valve
33 Heated oxygen sensor | ® The heated oxygen sensor circuit is open or ® Harness and connector
cireuit shorted. #® Heated oxygen sensor
{(An abnormally high or low output voltage is & Fuel pressure
entered.) & Injectors
¢ Intake air leaks
34 Knock sensor circuit #® The knock sensor circuit is open or shorted. & Hamess and connector
{An abnormally high or low voltage is entered.) e Knock sensor
35 EGR temperature sen- |e The EGR temperature sensor circuit is open or ¢ Harness and connector
sor circulit shored. ¢ EGR temperature sensor
(An abnormally high or low voltage is entered.)
43 Throttle position sensor |# The throttle position sensor circuit is open or ¢ Harness and connector
circuit shorted. e Throttle position sensor
{An abnormally high or low voltage is entered.)
45 Injector leak ® Fuel leaks from injector. ® |njector
51 Injector circuit ® The injector circuit is open. & |njector
55 Nong ® None of the above items detected. Refar to EF & EC-34

*: Inspect items causing a malfunction of camshaft position sensor circuit first, if both diagnostic trouble code No. 11 and 21
come out at the same time.

EF & EC-42

174



TROUBLE DIAGNOSES

On-board Diagnostic System — On-board
Diagnostic Test Mode II (Self-diagnostic
results) (Cont’d)

HOW TO ERASE ON-BOARD DIAGNOSTIC TEST el
MODE Hll (Self-diagnostic resulis)

‘Ia'l‘ The diagnostic trouble code is erased from the backup
&3 memory on the ECM when the On-board diagnostic test
mode is changed from On-board Diagnostic Test Mode
Il to On-board Diagnostic Test Mode |. (Refer to “HOW
TO SWITCH ON-BOARD DIAGNOSTIC TEST MODES”.)
Refer to EF & EC-38.

e When the battery terminal is disconnected, the diag- .G
- nostic trouble code will be lost from the backup
memory within 24 hours.
o Before starting on-board diagnostic test mode Il (self-
' diagnostic result), do not erase the stored memory.
e Refer to CONSULT Operation Manual — Engine.

On-board Diaghostic System — On-board
Diagnostic Test Mode Il (Heated oxygen i
sensor monitor) )

DESCRIPTION 4,

In this mode, the MALFUNCTION INDICATOR LAMP displays
the condition of the fuel mixture (lean or rich) which is monitored
by the heated oxygen sensor.

5

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust
gas

(@Air fuel ratio feedback
contral condition

ON

Lean

OFF

Closed loop system
Rich

{(1)Remains ON or OFF

Any condition Cpen loop system

{(1): Maintains the mixture condition present just before switching 1o open locp.
@ Refer to EF & EC-18 for description of mixture ratio feedback system and open loop system.

HOW TO CHECK HEATED OXYGEN SENSOR

1.

Set On-board Diagnostic Test Mode Il. (Refer to “HOW TO
SWITCH ON-BOARD DIAGNOSTIC TEST MODES”.)
Refer to EF & EC-38.

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of the gauge.

Run engine at about 2,000 rpm for about 2 minutes under
no-load conditions.

Make sure MALFUNCTION INDICATOR LAMP goes ON
and OFF more than 5 times every 10 seconds; measured
at 2,000 rpm under no-load. ‘

EF & EC-43

lon)
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TROUBLE DIAGNOSES

———— CONSULT

CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect CONSULT to data link connector for CONSULT.
p (Data link connector for CONSULT is located in lower side
2R, instrument panel.)

Data link connector
{DLC) for CONSULT

AEC007

AEC013
3. Turn on ignition switch.
NISSAN 4. Touch “START".
CONSULT
UE930
i
START

[ SUB MODE |

AEC277

5. Touch “ENGINE”.

b sELECTsYSTEM
[ ENGINE

| AT
[AIRBAG

I
I
I

|
AEC211
6. Perform each diagnostic test mode according to the inspec-
D}_"! SeLECT Diag Mode _[]] tion sheet as follows:
[ woRk suppoAT | For further information, see the CONSULT Operation
| SELF DIAG RESULTS | Manual — Engine.
| DATA MCNITCR |
| acTive TEST ]
| ECM PART NUMBER ]
| FUNCTION TEST ]
SEF259M
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TROUBLE DIAGNOSES

CONSULT (Contd)
DEFINITION OF CONSULT FUNCTIONS

Diagnostic test mode Function Page
- This mode enables a technician to adjust some el
Work support devices faster and more accurately by following the EF & EC-46
indications on the CONSULT unit. Ma
Self-diagnostic results Self-diagnostic results can be read and erased quickly. EF & EC-47
Data monitor Input/Cutput data in the ECM can be read. _ EF & EC-48 i
Diagnostic Test Mode in which CONSULT drives some “
Aciive test actuators apart frem the control modules and also EF & EC-50
shifts some parameters in a specified range. LS
ECM part number ECM part number can be read. —
- Conducted by CONSULT instead of a technician to
Function test determine whether each system is “OK” or “NG”. EF & BC-51
- FE
ECCS COMPONENT PARTS APPLICATION
BIAGNOSTIC TEST MODE
AT
ECCS COMPONENT PARTS } SELF-
WOFI:ICI)(RiUP DIAGNOSTIC M (I:;I\I?]-":JR ACTIVE TEST FU:EC ;-,erN
RESULTS )
Camshaft position sensor X X
Mass air flow sensor X X =)
Engine coolant temperature X X X
sensor
SR
Heated cxygen sensor X X BR
Vehicle speed sensor X X X
Throttle position sensor X X X ST
EGR temperature sensor X X
INPUT BF
Krock sensor X
Ignition switch (start signal} X X
Air conditioning signal X HA
Park/neutral position switch X X
Battery X EL
Power steering pressure % X
switch 5%
E7A0
Closed throttle position switch X X
Injectors X X X X
Power transistor (ignition X (Ignition
e . X X X
timing) signal)
OUT- IAC valve-AAC valve X X X
PUT | Fuel pump relay X X X
EGR control-solencid valve X X
Air conditioning relay X
Cooling fan relay(s) X X X
X: Applicable
EF & EC-45 177



TROUBLE DIAGNOSES

CONSULT (Contd)

WORK SUPPORT DIAGNOSTIC TEST MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIG-
NAL. ADJUST [T TO THE SPECIFIED VALUE BY
ROTATING THE SENSOR BODY UNDER THE FQOI.-
LOWING CONDITION.

& IGN SW “ON”

e ENG NOT RUNNING

e ACC PEDAL KEPT OFF

When adjusting throttie position
sensor initial position. Refer to
EF & EC-56.

IACV-AAG/V ADJ

SET ENGINE RPM AT THE SPECIFIED VALUE
UNDER THE FOLLOWING CONDITION.
¢ ENG WARMED UP ENOUGH

When adjusting idle speed.
Refer to EF & EC-58.

CRANK A FEW TIMES AFTER ENGINE STALL.

e NO LOAD
FUEL PRES RELEASE ¢ FUEL PUMP WILL STOP BY TOUCHING START When releasing fue! pressure.
DURING iDLE Refer to MA section.

EF & EC-46
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TROUBLE DIAGNOSES

CONSULT (Cont’d)

SELF-DIAGNOSTIC RESULTS DIAGNOSTIC TEST MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POSITION
SENSOR*

Either 1° or 120° signal is not entered for the first few
seconds during engine cranking.

Either 1° or 120° signal is not input often encugh
while the engine speed is higher than the specified
rpm.

® Harness and connector
(If harness and connector are
normal, replace camshaft
position sensor.)

2

HE

MASS AIR FLOW SENSOR

The mass air flow sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

® Harness and connector
{If harmess and connector are
normal, replace mass air flow
sensor.)

ENGINE COCLANT TEMPERA-
TURE SENSOR

The engine coolant temperature sensar circuit is
open or shorted.
(An abnormally high or low output voltage is entered.)

¢ Harness and connector
*® Engine coolant temperature
sensor

VEHICLE SPEED SENSOR

The vehicle speed sensor circuit is open or shorted.

& Harness and connector

& Vehicle speed sensor {pulse FE
generator)
IGN SIGNAL-PRIMARY™ ¢ The ignition signal in primary circuit is not entered ® Harness and connector 5T
during engine cranking or running. ® Power transistor unit o
ECM & ECM calcuiation function is malfunctioning. [Replace ECM (ECCS control
module).] B&,
EGR SYSTEM ¢ EGR valve does not operate. e EGR valve
{EGR valve spring does not lift.) ® EGR control-solenoid valve 28
NS
HEATED OXYGEN SENSOR ¢ The heated oxygen sensor circuit is open or shorted. | Harness and connector
{An abnormally high or low output voltage is entered.) | ® Heated oxygen sensor
& Fuel pressure BE
® Injectors
® |ntake air leaks
&
KNOCK SENSOR e The knock sensor circuit is apen or shorted. ® Harness and connector T
(An abnormally high or low voltage is entered.) ¢ Knock sensor
EGR TEMP SENSOR ¢ The EGR temperature sensor circuit is open or ® Harness and connector BE
shorted. ® EGR temperature sensor
{An abnormally high or low voltage is entered.)
THROTTLE POSITION ¢ The throttle position sensor circuit is open or shorted. {® Hamess and connector AA
SENSOR (An abnormally high or low voltage is entered.) ® Threttle position sensor
INJECTOR LEAK ¢ Fuel leaks from injector. ¢ |njector EL
INJECTOR OPEN ® The injector circuit is open. & |njector
*. Inspect items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSITION SENSOR” IEY

and “IGN SIGNAL-PRIMARY” come out at the same time.

™
nosis code.
™

tions using DATA MONITOR.

EF & EC-47

Sensor failures which set a self-diagnosis code are listed as due to an open or short circuit.
A sensor sending a signal which is inaccurate but not open or short will NOT set a self-diag-

If a driveability symptom is present, but no self-diagnosis code is set, perform further inspec-
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TROUBLE DIAGNOSES -

above 100, the ECM is compensating for a lean signal from the heated oxygen sensor.

CONSULT (Contd)
DATA MONITOR DIAGNOSTIC TEST MODE

Remarks : ® Specification data are reference values.
e Specification data are output/input values which are detected or supplied by ECM at the connector.
*Specification data may not be directly related to their components signals/values/operations.
ie. Adjust ignition timing with a timing light befere monitoring IGN TIMING, because the monitor may show the
specification data in spite of the ignition timing being not adjusted to the specification data. This IGN TIMING
monitors the calculated data by ECM according to the input signals from camshaft position sensor and other
igniticn timing related sensors.
¢ If the real-time diagnosis results are NG and the on-board diagnostic system results are OK when diagnosing the
mass air flow sensor, first check to see if the fuel pump control circuit is normal. _
o |f the A/F ALPHA is below 100, the ECM is compensating for a rich signal from the heated oxygen sensor. If it is

CHECK ITEM WHEN

MONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
CMPS - RPM * Tachome_ter: Connect R . Almost the same speed as|e® Harness and connector
(POS) ® Run engine and compare tachometer indication with the the CONSULT value e Camshatt posiiion sensor

CONSULT value. ‘ '
& Engine: After warming up. | |4e '1_0 STV
idle the engine ® Haress and connector
MAS AIR/FL -
S AIRFL SE ® A/C switch “OFF” & Mass air flow sensor
& Shift lever “N” 2,000 rpm 14-22v
. # Harness and connector
COOLAN TEMP/S | e Engine: After warming up More than 70°C (158°F} | e Engine coolant tempera-
ture sensor
02 SEN C < Approx. 1.5V ® Harness and connector
e Engine: After warming up gflamtamlng engine speed at LEAN ¢« RICH ® Heated gxygen sensor
M/R F/C MNT ,000 rpm Changes more than 5 times | * INtake air leaks
during 1¢ seconds. ® Injectors
VHCL SPEED SE ® Turn drive wheels and compare speedometer indication | Aimost the same speed as | # Hamess and connector
with the CONSULT value the CONSULT value ® Vehicle speed sensor
T4 - - 6 " H - . Battery
BATTERY VOLT # Ignition switch: “"ON (Engme stopped) 11 - 14V e ECM power supply ciruit
o lanit o ONT Throttle valve fully closed 0.3-07V * Harness and connector
THRTL POS SEN gnmgn switch: ® Throttle pos‘.ft!on sensor
(Engine stopped) e Throttle position sensor
Threttle valve fulty opened Approx. 4.0V adjustment
* Harness and connactor

EGR TEMP SEN

® Engine: After warming up

Less than 4.5V

EGR temperature sensor

START SIGNAL | e Ignition switch: “ON" — “START" OFF -5 ON # Harmess and connector
: ® Starter switch
:;:rmme _;’_ah"e: ON & Harness and connactor
- I e position iti
CLOSED TH/POS | *® Igmtt_on switch: “ON P * Throttle pos!tfon sensor
(Engine stopped) Throttle valve: # Throttle position sensor
Slightly open OFF adjustment
AIR COND SIG e Engine: After warming up, | A/C switeh "OFF” OFF & Hamess and connector
idle the engine AJC switch “ON" ON # Air conditioning switch
Shift lever “P” or “N” ON & Harness and connector
NEUT PGSI SW ® Ignition switch: “ON” & Park/neutral position
‘ Except above OFF switch

(1): Any mode except “OFF”, ambient temperature above 10°C (50°F).

EF & EC-48
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TROUBLE DIAGNOSES

CONSULT (Contd)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK {TEM WHEN
OUTSIDE SPEC.

Steering wheel in neutral

, . position OFF & Harness and connector
PW/ST SIGNAL ¢ S?g'{ri' Qrf]t;;zvarmmg up. | (forward direction) & Power steering pressure
The steering wheel is switch
ON
turned
. anine:_tA:‘te"rOv;?:fming UP | idie 24 - 3.5 msec. L) :—|z_argtess and connecior
. switc ¢ Injector
INJ PULSE & Shiff lever “N" & Mass air flow sensor
& No-load 2,000 rpm 2.3 - 3.2 msec. & Intake air system
Idie 15° BTDC
IGN TIMING gitto # Harness and c_c_mnector
2,000 pm Mare than 25° BTDC ¢ Camshaft position sensor
Idie 15 - 40%
IACV-AAC V ditto ® Harness and connecter
2,000 rpm _ ® |AC valve-AAC valve
. H'arness and connector
AIR COND RLY & Air conditioning switch OFF — ON QOFF - ON ® Air conditioning switch
& Air conditioning relay
: i’ng I.:\in?: irou;?:r:,mmg P idie ON & Hamess and connector
EGRC SOV e Shift lever "N ® EGR control-solenoid
® No-load 2,000 rpm OFF valve
# |gnition switch is turned to “ON" (Operates for 5 sec-
onds}) ON ]
FUEL PUMP RLY |® Engine running and cranking & Harness and connector
& When engine is stopped (stops in 1.5 seconds) ® Fuel pump relay
Except as shown above OFF
Engine coolant temperature OFF
is 94°C (201°F) or less
& After warming up engine, | Engine coolant temperature # Harness and connector
COOLING FAN idle the engine. is between 95°C (203°F) LoOw ® Cooling fan relays
e A/C switch "OFF” and 104°C (219°F). ¢ Cooling fan
Engine coolant temperature HIGH
is 105°C (221°F) or more
& Harness and connector
& [njectors
. . Maintaining engine speed at ) o ® Mass air flow sensor
A/F ALPHA # Engine: After warming up 2,000 rpm 75 - 125% e Heated oxygen sersor
® Canister purge line
¢ |ntake air system

{1): Any mode except “OFF”, ambient temperature above 10°C (50°F).

EF & EC-49

FE

29
g

BR

&3
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TROUBLE DIAGNOSES

CONSULT (Cont'd)
ACTIVE TEST DIAGNOSTIC TEST MODE

TEST ITEM

CONDITICN

JUDGMENT

CHECK ITEM (REMEDY)

# Engine: Return to the original trouble condition . * Harmess and connecter
.'I:.LEJg.IIi INJECTION ® Change the amount of fuel injection with the :;;oéﬂgér(n?_?tsm disappears, » Fuel injectors
CONSULT. . e Heated oxygen sensor
IAC VALVE-AAC # Engine: After warming up, idle the engine. ) .
TEST cent with the CONSULT. 9 pering percant.
. - o *® Hamess and conneclor
ENG COOLANT : g:g':eé It::i;tuer: tiic:hceoglnag:::]ta;;iogfalfufgmlttr'mot?me If trouble symptom disappears, |® Engine coolant temperature
TEMP TEST g g P see CHECK ITEM. sensor
CONSULT. -
® Fuel injectors
® Engine: Retum to the original trouble condition .
IGNITION TIMING * Timing light: Set It trouble symptom disappears, # Adjust initial ignitien timing

TEST

see CHECK ITEM.

® Retard the ignition timing with the CONSULT.
& Engine: After warming up, idle the engine. ® Hamess a-nd eonnector
® A/C switch “OFF” ® Compression
POWER BALANCE - i . ) ® Injectors
& Shift lever “N Engine runs rough or dies. .
TEST L . . . ® Power transistor
e Cut off each injector signal one at a time with
the CONSULT ¢ Spark plugs
' ® |gnition coils
e Engine; After warming up, idle the engine.
COOLING FAN # Turn cooling fan “ON" and “OFF” with the CON- | Cooling fan moves and stops. * Ham_ess and connector
TEST SULT ® Cooling fan metor
FUEL PUMP ® Ignition switoh: “ON (Engirne ftopp?d) o Fuel pump relay makes the & Harness and connector
RELAY TEST * Turn the fuel pump relay “ON" and “OFF” with operating sound o Fuel pump relay
the CONSULT and listen to operating sound. ’
& |gnition switch: “ON” .
EGRC SOLENOID ) P « . EGR control-solenoid valve ® Harness and connector
VALVE TEST ¢ Tum solsnoid valve "ON" and "OFF™ with the makes an operating sound. & Solenoid valve

CONSULT and listen to operating sound.

SELF-LEARNING
CONT TEST

In this test, the coefficient of self-learning contrel mixture ratio returns to the original coefficient by touching

“CLEAR” on the screen.

EF & EC-50
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TROUBLE DIAGNOSES

CONSULT (Contd)
FUNCTION TEST DIAGNOSTIC TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY}
& [gnition switch: “ON"
SELF-DIAG (Engine stopped) . -
RESULTS & Displays the results of on- board Objective system
diagnostic system.
- - & Hamess and connector
¢ I%nm_on S":"Ch' dON ® Throttle position sensor
CLOSED (Engine stopped) Throttle valve: opened | OFF (Closed throttle position
® Closed throttle position switch .
THROTTLE PQS! A . switch)
circuit is tested when throttle is .
(CLOSED opened and cosed full ® Throttle position sensor
THROTTLE POSI- (“%LOSED THROTTLEy.POSI” s (Closed throttle position
TION SWITCH the test ftem name for the switch) adjustment
CIRCUIT) vehicles in which idle is selected | 1hrottle valve: closed | ON . 52:33’2;2’;%?1 o
by throtlle position sensor.) DATA MONITOR mode.
# Harness and connector
® |gnition switch: “ON” & Throttle position sensor
{Engine stopped) Range (Throttle valve & Throtile position sensor
;:E%Tg_‘ E POSI ® Throttle position sensor circuit is | fully opened — Throttle gﬂg:;a than adjustment
tested when throtile is cpened valve fully closed) ’ ¢ Throttle linkage
and closed fully. & Verify operation in
DATA MONITCR mode.
& |gnition switch: “ON" ® Harness and connector
NEUTRAL POSI SW {Engine stopped) OUT OF N/P-RANGE OFF ® Park/neutral position
CKT e Park/neutral position switch cir- switch/Inhibitor switch
cuit is tested when shift leveris | |\ N.RANGE ON ® Linkage + Inhibitor
manipulated. switch adjustment

® Ignition switch: “ON”
(Engine stopped)

There is pressure pulsation on the

® Harness and connector

FUEL PUMP ® Fuel pump circuit is tested by fuel feed hose. ¢ Fuel pump
CIRCUIT i s . ® Fuel pump relay
checking the pulsation in fuel The relay makes an operating sound . !
. e Fuel filter clogging
pressure when fuel tube is every 3 seconds.
. ® Fue! level
pinched.
® [gnition switch: “ON"
"y (Engine stopped) . | Harness and connector
EGRC SO ® EGR control-solenoid valve cir- The solenoid valve makes an operat ¢ EGR control-solenoid
CIRCUIT o . ing sound every 3 seconds.
cuit is tested by checking sole- valve
noid valve operating noise.
® ignition switch “ON” & Hamess and connector
COOLING FAN (Engine stopped) The cooling fan rotates and stops o Cooling fan motor
CIRCUIT # Cooling fan circuit is tested by every 3 secands. 9

checking cocling fan operation.

® Cooling fan relay

START SIGNAL
CIRCUIT

& |gnition switch: “ON” —
“START"

~ | @ Start signat circuit is tested when

engine is started by operating
the starter. Battery posilive volt-
age and water temperature
before cranking, and average
battery positive voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

Start signal: “OFF" — “"ON”

® Harness and connector .

& |gnition switch

EF & EC-51

MA

F

o

P
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[
e

2
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TROUBLE DIAGNOSES

CONSULT (Cont’d)
FUNCITTKE)I\NA TEST CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® [gnition switch: “ON” o H d
(Engine runnfng} Locked pOSiliOﬂ ON arness and connector

PW/ST SIGNAL
CIRCUIT

e Power steering circuit is tested
when steering wheel is rotated
fully and then set to a straight
line running position.

Neutral position OFF

® Power steering pres-
sure switch

¢ Power steering oil
pump

VEHICLE SPEED

® Vehicle speed sensor circuit is
tested when vehicle is running at

Vehicle speed sensor powertrain
input signal is greater than 4 km/h {2

# Harness and connector
& Vehicle speed sensor

SEN CKT a.speed of 10 km/h (6 MPH) or MPH) e Eleciric speedometer
higher.
o Aft i idle th
A e.r warming up, idle the ® Adjust ignition timing
engine., X
L . . {by moving camshaft
¢ Ignition timing adjustment is The timing light indicates the same osition sensor or dis-
IGN TIMING ADJ checked by reading ignition tim- g9 P

ing with a timing light and check-
ing whether it agrees with speci-
fications.

value on the screen.

tributor)
e Camshalft position sen-
sor drive mechanism

MIXTURE RATIO
TEST

& Air-fuel ratio feedback circuit
(injection system, ignition
system, vacuum system, etc.) is
tested by examining the heated
oxygen sensor output at 2,000
rpm under non-loaded state.

# HEATED OXYGEN SENSOR
COUNT: More than 5 times during
10 seconds

* |INJECTION SYS
{Injector, fuel pressure
regulator, harness or .
connector}

® IGNITION SYS (Spark
plug, power transistor,
ignition coil, harness or
connector}

& VACUUM SYS (Intake
air leaks)

® Heated oxygen sensor
circuit

o Heated oxygen sensor
cperation

¢ Fuel pressure high or
low

& Mass air flow sensor

POWER BALANCE

e After warming up, idle the
enging,

¢ Injector operation of each cylin-
der is stopped one after ancther,
and resultant change in engine
rotation is examined to evaluate
combustion of each cylinder,
(This is only displayed for mod-
els where a sequential multiport
fuel injection system is used.)

Difference in engine rpm is greater
than 25 rpm before and after cutting
off the injector of each cylinder.

& Injector circuil (Injector,
harness or connector)

® Ignition circuit (Spark
plug, power transistor,
ignitiort coil, harness or
connector)

& Compression

® Valve timing

[ACV-AACHY
SYSTEM

& After warming up, idie the
engine.

# |AC valve-AAC valve system is
tested by detecting change in
engine rpm when IAC valve-AAC
valve opening is changed to 0%,
20%and 80%.

Difference in engine rpm is greater
than 150 rpm between when valve
opening is at 80%(102 steps) and at
20%(25 steps).

® Harness and connector

¢ [AC valve-AAC valve

# Air passage restriction
between air inlet and
IAC valve-AAC valve

® JAS (ldle adjusting
screw) adjustment

EF & EC-52
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TROUBLE DIAGNOSES

SEF282H

Red
projection

SEF725H

SEF281H

ﬂrm ECM in-

put/cutput signal
inspection before
replacement.

AEC093A

W\ |/ /
CHECK

ENGINE
NN

/s / L
Malfunction

indicator [amp

L~
T

NN

AEC379

Diagnostic Precautions
CAUTION:

1.

Before connecting or disconnecting the ECM harness
connector to or from any ECM, be sure to turn the igni-
tion switch to the “OFF” position and disconnect the
negative battery terminal in order not to damage ECM
as battery positive voltage is applied io ECM even if
ignition switch is turned off. Failure to do so may dam-
age the ECM.

When connecting ECM harness connector, tighten
securing bolt until red projection is in line with connec-
tor face.

When connecting or disconnecting pin connectors into
or from ECM, take care not to damage pin terminals
(bend or break).

Make sure that there are not any bends or breaks on
ECM pin terminal, when connecting pin connectors.

Before replacing ECM, perform ECM input/output signal
inspection and make sure whether ECM functions prop-
erly or not. Refer to EF & EC-158.

After reviewing the above items, perform On-board
Diagnostic Test Mode Il (Self-diagnostic results) and
driving test.

EF & EC-53
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TROUBLE DIAGNOSES

Harness connector
for solenoid valve

ECM

&S O K
Circuit tester _0_

AEC380

Diagnostic Precautions (Cont’d)

7. When measuring ECM controlled components supply

voltage with a circuit tester, separate one tester probe
from the other.
If the two tester probes accidentally make contact with
each other during measurement, the circuit will be
shorted, resulting in damage to the ECM power transis-
tor.

EF & EC-54
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TROUBLE DIAGNOSES

SEF142|

AEC013

SEF284G

Basic Inspection

BEFORE STARTING
1. Check service records for any recent .
repairs that may indicate a related
problem, or the current need for
scheduled maintenance.
2. Open engine hood and check the
following:
¢ Harness connectors for proper con-
nections
#® Vacuum hoses for splits, kinks, and
proper connections :
& Wiring for proper connections,

pinches, and cuts

4

CONNECT CONSULT TO THE
VEHICLE

Connect CONSULT to the data link con-
nector for CONSULT and select
“ENGINE” from the menu. Refer to EF
& EC-44.

A4
DOES ENGINE START? No .| Goto B3.
Yes
v
NG

CHECK IGNITION TIMING.
Warm up engine sufficiently and check
ignition timing at idle using timing light.
Refer to EF & EC-28.
Ignition timing:
15°+2° BTDC

.| Adijust ignition timing by

oK

(Go to @ on next page.)

EF & EC-55

"| tuming camshaft position
sensor.

EL

DX
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TROUBLE DIAGNOSES

B IACV-AACY ARSI

SET ENGINE RPM AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITION

® ENG WARMED UP
® NO LOAD

i

[ STAR

SEF260M

IAC valve — AAC valve

B THRTL POS SEN ADJ W

* % * ADJ MONITOR * * %

THRTL POS SEN 0.42v
== = NONITOR = = =
CMPSeRPM {(POS) arpm
CLOSED TH/POS . ON

AEC381

Basic Inspection (Cont’d)

®

CHECK IDLE ADJ. SCREW INITIAL
SET RPM.

1. Select “IACV-AAC/V ADJ” in
“WORK SUPPORT” mode.
2. When touching “START”,

does engine rpm fall to
700+50 rpm {in "N” position)?

No

OR
When disconnecting 1AC valve-
AAC valve sub-harness connec-

tor , does engine rpm fall
to 700250 rpm (in “N” position)?

<P
bt

Yes

A4

| Adjust engine rpm by
"| turning idle adjusting

sCrew.

CHECK THROTTLE POSITION SEN-

SOR IDLE POSITION.

1. Periorm “THRTL POS SEN

ADJ” in “WQORK SUPPORT”
mode.

2. Check that output voltage of
throttle position sensor is 0.3
to 0.7V. {Threttle valve fully
cleses.) and “IDLE
POSITION” stays “ON”,

OR

NG

Measure output voltage of throttle
position sensor using veltmeter,
and check that it is 0.3 to 0.7V.

AEC439

{Throttle valve fully closed.)

OK.

(Go to (B) on next page.)

EF & EC-56

Y

1. Adjust output voltage
by rotating throttle
position sensor body.

2. Disconnect throttle
position sensor har-
ness connector for a
few seconds and then
reconnect it.

3. Confirm that
“CLOSED TH/POS”
stays “ON".
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TROUBLE DIAGNOSES

% MONITOR « NOFAIL [ ]
START SIGNAL OFF
CLOSED TH/POS ON
AIR COND SIG OFF
NEUT POSI SW ON
PW/ST SIGNAL OFF

RECORD

]

Basic Inspection (Cont’d)

AEC213

AEC382

]

FAILURE DETECTED

NO SELF DIAGNOST
FAILURE INDICATED

BE REQUIRED =

W scLrDIAG RESULTS B[
TIME

C

FURTHER TESTING MAY

[ ERASE J|_ PRINT

)

SEF227L

\ |/

CHECK
ENGINE

-
e

2T T NN

Malfunction

indicator

lamp

AEC379

®
CHECK SWITCH INPUT SIGNAL. NGL Repair or replace the
Select the following switches in "| malfunctioning switch or
“DATA MONITOR” mode, its circuit. For start signal,
a) Start signal, refer to EF & EC-136.
b) Closed throtile position, For closed throttle
¢} Air conditioning signal, position, refer to EF &
d) Park/neutral position switch, EC-133. For park/neutral
€) Power steering pressure position switch, refer to
switch, EF & EC-156. For power
and check the switches’” ON-OFF steering pressure switch,
operation. refer to EF & EC-154.
OR For air conditioning
.1“9. Perform ECM INFUT/QUTPUT signal, refer o HA sec-
4 SIGNAL INSPECTION. Refer to tion.
EF & EC-158 and test terminals
12, 33, 34, 35, and 41.
OK
8| v
Yes

READ SELF-DIAGNOSTIC RESULTS.

4

. Perform “SELF-DIAG
RESULTS” mede.

2. Read out self-diagnostic
results.

3. Is a failure detected?

OR
. Set “Self-diagnostic results
mode” in On-board Diagnostic
Test Mode Il. Refer to EF &
EC-38.

2. Count the number of malfunc-
tion indicator lamp flashes and
read out the diagnostic trouble
codes.

3. Are the diagnostic trouble co-

des being output?

No

¥

INSPECTION END

EF & EC-57

Go to the relevant
inspection procedure.
Refer to EF & EC-41.

=

P

aT

=
F.M\
i

=)
ERiat)
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TROUBLE DIAGNOSES

Diagnostic Procedure 1 — High Idling after
Warm-up

a
CHECK 1AC VALVE-AIR REGULATOR. YesL Check [AC valve-air
When pinching the IAC valve-air regula- "| regulator and circuit.
tor hose, does the engine speed drop? Refer to EF & EC-138.
/j No
SEF373l
Y N
CHECK INTAKE AIR LEAK. Yes | piscover air leak location
macTveETEST @[] 1. Select “SELF-LEARNING "| and repair.
SELF-LEARN - 100% o« .
E OO z(;lj\lr;r in “ACTIVE TEST
C=M:S :p&ﬂ?p[\g;)o j45= - 2. Clear the self-learning control
» rom .. .
COOLAN TEMP/S 3 40?: coefficient by touching
02 SEN 0.90V “CLEAR”.
AR ALPHA 101% 3. Does the engine speed drop?
OR
| CLEAR 1 AE @ 1. Disconnect heated oxygen
Cass sensor harness connector.
2. After racing engine at 1,500
rem under no lead for about
E‘=E°N“EC‘ 30 seconds, dogs the engine
speed drop?

Exhaust gas W \\‘ ' i1, 4 N
Sensor /\\ o]
1 =

\ h 4

CHECK THROTTLE LINKAGE. NG_ Repair throttle linkage or
1. Check that throttle linkage moves "| sticking of throttle valve.
smoothly.

SEF375l

2. Confirm that throttle valve fully opens
and fully closes.

OK

h 4

INSPECTION END

AECQ16
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TROUBLE DIAGNOSES

DISCONNECT

€

N/

AN

{8
L

SEF307G

mAcTVETEST M [
* % % POWER BALANGCE * % *

= = = MONITOR = = =

CMPSeRPM (POS)  76€2rpm
MAS AIR/FL SE 1.70v
IACV-AACHN 27% m

EST

(5 ll6 ]l [ [[START

AEC383

AECQ97

SEF158!

Diagnostic Procédure 2 — Hunting

CHECK HEATED OXYGEN SENSOR.
When disconnecting heated oxygen
sensor harness cennector, is the hunt-
ing fixed?

Yes

No

¥

Check heated oxygen

"l sensor. Refer to

EF & EC-114.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in "ACTIVE TEST” mode.
2. Is there any cylinder which
does not preduce a momen-
tary engine speed drop?

No

OR
Disconnect each ignition wire
from spark plug and ground it,
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?

<=p
e

Yes

J

r

Goto ] .

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

OK

(Go to @ on next page.}

EF & EC-59

.| Repair or replace spark

plug(s).

EL

[3X

191



TROUBLE DIAGNOSES

Diagnostic Procedure 2 — Hunting (Cont’d)

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose {lowering
the blow-by air supply), does the engine
speed rise?

Yes

SEF806L

No

h 4

Discover air leak location

"| and repai.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

OK

h

INSPECTION END

EF & EC-60

Repair or replace.
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable idle

AECO097

(3
Ignition wire
\
- Spark plug
v
i »
SEF282G
SEF158]

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
piug of cylinder which did not pro-
duce a momentary engine speed
drop.

2. Connect a known geod spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

OK

(4]
hd

(1]
CHECK EGR VALVE. NG._ Repair or replace.
Check EGR valve for sticking. "
OK
SEFZ06L h J
PERFORM POWER BALANCE TEST. |No | Goto @ .
@ 1. Perform “POWER BALANCE” "
WACTIVETEST M [ ] in "ACTIVE TEST" mode.
* ® % POWER BALANCE * % % 2. Is there any cylinder which
does not produce a momen-
= = = MONITOR = = = tary engine speed drop?
CMPSeRPM (POS)  762rem
MAS AIRFFLSE 170V OR
IACV-AACHN 27% m Discannect each ignition wire
= from spark plug and ground it,
1 2 3 4
- STTEASF-JFT one at a time, is there any cylin-
s Ils 11| der which does not produce a
AEC383 momentary engine speed drop?
Yes
) 4
NG

Check ignition wire, dis-

"| tributor cap and connec-

tions. Refer to EF & EC-
177.

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

NG

OK

(Go to @ on next page.)

EF & EC-61

Repair or replace spark
plug(s).

14

RA

(ge)
1l

I35
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle

(Cont’d)

SEF4254

Fuel feed

CHECK INJECTOR.

No

1. Remove distributor from engine.
(Camshaft position sensor harness
connector should remain connected.)

2. Turn ignition switch "ON”. (Do not
start engine.}

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes

L 4

.1 Check injector(s) and cir-

cuit{s). Refer to EF &
EC- 127.

AEC017

* MONITOR  + NOFAIL [_]

CMP3+RPM (POS)
M/R FC MNT

2000rpm
RICH

RECORD

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. Refer
to EF & EC-171.

2. Install fuel pressure gauge and
check fuel pressure.
At idle: .

Approx. 235 kPa

(2.4 kgfcm?, 34 psi)

AEC3886

A\
CHECK

ENGINE
DY

e
7 / L
Maliunction

indicator lamp

L
T

AEGITS!

NG

OK

¥

. | Check fuel pump and

circuit. Refer to EF & EC-
130.

CHECK HEATED OXYGEN SENSOR.
1. See “M/R F/C MNT” in “Data
monitar” mode.
2. Maintaining engine at 2,000
rpm under no-load (engine is
-warmed up sufficiently), check
that the monitor fluctuates
batween “LEAN” and "RICH”
more than 5 times during 10
seconds.
RICH—LEAN—RICH—
1 time 2 times
LEAN—RICH.......
OR

NG

. Set "Heated oxygen sensor
monitor” in the On-board
Diagnostic Test Mode |l Refer
to EF & EC-38,

2. Maintaining engine at 2,000

rpm under no-load, check to

make sure that malfunction
indicator lamp goes ON and

OFF more than 5 times during

10 seconds.

OK

(Go to on next page.)
EF & EC-62

Replace heated oxygen

| sensor.
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TROUBLE DIAGNOSES
- Diagnostic Procedure 3 — Unstable Idle

(8] i‘?ﬁi ~— O (Cont’d)

B Gl
CHECK FOR INTAKE AIR LEAK. Yes | pigcover air leak location
When pinching blow-by hose {lowering "| and repair. R
the blow-by air supply), does the engine
speed rise?

E v

AEC385 No .

CHECK IDLE ADJ. SCREW CLOG- | Check for IAS clogging or | | ¢

(o} GING. throttle valve clogging.

B IACVAACK ADJ B ﬁ 1. Perform “IACV-AAC/ ADJ"

x * % ADJMONITOR * * * in “WORK SUPPORT” mode.

CMPSeRPM (POS)  725rpm 2. Can you set gngine rpm. gt
: 700+50 rpm (in “N” position} -

— CONDITION SETTING — by turning idle adjusting screw? EE
IACV-AACHY FIXED OR
= = = MONITOR = = @ 1. Disconnect |AC valve-AAC
gfgg@g TTHEMP{S _ OYIS C valve sub-harness connector B
AIR COND SIG CFF -
AEG3ST 2. Can you set engine rpm. gt
700+50 rpm {in “N” position) EA,
by tuming idle adjusting screw?
Yes R
10 v RA
CHECK COMPRESSION PRESSURE. | NG | Check pistons, piston
Refer to EM section (“Measurement of "| rings, valves, valve seats BE
Compression Pressure”, "COMPRES- and cylinder head gas-
SION PRESSURE"). kets.
e Check compression pressure. - 8T

Standard: kPa (kg/cm?, psi)/300 rpm
1,196 (12.2, 173)

Minimum: kPa (kg/cm?, psi)/300 rpm 5
883 (9.0, 128)

Difference between each cylinder:

kPa (kg/cm?,psi)/300 rpm HA,
98 (1.0, 14}

CK
h 4 : EL
CHECK ECM HARNESS CONNECTOR. NG; Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness . (25
connector. Refer 1o EF & EC-158.

OK

Y

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.
¥

TRY A KNOWN GOOD ECM.

h J
INSPECTION END

EF & EC-63 | -



TROUBLE DIAGNOSES

SEF3801

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

S

SEF3821
' Ignition wire
Y
- Spark plug
-
i »
SEF282G
SEF 156l

CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. "
Refer to EL section (“SPECIFIC GRAV-
TY CHECK", “BATTERY") and
("Trouble Diagnoses”, “STARTING 8YS-
TEM™).
OK
CHECK FUEL PRESSURE. No _ | Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. ™1 cuit. Refer to EF & EC-
2. When cranking the engine, is there 130.
any pressure an the fuel feed hose?
Yes
CHECK IAC VALVE-AIR REGULATOR Yes‘ Check IAC valve-AAC
AND IAC VALVE-AAC VALVE. "| valve, IAC valve-air regu-
When pressing accelerator pedal 1/4 lator and circuits. Refer to
open, can you start the engine. EF & EC-138 and
No EF & EC-140.
4
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from spark "] transistor unit and their
plug. circuits. Refer to EF &
2. Connect a known goed spark plug to EC- 106.
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
5]
¥
NG

CHECK SPARK PLUGS.
Remove the spark plugs and check for
fouling, etc.

Repair or replace spark

OK

(Go to (A) on next page.)

EF & EC-64

hd

plug(s}.
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TROUBLE DIAGNOSES
Diagnostic Procedure 4 — Hard to Start or

Impossible to Start when the Engine is Cold
(Cont’d)
_ @l
g [

CHECK INJECTOR. No N Check injector(s) and cir-

1. Remove distributor from engine. 7| cuit(s). Refer to EF & EC- o
{Camshaft position sensor harness 127. El)
connector should remain connected.)

SEF425J| | 2. Turn ignition switch “ON". (Do not

start engine.) LG

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes
==
E
Y
CHECK ECM HARNESS CONNEC- NG_ Repair or replace. .
TOR. i s
Check the ECM pin terminals for dam-
age or poor connection of ECM harness &
connector. Refer to EF & EC-158. &
OK
B
Y
Reconnect ECM hamess connecter and R
retest. ﬂ
Trouble is not fixed. N
ST
) 4
CHECK ECM POWER SUPPLY AND | NG | Repair or replace. BE
GROUND CIRCUIT. g
Refer to EF & EC-92.
OK A
y £
TRY A KNOWN GOOD ECM.
v

INSPECTION END

EF & EC-65 197



TROUBLE DIAGNOSES

Fuel feed hose

AEC289

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot

AEC390

Ignition wire

Spark plug

SEF282G

(1]
CHECK FUEL PRESSURE. No .| Check fuel pump and
1. Pinch fuel feed hose with fingers. "| circuit. Refer to EF & EC-
2. When cranking the engine, is there 130
any pressure on the fuel feed hose?
Yas
hJ
CHECK FUEL VAPOR. YeSL Check fuel properties.
1. Disconnect fuel pressure regulator 4
vacuum hose and plug hosa.
2. Can you start engine?
No
v
CHECK IGNITION SPARK. NG‘ Check ignition coil, power
1. Disconnect ignition wire from spark "| transistor unit and cir-
plug. cuits. Refer to EF & EC-
2. Connect a known good spark plug to 106.
the ignition wire L
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
4] h 4
No

CHECK INJECTOR.

1. Remove distributor from engine.
{Camshaft position sensor harness
connector should remain connected.)

2. Turn ignition switch “ON”. (Do not
start engine.)

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

SEF425J

l Yes

(Go to (&) on next page.)

EF & EC-66

Y

Check injector(s) and cir-
cuit(s}). Refer io EF &
EC-127.
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TROUBLE DIAGNOSES

Diagnostic Procedure 5 — Hard to Start or
Impossible to Start when the Engine is Hot
(Cont’d) '

G
A
CHECK ECM HARNESS CONNEC- NG | Repair or replace.
TOR. -
Check the ECM pin terminals for dam- B
age or poor connection of ECM harness
connector. Refer to EF & EC-158.
LG

OK

¥

Reconnect ECM harness connector and
retest.

==
Trouble is not fixed. . FE

A 4

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.

W
NG | Repair or replace. A7

Y

Refer to EF & EC-92, EA,
OK
4 R

TRY A KNOWN GOOD ECM.

L4
INSPECTION END ST

HA

EL

EF & EC-67 199



TROUBLE DIAGNOSES

SEF3801
Fuel feed hose
\\-\
/ AEGC389
Ignition wire
A |
- Spark plug
P4

SEF282G
SEF1561

o,

SEF382!

Diaghostic Procedure 6 — Hard to Start or

Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER. NG._ Repair or replace.
Check battery and starter operation. "
Refer to EL section (“SPECIFIC GRAV-
ITY CHECK”, “BATTERY™") and
{*Trouble Diagnoses”, “CHARGING
SYSTEM").
OK
+
CHECK FUEL PRESSURE. No .| Check fue! pump and
1. Pinch fuel feed hose with fingers. "| circuit. Refer to EF & EC-
2. When cranking the engine, is there 130.
any pressure on the fuel feed hose?
Yes
v
CHECK IGNITION SPARK. NG‘ Check ignition ¢oil, power
1. Disconnect ignition wire from spark " | transistor unil and cir-
plug. cuits. Refer to EF & EC-
2. Connect a known good spark plug to 106.
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4, Check for spark.
OK
B 4
CHECK SPARK PLUGS. NGk Repair or replace spark
Remove the spark plugs and check for | plugl(s).
fouling, etc.
OK
.
CHECK INJECTOR FOR LEAKAGE. | Y65 | Check injector(s) for leak-
When pressing accelerator pedal fully, " age. Refer to EF & EC-
. can you start the engine. 125.
l No

{(Go to (&) on next page.)

EF & EC-68
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions
(Cont’d)

@

CHECK INJECTOR. No .| Check injector(s) and cir-

1. Remove distributor from engine. "| cuits. Refer to EF & EC- B
(Camshaft position sensor harness | 127,

SEF425 connector should remain connected.)

2. Tum ignition switch ON. (Do not start LG

ML A T engine.)

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

]
=5
)

Yes =
v
CHECK EGR VALVE. NGL Repair or replace. AT
Check EGR valve for sticking.
SEF806L,
OK . F;ﬁ\
¥
CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace. B
Check the ECM pin terminals for dam- - -
age or poor connection of ECM harness
connector. Refer to EF & EC-158. BE

OK
v 8T
Reconnect ECM harness connector and
retest.
B
Trouble is not fixed.
v A,

CHECK ECM POWER SUPPLY AND | NG | Repair or replace.
GROUND CIRCUIT.
Refer to EF & EC-92.

i)}
—

OK

] i)
I

TRY A KNOWN GOOD ECM.

¥

CHECK TIMING BELT FOR PROPER NG_‘ Properly install new tim-

INSTALLATION. ing belt. Refer to EM sec-
oK tion ( Insta!llatlon , “TIM-
ING BELT™).

. 4
INSPECTION END

EF & EC-69 201



TROUBLE DIAGNOSES

Diagnostic Procedure 7 — Hesitation when
the Engine is Hot

CHECK FUEL VAPOR. Yes | Check fuel propetties.

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

AEC390
No
¥
CHECK CANISTER PURGE. Yes | Gheck purge and vacuum
1. Disconnect canister purge line hose "| line. Refer to EF & EC-
. and plug hose. 174,

2. Perform cruise test.
3. Does the hesitation disappear?

No
¥
CHECK FOR INTAKE AiR LEAK. Yes_ Discover air leak location
When pinching blow-by hose (lowering | and repair.
the blow-by air supply}, does the engine
speed rise?
No

A4

INSPECTION END

AEC385

EF & EC-70 202



TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Hesitation when
the Engine is Cold
@l
H
CHECK SPARK PLUGS. NG | Repair or replace spark A&
Remove spark plugs and check for | piug(s).
fouling, etc.
OK El]
SEF1561
2
8 v LG
CHECK FOR INTAKE AIR LEAK. Yes | piscover air leak location
When pinching blow-by hose (lowering "| and repair.
the biow-by air supply), does the engine
speed rise?
No FE
< Trouble is fixed. AT
AEC385 TRY A KNOWN GOOD MASS AIR | Replace mass air flow
FLOW SENSOR. | sensor. Fi,

Trouble is not fixed.

¥
CHECK FOR INTAKE VALVE DEPOS-
ITS. BR
if there are deposits on intake vaives,
remove them.

ST
¥ . BF
INSPECTION END
HA
=L
D)4
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TROUBLE DIAGNOSES

Normal Conditions
1]

Diagnostic Procedure 9 — Hesitation under

CHECK SPARK PLUGS.

NG

Remove spark plugs and check for
fouling, etc.

SEF156l

% MONITOR

* NOFAIL |:|

OK

A4

Repair or replace spark
plug(s).

CHECK HEATED OXYGEN SENSOR.

1. See “M/R F/C MNT” in

“DATA MONITOR” mode.

NG

2.

Maintaining engine at 2,000

CMPSeRPM (POS)
MR F/C MNT

2000rpm
RICH

RECORD

AEC386

W\ /7

CHECK |-

ENGINE
Y

-
/ / {
Malfunction

* indicator lamp

/|

AEC379

rpm under no-load {with
engine warmed up
sufficiently.), check 1o make
sure that the monitor fluctu-
ates between “LEAN" and
“RICH" mare than 5 times
during 10 seconds.
RICH—LEAN—RICH—

1 time 2 times
LEAN—RICH.......

OR

. Set “Heated oxygen sensor
moniter” in the On-board
Diagnostic Test Mode 11. Refer
to EF & EC-38.

2. Maintaining engine at 2,000

rpm under no load, check that

malfunction indicator lamp
goes ON and OFF more than

.| ‘Aeplace heated oxygen

SEnsor.

5 times during 10 seconds.

AEC3B5

CK

¥

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

No

4] v

Check purge and vacuum

"] line. Refer to EF & EC-

174.

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes

No

Y

INSPECTION END

EF & EC-72

Discover air leak location
and repair.
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TROUBLE DIAGNOSES

F FUEL
-~
-

E’

i
SEFEBGIJ

|

B ACTIVE TEST R

O

* % % POWER BALANCE * * *

= = = MONITOR = = =

CMPS+RPM (POS)  762rpm
MAS AIR/FL SE 1.70V

IACY-AACH 27%

TEST

{5 fle ]l [ [iSTART

AEC383

|

AEC097

Ignition wire

Spark plug

SEF282G

SEF425.)

Diagnostic Procedure 10 — Engine Stalls

when Turning

CHECK FUEL LEVEL.
Check to see that there is encugh fuel
in tank.

NG

Y

OK

v

Fill fuel tank with fuel.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a memen-
tary engine speed drop?

No

Y

OR
Bisconnect each ignition wire
from spark plug and ground if,
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?

®

Yes

v

Goto H .

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wira.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

NG

Y

OK
4] v

Check ignition coil, power
transistor unit and cir-
cuits. Refer o EF & EC-
106.

CHECK INJECTOR.

1. Remove distributor from engine.
{Camshaft position sensor harness
connector should remain connected.)

2. Turn ignition switch “ON". (Do not
start engine.)

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

l Yes

{Go to A on next page.)

EF & EC-73

Check injector(s) and cir-
cuit(s). Refer to EF &
EC-127.

@D

A

T

I

=
=

L&

¥A

EL
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TROUBLE DIAGNOSES

Fuel feed

AEC017

Diagnostic Procedure 10 — Engine Stalis

when Turning (Cont’d)
®

CHECK FUEL PRESSURE.

NG

1. Release fuel pressure to zero. Refer
to EF & EC-171.
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kglem?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

OK

v

_| Check fuel pressure
"] regulator diaphragm.

Refer to EF & EC-171.

CHECK ECM HARNESS CONNEC-

NG

Y

TOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector. Refer to EF & EC-158.

OK

h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

h 4

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to EF & EC-92.

NG

h 4

OK

h J

| TRY A KNOWN GOOD ECM.

v

INSPECTION END

EF & EC-74

Repair or replace.
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TROUBLE DIAGNOSES

AEC330

Diagnostic Procedure 11 — Engine Stalls

when the Engine is Hot
1]

mAcTvETEST B ]
% % % POWER BALANGE % # =

=== MCONITOR = = =

CMPSeRPM (POS)  762rpm
MAS AIR/FL SE 1.70V
IACV-AAC/H 27%

=

L[5 qfe [ [ _JIsTeT

AEC383

AEC097

Ignition wire

. Spark plug

CHECK FUEL VAPOR. YBS; Check fuel properties.
1. Disconnect fuel pressure regulator -
vacuumn hose and plug hose.
2. Perform cruise test.
3. Does the engine stall disappear?
No
hJ
PERFORM POWER BALANCE TEST. |N° | Goto B .
[!] 1. Perform "POWER BALANCE” "
= in “ACTIVE TEST"” mode.
2. |Is there any cylinder which
does not produce a momen-
tary engine speed drop?
OR

Disconnect each ignition wire

from spark plug and ground it,

one at a time, is there any cylin-

der which does not produce a

momentary engine speed drop?

Yes
\ 4
NG

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

SEF282G

OK

(Go to (B) on next page.)

EF & EC-75

| Check ignition coil, power
"| transistor unit and their

circuits. Refer to EF &
EC-106.
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TROUBLE DIAGNOSES

SEF425J

Fuel feed

AEC017

Diagnostic Procedure 11 — Engine Stalls
when the Engine is Hot (Cont’d)

®

.

CHECK INJECTOR.

No | Check injector(s} and cir-

1. Remove distributor from engine.
{(Camshaft position sensor harness
connector should remain connected.)

2. Tum igniticn switch “ON”. (Do not
start engine.)

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes

5] v

cuit{s). Refer 1o EF &
EC-127.

CHECK FUEL PRESSURE.

NG Check fuel pressure

1. Release fuel pressure to zero. Refer
to EF & EC-171.
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cmZ, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kgfcm?, 43 psi)

OK

b4

regulator diaphragm.
Refer to EF & EC-171.

CHECK ECM HARNESS CONNECTOR.

Repair or replace.

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector. Refer to EF & EC-158.

OK

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

¥

NG

CHECK ECM POWER SUPPLY AND | NG | Repair or replace.
GROUND CIRCUIT.
Refer to EF & EC-92.
OK

¥
TRY A KNOWN GOOD ECM.

Y

NG

CHECK TIMING BELT FOR PROPER

Properly install new tim-

INSTALLATION.

OK

¥
INSPECTION END

EF & EC-76

ing belt. Refer to EM sec-
tion (“Installation”, “TIM-
ING BELT"}.
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TROUBLE DIAGNOSES

SEF3821

mACTVETESTE [
* *x * POWER BALANCE * * %

=== MONITCR = = =
CMPSeRPM (POS)  762rpm
MAS AIR/FL SE 1.70V
IACV-AACH 7%

Ls e ]l [ J|STamT

iy

AEC283

Diagnostic Procedure 12 — Engine Stalls

when the Engine is Cold
1]

AECQ97
Ignition wire
A Y
- Spark plug
L 4
L
SEF282G
[4

SEF1561

CHECK IAC VALVE-AIR REGULATOR | NG | Check IAC valve-AAC
AND IAC VALVE-AAC VALVE. "| valve, IAC valve-air regu-
When the engine is cold, can you start later and circuits. Refer
the engine when pressing accelerator to EF & EC-138 and
pedal 1/4 open? EF & EC-140.
OK
Y
PERFORM POWER BALANCE TEST. NG‘ Goto & .
@ 1. Perform “POWER BALANCE” e
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
Discaonnect gach ignition wire
from spark plug and ground it,
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?
_ OK
Y
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from spark "] transistor unit and cir-
plug. cuits. Refer to EF &
2. Connect a known good spark plug to EC-106.
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
4 v
NG

CHECK SPARK PLUGS.
Remove the spark plugs and check for

fouling, etc.
lOK

(Go to (B) on next page.)

EF & EC-77

Repair or replace spark
plug(s).

15

}

ER]

L&

=7
3
E.‘F_\

3 ,-’E\

(DX
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TROUBLE DIAGNOSES

SEF425J

Diagnostic Procedure 12 — Engine Stalls
when the Engine is Cold (Cont’d)

®

Fuel feed

NG

CHECK INJECTOR. »| Check injector{s) and cir-
1. Remove distributor from engine. cuit(s). Refer to EF &
{Camshaft position sensor harness EC-127.

connector should remain connected.)
2. Turn ignition switch “ON". (Do not
start engine.)
3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

OK

r

= J NG

AEC017

CHECK FUEL PRESSURE. »| Check fuel pressure
1. Release fuel pressure to zero. Refer regulator diaphragm.
to EF & EC-171. Refer to EF & EC-171.

2. Install fuel pressure gauge and
check fuel pressurs.
At idle:
' Approx. 235 kPa
(2.4 kgfcmZ, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa

(3.0 kgfem?, 43 psi)

OK

h J

CHECK ECM HARNESS CONNECTOR. | NG| Repair or replace.

Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector. Refer to EF & EC-158.

OK

Y

Reconnect ECM harness connector and
retest,

Trouble is not fixed.

Y

CHECK ECM POWER SUPPLY AND | NG, | Repair or replace.

GROUND CIRCUIT.
Refer to EF & EC-92.

OK

4
TRY A KNOWN GOOD ECM.

A4
INSPECTION END

EF & EC-78
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TROUBLE DIAGNOSES

1]

B ACTVETEST B

L

IACV AAC/Y OPENING  50%

= = = MONITOR = = =
CMPSeRPM (POS) 1200rpm
MAS AlR/FL SE 1.41V
COCLAN TEMP/S 84°C

I'ﬁmun TP oW Ilémdzl

AEC391t

”‘ﬁ Lt sub-harness

1AC valve - AAC valve

mACTVETESTE [
% % % POWER BALANCE * * *

== = NONITOR = = =

CMPS*RPM (POS)  762rpm
MAS AIR/FL SE 1.70V
IACY-AACHK 27%

B
eI e

AEC383

AECQS7

Diagnostic Procedure 13 — Engine Stalls
when Accelerator is Momentarily Pressed

and Released
1]

CHECK IAC VALVE-AAC/V VALVE.
@ 1. Select “IACV-AAC/HY
OPENING” in “ACTIVE
TEST" mode.

2. When touching “Qu” and
“Qd”, does the engine speed
change according to the per-
cent of IAC valve-AAC valve
opening?

OR

No

When disconnecting |1AC valve-
AAC valve sub-harmess connec-

tor , does the engine

speed drop?

Yes

' h J

.| Check IAC valve-AAC
"] valve and circuit. F{efgr to

EF & EC-140.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE"
in “ACTIVE TEST” mede.

2. Is there any cylinder which
does not produce a memen-
tary engine speed drop?

OR

No

Disconnect each ignition wire
from spark plug and grount it,
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?

Yes

v

| Goto & .

CHECK IGNITION SPARK.

1. Disconnect ignitich wire from spark
plug.

2. Gonnect a known good spark plug to
the ignition wire.

3. Place end of spark plug against an
ground point with engine cranking.

4. Check for spark.

Ignition wire

Spark plug

SEF282G

NG

lOK

(Go to &) on next page.)

EF & EC-79

.| Check ignition coil, power

transistor unit and their
circuits, Refer to EF &
EC-106.

A&

LG
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TROUBLE DIAGNOSES

SEF425)

Fuel feed

AECO17

Diagnostic Procedure 13 — Engine Stalls
when Accelerator is Momentarily Pressed

and Released (Cont’d)
®

CHECK INJECTOR.

No

h 4

1. Remove distributor from engine.
{Camshaft position sensor harness
connector should remain connected.)

2. Turn ignition switch “ON”, (Do not
start engine.)

3. When rotating distributor shaft siowly
by hand, does each injector make an

operating sound?

Yes

h 4

Check injector(s} and
their circuit{s). Refer to
EF & EC-127,

CHECK FUEL PRESSURE.

NG

1. Release fuel pressure to zero. Refer
to EF & EC-171.
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa

(3.0 Kglcm?, 43 psi)

OK

h

Check fuel pressure
regulator diaphragm.
Refer to EF & EC-171.

CHECK ECM HARNESS CONNECTOR.

NG

Y

Check the ECM pin terminals for dam-
age or poor connecticn of ECM hamess
connector. Refer to EF & EC-158.

OK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

h 4

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to EF & EC-92.

OK

hd

TRY A KNOWN GOOD ECM.

hd

INSPECTION END

EF & EC-80

Repair or replace.
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TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls
mAcTVETEST B[] after Decelerating
IACV-AACN OPENING  50% _ Gl
= = = MONITOR = = =
CMPSeRFM (POS)  &50rpm No an
oy 409 o CHECK IAC VALVE-AAC VALVE. ,| Check IAC valve-AAC R4
COOLAN TEMP/S 179°C 1. Select “JACV-AAC/V" in valve and circuit. Refer to
"ACTIVE TEST” mode. EF & EC-140.
L . 2. When touching “Qu” and EM
[Qu]OP _J[CWN_J[ad] “Qd", does the engine speed
AEC392 change according to the per-
cent of IAC vaive-AAC valve? LG

1AL valve - AAC valve

' Lt sub-harness CR

"E’. When disconnecting I1AC valve-
AAC valve sub-harness connec-

42
tor , does the engine
speed drop?

EE
Yes
2 e
H v &
CHECK IDLE ADJ. SCREW CLOG- No .| Check idle adjusting
AECTR | GiNG. "| screw on throttle body 23
1. Perform “IAC VALVE-AAC passages for clogging. o
W iacv-aac AD) B[] \SIGIEVPEOAR?_‘,J, n ;WORK
* % % ADJMONITOR * * * p maode. ey
CMPSsRPM (POS)  725rpm 2. Can you set elnglne rpm' falt
_ 70050 rpm (in “N” position)
— CONDITION SETTING — by turning idle adjusting BE
IACV-AACHY FIXED =l
screw?
= = = MONITOR = = = OR
78°C
gLogSLé\g TT,E MPIS ON @ 1. Disconnect IAC valve-AAC Sili
AIR COND SIG OFF valve sub-harness connector
AEC3E7 . .
2. Can you set engine rpm at BE
70050 rpm {in “N” position)
by tuming idle adjusting _
sorew? A
— Yes
EL
Idie
C\(\ adjusting |- - (Go to @ on next page.)
( screw — = [@wa\(_

N

e
///%
AEC388

EF & EC-81 213



TROUBLE DIAGNOSES

W]

mAcTVETESTE [
% % * POWER BALANCE * *

Diagnostic Procedure 14 — Engine Stalls

after Decelerating (Cont’d)
®

l

= == MONTOR = = =

CMPSeRPM (POS)  762rpm
WMAS AIR/FL SE 1. 70V
IACV-AACHV 27% m

TEST

L5 [l J[ i JISTART

AEC383

AEC097

Ignition wire

Spark plug

SEF282G

SEF4258J

Fuel feed

PERFORM POWER BALANCE TEST. |No

Y

1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.
2. Is there any cylinder which
does not produce a momen-

tary engine speed drop?
OR

Disconnect each ignition wire
from spark plug and ground it,
one at a time, is there any cylin-
der which does not produce a
mamentary engine speed drop?

ﬂ ¥

Yes

Goto & .

CHECK IGNITION SPARK. No

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

v

Yes

.| Check ignition coil, power
"] transistor unit and cir-

cuits. Refer to EF & EC-
106.

CHECK INJECTOR. No -

1. Remove distributor from engine.
(Camshaft position sensor harmess
connector should remain connected )

2. Turn ignition switch “ON". (Do not
start engine.}

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes

6] v

Check injector(s) and cir-
cuii(s). Refer to EF &
EC-127.

CHECK FUEL PRESSURE. NG

1. Release fuel pressure to zero. Refer
to EF & EC-171.
2. Install fusl pressure gauge and
chack fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/em?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kgfem?, 43 psi)

AECO17

lOK

(Go to on next page.}

EF & EC-82

Check fuel pressure
regulator diaphragm.
Refer to EF & EC-171.
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Diagnostic Procedure 14 — Engine Stalls

after Decelerating (Cont’d)

* MONITOR  * NOFAIL [] B
&
CMPSeRPM (FOS)  2000rpm
M/R F/C MNT RICH
CHECK HEATED OXYGEN SENSOR. |NG | Replace heated oxygen [a
1. See “M/R F/C MNT” in "| sensor.
“DATA MONITOR’ mode. _
2. Maintaining engine at 2,000 ER]
L RECORD | rpm under no-load f{with
AEC388 engine warmed up
sufficiently.}, check to make L&

sure that the monitor fluctu-

| ates between “LEAN” and
™~ \ / / “RICH” more than 5 times
during 10 seconds.

s —
— CHECK — RICH—LEAN—RICH— '
P ENGINE |~ 1time 2 times BE
/ / L NN\ LEAN—RICH.......
CR -
Malfunction 1. Set “Heated oxygen sensor Ll
indicator lamp @ monitor” in the On-board
AECS79 Diagnostic Test Mode II. Refer | -
to EF & EC-38. FA

2. Maintaining engine at 2,000
rpm under no load, check that
malfunction indicator lamp R
goes ON and OFF more than
5 times during 10 seconds.

BR
oK
A J
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace. ST
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector. Refer to EF & EC-158. BF
OK
)4
4 nA
Reconnect ECM haress connector and
retest. ’ EL
h 4
1BX

CHECK ECM POWER SUPPLY AND | NG | Repair or replace.
GROUND CIRCUIT. "
Refer tc EF & EC-92.

OK
v

TRY A KNOWN GOOD ECM.

¥
INSPECTION END

EF & EC-83 215



TROUBLE DIAGNOSES
[1] Diagnostic Procedure 15 — Engine Stalls
mACTVETEST M [ ] when Accelerating or when Driving at
* % * POWER BALANCE * * = Constant Speed
=== MONTOR = = =
CMPSeRPM (POS)  762rpm
MAS AIR/FL SE 1.70V
IACV-AACH 27% - PERFORM POWER BALANCE TEST. |N° | Goto I .
] 1. Perform “P - i
et @ . e“ orm OWER”BALANCE
I——l START in “ACTIVE TEST” mode.
5 ” 6 ” | 2. Is there any cylinder which
AEC383 does not produce a momen-
|il tary engine speed drop?
OR
@ Disconnect each ignition wire
from spark plug and ground it
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?
Yes
097 Y
AL No

ignition wire

Spark plug

© BEFZ282G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

Yes

Y

.| Check ignition coil, power
"| transistor unit and cir-

cuiis. Refer to EF & EC-
106.

CHECK INJECTOR. :

1. Remove distributor from engine.
(Camshaft position sensor harness
connector should remain cennected.)

2. Turn ignition switch “ON”. {Do not
start anging.)

3. When rotfating distributor shaft slowly
by hand, does each injector make an

SEF425)

operating sound?

No

Yes

(Goto @ on next page.)

EF & EC-84

. | Check injector{s) and cir-
"1 cuit(s). Refer to EF &

EC-127.
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls
Bl rFressure reireed | When Accelerating or when Driving at
Constant Speed (Cont’d)

B 1A
CHECK FUEL PRESSURE. NG‘ Check fuel pump fluid
1. Release fuel pressure to zero. Refer "| circuit and fuel pressure EM
to EF & EC-171. regulator. Refer to EF &
AECO17] | 2 Install fuel pressure gauge and EC-171.
check fuel pressure. LG

(2.4 kg/cm?, 34 psi)
The moment throttle valve

i‘g& g At idle:
o Approx. 235 kPa

is fully open: _ e
Approx. 294 kPa re
(3.0 kgfcm?, 43 psi)
oK A
AEC385 k4
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location EA,
When pinching blow-by hose (lowering "| and repair.
the blow-by air supply), does the engine
speed rise? Fa
No
Y BR

CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace.
Check the ECM pin terminals for dam- 5T
age or poor connection of ECM harness
connector. Refer to EF & EC-158.

oK BIF
h 4
Reconnect ECM harness connector and RA
retest.
Troubie is not fixed. EL
¥
CHECK ECM POWER SUPPLY AND Yes_ Repair or replace. 183

GROUND CIRCUIT.
Refer to EF & EC-92.

No

¥
TRY A KNOWN GOOD ECM.

v
INSPECTION END

EF & EC-85 217



TROUBLE DIAGNOSES

SEF388I

Diagnostic Procedure 16 — Engine Stalls
when the Electrical Load is Heavy

CHECK BATTERY AND GENERATOR.
Check battery and generator condition.
Refer to EL section (“SPECIFIC GRAV-
ITY CHECK”, “BATTERY”} and
(“Trouble Diagnoses”, “CHARGING
SYSTEM™).

NG

Repair or replace.

WACTVETESTE [ ]
* % * POWER BALANCE = * *

=== MONITOR = = =

CMPSeRPM (POS)  762rpm
MAS AIR/FL BE 1.70V

IACV-AACH 27% m
TEST
I_5_”_6_.” [ ||sTART

AEC383

|

AEC097

Ignition wire

Spark piug

SEF282G

lOK

>

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”
in “ACTIVE TEST” mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

No

Gotc H .

Disconnect each ignition wire
from spark plug and ground it,
one at a time, is there any cylin-
der which does not produce a
momentary engine speed drop?

l Yes

CHECK IGNITION SPARK.

1. Disconnect igniticn wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

3. Place end of spark plug against a
suitable ground and crank engine.

4. Check for spark.

SEF425J

NG

Check ignition coil, power

: I~

"1 transistor unit and circuits.
Refer to EF & EC-106.

CHECK INJECTOR.

1. Remove distributor from engine.
(Camshaft position sensor hamess
connector should remain connected.}

2. Turn ignition switch “ON”. (Do not
start engine.)

3. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No

Check injector(s} and cir-

l Yes

{Go to @ on next page.}

EF & EC-86

" | cuit(s). Refer to EF & EC-
127.
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TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls

Pressure reeiiess | WhHen the Electrical Load is Heavy (Cont’d)
@l
14
CHECK FUEL PRESSURE. NG | Check fuel pressure 1A
1. Release fuel pressure to zero. Refer "! regulator diaphragm.
to EF & EG-171. Refer to EF & EC-171. Eji

2. Install fuel pressuré gauge and

check fuel pressure.
AEC017

At idle: L
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

The moment throttle valve EF &
is fully open: EC
Approx. 294 kPa
(3.0 kg/fcm?, 43 psi) EE
OK
4
CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam- i EA,

age or poor connection of ECM harness
connector. Refer to EF & EC-158.

OK

2o
=]

b

h 4

Gal
29

Reconnect ECM harness connector and

retest.
Trouble is not fixed. ST
v . gF
CHECK ECM POWER SUPPLY AND NG_ Repair or replace.
GROUND CIRCUIT. " .
Refer to EF & EC-92. A
oK
EL

v
TRY A KNOWN GOOD ECM.

¥

INSPECTION END

EF & EC-87 219
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Fuel feed

AEC385

Diagnostic Procedure 17 — Lack of Power

and Stumble
H

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. Refer
to EF & EC-171.
2. Install fuel pressure gauge and
check fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
The moment throttle valve
is fully open:
Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

NG

Check fuel pressure

"1 regulator diaphragm.

Refer to EF & EC-171.

oK
v
CHECK FOR INTAKE AIR LEAK. Yes_‘ Discover air leak location
When pinching blow-by hose (lowering "| and repair.
the blow-by air supply), does the engine
speed rise?
No
v
NG

CHECK TIMING BELT FOR PROPER
INSTALLATION.

OK

\ A

INSPECTION END

EF & EC-88

Properly install new tim-
ing belt. Refer to EM sec-
tion (“Installation”, “TIM-
ING BELT™).
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TROUBLE DIAGNOSES

ﬁ%f% ~ Diagnostic Procedure 18 — Knock
&l
CHECK FOR INTAKE AIR LEAK. YesL Discover air leak location
When pinching blow-by hose (lowering and repair. .
the blow-by air supply), does the engine i3
rpm rise?
No =
¥
AEC385 No
CHECK EGR OPERATION. .| Check EGR valve for e
1. Apply vacuum directly to the EGR " sticking.

valve using a handy vacuum pump.
2. Check to see that the engine runs
rough or dies.

Yes
FE
v
" CHECK EGR CONTROL-SOLENOID NG_; Check solenoid valve and
VALVE. "| circuit. Refer to EF & EC- | AT
1. Select “EGRC SOL/V” in 110.
AEC107 “ACTIVE TEST” mode.
2. Turn EGR control-solenoid BE
vaive ON and OFF.
mACTVETEST M [] 3. Check operating sound. .
EGRC SOLV OFF OR R
1. Disconnect EGR control-sole-
=== MONTOR = = = .Elb. noid valve harness connector. _
CMPSeRPM (FOS) 787rpm 2. Supply EGR contrel-solenoid BA
valve terminals with battery
B E] m ] zz:sgt and check operating ST
YIRS OFF | '
t AEC393 CK ﬁ_
4] v =
CHECK VACUUM HOSES. NG | Repair or replace.
Check the following vacuum hoses for " 23

clogging, cracks and poor connection.
a} Vacuum hose between EGR valve
and EGR control-soienoid valve. EL
b) Vacuum hose between EGR control-
solenoid valve and throtlle body port.

Refer to EF & EC-8. 1E3
OK
| ¥

CHECK FOR OIL LEAK TO COMBUS- Yes‘ Check pistons, piston

TION CHAMBER. " rings, valves, valve seats,

Remove spark plugs and check for foul- valve oil seal, engine oil

ing with oil. level, etc.
No

v
INSPECTION END

SEF158]

EF & EC-89 221



TROUBLE DIAGNOSES

* NOFAIL |:]

2000rpm
RICH

* MONITOR

CMPSeRPM (FOS)
M/R FIC MNT

[ RECORD

Diagnostic Procedure 19 — Surge

AEC386

W\ /7
~ CHECK

ENGINE
D

-~
7| L
Malfunction

indicator lamp

AEC379

CHECK HEATED OXYGEN SENSOR. | NG

1. See “M/R F/C MNT” in
“DATA MONITCR"” mode.
2. Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.), check to make
sure that the moniter fluctu-
ates between “LEAN" and
*RICH" mere than 5 times
during 10 seconds.
RICH—LEAN->RICH—
1 time 2 times
LEAN—RICH.......
OR

SEF806L

. Set “Heated oxygen sensor
monitor” in the On-board
Diagnostic Test Mode Il. Refer
to EF & EC-38.

2. Maintaining engine at 2,000

rpm under no load, check that

malfunction indicator lamp
goes ON and OFF more than

5 times during 10 seconds.

oK

¥

Replace heated oxygen
SEensor.

CHECK EGR VALVE

NG

Check EGR valve for sticking.

OK

A J

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector. Refer to EF & EC- 158.

OK

Y

Reconnect ECM harmess connecter and
retest.

Trouble is not fixed.

h 4

TRY A KNOWN GOCD ECM.

b4

INSPECTION END

EF & EC-90

Repair or replace.
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TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through
the intake
@l
n .
CHECK SPARK PLUGS AND Dis- NG | Repair or replace spark [
TRIBUTOR CAP. " plug(s} or distributor cap.
Remove the spark plugs and check for o
fouling, etc. Remove and check distribu- ElY
tor cap for carbon tracking.
SEF158!
OK ik
hd
CHECK INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose (lowering | and repair.
the blow-by air supply), does the engine —
speed rise? rs
No
AT
v
AEC3%S] | CHECK FOR INTAKE VALVE DEPOS- 5
ITS. -
If there are deposits on intake valves,
remove them. ' U@ﬂ
A4
INSPECTION END
SIE
(1] Diagnostic Procedure 21 — Backfire through
the Exhaust on Deceleration -
e
(1]
CHECK ENGINE COOLANT TEM- NG_ Replace or repair. L

PERATURE SENSOR.

Engine coolant Check -engine coolant temperature sen-

A
;an:sp:::?rfess sor and its circuit. Refer to EF & EC- IBX
connector 101.

AECC29

OK

hd

INSPECTION END

EF & EC-91 223



TROUBLE DIAGNOSES

Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

ICNITION SWITCH
ON or START

ECM FUSE BLOCK
&CCs {(Refer to ~POWER
control SUPPLY ROUTING»
modu | &) in EL section } ||
_~7AB ‘i
67— B ot Main harnegs) o
108— H .
11— 8 ——¢
& —WrG
s4— B
13— B
(Engine
control
harness) i
{(Engine room
e - W @ W G —— hgr“‘rlwesg)
R/S@ @Rrﬂ
38 LY
38—R/B ]
=X
ib= T T L
" A
4| b
K 7]38) 58]47
&
s Tos D]

@ m
GRS & FUSIBLE
L = LINK =

ENGINE GROUND EOxX-1 BATTERY

AEC345

Harness layout

Glove box ECM ECM
»— opening harness
connector

AECO26

" AECO20

EF & EC-92
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— &)
|[l__Ecm_|o[connecTor]| K
38 4, wN
S [ €
AEC395
= = B
[ ECM [ CONNECTOR]| |
§-13+107-108-116 DISETANECT
&
AEC1M
I
A € €
[__EcM__o[CONNECTOR]|
€
N
(3 ax
AEC396
D
3 @ JISCOKNECT
12} T.S. Eé}
w
&)
MEFS88B
:
[_Ecm _o[cONNECTOR]|
48
DISCONNECT
€
e o
&)
= AEC397

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

f=
m v B
CHECK POWER SUPPLY. OK | CHECK GROUND CIR-
1) Turn ignition switch “ON". | curr, Ll
2} Check voltage between ECM termi- 1} Tumn ignition switch
nals , and ground. “OFF”, .
Voltage: Battery positive voitage 2) Disconnect ECM har- Eid
nass connector.
NG 3) Check harness conti-
nuity between ECM G
terminals (&), (3
@D, @D, @
and engine ground
Continuity should
exist.
If NG, repair harness or =B
connectors. -
oK
¥ A
Check ECM pin terminals
for damage or the con-
nection of ECM harness =)
connector.
b PU_E:“
CHECK HARNESS CONTINUITY NG__ Check the following.
BETWEEN ECM RELAY AND ECM ® Harness connectors
1) Turn ignition switch “OFF”. GO, ED 2]
2) Disconnect ECM harness connector. & Harness continuity
3) Discornect ECM relay. between ECM and
4) Check harness continuity between ECM relay. ST
ECM terminals (38), and terminal If NG, repair harness or
. connectors.
Continuity should exist. =
BF
OK
E ¥ Il
CHECK VOLTAGE BETWEEN ECM NG‘ Check the following. A
RELAY AND GROUND. “|  25A fusible link
1} Check voltage between terminals ® Harness continuity =
and ground. between ECM relay EL
Voltage: Battery positive voltage and battery
If NG, repair harmess or
OK connectors. )
v
NG

CHECK VOLTAGE BETWEEN ECM
AND GROUND
1) Check voltage between ECIVI termni-
na! @6 and ground.
Voltage: Battery positive voltage

Check the following.

Y

1 OK

®
EF & EC-93

® Harness connectors

. usnk

® Harness continuity
between ECM and bat-
tery

If NG, repair harness or

connectors.
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— m D\SECNVET
[[_eon 3JO.I§NNECTDR” m €
—
L=
. o

&)

AEC103A

[— CISCONNELT
“ €

[ _l?rcunuscmjj
4

(&)

=

DISCARRECT
=
A€
2

AEC190

[C__Ecn__ o connECTOR) W
36

DISCINNECT

|2
!
AEC181

Diagnostic Procedure 22 (Cont’d)

CHECK GROUND CIRCUIT. NG} Repair harness or con-
1) Check harness continuity between nectors.
ECM terminals @9, @8 and engine
ground.
Continuity should exist.
OK
¥

CHECK QUTPUT SIGNAL CIRCUIT. NG> Check the following.

1) Check harness continuity between *® Hamess connectors
ECM terminal () and terminal (2). FD.ED
Continuity should exist. & Hamess continuity

between ECM and
OK ECM relay
If NG, repair harness or
connectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “ON".

2} Check voltage between ECM termi-
nal and ground.
Voltage: Battery positive voltage

OK

Y

Y

Check the following.
® Harness connectors

& “10A" fuse

& Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

CHECK COMPONENT
{ECM relay).
Refer to EF & EC-169.

NG

A 4

OK

h 4

Disconnect and reconngct harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

hd

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

hd

INSPECTION END

EF & EC-94

Replace ECM relay.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 11

® H@

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11) &l
Ects |
SRS i
- [N
% E
LG
% WG w8 @ @ /G .
E {Engine R,g@ @RJE (Eggri\zgg;ocm
J e
% FE
507 fé‘zﬁﬁt Ar
A .
% {_l x .4: e @ FA

@5 g@ - Be @lesl
ENGINE GROUND /@ @

AEE £cr

CAMSHAFT FUSIBLE
POSITIGN LINK =
SENSOR BOX-1 BATTERY
agcaas | §T
Harness layout BE
[=}
Glove box ECM S
- o
/— opening harness Camshaft position \\:_—;; H &
connector sensor harness 12
connector
[ / IBX
\ AEC398

AEC399

EF & EC-95 ' 207



TROUBLE DIAGNOSES

= DISCONNECT
alb g
<k 4 €

P

!

SEF287J

Diagnostic Procedure For Trouble Code 11

(Cont’d)

INSPECTION START

&

o 24 €
o

SEF288J

) DISCCNNECT
Al €

{[__ECM o CONNECTOR]

5
H.S,

OISCONNECT

(&

22+ 30
[—

cd\-‘

31+ 40
[ S—

3

v,

AEC192

(Camshaft position sensor).
Refer to EF & EC-163.

OK

h 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

v

Check ECM pin terminals for damage
or the connection of ECM harness con-
neclor. Refer to EF & EC-158.
Reconnect ECM harness connector and

retest.

EF & EC-96

. ¥
CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect camshaft position sensor "| ® Harness connectors
harness connector. @. @
2} Turn ignition switch “ON”. & Harness continuity
3) Check voltage between terminal @ between camshaft posi-
and ground. tion sensor and ECM
Voltage: Battery positive voltage relay
oK If NG, repair harness or
connectors.
B!
¥
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF”. "| nectors.
2) Loosen and retighten ground screws.
3} Check harness continuity between
terminal @ and engine ground.
Continuity should exist.
OK
h 4
CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess or con-
1) Disconnect ECM harness connector. "1 nectors.
2) Check hamess continuity between
terminal @ and ECM terminals @,
(1° signal), terminal (B) and ECM
terminals @2, @0 (120° signal).
Continuity should exist.
OK
v
CHECK COMPONENT NG_‘ Replace camshafl posi-

"] tion sensor.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 11
(Cont’d)

Perform FINAL CHECK by the following procedure after
repair is completed. Gl

FINAL CHECK

A

Y EM
Erase the on-board diagnostic test
mode | (self-diagnostic results}

memary. Refer to EF & EC-43. LG

h 4

Perform test drive.

e
v AT
Perform on-board diagnostic test mode NG | Recheck ECM pin termi-
Il (Seif-giagnostic results) again. Refer 7| nals for damage or the -
to EF & EC-37. connection of ECM har- FA
OK ness connector. Refer to
EF & EC-158. .
Ea,
h 4
INSPECTION END BR
ST
BF
HA
EL
1BX

EF & EC-97 229



TROUBLE DIAGNOSES

INDICATOR LAMP ITEM)

Diagnostic Procedure For Trouble Code 12
MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) (MALFUNCTION

ECM
(ECCS
controi
modu |l e)

=B

1é— WL

(Engine control
harness)

WG @ @ WG
LBE..

(Engine room

17— 0RAL

ENGINE GROUND

harncss)

@ BE&

;

BATTERY

AEC347

Harness layout

Glove box ECM _
ya opening harness
connector p—

Mass air flow sensor
harness connector

AECO28

AEC399

EF & EC-98
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TROUBLE DIAGNOSES

- DISCONNECT
Qs st

Tlblch S8 ES}

i
O;

7
==

f

r\

SEF081J

Diagnostic Procedure For Trouble Code 12

(Cont’d)

INSPECTION START

v

]

DIECONMELY

A€

:@ DISSONNECT
M€

—

[ ECN CONNECTOR |

17

C

CHECK POWER SUPPLY.

1) Disconnect mass air flow sensor har-
ness connector.

2) Turn ignition switch “ON”.

3) Check voltage between terminal (@)
and ground.
Voltage: Battery positive voltage

NG

Y

CK

h 4

Check the following.

¢ Harmess connectors

& Harness continuity
between mass air flow
sensor and ECM relay

If NG, repair harness or

connectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”.

2} Disconnect ECM harness connector.

3} Check harness continuity between
terminal (&) and ECM terminal @

NG

Y

Continuity should exist.

AEC148
&MONITOR #NO FAIL [
MAS AIR/FFLSE 122V
| RECORD |
AEC0GE

oK

'

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

h J

1) Reconnect mass air flow sen-
sor harness connector and
ECM harness connector.

2) Start engine and warm it up
sufficiently.

3) Read mass air flow sensor
signal in “DATA MONITOR”
mode with CONSULT.
Voltage: 1.0 - 1.7V

CR

CISCINNECT IT;I;] JISCONNELT
€ €
[ _EcM |0 CONNECTOR|
16

AEC108

1} Check harness continuiiy
&3 ©

between terminal and
ECM terminal .
Continuity should exist.

CK

h 4

Repair harness or con-
nectors.

CHECK COMPONENT

NG

{Mass air flow sensor).
Refer to EF & EC-163.

OK

h

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check ECM pin terminzls for damage
or the connection of ECM harngss con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

EF & EC-99

Replace mass air flow
S5ensor.

FE
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 12

(Cont’d)

Perform FINAL CHECK by the following procedure after

‘repair is completed.

FINAL CHECK

Y

Erase the on-board diagnostic test
mode |l (self-diagnostic results)
memory. Refer to EF & £EC-43.

Perform test drive.

h 4

Perform on-board diagnostic test mode
Il {Self-diagnostic results) again. Refer
to EF & EC-37.

NG

Y

OK

h 4

INSPECTION END

EF & EC-100

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 13

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13) al
(MALFUNCTION INDICATOR LAMP ITEM) o

EcH

Il Al
(ECCS i
econtrol AR
modu | &}

®HHH
B TE®
& B

[E] 1 (Engine control harness)
18—LG/R
i AT

- HFERHHHE
HHHHR
@
e
\‘a
=

[dﬁb o

ST

AEC348

Harness layout BF

Glove box ECM A,
openin
/— P ¢! harness

connector

EL

temperature
sensor harness

\ AEC020 AECQ29

connector

EF & EC-101 233



TROUBLE DIAGNOSES

m ACTIVE TEST m
raDIATCR FAN OFF

= = = MONITOR = = =
COQLAN TEMP/S a8g8°C

WH_L@WEL!E

SEF245M

Diagnostic Procedure For Trouble Code 13

(Cont’d)

INSPECTION START

L4

TR DISCONNECT

dalbl | £¥9

~ SEF086J

CHECK POWER SUPPLY.
1) Start engine.
2} Read engine coolant temperature
sensar signal in "DATA
MONITOR" mode with CONSULT.
Engine coolant temperature
should gradually rise and reach
more than 70°C (158°F) after
engine warm-up.
OR

NG

Y

1) Disconnect engine coolant tem-
perature sensor harness connector.
2} Turn ignition switch “ON”.
3} Check voltage between terminal
and ground.
Voltage: Approximately 5V

2

QK
B !

Repair harness or connec-
tors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”,

2) Check harness continuity between termi-
nal {B) and engine ground.
Continuity should exist.

NG

Y

OK

Y

Repair harness or connec-
tors.

CHECK COMPONENT
{Engine cooclant temperature sensor).
Refer to EF & EC-164.

NG

Y

OK

¥

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is not fixed.

Y

SEF087J

Check ECM pin terminals for damage or the
connection of ECM harness connector. Refer
to EF & EG-158.

Reconnect ECM hamess connector and retest.

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

.

Erase the On-board Diagnostic Test Mode I
{self-diagnostic results) memory. Refer to EF

& EG-43.
.

Perform test drive.

v

Replace engine coolant tem-
perature sensor.

Perform On-board Diagnostic Test Mode |l
{Seli-diagnostic results) again.
Refer to EF & EC-37.

NG

Y

¢0K

INSPECTION END

EF & EC-102

Recheck ECM pin terminals
far damage or the connection
of ECM hamess connector,
Refer to EF & EC-158.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 14
VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) (MALFUNCTION

INDICATOR LAMP ITEM) @
ggE}EgLE COMBINATION METER B4,
SENSOR A
ECHM SPEED-
(ECCS OMETER
oduTe '
EM
A
v A &
=73
@] 1g
7 i
{Engine room
harness)
% % FE
EI @ Ret Sl“l.l_l
]| RetioE st opee
Ar
BSR ~p— % == H/sR
P/L—— Glo ——P/L Main harness)
F&
32 32 3I2—GAY
{Englne control
narness) J@.'.@:\
<
P [_3\3
g
22000
§T
AEC343
Harness layout BF
Glove box ECM A
Vs opening harness -
( connector
‘ EL
i 03
\ Combination meter
- harness connector
AECO30
AEC020

Vehicle
speed sensor
harness

connector

Vehicle speed sensor—

Aecost EF & EC-103 035




TROUBLE DIAGNOSES

B VEHICLE SPEED SEN CKTH

AFTER TOUCH START,
DRIVE VEHICLE

AT 10 km/h (8 mph} OR

{MORE WITHIN 15 sec )

[ next ][ START |

SEF233M
*MONITOR «NO FAIL [_]
VHCL SPEED SE 10mph
[ RECORD ]
SEF234M

D:SEONRNELT

) DISCONNEC %
A€ €
[_eon ?FEDNNECTDR” -‘
3z )

G

AEC109

Diagnostic Procedure For Trouble Code 14

(Cont’d)

INSPECTION START

h 4

CHECK SPEEDCMETER FUNCTION. NG o1 Check vehicle speed sensor

Make sure that speedometer functions prop- “| and circuit.

erly. Refer to EL section (“Vehicle
Speed Sensor Signal

OK Check”, “METERS AND
GAUGES").
h 4
NG

CHECK INPUT SIGNAL CIRCUIT.
Perform “VEHICLE SPEED SEN
CKT” in “FUNCTION-TEST” mode
with CONSULT.
OR

h 4

1) Read vehicle speed sensor signal
‘in “DATA MONITOR"” mode with
CONSULT.

CONSULT value should be the
same as the speedometer indi-
cation.

OR

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connec-
tor and combination meter harness
connector.

3) Chack harness continuity between
ECM terminal @ and terminal

B

Continuity should exist.

OK
v

Disconnect and reconnect harmess connec-
tors in the circuit, and retest.

Trouble is not fixed.

v

Check ECM pin 1erminals for damage or the
connection of ECM hamess connector. Refer
to EF & EC-158.

Reconnect ECM harness connector and
retest.

EF & EC-104

Check the following.

® Harness connectors @

® Harness continuity
between ECM and combi-
nation meter

if NG, repair harness or con-

nectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 14

(Cont’d)

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

¥

Erase the on-board diagnostic test
mode |l (self-diagnostic results)
memory. Refer to EF & EC-43.

h 4

Perform test drive.

hd

Perform on-board diagnostic test mode
Il (Self-diagnostic results) again. Refer
to EF & EGC-37.

NG

h 4

OK

h 4

INSPECTION END

EF & EC-105

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.

=,

B4

0g
5o

BF
HA

EL

237



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 21
IGNITION SIGNAL (Diagnostic trouble code No. 21)

madu | e}

| EETFRFHHTFHPREHE T TR

i DISTRIBUTOR /
2ot BJC E@

POWER
TRAMSISTOR RESISTOR AND

{Engine control
harness)

—— w/p@ g\nvﬂ

IGNITION SWITCH
[Refer to last page
{Foldout page) .l

@ L OCKJGFFTACCTON [ 5T
1 o} e]
2 1ot O
—— wspu—3 oo l0]
WoR 14 O [O]
5 o)
6 [0)
7 EEe
8 o]
E Q
4 [@)
1 Q
El @)
{Engine room
harness}

IGHITION COIL@ ’

BID]

@
QN X

IpE L@@

M

CONDENSER

BATTERY

FUSIBLE
LINK
BOX-1

| 1
@y i@

ENGINE GROUND

AEC350

~Harness layout

Glove box

/— opening

ECM Ignition coil

harness

connector

harness connector

Power transistor
harness connectgr
AECQ32

Resistor and
condenser

harness

connector

AECO33

EF & EC-106
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TROUBLE DIAGNOSES

Eas, DISCONMNECT
o |24 €

Diagnostic Procedure For Trouble Code 21

(Cont’d)

INSPECTION START

EF & EC-107

Gl
e
V] Y G B4,
D O CHECK POWER SUPPLY. NG 1 Gheck the following.
1} Disconnect ignition coil harnass connector. ® Harness connectors
™, 2) Turn ignition switch “ON".
‘»’ 3) Check voltage between terminal @ and ® Harness continuity E]
7 & ground. between igniticn coil and
SEF092J Voltage: Battery positive voltage ignition switch
If NG, repair harness or con- LG
OK nectors. &
DISCONNECT
DISTONNEET . Di%’ v
. CHECK GROUND CIRCUIT. NG o | Repair harness or connec-
c[d i 1) Turn ignition switch “OFF". 7| tors.
d!f) e ﬂ (E@j) 2) Disconnect resistor and condenser har-
ness connector. EE
3) Disconnect power transistor hamess con-
nector.
4) Check harness continuity between ter-
minal and Y|
Continuity should exist.
AECA00 5} Check harness continuity between ter-
minal and engine ground. =4
' DiSCanNECT Continuity should exist, TR
oo E € o
D FA
v )
‘ CHECK INPUT SIGNAL CIRCUIT, NG I Repair harness or connec-
| 1) Disconnect ECM harness connector. tors. ER
2) Check harness continuity between termi- =
nal (&) and ECM terminal (3}
(L! Continuity should exist.
& - g7
'
SEF094J v
CHECK OUTPUT SIGNAL CIRCUIT. NG o] Repair harness or connec- SF
E o AT 1) Check harmess continuity between termi- tors.
S CUNEL EEIL} nal and ECM terminal @
é 15. Continuity should exist. A
Ta )
R OK
[ [5| CONNECTOR|| e
¥
3 NG — EL
CHECK COMPONENTS > Replace malfunctioning com-
{Ignition coil, resistor and condanser, power ponent(s).
.——\ transistor).
- Q C'! Refer to EF & EC-164, EF & EC-164, )4
EF & EC-170.
_,——l
AEC401 OK
b
NSCORNED P SECNNECS Disconnect and reconnect hamess cohnec-
- E % tors in the circuit, and retest.
— Trouble is not fixed.
ECM CONNECTOR CITED v
- -
Check ECM pin terminals for damage or the
connecticn of ECM hamess connactor, Refer
_T te EF & EC-158.
= 1 Recennect ECM harnass connector and
@a P retest.
AEC112
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 21

(Cont’d)

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

h 4

Erase the on-board diagnostic test
mode |l (self-diagnostic results)
memory. Refer to EF & EC-43.

Perform test drive.

b4

Perform on-board diagnostic test mede
Il {Self-diagnostic results) again. Refer
to EF & EC-37.

NG

Y

OK

A d

INSPECTION END

EF & EC-108

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.

240



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 31

ECM (ECCS CONTROL MODULE) {Diagnostic trouble code No. 31)
(MALFUNCTION INDICATOR LAMP ITEM)

INSPECTION START

@

v “ EM

1) Turn ignition switch “ON”.

2) Erase the On-board Diagnostic Test
Mode Ii {self-diagnostic results)
memory. Refer to EF & EC-43.

h 4

Perforrn On-board Diagnostic Test Mode FE
Il (Seff-diagnostic results) again. Refer
to EF & EC-37. AT
S
! &
Does ECM display Diagnostic trouble Yes | Replace ECM.
code No. 31 again? " B
No
BR
h 4
INSPECTION END
§T
BF
H&
EL
)4

EF & EC-109 241



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 32
EGR FUNCTION (Diagnostic trouble code No. 32) (MALFUNCTION INDICATOR

LAMP ITEM)
EGR
CONTROL ~
SOLENQID
VAL VE
€8s
Seacie D) o

TR R TR

H R R R B PR ®

102— GY

[GNITION SWETCH

I[Refer to last page

Foldout page).

1

(Engine control
harness)

G

—> B3

@ LOCKIOFFTACCTON | ST
T
Enoineeen wopu—13 STOI0]
wor —{4 sl =)}
: S
3 5
7 [elEe]
i 5
9 o
(| 5
I o
3
k3
=[G
|
FUSIBLE
LINK =
BOX-1 BATTERY
AEC351

Harness layout

Glove box

opehin
/— q

ECM
harness

connector

EGR control-solencid

AECC20

valve harness connectog

AECO38

EF & EC-110




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 32

to EGR valve

AECO39

B
r‘——ﬂc—mw|.

V!

CDNNECT

T
oy

AEC115
E hd

code No. 12 is not displayed.
Make sure that both camshaft posi-
tion sensor and ECM's CPU are not
in “fail-safe” state.

3) Keep engine speed at 2,000 rpm.

4y Disconnect vacuum hose to EGR
valve,

5) Make sure that vacuum exists.
Vacuum should exist,

NG

Split
Clogging QO:

()

CHECK CONTROL FUNCTION.

1) Check voltage between ECM termi-
nal arid ground under the fol-
lowing conditions.

Voltage:
Engine speed is about 2,000 rpm
Battery positive voliage
Engine speed is about 4,000 rpm

(Cont’d)
INSPECTION START &
v .

CHECK VACUUM SOURCE TOEGR | 9K | CHECK COMPONENTS | 75
VALVE. (EGR valve, EGRC-BPT
1) Start engine and warm it up suffi- valve and EGR tempera-

ciently. ture sensor). =
2) Perform On-board Diagnostic Test Refer to EF & EC-165,

Mode 1l (Self-diagnostic results). 166.

Make sure that diagnostic trouble NG LE

Y ‘
—— FE
Replace malfuncticning
component(s).
&
5

0"; CHECK VACUUM HOSE.

1) Check vacuum hose
for clogging, cracks A,
and proper connection.

@ T3

micl

SEF321J

2) Disconnect EGR control-sclenoid
valve harness connector.

3) Turn ignition switch “ON".

4) Check voltage between terminal (a)
and ground.
Voltage: Battery positive voltage

OK
£ v

-5 | ) 0.5 - 0.9V ST
mproper connection
L eTeR NG
: SEF816F E h. 4
CHECK POWER SUPPLY. NG | Gheck the following. BF
D] TV LAl 1) Stop engine. "] ® Harness connectors

EDRCED

® Harness continuity R
between EGR control-
golenoid valve and igni-

tion switch EL
if NG, repair hamess or
connectors.
10

CHECK OQUTPUT SIGNAL CIRCUIT.
1) Turn ignition switch “OFF™.

g BSCUNNEB
EcH__[9] CONNECM

102

&

T C:SCONNECT
A€
o

AEC116

2) Disconnect ECM harness connector.
3} Check harness continuity between
ECM terminal and terminal

Continuity should exist.

NG Repair harness or con-

¥

lOK

@

EF & EC-111

nectors.
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TROUBLE DIAGNOSES

B EGRC SOLV CIRCUIT B

DOES THE SCLENCID
VALVE MAKE
AN OPERATING SOUND
EVERY 3 SECONDS?

[ next J[ NO || YES

MEF330C

MACTVETESTE  []
ON

MONITOR = = =
CMPSeRPM (POS) Orpm

EGRC SCLWV

AEC402

Diagnostic Procedure For Trouble Code 32

(Cont’d)

CHECK COMPONENT

NG

{EGR control-solenoid valve).
1) Reconnect ECM control-sote-
noid valve hamess connector
and ECM harness connector.
2) Tum ignition switch “ON".
3) Perform “"EGRC SOL/V
CIRCUIT” in "FUNCTION
TEST” made with CONSULT.
OR

3} Tumn EGR control-soleneid
valve “ON” and “OFF" in
“ACTIVE TEST" mode with
CONSULT and check operat-

ing sound.
OR
Refer to EF & EC-165.
A=
OK

¥

Check resistance of EGR temperature
Sensor.
Refer to EF & EC-166.

OK

A4

Disconnect and reconnect harness con-

nectors in the circuit, and retest.

Trouble is not fixed.

F

Check ECM pin terminals for damage
or the connection of ECM hamess con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

EF & EC-112

.| Replace EGR control-
"| solencid valve.
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TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 32

- (Cont’d)
ROAD TEST Perform FINAL CHECK by the following procedure after
Tesl condition repair is completed. ' @l
Drive vehicle under the following condi-
tions with a suitabte shift position. EFINAL CHECK
{1) Engine speed: )

2,150+450 rpm
{2) Intake manifold vacuum:

-32.0+6.7 kPa -
{(-240+50 mmHg, -9.45+1.97 inHg}) ¥ B
Driving mode Erase the On-board Diagnostic Test
®Test Mode It {self-diagnostic results)
:Tes .
Vehicle condition memory. Refer to EF & EC-43. LG
driving .« e v ———- (B):21 seconds
or more
v
: d“ngq_ZD_ . @ Perform test drive under the following ‘
conditions. EE
. 2 1) Warm up engine sufficiently.
'sgv”i'tté%’,‘ 3 2) Use test driving modes indicated in
OFF Time figure [€ . AT
More than 10 seconds.
Start engine and warm it up sufficiently. B
Turn off ignition switch and keep it off d
more than 10 seconds. ‘ + Comes
Start engine and make sure that air on
conditioning switch and rear defogger Make sure that malfunction indicator . | Recheck ECM pin termi- B4
are tumed “OFF” during driving test. lamp does not come on during test "| nals for damage or the
(@) Keep engine running for at least 4 . .
minutes. drive. connection of ECM har-
(&) Shift to suitable gear position and ness connector. Refer to EBE
drive in “Test condition” for at least Does not come EF & EC-158
21 seconds. on : '
(8) Decrease engine revolution to idle
speed. 8T
(7 Repeat steps (5 through (B) at least
1 time. ¥
AEC175
INSPECTION END g7
HA

CHECK |
ENGINE &

AECOD15

EF & EC-113 245



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 33
HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33)

ECM
(ECC% |
contro
IGNITION SWITCH
modu | &) ON or START

}7 FUSE BLOCK
Refer to ~POWER
SUPELY ROUTING~
in EL secTtion}

M) up
106 — B [Refer to last page
{Foldout page).] ‘

(Engine control
harness)

Loy ——17 4— L Y————— LAY
{Main harnessl

tid

| guiting |

R
R FHSEH e R R

@E

19— LG/B—FdS— LG/ B Less—5==r Engine room
i} hafness)
Ha
4 K
N N
o He
i
L—op a 1

& &

1 %‘“& BEEE
@é &g@ HEATED

ENGINE GROUND N
AEC352
Harness layout
Giove box ECM / Heated oxygen sensor
/— opening harness 7 \

connector

Heated oxygen

Y
sensor harness
cannector
AEC444

AEC399

EF & EC-114 246



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 33

(Cont’d)
W MIXTURE RATIO TEST B
INSPECTION START
ACCELERATE TG 2000 RPM
AND HOLD THEN TOUCH v
START ] Loosen and retighten ground screws.
)
18002000 _ 2200 v
[ nex [ START | CHECK HEATED OXYGEN SENSOR  |9K | INSPECTION END
SEFs32L| | CIRCUIT. "
1) Start engine and warm it up
sufficiently.
* MONITOR % NO FAiL ] 2) Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST"”
CMPSeRPM (POS)  2000rpm mode with CONSULT.
M/R F/C MINT RICH OR
2) Make sure that “M/R F/C
MNT” in “DATA MONITOR"
mode indicates “RICH” and
“LEAN" pericdically more than
{ RECORD 5 times during 10 seconds at
AEC386 2,000 rpm.
OR
@ 2} Run engine at about 2,000
rpm for about 2 minutes under
N \ ‘ ]/ no-load.
3) Set ECM diagnosis mode to
T
_ CHECK _ On-board Diagnostic Test
ENGINE ~ Mode II. Refer to EF & EC-38.
/ - -
2 / \ N 4) Keep engine speed at 2,000
rpm and make sure that mal-
Malfunction function indicator lamp goes
indicator lamp on and off more than 5 times
AEC379 during 10 seconds.
NG
E.] =5 HISCONNECT E v
blc)
20 | M CHECK POWER SUPPLY. NG | Gheck the following.
1) Stop engine. | ® Harness connectors
2) Disconnect heated oxygen sensor €D, (D
@ harness connector. ® 10A fuse
3) Turn ignition switch “ON". ® Harness continuity
r 4) Check voltage between terminal (¢) between heated oxygen
\‘f and ground. sensor and fuse
v Voltage: Battery positive voltage If NG, repair hamess or
SEFa27. OK connectors.
!
DISCONNECT — DISCONNECT
W E@ G@ CHECK OUTPUT SIGNAL CIRCUIT. | NG | Gheck the following.
m = 1) Turn ignition switch “OFF”. "| ® Harness connectors
— 2) Disconnect ECM hamess connector. .2
“ ECM IO{CONNECTOR|| @] b\@ 3) Check hamess continuity between If NG, repair harness or
105 ECM terminal and terminal (@). connectors.
Continuity should exist.
N lox
t[@ S
AEC403 ®
EF & EC-115

FA,
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TROUBLE DIAGNOSES

m DISCONNECT
M€

[

ECM__ [0 CONNECTOR]|

19

(&

o

- DISCONNEDT
als)

4 €

_
leibie)

AEC119

Diagnostic Procedure For Trouble Code 33

(Cont’'d) @

CHECK INPUT SIGNAL CIRCUIT.

NG

v

1) Check harness continuity between
ECM terminal and terminal (b).
Continuity should exist.

lOK

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest,

Trouble is not fixed.

hd

Replace heated oxygen sensor.

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

Y

Erase the On-board Diagnostic Test
Mode |l (Self-diagnostic resulis)
memoary. Refer to EF & EC-43.

Perform test drive.

v

Check the following.

# Harness connectors
If NG, repair hamess or
connectors.

Perform On-board Diagnostic Test Mode
Il {(Self-diagnaostic results) again. Refer
to EF & EC-37.

NG

OK

v

INSPECTION END

EF & EC-116

h 4

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 34
KNOCK SENSOR (Diagnostic trouble code No. 34)

Gl
KNOCK
ECM SENSOR
(ECCS R
control B:ﬂ;&l
modu le)
@D Zeay

m - L

.

‘:(Engine control L@E

| sub-harness)
I

f@ Fs

7= W

H T R B @

e H PP W T

o _

@ Yo B

ENGINE GROUND

AEC353| 8T

Harness layout

Giove box ECM

ya opening harness ~ A
connector oA

EL

! y, Knock sensor TR
_ / ; sub-harness IEX
\ connector
AEC020 \\ AECO41

AEC389

EF & EC-117 249



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 34

DSCOMRECT (Cont,d)

o) = -
4 €& €& INSPECTION START

[__ecM__|oconnECTOR]|

falblcy v
\d\e [/

Loosen and retighten ground screws.

L 2 :

. CHECK INPUT SIGNAL CIRCUIT. NG,_ Repair harness or con-
AEGaa7| | 1) Disconnect ECM harness connector "| nectors.
and knock sensor sub-harmess con-
nector.

2) Check harness continuity between
terminal (@) and ECM terminal €.
Continuity should exist.

CK

Y

CHECK COMPONENT NG_; Replace knock sensor.
{Knock sensor).
Refer o EF & EC-168.

OK

hd

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

hd

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

Perform FINAL CHECK by the following procedure after
repair is completed.

FINAL CHECK

h 4

Erase the On-board Diagnostic Test
Mede 1l (self-diagnestic results)
memory. Refer to EF & EC-43. -

Perform testf drive.

hd

Perform On-board Diagnostic Test Mode | NC. | Recheck ECM pin termi-
I} (Self-diagnostic results) again. Refer "| nals for damage or the
to EF & EC-37. connection of ECM har-
ness connector. Refer to
OK .| EF & EC-158.

v
INSPECTION END

EF & EC-118 250



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 35

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) (MALFUNCTION
INDICATOR LAMP ITEM) Gl

EGR
TEMPERATURE Wﬂ ‘fﬂ.‘
SENSOR il
EeCs e
control
mogdulel
@S ~<D>AE
& LG

Ed
{Engine contro!
sub-harness)

>

o @
N M
¥ F

& — WP ——————— I .

FE

B

N HHERTRHE®

P
| —

woPU
wWoB

(Engine contrgl harness)}

2L — wsB
29— wsB

LR R o PR
RS

ST
AEC354
BF
Harness layout
Glove box ECM . HA
Vs apening harness D .
connector . o

EL

\ temperature sensor
l harness connector HDX

\ AECO020 AEC042

EF & EC-119 251



TROUBLE DIAGNOSES

EGR TEMP SEN

ERAY

#MONITOR #NO FAIL []

T RECORD

SEF5891

D O

@y

SEF335

CISCONNECT

GID | 4

Q]

G2

SEF336J

Diagnostic Procedure For Trouble Code 35

(Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY. NG_ Repair hamess, connec-
1) Start engine and warm it up "| tors or check EGR tem-
sufficiently. perature sensor.
2) Read EGR temperature sen-
sor signal in “DATA
MONITOR" mode with CON-
SULT. NG :
Voltage: » Cr:_leck the followgg.
Less than 4.5V (at idle @ Rarness connectors
Pt ®. @
.fﬁ'. 1) Disconnect EGR temperature ¢ Hamess continuity
&= sensor harness connector. between ECM and
2) Turn ignition switch “ON”. EGR temperature sen-
3) Check voltage between termi- sor ,
nal @) and ground. If NG, repair harness or
Valtage: connectors.
Approximately 5V
OK
¥
CHECK GROUND CIRCUIT, NG | Gheck the following.
1) Turn ignition switch “OFF”. "| @ Harness connectors
2) Check harness continuity between @D,
terminal @ and engine ground. & Harness continuity
Continuity should exist. between ECM and
. oK EGR temperature sen-
sor
If NG, repair harness or
connectors.
¥
CHECK COMPONENT NG | Replace EGR tempera-

(EGR temperature sensor).
Refer to EF & EC-166.

oK

Y

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

EF & EC-120

ture sensor.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 35

(Cont’d)

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

¥

Erase the On-board Diagnostic Test
Mode Il {self-diagnostic resuits)
memory. Refer to EF & EC-43.

h 4

1) Start engine and warm it up suffi-
ciently.

2) Perform test drive more than 15 min-
utes.

¥

Perform Cn-beard Diagnostic Test Mode
Il {(Self-diagnostic results) again. Refer
to EF & EC-37.

NG

Y

OK

v

INSPECTION END

EF & EC-121

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.

&l

gal
a0

3
s

il

(5]
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 43

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) (MALFUNCTION

INDICATOR LAMP ITEM)

£CM
(ECCS
control
modu | &)

B R®

20—~ R
2t —wW-B
29— W-B

37— BR

{Engine contro! harness)

...............................................................

T FS ]
:l I o

-3
=
By

13&7%@

= 5
5 ] s
@8 W@ o
ENGINE GROUND gg,ﬁég}f”
AEC355
Harness layout
Glove box ECM
/— opening harness position sensor
connector harness connector

AEC440

AEC39%2

EF & EC-122




TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 43

(Cont’d)
) DISCONNECT
sk | Y €& INSPECTION START
y
i ¥
T
== CHECK POWER SUPPLY. NG.; Repair harness or connec-
. 1) Disconnect throttle position sensor har- tors.
o ness connector.
. 2) Turn ignition switch “ON".
V 3) Check voltage between terminal @ and
ground.
SEFs42d Voltage: Approximately 5V
= oK
= CiSCONNELT B
(alb <} E Eﬁ:] v
CHECK GROUND CIRCUIT. NG y| Repair harness or connec-
1) Turn ignition switch “OFF”. tors. ’
I8 2) Loosen and retighten ground sctews.
3) Check harness continuity between termi-
| S nal and engine ground.
~ Continuity should exist.
(&) o
=
SEE343J Y NG
CHECK INPUT SIGNAL CIRCUIT. »| Fepair harness or connec-
B HROTTLE POSI SEN CKT B 1) Receonnect throttle position sensor tors.
harness connector.
DEFPRESS 2) Turn ignition switch “ON".
3) Perform “THROTTLE POSI SEN
THROTTLE FULLY CKT” in "FUNCTION TEST”
THEN mode with CONSULT.
TOUCH START OR -
3) Read throttle position sensor out-
put voltage in “WORK SUPPORT”
mode with CONSULT.
Throttle valve fully closed:
[ next || START | 0.4 - 0.5V
Smoothly and gradually increas-
ing until throttle valve fully open:
SEF235M Approx, 4.0V
OR
E ‘ﬁ‘ 1} Disconnect ECM hamess connec-
B THRTL POS SEN ADJ B A tor
2) Check harness continuity between
* % % ADJMONITOR * * * ECM terminal and terminal
THRTL POS SEN 042V Continuity shouid exist.
== = MONITOR = = = OK
CMPSsRPM (PCS) Crpm ¥ NG
CLOSED THPOS  ON CHECK COMPONENT »| Replace throttle position
{Throftle position senseor). Sensor.
Refer to EF & EC-1686.
AEC381

OK

JISCOMNELT

DISCONNECT
A€ A€
H.S. i 1.8,

ECH [0 CONNECTOR]|  (aibc)
20

[ Ol

‘.T

&)

AEGC121

h 4

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is net fixed.

h 4

Check ECM pin terminals for damage or the
connection of ECM harness connector. Refer
to EF & EC-158.

Reconnect ECM harness connector and
retest.

EF & EC-123

WA

EM

&7

i
A
=

255



TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 43

(Cont’'d)

Perform FINAL CHECK by the following procedure after

repair is completed.

FINAL CHECK

A 4

Erase the On-board Diagnostic Test
Mode H (self-diagnostic results}
memory. Refer to EF & EC-43.

Perform test drive.

Y

Perform On-board Diagnostic Test Mode
I (Self-diagnostic results) again. Refer
to EF & EC-37.

NG

h 4

OK

A4

INSPECTION END

EF & EC-124

Recheck ECM pin termi-
nals for darnage or the
connection of ECM har-
ness connector. Refer to
EF & EC-158.
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TROUBLE DIAGNOSES

Diagnostic Procedure For Trouble Code 45
W ACTIVETEST B
et oo - INJECTOR LEAK (Code No. 45) a
CONTROL ’ (MALFUNCTION INDICATOR LAMP ITEM)
= = = MONITOR = = = INSPECTION START
CMPS»RPM (POS) 800rpm ML@X
COOLANTEMP/S  88°C
02 SEN 147V
A/F ALPHA 98% v )
Clear the self-learning data using the EM
[ CLEAR | following procedure:
AEC405| | 1) Start engine and warm it up suffi-
ciently. Le
[=] . 2) Select “SELF-LEARNING
CONT” in “ACTIVE TEST”
ROAD TEST mode.
Test condition 3) Clear the self-leaming control
Drive vehicle under the following conditions with coefficient by touching
suitable gear position. “CLEAR” FE
(1} Engine speed: OR 5
2550 + 650 rpm . .
{3) intake manifold vacuum: @ 2) Disconnect mass air flow sen-
-46.7 t 6.7 kPa sor connector, and restart and AT
(-350 £ 50 mmHg, -13.78 + 1.97 inHg) run engine for at least 30 sec-
onds at 2,600 rpm.
Driving mode @)z 13 minutes 3) Stop engine and reconnect . 2
i (8): 15 minutes mass air flow sensor connec- FA
at idle speed tor. )
©: 5 minutes - .
Test | b test 4} Make sure D!agqostlc trOL_JbIe .
condition condition code No. 12 is displayed in [y
{©): 2 minutes On-beoard Diagnostic Test
® atidle speed Mode II.
e 5) Erase the On-board Diagnos- BE
Engine ONo tic Test Mode 1! ({self-diagnos-
funning tic resuits) memory.
Make sure Diagnostic trouble &T
Ignition code No. 55 is displayed in
ewitch: . an;‘bOﬁrd Diagnostic Test
OFF ime ode Il SI[E
'I—"—L Until red LE_D goes off. Time B[:
| - B ! ,,
{X) Start engine and warm it up sufficiently. - - . H!ﬂé‘.‘.
(@ Turn off ignition switch and keep it off until Perform engine racing test as indicated
red LED goes off. : in figure E
(3 Start engine and keep it running for
13 minutes. i EL
@ Turn off ignition switch and keep it off until
red LED goes off. ) @
(5} Repeat steps () through (& a total of 3 times.
(& Start engine and keep it at idle speed for at (O

least 15 minutes.
If engine stalls ar ignition is turned off
within 13 minutes of engine starting,
return to step @ . If after 13 minutes, restart
step®) .
(7) Shift to suitable gear position and drive in
“Test condition” for at least 5 minutes.
If the following gonditions occur during
step (), return to step (8).
* Engine races over 4,000 rpm or hardly
accelerates for more than 10 seconds.
* Engine stalls or ignition is turnad off.
(& Keep engine at idle speed for more than
2 minutes.

AEC406

EF & EC-125 257
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Diagnostic Procedure For Trouble Code 45

(Cont’d)

CHECK f oomee

ENG I N E Make sure that malfunction indicator »| Recheck ECM pin term-
lamp does not come on during engine nals for damage or the
test. connection of ECM har-

ness connector. Refer to
Does not EF & EC-158.
come on
AECO15] ¥

Remove injector assembly.

Refer to EF & EG-172.

Keep fuel hose and all injectors con-
nected to injector gallery.

¥

Turn ignition switch “ON”,
Make sure fuel does not drip from injec-
tors.

DripL Replace dripping injector.

JFNO drip

Check ECM pin terminals for damage
and connection of ECM hamess con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

v
Go to FINAL CHECK.

Perform FINAL CHECK by the following procedure after
repair is completed. :

FINAL CHECK

h 4

Erase the On-board Diagnostic Test
Mode Il (Self-diagnostic results)
memory. Refer to EF & EC-43.

¥
Clear the self-learning data again.

¥

Perform On-board Diagnostic Test Mode NG& Recheck ECM pin termi-
Il (Self-diagnostic results) again. Refer "| nals for damage or the
to EF & EC-37. connection of ECM har-
ness connector. Refer to
OK EF & EC-158.

h

INSPECTION END

EF & EC-126 258
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Diagnostic Procedure For Trouble Code 51

INJECTOR CIRCUIT (Diagnostic trouble code No. 51) (MALFUNCTION INDICATOR .
LAMP ITEM) !

INJECTOR INJECTOR
No. 3 No. 4 No. &

TUIELg |

@ @p @Ay @ EEp Edp
a =l =l
R gh 3" g ar Sx— E;;- L@
GrcR—‘ .
4G . YrG
BJE]
O ‘ETf' ine contro!
FE
{Englne control
harness}
AT
tEngine room harness)
L 74+
R-B m
FUSIBLE
LINK -
BOX-1 BATTERY &T
AEC356
BF
Harness layout 0
Glove box ECM ' Harness A,
s opening harness connector‘/
connector Injecter
.! il
Ay (74
Rls

EF & EC-127 259



TROUBLE DIAGNOSES

No.1,3,5
injector

Falb ey
\dlelfX

A €

DISCONNECT

e

=

(&)

AEC448

B]

DHSCONNECT

Diagnostic Procedure For Trouble Code 51

(Cont’d)

INSPECTION START

h 4

%A
wo am (A4 €
ir;jector
® o
~ b
(5
AEC407
- .
[_Ecm__[oJconNECTOR]| | 8
109 —

®

€

2

AEC408

DSCONNECT

€

7]
HS.

DISCOMMECT

A€

[

ECM

|o|conNECTOR]|

11 103 108

Q

—

o &

/

é

[olo

L o

: No. 1 cylinder
: No. 3 cylinder
: No. 5 cylinder

(&)

CHECK POWER SUPPLY. NG | Check the following.

1) Disconnect sub-harmess connectors "| ® Hamness connectors
(F&) , @D for No. 1, No. 3, No. 5 €20, €20
cylinders. ® Harness connectors

2) Check voltage between terminal @D, ED

(&) and ground. ® 25A fusible link
Voltage: Battery positive voltage ® Harness continuity
3) Disconnect injector harness con- between battery and
nectors for No. 2, No. 4, No. 6 ECM
cylinders. ® Harness continuity
[E] 4) Check voltage between terminal between ECM relay and
(@ and ground. ECM
Voltage: Battery positive voltage If NG, repair harness or
5) Turn ignition switch “ON". connectors.
8) Check voltage between ECM ter-
minal and ground.
Voltage: Battery positive voltage
OK
h 4

CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair hamess and con-

1) Turn ignition switch “OFF". "| nectors.

[8] 2) Check harness continuity between

terminal (@) and ECM terminal

, terminal (b} and ECM ter-
minal , (&) and ECM termi-
nat .

Continuity should exist.

3) Check hamess continuity between
terminal (&) and ECM terminals
Continuity should exist.

OK
Y

CHECK COMPONENT NG | Replace injector. Refer to

(Injector). "| EF & EC-172.

Refer to EF & EC-169.

OK

A4

Disconnect and reconnect hamess con-
nectors in the circuit, and retest.

Trouble is not fixed.

Y

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Refer to EF & EC-158.

Reconnect ECM harness connector and
retest.

AEC449

EF & EC-128
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TROUBLE DIAGNOSES
Diagnostic Procedure For Trouble Code 51

w DISCONNECT v msconﬂn' (Cont,d)
H.s. G@ 2 EELJJ Perform FINAL CHECK by the following procedure after
(= W (ET6p repair is completed. &l
nemz 14 FINAL CHECK
= bk
I N ¥

Erase the On-board Diagnostic Test ‘ EM
© No. i il

: :27 i z;:::g:: Mode Il {self-diagnostic results)

: No. 6 cylinder AEC124| | MEMOTY. Refer to EF & EC-43.

Perfarm test drive.

A4

==

Perform On-board Diagnostic Test Mode NG | Recheck ECM pin termi- 3=

Il (Self-diagnostic results) again. Refer | | nals for damage or the

to EF & EC-37. connection of ECM har- 0

oK ness connector. Refer to =
EF & EC-158.
INSPECTION END

&
B
FA
2
193

EF & EC-129 261
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Diagnostic Procedure 23

FUEL PUMP CONTROL (Not self—diagnostic item)

up |

FUSE BLOCK

‘Refer to ~POWER
SUPPLY ROUTING~
in EL section i

‘t [3N]TICN SWITCH
(E%E‘s o ar START
cogtr;o)l @
modu f e m
. FUEL
Main ﬁ
PUMP
harmessr .@
1K} ] & LG~/R LGSR LGAR @l
toem b (Fuel pump AN
o harness) Wi/
m Bw Bow bW
o 13
4. NN
53 1@
[ e
INERTLA
SBECIT - FUEL
Hop| oo B/wﬂ I SHUTOFF
{Engine ug @ PSWITCH
control
harness) ) Eg 3{ @ 2 o i
vy @9
= | = g ®f @
BODY GROUND
Fi
L (-n Q @ LR (Engime room
@) % harmess)
$8
@ D] E |
il
| s !
FUEL
PUMP
RELAY
AEC369
Harness layout
Giove box ECM
harness

/—open]ng

connector

harness
connector

AEC034

shutoff switch
harness connector

ALC452

Inertia fuel
shutoff switch

AEC036

EF & EC-130
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TROUBLE DIAGNOSES

Inertia fuel
shutoff switch
label

Reset—
butten

Inertia fuel
shutoff switch

SWITCH ACTUATED

-

Cowl side trim
SWITCH RESET

/ AEC389

CISCONMECT

J

AEC114

Diagnostic Procedure 23 (Cont’'d)

INSPECTION START

EF & EC-131

!

CHECK INERTIA FUEL SHUTOFF Yes | Reset inertia fuel shufoff MA

SWITCH. 7| switeh.

If the engine cranks but does not start WARNING:

after a collision, this switch may have if you see or smeil M

been triggered. gasoline at any time

Is the switch triggered? : other than during

Red reset button/indicator shows the fueling, do not reset the Le

switch ON/OFF condition. switch.

And the indicator is visible through side

slots of shroud.

No
=
E v

CHECK OVERALL FUNCTION. OK | INSPECTION END AT

1) Turn ignition switch “ON". "

2) Pinch fuel feed hose with fingers. -
Fuel pressure pulsation should be T
felt for 5 seconds after ignition
switch is turned “ON”. .

NG
BiR
'

CHECK POWER SUPPLY. NG | Gheck the following. -

1) Turn ignition switch “OFF”. "| ® Harness connectors Sl

2) Disconnect fue! pump relay. €D,

3) Turn ignition switch “ON". ® 15A fuse _

4) Check voltage between terminals (1), e Harness continuity BE
(3 and ground. between fuse and fuel
Voltage: Battery positive vollage pump relay A

If NG, repair harness or s
OK
l connectors.
® EL
B
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TROUBLE DIAGNOSES

- e DISCONNELT
% 2 TS

; O] DISCONNECT DISED\I\IEET
46 2

MEF933B

Diagnostic Procedure 23 (Cont’d)

ml‘.cmwe
"|
L

[ 0|CGNNECTURJ’

o C SCJHN’_E\ET
A€
DigkX

AEC113
mAcTvETESTE [ ]
rueL PuMPRELAY  ON
= = = MONTOR = = =
CMPS*RPM (POS) Orpm
[onarr [ OFF |
AEC409

CHECK GROUND CIRCUIT. NG | check the following.
1} Turn ignition switch “OFF". " | ® Harness connectors
2) Disconnect fuel pump harness connector. CTDIRCID)
3) Check harness continuity between termi- # Hamess connectors ,
nat and body ground, terminal @ and
terminal ® Inertia fuel shutoff switch.
Continuity shouid exist. Refer to EF & EC-165.
® Harness continuity
OK between fuel pump and
body ground
& Hamness continuity
between fuel pump and
fue!l pump relay
If NG, repair harness or con-
nectors.
A4
CHECK OUTPUT SIGNAL CIRCUIT, NG | Check the following.
1) Disconnect ECM harness connector. "| ® Harness connectors @
2} Check harness continuity between ECM
terminal and terminal @ * Harness continuity
Continuity should exist. between ECM and fuel
pump relay
OK [f NG, repair harness or con-
nectors.
v
CHECK COMPONENT NG Replace fuel pump relay.
(Fuel pump refay). "
1) Reconnect fuel pump relay, fuel
pump harness connector and
ECM harness connector.
2} Turn ignition switch "ON".
3} Turn fuel pump relay “ON" and
“QFF” in "ACTIVE TEST” mcde
with CONSULT and check aperat-
ing sound.
CR
‘Refer to EF & EC-188.
<
CK
Y
NG

CHECK COMPONENT
{Fuel pumnp).
Refer to EF & EC-165.

OK

v

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

Trouble is not fixed.
¥

Check ECM pin terminals for damage or the
connection of ECM harness connector. Refer
to EF & EC-158.

Reconnect ECM harness connector and
retest.

¥

INSPECTION END

EF & EC-132

Replace fuel pump.
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Diagnostic Procedure 24
CLOSED THROTTLE POSITION SWITCH (Not self-diagnostic item)

@l
ECH
Eccs "
modu1 & MA
EM
LG

AR T R B P e

et P PHEHHER P

FE
(Engine control harness) b@\aT
33—BRAT
Li— RSY I I
5 o
5 78 B
| GFarsy |
il RA
=2 P "
[y ]
r r
r m
CLOSED BR
THROTTLE
POSITION
SWITCH
AEC357 | 8&T
Harness layout BE
Glove box ECM /// ¥ Closed throttle .
— opening harness 21 & position switch
s y connector i 1 S harness connector ['lﬂ&
} : ~
!
eL
|
B3
\ & »
' AEC020 T~ M\ oz AEC441

EF & EC-133 265



TROUBLE DIAGNOSES

B

W CLOSED THROTTLE POSI B
DEPRESS

THROTTLE FULLY
THEN
TOUCH START

Iy
I next || START ]

MEF368C

INSPECTION START

kA 4

Diagnostic Procedure 24 (Cont’d)

CHECK QVERALL FUNCTION.

1) Start engine and warm it up suffi-
ciently.

2) Turn ignition switch “QFF”,

3) Disconnect throtile position

sensor harness connector.

* MONI{TOR

* NOFALL [ ]

CMPSeRPM (POS)
COOLAN TEMP/S
THRTL POS SEN
CLOSED TH/POS

Orpm
80°C
0.38v
ON

f RECORD

AEC410

4) Turn ignition switch “ON".

5) Perform “CLOSED
THROTTLE POSI” in “FUNC-
TION TEST” mode with CON-
SULT.

OR

OK

INSPECTION END

5) Check closed throttle position
switch signal in “DATA
MONITCR” mode with CON-
SULT.

CLOSED TH/POS:

®

Accelerator pedal is

DNKECT

[__ecn Jﬁcnﬂnscma\] ‘%C{\r
&)

33

o LE

AEC411

SEF3534

refeased ... ON

Accelerator pedal is

depressed .. OFF-
OR

3} Turn ignition switch “ON".
4} Check voltage hetween ECM
" terminal 33 and ground under
the following conditions.
Voltage:
Accelerator pedal is
released
Approximately 8 - 10V
Accelerator pedal is
depressed
Approximately 0V

®

NG

E
Y

Y

CHECK POWER SUPPLY.
1) Turn ignition switch “OFF”.
2) Disconnect closed throttle position

switch harness connector.
3) Turn ignition switch “ON".
4) Check voltage between terminal (b}
and ground.
Voltage:
Approximately 8 - 10V

NG

OK

®

EF & EC-134

Repair harness or con-
nectors.
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TROUBLE DIAGNOSES
Diagnostic Procedure 24 (Cont’d)

ISCONNET
DISCONNET D
5
M &€ M € .
@ @l
[C_Eom_[olconnector] CHECK INPUT SIGNAL CIRCUIT. NG | Repair hamess o con- o
3 e T : 1 1. = \‘ﬂf\
1) Tumn ignition switch “OFF”. nectors. R

2) Disconnect ECM harness connector.

- 3) Check harness continuity between "
b e o terminal @) and ECM terminat @3). ER:

Continuity should exist.
AEC412
OK LG
v
CHECK COMPONENT NG | Replace closed throttle
(Closed throttle position switch}. "| position switch.
Refer to EF & EC-166. EE
OK
AT
hJ
Disconnect and reconnect harness con-
nectors in the circuit, and retest. B
Trouble is not fixed.
h 4

Check ECM pin terminals for damage
or the connection of ECM harness con- B=
nector. Refer to EF & EC-158.

Recennect ECM harness connector and
retest. §T

BF

A J
INSPECTION END

=
=,

DX

EF & EC-135 287



TROUBLE DIAGNOSES

Diagnostic Procedure 25
START SIGNAL (Not self-diagnostic item)

EEs
FUSE BLOCK
control
(Refer to #POWER
module) SUPPLY ROUTING~

in EL section?

up

Main harnessh

|
e
TR
®

o
o
&
o . o
$ o
he T (m
oo |
28 B
(Engline ""’_S"; ";'
E]] [@ control e @
narness’ HL,E @ IGNITION SWITCH
“~0 [Refer to last page
&‘.-_l, (Foldout page).]
- i (&2) [NLOCKOFFTACCT ON [ 5T
Engine room
hagrlwess) woru é CI) 8 5
3 [6} E*HE]
7 [“H[]]
R-G - €]
6 Q
I 7 [CREe)
8 [¢]
3 34 i LB 2 9 Q
e = E 0 [e]
3 1 Q
S bnll® 52 O
AFB] 2

FUSIBLE

L. INK -
BOX-1 BATTERY
AEC358
Harness layout
Glove box ECM Steering

/—- opening harness column

connector Front of
vehicle
<

To ignition
switch
AEC143

AEC0O20

EF & EC-136 268



TROUBLE DIAGNOSES

B START SIGNAL CkT B

1. CLOSE THRCTTLE. SHIFT
TO 7 OR N RANGE

Z. TOUCH START AND
START ENGINE
IMMEDIATELY

[ next || START |

SEF191L

#MONITOR & NO FAIL [}

START SIGNAL OFF

[ RECORD |

AEC445

L315
H.S.

CONNECT

[[_Ecn rﬁcuNNEcmRH

34

AEC413

QSCONNECT

bek)
T.5.

. CISCORNEDT

ECH_ [ couuecrun][

34

= =
Orare s
== B>
=P o o

AEC129

Diagnostic Procedure 25 (Cont’'d)

INSPECTICN START

@l
v
CHECK OVERALL FUNCTION. OK | |INSPECTION END A
1) Tumn ignition switch “ON”. " o
2) Perform “START SIGNAL
CKT” in “FUNCTION TEST” B
mode with CONSULT. ‘
OR
1) Turn ignition switch “ON". .
2) Check start signal in “DATA Le
MONITOR” mode with CON-
SULT.
IGN “ON” OFF
IGN “START” ON
FE
OR
1) Turn ignition switch fo
@ “START". AT
2} Check voltage between ECM )
terminal 84 and ground.
Voltage: ER
Ignition switch “START” T
Battery positive voltage
Except above B
Approximately OV U
NG
E! v 2R
CHECK INPUT SIGNAL CIRCUIT, NG | check the following.
1) Turn ignition switch “OFF". "| ® Hamess connectors
2) Disconnect ECM harness connector , ST
and ignition switch harness connec- ® Harmess connectors
3) Check harness continuity between ® 5A fuse BF
ECM terminal and terminal {1). ® Hamess continuity
Continuity should exist. between ECM and igni-
OK tion switch ) 48
If NG, repair harness or
connectors.
4 El
Disconnect and reconnect harness con-
nectors in the circuit, and retest.
DK

¥

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconnect ECM harmess connector and
retest.

h 4

INSPECTION END

EF & EC-137
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TROUBLE DIAGNOSES

Diagnostic Procedure 26

IAC VALVE-AIR REGULATOR (Not self-diagnostic item)

modu |l e3

R R I TR E®

I0a—L/R

1AC

VAL VE-
AIR
REGULATOR

B e
N\
df;b

(Reter

N
o
-

(Engine
control
sub-harness)
<«
a N
-

Gan

page

FUSE BLCCK
to “POWER
SUPPLY ROUTING#
in EL section )

P
+
()

Main

()

SMJ

IRefer to last
(Foldout page) .

B/R ——Dl2 == BsR
LGA/R——DL| ——LG/R

IGNITION SWITCH
ON or START
—1

BAR

harness)

(Engine roem
harness.

{Engine
control
harness)

i
Heo-
G

j=je]ma
GROUND

AEC359

Harness layout

Glove box

/— opening

ECM

harness

""Lf_"\

\_ﬁ:?@t

connector

AECO020

air regulator
harness
onnecto

AEC130

EF & EC-138
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TROUBLE DIAGNOSES

/ AEC389

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

E’

m
F T.5.

DISCONRECT

€

AEC414
’ DISCONNECT
[ A4 €
o &
i3
= AEC415

hd

CHECK OVERALL FUNCTION. NG | Check fue! pump control

1) Turn ignition switch “ON". | circuit.

2) Pinch fuel feed hose with fingers. Refer to EF & EC-130.
Fuel pressure pulsation should be
felt for 5 seconds after ignition
switch is turned “ON".

oK

B
¥

CHECK POWER SUPPLY. NGL Check the following.

1) Turn ignition switch “OFF”. | ® Harness connectors

2) Disconnect [AC valve-air regulator @ ,
harness connector. ® Harness connectors

3) Tum ignition switch “ON". ,

4) Check voltage between terminal @ # Hamess connectors
and ground. ,
Battery positive voltage should # Harness continuity
exist for 5 seconds after ignition between IAC valve-air

“switch is turned “ON”. regulator and fuel pump
relay

OK If NG, repair harness or

connectors.
A
¥

CHECK GROUND CIRCUIT. NG_ Check the following.

1) Turn ignition switch “OFF”. | ® Harness connectors

2} Check hamess continuity between @,
terminal (&) and body ground. ® Hammess connectors
Continuity should exist. :

OK & Harness continuity
between IAC valve-air
regulator and body
ground

If NG, repair harness or
connectors.
) J
NG

CHECK COMPONENT
(IAC valve-air regulator).
Refer to EF & EC-168.

A J

OK

vy

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

A J

INSPECTION END

EF & EC-139

Replace IAC valve-air
regulator.

A
ML

B

LG

’;\T

A

o

logi
5ol

&R
it

on
‘il

oe
B’b

5
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TROUBLE DIAGNOSES

Diagnostic Procedure 27
IAC VALVE-AAC VALVE (Not self-diagnostic item)

1AC
VAL YE-
AAC
VALYE IGNITION SWITCH
— Refer to 1ast page
i (Foldout page.]
@ LOCK]OFFIACCION [ ST
1 o0
(ECNS 5 161 C
ECC woPU—3 [l "N [e]|
cogﬁr{'g)\ —A—— wsRr -4 O |01
mo .@Q}b
« 2 Q Oj
T,
; s ? ST
8 [l
9 Q :
(Engine control f - [
il 115 se -‘ sub-harness) ’18 8
|| g
] =
] Tl
(Engine rcom
= @ hagrl'ncs:s)
[ T
N = B
=] | |=] ‘
P
w
& WoR woR ]
b (Engine contro! @ @
P harness) S
= & E =
] e
] } | E
i & &
L
4]
I 2
. "
]
=
L FUSIBLE
L INK ) =
BOX-1 BATTERY
AEC360
Harness layout
Glove box ECM h )
/—openlng harness
_conhector
I
1AG valve -
AAC valve
harness
connector
AEC132

EF & EC-140 _ 272



TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont’d)

IAC valve — AAC valve
=1 B~ sub-harness INSPECTION START
@l
h 4 Drops
CHECK OVERALL FUNCTION. > INSPECTION END
1) Start engine and warm it up sufficiently. [l
2) Check idle speed. '
750 £ 50 rpm
If NG, adjust idle speed. Refer to EF &
EC- 28. M
3) Disconnect 1AC valve-AAC valve sub-har-
hECaTe ness connectors .

4) Make sure ihat idle speed drops.

B LG
r _ - B Does not drop
E v
= NG ,
CHECK POWER SUPPLY. »| Check the following.
1} Stop engine. ® Harness connectors
2) Turn ignition switch “ON". ,
3) Check voltage between terminal @ and & Harness continuity
ground. between sub-harness con- FE
Voltage: Battery positive voltage nector and ignition
™ switch
OK 1f NG, repair harness or con- AT
nectors. o
MEF010C v
E CHECK OUTPUT SIGNAL CIRCUIT. NG .| Repair harness or connec- F
B IACV-AACY SYSTEM B 1) Reconnect IAC valve-AAC valve tors.
sub-harness cennector.
LET ENGINE IDLE 2) Start engine and let it idle. EE
THEN 3) Perform “IACV-AAC/Y SYSTEM” i
TOUCH START in “FUNCTION TEST"” mode with
{A/C SWeLIGHT SW OFF) CONSULT.
_ oR B
3) Perform “IACV-AAC/V OPENING
TEST” in “ACTIVE TEST"” mode
@“* ' with CONSULT. 7
[ next [ START ! OR
1) Turn ignition switch “OFF”",
MEF386C 2) Disconnect ECM harness connec-
tor. BE
3) Check harness continuity between
W ACTIVE TEST W ]:l E@%M terminal @ and terminal
IACV AAGHA OPENING  50% Continuity should exist. A
=== MONITOR = = = ) OK
CMPSSRPM (POS)  1200rpm Y NG el
MAS AIR/FL SE 1.41V CHECK COMPONENT Replace IAC valve-AAC
COOLAN TEMP/S 84°C (IAC valve-AAC valve). 1 valve.
Refer to EF & EC-167.
I i — 5
[Qu][ UP ][ OWN J[ad] v
AEC391] | Disconnect and reconnect harmess connec-
E tors in the circuit, and retest.
D'SCOM‘ECT BISCONNED™ Trouble is not fixed.
A€ :
Check ECM pin terminals for damage or the
H: ECM P] GGNNECTUR @ bL) connection of ECM harness connector. Refer
15 to EF & EC-158.
Reconnect ECM hamess connector and
retest.
(ﬁﬂ I Y
e INSPECTION END
AEC131

EF & EC-141 273



TROUBLE DIAGNOSES

Diagnostic Procedure 28

IAC VALVE-FICD SOLENOID VALVE (Not self-diagnostic item) AND AIR CONDITIONING
SYSTEM INPUT (Not self-diagnostic item)

1AC
YALVE-

ECH
{ECCS

control

module)

control
sub-harness)

[]
]
]
|
B
]

]

{Engine

<

FICE
SOLENOQID
YALVE

(Engine i?m E-]

FUSE BLOCK
{Refer to ~P
SUPPLY ROUTING
in EL section

up

1
@

Main harness}

OWER

H

IGNITION SWITCH
ON or START

L

control
harness}

DI T

HAREEE

Dre) |

B G

Engine roon
|

\3 E —=To air conditioning srstem

@
2]
e
Q.
PR
Ll
be (™
0 T
o— o
pt
w O
+ 3
[5]
LD
o—
-0
Ol
x=

W/R

o/

1AC
RELAY~
FI1CD
RELAY

€8

O]

Ii@lj-e——l
II@}B»—]

@

&

BOOY GROUND

AEC361

Harness layout

Glove box ECM
/— apening harness
connector

connectoar
Ur

3

T

IAC valve - FICD IAC valve -
solenoid vaive FICD
harness solenoid

AEC1324

EF & EC-142
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TROUBLE DIAGNOSES

z 8

OISCONNECT

€

®

MEFO13C,

8

% DISCONNECT

DISCONNEET

A€

IEI

,E D'SCONNECT
4 Eéj']

-

>y

AEC088

Diagnostic Procedure 28 (Cont’d)

IAC valve-FICD soclenoid valve

INSPECTION START

A 4

CHECK OVERALL FUNCTION. OK; INSPECTION END
1) Start engine and warm it up suffi- - -
ciently.
2) Check idie speed.
750 x 50 rpm
If NG, adjust idle speed.
3) Turn both air conditioning switch and
blower fan swiich “ON”, any mode
except “OFF”, ambient temperature
above 10°C (50°F), then recheck idie
speed.
800 = 50 rpm
NG
4
Check if air conditioning compressor NG_‘ Refer to HA secticn.
functions normally. ‘ i
OK
v
CHECK POWER SUPPLY. NG | check the following.
1) Turn ignition switch “OFF”. "| ® Harness connectors
2) Disconnect IAC relay-FICD relay. .
3) Turn ignition switch “ON”. ® 10A fus
4) Check voltage between terminals (2, ® Harness continuity
() and ground. between fuse and IAC
Voltage: Battery positive voltage relay-FICD relay
If NG, repair harness or
OK connectors.
B
h 4
NG

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF”,

2) Disconnect {AC valve-FICD solenoid
valve harness connector.

3) Check harness continuity between
terminal (& and body ground, termi-
nal @ and terminal (3.

Continuity should exist.

Y

OK

EF & EC-143

Check the following.
® Harness connectors
, @s3

® Harness connectors
D,

® Harness connectors

® Harness continuity
between IAC valve-
FICD solenoid valve
and body ground

¢ Harness continuity
between IAC valve-
FICD solenoid valve
and {AC relay-FICD
relay

If NG, repair harness or

connectors.

)
R,
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TROUBLE DIAGNOSES

DISCONNECT

&

Iy
ol _d

,a\

AEC416

Diagnostic Procedure 28 (Cont’d)

CHECK COMPONENT
{IAC valve-FICD solenoid valve}.
Refer to EF & EC-168.

Y

OK

L 4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reccnnect ECM harness connector and
retest.

¥

INSPECTION END

EF & EC-144

| CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1) Start engine. | ® Harness connectors
2) Check voltage between terminal (1) OHEG)
and ground, & Hamess continuity
Voltage: between air condition-

With air conditioning switch ing system and IAC

“ON” and fan switeh in any posi- relay-FICD relay.

tion and any mode except If NG, repair harness or

“OFF”, ambient temperature connectors. Refer to HA

above 10°C (50°F) section.

Less than 2.3V :
With air conditioning switch
HOIFFH
7.0 - 9.0V
OK
v
CHECK COMPONENT NG | Replace IAC relay-FICD
(IAC relay-FICD relay). " reay.
Refer to EF & EC-169.
OK
v
NG

Replace IAC valve-FICD
solenoid valve.
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TROUBLE DIAGNOSES
Diagnostic Procedure 28 (Cont’d)

~ MONITOR = NO FAIL |_] Air conditioning (A/C) switch

AIR COND SIG ON 2l
INSPECTION START

1D v
CHECK OVERALL FUNCTION. NG_ Check harness continuity 2
1) Start engine. | between A/C system and W
l RECORD —’ @ 2) Check A/C switch signatl in ECM terminal . Refer
ABCO91 “DATA MONITOR” mode with to HA section. If NG,
E CONSULT. : repair harness or connec- LG
CONNECT With air conditioning switch tors.

|[ EoM [ connzcmg” e “ON” and fan switch in any
a1 he position and any mode

except “OFF”, ambient tem-

' perature above 10°C (50°F): '
S ON FE
With air conditioning switch

: “OFF”: R
@@ i) OFF iT
" = OR

AEC090

7
L

@ 1) Start engine. EA
2) Check voltage between ECM
terminal and ground. '
Voltage: B

With air conditicning
switch “ON” and fan
switch in any position ZR
and any mode except

“OFF”, ambient tempera-
ture above 10°C {50°F) ISH

Less than 2.3V
With air eonditioning

switch “OFF” BF
Battety positive volt-
age
B
b 4
o

INSPECTION END

X
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TROUBLE DIAGNOSES

Diagnostic Procedure 29
COOLING FAN CONTROL (Not self-diagnostic item)

ECH
(ECCS
control
modu i e)

()

— BRN@ % BR/AW -

FUSE BLOCK
(Refer to ~FPOWER
SUPPLY ROUTING*
in EL ssction.}

{Engine
control
harness)

s —LsB
\
[ege)

D @
B E

N

(Engine rcom
harness!

ioo\b = |

L

(Mair harness)

page
-

IGNITION SWITCH
ON or START

@0 &

i3 _?

%
%
%

| EEEPERECH TP Ee ]

Y

@

=

@ (@ gl
8l dig| o

2B
nb (W)
B 00
£ % =
' HIGH mS; i
& PRESSURE B
: —% SW1TCH-2 G
2 T
¥ 8@ & ©
ENGINE GROUND x
I
i —
I il T il
o * E
a 55 Tu ot a3t (PR =% z = =
. ) '_l-' ) m—l - mJ

@B &

L2 W

openin
/— P g

connector

Cooling fan
relay - H2

Cooling fan

relay — Hi
AEC417

g
Cooling fan motor %
harness connector T LECHs
™

High pressure switch
harness connector

AEC454

EF & EC-146

R = 1] s |

! LD COOLING g COOLING COOLING o
£ - FAN FAN FAN SROUND FUSIBLE FYSIBLE
RELAY zeLay [ Revar LINK LINK =
COOLING LD H1 Hz BOX-2 BOX-2 BATTERY
FAN
MaTCeR
m AEC362
Harness layout
Glove box ECM Cooling fan /_/_/

harness relay —LO — /
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TROUBLE DIAGNOSES

B

Cooling fan
== /—

DR

AECA19

Diagnostic Procedure 29 (Cont’d)

Cooling fan

INSPECTION START

[E Cooling fan 7

150 (3 resistor

e

Engine coolant

temperature sensor

harness connector
DISCONNECT

o €

Cooling fan
relay - H1 harness
connector AEC420

150 Q) resistor

Ue

Engine coolant
temperature sensor
harmness connector

L€

Cooling fan
relay - H2 harness
connector AEC421

CHECK COOLING FAN HIGH SPEED
OPERATION.

1) Stop engine.

IE 2) Disconnect radiator fan relay-LO
and cooling fan relay-H1.

3) Disconnect engine coolant tem-
perature sensor harness connec-
tor.

4} Connect 150() resistor to engine
coolant temperature sensor har-
ness connector.

5) Restart engine.

Make sure that cooling fan oper-
ates at high speed.

6) Stop engine.

7) Reconnect cooling fan relay-H1
and disconnect cooling fan relay-
H2.

8) Restart engine.

Make sure that cooling fan oper-
ates at high speed.

Y

‘LOK

INSPECTION END

EF & EC-147

[ Al ¥

CHECK COOLING FAN LOW SPEED | NG | Check cooling fan low
OPERATION. | speed control circuit.
1) Start engine. (Go to J
2) Keep engine speed at about 2,000 Refer ic EF & EC-153.

rpm until engine is warmed up suffi-

ciently.
3) Make sure that cooling fan begins to

operate at low speed during warm-

up.

L oK
NG

Check cooling fan high
speed control circuit.

{Go to [PROCEDURE B| .)

Refer to EF & EC-150.

@

[\‘,‘v i A
Wi

EM

AT

Ri&

8T

09;
g

|

T
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TROUBLE DIAGNOSES

. ‘&5 DISCONKECT
513 =
€

[ —

Diagnostic Procedure 29 (Cont’d)

PROCEDURE A

INSPECTION START

ks

MEF319C

= DISCONNECT

- DISCONNECT
) loc]
S o€ HEe)

=

MEFQ20C

DISCONYELT

DISONNECT Ed—«
A€ A€
38

£

[”_EoM__[d] comnEcTo]| 1
9

| Ea—

(&

AEC133

E A4
CHECK POWER SUPPLY. NG | Check the following.
1} Stop engine. "| ® Harness connectors
2) Disconnect cooling fan relay-LO. (M
3 Turn ignition switch “ON”, o 10A fuse
4y Check voltage between terminals @ ® 55A fusible link
(3) and ground. ® 120A fusible link
Voltage: Battery positive voltage ® Harness continuity
oK between cooling fan.
relay-LO and fuse
® Harness continuity
between cooling fan
relay-LO and battery
If NG, repair harness or
connectors.
¥
CHECK GROUND CIRCUIT. NG_ Repair harness or con-
1) Turn ignition switch “OFF”. "1 nectors.
2} Disconnect coeling fan motor har-
Ness connectors.
3} Check harness continuity between
terminal (8) and terminal (b), termi-
nal @ and body ground.
Continuity should exist.
OK
v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1) Disconnect ECM harness connector. | ® Harness connectors
2}y Check harness continuity between @ , @
ECM terminal @ and terminal @ & Harness continuity
Continuity should exist. ) between cooling fan
OK relay-LO and ECM
If NG, repair harness or
connectors.
v
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay-LO). " | relay-LO.

| Refer to EF & EC-168.

OK

®

EF & EC-148
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TROUBLE DIAGNOSES

WACTVETESTE [
cooLinGg FaN OFF

= == MONITOR ===
COOLAN TEMP/S 83°C

EE o |

AEGC317

Diagnostic Procedure 29 (Cont’d)

CHECK COMPONENT
{Cooling fan motor).
1} Reconnect cocling fan relay-
LO, coaling fan motor hamess
connectors and ECM harness
connector.
2) Start engine.
3) Perform “COOLING FAN

TEST” in “ACTIVE TEST"
mode with CONSULT.

NG

- OR
Refer to EF & EC-170.
a2
' OK

b4

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM hamess con-
nector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

Y

INSPECTION END

EF & EC-149

.| Replace cooling fan

motor.

V7

EM

LC
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TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

OISCONMECT

7 24 €

PROCEDURE B

INSPECTION START

© o

f

¥

MEF018C

Cooling fan relay -

Iﬁ Cooling fan refay -

H1 harness W H2 harness
conneclor connector
9 S
A E&FED
DISCOMMNECT
€ al

§s

Al

&

[

[

NG

CHECK POWER SUPPLY 1.

1) Stop engine.

2) Disconnect radiator fan relay-Hi.

3) Turn ignition switch “ON".

4) Check voltage between terminals @

(3) and ground.
Voltage: Battery positive voltage

AECA22

Check the following.

"| ® Harness continuity

between cooling fan
relay-H1 and harness
connector

® Harness continuity
between cooling fan
relay-H1 and fusible

1) Turn ignition switch “OFF”.

I'E't.‘; DISCONKECT l'bﬁ DISCOMMECT
S € €
5

GZ5

{ G

2} Disconnect cooling fan relay-H2.

3) Check harness continuity between
terminals @ and terminal @ termi-
nal (3) and terminal @

Continuity should exist.

OK link €2D
If NG, repair harness or
connectors.
n
h J
CHECK POWER SUPPLY 2. NG‘ Repair harness or con-
"| nectors.

OK

- ¥

CHECK GROUND CIRCUIT 1.

AEC423

1} Bisconnect cooling fan motor har-

ness connectors.
2) Check harness continuity between
terminal (@) and cooling fan relay-H1

terminal ().
Continuity should exist.

NG

Repair harness or con-

OK

®

EF & EC-150

nectors.
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TROUBLE DIAGNOSES

Cooling fanrelay H1  Cooling fan relay H2
harness connector harness connector

Diagnostic Procedure 29 (Cont’d)

®

EF & EC-151

= 8 :
DISCONMNECT T
E@ E@D CHECK GROUND CIRCUIT 2. NG | Repair harness or con- ”
1) Check hammess continuity between nectors. S
terminal @ and terminal @
[ZZ @ Continuity should exist. B
|8 Eﬂ OK
- AEC442
‘ Lo
=y =Y e CHECK QUTPUT SIGNAL CIRCUIT 1. NG_; Check the following.
H.S. E E@ 1} Disconnect ECM hamess connector, "| ® Hamess connectors
S <13 2} Check hamness continuity between ,
“ EcM_ [0 CUNNEBTGR” ECM terminal and cooling fan . I-%asscc?%inuity
b relay-H1 terminal (1). between ECM and EE
Continuity should exist. cooling fan relay-H1
e - i NG, repair harness or
) . ' OK
(Ea : l__l—‘ connectors. AT
AEC134
v B,
_ . CHECK OUTPUT SIGNAL CIRCUIT 2. NG_‘ Repair harness or con-
g:‘::na;:: relay - g;‘:":‘rﬁéz relay - 1) Check harness continuity between "| nectors.
connector connector terminal @ and terminal @ o)
= Continuity should exist.
A i
DISCONMWECT CIsEoNNECT OK BR
¥
9] @a CHECK COMPONENT NG | meplace cooling fan §T
{Cooling fan relay-Ht). | relay-H1.
— AEC443| ; Refer to EF & EC-169.
BF
OK
v HA
CHECK COMPONENT NG; Replace cooling fan
(Cooling fan relay-H2). | relay-H2. .
Refer to EF & EC-169. EL
oK
IEX
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TROUBLE DIAGNOSES

W ACTIVE TEST B |:|
OFF

= == MONITOR = = =
COOLAN TEMP/S 88°C

COOLING EAN

I_Eli —_n"mﬂi

AEC424

Diagnostic Procedure 29 (Cont’d)

®&

,

CHECK COMPONENT

NG

{Cooling fan motor}.

1) Reconnect cooling fan relay-
H1, -H2, cooling fan motor
hamess connectors and ECM
harness connector.

2) Start engine.

3) Perform “COOLING FAN
TEST” in “ACTIVE TEST”
mode with CONSULT.

OR

@ Refer to EF & EC-170.

OK

¥

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Refer to EF & EC-158.
Reconngct ECM harness connector and
retest.

h 4

INSPECTION END

EF & EC-152

.| Replace cooling fan

motor.
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TROUBLE DIAGNOSES

E DISCONNELT
kS
o €
ocN ®
d [ o
(%)
) AEC425
m DISCONNECT DISCOMMECT
' €& HE
ECM ]O[GONNECTORJ
o0
00
@
Q
e &
AEC426

Diagnostic Procedure 29 (Cont’d)

High pressure switch-2 box

INSPECTION START

@
h 4

CHECK GROUND CIRCUIT.

1) Disconnect high pressure switch-2
harness connector.

2) Check harness continuity between
terminal @ and engine ground.
Continuity should exist.

NG

OK
=
¥

.| Repair harness or con-

nectors,

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2) Check harness continuity between
ECM terminal @5 and terminal (d).
Continuity should exist.

NG

oK

Y

.| Repair harness ar con-

nectors.

CHECK COMPONENT
(High pressure switch-2).
Refer to EF & EC-170.

NG

OK

¥

Check ECM pin terminals for damage
or the connection of ECM harness ¢on-
nector. Refer to EF & EC-158.

A4

INSPECTION END

EF & EC-153

.| Replace high pressure
| switch.

&2

8

EM

LG

g
Sl

i
=
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TROUBLE DIAGNOSES

Diagnostic Procedure 30
POWER STEERING PRESSURE SWITCH (Not self-diagnostic item)

connector

\ \\ _
AEC020

EF & EC-154

ECM
(ECCS
control
modu | e}
F; % - (Engine control harness)
|| =
a s /7 BIC]
-]
@8 v@ - O
ENGITNE GR:OUND
POWER
STEERING
PRESSURE
SWITCH
AEC363
Harness layout
Gilove box ECM Power steeripg
/——opening " hamess pressure switch
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TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)

INSPECTION START

: L4

CHECK CONTROL FUNCTION.

OK

1) Start engine and warm it up suffi-
ciently.

2} Check power steering pres-
sure switch signal in “DATA
MONITOR” mode with CON-
SULT.

Steering is neutral: OFF

Steering is turned: ON

CR
2) Check voltage between ECM
terminal 2 and ground.
Voltage:
When steering wheel
"is turned quickly.
Approximately 0V
Except above
Approximately 5V

NG
B v

=t

INSPECTION END

CHECK GROUND CIRCUIT.

NG

¥

1} Stop engine.
2) Disconnect power steering pressure
switch harness connector.
- 3) Check hamess continuity between
terminal (b) and engine ground.
Continuity should exist.

oK
v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

NG

1) Disconnect ECM harmness connector.

2) Check harness continuity between
ECM terminal (2 and terminal (a).
Continuity should exist.

oK

A4

Repair harness or con-
nectors.

CHECK COMPONENT

NG

(Power steering pressure switch).
Refer to EF & EC-170.

OK

Y

wMONITOR NO FalL [ ]
PW/ST SIGNAL OFF
[ RECORD |
SEF5911
—1 COMNECT
[_Fer CONNECTOR]| %
12
|
®_ O
Py A
ORI
AEC135
B g e
1.5. Eﬁj
: b
(&)
- AEC427|
m DISCONNECT DISCONNECT
[__EcM__[c[connecToR]|
12 D
=
—8 [ &
AEC428

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of the ECM harness
connector. Refer to EF & EC-158.
Reconnect ECM harness connector and
retest.

b4

INSPECTION END

EF & EC-155

Y

Replace power steering
pressure switch.

A

’E[\T
A
=l

i 7
LG

=y
)
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TROUBLE DIAGNOSES

Diagnostic Procedure 31
A/T CONTROL UNIT (NEUTRAL SIGNAL) CIRCUIT (Not self-diagnostic item)

ECM A/T CONTROL UNIT
(ECCS
control [
moduled PR H o Pt
—>RE /Wﬂﬁ S aaamimans G
B 1
-]
N
o
=] | =
% % 55— {Engine control harness)
AEC364
Harness layout
Glove box ECM I Glove box
openlng harness !

connector

\ A/T cantrol unit e ——
e S
hamess connector —
AEC020 AEC450

EF & EC-156 268



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont’d)

A
|i A NEUTRAL POSI Sw CKTH INSPECTION START
SHIFT
out oF N/P-rancge X OK
THEN CHECK OVERALL FUNCTION. . INSPECTION END
TOUCH START 1) Tumn ignition switch “ON". g
2) Perform “NEUTRAL POSI SW
CKT” in “FUNCTION TEST”
mode with CONSULT. '
| Il__START | OR
' AEC181 1} Turn ignition switch “ON”.
2) Check park/neutral position
switch signal in “DATA
SULT. .
START SIGNAL  OFF “N” or “P”: ON
CLOSED TH/POS  ON Except above: OFF
AlIR COND SIG OFF OR
NEUTPOSI SW on 1) Set shift lever to the park/
@ neutral position.
2} Disconnect ECM harness cen-
_ nector.
3} Check harness continuit
L RECORD ] between ECM terminal
AECO053 and body ground.
- Continuity should exist.
NG
E v
I— ﬁ DSCONNEDT NG .
r ECM 5| CONNEGTURJ E EQ CHECK INPUT SIGNAL CIRCUIT. | Repair harness or con-
2 1) Turn ignition switch “OFF”. nectors.
2) Disconnect A/T contral unit harness
— connector.
} 3) Check harness continuity between
3 ECM terminal 38 and terminal {3).
— Continuity should exist.
. OK
h 4
NG

CHECK INHIBITOR SWITCH CIRCUIT.

¥

Refer to AT section (“INHIBITOR
SWITCH, TRANSAXLE GEAR SELEC-
TION SWITCH-OD AND CLOSED
THROTTLE POSITION SWITCH CIR-
CUIT CHECKS”, “Self-diagnosis”,
“TROUBLE DIAGNOSES").

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit, and retest.

AEC084 Trouble is not fixed.
|— Y i
E % Déoéj Check ECM pin terminals for damage
el or the connection of ECM harness con-
I Eon ﬁCONNECTURH Lo g wscownct nector. Refer to EF & EC-158.
35 “ Reconnect ECM harness connector and
: retest.
AT + CJUNTT [o] CONNECTOR]|
12
Y
INSPECTION END
& L[E
— AEC430
EF & EC-157

Replace inhibitor switch.

5

)

m-in

P

£

LG
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TROUBLE DIAGNOSES

Glove box ECM
s opening hamess

connector

ECM hamess protector

AEC137

—]

/ NN

ZThin wire

Tester probeE

SEF3671

Electrical Components Inspection

ECM INPUT/QUTPUT SIGNAL INSPECTION

1. ECM is located behind the glove box. For this inspection:
® Remove glove box bucket.
® Remove lower finisher panel by reaching through the
glove box and releasing the spring clips.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
ily.
® Open harness securing clip to make testing easier.
® Use extreme care not to touch 2 pins at one time.

e Data is for comparison and may not be exact.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

1otz woe o4 osroel v tee] [1] 2] 3

10ge[>nzlin il xCe] [8] 9 [10]1

g =%
Blw
=
=]
iy
P

15[16}17[18[19[20[21[e2] [31]a2]a3]a4]as]36]37]aa]30]
23]24] 27|28]29]30] [40}a1 44]45]46]4748]

CONNECT

A €

AEC431

EF & EC-158
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TROUBLE DIAGNOSES

ECM Inspection table

Electrical Components Inspection (Cont’d)

&)
TERMI-
NAL ITEM CONDITION DATA
NO. A
[Engine is running.|
0.4 - 0.6V o
Idle speed 1=l
1 Ignition signal
[Engine is running. |
1.1-1.3V L

Engine speed is 2,000 rpm.

2 Tachometer

[Engine is running.|

Idie speed

Approximately 1.0V

[Engine is running.]

3.2 - 3.6V FE
Engine speed is 2,000 rpm.
|Engine is running.| AT
3 Ignition check g-12v o
|dle speed
[Engine is running.] EA
0-1Vv

ECM power source

Idle speed

4 ne i 7 23
f-shutoff Engine is running. 2
(Seil-shutoff) I 2 BATTERY POSITIVE
For a few seconds after turning ignition VOLTAGE (11 - 14V)
switch “OFF” : BR
[Engine is running.| (Warm-up condition)
1.0V or more
Idle speed 8T
8 EGR temperature sensor
|Engine is running.] (Warm-up condition)
0-1.0v
EGR system is operating. BF
[Engine is running. | BATTERY POSITIVE i
Cooling fan is not operating. VOLTAGE (11 - 14V) A
9 Cooling fan {Low speed)
'[Engine is running.|
B 0.7 - 0.8V : EL
Cooling fan is operating at low speed.
[Engine is running.| BATTERY POSITIVE I
13\

10 Cooling fan (High speed)

Cooling fan is not operating.

VOLTAGE (11 - 14V}

[Engine is running.|

Cooling fan is operating at high speed.

0.7 -0.8V

11 Air conditioning relay

[Engine is running. |

Both A/C switch and blower switch are
“oN, M

Approximately OV

[Engine is rurning.|

A/C switch is “OFF”.

BATTERY POSITIVE
VOLTAGE (11 - 14V)

(1} Any mode except “OFF”, ambient temperature above 10°C (50°F).

EF & EC-159
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TROUBLE DIAGNOSES

Electrical Components Inspechon (Cont’d)

TERMI-
NAL ITEM CONDITION DATA
NOC.
[Engine is running.|
Approximately 0V
Steering wheel is being turned.
12 Power steering pressure switch
[Engine is running.|
Approximately 5V
Steering wheel is not being turned.
1.0 - 3.0V
16 Mass air flow sensor |Engine is running.] Voltage varies with engine
‘ speed.
. 0-5.0V
Engine coolant temperature —— - . . )
18 |Eng|ne is runnlng.| Voltage varies with engine
sensor
coolant temperature
|Engine is running.]
19 Heated oxygen sensor 0 - Approximately 1.0V
After warming up sufficiently
0.4 - Approximately 4V
20 Throttle position sensor [Ignition switch “ON" Voltage varies with the throttie
valve opening angle.
[Engine is running.]
22 Crankshaft position sensor _ 0.0 - 0.5V
30 {Reference signal) Do not run engine at high speed under no- ' '
load.
[Engine is running.| .
27 Knock sensor Approximately 2.5V
Idle speed
_ 0.3 - Approximately 3V
28 | Throttle opening signal [Ignition switch “ON”| Voltage varies with the throttle
valve opening angle
[Engine is running. |
31 Crankshaft position sensor 20-3.0V
40 {Position signal) Do not run engine at high speed under no- ' '
load.
[Ignition switch “ON”|
32 Vehicle speed sensor ‘!Engtne ftopped and gear position is Varies from 0 to 5V
7 Neutral”.
While rotating front wheel by hand
[Ignition switch “ON”|
Approximately 8 - 10V
Throttle valve: Idle position
33 Closed throttle position switch — -
(Idle position) [Ignition switch “ON”]
I— Throttle valve: ov
Any position except idle positicn
[ignition switch “START"| 8-12V
34 Start signal

[Ignition switch “ON”

Approximately OV

EF & EC-160
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

TERMI- @l
NAL ITEM CONDITION DATA
NQO. '
lgnition switch “ON” (N
] ov
35 A/T control unit (Park/neutral Neutral/Parking N
s :E.' w
positior) [lgrition switch “ON” £
4-6V
Except the above gear position
— . LG
[Ignition switch “OFF”] ov
36 Ignition switch BATTERY POSITIVE

[lgnition switch “ON"]

VOLTAGE ({11 - 14V)

37 | Power source for sensors [Ignition switch “ON"| Approximately 5V
FE
38 e - TN BATTERY POSITIVE -
47 Power supply for ECM |Ignmon switch "ON | VOLTAGE
[Engine is running. | AT
Both air conditioning switch and blower 2.0 -2.5V
41 | Air conditioning signal switch are "ON". A
[Engine is running. | BATTERY POSITIVE
Air conditioning switch is “OFF". VOLTAGE (11 - 14V) 2]
[Ignition switch “ON”|
|_ N Approximately 8 - 9V aE
44 | POWer source for closed Throttle valve: Idle position 25
throttle position switch |Ignition switch “ON”| BATTERY POSITIVE
VOLTAGE (11 - 14V) &T

Throttle valve: Except idle position

- — - BATTERY PQSITIVE
46 | Power supply (Back-up) [Ignition switch “OFF”| ‘ VOLTAGE (11 -14V) BE

101 Injector No. 1

103 | Injector No. 3 (&
105 | Injector No. 5 (Engine s romning] BATTERY POSITIVE "
110 | Injector No. 2 VOLTAGE (11 - 14V)

12 Injector No. 4 _
114 Injector No, 6 [BX

[Engine is running.| (Warm-up condition) BATTERY POSITIVE
VOLTAGE (11 - 14V)

Engine speed is below 3,200 rpm.

102 EGR control-solenocid valve
|Engine is running.[ (Warm-up condition}

0.3 -0.9V
Engine speed is above 3,200 rpm.

EF & EC-161 203



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

TERMI-
NAL ITEM CONDITION DATA
NO.
[Ignition switch “ON"|
.For 5 seconds after turning ignition
switch “ON” 0.7 - 0.9V
104 | Fuel pump refay |Engine is running. |

[Ignition switch “ON”

BATTERY POSITIVE
- Within 5 seconds after tuming ignition VOLTAGE (11 - 14V)

switch “ON"
|Engine is running. |
3-1v
Idle speed
Engine is running.
113 IAC valve-AAC valve l g g I
Steering wheel is being turned.
4.7V

Air conditioning is operating.
Rear defogger is “ON.
Headlamps are in high position.

EF & EC-162 _ 294



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove distributor from engine. (Camshaft position sensor
Rotate Gy harness connector should remain connected.)
A 2. Turn ignition switch “ON”.

CONNECT

(- 3. Rotate distributor shaft slowly by hand and check voltage
@ between terminals &, (& and ground. A

@ Terminal Voltage
= E)

(@ (120° signal) .
Harness connector shoutd Tester's pointer fluctuates between 5V and 0V.

remain connected. 1° signal
SEF447J @ ( 9 )

LG
If NG, replace distributor assembly with camshaft position N

SEensor. EF &
EC

EE]
S
ES

AT
4. Visually check signal plate for damage or dust.
BR
ST
SEC1858
gF
< MASS AIR FLOW SENSOR
= CONNECT ) . R
Talblc mﬂs e @ﬁ) 1. Peel mass air flow sensor harness connector rubber if the
- harness connector is connected. i
2. Tum ignition switch “ON”,
45 [V] 3. Start engine and warm it up sufficiently.
n@ ¢ | 3 o 4. Check voltage between terminal (@) and ground. EL
R | = = ,
Conditions Voltage V
7] 53
CI@H [gnition switch “ON” (Engine stopped.) Less than 0.5 [2X
S Idle (Engine is warm-up sufficiently.) Approximately 1.0 - 1.7
5. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.
SEF832d
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Electrical Components Inspection (Cont’d)

ENGINE COOLANT TEMPERATURE (ECT) SENSOR

1. Disconnect engine coolant temperature sensor harness
connectar,
2. Check resistance as shown in the figure.

Temperature °C (°F} Resistance k(}
20 (68) 21-29
50 (122) 0.68-1.0
80 (176) 0.30 - 0.33

SEF536H

If NG, replace engine coolant temperature sensor.

/—Ignition cail IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

©) Terminal Resistance
@ - @ Approximately 1.0}
@®-® Approximately 10 k2

if NG, replace ignition coil.

SEF732

POWER TRANSISTOR

1. Disconnect power transistor harness connector.

2. Check power transistor continuity between terminals with a
digital tester as shown in the figure.

® The digital tester must have a diode check position to per-
form this test.

& Terminal side
. Terminal Terminal Terminal
Digital tester @Termi- - @ : @ - @
AEC182 nal side Resis- Resis- Resis-
tance Resuit tance Result tance Result
0 0 0
Terminal . . Not o NG Not o NG
@ orQ orQ
— — 0 NG 0 NG
% NG — — o NG
inal
Terminal Not « OK . . Not « oK
®) or 0 orQ
0 NG — — 0 NG
o NG ) NG _ _
Terminal Not « OK Not « OK . o
@ or 0 or0
0 NG 0 NG — —

o Infinity resistance
If NG, replace power transistor.
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AECO21

AEC139

AEC107

Electrical Components Inspection (Cont’d)

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals (@ and ().

Resistance: Approximately 0.7}

If NG, replace fuel pump.

EGR CONTROL-SOLENOID VALVE AND PRESSURE
REGULATOR CONTROL SOLENOID VALVE

1. Disconnect EGR control-solenoid valve harness connector.
2. Check solenoid valve, following the table as shown below:

Caonditions

Air passage continuity

Air passage continuity

between (&) and ‘between (B) and ©
Supply 12V direct cur-
rent between terminals Yas No
@) and @
No current supply No Yes

If NG, replace EGR control-solenoid valve.

INERTIA FUEL SHUTOFF SWITCH
1. Disconnect inertia fuel shutoff swiich harness connector.

2. Check inertia fuel shutoff switch, following the table as

shown below:

Conditions

Centinuity between terminals

@ and @
Switch open (tripped) No
Switch closed (set) Yes

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
if NG, replace EGR valve.

EF & EC-165

EF &
EC

FE

AT

FA,

ST
BF
HA

EL
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TROUBLE DIAGNOSES

EC3381A

SEF830F

.
TS

CISCOVNELT

SEF3511

et o O
5€ J,@JE:]

AEC023

Electrical Components Inspection (Cont’d)
EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0.490 kPa (50 mmH,0, 1.97 inH,0) to
check for leakage. If a leak is noted, replace valve.

EGR TEMPERATURE SENSCR

Check resistance change and resistance value at 100°C
(212°F).
® Resistance should decrease in response to tempera-
ture increase.
Resistance: 100°C (212°F)
85.3+£8.53 k(2
If NG, replace EGR temperature sensor.

THROTTLE POSITION (TP) SENSOR

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals & and (©
changes when opening throttle valve manually.

Accelerator pedal conditions Resistance k(}
Completely released Approximately 1
While moving (smoothly} 1 - 9
Completely depressed Approximately 9

If NG, replace throttle position sensor, adjust as instructed
helow.

CLOSED THROTTLE POSITION SWITCH

1. Disconnect closed throttle position switch harness connector,
2. Check continuity between terminals @ and ().

Accelerator pedal condition Continuity
Released Yes
Depressed No

If NG, replace closed throttle position switch, adjust as
instructed below.

EF & EC-166 © 208
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Electrical Components Inspection (Cont’d)
ADJUSTMENT FOR THROTTLE POSITION (TP)

SENSOR AND CLOSED THROTTLE POSITION

SWITCH &l

If throttle position senscr or closed throttle position switch is

replaced or removed, it is necessary to install it in the proper

position, by the procedure below: MA

1. Install throttle position sensor on throttle body. Do not
tighten bolts. Leave bolts loose.

2. Connect throttle position sensor and closed throttle position EW
switch harness connectors.

3. Start engine and warm it up sufficiently.

4. Disconnect closed throttle position switch harness connec- LG

tor and IAC valve-AAC valve sub-harness connector.

Check closed throttle position switch “OFF” — “ON” speed [33

with circuit tester, closing throttle valve manually. EC
Closed throttle position switch OFF -~ ON speed:

Idle speed 150 rpm in “N’”’ position.

o,

FE
AT
Ba
~—i\ IAC valve -AAC valve | |AC VALVE-AAC VALVE
Z— sub-harness 1. Disconnect |IAC valve-AAC valve sub-harness connector
. DAY
2. Check IAC valve-AAC valve resistance at sub-harness con-
nector. -
Resistance: B
Approximately 100}
& |If NG check resistance of IAC valve-AAC valve and sub-
harness separately. T
AEC376)
. BF
® Check IAC valve-AAC valve resistance.
Resistance:
Approximately 100} MA
=R
(DX

SEF352|

e Check plunger for seizing or sticking.
® Check for broken spring.

SEF856L
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TROUBLE DIAGNOSES

AEC183

Washer

Plunger

?:D: o ) —)

SEF342H

SEF33%H

AEC451

Electrical Components Inspection (Cont’d)
IAC VALVE-FICD SOLENOID VALVE

® Check for clicking sound when applying 12V direct current
to terminals.

® Check plunger for seizing or sticking.
® Check for broken spring.

IAC VALVE-AIR REGULATOR

e Check IAC valve-air regulator resistance.
Resistance:
Approximately 70 - 80(}

® Check IAC valve-air regulator for clogging.

KNOCK SENSOR

1. Disconnect knock sensor sub-harness connector :

2. Check continuity between terminal (&) and ground.

Continuity should exist.

® |t is necessary to use an ochmmeter which can measure
more than 10 M(}.

CAUTION: :

Discard any knock sensor which has been dropped or

undergone shocks; use a new one.
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TROUBLE DIAGNOSES
Elecirical Components Inspection (Cont’d)

pscomee T ~.| FUEL INJECTOR
€ J No. 2, No. 4 and No. 6 cylinders
1. Disconnect injector harness connector. . &l
T 7\ 2. Check resistance between terminals as shown in the figure.
TR \ Resistance: 10 - 140 o
7 If NG, replace injector. MA
@y L \_ | pace
_»/’/' No. 1, No. 3 and No. 5 cylinders -
1. Disconnect sub-harness connector for injectors. ’
A SEFm,_ 2. Check resistance between terminals, following the table as
shown below: e
Cylinder Terminal No. . Resistance
No. 1 @-©
No. 3 @ -® 10 - 140
No. 5 -© <
If NG, replace injector.
. - &T
HEATED OXYGEN SENSOR (HO2S)
Perform “Diagnostic Procedure For Trouble Code 33”. _
Refer to EF & EC-114. P&
ER
S
BF
ECM RELAY, FUEL PUMP RELAY, AIR CONDITIONING
RELAY, IAC RELAY-FICD RELAY AND COOLING FAN
—_ RELAYS Gl
° ¢ | Check continuity between terminals @ and (&). '
* Conditions Continuitgei\:j% terminals EL
nﬂﬂﬂ 12V (fused) direct current supply Yes W
between terminals @ and (2) IDX
SEF054F No current supply No

If NG, replace relay.

EF & EC-169 -



TROUBLE DIAGNOSES

AEC455

|

Cooling fan motor
harness connector

DISCONNECT

AEC432

Electrical Components Inspection (Cont’d)
RESISTOR

1. Disconnect resistor hamess connector.
2. Check resistance between terminal @ and ().
Resistance: Approximately 2.2k()
If NG, replace resistor,

POWER STEERING PRESSURE (PSP) SWITCH

1. Disconnect power steering pressure switch harmness con-

nector.
2. Start engine.
3. Check continuity between terminals @ and ®).

Conditions Continuity
Steering wheel is being turmed Yes
Steering wheel is not being tumed No

If NG, replace power steering pressure switch.

HIGH PRESSURE SWITCH-2
Check continuity between terminals (& and (d).

High-pressure side line . -

. t
pressure kPa (kg/cm?, psi) Operation Continuty
Increasing to 2,246 (22.9, 326) Fan OFF Does not exist
Decreasing to 1,824 (18.6, 264) Fan ON Exists

COOLING FAN MOTOR

1. Disconnect cooling fan motor harmess connectors,

2. Supply cooling fan motor terminals with battery positive volt-
age and check operation.

Terminals
Speed
(@) (©)
Cooling fan Low @ ©
motar High (&) @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EF & EC-170
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MULTIPORT FUEL INJECTION (MFI) SYSTEM INSPECTION
INJECTION (MFI) SYSTEM INSPECTION

———————— Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from
fuel line to eliminate danger.

1. Turn ignition switch “ON".
@ 2. Perform "FUEL PRESSURE RELEASE" in “WORK 45

\ / SUPPORT” mode with CONSULT.
= 3. Start engine.
Data link connector 4. After engine stalls, crank it two or three times to gy

(DLC) for CONSULT release all fuel pressure.

/ AECO07 5. Turn ignition switch “OFF”.

B FuUEL PRES RELEASE

FUEL PUMP WILL STOP BY
TOUCHING START IN IDLING.
CRANK A FEW TIMES AFTER

ENGINE STALL : ‘ EE
| START

' SEFg52)

Remove fuel pump fuse.

Start engine.

After engine stalls, crank it two or three times to E&
release all fuel pressure.

Turn ignition switch “OFF”.

Reinstall fuel pump fuse after servicing fuel system. EBR

Fuel pump fuse @

o L~

AEC025

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps. M

b. Make sure that clamp screw does not contact adjacent '
parts. _

c. Use a torque driver to tighten clamps. EL

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel |y
pressure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.

2. Disconnect fuel hose between fuel fiiter and fuel tube
(engine side).

3. Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.
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MULTIPORT FUEL INJECTION (MFI) SYSTEM INSPECTION
INJECTION (MFI1) SYSTEM INSPECTION

Pressure Fuel feed

AECO017

Vacuum Fuel pressure

SEF718B|

Fuel Pressure Check (Cont’d)

5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approxlmately 235 kPa
(2.4 kg/cm?, 34 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approxlmately 294 kPa
(3.0 kg/em?, 43 psi)
If results are unsahsfactory, perform Fuel Pressure Regula-
tor Check.

Fuel Pressure Regulator Check

1. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold.

2. Plug intake manifold with a rubber cap.

3. Connect variable vacuum source to fuel pressure regulator.

4. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases.

results are unsatisfactory, replace fuel pressure regulator.

EF & EC-172
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MULTIPORT FUEL INJECTION (MF1) SYSTEM INSPECTION
INJECTION (MFI) SYSTEM INSPECTION

SEF813L

SEF817L

Injector Removal

1. Release fuel pressure to zero. '
2. Separate ASCD and accelerator control wire from intake Gl

manifold collector.
3. Remove intake manifold collector from engine. MA
The following parts should be disconnected or removed. A
(1) Harness connectors for
IAC valve-AAC valve &
IAC valve-FICD solenoid valve ’
Closed throtiile position switch
Throttle position sensor G
IAC valve-air regulator
EGR control-solenoid valve
EGR temperature sensor EF &
Ground hamess 3¢
(2) PCV hoses
(3) Vacuum hoses for
Master brake cylinder
EGR control-solenoid valve
Fuel pressure regulator
Carbon canister
EGRC-BPT valve
(4) Air hoses from

® Air duct

® |AC valve-AAC valve

® |AC valve-air regulator A
{5) Water hoses for

® Throttle body :

e Air relief plug BR
{6) Carbon canister purge hose
(7) EGR flare tube

®
bt
[l

oo oo
=i =
S &

4. Remove injector fuel tube assembly.

The following parts should be disconnected or removed.
® Vacuum hose for fuel pressure regulator A
o Fuel feed and return hose
o All injectors harness connectors

EL

DX
5. Remove any malfunctioning injector from ihjector fuel tube.
6. Replace or clean injector as necessary.
Always replace O-rings and insulators with new ones.
7. Connect injector to injector fuel tube.
8. Reinstall any part removed in reverse order of removal.
CAUTION:
After properly connecting fuel hose to injector and fuel
tube, check connection for fuel leakage.
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EVAPORATIVE EMISSION (EVAP) SYSTEM

Description

Fuel check valve
A_‘ Vapor vent line

Threttle chamber \

N
Intake
manifald

Fuel tank

Fuel filler cap with
vacuum relief valve

Main purge
orifice S
Purge control

valve
= e

onstant
purge orifice

[} ﬂ Q Carbon canister

C] 1 Adr
« : Fuel vapor

SECS544A

© AEC141

The evaporative emission (EVAP) system is used to reduce
hydrocarbons emitted into the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoals in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running. _

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake mani-
fold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge con-
trol valve opens and the vapor is sucked into the intake mani-
fold through both the main purge orifice and the constant purge
orifice.

Inspection

CARBON CANISTER

Check carbon canister as follows:
1. Blow air in port ®& and ensure that there is no leakage.
2. e Apply vacuum to port (®.

® Cover port (@ with hand.

® Blow air in port © and ensure free flow out of port &.

EF & EC-174
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EVAPORATIVE EMISSION (EVAP) SYSTEM
Inspection (Cont’d)
Cap FUEL TANK VACUUM RELIEF VALVE
) 1. Wipe clean valve housing.
/ [\\ 2. Suck air through the cap. A slight resistance accompanied @]
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-

tance should disappear with valve clicks. Rid
3. Blow air through fuel tank side to ensure continuity of air
Valve B passage exists through valve B.
4. If vaive is clogged or if no resistance is felt, replace cap as El
) Valve A an assembly. '
Fuel tank side AEC323
LG

FUEL CHECK VALVE (With rollover valve)

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air

Fuel tank side

|Check e (= flow should be directed toward the canister side.
Do %é*n[ valve G Rollover | 2-  Blow air through connector on canister side.
o) }valve Air flow should be smoothly directed toward fuel tank side. [FE
vaive B =~ Ball lfunction | 3. If fuel check valve is suspected of not properly functioning

in steps 1 and 2 above, replace it.

Canister side Rollover valve operation

ASC34  Ensure that continuity of air passage does not exist when the EA
installed rollover valve is tilted to 90° or 180°. -

B2

HA

EL
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CRANKCASE EMISSION CONTROL SYSTEM

PCV valve
I - - T
i j.fu__\:ﬁ%%—/
Baffie — 4 T 3 Baffle plate
AT A T
fate AN T
e AT
CAGRN LR
L} ot
N
SEL
T = : Fresh air
! i 4m - Blow-by gas
0 !

AEC433

Engine not running

N Cruising
or backfiring
~
{2 | EE
Idling or Acceleration
decelerating or high ipad
1
-~ =
~— S

SEF559A

SEC137A

Description

This system returns blow-by gas to both the intake manifold and
air inlet tubes.

The positive crankcase ventilation (PCV) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake mani-
fold sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

- The ventilating air is then drawn from the air inlet tubes, through

the hose connecting air inlet tubes to rocker cover, into the
crankcase.

Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet tubes under
alt conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EF & EC-176
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR &l
Regulated pressure
kPa (kg/em?, psi)
Vacuum hose is connected 235 (2.4, 34) e,
Vacuum hose is disconnected 284 (3.0, 43}
. . EM
Inspection and Adjustment
idle speed*1 pm FUEL PUMP 18
K N Reasistance 0 Approximately 0.7 ‘/
Nodoad2 — 75050 (700)*3
(in “N" position) EF &
Air conditionin(gi]; ONN ositon) 800450 : EC
P EGR TEMPERATURE SENSOR
Ignition timin degree 15°+2° BTDC
Y 9 Y Resistance 85.348.53 EFE
Closed throttle position switch [at 100°C (212°F)] k€ T
touch speed (“OFF” to "ON") rpm
*, AT
(in “N” position) ldle speed ++4:)80 3 my
IAC VALVE-AAC VALVE

*1: Feedback centrolled and needs no adjustments
*2: Under the following conditions: Resistance 0 Approximately 10.0 =)
& Air conditioning switch: OFF
* Steering wheel: Kept straight
e Electric load: OFF (Lights, heater, fan & rear defogger)

*3: { ): Disconnect |IAC valve-AAC valve sub-harness connector. Ea
INJECTOR
Resistance 0 10- 14 53
IGNITION COIiL ek
Primary voltage v 12
&
Primary resistance Approximately 1.0 RESISTOR ) ST
[at 20°C (68°F)] Q P v .
Resistance ke Approximately 2.2
Secondary resistance .
A tely 10 B
[at 20°C (68°F)] k2 pproximately B
THROTTLE POSITION SENSOR 44
Ual)
MASS AIR FLOW SENSOR Accelerator pedal conditions Resistance k()
i Completely released Approximately 1 -
Supply voltage v Battery ;?lc;smri voltage B
(11 -14) Partially released 1-2
Output voltage V' Approximately 1.0 - 1.7* Completely depressed Approximately 9 o
)

*: Engine is warmed up sufficiently and idling under no-load.

ENGINE COOLANT TEMPERATURE IGNITION WIRE

SENSOR : Resistance kO/m (k) tess than 30 (9.1)
Temperature °C (°F} Resistance k(}
20 (68} 21-29
50 {122) 0.68 - 1.00
80 {176) 0.30 - 0.33
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