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When you read wiring diagrams:

IN TROUBLE DIAGNOSES”.

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS”.
¢ See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
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PREPARATION / PRECAUTIONS

Special Service Tool

Tool number
{Kent-Moore No.)
Tool name

Description

Engine application

VG30E KA24E

EG11160000
(=

Adapter harness

NTO56

Measuring
engine
speed

Precautions

ECM

FUEL PUMP

® Do not operate fuet 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

s0urce. .

® 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
disconnected. However, this is not an
indication of a problem. Do not replace
parts because of a slight variation.

WHEN STARTING

Do not depress accelerator pedal when
starting.

Immediately after starting, do not rev up
engine unnecessarily.

Do not rev up engine just prior to
shutdown.

WIRELESS EQUIPMENT

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

Keep the antenna as far as possible
away from the electronic control units.
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 s0
that the standing-wave ratio can be
kept smaller.

Be sure to ground the radic to vehicle
body.

1)
2

3

INJECTOR

& Do not disconnect injector harness
connectors with engine running.

® Do not apply battery power directly to
injectors.

ECCS PARTS HANDLING

@ Handle mass air flow sensor carefully to
avoid damage.

Do not disassemble mass air flow
sensor.

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

Do not disassemble 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.

ECCS HARNESS HANDLING

® Securely connect ECCS hamess
connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resulting4in damage to 1Cs.

Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
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T
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Componeht Parts Location

Fuel tank (for Truck)\ Passenger seat \Exhau51 tube-\

Fuel tank (for Wagcn) -\

7
|
|
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1
SN L 1
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Fue! pump
ECM (ECCS cantrol maodule) - L Heated oxygenh sensor

AL \ |
/— Carbon canister

EGR iemperature sensor IACV-Air regulator
V-AAC valve
IAC @ /7 EGR valve
Power transistor _
Fuel filter—\ 4\ EGRC-BPT valve
) —— " ]
- f - h— ! .

Power steering oil pressure switch

Ignition coilJ _/
Engine cooclant temperature sensor

Right side of engine compartment ‘
’ T CTN AN

Park/Neutral position relay

Camshalt position sensor (Built into distributor)

Fuel pl.]mp relay

.
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LH cylinder he.
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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 sensor

Y

hd

Ignition switch

hd

Closed threottle position
switch

Y

Throttle position sensor

Neutral position/Inhibitor
switch

Air conditioner switch

hd

Knock sensor

hd

Battery voltage

Y

EGR temperature sensor

Power steering oil pressure
switch

Y

Y

Vehicle speed sensor

hd

ECM
(ECCS
conirol
module)

Fuel injection &
mixture ratio control

Distributor ignition system

Y

Y

Injectars

@3

\dle air control system

Y

Power transistor

WA

M

EGR control

©d

Auxiliary air control
(AAC) valve

L

Fuel pump control

Y

EGRC-solenoid valve

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

Fuel pump

T

AT

Acceleration cut control

Y
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Y

Air conditioner relay
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|IACV-air regulator control

Y
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

Fuel pressure regulator

EGRC-BPT valve

= 2

X Carbon canister TE
/\_}k Fig
. / S \

View A:

Throttle body)(‘
)

.
{,\e'

(@ EGRC solenoid valve to Throttle body (& Carbon canister vacuum port to Throttle BF
@ EGRC solenoid valve to EGR valve body

@ EGRC solenoid valve to Air duct Carbon canister purge port to Vapor
@ Fuel pressure regulator to Intake purge tube
manifold collector _ @ Vapor purge tube to Throttle body HA

]

\

EGFlé. solenoid valve ST
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Wiring Diagram (Cont’d)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEC220B|

Sea_led cover
Rotor head

Light emitting
diode

Pheto diode

Wave
forming circuit L Rotor plate

SEF613B

+20° signal stit 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.

Camshaft 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 roter 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
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine coolant temperature™
sensor harness connector

— SEFB37N

Connector for
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 Throttie 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 coperation 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 i

{(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 Pena
4.0 y

Closed throttie
position switch

Throttle
position
sensor

Output voltage between terminal No

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

Ball va!ve—’v

SEF812J

SEF813J

Holder

Louver

A

Heater pad
: Zirconia

tube
SEF4¢6H

isclation
bearing

Output voltage V. [v]

1] I
Rich -=—— |deaf ratic —= Lean

Mixture ratio
SEF288D

Qutlet
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
marifold through the nozzle. The injected fuel is controlied 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
OV 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 OV to the ECM. A
heater is used to activate 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 rcllers 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-AAG valve

ldle adjusting screw

SEF908M

SEFQ40E

Power Transistor & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

Idle Air Control Valve (IACV)-Air Regulator

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

A bimetal, heater and rotary shutter are buiit into the IACV-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 (IAA) Unit

The 1AA unit is made up of the IACVY-AAC valve and idle adjust-
ing screw. It receives the signal from the ECM and controls the
idle speed at 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 will flow through the IACV-AAC valve.

EF & EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

%/ )
Power steering oil pressure

switch harness connector

SN

SEF507N

Magnetic line
» ¢ Reed Reed
‘15 N switch s N switch
f ——.
| S———
N5 L
e : ™\ Magnetic
! ; line
T g
Fieid plate Field plate
SEFG24B

SEF815)

Vacuum signal
source

Air bleed

T Sremsoreerres ]

Diaphragm

Exhaust pressure MEFE51D

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.

Vehicle Speed Sensor (VSS)

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

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

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-
sure to the piezoelectric element. This vibrationa! pressure is
then converted into a voltage signal which is sent to the ECM.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas to be led to
the intake maniold 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 throtile 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.
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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 tc 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 (MFI) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Mass air flow sensor Amount of intake air

>

Y

Engine coolant temperature Engine coolant temperature

sensor

Heated oxygen sensor

Yy

Density of oxygen in exhaust gas

Throttle position sensor Throtile position

Closed throttle position switch | Throftle valve idle position

Y

Neutral position/Inhibitor Neutral position

Y

b4

switch

Vehicle speed sensor Vehicle speed

Ignition switch Start signal

Y

b4

Battery Battery voltage

hd

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 vaiue 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

ECM

{(ECCS
control

hd

Injector

module)

INCREASE/DECREASE COMPENSATION

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

< Fuel increase >

1)
2)
3)
4)

During warm-up

When starting the engine
During acceleration
Hot-engine operation

< Fuel decrease >

1).

During deceleration

EF & EC-17




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed lcop
control

Feedback signal

Injection pulse

Combust%on Fuel injection
SEFg10M

o Simultaneous maltiport fuel injection

No_ 1 cvlindar_n

No. 2 cylinder
No. 3 cylinder.

No. 4 cylindar

No. 5 cylinder

MNo. B cylinder

o e o e e |
::'rzl:izlfl

»l—m— 1 engine cycle —_l

® Sequential multiport fusl injection

No. 1 cylinder—| |

No. 2 eylinder

M

No. 3 cylinder

M

M.

No. 4 cylinder
Mo. 5 eylinder

i

No. 6 cylinder

.

1—1 enéine 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 voltage 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-

lcop 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 cperation

3) Engine idling

4) Malfunction of heated oxygen sensor or iis 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 to 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
muitiport fuel injection system and sequential multiport fuel
injection system. In the former, fuel is injected into all six cyl-
inders simultanecusly twice each 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 sensor

Engine speed and piston position

Y

. Amount of intake air
Mass air flow sensor .

Y

. i ture
Engine coolant temperature sen- Engine coolant tempera

Y

sor

Closed throttle position switch Throttle valve idle position

hd

Neutral position/Inhibior switch Neutral position

ECM

Y

Throttle position sensor Throttle position

{ECCS
control
module)

Power transistor

¥

¥

_Vehicle speed sensor Vehicle speed

¥

lgnition switch Start signa!

Y

Knock sensor Engine knocking

Battery Battery voliage

Y

hd

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM in
order to maintain the best air-fuel ratio in
‘response to 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
Tp
(msec) h
175
A
=
B 1.50 -
z
21285
>
[a N
c
g
& 075
£
=N
500 1,000 1,400 1,800 2,200
Engine speed (rpm) SEF741M

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
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’
1.00 the condition and the signa! is transmitted to the ECM (ECCS
control module). After receiving it, the ECM retards the ignition
timing to avoid the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

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

Engine speed

Camshaft position sensor

Y

Engine coolant temperature Engine coolant temperature

sensor

Y

Ignition switch Start signal

Y

Closed throtile position switch | Throltle valve idle position

Throttle position sensor Throttle position

b4

ECM
(ECCS
control
module)

IACV-AAC valve

Y

Neutral position

Neutral position/inhibitor
switch

Y

Air conditioner switch Air conditioner operation

Y

Power steering oil pressure
switch

Y

Battery Battery voltage

Y

Vehicle speed sensor Vehicie speed

[
»

SYSTEM DESCRIPTION

This system automatically controfs engine idle speed to a spec-
ified level. Idle speed is controlled 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 contro! 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

¥

T

SYSTEM DESCRIPTION

To reduce power consumption, fuel pump relay
ON-QOFF operation controls the fuel pump as fol-
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 Operates

Exhaust Gas Recirculation (EGR) System

INPUT/QUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

Y

Mass air flow sensor Amount of intake air

Y

Engine coolant temperature

Engine coolant temperature

3ensor

Throtile position sensor

Throttle valve idle position

Y

ECM
(ECCS
control

EGRC-solenoid valve

A\ d

Y

Throttle valve idle position

module)

Closed throtile position switch

Ignition switch Start signal

Y

Vehicle speed sensor Vehicle speed

Y

Y

SYSTEM DESCRIPTION

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

This causes the port vacuumn 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) Engine starting ‘
through the ECM. When the ECM detects any of 3) 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
cantrol
module)

Air conditioner relay

¥

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

Camshaft positicn sensor 1207 signal

Fuel injector

Y
Y

1° signal

Ignition switch Start signal

Power transistor

Y
L4

ECM
Neutral position/Inhibitor Neutral position .| (ECCS .| Fuel pump
swilch | control "
module)
Battery Battery voltage - | 1ACV-AAC valve
.| EGRC-soienoid valve
Outline {3) Battery voltage is greater than 10 volts 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

EF &
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.
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION

PREPARATION

1.

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

Battery

Ignition system

Engine oil and coolant levels
Fuses

ECM SMJ harness connector
Vacuum hoses

Air intake system

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

Engine compression

EGR valve aperation

Throttle valve

Overall inspection sequence

2. On air conditioner equipped models; checks
should be carried out while the air condi-
tioner is **OFF".

3. On automatic transmission equipped models,
when checking idle rpm, ignition timing and
mixture ralio, checks should be carried out
while shift lever is in “N” position.

4. When measuring “C0O” percentage, 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.

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

WARNING:

Apply parking brake and block both front and
rear wheels with chocks.

INSPECTION END

INSPECTION START
A 4
Perform on-board diagnostic NG | Repair or replace.
| system.
OK
¥
L 2
Check & adjust ignition timing. [ b
r
Check & adjust idle speed.
h 4
Check heated oxygen sensor NGL Check heated oxygen sensor NGL Repair or replace harness. ol
function. harness. A
OK
Y
Check CO%. OK‘ Replace heated oxygen sensor.
h 4 ¥ A 4
Check idle mixture ratio. NGL Check emission control parts P NGl Gheck heated oxygen sansor OK
oK | and repair or replace if neces- ) function. A
sary.
r

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

Idle check and set procedure

INSPECTION START

d &l
Visually check the following:
» Air cleaner clogging
e Hoses and ducts for leaks WA
e EGR valve operalion
e Electrical connectors
TEMP k£ e Gasksts EM
—— e Closed throttle position switch operation
120 270 ! LS
k Start engine and warm it up until water temperature indicator

G

SEF246F

poinis to the middie of gauge.

A 4
Open engine hood and run engine at about 2,000 rpm for about
2 minutes under no-load.

\\\\\\\IHIHU i,
{\\\\\ 4 5/ ?’;’/

Z

7
= 3 74
‘:‘?\EK ° % M
=, O 7 3 T
ES 8 § Periorm ECCS on-board diagnostic system (Diagnostic Test SEF202H
7 coweme N Mode 11, IV, V). MT
SEF247F oK NG
. AT
Repair or replace componenis as necessary,
y it
Does engine run smoothly? '
Yes No ' PD
v .
: Clean injectors.
\\\u\'IIH'IHH by, o
\Q\\\\‘\\\\f 5/% : A
S, A '
?1 = —3- <> Race engine two or three times under no-load and run engine " BA
Eul = for about one minute at idle speed. N )
2o 0 ed
1000 r 'man
SEF248F BR
L )
Check ignition timing.
AIT: ST
15°+2° BTDC (A/T: in “N” position)
M/T:
OK NG Bis
) ¥
Adjust ignition timing by turning distributor after lcosening bolt
which secures distributor. HA
i
C‘;) @ EL
10° BTDC
SEFT14LA
DX
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IDLE SPEED/IGNITION TIMING/IDLE

MIXTURE RATIO INSPECTION

® // LN _— \%&k\ﬁ II/J/ (?
l ST
gt , D0 =
Check idle speed (A/T: in "N" position}. A S LA
' e A
}g‘ AR 5‘{1 \.%é'u}‘—'—f
AIT: &y AAC valve sub-harness
MIT: 75050 rpm —— = connector T
) SEF911M
0K NG
Y /
intake manifold collsctar Disconnect |ACV-AAC valve sub-harness connector.
f /_;A\ D
=N
W
o Dwefse }\ Adjusl engine speed by turning idle speed adjusting
v ! ] Y p VR et
— ;‘; <> screw (A/T: in "N'" position).
28
Faﬂjusgng / %
¥ sCrew ! .
//}“ﬁ ' ::‘?T 700 rpm
SEF508N T
L
Receonnect IACV-AAC valve sub-harness connector. »
r Wiz
R
Run engine at about 2,000 rpm for about 2 minutes under ,}\\\\\\'3 4 g /7///,
no-load. <> e 6’%
= \\Qh 3
) Zo a§
= 10K riman
Keep engine speed at 2,000 rpm and make sure that NG SEF24TF
green inspection lamp on ECM goes ON and OFF more
than 5 times during 10 seconds.
wilihy,
OK \\\\\\\\\2/‘ ’5/#/?//{
N %4
— S, s A
Race engine two or three times under no-load, then run " :> = / E |
SEF292H engine at idle speed. _.E__’_':L/ 4 3
Zg,o 2
100G rirmin
v SEF248F
? Set the diagnosis mode selector on ECM to Diagnostic
Test Mode 1.
y
SEF957D
Make sure that inspection lamps (red and green) go on
and off more than 5 times simultaneously during 10 sec-
onds at 2,000 rpm under no-load.
OK
r
INSPECTION END
(-
~ ‘ Y
}‘?—-?\g ) ®

SEF292H
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

%

®

l

Heated oxygen sensor
harness connector

o)

SEF142M

Check heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable.

2) Disconnect ECM SMJ harness connector from ECM.

3) Disconnect heated oxvygen 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 to page EF & EC-96.

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

A

ER

- | &8
[C_eom_jof cannecTar]] | 1Y
18

QISCONNECT

Continuity exists ..........
Continuity does not exist

-

&

OK

Repair or replace harness.

L

FE

Y

Connect SMJ harness connector o ECM.

GL

Y

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

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

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

L 2

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

SEC241B
DISCONNECT Engine cooalant
m temperature sensor
harness connector
.
TS.
2.6 k) resistor
SEFt43M
eme <E
N\
120 270 47
SEF246F

k4

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

100 £ /mun

SEF248F
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IDLE SPEED/IGNITION TIMING/IDLE
MIXTURE RATIO INSPECTION

T

Check CO%.

Idle CO: 0.2 - 8.0%

After checking CQ%,

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

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

SEF292H

NG OK

Y

Replace heated oxygen senscr.

Y

ing 10 seconds.

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

OK

\ a

Y

Connect heated oxygen sensor harness connector to heated
oxygen sensor.

Y

Check fuel pressure regulator.

> (See page EF & EC-139))

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

Y.

Check injector and its circuit.
{See page EF & EC-108))
Clean or replace if necessary.

h 4

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

h 4

Check ECM function* by substituting another known good
ECM. '

*: ECM may be the cause of a problem,

but this is rarely the case.

[}

NG
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TROUBLE DIAGNOSES
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How to Perform Trouble Diagnoses for Quick
59"“"5 _ and Accurate Repair

Contro! module.  Actuators INTRODUCTION

The engine has an ECM to control major systems such as fuel g

control, ignition control, idle air control system, etc. The ECM
w accepts input signals from sensors and instantly drives actua-

tors. It is essential that both kinds of signals are proper and [ja

stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
seriaanp  oF other problems with the engine. EM

It is much more difficult to diagnose a problem that occurs

intermittently rather than continucusly. Most intermitient prob-
lems are caused by poor electric connections or improper wir- G
ing. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts. EF &
A visual check only may not find the cause of the problems, so EC
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 FE
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- GL

tion with the customer, find out what symptoms are present and
under what conditions they occur.

. . . ‘ N " dE
Start your diagnosis by leoking for “conventional” problems BT
first. This is one of the best ways to troubleshoot driveability
problems on an electronically controlled engine vehicle. AT
WORK FLOW
| CHECK IN I SERVICE MANUAL TF
l, REFERENCE ITEM & PAGES
LISTEN TO CUSTOMER COMPLAINTS ’ DIAGNOSTIC WORKSHEET i
SEF234G | ¢ | DiaGNOST ED
BASIC INSPECTION |——— Basic Inspection ;
I ¢ EF & EC-48 FA
e Does Diagnostic test mode |1l (self-diagnostic
results) exist? L@‘L@}s
No ‘Yes
INSPECTION ON THE . -
Diagnostic Procedures 22 - 42 =
BASIS OF EACH BR
MALFUNGTION EF & EC-77 - 128
INSPECTION ON THE
BASIS OF EACH Diagnostic Procedures 1 - 21 g)T
SYMPTOM EF & EC-50 - 76
! '
[=
| REPAIR/REPLACE BIF
FINAL CHECK H A&
——— Confirm that the trouble is completely fixed by Basic Inspection
NGj pertarming Basic Inspection and Test Drive. EF & EC-48
lox
EL
L GHECK oUT
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

KEY POINTS

WHEN ... Date, Frequencies
WHERE..... Road conditions

and Accurate Repair (Cont'd)
DIAGNOSTIC WORKSHEET

faster and more accurate.

] . There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components.
A good grasp of such conditions can make trouble-shooting

HOW ... Operating conditions, :
WF;atherQ::onditions In general, feelings for a problem depend on each customer. It
Symptoms ' is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
SEF207L : . e .
shown below in order to utilize all the complaints for trouble-
shooting. :
Worksheet sample
Customer name  MR/MS Modei & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date in Service Date

[ Startability

L] Impossible to start [J No combustion U Partial combustion
{J Partial combustion affected by throttle position
[J Partial combustion NOT affected by throttle position

[ Possible but hard to start  [] Others |

] No fast idie (| Unstable [ High idle O Low idle

O Idti
'"g 0O Others | ]
Symptoms
L] Stumble L1 Surge 0 Knock LI Lack of power
(] Driveability [ Intake backiire [J Exhaust backfire
O Others [ 1
O At the time of start [J While idling
J Engine stall [ While accelerating O While decelerating
J Just after stopping 7 While loading

Incident occurrence

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

Frequency O All the time O Under certain conditions J Sometimes
Weather conditions [} Not affected
Weather [l Fine 1 Raining 1 S8nowing LI Others | 1
Temperature O Hot O Warm O Cool 0 Cold J Humid °F
O Cold ] During warm-up [J After warm-up
Engine conditions- Engine speed | L1 1 | 1 | 1 I
0 2,000 4,000 6,000 8,000 rpm

Road conditions

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

Driving conditions

O Nct affected

[ At starting 1 While idling ] At racing
[J While accelferating ] While cruising

O While decelerating ] While turning (RH/LH)

Vehiclespeed |, | | s 0 v b o,y
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

[ Turned on " [ Not turned on

EF & EC-32
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)
N INTERMITTENT PROBLEM SIMULATION
' g\k_,—\ In order to duplicate an intermittent problem, it is effective to
ﬁﬁms is the) create similar conditions for component parts, under which the
symptom, problem might occur.
st it/ Perform the activity listed under Service procedure and note
the result.
SEF897M
Variable factor Influential part Target condition Service procedure
Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure reguiator -
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Rotate distributor counterclockwise. '
2 | Ignition timing )
sensor Retarded Rotate 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 0 ti heck
c peration chec nostic Test Mode I/il) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldie speed |ACV-AAC valve
Lowered Turn idle adjusting screw clockwise.
Tap or wiggle.
. ) Poor electrical con-
5 Electrl?al COn.ne(.:tion Harne?s connectors nection or impfoper 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 similar 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 Flectric parts Damp A
components. Use a mist
sprayer.]
Turn on head lights, air conditioner, rear
8 |Electric loads Load switches Loaded g
defogger, etc,
9 (?Iosed ‘throttle p'0.5|- ECM ON-OFF switching Rotate throtile position sensor body.
tion switch condition )
- _ . Try to flash timing light for each cylinder
iti T light Spark er check
10 | fgnition spark position iming lig park pow using ignition coil adapter (SST).

EF & EC-33
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TROUBLE DIAGNOSES

SEF217L

On-hoard Diagnostic System
MALFUNCTION INDICATOR LAMP

A

maklfunction indicator lamp has been adopted. This light

blinks under the following conditions:

California model Non-California model

Light illuminates when any Light illuminates when any

Malfunction

On-board diagnostic system
diagnostic trouble code No.

Mass air flow sensor circuit

Engine coolant temperature
sensor circuit '

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

EGR function

12

13
14

N

32

Condition |one of conditions 1), 2}, 3} one of conditions 1), 2) and 4)
and 4) is satisfied. is satisfied.
1)  When ignition swilch is turned “ON" (for bulb check).
2) When systems related to emission performance malfunc-
tion in Diagnostic Test Mode | (with engine running).
e This malfunction indicalor lamp always illuminates and is
synchronous with red LED.
3) 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
Throttle position sensor cir- 13
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 i

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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TROUBLE DIAGNOSES

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 selector on ECM
fully clockwise.} FE
¥
Flashing N timas Read the number of flashes. GL
|

*1 )
./'—"" - ‘|r — l e l D IR T
@D 0D ED--CD @) —> D@ @ @->CD DD

Once Twice Three times Four times Five times _

\‘\\$\L l / TE
PD
FA

(Turn diagnostic test mode selector fully
counterclockwise.)

: ] RA
/J \

¥ BR
Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test Diagnostic Test
Mode | Mode i Mode Il} Mode IV Mode V
HEATED OXYGEN MIXTURE RATIO SELF-DIAGNOSTIC SWITCHES ON/OFF REAL-TIME 8T
SENSOR MONITOR FEEDBACK CON- RESULTS - DIAGNOSTIC TEST DIAGNOSTIC TEST
TROL MONITCR MODE MODE
Y [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 - Il - IV - V > | ... EL
*2 The diagnostic frouble code is erased from the backup memory of the ECM. '
o Return the diagnostic test mode selecior 1o the original position so as nol to disturb the idle speed.

EF & EC-35 207
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On-board Diagnostic System — Diagnostic 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 {Ignition switch “ON'") Open loop condition Closed loop condition
Green ON : *Remains ON or OFF Blinks
& 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
o OFF: except for the above conditicns

*. 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 CIRCUIT CHECK
See page EF & EC-96.

On-bhoard Diagnostic System — Diagnostic Test
Mode |l
Mixture ratio feedback control monitor

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

Diagnostic Test

Engine stopped

Engine running

LED Ignition switch Open log|
Mode (g n swi P - P Closed loop condition
condition
*Remains ON or .
Green OFF Blinks
Compensating mixture ratio
Diagnostic Test Betweaen 5%
. . More than
Mode I Remains ON or R lean and 5% More
Red OFF 5% rich )
OFF rich
Synchronized
FF i
© with green LED | emains ON

*: Maintains conditions just before switching to open loop

If the red LED remains ON or OFF during the closed loop
operation, the mixiure 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.
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TROUBLE DIAGNOSES |

Code No. 12
—
Red Green

SEFD56L!

On-board Diagnostic System — Diagnostic Test
Mode I :
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
retrieved from the memory by turning on the diagnostic test
mode selector, located on the side of the ECM. When activated,
the maifunction is indicated by flashing a red and a green LED
(Light Emitting Dicde), also located on the ECM. Since all the
self-diagnostic results are stored in the ECM’s memory even
intermittent malfunctions can be diagnhosed.
A malfunction 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 problems are classified by diag-
nostic trouble code numbers in this way. :
e When the engine tfails to stari, crank it two or more seconds
before beginning on-board diagnostic system.
e Read out self-diagnostic resulls first and then erase the
malfunctian 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 TABILE

Diagnostic trou- Detected items
ble code No.
11 Camshaft position sensor circuit X
12 Mass air flow sensor circuit X
13 Engine coolant temperature sensor circuit X
14 Vehicie speed sensor circuit X
21 Ignition signal missing in primary coil X
N Engine contrel 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 Throttle posilion 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 seiected after selecling
Diagnoslic Test Mode lil.

EF & EC-37
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TROUBLE DIAGNOSES

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. ’
1t Camshaft position sensor | e Either 1° or 120° signal is not entered |e Harness and connector
circuit for the first few seconds during {if harness and connector are normal,
engine cranking. replace camshaft position sensor.)
e 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 circuit | @ The mass air flow sensor circuit is @ Harness and connector
open or shorted. (An abnormally high {If harness and connector are normal,
or low voltage is entered.) replace mass air flow sensor.)
13 Engine coolant temperature | @ The engine coolant temperature sen- |e Harness and conneclor
sensor circuit sor circuit is open or shorted. @ Engine cooclant temperature sensor
(An abnormally high or low puiput
voltage is entered.}
14 Vehicle speed sensor cir- e The vehicle speed sensor circuit is e Harness and connector
cuit open or shorted. » Vehicle speed sensor
{reed switch)
21 Ignition signal circuit o The ignition signal in the primary ¢ir- | e Harness and connector
cuit is not entered during engine o Power transistor unit
cranking or running.
N ECM e ECM calculation function is malfunc- |{Replace ECM {ECCS contral modulel.]
tioning.
32 EGR function ® EGR valve does not operate. e EGR valve
(EGR valve spring does not Jift.) o EGRC-solenoid valve
33 Heated oxygen sensor cir- | e The heated oxygen sensor circuit is o Harness and connector
cuit open or shorted. # Heated oxygen sensor
{An abnormally high or iow ouiput e Fuel pressure
voltage is entered.} e Injectors
® Intake air leaks
34 Knock sensor circuit e The knock sensor circuit is open or e Harness and connector
shorted. {An abnormally high or low ® Knock sensor
voltage is entered.)
35 EGR temperature sensor e The EGR temperature sensor circuit is | e Harness and connector
circuit open or shorted. (An abnormally high |e EGR temperature senscr
or low vohtage is entered.)
43 Throttle position sensor e The throttle position sensocr circuit is | e Harness and connector
circuit open or shorted. e Throttle position sensor
(An abnormally high or low voltage is
entered.)
45 Injector leak @8 Fuel leaks from injector. ® Injector
51 @ The injector circuit is open. e Harness and connector

injector circuit

e 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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On-board Diagnostic System — Diagnostic Test

Mode Il

Self-diagnostic Results (Cont’d)

PROCEDURE

DIAGNOSIS START

L

Remove right side of lower center console cover.

:

Start engine and warm it up to normal engine operat-
ing temperature.
{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 fuily counterclockwise.

Y

Diagnostic Test Mode |1l

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

NG

\d

OK

mmmmmmommmmm- e -Memory erasing procedure

Write down the malfunc-
tioning Diagnostic trouble
code No.

Turn diagnostic test mode selector on ECM fuilly clockwise.

.

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

ECM fully counterclockwise.

Lo - _____

Turn ignition switch “"OFF".

Y

Turn ignition switch

“OFF".
'

Diagnostic Test Mode IV

Reinstall the ECM in place.

See decoding chart.

CAUTION:

3

DIAGNOSIS END

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

o During display of a Diagnostic trouble code No. in on-board diagnostic system mode (Diagnostic Test
Mode Ill), if another diagnostic test mode is to be performed, be sure to note the malfunction 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 switch “OFF”. Otherwise, on-board
diagnostic system information in the ECM memory will be lost.

EF & EC-39
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TROUBLE DIAGNOSES

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 continucusly.

(1)

{2)

Soft closed throttle position switch

Starter switch

Vehicle speed sensor

Closed throttle posilion switch & Starter switch

The switches ON/QFF status in Diagnostic Test Mode 1V 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 switching is
performed.

Vehicle speed sensor

The switches ON/QFF status in Diagnostic Test Mode IV is
selected is stared 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. MA
Turn ignition switch “ON". EM
Turn diagnostic test mode selectar on L

ECM fully clockwise.

- }
g N After the inspection lamps have flashed 4

[ ‘times, turn diagnostic test mode selector
@_,A,Z\i fully counterclockwise. ) 2 R

30,
TN
NS R I
SEF451H ~— //O/
Make sure that a red inspection lamp goes cL
e “OFF". %\
/

Flashing 4 times

ﬂ
N
\xk ' ¥ MT
R, o ViNRZL - Q Diagnostic Test Mode 1V
Aﬁv - \-(\""1 Y : NG
Accelerator pedal & Make sure that a red inspection lamp goes ,.| Check throttle position sensor circuit. AT
“ON" when depressing accelerator pedal.
SEF298H
lOK B
TF
Make sure that a red inspection lamp goes NG‘ Check starter signal circuit.

% “ON" during turning ignition switch

<L\ "START". ‘ B
J, /\\, $0K

START
% Lift the rear of the vehicle. EA

% \_(\" l
SEF299H - — NG [
Drive vehicle (in 2WD for 4WD models). .| Check vehicle speed sensar circuit. RA
Make sure that a green inspection lamp " !
goes "ON” when vehicle speed is 20 km/h
12 MPH) or faster.
{ ) an
‘LOK
Turn ignition switch “OFF".
i 8T
Reinstall passenger seat, aF
DIAGNOSIS END
HA
‘CAUTION:
e For safely, do not drive rear wheels at higher speed than required. _ EL
()4
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On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode

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

ately.
o 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 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.

PROCEDURE

DIAGNOSIS START

!

Remove passenger seal.

!
!

Turn diagnostic test mode selector on _
ECM fully clockwise. Flashing 5 times

¢ | 2

After the inspection lamps have fiashed 5 @

times, turn diagnostic test mode selector <> [»]

fully counterclockwise, q@\\
£

Start engine.

@/ /—\\\
g" 1\: N9

R 2
1 ,’, - = i i
] AR L\f/( Diagnostic Test Mode V
o 1\ "
seFagan | Make sure that inspection lamps are not »| 1f flashing, count No. of flashes.
flashing for 5 min. when idling or racing.
¢OK
h 4
Turn ignition switch “OFF". Turn ignition switch “OFF”.
\d l
Reinstall passenger seat. See decoding chart.
¥ l
DIAGNOSIS END Perform real-time diagnosis system
inspection.
If malfunction part is found, repair or
replace il.

CAUTION: _
In real-time diagnosis, pay attention to inspection lamp flashing. ECM displays the diagnosiic trouble
code only once and does not memorize the inspection.
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On-board Diagnostic System — Diagnostic Test
Mode V
Real-time diagnostic test mode (Cont’d)

DECODING CHART

Display presentation Malfunction circuit or parts ECM shows a malfunction signal when I
the following conditions are detected.
{Compare with On-board diagnostic
system - Diagnoslic Test Mode i) A
CAMSHAFT POSITION SENSOR

Camshaft position sensor circuit is The 1° or 120° signal is momen-
malfunctioning. tarily missing, or, multiple, momen- EM
RED LED . |, tary noise signals enter.
H: ON — =~ Camshaft position
| I I ] I 3, sensor LG
o OFF %~ Rotor plate
EF &
EC
SECT30AA _
MEF251DA =E
REAL TIME DIAGNOSTIC INSPEC-
TION
See page EF & EC-44. CIL
MASS AIR FLOW SENSOR
Mass air flow sensor circuit is mal- Abnarmal, momentary increase in T
functioning. mass air flow sensor output signal.
GREEN
LED ™ ™ AT
o OFF TF
SEC731AA PD
REAL TIME DIAGNOSTIC INSPEC-
ser TION
048 See page EF & EC-45. FA
IGNITION SIGNAL =7\
Ignition signal is malfunctioning. Signal from the primary ignition
coil momentarily drops off.
GREEN BR
LED “" ™
:9F ON Aﬂ""" ”ﬂ”ﬂ ”m-”-l
o OFF §T
SEC732AA BiF
REAL TIME DIAGNOSTIC INSPEC-
SEF736) TION |
See page EF & EC-46, LA
EL
()4



TROUBLE DIAGNOSES

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 If malfunction, perform
Check items - Sensor & SM.J e i
sequence conditions | sensor the foliowing items.
actuator harness
harness
connector
connector
Tap and wiggle harness con- During
1 nector or companent during real-time X X X Go to check item 2.
real-time diagnosis. diagnosis
2 Check harness continuily at Engine X _ o Go to check item 3.
connector. stopped
Disconnect harness connector, Enaine
3 and then check dust adhesion stog od 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- stopped 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
reai-time diagnosis. diagnosis diagnosis, replace terminal.

harness connector

SEFS08N

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 @F
—: Not available
GCheck paris
1
Mass air ECM WA
Check ) Check - If malfunction, perform
Check items . flow sen Sensor & SMJ . p
sequence conditions sor the following items. .
actuator | harness =
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 connector, ) . 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 , T
5 and then recheck harness con- stooped X — — Replace terminal.
tinuity at connecior. PP :
Tap and wiggle harness con- During If diagnostic trouble codes are AT
G nector or componen! during real-time X X X displayed during real-time
real-time diagnosis. diagnosis diagnosis, replace terminal.
TF
PD
58,
8T
BF
Mass air flow sensor Q HA
harness connecior : "
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 available

Check parts

Check Check items Check Ig.nition ECM If malfunction, perform
seguence conditions signal Sensor & SMJ the following items.
harness actuator harness
connector connector
Tap and wiggle harness con- | During
1 nector or component during real-lime X X X Go to check item 2.
real-time diagnosis. diagnosis
inuity at Engine
2 Check harness continuity a g X o . Go to check item 3.
connegtor. stopped ’
Disconnect harness connector, Engine
3 and then check dust adhesion 9 X — X Clean terminal surface.
stopped
to harness connector.
Engine
4 Check pin terminal bend. o — — X Take out bend.
stopped
Reconnect harness connector Engine
5 and then recheck harness con- stog od X — — Replace terminal.
tinuity at connector. i
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

SEFS9CN

EF & EC-46
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TROUBLE DIAGNOSES

Diagnostic Procedure

CAUTION: _

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

SEF280H EM

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

Red
projection

SEF725H cL

3. 'When connecting or disconnecling pin connectors into or
from ECM, take care not to damage pin terminals (bend or 7

break).
4. Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. AT
TF
SEF2%1H @E‘
e 5. Before replacing ECM, perform ECM input/output signal
¢ Perfarm ECM in- inspection and make sure whether ECM functions properly [2,
put/output signal
Sinspectlon before or not. (See page EF & EC-127.)
replacement.
4 OLD ONE
W N
b7 BR
/ ~ SEF146M 8T
6. After performing this “Diagnostic Procedure”, perform
ECCS on-board diagnostic system and driving test. BE
EL
SEF282H ' : )4




TROUBLE DIAGNOSES

voltage

Hamess connector|
for solenoid valve

Solenoid valve

SEF142]

Diagnostic Procedure (Cont’d)

7. When measuring ECM conirolled components supply volt-
age with a circuit lester, 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
1§

ii:'

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:

e 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 lGote | .
Yes
h
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‘\\|l|',4

'I

-

0'

2
1 eas ):.5
P i

6

SEF146]

Basic Inspection (Cont’d)
®

s

SEF 1481

SEF150l

SEF332D

CHECK IDLE ADJ. SCREW INITIAL SET No .| Adjust engine speed by
RPM. turning idle adjusting
When disconnecting IAGV-AAC valve screw.
harness connector, does engine speed
faill 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 Candition Voltage (V)
IGN _ IGN
Start signal [ON  START 0 — Battery
voltage
Throttle posi- -
tion switch Idle position | Battery voltage
: AIG _ NG
AC OFF ON Battery voltage
signal {Engine run- - 05-07
ning}
Selector lever
Neutral {Park- { is "N" or "P"
ing) position position — 0—80-98.0
switch Except "N" and
np
0K
¥
Yes

READ SELF-DIAGNOSTIC RESULTS.

1. Set “Self-diagnostic function” in
Diagnostic Test Mode !ll, (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

h 4

INSPECTION END

EF & EC-49

Go to the relevant
inspection procedure.

CL

T

EL

B}

221



TROUBLE DIAGNOSES

SEF021K

Diagnostic Procedure 1 — High Idling after

Warm-up

CHECK IACV-AIR REGULATOR.
When pinching the IACV-air regulator
hose, does the engine speed drop?

Yes | Check IACV-air regulator

L 4

No

A

and circuit.

H

Exhaust gas

DISCONNECT

' 3 4
:|®3= 2\\‘1.”"/

sensor ~.\ .0’ 5

rt— S E

Lo 0- 6
SEF375!

CHECK INTAKE AR LEAK.

1. Disconnect heated oxygen sensor
harness connector.

2. After racing engine at 1,500 rpm
under no load for about 30 seconds,
does the engine speed drop?

Yes | piscover air leak location

No

b

Y

and repair.

Accelerator wire

SEF057LA

CHECK THROTTLE LINKAGE.

1. Check that throtlle linkage moves
smoothly.

2. Confirm that throttie valve both fully
opens and fully closes.

NG Repair throltle linkage or

¥

oK

Y

INSPECTION END

|ii DISCONNECT

€

AN/

1IN

SEF307G

sticking of throttle valve,

Diagnostic Procedure 2 — Hunting

SEF058L

CHECK HEATED OXYGEN SENSORS. Yes | Check heated oxygen
When disconnecting heated oxygen " | sensor. (See page EF &
sensor hamess connector, is the hunt- EC-96)
ing fixed?
No
A 4
PERFORM POWER BALANCE TEST. No .| Goto E’ .

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

l Yes
®

EF & EC-50
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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
ser1531 I L EM
k.
E] CHECK FOR INTAKE AIR LEAK. Yesk 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. 4 ]
SEF512N oK CL
¥
INSPECTION END : WIT
&T
TF
SEC547A )
Diagnostic Procedure 3 — Unstable ldle
[~
CHECK EGR VALVE. NG__ Repair or replace. R4
Check EGR valve for sticking. _
0K
Y R
PERFORM POWER BALANCE TEST. No .| Goto [
When disconnecting each injector har- " 8T
SECsaTA ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop? BE
o
#Yes
®
HA
EL
/( $) A
Rocker cover (Right bank) SEF511N IDX
EF & EC-51
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SEFOS1L

Ignition wire

Spark plug

SEF282G

SEF1581

Diagnostic Procedure 3 — Unstable Idle

(Cont’d)
®

|

CHECK INJECTOR.

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

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

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

No

Y

Yes

A 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

v

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

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

NG

SEF332D

OK

6] v

Y

Repair or replace spark
plugis).

CHECK FUEL PRESSURE.
1. Aelease 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}

NG

Y

OK

- ¥

Check 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-lead, check to see that
GREEN LED on the ECM goes ON
and QFF more than 5 times during 10
seconds. '

NG

lOK
®

EF & EC-52

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

B < . . (Cont’d)
; Intake manifold collector @
[N l
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak focation | €l
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the
engine speed rise? [A
No
sersizn| Bl v (]
CHECK IDLE ADJ. SCREW CLOGGING. |N° .| Check tor IACV-AAC
1. Disconnect IACV-AAC valve harness valve clogging or throttle
IACV-AAG valve| ) LG
sub-harness connector, . connector, valve clogging.
e

2. Can you set engine speed as follows
by turning idle adjusting screw?
70050 rpm
[in “N" position}

Yes FE
Yy
CHECK COMPRESSION PRESSURE. NG | Check pistons, piston
e Check compression pressure. " rings, valves, valve seats CL
Standard: XPa (kg/cm?, psi)/300 rpm and cylinder head gas-
intake manifold \ 1,196 (12.2, 173) Kets.
collegtor ! C&\ Minimum: kPa (kg/cm?, psi)/300 rpm WMIT

883 (9.0, 128)
Difference between each cylinder:
kPa (kgiem?, psi)/300 rpm AT
98 (1.0, 14)

Idle speed oK TF

adjusiing
sCcrew
e

h 4
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam-

A

SEFST3NI | age or poor connection of ECM harness
connector.
OK EA
L4
Reconnect ECM harness connector and
retest. A
Trouble is not fixed.
Y B
TRY A KNOWN GOOD ECM.* =i
OK
L4
8T
INSPECTION END
*. ECM may be the cause of a problem, but this is rarely the case. BB
HA
EL
IBX
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Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

Ignition wire

Spark plug

SEF282G

'CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition.
{Refer to EL section.)
oK
h 4
CHECK FUEL PRESSURE. No | Check tuel pump and cir-
\\/» 1. Pinch fuel feed hose with fingers. cuit. (See page EF &
/\ ) 2. When cranking the engine, is there EC-115))
ASCD wire any pressure on the fuel feed hose?
Yes
Y
CHECK IACV-AIR REGULATOR AND Yei Check IACV-AAC valve,
IACV-AAC VALVE. IACV-air regulator and
When pressing accelerator pedal fully, circuits. (See pages EF &
can you start the engine. EC-117, 118
SEF514N
No
4] v
\ . f\\ \ CHECK INJECTOR. No o] Check injector(s) and cir-
“u L@ Q 1. Remove camshaft position senser cuit(s).
) - from engine. (Harness connector
b should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
0 3. When rotating camshaft position sen-
i sor shaft, does each injector make
A an operating sound?
SEF3821 Yes
A
CHECK IGNITION SPARK. NG | Gheck 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
E h 4
SEF061¢ NG ]
CHECK SPARK PLUGS. .| Repair or repiace spark
Remove the spark plugs and check for plug(s).

fouling, eic.

*OK

@

EF & EC-54
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TROUBLE DIAGNOSES

SEF1581

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

®

l

CHECK ECM HARNESS CONNECTOR. NG_ Repair or replace.
Check the ECM pin terminals for dam-
age or poor cannection of ECM harness
connector.

h

OK
3

Reconnect ECM harness connector and
retest.

Troubie is not fixed.

b

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

OK
y

TRY A KNOWN GOCD ECM.*

X

INSPECTION END

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

EF & EC-55

FE

(2

PD

FA

BR

8T

BF

HA
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|

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 the tuel feed hose?

No

Yes

hd

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

Vacuum hose

N

Fuel pressure regulator
o

2

A

SEFQ64L

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

Y

Yes

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.

SEFOBIL( | 4. Check for spark.

NG

o]

Ignition wire

Spark plug

SEF282G

OK

h 4

A

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

tor unit and circuits. {See.

page EF & EG-90.)

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

NG

OK
h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

kA

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*.

¥

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

\\4(/)\

Fuel feed hose
A

SEF514N

SEF3Is2|

SEF061L

Ignition wire

Spark plug

SEF282G

CHECK BATTERY AND STARTER. NG | Repair or replace. Gl
Check battery and starter operation, i
{Refer to EL section.)
MA
OK
v
CHECK FUEL PRESSURE. _ No .| Check fuel pump and cir- £
1. Pinch fuel feed hose with fingers. | euit. (See page EF &
2. When cranking the engine, is there EC-115) Le
any pressure on the fuel feed hose?
Yes
v
CHECK INJECTOR FOR LEAKAGE. YesL Check injector(s} for
When pressing accelerator pedal fully, " leakage. EE
can you start the engine.
No
A GL
L 4
CHECK INJECTOR. No . | Check injectors and cir-
1. Remove camshaft position sensor | cuits. MT
from engine. {Harness connector
should remain connecled.}
2. Turn ignilion switch ON. (Do not start AT
engine.) '
3. When rotating camshait position sen-
sor shaft, does each injector make TF
an operating sound? ‘
Yes P@
CHECK IGNITION SPARK. NGL Check ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power lransis- FA
2. Connect a known gooed spark plug to tor unit and circuits. (See
the spark plug cord. page EF & EC-90.} .
3. Place end of spark plug against a RA
suitable ground and crank engine.
4. Check for spark.
lOK
CHECK SPARK PLUGS. NG‘ Repair or replace spark ST
Remove the spark plugs and check for - plugis).
fouling, etc.
BF
OK
Y
CHECK EGR VALVE. NG | Repair or replace. HA
Check EGR valve for sticking. "
oK EL
®
([0
EF & EC-57 220
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SEF156!

SEC5H47A

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-

connector.

NG

age or poor connection of ECM harness

OK
L 4

Reconnect ECM harness connector and
retest.

Y

Trouble is not fixed.

A\ d

Repair or replace.

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

NG

OK

Y

TRY A KNOWN GOOD ECM*.

) 4

Repair or replace.

Vacuum hose

SEF065L

CHECK TIMING BELY FOR PROPER
INSTALLATION.

NG

K

k4

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 CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

CHECK FUEL VAPOR. Y€s | Check fuel properties.
1. Disconnect fuel pressure regulator g
vacuum hose and plug hose.
2. Perform cruise test.
3. Does the hesitation disappear?
No
¥
Yes

No

h 4

INSPECTION END

EF & EC-58

Check purge and vacuum
lines.
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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), does the
engine speed rise?

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

No

h 4

Discover air leak location
and repair.

Trouble is fixed.

TRY A KNOWN GOOD MASS AIR FLOW
SENSOR.

A 4

Replace mass air flow
sensor.

Trouble is not fixed,

h 4

CHECK FCR INTAKE VALVE DEPOSITS.
if there are deposits on intake valves,
remove them.

Y

INSPECTION END

SEF1561

Diagnostic Procedure 9 — Hesitation under

Normal Conditions

—

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

NG

OK

Y

Repair or replace spark
plug(s).

SEF332D

CHECK HEATED OXYGEN SENSOR.

1. Bet in Diagnostic Test Meode |. (See
page EF & EC-38.)

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).

ERM

L&

FE

cL

M

AT

PD

FA

RA

BR

ST

BF

HA

EL
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Diagnostic Procedure 9 — Hesitation under
3Ny @ PuiS e ' Normal Conditions (Cont’d)

' ", /\) ,;,'4}5’*@ ®
N ?"vff‘v l
P NG 574\

lﬁﬁl 7] CHECK CANISTER PURGE. Yes | check purge and vacuum
1! )
&y

1. Disconneact canister purge line hose lines.
and plug hose.
/,_/ 2. Perform cruise test.
m\ | -

Y

3. Does the hesitation disappear?

SEFQB65L No
EI Y
CHECK FOR INTAKE AIR LEAK. Yes | piscover 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

0K
SEF3861 v
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

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?

SEFS1TIN

lYes
®

SEF061L,

EF & EC-GU 232



TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when

[a] Turning (Cont'd)
Ignition wire
®
4] cll
< CHECK IGNITION SPARK. NG | check ignition coil, igni-
- Spark plug 1. Disconnect spark plug cord. tion wire, power transis- WA
e i “» 2. Connect a known good spark plug to tor unit and circuits, (See
the spark pilug cord. page EF & EC-90.}
SEF282GL | 3, Place end of spark plug against a EW
suitable ground and crank engine.
4. Check for spark.
LG
QK
A 4
CHECK FUEL PRESSURE. NGL Check fuel pressure reg-
1. Release fuel pressure to zero. (Refer "1 ulator diaphragm. -
to page EF & EC-139) FE
2. Install fuel pressure gauge and check
fuel pressure.
sere24d| | atidle: CL
Approx. 235 kPa
{2.4 kglem?®, 34 psi) W
The moment throttle valve is tully
open:
Approx. 294 kPa AT
(3.0 kgfcm?, 43 psi)
OK -
v TF
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- " 79
age or poor connection of ECM harness
connecior. '
oK FA
Y
Reconnect ECM harness connector and .
retest. RA
Trouble is not fixed.
v BR
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. i
Refer to page EF & EC-77. 8T
OK .
¥ |F‘
TRY A KNOWN GOOCD ECM*.
i\
i HA
INSPECTION END
EL
*: ECM may be the cause of a problem, but this is rarely the case.
DX
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Vacuum hose

SEFS11N

SEF361L

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?

YESL Check fuel properties.

No

A4

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?

Noe 1 Goto @ .

Yes

Y

v

CHECK INJECTOR.

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

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

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

Check injecter{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
E] 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-

Y

lOK
®

EF & EC-62

ulator diaphragm.
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TROUBLE DIAGNOSES

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

®

i

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

connector, MA
lOK
EM
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

A 4
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EC-77.

OK
Y

TRY A KNOWN GOOD ECM*. . CL

h i
CHECK TIMING BELT FOR PROPER
INSTALLATION.

T
NG Replace timing belt. T

Y

oK AT
4
INSPECTION END

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

EF & EC-63 -



TROUBLE DIAGNOSES

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
1]

CHECK IACV-AIR REGULATOR AND NG__ Check IACV-AAC valve,
IACV-AAC VALVE. "| 1ACV-air regulator and
When the engine is cold, can you start circuits. (See pages EF &
the engine when pressing accelerator EC-117, 119}
pedal fully?
OK
SEF3a2|
v
PERFORM POWER BALANCE TEST. NG | oo @ .
When disconnecting each injector har- "
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?
OK
h i
CHECK INJECTOR. NG | Check injector(s) and cir-
1. Remove camshaft position sensor " cuit{s).
SEFE11N _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?
oK
m Y
CHECK IGNITION SPARK. NG_ Check ignition coil, igni-
1. Disconnect spark plug cord. "] tion wire, power iransis-
SEFOBTL 2. Connect a known good spark plug to tor unit and circuits. {See
fEI the spark plug cord. page EF & EGC-90.)
Ignition wire 3. Place end of spark plug against a
suitable ground and crank engine.
4, Check for spark.
OK
y
\ Spark plig CHECK SPARK PLUGS. NG | Repair or replace spark
Remove the spark plugs and check for : plug(s).
qN fouling, etc.
SEF282G lOK
®
SEF1561
EF & EC-64
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TROUBLE DIAGNOSES

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

@l
CHECK FUEL PRESSURE. NG | Check fuet pressure reg-
1. Release fuel pressure to zero. (Refer | ulator diaphragm.
to page EF & EC-139) MA

2. Install fuel pressure gauge and check
fuel pressure.

SEF824J At idle: EM
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)

The moment throttle valve is fully . LC

opem:

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 €L
connector.
oK MT
b
Reconnect ECM harness connector and
retest. AT
Trouble is not fixed.
Y
NG =
CHECK ECM POWER SUPPLY AND ’ .| Repair or replace.

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

(==

OK
L d

TRY A KNOWN GOOD ECM*,

il
o

! RA
INSPECTION END

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

EF & EC-65 o37



TROUBLE DIAGNOSES

-
1 Er! e
o-

3
2‘\|\lu,4

‘.

.
Y:s
6

B h 4

SEF146l
SEF511N
SEFDE1L
Ignition wire
A
- Spark plug
v
i »
SEF282G

SEF824J

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

¥

ror.

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

Yes

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

CHECK IGNITION SPARK.

1. Disconnect spark plug cord.

2. Connect a known good spark pltjg to

~ the spark plug cord.

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

4. Check for spark.

NG

Y

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 kgfem?, 43 psi)

NG

b4

¢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 .
connector. MA
lOK

EM
Reconnect ECM harness connector and
retest.

LG

Trouble is not fixed.

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

Refer to page EF & EC-77.

Y

OK
¥
TRY A KNOWN GOOD ECM.* cL

Y

INSPECTION END

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

RA

ST
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TROUBLE DIAGNOSES |

Diagnostic Procedure 14 — Engine Stalls after

3 Decelerating
f\s\ulu,};’ i 7| _
Tz Yo CHECK IACV-AAC VALVE. NO | Check IACV-AAG valve
0- ~6 When disconnecting IACV-AAC valve and circuit. (See page EF
harness connector, does the engine ’ & EC-119))
-~ speed drop?
Yes
SEF1461 : .4
CHECK IDLE ADJ. SCREW CLOGGING. |N° _| Check for IACV-AAC
1. Disconnect [AGV-AAC valve harness "] valve clogging or throttle
LACV-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

¥
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?

1 )
Intake manifold
collector !

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

from engine. {Harness connector
should remain connected.)

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

adjusting

SEFG13N

3. When rotating camshaft position sen-
sor shafl, 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 FF & EC-80.)
sersiin] | 3- Place end of spark plug against a
suitable ground and crank engine.
4] 4. Check for spark.
lOK
®
SEFOE1L
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TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

Diagnostic Procedure 14 — Engine Stalls after

Decelerating {(Cont’'d)
®

SEF824.)

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. {Refer
tc 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 kg/cm?, 43 psi)

NG

OK

Y

.| Check fuel pressure reg-

ulater 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

A A

Replace heated oxygen
sensor.

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

NG

¥

QK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

Y

Repair or replace.

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

NG

Y

OK

L 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-69
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TROUBLE DIAGNOSES

SEF1IN

Diagnostic Procedure 15 — Engine Stalls when

Accelerating or Cruising
[1)

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

Yes

Y

Goto Y .

SEFGE1L

CHECK INJECTOR,

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

2. Turn ignition switch ON. {Do not slart
engine.) '

3. When rolating camshafl position sen-
sor shafl, does each injector make
an operating sound?

No

Ignition wire

Spark plug

SEF282G

Yes

Y

.| Gheck injector(s) and cir-

cuil{s}.

CHECK IGNITION SPARK.

1. Disconnect spark piug 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

Y

oK

E Y

Check ignition coil, igni-

tion wire, power transis-

tor unit and circuits. {See
page EF & EC-80.)

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 kg/cm?, 43 psi)

NG

A4

SEF512N

OK

3

Check fuel pump, circuit
and luel pressure regula-
tor.

CHECK FOR INTAKE AIR 1LEAK.

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

Yes

J'No
®

EF & EC-70

Discover air leak location
and repair.
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TROUBLE DIAGNOSES

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

®

i

CHECK ECM HARNESS CONNECTOR. NG_‘ Repair or replace. G1
Check the ECM pin terminals for dam-
age or poor connecticn of ECM harness

Y

connector. [lA
[0].4
y EW
Reconnect ECM harness connector and
retest.
LG

Trouble is not fixed.

b,
CHECK ECM POWER SUPPLY AND Yes | Repair or replace.
GROUND CIRCUIT.

Refer to page EF & EG-77.

FE

No
h
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
) 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. "] 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.)
SEFOI | 3. Place end of spark plug against a
El suitable ground and crank engine.
Ignition wire 4. Check for spark.
0K
v _ :
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
v i > fuel pressure.
SEF282G At idle:

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

open:
Approx. 294 kPa
(3.0 kgfem®, 43 psi)

VLOK
®

SEF824.

EF & EC-72



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy (Cont’d)
®

|

N
CHECK ECM HARNESS CONNECTOR. i Repair or replace.
Check the ECM pin terminals for dam- Gl
age or poor connection of ECM harness
connector.
lOK MA
Reconnect ECM harness connector and
retest.
EM
‘LTrouble is not fixed.
NG

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

lOK

TRY A KNOWN GOOD ECM.*

' £
INSPECTION END

v

“: 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 | Gheck 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 ED

(2.4 kgfcm?, 34 psi)
The moment throtile valve is fully
open: FA
Approx. 294 kPa

(3.0 kg/cm?, 43 psi)
RA

. QK
¥ 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
¥ F
CHECK TIMING BELT FOR PROPER NG | Replace timing belt,
INSTALLATION. " _
oK ' A
v
INSPECTION END
EL
1K

EF & EC-73 | ot



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

No

Y

Discover air leak location
and repair.

SEF152M

CHECK EGR OPERATION.

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

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

No

Y

Yes

h 4

Check EGR valve for
sticking.

SEFB3CJ

CHECK EGRC-SOLENOID VALVE.

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

2. Supply EGRC-solenoid vaive termi-
nats with baltery current and check
operating sound.

NG

SEF1561

OK

E Y

b4

Check solenoid valve and
circuit.

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

noid valve and air duct.

NG

OK

h 4

Y

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 GIAGNOSES

o

L\x

SEF332D

Diagnostic Procedure 19 — Surge

SECH4TA

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 { ED on the ECM goes ON
and OFF more than 5 times during 10
seconds,

NG

OK

¥

. | Replace heated oxygen

sensor.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

CK

4

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

OK

Y

Reconnect ECM harness connector and
retest.

h 4

Trouble is not fixed.

TRY A KNOWN GOOD ECM.~

OK

¥

INSPECTION END

Repair or replace.

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

EF & EC-75

LG

FE

CL

T

AT

TF

PD

FA
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TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 20 — Backfire through the

SEF512N

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?

Y

No

h 4

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

A

INSPECTIGN 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-86.)

NG

OK

Y

INSPECTION END

EF & EC-76

P

Replace or repair.
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TROUBLE DIAGNOSES

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

IGNITION SWITCH
OFF]ACE] DN [ ST Gl
1 [*HH*NEe]
ECHM _(ECCS z olol |
CONTROL 3 ol
HMOOULE) 7 o]
& Bl 2 .
@y s WA
i = E ()
] BODY
<] GROUND @z
2 m
5 EM
=l (Main harness)
s 07— B
I HE: azw BAW
% ile— B ng IL@
'i o 3N ron-a
L 4 EEW—MA—_‘_
B T
HE &[T — ==
O L— WoR B =
III] [IEI 137 8 8 T
o | -
A. Lot B/W—T"h
] B/W F.'E
b
[ ]
g |
L GL
[ * »
3 @
Q
g e T
- U
36 5600 5e— aow E ez E - ﬁEE
- Ia— B/w E NN [ w .
17|38 B 20T ol =a =
4839 B3lig ws— B L@J o J;Im
u
m m
PEEEGEEG | § i
3 B I )
ENGINE GROUND ECos, BATTERY = TE
SEFB83M
Harness layout
B
ECM Right side of engine compartment -
{ECCS control module} < ‘ I EA
R&
BR
Under the front passenger's seat
MEF478F 8T
BE
(&
EL
(DX

EF & EC-77 2t



TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

_
= [
[__EcttIof connecTor]|
m CONNECT
o
A p—
@
SEF154M
E i
om0 connecron]
G+ 13 -107+108+116 e
—_— ISCONNECT
SEF155M
(5 g Prsconvecy =5, DISCONNEET
HS. 18.
[_ecn [ connecToR]| E%
28 e47+109
S—
&
SEF156M
D
[a]3 o gl vrsconnect
iy 18.
D Oy
SEF157M
1 — ‘
[ Ecy Hcomecron]mswmw
t
SEF158M

INSPECTION START

v B
CHECK POWER SUPPLY. OK | GCHECK GROUND CIR-
1) Turn ignition switch “ON’". 1 CUIT.
2) Check voltage between ECM termi- 1) Turn ignition swiich
nals g9, @9, and ground. “QFF".
Voltage: Battery voltage 2} Disconnect ECM har-
ness connector.

NG 3) Check harness conti-
nuity between ECM
terminals @&, @,

@7, Gy, (716> and
ground.
Continuity should
exist.
If NG, repair harness
or connectors.
OK
¥
Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector.
v
CHECK HARNESS CONTINUITY NG | Gheck the following.
BETWEEN ECCS RELAY AND ECM. | o Joint connector-A
1) Turn ignitian switch “OFF".
2) Disconnect ECM harness connector. e Harness continuity
3) Disconnect ECCS relay. between ECM and
4) Check harness continuity between EGCCS relay
ECM terminals @, &), and If NG, repair harness or
terminal (. connectors,
Continuity should exist.
oK
D] 3
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. "| @ “BR” fusible link
1) Check voltage between terminals e Harness continuity
(@, (@ and ground. between ECCS relay
Voltage: Battery voltage and battery
If NG, repair harness or
OK
connectors.
4
CHECK GROUND CIRGUIT. NG | Repair harness or con-
1) Check harness continuity between "1 nectors.

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

LOK
®

EF & EC-78

250



TROUBLE DIAGNOSES

l'.".-_i.; DISCONNECT

H.5.

[ _Ecn

chnmsmﬁﬂ

4

-

DISCONNECT

(&)

=
15,
B_
1
SEF158M

Diagnostic Procedure 22 (Cont’d)

T L Ty
[_€cn | comnEcTor)|
36

DISCONRECT

A

<>

GIF

@("\

SEF160M

®
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between nectors.
ECM terminal (& and terminal ().
Continuity should exist.
OK
X
CHECK INPUT SIGNAL GIRCUIT. ING | Gheck 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.
ff NG, repair harness or
connectors.
r
NG

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

OK

¥

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

Trouble is not fixed.

r

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

EF & EC-79

s 4

Replace ECCS relay.

EM

LC

CL
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AT



TROUBLE DIAGNOSES

Diagnostic Procedure 23

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

[Sio]

Slojotototokotedol

O10]0Of

@Eﬂ?mﬁ]%“_

ECM (ECCS A !
A e
g@ {(Ma'n harness) ‘ —_H
ENGINE B ]
GROUND B
A A 4—WoR
22—GrsY
] | [=1] S8
4L0—GAB
a1 L
] 1
i
L I B v
> o o E
s | [ 3730 ¥ 22 -
w
130 531 IR 51 l@@ Lﬁﬂ 2
e i :
-
N
o
—
A]B]C] ECCS
CAMSHAFT RELAY
FOSTTION
SENSOR

BATTERY =

JOINT
%ONNECTOR“

SEF498N

Harness layout

ECM

{ECCS control module)
/
7
g
7/
/
Under the front passenger’s seat-
MEF478F

ANV

Engine ground

Ignition coil

)

A -

-‘Q—r-ﬁ— \\‘ Distrib‘th;rtM—’
( Y MEF481F

S

EF & EC-80
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TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

it DISCONNECT

INSPECTION START

Y

(Camshaft position sensor).
Refer to '‘Electrical Components
Inspection’”.

(See page EF & EG-133))

® C CHECK POWER SUPPLY. NG_; Check the following.
1) Disconnect camshaft position sensor e Joint connector-A
harness connector.
((im 2) Turn ignition switch "ON"". # Harness continuity
: ol == 3) Check voltage between terminal @ between camshaft posi-
SEF162M and ground. tion sensor and ECCS
Voltage: Battery voltage relay
ﬁ — = DISCONNEST oK If NG, _repair harness or
/G b connectors.
q T.s.
_ B v
{ CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignitien switch “"OFF", # Joint connector-A
— 2) Loosen and retighten ground screw.
» 3) Check harness continuity between e Harness continuity
(t[@ terminal (@ and engine ground. between camshaft posi-
= Continuity should exist. tion sensor and ground
SEF163M OK If NG, repair harness or
connectors.
LISCONNECT
€ ¥
|L__Ecn CONNEGTOR CHECK INPUT SIGNAL CIRCUIT. NG} Repair harness or con-
=g 0 A \sld/ 1) Disconnect ECM harness connector. nectors.
% 2) Check harness continuity between
oy L terminal (& and ECM terminals 1),
@ (1° signal), terminal & and ECM
@Iﬂ terminals @, @ (120° signal).
Continuity should exist.
SEF184M VOK
CHECK COMPONENT NG | Reptace camshaft posi-

OK

¥

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

y

Trouble is not fixed.

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

EF & EC-81

tion sensor.

TF

PD

A



_TROUBLE DIAGNOSES

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

is compleled.

FINAL CHECK .

b

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

2) Perform driving test.

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

NG

b4

OK

¥

INSPECTION END

EF & EC-82

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

254



TROUBLE DIAGNOSES

Diégnostic Proc_edure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) Keety (MALFUNCTION INDICATOR
LAMP ITEM)

ECH E

{ECCS

i - A

- &

w . Main harness) . ) FE

LC

1§
17

\:.!

e CL
DEE ||

e
i@

GROUND : :

MASS AIR EC .

FLOW RELAY. —=! L TF
LR BATTERY =

M

w
w
WoR
B/W.

P HH S R

g HHE

FUSIBLE LINK e

g lERE
®

SEF916M

Harness layout

ECM
(ECCS contral module)

"
Mass air flow sensor

MEE4TBF . harness conhnector . MEF48zE

ST

Under the front passenger's seat

Engine ground BF

HA

- | oy
EF & EC-83 . 255




TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

OISCONNECT

Gl | o

D O

SEF166M

INSPECTION START

¥

GHECK POWER SUPPLY.

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

2) Turn ignition switch “QN".

3) Check voltage between terminal (@
and ground.

Voltage: Battery voltage

DISEDNKECT DICONNECT

&S
15

[ ecn F]qucomscma[[

17

& UL

SEF18TM

NG

OK

h 4

Loosen and retighten ground screw.

E h 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF".

2) Disconnect ECM harness connectar.

3) Check harness continuity between
terminal (8} and ECM terminal 3.

Continuity should exist.

NG

& DISCONNECT
H.S.

[[—_Ecn__jo| conNEcToR]

&

€

o

lokblgh

(]

SEF168M

oK

v

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1} Check harness continuity between
ferminal & and ECM terminal (8.
Continuily should exist.

NG

hd

CK

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.

FINALL CHECK

h 4

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

2) Perform driving fest.

3) Perform the diagnaostic test mode HI
(Seli-diagnostic results) again.

{See page EF & EG-37))

NG

Y

OK

Y

INSPECTION END

EF & EC-85

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

@i

Wil

FE

ClL.

TR

ko

HA

EL



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic frouble code No. 13)
@ (MALFUNCTION INDICATOR LAMP ITEM)

ECH
(ECCS
CONTROL
MODULE)
(Main harness)
12— LG/R
21— B 1
g9— B
D&
18 18
2921 2129 B
i '3
ag
ENGINE COOLANT
TEMPERATURE
SENSOR
SEF290M
Harness layout
ECM
(ECCS control module)
/
Ve
p
J
/
R
—_— 4
Under the front passenger’s seat
. MEF478F

EF & EC-86 »55



TROUBLE DIAGNOSES

{

DISCONKECT

=5
sl =

'

‘9.

(=D
(25

oy

€
@

\

SEFQ86J

Diagnostic Procedure 25 (Cont'd)

INSPECTION START

¥

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

A€
T

OK

E v

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF”.

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

NG

OK

A 4

Y

Repair harness or con-
nectors.

SEF087J

CHECK COMPONENT

{Engine coolant temperature sensor).
Refer to “'Electrical Components
Inspection™.

{See page EF & EC-133)

NG

Y

OK

Y

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

Y

Trouble is not fixed.

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

Replace engine coolant
temperature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

1} Erase the diagnostic test mode 111
(Self-diagnoslic results). (See page
EF & EC-37)

2) Perform driving test.

3) Perform the diagnostic test mode 1|
(Self-diagnostic resulis) again.
(See page EF & EC-37))

NG

Y

OK

¥

INSPECTION END

EF & EC-87

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

(7

WA

EM

LG

FE

cL

MIT

AT

TE

EL

D)
259



TROUBLE DIAGNOSES |

Diagnostic Procedure 26

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

B
Al BT
ECM (ECCS |_{___J a0
CONTROL o
i e S DD B /’
ADAPTER CONNECTOR e
. Reter to 15t page [::— £ COMBINAUON METER
(Foldout page) - 17 Bl
BODY GROUND S T E
E e it R smy
T T [Refer to last pagc
(Foldout pagel. f 2l
Main harness) @——— e s e i
- B ~—LIS—— B
. d O— =4 —— R ——KI&—— R &)
1 & e
£ E; Qo QO BRI
[AEFRATNI)
e x oL
@) | = Heo
7 @ p@ B
@1 S @@ (Instrument
harness) 28 =22
=i d re
Y
(Engine :
32 32 Tr— WL — harness) «z
®®. @; AT mode |
®(®
™) : M7 mode!
@: Wagon mode |
VEHICLE @ : Truck mode |
SPEEQ
SENSOR
SEF772N

Harness layout

ECM
{ECCS control module)
/!

Under the front passenger’s seat

MEF478F

EF & EC-88 -



TROUBLE DIAGNOSES

. DISCONNECT

—ac—g  DSCONNEET
By
€

L

Ech Pic ONNECTOR”

albjc e_
gk [7]°[i{k

;._'I

32
/

MEF484F

Diagnostic Procedure 26 (Cont’'d)

INSPECTION START

4

CHECK SPEEDOMETER FUNGTION. NG | Check vehicle speed sen-
Make sure that speedometer functions "] sor and its circuit.
properly. {Refer to EL section.)
OK
A J
NG

CHECK INPUT SIGNAL GIRCUIT.

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 fellowing.
e Harness connectors
. @D
e Harness continuity
between ECM and com-
bination meter
It NG, repair harness or
connectors.

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.

&

A

LC

Fle

Perform FINAL CHECK by the following procedure after repair

is compleled.

FINAL CHECK

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

NG

Y

CK

Y

INSPECTION END

EF & EC-89

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

8T

BE
=7

A



TROUBLE DIAGNOSES

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

TONITION SWITCH
[GNITION COIL OFFTACETON [ ST ]

ﬁslsmﬁ ) 1 clolo
CONDENSER g €] 8 n‘j
?gfﬁgl STOR @:nbw 4 o]
S 5]

;:] HE

[}
A EEED
@ 2
/ e
%m_l o =
B BID]

1 Enging control harness)

(Ll =m
m™. o NN
z aF [H
& o
BATTERY =
Main harnacsh
ENSINE
GROUND

SEFS00N

e N N N /
Power transistor \&\

N
I By
Ignition coil harness
connector
) Y
~ ’ No.5 injector
Under the front passenger's seat- /J > -
MEF478F MEFA85F

Resistor and condenser
Q\arness connector Y i
A IRORY MEF486F




TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont’'d)

., DISCONNECT
] 1) E@ INSPECTION START
o | 48
|
CHECK POWER SUPPLY. NG T'Check the following. al
1) Disconnect ignition coil harness con- "{® Harness connectors
nectar. s
] 2) Turn ignition switch “ON"". e Harness continuity
3) Check voltage between terminal (@) between ignition coil and MIA
and ground. ignition switch
Voitage: Battery voltage If NG, repair harness or
V = OK connectors.
SEF0u2.t ¢ Em
CHECK GROUND CIRCUIT-1. NG‘ Repair harness or connec-
|_ DISCONNECT 1) Turn ignition switch "OFF!". 7 tors.
ﬁ 2) Disconnect resistor and condenser
DISCONNECT O T harness connector. LG
E 3) Disconnect power transistor harness
eld — connector.
@ e ﬂ @lnli E 4} Gheck harness continuily between
terminals () and @,
Continuity should exist.
+OK -
.. Q] CHECK GROUND CIRCUIT-2. NG [check the following
[ ; | : 1} Check harness continuity between “'| ® Harness connectors
i terminal () and engine ground. @
MEF746F Continuity should exist. e Harness continuity GL
between power {ransis-
— BISCOHNELT OK tor and engine ground
] \EL] Iif NG, repair harness or
. connectors. T
D]
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following. A
1) Disconnect ECM harness connector. " | ® Harness connectors AT
2) Check harness continuity between ter- s
minal (€ and ECM terminal (3. e Harness continuity
Continuity should exisl. between resistor and TE
ECM harness connector i
OK If NG, repair harness or
connectors.
SEF094J ED
CHECK OUTPUT SIGNAL CIRCUIT. NG [Check the tollowing.
D LISCONNEST 1} Check harness continuity between ter- " | ®« Harness connectors
DISCONNECT it minal @ and ECM terminal (). , (D EA
% E.éD 18, G@ Continuity should exist. e Harness continuity
between power transis-
— OK tor and ECM harness
F ECM__ [o| EUNNEGTOIﬂI &d connector BA
3 elf If NG, repair harness or
connectors.
o CHE.C?K COMPON.ENT NG> Replace malfunctioning BR
(Lma) {ignition coH_, resistor and condenser, component(s).
power transistor).
Refer 1o "‘Electrical Components 8T
MEF747F| [ Inspection”.
(See page EF & EG-133)
DISLONNECT ) DISCOMKEET lOK
V1S B
— Disconnect and reconnect harness con-
' H’ ECH_ 9| CONNEGTORJ C—m—l) nectors in the circuit, and retest.
! lTrouble is not fixed. A
Check ECM pin terminals for damage
or the connection of ECM harness con- _ :
™ nector. Reconnect ECM harness con- EL
(Lﬁﬁ) . & nector and retest.
SEF172M i
EF & EC-91



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-
(Self-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 1lI
{Self-diagnostic resulis}) again.
(See page EF & EC-37.}

OK

¥
INSPECTION END

Diagnostic Procedure 28

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

INDICATOR LAMP !TEM)

INSPECTION START

b4

1) Turn ignition switch "ON"". Yes | meplace ECM.

Y

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

(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

Y

INSPECTION END

EF & EC-92

264



TROUBLE DIAGNOSES

Diagnostic Procedure 29

EGR FUNCTION (Diagnostic trouble code No. 32) {5 (MALFUNCTION INDICATOR LAMP
ITEM )

harness) in EL section )

Gt
B RaC SOLENOLD IGNLTION SWiTCH
HODULEY () VALVE OFF[ACC] ON 1 5T
@ . 1 Q1010 M/ﬁ‘\
2 olOo ] Hl
! 1 92— L/W — E] E [6] 8
5 O
@ -
=%
| 83 HE@D
[+ ]
FUSE BLDCK I LG
Erngine (Refer to ~POWER T3
control SUPPLY ROUTING# £ o

FE

E
® @
B/W—@ B—B/W

W B

CL
(Main harnesg) &Eﬁl

et w
% ’ % 3
B/W— RI ——B/W G'% - MT

P HE S
®0

(Wi
. Truck mode!l
ADAPTER CONNECTOR
;. Wagon mode | [Refer to last page AT
{Foidout page.
BATTERY —
BIE| TF
SEF773N
PD
Harness layout
ECM AR =)

{ECCS control module) EGHC-soIenmd ~
4 valve harness 2 '
7 gohnector ( D _
/ e G
/ it fﬁ ¥
1‘ = 4 % BPT valve
. -

{@

'4 .

r 4 Front ' BR

( &

Compressor %
Under the fmnt\passenger"s seat \)[ ST
MEF478F MEF487F

BIF
HA
EL
D)

EF & EC-93 -



TROUBLE DIAGNOSES

ORI
; &

i

Vacuum hose connected
to EGR valve

MEF488F

Diagnostic Procedure 29 (Cont’d)

INSPECTION START

COMNECT

|

==

[T EcH || CoNNECTOR] Hs

fo
&) &

==
R Improper connection

SEF816F

|_E o MSCONNELT

5y

A€

V]

o C

@)
i\

SEF321J

A J
CHECK VACUUM SOURCE TO 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. ponents Inspection”.
3) Perform diagnostic test mode Il (See page EF & EC-135.}
{Self-diagnostic results). NG
Make sure that diagnostic trouble
code Ne. 12 is not displayed.
Make sure that beth camshaft posi-
tion sensor and ECM's CPU are not
in “fail-safe” slate.
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.
7) Make sure that vacuum exists.
Vacuum should exist.
NG
E h 4
CHECK CONTROL FUNCTION. OK | CHECK VACUUM HOSE.
1) Check voltage between ECM terminal 1) Check vacuum hose
and ground under the follow- for clogging, cracks
ing conditions. and proper connection.
Voltage:
At idle
Approximately 0V
Engine speed is about
2,000 rpm
Baltery voltage
NG
m Y
CHECK POWER SUPPLY. NG | check the following.
1) Stop engine. | @ Harness connectors
2} Disconnect EGRGC-solenoid valve har- .
ness connector. ® “15A" fuse
3) Turn ignition switch ""ON"". e Harness continuity
4) Check voltage belween terminal @ between EGRC-sole-

and ground.
Voliage: Baltery voltage

lOK

@

EF & EC-94

noid valve and ignition
switch
I NG, repair harness or
connectors.

266



TROUBLE DIAGNOSES

||—'L: DISCONNECT

o) DISCONNECT
H.S. 15.
[ EcHM Yo CONNECTOR])
102

&

SEF176M

Diagnostic Procedure 29 (Cont'd)

ROAD TEST

Test condition

Drive vehicle under the following conditions
with a suitable shift position.
(1) Engine speed:
2,100 £ 300 rpm
{2) Intake manifold vacuum:
A/T: =26.7£4.0 kPa
{200 + 30 mmHg, -7.87 £ 1.18 inHg)
M/T: =32.7 £ 4.7 kPa
(245 + 35 mmHg, —9.65 = 1.38 InHg)
Driving mode

Vehicle
driving

dling +

: Test
@ condition
‘/W .
Ignition @ ® ®: L1r :f;t:nds
switch;
OFF Time

Until green and red LEDs go off.

(1) Start engine and warm it up sufficiently.

{3} 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
“Test condition” for at least 11 seconds.

(8) Decrease engine revolution to less than
2,000 rpm. .

(D) Repeat steps Bthrough &at least 1 time.

SEF302HA

®
l
CHECK OUTPUT SIGNAL CIRCUIT. NG, Check the following.
1) Turn ignition switch "OFF". e Harness connectors
2) Disconnect ECM harness connector. &, Tl
3) Check harness continuity between e Harness continuity
ECM terminal and terminal (). between EGRC-sole-
Continuity should exist. noid valve and ECM
Resistance: 2
OK Approximately 002
If NG, repair harness or
conneclors.
EM
¥ NG
CHECK COMPONENT »| Replace EGRC-solenoid
(EGRC-solenoid valve). valve. ~
Refer to ''Electrical Components LG

Ingpection”.
(See page EF & EC-134.)

lOK

Check resistance of EGR temperature
SEensor.
(See page EF & EC-135.)

:

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

lTroubie is not fixed.

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

FE

cL

MT

AT

Perform FINAL CHECK by the following procedure after repair TF

is completed.

CHECK

MALFUNCTION INDICATOR LAMP

SEF177M

EF & EC-95

FINAL CHECK PO
' agnost EA
Erase the diagnostic test mode Il (Sel-
diagnostic resuits).
{See page EF & EC-37))
Make sure diagnostic trouble code No. B
55 is displayed in Diagnostic Test Mode s
113
\d
Perform driving test under the following
conditions. &
1} Warm up engine sufficiently.
2) Use test driving modes indicated in
figure
v Comes
on
Make sure that malfunction indicator »| Recheck ECM pin termi- HA
lamp does not come on during driving nals for damage or the
test. connection of ECM har-
ness connector.
lDoes not come on. EL
INSPECTION END
DX

267



TROUBLE DIAGNOSES

Diagnostic Procedure 30

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

ECM (ECCS

CONTROL
MODULE)

104 %

m IGNITION SWITCH

ON or START

FUSE BLOCK
Refer to “POWER T*—®@———8/W—— RS —
td

SUPPLY ROUTING
n EL section.} g

ADAFTER CONMECTOR
[Refer to last page

(Foldout pagesr.]

-s/w—’

HEATED
OXYGEN
SENSOR

Jaz2h
3
R
106—B-/Y B
o) | =
[:1]
™Maln harness) g@
19— W — o e e e =0 =
-------------------------- Fit ENGINE
19 19 L{ BROUND
-
WEN
@ o

BE®

®0

+ Truck model

: Wagon mode |

QINT
ONNECTOR-

SEF774N

Harness layout

ECM
(ECCS control module)
/

Under the front passenger’s seat

MEF478F

Heated oxygen sensor
harness connector

MEFA89F

Engine ground ;

MEF481F

EF & EC-96



TROUBLE DIAGNOSES
Diagnostic Procedure 30 (Cont’d)

INSPECTION START

'

CHECK HEATED OXYGEN SENSOR OK.__ INSPECTION END &l
CIRCUIT.
1) Start engine and warm it up suffi-
ciently. RA
2) Run engine at about 2,000 rpm for
about 2 minutes under no-load.
SEF285H 3) Keep engine speed atl2,000 rpm and EM
- make sure that green inspection e
E lamp on ECM goes ON and OFF.
— lTﬂ‘i‘! DISEONNECT
o> 24 € G | Ie
B ;
CHECK POWER SUPPLY. NG | check the following.
1} Stop engine. ¢ 15A fuse
2 O 2) Disconnect heated oxygen sensor ¢ Harness continuity
harness connector. between heated oxygen
3) Turn ignition switch “ON". sensor and ignition EE
% 4) Check voltage between terminal (® switch
3 = and ground. If NG, repair harness or
SEF327) Voltage: Baltery voltage connectors. cL
oK
. : ¥
Loosen and retighten ground screw. T

QISCONNECT ) DISCONNECT
€ [H
ol connECTOR ]
! | @l v AT

106 . NG
CHECK GROUND CIRCUIT.

o

[_Ecn

Repair harness or con-

A4

1} Turn ignition switch "'OFF”. nectors.
2) Disconnect ECM harness conneclor. TE
- 3) Check harness continuity between
([‘Ea) R ECM terminal and terminal @.
Continuity should exist.
MEF491F PD

OK

m DISCONNEGT W DISCGNNEET E] ]
= E D EB CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or con- FA

¥

—T 1 1) Check harness continuity between nectors.
ll EcH__ [ GONNEBTtﬂl alblc ECM terminal @ and terminal (®. '
19 Continuity should exist. _ R&
QoK
h A
D,
n Disconnect and reconnect harness con- BR
(Lﬁiﬂ nectors in the circuit, and retest.
SEE182M vTrouble is not fixed. &rT

Check ECM pin terminais for damage

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

oK
Y A
Replace heated oxygen sensor.
EL
o



TROUBLE DIAGNOSES

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

is completed.

FINAL. CHECK

v

1) Erase the diagnostic test mode Il

EF & EC-37.)

2} Perform driving test.

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

NG

hd

(Self-diagnostic results). (See page -

oK

A 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 (Diagnoslic frouble code No. 34)

SENSCR G

ECM_(ECCS
FoSILEr E
MA
>
=

J11E

ol / 1
% EE |

1
: ]
i s
i
27— W e P s
[ Main harness)

m
&)
ENGINE

GROUND TF

MEFA25E

=

D O
& @

FE

JOINT
CONNECTOR-A

CL

MT

PR HEH PP R R

AT

Harness layout PD

ECM

%
(ECCS control module — ™~
7 ) ) G A
/ Knock sensor
/ 4 sub-harness connectar <2~ -
I /‘ Y

——
AN 71 A

BR

Under the front passenger’s seat-

MEF478F ) A MEF480F ST

BF

A




TROUBLE DIAGNOSES

DISCONHECT

HS

wl

- DISCONNECT
I'
i

[__cH ﬁcouuscroﬂ] é :5 <)

27

(&

SEF184M

Diagnostic Procedure 31 (Cont’'d)

INSPECTION START

Y

Loosen and retighten ground screw.

3

CHECK INPUT SIGNAL CIRCUIT.

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

2) Check harness continuity between
terminal (&) and ECM terminal €.
Continuily should exist. '

NG

OK

k4

Repair harness or con-
nectors.

CHECK COMPONENTS

{Knock sensor).

Refer to "'Electrical Components
Inspection'’.

(See page EF & EC-137))

NG

OK

Y

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

Trouble 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.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

Replace knock sensor.

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

2) Perform driving test,

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

(See page EF & EG-37)

NG

CK

Y

INSPECTION END

EF & EC-100

Recheck ECM pin termi-

nals for damage or the
connection of EGM har-
ness connector.
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Diagnostic Procedure 32

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) 5 (MALFUNCTION
INDICATOR LAMP ITEM)

Gl
EGR
TEMPERATURE
SENSOR
EGM_(ECCS BA
CONTROL
MODULE)
5 EM
€@ g% \
5 Le
B ]
(Engine
8 contrai
harness)
I
a— Gr8 22
m
a @ER ~E
X @
. 2 CL
S]]
AT
Main harness)
EEy ——
AT
TF
SEF318M
PD
Harness layout
ECM Ar nlagui:\a‘t\or F
{ECCS control module) *
s
R
=g
EGR temperature sensor BR
harness connector
NN
Under the front ;}assenger’s seat / | SV]T
MEF478F . MEFag2F

EF & EC-101 273
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B

e DISCONNECT

b 18.

ol

SEF676J

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

v

E]

(&

Q]

SEF1104

CHECK POWER SUPFPLY. NG, Check the following.

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

2) Turn ignition swiich “ON"'. o 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 G

CHECK GROUND CIRCUIT. »| Check the following.

1} Turn ignition switch “QFF". ¢ Harness cenneclors

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

temperature sensor
OK If NG, repair harness or
connectors.
4
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.

L 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.

Y

Replace EGR tempera-
ture sensor.

Pertorm FINAL CHECK by the following procedure after repair

is completed.

FINAL GHECK

:

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

.

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

minutes
!

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

NG

b

lox

INSPECTION END

EF & EC-102

Recheck ECM pin termi-
nats for damage or the
cannection of ECM har-
ness connecfor.
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INDICATOR LAMP ITEM)

Diagnostic Procedure 33
THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43) |5z (MALFUNCTION

ECM [ECCS
CONTROL
MODULE)

2624

:
:

)| 2

o b P

(Main harrness)

_ e mmmmmm—m————— q

20 W

21— B ool

20 29— B ::

[21[29} i
i

[l
29121
v.ii
Skn
=i 7 3?— P/B — /
\ B} g
THROTTLE ENGT!NE
oo LTLoN GROUND
MEF426E
Harness layout
ECM
(ECCS control module)
/
Ve
k4
7
/
: e
)
— {
- ’ Throttle pesition sensor
Under the front passenger’s seat
MEF478F harness connector MEF493F

EF & EC-103

[FlE

cL

MT
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L

{
@&

=

SEF116J

a6 o €&
|
(& !
) SEF117J

m DISCONNECT
| €

Diagnostic Procedure 33 (Cont'd)

INSPECTION START

¥

CHECK POWER SUPPLY.

1) Disconnect throttle position sensor
harness connector.

2) Turn ignition switch “ON'".

3) Check voltage between terminat (€
and ground.
Voltage: Approximately 5V

NG

oK
¥

Loosen and retighten ground screw,

E A 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

MSCONNECT DISCONNEET

H.S. 1s.

[C__Ecn__d| connector]

20

@ t

SEF187M

OK

¥

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 exist.

NG

hi

CK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

{Throttle position sensor).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-135))

NG

¥

OK

) 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-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

A 4

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

2) Perform driving test.

3) Perform the diagnostic test mode 11l
(Self-diagnostic resulls) again.
{See page EF & EC-37.}

NG

oK

L 4

INSPECTION END

EF & EC-105

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

WA

EM

LC

cL

LN

AT

TF

PO

A

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.

hd

Make sure engine runs smoothly at idle

B

ROAD TEST

Test conditions

Drive vehicle under the following conditions
with sultable gear position.
(1} Engine spoed:
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

condition-----~-—-------

Engine 0]
running

3 {2

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, restart step ®.

Shift to suitable gear position and drive

in "'Test condition” for at least 10

seconds. If the following conditions accur

during step @, return to step &.

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

& Engine stalls or ignition turns off.

Keep engine at idle speed for more than

2 minutes.

@ ® ® @ 8

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.

h 4

Check if the green inspection lamp on
ECM stays off during 10 seconds at idle
condition.

Stay off
Does not

stay off.

Y

Set diagnosis to Diagnos-
tic Test Mode il and
check that red and green
inspection lamps on ECM
blink aimost 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

Y

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.

k4

Drips.

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

\d

lDoes 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

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

is completed.

FINAL CHECK

¥

SEF17TM

Erase the diagnestic test mode [il (Self-

diagnostic results).

(See page EF & EC-37.)

Make sure diagnostic troubie code No.

55 is displayed in Diagnostic Test Mode

1.

1} Start 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 reconnect mass air
flow sensor harness connector.

4) Make sure Diagnostic trouble code
No. 12 is displayed in Diagnostic
Test Mode II. '

5) Erase the diagnostic test mode Il
{Self-diagnostic results). Make sure
Diagnostic trouble code No. 55 is dis-
played in Diagnostic Test Mode 111,

Perform driving test as indicated in fig-
ure 81 .
C
(C v Comes
on

Make sure that malfunction indicator
lamp does not come on 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

LC

FE

CL

T

AT

ST

BF

HA
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Diagnostic Procedure 35
INJECTOR CIRCUIT (Diagnostic trouble code No. 51) @( (MALFUNCTION INDICATOR LAMP

ITEM)
REk STy s 1o
Som eSS NO. 1 NO. 2 NO. 3 NO 4 pey NO.S NO. 6 1 Olo[0
MODULE p 01O ]
3 ol
Z &
K v /\?‘ : ©
D (B @D (D @y W
@ [+1 xm [ 4} rde]
- = ) E=
| (I 2 3
. . * 2 a

4L6—W/R

Engine
harness

control
>

]

(Main harness!

LT

]

T}

: For Brazil
(F): Except

FUSIBLE LINK @

B:Em:E] HE»W/R
& :E E—w/a

BATTERY =

SEF77EN

Harness layout

Under the front passenger's seat

ECM
(ECCS control modute}
/

!

MEF478F

Ignition coil

{ TN

C =
Injector hamess connector

!

LT .

MEFA484F

EF & EC-108
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ﬂf ECH |Oi connecrﬂl
DISCONNECT
DISCONNEET 1 0' %
No. 1, 3, 5
injector
- © o
(For Brazn) —_ =
SEF832N
B8]
DFSCUNNEET .
(For Brazil)
(albje ® O
w e f}—__f
{For Brazil)
SEF833N
|-;]._- DISCONNECT DISEDNMECT
: A€
D iqcounscmni {albh
101 103 105 j
SEF189M
D]
=h DISCONRECT UISCONNECT (5
ula,
)
™ EcM Aycﬁnuuecmgﬂ /
1 I oA
150 112 114 aTElc[dy
Leiflglh/
j
\ _J
SEF190M

Diagnostic Procedure 35 (Cont’d)

INSPECTION START

h
CHECK POWER SUPPLY. NG | Check the following.
1) Disconnect harness connectors for "| ® Joint connector-A
No. 1, No. 3 and No. 5 injectors.
2) Disconnect ECM harness connector. # Harness connectors
3) Check voltage following figure L
: e “BR" fusible link
Voltage: Batftery voltage e Harness continuity
4) Disconnect sub-harness connector between battery and
aw for Ne. 2, No. 4 and injector
No. & iniectors. & Harness continuity
IE] 5) Check voltage between terminal between battery and
and ground, ECM
Voltage: Battery voltage ¢ Harness continuity
OK between igniticn switch
and injector (For Bra-
zih
i NG, repair harness or
connectors.
¥
CHECGK OUTPUT SIGNAL CIRCUIT. 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
Continulty should exis!. between injector and
2) Disconnect sub-harness connectors ECM
@y , far No. 2, No. 4 and If NG, repair harness or
No. 6 injectors. connectors.
I8 3) Check harness continuity follow- -
ing figure [8 .
Continuity should exist.
OK
3
CHECK COMPONENT NG | Replace injector.
{Injector}. i
Refer to "“Electrical Componenis
Ingpection”.

{See page EF & EC-137)

oK

¥

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

¥

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

A

EM

FE

cL

T

AT

TF

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

is compleied.

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

h 4

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)

ECM_(ECCS : el
CONTROL
MODUL E)

WEA

Main harness)

E3— LAY
Li— P

FIE

TR E TR A @
&

E
w7
' CL
5 2075 (%)
: i
l z T
wZ Wz
) oo
O+~ T Q=T
[T ] =0
pAni BE Do
BELE EFE3 AT
THROTTLE _
POSITION
SWI TCH
_ TF
SEF320M
Harness layout D)
ECM e 1
Distributor
(ECCS control module) i . ﬁ‘w EA
s ; rClosed throttle position in

switch harness connector

Under the front passenger's seat

MEF478F MEF496F . ST

BF
IFlA&

EL

EF & EC-111 o83
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&

? DISCONKECT
i €

5
B
ol

o
w

Diagnostic Procedure 36 (Cont’'d)

INSPECTION START

SEF121)
|E o |‘-ﬂ‘§ DISCONNECT
A€
t
)
SEF7H64

y

CHECK POWER SUPPLY.

1} Disconnect closed throtile position
switch harness connector.

2) Turn ignition switch “ON",

3) Check voltage between terminal @&
and ground.
Voltage:

Baltery voltage

NG

Y

OK

Repair harness or con-

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch “OFF".

2} Check harness continuity between
terminatl (£} and engine ground.
Continuity should exist.

NG

Y

oK .

Repair harness or con-

nectors.

CHECK COMPONENT

{Closed throttle position switch).
Refer to “Electrical Components
Inspection”.

{See page EF & EC-137))

NG

OK
v

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.

Replace closed throttle
position switch.

Perform FINAL CHECK by the following procedure after repair

" is completed.

FINAL CHECK

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

NG

Ok

h 4

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

OFFTACCI O [ 5T @l
ECM 1 [P NN e)
EoNTROL TS
[13]5]
MOOULE) SN
REi M
5 .
o >
eI EM
(MaTrn harness) L@

JOINT
CONNECTOR-A

|
iG]
olotal

5]

2]

1)
[ofc
G132
CIES
CIE
(<]

et R o PR S

[o] _
B-Y FE
B~Y
. oL
=
&E@
_ 0 T
3. 34 34— BIY —e | it
5
e - AT
BATTERY = ' I
SEFBBEM
Harness layout PD
ECM
ECCS trel mod
{ contro m? ule) EA
Y
7
7 .
J RA
BR
Under the front }asr,enger"s seat-
MEF478F 8T
BF
HA
EL
D)4
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ECM

Th
CONMECTOR

34

@

SCONNECT

SEF196M

Diagnostic Procedure 37 (Cont’'d)

INSPECTION START

h

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

OK

v

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 harngss con-
nector and retest.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

Y

NG

Check the following.

e Joint connector-A

# Harness continuity
between ECM and igni-
tion switch

If NG, repair harness or

connectors.

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

NG

oK

A

INSPECTION END

EF & EC-114

Y

Recheck ECM pin termi-
nals for damage or the

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

EF & EC-115

E. FUEL IGNITION SWITCH
PUMP UP OFF[ACCI ON | ST
ECM ECES RELAY ‘ 1 Q 8 clu
contro
BEEE ADAETER connECTOR e BT
o (Foldout page). ] 4 Q
. 5 o]
= [5R] (R E TA
104 [ Py gp— @_l_, 22 ekl
. 32 as Ga) 3
NS ; FHE»
T C ¥ "FUSE BLOCK g g
= (Refer to #POWER E a
-§ $UPEII:Y RO%T[NG)”
— . N Section
B
L] Main harness)
FUEL PUMP
E” o] Dw-L WL = ngl,
(Chassis
- g - . & harnese) @
T [+:]
N
1 = I
< EIE L —@w L L@ Gody - ;lw}an_@] @ZWEL
L] w harness)
o I ©
—] Y O (Chassis harnesg)
1] 2= I o 5@
o I o7 e |l @
l GROUND
= 8® L=y
T4 BODY FUEL PUMP
T (W) - wagon model GROUND
L BATTERY = (T): Truck model
SEF77EN
Harness layout
ECM For Truck
{ECCS control m?dule) Right side frame /
——
,"/ Fuel pump harness
/ —— connector__)
/ .
_! =
i
Under the front T:oassenger's seat < @ Front
MEF478F i MEFA99F
Right side of engine compartment _
" Pl ! ‘ \ \ Fuel tank
- Fuel pump relay Right side frame
U
N Fuel pump harness
/ . connector
f\
<
MEF493F MEF497F

WA

EM

LC

FiE

CL

M

AT

TF

2)

FA

RA

Bi

ST

F

A

EL
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Diagnostic Procedure 38 (Cont’d)

INSPECTION START

'

<3
o

SEF148J
E 3 ﬁfl DISCONNECT
4 €&
i Fam
RLE
o

SEF911J

{(Wagon) {Truck)

I@ Qf €&

Gl

- DISCONNELT

18
[ ]

Zalb]
\dle

N

OISCONMELT

St

MEF068E

CHECK COMPONENTS

{Fuetl pump and fuel pump relay).
Refer to "'Electrical Components
fnspection’”.

{See page EF & EC-138}

CHECK CVERALL FUNCTION. OK.; INSPECTION END
1} Turn ignition switch “"CN".
2} Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is turned
“ON’".
NG
E A J
GHECK POWER SUPPLY. NG| check the foltowing.
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
@, & and ground. If NG, repair harness or
Voitage: Baltery voltage connectors.
OK
v
CHECK GROUND CIRCUIT. NG.; Check the following.
1) Turn ignition switch “"OFF". # Harness conneclors
2) Disconnect fuel pump harness con- , (T, 3D ,
nector. ae , NEW
3) Check harness continuity between ,
terminal (I} and body ground, termi- # Harness continuity
nal (@ and body ground, terminal betwaen fuel pump and
and terminal (8. bedy ground
Continulty should exist. @ Harness continuity
between fuel pump and
OK fuel pump relay
If NG, repair harness or
connectors.
E v
CHECK OUTPUT SIGNAL CIRGUIT. NG | Repair harness or con-
1) Disconnect ECM harness connector. nectors.
2) Check harness continuity between '
ECM terminal and terminal (I}.
Continuity should exist.
OK
b 4
NG

A4

o DISCONNECT
iain]
e

| ECM H CONNECTOR

104

|

1

=
&

= DISCONNECT
(el
T5.

Be

SEF197M

OK
. 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

Replace malfunctioning
cormnponent(s).
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Diagnostic Procedure 39
IACV-AIR REGULATOR (Not self-diagnostic item)

LACY-ALR EUEL IGNITION SWITCH
REGULATOR PUMP COFF[ACCION [ ST @[{
B RELAY 1 plolo 2
% = 2 SOl ]
-
@ - . A
a JJ EE @ F
) S5 RS N
E Fx wm ¥ o
FUSE BLOCK EM
Engine (Refer to “POWER
control SUPPLY ROUTING~
harness) in EL section.}
106— R/L —
S e | e

Main harness) ;
@@‘ * {Tr LJ
e

|
| FE
: ADAPTER CONMECTOR
! Refer to last page
H {Foldout page). @
! s '
. C_;ﬁ:m GL
I
i
o
| 7 W
i (I): Truck modei &
% : ruc mode
L @: Wagon mode | n
ENGINE AT
GRUUNL BATTERY =
SEFTT7N
TF
Harness layout
I i I L} ]
ECM IACV-air regulator BD)
{ECCS control module) harness connector
/
7 L0
s
/ iz FA
/ . A
L
; RA
11AI?,rake fluid reservoir tank :
vy 22
y A Front /
Under the front ?}assenger’s seat A mEW BR
MEF478F MEF500F
ST
B
HA
ElL
DX
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Fuel pump

SEF148J

Diagnostic Procedure 39 (Cont’'d)

INSPECTION START

¥

=Y

E : OISCONNECT
oer A €

@f‘\

W
&

MEF7S7A

GE5) DISCONNECT

TS

MEF7584

CHECK OVERALL FUNCTION. NG | Gheck 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-
onds after ignition switch is furned
“ON".
OK
E s J
CHECK POWER SUPPLY. NG | Check the following.
1} Turn ignition switch “OFF". e Harness connectors
2) Disconnect JACV-air regulator har- &M,
ness connector. ‘ e Harness continuity
3) Turn ignition switch “ON". between |IACV-air regu-
4} Check voltage between terminal fator and fuel pump
and ground. relay
Battery voltage should exist for 5 If NG, repair harness or
seconds after ignition swilch is connectors.
turned “ON".
OK
¥
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
If NG, repair harness or
connsectors.
h 4
NG

CHECK COMPONENT

{|IACV-air regulator).

Refer to “'Electrical Components
Inspection™.

{See page EF & EC-137.)

OK

Y

INSPECTION END

EF & EC-118

L d

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

LACY- , 1 @
AAC IGNITION SWITC }
VALVE % OFFTACCI OM | ST
@ 1 [el Kol e
p @) 8 Ll)
3
MA
ECM C [ ol (2 (o}
EoRTROL C 5 3
MODULE / [E
(o) . [ 0]
o o EM
-+
i (Refor ta TRONER
T ater o #
Cnging, SUPPLY ROUTINGS
113 L5— e RArness) in EL section. } L | L@

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

@)

%e/wsxw% FE

i e .S mpv

| |

b R b e
&l

T

cL

S
! T =
(Main harness) |J_'|:E|
ST T
§ o
7l
= R
®‘ Truck model ATF
@ © Wagon mode|
BATTERY — TE
SEF778N
Harness layout PD
' ECM
(ECCS control module
odule) FA
7
4
/
/ R&
BR
Under the front ﬁpa.ssenger‘xs seat
MEF478F ST
EF
HA
EL
DX

EF & EC-119 | S



TROUBLE DIAGNOSES

IACV-AAC valveZo,
sub-harness connector

[[€cn o connEGToR]|

T3

&

> / LS
MEF502F
E ﬁ&:! DISCONNECT
@ 8
D O
@)y
o4
)
SEF767J
Vi) DISCONNECT = BISCONNECT
HS. 1s.

b

SEF20CM

Diagnostic Procedure 40 (Cont’d)

INSPECTION START

v Drops.
CHECK CVERALL FUNCTION. o INSPECTION END
1} Start engine and warm it up suffi- "
ciently.
2) Check idle speed.
75050 rpm
(AT in “N" position)
H NG, adjust idle speed.
3) Disconnect IACV-AAC valve sub-har-
ness connector.
4) Make sure that idle speed drops.
Does not drop.
E] ) 4
CHECK POWER SUPPLY. NG | check the following.
1) Stop engine. | e 15A 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
oK switch ‘
If NG, repair harness or
connectors.
Y
CHECK OQUTPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
1) Turn ignition switch "OFF". "| nectors.
2) Disconnect EGCM harness connector.
3} Check harness continuity between
ECM terminal (11} and terminal @).
Condinuity should exist.
oK
Y
NG

CHECK COMPONENT
(IACV-AAC valve)

Refer to "'Electrical Components
inspection”.

(See page EF & EC-136.)

OK
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

hJ

Replace IACV-AAC valve.
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TROUBLE DIAGNOSES

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

ECHM
ECCS

L

CONTROL
MoDuULE?

3
a2
[
=

JHEEEN
<

24

12— RsB

(Main harness)

TP HI R o PR P

Harness layout

POWER
STEERING
0IL

PRESSURE
SWITCH

SEF296M

ECM a \\ Power steering
{ECCS control modute) PR oil pump
y /? )
rd
;
7
/
| AT 2
Power sleering olf pressure //,_‘,f
switch hamess connector
Under the front passenger’s seat Front I
g MEF478F / / / \f I MEF503F
EF & EC-121




TROUBLE DIAGNOSES

[_eon__ || connEcton| ]%

12

Diagnostic Procedure 41 (Cont’d)

€
2 &
o /BNy l

CONNEDT

INSPECTION START

h 4

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

OK

Y

NG

B v

INSPECTION END

CHECK GROUND CIRCUIT.

-1) Stop engine.

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

3} Check harness conlinuity between
terminal and hody 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
B \Tﬂ"ﬁ DECONRECT
g 1s.
l
| I
(&
SEF772J
DSCDNNECT = DISCONNECT
TS
£CcM CONNECTOR b
12
&
ig .
SEF202M

OK

h 4

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

AJC [NHIBITOR SWITCH ConiTlon swion ‘
nEEn 1A EASAREE ON or START el
ECM (ECCS P Ioolof _
HODULE: iy e ES up
A
ap g |0 - 1§ A
A@ U :
N Re7or to < POWER
Eed r »”
2 SUPELY ROUTING EM
Main hsrness) in EL section. }
| |
R
I | LC

&) Tl r HE |

Ca -

-
wldp bt £ g

ADAPTER CONNECTOR FE
& [Refer to last page "
N @ (Foldout page) .} @
]
=2 8 bes .
‘Engine ﬁéﬁt{FéAL : BE?DY: ‘
harnesss POSITION GROUND
35— LB = RELAY
1 i)
@ i AT mode)
B 5 - \ : %
: MAT mode |
=Ll .
@ ¢ Truck model
NEUTRAL
POSLTION (W) - Wagon mode |
SWITCH TF
SEF7TON
Harness layout PD
ECM Inhibitor switch
(ECCS contral module) harness cannector
/ FA
/ \
/
/
/ RA&
Under the front ;Jassenger’s seat . Frony ‘reservoir tank AN
MEFATBF MEFS05F ST
ka< t l/ﬁ \} [ \
Park/Neutral position relay
BF
Front : HA
‘ Air cleaner
> housing fEf.
MEF504F ﬂ@x

EF & EC-123
295



TROUBLE DIAGNOSES

— m @ DISCONNELT
=P | %4 €

SEF204M

Diagnostic Procedure 42 (Cont’d)

Neutral position switch

INSPECTION START

ikt
TS,

DISCONNECT

MEF755A

Y

o]

o DISCONNECT
Tz
e

ECM CONNECTOR

P DISCONRECT
A €

35

&

SEF205M

CHECK OVERALL FUNCTION. OK | 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 GIRGUIT, NG | Check the following.

1} Disconnect neutral position switch "] & Harness connectors
harness connector. , (D

2) Check harness confinuity between e Harness continuily
terminal (& and body ground. between neutral posi-
Continuily should exist. tion switch and body

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

CHECK INPUT SIGNAL CIRCUIT. NG | Gheck the following.

1} Check harness continuity between "] @ Harness connectors
ECM terminal @ and terminal (@). D
Continuity should exist. & Harness continuity

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

CHECK COMPONENT

{Neutral position switch}.

Refer to “'Electrical Components
Inspection’.

(See page EF & EC-138.)

Y

OK

) 4

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

Trouble is not fixed.

L4

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)

D] -
_ [__Fon logacsormscrunj \% |

Inhibitor switch

0.0

SEF206M

@&

DISGONNECT

A 5
€

INSPECTION START

m h 4

CHECK OVERALL. FUNCTION.

1) Shift selector lever to "P" range.

2) Disconnect ECM harness connector.

3) Turn ignition switch “ON’".

4) Check harness continuity between
ECM terminal @5 and body ground.
Continulty should exist.

5) Shift selector lever to 'N” range.

6) Check harness continuity between
ECM terminal @ and body ground.
Continuity should exist.

oK

b4

NG

y

CHECK POWER SUPPLY.

1) Turn ignition switch "OFF".

2) Disconnect Park/Neutral position
relay.

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

4) Turn ignition switch ""ON"',

5) Check voltage between terminal @
and ground.
Voltage: Baltery voltage

6) Shift sefector lever inte “P"” range.

7) Check voltage between terminal (@
and ground.
Voiltage: Baftery voliage

NG

L

INSPECTION END

MEF354E
m DISCONMELT E'
o 24 € (&
D A
o
- SEF712J
fl.ﬁ DISCONNECT m DISCONNECT
A€ 4
&
&) t J |
SEF713J
m UISCDNNEET
A€
(&
) SEF7144

OK

EF & EC-125

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

1) Turn ignition switch
“OFF™.

2} Disconnect inhibitor
switch harngss con-
nector.

3) Turn ignition switch
CON'.

4) Check voitage between
terminal (O and
ground.

Voltage: Baitery voli-

age

If NG, check the fol-

lowing.

& 10A fuse

& 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 (2.
Continuity should
exisl.

If NG, repair harness or

connectors.

CHECK COMPONENT

(Inhibitor switch).

Retfer to “Electrical Com-

ponents Inspection”.

(See page EF & EC-138)

WA

EM

LC

FE

CL

AT



TROUBLE DIAGNOSES

(]

e BISCOHNECT

e}

H.S.

ECM H CONNE| GTGR}

&

35

A €

DISCONNECT

SEF207M

Diagnostic Procedure 42 (Cont’d)

|

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF",

2} Check harness continuity between
terminals (1}, (8 and body ground.
Conlinuity should exist.

NG

Repair harness or con-

OK

Il Y

Y

nectors.

CHECK INPUT SIGNAL CIRCUIT.

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

NG

Repair harness or con-

\d

OK

L

nectors,

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

(See page EF & EC-138.)

NG

Replace Park/Neutral

Y

OK

Y

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

Trouble is not fixed.

¥

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

EF & EC-126

position refay.
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TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION

1. ECM is located under the passenger seat. For this
inspection, remove passenger seat. @l

A

EM

2. Remove ECM harness protector.

LG

EF &
EC

[Fl2

ECM harness protector

SEF209M GCL

3. Perform all voltage measurements with the connectors con-
nected. MT
Improve tester probe as shown {o perform tesis easily.

AT

TF

PD

FA

%:? RA
Thin wire Tester probe BP}

SEF367I 8Y

EF & EC-127 999



TROUBLE DIAGNOSES

ECM Inspection table

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI- _
NAL ITEM CONDITION ‘DATA
NO.
Engine is running.
| L 0.5 - 0.6V
idle speed
1 Ignition signal
| Engine is running. |
I_ i2-1.3v
Engine speed is 2,000 rpm.
Engine is running.
| L_ Approximately 1.0V
idie speed
2 Tachometer
| Engine is running. ]
|_ 27-29V
Engine speed is 2,000 rpm.
[ Engine is running. |
3 Ignition check L 9-12v
ldle speed
| Engine is running. |
|_ 0-1v
idle speed
4‘ ECM power source
{Seli-shutoff} I Engine is not running. !
L BATTERY VOLTAGE
For a few seconds after turning ignition (11 - 14¥)
switch "OFF"”
Engine is running.
I I_ 1.0 - 2.0V
ldle speed
8 EGR temperature sensor
1 Engine is running. (Racing) |
L 0-1.0V
After warming up
' Engine is running. |
L Both A/C switch and blower swiich are 0-1.0v
“ON". '
11 Air conditioner relay
[ Engine is running. | BATTERY VOLTAGE
L arc switch is “oFF", (11 - 14V}
| Engine is running. |
I__ 0-20v
. . Steering wheel is being turned.
12 Power steering oil pressure
switch — _
| Engine is running. I
L . 4.8 - 49V
Steering wheel is not being turned,

EF & EC-128
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Dala are reference values.

- TERMI-
NAL ITEM CONDITION *DATA
NO. '
1.0- 3.0V
16 Mass air flow sensor ] Engine is running. Output voltage varies with
engine speed.
Engine coolant temperature 1.0-3.0v
18 selfsor P I Engine is running. | Output voltage varies with
engine water temperature.
rEngine is running. ]
19 Heated oxygen sensocr 0 - Approximately 1.0V
After warming up sufficiently.
0.4 - Approximately 4V
20 Throtile position sensor [ Ignition switch “"ON" | Output voltage varies with the
throttie valve opening angle.
. Engine is running. f
22 Camshaft position sensor l
P . N 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
amsnalt p Do not run engine at high speed under 2.0 - 3.0V
40 (Position signal} no-load
| Ignition switch "ON"" |
|_ Approximately 8 - 10V
Throttle valve: |dle position
33 Closed throttie 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
Neutral position switch & Inhib-
3 itor switch
| Ignition switch “ON”’ |
6-7V

L Except the above gear position

EF & EC-129

MA

EM

LE

FlE

CL

PO

HA

EL

301



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
[ Tgnition switch "OFF" | ov
36 Ignition switch
[ Ignition switch “ON'' I BATTERY VOLTAGE
(11 - 14V)
Thrott! iti sOr &
37 ro"tie postiion sensor power | Ignition switch “ON"' | Approximately 5V
supply
38 — - T
p Power supply for ECM | Ignition switch “ON [ BATTERY VOLTAGE
| Engine is running. ]
L— Both air conditioner switch and blower |8Y
. ) switch are “ON"'.
41 Air conditioner switch
[ Engine is running. | BATTERY VOLTAGE
L Alr conditioner switch s “OFF"'. (11 - 14V)
{ Ignition switch "ON"" |
|_ Approximately 9 - 10V
Throttte valve: Idle position
44 Closed throitle 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 g (11 - 14V)
110 Injector No. 2
112 Injector No. 4
114 Injector Nc. 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 0.7 - 0.9V
(Jack up drive wheels and set shift
lever to 1si 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-solenoid 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 -0.8v
{M/T model})
{Jack up drive wheels and set shift
lever to 1st position.)
[ 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 |49 . 14v)
switch “ON"'
| Engine is running. |
l_ Approximately OV
Engine speed is below 4,200 rpm.
106 Heated oxygen sensor heater
[ Engine is running. | BATTERY VOLTAGE
l— Engine speed is above 4,200 rpm. (11 - 14v)
| Engine is running. |
L 7-10V
Idle speed
[ Engine is running. |
113 IACV-AAC valve L
Steering whee! is being turned.
4-7v

EF & EC-131

@l

MA

EM

LG

EF &
EC

FE

cL

T

TF

PD

RA
BR
ST
BE
A

EL
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TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)
ECM HARNESS CONNECTOR TERMINAL LAYOUT S

===
nipeZie3iodiosieeioziog [1[213[4[5]6]7 @ 15]16[17]18]19(20[21122) |31132|33|34{35|36/37|38/39
19 o i 3paafsgl (8 [ 110011213114 23[24125/26{27]28[29{30] |4084 1j42[4 314 4145]46]47]48

M€

SEF41gH

EF & EC-132 304



" TROUBLE DIAGNOSES

Electrical Components inspection (Cont’d)

CAMSHAFT POSITION SENSOR

1. Remove distributer 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 LA
@ (120° signal) h
@ (1° signaf)

Tester’s pointer fluctuates between 5V and 0V.

If NG, replace distributor assembly with camshaft position
sSEensor. LC
4. Visually check signal plate for damage or dust. -

e

SEF1B5B @L

MASS AIR FLOW SENSOR

1. Peel mass air flow sensor harness connector rubber as [T
shown in the figure if the harness connector is connected.
Turn ignition switch “ON”.

5
3
@

i
A 3. Start engine and warm it up sufficiently. ET
1@. 3 Do 4. Check voltage between terminal @ and ground.
p Condilions Voltage V T
C—/@H Ignition switch “"ON"" (Engine stopped.) Less than 1.0
= Idle (Engine is warm-up sufficiently.) Approximately 1.5 - 2.0 5
SEFB3al FD

5. H NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust. EA

SEFas2y ST

ENGINE COOLANT TEMPERATURE SENSOR

1. Disconnect engine coolant temperature sensor harness B[
connector.
2. Check resistance as shown in the figure.

8
Temperature °C (°F) Resistance kO HA
20 (68) 21-29
50 (122) 0.68 - 1.0 L
80 (176) 0.30 - 0.33
sersagH|  )f NG, replace engine coolant temperature sensor. BY

EF & EC-133 | 205



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
®-D Approximately 1.0Q
@-@ Approximately 10 k€

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 s
Yes
® @
&
No
O] e
S
Yes
® @®

If NG, replace power transistor.

RESISTOR

1. Disconnect resistor harness connector.
2. Check resistance between terminals.
Resistance: Approximately 2.2Q)

If NG, replace resistor.

P
| D ¢
-

SEF334H

EGRC-SOLENOID VALVE

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

Continuity between | Continuity between

Conditions
pert @& and port and @©
Supply 12V current between
N
terminals () 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 lift.

If NG, replace EGR valve.

EGR valve

G
BEF152M ' M
EGRC-BPT VALVE
Plug cne of two ports of EGRC-BPT valve, Le

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". FE
(See page EF & EC-96.)

EC381A GCL

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

increase.
Resistance: 100°C (212°F) AT
85.31:8.53 k2
If NG, replace EGR temperature sensor. TF
SEFB30F =
) U%T THROTTLE POSITION SENSOR
) = 1. Disconnect throttle position sensor harness connector. FA

2. Make sure that resistance between terminals ® and ®©
changes when opening throttie valve manually.

Z8)
T8
x i A&
Accelerator pedal conditions Resistance k)
z
R

Completely released Approximately 1

Partially released 1-9

Throttle position sensor ——
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
wide open throttle position switch is replaced or removed, it is
necessary to install in proper position, by following the proce- HA
dure as shown below:

BF

EL

EF & EC-135 307



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

1. Install throttie position sensor body in throttie body. Do not
tighten bolis. Leave bolts loose.

2. Connect throttle position sensor and closed throttle position
switch harness connector.

3. Start engine and warm it up sufficiently.

4. Disconnect IACV-AAC valve sub-harness connector.

5. Disconnect closed throttle position switch harness connec-
tor.

6. Check closed throttle position switch OFF — ON speed with
circuit tester, closing throttle valve manually.

M/T: Idle speed + 250+ 150 rpm

N
/ﬁi L
57

AIT: Engine speed (at idle in “N” position) + 250+ 150
rpm

7. 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 — CON

point.
8. Tighten throttle position sensor installing bolts carefully
after setting 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.

DISCONNELT o

€) A

SEF517N

IACV-AAC VALVE

Resistance check

1. Disconnect IACV-AAC vaive sub-harness connector.
2. Check resistance between terminals @ and @.
Resistance:
Approximately 10Q2

3.  GCheck pfunger for seizing or sticking.
4. Check for broken spring.

SEF&3aJ

EF & EC-136 308



~ 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
A
SEF840J ’ EM
KNOCK SENSOR
o DISCONNECT
o 1. Disconnect knock sensor sub-harness connector. LG

2. Check continuity between terminals (8 and ground.
Continuity should exist.

£g
e [
cL

DOISCONKECY m INJECTOR
1S |\ No. 1, No. 3 and No. 5 cylinders MT

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure. AT
Resistance: 10 - 14Q
If NG, replace injector.

TF

SEFg42. PO

DISCONNECT No. 2, No. 4 and No. 6 cy‘inders

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 - 149 BR
No. 6 M- ®
If NG, replace injector. ' ST

CLOSED THROTTLE POSITION SWITCH

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

Accelerator pedal condition Continuity HiA
Released . Yes
Depressed No
~ . EL
If NG, replace throtile position switch. _
SEF837J DX

EF & EC-137 209



TROUBLE DIAGNOSES

'lﬂ BISEDNNECT

o

SEF844J
? DISCONNELT
(el by
SEF845)
—=
0 O
53
SEFU54F
MSCONNECT
4 € A
18 dlb/
&
(&
e o
For Truck
SEF394M
DISDONNECT
/ \ /‘ ’

Electrical Components Inspection (Cont’d)

NEUTRAL POSITION SWITCH

Check continuity between terminals @ and @).

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

If NG, replace neutral position switch.

INHIBITOR SWITCH

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” Na

If NG, replace inhibitor switch.

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

Check continuity between terminals @ and &).

Conditions Continuity
12V current supply between termi- Yes
nals (B and @

No current supply No

If NG, replace relay.

FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and (@).

Resistance: Approximately 1.5¢)

If NG, replace fuel pump.

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-138
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

‘ o Releasing Fuel Pressure
T @w Before disconnecting fuel line, release fuel pressure from fuel

line to eliminate danger.
L [T 1

— . Remove fuse for fuel pump.
T 2. Start engine. &l
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

aunosl  FU€l Pressure Check el

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

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

c¢. Use a torque driver to tighten clamps.

d. Do not perform fuel pressure check while fuel pressure

regulator control sysiem is operating; otherwise, fuel pres-

sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube FE

{engine side). Then install pressure gauge.

3. Start engine and check for fuel leakage.

N =

CL
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/cm?, 34 psi)
When fuel pressure valve Approximately 294 kPa AT
vacuum is disconnected. (3.0 kg/em?®, 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. BE

SEF824J

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

Fuel pressure should decrease as vacuum increases. i resulis

are unsatistactory, replace fuel pressure requlator.

Vacuum Fuel pressure

Injector Removal

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

SEF207C
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Left side:

SEF208C|-

B k|

£
D

IS S TAE:

SEMB16C

SEF846.

Injector Removal (Cont’d)

No

8.
9.

O 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 manifold
collector.

Harness connectors for

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 injecter 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. Connect 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

Description
Throtile chamber
Fuel check valve \
E | " Gl
: Intake
Vi t |
e apor Vi:.. ine . ;? manitold
Main purge MA
orifice \
‘ Purge conirof
—~, valve
EM
| = k
Fuel filler cap with ' LC

vacuum ralief valve Constant

purge orifice

Fuel tank ?;1 {} [k Carbon canister

- A
« : Fuel vapor FE

SECHA4A

The evaporative emission system is used to reduce hydrocar-

bons emitted to the atmosphere from the fuel system. This T
reduction of hydrocarbens is accomplished by activated char-
coals in the carbon canister. AT

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not running. e
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 BD
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 B

crifice.
ER
8T
Inspection
ACTIVATED CARBON CANISTER BF
Check carbon canister as follows:
1. Blow air in port ® and ensure that there is no leakage. g
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 ' 1oy
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EVAPORATIVE EMISSION SYSTEM

Check
valve
function

i Ball

Fuel tank side

| _—Valve C

Canister side

:

Rollover
valve
function

SEF426NA

Fuel tank side

Valve A

Valve B

SEF427N

Inspection (Cont’d)
FUEL CHECK VALVE {With rollover 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 rollover valve is tilted to 90° 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 felt, replace cap as
an assembly.
EF & EC-142
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CRANKCASE EMISSION CONTROL SYSTEM

: Fresh air
4u : Blow-by gas

SECB31AA
Engine not running »
or backfiring Cruising
g e\

Idling or Acceleration
deceierating or high load
T _
| |
—~—_f So—

SECB59A

SEC137A

ET277

Description

This system returns biow-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 small amount of ventilating air.

The ventitating 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 ventiiation 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)

[VG30E |

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa {kg/cm?, psi}

Approx. 294 (3.0, 43)

Inspection and Adjustment

Idle speed*t pm

No-load™2
M/T

A/T (in "N position)

750+ 50 (700)*3

Air conditioner: ON
M/T
AST (in "N position)

800450

Ignition timing

degree

15°+2° BTDC

Closed throttle position switch

touch speed rpm

M/T
A/T {in "N position)

Idle speed + 250+ 150*3

"i: Feedback controlled and needs no adjustments

*2: Under the following conditions:

& Air conditioher switch: OFF

@ Steering wheel: Kept straight

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

IGNITION COIL

Primary voltage v

12

Primary resistance
[at 20°C (68°F)] 0

Approximately 1.0

Secondary resisiance
[at 20°C (68°F)) k(2

Approximately 10

MASS AIR FLOW SENSOR

FUEL PUMP

Resistance [§

Approximately 1.6

EGR TEMPERATURE SENSOR

Resistance
[at 100°C {212°F)] kQ

85.3+8.53

IACV-AAC VALVE

Resistance Q Approximately 10.0
INJECTOR

Resistance [9; 10 - 14
RESISTOR

Resistance kQ Approximatety 2.2

THROTTLE POSITION

SENSOR

Accelerator pedal conditions

Resistance kQ

Completely released

Approximately 1

Partially released

1-9

Completely depressed

Approximately 9

IGNITION WIRE

Less than 30 {9.1)

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

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 @” '

{for Truck} Passenger seat Exhaust :
_\ _\ tube
. w - ——%

Fuel tank

{for Wagon)—\— MA
i
. EM
|
LG I
LC

Fuel pum

ECM =5

{ECCS control module) - Oxygen sensor

MEF367E

MT

AT

TF

BF

HA

EL

EF & EC-145
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont’d)

g
EGR temperature sensor Oxygen sensor

(For California modef) ?

Ignition coil and
power trangistor

-~

Fuel filter

Mass air flow
sensar

Thrattle position
SEnsor

solenoid

Engine coolant Injector L 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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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS CONTROL SYSTEM

Camshatfi position sensor

System Chart

Mass air flow sensor

\d

b4

Y

Engine coolant temperature sensor

Oxygen sensor

¥

Ignition switch

hd

Starter switch

Closed throttle pasition switch

v

Air canditioner switch

b4

Thermao control amp.

A4

Y

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

Y

Vehicle speed senscr

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 igniticn system »| Powsr transistor
IACV-Auxiliary air contral

Idle air control system . (AAG) valve

PAIR valve control »| PAIRC-solenoid valve

gggsi?téz:_ﬁol » EGRC-sclenoid valve

Fuel pump contrel —p! Fuel pump

Acceleration cut control i Aijr conditioner relay

SCV (Swirl control valve) control p{ SCV control sclenoid vaive

On-board diagnostic system Malfunction indicator lamp (on

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

diagnestic results) inspaction lamps {on the ECM}

Cooling fan controf p! Cooling fan relay-1 & -2

Fail-safe function

A

EF & EC-148

® Mass air tlow sengor

e Throttle position sensor

# Engine coolant temperature
sensor

# Intake air temperature sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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EN.GINE AND EMISSION CONTROL OVERALL SYSTEM‘

Wiring Diagram
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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 eircuit Hotor plate

SEF813B

Rotor plate

SEF853B
Battery
source
8 8 ECM
Mass air o
utput voltage
flow B 17 (ECCSI
. Control
sensar
Ground module)
[+ 109
MEF371E
Temperature - 1
compensation resistor\ @
L L/HOK
Airflow > R |<\§: RHZ wire
HB:E VE F‘A:E VA
RH ¢ Hot wire resistancs
AK : 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 ceontrols 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 efectrical 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 cutput 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 detects 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
the thermistor decreases in response to the temperature rise.

D)
2

(A

MEF372E Em

Throttle Position Sensor (TPS) & Soft Closed
Throttle Position (CTP) Switch LG

The throttle position sensor responds {o the throttie position
which, in turn, is determined by accelerator pedal movement. {3¥3
This sensor is a kind of potentiometer which transforms the
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 tco.

Closed throtile 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,

M
Not used E
(:\ridelopen iy Supply voltage: AT
throttle & 5V (Applied between terminal No. 4 and 6
o1 position switch)g 5.0 n terminal No. 4 and &)
<—Q2 Closed throttie 2 Output voltage between TE
v ¢ 3| position switch E terminal No. 4 and 5 —
£ y
] Throtte § 40
B ¢ position c p@
sensor 2
op 2
@
fal
@
) § 20 EA
= S
> |s] ¢
— 6] &
' o/ 3 RA
o o
[ 45 a0 135
Throttle valve opening angie (deg)
BR
SEF{40M :
1)
Non-California model Fuel 'nleCtor _
Terminal | The fuel injector is a small, elaborate solenoid valve. As the BF
/ ECM sends injection signals to the injector, the coif in the injec-
tor pullis 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
SEF353HA DX
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

California model

SEF782KA

SEF2311

l. Connector
isclation bushing
Contact plate

SEF336A

Qutput voltage V. [v]

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 229.1 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,
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 almosphere. 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 0V in leaner condi-
tions. The radical change from 1V to 0V occurs at arcund 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 @V 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 EM
(Through idis Idle Air Adjusting (IAA) Unit
adjusting screw}
The IAA unit is made up of the IACV-AAC valve and air cut LG
@w\ \ {Through valve. It receives the signal from the ECM and controls the idle
) 1ACV-AAC valve} . s
speed at the preset value under various conditions. EF &

Coolant The air cut valve prevents an abnormal rise of idle rpm when EC

IACV-AAC valve operates abnormally.
Idle adjusting

screw
<22 Adr 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
e air that will flow through the IACV-AAC valve.
@ G’ @ The IACV-AAC valve adjusts idle speed to the specified value. TE
Air
SEF488K FD
\/ j 52\ Power Steering Oil Pressure Switch
~ Power steering oil The power steering cil pressure switch is attached to the power FA
pressure SW“C"‘\ 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. R

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
AEG1D DX




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF632B

Vacuum signal source
Fo EGR valve 9

Air
filter

Air bleed

Exhaust pressure
MEF374F

SEF2301

SEF317I

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 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 opera-
tion.

Puised 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-solenoid 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 vaive,

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 control 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 pulls 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

"‘ Fuel outlet

| Il

f Fuel inlet

SEF256A

Check connector for
ECCS checker box

SEF909M

SEF072G

T
|
|

SEF165!

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 fue! 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 to the temperature rise.

Intake Air Temperature Sensor

The intake air temperature sensar 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

Camshaft position sensor

Engine speed and piston position

Multiport Fuel Injection (MFI) System

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Oxygen sensor

Density of oxygen in exhaust gas

Y

Y

Throttle position sensor

Throttle position

Y

Closed throttle position switch

Cloged throttie position

ECM
(ECCS
control

Injector

A4

Neutral position switch (M/T}
inhibitor switch {A/T)

Park/neutral position

module)

hd

Vehicle speed sensor

Vehicle speed

Ignition switch

Start signal

Battery voltage

Y

Battery
Start enrichment
Warm-up enrichmeant
&
T
Low — High

Water temperature

SEF9230

BASIC MULTIPCRT 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 sensor and the mass air flow sensor.

VARIOUS FUEL INJECTION INCREASE/DECREASE
COMPENSATION

in addition, the amount of fuel injection is compensated ior to
improve engine performance under various operatlng condi-
tions as listed below:

<Fuel increase>

1) During warm-up

2) When starting the engine
3) During acceleration

4) Hot-engine operaticn

<Fuel decrease >
1) During deceleration

EF & EC-158
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed loop ECM
. contrel (BOOS
control
maoduie) Injection pulse
Feedback signal

Oxygen
sensor

Fuel injecticn
Combusticn
MEF375EA

Na. 1 cvlinder-—n I f
No. 2 c\.plim:ler-rl I Il
Na. 3 cvlinder-n 1 I
No. 4 cvlinder..n 1 rL-_
l——1 engine cycle ——a|
Simultaneous injection SEF976E

No

No

No

No

m/— Injaction puise

. 1 cylinder
. 2 cylinder [_I—
. 3 oylinder 11
. 4 cylinder I__l
bks——1 engine cycle—]
Sequential injection SEFB41D

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 catalyst can reduce CO, HC and NOx emissions. This sys-

tem uses an oxygen sensor in the exhaust manifold to check the

air-fuel ratic. The ECM adjusts the injection pulse width accord-

ing to the sensor voltage so the mixture ratio will be within the

range of the stoichiometric air-fuel ratio.

This stage refers to the closed loop 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 ratio 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 ratioc 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

Fuel 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 cycte.

FUEL SHUT-OFF

Fuel to all eylinders 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 position sensor

Engine speed and piston position

Distributor lgnition (D1) System

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Closed throttle position switch

Ciosed throttle position

\d

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

3

1.25

1.00

0.75

Injection pulse width

=N

600

1,000 1,400 1,800 2,200

Engine speed (rpm)

SEFB2SM

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 located 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 Wh

EF & EC-160
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature

2

Ignition switch Start signal

Closed throttle position switch

Closed throttle position

L 2

Y

Neutral po.sition switch (M/T)

Park/neutral position

Inhibitor switch (A/T)

Air conditioner switch

Air conditioner operation

ECM
| (ECCS IACV-AAC
"l control » valve
module)

¥

Power steering oil pressure switch

Power steering operation

¥

Battery Battery voltage

Vehicle speed

Vehicle speed sensor

Y

hd

SYSTEM DESCRIPTION

This system automatically controls engine idle
speed to a specified level. |dle speed is con-
trolled through fine adjustment of the amount of
air which by-passes the throttle valve via tACV-
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 controls the ON/OFF time of
the IACV-AAC valve so that engine speed coin-
cides with the target value 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
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
1° 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.

Pulsed Secondary Air

INPUT/OUTPUT SIGNAL LINE

Engine coclant temperature sensor

] ECM
(ECCS Fuel pump
conirol ™ 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

Engine coolant temperature

Y

Throttle position sensor

Closed throttle position

Camshaft position sensor Engine speed

Injection (PAIR) System

ECM
» (ECCS PAIRC-
control > solencid
»| module) valve

Vehicle speed sensor Vehicle speed

Y

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
closing 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 manifold in
proportion to the vacuum.

The PAIR valve is controlied 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 around the PAIR valve.

Engine coolant

Engine condition temperature  °C (°F)

PAIRC-solencid valve PAIR valve system

Beiween 28 (82) and

ldle or deceleration 115 (239)

ON Operates

EF & EC-162

334



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 tamperature sensor

Engine coolant temperature

Start signal
fgnition swilch 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 solencid valve in the EGR control vacuum
line. This causes the port vacuum to 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)
FErngine coolant temperature CIR ON
Above 115 (239}
ldle & heavy load conditions
Other conditions OFF

EGR system operation

EGR system operates under only the following conditions

E | EGRC-BPT valve EGRC-sol P
ngine cooclant . -selenoi
Throttl t EGR system
temperature °C (°F) Exhaust gas Operation ro. © PosTton valve Y
pressure
60 (140
S:;“ﬁ:n(gsg() ) High Closed Partially open OFF Operates
EF & EC-163
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Swirl Control Valve (SCV) Control

INPUT/QUTPUT SIGNAL LINE

Closed throttle position swiich Closed throttle position

Ignition switch Start signal

¥

Camshaft position sensor Engine speed

ECM
» SCV con-
"1 (E
(co(ritcril trol sole-
noid valve
module) »

Engine coolant temperature sensor

Engine coolant temperature

k J

o
s

SYSTEM DESCRIPTION

This system has a swirl control valve (SCV} in the
intake passage of each cylinder.

While idling and during low engine speed
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 to increase
power by improving intake efliciency via reduc-
tion of intake flow resistance, intake flow.

The solencid valve controls SCV's shut/open con-
dition. This solencid valve is operated by the
ECM. :

SCV system operation (Engine is running)

Closed throt- . .
tle position Engine Solenoid SCV
) speed valve
switch
: Below
ON losed
4,000 rpm ON Close
Less than
N losed
2,800 rpm © Close
OFF
More than
0
4,000 rpm OFF pen

When engine coolant temperature is below 0°C (32°F} 8CV
is kept open.

EF & EC-164
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Acceleration Cut Control
INPUT/QUTPUT SIGNAL LINE

Air conditioner system A/C ON signal > ECM
(ECCS Air conditioner | Gl
. control > relay
Throttle position sensor Throttle position »| module)

WA

SYSTEM DESCRIPTION

When accelerator pedal is fully depressed, air
conditioner is turned off for a few seconds.

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

EM

. EF &
Fail-safe System EC
MASS AIR FLOW SENSOR MALFUNCTION ENGINE COOLANT TEMPERATURE
If the mass air flow sensor output voltage is SENSOR MALFUNCTION EE
above or below the specified value, the ECM When engine coolant temperature sensor output
senses an mass air flow sensor malfunction. In voltage is below or above the specified value,
case of a malfunction, the throttle position sensor water temperature is fixed at the preset value as CL
substitutes for the mass air flow sensor. follows:
Though mass air flow sensor is malfunctioning, it
is possible to drive the vehicle and start the Operation . ]
engine. But engine speed will not rise more than :
2,400 rpm in order to inform the driver of fail-safe Condition Engine coolant temperature
system operation while driving. decided AT
Just as ignition switch is . .
Operation turned ON or Start 20°C (68°F) TE
N r
System Fixed condition More than 6 minutes after 80°C (176°F)
ignition ON or Start .
EGR control system OFF
— 20 - 80°C (68 - 176°F) PD
. A duty ratio is fixed at the Except as shown above - )
Idle air control system {Depends on the time)
preprogrammed value.
Fuel Is shut off above THROTTLE POSITION SENSOR PR
Multiport fuel injection sys- 2,400 rpm. MALFUNCTION
tem (Engine speed does not . .
exceed 2,400 rpm.) When throttle position sensor output voltage is RA
below or above the specified value, throttle posi-

tion sensor output is fixed at the preset value.

INTAKE AIR TEMPERATURE SENSOR
MALFUNCTION

When intake air temperature sensor is below or ST
above the specified value, intake air temperature
value is fixed at the preset value [20°C {68°F)].

EL

DX
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

PREPARATION

1.

good order.
Battery
Ignition system

Engine oil and coolant levels

Fuses

ECM harness connector
Vacuum hoses

Air intake system

Make sure that the following paris are in

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

Fuel pressure

PAIR valve hose
Engine compression
EGR valve operation

Overall inspection sequence

INSPECTION START

¥

Throttle valve and closed throtile 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
mixture ratio, checks should be carried out
while shift lever is in “N”’ posltion.

When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.
Turn off headlamps, heater blower, rear
defogger.

Keep front wheels pointed straight ahead.

Perform on-board diagnostic sys-
tem.

NG

OK

A 4

Check or adjust idle speed and
ignition timing.

A

Repair or replace.

h 4

Check oxygen sensor function by
using ECM inspection lamp
(Green).

NG

CK

¥

Check idle mixture ratio by using
ECM inspection lamps (Red and
Green) [in diagnostic test mode 11].

NG

Check oxygen sensor harness.

NG ;
> Repair or reglace harness.

OK

h A

¥

Y

Check base idle CO.

OK > Replace oxygen sensor.

A

NG

r

¥

Check emission ¢
repair or replace

ontrot paris and
if necessary.

F 3

NG Check oxygen sensor function. OK

A

r

INSPECTION END

Check ECM functi

on” by substitut-

ing another known good ECM.

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

EF & EC-166
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

INSPECTION START

'

Visually check the following:

e Air cleaner clogging

o Hoses and ducts for leaks

¢ EGR valve cperation

- Electrical connectars

e Gaskets

e Throttle valve and throttle position sensor aperation

:

N

SEFA57C

Start engine and warm it up until engine coolant tempera-
ture indicator points to the middle of gauge, and ensure
that engine speed is below 1,000 rpm.

'

K
w
| A
£
Lol

Open engine hood and run engine at about 2,000 rpm for
about 2 minutes under no-load.

-

!

Py m\“‘"‘ o

Tt

%

[« P

Perform ECM self-diagnosis (Diagnostic Test Mode i1, 1V,
V).

SEF477B

OK lNG

< Repair or replace malfunctioning parts as necessary.

h 4

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.

|

Turn off engine and disconnect throitle position sensor har-

ness.

Start engihe.

.

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

'

Check ignition timing with a timing light.

4

MIT: 10°+2° BTDC
AiT: 10° £ 2° BTDC (In “N” posilion)

OK

NG

A J

Adjust ignition timing to the specified value by turning dis-
tributor after loosing bolts which secure distributor.

\
5 ATDC _BTDC
P _\ 40° BTDC

TDC (Red)

MIT: 10° £ 2° BTDC
AIT: 10°+2° BTDC (in “N” position)

SMA182AA

EF & EC-167
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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)
oK NG
h 4
‘—‘ Start engine.
h 4 1

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
sensof 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
nacessary.

Reconnect ECM harness connector and retest.

lNG

Check ECM function® by substituting another
known good ECM.

oK

[y

OK

ok

y T~ ECM may be the cause of a problem,
© but this is a rare case.

EF & EC-168



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E ]|

©

|

Set the diagnostic test mode of ECM to mode Il

! @l

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

SEFa778 A

|

Make sure that malfunction indicator light on instru-

e
Fo
[+ ]

b

g, N

o
iy
o

g
“!llll|l E/

ment panel goes on and off more than 5 times during EM
10 seconds (at 2,000 rpm). ]
Y
oK iNG Le
Check oxygen senscr harness:
1) Turn off engine and disconnect battery
ground cable.
2) Disconnect ECM connector from control unit.
+ 3) Disconnect oxygen sansor 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 ground metal on car
body.
6L
Continuity exists ... 0K ¥
Continuity does not exist ......ccccceiveiiiimiicimmeencae NG
lox _ NG T
Connect ECM connector to ECM. Repair har-
ness.
l AT
| @ Disconnect engine coolant iemperature sensor har-
ness connector. ;
e Connect a resistor (2.5 kf)) between terminals of 1F
engine coclant temperature sensor harness con-
nector.
l ' PD
Shut off PAIR valve hose.
Disconnect PAIRC-solenoid valve harness. ER
Start engine and warm up engine until engine cool- oA

anl temperature indicator points to the middle of

gauge.
£ )\I'I 4/ {Be careful to start engine afler installing a 2.5 k{2 :
resistor ElS

:

Race engine two or three times under no-load then &T

SEFA57C run engine at idle speed.
v
M - 5F
HA
EL
DX
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [KA24E |

(0]

!

Check “CO"%.

Idle CO: less than 5% and engine run smoothly.

After checking "CQ"%
1) Disconnect the resistor from terminals of engine coolant temperature

sensor.
2) Connsact engine coolant temperature sensor harness connector to ®
engine coolant temperature sensor. A

3) Connect PAIRC-solenoid valve harness.
4) Put back PAIR valve hose.

NG 'IOK

Replace oxygen sensor. Set the diagnostic test mode of ECM to
mode Il 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 | 0K

¥

¥

Check oxygen sensor harness connector to oxygen sensor.

:

Check fuel pressure regulator. (See page EF & EC-286.)

I

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 EGM harness connector and retest. OK _
lNG
Check ECM function * by substituting another known good ECM. OK

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

EF & EC-170
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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 preblems 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 probiems. 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 customer 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 cenditions 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.

EF & EC-173

EM

LG

FE

CL

MT

[J‘ME



TROUBLE DIAGNOSES

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

WORK FLOW
CHECK IN SERVICE MANUAL
REFERENCE ITEM & PAGES
4
LISTEN TO CUSTOMER COMPLAINTS DIAGNOSTIC WORKSHEET
“ EF & EC-175.
v
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
h 4
CHECK QUT

*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
WHERE..... Road conditions

@l

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 A
Symptoms is important to fully understand the symptoms or under what "=
conditions a customer compilains.
Make good use of a diagnostic worksheet such as the one __
SEFQ07L, . o . [EMG
shown below in order to utilize all the complaints for trouble-
shooting. :
Worksheet sample LE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
tncident Date Manuf. Date In Service Date
J tmpossible to siart {] No combusticn O Partial combusticon -
n [J Partial combustion affected by throttle position FE
[0 Startability . . "
[] Partial combustion NOT affected by throttle position
1 Possible but hard to start {1 Others [ i CL
. [ Ne fast idle 1 Unstable T High idle O Low idle
) O kdling
£1 Others [ 1
Symptoms
yme O Stumble [ Surge [ Knock I Lack of power AT
O Driveabiiity O Intake backfire 1 Exhaust backfire
| 1 Others [ ] )
. R AT
[J At the time of start O While idling
O Engine stall [J While accelerating O While decelerating
: O Just after stopping 1 While loading TE
Incident rrence L1 Just after delivery L] Recently
neident accu [J In the marning [L] Al night ] In the daytime
5]
Frequency O All the time L) Under certain conditions " Sometimes PD
Weather conditions | L. Not affected
Weather [J Fine  C Raining [ Snowing [ Others [ ] Fa
Temperature O Hot O Warm 1 Cocl O Cold O Humid °F
[ Cold [] During warm-up [J After warm-up BA
Engine conditions Engine speed t ¢ 1 L ] 1 i ! J
0 2,000 4,000 6,000 8,000 rpm
ER
Road conditions O In town O In suburbs O Highway O Off road {up-down)
[} Not affected ST
[J At starting 1 While idling O At racing
: [J Whife accelerating J While cruising
Driving conditions C While decelerating 3 While turning (RH/LH) oF
viniclespeed |, 1 o ¢ 4y, 1 ¢ 3 §
0 10 20 30 40 50 60 MPH
HA
Malfunction indicator lamp 1 Turned on [0 Not turned on
EL
WO

EF & EC-175
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¥ THIS is the )
!

symplom,
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 tactor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 [Mixture ratio Pressure regulator -
Made rich Remove vacuum hose and apply pressure.
N o o Advanced Rotate distributor clockwise.
2 |lIgnition timing Distributor
Retarded Rotate distributor counterclockwise.
Oxygen sensor Suspended Disconnect oxygen sensor harness connector.
3 Mixiure ratio feed-
. Perform on- i i i i
back control ECM Operation check ‘orm on-board diagnostic system {(Diagnostic Test
Mode I/1) at 2,000 rpm.
Raised Turn idle adjusting screw counterclockwise.
4 {idle speed LAA 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) wiring 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 direclly pour water on components.
Use a mist sprayer.]
8 | Electric loads L.oad switches Loaded Turn on head lights, air conditioner, rear defogger, etc.
Closed throttle '
Perform on-board diagnostic system (Diagnostic Test
9 |position switch ECM ON-OFF switching 9 ystem (Diag
. Mode V).
condition
Ignition spark o . Spark power _ . .
10 Timing light Try to flash timing light for each cylinder.
position glg check y 9 a i
EF & EC-176
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On-board Diagnostic System — Description
The on-board diagnostic 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 a lean condition
is detected and goes OFF under rich condition. MA
e During open loop operation condition:

R The green inspection lamp remains OFF or ON. =

&

2. Diagnostic Tesl Mode Il (Mixiure ratio feedback control
monitor)
The green inspection lamp function is the same as Diag- ¢
nostic Test Mode |,

o During closed loop operation:
The red inspection lamp turns ON and OFF simultaneously |Sd
with the green inspection lamp when the mixture ratio is 28
controlled within the specified value.

¢ During open loop operation: FE
The red inspection lamp remains ON or OFF.

3. Diagnostic Test Mode Ill {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)

Buring this mode, the inspection lamps monitor the switch AT

ON-OFF condition.

Soft closed throtile position switch

Starter switch TE

Vehicle speed sensor

Diagnostic Test Mode V (Real-time diagnostic system)

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.

WY

neeoe

FA

EF & EC-177 210



TROUBLE DIAGNOSES

Flashing N times

-

g‘f‘“@

SEF288H

Flashing
twice

Flashing
Flaghing 3 times

B times

Flashing 4 times

SEFI00M

CHECK

MALFUNCTION INDICATCR LAMP

SEF177M

On-board Diagnostic System — Description
(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.

o When the ignition switch is turned off during diagnosis in
any mode and then turned on again (after power o 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 |il, Diagnostic Test
Mode IV is selected.
However, if the diagnostic test mode selector is kept turned
fully cleckwise, it will continue to change in the order of
Diagnostic Test Mode |l =l s Il - IV - V > | ... etc,, and
in this state the stored memory will nct be erased.
This unit serves as an idle speed feedback control. When the
diagnostic test mode seleclor is turned within the “diagnostic
test mode OFF”’ range, a target 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 afier conduct-
ing on-board diagnostic system.

—

MALFUNCTION INDICATOR LAMP@(

This vehicle has a malfunction indicator lamp on the instrument

panel. This light comes ON under the fcllowing conditions:

1)  When ignition switch is turned “ON"’ {for bulb check).

2) When systems related to emission performance malfunc-
tion in Diagnostic Test Mode | {(with engine running).

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

# Malfunction systems reiated to emission performance can
be detected by on-board diagnostic sysiem, and they are
clarified as diagnostic trouble codes in Diagnostic Test
Mode I,

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)

Di .
iagnostic trouble code Malfunction
No.
12 Mass air flow sensor circuit el
13 Engine coolant temperature sensor circuit
14 Vehicle speed sensor circuit
P WA
31 ECM (ECCS control module)
32 EGR function
' — EM
33 Oxygen sensor circuit
35 EGR temperature sensor circuit
I
43 Throttle position sensor circuit LG
45 ' injector leak

EF &
Use the following diagnostic flowchart to check and repair a it

malfunctioning system.

DIAGNOSIS START FE
k4 .
Turn ignition switch “"ON"" and NGL Replace bulb. GL
make sure that malfunction indi- "
cator jamp comes "ON'".
M
OK
A
Perform on-board diagnostic AT
system and check which diag- '
nostic trouble code is displayed
in Diagnostic Test Mode ill. TE
L J
Check ECCS system of affected =lm)
diagnostic trouble code No. to
locate faulty part.
R
i
Y
Repair or replace faulty part.
4
Reinstall any part removed. -
B8R
Y
Erase the diagnostic test mode e Methods of erasing memories differ a7
Il {Sel-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 malfunclion indicator lamp does not m
indicatar lamp does not come come on.
“ON" during 1his test. e Test driving modes differ with sys-
tems. Read the manual before test BL
X driving.
DIAGNOSIS END
1oX

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
ode “ON") Closed loop condition
Green ON Blinks
Compensating mixture ratio
Diagnostic Test S
Mode 1l MC:E t_han BetweenOS/'n‘ lean More
(Monitor B) Red OFF 5% rich and 5% rich
OFE 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 il (Self-diagnostic Resulits)

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 @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 MA
(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 beth red and green
flashing LEDs. First, the red LED fiashes and the green flashes
follow. The red LED correspends 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. =E
e When the engine fafls to start, crank it two or more seconds
before beginning on-board diagnostic system.
e Read oul 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

LG

intermittent malfunctions will be lost. MT
DISPLAY DIAGNOSTIC TROUBLE CODE TABLE
Diagnostic trou- . o AT
ble code No. Detected items Availability
1 Camshaft position sensor circuit X =
12 Mass air flow sensor circuit
13 Engirre c90lant temperature sen- X =)
sor circuit
14 Vehicle speed sensor circuit X
- ) ot . 2h
21 Ignition signal missing in primary X T
coil
at Engine control module (ECM) X B
32 EGR function X
33 Oxygen senscr circuit X BR
L&
35 EGR temperature sensor circuit X
tntake air temperature sensor cir-
41 ) X
cuit : ST
43 Throtltle position sensor circuit
45 Injector leak X BE
55 No malfunction in the abave circuit
X: Available ' _ HA,
EL
DX
EF & EC-181
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On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic Results) (Cont’d)
SELF-DIAGNOSTIC PROCEDURE

DIAGNOSIS START

¥

Start engine and warm it up to normal engine cperating tem-

perature.

{Drive vehicle for about 10 min.)

h 4

Turn diagnostic test mode selector an ECM fully clockwise.

Y

After the inspection lamps have flashed 3 times, turn diagnos-

tic test mode selector fully countercfockwise.

h 4

Flashing 3 times

“

£ 0
: SEF288H

Diagnostic Test Mode 1l

I

Make sure that inspection lamps are displaying Diagnostic

trouble code No. 55.

NG

A4

Write down the malfunctiening Diagnos-
tic trouble code No.

Flashing 4 times

OK

Memory erasing procedure

Turn diagnostic test mode selector on ECM fully ¢clockwise.

I

',_

After the inspection lamps have flashed 4 times, turn diagnostic test mode selector on ECM fully counterclockwise.

=

SEF288H

'

'

" Turn ignition switch “OFF”.

Turn ignition switch “OFF".

k.

Diagnastic Test Mode IV

Reinstall the ECM in place.

See decading chart.

CAUTION:

3

DIAGNOSIS END

|

Check malfuncticning parts and/or per-
form real time diagnosis system inspec-
tion. If malfunction part is found, repair
or replace it. )

¢ During display of a diagnostic trouble code number in on-board diagnostic system mode {Diagnos-
tic Test Mode lll), 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 allernative, 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 1o 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 Gl
ARE DETECTED.

CAMSHAFT POSITION SENSOR

Code No. 11 ) e Either 1° or 180° signal is not
" entered for the first few seconds = .
during engine cranking. =1
GO — OB S
e . . ® Either 1° or 180° signal is not input
Camshaft position sensor circuit )
Red Green | o©ften enough while the engine

speed is higher than the specified LG

rpm.
SEF042F

SYSTEM INSPECTION
See page EF & EC-225.

MASS AIR FLOW SENSOR Hcheck
g —

Code No. 12 e The mass air flow sensor circuit is CL

open or shorted.

- - @X:‘ {An abnormally high or low voltage
Mass air flow sensor circuit is entered.) MAT
Red

Green »
; SYSTEM INSPECTION AT
SEF630N See page EF & EC-228.
ENGINE COOLANT TEMPERATURE ok TE
SENSOR
Code No. 13 =0

® The engine coolant temperature
sensor circuit is open or shorted.

- ' ;
(‘%@ - Engine coolant temperature sensor cir- (An abnormally high or low output FA
Red

G cuit voltage is entered.)
reen

SYSTEM INSPECTION o

SEFOA4F See page EF & EC-231.

VEHICLE SPEED SENSOR Hewedi

Code No. 14 -
( e Signal circuit is open.
&0 — OF
~ @i; Vehicle speed sensor circuit SYSTEM INSPECTION BE
Green » B[
See page EF & EC-233.
SEFO74G HA
EIL
04

EF & EC-183 | -
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DISPLAY DIAGNOSTIC TROUBLE CODE

IGNITION SIGNAL

Code No. 21
GO — O
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

MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

e The ignition signal in primary cir-
cuit does not entér to ECM during
engine cranking or running.

Y

MEF379E

ENGINE CONTROL MODULE (ECM) [{chedy

Code No. 31
-
1)
O — C¢
Red Green

ECM calculation function

SYSTEM INSPECTION
See page EF & EC-235.

# Signal is beyond “"normal’’ range.

MEF381E

EGR FUNCTION Heueck

Code No. 32
Az
eOo —
Red Green

EGR function

SYSTEM INSPECTION
See page EF & EC-238.

¢ EGR vailve does not operate.
{EGR valve spring does not lift)

hd

MEF38CE

OXYGEN SENSOR Hcuedk

Code No. 33
o X
—C8
Red Green

SEFO78G

OO0

Oxygen sensor circuit

SYSTEM INSPECTION
See page EF & EC-239.

» 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 lll (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 -
BA
Code No. 35

é@ @ﬁ} # Signal cireuit is open. EM
Ay »

EGR temperature sensor circuit
P SYSTEM INSPECTION
See page EF & EC-244.

b

LG

SEF393G

INTAKE AIR TEMPERATURE SENSOR

Code No. 41 FE
® Signal circuit is open or shorted.

(Output vollage is too high or too
> Az
_ @éi' low.) GL

Intake air temperature sensor circuii

¥

SYSTEM INSPECTION

_ See page EF & EC-246. MT
SEF2321 i
AT
THROTTLE POSITION SENSOR Howedi
Code No. 43 e Throttle position sensor circuit is e
r

open or shorted.

—g @@E} (Output voltage is too high or too

[Threttle position sensor circuit low. i
Red Green P ) F@

.

Y

SYSTEM INSPECTION
See page EF & EC-248. EA,

SEFO79G

INJECTOR LEAK Jenesk RA,

Code No. 45

- X » Fuel leak from injector.
— |
Injector leak
Red

Green SYSTEM INSPECTION

| 8T
o AT A See page EF & EC-251.
SEF080G

Y
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TROUBLE DIAGNOSES

DISPLAY DIAGNOSTIC TROUBLE CODE

Code No. 55
—
Red Green

SEF984F

On-board Diagnostic System — Diagnostic Test
Mode Il (Self-diagnostic Results) (Cont’d)

MALFUNCTIONING CIRCUIT OR PARTS ECM SHOWS A

MALFUNCTION S1GNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED.

Y

Normal operation.

On-hoard Diagnostic System — Diagnostic Test
Mode IV (Switches ON/OFF diagnoslic 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 swilch

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
ont 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 memeory. 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

DIAGNOSIS START

!

Turn ignition switch “ON"".

}

Turn diagnostic 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

- A&

SEF451H

Make sure that a red inspeclion lamp goes "“OFF’".
F@Q@
k9 SEFZBEH

Y

S
o

Make sure that a red inspection lamp goes “ON"

Diagnostic Test Mode IV

M@Q )

\_{ S

Accelerator pedal -

SEF298H

) NG Check throtile position sensaor
when depressing accelerator pedal. e
circuit.

lOK
Make sure that a red inspection lamp goes “ON" NG
during turning ignition switch “START"". »! Check starter signal circuit.

lOK
Lift the front of lhe vehicle.
Drive vehicle (in 2WD for 4WD models). Make sure
that a green inspection lamp goes "ON"" when NG Check vehicle speed sensor

vehicle speed is 20 km/h (12 MPH) or faster.

A 4

circuit.

lOK

Turn ignition switch "OFF”.

!

Reinstall the ECM in place.

l ‘

DIAGNOSIS END

CAUTION:

e For safetly, do not drive rear wheels at higher speed than required.

EF & EC-187
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e
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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 malfunction 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 %
Start engine.
¢ @ik

Turn diagnostic test mode selector on ECM fully

o~
clockwise. {{ﬁ'

l Flashing 5 times

. 4
After the inspection lJamps have flashed 5 times,
turn diagnostic test mode selector fully counter- <> -
clockwise.
g
L 2

Diagnostic Test Mode V

W

§

SEF288H

. /‘\\ h 4

[ Make sure that inspection lamps are not flashing NG -
S\ | < . L . »| If flashing, count no. of flashes.

. LA & for 5 min. when idling or racing.

rar"".;,,* \_/(\ "
sk lOK
Y
SEF292H Turn ignition switch “"OFF"". Turn ignition switch “OFF"".
Reinstall the ECM in place. See decoding chart.

)

Perform real-time diagnosis
system inspection.

If malfunction part is found,
repair or replace it

¥

DIAGNOSIS END

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.

EF & EC-188 | 360



TROUBLE DIAGNOSES

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

DISPLAY DIAGNOSTIC TROUBLE CODE MALFUNCTIONING CIRCU!T OR PARTS ECM SHOWS A
MALFUNCTION SIGNAL WHEN
THE FOLLOWING CONDITIONS
ARE DETECTED. @l
{(Compare with On-board diag-
nostic system

. o i)
— Diagnostic Test Mode 111} MIA
CAMSHAFT POSITION SENSOR
- —— ) EM
Unit: sec o The 1° or 180° signal is momentarily
RED LED 3.2 3.2 3.2 m|fssmgl, or,rmulttlple, momentary
0t ON — Malfunction of camshaft position sensor noise signals enter. LG
| kcircuit
0 OfFF— 1— L 5
c 11.6[1.6/1.6 [16]1.6 ‘ p| REAL-TIME DIAGNOSTIC
INSPECTION
See page EF & EC-180.
SEFD4TFA
FE
MASS AIR FLOW SENSOR
GREEN Unit: sec ' CL
LED 3.2 3.2 3.2 & Abnormal, momentary increase in
S5 ON — mass air flow sensor output signal
a | | TJ- MakHunction of mass air flow sensor cir- BT
O OFF - i -
lx 1.6 H [1.6 E cuit ) N ::IEsApi.EZ!rﬂ:lgnnlAGNOSTIC
T .
0a | L \ - AN
%2" \ZM \éu_‘:;" | See page EF & EC-101. AT
SEFD48FA
TF
IGNITION SIGNAL
Unit: sec 2D
EEEEN 3.2 32 32 o Signal from the primary ignition coil
| I ! momentarily drops off.
0 ON — | FA&
Malfunction of ignition signal
o OFF —| HM il »| REAL-TIME DIAGNOSTIC
W18 1.8 INSPECTION a4
\Wo_z Wo 3 0.2 See page EF & EC-192. o
SEFU4era
BR
ST
BF
HA
EL
(o

EF & EC-189



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
Check Check items c c Middle Sensor & ECM If malfunc.hon,' pertorm
sequence conditions harness the following items.
connectors 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 Y 9 X — — Go to check item 3.
at connector. stopped
Disconnect harness
connector, and then Engine .
X — .
3 check dust adhesion to stopped X Clean terminal surface
harness connector.
Engine
4 Check pin terminal bend. g! — — X Take out bend.
stopped
Reconnect harness con-
nector and then recheck Engine .
5 - X - — Replace terminal.
harness continuity at con- | stopped
nector. '
If di tic trouble
Tap harness connector or | During real- 1agnos |c. rou
. . . codes are displayed dur-
6 component during real- time diagno- X X X i . ) )
. . . . ing real-time diagnosis,
time diagnosis. sig .
replace terminal.

sensor

Camshaft position

Distributor

harness connector

SEF800.J A

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

EN

LC

Check parts
k Check ECM ion, f
Chec Check items ec Middle Sensor & C I malfunc.tlon. perform
sequence conditions harness | the following items.
connectors 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 h tinui Engi
5 eck harness continuity ngine % . . Go to cheak item 3.
at connector. stopped
Disconnect harness
3 connecior, and then Engine 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-
d then recheck jEngine
5 nector an o g X — — Replace terminal,
harness continuity at con- | stopped
nector.
. If diagnostic trouble
Tap harness connector or | During real- \
; . . codes are displayed dur-
[+] component during real- time diagno- X X X , ) ) .
. ) ) . ing real-time diagnosis,
time diagnosis. sis .
replace terminal.

Mass air flow sensor

harness connactor

SEF801J

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 ion, perfarm
: Check items n Middle Sensor & © ma unclti : P
sequence conditions harness the following items.
i connectors 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 continuity |Engine '
2 Y 9 X — — Go to check item 3.
at connector. stopped
Disconnect harness
connector, and then Engine )
X — | surface.
3 check dust adhesion te stopped X Ctean terminal surface
harness connector.
Enai
4 Check pin terminal bend. rgine — — X Take out bend.
stopped
Reconnect harness con-
nector and then recheck |Engine )
5 L X — — Replace terminal.
harness continuity at con- { stopped
nector.
It di tic trouble
Tap harness connector or {During real- fagnost .
. S codes are displayed dur-
6 component during real- time diagno- X X X i i ) ]
. : ; - ing real-fime diagnosis,
time diagnosis. sis ,
replace terminal.
harness connector
fale’s elele ‘ \

ignition coil and
power transistor

SEF802J

EF & EC-192
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TROUBLE DIAGNOSES

SEF288H

Protector

SEF290H

SEF201H

//F"erform ECM in-
put/output signal

inspection before
replacement.

/ N SEF149M

SEF202H

Diagnostic Procedure

CAUTION:

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

2. When performing ECM input/output signa! inspection,
remove connector protecior to insert tester probe into con-
nector.

3. When connecting or disconnecting 'pin conneclors into or
from ECM, take care not to damage pin terminalis. '

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

5. Before replacing ECM, perform ECM inpuifoutput signal
inspection and make sure whether the ECM unit functions
properly or not. (See page EF & EC-275.)

6. After performing this “Diagnoslic Procedure”, perform
ECCS on-board diagnostic system and driving lest.

EF & EC-193
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TROUBLE DIAGNOSES

Battery
voltage

Harness connector
for solenoid valve ECM

Solenoid valve

SEF150MA

Diagnostic Procedure (Cont’'d)

7.

When measuring ECM controlled componenis 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,
resuiting in damage to the ECM power transisior.

EF & EC-194
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TROUBLE DIAGNOSES

Basic Inspection

BEFORE STARTING

Timing
light
4

|

Mt

Throttle position sensor
harness connector

%

1. Check service records for any recent & ‘
repairs that may indicate a related
problem, or the current need for WA
scheduled maintenance. ;
2. Open engine hood and check the fol-
SEF1421 lowing: EM
e Harness connectors for proper con-
nections
e Vacuum hoses for splits, kinks, and Le
fw’\ @\ proper connections -
'4 » Wiring for proper connections,
pinches, and cuts
' RE
W) No
04 DOES ENGINE START? »eoto @ .
SEF144! Yes gL
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-166.) s
Ignition timing: 10°+ 2° BTDC
OK TF
El Y
ser2e40| | CHECK IDLE ADJ. SCREW INITIAL SET | NG | Adjust engine speed by PO
RPM. "| turning idle adjusting
When disconnecting IACV-AAC valve SCrew. "
3 harness connector, does engine speed FA
200k, 3 fall to 650+ 50 rpm (AT in "N posi-
~ " -
~ - tion)?
Mme RA
o* ~ OK
v BR
CHECK THROTTLE POSITION SENSOR |NG | 1. Adjust output voltage
IDLE POSITION. " by rotating throttle sen-
ser14sl| | 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 0.6V. (Throttle pasiion sensor harness
valve fully closed.) connector for a few BEF
OK seconds arl1d then
reconnect i.
) 3. Confirm that ““Closed HA
; 2 throttle position” stays
s “ON". Refer to page EF
& EC-282. el
 J
Go to on next page.
SEF948J (Goto ® page) )4

EF & EC-195
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TROUBLE DIAGNOSES

Basic Inspection (Cont’d)

®
-
AC
CHECK SWITCH INPUT SIGNAL. NG | Repair or replace the
Remove ECM from front floor panel and malfunctioning switch or
N check the above swilches” ON-OFF oper- its circuit.
ation using voltmeter at each ECM ter-
b minal.
SEF1501 Switch Condition Voltage (V)
. JIGN ON -
Start signal IGN START 00— 9-12v
Engine
warmed up
Glosed throt- | SuMeiently g ory volt-
tle position Idie position age — OV
— Depress
the accelera-
tor pedal.
AJC OFF —
. A/C ON Battery volt-
A/C signal (Engine run- | age —» OV
ning)
Shift lever is
Neutral “N'or PV
{Parking) position —
position Except "N 0m-B-7
switch and "P”
positions
OK
Y
READ SELF-DIAGNOSTIC RESULTS. Yes | Go to the relevant inspec-

SEF1821

1. Set Diagnostic Test Mode l! (seif-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
marlk
SEF975K
Oxygen
sensor
I
G
MEF382E
Throttle body
Throttle valve MEF383E
|ﬁ DISCONNECT
A/
PR AN
((Nq a LI
Ja “ ')
(T
SEF307G
AN )
injector—\ "
A
SEF958K

Diagnostic Procedure 1 — High ldling after

Warm-up

CHECK FAST IDLE CAM.
Does fast idle cam keep cam follower
lever released?

Yesk Check fast idle cam

adjustment. (See page EF
& EC-287.)

No

Y

CHECK INTAKE AIR LEAK.

1. Disconnect oxygen sensor harness
connectors.

2. After racing engine at 2,000 rpm
under no load for about 30 seconds,
does the engine speed drop?

Yes

No

h 4

| and repair.

Discover air leak location

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

2. Confirm that throttle both fully opens

NG | Repair throttie linkage or

and fully closes.
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 | Check oxygen sensor.

No

!

(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 B} .

l Yes

(Go to @ on next page.)

EF & EC-197

Gl
WA
EM

LC

JEF &

EC

FE

€L

AT

TF

A

RA
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TROUBLE DIAGNOSES

SEFB7O.

®

Diagnostic Procedure 2 — Hunting (Cont’d)

CHECK SPARK PLUGS.

Remove the spark plugs and check for
fouling, etc.

NG | Repair or replace spark
) plug(s).

OK

Y

SEF300G

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (lowering

the biow-by air supply), does the engine
speead rise?

Yes | Discover air leak location
B

"] and repair.

No

CHECK EGR VALVE.
Check EGR valve for sticking.

NG | Repair or replace.

loK.

SEC547A

SEC547A

Injector—\

@scewm

INSPECTION END

Diagnostic Procedure 3 — Unstable Idle

CHECK EGR VALVE.
Check EGR vaive for sticking.

NG | Repair or replace.

OK

When disconnecting each injector har-

Noe {coto IF .

ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

l‘(es

(Go to ® on next page.)

SEF958K

EF & EC-198
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TROUBLE DIAGNOSES

L
&

Spark phtig

P
//
’/ / I Injector
i
SEF280G
Ignition wire

SEF282G

Diagnostic Procedure 3 — Unstable Idle (Cont’d)

®

l

SEF156!
6]
SEF286G
\\
i
)
A,/” = —

SEF1521

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- WA
nector.
3. Turn ignition switch ON. (Do not start
engine.) EM
4. When rotating camshaft position sen-
sor shaft, does each injector make an e
operating sound?
lYes
4]
CHECK IGNITION SPARK. NG | Check ignition coil, power
1. Disconnect ignition wire from rocker > transistor unit and their
cover. circuits. (See page EF & IFE
2. Connect a known good spark plug to EC-235.)
the ignition wire. C
3. Place end of spark plug against a L
suitable ground and crank engine.
4. Check for spark. T
CK
¥
CHECK SPARK PLUGS. NG_ Repair or replace spark AT
Remove the spark plugs and check for 7| plug(s).
fouling, etc. TE
OK
r_ﬂ_ 4 . -
CHECK FUEL PRESSURE. NG | Check fuel pump and cir-
1. Release fuel pressure to zero. (Refer ™ cuit.
to page EF & EC-286.) =
2. Install fuel pressure gauge and check
fuel pressure.
At idle: ﬁf,@\\
Approx. 226 kPa (2.3 kg/cem?®, 33 psi)
OK
[1. get Diagnostic Test Mode | (oxygen NGL Replace oxygen sen-
sensor monitor). (See page EF & "1 sor(s), aT
EC-180) ’
2. Maintaining engine at 2,000 rpm
under no-load, check to make sure BE
that RED LED on the ECM goes ON <
and OFF more than 5 times during 10
seconds. HA
lOK
{Go to on next page.} EL
(oK

EF & EC-199




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. YeSL Discover air leak location
When pinching _blow—by hose (lowering "| and repair.
the blow-by air suppiy}, does the engine
\ speed rise?
| No
SEF300G
E b4
CHECK IDLE ADJ. SCREW CLOGGING. [No | Check for IACV-AAC vaive
“[fl 1. Disconnect throttle position sensor | clogging or throtile vaive
ll harness connector. clogging.
2. Can you set engine speed at 750£ 50
rpm (A/T in “N’’ position} by turning
idle adjusting screw?
O
~ = Yes
- /
=7 N = :
IACY- AAC valve
= / : vErasse| | CHECK COMPRESSION PRESSURE. NG | Check pistons, piston
o 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/fcm?, psi)/300 rpm
883 (9.0, 128}
COMPR ESSION Difference between each cylinder:
kPa (kg/icm?, psi){300 rpm
PRESSURE 08 (1.0, 14)
lOK
CHECK ECM HARNESS CONNECTOR. NG

Y

OK
\J

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

Y

Trouble is not fixed.

TRY A KNOWN GOOD ECM™.

k4

INSPECTION END

Repair or replace.

*. ECM may be the cause of 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

SEF3801
To pressure regulator
Pinching
-3
Fuel fitter
SEF9E0K
Fast idie Roller
cam |
Cam , !
follower § |
lever | I
I¥ !
I }
Throttle
valve
SEFQ44H

1§
CHECK BATTERY AND STARTER. NG_ Repair or replace.
Check battery and starter condition. o
{Refer to EL section.)
OK
L
Y
CHECK FUEL PRESSURE. No | Check fuel pump and cir-
i. Pinch fuel feed hose with fingers. " cuit. {See page EF &
2. When cranking the engine, is there | EC-260.}
any pressure on the fuel feed hose?
Yes
Y
CHECHK FAST IDLE 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
El k4
CHECK IACV-AAC VALVE. YESL Check |ACV-AAC valve
When pressing accelerator pedal fully, | and circuit. (See page EF
can you start the engine? & EC-265.)
No
Y
CHECK INJECTOR. No

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?

SEF382l
'
---—/'—
vl
2 / | Injector
!
SEF280G

l Yes

(Go to & on next page.)

EF & EC-201

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

FA

RA



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.

lOK

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

Trouble is not fixed.
r

TRY A KNOWN GOOD ECM"™.

Ad

INSPECTION END

To pressure regulator

Pingching

Fuel filter

SEF960K

\d

Repair or replace.

*: ECM 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
| DISCONNECT (cont!d) ®
CHECK FUEL VAPOR. Yes | Check fuet properties. Gi
1. Disconnect fuel pressure regulator "
Pressure vacuum hose and plug hose. MA
regutator 2. Can you start engine?
No
SEF0D1L v EM
CHECK INJECTOR. No . | Check injector(s} and cir-
1. Remove camshaft position sensor | cuit{s). L
: with distributor from engine. (Harness L
connector should remain connected.)
d 2. Disconnect ignition coil harness con-
nector. '
3. Turn ignition switch ON. {Do not start
I engine.) EE
‘,/// 4, When rotating camshaft position sen- )
e / ! injector sar shaft, does each injector make an
L SEF280G operating sound? oL
ﬂ Yes
Ignition wire EI Y T
CHECK IGNITION SPARK. NG | Check ignition coil, power | ° '
1. Disconnect ignition wire from rocker | transistor unit and cir-
cover. cuits. {See page EF & AT
2. Gonnect a known good spark piug to EC-235)
the ignition wire. :
.._\ Spark plug 3. Place end of spark plug against a TE
suifable ground and crank engine,
v i 4. Check for spark.
SEF2826G oK PD
Y
CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.
Check the ECM pin terminals for dam- g EA
age ar poor connection of ECM harness
connector.
B
OK RA
¥
CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. g BR
Refer to page EF & EC-222.
OK -
3 §T
Disconnect and remove harness connec-
tors in the circuit, then retest.
- . BF
lTroubie is not fixed.
TRY A KNOWN GOOD ECM*
HA
4
INSPECTION END p
EL
*: ECM may be the cause of a problem, but this is rarely the case.
' m)8

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

Y

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

Yy

.

=

g
e

SEF250!
To pressure regulator
Pinching
Fuel filter ~
SEF960K
A

SEF3821

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 QN. (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

SECSH47A

(Cont’d)
S l NG Gl
CHECK SPARK PLUGS. o1 Repair or replace spark
Remove the spark plugs and check for | piug(s).
fouling, etc.
OK MA
v NG
CHECK EGR VALVE. > Repair or replace. ;
Check EGR valve for sticking. EM
oK NG
CHECK ECM HARNESS CONNECTOR. "1 Repair or replace. LG

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

connector.
J,OK

NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222,

JoK

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

*Troub!e is not fixed.

TRY A KNOWN GOOD ECM*,

}

INSPECTION END

| Repair or replace.

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

Diagnosﬁc Procedure 7 — Hesitation when the

Engine is Hot

Yes

T

BT

TE

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the hesitation disappear?

No

v

> Check fuel properties.

| DISCONNECT
Pressure
regulator
SEFOD1L

Canister purge line ‘

SEFO0ZL

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

¢N0

INSPECTION END

EF & EC-205

A4

Check purge and vacuum
lines.




TROUBLE DIAGNOSES

SEF1581

SEF300G

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
Remaove spark plugs and check for " plug(s).
fouling, etc. -
iOK
CHECK FOR INTAKE AIR LEAK. YESL Discover air leak location

No

v

| 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 DEPOSHS.
If there are deposits on intake valves,

remove them.

INSPECTION END

Diagnostic Procedure 9 — Hesitation under

Normal Conditions
1]

1. Set Diagnostic Test Mode | (oxygen
sensor monitor). (See page EF &
EC-180.)

2. Maintaining engine at 2,000 rpm
under no lead, check that RED LED gn
the ECM goes ON and OFF more than
5 times during 10 seconds.

CHECK SPARK PLUGS. _ NG | Repair or reptace spark
Remaove spark plugs and check for 7| plug(s).
fouling, etc.
0K
¥
CHECK OXYGEN SENSOR. Y€s | Replace oxygen sen-

SEF1521

lNo

{Go to @) on nexi page.)

EF & EC-206

7| sor(s).
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TROUBLE DIAGNOSES

Diagnostic Procedure 9 — Hesitation under

|

Canister purge line .

SEF002L

Normal Conditions (Cont’d)
®

CHECK CANISTER PURGE.

Yes

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

a lNo

Blow-by

I hose

=2

|

SEF200G

Check purge and vacuum

"1 lines.

CHECK FOR INTAKE AIR LEAK.

Yes

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

lNo

INSPECTION END

=

E

]

FUEL
N
-

’

SEF3861

Turning

Discover air leak location

"] and repair.

Diagnostic Procedure 10 — Engine Stalls when

CHECK FUEL LEVEL.

NG

Check to see that there is encugh fuel in
tank.

lOK

hd

Fill fuel tank with fuel.

“m—

. ~
in;ector—\ \
M

\\ &scumm

SEFg58K

PERFORM POWER BALANCE TEST. No

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

Yes

Goto .

CHECK INJECTOR. No -

1. Remove c¢amshaft position sensor
with distributor from engine. (Harness
connector should remain connected.}

2. Disconnect ignition coil harness con-

Injector

SEF280G

nector.

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

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

iYes

{Go to & on next page.)

EF & EC-207

Check injector(s) and cir-

| cuit(s).

WA

EM

LG

FE

CL

MT

AT

PD

FA



TROUBLE DIAGNOSES

Ignition wire
Spark plug
»
SEF282G
Fuel pressure gauge
SEF286G

Diagnostic Procedure 10 — Engine Stalls when

Turning (Cont’d)
®

n i

r“(";HE(:K 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)

FC-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/icm?, 33 psi)

NG

Y

LOK

k.

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

lOK

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 or replace.

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

EF & EC-208
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TROUBLE DIAGNOSES

1]

‘ TISGONNECT
Pressure
regulator

SEFOO1L

the Engine is Hot

Diagnosiic Procedure 11 — Engine Stalls when

) @ﬁscunum
Injector—\ \¢ Eéj
N .

SEF958K

%

-
- j//;/ II 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
i
PERFORM POWER BALANCE TEST. No .| Goto ;
When disconnecting each injector har- "
ness connector cne at a time, is there
any cylinder which does not proeduce 'a
momentary engine speed drop?
Yes
CHECK INJECTOR. No

GCheck injector(s) and cir-

Yes

[2

Ignitioh wire

Spark plug

SEF282G

| 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

| Check ignition coil, power

4. Check for spark.
lOK

{Go to ® on next page.)

EF & EC-209

“| transistor unit and their
circuits. (See page EF &
EC-235.)

()

EM

LC

FE

@)
=

BT

AT

TE

PO

FA

BF

HA
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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 fuel pressure to zero. {Refer
to page EF & EC-286.}
2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after Ignilion is turned
OFF to ON:
Approx. 294 kPa (3.0 kgfcm’, 43 psi)
At idle:
Approx. 226 kPa (2.3 kgfem?, 33 psi)

NG

Check fuel pressure regu-

oK
¥

"] tator diaphragm.

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

NG

Repair or replace.

Y

connector.
iOK

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-222

NG

Repair or replace.

¥

oK
Y

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

Trouble is not fixed.
L4

TRY A KNOWN GOOD ECM*.

Ad

INSPECTION END

Fast idle

SEF044H

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

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold

CHECK FAST IDLE CAM.
When the engine is cold, dees fast idle
cam keep follower lever in position?

No

Check fast idle cam

> adjustment. (See page EF
& EC-.287)

lYes

{Go to @ on next page.)

EF & EC-210
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TROUBLE DIAGNOSES

PN

3
K,

-

SEF3821

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)
®

CHECK IACV-AAC VALVE.

Yes
»

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

>

—

fnjector\ \

Te

T

SEF958K

No

3}

L4

”| and circuits. {See page EF

Check IACV-AAC valve

& EC-265)

PERFORM POWER BALANCE TEST. NG

A4

When disconnecling each injector har-
ness connector one at a time, is there
any cylinder which does not produce a
momentary engine speed drop?

OK

Goto [ .

injector

SEF280G

CHECK INJECTOR. NG

1. Remove camshaft position sensor
with distributer 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?

Ignition wire

Spark plug

SEF282G

OK

=
Y

> cuit{s).

Check injector(s) and cir-

CHECK IGNITION SPARK. NG

Check ignition coil, power

1. Disconnect ignition coil assembly
from rocker cover.

2. Connect a known goed spark plug to
the ignition coil assembly.

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

4, Check for spark.

0]

SEF1561

OK

E Y

7| transistor unit and cir-

cuits. {See page EF &
EC-235.)

CHECK SPARK PLUGS. NG

. | Repair or replace spark

Remaove the spark plugs and check for

fouling, etc.
lOK

{Go to ® on next page.)

EF & EC-211

plug(s).

LC




TROUBLE DIAGNOSES

Fuel pressure gauge’

SEF2BEG

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold (Cont’d)

iy
;
CHECK FUEL PRESSURE. NG_ Check fuel 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 kgicm?, 33 psi)

J,OK

" 1ator diaphragm.

NG

CHECK ECM HARNESS CONNECTOR. >

GCheck 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
2.l
15"55_--#,
o

’I

4

o
[: 5
]

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

A4

384



TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Sta‘lls when

i

Injector

SEF280G

(Cont’d) ®

l

Stepping on the Accelerator Momentarily

CHECK INJECTOR.

1. Remove camshaft position sensor
with distributor from engine. {Harness
connecter should remain connected.)

2. Disconnect ignition coil harness con-
nector.

3. Turn ignition switch ON. (Do not start

engine.)

Ignition wire

Spark plug

SEF282G

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

No

Check injector(s) and

Yes

EI Y

their circuit(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 an
earth point with engine cranking.

4. Check for spark.

Fuel pressure gauge

SEF285G

NG

Check ignition coil, power

OK

Y

transistor unit and their
circuits. (See page EF &
EC-235)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
lo page EF & EC-286.)

2. Install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition switch is
lurned OFF to ON:

Approx. 294 kPa (3.0 kglicm?, 43 psi)

At idle:

Approx. 226 kPa {2.3 kgicm?, 33 psi)

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

NG

Repair or replace.

cannector.
lOK

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.

Trouble is not fixed.
¥

TRY A KNOWN GOOD ECM™.

¥

INSPECTION END

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

EF & EC-213

MA

EM

LG

FIE

GL

BR

ST

A

EL



TROUBLE DIAGNOSES

3
2‘\\\lu,4

~ "

- o
.2 =5

= E
[ [

SEF1461

Decelerating

Diagnostic Procedure 14 — Engine Stalis after

CHECK IACV-AAC VALVE.

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

No

Check IACV-AAC valve

Yes

AAC valve

MEF385E

and circuit. (See page EF
& EC-265.)

CHECK IDLE ADJ. SCREW CLOGGING.

1. Disconnect [ACV-AAC valve harness
connectlor.

2. Can you set engine speed at 650+ 50
rpm {A/T in “N" position) by turning -
idle adjusting screw?

Check for IACV-AAC valve

Yes

hd

clogging or throttle body
clogging.

PERFORM POWER BALANCE TEST.

Injector—\

\\ Qﬁscowm

—

\\

SEF958K;

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.)

&

Injector

SEF280G

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

Check injector(s) and cir-

Yes

Y

| euitfs).

CHECK IGNITION SPARK.

Ignition wire

Spark plug

SEF282G

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 (® on next page.)

EF & EC-214

transistor unit and cir-
cuits. {See page EF &
EC-235.)

386



TROUBLE DIAGNOSES

E Fuel pressure gauge

SEFZ8EG

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
®

SEF1621

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 to ON:
Approx. 294 kPa (3.0 kg/em®, 43 psl)
At idle:
Approx. 226 kPa (2.3 kg/iem?, 33 psi)

NG

Check fuel pressure regu-

OK

A\

™| lator diaphragm.

CHECK OXYGEN SENSOR.

1. Set Diagnostic Test Mode 1 (oxygen
sensor moenitor). (See page EF &
EC-180.)

2. Maintaining engine at 2,000 rpm
under no lcad, check that RED LED on
the ECM geoes ON and OFF more than
5 times during 10 seconds.

NG

Replace oxygen sensor.

Y

OK

¥

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

NG

Repair or replace.

hJ

connector.
lOK

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".

L 4

INSPECTION END

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

EF & EC-215

A
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TROUBLE DIAGNOSES

S
Injector —\ \C‘
N

@smwsﬂ

SEF958K

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
mornentary engine speed drop?

No

|Goto B .

Gt

Injector

SEF280G

Yes

¥

L

CHECK INJECTOR.

1. Remove camshaft positicn sensor
with distributor from engine. (Harness
connecter 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?

- Check injector(s) and cir-

Ignition wire

Spark plug

SEF282G

l Yes

7| 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 | Check ignition coit, power

b4

Fuel pressure gauge’

SEF286G

4. Check for spark.
l oK

transistor unit and cir-
cuits. (See page EF &
EC-235.)

SEF300G

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)

NG | Check fuel pump, circuit

Y

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 @n

CHECK ECM HARNESS CONNECTOR. NG | Repair or replace.

Check the ECM pin terminals for dam-

Y

age or poor connection of ECM harness ' WA
connector. )
OK EW
.4
CHECK ECM POWER SUPPLY AND Yes | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-222.

lNo

Disconnect and remove harness connec-

LE

tors in the circuit, then retest. EE
Trouble is not fixed.

Yy
TRY A KNOWN GOOD ECM~. CL
L J MT

INSPECTION END

*: ECM may be the_z 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 o replace.
Check battery and alternator condition. -
{Refer to EL section.) BR
oK
v _
SEF3auI §T
PERFORM POWER BALANCE TEST. No | Go to )
When disconnecting each injector har- "
ness connector one at a time, is there BE
DISCONNECT
E@ any cylinder which does not produce a
lnjctor\ : \" momentary engine speed drop?
N lYes HA
(Go to @ on next page.)
EL
SEF958K : 10X

EF & EC-217 o



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy (Cont’d)

®
CHECK INJECTOR. No .| Check injector(s) and cir-
1. Remove camshaft position sensor © 7| cuit(s).
with distributor from engine. (Harness
-—— connector should remain connected.)
- /I . 2. Disconnect ignition coil harness con-
R4 /) Injector nector.
! seFsaoal | 3 Turr_l ignition switch ON. (Do not start
engine.)
4. When rotating camshafl position sen-
. sor shaft, does each injector make an
Ignition wire

operating sound?

i Yes
4]

CHECK IGNITION SPARK. NG | check ignition coil, power
1. Disconnect ignition wire from rocker | transistor unit and cir-
-.\ Spark plug cover. cuits. (See page FF &
2. Connect a known good spark plug to EC-235))
v P> the ignition wire.
3. Place end of spark plug against a
SEF282G suitable ground and crank engine.
4. Check for spark.
Fuel pressure gauge
OK
)
CHECK FUEL PRESSURE. NG | check fuel pressure regu-
1. Release fuel pressure to zero. (Refer " | tator diaphragm.
. to page EF & ECG-286))
‘ 2. Instal} fuel pressure gauge and check

fuel pressure.
A few seconds after ignition switch is
turned OFF to ON:

Approx. 204 kPa (3.0 kg/cm?, 43 psi)
At idle:

SEF28BG

Approx. 226 kPa (2.3 kgfcm?, 33 psi)

lOK

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

¢onnector.
OK
¥
CHECK ECM POWER SUPPLY AND NG__ Repair or replace.
GROUND CIRCUIT. "

Refer to page EF & EC-222,

OK

A

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

Trouble is not fixed.
: 4

TRY A KNOWN GOOD ECM".

4
INSPECTION END

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

EF & EC‘218 390



TROUBLE DIAGNOSES

|il Fuel pressure gauge

SEF286G

Stumble
1]

Diagnostic Procedure 17 — Lack of Power and

CHECK FUEL PRESSURE.

1. Release fuel pressure 1o zero, (Refer
to page EF & EGC-286.)

2. install fuel pressure gauge and check
fuel pressure.
A few seconds after ignition switch s

turned OFF to ON:

SEF300G

Approx. 294 kPa (3.0 kg/em?, 43 psi)
At idle:
Approx. 226 kPa (2.3 kg/em?®, 33 psi)

NG

o Check fuel pressure regu-

OK

Y

| lator diaphragm.

CHECK FOR INTAKE AIR LEAK.

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

Yes

No
¥

INSPECTION END

| and repair.

Discover air leak location

Diagnostic Procedure 18 — Knock

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

Yes
.

| and repair.

Discover air leak focation

SEF152M

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

lYes

(Go to ® on next page.)

EF & EC-219

rpm rise?
No
v
SEF300G ’_CHECK EGR OPERATION. No - Check EGR valve for
1. Apply vacuum directly to the EGR sticking.

=E

BT

AT

RA

BR

§T

BF

HA

EL
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TROUBLE DIAGNOSES

SEFQ03L

SEF1561

SEF1521

Diagnostic Procedure 18 — Knock (Cont’d)

!

CHECK EGRC-SOLENQID VALVE.

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

2. Supply EGRC-solencid valve termi-
nals with battery current and check
operating sound.

NG

OK

4] !

Check solenoid valve and
circuit. :

CHECK VACUUM HOSES.

Check the following vacuum hoses for

clogging, cracks and poor cenneaction.

a) Vacuum hose between EGR valve
and EGR control solenoid valve.

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

noid valve and air duct.

NG

J,OK

Repair or replace.

CHECK FOR OIL LEAK TO COMBUS-
TION CHAMBER.
Remove spark plugs and check for foul-

Yes

¥

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

ing with oil.
‘No

INSPECTION END

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

the ECM goes ON and OFF more than
5 times during 10 seconds.

NG

under no load, check that RED LED on

. lOK

Y

Replace oxygen sen-
sor(s).

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

,LOK

tors in the circuit, then retest.

Disconnect and remove harness connec-

¢Troub|e is not fixed.

TRY A KNOWN GOQOD ECM™.

,LOK

INSPECTION END

SEC547A

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

SEF1561

Diagnostic Procedure 20 — Backfire through the

Intake

CHECK SPARK PLUGS.
Remove the spark plugs and check for

fouling, etc.

NG

Repair or replace spark

OK

L J

"| plugts).

SEF300G

CHECK INTAKE AIR LEAK.

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

YESL Discover air leak location

No

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

v

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 &
FC-231.)

NG

Replace or repair.

h 4

OK

Y

INSPECTION END

EF & EC-221

A

EIM

LC

FE
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MT
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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= an % 8 8 ?
KODULE) g E £ ]
[415[5]
g | 2 G S

ENEINE | | ENGINE
GROUND | | GROUND @@

o
107—B/P RS
108—BeP ask
109—BsW B8-F
i16—B/F ‘ BLP
! asF
B JOINT
B/BF—_L CONNESTOR-A
4 L/R = @
6—BAF a/% H I
13— BYP W = E:
B I E1
8w A t:
aw B )
] - 8w H ]
X
== (Maln harness)
1] \
[ 1]
14 S
1] o
e = 3
L] tra
¥
L] =
X2 36— BW E 3
.! 38— Dow oz = w
W i, e T
PR T Iy
g8laz] 2

9

lRERE

——
N @5 Y
= BATTERY
BEEERE B0t B 1

MEF388E

Harness layout

Under tha 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

—
- I__Ecn HBUNNECTOR” @

3847 ‘IDB

CONNECT

&
@@ )

SEF334M

2
‘%,

Diagnostic Procedure 22 {Cont’d)

INSPECTION START

CHECK POWER SLUPPLY.
1) Turn ignition switch "ON".
2) Check voltage between ECM termi-

nals &, @, and ground.
Voltage: Battery voltage

OK

[[__Ecn|of connECTOR]|
6+ 13 -107-108-116
- .

MSCONKECT

(&

SEF335M

W DISLONNECT E DISCONNECT
e A€

[C_Eon_ [ cownecTor] ‘5

3847109

x

SEF338M
@ 3 .Tﬁ DISCONNELT
12 TS
(&
SEFB50.}

NG

v

.| GHEGK GROUND CIR-

CUIT.

1} Turn ignition switch
"“OFF".

2) Disconnect ECM har-
ness connector.

3) Check harness conti-
nuity between ECM
terminais &, 43,

@D, i, G and
engine ground.
Continuity should
exisl.

If NG, check the fol-

lowing.

# Joint connector-A

e Harness continuity
between ECM and
engine ground

1f NG, repair harness

or conhectors.,

OK

h 4

Check ECM pin terminals
for damage or the con-
nection of ECM harness
connector.

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 @8, @D, and
terminal (8.

Continuity should exist.

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.

MIECONNELT

A€

'I
(I chunsc‘rml]

3948

ad Lo

(&

BEF33TM

CHECK VOLTAGE BETWEEN ECCS
RELAY AND GROUND.
1) Check voltage between terminals

@, (3@ and ground.
Voltage: Batiery voltage

NG

b

lox

®

EF & EC-223

Check the foliowing.

e "'BR’' fusible link

e Harness continuity
between ECCS relay
and battery

If NG, repair harness or

connectors.

EM

LG

FE

cL

W

AT

TF

PO

ST

BF

395



TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont'd)

.'_;I; DISCONNECT E‘ﬁ DISCONNECT ®
HS. 1S.
ECH CONNECTOR %
2 CHECK GROUND CIRCUIT. NG | check the following.
1) Check harness continuity between | @ Joint connactor-A
ECM terminals @9, and engine
ground. @« Harness continuity
([?:a Continuily should exisl. between ECM and
engine ground
SEF338M oK If NG, repair harness or
connectors.
[C_ecn_ o] connecToR]|
5 DISEDNNECT h 4
EQ CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between "| nectors.
® o ECM terminal () and terminal (@.
Continuity should exist.
o
SEF339M -
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1) Turn ignition switch “ON". "| e Joint connector-A
2) Check voltage between ECM terminal '
@8 and ground. e Harness continuity
Voltage: Battery voltage between ignition switch
OK and ECM_
i NG, repair harness or
connectors.
Y
NG

CHECK COMPONENT

(ECCS relay).

Refer to “‘Electrical Components
Ingpection”. (See page EF & EC-280.)

oK

A

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

L\ 4

Replace ECCS relay.
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TROUBLE DIAGNOSES

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

@l
fanuL e ﬁ | -
wf |
'.' ENEING
: -
. -]
5
= iMainm harnesst :;’:
’Z.‘ 4— L/R I‘L@
’Z‘ B
suls
ll
P
= | [=
2R
-gE— T -
i :
2250 . S
I dlt :
Ll 1Ty _—I | % : @L
o )
e oot ¢ 52 s
S35 S r!mﬁ
- @k sl -
i nEE < )
BATTERY
ECCS = @\\T
CAMSHAFT RELAY
PQSITION
SENSOR
TF
SEF472N
Harness layout o
Under the front passenger's seat Valve rocker cover
ECM (ECCS contral madule) v
: FA
) / Front
RA

y _ ~ BR
; AN
‘ Front ’ > ¥ Camshatt position sensor
harness connector /
MEF457F MEF450F 8T
Engine ground

Fuel pressure regulator
- » -

rocker ) . A
caver /

EF & EC-225 297




TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont'd)

DA

® ©

@ 1

SEF076J

E]

- o DISCONNECT
& M€

(&)

DISGOKNEET

&

SEFQTTJ
'I@ DISCORNECT
— TS.
{___EcM__ o] comnecToR] T
ﬂ \\
=) 22-30  31-40 cld
HS.

Q]

it -~

j

SEF340M

INSPECTION START

4

CHECK POWER SUPPLY. NG | Check the following.

1) Disconnect camshaft position sensor "1 e Joint connector-A
harness connector.

2} Turn ignition swilch “ON". e Harness continuity

3) Check voltage between terminal between camshatt 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
h 4
CHECK COMPONENT NGk Replace camshaft posi-

(Camshaft position sensor}.
Refer to "Electrical Components
fnspection’”. .

(See page EF & EC-280.)

OK

h 4

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
Y
1) Erase the diagnostic test mode I NG_ Recheck ECM pin termi-
{Seli-diagnostic results) memory. "| nals for damage or the il A
{Refer to EF & EC-182)) connection of ECM har-
2) Perform driving test. ness connectar, !
3) Perform the diagnostic test mode Il EM
(Seli-diagnostic results) again.
{Refer to EF & EC-182))
LC
OK
Y
INSPECTION END

PD

BA

RA

EF & EC-227 | 299



TROUBLE DIAGNOSES

Diagnostic Procedure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12) & (MALFUNCTION INDICATOR
LAMP ITEM)

ECM

(ECCS
CONTROL
1OOUL E}
o
ENGINE
GROUND
JOIN
. CONNECTOR-A
ool
B/W I’_ ]
Z L-LsR . BwW fefem!
Main harness)
5]
] -
ITE] 15T %
-v
5
-+ il :
L i
- !
L] tH
=
|4 m
[ =N 2%
= @i S5 il
1
L]

Eéf'%

HE
g

TERY
B@ G ooz
SENSDR e L

MEF380E

Harness layout

Under the front passenger’s seat

\ECM (ECCS control module)

)

pe 0
ﬁ FL\JeI pressure l

/ regulator |

N AR
-' QL
/S g =, )
Front S J
Mass air flow sensor /
MEF457F harness connector —— MEF461F

EF & EC-228



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

oo

.?ﬁ DISCONNECT ™y
M €

[v]

&

MEF708B

INSPECTION START

h 4

ECM__ 0| CONNECTOR]|

}

SEF341M

DISCORNEGT o] DISCONRECT
€ 4a6€e

'I:].—-".' MISCONNECT m DISCONNECT
A HME

EGH 0| CONNECTOR]| =

albc)
16

SEF342M

CHECK COMPONENT

{Mass air fiow sensor).

Refer to "‘Electrical Components
Inspection’”.

(See page EF & EC-280))

Y

CK

A A

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

Troubie is noti fixed.

k4

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

EF & EC-229

CHECK POWER SUPPLY. NG | check the following.
1) Disconnect mass air flow sensor har- | @ Joint connector-A
ness connector.
2) Turn ignition switch “ON". e Harness continuity
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.
h 4
Loosen and retighten ground screw.
B ¥
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 {3 .
Continuity should exist.
OK
Y
CHECK INPUT SIGNAL GIRGUIT. NG | Repair harness or con-
1} Check harness continuity between | nectors.
terminal (@) and ECM terminal {®.
Continuity should exist.
OK
Y
NG

Replace mass air flow
sensor.

MA

EM

LG -

FE

MT

AT

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 results) 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

Y

oK

;

INSPECTION END

EF & EC-230

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

402



TROUBLE DIAGNOSES

Diagnostic Procedure 25

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

Gl
ECM
(ECCS .
CONTRGL
MOOUL E) MIA
-
L
Y
L
T LG
L]
24
4
L
[l
L]
IXIX
&

[=
=% (Main harness) FE
.. 18— LG/R
"!(E 21— BAG s 2
%g 2%-— B/G — @”ﬂ
N
ﬁ w? E

S
an
pzol
== | T
ENGINE COOLANT
TEMPERATURE TF
SENSOR
SEF326M
PD
Harness layout
Under the front passenger's seat i
ECM (ECCS control module}
\ / )
Front Engine coolant tem;)eratur;_
ron sensor harness connector 8T
! VNS
MEF457F MEF472F

BF

HA

El

DX



TROUBLE DIAGNOSES

DISCONNELT

SEF0B6J

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

B 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
Inspection’'.

(See page EF & £EC-280.)

NG

¥

OK

¥

nectors in the circuit, then retest.

Disconnect and reconnect harness ¢on-

Y

Trcoublie 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 after repair

is completed.

FINAL CHECK

A 4

Replace engine coolant
temperature sensor.

1) Erase the diagnostic {est mode Il
(Self-diagnostic results) memory.
(Refer to EF & EC-182))

2) Perform driving test.

3) Perform the diagnostic test mode i
(Self-diagnostic results) again.
(Refer tc EF & EC-182)

NG

Y

OK
¥

INSPECTION END

EF & EC-232

Recheck EGM 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)
@ (MALFUNCTION INDICATOR LAMP ITEM)

@Gl
=B B e WA
SENSCOR
- R | EM
e Y
’_ (Engine harness)
LG

COMBINATION METER

o e

o
SMJ ;

[Refer to last page
\% {Foidout page).] : R

(Mzin harness) L— s f F§ — A ELECTRIC . CL

I2—woL WL 52 vk
— w 4 FI0— w (Instrument s SPEED-
: harness) OMETER
- L2 2 ’ T
ﬁ MT
w
21
(o] [

L @Y H @ 5 s
=2 AT
i ] Egginn
JOINT _
CONNECTOR-C TE
SEF473N
PD
Harness layout
Under the front passenger's seat =)
ECM (ECCS conirol module)
\ ‘ / RA

ST

MEF457F

BF

EF & EC-233 405



TROUBLE DIAGNOSES

= DISCONNECT i DISCONNECT
HS. ‘ TS.
NNECTOR S Hrslotdtin
e oo ] Rl 5]
et Lo
— MEF484F

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

h 4

CHECK SPEEDOMETER FUNGCTION. NG | Check vehicle speed sen-
Make sure that speedometer functions | sor and its circuit.
properly. (Refer to EL section.)
oK
b
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 connection 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

.

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 coll @70 IGNITION SWITCH
- RESISTOR AND i P OFFJACCI ON ] ST
SOWER CONDENSER : 5TO]0
TRANS] STOR ; e — 2 & 8 c]) WA
D] am % o]
B B, : :
AODUL E) EEE
L (=
. B BIE EM

@, DB

@ ¥
OISTRIBUTOR e

2&4 420\%
\§] i LC
197 —B/P— h E E ~
it | @ E
i zz EE
: | " SPARK PLUG
=E
i Main harness) '
; 6L
: E e @
E B8R JOINT Sﬁj
- - A 8 CONNECTOR-A i
ENGINE ENGINE A e 4% WM
GROUND  GROUND e Ell_ig
BI805 v
o e
AT
BATTERY
F
SEF474N
Harness layout ]

; ST
Under the front passenger's seat —— Power transistor_]

\ECM (ECCS cantrol module) harness connector )
te= ! E ir

Front

| BR

Ignition coil

harness connector
MEF462F ST

/

v .
Hood bumper Resistorl and condenser Engine ground/— Fuel pressure regulaor

rubber _harness connector

1

|

| Resonator
e

-~

MEF463F

EF & EC-235 “07



TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

@D

|

l‘Eﬁ MISCOMNECT
€

D
(27

SEFQ22)

-

QISCONNECT

DISCONNECT Lt
=4 € 4 €
f‘+ﬂ
1
b - (cldie) ]9
'l
(%]
MEF455F
- 'Tﬁi‘j DISCONNECT
Clio | Ay €)
t
i SEF920I
E DISCOMNEET &ﬁ DISCONNECT
s,
[ "ecn™ [fcomnector]  [i]9
3 i)
(&) —
MEF456F

DISCOMNELT
R &

;—\

CONNECTDtﬂ

I

ECM

E5)

MSCONNECT

1s. K

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 vollage

NG Repair harness or con-

OK

¥

Loosen and retighten ground screw.

¥

nectors.

CHECK GROUND CIRCGUIT.

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 (@ 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 ().
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)

CI')
CHECK COMPONENT NG | Replace malfunctioning
(Ignition coil, resistor and condenser, "| component(s). . G

power transistor).

Refer to “Electrical Components
Inspection”. : A
(See page EF & EC-281/285)

OK EM

¥

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. MT
FINAL GHECK
AT
Y
1) Erase the diagnostic test mode IIf NG | Recheck ECM pin termi- -
{Self-diagnostic resufts) memory. | nais for damage or the
{Refer to EF & EC-182.) connection of ECM har-
2) Perform driving test. ness connector. B
3) Perform the diagnostic test mode 11! ‘
(Selt-diagnostic results) again,
Refer to EF & EC-182.
‘ ) | FAl
OK
h 4 "
D)
INSPECTION END RA
B8R
8T
BF
HA
EL
)4

EF & EC-237 : 409



TROUBLE DIAGNOSES

Diagnostic Procedure 28

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

INDICATOR LAMP ITEM)

INSPECTION START

r

1) Turn ignition switch "ON"".

2} Erase the diagnostic test mode 1!
(Seif-diagnostic results) memory.
{Refer to EF & EC-182))

3} Perform diagnostic test mode I
{Self-diagnostic resulis) again.
{Refer to EF & EC-182.}

4) Does ECM display Diagnostic trouble
code No. 31 again?

No

¥

INSPECTION END

EF & EC-238

Yes

Replace ECM

410



TROUBLE DIAGNOSES

Diagnostic Procedure 29

EGR FUNCTION (Diagnostic trouble code No. 32) .3 (MALFUNCTION INDICATOR LAMP
ITEM)

Gl
[GNITION SWITCH
CFFIACC] oM [ ST
R
e |3 Sl 4
Eicges : 3
MODULE)
Ha
N NN
m T @
X
FUSE BLOCK
. PR
A Th EL sectiom ) L
05— WL Main harnsss)

P P ol P e

] [ FE
- CcL
ezl
S BT
Cokan o Qﬂ
6/ 2 AT
DJE
EGRGC- BATTERY -
g e I T
MEF788E |
B
Harness layout
Under the front passenger's seat b W AT ey
ECM (ECCS control module) Ll? E{GR val\%ﬂm A
£ EGRC-solenoid valva
/ “‘- H harhess connector BA
/ s
) BR
R Front
ST
MEF457F
BlF
HA
EL
(B2

EF & EC-239 411



TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

Vacuum hose connected

to EGR valve MEF391E
! COMNECT
een b couuscrun}]
105
S
®
@ By !

SEF345M

=
Crack

. " v
Clogging -JQ
==
DR Improper connection

)

SEFB16F
Eﬂ TISCONNECT
. €
CHS,
ey 4
e
_SEF1D1J

DESCDNNEDT
H S.

I Il ConNECTOR|

L—_J

DESCDNNECT
TS

IBI

INSPECTION START

1) Turn ignition switch "OFF".

2} Disconnect ECM harness connector.

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

L 4

CHECK VACUUM SOURCE TO EGR OK | CHECK COMPONENTS

VALVE. "| (EGR valve, EGRC-BPT

1) Start engine and warm it up suffi- VALVE and EGR temper-
ciently. ature sensor).

2) Perform diagnostic test mode Il (self Refer to “'Electrical Com-
diagnostic results). ponents Inspection.
Make sure that diagnaostic troubte (See page EF & EC-281/
code No. 12 is not displayed. 282.)

3) Keep engine speed at about 2,000 NG
rpm. _

4) Disconnect vacuum hose to EGR
valve. Y

5} Make sure that vacuum exists. Replace malfunctioning
Vacuum should exist. component(s).

NG
B ¥

CHECK CONTROL FUNCTION. OK_L CHECK VACUUM HOSE.

1) Check voltage between ECM terminal 1) Check vacuum hose
and ground under the follow- for clogging, cracks
ing cenditions. and proper connection.
Voltage:

At idle
Approximately 0V
Engine speed is aboul
2,000 rpm
Ballery voltage
NG
E h 4
1] CHECK POWER SUPPLY. NG | Repair harness or con-

1} Step engine. | nectors.

2) Disconnect EGRC-solenoid valve har-
ness connector,

3) Turn ignition switch “ON".

4) Check voltage between terminal ()
and ground,

Voltage: Battery voltage
QK
L 4
CHEGCK QUTPUT SIGNAL CIRCUIT. NG

Repair harness ar con-

¥

nectors.

iOK
®

SEF346M

EF & EC-240

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 :

AT models: 2,200 +200 rpm CHECK COMPONENT . | Replace EGRC-solenoid @l
M/T models: 2,500 + 500 rpm {(EGRC-solenoid valve). valve.

(2) Intak ifold P
niake manifold vacuum: Refer to 'Electrical Components
2WD models with A/T: i P
—40.0 £ 4.0 kPa Inspection™. MAA
(=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: : 2
—48.32 +5.00 kPa Check resistance of EGR temperature
(-362.5 £37.5 mmHg, —14.272 + 1.476 inHg) sensor Le
Driving mode (See page EF & EC-282.) '
' ® (A): Test
. condition EF &
Vehicle | _ ® {8) : Total of v
driving &) 20 seconds EC
or mare Disconnect and reconnect harness con- _
fD } nectors in the circuit, then retest. EE
Engine |/ @) Trouble is not fixed.
runmng
5 Y
Ignition . - GL
switch: €) : . Check ECM pin terminals for damage
OFF Time or the connection of ECM harness con-

® Until red LED goes off. nector. Reconnect ECM harness con- MT

1) Start engine and warm i 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 “OFF™ during test drive, is comp|eted_

@ Keep engine running for at least 4 minutes,

@ Shift to suitable gear position and drive in
"Test condition™ for a total 20 seconds or FINAL CHECK TF
more.

Note: If engine stalls or ignition switch is turned .

off within step @&, return to step @). ¥ BD
SEFS60NA] | Erase the diagnostic test mode Il (Self-
diagnostic results) memory.
(Refer to EF & EC-182)) EE,

CHECK : | HA

Perform driving test under the following
conditions. BR
1} Warm up engine sufficiently.

2) Use test driving modes indicated in

MALFUNCTION INDICATOR LAMP

SEF177TM figure ' ST
+ Comes on. ' BF
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
¥ =)

INSPECTION END

IDX

EF & EC-241 413



TROUBLE DIAGNOSES

Diagnostic Procedure 30

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

EGH
ECCS

CONTROL

MOCULEY

®

28| lem-8

JOINT
CONNECTOR-A
[elele]

Main harness)

L —Tr
—"

A E R HRHH AR

19— W : w

& &)

PP H PR PP

/ | DA H 4

SEF781N

Harness layout

Under the front passenger’s seat

\ECM [ECCS control module)

Y

Front

MEF457F MEF464F

Engine ground

/— Fuel pressure regulator

EF & EC-242 "



TROUBLE DIAGNOSES

. DISCONNELT

ECM 0[ CONNECTOR ]

&

19

. DISCONNEET

SEF106.

Diagnostic Procedure 30 (Cont’d)

INSPECTION START

4

Loosen and retighten ground screw.

b 4

SEF450H

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1} Disconnect ECM harness connector "| & Joint connector-A
and oxygen sensor harness connec-
tor. & Harness continuity

2) Check harness continuily between between ECM and oxy-
terminal @ and ECM terminal 4. gen sensor
Confinuity should exist. Iif NG, repair harness or

oK conngctors.
E Y
NG

CHECK COMPONENT

{Oxygen sensor).

Make sure that inspection lamp {Green)
on ECM goes cn 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.

A 4

Trouble is not fixed.

Check ECM pin terminals for damage
or the connecticn 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

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 diagnoestic test mode |1}
(Self-diagnostic results) again.
(Refer to EF & EC-182.)

NG

\d

OK

Y

INSPECTION END

EF & EC-243

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

MEA

EN

LG

M



TROUBLE DIAGNOSES

EGR TEMPERATURE SENSOR (Diagnostic trouble code No. 35) kewts (MALFUNCTION

INDICATOR LAMP ITEM)

Diagnostic Procedure 31

ECM (ECCS
CONTROL
MODOULE}

:

|

&§—CGA0R

(o]
ol

2921 21129

PR

(Main harness)

@: B/G
G~/OR

@
(A5 Rezed

(7

EGR
TEMPERA
SENSOR

TURE

SEF304M

Harness layout

Under the front passenger’s seat

\ECM (ECCS control module)

MEF457F

~ Na. ging‘ector Q :
e ‘w \ Front

injector

N
Y

(7 —
\! d ~.>- EGR temperature
.‘\‘ O! sensor harness, .

MEF474F

EF & EC-244

416



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont’'d)

o DISCONNECT

b 15

s
D &

SEF876J

INSPECTION START

h 4

CHECK POWER SUPPLY.

1) Disconnect EGR temperature sensor
harness connector.

2} Turn ignition switch “ON'".

3} Check voltage between terminal
and ground.
Voltage: Approximately SV

NG

@ A€
o

Bl

SEF110J

OK

E h 4

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "QFF"",

2) Check harness continuity betwesn
terminal {8} and engine ground.
Continuity should exist.

NG

Y

OK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

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

(See page £F & EC-282.)

NG

b4

oK
Y

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

Trouble is not fixed.

hJ

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

Replace EGR tempera-
ture sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHEGK

h 4

1) Erase the diagnostic test mode |1l
(Self-diagnostic results) memory.
(Refer to EF & EC-182.)

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

3) Perform driving test for more than 10
minutes.

4) Perform the diagnostic test mode IlI
(Self-diagnostic results) again.
(Refer to EF & EC-182))

NG

OK

Y

INSPECTION END

EF & EC-245

¥

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector.

417

EM

LG

FA

RA



TROUBLE DIAGNOSES

Diagnostic Procedure 32

INTAKE AIR TEMPERATURE SENSOR (Diagnostic trouble code No. 41)

ECM (ECCS
CONTROL
MeDULE?
@ | |=
26 o
2321 21129

21 —BAG

26—Y-/L

INTAKE
AIR

TEMPE
SENSO

Main harness)

29—B/G

RATURE
R

SEF475N

Harness layout

Under the front passenger's seat

\EGM (ECCS controtl module)

MEF457F

‘ \T_\““‘*
A
—— . .
Front ~—4=Air cleaner housing
-~ Intake air temperature

EF & EC-246

418



TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’'d)

=
(25

Fr, DISCONNECT

&)

=,
N

‘._.
i

INSPECTION START

v

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

Repair harness or con-

SEF113d
cm S——
® |4 €
Q]
| S
(&
SEF114J

OK

B] v

nectors.

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF".

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

NG

OK
4

| Repair harness or con-
nectors.

CHECK COMPONENT

(Intake air temperature sensor).
Refer to "'Electrical Components
Inspection™.

(See page EF & EC-285))

NG

Replace intake air tem-

OK

¥

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

Trouble is not fixed.

h 4

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

Y

perature sensor,

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

L4

1) Erase the diagnostic test mode Il
{Self-diagnostic results) memory.
(Refer to EF & EC-182.)

2) Perform driving test.

3) Perform the diagnostic test mode Il
{Self-diagnostic results) again.
(Refer to EF & EC-182.)

NG

Y

Recheck ECM pin termi-

oK

h A

INSPECTION END

EF & EC-247

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

ERM

LG

Bl

CL

MT

AT

TF

ST

BlF

419



TROUBLE DIAGNOSES

Diagnostic Procedure 33

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

ECM_ (ECCS

5|
25 nher—s

om
0z
(=]}

JOINT
CONNECTOR-A

(Mairn harness)

__________________________________

-

THROTTLE
FOSITION
SENSOR

MEF429E

Harness layout

Under the front passenger's seat

. Mass air flow sensor )
ECM (ECCS control module) ? —\
) &From o / Oﬁr—
Throttle pesition sensor
/ &/*mss connsctor\!

/o

Front

MEF457F MEF475F

MEF459F

EF & EC-248 420



TROUBLE DIAGNOSES

Ao n DISCORNEET
[ ] {Eg
18
V]
@ _&
W7
N
éEFT 164
E — m DISCONNECT

alblc) | ¥

SEF117J
. TISCONNECT . DISCONNECT
EcH O counscmn” CD)
20
- |
m

SEF349M

Diagnostic Procedure 33 (Cont’d)

INSPECTION START

EF & EC-249

k4 @U
CHECK POWER SUPPLY., NG | Repair harness or con-
1} Disconnect throttle position sensor " neclors.
harness connector. M
2) Turn ignition switch “ON".
3) Check voltage between terminal ©
and ground. EM
Voltage: Approximately 5V
OK Lc
E h 4
|| 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 FE
lerminal @ and engine ground.
Continuity should exlst.
OK CL
L 4
GHECK INPUT SIGNAL GIRCUIT, NG | Repair harness or con- T
1) Disconnect ECM harness connector. "1 nectors.
2} Check harness continuity between
ECM terminal & and terminat @&, AT
Continuity should exist.
COK
il TF
CHECK COMPONENT NG | Replace throttle position
{Throttle position sensor}. 7| sensor. PO
Refer to “Electrical Components
Inspection”.
{See page EF & EC-282.) EA
OK
v
Disconnect and reconnect harness con- RA
nectors in the circuit, then retest,
Trouble is not fixed. BR
h 4 '
Check ECM pin terminats for damage
or the connection of ECM harness con- 8T
nector. Reconnect ECM harness con-
nector and retest.
BF
EL
DX



- TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont’'d)
Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

k4

1) Erase the diagnostic test mode 1l
(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

Wer with fuel?

SEFB32F

Diagnostic Procedure 34

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

INSPEGTION START

h 4

Start engine and warm it up sufficiently.

Y
Make sure engine runs smoothly at idle | RUns smoothly.
after warming.
Does not run
v Smoothly. v
Set the diagnostic test mode selecior of Race engine two or three
ECM to Diagnostic Test Mode | times under no-load, then
run engine at idle speed.
Y ) A
Check if the green inspection lamp on Set Diagnostic Test Mode
ECM stays off during 10 seconds at idle Il and check that red and
condition. green inspection lamps
on ECM blink almost
Stay off.
Y simultanecusly at 2,000
Does not rpm under no-foad.
stay off. (Refer to EF & EC-182.)
Does not | Blinks.
blink.
Y r
Check mixture Check idle
ratio feedback CO%.
system. (See page
(See page EF & EF &
EC-166.) EC-166.)
b 4
INSPECTION END
Y

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

Yes

No

h 4

Remove injector assembly.

(See page EF & EC-287.)

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

v
®

EF & EC-251

Y

Replace injector which
supply cylinders having
wet spark plugs.

LG




TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont’d)

E]

ROAD TEST ®

Test condltions

Drive vehicle under the following conditions

with suilable gear position. Drips

{1} Engine speed: ps.
1,950 1 450 rpm Turn ignition switch "ON", .| Replace the injectors

(2} 'zr{}\'?gem"gggif;'d vaguum: Make sure fuel does not drip from " | from which fuel is drip-

-58.32 £8.33 kPa injector. ping.
(-437.5+62.5 mmHg, —17.224 + 2.461 inHg)
4WD models: . Does not drip.
—£3.3+10.0 kPa

(~475+75 mmHg, —18.70 £ 2.85 inHg)

¥
Go to FINAL CHECK.

Driving mode
(A}: More than

13 minutes Perform FINAL CHECK by the following procedure after repair

(B): More than :
20 minutes is completed.
b at idle speed
- 10 séconds FINAL CHECK
Test at test
condition condition
1 2 minutes v
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. conneclor, and start and run engine
) ] - for at least 30 seconds at 2,000 rpm
() Start engine and warm it up sufficiently, N .
@ Turn off ignition switch and keep it off 3) Stop engine and reconnect mass air
until red LED goes off. flow sensor connector.
Start engine and keep it.running for more 4) Make sure Diagnostic trouble code
than 13 minutes. No. 12 is displ d in Di 1
@ Turn off ignition switch and keep it off 0. Is displayed in Diagnostic
until red LED goes off. Test Mode 11
® 3“‘2:::::; steps @ through @ for a total of 1| 5 Erage the diagnostic test mode Il
® Start enlgine and keep it at idle for (Self-diagnostic results) memory.
more than 20 minutes. Make sure Diagnostic trouble code
If eng_ine stalls or ig{'.litiOl"l 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

accelerates for more than 10 seconds.
o Engine stalls or ignition turns off.

Perform test drive as indicated in figure

Keep engine at idle speed for more than E .
2 minutes.
SEF834N
. Comes on.
Make sure that malfunction indicator .| Recheck ECM pin termi-
lamp does not come on during test. "| nals for damage or the

connection of ECM har-

Dees not come on.
ness connector.

CHECK !

INSPECTION END

MALFUNCTION INDICATOR LAMP

SEF177M

EF & EC-252 424



TROUBLE DIAGNOSES

Diagnostic Procedure 35
START SIGNAL (Switch ON/OFF diagnostic item)

Eots IGNITION SwITeH &l
CONTROL DFF]ACC] ON [ ST
MODULE) i QloTo
R
i MA
11214 5 s
¢ L B
LG
Main harness)
JOINT
CONNECTOR=A
FE
3
) B/Y :lhEE'
34—BSY BSY
3l
il Wit
3
w
o
m BATTERY A7
TF
MEF430E
Harness layout BD)

Under the front passenger’s seat

ECM (ECCS control module) .
\ FA

/P | BR

Front

MEFA457F ST

EF & EC"253 425



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Coﬁt’d)

[ ECM O CONNECTOR] ﬁ’ INSPECTION START
' ) H.5.
DISCONKEGT
€
y NG
o CHECK INPUT SIGNAL CIRCUIT. .| Check the foltlowing.
E 1) Disconnect ECM harness connector. "| ® Joint connector-A
A 2) Turn ignition switch to “ST".
Qz{j -« 3) Check voliage between ECM terminal # Harness continuity
= 8 and ground. between ECM and igni-
SEF350M - .
Voltage: Battery voltage tion switch
oK i NG, repair harness or
connectors.

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 CHECK
¥
1) Turn ignition switch ““ON". NG_ Recheck ECM pin termi-
2) Perfarm the diagnostic test mode IV "| nals for damage or the
(switches ON/OFF diagnosis). connection of ECM har-
(Refer to EF & EC-186.) . ness connector.
OK
¥
INSPECTION END

EF & EC-254 ' 426



TROUBLE DIAGNOSES

Diagnostic Procedure 36
PAIR VALVE SYSTEM (Not self-diagnostic item)

ESII_EEIEHD IGNITION SWITCH ]
ECM (ECCS OFF[ACCION ] 57
RS ey L{8reto
z olo B2
Fa o Al
17 1l S ]
2
Yy % i
el G &
a¥ FUSE BLOCK [@
1 R e 2
n NN
in EL section. T T LG
1oz L8 (Main harness)
Ol
@ FE
N .
=
ea:lCD
:‘ﬁ’] CL
ﬂ =
i
2 MT
(I
@ AT
BATTERY
TE
SEF47EN
Harness layout ' )
Under the front passenger's seat Left side of engine compartment
\ECM (ECCS control module} EA
/ RA
s BR
Front PAIRG-solenoid valve
~—~— harness connector
MEF467F TEE T\ Y MEF466F ST
BF
HA,
EL
[E)4

EF & EC'255 427



TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

SEF127J

INSPECTION START

Y

CHECK OVERALI 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

Vatuum hose connected
to PAIR-valve

N @E’j By
//

MEF383F,

(Green) on ECM goes 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:

[___Econ_[of connecToR]|
102

&

CONNECT

€

@@ 'f@ Nz

SEF351M

PASR valve should not operate.

OK

hd

INSPECTION END

NG

E
A

CHECK VACUUM SOURCE TO PAIR

VALVE.

1) Disconnect vacuum hose to PAIR
valve.

2) Make sure that vacuum exists under
the fellowing conditions.
At idle:

e
Crack
Clogging -:O:

==
& Improper connection

(),

Vacuum should exist.
Except at idle:
Vacuum should not exist.

OK

Y

CHECK COMPONENTS

NG

L

k.

(PAIR valve)

Refer to “'Electrical Com-
ponents Inspection’.
(See page EF & EC-284.)

CHECK CONTROL FUNCTION.
1} Check voltage between ECM terminal

and ground.

OK

Volitage:
SEF816F At idle
ey DISCONNECT Approximately 0V
dalbb = Except at idle
” 1S, Battery voltage
N
\"
CHS, ®
=Y o
&
SEF131J

EF & EC-256

CHECK VACUUM HOSE.
Check vacuum hose for
clogging, cracks and
proper connections.

428



TROUBLE DIAGNOSES
Diagnostic Procedure 36 (Cont’d)

@ DISLONNELT ¥ DISCONNECT ®
A€ Me |

D ECUNNEGTURII

102 CHECK POWER SUPPLY. NG | Repair harness or con- | Gl
1) Stop engine. "1 nectors.
. 2} Disconnect PAIRC-solenoid valve
harness connector. MA

J
y

L)
(L[@ 3) Turn ignition switch "ON".

I 4) Check voltage between terminal @& : .
SEF352M and ground. EM

Voltage: Battery voltage
oK LS

h 4

CHECK OUTPUT SIGNAL CIRCUIT. - | NG | Repair harness or con-
1) Turn ignition switch “OFF". | nectors.
2) Disconnect ECM harness connector. EE
3) Check harness continuity between <
ECM terminal and terminal @.
Continuily should exisl. clL
oK
3 —
CHECK COMPONENTS NG | Replace PAIRC-solenoid | M1
{(PAIRC-solenoid valve). ! valve.
Refer to “Electrical Components
inspection”. ' AT
(See page EF & EC-282)
OK TF
Y
Disconnect and reconnect harness con-
nectors in the circuit, then relest. PD

Trouble is not fixed.
v _ FA
Check ECM pin terminals for damage

or the connection of ECM harness con-
nector. Reconnect ECM harness con- RA
nector and retest. o

HA

EF & EC-257 ' 429



TROUBLE DIAGNOSES |

Diagnostic Procedure 37
INJECTOR (Not self-diagnostic item)

INJECTOR

ECH

{ECCS

SabuLer @ @ @
vl A SIC)

(e @apr @ ()
38 % 53 & 55 E =5
T z T =
B3] E B] B]
101— wrB L]
103~ Wr/R
110— WAL
113 — WA/G
Main harness)
i
z
ﬁ 3
[.4 w
L] -
LE— W HIE
]
18
BATTERY
SEF329M
Harness layout
T -
Under the front passenger's seat Fuel pressure -__
- regulator ' QJ

Front
T

] [
a0

; i~ C S
/ / 9,
s e
Front Injector /' A= e
" harness conriector </ s
I
MEF457F e d MEF467F

EF & EC-258 43



TROUBLE DIAGNOSES
Diagnostic Procedure 37 (Cont’d)

I = COMNERT
¢ O o) G

!01 - T . 103 . 112
s

! Gl
—®_ O

{j CHECK CONTROL FUNCTION. OK_‘ INSPECTION END
No. 1 cytinder i 1) Start engine. A

@; No. 2 cylinder 2) Check voltage between ECM termi-

d0D : No. 3 cylinder nals (D, GO, d1», (i) and

dAI2D: No. 4 cylinder SEF353M ground. EW
Voltage: Battery voltage

IE‘ % DISCONNECT {, ONNELT .
NG e

[_ect anNEcToR]] Tﬁ B Il

46

CHECK POWER SUPPLY. NG.: Repair harness or con-
® O 1) Stop engine. nectors.
- 2) Disconnect injector harness connec-
. ' tor and ECM harness cannector. EE

(&

3) Check voltage between terminal
1 and ground, ECM terminal @ and

SEF354M ground. GL
Voitage: Bafttery voltage

. msnnrmm TISCONKELT
e@ oK MT

[___Eon choNNEcTuR”

101- 110 - 103 - 112

@
o

|

h 4

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con- AT
3] 1) Check harness continuity between nectors.
(cﬁ?a terminal (B} and ECM terminals
' I- - (No. 1 cylinder), (310 {No. 2 TF
oD : No. 1coylinder {12 : Ne. 4 cylinder cylinder), (No. 3 cylinder), (i1
QIO : No. 2 cylinder (No. 4 cylinder).
D : No. 3 cylinder SEF355M Continuity should exist. PD
OK
‘ FA
CHECK GOMPONENT NG | Replace injector.
{Injector). "
Refer to "Electrical Components RA
Inspection”.
See -283.
{ page EF & EC-283)) -
oK
h
Disconnect and reconnect harness con- &T
nectors in the circuit, then retest,
"Trouble is not fixed. BE

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

EL

DX
EF & EC-259 431



TROUBLE DIAGNOSES

Diagnostic Procedure 38
FUEL PUMP (Not self-diagnostic item)

\ECM (ECCS control module)

MEF457F

Right

: .
% _\- .
3
8 @ Front
p
4y

Fuel pump harness

MEF468F

Right side of engine comparlment’/
/

Fuel pump telay

MEF469F

EF & EC-260

’L¥ IGNITION SWITCH
3 CFEJACC]ON | ST
ECM 5 1 010l
(ECCs 2 Ot |
CONTROL e 1B DO
MODULE) 7 4]
btk 5 Q
m E
z :a
IIH o
FUSE BLOCK
(Refer to *POWER
SUPPLY ROUTING=
in EL section.}
Main harness)
104=—WA’R
. FUEL
i m“’"’% . ‘”"1 €] PUMP
ol 1]
] W/L@
[&]] ; L e %
@ harness) 7
®
kS
¥
3
ﬂlﬂ
m
Sl
2
[ LL
== BATTERY
BOOY
S5ROUND T
SEF330M
Harness layout
Under the front passenger's seat /
//

432



TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

Fuel pump

SEF148J

INSPECTION START

L

8]

3 W DISCONNECT
é (2] | AR Eéj

| S |

!

SEF891J

A
QO'J

\dle| u

D\SCUNMECT

DISCONNECT

1ED

Q]

J!

569
|

DISCONNEET

SEF692J

CHECK QVERALL FUNCTION. OKt 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
IEON’,.
NG
B v
CHECK POWER SUPPLY. NG.__ 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
@, (@ and ground. If NG, repair harness or
Voltage: Battery voltage connectors.
OK
A 4 :
CHECK GROCUND CIRCUIT. NG> Check the following.
1) Turn ignition switch “"QFF", o Harness connectors
2} Disconnect fuel pump harness con- , (D
nector. ¢ Harness continuity
3) Check harness continuity between between fuel pump and
terminal (f) and body ground, termi- body ground
nal (@ and terminal (5). e Harness continuity
Continuity should exist. between fuel pump and
fuel pump relay
OK If NG, repair harness or
connectors.
D] '
CHECK QUTPUT SIGNAL CIRCUIT. NG, Repair harness or con-
1) Disconnect ECM harness connector. nectors.
2) Check harness continuity between
ECM terminal and terminal (1.
Continuity should exist.
OK
¥
NG

CHECK COMPONENTS

{(Fuel pump and fuel pump relay).
Refer to “Electrical Components
Inspection™.

(See page EF & EC-283)

oK

Y

[ EcH }o[cONNEcTuR]

104

(&)

D\SCDNNECT -I' QISCONNELT

SEF356M

Disconnect and recennect harness con-
nectors in the cireuit, 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-261

Y

Replace malfunctioning
component(s).

LG

FE

T

PO

FA



TROUBLE DIAGNOSES

Diagnostic Procedure 39
SCV CONTROL (Not self-diagnostic item)

sgv
CONTROL IGNITION SWITCH
cor 5 o e
MODULES ﬂ BJE % 2 oo
3 Q
4 Q
5 O
BE A
AN A
Y @1f)
og FUSE BLOCK

Refer to ~#POWER
SUPPLY RCUTING~

In EL section.)
G "
. | e — W B

w/B
BowW

Main harness?

FUSIBLE LINK
o egE=e =g

BATTERY

SEF477TN

Harness layout

Under the front passenger's seat

\ECM (ECCS control module)

Front fEEEEEEEEE

MEF457F valve harness connector MEF470F

T " \(Lq ~f L
@_ =~ [ntake manifold
¢ L Front 2, collector ==~

—

EF & EC-262 sau



TROUBLE DIAGNOSES

Diagnostic Procedure 39 (Cont’d)

INSPECTICN START

A 4

[r"; BISCONNELT o) DISLONNECT
Me He

(= m
& |

Q]

SEF358M

CHECK OUTPUT SIGNAL CIRCUIT.

1} Turn ignition switch “OFF”.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM termina! @ and terminal @).
Continuity should exist.

r

lOK

®

EF & EC-263

CHECK VACUUM SOURCE TO SWIRL OKL INSPECTION END
CONTROL VALVE. i
1) Start engine and warm it up suffi-
ciently.
2) Stop engine.
Vacuumn hose connected .
to swirl control valve 3) After a few seconds, disconnect vac-
SEFES6J uum hose to swirl control valve and
E R _ restart engine.
I[ ECH [5] coNNEﬁTORf = 4) Make sure that vacuum exists under
1 HS the following conditions.
% Engine speed is fess than 3,600 rpm:
Vacuum should exist.
Engine speed is more than 3,600 -
rpm:
2 .
= h\ : Vacuum should not exist.
(Llﬂ U@" L C—/f &H NG
= B A d
SEF357M NG
CHECK CONTROL FUNCTION. .| CHECK VACUUM HOSE
. 1} Check veltage between ECM terminal "| AND SWIRL CONTROL
@:%_:. @ and ground. VALVE.
Crack Voltage: 1) Check vacuum hose
O Engine speed is less than and swirl control valve
3,600 rpm for clogging, cracks
Clogging iOv Approximately 0V and proper connection.
= Engine speed is more than
R 3,600 rpm
=
Battery voltage
Improper connection
oK
SEF816F
E] h 4
D Y R CHECK POWER SUPPLY. NG | Gheck the following.
18. G@ 1) Stop engine. "| ® Harness connectors
2) Disconnect 8CV contral solenocid , &5
valve harness connector. e Harness continuity
Y] 3) Turn ignition switch "QN”. between SCV control
i 4) Check voltage between terminal & sotenoid valve and
and ground. ignition switch
(Liia‘) "ﬁ Voltage: Battery voltage if NG, repair harness or
P\ OK connectors.
SEF{57J ¥ :
NG

Check the following:

e Harness connectors
@, G

e Harness continuity
between ECM and SCV
control solenocid valve

If NG, repair harness or

connectors.

MT

AT

TF

PD

FA

R&

BR

ST



TROUBLE DIAGNOSES

Diagnostic Procedure 39 (Cont’d)
®

l

CHECK COMPONENT NG | Replace SCV control
(SCV contral solenoid valve). "| solenoid valve.
Refer to "'Electrical Components
Inspection’.

(See page EF & EC-282)

OK

h 4

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 seH-diagnostic item)

ECM [(ECCS
CONTROL
MOOULE?

113 FUSE BLOCK

1iamwes Refer ta - POWER
SUPPLY RQUTING~

inm EL section.)

(Main harness)

IGNITION SWITCH

OFF[ACE[ ON [ ST

1 Q1O

2 [a] 8 |

I &
B o]

g
g

w/B
B/W

aBsw
WAB

Hred PHHH AR E R

TACY=
aAC
VALVE

==
®

FUSIBLE LINK

BATTERY

MEF394E

Harness layout

Front

/ harness connector
/J W/

/2

Front

Fuel pressure
/ regulator

MEF457F

Under the front passenger's seat N \ A )
ECM (ECCS control module) ))}L / / Cﬁ \\W \
- IACV-AAG valve %
\ V0N
¥
’ T Ny l <

—

MEF476F

EF & EC-265

ST

BF

HA



TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont’d)

INSPECTION START

Drops.

Y
CHECK OVERALL FUNCTION. INSPECTION END
1) Start engine and warm it up suffi-

ciently.
- harness connector \ 3 2) Check idle speed.

\< /\fl Fusl prg'ésure“’l'
7 MEF477F M/T: 7501+ 50 rpm

reguiator
AIT: 75050 rpm (in “N”* position)
If NG, adjust idle speed.

e
‘;I- (Lﬁa\ 3) Disconnect IACV-AAC valve harness
\ejd/ connector. :

Eal TISCONNECT

Y

4} Make sure that idle speed drops.

15 5 O Does not drop.
= = :
{f
CHECK POWER SUPPLY. NG | Repair harness or con-
= 1) Stop engine. nectors.

SEF7004| | 2) Turn ignition switch “ON"".
3) Check voltage between terminal ()

5 DISONNECT E3) DHCONKECT and ground.
m &j 1S. Eé) Voltage: Baltery voltage
ECH CONNECTOR g.i) OK
113
¥
CHEGK OUTPUT SIGNAL CIRCUIT. NG} Repair harness or con-
@ 1) Turn ignition switch "“OFF". nectors.

2} Disconnect ECM harness connector.
3} Check harness continuity between
SEF359M ECM terminal (11D and terminal @.
Continuity shouid exist.

OK

¥
CHECK COMPONENT NG | Replace IACV-AAC valve.
(IACV-AAC valve)

Refer to ‘Electrical Components
Inspection’.

(See page EF & EC-283.)

oK

Y

Disconnect and reconnect harness con-
nectors in the circuit, then 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-266 | 438



TROUBLE DIAGNOSES

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

ECM POWER

EEhs STEERING @[
NTROL
ﬁgDULE) g\]\ll]- TEEESSURE
[ﬂﬂ A
(D
G
SN | EM
.G

' (Engine
g9
Main harness) harness) -
& [

43— B

RS T R O R TR ®

I PP PP e PR H R

FE
CL
M
= @8 AT
8oOY

GROUND

TF
SEF331TM
Harness layout PD
Under the front passenger’s seat
ECM (ECGCS control module)
5 z
/ RA
/ °F
Front Power steering
oil pressure switch '

MEF457F harness connector | ﬁ?ﬂ: ST

Bl

HA&

EF & EC-267



TROUBLE DIAGNOSES

—

INSPECTION START

h 4

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.

[__EcH_ |o CONNECTOR] LS.
a3 CONNECT
&
Ly fﬁl N
G’ ) G o By ‘!
SEF380M
8 N
Gl K3
|
(&
SEF704J

b 5

DISCDNNEET
TS

DISCONNECT

| €

I _Ecn o GONNEUTOR]J

a3

®

SEF361M

Approximately 0V
Except above
Approximately 8 - 9V

oK

Y

INSPECTION END

NG

B] v

CHECK GROUND CIRCUIT.

1) Stop engine.

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

3) Check harness continuity between
terminal (B and body ground.
Continuity should exist.

NG

Repair harness or con-

nectors.

oK

¥

CHECK INPUT SIGNAL CIRCUIT.

1} Disconnect ECM harness connector,

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

NG

Y

oK

h 4

Check the following.
e Harness connectors
&w , 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

A4

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 terminals for damage
or the conneciion of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EF & EC-268

440



TROUBLE DIAGNOSES

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

Gl
ECM (ECCS IGNITION SWITCH
EBBEE% AEEND ON or START ‘
@) up-
% z
o
(Reton o+ BOWER DIDIIIIIU 3 INHIBITGR SWITCH [EW
SUPFLY ROUTING¥
in EL section.) i 1 -_——kw.\:*a:@[% p(l}éééﬂ)?ag
R [/ =g
fMain harn 3} NIOIOIO Q lL@
LB ai a [=3=4=) 0 C s
2 [&]
1 o O
o
3
@l = @
FE
I
E A : AT mode :
g _@ @: MAT mode !
cL
3 @ 1 V
W @@ -
PARK =
- 5 PRk AL BOOY GROUND
POSITION
& RELAY
Eles AT
300Y NEUTRAL
GROUND FOSITION
SWLTCH TF
SEF478N |
Harness layout ' PD
Under the front passenger's seat )
ECM (ECCS control module)
\ FA
RA
/ B
/ @ Inhibitor switch 'H
Front harness connector
MEF457F ’”\\\\\Wﬂ SEF707. 8T
B
HA
EL
(T

EF & EC-269 | ”



TROUBLE DIAGNOSES

- [C_Een o canecTor]
35

DISCONNECT

A€

]
|

SEF362M

Diagnostic Procedure 42 (Cont’'d)

Neutral position switch

INSPECTION START

i

r

B =
GE TS.

DISCONNETT

ol -

MEF755A

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.

B8]
h

¥

INSPECTION END

msmwm .msnonuscr

EC |0| cONNEcrcﬁﬂ

35

(¢]b)

SEF363M

CHECK GROUND CIRCINT.

1) Disconnect neutral position switch
harness connector.

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

NG

hd

CK

h 4

Repair harness or con-
nectors.

CHECK INPUT SIGNAL CIRCUIT.

1) Check harness continuity between
FCM terminal 8 and terminal @).
Continuity should exist.

NG

¥

GK

Y

Repair harness or con-
nectors.

CHECK COMPONENT

(Neutral position switch).

Refer to ''Electrical Components
Inspection’.

(See page EF & EC-284.)

NG

Y

OK
4

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

3

Trouble is not fixed.

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

EF & EC-270

Replace neutral position
switch.

442



TROUBLE DIAGNOSES

=

[—Ecn ﬁconnscroﬂ

s HS.

DISCONKECT

|

=

SEF364M
5
A5 @
MSCONNECT
on \ [
I'. ]
Qo
0
R
MEF354E|

Diagnostic Procedure 42 (Cont'd)

Inhibitor switch

INSPECTION START

E h 4

CHECK OVERALL FUNCTION.

1) Shift selector iever to “P” position,

2) Disconnect ECM harness connector.

3} Turn ignition switch “ON".

4) Check harness continuity between
ECM terminal 4% and body ground.
Continuity should exist.

5) Shift selector lever to “'N"’ position.

6) Check harness continuity between
ECM terminal @) and body ground.
Continuity should exist.

OK

NG

;

INSPECTION END

CHECK POWER SUPPLY.

1) Turn ignition switch “OFF".

2) Disconnect Park/Neutral position
relay.

3) Make sure that selector lever is in
“N" position.

4y Turn ignition switch ""ON".

5) Check voltage between terminal &
and ground.
Voltage: Ballery voftage

7) Check voltage between terminal &
and ground.
Voltage: Battery voltage

NG

.| Check the following.

6) Shift selector lever into P’ position.

DISCONKECT
. Ly
{
@ C
‘f
:)\ }
SEF712J
. DISCONMECT 5 WECONNECT
ot o>
t J
SEFT13J
BT DISCONNERT
ey K
&
SEFT14J

oK

EF & EC-271

CHECK HARNESS
CONTINUITY
BETWEEN INHIBITCR
SWITCH AND BAT-
TERY.

1) Turn ignition
switch “OFF".

2) Disconnect inhibi-
tor switch harness
connector.

3) Turn ignition
switch "ON'"".

4) Check voltage
between terminal
{® and ground.
Voltage:

Battery voltage
If NG, check the
following.
e 10A fuse
& Harness conti-
nuity between
fuse and inhib-
itor switch

If NG, repair harness

or connectors.

.

WA

EM

T

AT

443



TROUBLE DIAGNOSES

L]

sin DISCORNECT
us K N

ECH pl cowecroaﬂ

BIECI]NNECT

[@5

I‘EE:

SEF365M

Diagnostic Procedure 42 (Cont'd)

I
CHECK HARNESS CONTI-

NUITY BETWEEN INHIBS-

TOR SWITCH AND PARK/

NEUTRAL POSITION

RELAY.

1} Turn ignition switch
“OFF".

?2) Check harness continu-
ity between terminal (@
and terminal @.
Continuity should exist.

If NG, repair harness or

connectors.

CHECK COMPONENT
(Inhibitor switch).
Retfer to "“Electrical Compo-
nents Inspection’’.
(See page EF & EC-285))
Y
CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF". | nectors.
2) Check harness continuity between
terminals (1), (5 and body ground.
Cantinuity should exist.
0K
n Y
CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
1) Check harness continuity between "| nectors.
ECM terminal & and terminal 3.
Continuity should exist.
oK
A 4
NG

CHECK COMPONENT
(Park/Neulral position relay).
Refer to "'Electrical Componenis
Inspection™.

{See page EF & EC-285))

Replace Park/Neutral

Y

oK
r

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

L

Troubte 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 self-diagnostic item)

IGNITION SWITCH Gl
ON or START
ECM
(ECCS
CONTROL MA
MODULE}
EM

FUSE BLOCK
(Refer ta “POWER
“_S»UPJEtY F\'DETI NG]"
in section. L@

(Maln harness)

[]
]
]
L
l
X
L
| ]
[]
L
L]
]
L
)

Loy TORGQUE GONVERTER
:@ Ea CLUCH SOLENCID

w/B VALVE
1
FE
<]
B
= .
<1 GL
<!
I
i
. BT
24
P
H
] AT
]
[
TF
MEF771F
Harness layout PB
Under the front passenger's seal T
ECM (ECCS control module) //
A
\ / //
v T -
orque converter clutch
/ @ solenoid valve harness &R
Fromt connectar
MEF457F \ SEF717J §7
Bl
HA
EL
DX

EF & EC-273 45



TROUBLE DIAGNOSES

UL By

A
.
g,

ECM CONNECTOR

115

% €

ﬂ

H CONNECTOR] cmm

&

@
@

Nl |

L <

+

TR

e

DT

' Diagnostic Procedure 43 (Cont'd)

INSPECTION START

L4

SEF366M
E r‘ Oy DISCORNELT
2| A€
1s.
V
=
W/
SEFF21J
: =
T DISCONNEST o) BISLONKECT
HS. TS.

[__Ecn__[of CONNECTOR] 2o

15

SEF367M

CHECK COMPONENT

{Torque converter clutch solenoid
valve).

Refer to ""Electrical Components
inspection”.

(Refer to AT section.)

CHECK CONTROL FUNCTION. OK_ | cHECK COMPONENT

1) Start engine and warm it up suffi- (Torgue converter clutch
ciently. solenoid valve).

2) Perform the diagnostic test mode 11} Refer to "Electrical Com-
(Self-diagnostic results). ponents Inspection'.
Make sure that diagnostic trouble {Refer to AT section.}
code No. 43 is not displayed.

3) Check voltage between ECM terminal

15> and ground.
Voltage:
Accelerator pedal is
depressed
Battery voltage
Accelerator pedal is fully
released
Approximately 0V
NG
8 v

CHECK POWER SUPPLY, NG, Check the following.

1) Stop engine. ¢ 10A fuse

2) Disconnect torque converter clutch o Harness continuity
solenoid valve harness connector. between torque con-

3) Turn ignition switch "ON" verter clutch solencid

4) Check voltage between termmal O] valve and fuse -
and ground. If NG, repair harness or
Voltage: Battery voltage connectors.

OK
v |

CHECK QUTPLUT 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 (i) and terminal ().

Continuity should exist.
OK
¥
NG

¥

LOK

b

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

Y

Trouble is not fixed.

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

EF & EC-274

Replace torque converler
clutch solenoid valve.

446



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
SEF209M CL
3. Perform all voltage measurements with the connectors con-

nected. MT

Improve tester probe as shown to perform tests easily.
AT

= A

. -

\'4

ol<]

7 'i-\;ﬁ\,\i»—\“_r
[EX[=)
Thin wire Teaster probe BB

SEF367I S?

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- 0.8V
Idle speed
1 Ignition signal
| Engine is running. |

L Engine speed is 2,000 rpm.

1.2- 1.5V

2 Tachometer

[ Engine is running. |

I—- Idle speed

Approximately 1.0V

| Engine is running. |

|— Engine speed is 2,000 rpm.

Approximately 2.7V

3 Ignition check

l Engine is running. ]

Idle speed

9-12v

ECCS relay
{Main relay)

I Engine is running. |

ngnition switch “"OFF”" |

I_ Within approximately 1 second
after turning ignition switch
“OFF"

0-1v

! Ignition switch “OFF”

L For approximately 1 second
after turning ignition switch
“OFF"

BATTERY VOLTAGE
(11 - 14v)

8 EGR temperature sensor

LEngine is running. |

|— Idle speed

30-40V

| Engine is running. (Racing) j

|— After warming up

0-3.0v

1 Air conditioner reiay

| Engine is running. |

I— Both A/C switch and blower
switch are "ON’'.

0-1.0v

| Engine is running. |

L A/C switch is “OFF".

ov

EF & EC-276

448



TROUBLE DIAGNOSES

Electrical Componenis Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
| Engine is running. | Gl
I_ 0-1.0v
ldle speed .
12 | 8CV control solenoid valve —— = WA
| Engine is running. | BATTERY VOLTAGE '
|— Engine speed is 3,600 rpm. (11 -14V)
10- 3.0V EM
16 | Mass air flow sensor Engine is running. | Qutput voltage varies with engine
speed.
LG
1.0- 3.0v
18 Engine coolant temperature sensor [ 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. B
 Ignition switch "ON"| 0.5 - Approximately 4V
20 Throttle position sensor I_ Cutput voltage varies with the throt- )
After warming up sufficiently.  |ye valve apening angle. GL
| £ngine is running. [
22 Camshaft position sensor
0.3 - 0.4V MT
30 {Reference signal) Do not run engine at high speed 3-0
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 temperature is 80°C | APProximately 0.3V .IP)
(176°F).
| Engine is running. |
3 Camshaft position sensor . 20- 3.0V E&
40 {Position signal) Do not run engine at high speed ’ ’
under no-load.
34 Start signal Cranking 8- 12v
| Ignition switch "ON" | '
L - . oV BR
35 Neutral position switch & Neutral position/Parking
Inhibitor switch [ Tgnition switch "ON" |
6-7V ST-
Except the above gear position
BF
A
EL
X

EF & EC-277



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
| Ignition switch “OFF" | ov
36 | Ignition switch — R BATTERY VOLTAGE
| Ignition switch “ON | (11 - 14v)
Throttle position senso sup-
37 plyro postt " power sup [ Ignition switch “ON" | Approximately 5V
38. BATTERY VOLTAGE
f M Igniti itch "“ON"
47 Power supply for EC | gnition swilc | (11 - 14V)
| Engine is running. |
|— Both air conditioner switch and |V
blower switch are “ON"’.
41 Air conditioner switch
| Engine is running. ]
L BATTERY VOLTAGE
Air conditioner swilch is {11 - 14V)
“OFF".
| Engine is running.
L 01-03V
Steering wheel is being turned.
43 Power steering oil pressure switch | Engline is running. |
L Steering wheel is not being Approximately 5V
furned.
BATTERY VOLTAGE
45 Power supply (Back-up) flgnition switch ""OFF" (11 - 14v)
101 |[Injector No. 1
103 |Injector No. 3 o . 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 80°C (140°F).
105 EGRC-solenoid valve [ Engine is running. (Racing) ‘
L Atter warming up BATTERY VOLTAGE
Engine coolant ternperature | (11 _ j4v)
is between 60°C (140°F) and
105°C {221°F).
| Engine is running. ]
L Approximately OV
Idte speed
102 |PAIRC-solencid valve | Engine is running. |

|— 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 values.

TERMI-
NAL - ITEM CONDITION *DATA
NO.

[ fgnition switch “ON” - Gl

I— For & seconds after turning
ignition switch “ON" 07-08V MIA

104 | Fuel pump relay | Engine is running. |

| Ignition switch “ON" ] . ER
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. |
113 | IACV-AAG vaive . Steering wheel is being turned. FE
Air conditicner is operating. 4-7V
Rear defogger is “ON"".
Headlamps are in high posi- €L
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 coolant temperature is 11 - 14V)
above 40°C (104°F).
Engine speed is 2,000 rpm E)
ECM HARNESS CONNECTOR TERMINAL LAYOUT
F=—_ RA
talfi2ioyigdiasnognaed [1[2[3[4[5]6]7 E] 15{16|17]1819]20121(22) 131[32|33[34[35[36]37|38]39
[ERERSIEIRIEEICIEIEINFIB IR 23[24]25(26{27128(29130} [40]4 11624 3[4 4[45H8]4 748
BR
M €
€ .
SEF418H
BF
H
EL
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TROUBLE DIAGNOSES

SEFQS4F

SEF364H

SEF1768E

SEF893J

SEF536H

Electrical Components Inspection (Cont’d)

‘ECCS RELAY
Check continuity between terminals @ and &).
Condition Continuity
12V direct current supply between
. Yes
terminals () 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.

Yoltage fluctuates between 5V and 0V.

4. Visually check roter plate for damage or dust.

MASS AIR FLOW SENSOR

e Visually check hot wire air passage for dust.

ENGINE COOLANT TEMPERATURE SENSOR
Check engine coolant temperature sensor resistance.

Temperature °C (°F)

Resistance k(2

20 (88) 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 0.702 &l
7l &
T MIA
SEF332H EM
POWER TRANSISTOR
Check continuity between power transistor terminals with a 1¢
® O digital tester.
Terminal No. Tester polarity Continuity EF &
® = No
FE
@ e
Yes
® ®
SEFISH] @ & CL
No
®© 8
o AT
Yes
® ®
AT
1=
P
EGR VALVE
EGR valve Apply vacuum to EGR vacuum port with a hand vacuum pump. FA
EGR valve spring should lift. '
RA&
BR
SEF{52M §T
EGRC-BPT VALVE
Plug one of two ports of EGRC-BPT valve. B
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
EC381A H@x
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TROUBLE DIAGNOSES

BATTERY

SEF3221

SEF830F

Throttle position sensor °

harness connector

SEFg48J

Electrical Components Inspection (Cont’d)

EGRC-SOLENOQID 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).
¢ Resislance should decrease in response lo 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 throttle 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 bolis.

2. Connect throttle position sensor harness connector.

3. Start engine and warm it up sufficiently.

4. Measure output voltage of throttle position sensor using
volimeter.

5. Adjust by rotating throttle position sensor body so that out-
put veltage 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 (.

JISCONNECT

TS. Continuity should exist.
®
A
For Truck
SEFB4ON El
FUEL PUMP RELAY
Check continuity between terminals 1) and @ . e
Condition Continuity
12V direct current supply between Y
terminals (3 and & s
No supply No
FE
CL
INJECTORS _
e Check injector resistance. MT
Resistance: '
Approximately 10 - 15Q
e Remove injector and check nozzle for clogging. AT
TF

PD

SWIRL CONTROL VALVE

Supply vacuum to actuator and check swirl control valve oper- F&
ation. '

Condition Swirl control valve BA
Supply vacuum to actuator Close
No supply Cpen G
LRIITY
ST
IACV-AAC VALVE
e Check IACV-AAC valve resistance. BF
Resistance:
Approximately 100
' A&
EL

1ACY-AAC valve
MEF396E By
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TROUBLE DIAGNOSES

SEF491K

1 i IACV-FICD
solenoid valve

MEF397E

Washer

) —B

?mn
Spring

Plunger

SEF3424

SEF372H

Back-up lamp
switch

0D switch

Neutral position switch

DISCONNECT

MEF398EA

Electrical Components Inspection {Cont’d)

¢ Check plunger 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 Neutrai 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 Conlinuity 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 0
SEF344H EM
Py PARK/NEUTRAL POSITION RELAY (A/T model)
without ASCD e Check continuity between terminals ® and @ . LG

Continuity between

Condition
terminals (W and (@)

12V direct current supply between
terminals (D and ®

[ 'l © \M‘ ‘— No supply No FE

SEF345HA . @”_-.

Yes

INTAKE AIR TEMPERATURE SENSOR

Check intake air temperature sensor resistance. WiT
o —— Temperature °C (°F) Resistance k.
=== ! 20 (68) 21-29 AT
80 (178) 0.27 - 0.38
Q

.

— -
SEF2651 . PD)

POWER STEERING OIL PRESSURE SWITCH

1. Disconnect power steering oil pressure switch harness [FA4
connector.
2. Check continuity between terminals.

Conditions Continuity
Steering wheel is being turned. Yes
Steering wheel is not being turned. No B
8T
RESISTOR
DISCONNET 1. Disconnect resistor harness connector. Bl
2. Check resistance between terminals @ and @.
' Resistance: Approximately 2.2k{)
If NG, replace resistor. HA
T @ i |
Qi
EL
MEF422E ' [
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

—

SMAZ299B

Injector

Is Pressure regulator

4:34/ F'ressure gauge
@ m

W Fuel filter J}

Fuel purnp and damper 1“! f Ry
[ .

Fuel tank
SEF892D

Vacuum

Fuel pressure

SEF7188

Releasing Fuel Pressure

Betore disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

1.
2.
3.

4.

Remove fuel pump fuse.

Start engine.

After engine stalls, crank it two or three times to release all
fuel pressure.

Turn ignition switch off and reconnect fuel pump fuse.

Fuel Pressure Check

N —

vk

9.

When reconnecting fuel line, always use new clamps.
Make sure that clamp screw does not contact adjacent
parts.
Use a torque driver to tighten clamps
Use Pressure Gauge 1o check fuel pressure.
Do not perform fuel pressure check while fuel pressure
regulator control system is operafing; otherwise, fuel pres-
sure gauge might indicate incorrect readings.
Release fuel pressure to zero.
Disconnect fuel hose between fuel filter and fuel tube
{engine side).
Instali pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.
Read the fuel pressure gauge indication.
At idling:
When fuel pressure regulator valve
vacuum hose is connectled.
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)

Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold.
Plug intake manifold with a rubber cap.
Connect variable vacuum source to fuel pressure regulator.

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 @

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 §4 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

' &

YR N I WS

SEF613N

tor.

California E g Use new O-rings and insulators.
models I Lubricate O-rings with a smear of silicone oil. LE

Insulator — L~ T CAUTION:
‘ ~ | Locate plafe on After properly connecting injectors to fuel tube, check connec-
A | this side. . EF &
tion for fuel leakage. EC

6. Assemble injectors with fuel pipe to intake manifold.

Q-ring ; \

Insulator

4 sulator
—_——n SEF614N cL

Fast Idle Inspection and Adjustment

1. Start engine and warm it up until water temperature indi- U7
cator points to the normal operating temperature.
2. Stop engine and remove air cleaner assembly.

3.  Be sure to set the mark to point to the rolier center as
shown in the figure, " EA
e On throtile 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 8T

ﬁ _ e If necessary, adjust the adjusting screw @ until the top of

the cam faces the center of the lever roller. BE

HA

EL

SEF553K| ' ﬂ@.x
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

*: Mark not related to ad]ustment )7 SEF554KA

: AN
*: Mark not related to adjustment SEF555KA

Fast Idle Inspection and Adjustment (Cont’d)

4.

Measure clearance & between the rolier 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
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EVAPORATIVE EMISSION SYSTEM

Description

Throttle body
Fuel check valve \
Intake manifold
Vapor vent line |

Main purge
orifice

Purge control
valve

= —

Fuel filler cap with
Constant

vacuumn relief valve
purge orifice

Fuel tank ’ Zj] {} %J\ Activated carbon canister

<:j L Ar
‘ + Fuel vaper

MEF39SEA

The evaporative emission system is used to reduce hydrocar-
bons emifted to the atmosphere from the fuel system. This
reduction of hydrocarbons is accomplished by activated char-
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 stored there
when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idle, the purge control valve is closed.

Only a small amount of stored vapor flows intc the intake man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum increases, the purge control
valve opens and the vapor is sucked into the intake manifold
through both the main purge orifice and the constant purge
orifice.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
Blow air in port @ and ensure that there is no leakage.

Apply vacuum to port ®.
Cover port @ with hand.
Blow air in port © and ensure free flow out of port ® .

A

SEF312N

EF & EC-289
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EVAPORATIVE EMISSION SYSTEM

Fuel tank side

Check
valve
function

valve

funection

Valve 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 functicning
in steps 1 and 2 above, replace it.

Rollover valve operation

Ensure that continuily of air passage does not exist when the
installed rollover 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
Baffle plate
Seal type oil
lever gauge
- @ o : 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 small 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.

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 fell
immediately when a finger is placed over valve intet.

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

IG;NITION TIMING BTDC |10°£2°

IDLE SPEED rpm

M/T BOO+£50
AT 800150 {in “N'* position)

Inspection and Adjustment

ENGINE COOLANT TEMPERATURE
SENSOR

Thermistor resistance 34

20°C (66°F) | 80°C (176°F)

21-29 0.30 - 0.33

FUEL PRESSURE at idling

{Measuring point: between fuel
filter and fuel pipe)

Vacuum hose is connected
kPa (kg/fcm?, psi)

Approximately
226 (2.3, 33)

Vacuum hose is disconnected
kPa (kg/em?, psi)

Approximately
204 (3.0, 43)

FUEL INJECTOR

Coil resistance 0

Approximately 10 - 15

EGR TEMPERATURE SENSCR

Thermistor resistance k2

100°C (212°F)

85.3+8.53

EF & EC-292
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