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PREPARATION / PRECAUTIONS

Special Service Tool

Tool number
{Kent-Moore No.)
Toal name

Description

Engine application

VG30E KAZ4E

EG11160000
( — )

Adapter harness

NT056

Measuring
engine
speed

Precautions

ECM

FUEL PUMP

e Do not operate fuel pump when there
is no fuel in lines.

# Tighten fuel hose clamps to the
specified torque.

BATTERY
® Always use a 12 volt battery as power

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

Do not disassemble ECCS control
module (ECM).

Do not turn diagnosis mode selector
forcibly.

If a battery terminal is disconnected,
the memory will return to the ECM
value.

The ECCS will now start to self-control
at its initial value. Engine operation can
vary slightly when the terminal is
discannected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

WHEN STARTING

Do not deprass accelerator pedal when
starting.

Immediately after starting, do not rev up
engine unnecassarily.

Do not rev up engineg just prior to
shutdown.

WIRELESS EQUIPMENT

& When installing CB ham radio or a
mobile phone, be sure to observe the
following as it rmay adversely affect
electronic controf systems depending
on its installation location.

Keep the antenna as far as pessible
away from the electronic control units.
Keep the antenna feeder line more than
20 cm (7.9 in) away from the harness
of electronic controls.

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 radic to vehicle
body.

1)

2

3

INJECTOR

¢ Do not disconneet injector harness
conneclors with engine running.

® Do not apply battery power directly 1o
injectors.

ECCS PARTS HANDLING

@ Handle mass air flow sensor carefuily to
avoid damage.

Do not disassemble mass air flow
sSensor.

Do not clean mass air flow sensor with
any type of detergent.

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

L ]

ECCS HARNESS HANDLING

& Securely connect ECCS harness
connectors.

A poor connection can cause an
extremely high {surge) voliage to
develop in c¢oil and condenser, thus
resulting#in damage to ICs.

Keep ECCS harness at least 10 cm (3.2
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,

SEFI03MA

LG

EE

oL

BT

EL

EF & EC-3
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Componeht Parts Location

Fuel tank (for Truck)\ Passenger seat \Exhaust tube-\

Fuel tank (for Wagon) -\ A
o
|
: ”””” T i _Ill
! i
BTN

[

1 1
N s !

J

Fue! pump
ECM (ECCS control module) -~ L Heated oxygenh sensor

EGR iemperature sensor IACV-Air regulator
V-AAC valve
IAC v /7 EGR valve
Power transistor _
Fuel f"'ter—\ 4\ EGRC-BPT valve
J= : 5 \
= (1 T } ¢

7 —L| |
/— Carbon canister

Power steering oil pressure switch

Ignition coil—/ _//
Engine coolant temperature sensor

RH cylinder head / Right side of engine compartment

/\‘“ CN AN

Camshaft position sensor (Built into distributor)

Fuei pump relay Park/Neutral position relay

~
Knock sensor

4 e
LH cylinder he

L2 T

SEF516N

EF & EC-4
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Y

Y

Engine coolant temperature
sensor

Heated oxygen sensar

Y

Y

Ignition switch

Y

Closed threttle position
switch

¥

Throttle position sensor

Neutral position/Inhibitor
switch

Air conditioner switch

¥

Knock sensor

Y

Battery voltage

A4

EGR temperature sensor

Power steering oil pressure
switch

hd

Y

Vehicle speed sensor

¥

ECM
(ECCS
conirol
modulg)

Fuel injection &
mixture ratio control

Bistributor ignition system

Y

Y

Injectors

&)

Idle air control system

Y

Power transistor

A

ER

EGR control

©d

Auxiliary air control
(AAC) valve

LG

Fuel pump control

hd

EGRC-solencid valve

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

Fuel pump

WIT

AT

Acceleration cut control

Y

Inspection lamps
(On the ECM)

Y

Air conditioner relay

IACV-air regulator control

¥

EF & EC-5

|IACV-air regulator




9-03 % 41

8.1

NG1GJ3S

Power
transistor

Ignition
coit

Camshaft position sensor
built Into distributor

EGRC-BPT valve
{For California model) -

Ignition switch

IACV-AAC valve

EGR valve

EGR temperature sensor

——1
P

o

(f

EGRC scienoid valve
ﬁACV-Air regulator

IJJ'_‘

PCY
valve
Engine coolant
temperature
sensor

Ny

Throttle position sensor’
& closed throttle
positlon switch

i

Prassure

injector

reguiator \
| ﬂg

-1

D p—
#‘ }

\m—

ECM
(ECCS
control
module)

Battery

/ ~/

Knock sensor
Spark plug

[l

Heated oxygen sensor

talyst

== Threg ways===

wr .

[1 Muffler
=T, _C8

<:3 . Intake air flow
« : Exhaust gas flow

Warm up

Three-way catalyst
(For California model)

[ I
B

4

=

Carbon canister

Hot wire mass
air flow sensor

:

Fuel tank
Fuel pump

=
=

Vehicle
speed
sansor

o,
S
T

é{

N
D

Neutral position/
Inhibitor switch

% 1
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e
Air conditioner
switch

D.]

Pawer
steering

il pressure
switch
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

LG

EGRC-BPT valve

4= A

. Carbon canister
B("h\

S
FE

View A:

@ EGRC solenoid vatve to Throttle body @ Carbon canister vacuumn port to Throttle BF
@ EGRC solenoid valve to EGR valve body

@ EGRC solencid valve to Air duct Carbon canister purge port to Vapor
@ Fuel pressure regulator to Intake purge tube

manifold coflector @ Vapor purge tube to Throttle body - [HA

EL

SEFsoEN [0
EF & EC-7 . 179
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Wiring Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B|

Sealed cover

Photo diode

Wave
forming circuit |_Rotor plate

SEF613B

+20° signal slit for No. T cylinder

120° signal slit
SEF614B

SEF811J

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, inspection lamps, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit controls the engine.

Camshatft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECGCS. It monitors engine speed and piston position, and sends
signals to the ECM 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.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by
taking a part of the entire flow. Measurements are made in such
a manner that the ECM receives electrical output signals var-
ied by the amount of heat emitting from the hot wire placed in
the stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot wire with more
electric current in order to maintain the temperature of the hot
wire. The ECM knows the air flow by means of the electric
change.

EF & EC-11

MA
EM

LG
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MT
AT
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine coolant temperature™
sensor harness connector

— SEFE37N

Connector tor
throttle position

Connector for
hard closed throttle
position switch

SEF286D)

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor, located on the water
outlet housing, detects engine coolant temperature and trans-
mits a signal to the ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Position Sensor (TPS) & Soft/Hard
Closed Throttle Position (CTP) Switch

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which trans-
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM.

ldle position of the throitle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is called *soft closed throttle position switch’’. This one
controls engine operation such as fuel cut. On the other hand,
“hard closed throttle position switch™, which is built in the throt-
tle position sensor unit, is used not for engine control but for
on-board diagnostic system.

Not used E

{Wide open — Supply voltage:

throttle s 5V (Applied between terminal No. 4 and 6)
position switch) <= 6.0

Output voltage between

terminal No. 4 and 5 Fann
4.0 y

Closed throttie
position switch

Throttle
position
sensor

Output voltage between terminal No

4 2.0
1E
& B |
1} 45 90 135
Throttle valve opening angle (deg}
SEFT40M
EF & EC-12
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Ball ua!ve—’v

SEF812J

SEF813J

Holder

Louver

Heater pad
: Zirconia

tube
SEF4¢6H

isolation
bearing

-

Output voktage Vs [v]

1
4] '
Rich -=—— |deal ratic —= Lean

Mixture ratio
SEF288D

Outlet
At .~ Fuel damper

1 >~ Relief valve
Infet
SEF043C

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
ECM sends injection signals to the injector, the coil in the injec-
tor pulls the ball valve back and fuel is released into the intake
manifold through the nozzle. The injected fuel is controlled by
the ECM in terms of injection pulse duration.

Pressure Regulator

The pressure regulator maintains the fuel pressure at approx-
imately 294 kPa (3.0 kg/em?, 43 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.

The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares - the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve gen-
erating power of the zirconia, its tube is coated with platinum.
The voltage is approximately 1V in a richer condition of the
mixture ratio than the ideal air-fuel ratio, while approximately
0V in leaner conditions. The radical change from 1V to OV
occurs at around the ideal mixture ratio. In this way, the heated
oxygen sensor detects the amount of oxygen in the exhaust gas
and sends the signal of approximately 1V or 0V to the ECM. A
heater is used to activaie the sensor.

Fuel Pump

The fuel pump with a fuel damper is an in-tank type, that is the
pump and damper are located in the fuel tank.

The vane rollers are directly coupled to a motor which is cooled
by the fuel.

EF & EC-13
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC225B

SEF452)

IACV-AAC valve

ldle adjusting screw

SEFA08M

SEFC40E

Power Trahsistor & 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.

Idle Air Control Valve (IACV)-Air Regulator

The IACV-air regulator provides an air by-pass when the engine
is cold for a fast idie during warm-up.,

A bimetal, heater and rotary shuiter are built into the 1ACV-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.

Idle Air Adjusting (JAA) Unit

The 1AA unit is made up of the IACV-AAC valve and idle adjust-
ing screw. It receives the signal from the ECM and controls the
idle speed a! the preset value.

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

The ECM actuates the IACV-AAC valve by an ON/OFF pulse.

The longer that ON duty is left on, the larger the amount of air
that wil! flow through the IACV-AAC valve.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

%9 :
Power steering oil pressur;g

switch harness connector

SN

SEF507N

Magnetic line
~ ¢ PReed Reed
its N switch s N switch
f——-
| ——
N 5 5 N _ ..
- "\ Magnetic
! ; line
AN S
Field plate Field plate
SEF624B

sure to the piezoelectric element. This vibrational pressure is

SEF815J

Vacuur signal
source

=3

4~'7“*~_{,-T-

Exhaust préssure

Air bleed

Mﬂ/lll;;...-;.-.....‘ V2T
i

Diaphragm

MEF§51D

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the ECM. The ECM then sends

the idle-up signal to the IACV-AAC valve. @Gl

A

ENM
Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal to LG
the ECM.

The speed sensor consists of a reed switch, which is installed EF &
in the speedometer unit and transforms vehicle speed into a EC
pulse signal.

FE

BR

Knock Sensor (KS)

The knock sensor is attached to the cylinder block and senses
engine knocking conditions.
A knocking vibration from the cylinder block is applied as pres-

then converted into a voitage signal which is sent to the ECM.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve centrols the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitors exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine cpera- [IA
tion.

EL

1%
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFg16J

| [ |

f Fuel infet

i)

SEF25BA

Check connector for
ECCS checker box

SEF909M

SEF072G

EGR Control (EGRC)-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 accordingly the EGR valve cuts the exhaust gas leading to
the intake manifold.

Fuel Filter

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

Check Connector for ECCS Checker Box

The check connector for ECCS checker box is located in the
instrument pane! to the rear of the hood opener.

EGR Temperature Sensor

The EGR temperature sensor monitors in exhaust gas temper-
ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change
in temperature. Electric resistance of the thermistor decreases
in response fo the temperature rise.

EF & EC-16
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection {MFl) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor Amount of intake air

>

b

Engine coolant temperature Engine coolant temperature

sensor

Heated oxygen sensor

Density of oxygen in exhaust gas

¥

Throttle position sensor Throtile position

Closed throttle position switch | Throttle valve idle position

Neutral position/Inhibitor Neutral position

switch

Vehicle speed sensor Vehicle speed

Ignition switch Start signal

Battery Battery voltage

N ECM
"1 (ECCS -
control »> Injector

.| module) FE

s CL
T
AT
TF

h A

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the ECM. The basic amount of fuel
injected is a program value mapped in the ECM
memory. In other words, the program value is
preset by engine operating conditions deter-
mined 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 g

below.
< Fuel increase >
1) During warm-up

2) When starting the engine

3) During acceleration
4} Hot-engine operation
< Fuel decrease >

1). During deceleration

EF & EC-17
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed lcop
control ECM
. (ECCS
control
module)/ Injection pulse

Feedback signal

Heated

Ccn'nt:'ust‘u)ﬁ‘l injection
SEF10M

o Simultaneous maltiport fuel injection

No. 1 cvlindar_n n L
No. 2 cylinder_ﬂ fl ]
No. 3 cylinder. I'l___
No. 4 cylinder n l-L
No. 5 cylinder N M
No. B cylinder_ﬂ ﬂ ﬂ
»l—m— 1 engine cycle ——I
® Saquential multiport fusl injection
No. 1 cylinderJ |
No. 2 eylinder [l
No. 3 cylinder |
No. 4 cylinder M
No. 5 cylinder I
No. 6 cylinder rL.

1—1 engine cvcle—~|

SEC254B

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

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way three way catalyst can reduce CO, HC and NOx emissions,

This system uses an heated oxygen sensor in the exhaust man-

ifold to check the air-fuel ratio. The ECM adjusts the injection

pulse width according to the sensor voliage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers 1o the closed loop control condition. The open-

locp control condition refers to that under which the ECM

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed coperation

3) Engine idling

4) Malfunction of heated oxygen sensor or its circuit

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

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signat transmitted from the heated oxygen sensor. This
feedback signal is then sent to the ECM Yo control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratic is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., mass air flow sensor
hot wire) and changes during operation (injector clogging, etc.)
of ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is guantitatively monitored in this system. it is
then computed in terms of “fuel injection duration’ to automat-
ically compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
multiport fuel injection system and sequential multiport fuel
injection system. In the former, fue!l is injected into all six cyl-
inders simutlaneously twice sach engine cycle.

In other words, pulse signals of the same width are simuita-
neously transmitted from the ECM to the six injectors two times
for each engine cycle.

In the sequential muitiport fuel injection system system, fuel is
injected into each cylinder during each engine cycle according
to the firing order.

When engine is starting, fuel is injected into all six cylinders
simultaneously twice a cycle.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or high-
speed operation.

EF & EC-18
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Distributor Ignition (DI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sersor

Engine speed and piston position

. Amount of intake air
Mass air flow sensor

Y

¥

. i ture
Engine coolant temperature sen- Engine coolant tempera

A4

s0r

Closed throtile position switch Throttle valve idle position

Neutral position/Inhibitor switch | veutral position

Y

ECM

¥

Throttle position sensaor Throttle position

(ECCS
control
modula)

Power transistor

¥

Vehicle speed sensor Vehicle speed

Y

lgnition switch Start signal

h 4

y

Knook sensor Engine knocking

Baltery Battery voltage

Y

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in
order to maintain the best air-fuel ratio in
response 1o every running condition of the
engine.

The ignition timing data is stored in the ECM
located in the ECM, in the form of the map shown
below.

The ECM detects information such as the injec-
tion pulse width and camshaft position sensor
signal which varies every moment. Then

imsec)
175

S

-
ha
L;]

1.00

0.75

injection pulse width

600 1,000 1,400 1,800 2,200 =N
Engine speed (rpm) SEF741M

Y

responding to this information, ignition signals
are transmitted to the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At low battery voltage
the ignition timing is revised by the ECM accord-
ing to the other data stored in the ECM.

The retard system by knock sensor is designed only for emer-
gencies. The basic ignition timing is pre-programmed within
A the anti-knocking zone, even if recommended fuel is used
under dry conditions. Consequently, the retard system does not
operate under normal driving conditions.

However, if engine knocking occurs, the knock sensor monitors’
the condition and the signal is transmitted to the ECM (ECCS
control module). After receiving it, the ECM retards the |gn|t|on
timing to avoid the knocking condition.

EF & EC-19
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System
INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshafl position sensor

Y

Engine coolant temperature Engine coolant temperature

sensor

Y

Ignition switch Start signal

Y

Closed throtile position switch | 1hrottle valve idle position

Y

Throttle position sensor Throttle position

Y

ECM
{ECCS
control
module)

[ACV-AAC valve

Y

Neutral position

Neutral position/inhibitor
switch

Y

Air conditioner swilch Air conditioner operation

Y

Power steering oil pressure
switch

Y

Battery Battery voltage

¥

Vehicle speed sensor Vehicle speed

[
|

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is contralled through fine adjustment of
the amount of air which by-passes the throttle valve via IACV-
AAC vaive. The IACV-AAC valve changes the opening of the air
by-pass passage to control the amount of auxiliary air. The
opening of the valve is varied to allow for optimum control of
the engine idling speed. 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 IACV-AAC valve so
that engine speed coincides with the target 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 into consideration various engine
conditions, such as warming up and during deceleration, fuel
cansumption, and engine load (air conditioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

ECM

Ignition switch Start signal

(ECCS

|
control Fuel pump

Y

Y

SYSTEM DESCRIPTION

To reduce power consumption, fuel pump relay
ON-OFF operation controls the fuel pump as tol-
lows:

Fuel pump ON-OFF control

module)

Ignition switch position Engine condition

Fuel pump relay Fuel pump operation

Operates for a few seconds after

St d ON — OFF

ON oppe ” ignition switch turns to "ON”
Starting ON Operates
Running ON Cperates

Exhaust Gas Recirculation (EGR) System

INPUT/QUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

\d

Amount of intake air

Mass air flow sensor

Engine coolant temperature

Engine coolant temperature

Y

Sensor

Throtile position sensor

Throttle valve idle position

ECM
(ECCS
contraol

p| EGRC-solenoid valve -

hd

Closed throttle position switch

Throttle valve idle position

module)

Ignition switch Start signal

¥

Vehicle speed sensor Vehicle speed

hd

¥

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied o the EGR
valve to suit engine operating conditions. This

This causes the port vacuum to be discharged
into the atmosphere so that the EGR valve
remains closed.

1) Low engine coolant temperature

cut-and-control operation is accomplished 2) Epglne starting . ‘

through the ECM. When the ECM detects any of 8) High-speed engine operation

the following conditions, current flows through 4) Engine idling '

the solenoid valve in the EGR control vacuum 5) Excessively high engine coolant temperature

line. 6) CPU malfunction of ECM and camshaft posi-
tion sensor malfunction

EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Throttie position sensor

Throttle valve opening angle

Y

Camshaft position sensor Engine speed

ECM
(ECCS
controb [~

module}

Air conditioner relay

hd

SYSTEM DESCRIPTION

Air conditioner is turned off for a few seconds
during accelerating condition.

This system improves acceleration when air con-
ditioner is used.

Fail-safe System
CPU MALFUNCTION OF ECM AND CAMSHAFT POSITION SENSOR MALFUNCTION

Input/output signal line

Gamshaft position sensor 120° signal - .| Fuel injector
1% signal " "

Ignition switch Start signal . . | Power transistor

ECM
i ihi Neutral position

Neutral pesition/Inhibitor > (ECCS Fuel pump

switch control ]
module)

Batiery Battery voltage - | IACV-AAC valve

.| EGRC-solenoid valve
Outline (3) Battery voltage is greater than 10 volis with

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
ECM’s CPU circuit, or if there is a disconnection
or short/open circuit in the camshaft position sen-
sor circuit.

In former models, engine starting was difficult
under the conditions mentioned above. But with
the provisions provided in this fail-safe system, it
is possible to start the engine.

Fail-safe system activating condition when
camshaft position sensor is malfunctioning

The fail-safe mode operation starts immediately
after all of the following conditions have been
satisfied 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

ignition switch ON.
(4) The neutral position switch is ON, or the
inhibitor switch is in the “'P"" or “N” position.
{5) When ignition switch is in START, battery
voltage is at least 1 volt lower than when igni-
tion switch is ON.

Fail-safe system activating condition when
ECM is malfunctioning

The computing function of the ECM was judged to
be malfunctioning.

When the fail-safe system activates, i.e. if the
ECM detects a malfunction condition in the CPU
of ECM or camshaft position sensor circuit, the
MALFUNCTION INDICATOR LAMP on the instru-
ment panel lights to warn the driver.

EF & EC-22
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Engine control, with fail-safe system,
operates when ECM or camshaft position
sensor is malfunctioning

When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operaticn,
engine idle speed, and EGR operation, are con-
trolied under certain limitations.

Cancellation of fail-safe system when ECM
or camshaft position sensor is '
malfunctioning

Activation of the fail-safe sysiem is canceled
each time the ignition switch is turned OFF. The
system is reactivated if all of the above-men-
tioned activating conditions are satisfied afier
turning the ignition switch from OFF to ON.

MASS AIR FLOW SENSOR MALFUNCTION

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

Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the
engine. But engine speed will not rise more than
3,000 rpm in order tc inform the driver of faii-safe
system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functicning
Stopped ANY Does not operate -—
Engine will be started by a pre-
Cranking ON determined injection pulse on
Operates ECM
. Engine speed will not rise above
R OFF
unmng 3,000 rpm

ENGINE COOLANT TEMPERATURE
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 coolant tem fure
Condition g ' temperaty
decided
Just as ignition switch is 20°C (68°F)

turned ON or Start

More than 6 minutes after

o 80°C (176°F)
ignition ON or Start

20 - BO°C (68 - 176°F)

E t hown above .
Xcept as show oV {Depends on the time)

KNOCK SENSOR MALFUNCTION

When ihe output signal of the knock sensor is
abnormal, the ECM judges it to be malfunction-

@Gl

A

EN

LE

=
EC

FE

ClL.

T

ing. When knock sensor is malfunctioning, igni-

tion timing will retard according to operating con-
ditions.

THROTTLE POSITION SENSOR
MALFUNCTION
When throttle position sensor ouiput voltage is

below or above the specified value, throttle posi-
tion sensor ouiput is fixed at the preset value.

EF & EC-23
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION

PREPARATION

1.

-Make sure that the following paris are in
good order.

Baltery

Ignition system

Engine oil and coolant levels
Fuses

ECM SMJ harness connecior
Vacuum hoses

Air inlake system

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

Engine compression

EGR valve operation

Throtile valve

QOverall inspection sequence

On air conditioner equipped models; checks

2,
should be carried out while the air condi-
tioner is *“OFF".

3. On automatic fransmission equipped models,
when checking idle rpm, ignition timing and
mixiure ratio, checks should be carried out
while shift lever is in ‘N position.

4. When measuring “CO” percentage, inseri
probe more than 40 cm (15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear
defogger.

6. Keep front wheels pointed siraight ahead.

7. Make the check after the cooling fan has
stopped.

WARNING:

Apply parking brake and block both front and
rear wheels with t_:hocks.

INSPECTION START
Y
Perform on-board diagnostic NG | Repair or replace.
system. i
oK
A d
- Y
Check & adjust ignition timing. ‘ i
y
Check & adjust idle speed.
¥
Check heated oxygen sensar NGL Check heated oxygen sensor NGL Repair or replace harness. e
function. "| harness. " A
OK oK
r
Check CO%. OK_ Replace heated oxygen sensor.
NG
Y r Y
Check idle mixture ratio. NGL Check emission control parts P NG Gheck heated oxygen sensor oK
oK | and repair or replace if neces- A function. A
sary.
¥

INSPECTION END

EF & EC-24
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IDLE SPEED/IGNITION TIMING/IDLE | _
MIXTURE RATIO INSPECTION

Idle check and set procedure

INSPECTION START

Visually check the following:
s Air cleaner clogging

e Hoses and ducts for leaks MA
e EGR valve operation
e Electrical connectors

e Gaskets EM
S - i .
—_—— e Closed throttle position switch operation
ll—}l
LG

120 x\( 270 |
Start engine and warm it up until water temperature indicator
@ points to the middle of gauge.

SEF246F
h 4
Open engine hood and run engine at about 2,000 rpm for about
\\\\\\\\uqum/,,, i
NN, 7 2 minules under no-load,
= (
= 0. '3 !
;;; . 8 "g" Perform ECCS on-board diagnostic system {Diagnostic Test % SEF292H
Y oweme Y Mode 11, IV, V). _ MT
SEF247F
OK NG
T AT
Repair or replace componenis as necessary,
v TF
Does engine run smoothly?
Yes No PR
4
Clean injeciors.
o, EA
S 6%. L 4
;‘1 (’ s ?_3_ <> Race engine two or three times under no-foad and run engine F’)A
?;/V = for about one minute at idle speed. N :
2,0 B
%1000 «irmun
SEF248F I BR
Check ignition timing.
AIT: ST
15°+2° BTDC (AfT: in “N” position)
MIT:
OK NG BE
’ ¥
Adjust ignition timing by turning distributor after loosening bolt
which secures distributor. HA
"ll
EL
SEF714LA
I
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION VG30E
® // - Ny ‘// (Té.)
l =5 /é‘\-_“r?
Check idle speed {A/T: in “N” position). ,;// AR
O N .
S T
AIT: &=, AAC valve sub-harness
M/T: 750:+50 rpm —— &= connector (~ T
SEF911M
0K NG %]
A 4
\ntake manifold collactor Disconnect |IACV-AAC valve sub-harness connector.
I /
e P Adjust engine speed by turning idle speed adjusting
/ !
— > / . /4;_3: <} screw (A/T: in “N" position).
e 5|
——4&%%3 fh
7 SCrew .
i / AIT'. 700 rpm
SEFS508BN MIT:
¥
Reconnect IACV-AAC valve sub-harness connector. >
y MU
N&“‘ I yw
Run engine at about 2,000 rpm for about 2 minutes under \.\\\\\\&3 4 8 %'4/,
%r’ Tk(:ib 7=
; Zo 85
=10 ¢ fran
Keep engine speed at 2,000 rpm and make sure that NG SEF247F
green inspection lamp on ECM goes ON and OFF more
than 5 times during 10 seconds.
oK Wy,
. \\\\\\\\ \// S/f%

(7

Y

Race engine two or three times under no-load, then run ———
SEF202H | engine at idle speed.

4
3
L1 3

0 8 g
* 1000 rimin

SEF24BF

Wi,
=~

W

h 4
W Set the diagnosis mode selector on ECM to Diagnostic
Test Mode |I.

¥y
Make sure that inspection lamps {red and green) go on
and off more than 5 times simultaneously during 10 sec-
cnds at 2,000 rpm under no-load.

SEF857D

OK

y
INSPECTION END

0
Q) 3 o

&)

SEF2B2H
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

®

l

Heated oxygen sensor
harness connector

<l

SEF142M

Check heated oxygen sensor harness:

1) Turn off engine and discennect battery ground cable.

2) Disconnect ECM SMJ harness connector from ECM.

3) Disconnect heated oxygen sensor harness connector and connect
main harness side terminal for heated oxygen sensor to ground
with a jumper wire. As for the location of heated oxygen sensor
harness connector, refer t¢ page EF & EC-26.

4) Check for continuity between terminal No. 19 of ECM SMJ har-
ness connector and body ground.

A

EM

| 8

- ECM CONNECTOR] Hs.

18 DISCOMNECT

Continuily exists ..cvreeceemnneee
Continuily does not exist

1C

@

SEC241B

-

QK

Repair or replace harness.

A

FEE

Y

Connect SMJ harness connector to ECM.

CL

DISCONNECT Engine coolant

Y

termnperature $ensor
harness connecior

1o
il
1S

2.5 k£t resistor

SEF143M

1} Disconnect engine coolant temperature sensor harness connec-
tor.

2) Connect a resistor (2.5 kQ) between terminals of engine coolant
temperature sensor harness connector.

3) Disconnect a jumper wire connected tc heated oxygen sensor
harness connector (main harness side).

TF

TEMP '.-f-:

L 4

Qe ’)
120 270

47

Connect battery ground cable, start engine and warm it up until
water temperature indicator points to middle of gauge.

PO

SEF24BF

Y

Race engine two or three times under no-lpad, then run engine at
idle.

SEF24BF

EF & EC-27
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

7

Check CO%.

Idle CO: 0.2 - 8.0%

After checking CO%,

1) Disconnect the resistor from terminals of engine coolant
temperature sensor harness connector.

2) Connect engine coolant temperature sensor harness con-
necicr to engine coolant temperature sensor.

NG oK

4

{ Replace heated oxygen sensor.

A

ing 10 seconds.

Run engine at 2,000 rpm and make sure that green inspec-
@ tion lamp on ECM goes ON and OFF more than 5 times dur-

OK

SEF292H

A4

Connect heated oxygen sensor harness connector to heated
oxygen sensof.

Y

| Check fuel pressure regulator.
| {See page EF & EC-139)

Y

Check mass air flow sensor and its circuit.
(See page EF & EC-83.)

Y

‘Check injector and iis circuit.
(See page EF & EC-108.)
Clean or replace if necessary.

A 4

Check engine coolant temperature sensor and its circuit.
(See page EF & EC-86.)

A

Check ECM function* by substituting another known good
ECM.

*: ECM may be the causé of a problem,
but this is rarely the case.

&

NG

v

EF & EC-28
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TROUBLE DIAGNOSES
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Sensors

Contro! module

Actuators -

%wg

SEF144M

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM to contrcl major systems such as fuel
control, ignition control, idle air contro! system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. It is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuocusly. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. 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 cir-
cuit should be performed.

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion with the customer, find out what symptems 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
problems on an electronically controlled engine vehicle.

WORK FLOW

| CHECK IN I SERVICE MANUAL
¢ REFERENGE 'TEM & PAGES

| LISTEN TO CUSTOMER COMPLAINTS ’ I'—— DIAGNOSTIC WORKSHEET
i EF & EC-32

BASIC INSPECTION "— Basic Inspection
I ¢ EF & EC-48
Does Diagnastic test mode |1l (seli-diagnestic

results) exist?

No lYes

INSPECTION ON THE Diagnostic Procedures 22 - 42
BASIS OF EACH EF & EC-77 - 128
MALFUNCTION
INSPECTHON ON THE
BASIS OF EACH Diagnoestic Procedures 1- 21
SYMPTOM EF & EC50-76
! !
I REPAIR/REPLACE
FINAL CHECK
“—— Confirm that the trouble is completely fixed by Basic Inspection
NGJ performing Basic Inspecticn and Test Drive. EF & EC-48
lox
L CHECK OUT

MA

EM

1

PO

FA

RA

ST

BF

HA
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How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW .. Operating conditions,
Weather conditions,
Symptoms

WHAT ... Vehicle & engine model

SEFQ07L

and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET

functions on engine components.

faster and more accurate.

conditions a customer complains.

There are many kinds of operating conditions that lead to mal-
A good grasp of such conditions can make trouble-shooting

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

Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-

shooting.
Worksheet sample
Customer name  MR/M3 Modei & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date in Service Date

[ Startability

LI Impossible to start [J No combustion L] Partial combustion
{1 Partial combustion affected by throttle position
[lJ Partial combustion NOT affected by throttle pasition

{] Possible but hard to start ] Others {

I No fast idie O Unstable [ High idle O Low idle

O Idfi
"9 O Others | _ ]
Symptoms
L] Stumble L] Surge U Knock L Lack of power
[J Driveability {0 Intake backfire {J Exhaust backfire
0 Others | ]
{J At the time of start [J While idling
] Engine stall [l While accelerating 0 While decelerating
{J Just after stopping 1 While loading

Incident occurrence

LI Just after delivery [J Recently
L} 1n the morning i At night [ In the daytime

Frequency O All the time O Under certain conditions ] Semetimes
Weather conditions 7 Not affected
Weather [l Fine [[1 Raining [ Snowing L1 Others | i
Temperature O Hot O Warm O Cool O Cold J Humid °F
O Cold J During warm-up [J After warm-up
Engine conditions Engine speed | 1 ! L | ] ! 1 }
0 2,000 4,000 6,000 8,000 rpm)]

Road cenditions

O In town {0 In suburbs [0 Highway 7 Off road (up/down)

Driving conditions

O Not affected

[0 At starting [ While idling {1 At racing
J While accelerating 1 While cruising

3 While decelerating U While turning (RH/LH)

Vehicle speed (SRS SN VUN RN WUV RN SR NS R B |
0 10 20 30 40 50 60 MPH

Malffunction indicator famp

1 Turned on [ Not turned on

EF & EC-32
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How to Perform Trouble Diagnoses for Quick

P\~
iﬁms is the )

isn't it?

SEFBE7M

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
eymptom, problem might occur.

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

Variable tactor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regutator -
Made rich Remove vacuum hose and apply pressure.
Camshalt position Advanced Rotate distributor counterclockwise. -
2 | Ignition timing
: sensor Retarded Rolate distributor clockwise.
Disconnect heated oxygen sensor harness
Heated oxygen sensor | Suspended Xygen
5 Mixture ratio feedback connector.
control Perform on-board diagnostic system (Diag-
ECM QOperation check :
P nostic Test Mode 1/il) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed |ACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
. . Poor electrical con-
5 Electrltl:al con.nec.:tlon Harnefss connectors nection or improper Race engine rapidly. See if the torque reac-
(Eiectric continuity) and wires wiring tion of the engine unit causes electric
breaks. '
Cooled Cool with an icing spray or simiar device.
6 |Temperature ECM Heat with a hair drier.
Warmed ; .
[WARNING: Do not overheat the unit.]
Wet.
, - [WARNING: Do not directly pour waler on
7 | Moisture Electric parts Damp R
components, Use a mist
sprayer.]
Turn on head lights, air conditioner, rear
8 |Electric loads Load switches Loaded g
defogger, etc,
9 Cjtlosed‘throttle p'0.3|- ECM ON-OFF switching Rotate throttle position sensor body.
tion switch condition :
Try to flash timing light for each cylinder
10 | Ignition spark position | Timing light Spark power check y g9 4

using ignition coil adapter (S5T).

EF & EC-33
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SEF217L

On-hoard Diagnostic System
MALFUNCTION INDICATOR LAMP

A

maklfunction indicator lamp has been adopted. This light

blinks under the following conditions:

Califjornia model Non-California model

Condition

Light iluminates when any
ane of conditions 1), 2}, 3)
and 4) is satisfied.

Light illuminates when any
one of conditions 1), 2) and 4)
is satisfied.

1)
2)

3)

When ignition switch is turned “ON" (for bulb check).
When systems related to emission performance malfunc-
tion in Diagnostic Test Mode | (with engine running).

This malfunciion indicator lamp always illuminates and is
synchronous with red LED.

Malfunction

On-board diagnostic system
diagnostic trouble code No.

Mass air flow sensor circuit

Engine coolant temperalure
sensor circuit '

Vehicle speed sensor cir-
cuit
ECM (ECCS control mod-
ule)

EGR function

12

13
14

N

32

When a malfunction is detected regarding the following
self-diagnostic items.
) On-board diagnostic system
Malfunction
diagnostic trouble code No,

Heated oxygen sensor cir- 33

cuit

EGR temperature sensor 35

circuit

Throttie position sensor cir- 43

cuit

Injector leak 45

Injector circuit 51

Diagnostic test mode selector

SEF287M

e The malfunction indicator lamp will turn off when normal
operation is resumed. Diagnostic Test Mode 1lI memory
must be cleared as the contents remain stored.

4) When camshaft position sensor ar CPU of ECM malfune-
tions and fail-safe system operates during engine rotation.

ECM LED

In the ECM, the Green and Red LED’s have been adopted to

monitor the seli-diagnostic functions.

SELF-DIAGNOSTIC FUNCTION

Diagnostic Test Mode Function

Diagnostic Test Mode |

HEATED OXYGEN SENSOR MONITOR

Diagnostic Test Mode |l

MIXTURE RATIO FEEDBACK CONTROL MONI-
TCR '

Diagnostic Test Mode (Il

SELF-DIAGNOSTIC RESULTS

Diagnostic Test Mode IV

SWITCHES ON/OFF DIAGNOSTIC TEST MODE

Diagnostic Test Mode V

REA|-TIME DIAGNOSTIC TEST MODE

EF & EC-34
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On-board Diagnostic System (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

Turn ignition switch “ON"".

(Do not start engine.)
Gl

BULB CHECK

(Turn diagnostic test mode selectﬁr on ECM
fully clockwise.) EE
¥
Flashing N times Read the number of flashes. GL
|

*1 . )
AT ————— "
(@000 DD GO ED- > W@ W G)-->ED DO @@ -

Once Twice Three times Four times Five times _

\\*\‘\ j / TE

(Turn diagnostic test mode selector fully
counterclockwise.)

: | RA
/ \

¥ BE
Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test
Maode | Mode 1 Mode i} Mode IV Mode V
HEATED OXYGEN MIXTURE RATIO SELF-DIAGNOSTIC SWITCHES ON/OFF REAL-TIME 5T
SENSOR MONITOR FEEDBACK CON- RESULTS DIAGNQSTIC TEST DIAGNOSTIC TEST
TROL MONITCR MODE MODE
¥ BF
2

HA

*1 While the diagnostic test mode selector is kept turned fully clockwise, it will continue to change in

the order of Diagnostic Test Mode | - H -1l - IV -V > | .., EL
*2 The diagnostic trouble code is erased from the backup memory of the ECM. -
e Return the diagnostic test mode selector o the original position so as not to disturb the idle speed.

EF & EC-35 207



TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostlic Test
Mode |
Heated oxygen sensor monitor

This mode checks the heated oxygen sensor for proper func-
tioning. The operation of the ECM LED in this mode differs with
mixture ratio control conditions as follows:

Diagnostic LED Engine stopped Engine running
Test Mode {lgnition switch "ON") Open loop condition - Closed loop condition
Green ON *Remains ON or OFF Blinks
o ON: a. when the MALFUNCTION INDICATOR LAMP
Diagnostic ITEMS are stored in the ECM (California
Test Mode | Red ON model only)
b. when fail-safe system is operating
e OFF: except for the above canditions

*: Maintains conditions just before switching to open loop

HEATED OXYGEN SENSOR FUNCTION CHECK

If the number of LED blinks is less than that specified, replace
the heated oxygen sensor.
If the LED does not blink, check heated oxygen sensor circuit.

HEATED OXYGEN SENSOR CIRCUJY CHECK
See page EF & EC-986.

On-board Diagnostic System — Diagnostic Test
Mode i _
Mixture ratio feedback control monitor

This mode checks, through the ECM LED, optimum control of
the mixture ratio. The operation of the LED, as shown below,
differs with the control conditions of the mixture ratio (for
example, richer or leaner mixture ratios, etc., which are con-
trolled by the ECM). : :

Diagnostic Test

Engine siopped

Engine running

LLED Ignition switch Open loc
Mode (o nswl P s P Closed loop condition
condition
*Remains ON or .
Green OFF Blinks
Compensating mixture ratio
Diagnostic Test Between 5%
. . More than
Mode | Remains ON or R lean and 5% More
Red OFF 5% rich ]
OFF rich
Synchronized
FF i
0 with green LED Remains ON

*: Maintains conditions just before switching to open loop

i the red LED remains ON or OFF during the closed loop
operation, the mixture ratio may not be controlled properly.
Using the following procedures, check the related components
or adjust the mixture ratio.

COMPONENT CHECK OR MIXTURE RATIO
ADJUSTMENT

See page EF & EC-24.

EF & EC-36 -



TROUBLE DIAGNOSES |

Code No. 12
—
Red Green

SEFDS6L

On-board Diagnostic System — Diagnostic Test
Mode IH
Self-diagnostic Resulis

The ECM constantly monitors the function of these sensors and
actuators, regardless of ignition key position. If a malfunction
occurs, the information is stored in the ECM and can be
refrieved from the memory by turning on the diagnostic test
mode selector, located on the side of the ECM. When activated,
the malfunction is indicated by flashing a red and a green LED
{Light Emitting Diode), also located on the ECM. Singe all the
self-diagnostic results are stored in the ECM’s memory even
intermittent malfunctions can be diagnosed.
A malifunction is indicated by the number of both red and green
flashing LEDs. First, the red LED flashes and the green flashes
follow. The red LED corresponds to units of ten and the green
LED corresponds to units of one. For example, when the red
LED flashes once and the green LED flashes twice, this signi-
fies the number ""12”, showing that the mass air flow sensor
signal is malfunctioning. All proeblems are classified by diag-
nostic trouble code numbers in this way. :
e When the engine fails to stari, erank it two or more seconds
before beginning on-board diagnostic system.
¢ Read oul self-diagnostic results first and then erase the
malfunction records which are stored in ECM memory. If it
is erased, the on-board diagnostic system function for
intermittent malfunctions will be lost.

DISPLAY DIAGNOSTIC TROUBLE CODE TABLE

Diagnostic frou- Detected items
ble code No.
11 Camshaft position sensor circuit X
12 Mass air flow sensaor circuit X
13 Engine coolant temperature sensor circuit X
14 Vehicle speed sensor circuit X
21 Ignition signal missing in primary coil X
) Engine control module (ECM) X
32 EGR function X
33 Heated oxygen sensor circuit X
34 Knock sensor circuit X
35 EGR temperature sensor circuit X
43 Throttte position sensor circuit X
45 Injector leak X
51 Injector circuit X
55 No malfunction in the above circuit X
X: Available

HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The diagnostic trouble code is erased from the backup memory

of the ECM by the following:

e When the battery terminal is disconnected, the diagnostic
trouble code will be lost from the backup memory within 24
hours.

e When Diagnostic Test Mode IV is selected after selecting
Diagnostic Test Mode lll.

EF & EC-37
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On-board Diagnostic System — 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 sensor e Either 1° or 120° signal is not entered |e Harness and connector
circuit for the first few secoends during {if harness and connector are normal,
engine cranking. replace camshaft position sensor.)
» Either 1° or 120" signal is not input
often enough while the engine speed
is higher than the specified rpm.

12 Mass air flow sensor ¢ircuit | ® The mass air flow sensor circuit is e Harness and connector _
open or shorted. {An abnormally high {If harness and connector are normal,
or low voltage is entered.) repiace mass air flow sensor.)

13 Engine coolant temperature | @ The engine coolant temperature sen- |e Harness and connector

sensor circuit sor circuit is open or shorted. » Engine coolant temperature sensor
{An abnormally high or low output
voltage is entered.}
14 Vehicle speed sensor cir- ® The vehicle speed sensor circuit is ® Harness and connector
cuit open or shorted. » Vehicle speed sensor
(reed switch)

21 Ignition signal circuit e The ignition signat in the primary cir- | e Harness and connector
cuit is not entered during engine o Power transistor unit
cranking or running.

3 ECM e ECM calculation function is malfunc- |{Replace ECM (ECCS contral medule).]
tioning.

32 EGR function e EGR valve does not operate. e EGR valve
{EGR valve spring does not lift.) ® EGRC-solenoid valve

33 Heated oxygen sensor cir- | e The heated oxygen sensor circuit is e Harness and connector

cuit open or shorted. | # Heated oxygen sensor
{An abrormally high or low ocutput e Fuel pressure
voliage is entered.} e Injectors
e Intake air leaks

34 Knock sensor circuit » The knock sensor circuit is open or e Harness and connector
shorted. {An abnormally high or fow e Knock sensor
voltage is entered.)

35 EGR temperature sensor e The EGR temperature sensor circuit is | @ Harness and connector

circuit open or shorted. (An abnormally high |e EGR temperature sensor
or low voltage is entered.)

43 Throttle position sensor » The throttle position sensor circuit is | e Harness and connector

circuit open or shorted. o Throitle position sensor
{(An abnormally high or low voltage is
enterad.)
45 Injector leak » Fuel leaks from injector. @ Injector
51 injector circuit e Harness and connector

e The injector circuit is open.

® Injector

*: Check 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-38
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lashing

F
4 times

e,

On-board Diagnostic System — Diagnostic Test

Mode 1l

Self-diagnostic Results (Cont’d)

PROCEDURE

DIAGNOSIS START

'

Remove right side of lower center console cover.

I

Start engine and warm it up to normal engine operat-
ing temmperature.
(Drive vehicle for about 10 min.)

}

Turn diagnostic test mode selector in ECM fully clock-

wise.

After the inspection lamps have flashed 3 times, turn
diagnostic test mode selector fully counterclockwise.

Y

Diagnostic Test Mode |1

Make sure that inspection lamps are displaying Diag-
nostic trouble code No. 55,

NG

A4

OK

i iy -Memory erasing procedure

Write down the malfunc-
tioning Diagnostic trouble
code No.

Turn diagnostic test mode selector on ECM fully clockwise.

:

After the inspection lamps have flashed 4 times, turn diagnostic test mode selector on

ECM fully counterclockwise.

Lo - ___-__

Turn ignition switch “"QFF".

Y

Turn ignition switch

“"OFF".
:

Diagnostic Test Mede IV

Reinstall the ECM in place.

See decoding chart.

CAUTION:

h

DIAGNOSIS END

Check malfunctioning
parts and/or perform
real-time diagnosis sys-
tem inspection. f mal-
function part is found,
repair or replace it.

» During display of a Diagnostic trouble code No. in on-board diagnostic system mode (Diagnostic Test
Meode IlI), if another diagnosiic test mode is to be performed, be sure to note the maltunction Diag-
nostic trouble code No. before turning diagnostic test mode selector on ECM fully clockwise. When
selecting an alternative, select the diagnosis mode after turning swiich ““OFF”, Otherwise, on-board
diagnoslic system information in the ECM memory will be fost.

EF & EC-39%
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On-board Diagnostic System — Diagnostic Test
Mode IV |
Switches ON/OFF diagnostic test mode

In switches ON/OFF diagnostic system, ON/OFF operation of
the following switches can be detected continuously.

(1)

Soft closed throttle position switch

Starter switch

Vehicle speed sensor

Closed throttle position switch & Starter switch

The switches ON/QOFF status in Diagnostic Test Mode |V is
stored in ECM memory. When either switch is turned from
“ON"" to “OFF” or “"OFF”’ to “ON", the red LED on ECM
alternately comes on and goes off each time swiiching is
performed.

Vehicle speed sensor

The switches ON/QOFF status in Diagnostic Test Mode [V is
selected is stored in ECM memory. The green LED on ECM
remains off when vehicle speed is 20 km/h (12 MPH} or
below, and comes ON at higher speeds.

EF & EC-40
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On-board Diagnostic System — Diagnostic Test
Mode IV
Switches ON/OFF diagnostic test mode (Cont’d)

PROCEDURE

DIAGNOSIS START &l

'

Remove passenger seat. A
Turn ignition switch “"ON"', EM
Turn diagnostic test mode selectar on LG

ECM fully clockwise.

- }
) ——
Q’/ N _ After the inspection lamps have flashed 4

\ ‘times, turn diagnostic test mode selector
@) ,,_*(Q) fully counterclockwise. EE
7 \__..\) l =
SEF451H '
Make sure that a red inspection ifamp goes CL
“OFF". i
>
/—\‘n
D%’\\\Tj Diagnostic Test Mode 1V T
{ s L. - b : iagnostic Test Mode
- £ - ?
v\zﬁ A
Accelerator pedal & Make sure that a red inspection lamp goes NG} Check throttle position sensor circuit. AT
"“ON’" when depressing accelerator pedal.
SEF238H
lox .
5 TF
Make sure that a red inspection lamp goes | N .| Check starter signal circuit.

% "ON" during turning ignition switch

<L\ “START". ‘ 'p@
i /\\J lOK

START
_'//‘ 'c‘ Litt the rear of the vehicle. EA,
SEF299H - — NG
Drive vehicle (in 2WB for 4WD models). .| Check vehicle speed sensor circuit. QA
Make sure that a green inspection lamp

goes “ON” when vehicle speed is 20 km/h
(12 MPH) or faster.

2R
¢OK
Turn ignition switch “OFF".
i ST
Reinstall passenger seat.
: J' BF
DIAGNOSIS END
HA
CAUTION:
e For safely, do not drive rear wheels at higher speed than required. EL
13

EF & EC-41 | 013
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On-board Diagnostic System — Diagnostic Test
Mode V |
Real-time diagnostic test mode

In real-time diagnosis, if the following items are judged to be
working incorrectly, a malfunction will be indicated immedi-

ately.
e Camshaft position sensor {120° signal & 1° signal) output
signal

e Ignition signal

¢ Mass air flow sensor output signal

Consequently, this diagnosis very effectively determines
whether the above systems cause the maifunction, during driv-
ing test. Compared with on-board diagnostic system, real-time
diagnosis is very sensitive and can detect malfunctions
instantly. However, items regarded as malfuncticns in this diag-
nosis are not stored in ECM memory.

PROCEDURE

DIAGNOSIS START

!

Remove passenger seat.

y
!

Turn diagnostic test mode selector on

Start engine.

ECM iully clockwise. : > Flashing 5 times
After the inspection lamps have flashed 5
times, turn diagnostic test mode selecior _<> [
/_\\\ fully counterclockwise. q@
o .
A R 2N
4’%,/1\'\//{“3 Diagnostic Test Mode V
[y
> v N
SEF292+ Make sure that inspection lamps are not G.; If flashing, count No. of flashes.
flashing for 5 min. when idling or racing.
¢OK
h 2
Turn ignition switch “OFF". Turn ignition switch “OFF"”.
14 l
Reinstall passenger seat. See decoding chart,
| !
DIAGNOSIS END Perform real-lime diagnosis system
inspeciion.
It malfunction part is found, repair or
replace it.

CAUTION:
In real-time diagnosis, pay attention to inspection lamp flashing. ECM displays the diagnostic trouble

code only once and does not memorize the inspection.
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DECODING CHART

Display presentation

CAMSHAFT POSITION SENSOR

On-board Diagnostic System — Diagnostic Test

Mode V

Real-time diagnostic test mode (Cont’d)

Malfunction circuit or parts

ECM shows a malfunction signal when
the following conditions are detected.

{Compare with On-board diagnostic
system — Diagnostic Test Mode i)

RED LED

o OFF

SECT30AA

MASS AIR FLOW SENSOR

Camshaft position sensor circuit is
maffunctioning.

Camshaft position
Sy, sensor
&~ Rotor plate

MEF251DA

The 1° or 120° signal is momen-
tarily missing, or, multiple, momen-
tary noise signals enter.

REAL TIME DIAGNOSTIC INSPEC-
TION
See page EF & EC-44.

GREEN
LED

o OFF

SECT31AA

IGNITION SIGNAL

Mass air flow sensor circuit is mal-
functioning.

SEF848J

Abnormal, momentary increase in
mass air flow sensor output signal.

REAL TIME DIAGNOQSTIC INSPEC-
TION
See page EF & EC-45.

GREEN
LED

9 ON Anu"" ﬂﬂﬂﬂ "m-”-l
o OFF

SECT32AA

Ignition signal is malfunctioning.

SEF73861

Signal from the primary ignition
coil momentarily drops off.

EF & EC-43

REAL TIME DIAGNOSTIC INSPEC-
TION '

See page EF & EC-46.
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Camshaft Position Sensor

On-board Diagnostic System -— Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

REAL-TIME DIAGNOSTIC INSPECTION

X : Available
—: Not available

Check paris

Camshaft ECM
Check . Check position ¢ H malfunction, perform
Check items . Sensor & SMJ ing i
sequence conditions | sensor the following items.
actuator harness
harness
connector
connector
Tap and wiggle harness con- | During .
1 nector or component during real-time X X X Go to check item 2.
real-time diagnosis, diagnosis
Check harness continuily at Engine
2 Y ¢ X — — Go to check item 3.
connector. stopped
Disconnect harness connector, Engine
3 and then check dust adhesion stog ed X — X Clean terminal surface.
to harness connector. PP
Engins
4 Check pin terminal bend. 9 — — X Take out bend.
stopped
Reconnect harness connector Ennine
5 and then recheck harness con- stog od X — — Replace terminal.
tinuity at connector. PP
Tap and wiggle harness con- During It diagnostic trouble codes are
6 nector or component during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.

harness connector

SEFS09N

EF & EC-44
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TROUBLE DIAGNOSES

Mass Air Flow Sensor

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

X: Available @r
—: Not available
Check paris
fu
Mass air ECM WA
Check ) Check flow sen- If malfunction, perform
Check items " Sensor & SMJ . B
sequence conditions sor the following items. .
actuator | harness =l
harness
connector
connector
Tap and wiggle harness con- During ' LG
1 nector or component during real-time X X X Go to check item 2.
real-time diagnosis. diagnosis
Check harness continuity at Engine
2 y 9 X — — Go to check item 3.
connector. stopped
Disconnect harness conneclor, ) . EE
. Engine .
3 and then check dust adhesion stopped X — X Clean terminal surface.
to harness connector. PP
. ) Engine CL
4 Check pin termina! bend. . — — X Take out bend.
stopped
Reconnect harness connecter )
Engine . M
5 and then recheck harness con- stopped X — — Replace terminal.
tinuity at connecior. PP :
Tap and wiggle harness con- During If diagnostic trouble codes are AT
6 nector or component during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.
TF
PD
[EA,
RA,
8T
BF
Mass air flow sensor Q HA
harness connecior : b
SEF510N
EL
DX

EF & EC-45



TROUBLE DIAGNOSES

ignition Signal

On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

X: Available
-—: Not availabie

Check parts

Check Check items Check Ig.mtlon ECM If malfunction, perform
seqguence conditions signal Sensor & SMJ the following items.
harness actuator harness
connecior connector
Tap and wiggle harness con- | During
1 neclor or component during real-time X X X Go to check item 2.
real-time diagnosis. diagnosis
heck harness continuity at Engine
2 Check harn ! ya 9 X — — Go to check item 3.
connegtor., stopped ’
Disconnect harness connector, Engine
3 and then check dust adhesicon stog ed X — X Clean terminal surface.
to harness connector. PP
Engine
4 Check pin terminal bend. 9 — — X Take out bend.
stopped
Reconnect harness connector Engine
5 and then recheck harness con- stog od X — — Replace terminal.
tinuity at connector. PP
Tap and wiggle harness con- During If diagnostic trouble codes are
6 nector or component during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.

Power transistor
harness connector

SEF590N

EF & EC-46
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TROUBLE DIAGNOSES

SEF288H

Red
projection

SEF725H

SEF291H

/ Perform ECM in-
Sput/output signal

inspection before
replacement.

5 \ oo one
\\\x\ ! /
R

SEF148M

SEF282H

Diagnostic Procedure
CAUTION:

1.

Before connecling or disconnecting the ECM harness con-
nector to or from any ECM, be sure to turn the ignition
swilch to the “OFF” position and disconnect the negative
battery terminal in order not to damage ECM as battery
voliage is applied to ECM even if ignition switch is turned
off. Failure o do so may damage the ECM.

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

When connecling 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 properiy
or not. (See page EF & EC-127.)

After performing this ‘‘Diagnostic Procedure”, perform
ECCS on-board diagnostic system and driving test.

EF & EC-47

EL



TROUBLE DIAGNOSES

voltage

Hamess connector|
for sclenoid valve

Solenoid valve

SEF142]

Diagnostic Procedure (Cont’d)

7. When measuring ECM controlled components supply volt-
age 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 shoried,
resulting in damage to the ECM power transistor.

Basic Inspection
14

\_
|

SEFt441

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 fol-
lowing:

# Harness connectors for proper con-
nections

e Yacuum hoses for splits, kinks, and
proper connections

& Wiring for proper connections,
pinches, and cuts

SEF2B4G

(Refer to page EF & EC-24)
Ignition timing:
15°+2° BTDC

¥
DOES ENGINE START? No 1 Gote | .
Yes
b
CHECK IGNITION TIMING. NG Adjust ignition timing by
Warm up engine sufficiently and check i turning camshaft position
ignition timing at idie using timing light. sensor,

LOK
®

EF & EC-48
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3
2‘\|\l1;,4

"

-

o'

o
1ons Y-”
Tmezgm o
6

SEF146]

Basic Inspection (Cont’d)
®

o i

SEF 1481

SEF1350l

SEF332D

CHECK IDLE ADJ. SCREW INITIAL SET | N© .| Adjust engine speed by
ARPM. turning idle adjusting
When disconnecting IAGV-AAC valve SCrew.
harness connector, does engine speed
fail to;
700 £50 rpm
[in "N'" position]?
Yes
:
CHECK THROTTLE POSITION SENSOR | NG | 1 Adjust output voltage
IDLE POSITION. by rotating throttle
Measure oulput voftage of throttle posi- position sensor body.
tion sensor using voltmeter, and check 2. Discennect throttie
that it is approximately 0.5V. (Throttle position sensor har-
valve fully closed.) ness connector for a
oK few seconds and then
reconnect it.
3. Confirm that “'IDLE
POSITION stays
IION’:.
6] v
CHECK SWITCH INPUT SIGNAL. NG | Repair or replace the
Remove ECM and check the switches' malfunctioning switch or
ON-OFF operation using valimeter at its circuit.
each ECM terminal.
Switch Caondition Voltage (V)
IGN _, IGN
Start signal |on STaRT | O - Battery
voltage
Throttle posi- .
tion switch Idle position | Battery voltage
: AC AlC
AC OFF ON Battery voltage
signal (Engine run- - 05-07
ning}
Selector lever
Neutral {Park- { is "N" or "P"
ing) position position — 00— B80-9.0
switch Except "N" and
np
0K
L 4
Yes

READ SELF-DIAGNOSTIC RESULTS.

1. Set “'Self-diagnostic function” in
Diagnostic Test Mode !lI, (Refer to
page EF & EC-37))

2. Count the number of LED flashes and
read out the diagnostic trouble
codes.

3. Are the diagnostic trouble codes
being output?

No

Y

INSPECTION END

EF & EC-49

Go to the relevant
inspection procedure.

CL

T

EL

(B}

221



TROUBLE DIAGNOSES

Diagnostic Procedure 1 - High Idling after
Warm-up

CHECK IACV-AIR REGULATOR. Y&S | Check IACV-air regulator
When pinching the IACV-air regulator and circuit.
hose, does the engine speed drop?

No

SEFO21K

h 4
F CHECK INTAKE AIR LEAK. Yes | pigcover air leak location
1. Disconnect heated oxygen sensor and repair.
harness connector.
3 2. After racing engine at 1,500 rpm
Exhaust gas i 2. 2y I'4/' under no [oad for about 30 seconds,
sensor n does the engine speed drop?

: -5
{\:%:S i 13\ );:' No

¥

DISCONNEET

o~ 6
h
seFars| | CHECK THROTTLE LINKAGE. NG_‘ Repair throttle linkage or
1. Check that throttle {inkage moves i sticking of throttle valve,
smaoothly.
£y 2. Confirm that throttle valve both fully
AN opens and fully closes.
=Y S P Y
} _yl oK
/ ¥
INSPECTION END
SEFOS7LA
DE?NNEBT Diagnostic Procedure 2 — Hunting
MY/
7\ CHECK HEATED OXYGEN SENSORS. Yes‘ Check heated oxygen

When disconnecting heated oxygen "1 sensor. (See page EF &
sensor har\ness connector, is the hunt- EC-96)

., ing fixed?

aeYa i
O, 7 s No
SEF307G
k4

PERFORM POWER BALANCE TEST. No .| Goto .

When disconnecting each spark plug
cord one at a time, is there any cylin-
der which does not produce a momen-
tary engine speed drop?

l Yes
®

SEF058L




TROUBLE DIAGNOSES
Diagnostic Procedure 2 — Hunting (Cont’d)

®
NG Gl
CHECK SPARK PLUGS. .| Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, etc. A
OK
ser1sa I L EM
Y
14 CHECK FOR INTAKE AIR LEAK. YE’SL Discover air leak location
When pinching blow-by hose (lowering 1 and repair. LE
the blow-by air supply), does the :
engine speed rise?
No
hd FE
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. " ]
SEF512N oK CL
Y
INSPECTION END : M7
&T
T
SEC547A i)
Diagnostic Procedure 3 — Unstable ldle
&
CHECK EGR VALVE. NG__ Repair or replace. R4
Check EGR valve for sticking. _
QK
PERFORM POWER BALANCE TEST. No .| Goto [ .
When disconnecting each injector har- - 8T
SECSA7A ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop? BE
oI
#Yes
®
HA
EL
/( $) A
Rocker cover (Right bank) SEF511N [@X
EF & EC-51



TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle

(Cont’d)
®

|

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

SEF061L engine.)

[a

Ignition wire

Spark plug

sor shaft, does each injector make
an operating sound?

No

¥

2. Turn ignition switch ON. (Do not start

3. When rotating camshaft position sen-

Yes

Y

Check injector{(s) and cir-
cuit{s).

CHECK IGNITION SPARK.
1. Disconnect spark plug cord.

the spark plug cord.
3. Place end of spark plug against a

SEF282G suitable ground and crank engine.

4. Check for spark.

NG

Y

2. Connect a known geood spark plug to

OK

v

Check ignition coil, igni-
tion wire, power transis-
tor unit and their circuits.
(See page EF & EC-90.)

CHECK SPARK PLUGS.

fouling, etc.

NG

Remove the spark plugs and check for

OK

6] v

hd

Repair or replace spark
plugis).

CHECK FUEL PRESSURE.
SEF156I

to page EF & EC-139))

fuel pressure.

At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psl}

NG

Y

1. Release fuel pressure to zero. (Refer

2. Install fuel pressure gauge and check

OK

‘ Y

GCheck fuel pump and cir-
cuit.

CHECK HEATED OXYGEN SENSOR.
1. Set "“Self-diagnostic function’” in

Diagnostic Test Mode [, (See page

EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no-load, check to see that
GREEN LED on the ECM goes ON

NG

and QFF more than 5 times during 10

seconds.
lOK
®
SEF332D
EF & EC-52

Replace heated oxygen
sensor.
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TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable idle

(8] (Cont’d)
N “\Q{k@ ®
[N —
\ CHECK FOR INTAKE AIR LEAK. Yes | piscover air leak location &l
When pinching blow-by hose {lowering "| and repair.
the blow-by air supply), does the
engine speed rise? BA
No
sersizn| ] v EM
CHECK IDLE ADJ. SCREW CLOGGING. |N° .| Check tor IACV-AAC
1. Disconnect IACV-AAC valve harness | vaive clogging or throtile
IACV-AAC valve| . : LG
\ sub-harness connestor, connector. valve clogging.
- :

2. Can you set engine speed as follows
by turning idle adjusting screw?
70050 rpm
{in “N” position]

Yes B
Y
CHECK COMPRESSION PRESSURE. NG | Check pistons, piston
_ ¢ Check compression pressure, 4 rings, valves, valve seats CL
— Standard: kPa (kg/cm?, psi)/300 rpm and cylinder head gas-
Intake manifold \ 1,196 (12.2, 173) Kels.
collector C&\ Minimum: kPa (kg/cm?, psi)/300 rpm _ MT
883 (9.0, 128)
T ecroase Difterence between each cylinder:
\ kPa (kgicm?, psi)/300 rpm AT
98 (1.0, 14)
ldle speed VOK TF

CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam-

k.

adjusting
SCrew
[

5
SEFS13N age or poor connection of ECM harness PO
connector.
OK EA
Y
Reconnect ECM harness connector and
retest. Ry
Trouble is net fixed.
k4 BE
TRY A KNOWN GOOD ECM.* 21
OK
Y .
8T
INSPECTION END
* ECM may'be the cause of a problem, but this is rarely the case. BE
A,
EL
DX

EF & EC-53 ' 225



TROUBLE DIAGNOSES

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

ASCD wire

SN/

SEF514N

1]
CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition.
{Refer to EL secticn.)
OK
A 4
No

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

Check fuel pump and cir-

Yes

A

4

cuit. (See page EF &
EC-115.}

CHECK IACV-AIR REGULATOR AND
IACV-AAC VALVE.

When pressing accelerator pedal fully,
can you start the engine.

YeS | check IACV-AAC valve,

IAGV-air regulator and
circuits. (See pages EF &
EC-117, 119)

No

B !

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. {(Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operaling sound?

No Check injector(s) and cir-

Yes

cuit(s),

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

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

4, Check for spark.

NG | Gheck ignition coil, igni-

OK

E h 4

tion wire, power transis-
tor unit and their circuits.
(See page EF & EC-90.)

b
MY,
o
SEF382|
SEF061t
Ignition wire
Spark plug
SEF282G

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

NG Repair or replace spark

A4

¢0K
®

EF & EC-54

plug(s).
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TROUBLE DIAGNOSES

SEF 1561

Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
(Cont’d)

®

l

connector,

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

NG

hd

OK
Y

retest.

Reconnect ECM harness connector and

Troubie is not fixed.

Y

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

NG

OK
Y

TRY A KNOWN GOOD ECM."

L

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-55

A

EM

FE

CL

PD

FA

B

ST

BF

A



TROUBLE DIAGNOSES

|

SEF514N

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

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on ihe fuel feed hose?

No

4

Yes

v

Check fuel pump and cir-
cuit. (See page EF &
EC-115.)

Vacuum hose

N

Fuel pressure regulator
"

(@) o=

SEFQ64L

SEFOGE1L

(4]

Ignition wire

Spark plug

SEF282G

CHECK FUEL VAPOR.

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

2. Can you start engine?

Yes

Neo

A4

Check fuel properties.

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. (Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No

hd

Yes

4] v

Check injector(s) and cir-
cuit(s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

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

4. Check for spark.

NG

A

OK

h 4

Check ignition coil, igni-
tion wire, power transis-

tor unit and circuits. {See.

page EF & EC-00.)

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

Y

OK
¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

X

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT. '
Refer to page EF & EC-77.

NG

OK

Y

TRY A KNOWN GOOD ECM*.

¥

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-56
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions
[ 1]
CHECK BATTERY AND STARTER. NG | Repair or replace. Gl
Check battery and starter operation. i
{Refer to EL section.)
MA
oK
;
SEF380 | CHECK FUEL PRESSURE. _ No | Check fuel pump and cir- EM
IE 1. Pinch fuel feed hose with fingers. | cuit. (See page EF &
- \\4'/\ 2. When cranking the engine, is there EC-115.) Le
7
- Eual foad hose 0 any pressure on the fuel feed hose?
A I
3 Yeos
v
CHECK INJECTOR FOR LEAKAGE. Yes | Check injector(s) for
When pressing accelerator pedal fully, - leakage. FE
can you start the engine.
" cL
SEF514N
4] v
CHECK INJECTOR. NO | Check injectors and cir-
1. Remove camshaft position sensor cuits. MT
vy N from engine. {Harness connector
should remain connected.)
5 2. Turn ignition switch ON. (Do not start AT
engine.)
3. When roiating camshaft position sen-
sor shafl, does each injector make TE
an operating sound? '
Y
SEF382| es PD
v
3 CHECK IGNITION SPARK. NG | Check ignition coll, igni-
1. Disconnect spark plug cord, 7| tion wire, power transis- FA
2. Connect a known good spark plug to tor unit and circuits. (See
the spark plug cord. page EF & EC-90.) o
3. Place end of spark plug against a RA
suitable ground and crank engine.
4. Check for spark.
P BR
OK
6] ]
SEF0B1L| | CHECK SPARK PLUGS. NG | Repair or reptace spark ST
Remove the spark plugs and check for " plugis).
fouling, etc.
Ignition wire ouimg, ele B
OK
A 4 IH]A
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. "
AN
- Spark plug J'OK EL
SEF282G (|4
EF & EC-57 -



TROUBLE DIAGNOSES

SEF1561

SECH4TA

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

(Contd) @

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

OK
L4

Reconnect ECM harness connector and
retest.

Y

Trouble is not fixed.

A d

Repair or replace.

CHECK ECM POWER SUFPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

NG

OK

4

TRY A KNOWN GOOD ECM*.

Y

Repair or replace.

Vacuum hose

CHECK TIMING BELY FOR PROPER
INSTALLATION.

NG

OK

¥

INSPECTION END

*

Replace timing belt.

: ECM may be the cause of a problem, but this is rarely the case.

Diagnostic Procedure 7 — Hesitation when the

Engine is Hot

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

Y

SEF085L

No

v

Check fuel properties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

> | Check purge and vacuum

No

h 4

INSPECTION END

EF & EC-58

lines.
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TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), dees the
engine speed rise?

CHECK SPARK PLUGS. NG | Repair or replace spark
Remove spark plugs and check for foul- | plugts).
ing, etc.
OK
¥
Yes

No

Y

Discover air leak location
and repair.

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

Replace mass air flow
sensor.

Trouble is not fixed,

Y

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
remove them.

Y

INSPECTION END

SEF156l

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

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

NG

SEF332D

OK

Y

Repair or replace spark
plug(s).

CHECK HEATED OXYGEN SENSOR.

1. Set in Diagnostic Test Mode |. (See
page EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN LED on the ECM goes ON
and OFF more than 5 times during 10

Yes

seconds.
*No
®
EF & EC-59

Replace heated oxygen
sensor(s).

EWM

L&

FE

CL

M7

AT

PD

FA

RA

ST

B

H&

EL
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TROUBLE DIAGNOSES .
Diagnostic Procedure 9 — Hesitation under

B ) %) Puigs e Normal Conditions (Cont’d)
' " NN ®
‘ - ._i" , ?f {(\v ' l
) NG &4_\,
'51 = CHECK CANISTER PURGE. Yes | Check purge and vacuum
“1‘! ” " . 1. Disconnect canister purge line hose 7| tines.
3 ‘

3. Does the hesitation disappear?

and plug hose.
/,_/ 2. Perform cruise testi.
m\ | -

SEFQ65L No
Y
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
h

INSPECTION END

Diagnostic Procedure 10 — Engine Stalls when
Turning

CHECK FUEL LEVEL. NG | Fill fuel tank with fuel.
Check to see that there is enough fuel
in tank.

Y

OK

SEF386| v

PERFORM POWER BALANCE TEST. No | Goto ;
When disconneciing each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

¥

Yes

v

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

1. Remove camshaft position sensor . cuit(s).
from engine. (Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

SEFS1IN

lYes
®

SEF0E1L,

EF & EC-60 232



TROUBLE DIAGNOSES

]

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)

SEFg24J

®
CHECK IGNITION SPARK. NG | check ignition coil, igni-
1. Disconnect spark plug cord. | tion wire, power transis-
2. Connect a known good spark plug to tor unit and circuits. {See
the spark plug cord. page EF & EC-90.}
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
A4
CHECK FUEL PRESSURE. NG | Check fuel pressure reg-
1. Release fuel pressure to zero. {Refer 1 ulator diaphragm.
to page EF & EC-139)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kgfem?, 34 psi)
The moment throttle valve is fully
open:
Approx. 294 kPa
(3.0 kgfcm?®, 43 psi)
OK
Y
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connecior.
0K
Y _
Reconnect ECM harness connector and
retest.
Trouble is not fixed.
Y
NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

Repair or replace.

OK
¥

TRY A KNOWN GOCD ECM*.

¥

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-61
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Vacuum hose

SEFS11N

SEFQ61L

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the engine stall disappear?

Yesk Check fuel properties.

No

h 4

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No tGoio @ .

Yes

Y

v

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. {Harness connector
should remain connected.)

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

3. When rotating camshalft position sen-
sor shaft, does each injector make
an operating scund?

Check injector{s) and cir-

Ignition wire

Spark phug

SEF282G

No

cuit(s).

SEF824.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. {(Refer
to page EF & EC-139))
2. Install fue! pressure gauge and check
tuel 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)

Yes
EI h A
CHECK IGNITION SPARK. NG_‘ Check ignition coil, igni-
1. Disconnect spark plug cord. | tion wire, power transis-
2. Connect a known good spark plug to tor unit and their circuits.
the spark plug cord. (See page EF & EC-90.)
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
Y
NG

Check fuel pressure reg-

¥

lOK
®

EF & EC-62

ulator diaphragm.
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TROUBLE DIAGNOSES

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

®

l

CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace. Gl
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector, A
OK
¥ EM
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

Y
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-77.

OK
¥

TRY A KNOWN GOOD ECM*. L

Y

CHECK TIMING BELT FOR PROPER
INSTALLATION.

M
NG | Replace timing belt. U

Y

oK | AT

h 4

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

HA

EL

EF & EC-63 ' 235



TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold

CHECK IACV-AIR REGULATOR AND
IACV-AAC VALVE.

When the engine is cold, can you start
the engine when pressing accelerator
pedal fully?

NG

OK

¥

Y

Check IACV-AAC valve,
IACV-air regulator and
circuits. (See pages EF &
EC-117, 119.)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

NG

OK

y

Y

Golom.

CHECK INJECTOR.

1. Remove camshaft position sensor
_from engine. {Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each iniector make
an operating sound?

NG

OK

m h 4

Check injector(s) and cir-
cuit{s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark plug to
the spark plug cord.

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

4, Check for spark.

NG

OK

y

Y

Check ignition coil, igni-

fion wire, power iransis-

tor unit and circuits. {See
page EF & EC-90.)

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

NG

SEFas2l
SEF511N
SEFOBIL
Ighition wire
Spark plug
SEF282G
SEf156]

LOK
®

EF & EC-64

¥

Repair or replace spark
plug(s).
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TROUBLE DIAGNOSES

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

@
CHECK FUEL PRESSURE. NG 1 Check fuet pressure reg-
1. Release fuel pressure to zero, (Refer | wator diaphragm.
to page EF & EC-138) A

2. Install fuef pressure gauge and check
fuel pressure.

SEFE24. At idle: EM
Approx. 235 kPa
(2.4 kgicm?, 34 psi)

The moment throttle valve is fully . LS

open:

Approx. 294 kPa
(3.0 kg/cm?, 43 psi)

oK
A4 FE
CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness GL
conneactor.

oK MT

¥
Reconnect ECM harness connector and
retast. AT

Trouble is not fixed.
h 4

NG ) TF
CHECK ECM PCWER SUPPLY AND ‘ .| Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-77.

@

oK
h 4
TRY A KNOWN GOOD ECM*,

il
S

! RA
INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the casse.

EF & EC-65 | .



TROUBLE DIAGNOSES

3
2‘\|\lu,‘4
S Z

1E!—= e

»
%5
o 6

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

CHECK JACV-AAC VALVE.

When disconnecting IACV-AAC valve
harness connector, does the engine
speed drop?

No

Yes

Y

.| Check IACV-AAC valve

and circuit. (See page EF
& EC-119)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Y

Yes

¥

For.

Goto B} .

CHECK INJECTOR.

1. Remove camshaft position sensor
from engine. {Harness connector
should remain connected.)

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

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

No

B Y

SEF146!
/ i -
Rocker cover (Right bank) SEFS11IN
SEFO61L
Ignition wire
A |
- Spark plug
v
i »
SEF282G

Yes

Check injector(s) and
their circuit(s).

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark pIng to
the spark plug cord.

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

4. Check for spark.

NG

Y

SEF8244

CK

Y

Check ignition coil, igni-
tion wire, power transis-
tor unit and their circuits.
(See page EF & EC-90.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-139.)
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 kgfcm?, 43 psi)

NG

\

¢OK
®

EF & EC-66

Check fuel pressure reg-
ulator diaphragm.
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TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

(Cont’d) ®
CHECK ECM HARNESS CONNECTOR.  |NG | Repair or replace. @l
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
A
connector. I
OK
4 EM
Reconnect ECM harness connector and
retest.
LG
Trouble is not fixed.
. Y
CHECK ECM POWER SUPPLY AND NG_ Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-77.

oK
¥
TRY A KNOWN GOOD ECM.* _ €L

h 4

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case. AT

RA
BR

ST

EF & EC-67 | 239



TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after

3 Decelerating
f\s\\llu,,; i 7|
R, CHECK IACV-AAC VALVE. NOo | Check IACV-AAG valve
o- G When disconnecting IACV-AAC valve "1 and circuit. (See page EF
harness connector, does the engine & EC-119)
=~ speed drop?
Yes
SEE1461 : .4
CHECK IDLE ADJ. SCREW CLOGGING. No i Check for IACV-AAC
| 1. Disconnect IAGV-AAC valve harness "] valve clogging or throttle
IACV-AAC valve| connector. body clogging.
sub-harness connector. .

2. Can you set engine speed as follows
by turning idle adjusting screw?
700+ 50 rpm
[in “N” position]

Yes

h A
PERFORM POWER BALANCE TEST. No | Goto [8 .
When disconnecting each injector har-
ness connector one at a time, is there

\\ any cylinder which does not produce a

momentary engine speed drop?

1 20
Intake manifold
collector !

Yes
(4 y
CHECK INJECTOR. No .| Check injector(s) and cir-
1. Remove camshaft position sensor " cuit(s).
idle speed :

from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. {Do not start
engine.)

adjusting

SEFG13N

3. When rotating camshatft position sen-
sor shaft, does each injector make
an operating sound?
Yes
v
CHECK IGNITION SPARK. NG | check ignition coil, igni-
1. Disconnect spark plug cord. tion wire, power transis-
2. Connect a known good spark plug to tor unit and circuits. (See
the spark plug cord. page FEF & EC-80.)
sersiin| | 3- Place end of spark plug against a
suitable ground and crank engine.
14| 4. Check for spark.
lOK
®
SEFO61L

EF & EC-68 240



" TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
®

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-139))
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 kgfem?, 43 psi)

NG

CK

Y

Check fuel pressure reg-

ulator diaphragm.

SEF332D

CHECK HEATED OXYGEN SENSOR.

1. Set “‘Self-diagnostic function™ in
Diagnostic Test Mode L. (See page
EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN LED on the ECM goes ON
and OFF more than 5 times during 10
seconds.

NG

OK

Y

Replace heated oxygen
sSensor.

CHECK ECM HARNESS CONNECTOR.
GCheck the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

\d

0K

h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

L 4

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-77.

NG

Y

OK

¥

TRY A KNOWN GOOD ECM.*

Y

INSPECTION END

Repair or replace.

": ECM may be the cause of a problem, but this is rarely the case.

EF & EC-69
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising

1]
PERFORM POWER BALANCE TEST. No | @oto 4 |
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

/ ‘ Y 4 Yes
Rocker cover (Right bank) SEF511N
v
CHECK INJECTOR, No | Check injector(s) and cir-
1. Remove camshaft position sensor i cuil{s}.

from engine. (Harness connector
should remain connected.)

2. Turn ignition switch ON. {Do not slart
engine.) '
3. When rolaling camshafl position sen-
sor shafl, does each injector make

an operating sound?

SEFGE1L Yes
¥
_ CHECK IGNITION SPARK. NG | Check ignitien coil, igni-
Ignition wire 1. Disconnect spark plug cord. "| tion wire, power transis-
2. Connect a known good spark plug to tor unit and circuits. {See
the spark plug cord. page EF & EC-90.)

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

Spark plug

-
P ; N OK
H L 4
SEF282G] | GHECK FUEL PRESSURE. ' NG | Check fuel pump, circuit
1. Release fuel pressure to zero. (Refer "| and tuel pressure regula-
to page EF & EC-139)) tor.

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 kgicm?, 43 psi)

OK
3
CHECK FOR INTAKE AIR 1LEAK. YesL Discover air leak [ocation
When pinching blow-by hose (lowering and repair.

the blow-by air supply), does the
engine speed risa?

J'No
®

SEF512N

EF & EC-70 -



TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising (Cont’d)

®

l

CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace. G
Check the ECM pin terminals for dam-
age or poor connection of ECM harness

connector. A
0K
v £
Reconnect ECM harness conneclor and
retest.
LG

Trouble is not fixed.

3
CHECK ECM POWER SUPPLY AND Yes | Rpepair or replace.
GROUND CIRCUIT.

Refer to page EF & EG-77.

FE

No
b
TRY A KNOWN GOOD ECM.* L

INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case. AT

EF & EC-71



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy
1}

CHECK BATTERY AND ALTERNATOR. | NG | Repair or replace.
Check battery and alternator condition. i
{(Refer to EL section.)

OK

h 4
seFase| | PERFORM POWER BALANCE TEST. No .| Goto . ;
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

Y

Yes
A 4
CHECK INJECTOR. No . | Check injector{s) and cir-
1. Remove camshaft position sensor - cuit(s).

from engine. (Harness connector

should remain connected.)

SEFS1INI | 2 Turn ignition switich ON. {Do not start

. engine.)

3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?

Yes
4] 4
CHECK IGNITION SPARK. NG | check ignition coil, igni-
1. Disconnect spark plug cord. 7| tion wire, power transis-
2. Connect a known good spark piug to tor unit and circuits. (See
the spark plug cord. page EF & EC-90.)
SEFO81 | 3. Place end of spark plug against a
El suitable ground and crank engine.
Ignition wire 4. Check for spark.
0K
b 4 :
CHECK FUEL PRESSURE. NG | Check fuel pressure reg-
1. Release fuel pressure to zero. (Refer ulator diaphragm.

Spark plug to page EF & EC-139.)

= 2. install fuel pressure gauge and check
M fuel pressure.
SEF282G At ldle:

Approx. 235 kPa
(2.4 kgfem?, 34 psi)
The moment throttle valve is fully
open:

Approx. 294 kPa

(3.0 kgfem?, 43 psi)

lOK
@&

SEF824.

EF & EC-72



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy (Cont'd)
®

!

NG
CHECK ECM HARNESS CONNECTOR. —»] Repair or replace.
Check the ECM pin terminals for dam- &l
age or poor connection of ECM harness
connector.
lOK A
Reconnect ECM harness connector and
retest.
ER
LTroubIe is not fixed.
NG

CHECK ECM POWER SUPPLY AND Repair or replace. e
GROUND CIRCUIT. LC
Refer to page EF & EC-77.

lOK

TRY A KNOWN GOOD ECM.*

! FE
INSPECTICN END

Y

“. ECM may be the cause of a problem, but this is rarely the case. CL

Diagnostic Procedure 17 — Lack of Power and

Stumble MT
1]
CHECK FUEL PRESSURE. NG 1 Check fuel pressure reg- | AT
1. Release fuel pressure to zero. (Refer | ulator diaphragm.
to page EF & EC-139)
2. Install fuel pressure gauge and check ' TF
fuel pressure.
At idle:
Approx. 235 kPa E
(2.4 ka/cm?, 34 psi)
The moment throttle valve is fully
open: FA
Approx. 294 kPa
2 "
(3.0 ka/cm”, 43 psi) A
0K
¥ . R
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
SEF512M . . : ST
engine speed rise?
No
Y F
CHECK TIMING BELT FOR PROPER NG | Replace timing belt,
INSTALLATION. - :
o - HA
L4
INSPECTION END
EL
10X



TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Knock

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

Yes

Y

Ne

¥

Discover air leak focation
and repair.

SEF152M

CHECK EGR OPERATION.

1. Apply vacuum directly to the EGR
valve using a handy vacuum pump.

2. Check to see that the engine runs
rough or dies.

No

h 4

Yes

¥

Check EGR valve for
sticking.

SEF830J

CHECK EGRC-SOLENQID VALVE.

1. Disconnect EGRC-solencid valve har-
ness connector.

2. Supply EGRC-sclencid valve termi-
nafs with battery current and check
operating sound.

NG

SEF156(

OK

ﬂ Y

h 4

Check solenoid valve and
circuil.

CHECK VACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

a) Vacuum hose between EGR valve
and EGRC-solenoid valve.

b} Vacuumn hose between EGRC-sole-
noid valve and throttle body port.
¢) Vacuum hose between EGRC-sole-

noid valve and air duct.

NG

Y

QK

Repair or replace.

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.

Remove spark plugs and check for foul-
ing with oil.

Yes

¥

Check pistons, piston
rings, valves, valve
seats, valve oil seal,
engine oil level, elc.

No

Y

INSPECTION END

EF & EC-74
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TROUBLE DIAGNOSES

SEF3320

Diagnostic Procedure 19 — Surge

BECS547A

CHECK HEATED OXYGEN SENSOR.

1. Set "On-board diagnostic system
function” in Diagnostic Test Mode |.
(See page EF & EC-36.)

2. Maintaining engine at 2,000 rpm
under no load, check to see that
GREEN LED on the ECM goes ON
and OFF more than 5 times during 10
seconds.

NG

. | Replace heated oxygen

OK

L 4

Sensor.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

CK

h 4

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poar connection of ECM harness
connector.

OK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

h 4

TRY A KNOWN GOOD ECM.”

OK

4

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case,

EF & EC-75

EM

LC

cL
T
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TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 20 — Backfire through the

SEFS12N

Intake
CHECK SPARK PLUGS. NG_ Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, efc.
OK
:
Yes

CHECK INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the
engine speed rise?

b4

No

h 4

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
remove them.

Y

INSPECTION END

Discover air leak location
and repair.

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coolant temperature sen-
sor and its circuit. {See page EF &
EC-88.)

NG

OK

Y

INSPECTION END

EF & EC-76

L

Replace or repair.
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TROUBLE DIAGNOSES

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

IGNITION SWITCH
GEFIACCION [ 5T Gl
1
ECM_ (ECCS 2 g 8 ?
CONTROL 3 oo
MODULE) 235 = ol
& eI o
@y 5 5 A
x @ o)
BOCY
GROLNO .S §
ERi
<] Main harness}
i 17— 8
m'] i;g: BEW B/W
116— -] B;‘N l@
e BONNECTOR-A
[‘ "' BEW -
156 3 — = H
X L— WOR g il
[@ 5= 8 § THH
T g}]
B/
. BswW F‘IE
X
||
-
= | el
B * e
o 3
3 g
& ¥ lrg
] D] . z M
3605 ve— mow ®z - ﬁEE ’
] 38— a-w EF NN [ [T
L R 34 =2
39|48 “g— B [ QE
- il o AT
] [+]
REEE ! ]
3 8 I ]
ENGINE GROUND ECOs BATTERY = TF
SEF683M
Harness layout BB
b
ECM Right side of engine compartment - ‘ I
E _
{ECCS controt module) B2
FA&
Under the front ;)assenger’s seat
MEF478F MEF479F aT
<
B E
(A
EL
o

EF & EC-77 '- o9



TROUBLE DIAGNOSES

[_Ecr i coNnecToR] .

38 -47-109
LEE——————

CONNECT

o

o
@

n
o

SEF154M

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

Unlr)

HS.

[ Ecmn  |o connecTor]]
’ 5131071084136

' €

SEF155M
DISCONNECT |&'] DISCONNECT
Ws. 1S,
[[_Ecn__[d connEcToR]| [E%
2847108
—
(&)
SEF156M
B
n 3 ? DISCONNECT
&l s L 2B
® Sy
SEF157M

— —
[ Ecy CONNEGTOR V i
Lo Ao M€

39 « 48
—

L

&

SEF158M

¥ B
CHECK POWER SUPPLY. OK_‘ CHECK GROUND CIR-
1) Turn ignition switch “ON"". "t cult.
2) Check voltage between ECM termi- 1) Turn ignition swhch
nals &, @9, and ground. “OFF".
Voltage: Battery voltage 2} Disconnect ECM har-
ness connector,
NG !
3) Check harness conti-
nuity between ECM
terminals ®, @,
d>, i, i and
ground.
Continuity should
exist.
[t NG, repair harness
or connectors.
oK
. 4
Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector.
;
CHECK HARNESS CONTINWUITY NG‘ Check the following.
BETWEEN ECCS RELAY AND ECM. | & Joint connector-A
1) Turn ignition switch “OFF"".
2) Disconnect ECM harness connector. e Marness continuity
3) Disconnect ECCS relay. between ECM and
4) Check harness continuity between ECCS relay
ECM terminals @), @), and If NG, repair harness or
terminal (5. connectors.
Continuity should exist.
OK
D] 3
GHFCK VOLTAGE BETWEEN ECCS NG | Gheck the following.
RELAY AND GROUND. | @ “BR" fusible link
1) Check voltage between terminals # Harness continuity
@, @ and ground. between ECCS relay
Voltage: Baitery voltage and battery
oK I NG, repair harness or
connectors.
A A
CHECK GROUND CIRGUIT. NG | Repair harness or con-
1) Check harness continuity between "1 nectors.

ECM terminals §9, and engine
ground.
Continuity should exist.

lox
®

EF & EC-78
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TROUBLE DIAGNOSES

[

=D DISCONNEST [E8) DISCONNECT
HS. 15.
ECH__ || CONNECTOR]| ]
4
&
SEF158M

Diagnostic Procedure 22 (Cont'd)

[_Eon 1o comecToR]

<

)

DISCONRECT

@

S
w g

|

SEF160M

Y
CHECK OUTPUT SIGNAL. CIRCUIT. NG; Repair harness or con-
1) Check harness continuity between nectors.
ECM terminal (@ and terminal ().
Continuity should exist.
OK
Y
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch ""ON''. | ® Joint connector-A
2} Check voltage between ECM terminal
@6 and ground. e Harness continuity
Voltage: Battery voltage between ignition switch
OK and ECM.
If NG, repair harness or
conneciors.
h 4 _
NG Replace ECCS relay.

CHECK COMPONENT (FGGS relay).
Refer 1o “‘Electrical Components
Inspection’’. (See page EF & EC-138.)

OK

r

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

r

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-79
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TROUBLE DIAGNOSES

Diagnostic Procedure 23
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

| Cl —
ECM (ECCS
CONTROL
MODULES /

B./W
Li1]
g@ {Ma'n harnesss) ‘
ENGI NE B
GROUND h

[oio]

o
[
|
T
—

IR
I A
—
EEECEnemE
i_o—-oo—-o[
Sio[o]

JOINT
gONNECTGR“

4 Z 4—WR
22—G/Y
E'| I@ I0—GAY
31 —G-B
40—GA/B
ALl
1 ]
] 1
1 ]
oLl [
¥ L Al
> X oz
TS =E N
5ik| | @ LT 77

1565 N 5 l@@ g

FUSIBLE LINK

B
"
HIRTE
BR:H]']B» [T R—

CAMSHAFT
POSITION BATTERY =
SENSOR

SEF498N

Harness layout

ECM
{ECCS control module)
/

P ' / harness connector

1 “Valve rockr cover’ 7’% /
MEF478F RS E'@F
Engine ground

Ignition coil /
ST

Under the front passenger's seat

N -
e N \ Distributor
5 { N
- MEF481F

EF & EC-80 | 252



TROUBLE DIAGNOSES

DIECONNECT

!

SEF162M

Diagnostic Procedure 23 (Cont'd)

INSPECTION START

Y

DISCONNECT

SEF163M

q

DISCONNECT

A€

ot [ ccmNEcTﬁ”

22 30

% 31 :
DISCOKRNECT

€

SEF164M

CHECK POWER SUPPLY. NG | Check the following.

1) Disconnect camshaft position sensor "| ® Joint gonnector-A
harness connector.

2) Turn ignition switch “"ON"., ® Harness continuity

3) Check voltage between terminal @ between camshaft posi-
and ground. tion sensor and ECCS

‘Voltage: Battery voltage relay
oK If NG, repair harness or
conneclors.
@ L4

CHECK GROUND CIRCUIT. NG | Check the following.

1) Turn ignition switch "OFF", "| e Joint connector-A

2) Loosen and retighten ground screw.

3) Check harness continuity between e Harness continuity
terminal (@ and engine ground. between camshaft posi-
Continuity should exist. tion sensor and ground

OK If NG, repair harness or
connectors.
¥

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-

1) Disconnect ECM harness cannector. "| nectors.

2) Check harness continuity between
terminal (& and ECM terminals &1,

@0 (1° signal), terminal (8 and ECM
terminals @, 40 (120° signal).
Continuity should exist.
OK
¥
CHECK COMPONENT NG | Replace camshaft posi-

{Camshaft position sensor).
Refer to ''Flectrical Components
Inspection'”.

(See page EF & EC-133))

OK

¥

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

y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-81

tion sensor.

FE

TE

PD

iFA



TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)
Perform FINAL CHECK by the following procedure afier repair

is completed.

FINAL CHECK .

o

1} Erase the diagnostic test mode 1l
{Self-diagnostic results). {See page
EF & EC-37.)

2} Perform driving test.

3) Perform the diagnostic test mode 1l
{Seli-diagnostic results) again.
(See page EF & EC-37)

NG

¥

OK

v

INSPECTION END

EF & EC-82

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

254



TROUBLE DIAGNOSES

Diagnostic Procedure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) Hered (MALFUNCT!ON. INDICATOR
LAMP ITEM)

Gl
ae
BoNIer / | WA
'
JOINT
a CONNECTOR~A
[l :
:3r5x3 : LE
s
A
L— WAR - St
Z A . .
'
|| (=@ '
R :I [ 16— W {Main harness) FE
16 ]ﬁ 17 = B
T 17
I: 'l
K €L
S 2
AJE]C Rt &
T
. - L4
& lex) & y
i alm AT
i B
ERENS T
MASS AIR ECGS - : F
LW RELAY BATTERY = ' e
. SEFgT6M
oD
Harness layout
ECM FA
(ECCS contral module)
BR
- , Front Mass air flow sensor 8T
Under the front passenger's seatl ‘
o) ' MEFaTeF harness conhactor . MERisE
Engine ground B
HA
EL
03

EF & EC-83 . 255



TROUBLE DIAGNOSES

>

OISCONNECT

TS.

D O

SEF166M

Diagnostic Procedure 24 (Cont’d)

INSPECTION START

= O5GONNECT

& .-

' ¥

GHECK 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 voltage

NG

OK

h 4

Loosen and retighten ground screw.

B \ 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF".

2) Disconnect EGM harness connector.

3) Check harness continuity between
terminal (B} and ECM terminal 43.
Continuity should exist.

NG

SEF157TM
=)

2 T
€

[ Een ﬁcwnscro&ﬂ elblch

&

DISGONNECT

SEF168M

OK

v

Repair harness or con-
nectors.

GCHECK INPUT SIGNAL CIRCUIT.

1} Check harness continuity between
ferminal © and ECM terminal 8.
Continuity should exist.

NG

hd

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{Mass air flow sensor).

Refer to “Electrical Components
Inspection™. ’

(See page EF & EC-133))

NG

Y

OK
r

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-84

Replace mass air flow
sensor.

256



TROUBLE DIAGNOSES

Diagncstic Procedure 24 (Cont'd)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

1) Erase the diagnostic test made Ili
{Self-diagnostic results). (See page
EF & EC-37.)

2) Perform driving iest.

3) Perform the diagnostic test mode 1l
(Seli-diagnostic results) again.

(See page EF & EG-37.)

NG

Y

OK

h 4

INSPECTION END

EF & EC-85

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

&

WA

FE

Ci.

T

7

HA

EL



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)
}@( {MALFUNCTION INDICATOR LAMP ITEM) '

ECH
(ECCS
CONTROL
MODULE)
—
Main harness)
18— L G/R
Il .
OiE
18 18
29721 2129 E
i o
L
ENGINE COQOLANT
TEMPERATURE
SENSOR
SEF290M
Harness layout
ECM
(ECCS control module)
/
Ve
,
-/
/
ks
Under the front passenger's seat
: MEF478F

EF & EC-86

258



TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont’d)

; o 'SCON
g [MSCONNECT INSPECTION START
18 &J

@

a
Y
CHECK POWER SUPPLY. NG._L Repair harness or con- !]

= 1} Disconnect engine coclant tempera- neciors.
ture sensor harness connector.
2) Turn ignition switch “ON", RAA
b 3) Check voltage between terminal

and ground.

Voltage: Approximately 5V =

' i)
L
K

T

SEFQ86J

OK
E . DISCORNECT E
¥

t CHECK GROUND CIRCUIT. NG Repair harness or con-

LG

b4

1) Turn ignition switch "OFF". nectars.
2) Gheck harness continuity between
terminal (&) and engine ground.

Continuity should exist.

oK FE

n v
(L[@ = CHECK COMPONENT NG Replace engine coolant

(Engine coolant temperature sensor). temperature sensor.
Refer to "'Electrical Components GL

\d

SEF087J

Inspection”.
{See page EF & EG-133)

MT

OK

h 4

Disconnect and reconnect harness con-
necters in the circuii, and retest. AT

Trouble is not fixed.
—~ TE
Check ECM pin terminals for damage

or the connection of ECM harness con-
nector. Reconnect ECM harness con- =
nector and retest. PD

Perform FINAL CHECK by the follow;ng procedure after repair =3

s completed.
FINAL CHECK BA
h 4
1} Erase ihe diagnostic test mode il NG_ Recheck ECM pin termi- BR
(Self-diagnostic results). {See page | nals for damage or the
EF & EC-37)) conhection of ECM har-
2) Perform driving test. ness connector. ST

3) Perform the diagnoslic test mode IlI
(Self-diagnostic resulis) again.

(See page EF & EC-37) BF
oK
4 _
INSPECTION END HA
EL
(DX

EF & EC-87 259



‘TROUBLE DIAGNOSES |

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) (Switch ON/OFF diagnostic item)
@( (MALFUNCTION INDICATOR LAMP ITEM)

g .J __
ECM (ECCS |_{___ a0 }
CONTROL ) T Sl o
HODULE @ . :§§:§ EO&NECTOR—
ADAPTER CONNECTOR
5 5 Hetfer to last nage [““ 5o COMBINATION METER
(Foldout page) .1 NEE %% @
" ) =
BODY GROUND e e LW i
WL RIS WL SMJ 1 <
T T IRefer to |last page
‘WE (Foldout pagel .l ¢ i roEl
(Main harness) {r A e 4 T
m e — v S Y (=D
+ O— =4 —— R ——KI&—— R (&
: . o e
fg Eﬂ Qo BAiG
[ANRTRINT]
= wE d%g
@ | =
l i
@ @ (Ingtrument
harness) 28 22
=i d re
B
(Engine :
32 32 Tr— WL — harness! «F
@)@ @; AT mode |
® ()
M) : T mode!
@: Wagon mode |
YEHICLE (T) : Truck mode |
SPEEQ
SENSUOR
SEF772N

Harness layout

ECM
{ECCS control module)
/

Under the front passenger’'s seat
MEF478F

EF & EC-88 260



TROUBLE DIAGNOSES

|

DiSCONKECT

ll'ﬁﬁ DISCONNECT -

€ €

[ _een o] cowneoroR] ERE
3z

MEF484F

——/

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

Y

CHECK SPEEDOMETER FUNGCTION. NG | Check vehicle speed sen-
Make sure that speedometer functions "1 sor and its circuit,
properly. {Refer to EL section.)
OK
Y
NG

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connector.

3) Disconnect combination meter har-
ness connector

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

Y

Check the following.
e Harness conneclors
. CGD
e Harness continuity
between ECM and com-
bination meter
If NG, repair harness or
connectors.

OK

h 4

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. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completled.

FINAL CHECK

A d

1) Start engine. _
2) Perform switch ON/OFF diagnosis.
(See page EF & EC-40)

NG

¥

OK

A 4

INSPECTION END

EF & EC-89

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

LC

8T



TROUBLE DIAGNOSES

Diagnostic Procedure 27
IGNITION SIGNAL (Diagnostic trouble code No. 21)

IGNITION SWITCH
RESTSTOR - TGNTTION COolL OFFTACCTON [ ST
TR [ ololo:
CONDENSER é‘ [¢] 8 é
POWER Lo
TRANSISTOR EEJ: RAW 4 8
5

DJE]

()
L2
CONTROL
g To@® @1\
>

- 3
- =
@
VA T
1 Engine centrol harness)
i— woe ‘
I— WG
a
. s
| Ty
“a

BATTERY =

Ol =aazazIRNARRARE

FH S R T T e R RS
&
E
B

[TT&

Mairn harness)

g

ENSINE
GROUND

R O 4 I ™ I I
NS EERIEEE

\

SEF500N

Harness {ayoul

e TR N

ECM :
Power transistor

(ECCS control module)
/

AN

Ny
e s
Ignition coil harness
connector
) 'f"\
~ ‘ No.5 injector
Under the front passenger’s seat- /J e =
MEF476F MEF485F

.ﬁ’;“
Resistor and condenser
harness connector Y )
IR MEF486F




TROUBLE DIAGNOSES

. DISCONNECT

O

Diagnostic Procedure 27 (Cont’d)

INSPECTION START

'

MEF747F|

TISCONNELT DISEONNEET

155
TS

M.
|] ECH HH CONNECTOR]| D,
1

&) —

SEF172M

CHECK COMPONENT

{Ignition coil, resistor and condenser,
power transistor).

Refer o ‘Electrical Companents
Inspection”.

(See page EF & EC-133)

CHECK POWER SUPPLY. NG TGheck the following.
1) Disconnect ignition coil harness con- "] ® Harness connectors
nector. s
O 2) Turn ignition switch “QON". o Harness continuity
3) Check voltage between terminal @ between ignition coil and
5 and ground. ignition switch
@[ﬁ) ‘,\’ Voitage: Battery voltage If NG, repair harness or
7 OK connectors.
SEFOg2Y ¢
CHECK GROUND CIRCUIT-1. NG._ Repair harness or connec-
|— DISCONNECT 1) Turn ignition switch “"OFF"". 7| tors.
ﬁ 2) Disconnect resistor and condenser
DISCONNECT Tnd e harness connector.
ﬁ Eé} 3) Disconnect power transistor harness
< d . C04?n(§r?tork h tinuity bet
- eck harness coniinuity be ween
@ eﬂ (alhli terminals () and (@,
Continuity should exist.
+OK
. - CHECK GROUND CIRCUIT-2. NG Tcheck the following
1) Check harness continuity between "| @ Harness connectors
terminal () and engine ground. aw |
MEF746F, Continuity should exist. e Harness continuity
between power transis-
| oK tor and engine ground
If NG, repair harness or
(!] connectors.
[
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1) Disconnect ECM harness connector. | ® Harness connectors
2) Check harness continuity between ter- ,
minal (&) and ECM terminal 3). e Harness continuity
_ Continuity should exisl. between resistor and
f ECM harness connector
(Eﬂ OK If NG, repair harness or
connectors,
SEF024J
CHECK OUTPUT SIGNAL CIRCUIT. NG [Check the tollowing.
D wscomnzer | | 1) ©heck harness continuity between ter- " | @ Harness connectors
BISCONNECT & minal @ and ECM terminal (). ,
% E@ 18. Continuity should exist. e Harness continuity
between power transis-
— OK tor and ECM harness
lT_ EcH | GDNNECTQRJI &d connector
3 elf IT NG, repair harness or
connectors.
NG

Y

lOK

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

lTroub|e is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-91

Replace malfunctioning
componeant{s}.

CL

T

AT

B

hA



TROUBLE DIAGNOSES |

Diagnostic Procedure 27 (Cont’d)

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

FINAL CHECK
v
1) Erase the diagnostic test mode Il NG | Recheck EGM pin termi-
(Seli-diagnostic results). {See page "| nals for damage or the
EF & EC-37)) connection of ECM har-
2} Perform driving test. ness connector.

3} Perform the diagnostic test mode Il
{Self-diagnostic resulis) again.
(See page EF & EC-37.}

OK

¥
INSPECTION END

Diagnostic Procedure 28

ENGINE CONTROL MODULE (ECM) (Dlagnostlc trouble code No. 31) @ (MALFUNCTION

INDICATOR LAMP !TEM)

INSPECTION START

h 4

1) Turn ignition switch "ON"". Y@S | Replace ECM.

Y

2) Erase the diagnostic test mode Il
(Seli-diagnostic resulis).

(See page EF & EC-37))

3) Perform diagnostic test mode |l
{Self-diagnostic results) again.
{See page EF & EC-37))

Does ECM display Diagnostic trouble

code No. 31 again?

No

A 4

INSPECTION END

EF & EC-92

264



TROUBLE DIAGNOSES

Diagnostic Procedure 29

EGR FUNCTION (Diagnostic trouble code No. 32) G (MALFUNCTION INDICATOR LAMP
ITEM )

(Gt
M 5 EGRG-
ESNT(EBE SOLENOID IGNITION SWITCH
MODLLE) VALVE DFL]ACC[ ONT ST
@) [ IoToto i,
2 QO] ik
I I 102— /W — E] i) (@] 8
5 @)
. Tk EM
L ) L2 _
=%
' NN ‘@C
mJ L@

FUSE BLDCK
(Refer to ~POWER
SUPPLY ROUTING#
in EL section }

W B
B/W

harness)

o~
G
o3
30
&
23
o

| [= ®e lpw
@5 D@ -
T oL

Main harness) &Eﬁ‘

4 w
% - % 2
B/W—— RI ——B/W ;%0 MT

PR
®0

(Wi
¢ Truck model
ADAPTER CONNECTOR
: Wagon mode | [Refer ta last page AT
(Foidout pagel.
BATTERY —
BE TF
SEF773N
PD
Harness layout
ECM VAT R . =
{ECCS control module) EGRC- solenmd ~ @_-_)I
4 valve harness 2 '
7 conhnectar ( oD

ﬁ S | RA
BPT valve

Vs
R

42'4 Front ' oA
Compressor y % .
Under the front\passenger"s seat /& J / ST
MEF478F MEF487F

HA

EL

DX

EF & EC-93
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TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’'d)

Vacuum hose connected
to EGR valve

(E]

[€cH %nnscroﬂ]

o L

==
j—% Improper connection

@ =~ DISCONNECT
M €)
[V]

@ =

]
@y

lOK

®

EF & EC-94

INSPECTION START
A J
CHECK VACUUM SOURCE TC EGR OK_ CHECK COMPONENTS
VALVE. " (EGR valve and EGR
1) Jack up drive wheels. temperature sensor).
2) Start engine and warm it up suffi- Refer to "Electrical Com-
ciently. ponenis Inspection”.
MEF488F 3} Perform diagnostic test mode Il (See page EF & EC-135.}
(Self-diagnostic results). NG
Make sure that diagnostic trouble
CONNECT code No. 12 is not displayed.
: G Make sure that both camshaft posi-
tior sensor and ECM's CPU are not
in “'fail-safe” state.
4} Set shift lever to 1st position. Y
5) Keep engine speed at about 2,000 Replace malfunctioning
' } rpm. component(s).
6) Disconnect vacuum hose to EGR
= valve.
merase| | 7) Make sure that vacuum exists.
Vacuum should exist.
NG
E’ 4
CHECK CONTROL FUNCTION. OK; CHECK VACUUM HOSE.
1) Check voltage between ECM terminai - 1) Check vacuum hose
and ground under the follow- for clogging, cracks
ing conditions. and proper connection.
Voltage:
At idle
Approximately 0V
SEFS16F Engine speed is about
2,000 rpm
Battery vollage
NG
D] Y
CHECK POWER SUPPLY. NG | Gheck the following.
1} Stop engine. | @ Harness connectors
2) Disconneci EGRG-solenoid valve har- ,
ness connector. ® “15A" fuse
3) Turn ignition switch “"ON". & Harness continuity
- 4) Check voltage between terminal @) between EGRC-sole-
SEFs21) and ground. noid valve and ignition
Voltage: Battery vollage switch

If NG, repair harness or
gconnectors.

266



TROUBLE DIAGNOSES
Diagnostic Procedure 29 (Cont’'d)

FA DISCONKECT ®
) L ' 50 DISCORNECT
A € s I D i ‘e
l’—_"—"‘ CHECK OUTPUT SIGNAL CIRCUIT. »| Check the following.
r ECH P‘ GONNEGT%I 1) Turn ignition switch "OFF". ® Harness conneclors
102 2) Disconnect ECM harness connector. &y, @l
3} Check harness continuity between e Harness continuity
ECM terminatl and terminal . between EGRC-sole-
Continuity should exist. noid valve and ECM
Resistance: A
c OK Approximately 0}
Ea If NG, repair harness or
connectors.
SEF176M EM
A A NG
ROAD TEST CHECK COMPONENT »| Replace EGRC-sclenoid
(EGRC-solenoid valve). valve. ~
Test condition Refer to ''Electrical Components LG
Ingpection’.
Drive vehicle under the foltowing conditions {See page EF & EC-134))
with a suitable shiit position.
(1) Engine speed: lOK
2,100 + 300 rpm i
(2) Intake manifold vacuum: Check resistance of EGR temperature
A/T: =26.7 +4.0 kPa sensor. EE
{200 + 30 mmHg, —7.87 £ 1.18 InHg) (See page EF & EC-135.)
M/T: =327 £ 4.7 kPa
{-245 + 35 mmHg, -9.65 = 1.38 InHg) l
Driving mode Disconnect and reconnect harness con- cL
nectors in the circuit, and retest.
Vehicle
driving lTroubie is not fixed. MT
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con- AT
nector and retest.

idling 1

: Test :
@ ® & f;’”:;gggds Perform FINAL CHECK by the following procedure after repair TF
L%a'tt;n @ ' or more is completed.
OFF Time
' FINAL CHECK PO
Until green and red LEDs go off. L
@ Start engine and warm it up sufficiantly. Erase the diagnostic test mode Ill (Self- FA

(@ Turn off ignition switch and keep it off
until green and red LEDs go off.

(@ Start engine and make sure that air
conditioner switch and rear defogger are
turned “OFF"" during driving test.

#; Keep engine running for at least 3 minutes.

(5 Shift to suitable gear position and drive in

diagnostic results).
(See page EF & EC-37))
Make sure diagnostic trouble code No. B
55 is displayed in Diagnostic Test Mode i
IE

“Test condition™ for at least 11 seconds. BR
) Decrease engine revolution to less than ¥
2,000 rpm. : . Perform driving test under the following
(7) Repeat steps @through &at least 1 time. conditions. )
SEF302HA| | 1} Warm up engine sufficiently. ST

2} Use test driving modes indicated in

figure

BF
¥ Comes
on

Make sure that malfunction indicator »| Recheck ECM pin termi- HA

CHE C K lamp does not come on during driving nals for damage or the

test. connection of ECM har-

ness connector.

lDoes not come on. EL

FUNCTION INDICATOR LAMP
MALFUNC INSFECTION END

SEF17T7TM ) ”@X




TROUBLE DIAGNOSES |

Diagnostic Procedure 30

HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33) fewe (MALFUNCTION
INDICATOR LAMP ITEM)

C1D] IGNITION SWITCH
ECM (ECCS ON or START
i o
. Up
x ADAPTER CONNECTOR
104 i = iRefer to last page
(Foldout page).]
FUSE BLOCK
Refer to #POWER P+—®& —8/W—— RS —1-a-w
SUPErEY ROl%JT[NG” p
in section } .
1
[ e (e -
106-—BrY B J
=) g .
Maln harness) . RN 5| EONNECTOR’
5
B® i
Yo W e eemmam NT plsfe
W T T T | Bshe
=
NEN
M o
BEE (T Truck mode!
@: Wagon mode |
HEATED
OXYGEN
SENSOR
SEF774N
Harness layout
ECM

(ECCS contrel module)

Heated oxygen sensor
harness connector
MEF478F MEF483F

Under the front passengers seat

MEF481F

EF & EC-96 268



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)

INSPECTION START

!

EF & EC-97

CHECK HEATED OXYGEN SENSOR OK._._ INSPECTICN END Gl
CIRCUIT.
1) Start engine and warm it up suffi-
ciently. M2
2} Run engine at about 2,000 rpm for
about 2 minutes under no-load.
seraeon| | 3) Keep engine speed at .2'000 rpm and EM
make sure that green inspection L
IE‘ lamp on ECM goes ON and OFF.
1 |‘Iﬂ"£‘| DISCONNEGT
NG
A€ o e
3
CHECK POWER SUPPLY. NG, Check the following.
- 1} Step engine. o 15A fuse
[~ 2) Disconnect heated oxygen sensor e Harness continuity
harness connector. between heated oxygen
3) Turn ignition switch “ON". sensor and ignition EE
‘. 4) Check voltage between terminal (© switch
N = and ground. If NG, repair harness or
Vol : Batt It 1 .
SEF327 oltage: Baltery voltage connectors L
OK
Y
E ”%T "'“""”E” Loosen and retighten ground screw. MT
o] CoNNECTOR
[ i | ! -
CHECK GROUND CIRCUIT. NG} Repair harness or con-
1} Turn ignition switch *'OFF”. nectors.
2) Disconnect ECM harness connectlor. TE
a 3) Check harness continuity between
({‘@ . ECM terminal and terminal @.
Continuity should exisl.
MEF431F FD
OK
m h“lﬁ DISCONNECT Ii ? DISCORNECT E] 3
&j] . @ CHECK INPUT SIGNAL CIRCUIT. NG._._ Repair harness or con- A
- 1) Check harness continuity between nectors.
|| EcH ]OJ GONNEBTOR” b ECM terminal @ and terminal (.
Continuity should exist. RA
OK
¥
)
™ Disconnect and reconnect harness con- BR
([@ e o nectors in the ¢ircuit, and retest.
SEF18IM "Trouble is not fixed. 8T
Check ECM pin terminals for damage
or the connection of ECM harness con- -
nector. Reconnect ECM harness con- BF
nector and retest.
OK
Replace heated oxygen sensor.
EL
HOX

269



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

1) Erase the diagnostic test mode 11l
{Self-diagnostic results). (See page
EF & EC-37.)

2) Perform driving test.

3) Perform the diagnostic test mode Il
{Self-diagnostic results) again.

(See page EF & EC-37.)

NG

Y

OK

h 4

INSPECTION END

EF & EC-98

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

270



TROUBLE DIAGNOSES

Diagnostic Procedure 31
KNOCK SENSOR (Diagnostic frouble code No. 34)

SENSCR Gl
ECM_(ECCS
SSBICE E s
\ > @
% i EM
! 1c
% @
D@
GG / .
T FE
P | [ I o Blorer-s
27— W """“'"--"---------—-—--------Ej 2R @L ‘
]‘ """" Main harness) e
il T
% %
_ . AT
e
ENGT]NE
GROUND TF
MEF425E
Harness layout i}

ECM

J S
(ECCS control module) — ™~
=
7 / Knock sensor U F@!
/ ’ sub-harness connector 427 -
2 =
' / .

e
, NG 7% RA
BR
Under the front Bassenger"s seat- ™~
MEF478F _ MEF480F ST

Engine ground

\ [ Ignition coll ! / BE
' (

i" N

Ly

A - EIL
i’l\—'\ Distributor
0 ( N
MEF484F _ IBX

EF & EC-99 071



TROUBLE DIAGNOSES

i DISCONNECT D&NNECT
HS. EED 15. é)

o (&l5)
[__Ecn _ lof connECToR] (albley

(&]

SEF184M

Diagnostic Procedure 31 (Cont’d)

INSPECTION START

¥

Loosen and retighten ground screw.

1

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect EGM harness connector
and knock sensor sub-harness con-
nector.

2) Check harnegss continuity between
terminal (€} and ECM terminal €.
Continuity should exist.

NG

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENTS

{Knock sensor).

Refer to ''Electrical Components
Inspection'’.

(See page EF & £C-137)

NG

OK

¥

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

h

Replace knock sensor.

1) Erase the diagnostic test mode !lI
(Self-diagnostic results). {See page
EF & EGC-37.)

2) Perform driving test.

3) Perform the diagnostic test mode
(Self-diagnostic results) again.

(See page EF & EC-37)

NG

oK

Y

INSPECTION END

EF & EC-100

Recheck ECM pin termi-

nals for damage or the
connection of ECM har-
ness connector.

272



TROUBLE DIAGNOSES

Diagnostic Procedure 32

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

&l
EGR
TEMPERATURE
SENSCR
EGM_(ECCS Wﬂ@s
CONTROL
MODULE)

)

"5 By
4

(Engine
cantral
harness)

SRR PR @
2]
E

B
.. a— Gr/8 s%
@ FE
=] | [
2 @@1
A " Gt
le9f21 21729
VI
Main harness)
T — : '
AT
TF
SEF318M
2D
Harness layout
ECM \ ‘l \ W = h
Ajr regulator FA&
(ECCS control module) ?
RA
[=) ‘D
EGR temperature sensor BR
harness connector
NN
Under the front Bassenger’s seat /% . / ' ST
MEF475F MEF492F
BF
A
EL
DX

EF & EC-101 273
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En) PISCONNECT

b 8.

P S

SEFG76J

(&

Q]

SEF110J

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY. NG, Check the following.

1} Disconnect EGR temperature sensor ® Harness connectors
harness connector. G

2) Turn ignition switch “ON"'. e Harness continuity

3) Check voltage between terminal @ between ECM and EGR
and ground. temperature sensor
Voltage: Approximately 5V If NG, repair harness or

connectors.
OK
B y NG

CHECK GROUND CIRCUIT. »! Check the following.

1} Turn ignition switch “QFF”". ¢ Harness connectors

2) Check harness continuity between &m
terminal (@ and engine ground. o Harness continuity
Continuity should exist. between ECM and EGR

temperature sensor
OK If NG, repair harness or
connectors.
¥
NG

CHECK COMPONENT

(EGR temperature sensor).
Refer to “Electrical Components
Inspection”.

{See page EF & EC-135))

LOK

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

iTrouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL GHECK

;

Erase the diagnostic test mode il (Self-
diagnostic results).
{See page EF & EC-37.}

.

1) Start engine and warm it up suffi-
ciently.
2) Perform driving test for more than 15

minutes
I

\d

Replace EGR tempera-
ture senscr.

Perform diagnostic test mode Il {Self-
diagnostic results). .
(See page EF & EC-37))

NG

¥

lOK

INSPECTION END

EF & EC-102

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.
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TROUBLE DIAGNOSES

Diagnostic Procedure 33

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) @ {(MALFUNCTION
INDICATOR LAMP ITEM)

Gl
ECM (ECCS
i
MA
EM
° LG

;

]| (=

o R

(Main harness) . FE
20— w oo oooormmnnnmn e
21 = B T
21 29— B :
AlEg %E Gl
4

o]

-1
e o
= ==

| T
% 37— P/B /é#)
AT

\ AIB]C] Ci E@

THROTTLE g .
censoR EROUNG _ TE
MEF426E | -
PD
Harness layout
ECM ' f FA
(ECCS control module) /
/
e -
s =
/ / RA
’ £
/ e
’ T4
9 / o
!\\ )
= . Throttle position sensor
Under the front passenger’s seat P harness connector WEFtaF

BF

HA

EL
(D)4




TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’d)

T3.

DiSCONNECT

INSPECTION START

¢

A 4

B2

[~ =]

SEF116J

&

—
ajb[c)

DSCOMNELT

9
18!

SEF117J

CHECK POWER SUPPLY.

1} Disconnect throttle position sensor
harness connector.

2) Turn ignition switch “ON'".

3) Check voltage between terminal ©
and ground.
Voltage: Approximalely 5V

NG

oK

Y

Loosen and retighten ground screw.

E Y

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF".

2) Check harness continuity between
terminal @@ and engine ground.
Continuity should exist.

NG

Y

CISCONNECT

H.S.

ECH

CONNECTOR

23

TS.

@&

20

DISCONNECT

SEF187M

OK

Y

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect- ECM harness connector.

2) Check harness continuity between
ECM terminal €0 and terminal ().
Continuity should exist.

NG

OK

¥

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Throttle position sensor).

Refer 10 “Electrical Components
Inspection’.

(See page EF & EC-135)

NG

hd

OK

¥

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. Reconnect EGM harness con-
nector and retest.

EF & EC-104

Replace throttle position
sensor.
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Diagnostic Procedure 33 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

h 4

1) Erase the diagnostic test mode 11l
(Self-diagnostic results). {See page
EF & EC-37.)

2) Perform driving test,

3) Perform the diagnostic test mode |l
(Self-diagnostic results) again.
(See page EF & EC-37.)

NG

OK

A 4

INSPECTION END

EF & EC-105

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

WA

E&

LC

CL
T
AT
TF
PD |
FA
RA
BR
ST
BF
HA

EL
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Wet with fuel?

SEF832F

Diagnostic Procedure 34

INSPECTION START

'

Start engine and warm it up sufficiently.

'

Make sure engine runs smoothly at idle

B

ROAD TEST

Test conditions

Drive vehicle under the following conditions
with sultable gear position.
(1} Engine speed:
M/T: 2,600 + 600 rpm
A/T: 2,500 + 700 rpm
{2} Intake manlold vacuum:
—53.3+6.7 kPa
(~400 + 50 mmHg, —15.75 +1.97 InHg)

Driving mode (A): More than
13 minutes

: More than
20 minutes
at idle speed

. 10 seconds
at test
condition

: 2 minutes

Test at idle speed

conditionf-----~=~—-------

Engine 0)
running I

(3 &)

tgnition
switch:
OFF

Until red LED goes off.

Start engine and warm it up sufficiently.

Turn off ignition switch and keep it off

urdil red LED goes off.

Start engine and keep it running for more

than 13 minutes.

Turn off ignition switch and keep it off

until red LED goes off.

Repeat steps @ through @ for a total of

3 times,

Start engine and keep it at idle speed for

more than 20 minutes. H engine stalls or

ignition turns off within 13 minutes after

engine is started, return to step @. i

over 13 minutes, restert step @.

Shift to suitable gear position and drive

in “Test condition” for at least 10

seconds. If the following sonditions ocour

during step @, return to step &.

® Engine races over 4,000 rpm or hardly
accslerates for more than 10 seconds.

& Engine stalls or ignition turns off.

Keep engine at idle speed for more than

2 minutes.

@ ® ® & 89

SEF831N

after warming.

INJECTOR LEAK (Diagnostic trouble code No. 45)
@ (MALFUNCTION INDICATOR LAMP ITEM)

Runs smoothly.

Does not run
smoothly

h 4

Set the diagnostic test mode selector of
ECM to Diagnostic Test Mode 1.

hd

Race engine two or three
times under no-load, then
run engine at idle speed.

Y

Check if the green inspegction lamp on
ECM stays off during 10 seconds at idie
condition.

Stay off
Does not

stay off.

Y

Set diagnosis to Diagnos-
tic Test Mode Il and
check that red and green
inspection lamps cn ECM
blink almost simulta-
neously at 2,000 rpm
under no-load.

Does not blink.
Blinks.

Check mixture
ratio feedback sys-
tem,

{See page EF &
EC-24)

Check idle
CO%.
(See page
EF &
EC-24.)

' L 4

INSPECTION END

Remove all spark plugs from cylinder
head. Is any plug wet with fuel?

Yes

Y

LNO

k.

Replace injector which
supply cylinders having
wet spark pfugs.

Remove injector assembly.

(See page EF & EC-139.)

Keep fuel hoses and ail injectors con-
nected to injector gallery.

A 4

Drips.

Turn ignition switch “"ON"’.
Make sure fuel does not drip from injec-
tor.

Y

Does not drip.
¥

Go to FINAL CHECK.

Replace the injectors from
which fuel is dripping.

EF & EC-106
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CHECK

MALFUNCTION INDICATOR LAMP

SEF177TM

Diagnostic Procedure 34 (Cont’d)
Perform FINAL CHECK by the following procedure after repalr

is completed.

FINAL CHECK

h 4

Erase the diagnostic test mode 1l (Seli-

diagnostic results).

(See page EF & EC-37.)

Make sure diagnestic irouble code Nao.

55 is displayed in Diagnostic Test Mode

1.

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

2) Disconnect mass air flow sensor har-
ness connector and run engine for at
least 30 seconds at 2,000 rpm -

3} Stop engine and recannect mass air
flow sensor harness connector.

4} Make sure Diagnostic trouble code
No. 12 is displayed in Diagnostic
Test Mode I,

5) Erase the diagnostic test mode 11l
(Self-diagnostic resulis). Make sure
Diagnostic trouble code No. 55 is dis-
played in Diagnostic Test Mede 1l

¥
Perform driving test as indicated in fig-
ure [BF .
§ Comes
on

Make sure that malfunction indicator
lamp does not come en during engine
test.

.
!

Does not come on.

Y

INSPECTION END

EF & EC-107

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

MA

EM

LE

FE

CL

MT

AT

ST

Bl

HA



TROUBLE DIAGNOSES

Diagnostic Procedure 35

INJECTOR CIRCUIT (Diagnostic trouble code No. 51) 1z (MALFUNCTION INDICATOR LAMP
ITEM)

AEB INJEETOR IGNITION SWITCH
ECM (ECCS OFEJACCION [ &1
SoNECT NO. 1 NO. 2 NO. 3 NO. 4 gy NO. S NO. 6 1 ololo
MODULE) ? o100 ]
=t
H 5 o)
@ @ @ (Do @y @ e
101— W c\r,; E‘, %C{: ®_1 i ']
£03—WrR— = 5" 23 23 =3 3 22m@
TN | J | | I o 3
14— W8y » > - ; r}:
15— ] epains.ponsee!
et J =0
ANAN F NN
b+ £-2 4 mE
E [@' @é-lné'? B « @
(1D @dh P
LE80Y L ze g
ExEX =} 3 hYd
LLL | Z
] f _.% lﬁDE
T L
=t 25 ©
Main harness) RN o h
= [ =2
L—w/R EE: 5[] w T8 [0
461 b 46—W/R woR JOI:I-?IO.
(B): For Brazi| EDNNECTOR- m
L
(F): Except @ BATTERY =
SEF775N

Harness layout

ECM
(ECCS control module}
/

[T
|gnitioL—n coil %‘LA\

injector hamess connectEF T
LA Sl T

Under the front passenger's seat
_ MEF478F MEF494F

EF & EC-108 2680



TROUBLE DIAGNOSES

ECM CONNECTOR
| DISCOKNECT
unscuwm \% E@
A€ | T
injector
@ &

qsk

(For Brazﬂ)

.|,

MSCONNECT
e

de M4

SEF832N
B
o DISCONNECT
HAE &
[For Braz:l]
[albfc S,
@ e f}———f
{For Brazil)
SEFG33N
E nEréu:Ej‘r . DISLONNEET
Eom [ conecToR| (kD
101 103 105 j
.
SEF189M
D

WSCONNELT

€ @:ﬂ

ECM CONNECTOR /
110 112 114 & '}??33
\eltiglh/
|
-
SEF120M

Diagnostic Procedure 35 (Cont'd)

INSPECTION START

Y .
CHECK POWER SUPPLY. NG | Gheck the foltowing.
1) Disconnect harness connectors for "| @ Joint connector-A
Mo. 1, Na. 3 and No. 5 injectors.
2) Disconnect ECM harness connector. @ Harness conneclors
3) Check voltage following figure ,
. » “BR" fusible link
Voliage: Baftery voltage o Harness confinuity
4) Disconnect sub-harness connector between battery and
, for No. 2, No. 4 and injector
No. 6 injectors. & Harness continuity
E B) Check voltage between terminal between battery and
and ground, ECM
Voltage: Battery voltage e Harness continuity
OK between ignition switch
and injector (For Bra-
zih
I NG, repair harness or
connectors.
A 4
CHECK OUTPUT SIGNAL GIRCUIT. NG | Check the following.
1) Check harness continuity follow- "| @ Harness connectors
ing figure for No. 1, No. 3 @ ,
and No. 5 injectors. e Harness continuity
Continuity should exist. between injector and
2} Disconnect sub-harness connectors ECM
@y for No. 2, No. 4 and If NG, repair harness or
No. 6 injectors. connectors.
E 3) Check harness continuity follow- -
ing figure E
Continuity should exist.
OK
3
NG

CHECK COMPONENT

(Injector).

Refer to "“Electrical Components
Ingpection”.

(See page EF & EC-137)

oK

Y

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. Reconnect ECM harness con-
nector and retest.

EF & EC-109

Replace injeclor.

A

E

LC

FE

CL

LK)

FA

RA

D)4
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Diagnostic Procedure 35 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

h 4

1) Erase the diagnostic test mode I
(Self-diagnostic results). (See page
EF & EC-37))

2} Perform driving test.

3} Perform the diagnostic test mode HI
(Self-diagnostic results) again.
(See page EF & EC-37))

NG

Y

OK

¥

INSPECTION END

EF & EC-110

Recheck ECM pin termi-
nals for damage or the
connection of ECM har-
ness connector.
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Diagnostic Procedure 36
CLOSED THROTTLE POSITION SWITCH (Switch ON/OFF diagnostic item)

L1

Main harness)

35— LAY
Li— P

FE

./] ‘ 6L

ECM (ECCS GH
HODOL B

WA
i 16
%

l = MT
wz [EVRET P-4
A0 A0
akF+— I =X
WG =3
GBS BEa
IEEE EFRS AT
THROTTLE
ae
=
SEF320M
Harness layout 5D
ECM - | ’
Distributor
{ECCS control module) f N ///ﬁﬁ(/—w EA
! : \ rClosed throttle position iy

switch harness connector

i)
=

Under the front passenger's seat
MEF478F

MEF496F ST

BF
HA

EL

EF & EC-111 | 283
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_ ) DISCORNECT
€

12 O

Diagnostic Procedure 36 (Cont’'d)

INSPECTION START

y

SEF121J
E l‘l‘:iﬁ DISGANNECT
€&
t @
Ml
SEF75R6J

CHECK POWER SUPPLY.

1) Disconnect closed throttle position
switch harness connector.

2) Turn ignition switch "ON",

3) Check voltage between terminal (B
and ground.
Voltage:

Batltery voltage

NG

¥

OK

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2} Check harness continuity between
terminal (&) and engine ground.
Continuity should exist.

NG

oK

L 4

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Closed throttle position switch).
Refer to “Electrical Components
Inspection’’.

{See page EF & EC-137))

NG

OK
'

Disconnect and reconnect harness con-

nectors in the circuit, and retest.

A

Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-
nector and retest.

Replace closed throttle
position switch,

Perform FINAL CHECK by the following procedure afier repair

is completed.

FINAL CHECK

1) Start engine.
2) Perform switch ON/OFF diagnosis.
(See page EF & EC-40.)

NG

OK

Y

INSPECTION END

EF & EC-112

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.
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Diagnostic Procedure 37
START SIGNAL (Switch ON/OFF diagnostic item)

IGNITION SWITCH

DFFACCLON [5T Gl
ECM 1 CIolo
CONTROL R AR
Z3E]
MODULE =~
BEi MA
5 .
oy >
Y a EM
Maln harnesg) ﬂj@

JOINT
CONNECTOR-A

— 1

et R o PR S

(o
B-Y FE
BrY
o el
=
&E@
o T
34 34 | U — i
o
s AT
BATTERY = ' iF
SEFG86M
Harness layout _ BD
ECM
ECCS trol mod
{ control m? ule) EA
7
,
7 .
/ RA&
BR
Under the front }assenger"s seat
MEF478F 8T
BF
HA
EL
(i)
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[ _ecm__ o connecToR]|
34

@ &,

@ g

DSCONNECT

SEF196M

Diagnostic Procedure 37 (Cont'd)

INSPECTION START

X

CHECK INPUT SIGNAL CIRCUIT.
1) Disconnect ECM harness connector.
2) Turn ignition switch to "“ST".
3) Check voltage between ECM terminal
@9 and ground.
Voltage: Battery voitage

NG

A4

OK

'

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. Reconnect ECM harngss con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A

Check the following.

e Joint connector-A

# Harness continuity
between ECM and igni-
tion switch

It NG, repair harness or

connectors.

1) Turn igrition switch "ON'"".
2} Perform switch ON/OFF diagnosis.
(See page EF & EC-40)

NG

¥

oK

A

INSPECTION END

EF & EC-114

Recheck ECM pin termi-
nals far damage or the

connection of ECM har-
ness connector.
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Diagnostic Procedure 38
FUEL PUMP (Not self-diagnostic item)

E FUEL IGNITION SWITCH
PLMP
ECM (ECCS RELAY . 1 o A(%C %I SEJT @l
control T = | ADAPTER CONNECTOR . 2 ool
modu | &) BE [Refer to last page BN I3 o]
(Foldout pags!. ) 4 Q
5 o] A
PRAES sy
164 14 106— RAL =— @4_. Il 112D
SN OAN =
Fd am @ g @ EM
C w3 FUSE BLOCK @z
(Refer to »PUWER z o
SUPPLY ROUTILNG# L@
im EL sectlon )}
Main harness)
FUEL PUMP
(o] [e] Dw L %wa atd -
ol (Chasgsgis
[ ]
o g - L. & arness @ EE
=
g B —
dl:@ —®@wL oL @) @Body - ]w;gz@] %wn
w ﬁ:ﬂ harness) @lL
c_nl¥‘-" 2 (Ch 153_ h )
n Asgi{ e harness
9z Il_lEI GG G @)
w_r pnag—
Bgm 5 i L () AT
GROUN _% WEL:@]
: Y FUEL PUMP
@-. Wagon model EEBEND \ = AT
BATTERY = @ . Truck mode! :
serren| T
Harness layout
PD
ECM For Truck
(ECCS control m?dule) Right side frame /
/ - FA
7 Fuel pump harness
/ — connector )
/ ~ RA
Uh B
Under the front T:assenger's seat < @ Front
MEF478F i MEF4SOF
eT
Right side of engine compartment
o g - f ‘ \ \ Fuel tank
Right side frame BE
'_‘ Fuel pump harness
connector
A
EL
MEF497F
oX

EF & EC-115 | - 057
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Diagnostic Procedure 38 (Cont’d)

INSPECTION START

v

DISCOKKECT

e - DISCONNEET
ik ] hrS
ME A
I ECH H CONNECTOR l +

- 104

e

(&

SEF197M

OK
L 4

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. Reconnect ECM harness con-
nector and retest.

EF & EC-116

CHECK OVERALL FUNCTION. OK} INSPECTION END
1} Turn ignition switch “"ON"".
2) Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is turned
i(ON!!'
SEF148J NG
E 3 m DISCBNNECT E L 4
@?ﬂ &D CHECK POWER SUPPLY. NG.VL Check the following.
; 1) Turn ignition switch “OFF". e 10A fuse
2) Disconnect fuel pump relay, & Harness continuity
3) Turn ignition switch “ON". between ignition switch
4) Check voltage between terminals and fuel pump relay
2O @, & and ground. If NG, repair harness or
Yoitage: Battery voltage connectors.
VY . OK
0
74 1 i
SEFe11J} | CHECK GROUND GIRCUIT. NG| check the following.
1) Turn ignition switch “OFF". e Harness conneclors
2) Disconnect fuel pump harness con- , (), dm)
nector. dai , '
Wi ’
(Wagon) {Truick) — 3) Check harness continuity between ,
/a blc\ /albley W @ﬁiﬂ terminal (1) and body ground, termi- # Harness continuity
dlejf/ \dleit/ £8 Gﬁ\j] nal @ and body ground, terminal between fuel pump and
and terminal (8. body ground
' Continulty should exist. & Harness continuity
between fuel pump and
OK fuel pump relay
s = If NG, repair harness or
connectors,
D v
N ) CHECK OUTPUT SIGNAL CIRCUIT. NG, | Repair harness or con-
! ——g DISCONNECT 1} Disconnect ECM harness connector. nectors.
% E@ E’?{s Eﬁ‘] 2) Check harness continuity between
— = ECM terminal and terminal ().
falbicy Conlinuity should exisl.
\dlelf/ (1]
OK
b 4
CHECK COMPONENTS NG’, Replace malfunctioning
L {Fuet pump and fuel pump relay). compaonent(s).
= Refer to "Electrical Components
inspection’,
MEFOBBE {See page EF & EC‘138}
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Diagnostic Procedure 39

IACV-AIR REGULATOR (Not self-diagnostic item)

Engine
control
harness)

104— R/AL —

[ —|

LACV-ALR

)

;m
® ah
@ &b

;m

REGULATOR  EDEL
E % RlEzL‘AY
GoNTraL =
@ @5y Lt

W/B
B/W

FUSE BLOCK
(Refer to 7P

SUPPLY ROUTING~
in EL section. }

Main harness)

2.t

ADAPTER CONNECTOR
Refer to last page
{Foldout pagel. ]

P TP A R P H e T

IN

IGNITION SWITCH

OFF[ACC] DM | 5T
L glolo
2 olol ]
3 ol
4
S [6)

EF & EC-117

m
>
D5
C_;&Em
3
s
o
! 7
é@ @r Truck model w
= @: Wagon mode |
ENGINE
B BATTERY =
SEF777N
Harness layout
- [ i P v
ECM EGR valve” VACV-air regulator
(ECCS control module) harness connector
/ )
7
.
/
/
-
‘I.Brake fluid reseoir tank
P 7
y /< Front: @/
- . hgee.
Under the front passenger's seat /l\ B‘Jlg}(/ /
MEF478F MEF500F

MA

EM

LG

FE

CL

T

AT

TF

RA

BR

BF

EL
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Diagnostic Procedure 39 (Cont’d)

INSPEGTION START

v

CHECK COMPONENT

{|IAGV-air regulator).

Refer to “'Electrical Componenis
Inspection™.

{See page EF & EC-137.)

OK

h J

INSPECTION END

EF & EC-118

Y

CHECK OVERALL FUNCTION. NG 1 Check fuet pump control
1) Turn ignition switch "ON'". "l circuit.
2) Listen to fuel pump operaiing sound. (See page EF & EC-115))
* Fuel pump should operate for 5 sec-
Fuel pump ; onds after ignition switch is furned
SEF148J “ON".
OK
|E']— = QISCONNECT E v
G | 45 CHECK POWER SUPPLY. NG | Check the following.
1} Turn ignition switch “OFF". e Harness connactors
2) Disconnect IACV-air regulator har- &,
. ness connector. ‘ e Harness continuity
Lt 3) Turn ignition switch “ON". between |ACV-air regu-
: 4} Check voltage between terminal fator and fuel pump
@ and ground. relay
N = Battery voltage should exist for 5 Iif NG, repair harness or
MEFTSTA seconds after ignition switch is connectars.
turned “ON".
m DISCONNECT OK
18 il
CHECK GROUND CIRCUIT. NG | Check the foltowing.
1) Turn ignition switch “OFF”. "| ® Harness connectors
2} Check harness continuity between &>,
— terminal (B and engine ground. e Harness continuity
Continuity should exist. between |ACV-air regu-
oK lator and engine
= ground
MEFT58A If NG, repair harness or
connectors.
h J
NG

Replace IAGV-air regula-
tor.
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Diagnostic Procedure 40
IACV-AAC VALVE (Not self-diagnostic item)

LACY- ] IGNITLON SWITCH | @l
$£Ev|§ kS OFFJACCIOM | ST
L 1 [o} Kell @]
s
3
il &,
ECH C 150 4 2
E6RTROL © - ©
HMODULE) / @@
e @ =
u;%’f 3 E
{=]
1 (R EUSEtBLUgEWER
. efer o #
Engine, SUPELY ROUTING?
117 113 13— o Rarness) in EL section. } L | L@

ADAPTER CONNECTOR
[Refer to last page
{Foldout page).}

&)

frims St —

T

cL

EER R D ]
]

T O

S
: o #
Main harness) &EEI
S MT
Q @
5 Lo
AT
®‘ Truck modei
@ . Wagorn model
BATTERY =
TF
SEFTT8N
Harness layout PD
P
ECM IACV-AAC vaive ™ .
FA
RA
R
Under the front T:assenger‘fs seat Front
MEF478F | MEF5C1F 8T
BlF
HA
EL
IDX

EF & EC-119 201
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oy

IACV-AAC valveZin,
sub-harness connector

Rt - S
>/ MEF502F
E B DISCORNECT
@ |48
S
G0} G
W
: |
' SEFYETd
IT;I;' DISCONNELT 5 DISCONNECT
HS. TS
[_eon_ [ cowncror] &
ma3

&

SEFZ00M

Diagnostic Procedure 40 (Cont’d)

INSPECTION START
v Drops.
CHECK OVERAILL FUNCTION. . INSPECTICN END
1) Start engine and warm it up suffi- -
ciently,
2) Check idle speed.
75050 rpm
(A/T in “N" position)
If NG, adjust idle speed.
3) DBisconnect |ACV-AAC valve sub-har-
ness connector.
4) Make sure that idle speed drops.
Does not drop.
B Y
' CHECK POWER SUPPLY, NG | Check the following.
1) Stop engine. "] ® 154 tuse
2) Turn ignition switch “"ON". & Harness continuity
3) Check voltage between terminal (&) between |ACV-AAC
and ground. valve sub-harness con-
Voltage: Battery voltage nector and ignition
switch
OK If NG, repair harness or
connectors.
Y
CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “"OFF”. " | nectors.
2) Disconnect ECM harness connector.
3} Check harness continuity between
ECM terminal (13 and terminal ().
Continuity should exist.
oK
b4
NG

CHECK COMPONENT
(TACV-AAC valve)

Refer to "Electrical Components
inspection”.

(See page EF & EC-136.)

Y

Replace IACV-AAC valve.

OK
h 4

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

Trouble is not fixed.

h 4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-120
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TROUBLE DIAGNOSES

Diagnostic Procedure 41
POWER STEERING OIL PRESSURE SWITCH (Not seif-diagnostic item)

Ecn

CONTROL
MODULEY
2624

SEF296M

Main harness)
12— R/B
m
@@
gooY ,
GROUND POWER
STEERINE
01L
FRESSURE
SwITcH
Harness layout
ECM N \\ Power steering
(ECCS control modute) A
/
g o4
. 7 3
s W
/ b 25
l AL g /ﬁ’
’ Power steering oil pressure /)Q;
/ switch harmess connector
Under the front passenger’s seat Front / /\/ jro
MEF478F 4 ‘ MEF503F

EF & EC-121




TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont’d)

[_econ__|d connecTor| ]%

12 CONNEGT

€
2 &
o /BNy l

@1

INSPECTION START

h 4

CHECK CONTROL FUNCTION.
1) Start engine and warm it up suffi-
ciently.
2) Check voltage between ECM terminal
@ and ground.
Voltage:
When steering wheel is
turned quilckly.
Approximately 0 - 2V
Except above
Approximately 4.8 - 4.9V

OK

b

NG

B v

INSPECTION END

CHECK GROUND CIRGUIT.

-1) Stop engine.

2} Disconnect power steering oil pres-
sure switch harness connector.

3} Check harness conlinuity between
terminal and body ground.
Continuity should exist.

NG

OK

3

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2} Check harness continuity between
ECM terminal @ and terminal &).
Continuity should exisl.

NG

SEF201M
IE “d"z:l DISCONKECT
g 1s.
|
= ]
(&
SEF7724
DECDNNECT = DISCONNECT
T8
ECH CONNECTOR L
12
C& 3
) L.
SEF202M

OK

h

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Power steering oil pressure switch).
Refer to "'Electrical Components
Inspection’.

(See page EF & EC-138))

NG

hd

OK

h 4

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

Troubie is not fixed.

)4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-122

Replace power steering
oil pressure switch.
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TROUBLE DIAGNOSES

Diagnostic Procedure 42
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

alc INHIBITOR SWITCH IEGNITION SWITCH ‘
nEERD A EANAEERE ON or START @l
EGM (ECCS oo
QSBEE% . qC)O 8700 =P
e '
D M)A
. @@ BBV sre 5 WA
o U g
N (Reton to s BOWER
' = SUPPLY ROUTING” EM
| (Main harness) in £l section.)
|
01 ] LC
L ¢ Em
Vo L
\_@ LAB——@Q14 —L-B g)_ o
@l |= G @ik
(@ ADAPTER CONNECTOR EE

[Refer to Tast page
T (Foldout page) .1 @

— g [l
PARK/ @ GL
(M2

(Engine oY
NEUTRAL BODY
harnsss: POSITION GROUND
RELAY

2 T

35— L8

i AZT mode)
i 3 - \ %
: MAT mode
o EE &
@ ¢ Truck model
NEUTRAL
POSITION (W) : wagon mode |
SWITCH TF
SEF77ON
Harness layout - PO
ECM Inhibitor switch
(ECCS control module) harness connector 7
; FA
/ \
4
/
/ RA&
Under the front Bassanger’s seat . Fron; reservoir tank
MEFA7BF MEFS05F 8T
oo \
Park/Neutral position relay
BE
\ ;) )
' Air cleaner )
> housing EL,
MEF504F DX

EF & EC-123
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TROUBLE DIAGNOSES

DISCONNE
e @ NECT
O L__Eew chomscranj] ED

Diagnostic Procedure 42 (Cont’d)

Neutral position switch

INSPECTION START

SEF204M
,E Y DISCONNECT
TP A
(&
MEF7554
& DISCONNECT DISCONNECT
HS. T5. &}
ECM CONNECTCR

(a]b)
35

SEF205M

v

CHECK OVERALL FUNCTION. OKL INSPECTION END

1) Set shift lever to the neutral position. "

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal @ and body ground.

Continuity should exist.
NG
B y

CHECK GROUND CIRCUIT. NG | check the following.

1} Disconnect neutrat position switch "|  Harness connectors
harness connector. . G

2) Check harness continuity between e Harness continuily
terminal (B} and body ground. betwean neutral posi-
Confinuity should exist. tion switch and body

oK ground .
I NG, repair harness or
connectors.
h 4

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1) Check harness continuity between "] ® Harness connectors
ECM terminal 8 and terminal (@). N,
Continuity should exist. ® Harness continuity

OK between ECM and neu-
tral position switch
If NG, repair harness or
connectors.
‘
NG

CHECK COMPONENT

{Neutral position switch}.

Refer to “Electrical Components
Inspection’.

{See page EF & EC-138.)

Y

OK

A 4

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

Trouble is not fixed.

A4

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-124

Replace neutral position
switch.
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TROUBLE DIAGNOSES

Diagnostic Procedure 42 (Cont’d)

{___EeoH Pﬁ_‘anNEGTUR!i |%

35

Inhibitor swilch

INSPECTICON START

[ﬂ h 4

CHECK OVERALL FUNCTION.
1) Shift selector lever 1o "'P" range.

3) Turn ignition switch “ON".

4) Check harness continuity between

(?0 o

MEF354

SEF206M
&
B @
DISCONNECT
G@
@ 9

ECM terminal 88 and body ground.
Continuity should exist.
5) Shift selector lever to ''N” range.
6) Check harness conlinuity between
ECM terminal €5 and body ground.
Continuity should exist.

OK

2) Disconnect ECM harness connector.

NG

v

CHECK POWER SUPPLY.
E{ 1 1) Turn ignition switch "OFF"'.

524 €

|

&2

S5

2) Disconnect Park/Neutral position
reday.

3) Make sure that selector lever is in
"N'* range.

4) Turn ignition switch "ON"".

5) Check voltage between terminal (3
and ground.
Voltage: Battery voliage

8) Shift sefector lever into “P” range.

7) Check voltage between terminal (@
and ground.

NG

hd

A4

INSPECTION END

SEFT12J Voitage: Battery voliage
] oK
ikt g Eo) P
€ |
o d
SEF713J
o4 E
@ ! »
- SEF714J
EF & EC-125

Check the following.
CHECK HARNESS
CONTINUITY BETWEEN
INHIBITOR SWITCH AND
BATTERY.

1) Turn ignition switch
“QFF".

2} Disconnect inhibitor
switch harness con-
nector.

3) Turn ignition switch
"ON'.

4) Check voltage between
terminal () and
ground.

Voltage: Baltery voli-

age

It NG, check the fol-

lowing.

e 10A fuse

o Harness continuity
between fuse and
inhibitor switch

i NG, repair harness or

connectors.

CHECK HARNESS

CONTINUITY BETWEEN

INHIBITOR SWITCH AND

PARK/NEUTRAL POSI-

TION RELAY. _

1} Turn ignition switch
“OFF'"".

2) Check harness conti-
nuity between terminal
@ and terminal @ .
Continuity should
exisl.

If NG, repair harness or

connectors.

CHECK COMPONENT

{Inhibitor switch).

Refer to “'Electrical Com-

penents Inspection”.

{See page EF & EC-138))

&

(A

EM

LG

EF &
EC

[FE

CL

MT

AT

T

PO

FA
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TROUBLE DIAGNOSES

(]

= DISCONNECT —
] =8

e [Mde
ECM HGDNNEcTﬂRi

&

35

DISCONNECT

SEF207M

Diagnostic Procedure 42 (Cont’d)

|

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2} Check harness continuity between
terminals (), (8 and body ground.
Conlinuity should exist.

NG

Repair harness or con-

OK

|| Y

hd

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Check harness continuity between
ECM terminal @ and terminal (3.
Cantinuity should exist.

NG

Repair harness or con-

hd

CK

L

nectors,

CHECK COMPONENT
(Park/Neutral position relay).
Refer to “'Electrical Components
Inspection’.

(See page EF & EC-138.)

NG

Replace Park/Neutral

b4

OK

Y

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. Reconnect ECM harness con-
nector and retest.

EF & EC-126

position relay.
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TROUBLE DIAGNOSES

ECM harness protector

SEFZ02M

Thin wire Tester probe

SEF387I

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION
ECM is located under the passenger seat. For this

1.

inspection, remove passenger seat.

Remove ECM harness protector.

Gl

MA

EM

LG

FE

CL

Perform all voltage measurements with the connectors con-

nected.
Improve tester probe as shown to perform tests easily.

EF & EC-127
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TROUBLE DIAGNOSES

ECM Inspection table

Electrical Components Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Engine is running.
| 0.5 - 0.6V
Idle speed
1 Ignition signal
| Engine is running. |
|_ 1.2 - 1.3V
Engine speed is 2,000 rpm.
| Engine is running.
L_ Approximately 1.0V
ldle speed
2 Tachometer
| Engine is running. }
|_ 27-28V
Engine speed is 2,000 rpm.
I Engine is running. |
3 Ignition check L 9-12v
ldle speed
| Engine is running. I
0-1v
Idle speed
4' ECM power source
(Self-shutoff) I Engine is not running. |
L BATTERY VOLTAGE
: For a few seconds after turning ignition {11 - 14V)
switch "OFF"”’
Engine is running.
I_ 1.0 - 2.0V
Idle speed
8 EGR temperature sensor -
[ Engine is running. {Racing) |
|_ 0-1.0v
After warming up
1 Engine is running. |
L Both A/C switch and blower switch are 0-1.0v
“ON".
11 Air conditioner relay
[ Engine is running. | BATTERY VOLTAGE
L asc switeh is “OFF™" (11 -14v)
| Engine is running. |
L_ ' 0-20v
. . Steering wheel is being turned.
12 Power steering oil pressure
switch S— _
| Engine is running. I
48-49v
Steering wheel is not being turned.

EF & EC-128
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

- TERMI-
NAL ITEM CONDITION *DATA
NO.
1.0 - 3.0V
16 Mass air flow sensor Engine is running. Cutput voltage varies with
engine speed.
. 1.0 - 3.0V
Engine coolant temperature — . - -
18 sensor I Engine is running. | Ouiput voltage varies with
engine water temperature.
rEngine is running. ]
19 Heated oxygen senscr 0 - Approximately 1.0V
After warming up sufficiently.
0.4 - Approximately 4V
20 Throttle position sensor [ tgnition switch “"ON" | Output voltage varies with the
throttie valve opening angle.
Engine is running.
22 Camshaft position sensor l ngine | ng r .
. Do not run engine at high speed under 0.2-05V
30 (Reference signal)
no-load.
| Engine is running. |
27 Knock sensor |__ Approximately 2.5V
Idle speed
28 Throttle opening signal | Ignition switch “ON"' | 0.3 - Approximately 3V
3 Camshaft position sensor | Engine is running. l ’
amshatt p Do nol run engine at high speed under 2.0 - 3.0V
40 (Paosition signal)
no-load.
| Ignition switch “ON"" |
|_ Approximately 8 - 10V
Throttle valve: |dle position
33 Closed throttle position switch
(& side) | Ignition switch “ON”’ |
|—' Throttle valve: ov
Any position except idle position
34 Start signal Cranking 8- 12v
I Ignition switch “ON’' ]
ov
. . . Neutral position/Parking
45 Neutral position switch & Inhib-
itor switch — _
| Ignition switch “ON”’ |
6-7V

L Except the above gear position

EF & EC-129

MA

EM

LE

FEE

Gl

AT

TF

PO

HA

EL

301



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
| Ignition switch “"OFF" | ov
36 Ignition switch
[ Ignition switch “ON'' I BATTERY VOLTAGE
(11 - 14V)
Thrott! iti sSOr e
37 ro"tie postiion sensor power | Ignition switch “ON" | Approximately 5V
supply
38 — Ty
47 Power supply for ECM | Ignition switch “ON [ BATTERY VOLTAGE
| Engine is running. ]
L— Both air conditioner switch and blower |8Y
. ) switch are “ON"'.
4 Air conditioner switch
[ Engine is running. | BATTERY VOLTAGE
L Alr conditioner switch s “OFF"'. (11 - 14V)
] Ignition switch "ON"" |
|_ Approximately 9 - 10V
Throttle valve: Idle position
44 Closed throttle position switch
(@ side) [ Tgnition switch “"ON" |
|_ BATTERY VOLTAGE
Throttle valve: (11 - 14V)
Except idle position
46 Power supply (Back-up) Ignition switch “OFF” BATTERY VOLTAGE
(11 - 14V)
101 Injector No. 1
103 Injector No. 3
105 Injector No. 5
Engine is runnin BATTERY VOLTAGE
_ 9 9- (11 - 14v)
110 Injector No. 2
112 Injector No. 4
114 Injector No. 6

EF & EC-130
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values,

Air conditioner is operating.
Rear defogger is ""ON".
Headlamps are in high position.

. TERMi-
NAL ITEM CONDITION *DATA
NO.
. | Engine is running. | {Warm-up condition)
|— Idle speed 07 - 0.9V
{Jack up drive wheels and set shift
lever to 1st position.)
[ Engine is running. | {Warm-up condition)
|— Engine speed is 2,000 rpm. BATTERY VOLTAGE
(Jack up drive wheels and set shift (11-14v)
102 EGRC-scolenoid valve lever to 1st position.)
[ Engine is running. | (Warm-up condition)
I— Engine speed is above 3,100 rpm.
(A/T model)
Engine speed is above 2,600 rpm. 0.8 -0.9v
(M/T model)
(Jack up drive wheels and set shift
lever to 1st position.)
I Ignition switch “ON” |
L For 5 seconds after turning ignition
switch “ON” 0.7 - 0.9V
104 Fuel pump relay [ Engine is running. |
| Ignition switch “ON"” |
L BATTERY VOLTAGE
Within 5 seconds after turning ignition (41 . 14v)
switch “ON''
[ Engine is running. |
|_. Approximately OV
Engine speed is below 4,200 rpm.
106 Heated oxygen sensor heater
[ Engine is running. | BATTERY VOLTAGE
I— Engine speed is above 4,200 rpm. (11 - 14V)
| Engine is running. |
l_ 7-10v
Idle speed
. [ Engine is running. |
113 IACV-AAC valve |_
Steering whee! is being turned.
4-7V

EF & EC-131

Gl

MA

EN

LC

EF &
EC

FE

TF
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BR
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BF

HA

EL
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TROUBLE DIAGNOSES -

Electrical Components Inspection {Cont’d)
ECM HARNESS CONNECTOR TERMINAL LAYOUT

J—=l

ufeiniediasan g (1 121314151617 @ 151 6]17)18]19[20[21122] TB1[32[33]34]35[36]3 713839
IR B E SR IR 232412512412 7128|29(30) [4014 114214314 L]i5 2614748

M€

SEF418H

EF & EC-132 st



- TROUBLE DIAGNOSES

SEF1B5B

q

N

a

= A€ &

0]

SEF833J

SEF832J

SEF536H

Electrical Components Inspection (Cont’d)
CAMSHAFT POSITION SENSOR

1. Remove distributor from engine. {Camshaft position sensor

harness connector should remain connected.)
2. Turn ignition switch “ON".

3. Rotate distributor shaft slowly by hand and check voltage &
between terminals @, @ and ground.
Terminal . Voltage MA
@ (120° signal) h
Tester’s pointer fluctuates between 5V and 0V.
@ (1° signal)
E
If NG, replace distributor assembly with camshaft position
sensor. L

4. Visually check signal plate for damage or dust.

FE
L
MASS AIR FLOW SENSOR
1. Peel mass air flow sensor harness connector rubber as M7
shown in the figure if the harness connector is connected.
2. Turn ignition switch “ON"’.
3. Start engine and warm it up sufficiently. AT
4. Check voltage between terminal @ and ground.
Conditions Voltage V TE
Ignition switch “ON"" (Engine stopped.) Less than 1.0
Idle {Engine is warm-up sufficiently.) Approximately 1.5 - 2.0 ED)
5. M NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust. BA
ST
ENGINE COOLANT TEMPERATURE SENSOR
1. Disconnect engine coolant temperature sensor harness BF
connector.
2. Check resistance as shown in the figure.
H
Temperature °C °F) Resistance k() HA
20 (68) 21-29
50 (122) 0.68 - 1.0 EL
BO (176) 0.30 - 0.33
If NG, replace engine coolant temperature sensor. )

EF & EC-133
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance
-3 Approximately 1.0Q
@®@-3® Approximately 10 kS

If NG, replace ignition coil.

POWER TRANSISTOR

1. Disconnect power transistor harness connector.

2. Check continuity between power transistor terminals with a
digital meter.

Set tester in lower range.

Terminal No. Tester polarity Continuity
®
No
®
SEF1898 &
Yes
® ®
®
No
® e
<
Yes
® @

If NG, replace power transistor.

RESISTOR

1. Disconnect resistor harness connector.
2, Check resistance between terminals.
Resisiance: Approximately 2.2Q

If NG, replace resistor.

P
| A ¢
-

SEF334H

EGRC-SOLENOID VALVE

1. Disconnect EGRC-solenoid valve harness connector.
2. Check solenoid valve, following the table as shown below:

Continuity between | Continuity between

Conditions
port & and port and @
Supply 12V current between
N
terminals (O and @ Yes °
No current supply No Yes

If NG, replace EGRC-solenoid valve.

SEF830J

EF & EC-134 | 306



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

EGR VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lifl.

If NG, replace EGR valve.

EGR valve

Gl

SEF152M EM
EGRC-BPT VALVE

Plug one of two ports of EGRC-BPT valve. LG

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.

HEATED OXYGEN SENSOR

Refer to “Diagnostic Procedure 30" EE
{(See page EF & EC-96.)

ECaB1A GL

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). MT
o Resistance should decrease in response fo temperature

increase,
Resistance: 100°C (212°F) AT
85.3+£8.53 k)
If NG, replace EGR temperature sensor, 1E
SEFBICF D

."'““"“E“ THROTTLE POSITION SENSOR
/ 1. Disconnect throttle position sensor harness connector. FA

2. Make sure that resistance between terminals @ and ®

changes when opening throttle valve manually. R
W: i( &@ Accelerator pedal conditions Resistance kQ)

Completely released Approximately 1
BR
oy Partially released 1-9
Throttie position sensor o .
harness connector @ Completely depressed Approximately 9 _
SEF210M If NG, replace throttle position sensor. ST
Adjustment

If throttle position sensor, closed throttle position switch and/or BF

wide open throttle position switch is replaced or removed, it is
necessary to install in proper position, by fo!lowmg the proce- A
dure as shown below:

EL

EF & EC-135 307



TROUBLE DIAGNOSES

DISCORNECT

€) A

SEF838J

Electrical Components Inspection (Cont’d)

Install throttie position sensor body in throttie body. Do not
tighten bolts. Leave bolts loose.
Connect throttle position sensor and closed throttle position
switch harness connector.
Start engine and warm it up sufficiently.
Disconnect IACV-AAC valve sub-harness connector.
Disconnect closed throttle position switch harness connec-
tor.
Check closed throttle position switch OFF — ON speed with
circuit tester, closing throttle valve manually.

M/T: ldle speed + 250+ 150 rpm

A/T: Engine speed (at idle in “N” position) + 250+ 150

rpm

If NG, set closed throttle position switch OFF —» ON speed
to the specified value by turning throttle position sensor
body. Connect circuit tester with terminals @ and @ on
closed throttie position switch side and find out OFF — ON
point.
Tighten throttle position sensor installing bolts carefully
after selting so that throttle position sensor does not move.

WIDE OPEN THROTTLE POSITION SWITCH

1. Disconnect throttle position switch harness connector.
2. Check continuity between terminals ©® and @ .
Accelerator pedal condition Continuity
Released No
Depressed . Yes

If NG, replace throttle position switch.

IACV-AAC VALVE
Resistance check

1.
2

3.
4.

Disconnect IACV-AAC vaive sub-harness connector.

. Check resistance between terminals @ and ).

Resistance:
Approximately 10Q

Check pfunger for seizing or sticking.
Check for broken spring.

EF & EC-136
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d_)

IACV-AIR REGULATOR

1. Disconnect IACV-air regulator harness connector.
2. Check resistance between terminals and .
Resistance: Approximately 70 - 800

3. Check IACV-air regulator for clogging. el
MA
SEF840. - EM
KNOCK SENSOR
1. Disconnect knock sensor sub-harness connector. LC

2. Check continuity between terminals (& and ground.
Continuity should exist.

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure. AT
Resistlance: 10 - 140
If NG, replace injector.

FE
. 1 Gil ﬁner‘cap Sersien @L
- - INJECTOR
OISCONKECT i3 2
E:] @a\' No. 1, No. 3 and No. 5 cylinders T
o1

TF

SEF8az ' PO

DISCONNECT No. 2, NO_. 4 and No. 6 cyIinders

1. Disconnect middle harness connectors for injectors. FA
2. Check resistance between terminals, following the table as
shown below:

- RA
Cylinder Terminal No, Resistance
No. 2 @ -©®
No. 4 @ -® 10 - 140 BR
No. 6 @ - @
If NG, replace injector. ST

CLOSED THROTTLE POSITION SWITCH

1. Disconnect throttle position switch harness connector. BF
2. Check continuity between terminals @ and @.

Accelerator pedal condition Continuity MiA
Released . Yes
Depressed No

EL

(=FL%

If NG, replace throttle position switch.

SEF837J

EF & EC-137 209



TROUBLE DIAGNOSES

Liis DISCONHECT
a €

SEFS44)

Electrical Components Inspection (Cont’d)

NEUTRAL POSITION SWITCH

Check continuity between terminals @ and @).

Conditions Continuity
Shift to Neutral position Yes
Shifi to other position No

If NG, replace neutral position switch.

INHIBITOR SWITCH

D?gejj (Lﬁa Check continuity between terminals and ).
. ‘ Conditions Continuity
Shift to “P" position Yes
Shift to "N position Yes
Shift to positions other than "'P” and "N” No
If NG, replace inhibitor switch.

SEFg845)

ECCS RELAY, FUEL PUMP RELAY, AIR CONDITIONER
RELAY AND PARK/NEUTRAL POSITION RELAY

Check continuity between terminals @ and &).

rrre—(} O———
Condlitions Continuity
12V current supply between termi-
Yes
nals (1) and (@
5|3 Nq current supply No

if NG, replace relay.
SEF054F

Disconnect fuel pump harness connector.

FUEL PUMP

.‘m HSCONMELT o Bh 1

. E@ djb/ 2. Check resistance between terminals @ and @.
Resistance: Approximately 1.50)

[
(Lﬁ:@ If NG, replace fuel pump.

For Truck

SEF394M

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness
connector.

2. Start engine.

3. Check continuity between terminals @ and @ .

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

EF & EC'1 38 310



MULTIPORT FUEL INJECTION SYSTEM INSPECTION

‘ o Releasing Fuel Pressure
A M Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.
LEELEED |

==== . Remove fuse for fuel pump.
BENENERREEY 2. Start engine. &
3. After engine stalls, crank it two or three times to release all

fuel pressure. .
4. Turn ignition switch off and reconnect fuel pump fuse. MA

aunmesl  FU€l Pressure Check B

a. When reconnecling fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
parts. LG

¢. Use a torque driver to tighten clamps.

d. Do not perform fuel pressure check while fuel pressure

regulalor control sysiem is operating; otherwise, fue! pres-

sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube [E

{engine side). Then install pressure gauge.

3. Start engine and check for fuel leakage.

N =

GL
4. Read the indication of fuel pressure gauge.
At idling: WIT
- When fuel pressure valve Approximately 235 kPa
vacuum hose is connected. (2.4 kg/icm?, 34 psi)
When fuel pressure valve Approximately 294 kPa AT
vacuum is disconnected. (3.0 kg/cm?®, 43 psi)

5. Stop engine and disconnect fuel pressure regulator vac- TE
uum hose from intake manifold.

6. Plug intake manifold with a rubber cap.

7. Connect variable vacuum source io fuel pressure regulater. BT

SEF824J

8. Start engine and read indication of fuel pressure gauge as
vacuum is changed. EA

Fuel pressure should decrease as vacuum increases. i resulls

0™ are unsatistactory, replace fuel pressure regulator.

10 /o 50 B

o 60 . il
—t sk | B

ZTn pressure regulator 5B

Fuel pressure

SEF718B ST

Injector Removal

1. Release fuel pressure to zero. BIF
2. Drain coolant by removing drain plugs from both sides of
cylinder block.

SEF207C - 13X

EF & EC-139




MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Left side:

SEF208C|-

SN V2 30y

—
=)

Ml

SEMB16C

SEF846.)

Injector Removal (Cont'd)

Ho

8.
9.

M TOTPeeennNTeeee e

Separate ASCD and accelerator control wire from intake
manifold collector.

Remove intake manifold collector from engine. The follow-
ing parts should be disconnected to remove intake manifo!d
collector.

Harness connectors far

IACV-AAC valve

Throttle position sensor and closed throttle position switch
ignition coil

Power transistor

EGRC-solencid valve

{ACV-air regulator

EGR temperature sensor

Water hoses from collector and heater hoses

PCV hose from RH rocker cover

Vacuum hoses for

Canister

Brake master cylinder

Pressure regulator

Purge hose from canister

EGR tube

Ground harnesses

Air duct hose

Remove fuel feed and return hose from injector fuel tube
assembly.

Disconnect all injector harness connectors.

Remove injector fuel tube assembly.

Remove any malfunctioning injector from injector fuel tube.
Replace or clean injector as necessary.

Always replace 0-rings and insulators with new ones,

10. Gonnect injector to injector fuel tube.

11. 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.

EF & EC-140
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EVAPORATIVE EMISSION SYSTEM

DPescription
Throttle chamber
Fuel check valve \
; | " Gl
’ Intake
I
| F Vapor Vi:t. ine % manifold
Main purge M’@*
orifice \
‘ Purge controf
., valve
- ERM
o N
Fuel filler cap with ”:@

vacuum relief valve

2 Constant
purge orifice

Fuel tank ﬂ {} % Carbon canister

SEC544A

The evaporative emission system is used to reduce hydrocar-
bons emitted to the atmosphere from the fuel system. This T
reduction of hydrocarbons is accomplished by activated char-
coals in the carbon canister.

The fuel vapor from the sealed fuel tank is led intoc the canister
which contains activated carbon and the vapor is stored there
when the engine is not running. TE
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 PD
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ifold through the constant purge orifice. As the engine speed EA
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 5

AT

orifice.
BR
ST
Inspection
ACTIVATED CARBON CANISTER BF
Check carbon canister as follows:
1. Blow air in port ® and ensure that there is no leakage. A
2.
e Apply vacuum to port ®.
e Cover port @ with hand. ‘ EL
e Blow air in port ©® and ensure free ﬂow out of port ®.
® SEF312N loX

EF & EC-141 | s



EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check

valve

function Rollover
valve

function

Canister side

SEF426NA

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Check valve operation

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side.

2. Blow air through connector on canister side.
Air flow should be smoothly directed toward fuel tank side.

3. If fuel check valve is suspected of not properly functioning .

in steps 1 and 2 gbove, replace |t
Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rollover valve is tilted to 90° or 180°.

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 A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.

3. Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.

4, if valve is clogged or if no resistance is felt, replace cap as
an assembly.

EF & EC-142
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CRANKCASE EMISSION CONTROL SYSTEM

: Fresh gir

4= : Blow-by gas
SEC631AA
Erat o™ | i
—
D@ » m *
e N

Acceleration
or high load

Idling or
deceierating

SECB59A

SEC137A

ET277

Description

This system returns blow-by gas to both the intake manifold and
air cleaner.

The positive crankcase ventilation {(PCV) valve is provided to
conduct crankcase blow-by gas to the intake manifeld.

During partial throttle operation of the engine, the intake man-
ifold 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 ventifating air is then drawn from the air cleaner, through
the hose connecting air cleaner to rocker cover, into the crank-
case.

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 cleaner under all
conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if 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-143
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Regulated pressure

kPa (kg/cm?, psi) Approx. 294 (3.0, 43)

Inspection and Adjustment

Idie speed™t rpm
No-load*2
M/T
AIT (in "N position)

750+ 50 (700)*3

FUEL PUMP

Resistance 9}

Approximately 1.5

EGR TEMPERATURE SENSOR

Air conditioner: ON

M/T
800+ 50
AST {in 'N"" position)

Resistance
[at 100°C (212°F)] kQ

85.3+8.53

Ignition timing degree 15°+2° BTDC

IACV-AAC VALVE

Closed throttle position switch
touch speed rpm
M/T

Idle speed + 250+ 150*3
AJT (in "N’ position)

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:

e Air conditiener switch: OFF

@ Steering wheel: Kept straight

» Electric load: OFF (Lights, heater, fan & rear defogger)
*3: ( ): Disconnect IACV-AAC valve sub-harness connector.

IGNITION COIL

Primary voltage v 12

Primary resistance

{al 20°C (68°F)] Q Approximately 1.0

Secondary resisiance

lat 20°C (68°F)] KO Approximately 10

MASS AIR FLOW SENSOR

Resistance Q Approximately 10.0
INJECTOR

Resistance [9; 10 - 14
RESISTOR

Resistance 9] Approximately 2.2

THROTTLE POSITION

SENSOR

Accelerator pedal conditions

Resistance kQ

Completely released

Approximately 1

Partiatly released

1-9

Completely depressed

Approximately 9

IGNITION WIRE

Less than 30 {9.1)

Resistance kQ/m {kQ/Ht)
Supply voltage A Battery voltage (11 - 14)
Qutput voltage v Approximately 1.5 - 2.0*
*. Engine is warmed up sufficiently and idling under no-load.
ENGINE COOLANT TEMPERATURE
SENSOR
Temperature °C (°F) Resistance k()

20 (68) 21-29

50 {122) 0.68 - 1.00

80 (176) 0.30 - 0.33

EF & EC-144
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Fuel tank ] @l

{for Truek} Passenger seat Exhaust '
_\ -\ tube
. =

Fuel tank

{for Wagon)—\h MA
\\’/ \:

L EM
i |
\Q

NS L2

Fuel pump

ECM F%

{ECCS control modulel L- Oxygen sensor

CL

MEF367F

M

AT

U

BlF

HA

EL

EF & EC-145
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)

EGR temperature sensor
{For California modef}

Oxvygen sensar

N
V. 4%};&(

valve

; Ignition coil and
3 power transistor

Fuel filter

Mass air flow
sensor

Throttle position
sensor

S22 2
(RS

PAIRC-

»r,‘/

solencid
Engine caolant Injector : / valve
temperature Camshaft
Sensor position sensor

Mass air flow sensor
Throttle position sensor
SCV actuator
EGR valve
\'— SCV control
solenoid valve
MEF368EA

EF & EC-146
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Ly1-03 B8 43

61€

Air cleaner
——— ECM (ECCS
control module}
]H
r i ] 1
| I | ——type)
IACV-FICD solenoid valve Power
PAIRC-solenoid J : transist
Fast idle Qar
I
valve _FE‘%:‘ JACV- | ! -
Cne-way AAC Th ( | ]
valve EGRC solenoid valve po;(i)ttigg ; —
valve SENSOT "
SCV control | [~ i]' - ]
so[lenond valve L___.__“ —L Distributor
— PCV Pressure
" —jé regulator
EGR ! -
Vacuum valve | [ |
tank ] EGRC- : I
] BPT vaive
~ Spark plug = '
sSCV B
———F — atter
EGR temperature —==
sensor Ignition switch
\__" " PAIR unit - £
Engine coolant X
| temperature “E'_'Il I l A
sensor ~
J ez} E Fuei 4
P tank E"_D—ﬁ
I Oxygen Fuel pump
j sensor
Three way ] Activated carbon
MufflerJ. catalyst / canister O
B = Parking/MNeutral
position switch
=
a
23
m
»
= [ p=ie 20 & @ ) = RE =3 = = ) il = T = &>
% = P 1 = =) = I ] 1 = % = (il & = = 2
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS CONTROL SYSTEM

Gamshaft position sensor

System Chart

Mass air flow sensor

Y

A4

\d

Engine coolant temperature sensor

Oxygen sensor

¥

Ignition switch

A4

Starter switch

Closed throttle position switch

Y

Air conditioner switch

b4

Thermao control amp.

b4

Y

Neutral position switch (M/T}
Inhibitor switch (A/T)

b d

Vehicle speed sensor

b4

Y

Power steering oil pressure switch

Battery

Y

Intake alr tamperature sensor

¥

EGR temperature sensor

¥

ECM (ECCS
control
module)

Fuel injection &

mixture ratic control » Injectors

Distributer ignition system »| Powser transistor
IACV-Auxiliary air control

Idle alr control system - (AAC) valve

PAIR valve control »| PAIRC-sclenoid valve

E}gr?is?tg?tég:'l&ol »| EGRC-solenoid valve

Fuel pump control —p! Fuel pump

Acceleration cut control i Ajr conditioner relay

SCV (Swirl control valve) control p1 SCV control sclenoid valve

On-board diagnostic system Malfuncticn indicator lamp (on

[Oxygen sensor monitor & self- | the instrument panef) or

diagnostic results) inspaction lamps {on the ECM}

Cooling fan control p] Cooling fan relay-1 & -2

Fail-safe function

A

EF & EC-148

o Mass air flow sengor

e Throttle position sensor

# Engine coolant temperature
sensoer

« Intake air temperature sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Wiring Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF297H

Sealed cover
Rotor head

diade

Photo diode

Wave \-
forming circuit Fotor plate

SEF813B

Rotor plate

SEF853B
Battery
source
8 8 ECM
Mass air Q
utput voltage
flow B 17 (ECCSI
sensar . contro
Ground module)
c 108
MEF371E
Temperature - 1
compensation resistor\ @
L | Hot
Air flow > R |<\‘. Rus= wire
l 1
RBE |vg RAE ‘ya
RH : Hot wire resistance
314 : Temperature compensation resistance
RaA, Rg : Constant resistance
SEF817B

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, inspection lamps, a
diagnostic test mode selector, and connectors for signal input
and output and for power supply. The unit centrols the engine.

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the entire
ECCS. It monitors engine speed and piston position, and sends
signals to the ECM 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 4
slits for 180° 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 tight being
transmitted to the photo dicde from the LED. This generates
rough-shaped pulses which are converted into on-off signals by
the wave-forming circuit, which are then sent to the ECM.

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the mass flow rate of intake
air. Measurements are made so that the control circuit will emit
an electrical output signal corresponding to the amount of heat
dissipated from a hot wire placed in the stream of intake air.
The airflow past the hot wire removes the heat from the hot
wire. The temperature of the hot wire is very sensitive to the
mass flow rate. The higher the temperature of the hot wire, the
greater its resistance value. This temperature change (resis-
tance) is determined by the mass air flow rate. The control cir-
cuit accurately regulates current {1) in relation to the varying
resistance value (R,,) so that V, always equals V. The mass
air flow sensor transmits a voltage value V, to the ECM where
the output is converted into an intake air signal.

EF & EC-152
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Coolant Temperature Sensor (ECTS)

The engine coolant temperature sensor detecls the engine
coolant temperature and transmits a signal to the ECM.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of g
the thermistor decreases in response to the temperature rise.

=

MA

MEF372E E
Throttle Position Sensor (TPS) & Soft Closed

Throttle Position (CTP) Switch LG

The throttle position sensor responds ie the throttle position
which, in turn, is determined by accelerator pedal movement. J3=¥}
This sensor is a kind of potentiometer which transforms the Edy
throttle position into an output voltage, and transmits it to the
ECM. The sensor also detects the opening .and closing speed FE
of the throttle valve and feeds this information as a voltage
signal to the ECM too.

Closed throttle position is determined by the ECM. This posi- L
tioning system is called the “'soft closed throttle position
switch' and controls engine operations such as fuel cut.

MT
Not used E
{hWideropen = Supply voltage: AT
throttle |5 5V (Applied between terminal No. 4 and 6
o1 position switch}: 6.0 n terminal No. 4 and 6)
<—02 Closed throttle 2 Output voltage between TE
¥ 5 3| position switeh _g terminal No. 4 and 5 —_—
” Throttle E y
& 4.0
1 ET position £ l@@
Sensor @
-2 .06 E
{1 3 _ £
- . () %2.0 EA
= =] E
2 |5 ¢
— 61 B
/5 RA
S
0 45 90 135
Throttle valve opening angle {deg}
BR
SEF140M _
8T
Non-California model Fuel InleCtor _
' termnat | The fuel injector is a small, elaborate solenoid valve. As the BF
/ ECM sends injection signals to the injector, the coil in the injec-
tor pulis the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con- HA
trolled by the ECM in terms of injection pulse duration.
Brass wire is used in the injector coil and thus the resistance
is higher than a conventional injector. EL
SEF350HA DX
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

California model

SEF782KA

SEF231I

L Connector
Isclation bushing
Contact plate

SEF336A

Quiput voltage V, [v!

4] 1
Rich ==— Ideal ratio ——= Lean

Mixture ratio
SEF288D

Pump

Refief valve

SEFQ43C

Fuel Injector (Cont’d)

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1 kPa
(3.05 kg/cm?, 43.4 psi). Since the injected fuel amount depends
on injection pulse duration, it is necessary to maintain the pres-
sure at the above value.

Oxygen Sensor (02S)

The oxygen sensor, which is placed into the exhaust manifold,
moniters the amount of oxygen in the exhaust gas. The sensor
has a closed-end tube made of ceramic zirconia. The outer
surface of the tube is exposed to exhaust gas, and the inner
surface to atmosphere. The zirconia of the tube compares the
oxygen density of exhaust gas with that of atmosphere, and
generates electricity. In order to improve the generating power
of the zirconia, its tube is coated with platinum. The voltage is
approximaiely 1V in a richer condition of the mixture ratio than
the ideal air-fuel ratio, while approximately QV in [eaner condi-
tions. The radical change from 1V to 0V occurs at around the
ideal mixture ratio. In this way, the oxygen sensor detects the
amount of oxygen in the exhaust gas and sends the signal of
approximately 1V or 0V to the ECM.

Fuel Pump

The fuel pump with a fuel damper is a submergible type, and
are located in the fuef tank.

EF & EC-154
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Power Transistor

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. &l
MA
SEF125H [Eil
(Through idis Idle Air Adjusting (IAA) Unit
adjusting screw}
The IAA unit is made up of the JACV-AAC valve and air cut LG
C o B {Through valve. It receives the signal from the ECM and controls the idle

IACV-AAC valve} . s
speed at the preset value under various conditions.

The air cut valve prevents an abnormal rise of idle rpm when
IACV-AAC valve operates abnormally.

Coolant

Idle adjusting

screw
<22 Air FE
4= Engine coolant
MEF373E CL
idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve WT
The IACV-AAC valve is attached to the throttle body.
— The ECM actuates the IACV-AAC valve by an ON/OFF pulse. AT
. = The longer that ON pulse is received, the larger the amount of
o air that will flow through the IACV-AAC valve.
Q ‘G @ The IACV-AAC valve adjusts idle speed to the specified value. TE
Air
SEF486K PO
\/ j Sﬁ\ Power Steering Qil Pressure Switch
~ Power steering oil The power steering oil pressure switch is attached to the power FA
pressure S‘”“cih\ steering high-pressure tube and detects the power steering
J load, sending the load signal to the ECM. The ECM then sends g
/ the idle-up signal to the IACV-AAC valve. - A

SEF612N ST

Vehicle Speed Sensor (VSS)
The vehicle speed sensor provides a vehicle speed signal to BF

the ECM.

Vehicle speed The speed sensor consists of a reed switch, which is Installed

r.
Senso on the transmission unit and transforms vehicle speed into a HA
pulse signal.
EL
AEG11D [




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFE32B

Vacuum signal source

To EGR valve
Air )¢
filter 00 N r - Ajr bleed
ﬁT Diaphragm

Exhaust pressure
' MEF3T4E

SEF2301

SEF3171

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake manifold through vertical movement of the taper
valve connected to the diaphragm, to which vacuum is applied
in response to the opening of the throttle valve.

EGR Control (EGRC)-BPT Valve

The EGRC-BPT valve monitars exhaust pressure to activate the
diaphragm, controlling throttle body vacuum applied to the EGR
valve. In other words, recirculated exhaust gas is controlled in
response to positioning of the EGR valve or to engine opera-
tion.

- Pulsed Secondary Air Injection (PAIR) Valve

(PAIR valve)

The PAIR valve sends secondary air to the exhaust manifold,
using a vacuum created by exhaust pulsation in the exhaust
manifold. When the exhaust pressure is below atmospheric
pressure (negative pressure}, secondary air is sent to the
exhaust manifold. When the exhaust pressure is above atmo-
spheric pressure, the reed valves prevent secondary air from
being sent back to the air cleaner.

Pulsed Secondary Air Injection (PAIRC) Solenoid
Valve

The PAIRC-sclenoid valve cuts the intake manifold vacuum sig-
nal for PAIR valve control. It responses to the ON/OFF signal
from the ECM. When the solenoid is off, the vacuum signal from
the intake manifold is cut. When the ECM sends an ON signal,
the coil pulls the plunger downward and feeds the vacuum sig-
nal to the PAIR valve control valve,

EGR Control (EGRC)-Solenoid Valve

The EGR system is controlled only by the ECM. At both low- and
high-speed engine speeds, the solenoid valve turns on and
accordingly the EGR valve cuts the exhaust gas leading to the
intake manifoid.

SCV Control Solenoid Valve

The SCV control solenoid valve cuts the intake manifold vac-
uum signal for swirl controf valve. It responds to the ON/OFF
signal from the ECM. When the solenoid is off, the vacuum sig-
nal from the intake manifold is cut. When the ECM sends an ON
signal the coil puils the plunger and feeds the vacuum signal
to the swirl control valve actuator.

EF & EC-156
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

4 Fuel outret

| !

f Fuel inlet

&

SEF256A

Check connector for
ECCS checker box

SEF90OM

SEF072G

@ﬂ}nﬂ:r—/{fé
]

SEF1651

Fuel Filter

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

Carbon Canister

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

The vacuum in the intake passage upstream of the throttle

. valve increases in response to the amount of the intake air.

Check Connector for ECCS Checker Box

The check connector for ECCS checker box is beside the fuse
box.

EGR Temperature Sensor

The EGR temperature sensor monitors in exhaust gas temper-

ature and transmits a signal to the ECM. The temperature sens-
ing unit employs a thermistor which is sensitive to the change
in temperature. Electric resistance of the thermistor decreases
in response io the temperature rise.

Intake Air Temperature Sensor

The intake air temperature sensor controls ignition timing when
the intake air temperature is extremely high, in order not to
cause knocking.

EF & EC-157
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Multiport Fuel Injection (MFI) System

Camshaft position sensor

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

Y

Engine coclant temperature sensor

Engine cooclant temperature

Y

Oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor

Throttle position

Y

Closed throttle position switch

ECM
(ECCS

Injector

Closed throttle position

control

2

Neutral position switch (M/T}
inhibitor switch (A/T)

Park/neutral position

module)

hd

Vaehicle speed sensor

Vehicle speed

Ignition switch

Start signal

Battery voltage

¥

Battery
Start enrichment
Warm-up enrichment
5
4
Low High

Water temperature

SEF923C

BASIC MULTIPORT FUEL INJECTION SYSTEM

The amount of fuel injected from the fuel injector, or the length
of time the valve remains open, is determined by the ECM. The
basic amount of fuel injected is a programmable value mapped
in the ECM memory. In other words, the programmable value
is preset by engine operating conditions determined by input
signals (for engine speed and air intake) from both the cam-
shaft position sensar and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION

In addition, the amount of fuel injection is compensated for to
improve engine performance under various operating condi-
tions as listed below:

<Fuel increase >

1) During warm-up

2) When starting the engine
3) During acceleration

4) Hot-engine operation

< Fuel decrease >
1) During deceleration

EF & EC-158

330



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed lcop

. control

Dxygen
sensor

ECM

(ECCS

control

module) /™~ |niection pulse
Feedback signal

Fuel injection
Combustion @
MEF375EA

No. 1 cylinder -n

No

No

No

.2 l::vh'l']der-rl

~ 3 3

.3 cvlinder_n

4 ceylinder.J 1 n

2 22~

l——1 engine cycle —~——-—|

Simultaneous injection

SEFO76E

No

No

No

No

ﬂ/_ Injection puise

. 1 cylinder

. 2 gylinder [_I—

. 3 cylinder 11

. 4 cylinder I—_I

f=——1 angine cycle—]

SEF841D

Sequential injection

Multiport Fuel Injection (MF1) System (Cont’'d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three

way catalyst can reduce CO, HC and NOx emissions. This sys-

tem uses an oxygen sensor in the exhaust manifold to check the

air-fuel ratio. The ECM adjusts the injection pulse width accord-

ing to the sensor voltage so the mixture ratio will be within the

range of the stoichiomeiric air-fuel ratio.

This stage refers to the closed leop control condition, The open

loop control condition refers to that under which the ECM

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load, high-speed operation

3} Engine idling

4) Malfunctioning of oxygen sensor or its circuit

5) Insufficient activation of oxygen sensor at low engine cool-
ant temperature

6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratic feedback control system monitors the mixture
ratio signal transmitted from the oxygen sensor. This feedback
signal is then sent to the ECM to control the amount of fuel
injection to provide a basic mixture ratio as close to the theo-
retical mixture ratio as possible. However, the basic mixture
ratic is not necessarily controlled as originally designed. This
is due to manufacturing errors {e.g., mass air flow sensor hot
wire) and changes during operation (injector clogging, etc.) of
ECCS parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. it is
then computed in terms of “fuel injection duration” to automat-
ically compensate for the difference between the two ratios.

FUEL INJECTION TIMING

Fue! is injected once a cycle for each cylinder in the firing
order.

When engine starts, fuel is injected into all four cylinders simul-
taneously twice a cycle.

FUEL SHUT-OFF

Fuel to all cylinders is cut off during deceleration or high-speed
operation.

EF & EC-159
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshalft posiion sensor

Engine speed and piston position

Distributor Ignition (Dl) System

Y

Mass air flow sensor

Amount of intake air

¥

Engine coolant temperature sensor

Engine coolant temperature

Closed throttle position switch

Ciosed throttle position

A

Throttle position sensor

» ECM
(ECCS Power
Throttle position control ™ transistor
»| madule)

Neutral position switch (M/T)
Inhibitor switch {A/T)

Park/neutral position

Y

Ignition switch

Start signal

Y

Intake air temperature sensor

Intake air temperature

Tp
{msec}
1.75

8

1.25

1.00

075

Injection pulse width

=N

600

1,000 1,400 1,800 2,260

Engine speed (rpm)

SEFB25M

hd

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in order to main-
tain the best air-fuel ratic in response to every running condi-
tion of the engine.

The ignition timing data is stored in the ECM [ocated in the

ECM, in the form of the map shown below.
The ECM detects information such as the injection pulse width
and camshaft position sensor signal which varies every
moment. Then responding to this information, ignition signals
are transmitted to the power transistor.
e.g. N: 1,800 rpm, Tp: 1.50 msec
A °BTDC
In addition to this,
1 At starting
During warm-up
At idle
At low battery voltage
During swirl control valve operates
During hot engine operation
At acceleration :
When intake air temperature is extremely high
the ignition timing is revised by the ECM according to the other
data stored in the ECM.

W~ DU AW h

EF & EC-160
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshafl position sensor Engine speed

¥

Engine coolant temperature sensor

Engine coolant temperature

A

Ignition switch Start signal

Closed throttle position switch

Closed throttle position

L 4

¥

Neutral position switch (M/T)

Park/neutral position

Inhibitor switch (A/T)

Air conditioner switch

Air conditioner operation

ECM
.| (ECCS IACV-AAC
"| control ™ valve
module)

Y

Power steering oil pressure switch

Power steering operation

Y

Battery Battery voliage

Vehicle speed

Vehicle speed sensor

Y

Y

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. Idle speed is con-
trolled through fine adjustment of the amount of
air which by-passes the throttle valve via 1ACV-
AAC valve. The IACV-AAC valve repeats ON/OFF
operation according to the signal sent from the
ECM. The camshaft position sensor detects the
actual engine speed and sends a signal to the
ECM. The ECM then controis the ON/OFF time of
the IACV-AAC valve so that engine speed coin-
cides with the target vatue memorized in ECM..

The target engine speed is the lowest speed at
which the engine can operate steadily. The opti-
mum value stored in the ECM is determined by
taking into consideration various engine

LC

AT

conditions, such as noise and vibration transmit- -

ted to the compartment, fuel consumption, and
engine load.

EF & EC-161
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Start signal

Ignition switch

SYSTEM DESCRIPTION

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to
improve engine startability. If the ECM receives a
17 signal from the camshaft position sensor, it
knows that the engine is rotating, and causes the
pump to perform. If the 1° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevents bat-
tery discharging, thereby improving safety. The
ECM does not directly drive the fuel pump. It con-
trols the ON/OFF fuel pump relay, which in turn
controls the fuel pump.

] ECM
(FCCS Fuel pump
control ™ relay
»| module)
Condition Fuel pump operation

Ignition switch is turned to ON. | Operates for 5 seconds

Engine running and cranking Operates

When engine is stopped Stops in 1 second

Except as shown above . Stops

Pulsed Secondary Air Injection (PAIR) System

INPUT/OUTPUT SIGNAL LINE

Engine coolant temperature sensor

Engine coolant temperature

¥

Throttle position sensor

Closed throttle position

Camshaft position sensor Engine speed

ECM
* (ECCS PAIRC-
control »! solenoid
»| module) valve

Vehicle speed sensor Vehicle speed

SYSTEM DESCRIPTION

The PAIR system is designed to send secondary
air to the exhaust manifold, utilizing the vacuum
caused by exhaust pulsation in the exhaust man-
ifold.

The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
clesing of the exhaust valve and decreases
below atmospheric pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary

air can be drawn into the exhaust manifoid in
proportion to the vacuum. '

The PAIR valve is controlled by the ECM (ECCS
control module), corresponding to the engine
coolant temperature. When the engine is cold,
the PAIR system operates to reduce HC and CO.
In extremely cold conditions, PAIR system does
not operate to reduce after-burning. This system
also operates during deceleration for the pur-
pose of blowing off water arcund the PAIR valve.

Engine coolant

Engine condition temperature  °C (°F)

PAIRC-solenoid valve PAIR valve system

Between 28 (82) and

Idle or deceleration 115 {239)

ON Operates

EF & EC-162
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Engine speed
Camshaft position sensor 9 b

Mass air flow sensor

Amount of intake air

Engine coolant temperature sensor

Engine coolant temperature

Start signal
fgnition switch 9

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the EGR
valve to suit engine operating conditions. This
cut-and-control  operation is accomplished
through the ECM. When the ECM detects any of
the following conditions, current flows through
the solenoid valve in the EGR control vacuum
line. This causes the port vacuum tc be dis-
charged into the atmosphere so that the EGR
valve remains closed.

EGRC-solenoid valve operation

| ECM
(ECCS FGRC-
solenoid
control valve
»| module) >
1) Low engine coolant temperature
2) Engine starting
3) High-speed engine operation
4) Engine idling

Condition EGRC-solencid valve
When starting
Below 60 (140)
Engine coolant temperature ‘C{R) ON
Above 115 (239)
ldle & heavy load conditions
Other conditions OFF

EGR system operation

EGR system operates under only the following conditions

£ | EGRC-BPT valve EGRC-sol P
ngine coclant . -selenoi
Throttl t EGR system
temperature “C (°F) Exhaust gas Operation ro. © position valve y
pressure
60 (140
S:;“ﬁ:n(gzgg() ) High Closed Partially open OFF Operales
EF & EC-163

LC

FE

cL

MT

B

HA



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Swirl Control Valve {SCV) Control

INPUT/QUTPUT SIGNAL LINE

Closed throttle position switch Closed throttle position

¥

Ignition switch Start signal

Camsbaft position sensor Engine speed

ECM
> SCV con-
1 (E
f:oit?il trol sole-
noid valve
module) >

A d

Engine coolant temperature sensor

Engine coolant temperature

-
L

SYSTEM DESCRIPTION

This system has a swirl control valve (SCV) in the
intake passage of each cylinder.
While idling and during low engine speed

The solenoid valve controls SCV’s shut/open con-
dition. This solenoid valve is operated by the
ECM.

SCV system operation (Engine is running)

operation, the SCV closes. Thus the velocity of
the air in the intake passage increases, promot-
ing the vaporization of the fuel and producing a
swirt in the combustion chamber.

Because of this operation, this system tends to
increase the burning speed of the gas mixture,

improve fuel consumption, and increase the sta-
bility in running conditions.

Also, except when idling and during low engine
speed operation, this system opens the SCV. In
this condition, this system tends lo increase
power by improving intake efficiency via reduc-
tion of intake flow resistance, intake flow.

EF & EC

Closed throt- ) . .
tle position Engine Solenoid sov
; speed valve
switch
’ Beiow
ON o losed
4,000 rpm N c
Less than
N fosed
2,800 rpm 0 Close
OFF
More than
0
4,000 rpm OFF pen

When sengine coolant temperature is below 0°C {32°F) SCV
is kept open.

-164
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

Air conditioner system A/C ON signal

Throttle position

Throttle position sensor

| ECM

| (Eces Air conditioner
control ™ relay

»| module)

SYSTEM DESCRIPTION

When accelerator pedal is fully depressed, air
conditioner is turned off for a few seconds.

This system improves acceleration when air con-
ditioner is used.

Fail-safe System

MASS AIR FLOW SENSOR MALFUNCTION

If the mass air flow sensor output voltage is
above or 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 mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the
engine. But engine speed will not rise more than
2,400 rpm in order to inform the driver of fail-safe
system operation while driving.

Operation
System Fixed condition
EGR control system OFF

A duty ratio is fixed at the

ldle air control system
preprogrammed value.

Fuel is shut off above
Multiport fuel injection sys- 2,400 rpm.

tem (Engine speed does not
exceed 2,400 rpm.)

EF & EC-165

ENGINE COOLANT TEMPERATURE
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
foliows:

Operation
Condition Engine coolarl\t temperature
decided
Just as ignition switch is
gnition switeh ! 20°C (68°F)

turned ON or Start

Maore than 6 minules after

*C {176°F
ignition ON or Start 80°C (176°F)

20 - 80°C (68 - 176°F)

Except as shown abovs .
P (Depends on the time)

THROTTLE POSITION SENSOR
MALFUNCTION
When throttie position sensor output voltage is

below or above the specified value, throtite posi-
tion sensor output is fixed at the preset value.

INTAKE AIR TEMPERATURE SENSOR
MALFUNCTION

When intake air temperature sensor is below or
above the specified value, intake air temperature
value is fixed at the preset value [20°C {68°F)].
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA2E ]

PREPARATION

1

[ IR 28 BN BN BN BN

Make sure thal the following parts are in
good order.

Battery

Ignition system

Engine oil and coolani levels

Fuses

ECM harness connector

Throttle valve and closed throttle position
switch

On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF".

On automatic transaxle equipped models,
when checking idle rpm, ignition timing and
mixiure ratio, checks should be carried out

Vacuum hoses
Air intake system

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

Fuel pressure

PAIR valve hose
Engine compression
EGR valve operation

Overall inspection sequence

INSPECTION START

¥

while shift lever is in “N*’ position.

4. When measuring “CO” percenlage, insert
probe more than 40 cm (15.7 in} into tail pipe.

5. Turn off headlamps, heater blower, rear
defogger.

6. Keep front wheels pointed straight ahead.

Perform on-board diagnostic sys-
tem.

NG

OK

¥

Check or adjust idle speed and
ignition timing.

F s

Repair or replace

Y

Check oxygen sensor lunction by
using ECM inspection lamp
(Green).

NG

OK

b4

Check idle mixture ratio by using
ECM inspection lamps (Red and
Green) [in diagnostic test mede 1]

NG

Check oxygen sensaor harness.

NG

> Repair or replace harness.

Y

OK

OK

4

A

r

Check base Idle CO.

OK

> Repiace oxygen sensor.

Y

NG

r

. 4

Check emission ¢
repair or reptace

onirol parts and
if necessary.

r 3

NG OK

Check oxygen sensor function.

Y

y

INSPECTION END

Check ECM functi

on” by substitui-

ing another known good ECM.

*; ECM may be the cause cf a problem,
but this is rarely the case.

EF & EC-166
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [XA2E |

INSPECTION START

!

Visually check the folloawing:
e Air cleaner clogging
¢ Hoses and ducts for leaks
« EGR valve operation

@l
e Electrical connectors Y
£ e Gaskets WA
) H e Throttie valve and throttle position sensor operation :
Ao

SEF457cR

Start engine and warm it up until engine coolant tempera-

EN
ture indicator points to the middle of gauge, and ensure
that engine speed is below 1,000 rpm.

LG
Open engine hood and run engine at about 2,000 rpm for
3 4 g about 2 minutes under no-load.
Mlnmlnd‘.‘,
2 Ny 6
o= é'} Perform ECM self-diagnosis (Diagnostic Test Mode HI, iV,
NKOOLATIN -8 V)
SEF477B .
0K l NG CL
- Repair or replace malfunctioning parts as necessary.
¥ MT
Run engine at about 2,000 rpm for about 2 minutes under
no-load.

Race engine two or three times under no-load, then run
engine for about 1 minute at idle speed.

AT
!

Turn off engine and disconnect throitle position sensor har-
ness.

TF
' PD
Start engine.
!

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

'

R
Check ignition timing with a timing light.
/ M/T: 10° 1 2° BTDC

AIT: 10° £ 2° BTDC (in “N” position)

o
ICHAL
OK )
NG ST
Y
F ATRC BT[;E Adjust ignition timing to the specified value by turning dis-
& —= 10° BTDC
TDC (Red)

tributor after loosing bolts which secure distributor. BE
M/T: 10°+2° BTDC
AIT: 10°+2° BTDC (in “N” position) >

A 4
SMA1T88AA

(DX
EF & EC-167



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

T
Check idle speed. Y
Turn off engine and discon-
M/T: 750 = 50 rpm nect throttle position sen-
AIT: 750+ 50 rpm (in “N”’ sor harness connector. ®
position)
QK NG
h A
‘—‘ Start engine.
h 4 .

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

:

Adjust idle speed by turning idle speed adjust

<; screw.

M/T: 750 +50 rpm
AlT: 750 = 50 rpm (in “N”’ position)

IACV-AAC
valve

MEF376E

>
»| OK
v

Turn off engine and connect throtile position
sensor harness connector.

!
!

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

|

Start engine.

Check idle speed.

M/T: 800450 rpm
AIT: 800+ 50 rpm {in “N” position)

lNG

Check IACV-AAC valve and replace if neces-
sary.

Check |IACV-AAC valve harness and repair if
necessary.

Reconnect ECM harness connector and retest.

lNG

Check ECM function® by substituting another
known good ECM.

oK

A

OK

OK

y *: ECM may be the cause of a problem,
© but this is a rare case.

2
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA2E ]

CI)
3.4 ¢ Set the diagnostic test mode of ECM {o mode il
2 wﬂuu %%6
W \ ! @l
5 ¥l
goim-m .é_.sl <> Run engine at about 2,000 rpm for about 2 minutes
under ne-load. .
SEF477B A,

:

Make sure thai malfunction indicator light on instru-

ment panel goes on and off more than 5 times during EM
10 seconds (at 2,000 rpm). ®
&
oK lNG e
Check oxygen sensor harness:
1) Turn off engine and disconnect battery
ground cable.
2) Disconnect ECM connector from controb unit.
+ 3) Disconnect oxygen sensor harness connector
. and connect terminal for oxygen sensor to
INSPECTION ground with a jumper wire. EE
END 4} Check for continuity between terminal No. 19
of ECM connector and greund-metal on car
body.
CL
Conlinuity exists .....ccccccncimniiinincnnmiiensn. OK ¥
Continuity does not exist .......cccvivemimimincrncneneas NG
‘LOK lNG MT
Connect ECM connector to ECM. Repair har-
ness.
l AT
# Disconnect engine coolant temperature sensor har-
ness connaclor. |
e Connect a resistor {2.5 k)) between terminals of TF
engine coolant temperature sensor harness con-
nector.
l PD
Shut off PAIR valve hose.
Disconnect PAIRC-solenocid valve harness. =)
Start engine and warm up engine until engine cool- oA

ant temperature indicator points to the middle of

gauge.
£ )\H % (Be careful to start engine after installing a 2.5 k2
resistor B R

:

Race engine two or three times under no-load then 8T

SEF457C run engine at idle speed.
v
® . BE
HA
EL
DX
EF & EC-169
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [Ka22E]

)]

|

Check “CO"%.

Idle CO: less than 5% and engine run smoothly.

After checking "CO"%
1) Disconnect the resistor from terminzls of engine coalant temperature

sensor.
2) Connect engine coclant temperature sensor harness connector to B
engine coolant temperature sensor. A

3) Connect PAIRC-solencid valve harness.
4) Put back PAIR valve hose.

NG _ 1 OK

Replace oxygen sensor. Set the diagnostic test mode of ECM to
mode |l and make sure that malfunction indicator light on instru-
ment panel goes on and off more than 5 times during 10 seconds.
{2,000 rpm)

lNG oK

¥

¥

Check oxygen sensor harness connector te oxygen sensor.

|

Check fuel pressure regulator. (See page EF & EC-286.)

|

Check mass air flow sensor. {See page EF & EC-228.)

|

Check injector and clean or replace if necessary. {See page EF &
EC-258.) '

Check engine coolant temperature sensor. (See page EF & EC-231))

!

Reconnect ECM harness connector and retest. OK _
NG
Check ECM function * by substituting another known geed ECM. OK

*: ECM may be the cause of a problem, but this is a rare case.
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TROUBLE DIAGNOSES
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Sensors

Actuators

MEF378E

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actua-
tors. It is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
or other problems with the engine. :

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or faulty wiring.
In this case, careful checking of suspicious circuits may help
prevent the replacement of good parts.

A visual check only may not find the cause of the problems. 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 com-
plaint. The custemer is a very good supplier of information on
such problems, especially intermittent ones. Through the talks
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
problems on an electronically controlled engine vehicie.

EF & EC-173
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

WORK FLOW
CHECK IN SERVIGE MANUAL
REFERENGE ITEM & PAGES
v
LISTEN TO CUSTOMER COMPLAINTS DIAGNOSTIC WORKSHEET
“ EF & EC-175.
¥
BASIC INSPECTION Basic Inspection
“ EF & EC-195.
¥
Do Diagnostic test mode [l (self-diagnostic results)
> exist?*1
No ) Yes

Y
INSPECTION ON THE
BASIS OF EACH MAL-

Diagnostic Procedures 22 - 43

EUNCTION. EF & EC-222 - 274.
¥
INSPECTION ON THE
BASIS OF EACH SYMP- Diagnostic Procedure 1 - 21
TOM*2 « EF & EC-197 - 221.
L 4
REPA!R/REPLACE
r
FINAL CHECK
NG Confirm that the trouble is completely fixed by perform- Basic Inspection
ing Basic Inspection and Test Drive. * EF & EC-195.
OK
b 4
CHECK OUT

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. (See Diagnoslic Pro-

cedure 22.)
*2: If the trouble is not duplicaled, see INTERMITTENT PROBLEM SIMULATION (EF & EC-176).

EF & EC-174
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How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’'d)

KEY POINTS DIAGNOSTIC WORKSHEET
- ] There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components.

WHEN ... Date, Frequencies

-
- _shooti Gl
WHERE. .. Road conditions A good grasp of such conditions can make trouble-shooting

faster and more accurate.

HOW ... Operating conditions, .
Weather conditions In general, feelings for a problem depend on each customer. It P
Symptoms ' is im_p.ortant to fully understand the symptoms or under what L
conditions a customer compilains.
Make good use of a diagnhostic worksheet such as the one __
SEFQ07L . . . ERE
shown below in order to utilize all the complaints for trouble-
shooting.
Worksheet sample L
Customer name MR/MS Model & Year VIN
Engine # : Trans. Mileage
incident Date Manuf. Date In Service Date
O Impossible to siart [ Mo combustion - O Partial combustion =
O Startabilit O Partial combustion affected by throttle position FE
a Y [0 Partial combustion NOT affected by throttle position '
J Possible but hard to start {1 Cthers [ i L
. 3 No fast idle [} Unstable 1 High idle O Low idle
‘ O kdling
O Others | 1
Symptoms
ymp O Stumble O Surge [1 Knock O Lack of power T
O Driveabifity (3 Intake backfire {1 Exhaust backfire
] Others [ 1
. —— AT
[J At the time of start 0O While idling
0 Engine stall Ll While accelerating L While decelerating
U Just after stopping O3 While loading TE
incident rrence L{ Just after delivery L] Recently
neldent occy [J In the morning [.] Al night J In the daytime
o}
Frequency O All the time L} Under certain conditions ' Sometimes °D
Weather conditions [-J Not affected
Weather D Fine T Raining [ Snowing [ Others [ ] [FA
Temperature O Hot O Warm 1 Cool O Cold OO0 Humid °F
0 Cold O During warm-up J After warm-up RA
Engine conditions Engine speed | . | L . i ! |
0 2,000 4,000 6,000 8,000 rpm
BR
Road conditions O In town O In suburbs 1 Highway J Off road (up-down)
O Not affected ST
[ At starting O While idling O At racing
[J While accelerating 0O While cruising
Driving conditions O While decelerating L3 While furning (RH/LH) 3E
Viiclespeed . oy o4 .1 -
0 10 20 30 40 50 60 MPH
) HA
Malfunction indicator lamp 1 Turned on 5 Not turned on
EL
()4
EF & EC-175
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Y THIS is the)
{

symptom,
isn’t it? /

SEF897M

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

preblem might occur.

Perform the activity listed under Service procedure and note

the result.

Variable factor

Influential part

Target condiiion

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 [Mixture ratio Pressure regulator .
Made rich Hemove vacuum hose and apply pressure.
N o L Advanced Hotate distributor clockwise.
2 |lgnition timing Distributor :
Retarded Rotate distributor counterclockwise.
Oxygen sensor Suspended Disconnect oxygen sensor harness connector.
3 Mixture ratio feed-
Perform on- i i i i
back control ECM Operation check ‘orm on-board diagnostic system {Diagnostic Test
Mode I/11} at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 {ldle speed IAA unit
Lowered Turn idle adjusting screw clockwise.
Electric connection Poor electric con- | Tap or wiggle.
K . Harness connec- .
5 ‘(Electrlc continu- tors and wires m?cltlon or faulty | Race engine rapidly. See if the torque reaction of the
ity) wHing engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
Intake air temper-
6 i : ECM Heat with a hair drier.
ature Warmed - .
[WARNING: Do not overheat the unit.]
Wet.
7 | Moisture Electric parts Damp [WARNING: Do not direcily pour water on components.
Use a mist sprayer.]
B8 | Electric foads Load switches Loaded Turn on head lights, air conditioner, rear defogger, etc.
Closed throtile '
Perform on-board diagnostic system {Diagnostic Test
9 |position switch ECM ON-OFF switching 9 ystem (Diag
. Mode V).
condition
Ignition spark Spark power
10 9 P Timing light P P Try to flash timing light for each cylinder.

position

check

EF & EC-176
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On-board Diagnostic System — Description

The on-board diagnoestic system is useful to diagnose malfunc-
tions in major sensors and actuators of the ECCS system. There
are 5 modes in the on-board diagnostic system.

1. Diagnostic Test Mode | (Oxygen sensor monitor)

e During closed loop operation:

The green inspection lamp turns ON when & lean condition

is detected and goes OFF under rich condition. A
e During open loop operation ¢ondition:

. on | . _
sErour The green inspection lamp remains OFF or ON =1

@

2. Diagnostic Tesi Mode Il (Mixiure rafio feedback control
monitor)
The green inspection lamp function is the same as Diag- ¢
nostic Test Mode |,

¢ During closed loop operation:
The red inspection lamp turns ON and OFF simultaneously
with the green inspection lamp when the mixture ratio is
controlled within the specified value,

e During open loop operation: FE
The red inspection lamp remains ON or OFF.

3. Diagnostic Test Mode lll {(Self-diagnostic results)
In this mode the number of both green and red LED's flash- GL
ing indicates the group to which the malfunctioning part
belongs.

4. Diagnostic Test Mode IV {Swilches ON/OFF diagnostic sys-

tem)

During this mode, the inspection lamps monitor the switch AT

ON-OFF condition.

Soft closed throttle position switch

Starter switch TE

Vehicle speed sensor

Diagnostic Test Mode V (Real-time diagnostic sysiem)

The moment the malfunction is detected, the display will be PD

presented immediately. That is, the condition at which the

malfunction occurs can be found by observing the inspec-

tion lamps during driving test.

W

theeoe

FA

EF & EC-177 349
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Flashing N times

“

@sr

14

SEF288H

Flaghing
twice

Flashing
Flaghing 3 times

B times

Flashing & times

SEF900M

CHECK

MALFUNCTION INDICATOR LAMP

SEF177M

On-board Diagnostic System — Descrlptlon
(Cont'd)

HOW TO SWITCH THE DIAGNOSTIC MODES

1. Turn ignition switch “ON"".

2. Turn diagnostic test mode selector to ECM (fully clockwise)
and wait for inspection lamps to flash.

3. Countthe number of flashes, and after the inspection lamps
have flashed the number of the required mode, immedi-
ately turn diagnostic test mode selector fully counterclock-
wise.

e When the ignition switch is furned off during diagnosis in
any mode and then turned on again (after power fo the ECM
has dropped completely), the diagnosis will automatically
return to Diagnostic Test Mode 1.
The stored memory will be lost if;
Battery terminal is disconnected.
2. After selecting Diagnostic Test Mode lli, Diagnostic Test
Mode IV is selected.
However, if the diagnostic test mode selector is kept turned
fully clockwise, it will continue to change in the order of
Diagnostic Test Mode | - Il - Il - IV -5 V > | ... etc., and
in this state the stored memory will not be erased.
This unit serves as an idle speed feedback conirol. When the
diagnoslic test mode selector is turned within the “diagnostic
test mode OFF’’ range, a targel engine speed can be selected.
Mark the original position of the selector before conducting
on-board diagnostic system. Upon completion of on-board
diagnostic system, return the selector to the previous position.
Otherwise, engine speed may change before and after conduct-
ing on-board diagnostic system.

—

MALFUNCTION INDICATOR LAMP}@B

This vehicie has a malfunction indicator lamp on the instrument

panel. This light comes ON under the following conditions:

1)  When ignition switch is turned “ON" (for bulb check).

2) When systems related to emission performance malunc-
tion in Diagnostic Test Mode | (with engine running).

e This malfunction indicator lamp always illuminates and is
synchronous with red LED.

e Malfunclion systems related to emission performance can
be delected by on-bhoard diagnostic system, and they are
clarified as diagnostic trouble codes in Diagnostic Test
Mode Il

3)  Malfunction indicator lamp will come “ON" only when mal-
function is sensed.

The malfunction indicator lamp will turn off when normal
operation is resumed. Diagnostic Test Mode Ill memory
must be cleared as the contents remain stored.

EF & EC-178
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On-board Diagnostic System — Description
(Cont’d)

Diagnostic trouble code i .
Malfunction
No.
12 Mass air flow sensor circuit el
13 Engine coolant temperature sensar circuit
14 Vehicl d ircuit
icle speed sensor circui WA
31 ECM (ECCS control module)
32 EGR function
— EM
33 Oxygen sensor tircuit
35 EGR temperature sensor circuit
7
43 Throttle position sensor circuit LG
45 Injector leak

F
Use the following diagnostic flowchart to check and repair a Jif
malfunctioning system.

DIAGNOSIS START ' FE
Y
Turn ignition switch “"ON"" and NG; Replace bulb. CL
make sure that malfunction indi- "
cator lamp comes "ON'".
M
oK
Y
Perform on-board diagnostic AT
system and check which diag-
nostic trouble code is displayed .
in Diagnostic Test Mode 11l TF
L 4
Check ECCS system of affected D
diagnostic trouble code No. {o
locate faulty part.
FA
Y
Repair or replace faulty part.
RF&
A
Reinstall any part removed.
Y
Erase the diagnostic test mode e Methods of erasing memories differ ST
Il {(SeH-diagnostic results) mem- with systems. Read the manual
ory. before diagnosing systems.
BiF
Y
Perform driving test. e After repairs, test drive to check that
Make sure that malfunction malfunction indicator lamp does not
o HA
indicator lamp does not come come on.
“ON" during ihis test. ¢ Test driving modes differ with sys-
tems. Read the manual before test EL
! driving.
DIAGNOSIS END
10X

EF & EC-179
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On-board Diagnostic System — Diagnostic Test
Mode | (Oxygen sensor monitor)

This mode checks the oxygen sensor for proper functioning.
The operation of the ECM LED in this mode differs with mixture
ratio control conditions as follows:

. Engine stopped Engine running
Diagnostic Test Mode LED . .g . pp“ .
{lgnition switch “ON'") Closed loop condition
Green ON Blinks
Diagnostic Test Mode | # ON:  when the MALFUNCTION INDICATOR LAMP
{Maonitor A) Red ON ITEMS are stored in the ECM
e OFF: except for the above conditions

OXYGEN SENSOR FUNCTION CHECK

If the number of LED blinks is less than that specified, replace
the oxygen sensor. ’
If the LED does not blink, check oxygen sensor circuit.

OXYGEN SENSOR CIRCUIT CHECK
See page EF & EC-242.

On-board Diagnostic System — Diagnostic Test
Mode il (Mixture ratio feedback control monitor)

This mode checks, through the ECM LED, optimum control of
the mixture ratio. The operation of the LED, as shown below,
differs with the contro! conditions of the mixture ratio (for
example, richer or leaner mixture ratios, etc., which are con-
trolled by the ECM).

Diagnostic Test

Engine stopped

Engine running

Mod LED {lgnition switch
oae “ON™Y Closed loop condition
Green ON Blinks
Compensating mixture ratio
Diagnostic Test .
Mode 1 Mc:re t_han BetweenOS/'n‘ lean More
(Monitor B} Red OFF 5% rich and 5% rich
OFF Synchronized with Remains ON
green LED

If the red LED remains on or off during the closed loop
operation, the mixture ratio may not be controlled properly.
Using the foltowing procedures, check the related components
or adjust the mixture ratio.

COMPONENT CHECK OR MIXTURE RATIO
ADJUSTMENT

See page EF & EC-166.

EF & EC-180
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On-board Diagnostic System — Diagnostic Test
Mode lll (Self-diagnostic Resulits)

The ECM censtantly monitors the function of these sensors and
actuators, regardless of ignition key position. f a malfunction
occurs, the information is stored in the ECM and can be €l
retrieved from the memory by turning on the diagnostic test
mode selector, located on the side of the ECM. When activated,
the malfunction is indicated by flashing a red and a green LED A
(Light Emitting Diode), also located on the ECM. Since all the
self-diagnostic results are stored in the ECM’s memory even
~intermittent malfunctions can be diagnosed.
A malfunction is indicated by the number of both red and green
flashing LEDs. First, the red LED flashes and the green flashes LE
follow. The red LED corresponds to units of ten and the green
LED corresponds to units of one. For example, when the red
LED flashes once and the green LED flashes twice, this signi-
fies the number 12", showing that the mass air flow sensor
signal is malfunctioning. All problems are classified by diag-
nostic trouble code numbers in this way. FE
e When the engine fails to starl, crank it two or more seconds
before beginning on-board diagnostic system.
e Read out self-diagnostic results first and then erase the (L
malfunction records which are stored in the ECM memory.
If it is erased, the on-board diagnostic system function for

EM

intermittent malfunctions will be lost. W
DISPLAY DIAGNOSTIC TROUBLE CODE TABLE
Diagnostic trou- . L AT
ble code No. Detected items . Availability
11 Camshaft position sensor circuit X TE
12 Mass air flow sensor circuit
Engi ! -
13 ngln_e 090 ant temperature sen X =
sor circuit =
14 Vehicle speed sensor circuit X
21 Ignition signal missing in primary X r
coil
3t Engine contrbi moduie (ECM) X B
32 EGR function X
33 Oxygen sensor circuit X
35 EGR temperature sensor circuit X
imtake air temperature sensor cir-
41 ) X
cuit sT
43 Throttle position sensor circuit
45 Injector leak X BE
55 No malfunction in the above circuit X
X: Available A
EL
To
EF & EC-181
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On-board Diagnostic System — Diagnostic Test
Mode HI (Self-diagnostic Results) (Cont’'d)

SELF-DIAGNOSTIC PROCEDURE

DIAGNOSIS START

Start engine and warm it up to normal engine operating tem-
perature.

{Drive vehicle for abouwt 10 min.)

Y

Turn diagnostic test made selector on ECM fully clockwise,

¥

After the inspection lamps have flashed 3 times, turn diagnos-

tic test mode selector fully counterclockwisa.

Y

/\\
A0

\1-..

Flashing 3 times

o

§‘i‘%

SEF288H

Diagnrostic Test Mode HI

|

Make sure that inspection lamps are displaying Diagnostic

trouble cede No. 55.

NG

Write down the maifunctioning Diagnos-
tic trouble code No.

4

\J/’L\a‘"
a

Flashing 4 times

OK

Memory erasing procedure

Turn diagnostic test mode selector on ECM fully clockwise.

:

After the inspection lamps have flashed 4 times, turn diagnostic test mode selector on ECM fully counterclockwise.

S

SEF288H

y

}

" Turn ignition switch “QFF™".

Turn ignition switch "QFF”.

h

Diagnostic Test Mode IV

Reinstall the ECM in place.

See decaoding chart.

CAUTION:

A

DIAGNOSIS END

|

Chack malfunctioning parts and/or per-
form real time diagnosis system inspec-
tion. If malfunction part is found, repafr
or replace it.

¢ ' During display of a diagnostic trouble code number in on-board diagnostic system mode {Diagnos-
tic Test Mode III), if another diagnostic test mode is to be performed, be sure to note the malfunc-
tion diagnostic trouble code number before turning diagnostic test mode selector on ECM fully
clockwise. When selecting an alternalive, select the diagnosis mode after turning switch “OFF".
Otherwise, on-board diagnostic system information in the ECM memory will be lost.

Return the DIAGNOSTIC TEST MODE selector to the previous position.

EF & EC-182
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On-board Diagnostic System — Diagnostic Test
Mode Ill (Self-diagnostic Results) (Cont’d)
DECODING CHART

DISPLAY DIAGNOSTIC TROUBLE CODE MALFUNCTIONING CIRCUIT OR PARTS ECM SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

CAMSHAFT POSITION SENSOR

Caode No. 11 ) & Either 1° or 180° signal is not
" entered for the first few seconds
during engine cranking. ]
O — OZ during engine cranking.
5 . L @ Either 1° or 180° signal is not input
Camshaft position sensor circuit ; )
Red Green »| often enough while the engine

_ . . LG
speed is higher than the specified
rpm_

SEF042F

SYSTEM INSPECTION
See page EF & EC-225.

FEE

MASS AIR FLOW SENSOR Heuedk

Code No. 12 # The mass air flow sensor circuit is CL

open or shoried.

(An abnormally high or low voltage
— OQ
Mass air flow sensor circuit is entered.) MT
Red

Green »
3 7 SYSTEM INSPECTION AT
SEFBaON See page EF & EGC-228.
TE
ENGINE COOLANT TEMPERATURE Hcpedk
SENSOR :
Code No. 13 )

o The engine coolant temperature
sensor circuit is open or shorted.

e - ' . An abnormally high or low output
(‘%I.) Engine coolant temperature sensor cir- ( y g P FA
Red

voliage is entered.)

Green cuit
SYSTEM INSPECTION 24,
& - '
SEFG4aF See page EF & EC-231.
BR
VEHICLE SPEED SENSOR Hcnedk
Code No. 14
_ §T
= Signal circuit is open.
&0 —
4 - Vehicl d ircurit )
- P ehicle speed sensor circui | sYSTEM INSPECTION BE
See page EF & EC-233.
SEF074@ HA
el
15X

EF & EC-183 3 -
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DISPLAY DIAGNOSTIC TROUBLE CODE

IGNITION SIGNAL

Code No. 21
A\
@O — Q@
Red Green

On-board Diagnostic System — Diagnostic Test
Mode Ill (Self-diagnostic Results) (Cont’'d)

MALFUNCTIONING CIRCUIT OR PARTS ECM SHOWS A

Ignition signal circuit

MALFUNCTICON SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

e The ignition signal in primary cir-
cuit does not enter o ECM during
engine cranking or running.

Y

MEF379E

ENGINE CONTROL MODULE (ECM) Heuedk

Code No. 31
goO — ¢

ECM calculation function

SYSTEM INSPECTION
See page EF & EC-235.

# Signal is beyond “normal’ range.

Red Green

MEF381E

EGR FUNCTION Henedk

Code No. 32
O —
Red Green

EGR function

Y

SYSTEM INSPECTION
See page EF & EC-238.

o EGR valve does not operate.
(EGR valve spring does not ift.)

MEF380E

OXYGEN SENSOR {{cuesk

Code No. 33
e A
— OQ
Red Green

SEFO78G

Oxygen sensor circuit

SYSTEM INSPECTION
See page EF & EC-239.

e Signal circuit is open.

EF & EC-184

SYSTEM INSPECTION
See page EF & EC-242.
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On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic Results) (Cont’d)
DISPLAY DIAGNOSTIC TROUBLE CODE MALFUNCTIONING CIRCUIT OR PARTS ECM SHOWS A

MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS

ARE DETECTED. Gl
EGR TEMPERATURE ok
SENSOR -
A
Code No. 35

@ @é} e Signal circuit is open. EM
i [7

EGR temperature sensor circuit
P SYSTEM INSPECTION
See page EF & EC-244,

b4

]

SEF393G

INTAKE AIR TEMPERATURE SENSOR

Code No. 41 FE
» Signai circuit is open or shorted.
X (Output voltage is too high or tco

&0 — @.@' low.} GL

Intake air temperature sensor circuit

)

SYSTEM INSPECTION

_ See page EF & EC-246. MT

SEF232
AT

THROTTLE POSITION SENSOR Honedk
Code No. 43 » Throttle position sensor circuit is T
open or shorted, i
— @é} {Qutput valtage is too high or too
A
[Throttle ition sensor circuit low. i
Red Green postt u > ow.) =D
' SYSTEM INSPECTION
SEFO79G See page EF & EC-248. EA
INJECTOR LEAK [oueik B
Gode No. 45
- % » Fuel leak from injector. BR
Red Green rusctor fea »| SYSTEM INSPECTION

O See page EF & EC-251. 8T

SEF080G
BF
A,
EL
()
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DISPLAY DIAGNOSTIC TROUBLE CODE

Code No. 55
—
Red Green

"

SEF984F

On-board Diagnostic System — Diagnostic Test
Mode HI (Self-diagnostic Results) (Cont’d)

MALFUNCTIONING CIRCUIT OR PARTS ECM SHOWS A

MALFUNCTION S1GNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

Y

Normal operation.

On-board Diagnostic System — Diagnostic Test
Mode IV (Switches ON/OFF diagnostic system)

In switches ON/OFF diagnosis system, ON/OFF operation of the
following switches can be detected continucusly.

(1)

(2).

Soft closed throttle position switch

Starter switch

Vehicle speed sensor

Soft closed throttle position switch & Starter switch

The switches ON/OFF status in mode IV is stored in ECM
memory. When either switch is turned from "“ON” to “OFF”
or "“OFF" to ""ON”, the red LED on ECM aliernately comes
on and goes off each time switching is performed.

Vehicle Speed Sensor

The switches ON/OFF status in mode IV is selected is
stored in ECM memory. The green LED on ECM remains off
when vehicle speed is 20 km/h (12 MPH) or below, and
comes ON at higher speeds.

EF & EC-186
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TROUBLE DIAGNOSES
On-board Diagnostic System — Diagnostic Test
Mode IV {Switches ON/OFF diagnostic system)
(Cont’d)

SELF-DIAGNOSTIC PROCEDURE

DIAGNQSIS START ‘ &l

!

T (o=
Turn ignition switch YON'". J Qﬁ\ (Y
l Vi

Turn diagnosiic test mode selector on ECM fully
clockwise.

After the inspection lamps have flashed 4 times,
turn diagnostic test mode selector fully counter-
clockwise. '

Flashing 4 times

l ﬁkﬁjﬁ ¥ EE
E
7‘ Make sure that a red inspeclion lamp goes “OFF". @

@)

- \_@
NIT
SEF451H Diagnostic Test Mode IV
L
Mak that a red in tion | “ON" AT
are sure a- a red inspection famp goes NG Check throttle position sensor A
when depressing accelerator pedal. L
circuit.
OK
@ \*o) * i
‘&W \,(\“‘ Make sure that a red inspection lamp goes "ON" NG )
Accelerator pedal during turning ignition switch “START"", »! Check starter signal circuit.
lis)
SEF298H lOK PD
Lift the front of the vehicle.
l FA
Drive vehicle {(in 2WD for 4WD models). Make sure Ry
that a green inspection lamp goes "ON” when NG R Check vehicle speed sensor
vehicle speed is 20 km/h (12 MPH) or faster. "] circuit.
lox _ BR
Turn ignition switch “OFF",
l 8T
Reinstall the ECM in place.
l‘ BF
DIAGNOSIS END
1A
CAUTION:
e For safely, do not drive rear wheels at higher speed than required.
_ EL
()4
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode V (Real-time diagnostic system)

In real-time diagnosis, if the following items are judged to be
working incorrectly, a maifunction will be indicated immedi-

ately.
e Camshaft position sensor (180° signal & 1° signal) output
signal

e Ignition signal
e Mass air flow sensor output signal

Consequently, this diagnosis very effectively determines
whether the above systems cause the malfunction, during driv-
ing test. Compared with on-board diagnostic system, real-time
diagnosis is very sensitive and can detect malfunctions
instantly. However, items regarded as malfunctions in this diag-
nosis are not stored in ECM memory.

SELF-DIAGNOSTIC PROCEDURE

DIAGNOSIS START

l %
x @1

Start engine.

Turn diagnostic test mode selector on ECM fully g y -
clockwise. é’ﬁ'
l Flashing 5 times
A 4

After the inspection lamps have flashed 5 times,
turn diagnostic test mode selector fully counter-
clockwise.

4%\%

Diagnostic Test Mode V

SEF288H

NG

A d

If flashing, count no. of flashes.

1 h 4
o Y : Make sure that inspection lamps are not flashing
)

for 5 min. when idling or racing.

lOK

SEF292H

Turn ignition switch “OFF"",

.

Reinstall the ECM in place.

¥

CAUTION:

DIAGNOSIS END

Y

Turn ignition switch “OFF"".

I

See decoding chart.

)

Perform real-time diagnosis
system inspection.

If malfunction part is found,
repair or replace it

In real-time diagnosis, pay attention to inspection lamp flashing. ECM displays the diagnostic trouble
code only once and does not memorize the inspection.

EF & EC-188



TROUBLE DIAGNOSES

DISPLAY DIAGNOSTIC TROUBLE CODE

CAMSHAFT POSITION SENSOR

On-board Diagnostic System — Diagnostic Test
Mode V (Real-time diagnostic system) (Cont’d)

MALFUNCTIONING CIRCUIT OR PARTS

Malfunction of camshaft position sensor
circuit

ECM SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

{Compare with On-board diag-
nostic system

— Diagnostic Test Mode L)

o The 1° or 180° signal is momentarily
missing, or, multiple, momentary
neoise signals enter.

I
—"

Unit: sec
RED LED 32 3.2 3.2
¢ ON —
|
O OFF —
° 1.61.6/1.6/1.6/16, |
SEF047FA
MASS AIR FLOW SENSOR
GREEN Unit: sec
LED 3.2 3.2 32
:T‘.';)j} ON ——|-|—
o OFF —
[ |we| | [16]|][[16

Makunction of mass air flow sensaor cir-
cuit

REAL-TIME DIAGNOSTIC
INSPECTION
See page EF & EC-190.

e Abnormal, momentary increase in
mags air flow sensor output signal

[
!

SEF048FA
IGNITION SIGNAL
Unit: sec
GREEN
LED 32 32 ] 3z |
4 ON \
O OFF — ITH 4
Wik [l ve ] 1[1.8]
Wo.z Woz Wo-z '
SEF049F A

Malfunction of ignition signal

REAL-TIME DIAGNOSTIC
INSPECTION
See page EF & EC-191.

e Signal from the primary ignition coil
momentarily drops off.

Y

EF & EC-189

REAL-TIME DIAGNOSTIC
INSPECTION
See page EF & EC-192.

MA

EM

LG

FE

CL

FA



TROUBLE DIAGNOSES

Camshaft Position Sensor

On-board Diagnostic System — Diagnostic Test
Mode V (Real-time diagnostic system) (Cont’d)
REAL-TIME DIAGNOSTIC INSPECTION

X: Available
- Not available

Check paris
heck i i
Check Check items G c Middle Sensor & ECM If malfunclhon,' perform
sequence conditions harness the following items.
connhectors actuator
connector
Tap harness connector or | During real-
1 component during real- time diagno- X X X Go to check item 2.
time diagnosis. sis
Check harness continuit Engine
2 i g X — — Go to check item 3.
at connector. stopped
Disconnect harness
tor, and then Engine
3 connecior, . g X — X Clean terminal surface.
check dust adhesion 1o stopped
harness connector.
Engine
4 Check pin terminal bend. g — — X Take out bend.
stopped
Reconnect harness con-
nector and then recheck Enging .
5 s X — — Replace terminal.
harness continuity at con- | stopped
nector.
f di i |
Tap harness connector or | During real- ! dlagnostlc. frouble
. . . codes are displayed dur-
6 component during real- time diagho- X X X , , . .
; . . . ing real-time diagnosis,
time diagnosis. sis )
replace terminal.

sensor

Camshaft position

Distributor

harness connector

SEF800JA

EF & EC-190
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TROUBLE DIAGNOSES

‘Mass Air Flow Sensor

On-board Diagnostic System — Diagnostic Test
Mode V (Real-time diagnostic system) (Cont’d)

X: Available
—: Not available

Check parts @l
k Check ECM ion, §
Chec Check items ec Middle Sensor & © I malfunc.tlon. parform
sequence conditions harness the following items.
connectors actuator
. ) connector LA
Tap harness connector or | During real-
1 component during real- time diagno- X X X Go to check item 2.
time diagnosis. sis EM
Check h tinui Engi
5 eck harness coniinuity ngine X . - Go to check item 3.
af connector. stopped
Disconnect harness LG
connector, and then Engine .
3 , X — X Clean terminal surface.
check dust adhesion to stopped
harness connector.
Engine
4 Check pin terminal bend. o — — X Take out bend.
. stopped
Reconnect harness con- EE
d then recheck {Engine
5 nector an o 9 X — — Replace terminal.
harness continuity at con- | stopped
nector. ClL
. If diagnostic trouble
Tap harness conneclor or | During real- .
: . - codes are displayed dur- _
6 component during real- time diagno- X X X | j . i MT
) ] ) , ing real-time diagnosis,
time diagnosis. sis .
repiace terminal.
AT
TF
PD
A
harness connactor R,
Mass air flow sensor
BR
ST
BF
HA
=]
SEF801. EL
DX

EF & EC-191
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TROUBLE DIAGNOSES

Ignition Signal

On-board Diagnostic System — Diagnostic Test
Mode V (Real-time diagnostic system) {Cont’d)

X: Available
—: Not available
Check parts
Check Check ECM If If i f
ee Check items c Middle Sensor & © malfunction, perform
sequence conditions harness the following items.
connectors actuator
cannector
Tap harness connector or | During real-
1 compeonent during real- time diagno- X X X Go to check item 2.
time diagnosis. 5is
Check harhess continuit Engine
2 e rhess continuity ann X — — Go to check item 3.
at conhector. stopped
Disconnect harness
h Engi
3 connector, and t .en ngine X — X Ciean terminal surface.
check dust adhesion to stopped
harness connector.
Engine
4 Check pin terminal bend. |- o' — — X Take out bend.
stopped
Reconnect harness con-
nector and then recheck |Engine R
5 o X — — Replace terminal.
harness continuity at con- | stopped
nector.
It di ic trouble
Tap harness connector or | During real- diagnosti }
: . - codes are displayed dur-
6 component during real- time diagno- X X X ) ! ) .
. : . . ing real-time diagnosis,
time diagnosis. sis )
replace terminal.

harness connector
. *

lgnition coil and
power transistor

SEFs02J

EF & EC-192
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TROUBLE DIAGNOSES [KAZ4E |

SEF28%H

SEF290H

Ben_d Break

SEF221H

#Perform ECM in-
put/output signal

inspection before
replacement.

BEF292H

Diagnostic Procedure
CAUTION:

1.

Before connecling or disconnecting the ECM harness con-
nector to or from any ECM, be sure to turn the ignition
swilch to the “OFF" position and disconnect the negative
baftery terminal in order nol to damage ECM as battery
voltage is applied to ECM even if ignition swilch is turned
off. Failure to do so may damage the ECM.

When performing ECM input/output signa! inspection,
remove connector protector to insert tester probe into con-
nector.

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

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 the ECM unit functions
properly or nol. (See page EF & EC-275.)

After performing this “Diagnostic Procedure”, perform
ECCS on-board diagnostic system and driving test.

EF & EC-193

i

EM

LG

AT

AT

TF

og
=1
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TROUBLE DIAGNOSES

Harness connector ’
tor solenoid valve ECM

NG
Solenoid valve
Vel
@ rd
OK
Circuit tester _Q
SEF150MA

Diagnostic Procedure (Cont’d)

7.

When measuring ECM controlled components supply volt-
age 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 transisior.

EF & EC-194
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TROUBLE DIAGNOSES

SEF1421
. -
-~ ¥ ¢
\ E}:
SEF1441

SEF284G

5

SEF14sl

Throttle position sensor ™
harness connector

SEF9484

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 fol-
lowing:

o Harness connectors for proper con-
nections

o Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,
pinches, and cuts

A

EM

LC

FE
\d No
DOES ENGINE START? »coTo H .
Yes cL
k 2
CHECK IGNITION TIMING. NG | Adjust ignition timing by T
Warm up engine sufficiently and check | turning camshaft position
ignition timing at idle using timing light. Sensor. AT
{Refer to page EF & EC-168.) &
Ignition timing: 10°+2° BTRC
OK TE
B v
CHECK IDLE ADJ. SCREW INITIAL SET | NG | Adjust engine speed by PO
RPM. " | turning idle adjusting
When disconnecting IACV-AAC valve SCrew. 5
harness connector, does engine speed FA
fall to 85050 rpm (A/T in "N posi-
tion)?
RA
OK
v BR
CHECK THROTTLE POSITION SENSOR  |[NG | 1. Adjust output voltage
IDLE POSITION. " by rotating throttle sen-
Measure output voltage of throttle posi- sor body. 8T
tion sensor using voltmeter, and check 2. Disconnect throttle
that it is approx. 0.4 to 0.8V. (Throttle position sensor harness
valve fully closed.) connector for a few BF
0K seconds arl1d then
reconnect .
3. Confirm that *'Closed HA
throttle position” stays
“ON”. Refer to page EF
& EC-282. EL
k J
{Go to ® on next page)
IDX

EF & EC-195
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TROUBLE DIAGNOSES

Basic Inspection (Cont’d)

®
-
AIC
CHECK SWITCH INPUT SIGNAL. NG | Repair or replace the
Remove ECM from front floor panel and malfunctioning switch or
¥ check the above swilches’ ON-OFF oper- its circuit.
ation using veltmeter at each ECM ter-
b minal.
SEF150I Switch Condition Voltage (V)
. IGN ON -
Start signal |GN START 0 —=9-12v
Engine
warmed up
Glosed throt- | SUMoeMY g ey voit-
o Idle position
tle position age — OV
— Depress
the accelera-
tor pedal.
A/C OFF —
. AIC ON Battery voli-
AIC signal (Engine run- |age — OV
ning}
Shift lever is
Neutral “N'"or "P”
{Parking) position —
position Except "N” 0~-8-7
switch and ""P”
positions
oK
¥
READ SELF-DIAGNOSTIC RESULTS. YGSL Go to the relevant inspec-

SEF15821

1. Set Diagnostic Test Mode Il {self-di-
agnostic results}. (Refer to page EF &

EC-181.)

2. Count the number of RED and GREEN

LED flashes and read out the diag-
nostic trouble codes.
3. Are the diagnostic trouble codes
being output?

lNo

INSPECTION END

EF & EC-196

tion procedure.
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TROUBLE DIAGNOSES

Alignment
mark

SEF975K
DISCONNECT
4
b
Oxygen N -
SENSOT \ :5
I S
oy 6
MEF382E
Throttle body
Throttle valve WMEF383E,
DISCONNECT
AN/
P AN
g3 w—
Cp IR “ g
—l L
LT vy
SEF307TG

\

“~

tnjector \

W~

@scuwsm

SEF958K

Diagnostic Procedure 1 — High Idling after

Warm-up

CHECK FAST IDLE CAM.
Does fast idle cam keep cam follower
lever released?

Yes | Check fast idle cam

adjustment. (See page EF
& EC-287.)

No

Y

CHECK INTAKE AIR LEAK.

1. Disconnect oxygen senscr harness
connectors.

2. After racing engine at 2,000 rpm
under no load for about 30 seconds,
does the engine speed drop?

Yes | Discover air leak location

No

Y

| and repair.

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothiy.

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

NG_ Repair throttie linkage or

lOK

INSPECTION END

"| sticking of throttle valve.

Diagnostic Procedure 2 — Hunting

CHECK OXYGEN SENSORS.
When disconnecting oxygen sensor har-
ness connectors, is the hunting fixed?

Yes | Gheck oxygen sensor.

No

Il

(See page EF & EC-242)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Goto Y .

l Yes

{Go to @& on next page.)

EF & EC-197
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FE

cL
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TROUBLE DIAGNOSES

SEF8T8.f

SEF300G

SEC547A

SEC547A

Injector —\

N

-

\\

@ﬁswnwm

SEF958K

Diagnostic Procedure 2 — Hunting (Cont’d)

®
CHECK SPARK PLUGS. NG‘ Repair or replace spark
Remove the spark plugs and check for | plug(s).
fouling, efc.
OK
B i
CHECK FOR INTAKE AIR LEAK. Ye“‘L Discover air leak location

When pinching blow-by hose (lowering
the biow-by air supply), does the engine
speed rise?

No

| and repair.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

lOK

INSPECTION END

Repair or replace.

Diagnostic Procedure 3 — Unstable Idle
(1]
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. "
OK
When disconneacting each injector har- No | Goto E .

ness connector one at a time, is there
any cytinder which does not produce a

momentary engine speed drop?

lYes

(Go to @ on next page.)

EF & EC-198
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TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable Idle (Cont’d)
®

Glic |

’ CHECK INJECTOR. No | Check injector(s) and cir-
1. Remove camshaft position sensor > cuit(s). @l
\ with distributor from engine. {Harness
connector should remain connected.)
"::,;// 2. Disconnect ignition coil harness con- A
T I Injector nector.
’ .I f 3. Turn ignition switch ON. (Do not start
SEF280G . EM
engine.)
EI 4. When rotating camshaft position sen-
Ignition wire sor shaft, does each injector make an e
operating sound?
lYes
E
CHECK IGNITION SPARK. NG_; Check ignition coil, power
“ 1. Disconnect ignition wire from rocker transistor unit and their
- Sparic plug cover. circuits. (See page EF & FE
4 i » 2. Connect a known good spark plug to EC-235.)
the ignition wire.
SEF2s2G 3. Place end of spark plug against a Cl.
suitable ground and crank engine.
4. Check for spark. T
OK
¥
CHECK SPARK PLUGS. NG | Repair or replace spark AT
Remave the spark plugs and check for " p'lug(s).
fouling, etc. TE
OK
SEF 156 V"@ . N PO
CHECK FUEL PRESSURE. NGk Check fuel pump and cir-
IF 1. Release fuel pressure to zero. (Refer 7| cuit.
to page EF & EC-286.) : =
2. Instal! fuel pressure gauge and check
fuel pressure.
At idie: H/@é
Approx. 226 kPa (2.3 kgfcm?, 33 psi)
OK
1. Set Diagnostic Test Mode 1 (oxygen NG‘ Replace oxygen sen-
sensor monitor). (See page EF & | sor(s).
SEF286G EC-180.) ST
2. Maintaining engine at 2,000 rpm
under no-load, check to make sure : BE
that RED LED on the ECM goes ON o
and OFF more than 5 times during 10
seconds. MA

lOK

Go to on next page.)
‘ EL

SEF1821 ﬂ "X

EF & EC-199

=
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

Blow-by
hose

SEF309G

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

. 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 risa?
| No
SEF300G
El A
CHECK IDLE ADJ. SCREW CLOGGING. |No | Check for JAGV-AAC valve
‘[fl 1. Disconnect throttle position sensor | clogging or throtile vaive
ll harness connector. clogging.
2. Can you set engine speed at 75050
rpm (A/T in “N’’ position} by turning
idle adjusting screw?
O
F= Yes
=77 N = ‘,
IACV- AAC valve
=5 /) . ' \trseae| | CHECK COMPRESSION PRESSURE. NG [ Check pistons, piston
e Check compression pressure. g rings, valves, valve seals
m Slandard: kPa (kg/cm®, psi)/300 rpm and cylinder head gas-
1,196 (12.2, 173} kets.
Minimum: kPa (kg/cm?, psi)/300 rpm
883 (9.0, 128}
COMPR ESSION Difference between each cylinder:
kPa (kg/icm?, psi){300 rpm
PRESSURE AR
oK
Y
CHECK ECM HARNESS CONNECTOR. NG

Y

OK
\d

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

lTrouble is not fixed.

TRY A KNOWN GOOD ECM™.

k4

INSPECTION END

Repair or replace.

*: ECM may be the cause cof a problem, but this is rarely the case.

EF & EC-200



TROUBLE DIAGNOSES

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

1§
CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. o
{Refer to EL section.)
OK
CHECK FUEL PRESSURE. No | Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. 7| cuit. (See page EF &
2. When cranking the engine, is there EC-260.}
any pressure on the fuel feed hose?
Yes
¥
CHECK FAST IDEE CAM. No . | Check fast idle cam
When the engine is cold, does fast idle " adjustment. {See page
cam keep cam follower lever in posi- EF & EC-287)
tion?
Yes
m 4
CHECK IACV-AAC VALVE. YESL Check |IACV-AAC valve
When pressing accelerator pedal fully, | and circuit. (See page EF
can you start the engine? & EC-265.)
No
CHECK INJECTOR. No | Check injector(s) and cir-

1. Remove camshaft position sensor
with distributor from engine. (Harness
connector should remain connected.)

2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON. {Do not start
engine.}

4. When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

SEFasn
To pressure regulator
Pinching
-
Fuel filter
SEF960K
Fast idle Roller
cam |
Cam '1
follower |
lever l, !
( !
I 1
Throttle
valve
SEF044H
N A
by K@
RS
)
[
[\
SEF382
B
é ‘
—7%
- //I -
s injector
’, ” '
! . SEFZB0G

l Yes

(Go to &) on next page.)

EF & EC-201

cuit(s).
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TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

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

(Cont’d)
&

a l

SEF1586§

CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from rocker " | transistor unit and their
cover. circuits. (See page EF &
2. Connect a known good spark plug to EC-235.)
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
OK
¥
CHECK SPARK PLUGS. NG_‘ Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, etc.
oK
¥
CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector.
lOK
CHECK ECM POWER SUPPLY AND NG

GROUND CIRCUIT.
Refer to page EF & EC-222.

oK
A4

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

Trouble is not fixed.
r

TRY A KNOWN GOOD ECM".

L

INSPECTION END

To pressure regulator

Pinching

Fuel filter

SEF960K

\d

Repair or replace.

*' EGM may be the cause of a problem, but this is rarely the case.

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

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

No

¢Yes

{Go to @ on next page.)

EF & EC-202

™ cuit. (See page EF &

Check fuel pump and cir-

EC-260.)
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TROUBLE DIAGNOSES

Diagnostic Procedure 5 — Hard to Start or

Impossible to Start when the Engine is Hot
| DISCONMECT (cont!d) @
CHECK FUEL VAPOR. YesL Check fuel properties. Gl
1. Disconnect fue! pressure regulator "
Prassure vacuum hose and plug hose. M2
regulator 2. Can you start engine?
No
SEFODIL v EM
CHECK INJECTOR. No . | Check injector(s) and cir-
1. Remove camshaft position sensor | cuit(s). L
with distributor from engine. (Harness G
connector should remain connected.)
d 2. Disconnect ignition coil harness con-
nector.
3. Turn ignition switch ON. (Do not start
S engine.} EE
‘,/)/ 4. When rotating camshaft position sen- )
R4 / ! Injector sor shaft, does each injector make an
LA SEF2506G operating sound? cL
ﬂ Yes
EI A
Ignition wire AT
CHECK IGNITION SPARK. NG_ Check ignition coil, power T
1. Disconnect ignition wire from rocker " | transistor unit and cir-
cover. cuits. {See page EF & AT
2. Connect a known geod spark piug to EC-235.)
the ignition wire.
.._\ Spark plug 3. Place end of spark plug against a TE
suitable ground and crank engine.
v i » 4. Check for spark.
SEF262G lOK PD
CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam- " EA
age or poor connection of ECM harness
connector.
2y
oK RA&
h 4
CHECK ECM POWER SUPPLY AND NG_ Repair or replace.
GROUND CIRCUIT. g BR
Refer to page EF & EGC-222.
OK
1 8T
Disconnect and remove harness connec-
tors in the circuit, then retest.
, - BF
Trouble is not fixed.
Y
TRY A KNOWN GOOD ECM* HA
]
Y
INSPECTION END -
EL
*: ECM may be the cause of a probfem, but this is rarely the case.
IoX

EF & EC-203
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 -— Hard to Start or
Impossible to Start under Normal Conditions

CHECK BATTERY AND STARTER.
Gheck battery and starter gperation.
{Refer to EL section.)

NG

hd

OK

v

Repair or replace.

CHECK FUEL PRESSURE.

1. Pinch fuel feed hose with fingers.

2. When cranking the engine, is there
any pressure on the fuel feed hose?

h J

Yes

v

Check fuel pump and cir-
cuit. (See page EF &
EC-260.)

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedal fully,

can you start the engine?

Yes

\d

e

=

g
e

SEF280|
To pressure regulator
Pinching
Fuel filter
SEF960K
A

SEF382|

Injector

SEF280G

No

Check injector(s) for leak-
age.

CHECK INJECTOR.

1. Remove camshaft position sensor
with distributor from engine. (Harness
connector should remain connected.)

2. Disconnect ignition coil harness con-
nector. )

3. Turn ignition switch ON. (Do not start
engine.)

4, When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

No

Yes

Y

Check injectors and cir-
cuits.

Ignition wire

Spark plug

SEF282G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

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

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

NG

Y

4. Check for spark.
lOK

{Go to @& on next page.)

EF & EC-204

Check ignition cail, power
transistor unit and cir-
cuits. {See page EF &
EC-235.)
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TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 6 — Hard to Start or
Impossible to Start under Normal Conditions

SECSH4TA

(Cont’d)
S l NG Gl
CHECK SPARK PLUGS. . .1 Repair or replace spark
Remove the spark plugs and check for | plugls).
fouling, etc.
QK MA
l NG
CHECK EGR VALVE. -+ Repair or replace. vy
Check EGR valve for sticking. EM
§OK NG
CHECK ECM HARNESS CONNECTOR. ”| Repair or replace. LG
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.
yOK NG

CHECK ECM POWER SUPPLY AND

| Repair or replace.

| DISCONNECT
Pressure
regulator
SEFOD1L
i ;
Canister purge fine '
SEF002L

GROUND CIRCUIT. FE
Refer to page EF & EC-222,
OK
' 6L
Disconnect and remove harness connec-
tors in the circuit, then retest.
*Troub!e is not fixed. MT
TRY A KNOWN GOOD ECM*,
'L &T
INSPEGTION END
. TE
*» ECM may be the cause of a problem, but this is rarely the case.
PD
Diagnostic Procedure 7 — Hesitation when the
Engine is Hot FA
Yes =
> X RA
CHECK FUEL VAPOR. Check fuel properlies.
1. Disconnect fuel pressure regulator
vacuum hose and plug hose.
2. Perform cruise test. BR
3. Does the hesitation disappear?
No _
y ST
CHECK CANISTER PURGE. Y@ [ Gheck purge and vacuum
1. Disconnect canister purge line hose 7| lines.
and plug hose. o
2. Perform cruise test. BF
3. Does the hesitation disappear?
*No
HA
INSPECTION END
EL
([EP

EF & EC-205




TROUBLE DIAGNOSES

SEF1561

SEF3008G

SEF1561

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold
1]

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

CHECK SPARK PLUGS. NG | Repair or replace spark
Remove spark plugs and check for " plug(s).
fouling, etc. -
lOK
CHECK FOR INTAKE AIR LEAK. Yes_‘ Discover air leak location

No

A4

| and repair.

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

Replace mass air flow

| sensor.

Trouble is not fixed.
\d

CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,

remove them.

INSPECTION END

Diagnostic Procedure 9 — Hesitation under

Normal Condilions
1

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

NG

OK

Y

Repair or replace spark
plug(s).

SEF1521

CHECK OXYGEN SENSOR.

1. Set Diagnostic Test Mode | (oxygen
sensor moniior). (See page EF &
EC-180.)

2. Maintaining engine at 2,000 rpm
under no load, check that RED LED gn
the ECM goes CN and OFF more than
5 times during 10 seconds.

Yes
-

lNo

(Go to & on nexl page.)

EF & EC-206

7| sor(s).

Replace oxygen sen-
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TROUBLE DIAGNOSES

Diagnostic Procedure 9 — Hesitation under
Normal Conditions (Cont’d)
Canister purge lme ®

l
CHECK CANISTER PURGE. YeS‘ Check purge and vacuum Gl
1. Disconnect canister purge line hose 7| lines.

and plug hose.
2. Perform cruise test. LA,
3. Does the hesitation disappear?

N
SEF002L ° EM
E’ Y
|EI CHECK FOR INTAKE AIR LEAK. YeS_ Discover air leak location -
When pinching blow-by hose (lowering | and repair. 1G
Blow-by the blow-by air supply), does the engine
hose A
. speed rise”
'J lNo ‘
INSPECTION END
N =E
SEF300G GL
[1] Diagnostic Procedure 10 — Engine Stalls when
m Turning MT
F FUEL
=~ CHECK FUEL LEVEL. NG | Fill fuel tank with fuel. AT
— Check to see that there is enough fuet in "
- tank. : TE
Ef OK
SEF386 Y .P@
| PERFORM POWER BALANCE TEST. No | Goto .
When disconnecting each injector har- "
ness connecter one at a time, is there =)
A NISCONNECT . .
iy Eé} any cylinder which does nol produce a
1njector—\ \\'."' momentary engine speed drop?
N Yes RA
CHECK INJECTCR. No | Gheck injector(s) and cir- ER
1. Remove ¢amshaft position sensor " | cuit(s).
with distributor from engine. (Harness
SEF95EK connector should remain connected.} 8T
2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON. (Do not start BF
engine.)

4. When rotating camshaft position sen-

4 sor shaft, does each injector make an Ha
K operaiing sound?
iYes EL
-’///I - {Go to @& on next page.)
/ F Injector
‘ [
L SEF280G : 54

EF & EC-207 | 379



TROUBLE DIAGNOSES

Ignition wire
Spark plug
»
SEF282G)
Fuel pressure gauge
SEF286G

Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)
®

n l

r“('EHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

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.

NG

OK

Y

Check ignition coil, power
transistor unit and cir-
cuits. (See page EF &
EC-235)

?HECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-286.)
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kg/cm?, 33 psi)

NG

Y

LOK

Y

Check fuel pressure regu-
lator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

lOK

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222.

NG

OK

Y

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

Trouble is not fixed.
A 4

TRY A KNOWN GOOD ECM*.

!

INSPECTION END

Repair ar replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-208
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TROUBLE DIAGNOSES

[

| DISCONNECT
Pressure
regulator

SEF001L

the Engine is Hot

Diagnosiic Procedure 11 — Engine Stalls when

?—
\\ DISCONRECT
Injector-\ / \¢ Eé}
™

SEF958K

%

"
- ’/':/ I Injector
‘ }

L

SEFZ80G

1. Remove camshaft position sensor
with distributor from engine. (Harness
connector should remain connected)

2. Disconnect ignition harness connec-
tor.

3. Turn ignition switch ON. (Do not start
engine.)

4, When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

CHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator "
vacuum hose and plug hose.
2. Perform cruise test.
3. Does the engine stall disappear?
No
v
PERFORM POWER BALANCE TEST. No | Goto ;
When disconnecting each injector har- "
ness connector cne at a time, is there
any cylinder which does not produce a
momentary engine speed drop?
Yes
CHECK INJECTOR. No

. Check injector(s) and cir-

Yes

[4]

Ignitich wire

Spark plug

SEF2826

| cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover. .

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

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

NG

R Check ignition coil, power

4. Check for spark.
lOK

(Go to B on next page.)

EF & EC-209

7| transistor unit and their
circuits. (See page EF &
EC-235.)

A

EM

LC

FE

(@)
=

T
i
7

N
B

BF

A
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TROUBLE DIAGNOSES

Fuel pressure gauge

SEF286G

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont’d)
®

CHECK FUEL PRESSURE.
1. Release fuei pressure to zero. (Refer
to page EF & EC-286.)
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after Ignition is turned
OFF to ON:
Approx. 294 kPa (3.0 kg/iem?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kg/cm?, 33 psi)

NG

. | Check fuel pressure regu-

lOK

" tator diaphragm.

GROUND CIRCUIT.
Refer to page EF & EC-222

CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector.
iOK
CHECK ECM POWER SUPPLY AND NG

OK
Y

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

Trouble is not fixed.
Y

TRY A KNOWN GOOD ECM"*.

A d

INSPECTION END

Fast idle

SEF044H

Repair or replace.

* EGM may be the cause of a problem, but this is rarely the case.

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
1§

CHECK FAST IDLE CAM.
When the engine is cold, does fast idle
cam keep follower lever in position?

No

. Check fast idle cam

| adjustment. (See page EF

& EC-.287)

J’Yes

(Go to ® on next page.)

EF & EC-210
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TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when

&

S5

SEF3821

®

the Engine is Cold (Cont'd)

CHECK IACV-AAC VALVE.

When the engine is cold, can you start
the engine when pressing accelerator
pedal fulty?

Yes
=

Check IACV-AAC valve

No

) @ﬁémw

—

fnjemor\ \

SEFYSEK

B

"| and circuits. {See page EF
& EC-265.)

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

NG

Goto @ .

K

CHECK INJECTOR.

1. Remove camshaft position sensor

Injector

SEF280G

with distributor from engine. (Harness
connector should remain cannected.)

2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON. (Do not start
engine.)

4. When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

NG

Check injector{s) and cir-

OK

Ignition wire

Spark plug

SEF282G

=
i

| cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known good spark plug o
the ignition coil assembly.

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

4. Check for spark.

NG

Check ignition coil, power

OK

0]

SEF1561

E A4

”| transister unit and cir-
cuits. (See page EF &
EC-235.)

CHECK SPARK PLUGS.
Remaove the spark plugs and check for

NG

N Repair or replace spark

fouling, eic.
lOK

{Go to ® on next page.)

EF & EC-211

plug(s).

LC




TROUBLE DIAGNOSES

Fuel pressure gauge’

SEF286G

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)

Ly
l
CHECK FUEL PRESSURE. NGk Check fugl pressure regu-

1. Release fuel pressure to zero. (Refer
to page EF & EC-286.)
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition swilch is
turned OFF to ON:
Approx. 294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kgfcm?, 33 psi)

J,OK

" 1ator diaphragm.

NG

CHECK ECM HARNESS CONNECTOR. >

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

oK

Repair or replace.

CHECK ECM POWER SUPPLY AND NG

GROUND CIRCUIT.
Refer to page EF & EC-222.

JoK

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

l,TroubIe is not fixed.

TRY A KNOWN GOOD ECM".

!

INSPECTION END

3

2w,
1;"!5_--#,
o

’I

4

-
):: 5
6

Repair or replace.

*: ECM may be the cause of a pr.oblem, but this is rarely the case.

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily

=
SEF1461
\\ DISCONNECT
_ X &)
Injector—\ \

SEF958K

1]
CHECK IACV-AAC VALVE. No | Check IACV-AAC valve
When disconnecting IACV-AAC valve and circuit. (See page EF
harness connector, does the engine & EC-265.)
speed drop?
Yes
PERFORM POWER BALANCE TEST. Ne | Go to .

When disconnecting each injector har-
ness connector one at a lime, is there
any cylinder which does not produce a
momentary engine speed drop?

lYes

(Go to @ on next page.)

EF & EC-212

hd
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TROUBLE DIAGNOSES

i

e ——

Diagnostic Procedure 13 — Engine Sta‘lls_when
Stepping on the Accelerator Momentarily

(Cont’'d) ®

l

CHECK INJECTOR.

1. Remove camshaft position sensor
with distributor from engine. {Harness
connector should remain connected.)

2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON, (Do not start
engine.}

4, When rotating camshaft pesition sen-
sor shaft, does each injector make an

No

Check injector({s) and

operating sound?
lves

their cireuit(s).

-~
s
Fd / ' Injector
’ 'I I
! SEF280G
Ignition wire
b Y
- Spark plug
SEF282G
Fusl pressure gauge
SEF288G

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

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

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

NG

Check ignition coil, power

4. Check for spark.
OK

Y

transistor unit and their
circuits. {See page EF &
EC-235.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-286.)
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition swiltch is
turned OFF {o ON:
Approx. 294 kPa (3.0 kg/cm?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kg/em?, 33 psl)

NG

Check fuel pressure regu-

lOK

A4

lator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector,

NG

Repair or replace.

OK
L

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222.

NG

Repair or replace.

lOK

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

lTroubIe is not fixed.

TRY A KNOWN GOOD ECM~.

Y

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-213

MA

EM

LC

BIR
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TROUBLE DIAGNOSES

3
2,08
15, .‘Y_'j
== k
[He 6

SEF146l

AAC valve
MEF385E

| < €&
Injector—\ \
SEFg58K
é ’
q—_.-
’/
V4 / ' Injector
, ', l
! SEF280G
Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

CHECK IACV-AAC VALVE.

When disconnecting IACV-AAC valve
harness connector, does the engine
speed drop?

No | GCheck IACV-AAG valve

Yes

and circuit, (See page EF
& EG-265.)

CHECK IDLE ADJ. SCREW CLOGGING.

1. Disconnect [ACV-AAC valve harness
connector.

2. Can you set engine speed at 650+ 50
rpm {A/T in “N" position) by turning -
idie adjusting screw?

Check for IACV-AAC valve

Yes

Y

clogging or throttle body
clogging.

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

No

Goloﬂ.

A4

Yes

Y

CHECK INJECTOR.

1. Remove camshaft position sensor
with distributor from engine. (Harness
connector should remain connected.)

2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON. {Do not start
engine.)

4, When rotating camshaft position sen-
sor shaft, does each injector make an
operating sound?

Ne | Check injector(s) and cir-

Yes

Y

| euitfs).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover,

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

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

NG | Check ignition coil, power

4. Check for spark.
lOK

{Go to (B on next page.)

EF & EC-214

transistor unit and cir-
cuits. {See page EF &
EC-235.)
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TROUBLE DIAGNOSES

E Fuel pressure gauge

SEF286G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
®

SEF162

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
{o page EF & EC-286.)

2. Install fuel pressure gauge and check
fuel pressure, ’

A few seconds after ignition switch is

turned OFF to ON: .
Approx. 294 kPa (3.0 kg/fem?, 43 psl)
At idle:

NG

Check fuel pressure regu-

Approx. 226 kPa (2.3 kg/cm?, 33 psi)
oK '

hd

"1 lator diaphragm.

CHECK OXYGEN SENSOR.

1. Set Diagnostic Test Mode | (oxygen
sensor monitor). (See page EF &
EC-180.)

2. Maintaining engine at 2,000 rpm
under no load, check that RED LED on
the ECM goes ON and OFF more than
5 times during 10 seconds.

NG

Replace oxygen sensor.

OK

Y

CHECK ECM HARNESS CCNNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

Repair or replace.

vy

OK
Y

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222.

NG

Repair or replace.

Y

lOK

Disconnect and remove harness connec-
tors in the circuit, then retest,

lTrouble is not fixed.

TRY A KNOWN GOOD ECM".

Y

INSPECTION END

* ECM may be the cause of a problem, but this is rarely the case.

EF & EC-215
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TROUBLE DIAGNOSES

S @smwec‘r
; €

S

Injector —\ "~
N

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed

PERFORM POWER BALANCE TEST.
When disconnecting each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
mormentary engine speed drop?

No |Goto B .

L

Spark plug

SEF282G

Yes
SEF958K
v
IE . CHECK INJECTOR. Na . | Check injector(s) and cir-
1. Remove camshaft position sensor 7] cuit(s).
with distributor from engine. (Harness
W{ connectar should remain connected.)
2. Disconnect ignition coil harness con-
K nector.
3. Turn ignition switch ON. (Do not start
_:;—/;/ engine.) ' -
R / l Injector 4. When rotating camshf'aflt position sen-
; ! sor shaft, does each injector make an
SEF289C operating sound?
Yes
Ignition wire

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

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.

NG | Check ignition coit, power

Y

Fuel pressure gauge’

SEF286G

n lm(

transistor unit and cir-
cuits. (See page EF &
EC-235.)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
to page EF & EC-286.)

2. Install fuel pressure gauge and check
fuel pressure.
A few seconds afler ignition switch is
turned OFF to ON:

Approx. 294 kPa (3.0 kg/cm?, 43 psi)

At idle:

Approx. 235 kPa (2.4 kg/icm?, 34 psi)

SEF300G

NG | Check fuel pump, circuit

Yy

oK

and fuel pressure regula-
tor.

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering
the biow-by air supply}, does the engine

Yes | Discover air leak location

speed rise?
l No

{Go to @& on next page.)

EF & EC-216

and repair,
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TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed
(Cont’d)

@ .
l .
CHECK ECM HARNESS CONNECTOR. |NG | Repair or replace.
Check the ECM pin terminals for dam-

Y

age or poor connection of ECM harness A
connector. )
oK ER
¥
CHECK ECM POWER SUPPLY AND Yes | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-222.

No

LC

L4

Disconnect and remove harness connec-
tors in the circuit, then retest. EE

lTroubIe is not fixed.

TRY A KNOWN GOOD ECM". CL
d M7

INSPECTION END
*: ECM may be the cause of a problem, but this is rarely the case. AT
TF
PD

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy FA
RA&
CHECK BATTERY AND ALTERNATOR. |NG | Repair or replace.
Check battery and alternator condition. "
{Refer to EL section.) . BR
OK
L 4
SEFagsl ST
PERFORM POWER BALANCE TEST. No |Goto [ .
When disconnecting each injector har- "
ness connactor ong at a time, is there BF
DISCONNECT
G@ any cylinder which does not produce a
Injector\ . \\" momentary engine speed drop?
N lYes HA
(Go to & on next page.) .
EL
SEF958K DX

EF & EC-217 .



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

T

the Electrical Load is Heavy (Cont’d)

CHECK INJECTOR.

1. Remove camshaft position sensor
with distributor from engine. (Harness
connector should remain connected.)

Spark plug

SEF282G

-y
- //I " 2. Disconnect ignition coil harness con-
R | Injector nector.
o seFesoa] | 3 Turn ignition switch ON. (Do not start
engine.)
|E-l 4. When rotating camshaft position sen-
» . sor shaft, does each injector make an
Ignition wire operating sound?

No

.| Check injector(s) and cir-

l Yes
4]

cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from rocker
cover.

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.

Fuel pressure gauge

SEF286G

NG

Check ignition coil, power

Y

OK

transistor unit and cir-
cuits. (See page EF &
EC-235.)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
o page EF & EC-286))

2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition swiich is
turned OFF to ON:

Approx. 294 kPa (3.0 kg/cm?, 43 psi)

At idle:

Approx. 226 kPa (2.3 kg/fcm?, 33 psi)

NG

Check fuel pressure regu-

Y

lox

lator diaphragm.

CHECK ECM HARNESS CONNECTOR.
Check the ECM pin terminals for dam-
age or poor connection of ECM harness
connector.

NG

Repair or replace.

OK

\d

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222,

NG

| Repair or replace.

OK

\d

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

Trouble is not fixed.
: 4

TRY A KNOWN GOOD ECM".

k4

INSPECTION END

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-218

390



TROUBLE DIAGNOSES

Fuel pressure gauge

SEF286G

SEF300G

Diagnostic Procedure 17 — Lack of Power and

Stumble
1 |

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-286.)
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition switch Is
turned OFF to ON:
Approx. 294 kPa (3.0 kglcm?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kgicm?, 33 psi)

NG

OK

.

. | Gheck fuel pressure regu-
| latar diaphragm.

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

Yes
.

SEF300G

No
Y

INSPECTION END

Discover air leak location

" | and repair.

Diagnostic Procedure 18 — Knock

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
rpm rise?

Yes
|-

EGR valve

No

v

Discover air leak location

| and repair.

| CHECK EGR OPERATION.

1. Apply vacuum directly to the EGR
valve using a handy vacuum pump.

2. Check to see that the engine runs

rough or dies.

No

SEF152M

lYes

{Go to & on next page.)

EF & EC-219

N Check EGR valve for

sticking.

T

AT

RA

BR

ST

BF

HA

EL
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TROUBLE DIAGNOSES

SEF003L

Diagnostic Procedure 18 — Knock (Cont’d)

I

CHECK EGRC-SOLENOID VALVE.

1. Disconnect EGRC-solenoid valve har-
ness connector.

2. Supply EGRC-solenoid valve termi-
nals with battery current and check
operating sound.

NG

SEF156I

OK

4] '

Check solenoid valve and
circuit.

CHECK YACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor connection.

a) Vacuum hose between EGR valve
and EGR control solenoid valve.

b) Vacuum hose between EGRC-sole-
noid valve and throttle body port.

c) Vacuum hose between EGRC-sole-
noid valve and air duct.

NG

v OK

Repair or replace.

CHECK FOR Ol LEAK TO COMBUS-
TION CHAMBER.
Remove spark plugs and check for foul-

Yes

Check pistons, piston
rings, valves, valve seats,
valve oil seal, engine cil
level, etc.

ing with oil.
‘No

INSPECTION END

SEF152!

Diagnostic Procedure 19 — Surge

CHECK OXYGEN SENSOR.

1. Set Diagnostic Test Mode | {oxygen
sensor monitor). (See page EF &
EC-180.)

2. Maintaining engine at 2,000 rpm
under no load, check that RED LED on
the ECM goes ON and OFF rmore than
5 times during 10 seconds.

NG

B

CK

A 4

| sor(s).

Replace oxygen sen-

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

SECS4TA

,LOK

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

ﬁrouble is not fixed.

TRY A KNOWN GQOD ECM*.

4 OK

INSPECTION END

Repair or replace.

*: ECM may be the cause of a problem, but this is rarely the case.

EF & EC-220
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TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through the
Intake

CHECK SPARK PLUGS. NG | Repair or replace spark

Remove the spark plugs and check for 7| plug(s).

fouling, etc.

CK
SEF1561 il

CHECK INTAKE AIR LEAK. YBSL Discover air leak location

Blow-by

I hose

\/

|

SEF300G

When pinching blow-by hose (lowering
the blow-by air supply), does the engine
speed rise?

No

CHECK FOR INTAKE VALVE DEPOQSITS.
It there are deposits on intake valves,
remove them.

Y

INSPECTION END

| and repair.

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE COOLANT TEMPERA-
TURE SENSOR.

Check engine coolant temperature sen-
sor and its circuit. {(See page EF &
EC-231)

{NG

A4

Replace or repair.

OK

Y

INSPECTION END

EF & EC-221
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TROUBLE DIAGNOSES

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

l | IGNITION SWITCH
. DFE[ACCION T 5T

ECHM (ECCS
CONTROL i= amn % 8 8 ?
KODULE) g E < ]
[415[5]
@ | ¥ 2 3

] ENEINE | | ENGINE
L GROUND | | GROUND @
Y
1l o 2
£ 1072— B/P 33
it {95 —Bw 8o
ol 116—B/P i B-F
ﬂﬂ" ]
B JOINT

’I,‘ R CONNESTOR-A
I
<]
i &—LAR

b—BA" 3w
| ] 13— B4R BW

<

mpmn @
NN N
EELE b
Ealll\ll\llll—J
|
Errmrmms

(Main harness)

[TDEATTT ]

<
H
[
[
[
[
[
]

— L

w
o
|
w
LR
w
/W

)
EF:HR:EI] E}}— w —

FUSIBLE LINK

o e

HERERREE
&Sl DO TR T

9

Cy
M BATTERY

BICIE]F) BoOY D T

7
9
lRERE

MEF388E

Harness layout

Under the front passenger's seat Right side of engine compartment —
ECM (ECCS control moduke T
( ] / ECCS reiay/Q
/ ’ / Front
‘ Front
MEF457F MEF458F

EF & EC-222 a0



TROUBLE DIAGNOSES

__Ecn__ [0 CONNECTOR] %

35-47-109

=
|
B O
&
-SEF334M

CONNECT

&

]

i EGM%NNEBTOR[] @

6+ 13 -107-108-1186
w ———— BISCONNECT

(&

SEF335M

I;' MSCORNECT W DISCONNELT
HS. &) TS, ES:)

[T_Ecn_ jo| connector]|

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

v

CHECK POWER SUPPLY.
1) Turn ignition switch “ON".
2} Check voltage between ECM termi-

nals 89, @9, and ground.
Voltage: Battery voltage

OK

NG

¥

.| CHECK GROUND CIR-

CUIT.

1} Turn ignition switch
“OFF".

2) Disconnect ECM har-
ness connector.

3) Check harness conti-
nuity between ECM
terminais (&, @@,

@D, @, A and
engine ground.
Continuity should
exist.

If NG, check the fol-

lowing.

e Joint connector-A

® Harness continuity
between ECM and
engine ground

If NG, repair harness

or conneclors.

OK

¥

Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector,

32479109
[
(& '
SEF238M
@ 3 .Tﬁ DISCONNEGT
12 TS.
6 0
(%

SEFB50.

CHECK HARNESS CONTINUITY

BETWEEN ECCS RELAY AND ECM

1) Turn ignition switch “OFF”.

2} Disconnect ECM harness connector.

3) Disconnect ECCS relay.

4} Check harness continuity between
ECM terminals 6§, @, and
terminal (8.

Continuity should exlst,

NG

Y

OK

E Y

Check the following.

e Joint connector-A

# Harness continuity
between ECM and
ECCS relay

If NG, repair harness or

connectors.

DISCONNELT

e Tﬁnuunscrun}] ﬁ's E@

39 - 48
—

- -

(&)

SEF33TM

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
1) Check voltage between terminals

@, (3 and ground.
Voltage: Ballery voilage

NG

Yy

lox

®

EF & EC-223

Check the following.

e "'BR’’ fusible link

e Harness continuity
between ECCS relay
and battery

If NG, repair harness or

connectors.

EM

LG

FE

CL

T

AT

TF

PD

FA

8T

BF

395



TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’'d)

. ®
I';_[i DISCONNECT led ey
HS. T18.
73]
ECH CONNECTOR 2
2 GHECK GROUND GIRCUIT. NG | Check the following.
1} Check harness continuity between "1 @ Joint connector-A
ECM terminals @, and engine _
ground. e Harness continuity
™ Q] :
(ﬁ@) Continuity should exist. between ECM and
= oK engine ground
SEF338M If NG, repair harness or
connectors.
inin
ECM CONNECTOR %
| 6 st
DISCONNECT v
- E{:D CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between "| nectors.
@ O ECM terminal (@ and terminal (@ .
Continuity should exist.
=] 2
t@ N OK
() 1
SEF338M ¥
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch "ON". "| ® Joint connector-A
2) Check voltage between ECM terminal
@) and ground. e Harness continuity
Voltage: Battery voltage between ignition switch
OK and ECM_
If NG, repair harness or
connectors.
hd
NG

CHECK COMPONENT

(ECCS relay).
Refer to “‘Electrical Components
Ingpection’. (See page EF & EC-280.)

OK

L

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

Trouble is not fixed.-

Y

Check ECM pin terminais for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-224

\ 4

Replace ECCS relay.
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TROUBLE DIAGNOSES

Diagnostic Procedure 23
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

@l
g8 l
CONTROL
HMODULE) . ﬁ E m‘:ﬂﬁ,‘\_
ENéiNE
GROUND
Ex
B
{Main harness? :j:
Le
B

A
GXB
[ p— ; »: — . FE
L s
{ 1 % 5 CL
j s z N g
353 =3 23 r!m%
oyl T
B]CRed @]
BATTERY
EGCS = AT
CAMSHAFT RELAY
FOSITION
SENSOR
TF
SEF472M
Harness layout BD
Under the front passenger's seat Valve rocker cover
ECM (ECCS contral module) v ;;
FA
/ Front
RA
, LY/ |
/&0 o) BR
f"‘\
~ 7 N
Front .) Camshaft position sensor
harness connector /
MEF457F MEF460F ST
Engine gfo‘md/ Fuel pressure regulator
> 2 BF
Valve 4 .
rocker/ HA,
cover
/ / EL
L
MEF459F DX

EF & EC-225 397



TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont'd)

= K3

9 ©

1)

SEF076J

B

(&)

- Zo) DISCONNECT
&

DISGONNEET

&

Q!

e o

SEFQ7TJ
=5 DISCORKECT
{___EcM_|o] coNnEcToR]| =
22-30  21-40 T T~
@ Nandf cld/
HS.

)

SEF340M

INSPECTION START

r

CHECK POWER SUPPLY. NG | Check the following.

1) Disconnect camshaft position sensor "1 @ Joint connector-A
harness connector.

2) Turn ignition swilch “ON". e Harness continuity

3) Check voltage between terminal between camshaft posi-
and ground. tion sensor and ECCS
Voltage: Battery voltage relay

OK f NG, repair harness or
conneciors.
E ¥

CHECK GROUND CIRCUIT. NG. | Check the following.

1) Turn ignition switch “OFF". "| » Joint connector-A

2) Loosen and retighten ground screw.

3) Check harness continuity between e Harness continuity
terminal (@ and engine ground. hetween camshaft posi-
Continulty should exist. tion sensor and engine

ground
oK If NG, repair harness or
connectors.
h

CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-

1} Disconnect ECM harness connector. "| nectors.

2) Check harness coniinuity between
terminal © and ECM terminals &9,

@ (1° signal), terminal (@ and ECM
terminals €2, 80 (180° signal).
Continuity should exist.
OK
b J
CHECK COMPONENT NG~ Replace camshait posi-

(Camshaft position sensor).
Refer to "'Electrical Components
fnspection’.

(See page EF & EC-280.)

OK

A

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-226

tion sensor.
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TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

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

'FINAL CHECK
Gl
A 4
1) Erase the diagnostic test mode |l NGL Recheck ECM pin termi-
(Self-diagnostic results) memory. "] nals for damage or the WA
(Refer to EF & EC-182) connection of ECM har-
| 2) Perform driving test. ness connector, !
3) Perform the diagnostic test mode Il EM
(Sei-diagnostic results) again.
(Refer to EF & EC-182))
LT
OK
h 4
INSPECTION END

cL

M

PO
=4

RA&

EF & EC-227 | 299



TROUBLE DIAGNOSES

Diagnostic Procedure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) g (MALFUNCTION INDICATOR
LAMP ITEM)

ECM
(ECGS

CONTROL
MOOULE)

®

[ 1]
J

<17

(X

NE
ND

o (et e

=z

JOINT
CONNECTOR-A

REENEN

s—L/R BW

(Main harness)
] . J

X

i I 15z
7 i

HFFHRHE P R R H P R
ﬂE—w
®

% o 3
_ @ &P EAE i
A[RICRd < 2

N

B HiSE AR < o BATTERY
SENSOR ECCS

MEF390E

Harness layoul

Under the front passenger’'s seat

y = -
ECM (ECCS control modula) C_—'_)":
- LIPSy
/ ‘./"_!-T"“ ﬁ F}Jel pressur/ej
: 3 / regulator .} / ‘

SinN. X
Il me )
Front . \ Mass air flow sensorJ /

MEF457F hamess connectar —- MEE481F

EF & EC-228



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

‘Tﬁi DISCONNECT Yy
e [

L=

1=

)

MEF7CB8B

INSPECTION START

Y

DISCONNECT Eﬁ
& 4

prcunuscroa{

DISCONNECT

€

=

ECM

&

b,

SEF341M

lﬁﬁ DISCONNECT 25 DISEONNECT
H.s. € A€
"..

| 5| conuzcronq - EB

o [

BEF342M

(Mass air flow sensor).

Refer to '‘Electrical Components
Inspection’.

(See page EF & EC-280.)

Y

CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect mass air flow sensor har- "| & Joint connector-A
ress connector.
2) Turn ignition switch “ON"". e Harness continuily
3) Check voltage between terminal (& between mass air flow
and ground. sensor and ECCS relay
Voltage: Battery voltage If NG, repair harness or
oK connectors.
¥
Loosen and retighten ground screw.
B Y
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch “OFF"". "] nectors.
2) Disconnect ECM harness connector.
3) Check harness continuity between
terminal () and ECM terminal 9.
Continuity should exist.
OK
Y
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or con-
1} Check harness continuity between "| nectors.
terminal @ and ECM terminal {®.
Continuity should exist.
OK
Y
CHECK COMPONENT NG

Replace mass air flow
sensor.

oK

¥

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

¥

Trouble is noi fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-229
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AT

TF

401



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

1) Erase the diagnostic test mode Il
(Self-diagnostic resulis) memory.
{Refer to EF & EC-182.)

2) Perform driving test.

3} Perform the diagnostic test mode i
{Self-diagnostic results) again.
(Refer to EF & EC-182.)

NG

hd

OK

h

INSPECTION END

EF & EC-230

Recheck ECM pin termi-
nals for damage or the
conneciion of ECM har-
ness connector.

402



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13}
@c (MALFUNCTION INDICATOR LAMP ITEM)

Gl
ECM
(ECCS
CONTRQL
MOOULE) MA
-
LC

1]
L
4
L]
L
]
4
¢
L
L
]

(Main harness) FE

18—1G/R

21— BSG ‘I
2%9-— B/G

CL
x
X yd A 15
- . MT
&)
% AT
NGINE G NT
TENPERATURE | TE
SENSOR
SEF325M )
PD
Harness layout
Under the front passenger’s seat E4
\ECM (ECCS control modute) f
/ / RA
! >
/ Fuel pressure regulator
Front Front m;)eratur;
ron sensor harness connactor ST
. D
MEF457F MEF472F
BF
HA
EL
DX

EF & EC-231 203



TROUBLE DIAGNOSES

MSCONNELT

SEF0856.

SEF087.J

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

h 4

CHECK POWER SUPPLY,

1) Disconnect engine coolant tempera-
ture sensor harness connector.

2) Turn ignition switch “ON"".

3) Check voltage between terminal (@)
and ground,
Voltage: Approximately 5V

NG

oK

E Y

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF™,

2) Check harness continuity between
terminal (&) and engine ground.
Continuity should exist.

NG

¥

OK

¥

Repair harness or con-
nectors.

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “'Electrical Components
Ingpection'".

{See page EF & £C-280.)

NG

¥

OK

¥

nectors in the circuit, then retest.

Disconnect and reconnect harness ¢on-

Y

Trcouble is not fixed.

Check ECM pin terminals for damage

nector. Reconnect ECM harness con-
nector and retest.

.or the connection of ECM harness con-

Perform FINAL CHECK by the following procedure afier repair

is completed.

FINAL CHECK

A 4

Replace engine coolant
temperature sensor.

1) Erase the diagnostic {est mode |l
(Self-diagnostic results) memory.
{Refer to EF & EC-182))

2) Perform driving test.

3) Perform the diagnostic test mode |1
(Self-diagnostic results) again.
(Refer tc EF & EC-182)

NG

Y

OK
¥

INSPECTION END

EF & EC-232

Recheck ECGM pin termi-
nals for damage or the
connection of ECM har-
ness connector.

404



TROUBLE DIAGNOSES

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) (Switch ON/OFF diagnostic item)

gtk (MALFUNCTION INDICATOR LAMP ITEM)

ECM_(ECC3

A
=B g e

SENSOR

D@
pmc TN

’_ (Engine harness)

SMJ
[Refer to last page R
{Foldout page).] :
S Main harness) _wqu: Eg H:wH/J.
L— 8 :‘— 0¥y 4+ B8
— w —— FI0—— w (Instrument
harnesg)
LN
8
oo o ¥ —
BEDY
3 GROUND
5

COMBINATION METER

.

|
;

¢

21

?

ELECTRIC
SPEED-
OMETER

SEF473N

Harness layout

Under the front passenger's seat

\ECM (ECCS centrol module)

MEF457F

EF & EC-233

WA

EM

LG

I

PD

ST

BF

A

EL
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TROUBLE DIAGNOSES

= DISCONNECT I DISCONNECT
HS. ‘ T8.
ECM CDNNECTDR aibiel ldlelf
Ir Ol— J Iﬂ [ilk]s
et Lo
— MEF284F

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

h 4

CHECK SPEEDOMETER FUNGTION. NG | Check vehicle speed sen-
Make sure that speedometer functions 7| sor and its circuit.
properly. (Refer to EL section.)
oK
Y
NG

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connector.

3) Discannect combination meter har-
ness connector (5D

4) Check harness continuity between
ECM terminal 8 and terminal @.
Continuity should exisl.

\d

Check the following.
e Harness connectors
. @D
e Harness continuity
between ECM and com-
bination meter
If NG, repair harness or
connectors.

OK

Y

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

¥

Trouble is not fixed.

Check ECM pin terminals for damage
or the cennection of ECM harness con-
nector. Reconnect ECM harness con-
necter and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

1) Start engine.

2) Perform the diagnostic test mode IV
(switches ON/OFF diagnosis).
(Refer to EF & EC-186.)

NG

v

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

OK

Y

INSPECTION END

EF & EC-234
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TROUBLE DIAGNOSES -

Diagnostic Procedure 27
IGNITION SIGNAL (Diagnostic trouble code No. 21)

TenITION 601l @70 IGNITION SWITCH
RESISTOR AND A Tter OFFJACCI ON ] ST
SOWER CONDENSER ] 6100
TRANSI 5TUR ; sy 2 & 8 c]) YA
B & : :
S ' Py 5 .
FODULE) EEE
2 D =4
- B BIE EM

@, B : =
zS"& 43“‘;&] . OISTRIBUTOR “;’E

[

SPARK PLUG

LC

157 —B/P-

Gl

(Main harness]

BSP

- R B S 1 6
N _
®
TE
®

1 = — AONNE TR -4
3 3 e s - W q
S B T . T
3 z
L3t AT
BATTERY
TF
SEF474N
Harness layout )

; AN T
Under the front passenger's seat —— Power transistor_]

\ECM (ECCS cantrol module) harness connector )
L ! E ir

Front

| BR

Ignition coil

harness connectar
MEF462F ST

/

74 I Engine ground
Hood bumper Resistor and condenser gie g /—Fuel pressure regulgtor
rubber _ harness cannector '

l
| 4 Valve

/ /e a8

/ EL

7

MEF459F

Resonatar
—_—

-~

MEF463F

EF & EC-235 407



TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

G

|

T, DiSCONNECT
€

=
(25

SEF022,)

-

QISCONNECT

DISCONNECT L)
=4 € A €
p——,
1
b - (cldie) ]9
i
(%
MEF455F
— lTﬁifl DISCONNECT
acnlys i =)
t
i SEF920I
E DISCOMNEET m DISCONNECT
s,
[ "ecn™ [fcomnector]  [i]9
z ]
G -~
MEF456F

DISCOMNELT
3 &

o{ CONNECTDtﬂ

@@L

ECM

o)

MSCONNECT

TS. Eé}

LD

SEF344M

INSPECTION START

h 4

CHECK POWER SUPPLY.

1) Disconnect ignition coil harness con-
nector.

2) Turn ignition switch "ON”.

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

NG Repair harness or con-

OK

¥

Loosen and retighten ground screw.

h 4

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “"OFF”.

2) Disconnect resistor and condenser

harness connector.

3) Disconnect power transistor harness

connector.

E 4) Check harness continuity
between lerminals & and @),
®.

Continuity should exist.

5) Check harness continuity
between terminal () and engine
ground.

Continulty should exist.

NG i
> Repair harness or con-

OK

A

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector.

2) Check harness continuity between
terminal (g) and ECM terminal (3.
Continuity should exist.

NG Repair harness or con-

hd

OK

¥

nectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Check harness continuity between
terminal (&) and ECM terminal (3).
Continuity should exist.

NG Repair harness or con-

Y

lOK

@®

EF & EC-236

nectors.
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TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

T
CHECK COMPONENT NG | Replace malfunctioning
(Ignition coil, resistor and condenser, " component(s). ‘ Gl

power transistor).

Refer to “Electrical Components
Inspection”. : VA
(See page EF & EC-281/285)

OK EM

A 4

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

Trouble is not fixed.

v EF &

Check ECM pin terminals for damage EC
or the connection of ECM harness con-
nector. Reconnect ECM harness con- EE

nector and retest.

CL
Perform FINAL CHECK by the following procedure after repair
is completed. M
FINAL CHECK
AT
Y
1) Erase the diagnostic test mode Il NG‘ Recheck ECM pin termi- TE
{Self-diagnostic resuits) memory, "| nals for damage or the
{Refer to EF & EC-182.) connection of ECM har-
2) Perform driving test. ness connector. Bh
3) Perform the diagnostic test mode Il ‘
(Self-diagnostic results) again.
Refer to EF & EC-182.
‘ ’ | FA
oK
¥ N
D,
INSPECTION END _ RA
BR
8T
BF
HA
EL
)

EF & EC-237 : 409



TROUBLE DIAGNOSES

Diagnostic Procedure 28

ENGINE CONTROL MODULE (ECM) (Diagnostic trouble code No. 31) @ (MALFUNCTION

INDICATOR LAMP ITEM)

INSPECTICON START

h 4

1) Turn ignition switch "ON"".

2} Erase the diagnostic test mode 1l
{Self-diagnostic results) memory.
{Refer to EF & EC-182))

3} Perform diagnostic test mode |
(Self-diagnostic resulis) again.
(Refer to EF & EC-182.)

4) Does ECM display Diagnostic trouble
code No. 31 again?

Yes

No

Y

INSPECTION END

EF & EC-238

Y

Replace ECM

410



TROUBLE DIAGNOSES

ITEM)

Diagnostic Procedure 29
EGR FUNCTION (Diagnostic trouble code No. 32) @ (MALFUNCTION INDICATOR LAMP

CFFJACC] OM | ST
1 QOO
2 [¢) 8 CL)
[ZT3[5] S
eges R :
MODULES
e
@ =
NN
P
FUSE BLOCK
it i (Refer to #POWER
SUPPLY ROUTING~
imn ELL section }
i § L0S— WL Mein harness)
[e] t@
%

BJE]

IGNITION SWITCH

B
WL

()t
o
DIE

EGRC-
SOLENDIQ

LI NK
EF:G :ﬁi E—W/B

FUSIBLE

BATTERY EE

MEF766F

@t

A

M

LG

EF &

EC

[FE

€L

Harness layout

Under the front passenger’'s seat

\ECM (ECCS contral module)

=

Front

MEF457F

S e L N

{

EGRC-solenoid valve
harness connector

EF & EC-239
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TROUBLE DIAGNOSES

Vacuum hose connected

to EGR valve MEF391E
E ’@! CONNEGT
[__eex i comEcToR]
105 '
3 @
on
@ Wt TRy 1

SEF345M

Clogaing

==

jﬁ% Improper connection

SEF816F
? DISCOMNEET
s L
D &
=Y 0
&)
ASEF1U1J

E% DISCONNERT
€

EcH_ o) CONNECTOR]|

[

o MSCONRECT
S

Diagnostic Procedure 29 (Cont’'d)

INSPECTION START

L4

CHECK VACUUM SOURCE TO EGR

VALVE.

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

2) Perform diagnostic lest mode Ili (self
diagnostic resulls).
Make sure that diagnostic trouble
code No. 12 is not displayed.

3) Keep engine speed at aboul 2,000
rpm. .

4) Disconnect vacuum hose to EGR
valve.

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

OK

NG

E] h 4

CHECK COMPONENTS
(EGR valve, EGRC-BPT
VALVE and EGR temper-
ature sensor).

Refer to “'Electrical Com-
ponents Inspection’.
(See page EF & EC-281/
282.)

NG

h 4

Replace malfunctioning
component({s).

CHECK CONTROL FUNCTION.
1) Check volitage between ECM terminal
and ground under the follow-
ing conditions.
Voltage:
At idle
Approximately 0V
Engine speed is about
2,000 rpm
Battery voltage

OK

NG

& Y

CHECK YACUUM HOSE.

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

CHECK POWER SUPPLY.

1) Step engine.

2) Discennect EGRC-solenoid valve har-
ness connecior.

3) Turn ignition switch “ON".

4} Check voltage between terminal
and ground.
Voltage: Battery vollage

NG

OK

¥

Repair harness or con-
nectors.

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF".

2} Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal @).
Continuity should exist.

NG

SEF346M

lOK
®

EF & EC-240

Repair harness or con-
nectors.

412



TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont'd)

ROAD TEST
_ Test conditlons ®

Drive vehicle under the following conditions

with suitable gear position.

(1) Engine speed: NG .

A/T models: 2,200+ 200 rpm CHECK COMPONENT Replace EGRC-solenoid @l
M/T models: 2,500 +500 rpm {EGRC-solenoid vaive). valve.

(€) Intake manifold vacuum: Refer to “‘Electrical Components
2WD models with A/T: s
—40.0+4.0 kPa Inspection™. M
(=300 £ 30 mmHg, —11.81 + 1.18 inHg) {See page EF & EC-282)
2WD models with M/T:

-46.7 +6.7 kPa OK
(-350 £ 50 mmHg, ~13.78 +1.97 inHg) + EM
4WD models:
—48.32 £ 5.00 kPa Check resistance of EGR temperature
(-3625+ 3758 mmHg, —142?2i 1.476 Ian) Sensor. |L©
Driving mode {See page EF & EC-282.)
(A): Test
. condition EF &
vehicle | _ — @ : Total of v EC
driving & 20 seconds ;
of more Disconnect and reconnect harness con-
}D nectors in the circuit, then retest. EE
Engine |/ @ Trouble is not fixed.
running
5 h A @lL
Ignition . . )
switch: ® . Check ECM pin terminals for damage
| oFF Time or the connection of ECM harness con-
Until red LED goss off. nector. Reconnect ECM harness con- MT

{ Start engine and warm it up sufficiently.

@ Turn off ignition switch and keep it off nector and retest.
until red LED goes off.

{® Start engine and make sure that air . .
conditioning switch and rear defogger are Perform FINAL CHECK by the following procedure after repair AT
turned “QOFF" during test drive, is comp|eted_

# Keep engine running for at least 4 minutes, i

@ Shift to suitable gear position and drive in
"Test condition™ for a tolal 20 seconds or FINAL CHECK TF
more.

Note: If engine stalls or ignition switch is turned )

off within step &, return to step @. v BD
SEFS60NA | Erase the diagnostic test mode 1l (Self-
diagnostic results) memory.
(Refer to EF & EC-182)) =)
RA
CHECK * .
Perform driving test under the following
condiions. ' BR
1} Warm up engine sufficiently.
MALFUNCTION INDICATOR LAMP 2) Use test driving modes indicated in
figure .
SEF177M 9 ST
v Comes on. Bl
Make sure that malfunction indicator . | Recheck ECM pin termi-
lamp does not come on during driving nals for damage or the HA,
test. connection of ECM har-
ness connector.
Does not come on.
EL
¥ S
INSPECTION END
IBX

EF & EC-241 413 |



TROUBLE DIAGNOSES

ITEM)

Diagnostic Procedure 30 -
OXYGEN SENSOR (Diagnostic trouble code No. 33) @ (MALFUNCTION INDICATOR LAMP

ECHM

€CCs
GORTRAL
MOQULE?
[as}
4
ENGINE
GROUND
JOENT
i i 8 EONNZCTOR- A
Main harness)
@] | [=
% E P
B 19— W :i W
T | @ i
T i
i
4 =z
&
W
OXYGEM
SENSOR =

SEF7BIN

Harness layout

Under the front passenger’'s seat

\ECM (ECCS control madule)

MEF464F

rockel?
v

MEF458F

EF & EC-242
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TROUBLE DIAGNOSES

ﬁ DISCONRECT
€

[

ECH__[o] CONNECTOR]|

&

19

@]

Diagnostic Procedure 30 (Cont’d)

€
®

SEF106.J

INSPECTION START

Y

Loosen and retighten ground screw.

Y

SEF45CH

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1) Disconnect ECM harness connector "| @ Jaint connector-A
and oxygen sensor harness connec-
tor. e Harness continuity

2) Check harness centinuity between between ECM and oxy-
terminal and ECM terminal @@. - gen sensor
Continuity should exIst. if NG, repair harness or

oK connectors.
E Y
NG

CHECK COMPONENT

{Oxygen sensor).

Make sure that inspection lamp {Green)
on ECM goes an and off periodically
more than 5 times during 10 seconds. at
2,000 rpm under no-load.

Y

OK

¥

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is compieted.

FINAL CHECK

Y

Replace oxygen sensor.

1) Erase the diagnostic test mode !l
{Self-diagnostic results) memory.
{Refer to EF & EC-182)

2) Perform driving test.

3) Perform the diagnostic test mode |1}
(Self-diagnostic resulis) again.
(Refer to EF & EC-182)

NG

A4

OK

Y

INSPECTION END

EF & EC-243

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

oA

ERM

LC

M

TF

[r)
1

(DX

415



TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) @( {(MALFUNCTION

INDICATOR LAMP ITEM)

Diagnostic Procedure 31

ECM_(ECCS
CONTRCL
MODUL B}

%

(84

8§—G-O0R

o
g

2921 21129

=

(Maimn harness)

[8: B/G
5/0R

(@
nE &~

Ay

EGR
TEMPERATURE
SENSOR

SEF304M

Harness layout

Under the front passenger's seat

\ECM (ECCS control module)

/P

Front

MEF457F

7 Na, 3 injector
9 P X/_ f \%
£ W \ Front

\ &“‘1 2 injector
0N

4 EGR tem;::itre
N N3 sonsor rar

h sensor harness A

§ connector ‘\§/
e

MEF474F

=2
g

EF & EC-244

416



TROUBLE DIAGNOSES
Diagnostic Procedure 31 (Cont’d)

T vsome INSPECTION START
' b) | MEN
4
CHECK POWER SUPPLY. NGr Repair harness or con- el
1) Disconnect EGR temperature sensor nectors.
harness connector.

@

2} Turn ignitiocn switch “ON’".

» o 3) Check voltage between terminal i MA
L[@ n}' and ground.
] W L Voltage: Approximately 5V

SEFE76.) S
676 oK EM
E KE5 DISCONNECT E h 4 NG
(ﬁ) T-S- @ CHECK GROUND CIRCUIT. »| Repair harness or con- LG
1) Turn ignition switch "QFF", nectors.
2) Check harness continuity between
@ terminal & and engine ground.
- Continuity should exist.
o OK
- v NG FE
C,Ea CHECK COMPONENT »| Replace EGR tempera-
= (EGR temperature sensor), fure sensor.
SEF 1104 Refer tcln I::',Iectncal Components FL
[nspection”.
(See page EF & EC-282))
OK MT
Y
Disconnect and reconnect harness con-
nectors in the circuit, then retest. A
AT
Trouble is not fixed.
h A
Check ECM pin terminals for damage | T=
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest. } PO
Perform FINAL CHECK by the following procedure after repair
is completed. FA
FINAL CHECK
Ra
Y
1) Erase the diagnostic test mode | NG_ Recheck ECM pin termi- -
(Self-diagnostic resulis) memaory. | nais for damage or the BR
(Refer to EF & EC-182.) connection of ECM har-
2) Start engine and warm it up suffi- ness connector.
ciently. ST
3) Perform driving test for more than 10
minutes. e
4) Perform the diagnostic test mode llI BF
(Self-diagnostic resulis) again.
(Refer to EF & EC-182.)
HA
OK
A A
INSPECTION END EL
DX
EF & EC-245

417



TROUBLE DIAGNOSES

Diagnostic Procedure 32

INTAKE AIR TEMPERATURE SENSOR (Diagnostic trouble code No. 41)

ECM (ECECS
CONTROL
MCODULEY
@l |E=
% 2
21 —BAG
o3leT 71129
26—Yr L
29—BsG

INTAKE
ALR

I
TEMPERATURE

SENSOR

Main harnessy

SEF475N

Harness layoutl

Under the front passenger's seat

\ECM (ECCS controt module)

/2

Front

MEF457F

‘ ——__\:\-_‘_‘__
ISES

— _

Front ———4=Air ¢laaner housing

- Intake air tfemperature

EF & EC-246

418



TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’d)

F

& 4 €

=
b 18
t

)

(D

\

INSPECTION START

¥

CHECK POWER SUPPLY.

1) Disconnect intake air temperature
sensor harness connector.

2) Turn ignition switch “ON".

3) Check voltage between terminal ()
and ground.
Voltage: Approximately 5V

NG

Y

J X
" e
J@
(&

OK

E 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Check harness continuity between
terminal and engine ground.
Continuity should exist.

NG

Y

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{Intake air temperature sensor).
Refer to "'Electrical Components
Inspection”.

(See page EF & EC-285)

NG

OK

¥

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

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

b4

Replace intake air tem-
perature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

L4

1) Erase the diagnostic test mode 11l
(Self-diagnostic results) memory.
(Refer to EF & EC-182.)

2) Perform driving test.

3) Perform the diagnostic test mode |lI
(Self-diagnostic results) again.
(Refer to EF & EC-182.)

NG

¥

oK

Y

INSPECTION END

EF & EC-247

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

EM

LG

E

CL

MT

AT

TF

ST

8F

419



TROUBLE DIAGNOSES

Diagnostic Procedure 33

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) @ {MALFUNCTION
INDICATOR LAMP ITEM)

ECM (ECCS

e’ .—J
258y her—s

om
bk
on

JOINT
CONNECTOR-A

(Main harness)

__________________________________

-

THROTTLE
POSITION
SENSOR

MEF429E

Harness layout

Under the front passenger's seat

. Mass air flow sensor )
ECM (ECCS controf module) ? W
) 28
\ / &Front Throttle pesition sensor
/ &/Qness connector\!

=

Front

MEF457F MEFAT5F

MEF459F

EF & EC-248 420



TROUBLE DIAGNOSES

> DISCONNELT
[ ] \Eg
GIE 3RW 1S
V]
2
a4
&) ¥
éEFﬂGJ
— “H‘a DISCONNEGT
alblc) | £33

=
&b

BEF117)

wln

H

N €

[zo)

DISCONNECT

e R
{

DISCONNECT

A €

SEF349M

Diagnostic Procedure 33 (Cont’d)

INSPECTION START

EF & EC-249

4 @”
GCHECK POWER SUPPLY. NG | Repair harness or con-
1} Disconnect throttle position sensor | nectors.
harness connector. A
2) Turn ignition switch “ON",
3) Check voltage between terminatl @
and ground. EM
Voltage: Approximately 5V
OK LC
E ¥
|| CHECK GROUND CIRCUIT. NG | Repair harness or con-
1} Turn ignition switch “"OFF". "| nectors.
2) Loosen and retighten ground screw.
3) Check harness continuity between EE
terminal @ and engine ground.
Continuity should exlIst.
OK GL
L4
CHECK INPUT SIGNAL GIRCUIT, NG | Repair harness or con- MT
1) Disconnect ECM harness connector. "] nectors.
#) Check harness continuity between
ECM terminal @ and terminat ®. AT
Continuity should exist.
OK
il T
CHECK COMPONENT NG | Replace throttle position |
(Throttle position sensor}. "| sensor. BD)
Refer 1o "'Electrical Components
Inspection’’.
(See page EF & EC-282)) &
OK
¥
Disconnect and reconnect harness con- RA
nectors in the circuit, then retest,
Trouble is not fixed. BR
h 4 '
Check ECM pin terminals for damage
or the connection of ECM harness con- 8T
nector. Reconnect ECM harness con-
nector and retest.
BF
EL
)



- TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

h 4

1) Erase the diagnostic test mode i
(SeH-diagnostic results) memory.
{Refer to EF & EC-182))

2) Perform driving test.

3) Perform the diagnostic test mode 11
{Self-diagnostic results) again.
{Refer to EF & EC-182.)

NG

Y

CK

Y

INSPECTION END

EF & EC-250

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

422



TROUBLE DIAGNOSES

Wet with fuel?

SEFB32F

Diagnostic P

rocedure 34

INJECTOR LEAK (Diagnostic frouble code No. 45)
@ (MALFUNCTION INDICATOR LAMP ITEM)

INSPECTION START

Y

Start engine and wa

rm it up sufficiently.

ki
Make sure engine runs smoothly at idle | RUns smoothly.
after warming.
Does not run
y Smoothly. v
Set the diagnostic test mode selector of Race engine two or three
ECM to Diagnostic Test Mode |. times under no-load, then
run engine at idle speed.
b 4 ) 4
Check if the green inspection lamp on Set Diagnostic Test Mode
ECM stays off during 10 seconds at idle lil and check that red and
condition. green inspection lamps
Stay off on ECM blink almost
simultaneously at 2,000
Does not rpm under no-load.
stay off. (Refer to EF & EC-182.)
Does not Blinks.
v I blink.
Check mixture Check idle
ratio feedback CO%.
system. {See page
(See page EF & EF &
EC-168.) EC-186.)
h 4
INSPECTION END
\

Remove ail spark pl

ugs from cylinder

head. Is any plug wet with fuel?

Yes

3

No
r

Remove injector assembly.

(See page EF & EC-287.)

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

v
®

EF & EC-2

51

Y

Replace injector which
supply cylinders having
wet spark plugs.

LG




TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont'd)

B]

Driving mode

ROAD TEST

Test conditions
Drive vehicle under the following conditions
with suitable gear position.
{1) Engine speed:
1,950 + 450 rpm
{2) Intake manifold vacuum:
2WD models:
—-58.32 +8.33 kPa
(—437.5 £62.5 mmHg, -17.224 + 2.461 inHg)
4WD models: :
—63.31+10.0 kPa
(—475 £ 75 mmHg, —18.70+2.95 inHg)

(A): More than

®

Drips.

Turn ignition switch "ON’'.
Make sure fuel does not drip from
injector.

Replace the injectors

| ‘trom which fuel is drip-

ping.

Does not drip.

h 4

Go to FINAL CHECK.

CHECK

MALFUNCTION INDICATOR LAMP

SEF177TM

lamp does not come on during test.

[
L

Does not come on.

Y

:v? mir;t;tes Perform FINAL CHECK by the following procedure after repair
: More than -
20 minutes is completed.
at idle speed
- 10 seconds FINAL CHECK
Test at test
condition condition
1 2 minutes e ]
at idle speed - -
Engine Clear the self-learning data using the
running [] following procedure.
1) Start engine and warm it up suffi-
Ignition .
switch: ' - ciently.
OFF Time 2) First disconnect mass air flow sensor
Until red LED goes off. connector, and start and run engine
. . o for at least 30 seconds at 2,000 rpm
@) Start engine and warm it up sufficiently. . .
(@ Turn off ignition switch and keep it off 3) Stop engine and reconnect mass air
until red LED goes off. flow sensaor connector.
Start engine and keep it running for more 4y Make sure Diagnostic trouble code
than 13 minutes. . N . . .
@ Turn off ignition switch and keep it off No. 12 is displayed in Diagnostic
until red LED goes off. Test Mode 1.
® anepeat steps (@ through &) for a total of || 5y Erage the diagnostic test mode Il
times. . .
® Start engine and keep it at idle for (Seli-diagnostic results) memaory.
more than 20 minutes. Make sure Diagnostic frouble code
If engine stalls or ignition turns off within No. 55 is displayed in Diagnostic
13 minutes after engine is started, return
to step @. if over 13 minutes, restart Test Mode II1.
step ®. (Refer to EF & EC-182.)
(@) Shift to suitable gear position and drive in
“Test condition™ for at least 10 seconds.
If the following conditions occur during
step @, return to step ®. B
# Engine races over 4,000 rpm or hardly Y
® ;i;?rl‘:i[f:":o;rT;l:;i;:apu:nos soef;:.onds. Perform test drive as indicated in figure
Keep angine at idle speed for more than E .
2 minutes.
SEF834N
\ Comes on.
Make sure that malfunction indicator Recheck ECM pin termi-

nals for damage or the
connection of ECM har-
ness connector.

INSPECTION END

EF & EC-252
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TROUBLE DIAGNOSES

Diagnostic Procedure 35
START SIGNAL (Switch ON/OFF diagnostic item)

Ects TGNITION SWITCH @l
CONTROL OFFJACCI ON ST
MODULE) i QIOTO
=
3
: R
5 O
e 1 B
= @
LG
Main harness)
[ JOINT
] CONNECTOR-A
B FE
)'1 .
|
ey : A o
an
iy WY
jun]
w
-
\:5 BATTERY AT
TP
MEF430E
Harness layout _ oD

Under the front passenger’s seat

ECM (ECCS control module) .
\ FA

/S | BR

Front

MEF457F ST

EF & EC-253 425



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Coht’d)

B

ECM [0 CONNECTOR|

&

34

H.S.

DISCONNEGT

Ak,
i

—) =

SEF35CM

INSPECTICN START

¥

CHECK INPUT SIGNAL CIRCUIT.
1) Disconnect ECM harness connector.
2) Turn ignition switch to “ST"'.
3) Check voliage between ECM terminal
%9 and ground.
Voltage: Battery voltage

NG

OK

Y

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

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL GHECK

h 4

.| Check the foltlowing.

e Joint connector-A

e Harness continuity
between ECM and igni-
tion switch

if NG, repair harness or

connectors.

1) Turn ignition switch “ON"".

2) Perfarm the diagnostic test mode IV
(switches ON/OFF diagnosis).
{Refer to EF & EC-186.)

NG

¥

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

OK

A4

INSPECTION END

EF & EC-254

426



TROUBLE DIAGNOSES

Diagnostic Procedure 36
PAIR VALVE SYSTEM (Not self-diagnostic item)

zéII_EEBID IGNITION SWITCH Gl
ECM (ECCS OFFJACC] ON [ ST
B ratsly
: > O L% A
A O Ial
i I 5 ]
ERF 7
EJF] " e e
and G
u¥ FUSE BLOCK [E@
s SoRELY “RouT NG 23
" NN
in EL section. ) T T LC
1aET e (Main harness)
o1l | |
@ FE
hY
I
x
jﬁ] CL
ul (L)
|
Zih
3 MT
[T
@ AT
BATTERY
T -
SEF476N
Harness layout 2D
Under the front passenger’s seat Left side of engine compartment
\ECM (ECCS control module) EA
/ RA
/& BR
Front PAIRC-solenoid valve
~— harness connector
MEF467F A =T\ Y MEF466F ST
BF
HA
EL
IDX

EF & EC-255 427



TROUBLE DIAGNOSES

Vacuum hose connected
to PA|R-valve

MEF383E

[[__ecn o connectoR]

102

“

CDMN ECT

*B{

@W 'ﬁiij /By

SEF351M

D) )
=
Crack

_..

Clogging 'LO:

(),

Diagnostic Procedure 36 (Cont’d)

INSPECTION START

Y

CHECK OVERALL FUNCTION.

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

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

3) Make sure that inspection lamp
{Green) on ECM geces on and off
periodically more than 5 times during
10 seconds at 2,000 rpm under
no-load.

4} Release accelerator pedal fully, and
run engine at idle.

5) Listen to PAIR valve operating
sound.

At idle:

PAIR valve should operate.
Except at idle:

PAIR valve should not operate.

OK

h 4

NG

B
A

INSPECTION END

CHECK VACUUM SOURCE TO PAIR
VALVE.
1) Disconnect vacuum hose to PAIR
valve.
2) Make sure that vacuum exists under
the following conditions.
Al idle:
Vacuum should exist.
Except at idle:
Vacuum should not exist.

OK

Y

NG

:

k.

CHECK COMPONENTS
(PAIR valve)

Refer to “Electrical Com-
pornents Inspection’”.
(See page EF & EC-284.)

R Improper connecticn
SEF816F|
E I‘Eﬁ DISCONNEST
1 ]
=y 1S
@ fany
[
@
7
SEF131J

CHECK CONTROL FUNCTION.
1} Check voltage between ECM terminal
and ground.
Voitage:
At idle
Approximately 0V
Except at idle
Battery voltage

OK

—

lNG

®

EF & EC-256

CHECK VACUUM HOSE.
Check vacuum hose for
clogging, cracks and
proper connections.

428



TROUBLE DIAGNOSES

% DISCONNECT
: H.S. €

e,

I_=cn

[of CONMNEGTOR]

G

102

b
p

.‘E;h: BISCONMECT
T.S. €

SEF352M

Diagnostic Procedure 36 (Cont’d)

®

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect PAIRC-solenoid valve
harness connector.

3) Turn ignition switch “"ON"",

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

NG

OK

Y

Repair harness or con-
nactors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “"OFF"”.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal @).

Continuily should exist.

NG

OK

L

Y

Repair harness or con-
nectors.

CHECK COMPONENTS
(PAIRC-solenoid valve}.

Refer to '‘Electrical Components
Inspection”.

{See page EF & EC-282)

NG

Y

OK

A d

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

Trouble is not fixed.

¥

‘Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-257

Replace PAIRC-solenoid
valve.

A

EN:

LG

AT

- TF

PD

FA



TROUBLE DIAGNOSES

INJECTOR (Not self-diagnostic item)

Diagnostic Procedure 37

ECH
(ECCS

CONTROL

MODULE)

INJECTOR

@yapr  @apE @ ()

i
TN

BE | B BE|) BE

Main harness)

®

a:aa:ﬂ]
FUSIBLE LINK

BATTERY

SEF328M

Harness layout

‘Under the front passenger's seat

\ECM (ECCS control module)

T -
Fuel pressure \Q
regutator

Y Bn
s ™ G “h- /
/ g ) / ' S /
Front - Injector /\t ~—
/ harness connector 7 /™= e
MEF457F s MEF467F

Front
'

EF & EC-258

430



TROUBLE DIAGNOSES
Diagnostic Procedure 37 (Cont'd)

INSPECTION START

(A ﬂ ECH F‘5| L‘.UNNECTORI % %

101 . f10 « 103 . 112

A
A { @l
{j @ _9 GHECK CONTROL FUNCTION. OK [ INSPECTION END
. 1 eylinder 1) Start engine. A
QD : ND 2 eylinder ' 2) Check voltage between ECM termi-

: No. 3 cylinder = nals (it , (A, (103, (12 and

: No, 4 cylinder SEFa53M ground, ZRE

aw®
a2

IE‘ Voltage: Battery voltage
% DISCONNELT

D4SCONMECT
NG
€ M€ L
[ 3{ connEcToR] L91BF B '
. CHECK POWER SUPPLY. NG | Repair harness or con-
@ O 1) Stop engine. | nectors.
N 2) Disconnect injector harness connec-
- ' tor and ECM harness connector. EE
» -V T
(Ea !G> 3) Check voltage between terminal
T

1

< and ground, ECM terminal @) and

SEF354M ground. CL
Voitage: Baltery voltage

- B!SBDNNEET 3 DISCONKECT |
) oK R
4 € 8 € .

[___Ecn JO}cuNNEcTUR” 5

101+ 110 - 103 - 112
k_._._.,._.—l

Y

CHECK QUTPUT SIGNAL CIRCUIT. NG | Repair harness or con- AT
]—‘ 1) Check harness continuity between neciors.
(Lﬁ'ﬂ terminal (B and ECM terminals
L . (No. 1 cylinder), (i8> (No. 2 TF
doD : No. 1cylinder (12 : No. 4 cylinder cylinder), {No. 3 cylinder), (i1D
3D : No. 2 cylinder (No. 4 cylinder).
@0 : No. 3 cylinder SEF355M Continuity should exist. PD
OK
- ¥ FA&
CHECK COMPONENT NG | Replace injector.
{Injector). i
Refer to "Electrical GComponents A
Inspection’”.
(See page EF & EC-283.) B
OK
h 4
Disconnect and reconnect harness con- 30
nectors in the circuit, then retest.
! Trouble is not fixed. BE

Check ECM pin terminals for damage
or the cannection of ECM harness con- A
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-259 431



TROUBLE DIAGNOSES

Diagnostic Procedure 38

FUEL PUMP {Not self-diagnostic item)

ECM
(ECC3

CONTROL

MODULE)

®

1K

J =TT

[

Main harness)

’——— IGNITION SWITCH
z DFFJACC| ON | ST
2 1 01010
® 2 01Q] ]
2 o9
B
5 ]
[
2 $3
m
FUSE BLOCK
(Refer to *POWER
SUPPLY RQUTING#
in EL section.)

104 —W-R

MENEERIER

4
>

FUEL

| S—

PR HHP AR W R

-t @) Ruee
S
1 WAL
B A s ——— s
D) harmess
harness) /

\ECM (ECCS control module)

Front

MEF457F

Fuel pump harness

Right side ~ gonnector
— frame
1 y
LR
VR
¢
Al
]

MEF468F

Right side of engine comparlment/
—

Fuel pump 1elay

A

MEF469F

EF & EC-260

[2]
y L)
Hﬁ:a
.|
W,
m
ik
-3 L
I
= EATTERY
BODY
GROUND T
SEF330M
Harness layout
Under the front passenger’s seat
/ e
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TROUBLE DIAGNOSES
Diagnostic Procedure 38 (Cont'd)
INSPECTION START

!
OK

CHECK QVERALL FUNCTION. »| INSPECTION END @Gl
1) Turn ignition switch “ON"". -
2) Listen to fuel pump operating sound.
Fuel pump should operate for § sec-
onds after ignition swilch is turned MA
EGON!!.

Fuel pump '\

SEF148. NG Ef

L]
B v

Check the following.

Y

I‘@‘m m""m CHEGK POWER SUPPLY. NG
[E'—J] 1) Turn ignition switch "OFF".

2) Disconnect fuel pump relay,
3) Turn ignition switch “"ON"'.

o 10A fuse

® Harness continuity
between ignition switch
and fuel pump refay

LC

4) Check voltage between terminals
@, (3 and ground. If NG, repair harness or

vl Voltage: Battery vollage connectors.
! OK FE
L A4

i
@

NG : _
SEFBO1J CHECK GROUND CIRCUIT. »| Check the following. cL
1} Turn ignition switch "OFF"'. e Harness connectors
2) Disconnect fuel pump harness con- , (B
nector. » Harness continuity
- msanNECT 3) Check harness continuity between between fuel pump and AT
ralbley @ terminal () and body ground, termi- body ground
@3_ U nal (& and terminal &). e Harness continuity
Continuity should exist. between fuel pump and AT
fuel pump relay
: OK If NG, repair harness or
cannactors.
. TF
D) v
CHECK OUTPUT SIGNAL CIRCUIT. NGT; Repair harness or con- )
1) Bisconnect ECM harness connector. nectors. e
= 2) Check harness continuity between -
ray mmm ECM_tel:minaI e.md terminal (1).
Pis Continuity should exist. B4
1 OK
Zalbley X
=)
\dlelf/ CHECK COMPONENTS NG, | Replace malfunctioning RA
{(Fuel pump and fuel pump relay). component(s).
Refer {o ''Electrical Components .
rQ Inspection’’. BR
(See page FF & EC-283) :
el ”~
oK
SEFB92. ¥ ST
-| bisconnect and reconnect harness con- :
@ nectors in the circuit, then retest.
|L!'l!' UISI:UNNEI:T DISCONNECT B
- Trouble is not fixed. Bl
¥
|| ECM }O[ BUNNEGTOR_]] [JT% Check ECM pin terminals for damage
“on or the connection of ECM harness con- HA
nector. Reconnect ECM harness con-
nector and retest.
& .
if
SEF356M Moe

EF & EC-261 ' 433



TROUBLE DIAGNOSES

Diagnostic Procedure 39
SCV CONTROL (Not self-diagnostic item)

S0V
CONTROL IGNITION SWITCH
EBH#ESCS §gt$EOID 1 DFFAgF %y %;
L
MOOULES ﬂ B z @) 8 |
T
4 (o]
% 5 o)

»F
g FUSE BLUCK [@ @p

(Refer to ~POWER ) m
SUPPLY RCUTING~ T3
In EL section.)

——B/W BAW
12— GY ———— @Y :8] e: GY

Main harness?

FUSIBLE LINK
o ey =g

BATTERY

SEF47TN

Harness layout

Under the front passenger's seat

\ECM (ECCS control module)

Front ﬁ
= _—

MEF457F valve harness connector MEF470F

T /\ ?_% \{ k\
@_ =~ [ntake manifold
=Front 2, collector ==~

—

EF & EC-262 sau



TROUBLE DIAGNOSES

Diagnostic Procedure 39 (Cont’d)

INSPECTION START

¥

[r"; DISCONNELT ﬂi‘t:} DISCONNECT
Ade A€

[T een Jﬁcom«scr@]

& |

[Q]

SEF358M

CHECK OUTPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF".

2} Disconnect ECM harness connector.

3} Check harness continuity between
ECM terminal 49 and terminal (@).
Continuity should exist.

¥

N

®

EF & EC-263

CHECK VACUUM SOURCE TO SWIRL OK_ INSPECTION END
CONTROL VALVE. "
1) Start engine and warm it up suffi-
ciently.
2) Stop engine.
Vacuuim hose connected )
to swirl control valve 3) After a few seconds, disconnect vac-
SEFES6 uum hose to swirl control valve and
E _ restart engine.
|| ECM  [Oj CONNECTGR] 4) Make sure that vacuum exists under
12 HS. the following conditions.
% Engine speed is fess than 3,600 rpm:
Vacuum should exist.
Engine speed is more than 3,600
rpm:
2 2 .
= f\\ ) Vacuum should not exist.
&) 6 e
- B ¥
SEF357M NG
CHECK CONTROL FUNCTION. .| CHECK VACUUM HOSE
. 1} Check voltage between ECM terminal "| AND SWIRL CONTROL
@%’_::A @ and ground. VALVE.
Crack Voltage: 1) Check vacuum hose
@ Engine speed is less than and swirl control valve
3,600 rpm for clogging, cracks
Clogging '-‘O: Approximately 0V and proper connection.
Engine speed is more than
. 3,600 rpm
——
Battery voltage
Improper connection
OK
SEF816F
D
D] ol osove CHECK POWER SUPPLY. NG | Gheck the following.
{ i L
18. E@ 1} Stop engine. @ Harness conneclors
2) Disconnect S3CV control solenoid , G
valve harness connector. e Harness continuity
RY; I 3) Turn ignition switch “ON". between SCV control
i 4) Check voltage between terminal &) sotenoid valve and
and ground. ignition switch
t' ) Voltage: Baltery voltage if NG, repair harness or
ﬁﬂ) P\ OK connectors.
SEF167J v
NG

Check the following:

e Harnesg connectors
@&, 3D

e Harness continuity
between ECM and SCV
control solenoid valve

If NG, repair harness or

connectors.

T

AT

TF

PD

FA

RA

BR

ST

@0l
=q

(14

EL



TROUBLE DIAGNOSES

Diagnostic Procedure 39 (Cont’d)

Cﬂf
CHECK COMPONENT NG| Replace SCV control
{SCV control solenocid valve). "| solenoid valve.
Refer to "Electrical Components

Inspection’”.
{See page EF & EC-282)

OK

¥

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

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-264 436



TROUBLE DIAGNOSES

Diagnostic Procedure 40

IACV-AAC VALVE (Not self-diagnostic item)

ECM (ECCS
CONTRDL
MOOULEY

FUSE BLOCK

113 —WAG

Refer tg ~POWER
SUPPLY RAUTING#
in EL section.

(Main harness)

IGNITICN SWITCH

QOFF[ACE[ ON [ 5T

1 Q1010

2 0 8 |

e &
BN ]

il
g

wB
B/W

asw
WAEB

r
L

FUSIBLE

BATTERY

TACY-
AAC
VALVE

MEF394E

Harness layout

Under the front passenger's seat

\ECM (ECCS control module)

s

Front

MEF457F

/ harness connector
/4 |l|l//

Fuel pressure
/ regulator

TR LENR

—

MEF476F

EF & EC-265

ST

BFF

HA



TROUBLE DIAGNOSES

" harness connector
\< /\% Fuel press
7

reguiator

ure =

MEF477F

Diagnostic Procedure 40 (Cont’d)

INSPECTION START

B

5

15

TBISCONNECT

(&

&

113

IS,
‘.' 1
7
SEF700J
DISEONNEET =5 DISCONNECT
A € Ts.
ECM CONNECTOR

L _Bim

SEF359M

¥ Drops.
CHECK OVERALL FUNCTION. .| INSPECTION END
1) Start engine and warm it up suffi- .
ciently.
2) Check idle speed.
M/T: 750+ 50 rpm
A/T: 750+50 rpm (in “N” position)
If NG, adjust idle speed.
3) Disconnect IACV-AAC valve harness
connector.
4} Make sure that idle speed drops.
Does not drop.
E ¥
CHECK POWER SUPPLY. NG | Repair harness or con-
1) Stop engine. "1 nectors.
2} Turn ignition switch “ON".
3) Check veoltage between terminal ()
and ground.
Voliage: Baltery voltage
QK
Y
CHEGK OUTPUT SIGNAL CIRCGUIT. NGL Repair harness or con-
1) Turn ignition switch "OFF". 7| mectors.
2} Discennect ECM harness connector.
3} Check harness continuity between
ECM terminal (i and terminal {@.
Continuity shouid exist.
OK
¥
NG

CHECK COMPONENT
(IACV-AAC valve)

Refer to ‘Electrical Components
Inspection’.

(See page EF & EC-283))

Replace IACV-AAC valve.

oK

h 4

Disconnect and reconnect harness con-

nectors in the circuit, then retest.

h 4

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-266
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TROUBLE DIAGNOSES

Diagnostic Procedure 41
'POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

et POWER
E5NT STEERING Gf
SSEGE%' g\{VII.TEEESSURE
(L
Gfar
v N B . EM
i % .
) |[= |
{(Engine
Main harness) . hgrness)—
43— G G
FE
CL
53 (&
T
= @ § AT
BoOY
GROUND
TF
SEF331M
Harness layout PD
Under the front passenger’'s seat
ECM (ECCS control module)
. Fa
/ o
| =i RA
) J
/& =l BR
Front = Power steering
""" qil pressure switch '
MEF457F harmess connactor | EF471F ST
BFF
H&
EL
()4

EF & EC-267
439



TROUBLE DIAGNOSES

—

H

ECM

lof CONNECTOR]

a3

<

D

[

INSPECTION START

¥

Diagnostic Procedure 41 (Cont’d)

CHECK CONTROL FUNCTION.
1) Start engine and warm it up suffi-
ciently.
2) Check voltage between ECM terminal
@) and ground.
Voltage:
When steering wheel is

turned quickly.

SEF704.

Approximately 0V
Except above
Approximately 8 - 9V

OK

Y

INSPECTION END

NG

E v

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect power steering oil pres-
sure switch harness connector.

3) Check harness continuity between

]
HS.

DISCONNELT

2 -
1S.

"

ISCONNECT

€&

|[__Ecn ﬁa?onuecroﬂu @ -

®

a3

SEF361M

terminal (B and body ground.
Continuity should exist.

NG

Repair harness or con-

nectors.

oK

¥

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector,

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

NG

Y

oK

A 4

Check the following.
e Harness connectors
& , G

e Harness continuity
between ECM and
power steering oil
pressure switch

If NG, repair harness or

connectors.

CHECK COMPONENT

(Power steering oil pressure switch).
Refer to ''Electrical Components
Inspection’'.

{See page EF & EC-285)

NG

Y

Replace power steering
oil pressure switch.

OK

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

Trouble is not fixed.

Y

Check ECM pin terminalg for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-268
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TROUBLE DIAGNOSES

Diagnostic Procedure 42
NEUTRAL POSITION/INHIBITOR SWITCH (Not self-diagnostic item)

ECM (ECCS IGNITION SWITCH Gi
CONTROL AEMND ON or START ‘
MODULE =7 up
* s
o
(QSEEE?E:EE?Q&R [I:DI[IIIII:’ 3 INHIBITGR SWITCH EM
#
in EL section. ) \— iﬁ<w553[% SIS e
: R [o!mrg)
tein h X Ee == LG
35.a | B ain arncss é 8 C
; 1 e )
¢
n
o]
el |
FE
I
E o F @: AsT mode |
w @: M-T model
€L
[?ﬁi 3
YWl e -
PARK/ R
u w nenkL L BODY GROUND
POSITICN
% RELAY AT
200Y NEUTRAL
GROUND POSITION
SWITCH TE
"SEF478N{ -
Harness layout : FD
Under the front passenger's seat :
ECM (ECCS control module)
\ BA
/ RA
s 7y BR
Inhibitor switch
. Front harness connector
MEF457F j fb\\\\\vﬂ SEFFO7J 8T
BF
HA
gL
DX

EF & EC-269 | ”



TROUBLE DIAGNOSES

DISCONNECT

{[_ ECM

A€

SEF382M

“E'n: DISCONNECT

18.

‘MEF755A

nmaccnwicT . D1SGONNEGT

ECM

|0| BDNNEGTﬂI GJID
0

&

35

SEF363M

Diagnostic Procedure 42 (Cont'd)

Neutral position switch

INSPECTION START

¥

CHECK OVERALL FUNCTION.

1) Set shift lever to the neutral position.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal @ and body ground.
Continuity should exist.

OK

NG

E
h

¥

INSPECTION END

CHECK GROUND CIRCUIT.

1) Disconnect neutral position switch
harness connector.

2} Check harness continuity between
terminal (h) and body ground.
Continuity should exist.

NG

oK

Y

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity belween
ECM terminal 43 and terminal ).
Continuily should exist.

NG

Y

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{(Neutral position switch).

Refer to "'Electrical Components
Inspection®.

(See page EF & EC-284.)

NG

Y

OK

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

h

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-270

Replace neutral position
switch.

442



TROUBLE DIAGNOSES
Diagnostic Procedure 42 (Cont’d)

E [ EcM _ |o CONNECTOR| F‘f" Inhibitor switch
' 35 HS ¥
DISCONMECT
G INSPECTION START
O = al
™" E v
e CHECK OVERALL FUNCTION. OK‘ INSPECTION END 2
(ﬁm "}'ﬁ 1} Shift selector fever to P position. i
N = 2) Disconnect ECM harness connector.
SEF364M| | 3) Turn ignition switch “ON'"". =
4) Check harness continuity between
.' [%]] ECM terminal 9 and bedy ground.
15. 2 Continuity should exist. LG
ey 5) Shift selactor lever to "N"' position.
; 6) Check harness continuity between
i ECM terminal @) and body ground.
Continuity should exist.
NG FE
= y
verasie| | CHECK POWER SUPPLY. NG | Check the following. oL
1) Turn ignition switch “OFF”. CHECK HARNESS :
. 2) Disconnect Park/Neutral position CONTINUITY
O DISCONRECT
C&I-) Eﬁj relay. BETWEEN INHIBITOR T
LMP 13- 3) Make sure that selector lever is in SWITCH AND BAT- '
“N position. TERY.
4) Turn ignition switch ""ON". . _ 1) Tur'n ig(r:ition” AT
® € 5) Check voltage between terminal (3 switch “OFF".
and ground. 2) Disconnect inhibi-
o ,ﬁ Voltage: Baltery voltage tor switch harness TE
’)\ 6) Shift selector lever into “P” position. connector.
= 7) Check voltage between terminal (2 3) Turn igniticn
SEFT12. and ground. switch "ON". BD
Voitage: Battery voltage 4) Check voltage
OK between terminal
W BE%‘( S DISCONNECT ® and ground. FA
T8. TS. Vollage:
Battery voltage
E@%] ) If NG, check the AL
following.
e 10A fuse
@»‘ R e Harness conti- B
_ nuity between
fuse and inhib-
SEF713J itor switch ST
. If NG, repair harness
H — !
=5 OISCONNELT or connectors.
5
4 -
' !
®
HA
(&) "
SEF714J D%
EF & EC-271

443



TROUBLE DIAGNOSES

ECM

&

|

LISCORNECT ik
de A€
o connEcTOR
3

DISCONNEGT

:

SEF365M

Diagnostic Procedure 42 (Cont’d)

®

h 4

l

CHECK HARNESS CONTI-
NUITY BETWEEN INHIBI-
TOR SWITCH AND PARK/
NEUTRAL POSITION
RELAY.

1) Turn ignition switch
"“QFF".
2) Check harness continu-
ity between terminal @
and terminal (& .
Continuity should exist.
If NG, repair harness or
connectors.
CHECK COMPONENT
{Inhibitor switch).
Refer to "“Electrical Compo-
nents Inspection”.
(See page EF & EC-285))

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

2) Check harness continuity between
terminals (1), & and body ground.
Continuity should exist.

NG Repair harness or con-

Y

OK .

¥

nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
ECM terminal @ and terminal 3.
Continuity should exist.

NG Repair harness or con-

Y

CK

Y

nectors.

CHECK COMPONENT
(Park/Neutral position relay).
Refer to “'Electrical Components
Inspection’’.

{See page EF & EC-285))

NG Replace Park/Neutral

v

oK
y

Disconnect and reconnect harness con-

rectors in the circuit, then retest.

X

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-272

position relay.




TROUBLE DIAGNOSES

Diagnostic Procedure 43
TORQUE CONVERTER CLUTCH SOLENOID VALVE (Not seif-diagnostic item)

IGNITICON SWITCH @!]
ON or START
ECHM
(ECCS
CONTROL M‘@“
MODULE)
A A C
ERM
FUSE BLOCK
{Refer to “POWER
$UPE1[Y RogTwG)»
in SectTion.
B] LG
(Malmn harness) .
115—Ls7 Lot TORGQUE CONVERTER
:@ Eg CLUGH SOLENGID
% w/B VALVE
= FE
]
]
=
<1 GL
<13
)
]
. MT
X
|
H
] AT
[]
[
TF
MEF771F '
Harness layout PB

Under the front passenger's seal

\ECM {ECCS contral module) /// . EA

. T -
orque converter clutch
/ @ solencid valve harness BR
Front connectar
MEF457F \%] SEF717J ST
BiF
RA
EL
10X

EF & EC-273 45



TROUBLE DIAGNOSES

.[( ECH rﬁcom«scroa”

=

ECM || cONNECTGR)|
115

4

CONNECT

29

2

l"_:l.; CONKECT
@

"

25

V]

SEF366M
8 :
m D'STONNECT Q
Q€
i
GG,
o)

; SEF721J

E‘ﬁ DISCONNECT

HS.

ECM CONNECTOR

(&

115

DISCONKECT

TS.

SEF387M

Diagnostic Procedure 43 (Cont’d)

INSPECTION START

!

CHECK CONTROQOL FUNCTION. OK.'L CHECK COMPONENT

1) Start engine and warm it up suffi- {Torque cenverter clutch
ciently. : solenoid valve).

2} Perform the diagnostic test mode Ili Refer to ''Electrical Com-
(Self-diagnostic resuits). ponents inspection'’.
Make sure that diagnostic trouble {Refer to AT section.}
code No. 43 is not displayed.

3) Check voltage between ECM terminal

(5> and ground.
Voliage:
Accelerator pedal is
depressed
Battery voltage
Accelerator pedal is fully
refeased
Approximately 0OV
NG
E v

CHECK POWER SUPPLY. NG__ Check the following.

1) Stop engine. e 10A fuse

2) Disconnect torque converter clutch # Harness continuity
solenoid valve harness connector. between torgue con-

3) Turn ignition switch "ON". verter clutch solenoid

4) Check voltage between terminal () valve and fuse
and ground. If NG, repair harness or
Voltage: Battery voltage connectors.

OK
A 4

CHECK QUTPUT SIGNAL CIRCUIT. NG, Repair harness or con-

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

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal (118) and terminal ().

Continuity should exist.
OK
¥
NG

CHECK COMPONENT

{Torque converter clutch solenoid
valve),

Refer to "'Electrical Components
inspection™.

{Refer to AT section.)

Y

oK
<

Disconnect and reconnect harness ¢on-
nectars in the circuit, then retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-274

Replace torque converter
cleteh solenoid valve.
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TROUBLE DIAGNOSES

Under the front passenger’s seat Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

1. ECM is located under the front passenger seat. For this
inspection, remove passenger seat. @l

MA

SEF208MA EM

2. Remove ECM harness protector.

FE
ECM harness protector
SEF200M ' CL
3. Perform all voltage measurementis with the connectors con-

nected. MT

Improve tester probe as shown to perform tests easily.
- | AT

. .
&S N

\ TE

@_

) (O
Thin wire Tester probe BB

SEF3671 g\’Tr

EF & EC-275 : 447



TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-

NAL ITEM CONDITION *DATA
NO.
| Engine is running. |
0.3 - 0.6V
ldle speed
1 lgnition signal
| Engine is running. |
1.2-1.5v

L Engine speed is 2,000 rpm.

2 Tachometer

[ Engine is running. r

I—- Idle speed

Approximately 1.0V

| Engine is running. |

|— Engine speed is 2,000 rpm.

Approximately 2.7V

I Engine is running. l

3 Ignition check 9-12v
Idle speed
| Engine is running. |
ngnition switch “"OFF”" |
I__ 0-1v
Within approximately 1 second
ECCS relay after turning ignition switch
4 o "
{Main relay) OFF

l Ignition switch “OFF”

L For approximately 1 second

BATTERY VOLTAGE

after turning ignition switch (11-14v)
"QFF"
LEngine is running. |
|_ 30-40V
Idle speed
8 EGR temperature sensor
| Engine is running. (Racing) ]
|_ 0-3.0v
After warming up
| Engine is running. |
I— Both A/C switch and blower 0-10v
11 | Air conditioner relay swifch are ""ON"".
['Engine is running. |
ov

L A/C switch is “OFF".

EF & EC-276
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION "DATA
NO.
| Engine is running. | @l
|_ 0-1.0v
Idle speed .
12 | SCV control solenocid valve — . WA
| Engine is running. | BATTERY VOLTAGE '
I— Engine speed is 3,600 rpm. (11 -14V)
1.0 - 3.0v EM
16 Mass air flow sensor Engine is running. | Output voltage varies with engine
speed.
LG
1.0 - 3.0V
18 Engine coolant temperature sensor I Engine is running. | Output voltage varies with engine
water temperature.
[ Engine is running. |
19 Oxygen sensor L 0 - Approximately 1.0V
After warming up sufficiently. BE
[ Ignition switch "ON""| 0.5 - Approximately 4V
20 Throttle position sensor l_ Output voltage varies with the throt-
After warming up sufficiently. tle valve opening angle. cL
| Engine is running. |
22 Camshaft po".sition sensor - . 03 - 0.4V MT
30 (Reference signal) Do not run engine at high speed
under no-load.
rlgnition switch “ON" | AT
L Intake air temperature is 20°C | APProximately 2.4V
. (68°F). TE
26 Intake air temperature sensor
| Ignition switch “ON”
L Intake air lemperature is 80°C | APproximately 0.3V Pp
(176°F).
| Engine is running. ‘
31 | Camshait position sensor 20 3.0V F&
40 (Position signal) Do not run engine at high speed ’ ’
under no-load.
34 |Start signal Cranking 8-12v
| Ignition switch "ON" |
L i - o BR
5 Neutral position switch & Neutral positionfParking
Inhibitor switch | |gni"0n switch “ON" I
Except the above gear position
AA
EL
DX

EF & EC-277



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Dalta are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
| Ignition switch “OFF” | ov
36 |[lgnition switch _ I — BATTERY VOLTAGE
| Ignition switch "“ON |
(11 - 14V)
Throttle position senso sup-
37 plyro posit r power sup [ Ignition switch “ON" | Approximately 5V
38. BATTERY VOLTAGE
f M Igniti itch “ON"'
47 Power supply for EC | gnition switc | (11 - 14v)
| Engine is running. |
|— Both air conditioner switch and |2V
blower switch are “ON".
41 Air conditioner switch
| Engine is running. ]
BATTERY VOLTAGE
Air conditioner switch is {11 - 14V)
"OFF".
Engine is running.
L 0.1-0.3V
Steering wheel is being turned.
43 Power steering oil pressure switch | Engine is running. |
L Steering wheel is not being Approximately 5V
furned.
BATTERY VOLTAGE
46 Power supply {(Back-up) ﬂgnition switch "OFF" (11 - 14v)
101 | Injector No. 1
103 | Injector No. 3 L ) BATTERY VOLTAGE
Engine is running.
110 [injector No. 2 {11 - 14V}
112 [Injector No. 4
| Engine is running. |
l— Engine is cold. 07 - 0.9V
Engine coolant temperature
is below 60°C (140°F).
105 EGRC-solenoid valve [ Engine is running. (Hac]ng) 1
L Aifter warming up BATTERY VOLTAGE
Engine coolant temperature | (14 _ q4y)
is between 60°C (140°F) and
105°C (221°F).
| Engine is running. ]
|_ Approximately OV
Idte speed
102 | PAIRC-solencid valve | Engine is running. I

Except at idle
Do not run engine at high speed
under no-load.

BATTERY VOLTAGE
{11 - 14V)

EF & EC-278
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

*Data are reference vatlues.

TERMI-
NAL _ ITEM CONDITION ‘DATA
NO.

[ ignition switch “ON" @l

I— For 5 seconds after turning

ignition switch “ON" 07 - 0.9V WA

104 | Fuel pump relay I Engine is running. |

| Ignition switch “ON" ] . EM
L BATTERY VOLTAGE

Within 5 seconds after turning | (11 - 14v)

ignition switch “ON” LG

| Engine is running. J

7 -10V
Idle speed .
[ Engine is running. |
13 |IACV-AAC valve Steering wheel is being turned. EE
Air conditicner is operating, 4-7V
Rear defogger is “ON",
Headlamps are in high posi- CL
tion.
[ Engine is running. |
MY
Idle speed Approximatefy OV
Engine coolant temperature is
. below 40°C (104°F). AT
Torque converter clutch solencid
115 valve | Engine is runningJ
After warming up BATTERY VOLTAGE TE
Engine coclant temperature is (11 - 14V}
above 40°C (104°F).
Fngine speed is 2,000 rpm E)
ECM HARNESS CONNECTOR TERMINAL LAYOQUT
FA
f L RA
toifiodtasiediosogioied] 11 12[3[4[S[6]7 E] 15{16[17]1819120121122] 131[32{33]34[35[36]37[38]%9
noaLL 2345 [8]a]i0lil1213[14 23[24[25126(27128(2930! |40]4 11421434445k 614 7148
BR
ME
€ .
SEF419H
BE
M
=
0¥
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TROUBLE DIAGNOSES

SEFQS4F

SEF364H

SEF1768E

SEF893)

SEF536H

Electrical Components Inspection (Cont’d)

‘ECCS RELAY
Check continuity between terminals @ and &).
Condition Continuity
12V direct current supply between
. Yes
terminals (1) and (@
No supply No

CAMSHAFT POSITION SENSOR

1. Remove distributor from engine. (camshaft position sensor

harness connector is connected.)
2. Turn ignition switch “ON".

3. Rotate camshaft position sensor shaft slowly and check
voltage between terminals @, @ and ground.

Voltage fluciuates hetween 5V and 0V.

4. Visually check rotor plate for damage or dust.

' MASS AIR FLOW SENSOR

# Visually check hot wire air passage for dust.

ENGINE COOLANT TEMPERATURE SENSOR
Check engine coolant temperature sensor resistance.

Temperature °C (°F)

Resistance kQ2

20 (68) 21-29
80 (176) 0.30 - 0.33
EF & EC-280
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

IGNITION COIL
Check ignition coil resistance.
= _* Terminal Resistance
@ -® Approximately 0.70 &l
MA
SEF332H EM
POWER TRANSISTOR
Check continuity between power transistor terminals with a ¢
D O digital tester.
Terminal No. Tester polarity Continuity EF &
® 5 No
FE
@ e
Yes
® ®
SEF333H @ P CL
No
® S
& T
Yes
® @
&7
T=
PO
EGR VALVE
EGR valve Apply vacuum to EGR vacuum port with a hand vacuum pump. [FA
EGR valve spring should lift. '
RA&
BR
SEFi52M ST
'EGRC-BPT VALVE
Plug one of two ports of EGRC-BPT valve. BF
" 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.
HA
EL
EG381A : )4
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TROUBLE DIAGNOSES

BATTERY

SEF3221

SEF830F

Throttle position sensor °

harness connector

SEFg48J

Electrical Components Inspection (Cont’d)

EGRC-SOLENOID VALVE, PAIRC-SOLENOID VALVE AND
SCV CONTROL SOLENOID VALVE

Check air passages continuity.

Air passage Air passage
Condition continuity continuity
between &) and between @) and ©

12V direct current sup-

ply between terminals Yes Ne
A and &
No supply No Yes

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C {(212°F).
e Resistance should decrease in response 1o temperature
increase. :
Resistance: 100°C (212°F)
85.3:8.53 kQ

THROTTLE POSITION SENSOR

Make sure that resistance between terminals and @
changes when opening throttie valve manually.

Resistance should change.
If NG, replace throttie position sensor.
Adjustment

If throttle position sensor is replaced or removed, it is neces-

sary to install it in the proper position, by following the proce-

dure as shown below:

1. Install throttle position sensor body in throttle body. Do not
tighten bolts.

2. Connect throttle position sensor harness connector.

3. Start engine and warm it up sufficiently.

4. Measure output voltage of throttle position sensor using
voltmeter.

5. Adjust by rotating throttle position sensor body so that out-
put veoltage is 0.4 to 0.6V.

6. Tighten mounting bolts.

7. Disconnect throttle position sensor harness connector for a
few seconds and then reconnect it.

EF & EC-282
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TROUBLE DIAGNOSES

Electrical Components Inspection {Cont’d)
FUEL PUMP
-Check continuity between terminals @ and @.

OISCOMNECT

TS. Continuity should exist.
®
BIA
For Truck
SEFB40N EM
FUEL PUMP RELAY
Check continuity between terminals d) and @). e
Condition Continuity
12V direct current supply between v
terminals (3 and (3 es
No supply No
i EE
CL
INJECTORS _
e Check injector resistance. T
Resisiance: '
Approximately 10 - 150
® Remove injector and check nozzle for clogging. AT
TF

SWIRL CONTROL VALVE

Supply vacuum to actuator and check swirl control vaive oper- FA&
ation.

Condition ' Swirl control valve BA
Supply vacuum to actuator Close
No supply Open B
HENIalY
8T
IACV-AAC VALVE
e Check IACV-AAC valve resistance. BF
Resistance:
Approximately 100
A&
EL

IACV-AAC valve
MEF395E

DX
EF & E 0'283 455




TROUBLE DIAGNOSES

SEF491K

] j IACV-FICD
solenoid valve

MEF397E

Washer

Spring

Plunger

SEF342H

SEF372H

Back-up lamp
switch

QD switch

@ MNeutral position switch

DISCONNECT

MEF3088EA

Electrica! Components Inspection {Cont’d)

o Check ptunger for seizure or sticking.
e Check spring for broken.

IACV-FICD SOLENOID VALVE

e Check that clicking sound is heard when applying 12V
direct current to terminals.

¢ Check plunger for seizure or sticking.
@ Check for broken spring.

PAIR VALVE

Apply vacuum to vacuum motor, suck or biow hose to make
sure that air flows only towards the air induction side.

NEUTRAL POSITION SWITCH (M/T model)
e Check continuity between terminals @ and ®.

Conditions Continuity

Shift to Neutral position Yes

Shift to other position No
EF & EC-284
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

INHIBITOR SWITCH (A/T model)
Check continuity between terminals @ and @, ©.

Conditions Continuity between Continuity between
terminals and @ terminals and D al
i+
Shift to ‘P position Yes No
Shift to “N'’ position No Yes -
Shift to positions other N No
than "P" and N o
SEF344H EWN
For A/T model PARK/NEUTRAL POSITION RELAY (A/T model)
without ASCD e Check continuity between terminals @ and @ . LC

Continuity between

Condition
terminals (W and (@)

12V direct current supply between
terminals (D and ®

‘[ ll ® MI : ‘- ® No supply No [FE

SEF345HA @L

Yes

INTAKE AIR TEMPERATURE SENSOR

Check intake air temperature sensor resistance. WiT
e —— Temperature °C (°F) Resistance k(2
===z | 20 (88) 21-29 . AT
80 (176) 0.27 -0.38
Q

»

il L
SEF2651 . PD)

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness [FA
connector.
2. Check continuity between terminals.

Conditions Continuity
Steering wheel is being turned. Yes
Steering wheel is not being turned. No AR
§T
RESISTOR
DSCOMNEST 1. Disconnect resistor harness connector. BF
2. Check resistance between terminals @ and @®.
' Resistance: Approximately 2.2k{2
m If NG, replace resistor. HA
dj" b = P '
Qi
EL
| MEF422E {3
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

SMAZ99B

lnjector [ Pressure regulator

z F'ressure gauge
@ m
Lﬁﬁh Fuel filter J}

Fue! purmp and damper ﬂ \: sy,
]

Fuel tank
SEF892D

Vacuum Fuel pressure

To pressure regulator

SEF7188

Releasing Fuel Pressure

Before disconnecling fuel line, release fuel pressure from fuel

line to eliminate danger.

1. Remove fuel pump fuse.

2. Start engine.

3. Aifter engine stalls, crank it two or three times to release all
fuel pressure.

4. Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.

b. Make sure that clamp screw does noil contact adjacent
paris.

¢. Use a torque driver to tighten clamps.

d. Use Pressure Gauge io check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.

2. Disconnect fuel hose between fuel filter and fuel tube
{engine side).

3. . Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.

5. Read the fuel pressure gauge indication.

At idling:
When fuel pressure regulator valve
vacuum hose is connected.
More than 226 kPa (2.3 kg/cm?, 33 psi)
When fuel pressure regulator valve
vacuum hose is disconnected.
Approximately 294 kPa (3.0 kg/cm?, 43 psi)

6. Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold.

7. Plug intake manifold with a rubber cap.

8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read fuel pressure gauge indication as
vacuum changes.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

EF & EC-286
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Non-California models & Injector Removal and Installation
O-ring

Insulator 8

Release fuel pressure to zero.

Remove or disconnect the following:

EGRC-BPT valve

Fuel tube securing bolts @l
Remove injectors with fuel tube assembly.

. Remove injector from fuel tube.

Insulator 629 For California model, push out injector from fuel tube assem-
bly. Do not extract injector by pinching electric connector.

5. Install injector to fuel tube after cleaning exterior of injec- EN

(4%

YN I WS

A,

SEF613N

tor.

California E g Use new 0O-rings and insulators.
models LA Lubricate O-rings with a smear of silicone oil. Le

! CAUTION:
‘ ' - It_r:;;:a;;éjlate on After properly connecting injectors 1o fuel tube, check connec- EF &
' tion for fuel leakage.

6. Assemble injectors with fuel pipe 1o intake manifold.

Insulator

Q-ving . \

Insulator

¢ lator
= Insu SEFG14N CL

Fast Idle Inspection and Adjustment

1. Start engine and warm it up until water temperature indi- YT
cator points to the normal operating temperature.

2. Stop engine and remove air cleaner assembly. AT

3. Be sure to set the mark to point to the rolier center as
shown in the figure. " BA
¢ On throttle bodies, an alignment mark is impressed on the
FIC so that the top of the cam may be faced in the correct
direction. 2

Alignment
mark

SEF975K §T

e |f necessary, adjust the adjusting screw @& until the top of

the cam faces the center of the lever roller. BE

HA

EL

SEF553K HE‘X
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

*: Mark not related fo ad]ustmen! ) SEF554KA

H N
*: Mark not related to adjustment SEF555KA

Fast ldle Inspection and Adjustment (Cont’d)

4.

Measure clearance @ between the roller and the top of the
FIC using a feeler gauge. (See figure.)
Clearance @:
M/T model
2.0 - 2.6 mm {0.079 - 0.102 in)
A/T model
1.8 - 2.4 mm {0.071 - 0.094 in)

If clearance @ is out of specification, adjust clearance @
using adjusting screw to 2.3 mm (0.091 in) (M/T) or 2.1
mm (0.083 in) (A/T).

EF & EC-288

460



EVAPORATIVE EMISSION SYSTEM

Description

Throttle body
Fuel check valve \ @t
| Intake manifold
Vapor vent line ! } % M&

Main purge
orifice

Purge control =)
valve

=l

LC

Fuel filler cap with
vacuum relief valve Constant
purge orifice

Fuel tank : Zﬂ {} %kj\Activated carbon canister

<_j DA FE
« : Fuel vaper

MEF389EA @L

The evapcrative emission system is used to reduce hydrocar-
bons emitted to the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char- M7
coals 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 stered there AT
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 T
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 man- PO

ifold through the constant purge orifice. As the engine speed

increases, and the throttle vacuum increases, the purge control ER

valve opens and the vapor is sucked into the intake manifold *

through both the main purge orifice and the constant purge

orifice. RA
BR
ST

Inspection

ACTIVATED CARBON CANISTER BF

Check carbon canister as follows:

1. Blow air in port ® and ensure that there is no leakage. A

2.

e Apply vacuum to port ®.

e Cover port @ with hand. EL

e Blow air in port ©® and ensure free flow out of port ®.

SEF312N ’ D%
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check
valve
function

valve

funestion

vaive C Rallover
Valve B

Canister side
{or open air side)
SEF426N

cr_.\
| valve A

Fuel tank side SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE (With roliover valve)

Check valve operation

1.

2.

3.

Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister side.

Blow air through connector on canister side.

Air flow should be smoothly directed toward fuel tank side.
If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuity of air passage does not exist when the
installed rolloever valve is tilted to 80° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.
Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the
resistance should disappear with valve clicks.
Blow air on fuel tank side and ensure that continuity of air
passage exists through valve B.
If valve is clogged or if no resistance is feit, replace cap as
an assembly.

EF & EC-290
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CRANKCASE EMISSION CONTROL SYSTEM

' “
Steel net 5 i
Baffle plate

8 i Seal type oil
' lever gauge

- @ {7 : Fresh air
4m . Blow-by gas

SEF156E

SEC137A

ET277

Description

This system returns blow-by gas to both the intake manifold and
air cleaner.

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 man-
ifold sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handle any
blow-by and a smaill amount of ventilating air.

The ventilating air is then drawn from the air cleaner, through
the hose connecting the air cleaner to rocker cover, into the
crankcase.

tnder full-throttie 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 cleaner under all
conditions.

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if 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-291
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

|C':;N|T|0N TIMING BTDC | 10° £ 2°
M/T BOO £ 50
IDLE SPEED P | A/T 80050 (in “N'" position)

Inspection and Adjustment

ENGINE COOLANT TEMPERATURE
SENSOR

Thermistor resistance k2

20°C (68°F) | 80°C (176°F)

21-29 0.30 - 0.33

FUEL PRESSURE at idling

(Measuring point: betwean fuel
filier and fuel pipe)

Vacuum heose is connected
kPa (kg/cm?, psi)

Approximately
226 (2.3, 33)

Vacuum hose is disconnected

kPa (kg/cm?, psi} |

Approximately
294 (3.0, 43)

FUEL INJECTOR

Coil resistance 0

Approximately 10 - 15

EGR TEMPERATURE SENSOR

Thermistor resistance kQ

100°C (212°F)

85.3+8.53

EF & EC-292
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