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For assistance with wiring diagrams;

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

e See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART

IN TROUBLE DIAGNOSES".

Note: Refer to Foldout page for “ECCS WIRING DIAGRAM”.



PREPARATION

Special Service Tools

Tool number
(Kent-Moore No.) Description
Tool name @l
I Kv109DO010 Measuring ignition timing
(436777-1)
Ignition timing WA
adapter coil
(2 Kv10114200
(J38386) EM
Adapter harness
LC
NT054
- , , : EF &
KWV10114400 Loosening or tightening heated oxygen sensor £C
(J-38365)
Heated oxygen sen-
sor wrench FE
NTOS5
CL
M
AT
P
FA&
RA
BR
ST
BF
HA
EL
X
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PRECAUTIONS

130

ECM

@ Do not disassemble ECCS control
madule (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 starl to
self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However, this

BATTERY s discol
® Always use a 12 voit battery as power is not an indication of a problem. Do
source. not replace parts because of a slight

@ Do not attempt to disconnect battery variation.

cables while engine is running.

INJECTOR
® Do not disconnect injector harness
connestors with engine running.
¢ Do not apply bettary power directly to

injectors.

ECCS PARTS HANDLING

& Handle air flow metar carefully to avoid
damage.

® Do not disassemble air flow sensar.

® Do not clean mass air flow sansor 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.

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.

Supplemental Restraint System “AIR BAG”

The Supplemental Restraint System “Air Bag” helps to reduce the risk or severity of

injury to the driver and front passenger in a frontal collision. The Supplemental Restraint

Systemn consists of air bags (located in the center of the steering wheel and on the

instrument panel on the passenger side), sensors, a diagnosis unit, warning lamp, wiring

harness and spiral cable. Information necessary to service the system safely is included

in the BF sectlon of this Service Manual.

WARNING:

¢ To avold rendering the SRS inoperative, which could lead to personal Infury or
death in the event of a severe frontal colilslon, all malntenance must be
performad by an authorized NISSAN dealer.

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

& All SRS air bag electrical wiring harnesses and connectors are covered with
yeliow outer Insulation. Do not use electrical test equipment on any circuit related
to the SRS SYSTEM.

EF & EC-4

WIRELESS EQUIPMENT
® When installing CB ham radio or a

2)

3

-

4

—

mohile phone, be sure to observe tha
following as it may adversely affect
electronic contral systems depending
onh its installation location.

Keep the antenna as far as possible
from the ECM.

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

Do not let them run paraliel for a long
distance,

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

Be sure to ground the radio to vehicle
body.

FUEL PUMP

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

Tighten fuel hose clamps to the
specified torque.

ECCS HARNESS HANDLING

Securely connect ECCS harness
connectors.

A poor conneclion can cause an
extremely high (surge) voliage to
develop in coll and condenser, thus
resulting in damage to 1ICs.

Keep ECCS harness at least 10 om (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

Keep ECCS parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

MEF436EA



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

NON-TURBOCHARGER MODEL

Valve timing control Heated
EGR valve solencid valves oxygen
sensor
Heated (Left side)
IAA unit and
oxygen
se:gar Fuel damper \ACV-zair reguiator /
{Right side) — - S L e .. PRVR control
f’ 110, =5 (LAY o 1‘ solenaid valve
L P ¢
{ o ET P T
CaRe £ Wﬂ?—"ﬁg Fuel fitter
’ e 2 &R "
solenoid valve |
Ignition cail relay
Ignition
coil and
spark plug —
* & |
®
Power AT -ECCS relay
transistor N el T
unit PR 2
AN,

d
Fuel temperature Engine coolant
temperature
sensor

sensor .
Mass air flow

Sensor

Throttle position sensor and \

throttle position switch PRVR control

solenoid valve
A

Camshaft position
sensor

IACV-AAC valve and IACV-FICD

solencid valve IACV-Air regulfatar

Valve timing contral
solenoid valve

4

§
Heated
oxygen

) )( 'y ’/.%, ))ﬁs;{\_nsor
Heated / WO T J
oxygen sensor \\,_ /Q/ \'\

il ,-/ E’

—_

EGR temperature sensar EGR valve

Heated
OXygen sensol

/ Check connector
. j for engine speed

* Cooling fan relay

i ’Camshaft \

Fuel position Carbon

pressure senson; _canister  Triattle position switch and
regulator ower steering throttle position sensar

il pressure switch

ST EGRE- |,

solenoid valve

e
— |
/\ / Red LED

Diagnostic test
mode . \
selector
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)
TURBOCHARGER MODEL

EGR valve _ Valve timing control
‘\ solenoid valves
2:;;2«; \ IAA unit Heated oxygen
Fuel damper and IACV-air sensor
sensor P | / regulator {Left side)

(Left side}

(Right side) /. é e Wa
e _— | stegate valve control
T T ) “?SJ L(T(UE "2 TA sotenoid vaive

EGRC-solenoid valve —
AIV control ~
solenoid valve ﬁ
Wastegate valve control —l_
solenoid valve
{Right side)

» \ |] ~ Fuel filter

PRVA control
sofenoid valve
Ignition coil relay

-— Cooling fan
sub-relay

Ignition coil and spark plug #1-1—

Power S o ECCS relay
transistor i B~ I B ; .
unit L ”
| Chack connactor
u !,_.._-’._ // for engine speed
—% |
Cooling fan relay
|
Fuel temperature Camshaft \ Carbon
sansor i :
Engine coolant Fuel position canister \- Thrattle position switch
temperature ue sensor and throttle position sensor
sensor Mass air pressure -Power stesring
flow sensor regulator oil pressure switch

— Throttie position sensor and
throttle position switch

///ﬁEWastegale valve control Sk ~—. Wastegate valve control
r‘l' -

solenoid valve

Camshaft position-/ T \ three-way |
sensor m ¢ | catalyst

IACV-AAGC valve and IMACV-FICD

solenoid valve
\ IACV-air regulator
/— Valve timing control

solenoid valves /Glove box
’ ECM

Heated
axygen
sensar

@%G—TLED

Heated Diagnosﬁcl

oxygen
Sensor

- test mode
R
] selector

L EGR temperature sensor
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System Diagram

NON-TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram {Cont’d)

TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camsheaft position sensor

¥

System Chart

Mass air flow sensor

Y

Engine coolant temperature
sensor

Y

Heated oxygen sensors

hd

Ignitien switch

Y

Closed throttle position
switch
(Idle position)

Throttle position sansor

Neutral position switch (M/T)/
A/T control unit {A/T)
(Gear position)

Y

Vehicle speed sensor

¥

Air conditioner switch

Y

Knock sensor

Y

Fuel temperature sensor

Y

Battery voitage

h 4

EGR temperature sensor

Y

Power steering oil pressure
switch

* Turbocharger model only

FECM

*| (Eccs

control
maduie)

Fuel injection & -
. . ™ |njectors
mixture ratio control
Electronic ignition system —» Power transistors
IACV-AAC valve, IACV-FICD
tdle air contrel system - solenoid valve and IACV-air
regulator
EGR control —»{ EGRC-solenoid valve
Valve timing control —» VTC solenoid valves
Fuel pump and
F I -
uel pump contro Fuel pump control unit
- Malfunction indicator lamp
Heated oxygen sensor moni- R
. . (On the instrument panel) or
tor & on-board diagnostic — .
svstern Inspection lamp
Y (On the ECM)
Acceleration cut control —»{ Air conditioner relay
Cooling fan control —» Cooling fan control relay(s)
Pressure regufator control PRVR control solencid valve
*Wastegate valve control
*Wastegate valve control >

EF & EC-9
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

NON-TURBOCHARGER MODEL
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Vacuum Hose Drawing (Cont’d)

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

TURBOCHARGER MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engine Control Module (ECM)-ECCS Control
Module

The ECM consists of a microcomputer, an inspection lamp, a
diagnostic test mode selector, and ¢onnectors for signal input
and output and for power supply. The module conirols the
engine.

SEC220E ER

Cover Camshatft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the LG
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 6
slits for 120° signal. Light Emitting Diodes (LED) and photo
Rotor plate dicdes are built in the wave-forming circuit.

........

F

E

Photo diode
Wave
forming circuit

SEFO71E CL

120 signal skit for When the rotor plate passes between the LED and the photo
Sz No. 1 eylinder 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. AT

T

=

,:"//,

i
Jff, o
o

e _

\\\\\\\mm iy,

1° signal slit

\‘\\\\.‘

120° signal slit

SEF326l [~

Mass Air Flow Sensor (MAFS)

The mass air flow sensor measures the intake air flow rate by R
measuring a part of the entire flow. Measurements are made
in such a way that the ECM receives electrical output signals

varied by the amount of heat emitting from the hot film placed B
in the stream of the intake air.
When intake air flows into the intake manifold through a route __
around the hot film, the heat generated from the hot film is ST
taken away by the air. The amount of heat reduction depends
on the air flow. The temperature of the hot film is avtomatically _
SEC2MB|  controlled to a certain number of degrees. BF
Therefore, it is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot m
film. The ECM detects the air flow by means of this current
change.
EL
FOX
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

S
Mot
PN ron
A7k Engine coolant \/
g | temperature /\Hadiat/{//
% sensor hamess shroud
connector e MEF870F

Caonnector for
throttle position
senser

Connector for
hard closed throttle
position switch

SEF449M

Engine Coolant Temperature Sensor (ECTS)

The engine coclant temperature sensor, located on the top of
water inlet housing, detects 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.

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

The throttle position sensor responds to accelerator pedal
movement. This sensor is a kind of potenticmeter 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.

Idle position of the throttle valve is determined by the ECM
receiving the signal from the throttle position sensor. This sys-
tem is called “soft closed throttle position switch’'. It controls
engine operation such as fuel cut. On the other hand, “*hard
closed throttle position switch’’, which is built into the throttle
position sensor unit, is used for engine control when soft closed
throttle position switch is malfunctioning.

=
Mot used ;
[Wide open © Supply voitage:
throttle & 5V {Applied between terminal No. 4 and 6)
" position switch)= 6.0 r

Hard closed
throttla
pasition switch
Throttle

s o position
sensor

? Qutput voliage between

terminal No. 4 and & L
4.0 y

k)
4

Output voliage batween terminal No

140

i o ] — ,_ . 2.0
T - plafiegerar—ialely ™
- = ’ [
=\
0
1] 45 90 135
Throttle valve opening angle (deg)
SEF450M
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

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 needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con- Gl
trolled by the ECM in terms of injection pulse duration.

[l

SEG222B EM

Pressure Regulator
The pressure regulatar maintains the fuel pressure at 299.1 kPa LC
(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.

i
g T
‘ in{iake FE
From fuet tube manifold
SEF328) CL
Holder Louver Heated Oxygen Sensor (HO2S) )
‘\ ] The heated oxygen sensor, which is piaced into the exhaust T

outiet, 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 AT
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-
Isclation Zirconia erating power of the zirconia, its tube is coated with platinum.
bearing tube The voltage is approximately 1V in a richer condition of the
SEFSGH  mixture ratio than the ideal air-fuel ratio, while approximately
0V in leaner conditions. The radical change from 1V to 0V
occurs at around the ideal mixture ratio. In this way, the heated A
oxygen sensor detects the amount of oxygen in the exhaust gas A

and sends the signal of approximately 1V or 0V to the ECM. A
heater is used to activate the sensor. =
| ST
o H

Rich =— Ideal ratip ——= Lean

= TR i
L —

Heater pad

-

Cutput voltage V. {v]

Mixture ratio 0o
SEF283D A

Fuel Pump

The fuel pump is an in-tank type with a fuel damper. Both the H&
pump and damper are located in the fuel tank.

ElL,

SEC224B
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

From fuel filter

To balance tube

SEF3291

™~

To ignition
coil

hose

" Erom ECM
A

SEF451M

Ignition coil

Bracket

SEF0271

Air
flow
SEFS37B
U 1ACVY-
AAC valve
O QO
Idle @]
adjusting i
screw 8
Q =
© O

IACVY-FICD sclencid valve

\

MEF435E
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Fuel Damper

The fuel damper, which consists of a diagram, reduces fuel
pressure pulsation in the fuel feed iine between the fuel filter
and injectors.

Power Transistor Unit & Ignition Coil

The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition cail 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 built into the IACV-air
regutator. 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 furn 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 IAA unit is made up of the |IACV-AAC valve, IACV-FICD
solenoid valve and idle adjust screw. It receives the signal from
the ECM and controls the idle speed at the preset value.

The IACV-FICD solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor.

EF & EC-16



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Transverse link

SEFG62N

Magnetic line

\\ 'I Reed Reed
1S N switch 1) N switch
S: | Smem an—.
NS ‘__§_ N
N - ™\ Magnetic
! ¢ line
\
)N
Field plate Field plate

SEF624B

temperature

" EGR tube

SEF038M

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.

Power Steering OQil 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 vibrational 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
diverted to the intake manifold through vertical movement of a
taper valve connected to the diaphragm. Vacuum is applied to
the diaphragm in response to the opening of the throttle valve.

EF & EC-17
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF199J

- Plunger

SEF200J

4 Fuel outlet

[

f Fuel inlet

SEF256A

Data link connector

for CONSULT

SEF454M
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EGR Control (EGRC)-Solenoid Valve

The solencid valve responds to the ON/OFF signal from the
ECM. When it is off, a vacuum signal from the throttle body is
fed into the EGR valve. When the ECM sends an ON signal, the
coil pulls the plunger downward and cuts the vacuum signal.

Pressure Regulator Vacuum Relief (PRVR)
Control Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the
ECM. When it is off, a vacuum signal from the intake manifold
is fed into the pressure reguiator. When the ECM sends an ON
signal, the coil pulls the plunger downward and cuts the vac-
uum signal:

Wastegate Valve Control Solenoid Valve

The solenoid valve responds to the ON/OFF signal from the
ECM. When it is ON, a vacuum signal from the suction pipe or
compressor outlet is fed into the wastegate valve actuator. The
actuator is hard to open at this time. When the control medule
sends an OFF signal, the coil pulls the plunger upward and cuts
the route to the suction pipe.

Fuel Filter

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

Data Link Connector for CONSULT

The data link connector for CONSULT is located above the hood
release handle.

EF & EC-18



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

EGR Temperature Sensor

The EGR temperature sensor monitors the 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 Gl
in response to the temperature rise.

(¥4

SEF072G EM

Valve Timing Control Solenoid Valve

The valve timing control solenoids are installed at the rear end LG
of the intake camshafts, and control oil pressure which regu-
lates the position of the intake camshalfts.

Fg
Valve timing control
solenoid valve .
SEF028I oL

Carbon Canister

The carbon canister is filled with active charcoal to absorb M7
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes. AT

—MEEs L
Front suspension member,
~

Carbon canister
)

n
=

SEF337!

= “Fuel temperature sensor specified, the ECM (ECCS control module) turns the PRVR con-
if trol solenoid valve ON and raises fuel pressure.

Y.

. * | Fuel Temperature Sensor

/ /'\@"\‘ The fuel temperature sensor, built into the fuel tube, senses fuel RA
e / temperature. When the fuel temperature is higher than
e\

H N = ST
SEF83N BE

H&

EL

=

0K
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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

L

Y

Engine cooclant temperature

Engine coolant temperature

Y

sensor

Heated oxygen sensor

Density of oxygen in exhaust gas

Throttle position sensor

Throttle valve idle position

L

ECM
(ECCS

| injectors

h A

Neutral position switch (M/T) Neutral position

control

modute)

Y

A/T control unit (A/T}

Vehlcle speed sensor Vehicle speed

Ignition switch Start signal

Y

Battery Battery voltage

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector,
or the length of time the vaive remains open, is
determined by the ECM. The basic amount of fuel
injected is a program value mapped in the ECM
memory. In other words, the program value is
preset by engine operating conditions deter-
mined by input signals (for engine speed and air
intake) from both the camshaft position sensor
and the mass air flow sensor.

VARICUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

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

< Fuel increase >

1) During warm-up

2) When starting the engine

3) During acceleration

4) Hot-engine operation

< Fuel decrease >

1) During deceleration

EF & EC-20



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LDOP
SYSTEM

Combustion Fuel injection
@ SEF639BA

@ Simultaneous multiport fuel injection system

No. 1 cylinder -ﬂ } I
No. 2 cylinder -1 f
No. 3 cylinder —n I N
No. 4 cylinder -ﬂ I N
No. 5 cylinder —ﬂ I l
No. 6 cylinder ——ﬂ I N

L— 1 engine cycle ———-—l

® Sequential multiport fuel injection system

g

No. 1 cylinder
No. 2 cytinder
No. 3 cylinder
No. 4 cylinder
No. 5 cylinder

1
1
1

™
No. & cylinder -
~—— 1 engine cycle——l

SEC2048

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

The mixture ratio feedback system is used for precise control

of 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 heated oxygen sensor in the exhaust manifoid to

check the air-fuel ratio. The ECM adjusts the injection puise

width according 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 controf 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 idiing

4) Malfunction of heated oxygen sensor or its circuit

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

6) Engine starting

7} Heated oxygen sensor high output voltage

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system manitors the mixture
ratio signal 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 ratio 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 monitored in this system. It is then computed
in terms of “fuel injection duration” to automatically compen-
sate for the difference between the two ratios.

FUEL INJECTION TIMING

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

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

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

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

FUEL SHUT-OFF

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

EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System
INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed and piston position‘
Mass air flow sensor Amount of intake air N
Engine coolant temperature Engine coolant temperature -
sensor 4
» ECM
Throtile position sensor Throttle valve idle position .| (ECCS
control ™ Power transistors
Vehicle speed sensor Vehicle speed - module)
Ignition switch Start signal N
Knock sensor Engine knocking _
Battery Battery voltage -
T | SYSTEM DESCRIPTION
{mesec) 175 The ignition timing is controlled by the ECM in order to main-
mnjection 159 A tain the best air-fuel ratio in response to every running condi-
pulse 125 tion of the engine.
width ' The ignition timing data is stored in the ECM. This data forms
1.00 the map shown below.
075 The ECM detects information such as the injection pulse width
N and camshaft position sensor signal which varies every
600 1,000 1,400 1800 2,200" moment. Then responding to this !nformation, ignition signals
Engine speed (rpm) are transmitted to the power transistor.
SEFS01M 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 voitage
the ignition timing is revised by the ECM according to the other
data stored in the ECM.
The retard system, actuated by the knock sensor, is designed
only for emergencies. The basic ignition timing is pre-pro-
grammed within the anti-knocking zone, even if recommended
fuel is used under dry conditions. Gonsequently, the retard
system does not cperate under normal driving conditions,
However, if engine knocking occurs, the knock sensor monitors
the condition and the signal is transmitted to the ECM (ECCS
control module). After receiving it, the ECM retards the ignition
timing to eliminate the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

Engine coolant temperature

Engine coolant temperature

L d

sensor

Ignition switch Start signal

¥

Throttle position sensor

Throttle valve idle position

Y

Neutral position switch (M/T) Neutral position

Y

VACV-AAC valve

ECM
(ECCS
control

Y

AT control unit (A/T)

Air conditioner switch

Air conditioner operation

module)

| |ACV-FICD solenoid valve

¥

Power steering oil pressure

Power steering load signal

b4

switch

Battery Battery voltage

¥

Vehicle speed sensor Vehicle speed

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 IAGV-
AAG 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

Y

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 vehicle interior, fuel consumption, and
engine load.

EF & EC-23
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

_ Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed

hd

Mass air flow sensor Amount of intake air

hd

Engine coolant temperature

Engine coolant temperature
sensor ECM
(ECCS
control
Start signal module)

A

Fuel pump reiay

¥

ignition switch

L4

] Fuel pump control unit

Throttle position sensor Throttle valve idle position

¥

Battery Battery voltage

SYSTEM DESCRIPTION

Condition Fuel pump operation
Fuel pump and IACV-air regulator ON-OFF o toh is tormed 1o ON Operates for
ConIrOI anition switch I1s turned 1o B 1 second
The ECM activates t‘h‘e fuel pump for several sec- Engine running and cranking Operates
onds after the ignition switch is turned on to — -
When engine Is stopped Stops in 1.5 seconds

improve engine start-up. If the ECM receives a 1°
signal from the camshaft position sensor, it Except as shown above Stops
knows that the engine is rotating, and causes the
pump to activate. If the 1° signal is not received
when the ignition switch is on, the engine stalls.
The ECM stops pump operation and prevenis 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.

Fuel pump voltage control
The fuel pump is controlled by the fuel pump control unit adjusting the voltage supplied to the fuel pump.

Supplied voltage
Conditions
Turbocharger model Non-turbocharger model
e 1 second after ignition switch is turned ON
» Engine cranking
® 30 ("NAYS (, TG) s?conds after engine start Battery voltage Battery voltage
[above 50°C {122°F)]
# Engine coolant temperature below 0°C (32°F}
» Engine is running under heavy load conditions
e Engine is running under middle load conditions Approx. 7V Battery voltage
e Except the above Approx. 6V Approx. 8Y

*NA: Non-turbocharger model **TC: Turbocharger model
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) System

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor Engine speed _ @”
B2,
Engine coolant temperature Engine coolant temperalure - .
sensor » .
(ECCS =M
cantrol » EGRC-salenoid valve

Throttle position sensor Throttle valve Idle position module) LE

Y

Ignition switch Start signal -

FE
SYSTEM DESCRIPTION L
In addition, a system is provided which precisely This causes the port vacuum to be discharged
cuts and contrels port vacuum applied to the EGR into the atmosphere so that the EGR valve
valve to suit engine operating conditions. remains closed. T
This cut-and-contral operation is accomplished 1) Low engine coolant temperature
through the ECM. When the ECM detects any of 2) Engine starting "
the following conditions, current flows through 3) High-speed engine operation AT
the sclenoid valve in the EGR control vacuum 4} Engine idling
line. 5) Excessively high engine coolant temperature

B
=l

I3} /4
Ry

]

@
=]

B=

’H, u@\\
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Contro!
INPUT/OUTPUT SIGNAL LINE

Fuel temperature sensor Fuel temperature

Start signal ECM

(ECCS
control
module)

Ignition switch

Y

PRVR conirol solenoid valve

hd

Camshafl position sensor Engine speed

Y

SYSTEM DESCRIPTION Fuel temperature is

The fuel “pressure-up” control system briefly above 75°C (167°F)

increases fuel pressure for improved starting START
performance of a hot engine. Under normal oper-

ON
ating conditions, manifold vacuum is applied to
the fuel pressure regulator. When starting the lonition__ OPF ,
engine, however, the ECM allows current to flow !
through the ON/OFF solenoid valve in the control ! ON
vacuum line, opening this line to the atmosphere. OFF OFF
As a result, atmospheric pressure is applied, PHVRI |
restricting the fuel return line so as to increase et I—
fuel pressure. valve Approx. 30 sec.
SEF741BA
~Acceleration Cut Control
INPUT/OUTPUT SIGNAL LINE
Air conditioner system A/C ON signal .| ECM
(ECCS o | Air conditioner relay
) control »
Throttle position sensor Throttle valve opening angle | 04,1
SYSTEM DESCRIPTION This system improves acceleration when the air

When the accelerator pedal is fully depressed, conditioner is used.

the air conditioner is turned off for a few seconds.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control

INPUT/OUTPUT SIGNAL LINE

Mass air flow sensor Amount of intake air

Camshaft position sensor Engine speed

Y

v

Engine coolant temperature

Engine coolant temperature

sensor

Throttle position sensor Throttie position

ECM

» (ECCS Valve timing control solenoid
control > valves
module}

A

Neutral position switch/A/T con- | Neutral position

Y

trol unit

SYSTEM DESCRIPTION

The valve timing control system is utilized to
increase engine performance. Intake valve open-
ing and closing time is controlled, according to
the engine operating conditions, by the ECM.

Engine coolant temperature signals, engine

speed, amount of intake air, throttle position and
gear position are used to determine intake valve
timing.

The intake camshaft pulley position is regulated
by oil pressure, which is controlled by the valve
timing control solenoid valve.

Piston

Oil
pressure

Helical gear

Camshaft pulley (intake side)

‘ Return spring
/ Camshaft (intake side}

Valve timing control
solenoid valve

) Vi |

Controf valve

Engine speed signal
{from camshaft position sensor) ————
Intake air signal
(from mass air flow sensor) ——s ECM
Engine coolant temperature
(from engine coolant temperature sensar) M
Throtte position
{from throttle position sensor} —— ™
Neutral position
{from neutral position switch)

A

Drain

(ECCS
contral
module)

MEF434EA

EF & EC-27

WA

EM

153



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (Cont’d)

OPERATION
Engi ti Val imi | Intak 1 i
ngine opgra ing alve tlm!ng contro ntake va le oplemng Vaive overlap Engine torque curve
condition solencid valve and closing time
Idling, high speed OFF Retard Decreased o
Low to medium speed ON Advance Increased a
@ Valve timing control solenoid valve is OFF. @ Valve timing control solenoid valve is ON.
4 (= ’ﬁggam Za
mmess f
; : 55
Solenoid i =//;//% Solenoid
OFF P 7 ON
=1 ,
Z No drain
19 H
SEF008!
Exhaust closes
Intake Overlap (8°) Overlap
opens (18°)
Intake valve
Exhaust open time
valve
gpen
time Exhaust opens
Intake
closes
Effect @
Torque
SEFO10

Engire speed -
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Vehicle speed

b

Engine ceolant temperature
sensor

Engine caclant temperature

ECM

Air conditioner switch

Air conditioner "ON" signal

Yy

(ECCS3
conirol

Y

Cooling fan control relay(s)

module}

The ECM controls the cooling fan corresponding
to the vehicle speed, engine coolant temperature,
and air conditioner OGN signal. The non-turbo-
charger model has 2-step control [ON/OFF]. The
turbocharger model has [ON/OFF} and [LOW/

HIGH] speed control.

OPERATION

[Non-turbocharger model]

Air conditioner switch is “OFF”

L

[Turbocharger model]

Air conditioner switch is “OFF”

Engine coolant temperature . Engine coolant temperature R
Gool f
“C () Cooling fan “C (‘R ing fan
Below 104 (219) OFF Below 104 (219) OFF
Above 1056 (221) ON Above 105 (221) ON (HIGH)

Air conditioner switch is “ON”’

Engi
Vehicle speed :egr:;e:;?rl:aem Cooling fan
km/h
m/h (MPH) °C (F)
Below 94 (201) OFF
Below 39 (24)
Above 95 (203) ON
Below 104 (219} OFF
Above 40 (25)
Above 105 (221) ON

Air conditioner switch is ““ON”’

. Engine coolant
Vehicle speed temperature Cooling fan
km/h {MPH
mih (MPH] ' ()
Below 89 (192) OFF
Between
Below 39 (24) 90 {194} and 99 LOW
(210)
Above 100 {212) HIGH
Below 104 {219) OFF
Above 40 (25)
Above 105 (221) HIGH

EF & EC-29
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed and piston position

Wastegate Valve Control

Throttle position sensor

Throttle valve idle position

>

Knock sensor

Engine knocking

d

SYSTEM DESCRIPTION

OPERATION

k4

ECM
{ECCS
control
module}

hd

Wastegate valve control sole-
noid valves

The wastegate valve contrel scienoid valve changes the source
vacuum which activates the actuator. This results in a suitable
turbocharger-pressure.
When knock signs are detected, which means a low octane fuel
is being used, the solenoid valve turns OFF, and turbocharger
pressure becomes low.

Engine conditions

Wastegate valve con-
trol solenoid valves

Wasfegate valve actua-
tors

Turbocharger pressure

e Engine running or cranking

e Throttle position sensor output voltage:

Lead to suction pipe or

more than 0.1V ON turbocharger compres- HIGH
e Judged fuel quality: hi octane sor outlet
(Detecting no sign of knock)
Lead to turbocharger
e Except the above OFF 9 Low

compressar outlet
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

CPU MALFUNCTION OF ECM

input/output signal line

Camshaft pcsition sensor

Ignition switch

120° signal

1° signal

Start signal

Y

Neutral position switch {M/T)/
A/T control unit {(A/T)

Transmission gear position

¥

Battery

Battery voltage

ECM

Outline

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the

ECM's CPU circuit.

(ECCS
control
module}

¥

Fuel injeciors

¥

Y

Power transistors

Fuel pump

Y

A4

IACV-AAC valve

b4

EGRC-solenoid valve

\d

Valve fiming control solenoid
valve

Cooling fan control relay(s)

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

EF & EC-31
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

Fail-safe system activating condition when
ECM is malfunctioning

The fail-safe mode operation starts when the
computing function of the ECM is judged to be
malfunclioning.

When the fail-safe system activates, i.e. if a mal-
function condition is detected in the CPU of the
ECM, the MALFUNCTION INDICATOR LAMP on
the instrument panel lights to warn the driver.

Engine control, with fail-safe system,
operates when ECM is malfunctioning

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

Cancellation of fail-safe system when ECM
is malfunctioning

Activation of the fail-safe system is canceled
each time the ignition switch is turned OFF. The
system is reactivated if all of the activating con-
ditions are satisfied after 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 makfunction. In
case of a malfunction, the throitle position sensor
substitutes for the mass air flow sensor.

Although the mass air flow sensor is
malfunctioning, it is possible to start the engine
and drive the vehicle. But engine speed will not
rise more than 2,400 rpm in order to inform the
driver of faii-safe system operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Running OFF Engine speed will not rise above 2,400 rpm

ENGINE COOLANT TEMPERATURE

SENSOR MALFUNCTION

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

FUEL TEMPERATURE SENSOR
MALFUNCTION

When fuel temperature sensor output voltage is
below or above the specified value, fuel temper-
ature signal is fixed at the preset value as fol-
lows:

Engine coolant temperature

Engine condition preset value °C (°F)

Fuel temperature

Engine conditio
9 : preset value °C (°F)

Start 20 (68) Start 20 (68)
Running 80 (178) Running 80 (176}
EF & EC-32
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System
CHECKING IDLE SPEED AND IGNITION TIMING

Idle speed
e Method A (With pulse type tachometer)
Clamp loop wire as shown.

W

EW

e Method B (With vollage type tachometer)
1. Disconnect check connector (Harness cotor: Y/R) for 1L

tachometer.
EF &
EC

2. Connect tachometer using suitable tool.

Ignition timing
e Method A (Without SST) RA
1. Remove No. 1 ignition coil.

2. Connect No. 1 ignition coil and No. 1 spark plug with suit-
able high-tension wire as shown, and attach timing light A,
clamp to this wire.

3. Check ignitiocn timing.

EF & EC-33 159



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont’d)

4. For above procedures, enlarge suitable high-tension wire
end with insulating tape as shown.

Cut:

"

- - _-\--r-

Puil

Suitable Electrode
high-tension wire

Insulating tape

Approx.
12 (0.47)

A8
Approx.  pppfoX 30 ¢ )

14 (0.55) Unit: mm (in}

SEF457F

e Method B (With SST)
1. Disconnect connector of No. 1 ignition coil.

2. Connect S8T and clamp wire with timing light as shown.
3. Check ignition timing.

7
W
N &
M1 . i ,“ \K
B T

Sy A T
AL i’w/ = 0. 1 ignition
/- light e T

-7 SEFO03BIA

KV108D0010 Align direction marks on SST and timing light clamp if aligning
{J-36777-1) mark is punched.

Kv10114200
(J-38386)

SEFQ391
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure thal the following parts are in should be carried out while the air condi-
good order. tioner is “OFF”.

e Battery 3. On automatic transmission equipped models,

¢ Ignition system when checking idle rpm, ignition timing and &
¢ Engine oil and coolant levels mixture ratio, checks should be carried out

e  Fuses while shift lever is in *“N” position.

e ECM harness connector 4. When measuring “CO” percentage, insert A
e Vacuum hoses probe more than 40 cm (15.7 in) into tail pipe.

® Alr Intake system 5. Turn off headiamps, heater blower, rear

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

Fuel pressure . \ ,
Engine compression Keep front wheels pointed straight ahead. ;

EGR valve operation 7. Make the check after the cooling fan has ¢
Throttle valve stopped.

defogger.

eeo s e
g

Overall inspection sequence

INSPECTION START
FE
¥ e
Perform on-board diagnostic NG | Repair or replace. N
system. i L
) OK
y (0
Check & adjust ignition timing. - v
h A
Il T
Check & adjust idle speed.
' '
Check heated oxygenr sensor NG .| Check heated oxygen NG . | Repair or replace harness. L
functicn. "| sensor harness. A
OK OK
r R,
Check CO%. NG .| Check emission controf paris
and repair or replace if nec-
oK essary. R
A
A 4
Replace heated oxygen 8T
sensor.
BE
Y v (&
INSPECTION END _ OK| Check heated oxygen NG
sensor function. A
H&
=N
B3
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

TEMP :E

120 270

SEF246F

iy
SN,
N a5 My

6

L7

iy,
~ A,
w

7
8 3
« 100G rfiun

SEF247F

\\\\\\\\
[=]

e
g,
N 5/ 7

6

\\\\\\\El I[Hf.f/,,/
_—

A

%1000 rirmin

SEF248F

162

Vard

)+

START

Visually check the following:
e Air cleaner clogging

@ Hoses and ducts for leaks
® EGR valve operation

e Eiectrical connectors

e Gasket

A

Start engine and warm it up untit water temperature indica-
tor points to the middle of gauge.

y

Open engine hood and run engine at about 2,00C rpm for
about 2 minutes under no-load.

Y

Perform ECCS on-board diagnostic system.

OK NG

4

Repair or replace components as nec-
essary.

A 4

=)

oes engine run smoothly?

OK NG
h 4

Clean injectors.

A 4

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

SEF362|

¥

Check ignition timing with a timing light.

15°+2° BTDC

SEF740L

NG

¥

Adjust ignition timing by turning cam-
shaft position sensor after loosening
securing bolis.

A

EF & EC-36
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

® ®)
¢ i
Gheck idle speed.
AIT: 770 £ 50 rpm (in “N” position) [Non-turbo- el
charger]
750+ 50 rpm (in “N™ position) [Turbocharger]
M/T: 700+ 50 rpm
MAA
OK NG '
Non-turbocharger
e Disconnect throttle position sensor harness connec- EM
tor.
Turbocharger
# Disconnect IACV-AAC valve harness connector. X
N Adjust idle speed by turning idle speed adjusting
l SCrew.
; A/T: 720 rpm (in “N” position) [Non-turbocharger]
, 7060 rpm (in *“N” position) [Turbocharger] EE
i M/T: 650 rpm
il l cL
\\\\\\\\\1 ]N.r.r/,ﬁ/ Non-turbocharger
\\\\\\ 4§ 7y ¢ Connect throttle position sensar harness connector,
£ 6
= Turbocharger T
= 7 e Connect IACV-AAC valve harness connector.
~1000 csmaa Run engine at about 2,000 rpm far about 2 minutes AT
SEF247F under no-lcad.
, - L , , 0
Set the diagnosis mode of ECM to Diagnostic Test - @
Maode Il M
' , =
Check left side healed oxygen sensor signal. ljlsgge?\t(;?rt]ﬂliirknp
Make sure that inspection lamp goes on and off more -
than 5 times during 10 seconds {at 2,000 rpm). B2
oK #Less than 5 times
Replace left side heated oxygen sensor. l< @ R
SEF 3621 OK Check left side heated oxygen sensor signal. NG} ® 8T
Make sure that inspection lamp goes on and off more | 4 2
than 5 times during 10 seconds (at 2,000 rpm).
Y

Inspection lamp

does not blink. Gheck right side heated oxygen sensor signal. BF

Make sure that inspection lamp goes on and off more
than & times during 10 seconds {at 2,000 rpm).

vLOK Less than § times HA
END
Y Eﬂ_j
Replace right side heated oxygen sensor.
b 4 v v _
© ) ® ® o
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®

l

Check right side heated oxygen sensor signal. | NG
. . L >
Heated Make sure that inspection lamp goes on and ®
oxygen off more than 5 times during 10 seconds (at
sensor -
harness connector% & 2,000 rpm).
4  cornEcraR] lOK
END
SEF458M
Check right side heated oxygen sensor harness:
Q 1) Turn off engine and disconnect battery ground cable.
2) Disconnect 76-pin connecter from ECM.
3) Disconnect right side healed oxygen sensor harness connector,
n 4) Check for continuity between terminal No. 29 of 76-pin conhector
" and harness connector for heated oxygen sensor.
Continuity eXists ....cccoiierensimmrirmrrr e et st
Continuity does not exist
oK NG
Y
Repair or replace harness.
— D
Y
Conneclt 76-pin connector to ECM.
Check left side heated oxygen sensor harness:
Heated M 1) Turn off engine and disconnect battery ground cable.
DXygen sensor T 2) Disconnect 76-pin connector from ECM. P
harness COﬂﬂeCtOf% 3) Disconnect left side heated oxygen sensor harness connector. -
@d:b 4) Check for continuity between terminal No. 55 of 76-pin connector
é‘\ and harness connector for heated oxygen sensor.
-J
Continuity eXists ... e e s e
SEFA59M Continuity does not exist
OK
Repair or replace harness.
="

Connect 76-pin connector to ECM.

164
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OISCONRECT

IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Engine coolant
temperature sensor

I

harness connector

2.5 k§2 resistor

1y

1) Bisconnect engine coolant temperature sensor har-

2) Connect a resistor {2.5 k() between terminals of

ness connector.

engine coolant temperature sensor harness connector.

€

SEF460M

A 4

Start engine and warm it up until water temperature indi-

cator points to the middle of gauge.

Y

Ytz
\\\\//\ ///?/

N //
\Q\\ 5 Z,
=, 6
£2
=, A
P

=0 8

// = V000 rfmin

SEF248F

Race engine two or three times under no-lead, then run

engine at idle speed.

Check "CO™" %.

Idle CO: 0.2 - 8%

OK

270

120

SEF246F

After checking CO%,
1) Disconnect the resistor from terminals of engine cool-

ant temperature sensor.
2) Connect engine coolant temperature sensor harness

connector to engine coolant temperature sensor.

lNG

Connect heated oxygen sensor harness connector to

heated oxygen sensor.

l

Check fuel pressure regulator.

l

A

Check mass air flow sensor.

Check injector.
Clean or replace if necessary.

'

Check engine coolant temperature sensor.

Y

RA
BR
ST
BF

@ HA

ECM.

Check ECM function® by substituting another known good

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

EF & EC-39
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TROUBLE DIAGNOSES

Senso rs

Control unit Actuators

%W@

SEF232G

SEF233G

SEF234G
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How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

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

It is much more difficult to diagnose a problem that occurs
intermittently rather than continucusly. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.

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

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

Start your diagnosis by locking for 'conventional” problems
first. This is one of the best ways to troubleshoot driveability
problems on an electronicaily controlled engine vehicle.
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TROUBLE DIAGNOSES

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

WORK FLOW
CHECK IN SERVICE MANUAL
REFERENCE ITEM & PAGES al
h 4
LISTEN TO CUSTOMER COMPLAINTS 4—— | DIAGNOSTIC WORKSHEET MA
EF & EC-44
. EM
BASIC INSPECTION <— | Basic Ingpection
EF & EC-65
LG
L4
. Do selt-diagnostic results exist?*1
No Yes
h 4
INSPECTION ON THE =
BASIS OF EACH MAL- ‘ g)éagnostic Procedures 22 - Eig
NCT
FUNCTION EF & EC-108 - 142
€L
L 4
INSPECTICN ON THE T
BASIS OF EACH SYMP- Diagnostic Procedures 1 -
TOM*2 21
EF & EC-69 - 107 AT
A4 h 4 2[E)]
REPAIR/REPLACE
Fa,
Y
NG | FINAL CHECK
Confirm that the trouble is completely fixed by perfoerming <4— | Basic Inspection R4
Basic Inspection and Test Drive. EF & EC-65
OK BR
Y
CHECK oUT
8T

*1: i the on-board diagnostic system cannot be performed, check main power supply and ground circuit. (See Diagnostic Pro-

cedure 22.) : EE
*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-45). -
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TROUBLE DIAGNOSES

KEY POINTS

WHAT ..... Vehicle & engine modei

WHEN ... Date, Frequencies

WHERE..... Road conditions

HOW ... Operating conditions,
Weather conditions,
Symptoms

SEFg07L

Worksheet sample

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

DIAGNOSTIC WORKSHEET

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

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

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

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

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start [ No combustion [0 Partial combustion
O Startability ] Partial combustlfon affected by throttle position N
[ Partial combustion NOT affected by throttle position
[} Possible but hard to start [ Others | 1
) [J No fast idle L} Unstable 0 High idle ) Low idle
O tdling
LI Others [ ]
Symptoms
0 Stumble 1 Surge [J Knock [ Lack of power
L Driveability 1 Intake backfire [ Exhaust backfire
_i Others | ]
] At the time of start T While idling
[ Engine stall [] While accelerating I While decelerating
O Just after stopping O While loading
Incident eccurrence O Just after delivery [ Recently
OJ In the morning 1 At night 71 In the daytime
Frequency 0 All the time [ Under certain conditions [ Sometimes
Weather conditions [] Not affected
Weather O Fine {1 Raining (J Snowing ] Others | ]
Temperature O Hot £ warm O Cool [ Cold [1 Humid °F

Engine conditions

[J Cold [O During warm-up [J After warm-up

Engine

speed 1 s ] ] ] | !

i |
0 2,000 4,000 6,000 8,000 rpm

Road conditions

[1tntown O Insuburbs O Highway [J Off road (up/down)

Driving conditions

L1 Not affected

[ At starting [ While idling ©T1 At racing

! While accelerating L[! While cruising

] While decelerating [ While turning (RH/LH)

Vehicle

speed |, 4 o0 4 a Ao 4
0 10 20 30 40 50 60 MPH

Malfunction indicator lamp

O Turmmed on O Not turned on

170
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

INTERMITTENT PROBLEM SIMULATION

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

Perform the activity listed under Service procedure and note

the result.
A
SEF802M R
Variable factor Influential part Target condition Service procedure
L
Made lean Remove vacuum hose and apply vacuum. LG
1 [ Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Camshaft position Advanced Ratate distributor counterclockwise.
2 |Ignition timing
sensar Retarded Rotate distributor clockwise.
Disconnect heated oxygen sensor harness 5F
Heated oxygen sensor | Suspended va PE
3 Mixture ratio feedback connector.
controd Perform on-board diagnostic system {Diag-
ECM Operation check C
P ! nostic Test Mode [l) at 2,000 rpm. cL
Raised Turn idle adjusting screw counterclockwise.
4 |ldle speed IACV-AAC valve -
Lowered Turn idle adjusting screw clockwise. M
Tap or wiggle.
Elecirical connection Harness conneclors Poor electrical con- i i i [N
5 . nec : nection or improper Race engine rapidly. See if the torque reac- AT
(Electric continuity) and wires wiring tion of the engine unit causes electric
breaks.
Cooled Cool with an icing spray or similar device. PD
6 |Temperature ECM Heat with a hair drier.
Warmed .
[WARNING: Do not overheal the unit.] EA
Wet.
WARNING: Do not directly pour water on
7 | Moisture Electric parts Damp L yPp B
components. UUse a mist )
sprayer.]
Turn on headlamps, air conditioner, rear
8 | Electric loads Load switches Loaded P ER
defogger, etc.
h | i-
9 (_‘,losed _t rottle p.o.5| ECM ON-OFF switching Rotate throttle positicn sensor body. -
tion swilch condition 87
10 1aniti K i Timing liaht Spark heck Try to flash timing light for each cylinder
nition spark position | Timing li ark power chec
g P P ghg P P using ignition coil adapter (SST). g
BE
HIA
EL
DX
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TROUBLE DIAGNOSES

H
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Malfunction indicator lamp
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2

/

SEF461TM

" Diagnostic
test mode
selectior

a
“_f‘/g%ﬁen

SEF462MA
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On-board Diagnostic System

MALFUNCTION INDICATOR LAMP

A malfunction indicator lamp has been adopted on the
California, Federal and Canada models. This light blinks simui-
taneously with the RED LED on the ECM.

ECM LED

in the ECM, the Green and Red LED’s have now been perma-
nently changed to one RED LED.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode
Condition Diagnostic Test | Diagnostic Test
Mode | Mode I
Engine
N stopped SELF-DIAG-
Ignition BULB CHECK NOSTIC
switch in @ RESULTS
“ON"
position Enai
ngine
e HEATED QXY-
@ running MALFUNCTION GEN SENSOR
; J WARNING MONITOR

EF & EC-46



TROUBLE DIAGNOSES

On-board Diagnostic System (Cont'd)
HOW TO SWITCH DIAGNOSTIC TEST MODES

@ Turn ignition switch “ON"".
(Do not start engine.}
W °
:\ﬁ _ @
L4
Diagnostic Test Mode | — BULB - @ - Diagnostic Test Mode | — AR
CHECK s MALFUNCTION
Start engine. WARNING -
! £
1€
(Turn diagnostic test mode selector on
ECM fully clockwise.)
FE
h 4
Wail at least 2 seconds.
CL
¥
T
AT
{Turn diagnostic test mode selector
fully counterclockwise.) PO
h
Diagnostic Test Mode It — SELF-DI- | A _| Diagnostic Test Mode Il — IFA
AGNOSTIC RESULTS " @ > | HEATED OXYGEN SENSOR
ITOR
Start engine. MONITO =g
y
ST
r BF
Wait at least 2 seconds
Y il
e Switching the modes is nol possible when the engine is g
running.
e When the ignition switch is turned off during diagnosis in
each mode, and then turned back on again after power o [y

the ECM has dropped off completely, the diagnosis will
aulomatically return 1o Diagnostic Test Mode 1.
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- TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE | — BULB CHECK

In this mode, the RED LED in the ECM and the MALFUNCTION

INDICATOR LAMP in the instrument panel stay "ON"",
If either remain "OFF", check the bulb in the MALFUNCTION
INDICATOR LAMP or the RED LED.

DIAGNOSTIC TEST MODE | — MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP

174

and Cendition
RED LED
ON When the following malfunction {maifunction indicator lamp
item) is detected or the ECM’s CPU is malfunctioning.
OFF OK
Dflgen:;;: Lr;u- Malfunction
12 Mass air flow sensor circuit
13 Engine coolant temperature sensor circuit
14 Vehicle speed sensor circuit
31 ECM {ECCS control module)
32 EGR function
33 Heated oxygen sensor circuit (Left side)
35 EGR temperature sensor circuit
43 Throttle position sensor circuit
a5 Injector leak
51 injector circuit
53 Heated oxygen sensor circuit (Right side})

¢ These Diagnostic Trouble Code Numbers are clarified in

Diagnostic Test Mode Il — SELF-DIAGNOSTIC RESULTS.

e The RED LED and the MALFUNCTION INDICATOR LAMP

will turn off when normal condition is detected. At this lime,

the Diagnostic Test Mode 1I — SELF-DIAGNOSTIC
RESULTS memory must be cleared as the contents remain
stored.
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TROUBLE DIAGNOSES

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

DESCRIPTION

In this mode, a diagnostic trouble code is indicated by the g
number of flashes from the RED LED or the MALFUNCTION
_ INDICATOR LAMP as shown below:
Example: Diagnostic trouble code No. 12 and No. 33 AR
0.6 03 06 0.3
oN — ERA
OFF I
: | ( LG
-
0.9 0.3 2.1 0.6 0.9 21 Unit: second
Code No. 12 Code No. 33 SEFBEAL

Long (0.6 second) blinking indicates the number of ten digits ZE
and short (0.3 secend) blinking indicates the number of single ~
digits.

For example, the red LED flashes once for 0.6 seconds and then cL
it flashes twice for 0.3 seconds. This indicates the number 12"

and refers to a malfunction in the mass air flow sensor. In this
way, all the problems are classified by their diagnostic trouble [y
code numbers.

The diagnostic results will remain in ECM memory.

Display diagnostic trouble code table AT
Diagnoslic trouble code No. Detected items

11 Camshaft position sensor circuit ZD]
12 @( Mass air flow sensor circuit
13 @3 Engine cooclant temperature sensor circuil EA
14 @ Vehicie speed sensor circuit
21 Ignition signal circuit B
31 @ ECM
32 cHedk EGR function
33 }@( Heated oxygen sensor circuit (Left side) 3R
34 Knock sensor circuit
35 @ EGR temperature sensor circult ST
42 Fuel temperature sensor circuit
43 @ Throttle position sensor circuit BF
45 @( Injector leak
5 @( Injector circuit HA
53 @".} Heated oxygen sensor circuit (Right side)
54 Signal circuit from AT control unit to ECM (A/T only)
55 No malfunction in the above circuits ek
check - Malfunction indicator lamp item DX
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TROUBLE DIAGNOSES

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

Diagnostic
trouble
code No.

Detected items

Maliunction is detected when ...

Check item {remedy)

Camshaft position sen-
sor circuit

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

e Harness and connector
(If harness and connector are
normal, replace camshaft posi-

“11 e Either 1° or 120° signal is not input often
enough while the engine speed is higher than ticn sensor.)
the specified rpm.
Mass air flow sensor # The mass air flow sensor circuit is open or & Harness and connector
12 circuit shorted. (If harness and connector are
(An abnormally high or low voltage is normal, replace mass air flow
entered.) sensor.)
Engine coolant tempera- | @ The engine coofant temperature sensor circuit | e Harness and connector
13 ture sensor circuit is open or shorted. e Engine coolant temperature sen-
{An abnormally high or low output voltage is sor
entered.)
Vehicle speed sensor » The vehicle speed sensor circuit is open or ¢ Harness and connector
14 circuit shorted. # Vehicle speed sensor
{reed switch)
21 Ignition signal circuit e The ignition signal in the primary circuit is not | e Harness and connector
entered during engine cranking or running. ¢ Power transistor unit
31 ECM ¢ ECM calculation function is malfunctioning. [Replace ECM (ECCS contral mod-
ule).j
12 EGR function & EGR valve does not operate. & EGR vaive
(EGR valve spring does not lift.) o EGRC-solenoid valve
Heated oxygen sensor ® The heated oxygen sensor circuit is open or ® Harness and connector
33 circuit {Left side}) shorted. ® Heated oxygen sensor
{An abnormally high or low output voltage is e Fuel pressure
53 Heatgd oxygen sensor entered.) ® Injectors
circuit (Right side) » Intake air leaks
Knock sensor circuit o The knock sensor circuit is open or shorted. e Harness and connector
34 {An abnormally high or low voltage is & Knock sensor
entered.)
EGR temperature sen- e The EGR temperature sensor circuit is open or | @ Harness and connector
35 sor circuit shorted. » EGR temperature sensor
(Art abnormally high or low voltage is
entered.)
Fuel temperature sensor | @ The fuel temperaiure sensor circuit is cpen or | e Harness and connector
4 circuit shorted. e Fuel temperature sensor
{An abnormally high or low voltage is
entered.)
Throttle position sensor | e The throttle position sensor circuil is open or | e Harness and connector
43 circuit shorted. o Throttle position sensor

(An abnarmally high or low vollage is
entered.)

*: 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.
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TROUBLE DIAGNOSES
On-board Diagnostic System — Diagnostic Test
Mode [l {Self-diagnostic results) (Cont’d)

Diagnostic
trouble Detected items Malfunction is detected when ... Check item (remedy)
code No.
— ) Gl
45 Injector leak e Fuel leaks from injector. @ Injector
Injector circuit e The injector circuit is open. e Harness and connector
51 . i
» Injector TA&
Signal circuit from A/T e The A/T communication line is open or @& Harness and connector
54 controt unit to ECM (A/T shorted. =
only) -
HOW TO ERASE DIAGNOSTIC TEST MODE i e

(SELF-DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup memory EF &

on the ECM when the diagnostic test mode is changed from g

Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to

“HOW TO SWITCH DIAGNOSTIC TEST MODES".)

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

e Before starting on-board diagnostic system, do not erase ¥
the stored memory before beginning on-board diagnostic
system. W

EL

10
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TROUBLE DIAGNOSES

On-hoard Diagnostic System — Diagnostic Test
Mode [l (Heated oxygen sensor monitor)

DESCRIPTION

In this mode, the MALFUNCTION INDICATOR LAMP and RED
LED display the cendition of the fuel mixture (lean or rich) which
is monitored by the heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition

Air fuel ratio feedback

and RED LED in the exhaust gas control condition
ON Lean Closed locop system
OFF Rich P sy

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

if two heated oxygen sensors (right side and left side) are fit-
ted on the engine, the left side heated oxygen sensor monitor
operates first, when selecting this mode.

HOW TO CHANGE MONITOR FROM LEFT SIDE (Right
side) TO RIGHT SIDE (Left side)

1. Turn diagnostic test mode selector on ECM fully clockwise.
2. Wait at ieast 2 seconds.
3. Turn diagnostic test mode selector on ECM fully counter-
clockwise.
e These procedures should be carried out when the engine
is running.
[Left side — Right side]
02 D2
ON - ]
OFF 2()—, __')8
~ — 0.6 30 * ~ g
Left side R Right side
monitor fndication monitor
of change
Right sid Left side
[Right side — ide] 0.2
ON -
)
OFF 8 {
— s
> ~ g 0.2 26 ~ g
Right side m Left side
manitor of change monitor Unit: second
SEF134M

178

HOW TO CHECK HEATED OXYGEN SENSOR

1.

Set Diagnostic Test Mode Il. (Refer to ""HOW TO SWITCH
DIAGNOSTIC TEST MODES™.)
Start engine and warm it up until engine cooclant tempera-

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

2.

ture indicator points to the middie of the gauge.
3.

no-lcad conditions.
4,

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

Consult
CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect "CONSULT"” to data link connector for CONSULT.
(Data link connector for CONSULT is located in ieft dash
side panel.)
KA
EM
Data link connector
for CONSULT LG
EF &
EC
FE
SEF463M CL
3. Turn on ignition switch.
4. Touch “"START'. T
NISSAN
CONSULT
AT
fiik
mh:
START PO
[ _SUB MODE__ |
SEF392| EA
5. Touch “ENGINE".
[l SELECT $YSIEM m ]| BIA
[ ENGINE |
(AT | BR
I_HICAS |
[ AIRBAG | ST
[ AUTO A/C ]
l l
SEF2024 @F
6. Perform each diagnostic test mode according to the inspec-
[l}ﬂl SELECT DIAG MODE QI tion sheet as follows: HA
| WORK SUFPORT } For further information, see the CONSULT Operation Manual.
[ SELF-DIAG RESULTS i =1
[ DATA MONITOR |
[“acTive TEST |
[ ECM PART NUMBER | i
[ FUNCTION TeST }
SEF464M
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TROUBLE DIAGNOSES

Consult (Cont'd)

ECCS COMPONENT PARTS APPLICATION

ECCS COMPONENT PARTS

DIAGNOSTIC TEST MODE

WORK
SUPPORT

SELF-
DIAGNOSTIC
RESULTS

DATA
MONITOR

ACTIVE TEST

FUNCTION
TEST

INPUT

Camshatt position sensor

X

Mass air flow sensor

X

Engine cooiant temperature
sensor

>

Heated oxygen sensors

Vehicle speed sensor

Throttle position sensor

Fue! temperature sensor

EGR temperature sensor

K> | x|>x|x

Knock sensor

KX >X | x| x| x

Ignition switch (start signal)

Air conditioner switch

Neutral position switch

Power steering oil pressure
switch

Battery

A/T signal

X

OUTPUT

Injectors

X

Power transistors (ignition tim-
ing) '

X
{Ignition signal)

IACV-AAC valve

IACV-FICD solenoid valve

Valve timing control solenoid
valve

PRVR control solenoid valve

EGRC-solencid valve

Wastegate valve control sole-
noid valve

Air condilioner relay

Fuel pump relay

Cooling fan

X: Applicable
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TROUBLE DIAGNOSES
Consuit (Cont’d)

FUNCTION
Diagnostic test mode Function
This mode enables a technician to adjust
Work support some de\juces faéterz an?:i more accurately @l
by following the indications on the CON-
SULT unit.
f-di ti :
Self-diagnostic results Se |agn93 ic results can be read and A,
erased quickly.
Data monitor Input/Output data in the ECM can be read. =i
ElM
Biagnostic Test Mode in which CONSULT
. drives some actuators apart from the ECMs
Active testi . .
and also shifts some parameters in a spec- LT
ified range.
ECM part number ECM part number can be read.
Conducted by CONSULT instead of a tech-
Function test nician to determine whether each systemn
is “OK or "NG". EE

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE cL
THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SEN- [ When adjusting throttle position sensor
SOR SIGNAL. initial position. MT
ADJUST IT TO THE SPECIFIED VALUE
BY ROTATING THE SENSOR BODY
UNDER THE FOLLOWING CONDITIONS. AT
¢ IGN SW "ON"
e ENG NOT RUNNING
# ACC PEDAL NOT PRESSED PO
IGNITION TIMING ADJUSTMENT* & IGNITION TIMING FEEDBACK CON- When adjusting initial ignition timing.
TROL WILL BE HELD BY TOUCHING A
“START".
AFTER DOING SO, ADJUST IGNITION
TIMING WITH A TIMING LIGHT BY BA
TURNING THE CAMSHAFT POSITION
SENSOR.
IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECI- When adjusting idle speed. B8R
FIED VALUE UNDER THE FOLLOW-
ING CONDITIONS.
® ENGINE WARMED UP §¥
o NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY When releasing fuel pressure from o
TOUCHING “START" DURING fuel line. BF
IDLING.
CRANK A FEW TIMES AFTER A
ENGINE STALLS.
*"The ignition timing feedback control is not adopted on model 300ZX, so it is not necessary to perform IGNITION TIMING
ADJUSTMENT. EL
X
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TROUBLE DIAGNOSES

Consult (Cont’d)

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POSITION SEN*

e Either 1° or 120° signal is not entered for the first few sec-
onds during engine cranking.

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

e Marness and connector
{If harness and connector
are normal, replace cam-
shaft position sensor.)

MASS AIR FLOW SEN

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

» Harness and connector
(If harness and connector
are normal, replace mass
air flow sensor.)

COOLANT TEMP SEN

e The engine coolant temperature sensor circuit is open or
shorted.
(An abnormally high or low cutput voltage is entered.)

e Harness and connector
e« Engine coolant temperature
sensor

VEHICLE SPEED SEN

# The vehicle speed sensor circuit is open or shorted.

8 Harness and connector
@ Vehicle speed sensor
(reed switch)

IGN SIGNAL—PRIMARY™

o The ignition signal in primary circuit is not entered during
engine cranking or running.

@ Harness and connector
e Power transistor unit

ECM e ECM calculation funetion is malfunctiening. [Replace ECM (ECCS control
module).]
EGR SYSTEM e EGR valve does not operate. e EGR valve
(EGR valve spring does not lift.) e EGRC-solenoid valve
DXYGEN SEN e The heated oxygen sensor circuit is open or shorted. e Harness and connector

OXYGEN SEN-R

{An abnormally high or low output voltage is entered.}

e Heated oxygen sensor
e Fuel pressure

e Injectors

e Intake air leaks

KNOCK SENSOR

# The knock sensor circuit is open or shorted,
{An abnormally high or low voltage is entered.)

» Harness and connector
¢ Knock sensor

EGR TEMP SENSOR

¢ The EGR temperature sensor circuit is open or shorted.
(An abnormally high or low voliage is entered.)

» Harness and connector
® EGR temperature sensor

FUEL TEMP SENSOR

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

@ Harness and connector
e Fuel temperature sensor

THROTTLE POSI SEN

e The throltle position sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.)

» Harness and connector
e Throttle position sensor

INJECTOR FUEL LEAK

® Fuel leaks from injector.

# Injector

INJECTOR OPEN

e The injector circuit is open.

@ Injector

AIT COMM LINE

o The A/T communication line is open or shoried.

# Harness and connector

* Check items causing a malfunction of camshaft position sensor circuit first, if both “"CAMSHAFT POSITION SENSOR" and
"IGN SIGNAL—PRIMARY" are displayed at the same time.
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TROUBLE DIAGNOSES

Consult (Cont’d)

DATA MONITOR MODE

Remarks: e Specification data are reference values.

e Specification data are out-pu¥in-put values which are detected or supplied by ECM at the connector.

*: Specification data may not be directly ralated to their components signals/values/operations.

ie. Adjust ignition timing with a timing light before monitering IGN TIMING, because the monitor may show the specification data In spite of the ignl-

tion timing being not adjusted to the specification data. This IGN TIMING monitors the calculated data by ECM according to the input signals from

camshaft position sensor and other ignition timing related sensars.

MONITCR
ITEM

CONDITION

SPECIFICATION

CHECK ITEM
WHEN QUTSIDE SPEC.

CMPS-RPM (POS)

CMPS-RPM (REF)

# Tachometer; Conpect

» Run engine and compare tachometer indication

with the CONSULT value.

Almost the same speed as the
CONSULT vafue.

# Harness and connector
o Camshaft position sensor

MAS AIR/FL SE

& Engine: After warming up, idle
the engine

ldle

0.8 - 1.5V

e A/C switch "OFF”
® Shift tever “N"
e No-load

2,000 rpm

1.4-1.8v

e Harness and connector
» Mass air flow sensor

COOLAN TEMP/S

e Engine: Afler warming up

More than 70°C (158°F)

@ Harness and connector
¢ Engine coolant temperature
sensor

02 SEN

02 SEN-R

M/R F/G MNT

M/R F/C MNT-R

» Engine: After

warming up 2,000 rpm

Matntaining engine speed at

0-03V o 06-1.0V

{EAN «— RICH
Changes more than 5 times dur-
ing 10 seconds.

=« Harness and connector
« Heated oxygen sensor
o Intake air leaks

» Injectors

VHCL SPEED SE

» Turn drive wheels and compare speedometer

indication with the CONSULT value

Almost the same speed as the
CONSULT value

» Harness and connector
e Vehicle speed sensor

. . . e Battery
BATTERY VOLT Ignition tch: ON (E it d 11 - 14V
¢ 'gnition swite (Engine stopped) 1 o ECM power supply circuit
® Ignition Thratile valve fully closed 0.4 -0.5Y ® Hamess and conneclor
THARTL POS SEN swrtcth: ON e Throttle pos!t!on sensor
(Engine o Throttle position sensor
stopped) Throttle valve fully opened Approx. 4.0V adjustment

FUEL TEMP SEN

¢ Engine: Alter warming up

20 - 60°C (B8 - 140°F)

e Harness and connector
e Fuel temp. sensor

EGR TEMP SEN

¢ Engine: After warming up

Less than 4.5V

¢ Harness and connector
e EGR temperature sensor

# Harness and connector

START SIGNAL o Ignition switch: ON — START OFF — ON .
@ Start switch
# Ignition Throttle valve: ON # Harness and connector
itch Idle position | iti
CLOSED TH/POS swm?h. ON @ Throttle pos!t!on sensor
(Engine Throttle valve: e Throttie position sensor
stopped) Slightly open OFF adjustment
. Enging: After AJC swilch "OFF" OFF H 4 \
warming up, e Harness and connector
AlRt COND Sl idle the L » Air conditioner switch
engine A/C switch "ON ON
NEUT POSI SW . Ign.ition Shift lever "P”" or "N" ON e Harness am.i_connef:tor
switch: ON Except above OFF » Neutral position switch

EF & EC-57
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TROUBLE DIAGNOSES

Consult (Cont’d)

MONITOR
ITEM

CONDITION

SPECIFICATION

CHECK ITEM
WHEN QUTSIDE SPEG.

e Engine: After

Steering wheel in neutral posi-

e Harness and connector

i tion OFF
PW/ST SIGNAL :;T:E::g up: fiorward direction) » Power steering oil pressure
. swilch
engine The steering wheel is turned ON
INJ PULSE e Engine; After warming up dle 2.0 - 3.0 msac. « Harnass and connector
o A/C switch "OFF” e Injector
L » Shift lever "N" 5 o Mass air flow sensor
INJ PULSE-R ® No-load 2,000 rpm .0 - 3.0 msec. e intake air system
; Idle 15" BTDC » Harness and connector
IGN TIMING dito 2,000 rpm More than 25° BTDC e Camshalt position sensor
Idie 15 - 40% & Harness and connector
JIACV-AAC/V ditte 2,000 1o — o IACV-AAC valve
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TROUBLE DIAGNOSES

Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGMENT

CHECK ITEM (REMEDY)

FUEL INJECTION
TEST

e Engine: Return to the original trou-
ble condition

o Change the amount of fuel injecticn
with the CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

® Harness and connector
e Fuel injectors
o Heated oxygen sensor

IACV-AAGIV OPEN-
ING TEST

@ Engine: After warming up, idie the
engine.

& Change the |ACV-AAC valve open-
ing percent with the CONSULT.

Engine speed changes accerding to
the opening percent.

¢ Harness and connector
» [ACV-AAC valve

ENG COOLANT
TEMP TEST

® Engine: Return to the original trou-
ble condition

& Change the engine coolant temper-
ature with the CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

» Harness and cannector
e Engine coolant temperature sensor
e Fuel injectors

IGN TIMING TEST

e Engine: Return {o the original trou-
ble condition

» Timing light: Set

e Retard the ignition timing with the
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

& Adjust initial ignition timing

POWER BALANCE
TEST

e Engine: After warming up, idle the
engine.

® A/C switch “OFF"

o Shift lever "N"

& Cut off each Injector signal one at a
ttime with the CONSLULT.

Engine runs rough or dies.

¢ Harness and connector
@ Compression

» Injectors

o Power transistor

» Spark plugs

& Ignition coils

COOLING FAN
TEST

@ Ignition switch: ON
e Turn the cooling fan “ON'" and
“OFF"" with the CONSULT.

Cooling fan moves and stops.

® Harness and connector
» Cooling fan motor

FICD SOL/V TEST

» Engine: After warming up, idle the
engine.

e A/C switch "OFF”’

» Shift lever “N”

» Turn the TACV-FICD solenoid valve
“ON' with the CONSULT.

Engine speed will increase momen-
tarily by approx. 200 rpm.

# Harness and connector
o IACV-FICD solenoid valve

FUEL PUMP RLY
TEST

& Ignition switch: ON {Engine
stopped)

® Turn the fuel pump relay "ON’’ and
“OFF"" with the CONSULT and listen
to operating sound.

Fuel pump relay makes the operating
sound,

& Harness and connector
& Fuel pump relay

EGRC SOLENCID
VALVE TEST

PRVR CONT SOL/V
TEST

VALVE TIM SOL
TEST

o Ignition switch: ON

@ Turn solenoid valve “ON'" and
“OFF"" with the CONSULT and Hsten
to eperating sound.

Each solencid valve makes an oper-
ating sound.

® Harness and connector
¢ Solenoid valve

SELF-LEARN CONT
TEST

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

“CLEAR" on the screen.

EF & EC-59
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TROUBLE DIAGNOSES

Consult (Cont’d)

FUNCTION TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
# Ignition switch: ON
SELF-DIAG (Engine stopped) _—
RESULTS # Displays the results of on- Objective system

hoard diagnostic system.

CLOSED THROTTLE
POSI

(CLOSED THROTTLE
POSITION SWITCH
CIRCUIT)

@ Ignition switch: ON
(Engine stopped)

o Ciosed throttle position switch
circuit is tested when throttle
is opened and closed fully.
("CLOSED THROTTLE POSI”
is the test item name for the
vehicles in which idie is
selectad by throttle position
sSensor.}

# Harness and conneclor

e Throttle position sensor
{Closed throttle position
switch)

@ Throttle poslition sensor
[Closed throttle position
switch) adjustment

e Throttle linkage

» Verify operation in DATA
MONITOR mode.

THROTTLE POSI SEN
CKT

» Ignition switch: ON
{Engine stopped)

# Throttle position sensar circuit
is tested when throttle is
opened and closed fully.

# Harness and connector

@ Throttle position sensor

& Throttle position sensor
adjustment

# Throitle linkage

» Verify operation in DATA
MCNITOR mede.

NEUTRAL POS!I SW
CKT

@ lgnition switch: ON
(Engine stopped}

@« Neutral position switch circuit
is tested when shift lever is
manipulated.

Throttle valve: opened OFF
Throttie valve: closed ON
Range (Throttle valve fully More than
opened — Throttle valve fully

3.0v
closed)
OUT OF N/P-RANGE OFF
IN N-RANGE CN

e Harness and connector

# Neutral position
switch/tnhibitor switch

o Linkage + Inhibitor switch
adjustment

FUEL PUMP
GIRCUIT

» Ignition switch: ON
(Engine stopped)

# Fuel pump circuit is tested by
checking the pulsation in fuet
pressure when fuel tube is
pinched.

There is pressure pulsation on the fuel feed
hose.

® Harness and connector
» Fuel pump

® Fuel pump relay

o Fuel filter clogging

» Fuel level

EGRC SOL/V CIRCUIT

Ignition switch: ON

{Engine stopped)

& EGR control S/V circuit is
tasted by checking solenoid
valve operating noise.

The solenoid valve makes an operating
sound every 3 seconds.

e Harness and connector
# EGRC-solenoid valve

PRVR CONT S/V
CIRCUIT

@ Ignition switch: ON
(Engine stopped)

o PRVR CONT S/V ¢ircuit is
tested by checking solenoid
valve operaling noise.

The solencid valve makes an operating
sound avery 3 seconds.

» Harness and connector
s PRVR control solenoid valve

VALVE TIMING S/v
CKT

® Ignition switch: ON

{Engine stopped)

Valve timing S/V circult is
tested by checking solenoid
valve operating noise.

The solenoid valve makes an operating
sound every 3 seconds.

# Harness and connector
® Valve timing solenoid valve

COOLING FAN
CIRCUIT

® ignition switch: ON
[Engine stopped)

» Cooling fan circuit is tested by
checking coeling fan
operation.

The cooling fan rotates and stops every 3
seconds.

o Harness and connector
¢ Cooling fan motor
e Cooling fan relay
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TROUBLE DIAGNOSES

Consult (Cont’d)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY}

START SIGNAL
CIRCUIT

ignition switch: ON — START
Start signal circuit is tested
when engine is started by
operating the starter. Battery
voltage and water tempera-
ture betore cranking, and
average battery voltage, mass
air flow sensor output veltage
and cranking speed during
cranking are displayed.

Start signal: OFF — ON

@ Harness and connector
o Ignition switch

PW/ST SIGNAL
CIRCUIT

Ignition switch: ON

(Engine running)

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

Locked position ON

Neutral position QFF

e Harness and connector

® Power steering oil pressure
switch

& Powaer steering oil pump

SR

iLC

VEHICLE SPEED SEN
CKT

Vehicle speed sensor circuit
is tested when vehicle is run-
ning at a speed of 10 km/h (6
MPH) or higher.

Vehicle speed sensor input signal is greater
than 4 km/h (2 MPH)

» Harness and connector
® Vehicle speed sensor
e Electric speedometer

IGN TIMING ADJ

After warming up, idle the
enging.

Ignition timing adjustment is
checked by reading ignition
timing with a timing light and
checking whether it agrees
with specifications.

The timing light indicates the same value on
the screen.

o Adjust ignition timing (by
moving camshaft position
sensor or distributor}

# Camshaft position sensor
drive mechanism

MIXTURE RATIO TEST

Air-fuel ratio feedback circuit
(injection system, ignition
system, vacuum sysiem, etc.)
is tested by examining the O,
sensor ouiput at 2,000 rpm
under non-foaded state.

® O, SEN COUNT: More than 5 times during
10 secends {0, SEN-R COUNT: More than 5
times during 10 seconds)

& INJECTION SYS (Injector, fuel
pressure regulator, harness
or connector)

# [GNITION SYS (Spark plug,
power transistor, ignition coil,
harness or connector)

¢ VACUUM SYS (Intake air
leaks)

o O, sensor circuit

® O, sensor operation

o Fuel pressure high or low

« Mass air flow sensor

POWER BALANCE

After warming up, Iidle the
engine.

Injector operation of each cyl-
inder is stopped one after
another, and resultant change
in engine rotation is exam-
ined to evaluate combustion
of each cylinder. (This is only
displayed for models where a
sequential multiport fuel injec-
tion system is used.)

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

® Injector circuit (Injector, har-
ness or connector)

» Ignition circult (Spark plug,
power transistor, ignition coil,
harness or connector)

e Compression

e Valve timing

B

ST

IACV-AAC/V
SYSTEM

After warming up, idle the
engine.

IACV-AAC valve system is
tested by delecting change in
engine speed when IACV-AAC
valve opening is changed to
0%, 20% and B0%.

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

» Harness and connector

o |[ACV-AAC valve

e Air passage restriction
between air inlet and IACV-
AAC valve

® 1AS (Idle adjusting screw)
adjustment

HA

EL

EF & EC-61

X
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TROUBLE DIAGNOSES

Consult (Cont’d)

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
¢ After warming up, idle the
angine.
AIC switch: OFF . . . .
TEM o FICD system is tested by P *

“OFF", ;
detecting change in engine and "OFF ® Air passage

speed when IACV-FICD sole-
noid valve is ON and OFF.

188 | EF & EC-62



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 &l
battery terminal in order not to damage ECM as battery
voltage Is applied to ECM even If ignition switch is turned
off. Failure to do so may damage the ECM. A

sEF289H EM

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

Red
projection

SEF725H (= L

3. When connecting or disconnecting pin connectors into or
from ECM, take care not io damage pin terminals (bend or [T

break).
4. Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. AT
PO
SEF291H FA
e — 5. Before replacing ECM, perform ECM input/output signal
gPﬁggrquEFygkné inspection and make sure whether ECM functions properly 03
ri’t'|spection betors or not. (See page EF & EC-175.)
replacement.
ST
Bl

6. After performing this ‘“‘Diagnosiic Procedure”, perform
diagnostic test mode Il (Self-diagnostic results) and driving 44
\\ test.

EL

SEF1521

EF & EC-63 189



TROUBLE DIAGNOSES

Harness connector
for solenoid valve

SEF150MA

190

Diagnostic Procedure (Cont'd)

7.

When measuring ECM controlled componenis supply volt-
age with a circuii tester, separate one tester probe from the
other.

i the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted,
resuliing in damage to the ECM power transistor.

EF & EC-64



TROUBLE DIAGNOSES

Basic Inspection

BEFORE STARTING el
1. Check service records for any recent
repairs that may indicate a related

probfem, or the current need for WA
scheduled maintenance.

2. Open engine hood and check the fol-

SEF142| towing: =

e Harness connectors for proper con-
nections

® Vacuum hoses for splits, kinks, and LE
proper connections

@ Wiring for proper connections,
pinches, and cuts

Data link cannector
for CONSULT

FE
h 4
CONNECT CONSULT TO THE VEHICLE
Connect “CONSULT" 1o the data link G,
connector for CONSULT and select
"ENGINE" from the menu. {Refer to
AL page EF & EC-53.) AT

/@4
AT

r
@ DOES ENGINE START? No | Gotofd] .
\ y b ves BD

Y

A
4 )
SEF144] Y B
CHECK IGNITION TIMING. NG | Adjust ignition timing by
ﬂ Timing Warm up engine sufficiently and check " turning camshaft position
light ignition timing at idle using timing light. sSensor. RA
—_— {Refer to page EF & EC-35.)
— Ignition fiming: 15°+2° BTDC
_ BR
lOK _
(Go to & on next page.) )
SEF284G BE
A
EL
DX

EF & EC-65 191



TROUBLE DIAGNOSES

Non-turbocharger

BicnTimING apJ B[]

IGNITION TIMING FEEDBACK
CONTRCL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO. ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSCR.

I START i

SEF720M

Throttle position sensor

harness connector”
)

' SEF730M

Turbocharger
B ACY-AAC/Y AD) I

SET ENGINE SPEED AT THE
SPECIFIED VALUE UNDER
THE FOLLOWING CONDITICN

& ENG WARMED UP
e NO LOAD

[ START ]

SEF727TM

Turbocharger

3
2\‘\“"':,?

- o+,
1 -5
S )H
0" 6

SEF728M

Basic Inspection (Cont’d)
®

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
Non-turbocharger
1. Select “IGN TIMING ADJ” in
"WORK SUPPORT’ mode.
2. When touching "START",
does engine speed fall to;
M/T: 650+ 50 rpm
AJ/T: 7204+ 50 rpm
[in N position]?
OR

No

Y

When disconnecting throttle
position sensor harness
connector, does engine speed
fall to;
M/T; 650+ 50 rpm
AT 720 L 50 rpm

[in "N position]?

OR

Turbocharger

1. Select "IACVY-AAC/V ADJ" in
“WORK SUPPCRT" mode.

2. When touching “START",
does engine speed fall to;
M/T: 65050 rpm
A/T: 700£50 rpm

[in "N position]?
OR

When disconnecting IAGV-AAC
valve harness connector, dees
engine speed fall to;
M/T: 650+ 50 rpm
A/T: 700150 rpm

[in ""N"" position]?

192

l Yes

(Go to on next page.)

EF & EC-66

Adjust engine speed by
turning idle adjusting
sCrew.




TROUBLE DIAGNOSES

M THRTL POS SEN ADJ B[]

* ¥ % kADJ MONITOR % % % ¥

Basic Inspection (Cont’d)

2 l

THRTL POS SEN 046V
= == MONITOR = = =
CMPS-RPM (POS)  800rpm
CLOSED TH/POS  ON
SEFB41N
E = CONNECT
HS.
2 @
D _—
SEF148(
#MONITOR % NC FAIL []
START SIGNAL OFF
CLOSED TH/FOS  ON
AIR COND SIG OFF
NEUT POS! SW ON
[ RECORD ]
SEF248M

A/C

SEF1501

CHECK THROTTLE POSITION SENSOR NG, 1. Adjust output voltage
iDLE POSITION. by rotating throttle
1. Perform “THRTL POS SEN. position sensor body.
ADJ." in "WORK SUPPORT” 2. Disconnect throttle
mode. position sensor har-
2. Check that oulput voltage of ness connector for a
throttle position sensor is 0.4 few seconds and then
1o 0.5V. {Throttle valve fully reconnect it.
closes.} and “"CLOSED 3. Confirm that “CLOSED
TH/POS™ stays “'ON’". TH/POS™ stays "ON"'.
OR
@ Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
0.4 to 0.5V. {Throttle valve fully
closed.)
OK
Y
NG

CHECK SWITCH INPUT SIGNAL.
Select the following switches in
"DATA MONITCR" mode,

a) Start signal,
b) idle position,
¢) Air conditioner signal,

d) Neutral position (Parking)
switch, .
and check the switches’
ON-OFF operation.

OR

®

Remove ECM from front floar
panel and check the above
switches' ON-OFF operation
using voltmeter at each ECM

terminal.
Switch Condition Voltage (V)
Start IGN ON — 0 — Battery
signal IGN START voltage
Idte position — —
NE/(?ZFN_F Battery volt-
A/C signal (Engine run- age
o ~05-07
ning}
.| Shitt lever is
Neut:iaolnposr “N or P
(Parking) pOSItIOI:Il ~+ 0—80-90
switch Except "N
and "P"
v OK

(Go to © on next page.)

EF & EC-67

Y

Repair or replace the

malfunctioning switch or

its circuit.

WA

EM

GL

MT

AT

S5

2

193



TROUBLE DIAGNOSES

B SELF-DIAG RESULTSE [ ]

FAILURE DETECTED TME
ENGINE TEMP SENSOR 0

Basic Inspection (Cont’d)

©

|

l

ERASE ||

PRINT |

READ SELF-DIAGNOSTIC RESULTS.

1. Perform "'SELF-DIAG
RESULTS" mode.
2. Read out self-diagnostic
results.
3. Is a failure detected?
OR

Yes
»

SEF1511

N\

®

1. Set "'Self-diagnostic results
mode'’ in Diagnostic Test
Mode II. (Refer to page EF &
EC-49)

2. Count the number of RED LED
flashes and read out the diag-
nostic trouble codes.

3. Are the diagnostic trouble
codes being output?

SEF152I

194

No
y

INSPECTION END

EF & EC-68

Go to the relevant
inspectlion procedure.




TROUBLE DIAGNOSES

Diagnostic Procedure 1 — High Idling after

Warm-up

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

Yes
B

No

4

L

Check IACV-air regulator
and circuit.

SEF021K
5] B ACTIVE TEST B[]
SELF-LEARN 100%

CONTROL R100%
===MONTOR ===
CMPS-RPM [POS)  750mm
COCLAN TEMP/S  179°F
02 SEN 0.90v
02 SEN-R m 004V

[ CLEAR J
SEF542N
RisCONNECT
Heated oxygen ?l 4
sensor ij: 2‘\“ 'l'
i ~\ :
1= \ Y_S
o0 . - <
kﬂ 0" 6
SEF468M

SEF376i

CHECK INTAKE AIR LEAK.

. Select “SELF-LEARNING
CONT” in "ACTIVE TEST"”
mode.

2. Clear the self-learning control
coefficient by touching
“CLEAR".

3. Does ihe engine speed drop?

OR

Yes

Y

. Disconnect heated oxygen

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

No

r

Discover air (eak location
and repair.

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

2. Confirm that throttle valve both fully
opens and fully clioses.

NG

OK

r

INSPECTION END

EF & EC-69

Repair throttie linkage or
sticking of throttle valve.

Gl

il A

i

LG

EF &
EC

FE

cL

W7

=

AT

2r)

HA&

EL

i[D2A

195



TROUBLE DIAGNOSES

DISCONNECT

€

A/

71N

SEF3IOTG

Diagnostic Procedure 2 -— Hunting

MONITO
CMPS-RPM (POS)
MAS AIR/FL SE
IACV-AAC/

WactveTesT B [
% % % POWER BALANCE * ¥ %

850rpm
113V
27%

by —

Bz (=]

TEST
START

[s e JE ]

SEFG43N

Disconnect

T

SEF3771

1]
CHECK HEATED OXYGEN SENSORS. Yes | Check heated oxygen
When disconnecting heated oxygen sensor{s). (See page EF
sensor harness connectors, is the hunt- & EC-128))
ing fixed?
No
r
PERFORM POWER BALANCE TEST. No .| Goto |4
1. Perform "POWER BALANCE" |
in “ACTIVE TEST" mode.
2. Is there any cylinder which
does not preduce a momen-
tary engine speed drop?
OR
When disconnecting each igni-
tion coil harness connector one
at a time, is there any cylinder
which does not produce a
momentary engine speed drop?
Yes
h
CHECK SPARK PLUGS. NG_‘ Repair or replace spark

Remove the spark plugs and check for

SEF1561

196

fouling, etc.
lOK

(Go to @& on next page.)

EF & EC-70

plug(s).




TROUBLE DIAGNOSES

Left side

[
JI PCV valve ,_,-J/

w |
__ Fuel filter ﬁ

SEF864N

B

Diagnostic Procedure 2 — Hunting (Cont’d)

®

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

engine speed rise?

Yes‘ Discover air leak location

No

and repair.

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

y

OK

y

INSPECTICN END

SECH47A

EF & EC-71

Repair or replace.

W

| DX

197



TROUBLE DIAGNOSES

SECBE4TA

BAcriveTesT @ [

% ¥ ¥ POWER BALANCE % % %
= —= = MONITOR == = =
CMPS-RPM (PCS)  8BCrpm
MAS AIR/FL SE 1.13V
IACV-AACHY 27%

B
ERER

I START

SEFG43N,

Harness

connecter
Injector

SEF1581

A

SEF159t

Diagnostic Procedure 3 — Unstable Idle

CHECK EGR VALVE.
Check EGR valve for sticking.

NG

OK

¥

4

Repair or replace.

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANGCE”
in “"ACTIVE TEST" mode.

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

OR

No

When disconnecting each injec-
tor harness connector gne at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

Yes

k

Goto [ .

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

El
y

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

2. Connect a known good spark plug to
the ignition cotl assembly.

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

4. Check for spark.

NG

SEF1551

198

lOK

(Go to @ on next page.)

EF & EC-72

Check ignition coil,
power transistor unit and
their circuits. {See page
EF & EC-121))




TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstabie Idle (Cont’d)

5
(5] ®
NG ; &l
CHECK SPARK PLUGS. .| Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, ete. [
OK
seFisel| [ EM
¥
NG e
[53 B FUEL PRES RELEASE B CHECK FUEL PRESSURE. .| Check fuel pump and cir
1. Perform "FUEL PRESSURE cuit. LE
FUEL PUMP WILL STOP BY RELEASE" in "WORK
ioLpTING START DURING SUPPORT"" mode in order to
CRANK A FEW TIMES release fuel pressure to zero.
AFTER ENGINE STALL. 2. Insiall fuel pressure gauge
and check fuel pressure,
Al idle approx. 255 kPa [F=
START J (2.6 kgicm?, 37 psl)
OR
@ 1. Release fuel pressure 1o zero. GL
(Refer to page EF & EC-188.)
2. Install fuel pressure gauge
and check fuel pressure. T
lOK
AT
{Gg to on next page.) -
2D
SEF204. )
RA&
B
8T
AF
A,
EL
(2

EF & EC-73 199



TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable Idle (Cont’d)

M ACTVETEST I [
IACV-FICD sowv OFF
= == = MONITOR = = ==
CMPS-RPM (POS)  762rpm
EE)C?SL?S TT:/"")‘S’SS et CHECK HEATED OXYGEN SENSOR. NG } Replace heated oxygen
AIR COND SIG OFF 1. See ‘.'M/H',FfC‘I:\/INT (rEght. an'(':l sensor(s}).
TACV-AACHY 18% left sides)"” in ‘‘Data monitor
mode.
| ON || onvorFr | 2. Maintaining engine at 2,000
SEF644N rpm under no-load (engine is

warmed up sufficiently.),
check that the monitor fluctu-
ates between "LEAN" and
“RIGH" more than § times
during 10 seconds.
RIFH—>LEAN—»HI§H- >

1 time 2 times
L_EANARICH .......

OR

. Set “Heated oxygen sensor

monitor” in Diagnostic Test

SEF1521 Mode Il. (See page EF &
EC-52.)

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

secends,
OK
B A A
GHECK FOR INTAKE AIR LEAK. Yes | niscover air leak location
When pinching blow-by hose (lowering 7| and repair.

the blow-by air supply}, does the
engine speed rise?
lNo

(Go to @ on next page.)

-
.. Fuel filter /’ﬁf
SEFE64N

200 EF & EC-74



TROUBLE DIAGNOSES

IE Non-turbocharger
B IGN TIMING ADJ B D

= — CONCITION SETTING — —

1GN/T FEEDBACK HOLD

= == MONITOR = = —
CMPS«RPM(REF) 720rpm

IGN TIMING 1587TDC

CLOSED TH/POS CN

SEF645N
<\

Throttle position sensor
harness connector”

vas

SEF732M
E Turbocharger
M IACV-AAC/Y ADJ I [:]
* k¥ ADJ MONITOR * % %
CMPS<RPM [POS)  712rpm
— — CONDITION SETTING — —
IACY-AACHY FIXED
== =MONITOR ===
COOLAN TEMP/S  177°F
CLOSED TH/PQS ON
AIR COND 851G QFF
SEF846N
E’ Turbocharger

SEF734M

COMPRESSION
PRESSURE

SEF309G

Diagnostic P@rocedure 3 — Unstable Idie (Cont’d)

| l

CHECK IDLE ADJ. SCREW CLOGGING.
Non-turbocharger
1. Perform “IGN TIMING ADJ”
in "WORK SUPPORT'' mode.
2. Can you set engine speed as
follows by turning idle adjust-
ing screw?
M/T: 650£50 rpm
AT 72050 rpm
itn “N" position]
OR

No

[
™

Check for 1AS clogging

1. Disconnect throttle position
sensor harness connector.

2. Can you set engine speed as
follows by turning idte speed
adjusting screw?

M/T: 65050 rpm
A/T: 720+ 50 rpm

[in "N'" position]
O

Turbocharger

1. Perform "“IACV-AAC/V ADJ" in
"WORK SUPPORT' mode.

2. Can you set engine speed as
follows by turning idle adjust-
ing screw?

M/T: 650£ 50 rpm
AJT: 700450 rpm
[in “N" position]
OR

1. Disconnect IACV-AAC valve
harness connector.
~ 2. Can you set engine speed as
follows by turning idle adjust-
ing screw?
M/T: 650+50 rpm
A/T: 700+ 50 rpm
[in “'N"* position}

Yes

[10) ,

or threttle valve clogging.

[l 4

LG

CHECK COMPRESSION PRESSURE.
¢ Check compression pressure.
Standard: kPa (kg/cm?, psi)/300 rpm
1,285 (13.1, 186)
Minimum: kPa (kg/fcm’, psi}/300 rpm
981 (10.0, 142)
Difference between each cylinder:
kPa (kg/cm?®, psi}/300 rpm
98 (1.0, 14)

NG EA

Check pistons, piston

Y

lOK

rings, valves, valve seals
and cylinder head gas-

kets. &

=) i
I

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

NG .
Repair or replace.

connector.
lOK

Reconnect ECM harness connector and
retest.

lTroubIe is not fixed.

TRY A KNOWN GOOD ECM".

lOK

INSPECTION END

EL

1B

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

EF & EC-75

201



TROUBLE DIAGNOSES

(7] Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold
1]
CHECK BATTERY AND STARTER. NG | Repair or replace.
Check battery and starter condition. "
(Refer lo EL section.)
OK
SEF380f]
Y
CHECK FUEL PRESSURE. Ne ' Check fuel pump and cir-
1. Pinch fuel feed hose with fingers. | cuit. (See page EF &
2. When cranking the engine, is there EC-152.}
any pressure on the iuel feed hose?
Yes
4
CHECK IACV-AIR REGULATOR AND Yes | check IACV-AAC valve,
IACV-AAC VALVE. "] 1AGV-air regulator and
seF3sll | When pressing acceleralor pedal fully, circuits. (See pages EF &
can you start the engine? EC-155 - 158.)
No
ﬂ )
CHECK INJECTOR. No | Check injector(s) and cir-
1. Remove camshaft position sensor i cutt(s).
from engine, (Harness connector
should remain connected.)
2. Turn ignition switch ON. (Do not start
engine.)
SEF382) | 3. When rotating camshaft position sen-
sor shaft, does each injector make
an operating sound?
Yes
A
NG

SEF150)

SEF155!

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

Y

202

lOK

(Go to &) on next page.)

EF & EC-76

Check ignition coil,
power transistor unit and
their circuits. {(See page
EF & EC-121))




TROUBLE DIAGNOSES

(6]

SEF1561

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

(Cont’d) @®

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

NG

CK

h 4

.| Repair or replace spark

plug(s).

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

NG

oK

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

¥

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-108.

NG

Y

OK

r

TRY A KNOWN GOOD ECM”.

h 4

INSPECTION END

Repair or replace.

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

EF & EC-77

D)

A

==
rs

[
2

T

AT

0

DX
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TROUBLE DIAGNOSES

SEF3511

N)]

@l ACTIVE TEST B [ ]

PRVR CONT soL/v QFF
= = = MONITOR = = =

CMPS-RPM {POS)  750rpm
COOLAN TEMP/S 179°F
02 SEN Q.gz2v

02 SEN-R 0.83v
INJ PULSE 2 Bmsec
IACV-AACN 16%

ON_|[oworr | IS

SEFE4TN

SEF1591

SEF155!

204

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

CHECK FUEL PRESSLRE.

1. Pinch fuel feed hose with fingers.

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

No

. | Check fuel pump and cir-

cuit. (See page EF &
EC-152.)

Yes
y
CHECK FUEL VAPOR. Yes_‘ Check fuel properties.
1. Select “PRVR CONT SOL -
VALVE" in "ACTIVE TEST”'
mode.
2. After touching “ON’", can you
start the engine?
OR
@ 1. Disconnect fuel pressure reg-
ulator vacuum hose and plug
hose.
2. Can you start engine?
Ne
A4
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?
Yes
m Y
NG

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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.
l OK

{Go to @) on next page.)

EF & EC-78

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-121))




TROUBLE DIAGNOSES

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

CHECK ECM HARNESS CONNECTOR.  |NG | Repair or reptace. @l
Check the ECM pin terminais for dam-
age or poor connection of ECM harness

Y

connector. R
OK
4 EW]
Reconnect ECM harness connector and
retest.
, , e
Trouble is not fixed.
A
CHECK ECM POWER SUPPLY AND NG | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-108.

OK
L A

TRY A KNOWN GOOD ECM™. ol

¥ e
T
INSPECTION END

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

EF & EC-79 205



TROUBLE DIAGNOSES

SEF3801|

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

CHECK BATTERY AND STARTER.
Check battery and starter operation.
{Refer to EL section.)

NG

hd

OK

Y

Repair or repiace.

SEF3as1l

SEF3821

SEF1591

Ignition coit

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

'

Check fuel pump and cir-
cuit. {See page EF &
EC-152.)

CHECK INJECTOR FOR LEAKAGE.
When pressing accelerator pedaf fully,
can you start the engine?

Yes

Y

No

Check injector(s) for
leakage.

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 camsbhatft position sen-
sor shaft, does each injector make
an operating sound?

No

hd

Yes

)4

Check injectors and cir-
cuits.

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

NG

Y

SEF1551

206

4, Check for spark.
lOK

{Go to ® on next page.)

EF & EC-80

Check ignition coil,
power fransistor unit and
circuits. (See page EF &
EC-121))




TROUBLE DIAGNOSES

(€]

SEF1561

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

(Cont’d)

®

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

NG‘ Repair or replace spark

SEC547A

OK

¥

plug(s).

CHECK EGR VALVE.
Check EGR valve for sticking.

NG Repair or replace.

CK

A4

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

NG_ Repair or replace.

OK

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

h 4

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-108.

.} Repair or replace.

OK

Y

TRY A KNOWN GOOD ECM*.

4

NG

CHECK TIMING BELT FOR PROPER
INSTALLATION.

NG | Replace timing belt.

OK

h 4

INSPECTION END

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

EF & EC-81
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TROUBLE DIAGNOSES

W ACTIVE TEST B [ ]

FRVR CONT soLv OFF
= = = MONITOR = = =

CMPS-RPM (POS)  750rpm
COOLAN TEMP/S  179°F
02 SEN ¢.92v

02 SEN-R 0.e3v
INJ PULSE 26msec
IACV-AACHV 16%

[ ON_Jowore | ICIT

Engine is Hot

Diagnostic Procedure 7 — Hesitation when the

Fuel pressure
regulator

Turbocharger model — ——"

Radiator cap

e ——

SEF666N

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Y

No

| ¥

\"‘. INSPECTION END

Engine is Cold
L1 ]

CHECK FUEL VAPOR. Yes | Gheck fuel properties.
1. Select “PRVR CONT SOL i
VALVE'" in "ACTIVE TEST"
mode.
2. After touching “ON", perform
SEFB47N cruise test.
3. Does the hesitation disap-
pear?
OR
@ 1. Disconnect fusl pressure reg-
ulater vacuum hose and plug
hose.
2. Perform cruise test.
3. Does the hesitation disap-
pear?
No
SEF384|
¥
Yes

Check purge and vacuum
lines.

Diagnostic Procedure 8 — Hesitation when the

CHECK SPARK PLUGS.
Remove spark plugs and check for

fouling, ete.
lOK

®

SEF 166!

208

EF & EC-82

NG

Repair or replace spark
plug(s).




TROUBLE DIAGNOSES

Diagnostic Procedure 8 — Hesitation when the
Engine is Cold (Cont’d)
®

)
Yes . . .
CHECK FOR INTAKE AIR LEAK. »; Discover air leak location P
When pinching blow-by hose {lowering and repair. @l
the blow-by air supply), does the
engine speed rise?
lND SIA
Disconnect and reconnect mass air flow
f sensor. Then retest. B
ft 7 e, WML Trouble is not fixed.
PCV vgl_ve_/M v Trouble is fixed. ~
PCV hose TRY A KNOWN GOOD MASS AIR FLOW »| Replace mass air flow L
—V’ SENSOR. Sensor.
i lTroubIe is not fixed.
ey o tn .
CHECK FOR INTAKE VALVE DEPOSITS.
If there are deposits on intake valves,
remove them. =T
INSPECTION END Gl
Diagnostic Procedure 9 — Hesitation under Ml
agu i
Normal Conditions
] NG 0
i
'_CHECK SPARK PLUGS. »| Repair or replace spark &
Remove spark plugs and check for plug(s).
fouling, etc.
OK PO
L4 Y
es
CHECK HEATED OXYGEN SENSOR, »| Replace heated oxygen =
BEF1561 1. See "M/R F/C MNT (right and sensor(s). r
2] @ left sides)'" in “DATA
2 MONITOR" mode.
W ACTIVE TEST B D 2. Maintaining engine at 2,000 BA
IACV-FI rpm under no-lcad (with e
CD SOV OFF engine warmed up
=== MONITOR == = = sufficiently.), check to make
CMPS.RPM (POS)  762rpm sure that the monitor fluctu- BE
COOLAN TEMP/S 177°F ﬁtes bﬁtween “LEAN"' and =
CLOSED TH/PCS ON dRI_CH 1Bnore lhgn 5 times
AR COND SIG OFfF uring 10 seconas. .
IACV-AACH 18% RICHLEAN—RICH— g
1 time 2 times
LEAN—RICH.......
[ ON_][ovorr | ST —— BF
SEFB4N 1. Set “"Heated oxygen sensor el
monitor’ in Diagnostic Test
Mcde Il. (See page EF &
EC-52) &
3 2. Maintaining engine at 2,000 )
' rpm under ne load, check that
7 RED LED on the ECM goes
ON and OFF more than 5 ]
times during 10 seconds.
5\ (6
T No
YL ST ' (5
{Go to &) on next page.) ’
SEF152}

EF & EC-83 209



TROUBLE DIAGNOSES

Turbocharger model —————

-

S

Diagnostic Procedure 9 — Hesitation under

Normal Conditions (Cont’d)
®

|

CHECK CANISTER PURGE. Yes

Y

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Lei;'t

Right side

s

sidef W J
r{F'c:\.f va_lve,_i/

PCV hose

w
- Fuel filter ﬁf
: SEFGB4N

210

No

4

Check purge and vacuum
lines.

CHECK FOR INTAKE AIR LEAK. Yes

\d

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

No

r

INSPECTION END

EF & EC-84

Discover air leak location
and repair.




TROUBLE DIAGNOSES

F FUEL
~
-

Ef

SEF3861

Diagnostic Procedure 10 — Engine Stalls when

Turning

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

NG

Fill fuel tank with fuel.

OK

F

Y

BMACTVETESTE [

% % % POWER BALANCE % % %
MONITOR
CMPS-RPM (POS)
MAS AIR/FL SE
IACV-AAC/HY

[N EN(EN
IEN R

850rpm
113V
27%

TEST
START

by

SEFB43N

Harness
connect

Injector

/)

SEF15QI

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

No

Golo.

OR
When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

®

Yes

Y

CHECK INJECTOR.

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

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

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

No

Check injector(s) and cir-

Yes

Y

cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

NG

Check ignition coil,

Y

SEF155l

lOK

{Go to &) on next page.)

EF & EC-85

power transistor unit and
circuits. (See page EF &
EC-121)

LC

IFIE

M

I@:\T

211



TROUBLE DIAGNOSES

Diagnostic Procedure 10 — Engine Stalls when
Turning (Cont’d)

B FUEL PRES RELEASE B
iy
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES
AFTER ENGINE STALL. NG
CHECK FUEL PRESSURE. .| Check fuel pressure reg-
1. Perform “FUEL PRESSURE ulator diaphragm.
RELEASE" in “WORK
START ] SUPPORT" mode In order to

release fuel pressure to zero.
2. Install fuel pressure gauge
and check fuel pressure.
Al idle approx. 255 kPa
(2.6 kg/cm?, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kg/cm?,
44 psi)
OR
@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-188.)
2. Install fuel pressure gauge
and check fuel pressure.

SEF204J

OK

4

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

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

OK

h 4

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

¥

CHECK ECM POWER SUPPLY AND NG; Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-108.

OK
h 4
TRY A KNOWN GOOD ECM*.

h 4
INSPECTION END

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

212 EF & EC-86



TROUBLE DIAGNOSES

=

BACTIVETESTE [
PRVR CONT 50LV OFF
= == MONITOR = = =

CMPS.RPM {POS]  750rpm
COOLAN TEMP/S  179°F
02 SEN 0.82v
02 SEN-R 093V
INJ PULSE 2.6msec
IACV-AACN 15%

[ ON_][onsoFr ]
m SEFB48N

Fuel pressure
regulator

SEF384I

BacTveTEsT B [

%* ¥ ¥ POWER BALANCE * % ¥
== = = MONITOR = = =—
CMPS-RPM (PCS)  850rpm
MAS AIR/FL SE 113V
IACV-AACY 27%

"
' [ENEN KR

[s Jie ]l I L=

TEST

SEFG43N

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot
(1]

CHECK FUEL. VAPOR.

1. Select "PRYR CONT SOL

VALVE' in “ACTIVE TEST"

maode.

2. Atter touching “ON"", perform
cruise test.

3. Does the engine stall disap-
pear?

OR

Yes | Check fuel properties.

Y

. Disconnect fuel pressure reg-
ulator vacuum hose and plug
hose.

2. Perform cruise test.

3. Does the engine siall disap-

pear?

No

Y

PERFORM POWER BALANCE TEST.
1. Perform “"POWER BALANCE"
in “"ACTIVE TEST"' mode.

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

OR

Noh Goto { .

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not preduce a momentary
engine speed drop?

Yes

CHECK INJECTOR.

1. Remove camshaft position sensar
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 | Gheck injectorts) and cir-

SEF1591

lYes

{Go to & on next page.)

EF & EC-87

cuit(s).

Gl

YA

ER
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TROUBLE DIAGNOSES

lgnition coil

SEF155!

Diagnostic Procedure 11 — Engine Stalis when

the Engine is Hot (Cont’d)
®

2 l

CHECK IGNITION SPARK.

NG

1. Disconnect ignition coil assembly
from collector.

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

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

4. Check for spark.

B FUFL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

START

]

SEF204J

214

OK

v

Y

Check ignition coil,
power transistor unit and
their circuits. (See page
EF & EC-121)

CHECK FUEL PRESSURE.

NG

hd

1. Perform “FUEL PRESSURE
RELEASE" in “"WORK
SUPPORT"” mode in crder to
release fuel pressure to zero.

2. Install fuel pressure gauge
and check fuel pressure.
At idle approx. 255 kPa
{2.6 kgfcm?, 37 psi)
The moment throtite valve is
tully open:
approx. 304 kPa (3.1 kg/cm?,
44 psi)

CR
"i"" 1. Release fuel pressure to zero.
(Refer to page EF & EC-188.)
2. Install fuel pressure gauge
and check fuel pressure.

OK

L4

Check fuel pressure reg-
ulator diaphragm.

CHECK ECM HARNESS CONNECTOR.

NG

Y

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

OK

y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

¥

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to page EF & EC-108.

OK
r

TRY A KNOWN GOOD ECM*.

Y

Repair or replace.

CHECK TIMING BELT FCR PROPER

NG

INSTALLATION.

CK

¥

INSPECTION END

Replace timing belt.

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

EF & EC-88




TROUBLE DIAGNOSES

SEF382)

BmacTveTesT B[]

* % X POWER BALANCE * % %
MONITOR
CMPS.RPM (POS)
MAS AIR/FL SE

850rpm
1.13Y
27%

|ACV-AAC/N
n

[L“j_”i] TEST

s le L JEE™T

SEF643N

Harness

COI"IHEC!OT/

SEF1581

lgnition coil

SEF155I

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold

i

CHECK IACV-AIR REGULATOR AND NG | Check IACV-AAC valve, ”

IACV-AAC VALVE. "1 1ACV-air regulator and

When the engine is cold, can you start’ circuits. (See pages EF & RAA

the engine when pressing acceierator EC-155 - 158)

pedal fully?

5% Bl
4 L
PERFORM POWER BALANCE TEST. NG; Goto @ .
1. Perform “"PCWER BALANCE" "
in “ACTIVE TEST" mode.
2. Is there any cylinder which
does not produce a momen-
tary engine speed drop? FlE
OR
@ When disconnecting each injec-
tor harness connector one at a GL
time, is there any cylindsr which
does not produce a momentary
engine speed drop? BT
oK
AT
¥

CHECK INJECTOR. NG | Gheck injector(s) and cir-

1. Remove camshaft position sensor " cuil(s}). PO
from engine. (Harness connector
should remain connected.) -

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

3. When rotating camshaft position sen- 5
sor shaft, does each injector make P
an operating sound?

OK 3R
4]
h 4 =

CHECK IGNITION SPARK. NG | Check ignition coil, ST

1. Disconnect ignition coil assembly i power transistor unit and
from collector. circuits. (See page EF & BE

2. Connect a known good spark plug to EC-121} =
the ignition coil assembly.

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

4. Check for spark.

'lOK BL
{(Go to ® on nex| page.)
M3
EF & EC-89 215



TROUBLE DIAGNOSES

SEF1561

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES
AFTER ENGINE STALL.

START |

$

SEF204.4

216

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

®
CHECK SPARK PLUGS. NG_‘ Repair or replace spark
Remove the spark plugs and check for - plugis).
fouling, etc.
QK
a8 '
CHECK FUEL PRESSURE. NG-& Check fuel pressure reg-
1. Perform “"FUEL PRESSURE | ulator diaphragm.
RELEASE" in "WORK
SUPPORT" mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge
and check fuel pressure.
At idle approx. 255 kPa
{2.6 kg/cm®, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kgfem?®,
44 psi)
OR
“‘ﬁ'. 1. Release fuel pressure to zero.
A= (Refer to page EF & EC-188))
2. Install fuel pressure gauge
and check fuel pressure.
OK
L 4
CHECK ECM HARNESS CONNECTOR. | NG | Repair or replace.
Check the ECM pin terminals for dam- "
age or poor connection of ECM harness
connector.
OK
L J
Reconnect ECM harness connector and
retest.
Trouble is not fixed.
v
NG

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-108.

OK
h 4

TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

Repair or replace.

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

EF & EC-90




TROUBLE DIAGNOSES

(1] Diagnostic Procedure 13 — Engine Stalls when
W acv-Aach sYSTEME [] Stepping on the Accelerator Momentarily
LET ENGINE IDLE
THEN 1]
TOUCH START @[
(A/C SW-LIGHT SW OFF) CHECK OVERALL FUNCTION. No | Check IACV-AAC valve
1. Start engine and warm it up suffi- | and circuit. (See page EF
ciently. & EC-158.) R A
2. Check idle speed.
[_n~exr || START | AIT: 77050 rpm (Non-lurbo-
SEF240M charger) EM
i_ 750+ 50 rpm (Turbo-
BACTIVETEST B [} charger)
[in “N” position] LG
IACV-AAC/VY OPENING 50% M/T: 700 -+ 50 rpm
— — — MONITOR = = = 3. Perform “IACV-AAC/V
CMPS-RPM{POS)  85Crpm SYSTEM'' in “FUNCTION
MAS AIR/FL. SE 1.24v TEST” mode with CONSULT.
COOLAN TEMP/S 179°F OR
1. Select "IAGV-AAC/V FE
OPENING’ in "ACTIVE TEST"
IOU][ UD JFDWN “OdJ mode.
SEFB49N 2. When touching "'Qu’* and GL
“Qd’’, does the engine speed
change according to the per- 0
3 cent of JACV-AAC valve open- T
2 \||lu,’4 ing?
N e '
~ »5
Vames | R AT
o* 6 When disconnecling IACV-AAC
valve harness connector, does
i ?
~ the engine speed drop? o0
Yes
SEF 145l v Fa,
No
- PERFORM POWER BALANCE TEST. > Go to .
W AcTive TesT B[] 1. Perform “POWER BALANCE” 2
F I M-
% % % POWER BALANCE * % % in "ACTIVE TEST" mode.
— — — MONITOR = = =— 2. Is there any cylinder which
CMPS-RPM (POS)  850rpm does not produce a momen- BE
MAS AIR/FL SE 1.13v tary engine speed drop?
IACV-AAC/ 27% OR
ﬂl—ﬂ-__—‘ @ When disconnecting each injec- &7
| 2 | 3 I 4 TEST tor harness connector one at a
| 5 ” 6 [ “ ‘ START time, is there any cylinder which
SEFB43N does not produce a momentary =R
engine speed drop?
Yes
HA
Harness {Go to ® on next page.)
connector
Injectar EL
% oy
SEF1581

EF & EC-91 217



TROUBLE DIAGNOSES

Diagnostic Procedure 13 — Engine Stalls when
Stepping on the Accelerator Momentarily
(Cont’d)

@™
El
CHECK INJECTOR. No | Check injector(s) and
1. Remove camshaft position sensor | their circuit(s).

from engine. (Harness connector
shoufd 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?

SEF159t

Yes
4] !
CHECK IGNITION SPARK. NG | Check ignition coil,
SEF155] 1. Disconnect ignition coil assembly power trangistor unit and
from cotlector. their circuits. (See page
5 2. Connect a known good spark plug to EF & EC-121.
= B FUEL PRES RELEASE B S wn g park piug :
the ignition coil assembly.
FUEL PUMP WILL STOP BY 3. Place end of spark plug against a
;FDOLLéCHING START DURING suitable ground and crank engine.
CRANK A FEW TIMES 4. Check for spark.
AFTER ENGINE STALL.
OK
¥
TART
S | CHECK FUEL PRESSURE. NG | Chack fuel pressure reg-

RELEASE" in "WORK
SUPPORT" mode in order to
- release fuel pressure {o zero.
2. Install fuel pressure gauge
and check fuel pressure.
At idle approx. 255 kPa
o (2.6 kgfem?, 37 psi)
The moment throlile valve is
fully open:
approx. 304 kPa (3.1 kg/cm?,
44 psi)
SEF2044 OR
@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-188.)
2. Install fuel pressure gauge
and check fuel pressure.

lox

{Go to on next page.}

' 1. Perform “"FUEL PRESSURE "] wator diaphragm.

218 EF & EC-92



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
cennector,

OK

Y

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

r

CHECK ECM POWER SUPPLY AND NG | Repair or replace.

GROUND CIRCUIT.
Refer to page EF & EC-108.

OK
A J

TRY A KNOWN GOOD ECM*

¥
INSPECTION END

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

EF & EC-93
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TROUBLE DIAGNOSES

B IACV-AAC/Y SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
[AJC SWHLIGHT SW OFF)

Il =

I START |

[ NEXT

SEF474M

Diagnostic Procedure 14 — Engine Stalls after

Decelerating

BACTVETEST R[]

IACV-AAC/V OPENING 50%

=== MONITOR ===
CMPS.-RPM(POS)  8BEOrpm
MAS AIR/FL SE 1.24v
COOLAN TEMP/S 179°F

Qu[_Ue ][DWN]iQd|

SEFG49N

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-
ciently.
2. Check idle speed.
AIT: 770 + 50 rpm (Non-turbocharger)
750--50 rpm (Turbocharger)
fin “N” position]

No

SEF146!

TEST” mode with CONSULT.
2. When touching “Qu'" and

MIT: 700+ 50 rpm
3. Perform “IACV-AAC/V
OR

Select "IACV-AAC/V

OPENING" in “ACTIVE TEST"”

"Qd'’, does the engine speed
change according to the per-
cent of IACV-AAC valve open-

SYSTEM” in “FUNCTION
'

mode.

ing?

OR

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

220

lYes

{Go tlo ® on next page.)

EF & EC-94

. | Check IACV-AAC vaive

and circuit. (See page EF
& EC-158.)




TROUBLE DIAGNOSES

Non-turbocharger

W IGN TIMING ADJ Bl [
. — CONDITION SETTING — —
IGN/T FEEDBACK HOLD

= = = MONITOR = = =
CMPS.RPM(REF)  720rpm -
IGN TIMING 15BTDC
CLOSED TH/POS  ON

SEF845N

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
®

Throttle position senscr
harness connectar”

f

SEF732M
Furbocharger
| ACV-AACKNY ADJ I D
* k % ADJ MONITOR * % ¥
CMPSRPM {POS}  712rpm
- — CONDITION SETTING — —
IACV-AAC/HY FIXED
= = = MONITOR = =+
COOLAN TEMP/S  177°F
CLOSED TH/POS ON
AR COND SIG GFF
SEF646N
Turbocharger

SEF734M

CHECK IDLE ADJ. SCREW CLOGGING.
Non-turbocharger
1. Perform “IGN TIMING ADJ"
in "WORK SUPPORT' mode.
2. Can you set engine speed as
follows by turning idle adjust-
ing screw?
M/T: 650+50 rpm
AfT: 720+ 50 rpm
{in "N position]
OR

No

.i%l‘ 1. Disconnect throttle position

(o sensor harness connector.

2. Can you set engine speed as
follows by turning tdle speed
adjusting screw?

M/T: 650+ 50 rpm
A/T: 720450 rpm
fin “N" position]
OR

Turbocharger
1. Perform “'JACV-AAC/V ADJ” in

"WORK SUPPORT” mode.

2. Can you set engine speed as
follows by turning idle adjust-
ing screw?

M/T: 650250 rpm
A/T: 700£50 rpm
[in N position]
OR

. Disconnect (ACV-AAC valve

harness conneclor.
2. Can you set engine speed as
follows by turning idle adjust-
ing screw?
M/T: 650350 rpm
A/T: 700+ 50 rpm

[in “N" position]

l Yes

(Go to (B} on next page.)

EF & EC-95

Check for IAS clogging

or throttle body clogging.

[DX
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TROUBLE DIAGNOSES

BAcTvETESTE [

* ¥ ¥ POWER BALANCE % * ¥
MONITGR

Injector

CMPS-RPM (POS) 8B0rpm
MAS AIR/FL SE 1.13V
VACV-AACHY 27%
m
A
20 ) s
(e el JL ™%
SEFS643N
Harness
connect

Y

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)

®

PERFORM POWER BALANCE TEST.

1. Perform “POWER BALANCE"’

in “ACTIVE TEST" mode.

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

OR

Ne

When disconnecting each injec-
tor harness connector one at a
time, is there any cylinder which
does not produce a momentary
engine speed drop?

Yes

Y

Gotoﬂ.

SEF158]

lgnition coil

SEF1551

CHECK INJECTOR.

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

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

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

No

Yes

A

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

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
fram collector.

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

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

NG

222

4. Check for spark.
lOK

{Go lo © on next page.)

EF & EC-96

¥

Check ignition coil,
power transistor unit and
circuits. (See page EF &
EC-121.)




TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after
(6] Decelerating {Cont’d)

M FUEL PRES RELEASE B ©
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE. E
CRANK A FEW TIMES Gl
AFTER ENGINE STALL CHECK FUEL PRESSURE. NG_‘ Check {uel pressure reg-
@ 1. Perform “'FUEL PRESSURE | ulator diaphragm.
RELEASE'" in "WORK A
START ) SUPPORT” mode in order to
release fuel pressure to zero.
2. Install fuel pressure gauge ER

and check fuel pressure.
Al idle approx. 255 kPa

Pl
(2.6 kglcm?, 37 psi) LC
The moment throttle valve is
fully apen:
approx. 304 kPa (3.1 kg/cm?,
44 psi)
OR

@ 1. Release fuel pressure to zero,
{Refer to page EF & EC-188.)

2. Install fuel pressure gauge ZL

SEF204 and check fuel pressure.
' oK
#MONITOR #NO FAIL {_] T
CMPS-RPM (POS) 2087rpm '
M/R F/C MNT LEAN CHECK HEATED OXYGEN SENSOR. NG | Reptace heated oxygen
M/R F/C MNT-R  RICH 1. See “M/R F/C MNT (right and "| sensor(s). AT
left sides)” in "DATA
MONITOR" mode. .
2. Maintaining engine at 2,000 ]
rpm under no-load (with
I RECORD I engine warmed up _
SEF652N sufficiently.), check fo make e
sure that the monitor fluctu-
ates between "LEAN" and A
"RICH"” more than 5 times i
4 N during 10 seconds,
RIICH—»LEAN —>RIICI2H—> R
1 time 2 times
"‘% @ LEAN —RICH.......
A =

YL o a7
- @ 1. Set "Heated oxygen sensor

monitor” in Diagnostic Test

Mode [l. {See page EF & BE
SEF152) EC-52.)
2. Maintaining engine at 2,000
rpm under no lcad, check that HA

RED LED on the ECM goes
ON and OFF more than 5
times during 10 seconds. EL

lor(

(Go to (D on next page.) [

[iam)
52

=7

EF & EC-97 223
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224

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont’d)
@

l

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

NG

A4

OK

¥

Reconnect ECM harness connector and
retest.

Trouble is not fixed.

4

Repair or replace.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-108.

NG

Y

0K
¥

TRY A KNOWN GOOD ECM".

Y

INSPECTION END

Repair or replace.

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

EF & EC-98




TROUBLE DIAGNOSES

BACTVETEST B[] Dlagnostlf: Procedun_'e. 15 — Engine Stalls when
Accelerating or Cruising
* ¥ % POWER BALANCE * % ¥
= == MCHNITOR = = = i
CMPS-RPM {PCS) 8B0rpm
MAS AIR/FL SE 1.13v No &l
IACV-AAC/ 27% PERFORM POWER BALANCE TEST. .| Goto 41
1 =, 1. Perform "POWER BALANCE™
= )|~ in “ACTIVE TEST” mode. WA
|—“—”—, Q%ELT 2. Is there any cylinder which
[ 5 Jl 6 ” ” l does not produce a momen-
SEF643N tary engine speed drop? ERA
OR
rn .“iﬁ-". When disconnecting each injec-
<=~ tor harness connector one at a LG
Harness time, is there any cylinder which
connector does not produce a momentary
Injector engine speed drop?
Yes
Qi g FE
¥ B '

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

SEF158I| 1 1. Remove camshalft position sensor 1 cuit(s). €L
from engine. (Harness connector
should remain connected.)

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

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

Yes PO
4
BT
SEF159| | CHECK IGNITION SPARK. NG | Check ignition coil, A

1. Disconnect ignition coil assembly ! power transistor unit and
from collector. circuits. (See page EF & o

2. Connect a known good spark plug to EC-121.) .
the ignition coil assembiy.

3. Place end of spark plug against a =

i : BR
suitable ground and crank engine.

4. Check for spark.

lOK 8
{Go to (®) on next page.)
SEF155I 8F
olfi
EL
DX

EF & EC-99 225



TROUBLE DIAGNOSES

@ FUEL PRES RELEASE B

FUEL PUMP WILL STCOP BY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES
AFTER ENGINE STALL.

[ START

SEF204J

Right side

ight side N S—

s

R
"PCV vglve,,/'—/

N\
é CV hose

P
V
[N

- Fuel filter

SEFS64N

226

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

®

. l

CHECK FUEL PRESSURE.

NG

1. Perform “'FUEL PRESSURE

RELEASE" in "WORK

SUPPORT"” mode in order to

release fuel pressure to zero.
2. install fuel pressure gauge

and check fuel pressure.

Al idle approx. 255 kPa

(2.6 kg/cm?, 37 psi)

The moment throftle valve is

fully open:

approx. 304 kPa (3.1 kgfcm?,

44 psi)

OR

@ 1. Release fuel pressure to zero.
{(Refer to page EF & EC-188.)
2. Install fuel pressure gauge
and check fuel pressure.

OK

y

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

=
CHECK FOR INTAKE AIR LEAK.

Yes
>

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

No

y

Discover air ieak location
and repair.

CHECK ECM HARNESS CONNECTOR.

NG

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

OK

r

Reconneclt ECM harness connector and
retest.

Trouble is not fixed.

r

Repair or replace.

CHECK ECM POWER SUPPLY AND

Yes

GROUND CIRCUIT.
Refer to page EF & EC-108.

No
r

TRY A KNOWN GOOD ECM*.

Y

INSPECTION END

Repair or replace.

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

EF & EC-100




TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when

the Electrical Load is Heavy

/)

SEF1591

ignition coil

CHECK INJECTOR.

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

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

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

(1]
CHECK BATTERY AND ALTERNATOR. NG~ Repair or replace.
Check battery and alternator condition. "
(Refer to EL section.)
0K
SEFas9l
v
N
B ACTIVE TEST B D PERFORM POWER BALANCE TEST. 0 » Go to . .
1. Perform "POWER BALANCE"
* ¥ % POWER BALANCE % % * in “ACTIVE TEST" mode.
= === MONITOR = = = ; :
. ls th
CMPS-RPM {POS]  850rpm 2 dst ere any cylinder which
MAS AIR/FL SE 113V oes not produce a momen-
IACV-AACHY 27% tary engine speed drop?
N_J OR
When disconnecting each injec-
!2H3|4|TEST @ '
START tor harness connector one at a
I 5 ” 6 ” I time, is there any cylinder which
SEFB43N does nel produce a momentary
engine speed drop?
P
Yes
Harness
connect v
No

.| Check injector(s) and cir-

Yes

r

cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from collector.

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

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

NG

L4

Check ignition coil,

SEF155!

4, Check for spark.
iox

{Go to ® on next page.)

EF & EC-101

power transistor unit and
circuits, {(See page EF &
EC-121)

A

)

FE

€L

WY

FD

@
=0

=

227



TROUBLE DIAGNOSES

B FUEL PRES RELEASE B

FUEL PUMP WILL STOP BY

TOUCHING START DURING

IDLE.
CRANK A FEW TIMES

AFTER ENGINE STALL.

I

START

|

SEF204.¢

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy (Cont’d)

®

CHECK FUEL PRESSURE.

1. Perform “FUEL PRESSURE
RELEASE" in "WORK
SUPPCRT" mode in order to
release fuel pressure to zero,

2. Install fuel pressure gauge
and check fuel pressure.
At |dle approx. 255 kPa
(2.6 kg/cm®, 37 psi)
The moment throttle valve is
fully open:
approx. 304 kPa (3.1 kg/em?,
44 psi)
OR

228

@ 1. Release fuel pressure {o zero.
(Refer to page EF & EC-188.)

2. Install fuel pressure gauge
and check fuel pressure.

OK

1

NG

Check fuetl pressure reg-
ufator diaphragm.

CHECK ECM HARNESS CONNECTOR.

NG

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

OK
Y

Reconnect ECM harness connector and
retest,

Troubte is not fixed.

r

Repair or replace.

CHECK ECM POWER SUPPLY AND

NG

GROUND CIRCUIT.
Refer to page EF & EC-108.

OK

Y

TRY A KNOWN GOOD ECM™.

Y

INSPECTION END

Y

Repair or replace.

“ ECM may be the cause of a problemn, bul this is rarely the case.

EF & EC-102
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[1] -~ Diagnostic Procedure 17 — Lack of Power and
B FUEL PRES RELEASE B
Stumble
FUEL PUMP WILL STOP BY 0
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES CHECK FUEL PRESSURE. NG_; Check fuel pressure reg- | g
AFTER ENGINE STALL. 1. Perform “"FUEL PRESSURE ulator diaphragm.
RELEASE™ in “"WORK
SUPPORT” mode in order to &
START : release fuel pressure to zero.
2. Install fuel pressure gauge
and check fuel pressure. ER
At idle approx. 255 kPa
(2.6 kg/cm?, 37 psi) :
The moment throttle valve is ‘L@’
fully open:
approx. 304 kPa (3.1 kg/cm?,
44 psi)
- oR
@ 1. Release fuel pressure to zero.
(Refer to page EF & EC-188)) Pl
2. Install fuel pressure gauge
and check fuel pressure. -
SEF2044 (R
OK
: WY
CHECK FOR INTAKE AIR LEAK. Yes‘ Discover air feak location
When pinching blow-by hose (lowering | and repair. -
the blow-by air supply), does the Al
engine speed rise?
No =D
¥
CHECK TIMING BELT FOR PROPER NG | Replace timing belt. _
INSTALLATION. " Fi
OK
INSPECTION END
oy
B
A
EL

EF & EC-103 229
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! N/
J PCV valve ,,J/

A
é CV hose

N
:
Vi

f

SEF152M

macveTesT B [
EGRC SOLNV OFF
= == — MONITOR == = =
CMPS-RPM (PCS)  787rpm
b u
l—aN—_] ON/OFF mEFGSGN

BATTERY

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

hd

No

v

Discover air leak location
and repair.

CHECK EGR OFERATION.

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

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

No

\d

Yes

) 4

Check EGR valve for
sticking.

’_CHECK EGRC-SOLENOID VALVE.
1. Select “"EGRC. SOL/V" in
“ACTIVE TEST' mode.
2. Turn EGRC-solenaoid valve ON
and OFF.
3. Check operating sound.
OR

NG

Y

. Disconnect EGRC-solenoid
valve harness conneclor.

2. Supply EGRC-solenoid valve

terminals with battery current

and check operating sound.

QK

4] ¥

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-solencid valve.

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

noid valve and air duct.

NG

SEF651N

230

lOK

(Go to @) on next page.)

EF & EC-104

¥

Repair or replace.




TROUBLE DIAGNOSES
Diagnostic P@gocedure 18 — Knock {Cont’d)

l
CHECK FOR OIL LEAK TO COMBUS- | '°5 | Gheck pistons, piston
TION CHAMBER. rings, valves, valve @l
Remove spark plugs and check for foul- seals, valve oil seal, '
ing with oil. engine oil level, elc.
No ﬁ’ﬂfﬂ\
y
INSPECTION END
SEF156! E
Diagnostic Procedure 19 — Surge
#MONITOR #%NO FAIL [] 18
CMPS.RPM (POS} 2087rpm 1]
M/R F/C MNT LEAN CHECK HEATED OXYGEN SENSOR. NG | Replace heated oxygen
M/R F/C MNT-R  RICH 1. See “M/R F/C MNT (right and "] sensor(s).
left sides)’” in “DATA
MONITOR"" mode. _
2. Maintaining engine at 2,000 IFIE
rpm under no-load (with

L RECORD engine warmed up -

SEFB52N sufficiently.), check to make
sure that the monmnitor fluctu-
ates between “LEAN" and -
“RICH" more than 5 times i)
during 10 seconds.

RICHLEAN—RICH- AT
1 time 2 times
LEAN —RICH.......
= on PO
1. Set ""Heated oxygen sensor
] @ monitor” in Diagnostic Test
J— Mode II. {See page EF & EA
EC-52))
2. Maintaining engine at 2,000
rpm under no load, check that Yoy
RED LED on the ECM goes
ON and OFF more than 5
times during 10 seconds. ER
CK
h 4 ST
CHECK EGR VALVE. NG | Repair or replace.
Check EGR valve for sticking. "
SECSH47A l oK BF

{Go to ® on next page.)

A

i

EL

EF & EC-105 231
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232

Diagnostic Procedure 19 — Surge (Cont’d)

®

i

connector.

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

OK

h 4

retest.

Reconnect ECM harness connector and

Trouble is not fixed.

r

TRY A KNOWN GQOD ECM*.

OK

r

INSPECTION END

NG

Repair or replace.

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

EF & EC-106




TROUBLE DIAGNOSES

Diagnostic Procedure 20 — Backfire through the
Intake
[ 1]
@&l
CHECK SPARK PLUGS. NGL Repair or replace spark
Remove the spark plugs and check for " plug(s).
fouling, etc. [l 2
CK
SEF1861 ENM
¥

CHECK INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose {lowering "| and repair. LG

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

No

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

[ o
Leﬂ s;fde; W N r
PCV val ,/J/
/ é\;‘?ﬁ —— INSPECTION END MT
A AT
v
2D

2

3 /
_—Fuel filter =4
SEFG64N [l

Diagnostic Procedure 21 — Backfire through the

Exhaust HA
CHECK ENGINE COOLANT TEMPERA- | NG | Replace or repair.
TURE SENSOR. - 3R

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

EC-116.) 5T
oK
¥ BE
[ INSPECTION END
H&
EL
(X

EF & EC-107 233
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Diagnostic Procedure 22
MAIN POWER SUPPLY AND GROUND CIRCUIT (Not self-diagnostic item)

MODULE)

GROUND  GROUND GROUND

BATTERY

IGNITION
SWITCH
T OFFJACO] DN 5T
S :1! o] 8 (6]
HEB 50
& 1 o)
B/R@ ] ; T | 0
{Engine {Main
rernoas) @ narmess) i
@
{res)
N, e
{Brown|
x
GORGD),
w—@l @ N {Engine room
White) harness) ]
| [
E+ ® EJ Ed S
bo B T N G
g F S
@) .
oe [L} mou 1] m
A 559 L Eﬁ] j ﬂ] J:L
2[5t 54l60 o n .
D@y @ =5
ECM (ECGS  Z 2 Eccs ElLrjdsllBLE
CONTROL ENGINE  BODY  ENGINE RELAY HOLDER

MEF397F

Harness layout

- 5 O\

e

SEF4301

J/ / P A AR RU FURT]

T ~Battery @ terminal ——_,

SEF431)

o

MEF869F

234
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[ ecn ol connECTOR | m

CONNECT

P O

o)
@) 3

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

Y
CHECK POWER SUPPLY. NG | Check the following
1) Turn ignition switch “ON". "] items.

2) Check voltage between ECM pin
terminal 48 and ground.
Voltage:

Approximately 0.8 - 1.0V

E 3) Check voltage between ECM pin
terminals @9, €9, and
ground.

Voltage: Battery voltage

MEFB865C
B [T_ecn ] connecToR]|
109 A9 59
e Vmjn
s,
CONNECT
= &
@ 12
i
MEF556C
o = DISCONNECT
[ €on__fo{ connecrer]| ts
= 16 . ————
5. 8
DISCONNECT
(&3@ VR
A€
\

MEF667C

0K

¥

1) ECCS relay
Refer ta “'Electrical
Components
Inspection”.

(See page EF & EC-186.)

2) "G” fusible link

3) Harness continuity
between ECCS relay
and battery @ terminal
Continuity shouid
exist.

4) Harness continuity
between ECCS relay
and ECM pin terminali
0
Continuity should
exist.

10 20 650 60 107 108116

r
D |——“—|cm~scm

DISCONNECT

&

L

MEF868C

CHECK GROUND CIRCUIT.

1} Turn ignition switch “OFF™.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM pin terminals 40, &0, &0, &0,
d, (fdy, (16 and ground.

Continulty should exist.

NG

OK

A

INSPECTION END

EF & EC-109

.| 1) Check if engine

ground terminal con-
nectors (F2 . (FID
and (F3 make con-
tact with engine body
properly.

2) Repair harness or con-
nectors.

T

AT

FA

BR

)
—

()4

235
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Diagnostic Procedure 23
CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

(Engine control
harness)
16— DR—————————— OR OR

C]D]

41— G B
42— G/ Y —
51—G-B

52—G-Y

nBEEE | J'J
ERH 0>

o> ¥
¥ w52 Shse
[ 4
o

ﬁ @g %

GROUND

{Engine room
harness|

e e R PR
et SR HHR P B H PR HHH P

w
w-B
W/ —— ¢
‘

-

s

’ _I
w/B

uuuuu

$ 1]

CAMSHAFT ECCS
ECM (ECCS @ POSITION RELAY FUSIBLE
CONTROL SENSOR LINK
MODULE) HOLDER =
BATTERY
MEF328F

Harness layout

Camshaft position sensor
> hagl\ﬁf\s connector,

ECM harness connector -~ o
/
//////// - - e /

MEF869F

MEF204F

236 EF & EC-110
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MEF672F

Fﬁ' DISCONNECT
A€

e o—————.t

? DISCONNECT
a €

MEF&73F
#MONITOR wNO FalL ||
CMPS-RPM (POS)  662rpm
CMPS-RPM (REF}  692rpm
| RECORD |
MEF&74F
[[__ecn_PlcowwecTor] @
41:42:57:52
~
. MEFE69C

o

[ €cn [ CoNNECTOR]| g vscquee”
41:61 42-B2 = DISCONNECT 1S. Eé:)
1€

1

17}

-

MEF675F|

Diagnostic Procedure 23 (Cont'd)

INSPECTION START

:

CHECK POWER SUPPLY.

1) Turn ignition switch *'"ON"".

2) Check voliage between terminal (o)
and ground.
Voltage: Battery vollage

NG.L Check the following

OK

'

items.

1) ECCS relay
Refer to "'Electrical
Componentis
Inspection’.

(See page EF & EC-186.)

2) “G" fusible link

3) Harness continuity
between ECCS relay
and battery @ terminal
Continuity should
exist.

4) Harness caontinuity
between ECCS relay
and camshaft position
sensor terminal ().
Continuily should
exist.

CHECK INPUT SIGNAL.
1) Start engine.
@ 2} Read "CMPS:RPM" in “DATA
MONITOR" mode with CON-
SULT.
rpm: M/T 7004 50
AIT 770 £ 50 (Non-turbo-
charger)
750+ 50 (Turbo-
charger)
OR

NGL CHECK HARNESS CON-

2) Check that pulse signals exist
in ECM terminals &), & and
@@, 62 with logic probe.
Pulse signal should exist.

&), &0: 120° signal
@2, 63: 1° signal

®

OK

EF & EC-111

TINUITY BETWEEN ECM
AND CAMSHAFT POSI-
TION SENSOR.

1) Stop engine.

2} Disconnect camshaft
position sensor har-
ness conneclor,

3) Disconnect ECM har-
ness connector.

4) Check harness conti-
nuity between ECM
terminais @, 61 and
terminal (d), ECM ter-
minals @@, & and
terminal (c).
Continuity should
exist.

If NG, repair harness
or connectors.

OK

y

CHECK COMPONENT
{Camshaft positicn sen-
s0r).

Refer to “Electrical Com-
ponents Inspection”.
{See page EF & EC-180.)

Gl

i

EM

LG

EF &
EC

237
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»"4

a ED

ﬂ

DISCUNNECT

MEFG76F

238

Diagnostic Procedure 23 (Cont’d)

®

CHECK GRCUND CIRCUIT.

1) Stop engine.

2) Disconnect camshaft position sensor
harness connector.

3} Loosen and retighten ground screws.

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

NG

OK

r

Reinstall any part removed.

r

Repair harness or con-
nectors.

1) Erase the diagnostic test mode i
{Self-diagnostic results} memory.
(Refer to EF & EC-51))

2) Perform test drive and then perform
diagnostic test mode If (Self-diagnos-
tic results} again. (Refer to EF &
EC-49.)

NG

CK

¥

INSPECTION END

EF & EC-112

1) Perform ECM input/
ouiput signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage.

Check the connection
at the ECM harness
connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 24

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

E
[Engine control 7
! 18 harness) @ @ IL&?
14~ DR————————— oOR oR
{Bro

)
E]

(Engine room
harness)

26) 26)

ENGINE

o L
L

ﬁg T
tome [Eppm e |
@4 2 AL Egj

GROUND
ECM (ECCS @ MASS AIR HELAY FUSIBLE P@
CONTROL FLOW SENSOR LINK Pl
MODULE} HOLDER =
BATTERY
MEF399F
FA,
Harness layout
RA
BA
§T
o iBF
MEFBGSF
HA
gL
DX
MEFBB4F

EF & EC-113 239
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Diagnostic Procedure 24 {Cont’'d)

240

e i = CONNECT
dxalblcldx F': L INSPECTION START
v B
S CHECK POWER SOURCE. NG | Check the fallowing
1) Turn ignition switch "ON’". | items.
@ y 2) Check valtage between terminal (@ 1) ECCS relay
" and ground. Refer to "Electrical
= Voltage: Baltery voltage Compaonents
MEF557C OK Inspection™.
IE] (See page EF & EC-186.)
2) "“G" fusible link
e . 3) Harness continuity
Y -y g between ECCS relay
T5. E@ = and battery @ terminal
- - 18. Continuity should
.E Y E_EEE. ‘% DSCOMMEST exist.
TV D G@ 4) Harness continuity
o Ea‘} between ECCS relay
and mass air flow sen-
sor terminal {@).
MEFo5eC Contlinuity shouild
exist.
#MONITOR =NO FAL [}
MAS AlR/FL SE 110V L4 Dl
CHECK INPUT SIGNAL. NG | CHECK HARNESS CON-
1) Start engine and warm it up suffi- " TiINUITY BETWEEN MASS
ciently. AIR FLOW SENSOR AND
@ 2) Read "MAS AIR/FL SE” in ECM.
“"DATA MONITOR” mode with 1) Stop engine.
CONSULT. 2) Disconnaect mass air
I RECORD I Voltage: 0.8 - 1.5V flow sensor harness
SEF477M OR connector.
@ 2) Check vollage between iermi- 3) Disconnect ECM har-
— - Ry nal (@ and ground at idle ness connector.
N ]
'Elﬂ_ﬂﬂh_" . E}I under no-load. 4) Check harness conti-
Voltage: 0.8 - 1.5V nuity between ECM
aval terminal &) and termi-
oK nal (a).
®_& Continuity should
exist.
(L@ @ p Cf(ﬁH if NG, repair harness
\9 1 ar connectlors.
OK
MEF559C ¥
CHECK COMPONENT
E = DISLONNECT =3 .
i {Mass air flow sensor).
H.S. O NRECT Refer to "‘Electrical Com-
|| ECH ]O[BONNECTGR]] ponents Inspection’.
27 i N (See page EF & EC-180))
v
®
|
3
MEF560C
EF & EC-114
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MSCONNECT

n o Ed)
L M €

(&

MEFSE1C

Diagnostic Procedure 24 (Cont’d)

®

CHECK GROUND CIRCUIT.

1) Stop engine.

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

3) Loosen and retighten ground screws.

4) Check harness continuity between
terminal () and ground.
Continuily should exist.

NG

OK
h 4

Reinstall any part removed.

Repair harness or con-
nectors.

1) Erase the diagnostic test mode I
{Self-diagnostic results) memory.
{Refer to EF & EC-51.)

2} Perform test drive and then perform
diagnostic test mode |l (Self-diagnos-
tic results) again. (Refer to EF &
EC-49)

NG

OK

h 4

INSPECTION END

EF & EC-115

1} Perform ECM input/
output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage.

Check the connection
at the ECM harness
connector.

Fe

(Fa
gl

T

AT

i
L}

mro
FA

[C! T}
R

([
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Diagnostic Procedure 25

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

ENGINE
GOOLANT @
TEMPERATURE
SENSOR B
27
@
oy

SCieet:amesanias=azens
ST

[Engine control harness)

28] 28 2B— /G

30— B
30 &1 \3
ECM (ECCS @
CONTROL
MODULE)

MEF400F

Harness layout

Front
N
Engine coolant _J_/__,,L_ : //
temperature .~ : / -
&senspor harnESS/ Hr:]adra;or ECM harness connector;//é
shrou - .
connector ~ F% MEF870F e MEFBEoF

242 EF & EC-116



TROUBLE DIAGNOSES

| #MONITOR «NO FAIL

0

COOLAN TEMP/S  174°F

B RECORD ]

SEF478M

4

| EcH Jﬁconuscr@]

&)

CONNECT

[V

® &

=
Gy iy

q
< L

MEF871C

DISCONNECT

- ~ DISCONNECT
(3] Qen)
He [Me

I

ECM ﬂcnmscmnl!

2

w

MEF§72C
DISCONNELT

A€ M€

ECH ﬁconnscruﬂ

&

30

L "

MEF573C

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

| B
CHECK INPUT SIGNAL. NGb CHECK HARNESS CON-
1) Start engine. ) TINUITY BETWEEN
2} Read "'COQLAN TEMP/S" in ENGINE COOLANT TEM-
"“DATA MONITOR" mode with PERATURE SENSOR AND
CONSULT. ECM.
Engine coolant temperature 1) Stop engine.,
should gradually rise and reach 2) Disconnect engine
more than 70°C (158°F) after coolant temperature
engine warm-up. sensor harness con~
OR nector.
@ 2) Make sure that vollage 3) Disconnect ECM har-
between ECM terminal ness connector.
and ground changes during 4} Check harness conti-
engine warm-up. nuity between ECM
Cold — Hot: terminal and termi-
Approximately nal (@).
5-0V Continuily should
exist.
OK If NG, repair harness
or connectors.
OK
r
CHECK COMPONENT
{Engine coolant tempera-
ture sensor}.
Refer to '‘Electrical Com-
ponents inspection’'.
{See page EF & EC-180.)
v
CHECK GRCUND CIRCUIT. NG} Repair harness or con-
1) Siop engine. nectors.
2) Disconnect engine coolant tempera-
ture sensor harness connector.
3) Disconnect ECM harness connector.
4) Check harness continuity between
ECM terminal & and terminal ().
Continuity should exist.
OK
Y
Reinstall any part removed.
h 4
NG

1) Erase the diagnostic test mode Il
(Self-diagnostic results) memory.
(Refer to EF & EC-51))

2) Perform test drive and then perform
diagnostic test mode Il (Self-diagnos-
tic results) again. (Refer to EF &
EC-49}

oi 1} Perform ECM input/

QK

h 4

INSPECTION END

EF & EC-117

output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage.

Check the connection
at the ECM harness
connector.

A,

ER

LE

EF &
EC

FE

CL

T

AT

ol
[t

Z4
=

RA

&
=]

ir]

u

[H 4@‘.

243



TROUBLE DIAGNOSES

Diagnostic Procedure 26

VEHICLE SPEED SENSOR (Diagnostic trouble code No. 14) @( (MALFUNCTION INDICATOR
LAMP ITEM)

:

B

:

| HH TP RS SFEREL T ]

ECM (ECGCS
E‘%'ELT%')- (A : AT madel
(4} : M/T model

AE
(Engine '
control {Main
harness) harness)

()

(Bl
€3
&D

COMBINATION METER
FUSE BLOCK

28 15

L ELECTRIC 12
SPEED-

OMETER e

22

(Engine rocm
harness}

(Refer to “POWER SUPPLY
ROUTING™ in EL sectien.)

(T [P
CONNECTCR
|asangan|ic; gm;ré?*w
O
[f “xre o (f) OFFIACC] ON 5T
B i e
B’“% [% 3 oNie]
7 5
T 5 [o]
Y/6
5_
&
Et
TJ i
.

(G0 ¥ =N

VEHICLE
SPEED
SENSOR

MEF401F

Harness layout

ﬂ’#
Harness connector
i ,1’57

Vehicle speed sensor

SEF442)

244

EF & EC-118



TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont'd)

MEF&77F)

EF & EC-119

B VEHICLE SPEED SEN CKTH INSPECTION START
AFTER TOUCH START, l
NG
DRIVE VEHICLE Make sure that speedometer in combi- »| Check power supply and
nation meter operates properly. ground circuit for instru-
AT 10km/h {Bmph] OR ment pane|_
OK {See EL section.)
MORE WITHIN 1bsec. . .
If NG, repair harness or
conneclors.
[ nexr |[ START |
SEF47OM v v
'———Hﬂ""—“"'—— CHECK INPUT SIGNAL GIRCUIT. CHECK COMPCGNENT
= 1) Perform '"VEHICLE SPEED (Vehicle speed sensor).
#MONITOR = NO FAIL SEN CKT” in “FUNCTION- Refer to Electrical Com-
. " : ponents Inspection”.
VHCL SPEED SE Omph TEST mnge with CONSULT. (See page EF & EC-181)
1) Read ''VHGCL SPEED SE' in B
"DATA MONITOR" mode with NG
CONSULT. __»] CHECK HARNESS CON-
CONSULT value should be the TINUITY BETWEEN COM-
same as the speedometer BINATION METER AND
indication. ECM.
I RECORD I OR 1} Remove combination
SEF480M @ 1) Jack up rear wheels. meter from instrument
: 2) Disconnect ECM harness con- panel.
re=n FI’Y nector. 2) Disconnect combina-
“ ECH | CGNNECTORIJ HS. 3) Check resistance between tion meter harness
53 ISCONNECT ECM terminal ) and ground. connector @0 .
E@ With transmission in neutral 3) Check harness conti-
position, turn both rear nuity between ECM
wheels. terminal 63 and termi-
> Continuity should be intermit- nal .
tent. Continuity should
exist.
@'ﬂ lox
= Reinstall any part removed.
MEFB74G l
= ) ) NG )
£ DISCONNECT 2P DISCORNECT 1) Erase the diagnostic test mode I pi 1) Perform ECM input/
E@ @ @ G@ (Self-diagnostic results) memory. output signal inspec-
HS. (Refer to EF & EC-51) tion test
[ ,]T;[? STeTeT TalaTs } 2) Make sure diagnostic trouble code 2} if NG récheck the
ECM CONMECTOR ol No. 55 is displayed in diagnostic test ’
l 1I Lo [h] i [ i]kin] mode 1. play gnostic s ECM pin terminals for
8 damage.
OK Check the connection
at the ECM harness
connector.
— ®

iLh i
il

245



TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

CHECK

MALFUNCTION INDICATOR LAMP

®

4

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

2) Shift to a suitable gear position and
maintain the fellowing test drive con-
ditions for at least 5 seconds.

Drive conditions

(1) Engine speed:

Non-turbocharger model
2,200+ 200 rpm
Turbocharger model

MEF706C 2,060+ 250 rpm

246

intake manifold vacuum:
Non-turbocharger model

—-28.0+ 5.3 kPa {-210 %40 mmHg,
—8.27 + 1.57 intlg)

Turbocharger model

—-39.3+6.0 kPa {(-295% 45 mmHg,
—11.61+£1.77 inHg)

(3) Vehicle speed

5 km/h (3 MPH) or more

e
g
—

hd

Comes
CON'

Make sure malfunction indicator lamp
does not come “ON" during test drive.

Y

Does not come
CON"

Y

Perform diagnostic test
mode i (Self-diagnostic
results) and find diagnos-
tic trouble code. Accord-
ing to displayed Diagnos-
tic trouble code Na., per-
form electronic control
system inspection.

INSPECTION END

EF & EC-120




TROUBLE DIAGNOSES

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

IGNITION ey
POWER TRANSISTOR UNIT COIL @ﬂ
RELAY

@ A
azl

B EL

=3

.

S|aneaERss
LAY
LA8
LAW

B
LAR
LA QR
L
R
R
RAG
L ——— RAY
RAL
w
w8
aRr
B

I ]
122 2]12
133 303 17 e ! i) (E12)
1 ?:t;: 1 {Engine conirol Lm\
16 1T l harness) o
16— OR i oR R

g Sl |

RAL
B — 1
RAY ——

e EH A

O EFHHIFF SRR
s
-
S CE
g@g
o>
(o]
R
v [
® |
213
~m o
%

@Y @ o o o o/ |J L]
by d?i ﬁ FUSIBLE BT
LINK
é é ‘ | H% J | oNmoN  HOLDER <
== ColL BATTERY
Swt |1 AT
53 %3 )
RE 56 SPAAK
ECM (EGCS L EL PLUG
CONTROL - - = = Z z -
MODULE) No. 6 No. 5 No. 4 Mo, 3 No. 2 No. 1 20
MEF402F
Harness layout FA
Qs .
/ Air duct Ly, & ,..f’;\ \ . =T .
[ \ & "-O_ﬁy@ ﬁnirmu RA
' V) A' > ~ X\ harness connector
DN 7
A ORS
YA f]
y B AN & S
L "\ Power transistor -~ _ @) / 0y
L= unit harness 1| S | / /
85 Q\ Fconnectorﬁ'\gL Throttle chamber RH ™ P
Front == ‘ 7 MEF871F TN MEF872F BE

EIL
LA
Front
[ A DX

A

ECM harness connectorl/ o
Pt '//MQQF

EF & EC-121 247



TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

A

&

D O

INSPECTION START

v

EHECK POWER SUPPLY.
1} Turn ignition switch "ON’".

o
S

2) Check voltage between terminal ()
and ground.
Voltage:
= Approx. battery voltage

NG

Check the following

SEF446
OK

0]

3

=
L

DISCONNECT

"

=g

RISCONNECT

&
o

. DISCONKRECT
€

SEF4471

)

items.

1) Ignition coil relay
Refer to “Electrical
Components
inspection”.

(See page EF & EC-186.)

2) “G" fusible link

3) Harness continuity
between ignition coil
reflay and ignition
coils.

Continuity should
exisk.

4) Harness continuity

between ignition coil
relay and battery @
terminat.

Continuity should
exist.

CHECK QUTPUT SIGNAL.

1) Start engine.

2) With logic probe maks sure that
pulse signat exists between terminal
(&) and ground.

Pulse signal should exist.

NG

Check the following

OK
SEF448!

({NO.1 cylider)

& Dr5CONNECT
A€

]
|bjc

)

<]

[Q]

DISCONNECT

€

L
H.S.

& DISCONNEGT
VK 3

1]2]3[¢]s]s)

_
O] CONNEGTOR |

W [
1S. é} 12311 1213
(dlefflanlilj ‘

] e

t)

MEFB78F

248

EF & EC-122

items.

1) Power transistor unit
Refer to "Electrical
Components
Inspection’”.

{See page EF & EC-181))

2) Harness continuity
hetween terminal (&)
and power transistor
terminals (1) (No. 1
cylinder), (@ (No. 2
cylinder}, & (No.
6 cylinder).
Continuity should
exist.

3) Harness continuity
between power tran-
sistor terminals and
ECM terminals.
-0 a-0
@-0O@-®
@-0®-@
Continuity should
exist.




TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont’d)

®
l
CHECK GROUND CIRCUIT. NG | Repair or replace har- .
1) Stop engine. ness. - Gl
2) Disconnect ignition coil and power
transistor harness connectors. oy
3) Check harness continuity between 1A
terminals (@, (@ and ground.
= i | ist.
— Continuity should exist 8l
oK
r
Reinstall any part removed. LE
4
1) Erase the diagnostic test mode |l NG_‘ 1) Perform ECM input/
{Self-diagnostic results} memory. " output signal inspec-
(Refer to EF & EC-51.) tion test. _
2} Perform test drive and then perform 2} H NG, recheck the Fe
diagnostic test mode If (Self-diagnos- ECM pin terminals for
tic results) again. {Refer to EF & damage or the connec- o
EC-49) tion of ECM harness Gl
OK connector.
: T
INSPECTION END
AT

Diagnostic Procedure 28

ENGINE CONTROL UNIT (Diagnostic trouble code No. 31) (5 (MALFUNCTION INDICATOR PG
LAMP ITEM)

INSPECTION START =
r RA&
1) Turn ignition switch “ON"". YeSL Replace ECM.
2) Erase the diagnostic test mode |l "
(Self-diagnostic results) memory. EE]

{Refer to EF & EC-51.)
3) Perform diagnostic test mode |l {Self-

diagnostic resulls) again. (Refer to eT
EF & EC-49)
Does ECM display Diagnostic trouble
code No. 31 again? BF
No
Y ‘-
5.4,

INSPECTION END

EF & EC-123 249



TROUBLE DIAGNOSES

Diagnostic Procedure 29

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

ITEM)

102— BR

R PR B e T AT |
TP E R H T

ECM [ECCS

CONTRGL
MODULE)

(Engine contrel

\harness]
D

o) IGNITION

EGRC- Z

SOLENOID VALYE 50":':‘120 —
@R I3
et

ki

*a
/ 5 o)

g There are no checking FUSE BLO”CK
> {Refer to "POWER SUPFLY

- pomts(ﬂ.E].‘ }

in this wiring diagram_ (Main

ROUTING™ in EL secticn.)

x P'!arness)la/R ve i _’
i ;
Fo @

¥

E
&2 l
(Engine room
harness)
B/R BSR B-R
{Brown] IV
w —

CONNECTOR

l

- W —
— W
L ow

s—H w
—e—1]

=

G——
G—]

3

FUSIBLE
LINK

HOLDER -
BATTERY

O——r—

FR

t

FUSE BLOGK
{In RELAY
BOX)

MEF403F

Harness layout

Non-turbocharger meodels :“\@)\\\\M
N ~ —/) T

N

harness connector %
IR B

SEF4511A

\/ D sonnector
i\(g\\/_ Z@ g Fr::'nt

T2 vaive harness

MEFB73F

250
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TROUBLE DIAGNOSES

SEC327

]E] To EGR

. valve
From air

duct l

From throtile
body

vacuum port
Qose

DISCONNECT

"

SEF196E

——
R Improper connection

& ,

SEF816F|

ECH__[0| CONNECTOR]

l
102

A
B
MEFB77C
CONNECT
@m
® O
My
A L
SECI07B

Diagnostic Procedure 29 (Cont’d)

INSPECTION START

v
CHECK EGR VALVE OPERATION. NG | Replace or repair EGR
Make sure that EGR valve lifts up when | vaive.
applying vacuum.
OK
= y
CHECK VACUUM SOURCE TO EGR NG | CHECK THROTTLE BODY
VALVE. "| VACUUM PORT FOR
1) Disconnect vacuum hose connected CLOGGING.
to EGRC-solenoid valve.
2) Make sure vacuum exists when rac-
ing engine.
OK
Y
CHECK VACUUM HOSE. NG | it necessary, replace
Check vacuum hose for ¢logging, "] vacuum hose or recon-
cracks or improper connections. nect vacuum hose firmly.
OK
D) y
NG

CHECK ECM OUTPUT SIGNAL.

1) Check voltage between ECM terminal
and ground under the follow-
ing conditions:

Y

Engine condition Voltage
Idle 0.7 -0.8V
Raci
acing Battery
(Less than approx. volta
3,000 rpm) ve

OK

EF & EC-125

CHECK POWER
SOURCE TO EGRC-
SOLENOID VALVE.
1) Stop engine.

2) Turn ignition switch
“ON".

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

CHEGCK GROUND
CIRCUIT.

1) Turn ignition swiltch
“OFF".

2) Disconnect ECM
harness connector.

3) Disconnect EGRC-
solenoid valve har-
ness connector.

4} Check resistance
between ECM ter-
minal (102) and
terminal (@).
Resistance:

Approximately
(119
If NG, repair or
replace harness.

LG

Fle

CL

M

BT
il

251



TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont’d)

it

TS,

albf

DISCONNEET

= DISCONNECT
G
HS.

1

ECM__|o] CONNECTOR||

102

®

CHECK COMPONENT

2

&

MEFB8CF

#l EGRC SOLA CIRCUIT
DOES THE SCLENQID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS 7

NEXI NO )| YES

SEF481M

mActiveresT [
ON

— — —

750rpm

EGRC SOLWV

MONITO
CMPS-RPM (POS)

[ on/ore ][ OFF

MEF&B1F

252

(EGRC-solenoid valve).
1) Turn ignition switch “ON"".
2) Perform "EGRC SOL/V
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.
OR

E 1) Turn ignition switch “ON'’,
2} Turn EGRGC-solenoid valve
"ON" and “"OFF" in “"ACTIVE
TEST' mode with CONSULT
and check operating sound.
OR

Refer to "Electrical Components
Inspection’'.
(See page EF & EC-182.)

®

OK
L 4

Check resistance of EGR temperature

sSensor.
(See page EF & EC-183.)

y

Reinstall any part removed.

¥

Erase the diagnostic test mode 1l (Seif-

diagnostic resulis) memory.

(See page EF & EC-51))

Make sure Diagnostic trouble code No.

55 is displayed in Diagnostic Test Mode
I

EF & EC-126

NG

Replace EGRC-solenoid
valve.




TROUBLE DIAGNOSES
Diagnostic Procedure 29 (Cont’'d)
B RroAD TEST ®

Test condlitions

Drive vehicle under the following conditions
with suitable gear position.
(1) Engine speed:

Non-turbocharger model . .
5 650 + 150 rpf?\ Perfo.rlm test drive under the following Gl
Turbocharger model conditions:
e |2,t15£i 150‘1‘”3!;] 1} Warm up engine sufficiently.
ntake manifold vacuum: o . . . 1
Non-turbagharger model 2) Use test driving modes indicated in i
—40.0 kPa figure . .
(-300 mmHg, —11.81 inHg}
Turbocharger model 2
-33.3 kPa (=H]
(=250 mmHg, —9.84 inHg) II
Driving mode @ : Test r ?g;??s
[ ® condition Make sure malfunction indicator lamp Perform diagnostic test LG
Vehicle [ @ @{ 'Srgtaf of 4 does not come "ON’' during test drive. »| mode |l (Self-diagnostic
—————— seconds g
driving & or more results) and find diagnos-
Does not come “ON’ tic trouble code. Accord-
Engine P @ ing to displayed Diagnos-
running L _ _ tic trouble code No., per-
W 5 form electronic control FEE
Ignition system inspection.
switch: ® - Y p
OFF Until red LED goes off, Time r CL

INSPECTION END

(1> Start engine and warm it up sufficiently.

(@ Turn off ignition switch and keep it off
until red LED goes off. T

(@) Start engine and make sure that air il
conditioning switch and rear defogger are
turned “OFF" during test drive.

@ Keep engine running for at least for 30 AT
seconds. o

(&) Shift to suitable gear position and drive
in “‘Test condition” for a total of 50
seconds or more. En)

Note: If engine stalls or ignition switch is
turned off within step &), return to step @.

SEFGE7N A,

o
AR

CHECK

MALFUNCTION INDICATOR LAMP

MEF70BG BF

HA

Inr]
Pk

By

EF & EC-127 253



TROUBLE DIAGNOSES

Diagnostic Procedure 30
HEATED OXYGEN SENSOR (Diagnostic trouble code No. 33 and 53) i (MALFUNCTION
INDICATOR LAMP ITEM)

HEATED HEATED IGNITION
OXYGEN OXYGEN SWITCH
SENSOR-RH SENSQR-LH OFFTACE

5 DN
e [@ 00
— OO
@M 153
« [0
=3

mk\ﬂ @I N

y BEREA

() ) s

FUSE BLOCK
{Refer to "POWER SUPPLY
(Main ROUTING™ in EL section.)

harness) )
8-R z
> '
CONNECTOR
- -
CONNECTCR

i
(Engins control (Engine room
harness} harness)
———— B’k BAR R—————" ]

gga¥enians
et
gmﬂa\w

FR
L[ i FUSE BLOCK
3 > : {in RELAY
g BOX)
5
"’ o e @
g@ E |0 o o 11’
ENGINE Tj M MI
GROUND ——
Ecm (eccs (D) FUSIBLE
CONTROL LINK
MODULE) HOLDER -
BATTERY

MEF404F

Harness layout
e \\\W

Giove box

NN N
J\ —d\,@ Heated oxygen sensor LH

harness col tor?
e\ “‘7\\
\ o

/f
— / e \%@ O ég}. .

& ) N
ECM harness connector — - & /j Intake manifold
D e \i\ collector LH

MEFBG9F MEF874F

o ‘ <>
é> @ / [l Ir&k{;kejjnfaﬁfé“}oldX\
Front N &5 %%/ collector Rl-ffi
—9_\1\“ ;
I —L
i\ e B — P.d |
7‘1‘ -Ql -"!EQ‘E "' "

‘. s W
) -"\ ! Heated oxygen sensor RH ————— -
/hamess connector 1 '___,———:——:j r__§\§ﬂ /
o e MEFB75F MEFB34F

EF & EC-128



TROUBLE DIAGNOSES

1 CONKECT

olblc)

(515

H.S.

4

@
o

SEC111B

B

(<Ib]

_ TISCONNECT
(a5
; DISCONNECT
5
A

€

“ENG CONT” fuse

(&

SEC1128

W MIXTURE BATIO TEST Il

ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START.

1800 2000 2200

| "START ]

SEF632L

ES

&MONITOR #NO FAIL [

CMPS.RPM {POS) 2087rpm
M/R F/C MNT  LEAN
M/R F/C MNT-R  RICH

[ RECORD ]

MEFG82F

\

SEF1521

Diagnostic Procedure 30 (Cont’'d)

INSPECTION START

r

CHECK POWER SUPPLY.

1) Turn ignition switch "ON".

2) Check voltage between terminal
and ground.
Voltage: Battery voltage

NG

CHECK HARNESS CON-

oK

!

A

TINWHTY BETWEEN
HEATED OXYGEN SEN-
SOR AND FUSE.

1) Turn ignition switch
“"OFF".

2) Disconnect heated
oxygen sensor har-
ness connector.

3) Disconnect "ENG
CONT" fuse.

4) Check harness conti-
nuity between terminal
(@ and the fuse.
Continuity should
exist.

I¥f NG, repair harness
or connectors.

D]

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

2) Perform “MIXTURE RATIO

mode with CONSULT.
OR

NG

CHECK HARNESS CON-

Y

Make sure that "M/R F/C
MNT{R)" in “DATA
MONITOR"” mode indicates
“RICH"” and "LEAN’" periodi-
cally more than 5 times dur-
ing 10 seconds at 2,000 rpm.

TEST"” in “FUNCTION-TEST"
’

OR
Make sure that red LED on
ECM goes on and off periodi-
cally more than § times dur-
ing 10 secends at 2,000 rpm in
on-board diagnostic system
(Diagnostic Test Mode Il).
(Refer to EF & EC-52))

@2)

TINUITY BETWEEN
HEATED OXYGEN SEN-
SOR AND ECM.

1) Stop engine.

2) Disconnect heated
oxygen sensor har-
ness connector.

3) Disconnect ECM har-
ness connector,

4) Check harness conti-
nuity between ECM
terminals and heated
oxygen sensor termi-
nais.

Right side: 8 - @
Left side: &) - @
Continuity shouid
exist.

If NG, repair harness
or connectors.

OK

EF & EC-129

OK

Y

Replace healed oxygen
sensor.

Gl

A,

IE

£
=]

M

255



TROUBLE DIAGNOSES

nlscuuNEr.T DISCUNNEET
TS

e |'

EcH |0| CUNNECTUR”
) 55

MEFG79C

Diagnostic Procedure 30 (Cont’d)

®

UiSGONNEGT DISCONNECT
.

[ O] CONNECTOR ’

CHECK GROUND CIRCUNT.

1) Stop engine.

2) Disconnect heated oxygen sensor
harness connector.

3) Disconnect ECM harness connector.

4) Loosen and retighten ground screws.

5) Check harness continuity between
ECM terminal (179 and terminal &.
Continuity should exist.

NG

OK

r

[Q]

115

I

Reinstall any part removed.

Y

Repair harness or con-
nectors.

MEF826F|

256

1) Erase the diagnostic test mode I
(Self-diagnostic results) memory.
(Refer to EF & EC-51))

2) Perform test drive and then perform
diagnostic test mode 1l (Self-diagnos-
tic results) again. {(Refer to EF &
EC-49.}

NG

OK

Y

INSPECTION END

EF & EC-130

1) Perform ECM inpu¥/

oulput signal inspec-
tion test.

2} If NG, recheck ECM

pin terminals for dam-
age or the connection
of ECM harness con-
nector.




TROUBLE DIAGNOSES

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

£CM (ECCS j%
(=]

=
(Sub- Gl

harness)
v & B o
HH SENSOR

16
,ﬂ EF &
MOBULES i i EC

i@ 5

ENGINE
GROUND

[ i
23— w — o Soosss=—--ooooooooooond) i
r {Engine control
73 73] harness) FE

MEF405F

Harness layout

AT

? Knock sensors,
> _harness connector
Loy

ECM harness connector ~ -
/ /

e s

MEF860F BE

MEF894F

EF & EC-131 257



TROUBLE DIAGNOSES

’7 s DISCONNECT

T8

@

DISCONNECT

H.S.

[ Ecn ﬁcumscm?]l
23

&

MEF680C
.
€5

258

Diagnostic Procedure 31 (Cont’d)

INSPECTION START

h

CHECK INPUT SIGNAL CIRCUIT.

1) Make sure that ignition swiich is in
“OFF" position.

2) Disconnect knock sensor sub-har-
ness connector.

3) Disconnect ECM harness connector.

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

NG

Repair harness or con-
nectors.

OK

r

CHECK GROUND CIRCUIT,
1) Loosen and retighten ground screws,
2) Check harness continuity between
terminal (@ and ground.
Continuity should exist.

NG

Y

Repair harness or con-
nectors,

OK

h

CHECK COMPONENT

{Knock sensor}.

Refer to ''Electrical Components
Inspection’'.

(See page EF & EC-185.)

NG

ol Replace knock sensor.

OK

r

Reinstall any part removed.

r

1) Erase the diagnostic test mode |l
(Selt-diagnostic results) memory.
{Refer to EF & EC-51.)

2) Perform test drive and then perform
diagnostic test mode il (Self-diagnos-
tic results) again. (Refer to EF &
EC-49.)

NG

OK

4

INSPECTION END

1) Perform ECM input/
output signal inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for

damage or the connec-

tion of ECM harness
connector.

EF & EC-132




TROUBLE DIAGNOSES

Diagnostic Procedure 32

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

QEESazsates
R TR T

ECM (ECCS

CONTROL |
MODULE) / Engi _ :
ngine contrcl harness, 2
3o— 8 » 0 Fle
39— 0R/2

\3@

€L
39 39
30 ] .
z " iy
@
E
® .
MEFAQ6F
T
Harness layout
L .
\ @y@\ e A\ N
. \
< w \ Glove box / J
\ EGR tempé?a/tl?re . BR
sensor harness n’

P N\Va=
¢ A connector ~ .
- //>D _

ECM harness connector - P BE
MEFa77F T MEFB69F
HA
ElL

193

EF & EC-133 259



TROUBLE DIAGNOSES

#MONITOR % NO FAIL [}

EGR TEMP SEN 3V

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

260

4} Perform diagnostic test mode [l {Self-
diagnostic results) again. (Refer to
EF & EC-49.)

oK

h 4

INSPECTION END

EF & EC-134

v &
CHECK INPUT SIGNAL. NG__ CHECK HARNESS CON-
1) Start engine and warm it up suffi- TINUITY BETWEEN ECM
ciently. AND EGR TEMPERA-
2) Read “EGR TEMP SEN" in T;’g&fi?;ﬁ:-
[ RECORD —I “DATA MONITOR" mode with 2} Disconnect ECM har-
SEF589! CONSULT. ness connector.
Voltage: 3) Disconnect EGR tem-
Less than 4.5V perature sensor har-
CONNECT OR ness connector.
“ ECM B CONNECTOR E}j 2) Check voltage between ECM 4) Ghock continuity )
HS. ‘ : between ECM terminal
termina! @ and ground. )
Voltage: 49 and terminal @).
ollage: Continuity should
@ Less than 4.5V exist.
) OK I 6K
b9 | Ay CHECK COMPONENT
- (EGR temperature sen-
MEF&81C sor).
Refer to “Electrical Com-
DISCONNEET ponents tnspection™.
m D'SCU""EBT - {See page EF & EC-183)
Ech [ CONNEB'"JH ;
@IE):' CHECK GROUND CIRCUIT. NG | Repair harness or con-
1) Stop engine. "| nectors.
2) Disconnect ECM harness cannector.
3) Disconnect EGR temperature sensor
harness connector.
— 4) Gheck harness continuity between
MEFS62C ECM terminal @0 and terminal ().
_ DISCONNEST 0K
M€ :
Reinstall any part removed.
v
1} Erase the diagnostic test mode NG_ 1) Perform ECM input/
(ﬁﬂ s ﬂ?gﬁ (Self-diagnostic results) memary. output signal inspec-
is. 50 (Refer to EF & EG-51.) tion test.
ECM CONNECTOR|| 2) Start engine and warm it up suffi- 2) If NG, recheck the
ciently. ECM pin terminals for
MEFS63C| | 3) Perform test drive for more than 15 damage or the connec-
minutes. tion of ECM harness

connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 33
FUEL TEMPERATURE SENSOR (Diagnostic trouble code No. 42)

%

FUEL Gl
TEMPERATURE
SENSOR

WAL,

Ma Fi7 E'\w’

LC

CONTROL
MODULE)

FE

BE €L

sliT

(=
se bR [Engine control harriss! - r
B \
G

Harness layout A

[ e S
Fuel temperature sensor /-
harness connecior — A
iy Irit g5
=
lex]

MEF869F SEF4681 B
2

ECM harness connector -~ -
R s

H JEE

[l
L
i

EF & EC-135 261



TROUBLE DIAGNOSES

[

AMONITOR ¢ NO FAIL

FUEL TEMP SEN 78°F

I RECORD |

SEFs80I

Diagnostic Procedure 33 (Cont'd)

INSPECTION START

? o oovero] |l o 0
(&)

Fan)
5

A
b

o /BNy

MEF&82C

DISCONNEGT a DISCONNECT
Gin
€& He

[ ecn ﬁconuscroﬂ]
36

&
|

MEFG83C

262

, B
CHECK INPUT SIGNAL. NG__ CHECK HARNESS CON-
1) Start engine and warm it up suffi- "1 TINUITY BETWEEN ECM

ciently. AND FUEL TEMPERA-
2) Read "FUEL TEMP SEN" in TURE SENSCR.
“DATA MONITOR" moade with 1) Stop engine.
CONSULT. 2} Disconnect ECM har-
Fuel temperature: ness connector.
20 - 60°C (68 - 140°F) 3) Disconnect fuel tem-
OR perature sensor har-
@ 2} Check voltage between ECM ness connector,
terminal €8 and ground. 4) Check continuity
Voltage: 0 - 5.0V between ECM terminal
OK 8 and fuel tempera-
ture sensor terminal.
Continuity should
exist.
OK
A
CHECK COMPONENT
(Fuel temperature sen-
sor}.
Refer to “Electrical Com-
ponents Inspection™.
{See page EF & EC-187))
v
Reinstall any part removed.
AJ
NG

1) Erase the diagnostic test mode |l
(SeM-diagnostic results) memory.
(Refer to EF & EC-51)

2) Perform test drive and then perform
diagnostic test mode |l (Self-diagnos-
tic resulis} again. (Refer to EF &
EC-49.)

¥

oK

NSPECTICN END

EF & EC-136

1) Perform ECM input/
output signal inspec-
tion test.

2) if NG, recheck the
ECM pin terminals for
damage or the connec-
tion of ECM harness
connectaor.




TROUBLE DIAGNOSES

Diagnostic Procedure 34

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

Gl

WA,

EY)

% LG
CIOJE |
=

ﬁ [Engine control harness)

@t EHHHERAH

30— 8 .
38— W T__.—.-__:______::::::::::::::::::::__:__:__::::::__:____:::, FE
48—D0DRAL i
Y
\E]
36 38) Gl
30 30
MIT
RAEEE
AT
48 148, A
) i THROTTLE
(: ) E POSITION
SENSOR
ECM (ECCS @ — L@D
CONTROL ENGINE
MODULE) GROUND MEF40D8F
[

Harness layout

f,«&g a2 riottie Shamber =7 Qe W RA
LS 8

L ’ / ST
HA
EL
DX

MEFB894F

EF & EC-137 263



TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont’d)

qED 4 €

\— &

v

=
(25

=3

. DYSCONNEET .

18
EoM_ 9| counecroj

s |

MEF684C

=,

3EC1288

DISCONNECT

& THROTTLE POSI SEN CKT I
DEPRESS

THROTTLE FULLY
THEN

TOUCH START

[ nexr ||

START |

SEF483M

B THRTL POS SEN ADJIN ]
* k& * ADJ MONITOR % % % %

THRTL POS SEN 0.46v

= MONITOR = =
CMPSRPM (POS)
CLOSED TH/POS

Orpm
ON

MEFG83F:

IC

~ LV
L@“
IR

CONNEGT

ECH [O[CONNECTO_IiI .

INSPECTION START

' 5
CHECK POWER SOURCE. NG, CHECK HARNESS CONTI-
1) Turn ignition switch “ON"". NUITY BETWEEN THRQT-
2) Check voltage between terminal (D TLE POSITION SENSOR
and ground. AND ECM.
Voltage: 1} Turn ignition switch
Approximately 5.0V "OFF".
2) Disconnect throttle
OK position sensor har-
ness connecter.

3) Disconnect ECM har-
ness connector.

4) Check harness continu-
ity between ECM termi-
nal and terminal
(F.

Continuity should exist.
If NG, repair harness or
connectars.
v
CHECK INPUT SIGNAL. NG [ ADJUST THROTTLE POSI-
Perform "“THROTTLE POSI SEN TION SENSOR INITIAL
CKT" in “FUNCTION TEST" POSITION.
mode with CONSULT. {See page EF & EC-184)
CR
Read “THRTL POS SEN” in D l
“WORK SUPPORT" made with

CONSULT.
Throitle valve fully closed:
0.4 - 0.5V
Throttie valve fully open:
Approx. 4.0V
OR

Make sure that voltage between
ECM terminal @ and ground
changes when acceleralor pedal
is depressed.
Voltage:
Throttle valve fully
closed:
0.4 - 0.5V
Throtile valve fully
open: '
Approx. 4.0V

SEF685C

264

lOK

®

EF & EC-138

CHECK HARNESS CONTI-
NUITY BETWEEN THROT-
TLE POSITION SENSQOR
AND ECM.

1) Turn ignition switch
"“OFF".

2) Disconnect throttle
positien sensor har-
ness connector.

3) Disconnect ECM har-
ness connector.

4) Check harness continu-
ity between ECM termi-
nal €8 and terminal
@.

Continuity should exist.
If NG, repair harness or
connectors.

v OK




TROUBLE DIAGNOSES

DISCONNECT

MISCONNECT

&

MEF&BEC

!

b, 5

l.V’

r——_——n-

MECONRECT

DISCONNECT

& [Me

i__EcH _'[F;Icounecrcﬂ

—

MEF&87C

Diagnostic Procedure 34 (Cont’d)

®

L 4

@

i

GHECK COMPONENT

(Throttle position sensor).

Refer to "Eiectrical Com-
ponents Inspection’”.
(See page EF & £EC-183)

CHECK GROUND CIRCUIT. NGL 1) Check harness conti-
1) Turn ignition switch "OFF". " nuity between throttle
2) Disconnect ECM harness connector. position sensor and
3) Disconnect throttle position sensor ground.
harness connector. 2) ECM ground circuit.
4) Loosen and retighten ground screws.
5) Check resistance between ECM ter-
minal @ and terminal (€.
Continuitly should exist.
OK
r
Reinstall any part removed.
Y
1) Erase the diagnostic test mode |l NG‘ 1) Perform ECM input/

(Self-diagnostic resulig) memory.
(Refer to EF & EC-51.)

2) Perform test drive and then perform
diagnostic test mode Il {Self-diagnos-
tic results) again. (Refer to EF &
FC-49.)

oK

Y

INSPECTION END

EF & EC-139

output signa! inspec-
tion test.

2) If NG, recheck the
ECM pin terminals for
damage or the connec-
tion of ECM harness
connector.

Gy

A

LR

F&

ey
FDW\ u@.\.

265



TROUBLE DIAGNOSES

Wet with fuel?

SEF832F

F ROAD TEST
Test conditions

Drive vehicle under the following conditions
with suitable gear position.
{1) Engine speed;
Non-turbocharger
2,150 £ 350 rpm
Turbocharger
2,150+ 450 rpm
(2) Intake manifold vacuum:
Non-turbocharger
-43.3 £10.0 kPa
(325 + 75 mmHg, —12.80+2.95 inHg)
Turbochargar
-33.34133 kPa
(-250 % 100 mmHg, —8.84 £ 3.94 inHg)

Driving mode (A): More than

13 minutes
: More than
20 minutes
& at idle speed
= (C): 10 seconds
Test o+ - al test condition
condition ®: 2 minutes
& B at idle speed
Engine | [ P
running |21 & &
Ignition o
switch: 3 Y I
OFF Time

Until red LED goes off.

(@ Start engine and warm it up sufficiently.

(2 Turn off ignition switch and keep it off
until 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.

(5 Repeat steps (@ through @ for a total
of 3 times.

@ Start engine and keep it at idle for
more than 20 minutes.

If engine stalls or ignition turns off
within 13 rminutes after engine is
started, return to step @). If over
13 minutes, restart step ().

(@ 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 ).
& Engine races over 4,000 rpm or
hardly accelerates for more than
10 seconds.
& Engine stalls or ignition is turns off,

Keep engine at idle speed for more

than 2 minutes.

SEFGG8N

266

Diagnostic Procedure 35

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

INSPECTION START

Y

Start engine and warm it up suffi-
ciently.

4

Make sure engine runs smoothly at
idie after warm-up.

Runs smoothly

Dees not run

smoothly
A

Y

Set the diagnosis mode selector of
ECM to Diagnostic Test Mode II.
{Refer io EF & EC-47))

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

Y

Y

These inspections should be per-
formed on both heated oxygen sen-
sors by changing monitor from left
side to right side.

(Refer to EF & EC-52.)

Check if the red LED on ECM stays
off during 10 seconds at 1,000 rpm
under no-toad.

Stays off Does not stay off

¥

These inspections should
be performed on both
heated oxygen sensors by
changing monitor from left
side to right side.

(Refer lo EF & EC-52.)

Set diagnosis to Diagnostic
Test Mode Il and check that
red LED on ECM blinks at
2,000 rpm under no-load.

Does not biink Blinks

Y

Check mixture ratic teed-
back system.
(See page EF & EC-35.)

Check idle CO%.
(See page EF &
EC-35)

Y

Remove all spark plugs from intake
manifold. Are plugs wet with fuel?

¥

INSPECTION END

Yes | peplace the injector in

b

which cylinder spark plug
is wet with fuel.

No

¥

Remove injector assembly.

{See page EF & FC-189)

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

'

EF & EC-140

'

{Go to ® on next page.)



TROUBLE DIAGNOSES

n1

CHECK

MALFUNCTION INDICATOR LAMP

MEF70&C

Diagnostic Procedure 35 (Cont’d)

|

Drips

Turn ignition switch "ON".

»| Replace the injectors

diagnostic results) memory.

{Refer to EF & EC-51))

Make sure Diagnostic trouble code No.
55 is displayed in Diagnostic Test Mode
Il.

Make sure fuel does not drip from which allow fuel to drip. el
infector.
Does not dri
P 2
¥
Reinstall any part removed.
e
A
Erase the diagnostic test mode Il (Seli- ® LE

FE
¥
1) Start engine and warm it up suffi- oL
ciently. il
2) Disconnect both heated oxygen sen-
sor harness connectors for at leask T
30 seconds at 1,500 rpm.
L4 AT
Connect both heated oxygen sensor
harness connectors. 57
=mn
B ! FA
Perform driving test as indicated in fig-
ure E] . A
Comes
v “ON" BR

Make sure malfunction indicator lamp

1) Perform diagnostic test

does not come "ON’' while engine is
running.

Does not come “ON"

v\

INSPECTION END

EF & EC-141

mode |l (Self-diagnostic g
results) and find diag-
nostic trouble code.

2) According to displayed BE
Diagnostic trouble code =
No., perform “"Diagnos-
tic Procedure'’.

3) If Diagnostic trouble
code No. 45 is dis-
played again, replace BL
all injectors, then per- a
form *‘Diagnostic
Procedure’. i

=)
g

267



TROUBLE DIAGNOSES

ITEM)

Diagnostic Procedure 36
INJECTOR CIRCUIT (Diagnostic trouble code No. 51) @( (MALFUNCTION INDICATOR LAMP

INJECTOR (T

INJEGTOR (NI

//
ECM harness connector

L
e

e T

MEF8GOF

Injector harness connector

7

SEF4711

268

EF & EC-142

Fid @ am o o R am wm @ o
3 33 33 33 3 zT; ia ) “z
BEE L] pee oo 1
10— W
103 —WoR
E@j 105— L
110—wrE _
(F23 {Engine room
112— W B harness)
114—WoL — wxa—@_] @—W/B
(Engine contral harness)
\ twh i te)
56—W/B
5
' o
T ~
@7 @ ﬂ
| |
I
PTTd | &
(5> : Turbocharger madel I
fi . i
(N> : Non-turbocharger model g L J:L
FUSIBLE
ECm (ECCS (1) e
CONTROL. HOLDER =
MOBULE) BATTERY MEF409F
Harness layout
™o L=/



TROUBLE DIAGNOSES
Diagnostic Procedure 36 (Cont’'d)

CONNEGT CONNECT
e G INSPECTION START
HS.

(—_. :E. r B

ﬁﬁ
!!!

CHECK POWER SUPPLY. NG.,L CHECK HARNESS CON- Gl
Check voltage between terminal (@) TINUITY BETWEEN
(Turbocharger), (&) (Non-turbocharger) INJECTORS AND BAT-
and ground. TERY. i
Voltage: Batlery voltage 1) Turn ignition switch M
- @ O “OFF”.
oK 2) Disconnect injector
MEF684F harness connector. =R
3) Disconnect battery @&
terminal.
4) Check harness conti- e
nuity between terminal o
(@) (Turbocharger), (&
g {Non-turbocharger)
and battery @ termi-
— nal.
“ﬁ}s Continuity should
- exist. oE
DISCONNECT 5) Check "G" fusible link. e
Eﬁ} H NG, replace harness,
connector or fusible
SEF198E link. Sl
' -
gD Mo 1 ecer || cHECK HARNESS CONTINUITY .| Repair harness or con- W
BETWEEN INJECTORS AND ECM. nectors.

0. 2 injector . .
4in 2) Disconnect injector harness connec-
. jector &
tors and ECM harness connector. BT
No. 6 injector AR i
3) Check harness continuity between

| ECM 0 OONNEGTOR terminals (B (Turbocharger) or (@)
1

(Non-turbacharger) and ECM termi-

: N

© N
_;‘ DISEDNNErn -’ N 5 He. ) -
E: NO injectar 1) Disconnect battery @ terminal.

D1-103 - 106 . 110 - 112 - 114 .
iy y nals GID, (AW, (B, A, D, Rl
qam.
ﬁ ISCONNECT Continuity should exist.
@K =4
Turbocharger madel NG
o CHECK COMPONENT (Injector). »| RBepair or replace injec-
Refer to "Electrical Components tar. T
Inspection”. i
(See page EF & FC-185)
QK =6
Noen-turbocharger model l B
5 Reinstall any part remaoved.
‘ g7
) . NG )
1) Erase the diagnostic test mode Il »| 1} Perform ECM input/
(Self-diagnostic results} memory. output signal inspec-
(Refer to EF & EC-51)) tion test. BE
SEF139EA[ | 2) Perform test drive and then perform 2) 1f NG, recheck the
diagnostic test mode Il (Self-diagnos- ECM pin terminals for
tic results) again. (Refer to EF & damage or the connec-
EC-49.) tion of ECM harness 1
connector. h
lOK
INSPECTION END EL
(DX

EF & EC-143 269
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"TROUBLE DIAGNOSES

Diagnostic Procedure 37

CLOSED THROTTLE POSITION SWITCH (Idle position) (Not self-diagnostic item)

ECM (ECCS j%z
o]

AlS]

e

[Engine contrel harness)
CGNTROL [o]] s+—L&~r
MODULE) % 57— G/R
5t i 1
NG
57 57 E
CLOSEDR THRQTTLE
@ POSITION SWITCH
MEF410F
Harness layout
b N
%ﬁ\[’\(\i@\\ A \w
R E
( J
Closed throttle position Front (
switch harness connector ™ / i
r 7 e — /
0 ECM ha mactor~ /
mess connector/?,
= U kA -
r/}/ MEF&79F e MEFB60F

EF & EC-144




TROUBLE DIAGNOSES

[ Ecm _ |o[ConnecToR]| @
) 54 '
IT-[;'
Hs. _
CONNECT V Kb
® O
- MEFG8IC
E el DISEORNECT — OISCORNECT
TS T
HS.
([__Eem |9 CONNECTOR]|
57 54
— 7
&
.
- MEF&85F

Diagnostic Procedure 37 (Cdnt’d)

INSPECTION START

r

CHECK INPUT SIGNAL.
1) Turn ignition switch "ON".
2) Check vollage between ECM terminal
64 and ground.
Voltage:
Throttle valve fully closed:
9.0 - 10.0V
Throttle valve fully open:
ov

NG

Y

OK

A4

INSPECTION END

EF & EC-145

CHECK HARNESS CON-
TINUITY BETWEEN ECM
AND CLOSED THROTTLE
POSITION SWITCH.

1) Turn ignition switch
“OFF".

2) Disconnect closed
throttle position switch
harness connector.

3) Disconnect ECM har-
ness connector.

4) Check harness conti-
nuity between ECM
terminals &9, &) and
terminals @), .
Continuity should
exist.

If NG, repair harness
or connectors.

OK

A4

Check if closed throttle
position switch (throttle
position sensor body) is
installed in proper posi-
tion.

{See page EF & £C-184.)

OK
Y

CHECK COMPONENT
(closed throttle positicn
switch).

Refer to “Electrical Com-
ponents fnspection’”.
(See page EF & EC-184)

AT
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Diagnostic Procedure 38

START SIGNAL (Not self-diagnostic item)

IGNITION
) SWITCH
CFEJACC] ON T ST

QO
olo
o)

FUSE BLOCK
{Refer to “POWER SUPPLY
RQUTING" in EL section.)
CONNECTOR -
(Engine contral (Main i
harness) harness}) 87 ~— &8
43—BrY 8-y B-Y—1—8A |
= _
(=] H ;
%

OO0

w
— B/Y
WA raf—|

fe]

E@ ‘ ’
L
c 7
[Engine room
harness) T

43

ECM (ECCS @

CONTROL
MCDULE)

MEF411F

Harness layout

ECM harness éonnector* R
s e T
T MEFEE9F

272 EF & EC-146



TROUBLE DIAGNOSES

B START SIGNAL CKT B

1 CLOSE THROTTLE, SHIFT
TO P OR N RANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY.

NexT [ START |

SEF1&1L

Diagnostic Procedure 38 (Cont’d)

INSPECTION START

¥

CHECK OVERALL FUNCTION.
1) Turn ignition swilch “"ON’".
2) Perform "“START SIGNAL
CIRCUIT"” in "FUNCTION
TEST' mode with CONSULT.

NG

hd

L

% MONITOR ¢« NO FAIL

OFF
0N
OFF
ON

START SIGNAL
CLOSED TH/POS
AR COND SIG
NEUT POSI SW

| RECORD |

SEF485M

OR
1) Turn ignition switch “"ON’".
2) Check "START SIGNAL" in
“DATA MONITOR" mode with

®

CONSULT.
IGN “ON" OFF
IGN “START" CcN
OR

ECM__ 0] CONNECTOR]

@ &

CONNEGT

*@E}) :

MEFE91C

1) Check voltage between ECM
terminal @ and ground.
When cranking:

Battery voltage
Except above:
ov

&

OK

¥

INSPECTION END

El“

ECH _[of CONNECTOR]

T @ C_!--

DISCONNECT

DISCOMKEET
25)
4 €

43

e GISCONNELT -
~ €

_/

. :

MEF892C

EF & EC-147

Check the following

items.

1) “G” fusible link

2) "7.5A" fuse

3) Ignition switch

4) Harness continuity
between ECM and
ignition switch
Continuity should
exist.

5) Harness continuity
between battery @
terminal and ignition
switch
Confinuity shouid
exist.

BR

04

273



TROUBLE DIAGNOSES

Diagnostic Procedure 39
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

(Engine contral (Engine room
]

!

B ot R

J J harness) (r=) (B12) harness)
S BT
% E (Brown)
am
BE<—
: -]
@ @
BODY_GF_IOUND
POWER
ECM (ECCS @ gTEEH'NG
CONTROL
o rressune

MEF412F

Harness layout

e (W

—C

Under floor
=

—7"

ECM harness connector - - ; ‘l"ransverse
T . Front suspension link LH

-, o
g MEF860F member MEF8B80F

274 EF & EC-148



TROUBLE DIAGNOSES

B Pw/ST SIGNAL CIRCUIT B

HOLD STEERING WHEEL
IN A FULL

LOCKED epesimion

THEN
TOUCH START

_
START |

[ next ||

SEF200L,

w NO FAIL

O

OFF

#r MONITCR

PW/ST SIGNAL

I RECORD |

SEF591I

— - CONNECT
(53
[ 34EGH o CONNECTOR] . ﬂ

B O

MEF&93C

= =3 DISCONNELT /7=

€
[eon__Io| oownecToR]|

[Q]

L " MEFE94C
-

AL

DISCONNECT

o

SEF4814

Diagnostic Procedure 39 {(Cont’d)

INSPECTION START

G
A\ 4
CHECK OVERALL FUNCTION. OK‘ INSPECTICN END
1) Turn ignition switch "ON'™. ! WA
2) Perform “PW/ST SIGNAL
CIRCUIT” in “FUNCTION
TEST” mode with GONSULT. Bl
OR
1) Start engine.
' 2) Check “PW/ST SIGNAL" in LE
“DATA MONITOR' mode with
CONSULT.
Steering is neutral position: OFF
Steering is turned: ON
OR
@ 1) Start engine. FE
2) Check voltage between ECM
terminal 9 and ground with
tester. &L
Voltage:
Steering is neutral position:
Approx, 8 - 9V T
Steering is turned:
Approx. OV AT
NG

CHECK HARNESS CONTINUITY NG | Repair or replace har-

BETWEEN POWER STEERING OIL "1 ness or conneclors. EA

PRESSURE SWITCH AND ECM. - y i

1) Turn ignition switch “OFF".

2} Disconnect ECM harness connector A
and power steering oil pressure -
switch harness connector.

3) Check harness continuity between BB
ECM terminal 8 and @),

Continuity should exist.
OK ST
NG
BF
A 4

CHECK GROUND CIRCUIT. CHECK COMPONENT.

Check harness continuity between ter- {Power steering oil pres- EiF:

minal (B and ground. 0K | sure switch)

Continuity should exist. » Refer to “Electrical Com-

ponents Inspection’. Bl
{See page EF & EC-186.)
D
EF & EC-149 275



TROUBLE DIAGNOSES

Diagnostic Procedure 40

NEUTRAL POSITION SWITCH & A/T CONTROL UNIT (NEUTRAL POSITION SIGNAL) CIRCUIT
(Not self-diagnostic item)

H PR
b EER P O A

ECM (ECCS @

CONTROL
MODULE)

Harness layout

/7 E
(Engine control

harness)

L YL ————————e——— YL

(Engina roam
harness)

& @
@_m

(Brown)

[l
—
I
-
™
-

[ B XD
DI I TI1T 117

A/T CONTROGL UNIT

=

BODY GROUND

@ : AT rnodel

@ : MIT mode!

{Alternator
harness)

® @
il
@@

{Blue)

NEUTRAL
POSITION
SWITCH

MEF413F

ECM harness connecto;j/, s

MEFBEYF

276
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TROUBLE DIAGNOSES

>]

W NEUTRAL POSI Sw CkT
SHIFT
our oF N/P-rangE

THEN
TCUCH START

START |

SEF486M

L |

Diagnostic Procedure 40 (Cont'd)

INSPECTION START

E’

WwMONITOR #NO FAIL

[

OFF
0N
OFF
O N

START SIGNAL
ClI OSED TH/PCS
AR COND SIG
NEUT POSI SW

[ RECORD |

SEF485M

[ _ ECM__ 0| CONNECTOR]|
HS

CONNECT b

&

© S

gl |

-
£

=i

MEFB95C

g

ECM cannector

[eon ﬁ'comsnroﬁﬂ

C/UNIT ©| CONNELCTOR I

'3 A/T control unit
connector

MEF437E

(&]

.
(ool

18, B
DISCONNEGT

SEF484)

A :
CHECK QVERALL FUNCTION. OK.: INSPECT!ION END Gl
1) Turn ignition switch “CN’'.
2) Perfarm “NEUTRAL POSI SW
CKT" in "FUNCTION TEST" [EES
maode with CONSULT. )
OR
1} Turn ignition switch "ON"". —
2) Perform “NEUT POS! SW'' in Wl
“"DATA MONITOR" mode with
CONSULT.
“Nl’ or Gip!!: ON H__‘(;;
Except above: OFF ’
OR
@ 2) Check voltage between ECM
terminal @8 and ground.
‘N or “P”: Approx. 0V
Except above: 8 - 9V
NG FE
E ¥
CHECK HARNESS CONTINUITY NG, | Repair or reptace har- oL
BETWEEN ECM ANC NEUTRAL POSI- ness or connectors.
TION S8WITCH (A/T CONTROL UNIT). +
1) Turn the ignition switch "OFF"". WIT
2} Disconnect ECM harness connector. -
3) Risconnect neutral position switch
harness caonnector or A/T control unit )
harness cannector. AT
4) Check harness continuity between
ECM terminal @ and or {3,
Conlinuity should exist. D
OK
r =)
NG R
CHECK GROUND CIRCWIT
{(M/T only).
Check harness continuity between ter- _—
minat 8 and ground. fus
Continuity should exist.
0K CHECK COMPONENT. BE
e (Neutral position N
switch)
Refer to “"Electrical .
Components §7
Inspection’”.
{See page EF & EC-186.)
e (A/T control unit) BE
See A/T section. ;
» o (Inhibitor switch)
Refer to “‘Electrical
Components HE
Inspection’’.
{See page EF & EC-186.)
EL
(TB)4
EF & EC-151 277




TROUBLE DIAGNOSES

Diagnostic Procedure 41

FUEL PUMP (Not self-diagnostic item)

i

D,

{Engine
control
/ harness)
asp

104—8rP
]

||

%
%
%
%

FUEL PUMP RELAY

/'3

[Main harness)

HE®
PR G

B/P
(Engine room
harness)

®@w (&)

= T PU
{1}
Bl ]
ol |
L

T

%

[FEEER)

{Body
harness)
oR

FUEL PUMP

|
)

ECM harness connecior~ -

T //MEFSGQF

\

|

Fusl pump rela

// J B
Xbriv/er’s side dc:rjf//\

T

MEFB82F

2 seater models-
| Luggage room

= Fuel pump =
harness connector

¢ ey

SEF4851A

2 seater models 1A\ ] [

Behind the passenger side seat
senn

4l

connector

Fue! pump control
maodule

e
Front

HICAS control unit

Fuel pump control
module harness

MEF8B3F

278

EF & EC-152

. : 2 seater model CONTROL
MODULE

ECM (ECCS (©) : 2+2 seater model FUSIBLE

CONTROL h‘glL(DEH 1

MCDULE) BATTERY

MEF414F
Harness layout
G"’_"e box /l Hood lever




TROUBLE DIAGNOSES

2 seater model

DONNECI U

2+2 seater
model

CDNNECT : :

SEF253N

= 1
EE TISCONNEC .

5 =
2 seater model
D\SCDNNECT O

2+2 seater
model

.
DISCUNNECT a u&

Efi ! DISCONNELT ’

(D HCWNEGTORH

OISCONNECT

@

(&)

SEF254N

M Fuee PUMP CIRCUIT HI

PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE
PULSATION ON THE FUEL
FEED HOSE?

OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SCUND
EVERY 3 SECONDS?

["nexr [ NO_JIYES ]

SEFB33L,

B acTive TEST [ ]

FUEL PUMP RELAY ON

MONITOR = == =—
CMPS.RPM {POS) Orpm

B oo || OFF |

MEF686F

Diagnostic Procedure 41 (Cont’d)

INSPECTION START

i B
CHECK POWER SUPPLY. NG+ Gheck the following
1) Turn ignition switch “ON", | items.

2) Check voltage between fuel pump

connector terminal (@ and ground.

Battery voltage indication should
appear for 1 second afier turning
ignition swifch “ON".

OK

EF & EC-153

1) “G" fusible link
2) Harness continuity
between
® battery @ terminal
and fuel pump relay
@ fuel pump relay and
fuel pump
e fuel pump relay and
ECM terminal
Conlinuity should
exist.

OK

|

CHECK COMPONENT
(Fuel pump relay).
Perform “FUEL
PUMP CIRCUIT"
in "FUNCTION
TEST"” mode with
CONSULT.

CR
Perform "“FUEL
PUMP RELAY
TEST” in "ACTIVE
TEST" mode with
CONSULT and
check for operat-
ing sound.

CR

Refer to "Electri-
cal Components
Inspection’’.
(See page EF &
EC-186.)

il

WA

Sz
—]

=
fi==))

FA

m
(]
==

279



TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont’d)

‘m 2 seafter model @®

ol ) At

Ml Iy

o

CANNECT . m

E 2+2 seater CHECK GROUND CIRCUIT. NG | Check the following

= model B O 1) Turn ignition switch “OFF"". itemns.

E @\ 2) Loesen and retighten ground screws. Harness continuity

c|a .
— blcla/ | 3) Start engine, between
- 4} Check voltage between fuel pump e fuel pump and fuel
SEF255N terminat (b) and ground under the pump control modufe
following conditions. # fuel pump control mod-
ule and ECM terminal
Idling Approx. 3 - BY D
Baltery voltage

RISCONNECT NQO

Gé] mscunuz::'r
OK

!n
L_

tarti ;
starting engine OK

- \ \\/ For 30 seconds after Continuity should exist.
a
clb

ot

INSPECTION END CHECK COMPONENT
(Fuel pump).
Refer to "Electrical Com-

= ponents Inspection’.
=5 {See page EF & EC-181))

F | ,

-
TS. NG
CONNECT -
€ '
. J Replace fuel pump con-

trol module.

i DISCONNEET

|

(D rﬁconuscrm”

L

MEFB598C

280 EF & EC-154



TROUBLE DIAGNOSES

Diagnostic Procedure 42
IACV-AIR REGULATOR (Not self-diagnostic item)

IACV-AIR REGULATOR :H::E Gl
- RELAY
@ BEE - M2
pg -
G )
=g 55 23 ERM
o e,
% (Main L@
harness)
i 1 “
18—8/P [V
(Engine |
trol o
=) = x el g
a (5@
e FE
@ {Engine roocm
; harness)
€L
s 5
W "
TS
o & I3 A ol m E B
: Gy,
§ 6 o ILL a7
ENGINE
ECM (ECCS @ GROUND Ell;lqulBLE
CONTROL =
MODULE) HOLDER BATTERY B
MEF415F
Harness layout EA,
SR
\ RA
Intake mapifold ST
/ %%‘@’cwer - \I\\
ECM harness connector: - Uel Pressure s eront
P e 7 wregulamr N
P MEFB6OF Tireguiaor MEF884F EE
HIA
EL

BX

EF & EC-155 281



TROUBLE DIAGNOSES

Diagnhostic Procedure 42 (Cont’d)

INSPECTION START

B
4
CHECK POWER SUPPLY. NG | Gheck the following
1) Start engine. 7| items.
2) Check voltage between IACV-air reg- 1) Harness continuity
utator terminal @ and ground. between

Voltage: Battery voitage

L)
&R @
d £
CONNECY @@
® B
SEF492t
(B
T DISCONMNECT
i 4l @
Vs
RES]
o1 T 3
18
Ei} DISCONNECT
[C__Ecn [ connECTOR]|
18
|
= OISCONNECT
TS,
8 . »
MEFGS2C

PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE
PULSATION ON THE FUE
FEED HOSE?

DR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND
EVERY 3 SECONDS?

B FUEL PUMP CIRCUIT B

L

[_next || _NO J[YES ]

SEF833L

B ACTIVE TESTH [ ]

FUEL PUMP RELAY (ON

CMPS-RPM (PCS) Orpm

MONITOR — —= =

|

I ovoFr | OFF

MEF&86F

282

OK

EF & EC-156

¢ IACV-air regulator and
fuel pump relay

® fuel pump relay and
battery @ terminal

@ fuel pump relay and
ECM terminal 38

Continuity should exist.

2) "G" fusible link

CK

¥

CHECK COMPONENT
(Fuel pump relay}.

Perform "“FUEL

PUMP CIRCUIT"
in “"FUNCTION
TEST" mode with
CONSULT.
OR

Perform “FUEL
PUMP RELAY
TEST' in "ACTIVE
TEST' mode with
CONSULT and
check for operat-
ing sound.

OR

Refer to "Electri-
cal Components
Inspection’’.
(See page EF &
EC-188)




TROUBLE DIAGNOSES
Diagnostic Procedure 42 (Cont’d)

D] ®

4 b & 5

DISCONNECT ‘
E’Q CHECK GROUND GIRCUIT. NG | Repair or replace har- (€]
= 1} Stop engine. "| ness or connectors.
2) Disconnect 1ACV-air regulator har-
WA,
ness connector. =
= 3) Check harness continuity between
terminal {b) and ground. -~
f 0
SEFdsdl Continuity should exist. EM
OK
X 1C
CHECK COMPONENT NG | Repair or replace IACVY-
{(IACV-air regulator). 1 air regulator.
Refer to “'Elecirical Components
Inspection’’,
(See page EF & EC-185)
=E
rg
OK
h 4
INSPECTION END CL
AT
AT
£D
FA
ST
3E
RI&
EL
X

EF & EC-157 283
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TROUBLE DIAGNOSES

Diagnostic Procedure 43
IACV-AAC VALVE {Not self-diagnostic item)

J

(Engine
control
harness)

ECM [ECCS @
CONTROL
MODULE)

-

{Brown)

=

@
7S [
B

IGNITION
SWITCH
OFF[ACC] 0N
ol
o1Q
Q

CHCHO—G|4)

FUSE BLOCK

(Refer to "POWER SUPPLY

AQUTING” in EL section.]
BAR

ol
H® @

_
E@ T_{ CONNECTOR
=

[Main
harness)
x

x

(Engine room
harness)

FUSE BLOCK

w“

w

Dy

I
x

{in RELAY
BOX)

Ed

iy

Cds =

O—r=—J |

a7
G—]

{—p—dT]
=

FUSI
LINK

HCOLDER

BLE

BATTERY

MEF416F

Harness Iayout

ECM hamess conneclcr -

MEFBGQF

*IACV-AAC valve
harness connector

7

MEF885F

Brake ﬂund

EF & EC-158




TROUBLE DIAGNOSES

Diagnostic Procedure 43 {Cont’d)

&)

CONNECT

SEF486]

DISCONNECT

A€ &)

DISEONNECT

ﬁ OISLONNECT
A€

B—-————-—-o -

MEFB87F

DISCONNECT

i~ Y OISCONNECT
A€ A€

[__EcH_ o[ comecror]

| &

MEF700C

W iacv-AACHh SYSTEME [

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW.LIGHT SW OFF)

s

SEF249M

BACTVETEST R [
IACV-AAC/V OPENING 50%

= = = MONITOR = = =
CMPS.RPM (POS}  850rpm
MAS AIR/FL SE 1.24V
COOLAN TEMP/S  179°F

[Qull UP ][ DWN jlQd|

MEFGEBF,

INSPECTION START

S

v B]
CHECK POWER SUPPLY. NG | Check the following &l
1) Turn ignition switch “ON". ") items.
2) Check voltage between [ACV-AAC 1) “G" fusible link
valve terminal (@ and ground. 2) Ignition switch A
Voltage: Ballery vollage. 3) "10A’ fuses
oK 4} Harness continuity _
between terminals: EM
o |IACV-AAC valve and
ignition switch
e Ignition switch and LG
battery @& terminal.
y
CHECK HARNESS CONTINUITY NG | Repair or replace har-
BETWEEN IACV-AAC VAL VE AND ECM. | ness or connectors. -
1) Turn ignition switch "“QFF", FiE
2) Disconnect ECM harness connector
and IACV-AAC valve harness con- cL
nector.
3} Check harness continuity between
terminal () and ECM terminal (@. Ry
. . VT
Continuity should exist.
OK
D | At
CHECK COMPONENT NG | Repair or replace IACVY-
{(JACV-AAC valve). AAC valve. BB
1) Reconnect ECM harness connector
and IACV-AAC valve harness con-
nector. &
2) Start engine and let it idle.
3) Periorm "IAGV-AAC/Y
SYSTEM™ in “FUNCTION RA
TEST" mode with CONSULT.
OR
3) Select “IACV-AAC/V B
OPENING" in “ACTIVE TEST"
mode with CONSULT.
4) When touching “Qu" and §T
"'Qd", check that engine
speed changes according to
the IACV-AAC valve opening BIF
percentage.
OR
@ 3) Disconnect IACV-AAC valve HE&
harness connector,
4) Make sure that idle speed
drops. EL
OK
¥ )
INSPECTION END IDX
EF & EC-159 285



286

TROUBLE DIAGNOSES

Diagnostic Procedure 44
IACV-FICD SOLENOID VALVE (Not sel{-diagnostic item)

b HHHHER R

ECM (ECCS @
CONTROL
MODULE)

t

FUSIBLE
LINK
HCLDER

FUSE BLOCK
(In RELAY
BOX)

IGNITION
SWITCH
IACV-FICO aws  JOFEJACCTONTST
P SOLENOID ] 3H
VALVE @ [@ 3 510
&) 4 Q
-::{>E] S 16
& 7
|
o FUSE BLOCK
(Refer to "POWER SUPPLY
) ROUTING" in EL section.)
{Main .
harness)
BR
z
(Engine
control E
harness)
33— R @ @ Ed
) [ N
) *
EE IEngine reom
harness)
BrR B/R
{Brown)

MEF417F

Harness layout

S

ECM harness connector~ - /

e

MEF869F

~,

~/

1)
IACV-FICD
solencid valve
harness connector

aans

Brake fluid ’rese}rw?ir \

MEFBB6F

EF & EC-160




TROUBLE DIAGNOSES

Diagnostic Procedure 44 (Cont’d)

5 CONNECT
[::(3_[3_]:_‘1 S, (}l INSPECTION START
' B
D O [ GHEGK POWER SUPPLY. NG | Check the following
1) Turn igniticn switch “ON™. | items.
~ 2) Check voltage between IACV-FICD 1) G’ fusible link
(tﬁﬂ) solencid valve terminal and 2} “10A" fuses
= ground. 3} Ignition switch
SEF4091 Voltage: Battery voltage. 4) Harness continuity
|El - oK between terminals:
@E’a ﬁ e |IACV-FICD solenoid
=, valve and ignition
.Eﬁ-l[sr L / switch
DISCONNEET ® Ignition switch and
i battery @ terminal.
T8 Continuity should
o= DISCONNECT SEONKEGT exist.
T5. E@ Eé}
-, ¥
% CHECK HARNESS CONTINUITY NG‘_ Repair or replace har-
SEFSO0T | BETWEEN IACV-FICD SOLENOID "| ness or connectors.
— i VALVE AND ECM.
|[ ECM O] CONNECTOR]| G'e 1) Turn ignition switch “OFF".
- 33 Eﬂ 2) Disconnect ECM harness connector
and IACV-FICD solenoid valve har-
DISCONNECT ness connector.
Eﬁ) - 3) Check harness continuity between
- T |IACY-FICD sclenoid valve terminal
TS. {8y and ECM terminal &3 .
DISCONNECT Continuity should exist.
{afbf oK
MEF701C D
A 4
D] CHECK COMPONENT NG | Repair or replace IACY-
W IACV-FICD S/V SYSTEMM (IACV-FICD solenoid valve). FICD solenoid valve.
LET ENGINE IDLE 1) Reconnect ECM harness connector
and IACV-FICD solenoid valve har-
THEN ness connector.
TOUCH START 2) Start engine and let it idle.
(A/C SW.LIGHT SW OFF] 3) Perform "IACV-FICD S/V
SYSTEM" in "FUNCTION
TEST"” mode with CONSULT.
[ next || START | OR
SEF4B8M 3) Perform "1ACV-FICD SOL/NV
TEST" in “ACTIVE TEST"”
D Wl ACTIVE TEST B [:] mode with CONSULT.

lacv-Fico soly OFF
MONITOR = = =

CMPS-RPM (POS)  762rpm

COOLAN TEMP/S  177°F

CLOSED TH/PQS ON

AIR COND SIG  OFf

IACV-AAC/V 18%
CON_[ovior /el

MEFG83F

OR
Refer to “Electrical Components
Inspection”,
(See page EF & EC-185))

®

OK

h 4

INSPECTION END

EF & EC-161

Dy
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TROUBLE DIAGNOSES

Diagnostic Procedure 45

PRVR CONTROL SOLENOID VALVE (Not self-diagnostic item)

Harne

PRVR CONTROL
SOLENQID VALVE

{

@D

>

1Mm-—-y —|

BAR

(Engine
control
harness)

EaBaasr=ma[tjas asiEEEalaa"a=acE
H A H R O R

(Engine room
harness)
L———B-R B-R

1GNITION

SWITCH
UFFACC/ON [ ST

R [ o0
R
®EB 3

=>pRE 7
E] FUSE BLOCK

(Refer to “POWER SUPPLY
{Main ROUTING" in EL section.)

hamess) i
x BsR--t 2B
E®
£ |_J CONNECTOR
x

o

B/R
(Brown} \» FR
. @ )

% FUSE BLOCK
(In RELAY

| BOX)
Tz T x
@ 11 l |

T e

5 WL e
Ecm (ecos (D) FUSIBLE
CONTROL '-'gK =
MODULE) HOLDER BATTERY

MEF418F
ss layout

b

t oy

.l

ECM harness connector -~ -
T

e T T

MEF8GSF

Non-turbocharger models
__7\\ '

PRVR control

AAAN) .
(274 solenoid valve
,\w..., harness connector

~—

SEF200EA

~—

Turbocharger models ™

~({

~ AN
Brake fluid

TR
A [

\"_;J}‘ !
/ LA K _PRVR control solenoid

‘ \" valve harness connector
AN
k / ( Front a

MEF887F

288
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TROUBLE DIAGNOSES

Diagnostic Procedure 45 (Cont'd)

GONNELT

€

T T

| ———

\

SEF5071

INSPECTION START

;

Eal
GHECK POWER SUPPLY.

1) Turn ignition switch "ON".

2) Check voltage between PRVR control
solenoid valve tarminal and
ground,

Voltage: Baltery voltage,

NG

’_Check the following

B g

&

L

0K

items.
1) *G"” fusibie link
2) "10A" fuses
3} Ignition switch
4} Harness continuity
beiween tarminals:
¢ PRVR control sole-
noid valve and igni-
tion switch

EF & EC-163

TS e Ignition switch and
DISCONNECT =~ | 1] battery ¢ terminal.
=5 Continuity should
1.5. exist.
T DISCONNECT DISCONNECT
€) ‘
[@"j . CHECK HARNESS CONTINUITY NG | Repair or replace har-
SEF508I BETWEEN PRVR CONTROL SOLENOID | ness or connectors.
VALVE AND ECM.
1) Turn ignition switch “OFF".
T S Discon
|| =ch P[CONNEETCIR]I (Ea 2) Disconnect ECM harness.connector
and PRVR control solenoid valve har-
1 ! ness connecter.
HS 3) Check harness continuity between
DISCONNELT _ terminal () and ECM terminal (iTD.
L 'mr s Continuity should exist.
DISCOKNNECT OK
{bla}
E ¥
merrosc] | CHECK COMPONENT NG | Repair or replace PRVR
{PRVR control solenoid valve). control solencid valve.
E] i 1) Reconnect ECM harness connecior
PRVR CONT S/v circUTl and PRVR control solenoid valve har-
DOES THE SOLENOID ness connector.
2) Perform ““PRVR CONT S/V
VALVE MAKE CIRCUIT” in "“FUNGTION
AN CPERATING SCUND TEST" mode with CONSULT.
OR
?
EVERY 3 SECONDS 2) Perform “PRVR CONTROL
SOLENOID VALVE TEST" in
[ ~ext {| NO || YES | “ACTIVE TEST" mode with
SEF623L CONSULT.
OR
D) WACTWVE TEST B [ ] @ Refer to “Electrical Components
PRVR CONT souv OFF Inspection'".
= = = MONITOR = =— = (See page EF & EC-182)
CMPS.RPM (FOS)  7h0rpm
COOLAN TEMP/S 179°F OK
02 SEN 0.92v h 4
02 SEN-R 0.93v
iNJ PULSE 2.6msec INSPECTION END
IACV-AAC/Y 16%
[_ON_]{onore
m MEFE90F

CL

at

AT

EL

[0

289



TROUBLE DIAGNOSES

Diagnostic Procedure 46
VTC SOLENOID VALVE (Not self-diagnostic item)

| EE P R A |

ecm (eccs (D)
CONTROL
MODULE)

113—G/8B

Y

SDLENOID SOLENOID
VALVE-LH VALVE-RH

4l

@7 @ B

u:\

{Engine
controi
harness)

2 AEE

Bi.

{Brown)

IGNITION
SWITCH
OFFTACC] ON
1] [ololG
2 0T ]
. : ©
A
5
z \
FUSE BLOCK
{Retfer to "POWER SUPPLY -
(Main ROUTIN_G in EL section.)
harness)
BAR 26
x
:
E T | connEcTOR
E g
{Engine rocm
harness)

..
L

@ FUSE BLOCK

{In RELAY

m] BOX)

FUsleLE
LINK
HCLDER

MEF419F

Harness layout

W

Gluve box

PR

ECM harness connectoy

=

MEF869F

PO

e
/ Front

O

Dy

S\&

\a-%

11 svenon™
VTC sclenoid
%f o
S Ch
'V

Intake manlfold
col|ector LH

valve LH harness
, connector r)

’\

12N
W MEFSBBF

Intake

manlfol

collector RH
= _g

harness connector

VTC solencid valve RH~_

MEF883F

290

EF & EC-

164




TROUBLE DIAGNOSES

{Left side) (Right side)
CONNECT
FOD)|EAD) % & @

Diagnostic Procedure 46 (Cont’d)

INSPECTION START

y

— :\
%Lm]
&

MEF865F
lE {Left side} (Right side)
OISCONNECT
(elax1 (bl @
.
AT
13

DISCONNECT

DISCONNECT

CHECK POWER SUPPLY.

1) Turn ignition switch “ON".

2) Check voltage between VTC solenoid
valve terminal (@) and ground.
Voltage: Battery voltage.

NG

OK

.| Check the following

items.
1) “G" fusible link
2) “10A" fuses
3) Ignition switch
4} Harness continuity
between terminals:
» VTC solenoid valve
and ignition switch
e Ignition switch and
battery @ terminal.
Continuity should
exist.

il VALVE TIMING S/v CKT B

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

[ ~ext )| NO ][ YES |

MEF&91F

CHECK COMPONENT

(VTC solenoid valve).

@ 1) Reconnect ECM harness con-

nector and VTC solenoid har-

ness cannectors.

2) Perform “VALVE TIMING S/V
CKT” in “FUNCTION TEST"
mode with CONSULT.

¥

OR
Refer to “'Electrical Components
Inspection”.
(See page EF & EC-186.)

B

OK
h 4

INSPECTION END

EF & EC-165

(zo)
s
3 - ,
MEFB67F| | CHECK HARNESS CONTINUITY NG‘ Repair or replace har-
BETWEEN VTC SOLENOID VALVE AND "I ness or connectors.
[_ecm__ o[ connecToR] C:‘} ECM.
13 1) Turn ignition switch “OFF".
{ ' 2) Disconnect ECM harness connector
!
DSCORNELT and VTC solenoid valve harness con-
~ ) nectors.
- 3} Check harness continuity between
terminat (@ and ECM terminal (1id.
— Continuity should exist.
@lan [
(Left (Right L& OK
side) side) MEFBE8F
D]
Y
D, NG

Repair or replace VTC
solenoid valve.

Gl

[

EL

=
=
=4

291



TROUBLE DIAGNOSES

Diagnostic Procedure 47
COOLING FAN CONTROL (Not self-diagnostic item)

IGNITION
: Turbocharger model SWITCH
: Non-turbocharger model E}.E’. ; aFF A(C)Cl lg;l;l g
— — 2 olel]
f 3 [¢R ¥]
&R &
] « 5 [N}
o * 3 FUSE BLOCK
= {Refer to "POWER SUPPLY
[ ) ROUTING™ in EL saction.)
— (Main _
1 ) harness) ,—“—‘_
(Engine B/R——32
control 2 !
harness)
S zo L,
£ Eg) . CONNECTOR
19— L L L
: B E .
[ ] (White) |
E GAW
[*]
o] m {Engine room FR
harness) ‘
] "
COOLING E FUSE BLOCK
FAN @ (In RELAY
MOTOR BOX)
T il
cooLING 2 .
FAN
MOTOR e mh
25 o zx ETE ¥ @
e '[é H—t
& |
o =), | UL
BODY COOLING COOLING o
ECM (ECCS ) GROUND EAN FAN SUB- FUSIBLE
CONTROL RELAY RELAY LINK
MODULE) =
HOLDER BATTERY

MEF420F

Harness layout

Cooling fan
relay

B \

Qil cooler -
s G

-
/gF ront /

MEF830F!
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TROUBLE DIAGNOSES
Diagnostic Procedure 47 (Cont’d)

B COOLING FAN CIRCUIT B Non-turbocharger models
DOES
COOLING FAN INSPECTION START el
ROTATE AND STOP
r
[
EVERY 3 SECONDS 7 CHECK OVERALL FUNGTION. OK,|  INSPECTION END ek
1) Turn ignition switch “'ON",
[nexr [ NO ][ YES | 2) Perform "COOLING FAN .
MEF63F CIRCUIT" in “FUNCTION M
TEST” mode with CONSULT.
[:] OR
B acrive TesT B 1) Turn ignition switch "ON'". LC
2) Perform “COOLING FAN" in
COOLING FAN - ON “ACTIVE TEST” mode with
COOLAN TEMP/S  78°C OR
‘i."ﬁ?. 1) Start engine.
S 2) Sei temperature lever at full FE
cold pasition. r
3) Turn air conditioner switch

OFF “ON”. o
MEF694F 4) Turn blower fan switch “ON". GL

5} Run engine at idle for a few

) minutes with air conditioner
Cooling fan operating. [T
6} Make sure that cooling fan
cperates.
NG iﬂ.\T

A4

@ Turn air conditioner switch and N
blower fan switch "OFF”. L

p—— 5 y A
IE—-- CHECK POWER SUPPLY. NG= Check the following.
1} Turn ignition switch "OFF". & “L" fusible link
5 CISCONNECY 2) Disconnect cooling fan relay. e “'RA" fusibte link Ri&
2 1.8. E@ 3) Turn ignition switch “ON™. e 10A fuse
4) Check voltage between terminais e Harness continuity
@, (3 and ground. between battery and 23
Voltage: Battery voltage coocling fan relay
& e Harness continuity
OK between fuse and cool- ar
Ng 05 1 ing fan relay =
@l@ Rb = If NG, repair harness or
connectors.
MEFB96F BE
®

o g DISCONNECT "‘5“”“”5” IR
I
G 44 €) A€
56
e il :
=L

- q 1974
L -

MEF697F

EF & EC-167 , 293



TROUBLE DIAGNOSES

DISCONNECT

€

|——|_____|

ECH

H

CONNECTOR)|

L

i

MEF698F

294

Diagnostic Procedure 47 (Cont’d)

®
l
GHEGK GROUND CIRCUIT. NG | Repair harness or con-
1) Turn ignition switch "OFF", nectors.
2) Discennect cooling fan motor har-
ness connector.
3) Check harness continuity between
terminal () and terminal (8, termi-
nal @ and body ground.
Continuity should exist.
OK
D] :
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disgconnect ECM harness connector, e Harness connectors
2) Check harness continuily between €@, E
ECM terminal {@ and terminal ). e Harness continuity
Continuity should exist. between ECM and cool-
ing fan relay
OK If NG, repair harness or
connectars.
y
CHECK COMPONENT NG.; Reptace cooling fan
{Coaling fan relay). relay.
Refer to "“Efectrical Components
inspection™.
{See page EF & EC-186.)
QK
h
NG

GCHECK COMPONENT

(Cooeling fan motor).

Refer to “Electrical Components
Inspection’’,

(See page EF & EC-182)

OK

r

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 connector and
refest.

4

INSPECTION END

EF & EC-168

b4

Replace cooling fan
motor.




TROUBLE DIAGNOSES

Diagnostic Procedure 47 (Cont'd)

W ACTIWVETEST B D

OFF

COOLING FAN

= == MONITOR= ==
COOLAN TEMP/S 88°C

||

Al _J[LOW]

MEF&39F|

Cooling fan

MEF635F

8 COOLING FAN CIRCUIT B
DOES
COOLING FAN
ROTATE AND STOP

EVERY 3 SECONDS 7

[ vexr JI_ NO ]| YES |

MEFE93F

B ACTivE TEST B ]

OFF

MONITOR —= = =
88°C

COOLING FAN

COOLAN TEMP/S

| l—hﬂﬁl LOWJlﬂwi—i

MEF700F

Cooling fan

150 §2 resistor

DISCONNELT

Engine coolant
temperature sensor
harness connector

Turbocharger models

INSPECTION START

;

CHECK CCOLING FAN LOW SPEED
OPERATION.
1} Turn ignition switch "ON'',
2) Perform “COOLING FAN" in
“ACTIVE TEST” mode with
CONSULT.
OR

NG

Check cooling fan low

1) Start engine.

2} Set temperature lever at full
cold position.

3) Turn alr conditioner switch
"ON".

4) Turn blower fan switch "ON".

5) Run engine at idle for a few
minutes with air conditioner
operating.

6) Make sure that cooling fan
operates at low speed.

OK

Y

Y

speed control circuit.
(Go to
[ PROCEDURE A ])

—_

CHECK COOQLING FAN HIGH SPEED
OPERATION.
1) Turn ignition switch “CFF",
2} Turn ignition switch “"ON"".
3) Perform “COOLING FAN
CIRCUIT" in “FUNCTION
TEST” mode with CONSULT.
OR

NG

Check cooling fan high

2) Turn ignition switch “ON".
3) Perform "COOLING FAN" in
“ACTIVE TEST” mode with

CONSULT.
OR

2) Turn air conditioner switch
and blower fan switch "OFF""

3) Disconnect engine coolant
temperature sensor harness
connector.

4) Connect 150Q resistor to
engine coolant temperature
sensor harness connector.

5) Restart engine and make sure
that cooling fan operates at
higher speed than low speed.

®

OK

Y

INSPECTION END

MEF701F

EF & EC-169

speed control circuit.
(Go to

PROCEDURE B I.)

@l

WA

e

LG

=
I=

U(

)
=I5

=

l;nd
Ln'—-'

B
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TROUBLE DIAGNOSES

5,3

]

S

~

s - QISCONNECT
a4 €

\b

© o

MEFG96F

DISCONNECT

A&

7

2

| €

[Q]
=

& DISCONNECT
pr.

B

MEF702F

[

=) DISCOKNECT =5
1€ A€

DISCONNECT

(I ﬁconnscroaﬂ'

Gt

19

(]

MEFGO5F|
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Diagnostic Procedure 47 (Cont'd)

PROCEDURE A

INSPECTION START

Y

CHECK POWER SUPPLY. NG | Ghack the following.
1) Turn ignition switch "OFF". “| @ "L tusible link
2} Disconnect cocling fan relay. e "R" fusible link
3} Turn ignition switch ““ON"". o 10A fuse
4) Check voltage between lerminals e Harness continuity
2, 3 and ground. between battery and
Voltage: Battery voltage. coeling fan relay
® Harness continuity
OK
between fuse and cool-
ing fan refay
If NG, repair harness or
connectors.
r
CHECK GROUND CIRCUIT. NG; Repair harness or con-
1) Turn ignition switch “OFF". | nectors.
2) Disconnect cooling fan motor har-
ness coennector.
3) Check harness continuity between
terminal (@ and terminal (8, termi-
nal ) and ground.
Continulty should exist.
OK
o k4 B
CHECK OUTPUT SIGNAL CIRCUIT, NG | Check the following.
1} Disconnect ECM harness connector. | » Harness connectors
2) Check harness continuity between €D, Eh
ECM terminal ® and terminal (1}. e Harness continuity
Continuity should exist. between ECM and cool-
OK ing fan rglay
H NG, repair harness or
connectors.
r
NG

CHECK COMPONENT

(Cooling fan relay).

Refer to "'Electrical Components
Inspection™.

(See page EF & EC-186.)

iOK

®

EF & EC-170

Y

Replace cooling fan
relay.




TROUBLE DIAGNOSES

Diagnostic Procedure 47 (Cont’d)

®

l

CHECK COMPONENT

{Cooling fan motor).

Refer to “‘Electrical Components
Inspection’™.

{See page EF & EC-182)

OK

Y

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. Recornect ECM harness con-

NG& Replace cooiing fan A
" motor. o
WA
il
LG

(=

— DISCONRECT
e

Y,
:’:&

I”

MEFB96F

" =4

7]

2 MR

@

DISCONNECT

3

o
TS.
5

[ 14T

MEF703F|

FE
nector and retest. e
PROCEDURE B MT
INSPECTION START AT
PD
v
CHECK POWER SUPPLY, NGL Check the following.
1) Turn ignition switch “OFF", » Harness continuity &,
2) Disconnect cooling fan sub-relay. between battery and
3} Turn ignition switch “ON". cooling fan sub-relay
4) Check voltage between terminals e Harness continuity =i}
@, @ and ground. between fuse and cool-
Voltage: Battery voltage. ing fan sub-relay
oK If NG, repair harness or BR
connectors.
L
CHECK GROUND CIRCUIT. NGL Repalr harness or con-
1) Turn ignition switch “OFF". "1 nectors. BF
2) Disconnect coeling fan motor har-
ness connector.
3) Check harness continuity between HA
terminal (&) and terminal &).
Continuity should exist.
T EIL
lOK
© .
DK
EF & EC-171 297



TROUBLE DIAGNOSES

- DISCONNELT - DISCONNECT
8]
MAE A€

I___Ecn ﬁccnuscrrﬂ[ &%
&

MEF704F)

Diagnostic Procedure 47 (Cont’d)

®

298

CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1) Disconnect ECM harness connector. "| @ Harness connectors
2) Check harness continuity between 2>, (Eh
ECM terminal (& and terminal (). ¢ Harness continuity
Conlinuity should exist. between ECM and cool-
- ing fan sub-relay
OK )
It NG, repair harness or
connectors,
¥
CHECK COMPONENT NG | Replace cooling fan sub-
{Cooling fan sub-relay). i relay.
Refer to "‘Electrical Components
Inspection”’.
(See page EF & EC-186.)
OK
4
NG

CHECK COMPONENT

{Coceling fan motor).

Refer to “'Electrical Components
Inspection’.

(See page EF & EG-182))

OK

¥

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

Trouble is not fixed.

Y

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

EF & EC-172

Y

Replace cooling fan
motor.




TROUBLE DIAGNOSES

Diagnostic Procedure 48
WASTEGATE VALVE CONTROL SOLENOID VALVE (Not self-diagnostic item): Turbocharger

model only

ey
&l
WASTEGATE WASTEGATE
VALVE CONTROL VALVE CONTROL IGNITION
SOLENOCID SCLENOID SWITCH
VALVE-LH VALVE-RH OFFJACCIGN T &T
A

[ faniina ]

go-i_ W
@ {@ T ;
M*S y

@F  @F R
“a = BEE {Refer to “POWER SUPPLY
(Main AOUTING” in EL section.}
harness) L@
i |

: (1)
Ew
H e :

x

25 — SB—J

{Engine

control (Engine room
harness) harness)
B/R B/R

(Brown) FR
= * &
‘ =

R HH AR o RS
T B O A B

FUSE BLOCK
| {In RELAY
=z oz oz BOX) i
N (] ()
GD)
NI s=m n
j [ 1L AT
ECM (ECCS 1G] FUSIBLE
CONTROL LINK . i PO
MODULE) HOLDE BATTERY 1
MEF421F
Harness layout =
Wastegate valve control
/ solencid valve LH harness B A
connector o 2 =2 54 \\ =)
e ”
0 7'—
/' ’ [ i B
ECM harness connector ~ /,// \
///////l/, - MEFBBIF gr\\ IpStICk MEFGO2F] [PyIF
HA
EL
DX
MEF893F

EF & EC-173 299



TROUBLE DIAGNOSES

Diagnostic Procedure 48 (Cont’d)

{Left side} (Right side}

INSPECTION START

&2 @3

Hﬁl

CONNEET

® SEF213d
|ET {Left side) {Right side)
@ (‘ DISCONNECT
a [+ ] t
o () € 3
18. l2E)
DISLONNECT 15
= DISCONNECT
A€ [«
% _—
SEF2144
—
[__eon jO[CUNNEcTDE}l @
¥s

—

DISCONMECT

DISCONNECT

ik

{Right

(Glan Glan side)

(Left
side}
SEF201E

300

CHECK COMPONENT

{(Wastegate valve control solenoid
valve).

Refer to “'Electrical Components
Inspection'’.

{See page EF & EC-182)

, 5|
CHECK POWER SUPPLY. NG | check the following
1) Turn ignition switch "ON". | items.
2} Check voltage between wastegale 1) "G" fusible link
valve control sclenoid valve terminal 2) "10A" fuses
@ and ground. 3) Ignition swiich
Voltage: Ballery voltage. 4) Harness continuity
O between terminals:
e Wastegate valve
control solenoid
valve and ignition
switch
e ignition switch and
battery @ terminal.
Continwity should
exist.
h 4
CHECK HARNESS CONTINUITY NG Repair or replace har-
BETWEEN WASTEGATE VALVE CON- | ness or conneciors.
TROL SOLENOID VALVE AND ECM.
1) Turn ignition switch "OFF".
2) Disconnect ECM harness connector
and wastegate valve control salenoid
valve harness connectors.
3} Check harness continuity between
wastegate valve control solenoid
valve terminal () and ECM terminal
o5
Conlinuity shouid exist.
OK
Y
NG

Repair or replace waste-

OK

h

INSPECTION END

EF & EC-174

gate valve control sole-
noid valve.




TROUBLE DIAGNOSES

Elecirical Components Inspection

Giove box ECM INPUT/OUTPUT SIGNAL INSPECTION

1. ECMis located behind front passenger side floor board. For
this inspection, remove the front passenger side floor g

board.
[t}
MEF7056 B
2. Remove ECM harness protector.

ECM harness protector
ol
MEF541C e

3. Perform all voltage measurements with the connectors con-
nected. K
Extend tester probe as shown to perform tests easily.

AT
\7;_4@-‘
A
BR
Thin wire Tester probe g7
serosn|  ECM HARNESS CONNECTOR TERMINAL LAYOUT BF
Fi&
' ! Tale =
norLef3lisdasDaee 11 (21314 [51&] 7 X910 |§| R1i22]23D12nlRs 1R 28129130] [41]42143]4 4]45]46]4 7[48{43]50
MJ_]!I]_H]]?]BH 115(116] |1 1112113114151 6<18]19/20 31132133]34|35[36]<]38[39140] [S1]52153[54155[56/57(58/59160 HS
[
MEFEQZj

EF & EC-175 301



TROUBLE DIAGNOSES

ECM inspection table

Electrical Components Inspection (Coni’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION “DATA
NO.
1 [ Engine is running. |
2 L ) Approx. 0.1V
3 idle speed
Ignition signal
1t [ Engine is running. |
12 I_ Approx. 0.14V
13 Engine speed is 2,000 rpm.
[Engifié 1s runfing. | Voitage briefly decreases
4 TACV-AAC valve L from battery voltage (11 -
Racing condition 14v),
[ Engine is running. | BATTERY VOLTAGE
6 Cooling fan sub-relay L Cooling fan is not operating. (11 -14v)
{Turbocharger model) | Engine Is running. |
i_ Approx. 0V
Cooling fan is operaling.
[ Engine is running. |
L 1.0-1.5v
Idle speed
7 Tachometer
[ Engine is running. |
|_ 23-28V
Engine speed is 2,000 rpm
[ Engine is running. | BATTERY VOLTAGE
l— Air conditioner switch "OFF™ (11 - 14V)
9 Air conditioner relay -
| Engine is running. |
L Approx. OV
Air canditioner switch “ON"'
[ Engine is running. |
l_ 08 -1.0v
Idle speed
16 ECM power source
Engi i ing.
(Self-shutoff) [ Engine is nof running. | BATTERY VOLTAGE
L For a few seconds after turning ignition switch (11 - 14v)
“OFF"
[ Ignition switch "ON™")
L For a few seconds after turning ignition switch 0.7 - 0.9V
CON'
18 Fue! pump relay [ Engine is running. |
[ Tgnition switch "ON™]
L BATTERY VOLTAGE
A few seconds after turning ignition switch (11 - 14v)
"ON'" and thereafter
[ Engine is running. | BATTERY VOLTAGE
L Cooling fan is not cperating. (11-14v)
19 Cooling fan relay

[ Engine is running. |

L Caooling fan is operating.

Approx. OV

302
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’'d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
[ Engine is running. |
23 Knock sensor I_ Approx. 2.5V
Idle speed
Ignition switch "ON" |
Engine is running. | BATTERY VOLTAGE
Wastegale valve controf L (11 - 14V)
25 solenoid valves Idle speed
(Turbocharger model) [ Engine is racing. I
L Approx. 0.2V
Engine speed is up to 3,000 rpm
{ Engine is running. | (Warm-up condition)
L 0.8-15V
Idle speed
27 Mass air flow sensor
[ Engine is running. | (Warm-up condition)
|_ 1.0 - 1.6V
Engine speed is 2,000 rpm.
0-50v
Engi lant t - Output voltage varies with
58 ngine coolant tempera [Engine Ts Tunning i u F.)U voltag
ture sensor engine coolant tempera-
ture.
29 Right side heated oxygen [Engine 15 running. l
sSensor L 0o A iy
R - . . «— Approx. 1.
Left side heated oxygen After warming up sufficiently and engine speed is
55 2,000 rpm.
sensor
{ Engine is running. | BATTERY VOIL TAGE
L A/C compressor is not operating. (11 - 14Y)
33 |IACV-FICD solenoid valve
[ Engine is running. |
L 0-1.0V
A/C compressor is operating.
[ Engine is running. |
L Steering wheel is in the "‘straight ahead’’ posi- 8.0 - 9.0V
Power steering oil pres- .
34 i tion.
sure switch
[ Engine is running. |
|_ Approx. OV
Steering wheel is turned.
[ Tgnition switch "ON" |
|_ oV
Engine stopped
|
35 Fuel pump voltage control | Engine is running. }
(Turbocharger models) 1-2v
Im ldle speed
[ Engine is racing. | 4 -5V
0-50V
36 Fuel temperature sensor [ Engine is running. | Output voltage varies with
fuel temperature.
0.4 - 4.0V
tput voltage varies with
38 Throttle position sensor | Igniion switch ““ON’ | Outpul v 9

throttle valve opening
angle.

EF & EC-177

Gl

A

EM

TG
i3
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL. ITEM CONDITION *DATA
NO.
| Engine is running. ](Warm-up condition)
I_ Less than 4.5V
Idle spesd
39 EGR temperature sensar
[ Engine is running. ](Warm-up condition)
L 0-1.0v
EGR system is operating.
1.2 - 1.4V
41 Camshaft position sensor  |I Engine is running. | .
51 {Reference signal] Do not run engine at high speed under no-load Output voltage varies
g 9 gh sp ) slightly with engine speed.
25-27V
42 Gamshaft position sensor (I Engine is running. | ,
. . - . Output voltage varies
52 (Position signal) Do nof run engine at high speed under no-load. . ) )
slightly with engine speed.
[ Tgnition switch "ON" | Approx. OV
43 Start signal BATTERY VOLTAGE
[ Tgnition switch "START "] (11 - 14v)
[ Tgnition switch "ON'" |
Neutral position switch t Gear position is “Neutral position™ {M/T model). | Approx. OV
44 (M/T model) Gear position is "N or "P”'(A/T model).
AT control unit (A/T
model) [ Tgnition switch "ON™ |
| 8.0-9.0v
Except the above conditions
L Ignition switch "ON™ | BATTERY VOLTAGE
45 Ignition switch l_ 4
Engine stopped (11 - 14¥)
[Engine Ts running. | BATTERY VOLTAGE
|— Air conditioner switch “OFF"” (11 -14V)
45 Air conditioner switch - :
{ Engine is running. |
L 05-07V
Air conditioner switch ""ON'"'
[ Tgnition switch "ON™"]
48 Power source for sensors L Approximately 5.0V
Engine stopped
[ Tgnition swifch "ON™"] BATTERY VOLTAGE
49 Battery source L
. Engine stopped (11 - 14v)
[ lgnition switch "ON" |
L Accelerator pedal is fully released (engine run- 8.0- 100V
Closed throttle position :
ning).
54 switch - -
(Idle position) | Ignition switch "ON" |
l— Accelerator pedal is depressed ov
{engine running).
5, |Power source for closed { lgnition switch "ON" | BATTERY VOLTAGE
throttle position switch L Engine running {11 - 14v)
 Ignition switch "ON™ | BATTERY VOLTAGE
59 Power supply

L Engine running

(11 - 14v)

304
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TERMI-
NAL ITEM CONDITION “DATA
NO.
101
103
105 BATTERY VOLTAGE
110 injectors [gnition switch "OFF™] (11 - 14v)
112
114
| Engine is running. | {Warm-up condition)
l_ 0.7 - 0.8V
Idle speed
102 EGRC-solenoid valve
LEngin_e is running. | (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm. (11 - 14V)
[ Ignition switch "ON" ]
L oV
Engine stopped
104 Fuel pump voltage control
| Engine is running.—| {(Warm-up condition)
L 1-2v
Idle speed
0-1.0V
Stop and restart engine atter {For. 30 _“;ewnds after
warming it up. engine is start}
!_ BATTERY VOLTAGE
111 PRVR control solenoid Fuel temperature is above 75°C (167°F} (30 seconds after engine is
valve start.)
Stop and restart engine after
warming it up. BATTERY VOLTAGE
(11 - 14¥)
L Fue! temperature is below 75°C (167°F)
[ Engine Is running. | BATTERY VOLTAGE
Idle speed (11 -14v)
Valve timing conirol scle-
113 noid valves [ Engine is racing. | (Jack-up drive wheels and shift
selector lever to 1st position.) 0.2.05V
Engine speed is below 2,000 rpm.
Engine is running.
L Approx. 0V
Heated oxygen sensor Engine Speed is befow 2,800 rpm.
115

heater

[ Engine is running. |

L Engine speed is above 2,800 rpm.

BATTERY VOLTAGE
{11 - 14V)

EF & EC-179
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

CAMSHAFT POSITION SENSOR

Rotate 1. Remove camshaft position senscr from engine. {Camshatft

slowty position sensor harness connector should remain con-
nected.)

2. Turn ignition switch “"ON",

3. Rotate camshaft position sensor shaft slowly by hand and
check voltage between terminals 1), @ and ground.

Terminal Voltage
2 (120° signal)
SEFTEZN e Voltage fluctuates between 5V and 0V.
) (1° signal)

If NG, replace camshaft position sensor.,
After this inspection, diagnostic trouble code No. 11 might be
displayed though the camshait posilion sensor is functioning
properly. In this case erase the stored memory.

E A MASS AIR FLOW SENSOR

A = CONNECY 3
{alblc]dle[x} G} Q@ _[i, 1. Fold back mass air flow sensor harness connector rubber

P as shown in the figure if the harness connector is con-
(tﬁm nected.
D O 2. Turn ignition switch “ON"".

fé\ 3. Start engine and warm it up sufficiently.
C H 4. Check voitage between terminal {® and ground.

Canditions Voltage V
- Ignition switch “ON"" {Engine stopped.) Approximately 0.8
SEFs47I tdle (Engine is warm-up sufficiently ) Approximately 0.8 - 1.5

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

SEC187B

ENGINE COOLANT TEMPERATURE SENSOR

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

Temperature °C ('F) Resistance k()
20 {68) 21-29
50 {122) 0.68 - 1.00
80 {176) 0.30 - 0.33
SEF536H If NG, replace engine cooctant temperature sensor.

306 EF & EC-180



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

IGNITION COIL

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

DISCONNECT

Terminal Resistance @l
M- @ Approximately 0.7 ‘
If NG, repiace ignition coil. o
Lo
SEFa4sl EM
POWER TRANSISTOR
1. Disconnect power transistor harness connector. G

2. Check power transistor continuity between terminals as
shown in the figure.

Terminal Tester ) Tester Resis-
N \ Resistance ]
combination polarity polarity tance
€ @ Net oo o o =
)] ) or0 )
LU S @ @ Not oo o Not [¢'s) ﬁ“VL
SEF7ed 2 (= or 0 @ cr0 b
@ @ 6 Not (a's]
o0
@ e ® or 0 T
If NG, replace power transistor.
;@sT
PO
B2
Luggage room FUEL PUMP
B8 -
Py TS. 1. Disconnect fuel pump harness connecfor. R,
N =" DISCONNECT H 4
o . f@@_\: 2. Check resistance between terminals @ and @®.
TN E@ Resistance: Approximately 0.5Q _
s -7 2n ~F/| 2 seater - If NG, replace fuel pump. EA
@ s A2 ¢
Fuel pump___— f
harness connector ferd
Y T of
\a[blc/
BF

2 4 2 seater SEFGEEN

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicle. [l
2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals @ and @ while rotat-

ing rear wheel by hand. ElL
Continuity should come and go.

If NG replace vehicle speed sensor.

(2
T8.

DISCONNECT

&

MO

SEF754H

EF & EC-181 307



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)
EGRC-SOLENOID VALVE

PRVR CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage Air passage
Caondition continuity continuity
between & and & between ® and ©

BATTERY

12V direct current

supply between Yes No
MEF£39E terminals ) and @
No supply No Yes

Iif NG, replace solencid valve.

WASTEGATE VALVE CONTROL SOLENOQID VALVE
Check air passage continuity.

®
w Air passage continuity
a
b

Condition
itio between &) and

12V direct current supply between
terminals and ()

Yes

> DISCONNECT

‘H:;S_ No suppiy No
If NG, replace sclenoid valve.
BATTERY
SEF653N
EGR VALVE
EGR valve P Apply vacuum to EGR vacuum port with a hand vacuum pump.

EGR valve spring should lift.
If NG, replace EGR valve.

SEF152M

Non-turbocharger model COOLING FAN MOTOR

y 1. Disconnect cooling fan motor harness connector.
1S 2. Supply cooling fan motor terminals with battery voltage and
-y Cooling fan check operation.

moter connector Non-turbocharger model
Cooling fan motor should operate.
If NG, replace coeling fan motor.

SEF768N
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Turbocharger model Turbocharger model

Terminals
13, Cooling fan motor operation
DiSCONREET @ &
E@ Low speed €] @ |
High speed M and ) 2
Cocling fan motor should operate. g
If NG, replace cooling fan motor.
SEF785N Nl
HEATED OXYGEN SENSOR
ﬁis Refer to “‘Diagnostic Procedure 30". 5

(See page EF & EC-128.)

OISCONNECT

HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and &).
Resistance: 3 - 1,00002
If NG, replace heated oxygen sensor.

(=D
&5

SEF6251 oL

EGR TEMPERATURE SENSOR
Check resistance change and resistance value at 100°C (212°F). [T
o HResistance should decrease in response to temperature
increase.
Resistance: 100°C (212°F)
85.3 + 8.53 kQ2
If NG, replace EGR temperature sensor.

—

o

WIDE OPEN THROTTLE POSITION SWITCH
4 5. EED 1. Disconnect throttle position switch harness connector.
2

Check continuity between terminats ® and @.

Accelerator pedal condition Coentinuity

gl
59

Throttle
position switch

Released Ne

Depressed Yes

o o If NG, replace throttle position switch.

e
=il

SEF918M Rl;

o THROTTLE POSITION SENSOR

TS, 1. Disconnect throttle position sensor harness connector. HA
DISCORNECT 2. Make sure that resistance between terminals & and ©
changes when opening throttle valve manually.

Accelerator pedal conditions Resistance k)

GCompletely released Approximately 1

Partially released 1-89

Completely depressed Approximately 9

SEF3511 If NG, replace throftle position sensor.
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TROUBLE DIAGNOSES

DISCONNECT

SEF917M

SEF3521

SEF381H

310

Electrical Components Inspection (Cont’d)
CLOSED THROTTLE POSITION SWITCH (ldle position)

1. Disconnect ¢losed throttle position switch harness connec-

tor.
2. Check continuity between terminals @ and ®.

Accelerator pedal condition Continuity
Released Yes
Depressed No

If NG, replace closed throttle position switch.
Adjustment

If throttle position sensor or throttle position swilch is replaced
or removed, it is necessary to install it in the proper position,
by following the procedure as shown below:
1. Install throttle position sensor body in throttle body. Do not
tighten bolts.
2. Connect throttle position sensor and throttle position switch
harness connector.
3. Start engine and warm it up sufficiently.
4. Disconnect throttle pasition switch harness connector.
5. GCheck closed throttle position switch OFF — ON speed with
circuit tester, closing throttle valve manually.
Closed throttle position switch OFF — ON speed:
M/T: 800 =150 rpm
AIT: Engine speed in ““N’’ position
970 =150 rpm {Non-turbocharger)
950 + 150 rpm (Turbocharger)

IACV-AAC VALVE

e Check [ACV-AAC valve resistance.
Resistance:
Approximately 1002

e Check plunger for seizing or sticking.
e Check for broken spring.
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

IACV-FICD SOLENOID VALVE
# Check for clicking sound when applying 12V direct current
to terminals.
@l
A
SEFE54N EM
e Check plunger for seizing or sticking.
Washer o Check for broken spring. LE
7 mr—f)
Spring
Plunger FE
SEF342H GL
IACV-AIR REGULATOR
e Check IACV-air regulator resistance. MT
Resistance:
Approximately 70 - 80Q _
o Check IAGV-air regulator for clogging. AT
PO
SEF3I9H A,
KNOCK SENSOR
Cb Knock sensor
Sl terminal 1. Disconnect knock sensor sub-harness connector. RA
&5 2. Check continuity between terminal @ and ground.
15. Continuity should exist. _
DISCONNECT Int|
B SEF334] i
Sy INJECTOR
— TS kiomer 7y 1. Disconnect injector harness connector. I
iy B .
E@ Cﬁla H 2. Check resistance between terminals as shown in the figure.
Py arness Resistance: 10 - 14Q)
m connector Ry
| If NG, replace injector. EL
Al
2 DX
‘@ / DX
/// SEF3551
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TROUBLE DIAGNOSES

OISCOMNECT

A€

SEF&55N

SEF410M

L
(-—_-—lmc

e

Q\ [nhibitor switch

\bjd

terminal side

SEF3581

Electrical Components Inspection (Cont’d)
VALVE TIMING CONTROL SOLENOID VALVE

Check valve timing control solenoid valve for normal operation
by supplying it with battery voltage between terminals @ and

ff NG, replace salenoid valve.

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 between
terminals @ and &

Continuity between
terminals @ and ()

Shift to "'P’" position Yes No
Shift to "N’ position No Yes
Shift to positions

other than ""P" and No No

N

SEFO54F

312

ECCS RELAY, FUEL PUMP RELAY, COOLING FAN
RELAY, COOLING FAN SUB-RELAY AND IGNITION COIL

RELAY
Check continuity between terminals @ and &) .
Conditions Continuity
12V direct current supply belween Yos
terminals (1) and (@
No current supply No

If NG, replace relay.

POWER STEERING OIL. PRESSURE SWITCH
1. Disconnect power steering oil pressure switch harness

connector.

2. Check resistance between terminals.

Resistance: Approximately 2 - 3Q
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Fuel temperature sensor terminal FUEL TEMPERATURE SENSOR

1. Disconnect fuel temperature sensor harness connector.
2. Check resistance between terminal and ground as shown

=8 in the figure. .

1S. Temperature °C (°F) Resistance kQ
DISCONNECT e =
20 (68) 24-29
50 (122) 0.68 - 1.00 MA
= ' 80 (176) 0.30 - 0.33
SEF624t If NG, replace fuel inhibitor switch. EM

PO

EL
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Data link connector -
for CONSULT

f’}ﬂl | '\'%

_Fuel pulmp relay
=Y 7.

o SEF449K

) Fuel pump
P harness connector

feed hosa
&
SEF369!

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminaie danger.
Perform "“FUEL PRESSURE RELEASE” in "WORK
SUPPORT" mode with CONSULT.

. Remove fuel pump relay or disconnect fuel pump con-
nector.

. Start engine.

. After engine stalls, crank it two or three times to
release all fuel pressure.

. Turn ignition swiltch off and reconnect fuel pump relay
or fuel pump connector.

Fuel Pressure Check

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

b. Make sure that clamp screw does not contact adjacent
paris.

c. Use a torque driver {o tighten clamps.

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure

regulator control system is operating; otherwise, fuel pres-

sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube

{engine side).

3. Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.

NN —

5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve
vacuum hose is connected.
Approximately 250.1 kPa
{2.55 kg/cm?, 36.3 psi)
When fuel pressure regulator vaive
vacuum hose is disconnected.
Approximately 299.1 kPa
(3.05 kg/cm?, 43.4 psi)
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum

Fuel pressure

SEF718B

Fuel Pressure Check (Cont’d)

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

7. Plug intake manifold with a rubber cap.

8. Connectvariable vacuum source to fuel pressure regulator.

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

Fuel pressure should decrease as vacuum increases. If resulis

are unsatisfaclory, replace fuel pressure regulator.

Injector Removal and installation

Release fuel pressure to zero.

Drain coolant from radiator drain cock.
Remove or disconnect the following:
Related harnesses, wires and tubes

intake manifold collector

For details, refer to EM section.

Remove injectors with fuel tube assembly:
Remove injectors from fuel tube assembly.
install injectors as follows:

}  Clean exterior of injector tail piece.

) Use new O-rings.

CAUTION:

After properly connecting injectors 1o fuel tube assembly, check
connections for fuel leakage.

7. Assemble injectors with fuel tube assembly to intake man-
ifold.

® 0w

SR RSN

EF & EC-189

WA

EN

LG

R

EL

315



EVAPORATIVE EMISSION SYSTEM

Fuel tank

Description
Throttle body
Fuet check valve \
Intake
Vapor vent line manifold
——_} =
Main purge
orifice A\
Purge control
/_valve
T i
e _ = \
Fuel filler cap with
vacuum relief vaive onstant
+.7 0 purge orifice
0 0 Q Carbon canister
{3 : Air
« : Fuel vapor

SEF411M

Non-turbocharger
models

B o=

Turbocharger
models

SEF737MA

316

The evaporative emission system is used to reduce hydrocar-
bons emitted into 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 ied 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
manifoid when the engine is running. When the engine runs at
idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake man-
ifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge con-
trol valve opens and the vapor is sucked into the intake mani-
fold through both the main purge crifice and the canstant purge
orifice.

Inspection

CARBON CANISTER
Check carbon canister as follows:
1, Blow air in port & and ensure that there is no leakage.

2. e Apply vacuum to port @).
e Cover port (O with hand.
e Blow air in port © and ensure free flow out of port B .
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)
FUEL CHECK VALVE (With rollover valve)

Fuet tank side Check valve operation

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

Check
valve
function

@

valve . . .
function 2. Blow air through connector on canister side.

Air flow should be smoocthly directed toward fuel tank side. WA
3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

Canister side

SEF426NA ER

Rollover valve operation

Ensure that continuity of air passage does not exist when the 10
installed rollover valve is tilted to 90° or 180°.

FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing. b

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve A is in good mechani-
cal condition. Note also that, by further sucking air, the AT
resistance should disappear with valve clicks.

3. Blow air on fuel tank side and ensure that continuity of air

passage exists through valve B. PD
) 4, If valve is clogged or if no resistance is felt, replace cap as
Fuel 1alnk sidevawe 8 SEF427N an assembly' [FA
8T
BiF
EL

(B
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to both the

intake manifold and air inlet tubes.

The positive crankcase ventilation (PCV) valve is

provided to conduct crankcase blow-by gas fo the
intake manifold.

During partial throttie operation of the engine, the
intake manifold sucks the blow-by gas through

The ventilating air is then drawn from the air inlet
tubes, through the hose connecting air inlet tubes
to rocker cover, intoc 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.

the PCV valve.
Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti-

On vehicles with an excessively high blow-by
some of the flow will go through the hose connec-
tion to the air inlet tubes under all conditicns.

lating air.
' r_<.‘.= = \ ]I\l -
PCV valve-\\ & __j'%
=%
o &2
@
J

Engine not running
or backfiring

Fiee=

Cruising

- »

Idling or Acceleration
decelerating or high load
¢ : Fresh air I |
+ : Blow-by gas ™ * |
SEF3701A

Inspection

PCV (Positive Crankcase Ventilation)

With engine running at idle, remove ventilation hose from PCV
valve; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
feit immediately when a finger is placed over valve inlet.

SEC137A

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.

ET277

318
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Regulated pressure
kPa (kg/cm®, psi)

299.1 {3.05, 43.4)

Inspection and Adjustment

. FUEL PUMP
Idle speed”1 rpm
No-load*2 Resistance Q Approximately 0.5
M/T 700+ 50
770+ 50 {Non-turbo-
- charger) EGR TEMPERATURE SENSOR
AT {in “"N'" position) 750£50 (Turbo-
charger) Resistance
3+8
[at 100°C (212°F)] kQ2 85.3+8.53
800 + 50 {Non-turbo-
, . . charger)
Air conditioner: ON 850450 (Turbo-
charger)
HEATED OXYGEN SENSOR HEATER
Ignition timing degree 15+ 2 BTDC
Throttle position sensor idle position v 0.4-05 Resistance 4 3-1.000
*{1: Feedback controlled and needs no adjustments
*2. Under the following conditions:
® Air conditioner switch: OFF
e Steering wheel: Kept straight IACV-AAC VALVE
e Electric load: OFF (Lights, heater, fan & rear defogger) . )
o Caoling fan: OFF Resistance Q Approximalely 10
IGNITION COIL INJECTOR
Primary voliage v 12 Resistance Q 10 -14

Primary resistance
[at 20°C {88°F)] Q

Approximately 0.7

Secondary resistance
[at 20°C (68°F)1 k€2

Approximately 8

ENGINE COOLANT TEMPERATURE
SENSOR AND FUEL TEMPERATURE

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Resistance k)

Completely released

Approximately 1

Partially released

1-9

Completely depressed

Approximately 9

SENSOR
Temperature °C (°F) Resistance kf)
20 (68) 21-29 IACV-AIR REGULATOR
50 (122) 0.68 - 1.00 Resistance 4] 70 - 80
89 (176) 0.30 - 0.33

POWER STEERING OIL PRESSURE SWITCH

Resistance

Q

Approximately 2 - 3

EF & EC-193
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