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When you read wiring diagrams:
• Read Gt section, "HOW TO READ WIRING DIAGRAMS" .
• See EL section, "POWER SUPPlV ROUTING" for power distribution circuit.
When you perform trouble diagnoses, read GI section, "HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES" and lIHOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN
ELECTRICAL INCIDENT".
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PREPARATION AND PRECAUTIONS

Supplemental Restraint System (SRS) "AIR
BAG" and "SEAT BELT PRE-TENSIONER Jt

The Supplemental Restraint System "Air Bag" and "Seat Belt Pre-tensioner", used along with a seat tH
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The Supplemental Restraint System consists of air bag modules (located in the center of the steering
wheel and on the instrument panel on the passenger side). seat belt pre-tensioners, a diagnosis sen-
sor unit, warning lamp, wiring harness and spiral cable. Information necessary to service the system
safely is included in the RS section of this Service Manual.

WARNING:
• To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death

in the event of a collision which would result in air bag inflation, all maintenance must be performed ;L~c.:

by an authorized NISSAN dealer.
• Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal

injury caused by unintentional activation of the system.
• All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula~

tion. Do not use electrical test equipment on any circuit related to the SRS.
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PREPARATION AND PRECAUTIONS --
Engine Fuel & Emission Control System

Ie:

ECM
• Do not disassemble ECM (ECCS

control module).
• Do not turn diagnosis mode selector

forcibly
• If a batlery terminal is disconnected,

the memory will return to the ECM
value Th& ECM will now slart to

12 volt battery as power

•

ECCS PARTS HANDLING
• Handle masS air flow sensor carefully to

aVOid damage.

• Do not disassemble mass air flow
sensor

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

• Do not disassemble IACV-AAC valve.
• Even a slight leak in the air intake

system can cause serious problems.
• Do not shock or jar the camshaft

position sensor.

self-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However. this
is not an indication of a problem. Do
not replace parts because of a slight
variation.

WHEN STARTING
• Do not depress accelerator pedal when

sfarting
• Immediately after starting, do not rev up

engin e unnecessarily.
• Do not rev up engine just prior to

shutdown,

EC-4

WIRELESS EaUIPMENT
• When installing C.B. ham radio or a

mobile phone. be sure to observe the
follOWing as it may adversely sHect
electronic control systems depending
on its installation location.

1) Keep the antenna as far as possible
away from the ECM.

2) Keep the antenna feeder line more than
20 cm (7_9 in) away from the harness
of electronic controls.
Do not Jet them run parallel for a long
distance.

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

4) Be sure to ground the radio to vehicle
body.

FUEL PUMP
• Do nol operate fuel pump when Ihere

is no fuel in lines.
• TIghten fuel hose clamps 10 the

specified torque.

ECM HARNESS HANDLING
• Securely connect ECM harness

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

• Keep ECM harness at least 10 cm (3.9
in) away from adjacent harnesses. to
prevent an ECM system malfunction
due to receiving external noIse,
degraded operation of rcs, etc.

• Keep ECM parts and harnesses dry.
• Before removing parts, turn off ignition

switch and then disconnect battery
ground cable.

SEF181P



ENGINE AND EMISSION CONTROL OVERALL SYS-rEM

ECCS Component Parts Location

IACV-FICO solenoid valve Injector

Boost pressure
sensor

Recirculation valve

- Ignition co~ and spark plug

rWastegate valve control
solenoid valve

, Power transistor

Pressure regulator

EC-S

SFF965P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont'd)

SEF966P

SEF968P

SEF967P

SEF969P

.--------------------

SEF971P

EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts location (Cont'd)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor ~ Fuel injection & mixture ratio W Injectors

control

Mass air flow sensor ~

Engine coolant temperature
f-------+

Electric ignition system Power transistor

sensor

Heated oxygen sensor ~ Idle air control system ~ IACV-AAC valve IACV-FICD

solenoid valve

Ignition switch ~

Throttle position sensor ~ EGR and canister control ~ EGR and canister control

solenoid valve

Park/Neutral position switch ~ Fuel pump control Fuel pump relay

ECM

~
(ECCS

Air conditioner switch control Diagnostic test mode II
~

Malfunction indicator lamp

module) (Heated oxygen sensor moni· (On the instrument panel)

tor & self-diagnosis)

Knock sensor ~ Heated oxygen sensor heater W Heated oxygen sensor heater

control

Battery voltage ~ Cooling fan control Cooling fan relay

Power steering oil pressure -------.. Acceleration cut control Air conditioner relay

switch

Vehicle speed sensor ~ Wastegate valve control ~ Wastegate valve control sole-

noid valve

Boost pressure sensor ~

Rear window defogger switch ~ Valve timing control (VTC) VTC solenoid valve

EC-8
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Air conditioner
switch

/
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Vehicle speed se"lSOI

Power sleering oil
pressure swilctl

Camshalt posi~on sensor

Air c:eaner

Parl<lNeutral poSftion switch

1:-:"

Power
transistor

Malfunction
indicator
lamp
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Charge air cooler

ECM (ECCS
control mOdule)

-Ignition coil

VTC ....
solenOid
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM -
Vacuum Hose Drawing

Pressure regulator

EGR and canister

ReClrculatlojn
valve

/ 3-way

IIA' connector
Wastegate
vallie actuator

Zast,ga,e
valve control
solenoid valve

Intake mani10ld collector

Throltre body

Boost pressure sensor

./

Air duct (Charge air cooter
to throttle body)

Recirwlation valve

Orifice

.~

Activatl!d
carbon canister

Pressure
regulator

EGR and
canister
control
solenoid valve

o

EGR valve EGRC-Bm valve

Air duct (Charge air cooler to tJrottle body)

Orifice Wastegate valve actuator

Air duct
(Mass air flow
sensor to
turbocharger)

Wastegate valve
control solenoid valve

SEF976P
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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 connectors for signal input
and output and for power supply. The unit controls the engine.

SEC220B

Light emitting
diode

Camshaft Position Sensor (CMPS)
The camshaft position sensor is a basic component of the
EGCS. It monitors engine speed and piston position, and
sends signals to the ECM to control fuel injection, ignition
timing and other functions.
The camshaft position sensor has a rotor plate and a wave­
forming circuit. The rotor plate has 360 slits for 1° signal and
4 slits for 180u signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.
When the rotor plate passes between the LED and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the LED This generates
rough-shaped pulses which are converted into on-off pulses
by the wave-forming circuit, which are sent to the ECM. For
diagnosis, refer to EC-109, 201.

SEF971E

--------------=-------,

Photo diode

Wave
forming circuit

Mass air flow

SEF977P

Mass Air Flow Sensor (MAFS)
The mass air flow sensor measures the intake air flow rate by
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
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
taken away by tile air. The amount of heat reduction depends
on the air flow. The temperature of the hot film is automatically
controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The ECM detects the air flow by means of this current
change. For diagnosis, refer to EG-113, 201.

'",

EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION-
~-----:--------------.

Intake manifold

Engine Coolant Temperature Sensor (ECTS)
The engine coolant temperature sensor, located on the top of
thermostat housing l 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 :W!,g\
the thermistor decreases in response to the temperature rise.
For diagnosis, refer to EC-116, 201.

SEF97BP

For MIT model

l
Throttle
position
sensor

SEFo'oKAI----------

Throttle Position Sensor (TPS) & Soft Closed
Throttle Position (CTP) Switch
The throttle position sensor responds to accelerator pedal
movement. This sensor is a kind of potentiometer which trans­
forms the throttle position into output voltage, and emits the
voltage signal to the ECM. In addition, the sensor detects the 1:s:E
opening and closing speed of the throttle valve and feeds the
voltage signal to the ECM. !(;:t
Closed throttle position of the throttle valve is determined by
the ECM receiving the signal from the throttle position sensor.
This system is called "soft closed throttle position switch". It i*~1

controls engine operation such as fuel cut. For diagnosis, refer
to EC-13S, 204.

~/f':.\

~J\

j
~,1135

~~,

:~1

SEF037Q

~i'/~"

~t

rrQ)jA t:

904S

Throttle valve opening angle (degl

Output voltage between
terminal No. 5 and 6

OLL:--- ----.1- '------ ________=_

o

2.0 ~-~---7'<t---

4.0 I-------+------r-r---.---'-i

Supply voltage.
SV (applied between terminal No.4 and 6)

8.0 ~---~---'---------'--------I

c
Q)
a>
l
W
.0

<1l
CI
"II!
"0
>
'5
a.
'5
o

~
<.0

"0
cra
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~ , } Wide open/closed
~ throttle pOSItion
~ 2 switch (for AIT
~3 control)

E
4

}

. Throttle
5 position

sensor
6

An models
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION -
Fuel Injector
The fuel injector is a small, elaborate solenoid valve. As thef£
ECM sends injection signals to the injector, the coil in the ~.

~.injector pulls the needle valve back and fuel is released into
the intake manifold through the nozzle. The injected fuel is j
controlled by the ECM in terms of injection pulse duration. For ~_,
diagnosis, refer to EC-156, 205.

SEF782K I

Fuel Pressure Regulator
The pressure regulator maintains the fuel pressure at 299.1
kPa (2.991 bar, 3.05 kg/cm 2

, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value. For diagnosis, refer
to EC-208.

SEC091 KI

Fuel Pump
The fuel pump is a turbine type located in the fuel tank. For
diagnosis. refer to EC-159, 202.

--------

Zirconia
tube

SEF406H

.Heated Oxygen Sensor (H02S)
The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com­
pares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve
generating power of the zirconia, its tube is coated with plat~

inurn. The voltage is approximately 1V in a richer condition of
the mixture ratio than the ideal air-fuel ratio, while approxi­
mately OV in leaner conditions. The radical change from 1V to
OV occurs at around the ideal mixture ratio. In this way, the
heated oxygen sensor detects the amount of oxygen in the
exhaust gas and sends the signal of approximately 1V or OV
to the ECM. A heater is used to activate the sensor. For
diagnosis, refer to EC-152, 203.

o '------- -...1..-__--=
Rich - Ideal ratio -- Lean

,------------------------~

, S~F476P I

l
! Heater pad

Isolation
bearing

- ---J

Mixture ratio
SEF2B80___ ----J

EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Engi"l9 front

(4pinsl-

To ignition coil

From ECM

SEF293N

Ignition corl

SEF980P

SEF981P

Power Transistor Unit & Ignition Coil
The ignition signal from the ECM is amplified by the power
transistor, which turns the ignition coil primary circuit on and

ff . d' h @~o , In uClng t e proper high voltage in the secondary circuit.
The ignition coil is a small, molded type located on the spark
plug. ilfi);\,MIl'-.l
For diagnosis. refer to EC-120, 202.

Fast Idle Cam (Fie)
The FIG is installed on the throttle body to maintain adequate
engine speed while the engine is cold. It is operated by a vol­
umetric change in wax located inside the thermo-element. The
thermo-element is controlled by engine coolant temperature.
For diagnosis, refer to EC-207. ~n

[~
00

Air

SEF040E

---

Idle Air Control Valve (IACV)-Auxiliary Air
Control (AAC) Valve ~r%

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. For diagnosis, refer ~1
to EC-169, 204.

Power Steering Oil Pressure Switch
The power steering oil pressure switch is attached to the f~,~

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. For ,;~:l
diagnosis, refer to EC-184, 206.

EC-15



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION -

/" Vehicle speed
1'------......,.// sensor

~Terminal
~~9ht

p;ezo;:.~

SEF099K

Vehicle Speed Sensor (VSS)
The vehicle speed sensor provides a vehicle speed signal to
the speedometer and the speedometer sends a signal to the
ECM.
The speed sensor consists of a pulse generator which is
installed in the transmission. For diagnosis, refer to EC-145,
202.

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
pressure to the piezoelectric element. This vibrational pres­
sure is then converted into a voltage signal which is sent to
the ECM.
For diagnosis, refer to EC-132, 205.

SEF6328

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. For diagnosis, refer to EC-14B, 203.

To EGR valve

Air

filter ~iO<iT'=::::;::::=~

Vacuum signal
source

MEF651D

SEF2B7H

EGR Control (EGRC)-BPT Valve
The EGRC-BPT valve monitors exhaust pressure to activate
the diaphragm, controlling throttle body vacuum applied to the
EGR valve. In other words, recirculated exhaust gas is con­
trolled in response to positioning of the EGR valve or to engine
operation. For diagnosis, refer to EC-148, 203.

EGR and Canister Control Solenoid Valve
The EGR and canister control solenoid valve responds to sig­
nals from the ECM. When the ECM sends an ON (ground)
signal, the coil in the solenoid valve is energized. A plunger
will then move to cut the vacuum signal (from the throttle body
to the EGR valve and canister purge valve).
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR
valve and carbon canister. For diagnosis. refer to EC-148, 203.

EC-16
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

~-----=----------

SEF255A

SE:F-48ZJ

Wastegate
valve control
solenoid valve

SEF9a4pl

r----------------

SEF985P

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

\.:ji,~,

Valve Timing Control (VTC) Solenoid Valve V:~
The valve timing control solenoid is installed at the front righl
of the cylinder head, and controls oil pressure which regulates
the position of the intake camshafts. For diagnosis, refer to
EC-166. 205.

Carbon Canister
The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed ,§\ T
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes. For diagnosis, refer to
EC-148. 210. PL

Wastegate Valve Control Solenoid Valve
The solenoid valve \s actuated by the ON/OFF pulse from the TI'\I~;

ECM. The longer that ON duty is left on the larger the amount
of vacuum signals from the suction pipe or compressor outlet
are fed into the wastegate valve actuator. The actuator is hard Y1
to open at this time, When the ECM sends an OFF signal, the
coil pulls the plunger and cuts the route to the suction pipe.
For diagnosis, refer to EC-163, 205.

Recirculation Valve
The recirculatiotl valve reduces the noise occurring in the
compressor of the turbocharger during deceleration. This
valve recirculates air compressed downstream of the inter­
cooler to upstream of the compressor using the intake mani- f'l
fold vacuum that occurs when the throttle chamber IS suddenly
closed.
The recirculation valve also must not be disassembled or
adjusted. For diagnosis, refer to EC-206.

EC-17



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

7

Boost pressure
sensor

SEF986P

Boost Pressure Sensor
The boost pressure sensor detects boost pressure at th~

upstream of the throttle body. The pressure signal is transmit_.
ted to the ECM to control the boost pressure precisely. For
diagnosis, refer to EC-128, 206.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Multipart Fuel Injection (MFI) System

INPUT/OUTPUT SIGNAL LINE

~ Engine speed and piston position
ESh.1t ~osition sensor -..

punl of inl.ke ai,
~ss air Ilow s~n·s"or
..--

IEngine coolant te_mpera,we
IEngine coolant temperature sensor •

~ Density 01 oxygen in exhaust gas
!Heated oxygen sensor

...

JThroltle valve opening angle
~~otlle position sensor -. ECM H Injector I(ECeS

control

r park/Nou~r~r position switch
IGe., position module)

I

IVeh,cle '""ed
I Vehicle speed sensor

~gnitiOn SWItch
-- j Slart signal

. - ...
I

-

rAir conditioner switch
_J Air conditioner operation

- -----
_.-

rBatte"ry
I Battery voltage

I

C1.

~l.

BASIC MULTIPORT FUEL INJECTION
SYSTEM

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

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION
The amount of fuel injection is compensated for
to improve engine performance. This wi!1 be ~~

made 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

EC-19



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP ECM
SYSTEM ~ECC~

--'\contr~~J,
FeedbaC~1 e l

e1n;ectlon pulse

Heated\
oxygen) Injector
sensor

combustlon~Fuel IrtJection

L v
MEF653D I

Multipart 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, He and NOx emissions. This
system uses a heated oxygen sensor in the exhaust manifold
to check the air-fuel ratio. The ECM adjusts the injection pulse
width according to the sensor voltage so the mixture ratio will
be within the range of the stoichiometric air-fuel ratio.
This stage refers to the closed loop control condition.

OPEN LOOP CONTROL
The open loop control condition refers to that under which the
ECM detects any of the following conditions and feedback con­
trol stops in order to maintain stabilized fuel combustion.
1) Deceleration
2) High-load, high-speed operation
3) Engine idling
4) Malfunction of heated oxygen sensor or its circuit
5) Insufficient activation of heated oxygen sensor at low

engine coolant temperature
6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL
The mixture ratio feedback control system monitors the mix­
ture 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 mixture ratio is not necessarily controlled as originally
designed. Both Manufacturing differences (i.e. mass air flow
sensor hot wire) and characteristic changes during operation
(i.e. injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical
mixture ratios is monitored in this system. This is then com­
puted in terms of "fuel injection duration" to automatically
compensate for the difference between the two ratios.
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ENGINE AND EMISSION CONrROL SYSTEM DESCRIPTION

~ InjectIOn pulse

No. 1 cylinder ----.J L--

No. ~ cylinder_------~JL

No. ~ cy,inder -JnL.....- _

No.4 cylinder-----......ln'----
~ 1 engine ,cycle-----j

Sequential injection SEFB41 D

No. 1 cvlin~rJ1'-----.Jn'-__~

No. 2 cylinde,.Jl"----------'nL....---~

No, 3 cylinderJl....__--nL---.....IrL-

, No.4cylinderJ1 n....__....1~

~1 enginecvcle~

Multipart Fuel Injection (MFI) System (Cont'd)
FUEL INJECTION TIMING
Two types of systems are used - sequential multlport fuel
injection system and simultaneous multipart fuel injection sys- ~[

tern.
1J Sequential mUltiport fuel injection system

Fuel is injected into each cylinder during each engine
cycle according to the firing order. This system is used
when the engine is running.

2) Simultaneous multipart fuel injection system
Fuel is injected simultaneously into all four cylinders twice
each engine cycle. In other words, pulse signals of the
same width are simultaneously transmitted from the ECM. tt
The four injectors will then receive the signals two times
for each engine cycle.
This system is used when the engine is being started
and/or if the fail-safe system (CPU) is operating.

FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration or opera­
tion of the engine at excessively high speeds.

\

Simultaneous Injection SEF976E

!~iQ;

~il,
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (EI) System

INPUT/OUTPUT SIGNAL LINE

~ne speed and pIston positionI Camshaft position sensor ...

~~ou~.t of intake airI Mass air flow sensor ...

[ ~En9ine coolant temperature ..Engine coolant temperature senso~ -

I Throttle position
( Throttle position sensor ..

~ Vehicle speedI

~ehiCle speed sensor

Start signal
ECM(ECCS

.-------

F~nswitch
control
~ Power

I module) trans;
'------

~ngine knocking

I
Knock sensor ..

:=J-Gear position
( Park/Neutral position switch ..

JAir conditioner operation
[Atr conditioner switch ..

I Power steering load signalIPower steering oil pressure switch ...
I

I Battery voltageI,

I Battery ...
I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

•

N
2,2001,8001,4001,000

Electronic Ignition (EI) System (Cont'd)
are transmitted to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec
A DBTDC

In addition to this,
1) At starling
2) During warm-up
3) At idle
4) At low battery voltage
the ignition timing is revised by the ECM accord­
ing to the other data stored in the ECM.

600

•
A

..

I I I

1.00

0.75

1.50

1.75

Tp
(msecl

Injection
pulse
width 1.25

SYSTEM DESCRIPTION
The ignition timing is controlled by the ECM in
order to maintain the best air-fuel ratio for every
running condition of the engine.
The ignition timing data is stored in the ECM.
This data forms the map shown below.
The ECM detects information such as the injec­
tion pUlse width and camshaft position sensor
signal which varies every moment. Then
responding to this information, ignition signals

Enginl'l speed (rpm) SEC750A ~fA

The retard system, actuated by the knock sensor r

is designed only for emergencies. The basic igni­
tion timing is pre·programmcd within the anti­
knocking zone, if recommended fuel is used
under dry conditions. Consequently, the retard
system does not operate under normal driving
conditions.

However, if engine knocking occurs. the knock ~ffi\

sensor monitors the condition and the signal is
transmitted to the ECM (ECCS control module).
After receiving it, the ECM retards the ignition ~[R

timing to eliminate the knocking condition.

EC-23
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (lAC) System

INPUT/OUTPUT SIGNAL LINE

E
L

I Camshaft position sensor ~espeed
•

I ~ Amoun\ of intake airI Mass air flow sensor ~

rg;ne coolan. tempera'ure Engine coolant temperature
~

sensor

~ition switch ~tsignal

Throttle position sensor I Throttle position
ECM

(ECCS ------..f- IACV-AAC valve
I

~Gear position
control

Park/Neutral position switch
~

module)

Air conditioner switch ~conditioneToperation
~

Power steering oil pressure 'I Power steering load signal ...
switch

I

Battery I Battery voltage
-------+

l_v_e_h_iC_1e__sp_e_e_d_s_e__ns_o_r -----J~eh icle speed

SYSTEM DESCRIPTION
This system automatically controls engine idle
speed to a specified level. Idle speed is con­
trolled through fine adjustment of the amount of
air which by-passes the throttle valve via the
IACV-AAC valve. The IACV-AAC valve repeats
ON/OFF operation according to the signal sent
from the ECM. The camshaft position sensor
detects the actual engine speed and sends a sig­
nal to the ECM.

The ECM then controls the ON/OFF time of the
lACV-AAC valve so that engine speed coincides
with the target value memorized in the ECM. The
target engine speed is the lowest speed at which
the engine can operate steadily. The optimum
value stored in the ECM is determined by taking
into consideration various engine conditions,
such as noise and vibration transmitted to the
vehicle interior, fuel consumption, and engine
load.

EC-24

Ie:



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

[ Camshaft positIon sensor
I Engine speed ...

Ess air flow sensor
I Amount of intake air

....
ECM (ECCS

control mod-l;9;ne coolant temperalure
Engine coolant temperature

... ule)

sensor

[ Ignition switch
Start signal

.

~ Fuel pump relay

•
Ignition switch is turned to ON. Operates for 1 second :CL
Engine running and cranking Operates

When engine is stopped Stops in 1 second ~W7

Except as shown above Stops

SYSTEM DESCRIPTION

Fuel pump ON-OFF control
The ECM activates the fuel pump for several sec­
onds after the ignition switch is turned on to
improve engine start-up. If the ECM receives a 1°
signal from the camshaft position sensor, it
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 prevents the
battery from discharging, thereby improving
safety. The ECM does not directly drive the fuel
pump. It controls the ON/OFF fuel pump relay,
which in turn controls the fuel pump.

Condition Fuel pump operation

l--.

r1}~,
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) and Canister
Control System

INPUT/OUTPUT SIGNAL LINE

EGR and canister

control solenoid

valve

ECM

j
'. I Engine coolant tempera1ure (ECGS

Engine coolant temperature sensor~ - -------------.-, control

module)

,1 l-E-ng-j-ne-sp-e-e-d--------~r--LCamshaft position sensor ~ ...

[ Mass air flow sensor I Amount of intake air

1'----- -.JI-T-h-ro-lI-'e-p-O-s-it-io-n--------~LThrottle position sensor ]

~- . -~ Start sig.na_' ~~_
L~gnition switch ~ __

SYSTEM DESCRIPTION
This system cuts and controls vacuum applied to
EGR valve and canister to suit engine operating
conditions. This cut~and-control operation is
accomplished through the ECM and the EGR &
canister control solenoid valve. When the ECM
detects any of the following conditions, current
flows through the solenoid valve. This causes the
port vacuum to be discharged into the atmo­
sphere. The EGR valve and canister remain
closed.

') Low engine coolant temperature
2) Engine starting
3) High-speed engine operation
4) Engine idling
5) Excessively high engine coolant temperature
6) Mass air flow sensor malfunction

Air Conditioner Cut Control

INPUT/OUTPUT SIGNAL LINE

Engine coolant temperature sensor

[~ ~ I-A_/_C-O-N_-Si-gn-a-I---------+i ECM~jr conditioner system ..

Y
Th_r~ttle position (ECeS

---~ control
'------------------

module)
Engine coolant temperature

Air conditioner

relay

SYSTEM DESCRIPTION
When the accelerator pedal is fully depressed. or
engine coolant temperature is extremely high,
the air conditioner is turned off for a few seconds,

This system improves acceleration when the air
conditioner is used.

EC..26
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC)

INPUT/OUTPUT SIGNAL LINE

~ ~---.JI Amou_n_t_of_i_nt_a_ke_a_i_r ~LMass air flow sensor r---

[ ~Engine speed
Camshaft position sensor -----------

~
l Throttle valve opening angle

Throttle position sensor -----------~
________-------l

~= I Engine coolant temperature
~coolant temperature sens~ ------

Valve timi~-g-J
control l,:t
solenoid valve---.

ECM

(ECCS

control

module)

~Neutral position
------[park/Neutral position switch

~
I

I
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,
vehicle speed and gear position are used to ~rr
determine intake valve timing.
The intake camshaft pUlley position is regulated ;'~Ir

by oil pressure, which is contra/led by the valve
timing control solenoid valve.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Valve Timing Control (VTC) (Confd)

r--------------------------- -'--------------~---------__.

+ Solenoid valve ON (®)

¢ Solenoid valve OFF (CD)

Overtap (21')

®
Exhaust opens

BDC

CD

intake air signal (From mass air flow sensor)
Engine speod signal (From camshaft position sensor)

Engine coolant temperature (From engine coolant temperature sensor)
Throttle valve idle position (From throttle position sensor)
Vehicle speed (From vehicle speed sensor)

Intake
closes

ECM (ECeS
control
module)

o
Drain

Oi' ..
pressure

Camshaft sprocket
(IntakA side)

Return spring

VTC
(Valve timing conirol)
solenoid valve

Engine speed ---
SEF987P

OPERATION

Engine operating condition
Valve timing control Intake valve opening

Valve overlap Engine torque curve
solenoid valve and closing time

• Vet1rcle is running.

• Engine coolant temperature

is 50·C (122°F) or more.

• Engine speed is between
®1,050 rpm and 5,700 rpm. ON Advance Increased

• Engine load is high.

• Engine speed is 1,050 rpm
or less

Those other than above OFF Normal Normal CD
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION-
Heated Oxygen Sensor (H02S) Heater Control

INPUT/OUTPUT SIGNAL LINE

Engine speed ..
ECM

(ECCS
L Heated oxygen sensor

control
~

heaterFt 01 intake air .. module)
~

[camShaft position sensor J

[ Mass air flow sensor

The ECM performs ON/OFF control of the heated
oxygen sensor heater corresponding to the
engine speed and engine load.

OPERATION

Engine operating condition
Heated oxygen sensor

heater

OFF

OFF

ON

Engine speed is more than

4,000 rpm.
------t------------

Heavy load------
Ex.cept above

Cooling Fan Control

INPUT/OUTPUT SIGNAL LINE

IVehicle speed sensor IVehicle speed Cooling fan low speed [COOling Ian relay-1
I--------.-.. ECM •

IEngine coolant lemperature -I Engine coolant temperature .... (ECCS

sensor
1

control
module)

IAir conditioner switch IAir conditioner "ON" signal .. Cooling fan high speed .. I Coolmg Ian relay-2
II

The ECM controls the cooling fan corresponding
to vehicle speed, engine coolant temperature

and air conditioner ON signal. The control system
has a 2-step control [HIGH/LOW/OFF]. rg1Ji\

OPERATION

C
lU
(5 e
o ::::l0-;
Ql ....
c C1l.- a.
C\E
c ~

UJ ..

Air conditioner switch is "OFF".

°C (OF) '111111""11
100 (212) ~

9S (203) ~ '0;.%/:///// /'/'/'./././

Vehicle !>peed km/h (MPH)

c:::=:J: Cooling fan does not operate

~. Cooling fan operates at "HIGH" speed,

Air conditioner switch is "ON"

c;;;

.!!! lI.lo ...
o :l
o-

�l)

lI.l ...

.!: 8­
g'§
UJ_

Vehicle speed km/h (MPH)

1~1

~ Cuoling tan opemtcs at "LOW'· ~reed,

The cooling fan operates at HIGH speed if diagnostic test mode II (self-diagnostic reSUlts) for engine
coolant temperature sensor is "NG".
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Boost Pressure Control

INPUT/OUTPUT SIGNAL LINE

~ Engine speed and piston position

Throttle valve idle position

ECM

~ne knocking (ECCS
Wastegate valve control

f----------+ solenoid valve (a duty
control

module)
type)

, Vehicle speed

, Boost pressure
.....

[CamShaft position sensor

II Throtlle position sensor J
ECk sensor

I .
I VehIcle speed sensor

I Boost pressure sensor

SYSTEM DESCRIPTION
The output signal maps of the ECM are selected
according to fuel octane rating, gear position
(MIT model) and vehicle speed (A/T model).
The wastegate valve control solenoid valve

changes the source vacuum which activates the
actuator. This results in a proportional boost
pressure to the acceleration.
Knock signs are used to determine fuel octane
rating.

OPERATION

Fuel octane rating Gear position or vehicle speed Boost pressure control map

• 1, 2 and 3 speed gears (MIT model)

• Less than 46 km/h (29 MPH) (A/T A slow response type

Premium
model)

• 4 and 5 speed gears (MIT model)

• More than 46 km/h (29 MPH) (AfT A qUick response type

model)

Lower than the above Any Fixed

EC-30
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

Engine condition Starter switch Fail-safe system Fail-safe functioning

Stopped ANY Does not operate. -

Cranking ON
Engine will be started by a pre-determined

Operates. injection pulse on ECM.

Running OFF Engine speed will not rise above 2,400 rpm

Amount of intake airMass air flow sensor H Fuel injector I
~itiOn switch II Start signal .. H Power transistor I

ECM

Engine coolant temperature (ECeSEngine coolant temperature ...
control H IACV-AAC valve

Isensor
module)

rl Fuel pump control unit I

II Throttle position sensor Throttle valve opening angle rl Malfunction indicator lamp I
...

CPU MALFUNCTION

Input/output signal line

Outline
The fail-safe system makes engine starting pos­
sible if there is something malfunctioning in the
ECM's CPU circuit.
In former models, 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.

Fail-safe system activating condition when
ECM is malfunctioning
The fail-safe mode operates when the computing
function of the ECM is judged to be malfunction­
ing.
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 tail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
engine idle speed, and so on are controlled
under certain limitations.

Operation (Mass air flow sensor malfunction)

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
It the mass air flow sensor output voltage is
below the specified value, the ECM senses an
mass air flow sensor malfunction. In the case of
a malfunction, the throttle position sensor substi­
tutes 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 fail-safe system operation while driving.

(~l

!~~

;'~il

:1
~Ij' I

~:~r

prQ)

·F/~\

i~~

;~!R1

~If

~~

~rr

r~:,~
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~ij~
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fail-safe System (Cont'd)

KNOCK SENSOR MALFUNCTIONENGINE COOLANT TEMPERATURE
SENSOR MALFUNCTION
When engine coolant temperature sensor output
voltage is below or above the specified value,
engine coolant temperature is fixed at the preset
value as follows:

When ECM judged to be malfunctioning, ignition
timing is controlled numerical value for regular
gasoline.

THROTTLE POSITION SENSOR
MALFUNCTION

Description

When the output signal of throttle position sensor
is abnormal the ECM judges it as a malfunction­
ing of throttle position sensor.
The ECM do not use the throttle position sensor
signal.

Engine condition

Start

Running

Ef1glOe coolanl temperature

preset value "C (OF)

20 (68)
----

80 (176)

START SIGNAL FOR MALFUNCTION

If the ECM always receives a start signal, the
ECM will judge the start signal "OFF" when
engine speed is above 1,000 rpm to prevent extra
enrichment.
After the engine speed is below 200 rpm. start-up
enrichment will be allowed until the engine
speed reaches 1,000 rpm.

BOOST PRESSURE SENSOR
MALFUNCTION
When ECM judged to be malfunctioning, the duty
of wastegate valve control solenoid valve is fixed
at 20 %

•
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- ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition timing
• Method A (Without SST)
1. Remove NO.1 ignition coil. ..:rr
2. Connect No. 1 ignition coil and NO.1 spark plug with a

suitable high-tension wire as shown, and attach timing
n5:light. For the above procedures, enlarge the end of a suit-

able high-tension wire with insulating tape as shown.
3. Check ignition timing. ~$..,-

Direct Ignition System

CHECKING IDLE SPEED AND IGNITION TIMING

Idle speed
1. Disconnect check connector for voltage type tachometer.

2. Connect tachometer using a suitable tool. 1/'.'-"

Cut

l)\'~
r,\';;>J

Electrode~

~~1'1
APpr6 'll.

Unit: mm (in)

Approx.
14 (0.55)

Insulating tape7\
/ Approlt.

12 (0.47)

Suitable
I)igh-tension Wire-.J

SEF457F
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

~hl~
pickup \\ SEF992P

Direct Ignition System (Cont'd)
• Method B (Without SST)
Clamp wire as shown_
This wire is provided at the rear end of the engine.
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IDLE SPEED/IGNITION TfMINGIlDLE MIXTURE RATIO INSPECTION-
PREPARATION

1. Make sure that the following parts are in
good order.

• Battery
• Ignition system
• Engine oil and coolant leve's

• Fuses
• ECM harness connector
• Vacuum hoses
• Air intake system

(Oil filler cap, oil level gauge, etc.)
• Fuel pressure
• Engine compression
• EGR valve operation
• Throttle valve

Overall inspection sequence

INSPECTION START'

2. On air conditioner equipped models, checks
should be carried out while the air condl~

tioner is "OFF".
3. When checking idle speed, ignition timing t!J:r

and mixture ratio of AIT models, shift lever to
"N" position.

4. When measuring "CO'· percentage, insert ~I~\
probe more than 40 em (15.7 in) into tail pipe.

5. Turn off headlamps, heater blower, rear
defogger. I§:!~

6. Keep front wheels pointed straight ahead.
7. Make the check after the cooling fan has rue

stopped.

i
!
i

i
i

Perform diagnostic test mode 11 (Self-diagnostic results). NG Repair or replace

OK I
Check & adjust ignition timing.

OK -.

, NG

Check & adjust idle

speed.

OK

NG
~

Check heated oxygen

sensor harness.
~~eCkCO%.

~~. L----_

Check heated oxygen

sensor function.
NG

OK

--

Check emission control

parts and repair or

replace if necessary
• Replace heated ox.y- NG

gen sensor. ~

• Check heated oxygen

sensor function.

~---------,

Repair or replace har­

ness.

INSPECTION END Jf-'IItlIf----------.--~
L-.-------. ~

OK
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

SEF81D'S

SEF247F

C= S_Ti=-RT~__ ~
Visually check the following: l
• Air cleaner clogging
• Hoses and ducts for leaks
• EGA valve operationII- Electrical connectors
• Gasket
• Throttle valve 1

m ~ _
Start engine and warm it up until engine coolant temper~
ture indicator points to the middle of gauge. Ensure that
engine speed is below 1,000 rpm.
----------.-----------

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

'---------------------,---------------

[i 1
Fform diagnostic test mode II (Self-diagnostic results).

OK ~NG

Adjust ignl~i:~ timing by turning clamShaft ,.
position sensor after loosening securing
bolts.

1) Select "IGNITION TIMING ADJ" In WORK SUP­
PORT mode.

2) Touch "START",

1) Stop engine and disconnect throttle position sen­
sor harness connector.

2) Start engine.

OK

®

Run engine at about 2.000 rpm for about 2 minutes under
no-load. Race engine two or three times under no-load,
then run engine for about 1 minute at idle speed.

Race engine two or three times to about 2,000 rpm under
no-load. Then run engine al idle speed.

Check ignition timing with a timing
tight.

15"±2° BlOC

~~._-------------~-=-----...,

Repair or replace components as neces­
sary.

,--- l _

SEF993PI

Malfunction indicator
lamp

\ I /.........e/
- CHECK-

./ .......

/ I \

--------_._------,
I;J

SMA189A~
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IDLE SPEEDIIGNITION TIMINGIIDLE MIXTURE RATIO INSPECTION

~~----------- ®

Read idle speed in "DATA MONITOR" mode with CONSULT

•

NG

Check idle speed.

I Race engine two or Ihree I,mes to about 2.000 rpm under
no-load. Then run engine at idle speed.

- -r--- -----J

800 ± 50 rpm (A/T in "N" posllion)

OK

r Check AAC valve and replace if neces~ry. ~

® ' -]-~--------I
B ICheck AAC valve harness and repair it necessary. ~

____=r---~~
l~heCk ECM function' by substituting another known good ECM.

Check idle speed.

®t------------- OR --~---------__l

@
r------------------------------i

m 1
Check idle speed.

00 Read idle speed in "IGN TIMING ADJ" in "WORK SUPPORT"
mode.

OR

® Check idle speed.

800 ± 50 rpm (AIT I" "N" position)

OK LNG
Ii) ..r=----------

® 1) Select "IGN TIMING ADJ" in "WORK SUPPORT"
mode.

2) Touch "START".
OR

@ Turn oft engine and disconnect rhrottle position sensor
harness connector. Then start engine.

~
Race engine two or three times to about 2,000 rpm under ]no-load. Then run engine at idle speed.

L-.

1@]

Adjust idle speed by turning idle speed adjusting screw.

750 ± 50 rpm (Air In "N" position)

.'
00 ~~

® Touch "Back".

00 1) Stop engine and connect throttle position sensor har-
ness connector.

2) Start engine.

~
I I

• rGN TIMING AOJ • 0

SEFS54K

JGN/T FEEDBACK HOLD

== = MONJTOR = ==
CAS.RPM {REF) 765rpm
IGN TIMING 15arOC
IDLE POSITION ON

I- -CONDITION SETTING- -

m
• IGN TIMING ADJ. 0

IGNITION TIty1ING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.
AFTER DOING SO. ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSOR.

~

I
START ~

SEF816K

SEF913J
------------ .: ECM may be the cause of a problem, but this is rarely the case. ®
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IDLE SPEEDIIGNITION TIMINGIIDLE MIXTURE RATIO INSPECTION

Set on-board diagnostic system of ECM to Diagnostic Test
Mode 11 (heated oxygen sensor monitor).

J
-=-. -'1 CH~,J~N

II PFr-'9"'1
~

B

Data rink connector for CONSULT
(Connect CHK and IGN terminals
with a suitable harness.)

I
SEF265LB_____------J

r

®

r---------L..--!-----
Run engine at about 2,000 rpm for about 2
minutes under no-load,

1

1
NG

©

Data link connector for CONSULT
(Disconnect the harness.)

SEF273LB

CAS- RPM (REF\ 2CXX>rorn
M/R FIe MNT RICH

'¢rMONITOA '¢rNO FAIL 0 ____1_0_
K

_

END

Replace heated oxygen sensor. Connect heated oxygen sensor
harness connector.

RECORD

SEF818K Run engine at about 2.000 rpm for about 2 minutes under
no-load.

®

®

®

m 1
Set on-board diagnostic system of ECM to Diagnostic Test
Mode II (heated oxygen sensor monitor).

E

1 ~

[;] [!)

Check heated oxygen sensor signal.
OK

® 1) See "M/R FIC MNT" in "Data monitor" mode.
I,2) Maintaining engine at 2,000 rpm under no-load

~
(engine is warmed up sufficiently.), check that
the monitor fluctuates between "LEAN" and
"RICH" more than 5 times during 10 seconds.
1 cycle: RICH ..---.. LEAN -----j. RICH I2 cycles: RICH ----+ LEAN ----+ RICH ----+ LEAN --4

RICH
OR G

@ Make sure that malfunction indicator lamp goes
on and off more th an 5 Iimes du ri ng 10 seconds
at 2,000 rpm

SEF051PA

Malfunction indicator
lamp

\ I /
'~/'

- CHECK-
/ ........

/1\

~~CYlinder head.cover
~~'-';"\;.

~---
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

LHO models

MEF661D

@[i

:I~~

~;M1

It

•~~
®

j (C:lL,

fMil!!

I~\:r

~iQ)

?~

Rl/~

~[R\

~If

iRl~

~\j'

r~~

~l

~iQJ~

NG

II Repair or replace harness.

l
®

OK

Continuity exists OK

Continuity does not exist NG

Check heated oxygen sensor harness:

1) Turn off engine and disconnect battery ground cable

2) Disconnect ECM connector from ECM.

3) Disconnect heated oxygen sensor harness connector. Then

connect harness side terminal for heated oxygen sensor to

ground with a jumper wire.

4) Check for continuity between terminal No. 29 of ECM connec­

tor and ground metal on vehicle body.

Connect ECM connector to ECM. ~
L...---_~--.-------~-~

©

m m [!1 1
,.......----------------,

Heated oxygen DISCONNEcT

sensor harness ~ ~
connector l...lIaI ~

~: Ectt -m~~1
29

EC-39
i._-----------------------



IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

ENGINE TEMP 20l)C

®

r

Check mass air fluw sensor.

®

~
Check injector.
Clean or replace if necessary.

m Ii] 1
® 1) Select "ENGINE TEMP" or "ENG COOLANT TEMP" in

"ACTIVE TEST" mode.
2) Set "ENG COOLANT TEMP" to 20G C (68G F) by touching

"DWN" and "Qd".
f--- OR

I~
1) Disconnect engine coolant lemperature sensor harness

connector.
2) Connect a resistor (2.5 kO) between terminals of

engine coolant temperature sensor harness connector.

r!1 1
Start engine and warm it up until engine coolant temperature
indicator points to the middle of gauge. (Be sure to start engine
after installing a 2.5 kO resistor.)

-~

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

~
Check "CO" %.

Idle CO: Less than 1£l% (and engine runs smoothly)

Afler checking CO%,

~1) Disconnect the resistor from terminals of engine coolant tem-
perature sensor.

2) Connect engine coolant temperature sensor harness connec-
tor to engine coolant temperature sensor

m tG

--
Connect heated oxygen sensor harness connector to heated oxy-
gen sensor.

~lCheck fuel pressure regulator. J
._--~----

SEF788K

SEF810K

MEF6630

2.5 kfl reslstor

:.=:::.=== MONITOr!. =======
CAS.RPM (REF) Ofpm
INJ PULSE 62msec
IGN TIMING 5BTDC

• ACTIVE TEST. 0

nlSCONNfCT

18
[:it

00

~~CYlinder head.cover
~~~";"~
~~'t~~,-,- ____

/ ~/
/

.-- ....L-- ~

Check engine coolant h~mperature sensor.

._ ---C- .
~eCk ECM function' by substituting another known good ECM.

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

EC..40
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TROUBLE DIAGNOSES

Sensors

o

SEF233G!

SEF234GI

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 actu-
ators. It is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con- ~\'i~

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 :lC~

intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper.
wiring. In this case, careful checking of suspected circuits may
help prevent the replacement of good parts.
A visual check only may not find the cause of the problems,
so a road test with a circuit tester connected to a suspected ~l~
circuit should be performed.
Before checking, talk to customer about drivability complaint.~~L

The customer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction
with the customer, find out what symptoms are present and ~,Iil~

~~J r
under what conditions they occur.
Start your diagnosis by looking for "conventional" problems
first. This is one of the best ways to troubleshoot driveability~rf

problems on an electronically controlled engine vehicle.

1. Verify the complaint. ~'-r);

2. Isolate the cause.
3. Repair
4. Recheck and be sure no new symptoms have been caused. ';l~:",

t,
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)

WORK FLOW

c== CHECK IN
----~---

I LISTEN TO CUSTOMER COMPLAINTS
I

1- BASIC INSPECTION

~ (EC-63)

............................................_ _ STEP I

........ _, _ __ _ STEP II

............................... _ _ STEP V

STEP

IV

INSPECTION OF

EACH MALFUNCTION

...................................... STEP III

CHECK OUT ~

L REPAIR/R_E_P_L_A_C_E =
- ~

FINAL CHECK J
Confirm that the trouble is completely fixed by
performing BASIC INSPECTION and TEST
DRIVE.

NG
®-+

Do self-diagnostic results exisl?" 1 ] a •••••••••••••••• ~ •• ~~ ••••• a •• ~~ ••••••••••••••••••• ~ •

Yes ® .. No..

ON-BOARD

DIAGNOSTIC SYMPTOM FUNCTION
SYSTEM BASIS TEST BASIS

•
Perform diagnostic~ Select inspection on the ~ertorm sequencet~
mode II (Self-diagnostic basis of each symptom. in FUNCTION TEST with I
results). (Refer to (Diagnostic Procedure CONSULT.

EC-50.)
I
1- Symptom 1 - 21)

---r EC-70· 104

; Do self-diagnostic resulls exist' ~+: No r
r -- - t- ,

~Diagnostic Procedures I ~iagnostic Procedures Diagnostic Procedures
23 - 30 31 - 45 23 - 45

EC-l09 - 139 II EC-142 - 195 EC-109 - 195

(Self-diagnostic item) 1(Not self-diagnostic 1(Self-diagnostic ilem & 1
L-------_ item)

LNOI self_diag~~
I

I

IF IF

*1: If the on-board diagnostic system cannot be performed, check main power supply and ground circuit. (See Dlagnosllc Pro­
cedure 22)

*2: If the trouble Is not dupllcaled, see INTERMITTENT PROBLEM SIMULATION (EC-47).
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TROUBLE DIAGNOSES

DESCRIPTION FOR WORK FLOW

STEP

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

DESCRIPTION

STEP I

STEP II

STEP III

STEP IV

STEP V

Identify the trouble using the "DIAGNOSTIC WORKSHEET" ~s shl)wn on Ihe next page

Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be misinterpreted.

Check the self-diagnostic results stored in the ECM of the failed vehicle.

Perform inspection often selecting from the following three tests according to the trouble observed.

1. ON-BOARD DIAGNOSTIC SYSTEM

Follow the self-diagnostic procedure for each item described in "How 10 Execute On-board Diagnostic Sys­

lem in Diagnostic Test Mode II". Non-self-diagnostic procedures described for some items will also provide

results which are equal to the self-diagnostic results.
2. SYMPTOM BASIS

This inspection is of a simplified method. When performing inspection of a part, the corresponding system

must be checked thoroughly by selecting the appropriate check item from Diagnostic Procedures 23 - 45.

3. FUNCTION TEST BASIS (Sequence test)

In this inspection, the CONSULT judges "OK" or "NG" on each system in place of a technician. When per~

forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro­

priate check item from Diagnostic Procedures 23 - 45.

4. Diagnostic Procedure

• This inspection program is prepared using the data obtained when disconnection of harness or connec­

tors has occurred in the respective Circuit.

• Inspection of the "Not self-diagnostic item" does not actually start with the execution of diagnostic test

mode II (self-diagnostic results). However, inspection is started by assuming that the diagnostic test mode

" (self-diagnosUc results) has already been performed.

• When a system having the diagnostic test mode " (self~diagnostic results) function contains any circuit

placed outside the range of this diagnostic test mode II (self-diagnostic results) function, it is arranged

that the "Not self-diagnostic item" of such a system will be performed when the self-diagnostic result is

OK.

Example: CAMSHAFT POSITION SENSOR

1. FINAL CHECK item is not described in the "Not self-diagnostic item". However. this FINAL CHECK must be

performed without fail in order to ensure that the trouble has been repaired, and also that the unit disas­

sembled in the course of the repair work has been reassembled correctly.

2. If the same trouble phenomenon is observed again in the final check:

Go back to STEP IV. and perform the inspection using a method which is different from the previous method.

3. 1f the cause of the trouble is still unknown even after conducting step 2 above, check the circuit of each sys­

tem for a short by using the lIoliage available at the "ECM INPUT/OUTPUT SIGNAL INSPECTION" terminal.

EC-45
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TROUBLE DIAGNOSES

KEY POINTS

WHAT ..... Vehicle & engine model
WHEN Date, Frequencies
WHERE Road conditions
HOW Operating conditions,

Weather conditions,
Symptoms

SEF907L

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
malfunctions 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 one
shown below in order to utilize all the complaints for trouble­
shooting.

Customer name MRIMS Model & Year VIN

Engine # Trans. Mileage

Incident Date Manuf. Date In Service Dale

Symptoms o Slartabilily o Impossible to start o No combustion o Partial combustion

o Partial combustion affected by throttle position

o Partial combustion NOT affected by throttle position

o Possible but hard to start o Others ( 1

o Idling o No fast idle o Unstable o High idle o Low idle

o Others [ ]

o Driveability o Stumble o Surge o Knock o Lack of power

o Intake backfire o Exhaust backfire

o Others [ ]

o Engine stall o At the time of start o While idling

o While accelerating o While decelerating

o Just after stopping o While loading

Incident occurrence o Just after delivery o Recently

o In the morning o At night o In the daytime

Frequency o All the time o Under certain conditions o Sometimes

Weather conditions o Not affected

Weather o Fine DRaining o Snowing o Others [ 1

Temperature o Hot o Warm o Cool o Cold o Humid ~F

Engine conditions o Cold o DUring warm-up o After warm-up

Engine speed I , I , I I I I I

0 2000 4000 6000 8000 rpm
Road conditions o In town o In suburbs o Highway o Off road (up/down)

Driving conditions o Not affected

o At starting o While idling o At racing

o While accelerating D While cruising

o While decelerating o While turning (RH/LH)

Vehicle speed I I I I ! I I , I I I I J

0 10 20 30 40 50 60 MPH

Malfunction indicator lamp o Turned on o Not turned on

EC-46
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TROUBLE DIAGNOSES

SEF235G

Variable factor Influential part Target condition Service procedure
~;---

Made lean Remove vacuum hose and apply vacuum.
1 Mixture ratio Pressure regulator

Made rich Remove vacuum hose and apply pressure.

Camshaft position Advanced Rotate distributor counter clockwise.
2 Ignition timing

sensor Retarded Rotate distributor clockwise.

Heated oxygen sensor Suspended
Disconnect healed oxygen sensor harness

Mixture ratio feedback connector.
3

control Perform diagnostic test mode II (Sel1-diag-
ECM Operation check

nostic results) at ?,OOO rpm.
--

Raised Turn idle adjusting screw counterclockwise.
4 Idle speed IACV-AAC valve

Lowered Turn idle adjusting screw clockwise.
-

Tap or wiggle.
Poor electrical con-

Electrical connection Harness connectors
nection or improper Race engine rapidly. See if the torque reac-5

(Electric continuity) and wires
wiring tion of the engine unit causes electric

breaks.

Cooled Cool with an icing spray or similar device.

6 Temperature ECM Heat with a hair drier.
Warmed

[WARNING: 00 not overheat the unit.]

Wet.

7 Moisture Electric parts Damp
[WARNING: Do not directly pour water on

components. Use a mist

sprayer.]

Electric loads Load switches Loaded
Turn on headlamps. air conditioner. rear

B
defogger, etc.

--

9
Throttle position sen-

ECM ON-OFF switching Rotate throttle posillon sensor body.
sor condition

10 Ignition spark Timing light Spark power check Try to flash timing light for e;::\ch cylinc1m

q...........'-.l1tz~~I~~ THIS is the)

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.

•
:?,'f

~i'\
, /-\

• Select the "Variable factor" when the symptom occurs.
Perform the "Service procedure" to try to simulate the intermittent.
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~~~~

~
Malfunction

\ Indicator lamp,

U ~~"'''~
SEF192P

On-board Diagnostic System

MALFUNCTION INDICATOR LAMP (MIL)
A malfunction indicator lamp has been adopted on all models.

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode

Condition Diagnostic Test Mode
Diagnostic Test Mode I

II

Engine
Ignition stopped SELF-0 IAGNOSTIC
switch in iD

BULB CHECK
RESULTS

"ON"

position
Engine

HEATED OXYGEN

ecea
running MALFUNCTION

SENSOR

ID WARNING
MONITOR

EC-48



TROUBLE DIAGNOSES
On-board Diagnostic System (Cont'd)
HOW TO SWITCH MODES

I~ Turn ignition SWilC~l0 :~Ol start engine.) I

•

~gnostic Test Mode I~J
MALFUNCTION WARNING

~¢~
L..-- S_ta_rt engine_.__~

Diagnostic Test Mode I (BULB CHECK) ~
I_==r=-

.IJj
-O-_~ CHK IGN

I ~
B

Data link connector for CONSULT
I (Connect CHK and IGN terminals
~ith a SUi~able harness.\ SEF265LB I

~--~
,I Wait at least 2 seconds. ~

.------~-

[I;:~~r
Data link connector for CONSULT
(Disconnect the harness.)

SEF273LB

~----
I Diagnostic Test Mode II (SELF-OIAG­l NOSTle RESULTS)

----.----------'

I

r

...~~ostiC Test Mode 1/I (HEATED OXYGEN SENSOR
I MONITOR)

Start engine.
---------~ ------

Data fink conneclor for CONSULT
(Connect CHK and lGN terminals
with a suitable harness.) SEF265LB--=r=--

~at least 2 second-s.-----~

r-=-==-,--------------'

i"J"."~GN
I B

t 1i..-
Dala link connector for CONSULT
(Disconnect the harness,)

• Switching the modes is nol possible when the engine
is running.

• When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 1 second.
The diagnosis will automatically return to Diagnostic
Test Mode I.

SEF273LB
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On-board Diagnostic System - Diagnostic Test
Mode I

DIAGNOSTIC TEST MODE I - BULB CHECK
In this mode, the MALFUNCTION INDICATOR LAMP in the
instrument panel stays "ON".
If it remains "OFF", check the bulb in the MALFUNCTION INDI­
CATOR LAMP.

DIAGNOSTIC TEST MODE I - MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP Condition

ON When the ECM's CPU or camshaft position sensor is malfunctioning.
f---

OFF OK

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

DESCRIPTION
In this mode, a diagnostic trouble code is indicated by the number of flashes from the MALFUNCTION
INDICATOR LAMP (MIL) as shown below:

Example: Diagnostic trouble code No_ 12 and Diagnostic trouble code No. 34

0.6 0.3

0.9 0.3 2.1

0.6

0.6 0.9

0.3

2.1

'-----------.,.,---_--.-/

Diagnostic trouble code No. 12 Diagnostic trouble code No. J4 Unit: second MEF165FI

Long (0.6 second) blinking indicates the number of ten digits and short (0.3 second) blinking indicates
the number of single digits.
For example. the MIL flashes for 0.6 seconds once and then it flashes for 0.3 seconds twice. This indi­
cates the number "12" and refers to a malfunction in the mass air flow sensor. In this way, all the prob­
lems are classified by their diagnostic trouble code numbers.
The diagnostic results will remain in the ECM memory_

EC-50
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TROUBLE DIAGNOSES
On-board Diagnostic System - Diagnostic Test
Mode II (Self-diagnostic results) (Cont'd)

Display diagnostic trouble code table

I~!~, c•. Check Items causing a malfunctIOn of camshaft POSition sensor CirCUIt ftrst. If both CAMSHAFT POSITION SENSOR (No 111

and "IGN SIGNAL-PRIMARY (No. 21)" are displayed one after the other.

Diagnostic trouble code
Detected items

No.

11" Camshaft position sensor circuit

12 Mass air flow sensor circuit

13 Engine coolant temperature sensor circuit

21 * Ignition signal circuit

26 Boost pressure sensor circuit

34 Knock sensor circuit

43 Throttle position sensor circuit

54 Signal circuit from AIT control unit to ECM

55 No malfunction in the above circuits

* . .. " '.

Check Items caUSing a malfunctIon of camshaft POSItion sensor CirCUIt first, I' both CAMSHAFT POSITION SENSOR (No. 11) I
r

{$:,
and "tGN SIGNAL-PRIMARY (No. 21)" are displayed one after the other.

Diagnostic ,I

Malfunction is detected when .. Check item (remedy)troUbl~ Detected ilems
code No.

11" Camshaft position sensor • Either 1
0

or 180
0

signal is not entered for the first • Harness and connector
circuit few seconds during engine cranking. (If harness and connector

• Either 1
0

or 180' signal is not input often enough are normal. replace cam-

while the engine speed is higher than the speci- sh aft pas iiion sensor.)

fied rpm.

12 Mass air flow sensor circuit • The mass air flow sensor circuit is open or • Harness and connector
shorted. (If harness and connector

(An abnormally high or low voltage is entered.) are normal, replace mass

air flow sensor.)

13 Engine coolant temperature • The engine coolant temperature sensor circuit is • Harness and connector

sensor circuit open or shorted. • Engine coolant tempera-

(An abnormally high or low output voltage is lure sensor

entered.)
-

21 * Ignition signal circuit • The ignition signal in the primary circuit is nof • Harness and connector

entered during engine cranking or running. • Power transistor un it

26 Boost pressure sensor cir· • The boost pressure sensor circuit is open or • Harness and connector

cuit shorted, • Boost pressure sensor

~k sensor circuit

(An abnormally high or low output voltage is

entered.)

• The knock sensor circuit is open or shorted. • Harness and connector

(An abnormally high or low voltage is entered.) • Knock sensor

43 Throttle position sensor cir- • The throttle position sensor circuit is- open or • Harness and connector

cuit shorted • Throttle position sensor

(An abnormally high or low voltage is entered,)

54 Signal circuit from AIT con- • The AIT communication line is open or shorted. • Harness and connector

Irol unit to ECM (A/T only)
. .

" ..
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On-board Diagnostic System - Diagnostic Test
Mode II (Self-diagnostic results) (Cont'd)
HOW TO ERASE DIAGNOSTIC TEST MODE II (SELF­
DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup mem­
aryan the ECM when the diagnostic test mode is changed
from Diagnostic Test Mode II to Diagnostic Test Mode I. (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.

• Do not erase the stored memory before beginning diag­
nostic test mode II (Self-diagnostic results).

On-board Diagnostic System - Diagnostic Test
Mode II (Heated oxygen sensor monitor)

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

MALFUNCTION INDICATOR LAMP
Fuel mixture condition in the exhaust

Air fuel ratio feedback control condition
gas

ON Lean
Closed loop system

OFF Rich
1---

"Remains ON or OFF Any condition Open loop system

": Maintain conditions just before switching to open loop.

HOW TO CHECK HEATED OXYGEN SENSOR
1. Set Diagnostic Test Mode II. (Refer to "HOW TO SWITCH

DIAGNOSTIC TEST MODES".)
2. Start engine and warm it up until engine coolant tempera­

ture indicator points to the middle of the gauge.
3. Run engine at about 2,000 rpm for about 2 minutes under

no-load conditions.
4. Make sure MALFUNCTION INDICATOR LAMP goes ON and

OFF more than 5 times every 10 seconds; measured at
2,000 rpm under no-load.

EC-52
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RHO models
Data link ~
connector ~\

for CONSULT

3~-- ':;Q
;:::,-=== r _

IJ J

NISSAN

CONSULT

~-~I============

~ART
[ SUB MODE

SEF3921

Consult

CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch.
2. Connect "CONSULTil to data link connector for CONSULT.

(Data link connector for CONSULT is located behind the
fuse box cover.)

3. Turn on ignition switch.
4. Touch "START".

•
5. Touch "ENGINE",

[l5 SELECT SYSTEM p=:D]
ENGINE JIlj~

AfT ]
:=A=I=RB=A=G~====]
~T=C~s~=====1

LAN I

=====~~=========:

SEF347N

I ~ SELECT OIAG MODE OJ
I WORK SUPPORT "]
I SELF DIAG RESULTS I

I DATA MONITOR ~
I ACTIVE rEST I
I ECM PARl NUMBER l
I FUNCTION TEST ]

SEF424N

6. Perform each diagnostic test mode according to the
inspection sheet as follows:

For further information, read the CONSULT Operation Manual. ~~

EC-53



TROUBLE DIAGNOSES
Consult (Cont'd)

ECCS COMPONENT PARTS APPLICATION

DIAGNOSTIC TeST MODE

ECCS COMPONENT PARTS
SElF-

DATA MONI~ FUNCTIONWORK suP·
DIAGNOSTIC ACTIVE TEST

PORT TOR TEST
RESULTS

Camshaft position sensor X X

Mass air flow sensor X X

Engine coolant temperature sensor X X X

Heated oxygen sensors X X

Vehicle speed sensors X X

Throttle position sensor X X X X

Knock sensor X
INPUT

Boost pressure sensor X

Ignition switch (start signal) X X

Air conditioner switch X

Park/Neutral position switch X X

Power steering oil pressure switch X X

Battery X

A/T signal X

Injectors X X X

Power transistor (ignition timing) X
X (Ignition

X X X
signal)

IACV-AAC valve X X X X

Valve liming control solenoid valve X X X

OUTPUT EGRC-sotenoid valve X X X

Air conditioner relay X

Fuel pump relay X X X X

Cooling fan relay X X X

Wastegate valve control solenoid

valve
X

X Applicable

FUNCTION

Diagnostic test mode Function

This mode enables a technician to

Work support
adjust some devices faster and

more accurately by following the

indications on the CONSULT unil

Self-diagnostic results
Self-diagnostic results can be read

and erased quickly.

Dala monitor
Input/Output data in the ECM can be

read.
--

Diagnostic Test Mode in which CON-

Active test
SUlT drives some actuators apart

from the ECMs and also shIfts some

parameters in a specified range.
--

ECM part number ECM part number can be read.

Conducted by CONSULT instead of a

Function test technician to determine whether
each system is "OK" or "NG".
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Consult (Contfd)

WORK SUPPORT MODE

WORK ITEM CONOITION USAGE

THnTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. When adjusting throttle posi-
(THROITLE SENSOR ADJUST IT TO THE SPECIFIED VALUE BY ROTATING THE tion sensor initial position
ADJUSTMENT) SENSOR BODY UNDER THE FOLLOWING CONDITIONS.

• IGN SW "ON"

• ENG NOT RUNNING

• ACC PEDAL NOT PRESSED

IGNITION TIMING ADJUST· • IGNITION TIMING FEEDBACK CONTROL WILL BE HELD When adjusting initial ignitiDn
MENT BY TOUCHING "START". AFTER DOING SO, ADJUST timing

IGNITION TIMING WITH A TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION SENSOR.

lACV-AAC VALVE AOJ SET ENGINE RPM AT THE SPECIFIED VALUE UNDER THE When adjusting idle speed
(AAC VALVE ADJUSTMENT) FOLLOWING CONDITIONS.

• ENGINE WARMED UP

• NO-LOAD
-"
FUEL PRESSURE RELEASE • FUEL PUMP WILL STOP BY TOUCHING "START" DUR- When releasing fuel pressure

ING IDLE. from fuel line

CRANK A FEW TIMES AFTER ENGINE STALLS.

•
SELF-DIAGNOSTIC RESULT5 MODE

DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN ...• CHECK ITEM (REMEDY)

CAMSHAFT POSI SEW • Either 1" or 1800 signal is not entered for the first few • Harness and connector
(CRANK ANGLE SENSOR·) seconds during engine cranking. (If harness and connector

• Either 1· or 1800

signal is not input often enough while are normal, replace cam-

the engine speed is higher than the specified rpm. shaft position sensor.)

MASS AIR FLOW SEN • The mass air flow sensor circuit is open or shorted. • Harness and connector

(AlA FLOW METER) {An abnormally high or low voltage is entered.) (ll harness and connector

are normal, replace mass

air flow sensor.}

COOLANT TEMP SEN • The engine coolant temperature sensor circuit is open or • Harness and connector

(ENGINE TEMP SENSOR) shorted. • Engine coolant temperature

(An abnormally high or low output voltage is entered.) sensor
- --

IGN SIGNAL - PRIMARY· • The ignition signal in primary circuit is not entered dur- • Harness and connector

ing engine cranking or running • Power transistor unit

KNOCK SENSOR • The knock sensor circuit is open or shorted • Harness and connector

(DETONATION SENSOR) (An abnormally high or low voltage is entered.) • Knock sensor

THROTILE PQSI SEN • The throttle position sensor circuit is open or shorted. • Harness and connector

(THROITLE SENSOR) (An abnormally high or low voltage is entered.) • Throllte position sensor

AIT COMM LINE • The AfT communication line is open or shorted. • Harness and connector

*: Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSl SEN (No. 11)" and
"IGN SIGNAL-PRIMARY (No. 21)" are displayed one after the other.

• Sensor failures which set a self-diagnosis code are Iisled as due 10 an open or shorl circuit. r~!:~\
• A sensor sending a signal which is inaccurate but nol open or shorl will NOT set a self-diagnosis code.
• If a driveabilily symptom is present bUI no self-diagnosis code is set, perform further inspections using DATA MONITOR.
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DATA MONITOR MODE
Remarks: • Specification data are reference values_

• Specification data are outpullinput values which are detected or supplied by ECM at the connector.
'Specification data may not be directly related 10 their components signalslvalues/operations.
ie. Adjusl ignition timing with a timing light before monItoring IGN TIMING, because the monitor may show the

specification data in spite of the ignition timing being not adjusted to the specification data. This IGN TIMING
monitors the calculated data by ECM according to the input signals from camshaft position sensor and other
ignition timing related sensors,

• Jf the real~time diagnosis results are NG and the self-diagnoslic results are OK when diagnosing the mass air
flow sensor, first check to see if the tuel pump control circuit is normal.

MONITOR ITEM CONDITION SPEC IFI CATION
CHECK ITEM WHEN

OUTSIDE SPEC.

CMPS·RPM • Tachometer: Connect Almost the same speed • Harness and connector
(REF) • Run engine and compare tachometer indication

as the CONSULT value.
• Camshaft position sen-

{CAS·RPM (REF)) with the CONSULT value. sor

• Engine: After warming
up, idle the engine Idle 0.8 - 1.5V

MAS AIRI FL SE • A/C switch "OFF" • Harness and connector
(AIR FLOW MTR) • Selector lever "N" • Mass air flow sensor

position 3,000 rpm 1.4 - 2.0V
• No-load

COOLANT • Harness and connector
TEMPIS • Engine: After warming up More than 70·C (1584 F) • Engine coolant tem~

(ENG TEMP SEN) perature sensor

02 SEN o- O.3V - 0.6 - O.9V(EXH GAS SEN) • Harness and connector
• Engine: After warming Maintaining engine

LEAN - RICH
• Heated oxygen sensor

up speed at 2,000 rpm • Intake air leaks
MIR FIC MNT Changes more than 5 • Injectors

times during 10 seconds.

VHCL SPEED SE
• Turn drive wheels and compare speedometer Almost the same speed • Harness and connector(CAR SPEED

SEN)
indication with the CONSULT value as the CONSULT value • Vehicle speed sensor

• Battery
BATIERY VOLT • Ignition switch: ON (Engine stopped) 11 - 14V • ECM power supply

circuit

Throttle valve fully • Harness and connector

THRTL POS SEN • Ignition switch· ON closed (Engine: After 0.35 - O.65V • Throttle position sen-

(THROTTLE SEN) (Engine stopped) warming up) sor
• Throttle position sen-

Throttle valve fully open Approx. 4.0V sor adjustment

START SIGNAL • Ignition switch: ON ----- START OFF ----+ ON • Harness and connector
• Starter switch

Throttle valve: • Harness and connector
Closed throttle position ON

• Throttle position sen·

CLOSED THIPOS • Ignition switch: ON (Engine: sor

(IDLE POSITION) (Engine stopped) After warming up) • ThroWe position sen-
sor adjustment

Throttle valve:
OFF • Throttle position

Slightly open switch

AIR COND SIG • Engine: After warming A/C switch "OFF" OFF • Harness and connector
up, idle the engine AIC switch "ON" ON • Air conditioner switch

NEUT POSI SW Shift lever "P" or "N" ON • Harness and connector
(NEUTRAL SW) • Ignition switch: ON

Except above OFF • Neutral position switch

Steering wheel in neu-

• Engine' After warming
tral position OFF • Harness and connector

PW/ST SIGNAL (forward direction) • Power steering oilup, idle the engine
The steeri ng wheel is pressure switch

turned ON
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-

MONITOR ITEM CONOITION SPECIFICATION
CHECK ITEM WHEN

OUTSIDE SPEC.

• Engine: After warming
up Idle 1.7 - 2.5 msec. • Harness and connector

INJ PULSE • AIC switch "OFF" • Injector
• Seleclor lever "N" • Mass air flow sensor

position 2,000 rpm 1_5 - 2-3 msec. • Intake air system
• NO-load

Idle 15~ BTDC • Harness and connector
IGN TIMING ditto • Camshaft position sen-

2,000 rpm More than 25 0 BTDe sor

IACV-AACIV Idle 20 - 40% • Harness and connector
(AAC VALVE) ditto

2.000 rpm • IACV-AAC valve-
-, --

• Harness and connector
• Injector

• Engine: After warming Maintaining engine • Mass air flow sensor
A/F ALPHA 75 - 125'Yo • Heated oxygen sensorup speed at 2,000 rpm

• Carbon canister purge
line

• Intake air system

Engine: After warming up, idle the engine • Harness and connector
AIR COND RLY OFF ~ ON • Air conditioner switchAir conditioner switch OFF ----+ ON

• Air conditioner relay-

• Ignition switch is turned to ON (Operates for 1
second)

ON • Harness and connectorFUEL PUMP RLY • Engine running and cranking
• Fuel pump relay• When engine is stopped (stops in 1 second)

Except as shown above OFF
--

• Idle OFF

• Shift selector lever to
• Jack up rear wheel any position except • Harness and connector

VALVE TIM SOL • Engine: After warming "N" or "P" position OFF ., ON -+ OFF
• Valve timing solenoid

up • Quickly depress accel- valve

eratof pedal, then
quickly release it

• When cooling lan is stopped. OFF • Harness and connectorCOOLING FAN
• When cooling fan operates at low speed LOW • Cooling Ian relay(RADIATOR FAN)
• When cooling Ian operates at high speed HI • Cooling fan motor

-
• Engine: After warming

Idle ON
EGRC SOUV up

• Harness and connector
(EGR CQNT S/V) • A/C switch "OFP' • EGRC-solenoid valve

• Shift lever "N" 2,000 rpm OFF
• No-load

Idle 0% • Harness and connector
WIG CaNT SIV ditto - . • Wastegale valve con-

Racing up to 4,000 rpm 20% trol solenoid valve

EC-57
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ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)

• Engine: Return to the original
• Harness and connector

trouble condition If trouble symptom d;sappears.
FUEL INJECTION

• Change the amount of fuel injec- see CHECK ITEM.
• Fuel injectors

tion with the CONSULT
• Heated oxygen sensors

• Engine: After warming up, idle

IACV-AACIV OPEN- lhe engine.

ING • Change the IACV-AAC valve
Engine speed changes according • Harness and connector

(AACIV OPENING) opening percent with the CON~
to the opening percent. • IACV-AAC valve

SULT.

ENG COOLANT • Engine: Return to the original • Harness and connector
TEMP trouble condition If trouble symptom disappears, • Engine coolant tempera-
(ENGINE TEMPEAA- • Change the engine coolant tern- see CHECK ITEM. ture sensor

TURE) perature with the CONSULT. • Fuel injectors

• Engine: Return to the original

trouble condition
If trouble symptom disappears, • Adjust initial ignition tim-

IGNITION TIMING • Timing light: Set

• Retard the ignition timing with
see CHECK ITEM. ing

the CONSULT.

• Engine: After warming up, idle • Harness and connector

the engine. • Compression

POWER BALANCE
• AIC switch "OFF"

Engine runs rough or dies.
• Injectors

• Selector lever "N" position • Power transistor

• Cut ott each injector signal one • Spark plugs
at a time with the CONSULT. • Ignition coils

COOLING FAN
• Ignition switch: ON

Cooling fan moves at low and high
• Harness and connector

(RADIATOR FAN)
• Turn cooling fan "LOW", "HI"

speed, and stops.
• Cooling fan relay

and "OFF" with CONSULT • Cooling fan motor

• Jgnition switch: ON (Engine

stopped)
Fuel pump relay makes the operat- • Harness and connector

FUEL PUMP RELAY • Turn the fuel pump relay "ON"

and "OFF" with the CONSULT
ing sound. • Fuel pump relay

and listen to operating sound.

EGRC SOLENOID

VALVE • Ignition switch: ON

(EGR CONT SOL • Turn solenoid valve "ON" and Each solenoid valve makes an • Harness and connector

VALVE) "OFF" with the CONSULT and operating sound. • Solenoid valve

VALVE TIM SOL
listen to operating sound.

SE LF-LEARN ING • In this test, Ihe coefficient of self-learning control mixture ratio returns to the original coefficient by

CONT louching "CLEAR" on the screen.
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FUNCTION TEST MODE
Consult (Cont'd)

FUNCTION TEST
CONDITION JUDGEMENT CHECK ITEM (REMEDY)ITEM

• Ignition switch: ON
SELF-DIAG (Engine stopped)

- Objective systemRESULTS • Displays the self-diagnos-
tic res ults.

• Ignition switch: ON
• Harness and connector

CLOSED THROTTLE
(Engine stopped)

• Throttle position sensor• Closed throttle position Throttle valve: opened OFFPOSI (Closed throttle position
(CLOSED THROTTLE

switch circuit is tested
sWitch)

POSITION SWITCH
when throWe Js opened

• Throttle position sensor
CIRCUIT)

and closed fully.
(Closed throltle position

(IDLE POSITION
(' 'CLOSED THROTILE

SWitch) adjustmentPOS'" is the test item
• Throttle linkage(IDLE SWITCH CIR-

name for the vehicles in Throttle valve: closed ON
• Verify operation In DATACUlT))

which idle is selected by
MONITOR mode.

throttle position sensor.)

• Harness and conneclor
• Ignition switch: ON

• Throttle position sensorTHROTTLE POSI (Engine stopped)
Range {Throttle valve fully • Throttle position sensor

SEN CKT • Throttle position sensor
opened - Throttle valve

More than
adjustment

(THROTTLE SENSOR circuit is tested when 3.0V
fully closed) • Throttle linkage

CKT) throttle is opened and
• Verify operation in DATAclosed luJJy.

MONITOR mode.

• Ignition switch: ON • Harness and connector
NEUTRAL POSI SW

lEngine stopped) OUT OF NIP-POSITION OFF • Neutral position sWltchl
CKT

• Neutral position switch Inhibitor switch
(NEUTRAL SW CIR-

circuit is tested when shift IN N-POSITION ON • Linkage + InhibItor switch
CUlT)

lever is manipulated. adjustment

• Ignition switch: ON
• Harness and connector

(Engine stopped)
There is pressure pulsation on the fuel

• Fuel pump
FUEL PUMP • Fuel pump circuit is tested

• Fuel pump relay
CIRCUIT by checking the pursation feed hose.

• Fuel filter clogging
in fuel pressure when fuel

• Fuel level
tube is pinched.

• Ignition switch: ON
EGRC SOUV CIR- (Engine stopped)

The solenoid valve makes an operating • Harness and connectorCUlT • EGA conlrol SIV circuit is
(EGR CONT SIV CIR- tested by checking sole- sound every 3 seconds • EGRC-solenoid valve
CUlT) noid valve operating

noise.

• Ignition switch: ON
(Engine stopped) • Harness and connector

VALVE TIMING SIV • Valve timing SIV circuit is The solenoid valve makes an operating
• Valve timing solenoid

CKT tested by checking sole- sound every 3 seconds. valve
noid valve operaling
noise.

COOLING FAN elR-
• Ignition switch: ON

• Harness and connector
CUlT

(Engine stopped)
• The cooting fan rotates and stops

• Cooling fan relay
(RADIATOR FAN

• Cooling tan circuit is
every 3 seconds.

• Cooling fan motortested by checking cooling
CIRCUIT)

fan operation.
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FUNCTION TEST
CONDITiON JUDGEMENT CHECK ITEM (REMEDY)

ITEM

• Ignition switch: ON ---+

STAAT
• Start signal circuit is

tested when engine is
started by operating the

START SIGNAL
starter. Battery voltage

• Harness and connector
and water lemperature Start signal: OFF ---+ ON

• Ignition switchCIRCUIT
before cranking, and aver-
age battery voltage, mass
air flow sensor output volt-
age and cranking speed
during cranking are dis-
played.

• Ignition switch: ON
(Engine running) Locked position ON

• Harness and connector
PWJST SIGNAL

• Power steering circuit is
• Power steering oil pres-

tested when steering
sure switchCIRCUIT

wheel is rotated fully and
• Power steering oil pump

then set to a straight line Neutral position OFF

running position.

VEHICLE SPEED • Vehicle speed sensor cir~

Vehicle speed sensor input signal is
• Harness and connectorSEN CKT cuit ;s tested when vehicle
• Vehicle speed sensor(CAR SPEED SEN is running at a speed at 10 greater than 4 km/h (2 MPH)
• Electric speedometerCIRCUIT) l<m/h (6 mph) or higher.

• After warming up. idle the
engine.

• Adjust ignition timing (by
• Ignition timing adjustment

moving camshaft position
is checked by reading The timing light indicates the same

sensor or distributor)IGN TIMING ADJ
ignition timing with a tim- value On the screen.

• Camshaft position sensor
ing light and checking

drive mechanism
whether it agrees with
specifications.

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

• IGNITION SYS (Spark
• Air-fuel ratio feedback cir-

plug, power transistor,
cuit (injection system, igni-

ignition coil, harness or
tion system, vacuum

• 02 SEN COUNT: More than 5 times
connector)

MIXTURE RATIO system, etc.) is lested by
• VACUUM SYS (Inlake airTEST examining the heated oxy- during 10 seconds

leaks)
gen sensor output at 2.000

• Heated oxygen sensor cir-rpm under non-loaded
cuit

state.
• Heated oxygen sensor

operation
• Fuel pressure high or low
• Mass air flow sensor
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FUNCTION TEST
CONDITION JUDGEMENT CHECK ITEM (REMEDY)ITEM

.-

• Alter warming up, idle the
engine.

• Injector operation of each • Injector circuit (Injector,
cylinder is stopped one harness or connector)
after another, and result-

Difference in engine speed is greater • Ignition circuit (Spark

POWER BALANCE
ant change in engine rota-

than 25 rpm before and after cutting off plug, power transistor.
tion is examined to evalu-

the injector of each cylinder. ignition coil, harness or
ale combustion of each connector)
cylinder. (This is only dis- • Compression
played tor models where a • Valve timing
sequential multiport fuel
injection system is used.)

• After warming up, idle the
• Harness and connectorengine.
• IACV-AAC valve

rACV~AACIVSYS- • IACV-AAC valve system is Difference in engine speed is greater
• Air passage restrictionTEM tested by detecting change Ihan 150 rpm between when valve open-

(AAC VALVE SYS- in engine speed when ing is at 80% (102 steps) and at 20% (25
between air inlet and
IACV-AAC valve

TEM) IACV-AAC varve opening steps).
• lAS (Idle adjusting screw)

is changed to 0%, 20%
and 80%.

adjustment

Diagnostic Procedure
CAUTION:
1. Before connecting or disconnecting the ECM harness

connector, turn ignition switch OFF and disconnect nega­
tive battery terminal. Failure to do so may damage the
ECM. Because battery voltage is applied to ECM even if
ignition switch is turned off.

SEF28~
----

(~I

.1.e

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

SEF72SH

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

4. Make sure that there are nol any bends or breaks on ECM
pin terminal, when connecting pin connectors.

SEF291H
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{II

Diagnostic Procedure (Cont'd)
5. Before replacing ECM, perform ECM input/output signal

inspection and make sure whether ECM functions properly
or not. (See page EC-196.)

6. After performing this "Diagnostic Procedure", perform
diagnostic test mode II (Self-diagnostic results) and driv­
ing test.

7. When measuring ECM signals with a circuit tester, never
bring the two tester probes into contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.
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SEF1421

Basic Inspection

o
BEFORE STARTING
1. Check service records for any recent'

repairs that may indicate a related

problem, or the current need for

scheduled maintenance.

2. Open engine hood and check the fol­

lowing:

• Harness connectors for proper con­

nections

• Vacuum hoses for splits, kinks. and

proper connections

• Wiring for proper connections.
pinches, and cuts •

~lL

RHO models
Data link ~
connector ......\
for CONSULT

1-

SEF1441

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link

connector for CONSULT and select

"ENGINE" from the menu. (Refer to

page EC-53.)

T
DOES ENGINE START?

Yes

CHECK IGNITION TIMING.
Warm up engine sufficiently and check

ignition timing at idle using timing light.

(Refer to page EC~33.)

Ignition liming: 15" ± 2" BlDC

OK

(Go to ® on next page.)

EC-63
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AIT models

MEC157B

••• ADJ MONITOR •••

1. Adjust output voltage

by rotating throttle

position sensor body.

2. Disconnect throttle

position sensor harness

connector for a few

seconds and then

reconnect it.

3. Confirm that "IDLE

POSITION" or

"CLOSED TH/POS"

slays "ON". ~

NG Adjust engine speed by

1------" turning idle adjusting

screw.

NG
~

(Go to ® on next page)

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

~ i. Perform "THROITLE SEN

~ ADJ" or "THRTL POS SEN

ADJ" in "WORK SUPPORT"

mode.

2. Check that output voltage of

throttle position sensor is 0.35

to 0.65V. (Throttle valve 1ully
closes.) and "IDLE POSITION"

or "CLOSED TH/POS" stays

"ON".

Basic Inspection (Cont'd)
®

1

r----------OR---------i

~ Measure output voltage of throt­

~ tie position sensor using

L
voltmeter, and check that it is

0.35 to 0.65V. (Throttle valve tully

closed.)

r

CHECK IDLE ADJ. SCREW INITIAL SET

RPM.

~ 1. Select "IGN TIMING ADJ" in

~.J "WORK SUPPORT" mode.

2 When touching "START", does

engine speed fall to 750 ± 50

rpm (A/T in "N" position)?

1--------OR---------1

~ When disconnecting throttle posi­

~ tion sensor harness connector,
I

L
does engine speed fall 10

750 ± 50 rpm (AfT in "N" posi­

tion~?
_____------l

m --r

SEF816K I

SEFOQ30

• THROTTLE SEN AOJ •

THROTTLE SEN O.4SV

======== MONITOR ========
CAS-RPM (REF) Orpm
IDLE POSITION ON

• IGN TIMING AOJ • 0
IGNITION TIMING FEEDBACK
CONTROL WIll BE HELD BY
TOUCHING S1ART
AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CRANK ANGLE SENSOR

L- ~===:=:======:
I START

EC..64
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c= INSPECTION END

~NO

~~ Go to the relevant inspec-

I tion procedure.

-C1 MONITOR -C1 NO FAIL 0
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OJ=J=
NEUTRAL SW ON

• SELF-DJAG RESULTS. 0
FAILURE DETECTED TIME

• NO SELF DIAGNOSTIC
FAILURE INDICATED

\ I /
..........~/"

- CHECK-
/ ........

/ I \

Basic Inspection (Cont'd)
®

1
CHECK SWITCH INPUT SIGNAL NG Repair or replace the

@ Select the following switches in ~ malfunctioning switch

"DATA MONITOR" mode, its circuit.
a) Start signal,

b) Idle position or closed throttle

position,

c) Air conditioner signal,

d) Neutral (Parking) position

switch, and check the switch-

es' ON-OFF operation.

OR

@ Remove ECM from front dash

side and checK the above switch-

es' ON-OFF operation using lJolt~

meter at each ECM terminal.

Switch Condition Voltage (V)

Start signal
IGN ON o - Batlery volt-
....... IGN START age

Accelerator

Closed lhrot-
pedal released

0.35 - 0.65 ----........ Accelerator
lie position pedal fully

Approx -40

depressed

Ale Ale
AIC signal OFF --ON

Battery voltage

(Engine running)
....... Approx 0

Neutral
Selector leller is
"N" or "P" posi-

(Parking)
tion o ....... 4.0 - 5.0

posHian ....... Except "N"
switch

and "P" position

READ SELF-DIAGNOSTIC RESULTS.

rf.S'\ 1. Perform "SELF-DIAG

~ RESULTS" mode.

2. Read out self-diagnostic

results

3. Is a failure defected?

1-------- OR -----------,

tID 1. Set Diagnostic Test Mode II.

~ (Self-diagnostic results) (Refer

to page EC-50.)

2. Count the number of malfunc­

tion indicator lamp flashes and

read out the diagnostic trouble

codes .

3. Are the diagnostic trouble

codes being output?

SEF051 P

EC-65
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TROUBLE DIAGNOSES

How to Execute On..board Diagnostic System in
Diagnostic Test Mode II

DIsplay How to perform diagnostic test mode II (Sell-diagnostic results) judgement
Detected items Diagnostic trou-

ble code No Illustration Method
-

* MONITOR * NO FAll 0

CAS·RPM(REF) BOOrpm
AJRFLOWMTA 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN O.06V PERFORM DIAGNOSTIC TEST MODE II (SELF-

MIR FIC MNT LEAN
DIAGNOSTIC RESULTS).

CAR SPEED SEN Okm/tl
1) Start engine.

(j) 2) Select "OATA MONITOR" mode with

I I
CONSULT.

Camshaft
RECORD tr NO FAil

OR
position sensor 11 SEFOO4Q @ 2) Turn igniticn switch "OFF" and then
circuit

"ON".
3) Perform diagnostic test mode II (Self-

\ I / diagnostic results) with ECM.
Malfunction Indicator lamp displays

'~
dlagnosllc trouble code No. 55.

- CHECK-

/ .......

/ 1 \

SEF051P

* MONITOR *" NO FAIL 0

CASeRPM(REF) 800rpm
AIR FLOWMTR 1.55V
ENG TEMP SEN 81°C
EXH GASSEN O.06V PERFORM DIAGNOSTIC TEST MODE II (SElF-
MIA FIe MNT LEAN DIAGNOSTIC RESULTS).
CAR SPEED SEN Okmh\ 1) Turn ignition switch "ON" wait for at least 5

seconds and then start engine.

I
RECORD I @ 2) Select "DATA MONITOR" mode with

Mass air Ilow
CONSULT.

12 SEFQG4Q * NO FAil
sensor circuit

OR

@ 2) Perform diagnostic test mode II (Self-

I /
diagnostic results) with ECM.

\ Malfunction Indicator lamp displays

'~
diagnostic trouble code No. 55.

- CHECK-
/ .......

/ , \

SEF051P

EC..66



TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to_perform diagnostic test mode II (Self-diagnostic results) judgement
Detected Items DIagnostic trou-

ble code No. 111 ustration Method

*" MONITOR '* NO FAIL D

CAS.RPM(REF) BOOrpm
AlA FLOW MTR 1.S5V
ENG TEMP SEN BloC
EXH GASSEN O.06V

MIA FIC MNT LEAN PERFORM DIAGNOSTIC TEST MODE II (SELF-
CAR SPEED SEN Okmlh DIAGNOSTIC RESULTS).

1)..!u rn ignition switch "ON" or start engine

I RECORD
I

00 2) Select "DATA MONITOR" mode wIth

Engine coolant
- CONSULT.

lemperature 13
-tl NO FAIL

scrOO4Q OR
sensor circuit @ 2) Perform diagnostic lest mode II (Sell-

diagnostic resu/ls) wIth ECM.

\ I /
Malfunction Indicator lamp displays
diagnostic trouble code No. 55.

'~- CHECK-
./ ........

/ I \

SEFDS1P

* MONITOR *" NO FAIL D

CAS.APM(REF) 800rpm
AIR FLOWMTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN O.06V PERFORM DIAGNOSTIC TEST MODE 11 (SELF-
MIA FIC MNT LEAN DIAGNOSTIC RESULTS).

CAR SPEED SEN Okm/h 1) Start engine.® 2) Select "DATA MONITOR" mode with

I RECORD
I

.. CONSULT.
-Cr NO FAIL

Ignition signal OR

circuit
21 SEFOOo1Q @ 2) Turn ignition switch "OFF' and then

"ON"
3) Perform diagnostic test mode II (Self-

\ I /
diagPDstic results) with ECM.
Malfunction indicator la.mp displays

'~
diagnostic trouble code No. 55.

- CHECK-

./ ........

/ I \

SEF051P

D agnostic test mode f( (Sell-diagnostic results) IS not performed but this method provides results whIch are equal to the self-diagnostic
results.

EC-67

•

:2iL



TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Display How to perform diagnostic test mode II (Self-diagnostic results) judgement
Detected items Diagnostic trou-

ble code No. Illustration Method

'* MONITOR *' NO FAll 0

CAS-RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C

PERFORM DIAGNOSTIC TEST MODE II (SELF-EXH GAS SEN O.06V
MIA FIe MNT LEAN

DIAGNOSTIC RESULTS).

CAR SPEED SEN Okm/h ® 1) Slart engine.
2) Select "DATA MONITOR" mode with

CONSULT.

I
RECORD I '6' NO FAIL

Boosl pressure OR
sensor circuit

26 SEFOO4Q

® 1) furn ignition switch "OFF" and then
··ON".

2) Pertorm diagnostic test mode II (Self-

\ I / diagnostic results) with ECM.
Malfunction indicator lamp displays

'~
diagnostic trouble code No. 55.

- CHECK-

./ "-

/ I \

SEFOS1P

* MONITOR *' NO FAIL D

CAS.APM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C

PERFORM DIAGNOSTIC TEST MODE II (SELF-EXH GAS SEN O.06V
MIA FIe MNT LEAN

DIAGNOSTIC RESULTS).

CAR SPEED SEN Okmlh
1) Start engine.

® 2) Select "DATA MONITOR" mode with

I I
CONSULT.

RECORD '6' NO FAIL
Knock sensor OR
circuit

34 SEFOO4Q 00 2) Turn ignition switch "OFF" and then
"ON".

3) Perform diagnostic test mode \I (Self-

\ I / diagnostic reSUlts) with ECM.

'~
Malfunction Indicator lamp displays
diagnostic Irouble code No. 55.

- CHECK-

./ "-
/ I \

SEF051P

: Dlagnoshc test mode II (Self-diagnostic results) IS not performed but thIs method provides results whIch are equal to the self-dlagnost'c
results.
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TROUBLE DIAGNOSES

Check fast idle cam

adjustment. (See page

EC-207.)

Diagnostic Procedure 1 - Symptom - High
Idling after Warm-up

CHECK FAST IDLE CAM. I No

Does mark (shari line) on fasl idle cam

align with the pin center of cam follower
lever?

D

CHECK INTAKE AIR LEAK. Yes Discover air leak locali~

00 1. Select "SELF-LEARNING
,-------.-

and repair. 'I

CaNT" in "ACTIVE TEST"

mode.

2. Clear the self-learning control

coefficient by touching

"CLEAR".

3. Does the engine speed drop?

OR

@ 1. Disconnecl mass air flow sen-

sor harness connectors.

2. After starting and running

engine for at least 30 seconds

at 2,000 rpm, does the engine

speed drop?

No

CHECK THROTTLE LINKAGE. ~~ Repair throttle linkage or
1. Check that throttle linkage moves sticking of throttle valve.

smoothly. '--.

2. Confirm that throttle valve both fully

opens and fully closes.

OK

l
SEF857K I

CLEAR

• ACTIVE TEST. 0
SELF-LEARN lCO'h

CONTROL

MEFS86D

Cam follower
lever pin

o Mark (shorl line)

------

= = = MONITOR == =
CAS-RPM (REF) B62rpm
ENG TEMP SEN 89°C

l
EXH GAS SEN O.20V
A/F ALPHA 1OOO,kl

INSPECTION END

EC-70
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TROUBLE DIAGNOSES

[o~T
Repair or replace ~p;k - I
plug(s). ~
----- 'PiO)

Yes Discover air leak location

and repair.

NG

Diagnostic Procedure 2 - Symptom - Hunting

(Go to ® on next page.)

OK

No

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering

the blow-by air supply), does the engine

speed rise?

CHECK SPARK PLUGS.

Remove the spark plugs and check for

fouling. etc.

CHECK HEATEO OXYGEN SENSORS. Yes Check: healed oxygen
When disconnecting heated oxygen sen- ~ sensor(s). (See page
sor harness connectors, is the hunting EC-152.)
fixed?

No

~ .
PERFORM POWER BALANCE TEST. ~~tom. ]
00 1. Perform "POWER BALANCE"

in "ACTIVE TEST" mode.

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

OR--

® When disconnecting each injector

harness connector one at a time.

is there any cylinder which does

not produce a momentary engine

speed drop?

r' --

(g

SEF31)7G

OISCONNECT

18
\1/

1fl:J=
/1\

• ACTIVE TEST • 0

SEf=797K

***POWER BALANCE ***
;;;"'=':"=~='MONlTOR====-=:=

CAS.RPM {REF} 825rpm
AIR FLOW MTR 153V
Me VALVE. 26%

L.--_~~ Q=
1I[I]0[~]~ST
DCIDDI SIART

o

~----------~~--------,

L...-__~ -J

SEF879J

EC-71
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TROUBLE DIAGNOSES

---I
Go to m. _J

~ Check injeclor(s) and ci}
cuit(s).

Diagnostic Procedure 2 - Symptom - Hunting
(Cont'd)

CHECK EGR VALVE.

Check EGR valve for sticking.

CHECK INJECTOR.

Does each injector make an operaHng

sound at idle?-----res

(Go to ® on next page.)

D

Diagnostic Procedure 3 - Symptom
Unstable Idle

INSPECTION END

OK

®

1

II CHECK EGR VALVE.
Check EGR valve for sticking.;---t
~
ERFORM POWER BA--L-A-NC-E-T-E-ST-.---------,

~ ,. Perform "POWER BALANCE"

~ in "ACTIVE TEST" mode.

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

--- OR ---------1

1~ Repair or rept:;;;;;-=

L-- ----, _

f1§\ When disconnecting each injector

~ harness connector one at a time,'L is there any cylinder which does
not produce a momentary engine

speed drop?rg---res

SEC547A

SEC547AI

~
• ACTIVE TEST. 0

***POWER BALANCE ***
=;:S~~;~ ~R~~;TOR ~;~;:~ =
AIR FLOW MTR 1 53V

rAe VALVE 26%

11-0-2 -O=~I~-4rL-TE~T I
DODD START

____________S'EF797K I

-------

o

~---------------

L._

EC-72
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TROUBLE DIAGNOSES

,---._------------,
NG Check ignition coil, power

~ transistor unit and their

circuits. (See page

EC~120, 202.)

Diagnostic Procedure 3 - Symptom ­
Unstable Idle (Cont'd)

®

1
CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly

from rocker cover.

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.

.---liJ-C-H-E-C-K-S-P-A-R-K-P-l--U---'lG-:-K-------j NGJ Repai. 0' replace sp.~~
Remove the spark plugs and check for n plug(s). ~ iFf~

fouling, etc.

SEFOOSQ

Spark plug

~ Ch,eCk fuel rump and cir- I ;~'11iFI CUlt.

• FUEL PRES RELEASE.

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL.

•

SEF1SSf

MEF68BD

CHECK FUEL PRESSURE.

.ff.f\ ~,Perform "FUEL PRESSURE

\gv 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. 245 kPa (2.45
bar, 2.5 kg/cm2

1 36 psi)
r-------- OR ------------j

1. Release fuel pressure to zero.

(Refer to page EC~208.)

2. Install tuel pressure gauge and

check fuel pressure.

(Go to ® on next page,)

i~\1F

~~ I:
~
1

?~f~ ~

~P.!
r·\/2.,\

i~~~

'§\Il

R~@)

~nr

r~i,~\

l~rL

[:iQ)A(
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TROUBLE DIAGNOSES

(Go to © on next page.)

CHECK HEATED OXYGEN SENSOR. NG Replace healed oxygen

1. Start engine and warm it up suffi- ~ sensor(s).

cienlly.

@ 2. Perform "MIXTURE RATIO

TEST" in "FUNCTION TEST"

mode.

OR

00 2. See "M/R FIG MNT" in "Data

monitor" mode.

3. Maintaining engine at 2,000

rpm under no-load (engine is

warmed up sufficiently.), check

that the monilor fluctuates

between "LEAN" and "RICH"

more than 5 times during 10

seconds.

1 cycle: RICH ---. LEAN - RICH

2 cycles: RICH ---. LEAN -

RICH ---. LEAN --+

RICH

OR

® 2. Set "Heated oxygen sensor

monitor" in Diagnostic Test

Mode II. (See page EC-52.)

3. Maintaining engine at 2,000

rpm under no-load, check to

make sure that malfunction

indicator lamp goes ON and

OFF more than 5 times during

10 seconds.

OK

m .
CHECK FOR INTAKE AIR LEAK. Yes Discover air leak location

IWhen pinching blow-by hose (lowering
~ and repair.

the blow-by air supply), does the engine

speed rise?

to

Diagnostic Procedure 3 - Symptom ­
Unstable Idle (Cont'd)

®

1

SEF818K

SEF051P

MEF689D

MIXTURE RATIO TEST

NEXT START

RECORD

II£]
1800 2CXX) 2200

\ I /.........e/'
- CHECK-

/ ........

/ I \

ACCELERATE TO 2lXX) RPM
AND HOLD THEN TOUCH
STAAT

CAS.RPM (REF) 2<XX>rpm
MIA FIC MNT RICH

* MONITOR *NO FAIL 0

EC-74
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TROUBLE DIAGNOSES

CHECK IDLE ADJ. SCREW CLOGGING. No Check for IACV-AA

00 1. Perform "lGN TIMING ADJ" in
r------.-

clogging or throttle
"WORK SUPPORT" mode. clogging.

2. Can you set engine speed at
750±50 rpm (AfT in "N" pOSI-

tion) by turning idle adjusting
screw?

OR

@ 1. Disconnect throttle position

sensor harness connector.

2. Can you set engine speed at

750± 50 rpm (AfT in 'ON" posi-

tion) by turning idle adjusting

screw?

Cvalvj \~~
valve

§:~~

Diagnostic Procedure 3 - Symptom
Unstable Idle (Cont'd)

©

!

)

I
j
I

• ,I

ip~ I
J
j

I
j

1

I
i
I

NG Check pistons. piston
~. Irings, valves. va ve seats

and cylinder head gas­

kets.

• Check compression pressure.

Siandard: kPa (bar, kg/cm2
, psl)J300

rpm

981 (9.81, 10.0, 142)
Minimum: kPa (bar, kgfcm2

, psl)/300

rpm
883 (8.83, 9.0, 128)

Difference between each cylinder:

kPa (bar, kg/cm2
, psl)f300 rpm

98 (0.98, 1.0, 14)

SEF786K

COMPRESSION

PRESSURE

======z: == MONITOR ==-=.=.::.=::

CAS.RPM (REF) 762rpm
fGN liMING 15BTDC
IDLE POSITION ON

.---------_._----
• IGN TIMING ADJ. 0

-- CONDITION SETIING -­

lGN/T FEEDBACK HOLD

L-- _

SEf309G

~_-_-__-tK_-----~
Disconnect and reconnect harness con­

nectors in the circuil. Then retest.

~Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con·

nector. Reconnect ECM harness con­

nector and retest

EC-75



TROUBLE DIAGNOSES

o

• ACTIVE TEST. 0
FUEL PUMP RELAY 0 N

= = = MONITOR = = =
CAS·RPM (REF) Orpm

~~ ~­
__ ION/OFF I[OFf]

SEF3801

SEF498L

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

o
CHECK BATTERY AND STARTER. ~ Repair or replace.
Check battery and starter condition.

(Refer to EL section.)

OK

m
CHECK FUEL PRESSURE. No Check fuel pump and cir~

@ 1. Turn ignition switch "ON". ~ cuit. (See page EC-159.)

2. Perform "FUEL PUMP RELAY"

in "ACTIVE TEST" mode.

3. Pinch fuel feed hose with fin-

gers.

Is fuel pressure pulsation fell on

the fuel feed hose?

OR

@ 1. Pinch fuel feed hose with tin-

gers.

2. When cranking the engine, is

there any pressure on the fuel

feed hose?

Yes

i1
CHECK FAST IDLE CAM. No Check fast idle cam

When the engine is cold, does mark ~ adjustment. (See page

(long line) on fast idle cam align with EC-207.)

the pin center of cam follower lever?

Yes

II Ir

CHECK IACV-AAC VALVE. Ves Check tACV-AAC valve

When pressing accelerator pedal fully,
------.

and circuit. (See page

can you start the engine. EC-169.)

t
(Go to ® on next page.)

SEFO'10,

SEF3821

EC-76



TROUBLE DIAGNOSES

frfJ,,0j

•
~ Check ignition coil, power

transistor unit and their

circuit~_ (See page

EC-120, 202 )

~ Check injector(s) and ci r- I i~;,:['"
, I cuH(s).

-r--'

Diagnostic Procedure 4 - Symptom - Hard to
Start or Impossible to Start when the Engine is
Cold (Cont'd)

®

1

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly

from rocker cover.

2. Connect a known good spark plug to

the ignition coil assembly.

3. Place end 01 spark plug against a

suitable ground and crank engine.

4. Check for spark.

CHECK INJECTOR.

1, Remove camshaft position sensor

from engine (Harness connector

should remain connected.)

2. Disconnect power transistor harnes!>

conneclor.

3. Turn ignition switch ON. (Do not start

engine.)

4. When rotating camshaH position sen­

sor shaft. does each injector make an

operating sound?

r-----

CHECK SPARK PLUGS. NG Repair or replace spark

Remove the spark plugs and check for ~ plug(s).

fouling, etc.

~OK
-

CHECK ECM POWER SUPPLY AND ~ ReJJair or replace.

GROUND CIRCUIT.

Refer to page EC-105.

~OK
--

Disconoecf and reconnect harness con-~
nectors in the circuit. Then retest.

~Trouble is not fixed.

Check ECM pin term;nal, for damage j
or the connection of ECM harness con-

nector. Reconnect ECM harnes~ con~

nectar and retest.

SEF1561

SEF008Q

SEF012Q

'- ~ _..J

EC-77
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TROUBLE DIAGNOSES

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

• ACTIVE TEST.

FUEL PUMP RELAY 0 N

~'---------=-----ooD

Check ignition coil, power I
transistor unit and cir-

cuils. I

(See page EC-120. 202.)

No Check fuel pump and cir-

f--------. cui! (See page EC-159.)

~ Check injector(s) and cir­

cuit(s).

d" Check fuel properties.

gers.

2. When cranking the engine, is

there any pressure on the fuel

feed hose?

No

Yes

CHECK FUEL PRESSURE.
~ 1. Turn ignition switch "ON".

~ 2 Perform "FUEL PUMP RELAY"

in "ACTIVE TEST" mode

3. Pinch fuel feed hose with fin­

gers.

Is fuel pressure pulsation felt on
the fuel feed hose?

OR------­

1. Pinch fuel feed hose with fin-

(Go to ~) on next page.)

Ves

CHECK FUEL VAPOR.
1. Disconnect fuet pressure regulator

vacuum hose and plug hose.

2. Can you start engine?

CHECK tNJECTOR.

Does each injector make an operating

sound at idle?

D

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly

from rocker cover.

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

I 4 Check for spark.

1
0KSEF730L

I~t
Click
Ct·

I~.+

Spark plug

== == == MONITOR == == ==
CAS·APM (REF) Orpm

L-~ htij U.,. [ON/OFF lOS FIJ
SEF498L

II

SEF008Q

EC-78
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TROUBLE DIAGNOSES
Diagnostic Procedure 5 - Symptom - Hard to
Start or Impossible to Start when the Engine is
Hot (Cont'd)

®

~

=-e.='c.•

NG Repair or replace.CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EC-105.r-OK-

Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

1Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

EC-79
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TROUBLE DIAGNOSES

Diagnostic Procedure 6 - Symptom - Hard to
Start or Impossible to Start under Normal
Conditions

D

SEF3801

D
CHECK BATTERY AND STARTER.

Check battery and starter operation.

(Refer to EL section.)

OK

EJ Repair or replace.

~------OR--------i

1. Pinch fuel feed hose with fin­

gers.

2. When cranking the engine, is

there any pressure on the fuel

feed hose?

~ Check fuel pump and cir- I

I cuit (See page EC-159.)

I

I No ...I Check injectors and cir­

Icui's.

I Yes...J Check injector(s) for leak-I

I age.

CHECK FUEL PRESSURE.

~ 1. Turn ignition switch "ON".

\J!} 2. Perform "FUEL PUMP RELAY"

in "ACTIVE TEST" mode.

3. Pinch tuel feed hose with fin­

gers.

Is fuel pressure pulsation felt on the fuel

feed hose?

No

(Go to ® on next page.)

Yes

Ir

CHECK INJECTOR.

1. Remove camshaft position sensor

from engine. (Harness connector

should remain connected.)

2. Disconnect power transistor harness

connector

3. Turn ignition switch ON. (Do not start

engine.)

4. When rotating camshaft position sen­

sor shatto does each injector make an

operating sound?

CHECK INJECTOR FOR LEAKAGE.

When pressing accelerator pedal fully,

can you start the engine.

• ACTIVE TEST. D
FUEL PUMP RELAY ON

= = = MONITOR = = =
CAS·RPM (REFj Orpm

~i5@]~

/~ ~~
/ \ C, ~ Turn by hand

Click

~

" I
- SEF3821

L
-~ ~-
__ ION/OFF I[J5FIJ

SEF498L

SEF012Q

EC-80
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TROUBLE DIAGNOSES

•
Repair or rePla==--~

,----------------,
Repair or replace.

rr~
Repair or replace sp;rkI if

I PIUg(S_). ~

~rl

NG

NG

NG

J
ijL~,

NG Check ignition coil, power

~ transistor urllt and Cir-

cuits 21l~

(See page EC-120. 202 )

OK

OK

Diagnostic Procedure 6 - Symptom - Hard to
Start or Impossible to Start under Normal
Conditions (Cont'd)

®

1
CHECK rGNITION SPARK.
1. Disconnect ignition coil assembly

from rocker cover.

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.

~

1CHECK SPARK PLUGS.
I Remove the spark plugs and check for

fouling, etc.

SEFOQ8Q I

CHECK EGR VALVE.

I Check EGR valve for sticking.

OK

'

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.

Refer to page EC-105.jO-K--'-~

I

Dis-c-o-n-n-e-ct-a-n-d-reconnect harness conJ
SEC547A

nectors in the circuit. Then retest.

~e is not fixed.

'-C-h-e-Ck-E-C-M'-p-i-n-te-r--minaIS for dama~

or the connection of ECM harness con­

nector. Reconnect ECM harness con­

nector and retest.

________- 5 EF156, 1 fJ
,------------'-~---------,

EC-81



TROUBLE DIAGNOSES

'"

Diagnostic Procedure 7 - Symptom
Hesitation when the Engine is Hot

D
CHECK FUEL VAPOR. ~ Check fuel properties.

I
1. Disconnect fuel pressure regulator

vacuum hose and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

No

fJ
CHECK CANISTER PURGE. MCheck purge and vacuum I
1. Disconnect canister purge line hose Jmes.

and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

No

m
CHECK FOR INTAKE AIR LEAK MDiscoverair leak location I
When pinching blow-by hose (lowering and repaIr

the blow-by air supply), does the engine

speed rise?

No

INSPECTION END

EC-82



TROUBLE DIAGNOSES

Diagnostic Procedure 8 - Symptom ­
Hesitation when the Engine is Cold

•
eak location ~JC

D

_____I_N_S_P~E_CT-I_O_N_E_N__D~_~

CHECK SPARK PLUGS. MRepair or repl
Remove spark plugs and check for plug(s).
fouling, etc.

OK

6
CHECK FOR INTAKE AIR LEAK. Ves .1 Discover air I
When pinching blow-by hose (lowering 1---. and repair .

the blow~by air supply), does the engine

speed rise?

No

Go to DIagnostic Procedure 24 (EC-113_)

Or try a known good mass air flow sen-

sor.

Trouble is not fixed.

CHECK FOR INTAKE VALVE DEPOSITS.

Jf there are deposits on intake \/alves,

remove them.

If

SEFt561

o

EC..83
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Diagnostic Procedure 9 - Symptom
Hesitation under Normal Conditions

~ Repair or replace spark]
plug(s).
-._--------

OK

o
CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, etc.L ----,------- _

D

SEF1561

MIXTURE RATIO TEST

SEF051P

SEF818K

L...- _

IYes....l Replace heated oxygenn sensor(s).

CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it up suffi­

ciently.

~) 2. Perform "MIXTURE RATIO

~ TEST" in "FUNCTION TEST"

mode.

No

(Go to ® on next page.)

~
r----------~.-------,

I CHECK CANISTER PURGE. 'Yes Check purge and vacuum

1 Disconnect canister purge line hose ~ lines.

and plug hose

2. Perform cruise test.

3. Does the hesitation disappear?

f--------OA--------I
2. See "M/R FIC MNT" in "DATA

MONITOR" mode.

3. Maintaining engine at 2,000

rpm under no-load (with

engine warmed up

sufficiently.), check to make

sure that Ihe monitor fluctuates

between "LEAN" and "RICH"

more than 5 limes during 10

seconds.

1 cycle: RICH ----+ LEAN ----+ RICH

2 cycles: RICH ----+ LEAN ----+

RICH ----+ LEAN ---+

RICH

I--------OR------~

~ 2. Set "Heated oxygen sensor

~j monitor" in Diagnostic Tesl

Mode II (See page EC-52.)

3. Maintaining engine at 2.000

rpm under no load, check that

malfunction indicator lamp

goes ON and OFF more than 5
times during 10 seconds

~
1800 2CXXl 2200

NEXT I L-I----=-ST..:....:..A...:...:..R..:.....:.T_

RECORD

MEF696D

\ I /
'~/'

- CHECK-

/ "-
/ I \

ACCELERATE TO 2CXXl RPM
AND HOLD THEN TOUCH
START

CAS·RPM (REF) 2caJrpm
MIA FIe MNT RICH

*MONITOR *NO FAIL D
------------------,

P1

EC-84



TROUBLE DIAGNOSES

SEF007Q

•

Check injector(s) and cir­

CUlt(S).

Discover air leak location
and repair.

Yes

Yes

(Go to @ on next page.)

INSPECTION ENO

Diagnostic Procedure 10 - Symptom - Engine
Stalls when Turning

No

CHECK INJECTOR.

Does each injector make an operating

sound at idle?

o-·------1CHECK FUEL LEVEL NG Fill fuel tank with fuel. I
Check to see that there is enough fuel in

tank.

OK

S ~

PERFORM POWER BALANCE TEST. ~ Go to II· ~
@ 1. Perform "POWER BALANCE"

in "ACTIVE TEST" mode.

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

OR

@ When disconnecting each Injector

harness connector one at a time,

is there any cylinder which does

not produce a morrlentary engine

speed drop?

Diagnostic Procedure 9 - Symptom ­
Hesitation under Normal Conditions (Cont'd)

C!)

m ~
!CHECK FOR INTAKE AIR LEAK.

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

SEF3e61

Clitk

C/.
't'~

Front

~W
At idle

D

6
• ACTIVE TEST. 0

***POWER BALANCE ***
:::=-=-====MONITOR ::=-=====

CAS. RPM (REFI 825rpm
AIR FLOW MTR 153V
AAC VALVE 26%

~_.-

.Q]0[2]~{~CIDDD STAAT

SEF797!<

SEF730L

EC-85



TROUBLE DIAGNOSES
How to Execute On-board Diagnostic System in
Diagnostic Test Mode II (Cont'd)

Mettlod

Display How to perlorm diagnostiC test mode 11 (Self-diagnostic results) Judgement
Detected items Diagnostic trou- 1-------------

ble code No. Illustration
-

* MONITOR -(:( NO FAIL 0

SEFOO4Q

[,---=....-_R_EC_O_R_D__I

\ I /'H8£/- CHECK-

,/ "
/ I \

PERFORM DIAGNOSTIC TEST MODE II (SELF­
DIAGNOSTIC RESULTS).
1) Jack up drive wheels
2) Start engine.

3) Shift 10 a suitable gear position (Except "P" or
<ON" position), and run engine at vehicle speed
01 5 km/h (3 MPH) or higher for at least 10 sec­
onds.

ff.f\ 4) Select "DATA MONITOR" mode with
~ CONSULT.

<tr NO FAIL

-------- OR --------
4) Turn ignition switch "OFF" and then

"ON".
5) Perform diagnostic test mode 11 (Self­

diagnostic results) with ECM.

Malfunction Indicator lamp displays
diagnostic trouble code No. 55.

800rpm
1.55V

BloC
O.06V

LEAN
Okmlh

CAS·RPM(REF)
AIR FLOW MTR
ENG TEMP SEN
EXH GASSEN
MIA FIC MNT
CAR SPEED SEN

43
ThroWe position

sensor circuit

SEFOS1P

* MONITOR '(:( NO fAIL 0

SEF004Q

I RECORD I----

\ I /'H8£/- CHECK-

,/ "
/ I \

Signal circuit

from AfT control
unit to ECM

54

CAS·RPM(REF)
AIR FLOWMTR
ENG TEMP SEN
EXHGAS SEN
MIA F/CMNT
CAR SPEED SEN

BOOrpm
1.55V

81"C
O.06V

LEAN
Okmlh

PERFORM DIAGNOSTIC TEST MODE II (SELF·
DIAGNOSTIC RESULTS).
1) Turn ignition switch "ON" or start engine.

ff.f\ 2) Select "DATA MONITOR" mode with

~ CONSULT

<tr NO FAll
--------- OR --------

2) Perform diagnostic test mode II (Self­
diag~ostic results) with ECM.
Malfunction 'ndicator lamp displays
diagnostic Irouble code No. 55.

SEF051P

•



TROUBLE DIAGNOSES

OK

cuits. '" I

! (See page EC-120. 20~

~-------'-----,

~ Check ignition coil. power

transistor unit and cir-

Diagnostic Procedure 10 - Symptom - Engine
Stalls when Turning (Confd)

®

1
CHECK IGNITION SPARK.

1 Disconnect ignition coil assembly

from rocker cover

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. ~

SEF0080[

Spark plug

• FUEL PRES RELEASE.

Ir

ING ..J Check fuel pressure regu­n lator diaphragm.

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW· TIMES AFTER
ENGINE STALL.

:===========~=========::::::;L,__S_T_A_RT _

•

CHECK FUEL PRESSURE.

~ 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

At Idle approx. 245 kPa (2.45

bar, 2.5 kg/cm2
, 36 psi)

The moment throttle valve Is

fully open:

approx. 294 kPa (2.94 bar, 3.0

kg/cm2
, 43 psi)

~------OR---------.I

1. Release fuel pressure to zero.

(Refer to page EC-208.)

2. Install fuel pressure gauge and

check fuel pressure,

OK

CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

Refer to page EC-105

~ Repair or replace.

OK

Disconnect and reconnect harness con­

nectors in the circuit. Then retest

Trouble is no! fixed.

r Check ECM pin terminals for damage

or the connection of ECM harness con­

nector. Reconnect EeM harness con-

nectar and retest. I

"-----------~

EC-86

'77



TROUBLE DIAGNOSES

0:'1
c'

':}f

NG Check ignition coil, power

transistor unit and their

circuits. (See page

EC-120, 202.)

I No ....I Check injector(s) an~n cuit(s), _ J

~ Go to fit .

F
CHECK IGNITION SPARK.
1. Discon nect ignition coli assemb Iy

from rocker cove r.

2. Connect a known good spark plug to

the ignition coil assembly.

3. Place end of spark plug agains1 a

suitable ground and crank engine.

4, Check for spark.

CHECK INJECTOR.
Does each injector make an operating

sound at idle?

CHECK FUEL VAPOR.

1. Disconnect fuel pressure regulator

vacuum hose and plug hose.

2. Perform cruise test.

3. Does the engine stall disappear?

D

Diagnostic Procedure 11 - Symptom - Engine
Stalls when the Engine is Hot

fJ to
IPERFORM POWER BALANCE TEST.
m\ 1, Perform "POWER BALANCE"

~ in "ACTIVE TEST"' mode.

2. Is there any cylinder which

does not produce a morpentary

engine speed drop?

f--------OR---------1
When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

not produce a momentary engine

speed drop?

SEF797K I

__S_E_FOd

Spark plug

• ACTIVE TEST.--o~
***POWER BALANCE ***
:O~S:;;~~R~~;TOR ~;5~;;=:O
AIR FLOW MTA t 53V
AAC VALVE 260J~_ I

~~
II Q]mQJ TES~
CICIDD, START

--_.

11
/~t((f8 W Click

At Idle
Ct·'('.+

D

1/1

,-I ~----~ (Go to ® on next page.)

m

SEF006Qj

EC-87



TROUBLE DIAGNOSES

----~

NG _I Check fuel pressure regu I

lator diaphragm. ~

Diagnostic Procedure 11 - Symptom - Engine
Stalls when the Engine is Hot (Cont'd)

®

(g 1 __
CHECK FUEL PRESSURE.

~ 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 .

At idle approx. 245 kPa (2.45

bar, 2.5 kg/cm 2
, 36 psi)

The moment Ihrottle valve is

fully open:

approx. 294 kPa (2.94 bar. 3.0

kg/em', 43 psi)

f--------- OR -------1

tm 1, Release fuel pressure to zero,

l
~ (Refer to page EC-208.)

2. Install fuel pressure gauge and

check fuel pressureMEFS99D
-----------------'

~---sT~~ =:J

•

r
~--. FUEL PRES RELEASE •

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE
CRANK A FEW TIMES AFTER
ENGINE STALL

OK

~p'iror repI._c_e_, _

---.-J

ICHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.

I Refer to page EC-105_, _

----~~-

~
isconnect and reconnect harne;s~

nectars in the cirCUit Then retest. I

---- -
~ =troUb,e IS not fixed

Check ECM pin termin~-f-or-d-a-m-a-ge-l
or the connection of ECM harness con­

nector Reconnect ECM harness con­

nector and retest
-----'

EC-88



TROUBLE DIAGNOSES

Check injeclor(s) and elr­

cuit(s).

1
0K

(Go to ® on next page)

Diagnostic Procedure 12 - Symptom - Engine
Stalls when the Engine is Cold

o

~
H-E-C-K-FA-S-T-ID-L-E-C-A-M-'-------T10Check fasl idle cam~

When the engine is cold, does fast idle adjustment. (See page

cam keep cam follower lever in posi- EC-207 )

~n_? _

IYes

ICHECK IACV-AAC VALVE. Yes Check IACV-AAC valve

When the engine is cold, can you start ~ and circuils. (See page

I the engine when pressing accelerator EC-169.)

pedal fully?

No

m
PERFORM POWER BALANCE TEST. ~G~6.

® 1. Perform "POWER BALANCE"

in "ACTIVE TEST" mode.

I

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

OR

00 When disconnecting each injector

harness connector one at a time.

Marl< (long Iinel

o

I
SEFQ11Q

--------------'

1

6

~ ~iD
~<0

L - SEF",,!

I=;:s~i;ii~~:;~~~i~l~ l
AIR FLOW MTR 1 53V IS there any cylinder whJch does J
AAC VALVE 26% I not produce a momentary engine

L- ~---=~-

IIQ][2]Q] TES~J L speed drop?

I DCICID STA~J I rOK

~ SEF797K (I
------------ I-C-H-E-C-K-I"N-J-E-C-T-O-R-.-----'-------------~ NG

/ Does each Injector make an operating I

I sound at idle? ~

!J
/~\t(e81 ~{) ~ Click

AI Idle C/_
'r.+

SEF730L

EC-89

ts



TROUBLE DIAGNOSES
Diagnostic Procedure 12 - Symptom
Stalls when the Engine is Cold (Confd)

®

1

I

Engine

Check ignition coil, power I
transistor unit and cir-
cuits.
(See page EC-120, 202 )

~ Check fuel pressure re9u-1
~ Ilator diaphragm.

~ Repair or replace.

~ Repair or replace spark I
I ~ I plug(s).

~OK

~Trouble is not fixed.

Oi scen neet and reco nnee t harness con­
nectors in the circuit. Then retest.

CHECK FUEL PRESSURE.
~ 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.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm 2

, 36 psi)
The moment throltle valve Is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm2

, 43 psi)
OR ----------1

~. 1. Release fuel pressure to zero.
~ (Refer to page EC~20B.)

2. Insta II fuel pres5u re gauge and
check fuel pressure.

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

CHECK IGNITION SPARK.
1. Disconnect ignition coil assembly

from rocker cover.
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.

,I CHECK ECM POWER SUPPLY AND
1 ~ROUND CIRCUIT.
~fer to page EC-105.

~OK

SEF006Q

~ Spark plug

• FUEL PRES RELEASE.

•
MEF70m

SEF1561

FUEL PUMP WILL STOP BY
TOUCHING START DURING
tOLE
CRANK A FEW TIMES AFTER
ENGINE STALL

~======S=T~==RT========~

-------------------

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

EC-90

t"



TROUBLE DIAGNOSES

D
• AAC VALVr SYSTEM.

LE:.' ENGINE tOLE.

THE'"
TOUCH STAAT

(A/C SW.L1GHT SW OFF)

Diagnostic Procedure 13 - Symptom - Engine
Stalls when Stepping on the Accelerator
Momentarily

o
:.r

== == == MONITOR::::. =. =
CAS·RPM (REF) 875rpm
AlA FLOW MTA 1 OOV
ENG TEMP SEN 83°C

L~ Q
~[Dp~1 OWN l~

SEF319l

- e
c

'I::l,
I

\.:1'.(
If
Ii

:~\<r

~T"

~ ..i~\

J}"

~r,~ LO,'

I

:~~2Cf

~GotomPERFORM POWER BALANCE TEST.

~ 1, Perform "POWER BALANCE"

~ in "ACTIVE TEST" mode

2. Is there any cylinder which

does not produce a momentary

engine speed drop?
\---------- OR --.-.-------i

When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

not produce il momentary ~ngine

speed drop?

".

CHECK IACV-AAC VALVE. No Check IACV-AAC valve

® 1. Start engine and warm it up ~ and circUit. (See page
sufficiently. EC-169 )

2. Perform "AAC/V SYSTEM" or

"IACV-AACIV

SYSTEM" in "FUNCTION

TEST' mode

OR --

00 1. Select "AACIV OPENING" or

"IACV-AACIV OPENING" in

"ACTIVE TEST" mode

2. When touching "Qu" and
"Qd", does the engine speed

change according to the per-

cent of IACV-AAC valve open-

ing?
- OR

@ When disconnecting IACV-AAC

valve harness connector, does
the engine speed drop?

'---.

SEf1461

SEF19Sl

o• ACTIVE TEST.

AACN OPENING 34%

• f\CTIVE 1FST • 0
:4< * +: POWER BALANCF ***

===:= = :==MONITOR ::;:: = =::;= =
CA~·RPM (REF) 8?Srpn~

A\R FLOW MTR 1 53V
AAC VALVE ?f\%

Q
~

f1

o

Check inieclor{s)~nd :OJ"'-
" I

their clrcJit(s) .

Yes

(Go to (~ on next page.)

CHECK INJECTOR.

Does each injector make an operating

sound at iLlle?

SEF791K

MEC1258

IIQ][£]QJ
~DDD~

EC-91



TROUBLE DIAGNOSES

SEF008Q

• FUEL PRES RELEASE.

Engine

~ Check ignition corl, power
transistor unit and their
circuits. (See page
EC-120.202)

~ Check fuel pressure regu­
~ 11ator diaphragm.

Diagnostic Procedure 13 - Symptom
Stalls when Stepping on the Accelerator
Momentarily (Cont'd)

~)

1
CHECK IGNITION SPARK.
1. Disconnect ignition coil assembly

from rocker cover.
2 Connect a known good spark plug to

the ignition coil assembly.
3 Place end of spark plug against an

earth point with engine cranking.
4 Check for spark.

CHECK FUEL PRESSURE.
~ 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.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm 2

, 36 psi)
The moment Ihrotlle valve Is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm2

, 43 psi)
~------OR-------i

~ 1. Release fuel pressure to zero.
~ (Refer to page EC-20B.)

2. Install fuel pressure gauge and
check fuel pressure.

SEF7JOL

/~t
Click
C/,

;~!r

Spark plug

h~
(~
At idle

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE.
CRANK A FEW TIMES AFTER
ENGINE STALL

/ I

~OK
:========S=T~==RT=========:::;

•
MEF699D

!CHECK ECM POWER SUPPLY AND

I
GROUND CIRCUIT.
Refer to page EC-105.

~OK

Disconnect and reconnect harness con­
nectors in 1he circuit. Then retest.

~Trouble is not fixed.

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

~ Repair or replace.

EC-92

fir



TROUBLE DIAGNOSES

r----------------------,

::::. == = MONITOR:::: == =
CAS.RPM (REF) B75rpm
AlA FLOW MTR 160V
ENG TEMP SEN 83°C

L~LQLII DWNJ~
SEF3BL

;"2

;',1

J

~':" !....,

l~·~~f
j\
Ii

';1

'Z:,I

FQ:

-;{x

No Check lACV-AAC valve

and circuit. (See page

EC-169.)

No Check lor IACV-AAC valveJ
,--------. . hcloggIng or t rottle body

clogging.
-'-----

CHECK IDLE ADJ. SCREW CLOGGING.

~\ 1. Perform "IGN TIMING ADJ" in

~ "WORK SUPPORT" mode

2. Can you set engine speed at

750±50 rpm (AlT in "N" posi­

tion) by fuming idle adjusting

screw?

Diagnostic Procedure 14 - Symptom - Engine
Stalls after Decelerating

o
ICHECK IACV-AAcvALVZ-----­

ff.f\ 1. Start engine and warm it up

~ sufficiently.

? Perform "AACIV SYSTEM" or

I

"IACV-AACIV SYSTEM" in

"FUNCTION TEST" modp

'r------- OR ---------l

(~\ 1. Select "AACIV OPENING" or

~ "IACV-AAC/V OPENING" in

"ACTIVE TEST" mode.

? When touching "Qu" and

"Od", does the engine speed

change according to the per­

cent of IACV-AAC valve open­

ing?

f----------- OR ---------,

When disconnecting IAGV-AAC

va Ive harness con nector, does

the engine speed drop?

SEF:461

SEF196L

• ACTIVE TEST. 0

• AAC VAl VF SYSTEM.

LET ENGINE IDLE
TH!:r-.:

TOUCH START
(A/C SW·L\GHT SW OFF)

AAC.rv OPENING 34%

L ~~
Li:G:T_luTART ~

~
~

f1

o

o

o

• IGN TfMrNG ADJ. 0
- - CONDITION SETIING -­

IGN/T FEEDBACK: HOLD
~===== = MONITOR ===-:=-==
CAS· RPM {RE rj 762rpm
rGN TIMING 15BTDC
IOU:: POSITION ON

f-------- OR -------------1

1. Disconnect throttle position

sensor harness connector

2. Can you set engine speed at

750 ± 50 rpm (AfT in 'ON" posi­

tion) by turning idle adjusting

screw?

IYes
+

(Go to ® on next page)
SEF786K

Front

EC-93



TROUBLE DIAGNOSES

(P,

• Ac:rIVF TFST • 0

***POWl: r~ 8A.LANCE ***
::c :== '" == MONITOR =-=-= ===::
CAS·RPM (REF) B25rpm
AlA FLOW MTR 1 53V
AAC VALVE 26%

r-~'-----------:u.J

110Q]~1 JEST

DCIDD START

OOw
At Idle

Ignition cotl

~
-{:{

'"~-- "\
/ \ \

'¢r n Spark plug

SEF730L

SEF0080

Diagnostic Procedure 14 - Symptom - Engine
Stalls after Decelerating (Cont'd)

®

1
PERFORM POWER BALANCE TEST. No Go to m ]
~ 1. Perform "POWER BALANCE" '--------------

~ in "ACTIVE TEST" mode

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

r-------OR---------1

When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

not produce a momentary engine

speed drop?

CHECK INJECTOR. No Check injector(s) andc~
1. Does each injector make an operating

/-----.
cuit(s).

sound at idle?

Yes

~

CHECK IGNITION SPARK. NG Check ignition coif, power

i. Disconnect ignition coil assembly
~

transistor unit and cir-

from rocker cover. cuits.

2. Connect a known good spark plug to (See page EC-120, 202.)
the ignition coil assembly.

3. Place end of spark plug against a

suitable ground and crank engine

I 4. Check for spark.

tK

(Go 10 ® en next page.)

EC-94



TROUBLE DIAGNOSES

------------------,

• FUEL PRES RELEASE.

FUEL PUMP W(L~ STOP 8'(
TOUCHING START OUR/,\/G
!OL~

CqANK A FEW TIMES AFTER
E'\JGINE STALL

•
MEF58BO

Diagnostic Procedure 14 - Symptom - Engine
Stalls after Decelerating (Cont'd)

®

1
Check fuel pr-essu-~(]U~]
latar diaphragm. .. ..·~I .

----'--

- 1
"-:-:,"',

MIXTURE RATIO TES!

ACCELEHATE TO 2000 RPM
AND HOLD THEN TOLICH
START

III£]
1&D 2.000 2200

[' NEXT-I START
MEF6S9D

~ MONITOR trNO FAIL 0
CAS· RPM (REF) 200)rpm
M/R F/C MNT RICH

RECORD

SEFB16K

" I /
~e/

- CHECK-

,/ -......

/ I \

SEF051P

CHECK HEATED OXYGEN SENSOR.
1. Start engine and warm it up suffi-

ciently,

('~ 2 Perform "MIXTURE HATIO

~ TEST" in "FUNCTION TEST"

mode.
---OR-----

2. See "M/R FIe MNT" in "DATA

MONITOR" mode
3. Maintaining engine at 2,000

rpm under no-load (with

engine warmed up

sutficienlly.), check to make

sure that the monitor II ucluates

between "LEAN" and "l=lICH"

more than 5 limes during 10

seconds.
1 cycle: RICH -+ LEAN -. RICH

2 cycles; RICH '. LEAN -.
RICH ,LEAN -.
RICH

---- OR -----------1
f~\ 2. Set "Heated oxygen sensor
~ monitor" in Diagnoslic Test

Mode II (See page Ee-52.)

3. Maintaining engine at 2,000

rpm under no-10ad. cheCK that

malfum.:lion indic~tor lamp

goes ON and OFF more than 5
times during 10 seconds,

(Go to © on next page.)

EC-95

NG Replace heated oxyqen
sensor(s).

:",.-,

~'. (

j-,



TROUBLE DIAGNOSES
Diagnostic Procedure 14 - Symptom - Engine
Stalls after Decelerating (Cont'd)

©

~
CHECK ECM POWER SUPPLV AND ~ Repair or replace ~
GROUND CIRCUIT.

Refer to page EC-105.

lOK
Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

lTrouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

EC-96

In



TROUBLE DIAGNOSES

------------------

- r

l:' -
I ' }~~

c ~"~
.... '"j

':,1"':'

",.:l,

•
Check injector(s) and cir­

cuH(s).

.--------------

~Gotom

---~
~Yes

res
--------------------,

Diagnostic Procedure 15 - Symptom - Engine
Stalls when Accelerating or when Driving at
Constant Speed

CHECK INJECTOR.

Does each injector make an operating

sound at idle?

o

CHECK fGNfTlON SPARK. NG Check ignition coif, power

1. Disconnect ignition coil assembly f------+ transistor unit and cir-

from rocker cover, cuits.

2 Connecl a known good spark plug to (See page EC-120, 202 )

the ignition coil assembly.

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

2. Is there any cylinder which

does not produce a momentary

engine speed drop?

f---------OR----------J
When disconnecting each injector

harness connector one at a time,

is there any cylinder which does

not produce a momentary engine

speed drop?

/~~
Click
C

l
_

'co,,"

• ACT,V\: IfC;T • 0

SEF7:jOL

***POWEI-! BALJ\NCE ***
====-====MCNITOR =====:::=

CAS· RPM (REF) S25'lm'
AIR FLOW MTH ! 5,)V
AAC VALVE 26%

~,m
~,~-

At Idle

-/1

o

o

L_

Ignition cod \

''Y

~>I:
¢f '-- Spark plug

I
~

(Go to r'l;) on next page.)

SF FOOflO
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11:',::',
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TROUBLE DIAGNOSES
Diagnostic Procedure 15 - Symptom - Engine
Stalls when Accelerating or when Driving at
Constant Speed (Cont'd)

®

1
CHECK FUEL PRESSURE. NG Check fuel pump. circuit

@ 1. Perform "FUEL PRESSURE
f-----..

and fuel pressure regufa-

RELEASE" in "WORK tor_

SUPPORT" mode in order to

release fuel pressure to zero .

2. Install fuel pressure gauge and

check fuel pressure

At Idle approx. 245 kPa (2.45

bar, 2.S kg/cm 2
, 36 psi)

The moment throttle valve Is
fully open:

approx. 294 kPa (2.94 bar, 3.0
kg/cm2

, 43 psi)

OR

I(j) 1. Release fuel pressure to zero.

(Refer to page EC-208,)

2 Install fuel pressure gauge and

check fuel pressure.

(;J t
CHECK FOR tNTAKE AIR LEAK. l4 Discover air leak locali~
When pinching blow-by hose (towering and repair.

the blow-by air supply), does the engine

speed rise?

tNo

~ECK ECM POWER SUPPLY AND ~air or replace.
IGROUND CIRCUIT.

Refer to page EC-10S_

=r= ~
[ Disc-o-nn-e--c-t-a-n-d reconnect harness con- I

nectars in the circuit. Then retest.

~-=:Uble is not fixed

i-C-h-eC-k-E-C-M--pj-n-t-e-rmina Is fa r dama~e

~
r the connection of ECM harness con­

nector. Reconnect EC~. harness con-

nector and retest. I

Front SEFOQ7Q

•

• FUEL PRES RELEASE.

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE
CRANK A FEW TIMES AFTER
ENGINE STALL

==========5==-T~==RT==========

L MEF70ml

EC-98

7



TROUBLE DIAGNOSES

Go to ~ .

NG Check ignition coil. power

transistor unit and cir­

CUI!S

(See page EC-120 202.)

No Check injector(s) and Clr­

cUIl(s)

Diagnostic Procedure 16 - Symptom - Engine
Stalls when the Electrical Load is Heavy

(Go lo~) on next page)

OK

CHECK INJECTOR.

Does each injector make an operafing

sound at idle?

CHECK IGNITION SPARK.

1. Disconnect Ignition coil assembly

from rocker cover

2. Connect a known good spark plug to

the ignition coil assembly

3. Place end 01 spat k plug against a

suitable ground and crank engine.

4 Check for spark.

~ __J:_

o
CHECK BATTERV AND ALTERNATOR-.--1 NG I Repair or replace.

Check battery and alternator condition r
(Refer to EL section) I

~ r
I,PERFORM POWER -----.:.S-A-LA-N-C--E-r-ES-T-.----------. No

~ 1, Perform "POWER BALANCE"

\~) in "ACTIVE TEST" mode.

2 Is there any cylinder wh ich

does nol produce a mornerllary

engine speed drop?

f--------OR------­
l<ff\ When disconnecting each injector

~ harness connector one at a time.

;s there any cylinder whIch does

not produce a momentary engine

speed drop?

/~t
Click
C/o

'C'~

~ SUitable (001

SEF3891

• ACTIVF TEC\T • 0

***POWER BALANCE • **=:.:::.-= === MONITOR :.",,= "'- -==-
CAS.RPM (REF) 825rpm
AIR FLOW MHl 1 53V
AA( VAl VE 26°,e

o

e--------------- _

L SEF730L
-------

'------------

Spark plug

SEf008Q

EC-99



TROUBLE DIAGNOSES

• FUEL PRES RELEASE.

Diagnostic Procedure 16 - Symptom - Engine
Stalls when the Electrical Load is Heavy
(Cont'd)

®

1
CHECK FUEL PRESSURE. NG Check fuel pressure re9u-1

@ 1. Perform "FUEL PRESSURE ~ lator 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. 245 kPa (2.45

bar, 2.5 kg/cm 2
, 36 psi)

The moment throttle valve is

fully open:

approx. 294 kPa (2.94 bar, 3.0

kg/em:>', 43 psi)

OR

® 1. Release fuel pressure to zero.

(Refer to page EC-20B.)

£' Install fuel pressure gauge and

check fuel pressure.
I

J,OK
!CHECK ECM POWER SUPPLV AND ~ Repair or replace.

I

GROUND CIRCUIT.
I

Refer to page EC-105.l;__-------'
10K

,-----------

MEF699D

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE
CRANK A FEW TIMES AFTER
ENGINE STALL

L ,

Disconnect and reconnect harness con­

nectors in the circuit. Then retest.

_____~Trouble is not fixed.

~
heCk ECM pin terminals for damage l

or the connection of ECM harness con­

nector. Reconnect ECM harness con- J
I neelor and _r_et_e_s_t. _

EC-100

=



TROUBLE DIAGNOSES

o • FUEL PRES RELEASE.
Diagnostic Procedure 17 - Symptom - Lack
of Power and Stumble

----------

o ;':J. r

•

CHECK FUEL PRESSURE. NG Check luel pressure regu-

00 1. Perform "FUEL PRESSURE ~ lator diaphragm.
RELEASE" in "WORK

SUPPORT" mode in order 10

release fuel pressure to zero

2. Install fuel pressure gauge and

check fuel pressure.
At Idle applox. 245 kPa (2.45

bar, 2.5 kg/cm2, 36 psi)

The moment throttle valve Is

fully open:

approx. 294 kPa (2.94 bar, 3.0

kg/cm 2
, 43 psi)

OR

® 1. Release fuel pressure to z€ro.

(Refer to page EC-20B)

2. Install fucl pressure gauge and

check fuel pressure.
MEF708D

•

FUEL PUMP WILL STOP BY
TOUCHING START DURiNG
IDLE
CRANK A FEW TIMES AFTER
ENGINE STALL

CHECK FOR INTAKE AIR LEAK.

When pinching blow-by hose (lowering

the blow-by air supply), does the engine

speed rise?

SEFDD7Q L

No

'NSPECTION_E_N_D ~_

Discover air leak location

and repair.

EC-101



~---

~Yes

EC-102

(Go 10 @ on next page.)

Diagnostic Procedun

CHECK EGR OPERATION.

1. Apply vacuum directly to the EG

valve using a handy vacuum PUi

2. Check to see that the engine fur

rough or dies.

o

~
--

CHECK FOR INTAKE AIR lEAK.

When pinching blow-by hose (iowl

I ~_e blow-by air supplYl. does the I

~eed rise?

~~-to

CHECK EORC-SOlENOID VALVE.

~ 1. Turn ignition switch ·'ON"
~ 2 PerfOrm "EGR CONT SIV

CIRCUIT" or "EGRC SIV

CIRCUIT" In "FUNCTION

TEST" mode.

---OR----­
('Ii) 1. Turn ignition switch· 'ON"

~~ 2 Select "EGR CONT SOLIV

'EGRC SOL VALVE" in ,

"ACTIVE TEST" mode

3 Turn EGRC-solenoid valve

and OrF.

4 Check operating sound

--~-----OR -----

IU\ 1. Disconnect EGRC-solenoid

~ valve harness conneclor.

2 Supply EGRC-solenoid val\

L terminals with batlery cum

and check operating sound

10K
a ~------_..._--
CHECK VACUUM HOSES.

Check the following vacuum hoses fe

clogg ing, cracks and poor connectiol

a) Vacuum hose between EGR valve

and EGRC-solenoid valve.

b) Vacuum hose between EGRC-sole

nOld valve and throttle body port

c) Vacuum hose between EGRC-sole

noid valve and air duct.

SEF0070

BAITERY

Front

• ACTIVE TEST. 0
EGR CONT SOLlY OFF

SEF930M

---- .._--_.~

• EGR CONf S'V CIRCUIT!

TROUBLE DIAGNOSES

DOES THE 501 FNOID

= = = MONITOR = = =
CAS·RPM (REF) Or;:Jm

VALVE MAKE

AN OPERATING SOUNDJ

EVERY 3 SECCNDSJ

L.~_

C~EXT -IUJo !!YE5l
MEf569B

~
I

.r=-

L V---~

____________ ~_·------_SE_F_B2_0_FA_.J1

'8]

3. I

y

TROj
Q

(~

me
CH
n4
Ra
in

SEf1561
[

f1

oj
C
1J

I ~
START I

MEn11D

1 .

\ I /
.........~/

- CHECK-
,,/ ......

/1'\

~\em 2CXXl 2200

MIXTURE RATIO TEST

ACCELERATE TO 2(XJ() RPM
AND HOLD THEN TOUCH
STA.RT

L-_NE_XT----Jil

tr MONITOR -tlNO FAIL 0
CAS-RPM (REF) 200Jrpm
MIR Fie MNT RICH

o

o

II



TROUBLE DIAGNOSES

Diagnostic Procedure 22

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

EC-MAIN-01

C

r

. r

I....

ECM
(ECCS
CONTROL
MODULE)
(IT)

<I>: LHO mode 1s
®: RHO mOdels
®: For Europe
<IT>: Except W
*1 ... (1) R ® RIG
*2···<D BIR' ® SR
*3"'@ B/R: ® BR

VB

-

I
R

Refer to
EL-POWER.

*1

l$J~l:o;
R

1~1~640;
R
I.----,.

R R

III ]1ECCS
~ RELAY

2 ~ em
RIB B/W

I ;-~
RIB B/W

491

GNO GNO GNO GNO GND
-C -c -1 -I -E

15•0 I 60 ~ I~ I 11~7 I
8 8 B 8 8 8 B

L I I I I I I- . e-e-.-.-­
I •
8 B• •.-.-!- -!-

<Eg§) liD

1GN
SW

SR•__~-O

+SR

W
i

JOINT
CONNECTOR
@ID

~
SiR

<t
~,.-O•*3

$J<H§Q)@
*2

45

SA

Refer to last page
(Fa ldaut page) . r: c

@Q>,OO
~ CB) [:i.

<ED
L

SEF824P

EC-105

--



TROUBLE DIAGNOSES
Diagnostic Procedure 22 (Confd)

Harness layout
----I~I~-

m
I

~ CONNECT ~ JA
L.m£)~~r ECM 4?f CONNECTOR]

4959
,~

MEC137B

(;)

II EcH £ CONNECTOR~ ~°iv'

[ INSPECTION_S~T_A_R_T J
r.i.1F'---------'------------, OK

CHECK POWER SUPPLY
1) Turn ignition switch "ON"
2) Check voltage between ECM termi­

nals '[il) , @ and ground.
Voltilge: Ballery vollage

CHECK GROUND CIR­
CUIT
1) Turn ignition switch

"OFF"
2) Disconnect ECM har­

ness connector.
3} Check harness conti­

nuity between ECM
terminals @J~,
GE),QID,@and
engine ground.
Continuity should
exist.

If NG, repai r harness or
connectors .

._~--
Check ECM pin terminal'l
for damage or the con­
nection of ECM harness
connector. ~

MEF415D ®

EC-106



TROUBLE DIAGNOSES

,
I'

..~.

R'poi, ho"'" 0' 'O~ ]CHECK HARNESS CONTINUITY NG
f----

BETWEEN ECCS RELAY AND ECM nectars

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector

3) Disconnect ECCS relay.

4) Check harness continuity between

ECM terminals @ , @ and lerminal

@
Continuity should exist.

--
OK

Ii]
CHECK VOLTAGE BETWEEN ECGS NG Check the following'-----"
RELAY AND GROUND. • 75A fuse
1) Check voltage between lerminals • Harness connectors

CD, @) and ground (@D,@
Vollage: Battery \/oltage • Harness connectors

- @D,@)
OK

• Harness continuity
between EGGS relay

and battery

If NG, repair harness or

connectors.

131
CHECK VOLTAGE BETWEEN EGM AND NG Check the following.

GROUND
---+

• Harness continuity

1) Check vollage between EGM termi- between EGM and har-

nals ,~~. Gill and ground.

~
ness connector ill)

Voltage: Sallery voltage If NG, repai r harness or

connectors JOK L-__..

Ii --
CHECK GROUND CIRCUIT NG Repair harness or con-

1) Check harness continuity between
-------+-

nectars.

ECM terminals @ . !@ and engine

ground

Continuity should exisl.

MEC140B

MECI39B

MEC138B

Diagnostic Procedure 22 (Cont'd)
@

ECM :£lCONNECT:§] ~ "E8'
50 60
'--v-'

~io~
ECM g CONNECTOR I]

,58;109,

Ii]

~ Repair harness or can- ..-1
nectars J

-- --

~OK

~)

CHECK OUTPUT SIGNAL CIRCUIT

1) Check harness continuity between

ECM terminal @ and terminal @.
Continuity should exist.

MEF418D

~i8~~i5
EGM~ CONNECTOR] A

16 LltiPII

r=c-----~---------

~

tvlEC141B

EC-107



TROUBLE DIAGNOSES

MEF420D

Diagnostic Procedure 22 (Cont'd)
®

III 1
CHECK INPUT SIGNAL CIRCUIT

NG
Check the following.

1} Turn ignition switch "ON". - • Harness connectors
2) Check voltage between ECM terminal @D,GD

® and ground. • Joint connector @
Voltage: Battery voltage (Models for Europe)

• Harness continuity
OK between ECM and igni-

tion switch
If NG, repair harness or
connectors

~-

CHECK COMPONENT ~~ Replace ECCS relay.
I(ECCS relay).

Refer 10 "Electrical Components
Inspection". (See page EC-206.)

~OK

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

~Trouble is not fixed.

Check ECM pin 1erminals for damage
or the connection 01 ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-108



TROUBLE DIAGNOSES

Diagnostic Procedure 23

CAMSHAFT POSITION SENSOR (Diagnostic trouble code No. 11)

LHD MODELS EC-CMPS-01

-=-:'",.

@: A/T models

®: M/T models

*1···®1,®3
*2···®cm ®QID
*3"'®~'®~,CAMSHAFT

POSITION~
SENSOR

rT
w W

W4Til~

I W/8 ~ 1 8

W/B@
4 4J

~@)
W 8

.... ...W/S (, ~

rn
.... 1

I
JOINT I
CONNECTOR I

~
I,

7 j I,
s/w@ I

I

~j
I
I

B/W@ I I
I ,

I
I I
1,- • •(
... ....

to EL-PDWER.

Fl

I
R

1r$J :1:~
Fl

1*1 &4°;
R

I

"Fl R

~
1 5

ECCS
~ RELAY

lbjJ3®
R/8 S/W

Ii,-
R/B B/W 8/w

IfT6iJ I4-91 I5~ I
SSOFF 118 liB REF REF POS POS ECM

(ECCS
CONTROL
MODULE)
em

~®T L

-~-@
~GY

Refer to last page
(Fa ldout page) . c.; .•~

SEF825P

EC·109



TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

RHO MODELS EC-CMPS-02

ECM
(ECCS B
CONTROL •
MODULE) .,
(IT) !- =
@~

®: For Europe
®: Except for Europe

*1··· <TIl> W/B, ® B/W

")

I
I
I
I
I
I
I
I
I-----.

w

,..

~
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~,..

'"

CAMSHAFT
POSITION~
SENSOR

rT
w 1'1

4d
REF

to EL-POWER.

SSOFF VB VB

BATTER:.,,] Refer

~J Jr'i• 8/W ~

R/G B/W CE1)
I rOO1

R/G ~ <E§Q)

1$1 :l~o; I

1~lr::; ~
R 1'1/8

I

"R R

II~I
n ECCS B/W
U RELAY E~

11211 3 ®
""'iF 0 EU

RIB r _I~=;
• I
IT,

R/8 B/W B/W

rrT6il 1:9 I 59

~~
~GY

Refer to last page
(Foldout page) .

(ill
L

SEF853P

EC-110
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TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

MEF720B

"­
Engine ground ®
-7//-l~ I

r= INSPECTION START ~

-m--~~C-~=~
CHECK rOWER SUPPLY. NG
1) Disconnect camshafl position sensor

harness connector.
2) Turn ignition switch "ON"
3) Check voltage between terminal iE;>

and ground.
Voltage: Ballery voltage

OK

Check the following. 'I
• Harness connectors

QD,@)
(LHD AIT models)

• Harness connectors
@,@ID
(LHO MIT models)

• Harness connr"c\ors
@,QD
(RHO models)

• Joint connector @
(Models lor Europe)

• Harness continuity
belween camshaft posi­
lion sensor and ECCS
relay

if NG, repair harness or

l_ con necto_r_s_.---__--.J

,r

-. t.,

MEF721B

§

r-=--lNG~ .h JCrlECK. GROUND CIRC.. U.11._ epalr . arness or can-
t) Turn ignition switch "OFF" nectars i;~

2) Loosen and retighten ground screwS .
3) Check harness contmuity between

terminal ® and engme ground. 1"1
Conlinuily should exlsl. .--l

1OK~---

®

EC-111



TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

(Po)

1~

F~
'--'

CHECK INPUT SIGNAL CIRCUIT Repair harness or con~

(j-' 1) Reconnect camshaft position nectars
~) sensor harness connector.

2) Start engine
3) Read "CAS RPM' or

"CMPS·RPM· signal in
"DATA MONITOR' mode with
CONSULT
800 ± 50 rpm (AIT: in "N"
position)

OR

(j) 1) Disconnect ECM harness con-
nector

2) Check harness conllnui1y
between terminal ® and
ECM terminals if2) , ~.~ (1'
signal), terminal @ and ECM
terminals ifD, @ (180· sig-
nal)
Conlinuily should exist.

~OK
-~

CHECK COMPONENT
NG

Replace camshaft posi-
(CamshaH position sensor)

f--
tion sensor.

Refer to "Electrical Components --_.
Inspection'. (See page EC-201 )

~OK

Disconnect and reconnect harness con-

I!

nectars in the circuit. Then retest.

iTrouble is not fixed

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

MEC142B

RECORD

-:. MONITOR * NO FAIL 0
CAS·RPM (REF) BOOrpm

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

1) Erase the diagnostic test mode II

(Self-diagnostic results) memory.

(Refer to EC-52.}

2) Perform test drive.

3) Perform diagnostic test mode II

(Self-diagnostic results) again

(Refer to EC-50)

FINAL CHECK -l

:_-_-_-_-_~~~_-_-~_-_-_-_-_-_L-~~~~~_~~~_---.J___,
NG Recheck ECM pin termi-

f--.
nals for damage or the

connection of ECM har­

ness connector

INSPECTION END I

EC-112



TROUBLE DIAGNOSES

Diagnostic Procedure 24

MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)

EC-MAFS-01

Q
MASS
AIR

B/W ~ FLOW
SENSOR

4 3J @
W B

")
-1

I
I
I
I
I
I
I
I
I
I,----..-

ECM
(EceS
CONTROL
MODULE)

CED

<C>: LHD models
®: RHO models

*1·" <D A
® R/G

QA-

B

1:61

t
W

27
QA+

f

"

Refer to EL-PDWER.

SSOFF VB VB

lf1

I
*1

ll$J ~1:~;
R

u$Jj ~~
R

I

"R R

~
~

ECCS
~ RELAY

2J~®
R/B B/W

I t,-
A/B 8/W 8/W

1s1 14~1 59

Refer to last page
(Fa ldout page) .

@Q).<flQD
(8§Q), <E)n

i;:;;;::;:;:;:;:;;;;::;::;::::::;:::::;:;:;:;;:;;:r::::;~;::;:;:;~~:r;:r.::;l®

L

SEF626P

EC-113



TROUBLE DIAGNOSES
Diagnostic Procedure 24 (Cont'd)

Harness layout

~io ~io
1r=[=E=C=M~'~~

26

&a I I
'------------~

I
INSPECTION START

m 1
CHECK POWER SUPPLY.

NG
Check the following.

1) Disconnect mass air flow sensor har- -- • Harness continuity
ness connector. between mass air flow

2) Turn ignition switch "ON". sensor and ECCS relay
3) Check voltage between terminal ® If NG, repair harness or

and ground. connectors
Voltage: Battery voltage

m tK

CHECK GROUND CIRCUIT.
NG

Repair harness or~-----I>-
1) Turn ignition switch "OFF" nectars. i
2) Disconnect ECM harness connector.
3) Loosen and retighten ground screws
4) Check harness continuity between

terminal ® and ECM terminal @
Continuity should exist.

.OK

®

EC-114



TROUBLE DIAGNOSES
Diagnostic Procedure 24 (Cont'd)

;'1

I.":

•

,-------- .._-----
Repair harness or con­
nectors.

CHECl< INPUT SIGNAL CIRCUIT.
(~ 1) Reconnect mass air flow sen-
~ sor harness connector and

ECM harness connector.
2) Start engine and warm it up

suHie ien t1y
3) Read' AIR FLOW MTR" or

"MAS AIR/FL SE" signal in
"DATA MONITOR" mode with
CONSULT.
Voltage: 0.8 - 1.5V
(At idle)

1--------- OR --------lrm 1) Check harness continuity
'@ between terminal @ and

ECM terminal @ .
Continuity should exlsI.

._----~-

ICHECK COMPONENT ; yG Replace mass air flow I ,':t
(Mass air flow sensor) sensor. I

Reier to "Electrical Components ~. .------J
I Inspection". (See page EC-201.) ~i:rf

I J_O_K --.

SEF824K

MEC144B

RECORD]

*MONITOR ~NO FAIL 0
AIR FLOW MTR 1 48V

Disconnect and reconnect harness con­
nectors in the circuit. Then retest.

~Trouble is not fixed.

~
heck ECM pin terminafs for damage

or the connection of ECM harness con­
nector Reconnect ECM harness con-

I nectar and retest
L "_

:-'-,1

Perform FINAL CHECK by the follOWing procedure af1er repair
is completed.

FINAL CHECK

,---------_J_
1) Erase the diagnostic test mode II

(Self-d iagnostlc results) memory

(Refer to EC-52 )

2) Perform test drive

3) Perform diagnostic test mode II

(Self-diagnostic results) agai n

(Refer to EC-50.)

NG
Recheck ECM p.in termi~!
nals tor damage or the

connection of ECM har­

ness connector
._--~.. ----

10K

L~~~~~~~IN~S_-_P~E~C~T_IO_N_E_N_O -_

EC-115
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TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)

EC-ECTS-01

t ~

B

35

<D: LHD models
®: RHO models
CD: AIT models
~H···(D SR ® B

I

B

11;01
L/OR

281

1 I
B

I I
LIOR UID B

1~~--¥--4J1
L/OR ~ 8

1·-O--eD--

ENGINE COOLANT
TEMPERATURE
SENSOR
(ffiID

L.....-.;<r~;---............",..-.+-,r:--'

TW GNO
-A ECM

(ECCS
CONTROL
MODULE)
em

SENS
GNO AIT

CONTROL
UNIT
~:CD

~m
tmztj GY

em
L

SEF627P

EC-116



TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont'd)

Harness layout

•

, ILHD models
Driver' $ dash lower

EC-117



TROUBLE DIAGNOSES

"<:1 MONiTOR tf NO FAIL 0
ENG TEMP SEN 95"C

Diagnostic Procedure 25 (Confd)
I
L

INSPECTION START I

RECORD

~io ~fZJ
~
'-ill1ili7

SEFB25K

CHECK POWER SUPPLY
@ 1) Start engine and warm it up
~ sufficiently.

2) Seleci "ENG TEMP SEN" or
"COOLAN TEMPtS" signal in
"DATA MONITOR" mode with
CONSULT.

3) Stop engine.
4) When restarting engine make

sure that CONSULT indicates
"ENG TEMP SEN" or "COO­
LAN TEMPtS" is 50'C (122"F)
or more.

~'-~~--~~~~~---.

~ Check the following.
• Harness continuity

between ECM and har­
ness control @
Jf NG, repair harness
or connectors.

MEC145B

OK

MEC146B

m
r------.---~-----------,

CHECK GROUND CIRCUIT. NG
r------------

1) Turn ignition switch "OFF".
2) Check harness continuity between

terminal if) and engine ground.
Contlnuity should exist.

OK

Check the following.

• Harness connectors
(E),@)
(AtT models)

• Harness continuity
between ECM and har­
ness connector (ill)

• Harness continuity
between AIT control
unit and harness con­
nector@

If NG, repair harness or
connectors.

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to "Electrical Components
Inspection" (See page EC-201.)

L .
OK

Disconnect and reconnect harness con­
nectors in the circuit Then retest

Trouble is not fi xed.

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

EC-118

NG
f--- Replace engine coolan~

temperature sensor. ~~



TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont'd)

~l

~
!
i
i

lK i

..
ness connector.

Recheck ECM pin termI­

nals for damage or the

connection of ECM har-

NG
f-------

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK ]

.----------~l~--

1) Erase the diagnostic test mode II

(Sell-diagnostic results) memory

(Refer to EC-52.)

2) Perform test drive
3) Perform diagnostic test mode"

(Self-diagnostic results) again.

(ReIer to EC-50.)

INSPECTION END

IJ .:
l . ~

EC-119



TROUBLE DIAGNOSES

Diagnostic Procedure 26

IGNITION SIGNAL (Diagnostic trouble code No. 21)

LHO MODELS EC-IGN/SG-01

Refer to EL-POWER.

page

ST IGNITION
SWITCH
(§QJ)

w
I
Wm

OFF

A
I

•

R m
C10

<MIQ)
A

I '~
R ~ ACC

~Jcrn ~
R BIR

I I'i 8/R~
A R I~j

~
B/R<E1ID

1 5 ECCS I
~ RELAY B/R <8§ID

2 j 3 em 1$1
A/B B/W B/R (ffi

I------~I II B/W B/R

ell ~rn IGNITION~ COIL AELAY

RIB BIW B/W ~ 3 @

~1 B L
SS • ~([WECM L. ~

OFF (ECCS B L ~ B/Y -e> Next
CONTROL I
MODULE)

em t-,
rn ~

Refer to last page
(Foldout page) .

em
L ~

SEF828P

EC-120

"1



TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

EC-IGN/SG-02

IGN
#1

ECM
(ECCS
CONTROL
MODULE)
(IT)

POWER
TRANSISTOR
UNIT

~

1 J 11 J 12

R/W (ffi R/Y RIG R/L

I$~ !6~ i$t ---{~~ ---$
R/W @ R/Y RIG RIL

$ ©~~~t~---• ---~t¢11
R/W m R/Y RIG RIL

rnl 4 21 11.... -...

I
.- R/L ~

I 7 ~ lbjdJ 3 J

R/L R/L t R/W t R t RIG t B

rn
lc!Jt ---&~$--i$~ ---------i$~ ---------i$1 1

RESISTOR RIL R/W R RIG J..J..
00 I~l ~ ~ ~ rA" - -

2 $- - -(F-4) - - ~---- - ----~ -- -------~ @Ll (E43)

A R W BR G

I CHECK l$~ ---q:~1? - -$ ---------$ ---------iciJl
i1J CONNECTOR AIL ~ R/W R RIG

(E20) No . 1 ~I No .2 No .3 , No .4
3 <Fi06) II 3 I 00 3 ~ ,JJ....:;!.3.l!..-------.<tW

IGNITION
COIL &
SPARK
PLUG

2 lhiJ 2 ll4Jl 1 J ~J l4J =

~. BI/Y t 81t W t IJ Wt I ~ W t I ~-- ---1--'-1---1---:
~~~~eding<& SlY _. • .______ -!

~

~~ , I

'.!J w i~ &rnJ:
I GY GY I
I I~ ~ J

Refer to last page
(Foldout page) .

~~
C::tW w

r-----------------~

~ ([@) ~ <fl@ (flQ§)
~ GY • GY • GY • GY

h=;::::;::::::;:::;::::;::::;:::::;::::::;=;:::::;:;:::::::;;::::;:::::;:::=:;:::~;::;;:;:::;:;::::;;;;;lCED

L

SEF829P

EC-121



TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

RHO MODELS EC-IGN/SG-03

page

Refer to EL-POWER.

5T IGNITION
SWITCH
m

W

I
w
1 1

55
OFF

RIB

16

RIG

I
AIGOO

~
R (fITQ)

I ' ....
R ~ ACe ON

I~I IWI
~R@'T"

SiR
I I
,..., B/R~

A A I~J
db R/L~
II 1 If 5 I I

ECCSI] RELAY AIL @Q)
"""""'!:-r.---o,-,!3!:-r;-Jj ® I$j

B/W B/R®

I------~I II ~w B~

-II ~5I~ IGNITIONUCOIL RELAY
B/W B/W 2 3 ®
1:91 1;9\ B L .

VB VB ECM • ~ <E!Ql)
(EGGS 8 L. L (D- B/Y -@> Next
CONTROL I
~~~~LE) t,

~~

Refer to last page
(Foldout page} .

(ill
L

SEP830P

EC-122



TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont'd)

EC-IGN/SG-04

ECM
(ECCS
CONTROL
MODULE)
C£l)

RIG

I
IGN
*2

IbI=iJ
R/Y

I
IGN
Ii

4=Jl
R/W

I
R/W R/Y RIG R/L

__ ......R ~~:m rrnl :rtJl m ]POWER
................... TRANSISTOR

1
.- UNIT

R It w

I
7

J t :1" Jt llf
l

tTrn Gl

W
RESISTOR ....= .....-® RIL W SR G .L

2 ~---m--Q1---------$---------¢ rn ®
R R/L R/W R RIG

I CHECK I I I Ic1J CONNECTOR R/L R/W R RIG
(FiB) 3 m ffi

~..I!....-~

IGNITION
COIL 0:
SPARK
PLUG

21 1] 2 lLjJJ 2J 2]

~~~~eding~~ :rt i..J--fl-i-J--fl-l-J--i.!.lL,
!­
~

!XL@)
[[[gJ

~~
\!J w

~ 0=103), ®"@, (J]@, ([106)
a:::r:gTI) GY GY GY GY

r~----------~-----~

I I

:adtw .U§):
: GY GY :
L J

~~
~W

~~~~;;;;::;:;::;:;:;:;:;~~~~~~cm

L

SEF831P

EC-123



'" MECI17B

TROUBLE DIAGNOSES
Diagnostic Procedure 26 (ContJd)

Harness layout

EC-124



TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

C INSPECTION START

m
10K

CHECK POWER SUPPLY-I. f-+ Go to "CHECK GROUND
1) Disconnect ignition coil harness con- CIRCUlT-W' on nexl

nectars. page.
2) Turn ignition switch "ON".
3) Check voltage between terminal @

and ground.
Voltage; Battery voltage

NG
Ii)

--NG
CHECK POWER SUPPLY-II. f-+ Check the following
1) Turn ignition switch "OFF". • Harness connectors
2) Disconnect ignition coil relay. @),@
3) Check harness continuity between • Harness continuity

terminal ® and terminal @. between ignition coil
Continuity should exist. and ignition coil relay

If NG, repair harness or
OK connectors

[!J
NG

CHECK POWER SUPPLY-III. r------- Check the following.
1) Turn ignition switch "ON". • Harness connectors
2) Check voltage belween terminals @D,@)

CD, ® and ground • Harness connectors
Voltage: Battery voltage @I),aD

• Harness continuity
OK between ignition coil

relay and ignition
switch

• Harness continuity
between ignition coil
relay and ECCS relay

If NG. repair harness or
connectors.

(!]

CHECK GROUND CIRCUIT-I. f Repair harness or con-
1) Turn ignition switch "OFF". nectars.
2) Check harness continuity between

Iterminal @ and engine ground.

I
Conllnulty should exIst.

OK
~NG

CHECK COMPONENT -- Replace ignili:::==J
(Ignition coil relay). relay.
Refer to "Electrical Components
Inspection". (See page EC-206.)

~OK

Disconnect and reconnect harness con-
nectors in the ci rcui!. Then retest

Trouble is not fixed.

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

MEF215F

MEC1498

MEC147B

MEC148B
1

lJ£1

EC-125



TROUBLE DIAGNOSES

,-------------~~~--_.------.

~

~i5@3 ~i5
crrIT® ~

[ill

CD NO.1 cylinder ®No3 cylinder
G) No.2 cylinder CD No4 cylinder

MEC 1518

Repair harn-~·s=:Jorcon­
nectors
~._- .

NG

OK

Diagnostic Procedure 26 (Cont'd)

Trouble fS not fixed.

CHECK GROUND CIRCUIT-II
1) Turn ignition switch 'OFF-
I§I 2} Check harness continUity

between terminal ® and
engine ground.
Continuity should exist.

3) Dlsconnecl power transistor unit har­
ness connector.

Ii 4) Check harness continuity
between terminal CD and I

engine ground "~ I
Continuity should eXist~

F

Disconnect and reconnect harness con­
neclors in the circuit Then retest

CHECK OUTPUT SIGNAL CIRCUIT
NG

Check the following.--~ 1) Check harness continuity • Harness conneclors
between terminals CD. CD. ®, @,@
CD and terminal @. • Harness connectors
Continuity should exiSt. @.@

2) Disconnect ECM harness connector (LHD models)

III 3) Check harness continuity • Harness connectors
between following terminals @D,@)
G)-@ @-® (LHD models)
@-@ @-@ • Harness connectors
Continuity should exisl. @,<lliD

(tHD models}
OK • Harness continuity

between ignition coil
and power transistor
unit

• Harness continuity
between ECM and
power transistor unit

If NG, repair harness or
connectors.

---.~ NG .-

CHECK COMPONENTS l----- Replace malfunctioning
(Ignition coil and power transistor unit) component{s).
Refer to "Electrical Components
Inspeclion" (See pages EC-202.)

'--- ---~---

~io
Cdre:fTI: l~)

MEC150B

MEF219F

~~ ~NONECl

L.a],.; «m
ECM ~TORI]

2 11 12

[

[ill

[Q]

[ill

~
[ill

MEC1528

Check ECM pin terminals for damage
or the connection of ECM harness con­
nector. Reconnecl ECM harness con-

Lector and retest

EC-126

I'.



TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

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

JFINAL CHECK

--~---~~-_..~--- NG
1) Erase the diagnostic test mode II

(Self-diagnostic results) memory.
(Refer to EC-52)

2) PerforlT' test drive.
3) Perform diagnoslic test mode 11

(Sell-diagnostic results) again.
(Refer [0 EC-50) .

L-__.. 10K __~ I

INSPECTION END ~

Recheck ECM pin termi­
nals tor damage or the
connection of ECM har-

I ness connector
L-

\', '~ .

~. c'
- ~

'[­

II :c

EC-127



TROUBLE DIAGNOSES

Diagnostic Procedure 27

BOOST PRESSURE SENSOR (Diagnostic trouble code No. 26)

EC-BOOST-01

BOOST
PRESSURE
SENSOR
@

ill: A/T models
<D: LHO models
<ED: RHO models

*1· .. (b) G7 ,® A2
*2, .. <D A11. ® 82
*3· .. <D 811, ® C2
*4··· (b) 812, ® 81
*5··· © B ,® 8/R
*6··· <D BR • ® B

1

A/T
CONTROL
UNIT

~:@

B

35J
SENS
GND

l

~ 2
LG/R W

It rl!~
I~.]

LG/A 00> W

~-----.--~--$
LG/A t8:@ W --I B

I rl! I
LG/R~ w] 8

I$t-----i$~-J-38 --i$1
LG/R Cf1) W B

" I ~ <m~
i- O~---_. *6 ~ B

! ! II I
I I

!~... B-~----I
351 30 8

TPRES GND ECM I
-A (ECCS , ....._

CONTROL ___
MODULE) - -
(IT) ~ (QZ)

Etttf f1iEj emI 1 W
~®

cm::lli GY Refer to last page
(Foldout page) .

(ill
L

SEF839P

EC-128



Harness layout

TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont'd)

b.

(t

~
\~!---
'J

/DD~;RH' ~
MEC10BB

LHD models
Drive(s dash lower

EC-129

I,
)



TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont'd)

[L

MEC1538 I

MEC1548

~io'~ ~io
ECM IJ'CONNECTORI! ~

35

MEC1558

INSPECTION START ~
m

CHECK POWER SUPPLY
NG
~ Check the following.

1) Disconnect boost pressure sensor • Harness connectors
harness connector ®.@D

2) Turn ignition switch "ON'. • Harness connectors
3) Check voltage between terminal @ @:D.@@

and ground.

~
• Harness conllnuity

Voltage: Approximately 5V between ECM and
boost pressure sensor

OK It NG. repair harness or
connectors.

Ii]
CHECK GROUND CIRCUIT.

NG
Check the following

1) Turn ignition switch "OFF". -- • Harness connectors
2) Loosen and retighten ground screws. @,@D
3) Check harness continuity between • Harness connectors

terminal @ and engine ground. @,<illD
Continuity should exist. • Harness connectors

QD,@
OK (AfT models)

• Harness continuity
between ECM and
boost pressure sensor

• Harness continuity
between AfT control
unit and boost pressure
sensor

If NG, repair harness or
connectors.

[!]
NG

CHECK INPUT SIGNAL CIRCLIIT. f----+ Check the tollowing.
1) Disconnect ECM harness connector. • Harness connectors
2) Check harness continuity between @,@)

ECM terminal @ and terminal @. • Harness connectors
Conl!nulty should exist. @, Cill.D

• Harness continuity
OK between ECM and

boost pressure sensor
II NG, repair harness or
connectors.

~
CHECK COMPONENT Replace boost pressure
(Boost pressure sensor]. sensor
Refer to "Electrical Components
Inspection" (See page EC-206.)

'-------

~OK

Disconnect and reconnect harness c:j
nectars in the circuit. Then retesl

Trouble is fixed.

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

r::

EC-130



TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont'd)

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

FINAL CHECK

T

___JO-K-----.----,L_-_-_I~N_S_PE_C_T_I_~_N_E_N_D__-----..J

1) Erase the diagnostic test mode II

(Self-diagnostic results) memory

(Refer to EC-52 )

2) Perform test drive

3) Perform diagnostic lest mode II

(Self~diagnostic results) again.

(Refer 10 EC-5D.)

EC-131

NG
~

Recheck ECM pin lermi"

nafs for damage or the

connection of ECM har­

ness connector

__________~====~~ __l



TROUBLE DIAGNOSES

Diagnostic Procedure 28

KNOCK SENSOR (Diagnostic trouble code No. 34)

EGM
(EGGS
CONTROL
MODULE)

KNK CEJ)
23]

W

f .------..
I I
I I
I I
I I
I I
I I
I,:" ._...

w
~®lr'2l- - - 1
'-j-' <till)

W

f .-...
I 1
J I
I I
I I
I I
I I'.:: )

EC-KS-01

ELl~
@GY

KNOCK
SENSOR
<E@

em
L

ECw 132

SEF636P

-



TROUBLE DIAGNOSES
Diagnostic Procedure 28 (Cont'd)

Harness layout

Hj1

•
o ~-~

~gine ground '@. @)~~
--7'/;C1~ I f1 'i- MEC1118

I~I

EC-133



TROUBLE DIAGNOSES
Diagnostic Procedure 28 (Cont'd)

INSPECTION START~

!
~-

m
NG "

CHECK INPUT SIGNAL CIRCUIT -----.j.. Repair harness or con-

1) Disconnect ECM harness connec1or nectors

and harness conneclors @, @)
2) Check harness continUily belween

terminal @ and ECM 1ermlnal @
Continuity should exist.

!OK

Loosen and retighten ground screws.

!

CHECK COMPONENT ~ Replace knock sensor.

(Knock sensor).

Refer to "Electrical Components

Inspection" (See page EC-205)

!OK

Disconnect and reconnect harness con-

nectors in the circuil. Then retest.

! Trouble is fl~ed

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retesl.

[

MEC1568

~io~~i5
D~CONNECTOR II

23

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

FINAL CHECK ---~
1

1) Erase the diagnostic test mode II NG Recheck ECM pin termi-

(Self-diagnostic results) memory. -- nals for damage or the

(Refer to EC-52.) connection 01 ECM har-

2) Perform lest drive ness connector

3) Perform diagnostic lest mode II

(Self-diagnostic results) again

(Refer to EC-50.)

10K

INSPECTION END ~

EC-134



TROUBLE DIAGNOSES

Diagnostic Procedure 29

THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43)

EC-TPS-01

i,1 l

•

AlT
CONTROL
UNIT
~:®

I

B

13~1
SENS
GND

@: AlT models
<D: LHO models
®: RHO models

*1-··(D BR ® 8,

ECM
(ECCS
CONTROL
MODULE)
(ill

O-:X:-----

W 8

f :;
I I
I I

t I l~
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I f
I I
I I
I I
I I
I I
I I
I I
I I

~wr-I-~----It

THROTTLE
POSITION
SENSOR

L.,,--\--r.-~h---,,--,!:-r.-J ~

~_m
@TI) BR

t.l.

ern
L

SEF835P

EC-135



"rROUBLE DIAGNOSES
Diagnostic Procedure 29 (Coot'd)

Harness layout

~/DO"Rj~
MEC108B

/~~
~ Throttle position sensor~~,

h~rne.s,s connector ~~ ~,XECi26B

o ~-~

~glne ground ~. @ ~~
-7'/,-C1r"'\ I f1 -;:.. MEC111B

!II

LHD models
Driver's dash lower

"Throttle position sensor
harness connector

\~~\\

EC-136



TROUBLE DIAGNOSES

•

Repair h.arness 0.. r con-~I
nectars

Check the folJowing
• Harness connectors
@,@
(A/T models)

• Harness continuity
between ECM and
throttle position sensor

• Harness continuity
between AIT control
unit and throttle posi­
tion sensor

II NG. repair harness or
connectors

'------

Diagnostic Procedure 29 (Cont'd)

~~~~J_N_S_P_[~TSTART ~I

m
,-------- ------ NG

CHECK POWER SUPPLY ~

1) Disconnect throttle position sensor
harness connector.

2) Turn ignition switch' ·ON".
3) Check voltage between terminal @

and ground.
Vollage: Approximately 5V

OK

I;]
._-----~------

!CHECK GROUND CIRCUIT ~
1) Turn ignition switch "OFF".
2) Loosen and retighten ground screws
3) Check harness continuity between

terminal @ and engine ground.
Continuity snould exis!.

OK

CHECK INPUT SIGNAL CIRCUIT
M 1) Reconnect throttle position
~ sensor harness connector.

2) Turn ignition switch "ON".
3) Perform "THROTTLE SENSOR

CKT" or "THROTTLE POSI
SEN CKT" In TUNCTION
TEST" mode with CONSULT.

~--~---ORm 3) Read "THROTTLE SEN' or
~ "THRTL POS SEN" signal in

'WORK SUPPORT" mode with
CONSULT.
Throllle valve fully closed:

0.35 - O.65V
ThroUle valve lully open:

Approx.4.0V
f------~--OR ---------1

~ 1) Disconnect ECM harness con-
~l nectar.

2) Check harness conlinuity
between ECM terminal @
and terminal @.
Continuity should exist.

MEF634l

NFXT I,--I---,S::...;T---,A-,,--R,-,-T_

THROTILE FULLY
THEN

TOUCH START

MEF514E

MEF513E

• THROnLE SENSOR CKT •

DEPRESS

• THROTTLE SEN ADJ •

*. * ADJ MONITOR *••
THROTTLE SEN O.45V

===::==== MONITOR ::=::==::==
CAS·RPM (REF) Orpm
IDLE POSITION ON

L-~~ ~_~~ _

c------------------

I@]

L- MEC157S!

r ..',1' ,

'~'L

MEC158B

EC-137



TROUBLE DIAGNOSES
Diagnostic Procedure 29 (Cont'd)

®

-±
CHECK COMPONENT ~ ..

I
Replace throttle posItion

(Throttle position sensor) sensor.
Refer 10 "Electrical Components
lnspection". (See page EC-204.)

~OK

Disconnect and reconnect harness con-
nectors in the circuit Then retest

~Trouble is not fixed

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

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

FINAL CHECK

Recheck ECM pin termi­

nals tor damage or the

connection of ECM har­

ness connector.

1) Erase the diagnostic test mode II

[Self-diagnostic results) memory

(Refer to EC-52)

2) Perform lest drive.

3) Perform diagnostic fesf mode II

(Self-diagnostic results) again.

(Refer to EC-50.)

r----------L___
NG

f---+

INSPECTION END J

EC-138



TROUBLE DIAGNOSES

Diagnostic Procedure 30

AIT CONTROL (Diagnostic trouble code No. 54)

EC-AT/C-01

Oli

l!:iJl
L/G

DT2

~J
L/W

DT3

~
L/R

ECM
(ECCS
CONTROL
MODULE)

em

.­
I

L/G CEZ) L/W L/R

$ -------$ -------QJI
L/G ~ L/W L/R

@: A/T models

t

L/G

10
DTt

t

L/W

11
DT2

LlR
rf2ll
DT3 A/T

CONTROL
UNIT

@:®

-r
;

EC-139

em
L

SEF839P

T-"',
r- i,



TROUBLE DIAGNOSES
Diagnostic Procedure 30 (Cont'd)

Harness layout

'f, lHD models
Driver's dash lower

EC-140



TROUBLE DIAGNOSES

III
I

AfT

S or

rs

Diagnostic Procedure 30 {Cont'd}

INSPECTION START -~

1m
CHECK INPUT SIGNAL CIRCUIT

NG Check the following

1) Disconnect ECM harness connector
f--- • Harness connecto

and AfT control unit harness connec- 0, @ill

tor,
• Harness continuity

2) Check harnesS continuity between between ECM and

ECM terminal ® and terminal @J, control unit

EeM terminal (4) and terminal !1}), II NG, repair harnes

ECM terminal @ and terminal @ connectors

Continuity should exist.

~OK

Disconnect and reconnect harness con-

nectors in the circuit Then retest

.~ble is -;'ot fixed,

MEF2<llF

----------------~

Check ECM pin lerminals for damage

or the connection of ECM harneSS con­

nector. Reconnect ECM harness con­

nector and reteSt.
L--- --"

ness connector

Recheck ECM pin termi­

nals for damage or tlie

connection of ECM hal-

NG

Perform FINAL CHECK by the folloWing procedure after repair

is com leled.

1) Erase the diagnostic test mode II

(Self-diagnostic results) memory

(Refer to EC-52,l

2) Perform test drive
3) Perform diagnostic test mode II

(Self-diagnostic resultsl again

(Refer to EC-50)

OK

[ -I-N-S-P-E-C-T-'O-N-EN-D-------lJ

EC-141



TROUBLE DIAGNOSES

Diagnostic Procedure 31

START SIGNAL (Nol self-diagnostic item)

EC-S/SIG-01

Refer to EL-POWER.

OR/L

OAIL Q1@

~
OAIL (ill

ORIL

43
5T
5W ECM

(ECCS
CONTROL
MODULE)
em

Refer to last page
(Foldout page) .

EC-142

(II

em
L

SEF844P



TROUBLE DIAGNOSES
Diagnostic Procedure 31 (Cont'd)

Harness layout

"-,, '

L-....:NE:..-XT-----.JI L1----,,5:-.:...:TA:....:.:RT~
MEF4B1B

m
II ECM BC.ONNECTOR I] ~ is

43

• START SIGNAL CKTI

r---------.----
",MONITOR ",NO FAIL 0

INSPECTION START I

m
CHECK OVERALL FUNCTION ~- INSPECTION END I
00 1) Turn ignition switch "ON".

2) Perform "START SIGNAL

CKT" in "FUNCTION TEST"

mode with CONSULT.

OR

00 2) Check "STft.RT SIGNAL" in

"DATA MONITOR" mode with

CONSULT.

IGN "ON'" E OFF

IGN "STAAT"' ON

OR

@ 1) Turn ignition switch to

"START".

2) Check voltage between ECM

terminal @ and ground.

Voltage:

Ignilion switch "START"

Ballery voltage

Except above

Approximately OV

NG

SEF3B4J

OFF
ON
OFF
ON

1 CLOSE THROTILE. SHIFT
TO P OR N RANG~

2 TOUCH START AND
START ENGINE
IMMEDIATELY

START SIGNAL
IDLE POSITION
AIR eOND SIG
NEUTRf\.L sw

[ RECORD

'-~--K+ _.)1....--.....

MEF473D

[Zheck if 7.5A fuse is OK~._~Place 7.5A fuse.

~OK
(!>

J

EC-143



TROUBLE DIAGNOSES

7,SA
[Z)

(CooI'd)

Check the 10110wing.

• Harness connectors

em,@
• Harness continuity

between ECM and fuse

block

If NG, repair harness or

connectors

Diagnostic Procedure 31
(A)

L_
----

CHECK INPUT SIGNAL. CIRCUIT

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector

and 7.5A fuse

3) Check harness continuity between

ECM terminal @ and fuse block

Continuity should exist.

10K

Disconnect and reconnect harness con-

nectors in the circuit. Then retest

-

1Trouble is not fixed .

.._-

MEC1S9B

~i~) ~i5
ic"11=EC=M~]O[CONNECTORI]

43

Check ECM pin terminals for damage

or the connection 01 ECM harness con­

nector. Reconnect ECM harness con­

nector and retest.

EC-144

•



TROUBLE DIAGNOSES

Diagnostic Procedure 32

VEHICLE SPEED SENSOR (Not self-diagnostic item)

EC-VSS-01 I!

Refer to EL-PDWER.

G

I
COMBINATION
METER
(SPEED­
OMETER)

~

VSP ECM
(EGGS
CONTROL
MODULE)
(ill

[ ,~f

I', [

r---------------------------,

i~~lI 2B 29 35 I
: 2122 0 0 ~ i
I W B I
I IL ~

~oo
tt±tij GY

~~o GY

Refer to last page
(Foldout page} .

, C

Ii

~~~~~;;;:;:~~~~~~em
L

EC-145

SEFB37P



TROUBLE DIAGNOSES
Diagnostic Procedure 32 (Cont'd)

Harness layout

fsr

lJ~--;J
~
~n/combination meter
~ harness connector

MEC1228

EC-146

e



TROUBLE DIAGNOSES
Diagnostic Procedure 32 (Cont'd)

• r.AR SPEED SE'J CIRCUIT.

AFTER TOUCH START,
DRIVE VEHICLE

AT 10 kmih (6 mph) OR
MORE WITHIN 15 sec INSPECTION END_J

\I~"\
~~---~-----

)
INSPECTION START

1
CHECK OVERALL FUNCTION.

1) Jack up drive wheels

M 2) Perform "CAR SPEED SEN

\J.!I) CIRCUIT" or "VEHICLE

SPEED SEN CKT" in "FUNC­

TION TEST'" mode with CON­

SULT.SEF631L

STA~NEXT II

~iotea{ZJ
r;=!1=E=CM~HCONNECTOR II

53

l

'" MONITOR u NO FAIL D
CAR SPEED SEN Omph

RECORD.=:=J

SEF587\

f-------OR---------j

2) Read "CAR SPEED SEN' or

"VHCL SPEED SE" signal in

"DATA MONITOR" mode with

CONSULT,

CONSULT value should be the

same as the speedometer

Indication.
I-------OR---------j

2) Disconnect ECM harness con-

nector.

3) Turn ignition switch "ON".

4) Rotate drive wheel by hand.

5) Check voltage between ECM

terminal @ and body ground.

Voltage should vary belween

approx. 0 to 5V.

Ml

~NG

CHECK SPEEDOMETER FUNCTION

Make sure that speedometer functions

properly,

Check vehicle speed sen­

sor and circuit.

(ReIer to EL section.)
MEC160B

'. ~io@3~i5
1-;=1=EC=M==::':E CONNECTOR I]~

53

MEC161B

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch "OFF'.

2) Disconnect ECM harness connector

and combination meter harness con­

nector.

3) Check harness continUity between

ECM terminal @ and terminal @.
Continuity should exist.

NG---.. Check the following

• Harness connectors

®,@
• Harness continuity

between ECM and com­

bination meter
If NG, repair harness or

connectors.
--

Disconnect and reconnecl harness con­

nectors in the circuit. Then retest.

~Trouble is not fixed.

Check ECM pin terminals lor damage

or the connection of ECM harness con­
nector Reconnect ECM harness con­

nector and retest.

EC-147



TROUBLE DIAGNOSES

Diagnostic Procedure 33

EGR AND CANISTER CONTROL (Not self-diagnostic item)

©: LHO models
®: RHO mode Is
<A>: AlT models
®: MIT models
*1... (b) E2, ® H7
*2, .. <0 G1. ® H4
*3· .. <D BIR ,® BR

EC-EGRC/V-01

Refer to
EL-POWER.

,
SR

i:t1 EGA • CANISTERCONTROL
SOLENOID
VALVE

1 ~

L/R~

¢l<@
L/R
~<EW
~(ffiQ)
l/R

I
~O~
I ~O~

L/R ® L/R~ L/R~

• ~ ¢J
L/R~ L/R CE§) L/A eEl)

I kH>-o~
~O~

I
L/R

102
EGR

Chi

ECM
(ECCS
CONTROL
MODULE)
em

ICEID
w

Refer to last page
(Foldout page) .

EC-148

~
SEFB32P



TROUBLE DIAGNOSES

Harness layout
Diagnostic Procedure 33 (Cont'd)

~ J
EGA & canister control
solenoid valve
harness connector

'" /'\ "

INSPECTION 8TART

~ INSPECTION END 1?1l]
'--------------"

®

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

ciently.
2) Perlorm diagnostic test mode If (Self­

diagnostic results).
Make sure that diagnostic trouble
code No. 12 is not displayed.

3) Make sure that EGR valve spring
moves up and down (Use your fin­
ger) under the following conditions.
At idle:

Spring does not move.
Racing engine from Idle to 3,000
rpm:

Spring moves up and down.

-- OK
CHECK VACUUM SOURCE TO EGR f----- CHECK COMPONENTS
VALVE. (EGR valve. EGRC-BPT
1) Disconnect vacuum hoses to EGR valve and activated car-

valve and activated carbon canister. bon canister}.
2) Make sure thai vacuum exists under Refer to "Electrical Com-

the following conditions. ponen1s Inspeclion".
AI Idle: (See pages EC-203. 210.)

Vacuum should nol exist.

1Racing engine from Idle to 3,000
rpm:

Vacuum should exist Replace malfunctioning

tNG
component(s).

OOCf~H

~tD

MEF637B

C~H

EC-149



TROUBLE DIAGNOSES

®

1
Diagnostic Procedure 33 (Cont'd)

®

CHECK CONTROL FUNCTION OK CHECK VACUUM HOSE.

1) Check voltage between ECM termInal
I----

1) Check vacuum hose

@and ground under the following lor clogging, cracks

conditions and proper connection

Voltage:

Al Idle

Approximately OV

EngIne speed Is 2,000 rpm

Battery voltage

NG

iii
CHECK POWER SUPPLY. NG Check the following.

f--"-
1) Stop engine. • Harness connectors
2) Disconnect EGA & canister control @D,@

sotenoid valve harness connector. • Harness connectors

3) Turn ignition switch "ON". @D,(ill!)
4) Check voltage between terminal (ii) .10Aluse

and ground • Harness continuity

Voltage: Battery voltage between EGR & canis-

OK
ter control solenoid

valve and fuse

If NG, repair harness or

connectors.

Ii
CHECK OUTPUT SIGNAL CIRCUIT NG Check the followi ng.

~
1) Turn ignition switch "OFF". • Harness connectors

2) Disconnect ECM harness connector. @,@)
3) Check harness continuity belween • Harness connectors

ECM terminal @D and terminal ®. @D,@
Conllnully should exist. • Harness connectors

OK
@),QD
(RHO models)

• Harness connectors
@,@
(LHD AIT models)

• Harness connectors
@,QD
(LHD MIT models)

• Harness continuity
between ECM and EGR

& canister control sole-

noid valve

" NG, "'3;' h"o"" no
connectors

Improper connection

SEF816F

MEF4350

~.

C"., __ Ii~\
Clogging ~_

MEC1638

~io~~i5
;;===E=C=M=='~ ~

102

[!]
~ ~~II ECM~ CONNECTORI] A "EJ
102

EC-150

(fl



TROUBLE DIAGNOSES
Diagnostic Procedure 33 (Cont'd)

• EGR CONT SiV C1RC~ITl.
DOES THE SOLENOID

VALVE MAKE

AN OPERATING SOUND

EVERY 3 SECONDS)

~::.:,-c==~:::==~==~[N?YJ[iillJi YES I
MEF5698

• ACTIVE TEST. 0
EGR CONT SOL/V OFF

= = = MONITOR = ==
CAS· RPM (REF) Orpm

SEf222N

®

~ L----
CHECK COMPONENT l~'G
(EGR & canister control solenoid valve).
(~) 1) Reconnect EGR & canister
~ control solenoid valve har-

ness connector and ECM har­
ness connector.

2) Turn ignition switch "ON".
3) Perform "EGR CONT SIV

CIRCUIT'" or "EGRC SOLIV
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.

}-------- OR ----------1
~ 3) Turn EGR & canister control
~ solenoid valve "ON" and

"OFF" in "ACTIVE TEST"
mode with CONSULT and
check operating sound.

1---------0R----------1
tV\ Refer to "Electrical Components
~ Inspection". (See page EC-203)

OK

Disconnect and reconnect harness con­
nectors in the circui' Then retest.

Trouble is not fixed.

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

EC-151

-.---- "-~-l

Replace EGR & canister J
control solenoid valve



TROUBLE DIAGNOSES

Diagnostic Procedure 34

HEATED OXYGEN SENSOR (Not self-diagnostic item)
EC-H02S-01

Refer to EL-POWER.

SR

I
SR <S2ID

$
8R@

I
8R

3 1
HEATED
OXYGEN
SENSOR

2J (F25)

B w

II T! 1t
l •

IB W

Ij1S1 29
02H 02S ECM

(ECCS 8
CONTROL IMODULE)
em t,

~ <QZ)

Refer to last page
(Foldout page) .

rr.;;;~~;.:::;;;;:;:;;rr:;:r;:;:;.:;;::::;::;::;:;;;~~~~:;;:;~~~;;;:;:::rn:;:;~~;::;;:~~;-,®

L

SEF83JP

EC-152

[II



Harness layout

TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont'd)

( II ·l
I'

EC-153

f~

ret

!i!il'J

irf
.~

j

I:

J:'I2l ji
I:
I'

~Ik f
j
j

''r'!,iA\
1

~rf)~
I!} n1.

'~r(

»~~,

tL



TROUBLE DIAGNOSES

MEC219B

SEF61BK

• MIXTURE RATIO TEST.

~ Check the following.
• Harness connectors

®.OOD
• lOA fuse
• Harness confinuity

between heated oxygen
sensor and fuse

If NG. repair harness or
connectors.

CHECK POWER SUPPLY
1) Stop engine.
2) Disconnect heated oxygen sensor

harness connector.
3) Turn ignition switch "ON".
4} Check voltage between terminal @

and ground.
Voltage: Battery voltage

CHECK HEATED OXYGEN SENSOR~KK~ INSPECTION END ]
CIRCUIT ~_

1) Start engine and warm it up suffi­
ciently.
~ 2) Perform "MIXTURE RATIO
~ TEST" in "FUNCTION TEST"

mode with CONSULT.
f-------OR--------!

@ 2) Make sure that "M/R FIC
\!V MNT" in "DATA MONITOR"

mode indicates "RICH" and
"LEAN" periodically more
than 5 times during 10 sec·
onds af 2,000 rpm.

f------- OR --------1
i~ 2) Run engine at about 2.000
~ rpm lor about 2 minutes under

no-load.
3) Set ECM Diagnostic Test

Mode II.
4) Keep engine speed al 2,000

rpm and make sure thaI the
malfunction indicator lamp on
the instrument panel goes on
and off more than 5 times dur­
ing 10 seconds.

Diagnostic Procedure 34 (Cont'd)
1 INSPECTION START ~

r-

Malfunction indicator
lamp

ACCELERATE TO 2!XXl
RPM AND HOLD THEN
TOUCH START

RECORD ]

I£J
10CX) 2iXXJ 2200 ~

NEXT III
L

START J
SEF815L

CAS· RPM (REF) 200Jrpm
M/R FIC MNT RICH

'ClMONITOR 'ClNO FAIL 0

~-----------------,

m

"-----1(,+

~D
___~ SEF327J I

CHECK OUTPUT SIGNAL CIRCUIT.
1} Turn ignition switch "OFF".
2) Disconnect ECM harness connector.
3) Check harness continuity between

terminal ® and ECM terminal (ill).
Continuity should exist.

.OK

®

NG
~

r-------------
Repair harness or con­
nectors.

L IQ ..'l,,"-_...J MEC165B

-- ----'

EC-154
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TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont'd)

®

~
CHECK INPUT SIGNAL CIRCUIT

NG
Repair harness or con-

~
\) Loosen and retighten ground screws. nectars

2) Check harness continuity between --
ECM terminal @ and terminal @.
ContInuity should exist.

10K

Disconnect and reconnect harneSs COI1- J
nectars in (he circuit Then relest

. ~Trouble is not lixed.

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

MEF4470

Trouble is not fixed.

Replace heated oxygen sensor.

EC-155
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TROUBLE DIAGNOSES

Diagnostic Procedure 35

INJECTOR CIRCUIT (No' self-diagnostic item)
EC-INJECT-01

©: LHO models
®: RHO models
*1·· .(b) BIR <B> RIL,

Refer to EL-POWER.

ST IGNITION
SWITCH

lEWON

W

3J
BIR
l[illJl lillD
~Q3JQ)
~H

1$l lMW
W)

*1
~o:gz)
l[JJllflW

R
I
.---. • II I I
R R R R

rn
INJECTOR ~I INJECTOR ~ INJECTOR rn INJECTORNO.1 No.2 NO.3 NO.4
(ffiID ~ ~ ~

1 j ~ 1 1

W/B ~ Y/B GIB LIB

~--&¥n--i~~-------i~~-------i~
W/B V/B GIB LIB

10 ~ I 1 0 103 11~ I
INJ INJ INJ INJ
#1 #2 #3 #4

ECM
(ECCS
CONTROL
MOOULE)
em

~m
~GY

Refe~ to last page
(Fa ldaut page) .~ ([ill) ([ill) ~ (ffi§)

(!@B'B'S'B

I

F3FITl run :® :
CIIJ W I

I
~------------------------~

r-------- ~~~~ ,
I

: f1i3fl~ : <0
I mJ W
I

CfI)
L

SEF834P

EC-156



TROUBLE DIAGNOSES
Diagnostic Procedure 35 (Cont'd)

Harness layout

SEF730L

10K r' INSPECTION END 1,r--L ---------.J

1

~NG

®

[ -_. INSPECTION START

1
CHECK OVERALL FUNCTiON.

1) Start engine.
(~) 2) Perform "POWER BALANCE'
® in .. ACTIVE TEST'" mode with

CONSULT

3) Make sure that each circuit

produces a momentary engine

l
speed drop.

r,~ ',- OR ---------1

/~~ I~ 2) listen to each inlector operat-

eli, k ~ ing sound
r" Clicking noise could be heard.

"r/r

..-
II

PI .ACTIVE TEST. 0
•••• POWER BALANCE ....

= = =MONITOR = = =
CAS.RPM IREF) BOOr pm
AIR FLOW MTR 098V

AAC VALVE 41%

.[2J0[4:r~~l
DOOD

MEF587BA

EC-157
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TROUBLE DIAGNOSES

MEC166B

~18ecea ~16
Ie ECM BCONNECTOR I]

110101112103

@DNo.1 cylinder @:No.3cylinder
@ NO.2 cylinder @}No.4 cylinder

MEC167B

Diagnostic Procedure 35 (Cont'd)
@

III 1
CHECK POWER SUPPLY NG Check the following

1) Stop engine
~

• Harness connectors
2) Disconnect harness connectors @), @,@D

CillD • Harness connectors
3) Turn ignition switch "ON' @,(]ill
4) Check voltage between terminal ® • Harness Connectors

and ground. @,@D
Vollage: Batlery voltage • Harness continuity

OK
between ignition switch

and harness connector

@)
If NG, repair harness or

connectors.

[!]
CHECK OUTPUT SIGNAL CIRCUIT NG Check the following.

1) Turn ignition switch "OFF". ~
• Harness connectors

2) Disconnect ECM harness connector @,(@)
3) Check harness continuity between • Harness continuity

ECM terminal @and terminal @, between ECM and har-
ECM terminal @and terminal ®, ness connector @
EeM terminal @and terminal ®, If NG, repair harness or
EeM terminal @and terminal ® connectors.

Continuity should exist.

OK

CHECK COMPONENT ~ Replace injeclor. I(Injector).

Refer to "Electrical Components

I

Inspection". (See page EC-205.)

OK

Disconnect and reconnect harness con-

nectors in the circuit. Then retest

Trouble is not fixed

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.

EC~158

•



TROUBLE DIAGNOSES

Diagnostic Procedure 36

FUEL PUMP (Not self-diagnostic item)

EC-F/PU~P-01

, ,,

i~'. "
~. '.

~ ,
'..

®: For Europe
®: Except for Europe
(b): LHD mode 1s

®: RHO models

*1···01, (8)2
*2··· <D 2. ® 1
*3··· @ PIS I ® e/y
*4··· <I> 1, ® 3
*5" . <C> B/P , ® SlY

Refer to EL-POWEA.

B/W•
"B/W B/W

II :~Fuan PUMP
IJ RELAY

1*.21 5 CHID
*3 B/Y @l)~ @@I 1.. e/y~ e/y~ elY l
o..g;. B/Y--.

+Pia a/v

rn JOINT ~ FUELCONNECTOR M PUMP

1I 6 II ~ elY (fiO)

'T' ~ ~
*.5 Y B
,---·~O

1
*5 ~

$
*5 ®

rfsn
FPR ECM

(ECCS
CONTROL
MODULE)

em

~Q]])
~ w

Refer to last page
(Foldout page) .

~~:;:;::;::;:;:;;::;;::;:;::;:;:;;::;:::;::::::;::::;:;::::~:;::;;::;;:;~;l em
L

SEF845P

EC-159



TROUBLE DIAGNOSES
Diagnostic Procedure 36 (Cont'd)

Harness layout

MEC127B

'"



TROUBLE DIAGNOSES
Diagnostic Procedure 36 (Cont;d)

L __I_NSPECTION ~~ART 'J

a. ]
~HECK OVERALL FU-N-C-T-IO-N- OK ~SPECTIONEND ..~

1) Turn ignition switch "ON' ~
2) Listen to fuel pump operating sound

Fuel pump should operate for 1 sec­

ond alter ignition switch is turned
"ON".

SEF9801

CD0 LHD models @G) RHO models
MEC168B

ING
CHECK POWER SUPPLY.

1) Turn ignition switch "OFF".

2) Disconnect fuel pump relay.

3) Turn ignition switch "ON".

4) Check voltage between terminals

(i), @ (LHD models], (~, @ (RHO

models) and ground

Voltage; Battery vollage

OK

Check the following

• 15A fuse
• Harness conti nuity

between fuel pump

relay and 1use

if NG, repai r harness or

connectors.

.~

ss or

ss or

ors

9
ors

9
ors

ty

mp and

@
pel
ty

d fuel

ty

mp and

_..

~HECK GROUND CIRCUIT.
NG Check the followin

1) Turn Ignition switch "OFF"
I----

• Harness connect

2) Disconnect fuel pump harness can- @}D,ill)
nectar. • Harness connect

13J Check harness continuity between @,GD
terminal ® and body ground, fermi- • Harness conti nu;

I nal ® and terminal @. between tuel pu

Continuity should exist. fuel pump relay

• Harness continul
OK

between fuel pu

body ground

It NG, repair harne

connectors.

l!1
CHECK OUTPUT SIGNAL CIRCUIT NG Check the followin----1) Disconnect ECM harness connector • Harness connect

2) Check harness continuity between (ill, @)

ECM terminal @ and terminal I]) • Joint connector

(LHD models), 0) (RHO models) (Models for Euro

Continuity should exis!. • Harness conti nUl
-- between ECM an

OK pump relay

If NG, repair harne

connectors

WDI'SCOO~

l..a1v~
GID

MEC1698I

MEC1708

@ LHD models CD RHO models

£!1 ~io ~~io
r: ECM R'WNNECTOR] ~

18 LitmJ

'----------_.. ,"

EL

EC-161



-rROUBLE DIAGNOSES

CHECK COMPONENT ~ Replace fuel pump relay.

(Fuel pump relay)

~)
1) Reconnect fuel pump relay,

fuel pump harness connector

and ECM harness connector.

2) Turn ignition switch "ON".

I

3) Perform "FUEL PUMP

CIRCUIT" in "FUNCTION

TEST" mode with CONSULT.

OR

@ 3) Turn fuel pump relay "ON"

and "OFF" in "ACTIVE TEST"

mode with CONSULT and

check operating sound.

OR

® Refer to "Electrical Components

Inspection". (See page EC-206.)

~OK

CHECK COMPONENT ~ Replace fuel pump. I
(Fuel pump).

Refer to "Electrical Components

Inspection". (See page EC-202.)

~OK

Disconnect and reconnect harness con- I
nectars in the circuit. Then retest. J

~Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con-

nector. Reconnect ECM harness con-

nector and retest.
'--------

Diagnostic Procedure 36 (Confd)
®

L

SEF49Bl

SEF194L

= = = MONITOR = = =
CAS·RPM (REFJ Orpm

-~ ~­
_ION/OFF ![QF£]

• ACTIVE TEST. 0
FUEL PUMP RELAY ON

• FUEL PUMP CIRCUIT.
PINCH FUEL FEED HOSE
WITH FINGERS. IS THERE
ANY PRESSURE
PULSATION ON THE FVEL
FEED HOSE?

OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND

_~VERY 3 SECONDS?

I NEXT If NO 11ill]

EC-162

-



TROUBLE DIAGNOSES

Diagnostic Procedure 37

WASTEGATE VALVE CONTROL (Not self-diagnostic item)

EC-WG/V-01

Refer to EL-POWER.

SR

ti
SR SR

[~JI ~ /~j lMQQ)
'=r'~ '"T" @
SA SR

*~I
SR

I~ WASTEGATE VALVECONTROL SOLENOID
VALVE

2 <D:@
®: flL)

DRIB
I
O~ 1
J> <lli?) (fill) ~@ <p
L OAIB~ DRIB~ DRIB~O

I
OR/B

251
WGC

©: LHO mode Is

®: RHO models

ECM
I (ECCS

CONTROL
MODULE)
em

=-2
,= c:.

[il21
W (jJ:~ @: lITZ)

B

~~
~W

Refer to last page
(Foldout pagel. 1;'

@,®

(ill
L

b

EC-163
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TROUBLE DIAGNOSES
Diagnostic Procedure 37 (Conl'd)

Harness layout

-n-----\ I
. AIr passage hose connected to

wastegate valve control solenoid valve MEC1718

INSPECTION START

fa 1
OK

CHECK COMPONENTCHECK OVERALL FUNCTION. ~
1) Start engine and warm it up suffi- (Wastegate valve actua-

ciently. tor).
2) Perform diagnostic test mode II (Self- Refer to "TURBOCHAR-

diagnostic results). Make sure that GER" in EM section.
diagnostic trouble code No. 55 is dis- If NG, replace wastegate
played valve actuator

3) Stop engine .
4) Disconnect air passage hose to OK

wastegate valve control solenoid
valve and restarl engine.

5) Make sure that boost pressure exists
under the following conditions
At idle:

Boost pressure should nol exist INSPECTION END
Engine is racing quickly
(Up to aboul 5,000 rpm).

Boost pressure should exist

tNG

(e,

®

EC-164

s



TROUBLE DIAGNOSES

Check air passage hose
for clogging, cracks and
proper connection

Diagnostic Procedure 37 (Cont'd)
®

m I
.-------------~.---------------

OK
~....

MEC172B

Check the following l
• Harness connectors

@ID,@D
(LHD models)

• Harness connectors
~,QD
(LHD models)

• Harness continuity
between EeM and
wastegate valve conlrol
solenoid valve

If NG, repair harness or
connectors.

Check the following
• Harness connectors

@D,@)
(LHD models)

• Harness connectors
~,QD
(RHD models)

• 10A fuse
• Harness continuity

between waste gate
valve conlrol solenoid
valve and fuse

If NG, repair harness or
connectors.

OK

CHECK POWER SUPPLY.
1) Stop engine.
2) Disconnect wastegate valve control

solenoid valve harness connector.
3) Turn ignition switch "ON".
4) Check voltage between terminal ®

and ground.
Voltage; Battery voltage

NG

OK

Ii1
r---~~~-_--L-_~~~--- NG

CHECK OUTPUT SIGNAL CIRCUIT I---
1) Turn ignition switch "OFF".
2) Disconnect ECM harness connector
3) Check harness continuity between

ECM terminal @l and terminal ®
Continuity should exist.

SEF816F

~.
Crack

~i5~~i5
U::C=C=====E==C==M~~ONNECTORJI ~

25

Clogging

D
. '""'" Improper connection

Replace wastegate valvel
control solenoid valve.

I

CHECK COMPONENT
(Wastegate valve control solenoid
valve)
Refer to "Electrical Components
Inspection". (See page EC-205)

r-------~-------~NG

-----..-

MEC174B

OK

Disconnect and reconnect harness con­
neclors in Ihe circuit Then relest.

Trouble is nol fixed. Fl.

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

EC-165

Dr



TROUBLE DIAGNOSES

Diagnostic Procedure 38

VALVE TIMING CONTROL (Not self-diagnostic item)

EC-VTC-01

....-'T'::::L~
4..1J.gp 8

SR

I
SR Q3§Q)

tOJ
SA <ru

I
SR

~
VTC
SOLENOID
VALVE

l4=Jl (F31)

y

I
y

113
VTC

Refer to EL-POWER.

ECM
(ECCS
CONTROL
MODULE)
(IT)

Refer to last page
(Foldout page) .

EC-166

If)

ern
L

SEF642P

=



TROUBLE DIAGNOSES

Harness layout
Diagnostic Procedure 38 (Cont'd)

,
!~

I.--~~-/ / Door RH)::::::=:::'::::
MEC108B

MEF495D

~i5
\"f=(=E=CM~SCONNECTOR II 00

113

r-- INSPECTION START
~._--,--.---~----!

CHECK CONTROL FUNCTION
1) Jack up drive whe~ls.

2) Start engine.
3) Shift gear to any position except the

neutral position (MIT modell.
Shift selector lever to any position
except' 'N" or "P" position (A/T

model).
4) Check voltage between ECM terminal

(ill) and ground under the !ollowing

conditions.
Voltage:

Quickly depress accelerator
pedal, then quickly release it.

Approximately OV
Al Idle

Battery vollage

CHECK VTC SOLENOID
VALVE OPERATION.
1) Stop engine.
2) Connect a suitable

jumper wire between
ECM terminal @
and body ground

3) Start engine and make
sure that improper idle
condition occurs

If it does nol occur, go to
CHECK COMPONENT
(VTC solenoid valve)

loccurs.

INSPECTION END

MEF496D

<.-.---~----- ------_.---~lNG
®

EC-167



TROUBLE DIAGNOSES
Diagnostic Procedure 38 (Cont'd)

®

MEC1758

~i8~~i5
r===E=C=M==:::':n CONNECTORI]@

113

MEC1768

• VALVE riMING S/V CKT.

DOES THE SOLENOID
VALVE MAKE

AN OPERATING SOUND
EVERY 3 SECONDSl

I NEXT II I\JO II YES I
SEF711L

~ • ACTIVE TEST. D
VALVE TIMING SOL OFF

======== MONITOR ========
CAS-RPM (POS) Orpm
AACVALVE 16%

I ON lioN/OFF 1m.
MEC2118

'"

1
CHECK POWER SUPPLY

1) Stop engine

2} Disconnect VTC solenoid valve har­

ness connector.

3) Turn ignition switch "ON"

4) Check voltage between terminal ®
and ground.

Voltage: Battery vollage.

CHECK INPUT SIGNAL CIRCUIT

1) Turn ignition switch "OFF"

2] Disconnect ECM harness connector.

3J Check harness continu ity between

'erminal ® and ECM terminal @
Continuity should exist.

~OK

Disconnect and reconnect harness con­

nectors in the circuit. Then retest

~Trouble is not fixed

Check ECM pin terminals for damage

or the connection of ECM harness con­

nector. Reconnect ECM harness con­

nector and retest.

EC-168

NG
~

NG
r----

Check the following.

• Harness connectors

@ill.®
• 10A fuse
• Harness continuity

between VTC solenoid

valve and fuse

If NG, repair harness or

connectors.

Repair harness or con­

nectors.

Replace VTC solenoid

valve.



TROUBLE DIAGNOSES

Diagnostic Procedure 39

IACV-AAC VALVE (Not self-diag nostie item)

EC-AAC/V-01

Refer to EL-POWER.

S/Y

I
BIY~

$
B/Y <MIQ)

I
B/Y@Q)

$
B/y(B)

I
S/Y

~
lACV-Me
VALVE
(F30)

2

sB

I
58

4
IsC

(b): LHD mode 1s

®: RHO mOde Is
*1- .. (b) B7, ® AU

ECM
(ECCs
CONTROL
MODULE)

em

Refer to last page
(Foldout page) .

',fr

~,

c'

Ci
I

1_'

~;:=;:~~~~:;:::;:::;:;:;~;:;:;:;~~~~Cill

L

EC-169

SEF840P



TROUBLE DIAGNOSES
Diagnostic Procedure 39 (Conl'd)

Harness layout

INSPECTION START

1Does not drop.

®

CHECK OVERALL FUNCTION.

1) Start engine and warm it up suffi­

cienlly

2) Check idle speed.

800 ± 50 rpm (A/T: in uN" position)

If NG, adjusl idle speed

M 3) • Perform "IGN TIMING ADJ"

~ in "WORK SUPPORT" mode

with CONSULT.

~ • Disconnect throttle position

~ sensor harness connector.

4) Make sure that idle speed drops.

m 1 Drops.
~'~ ...L.- -, , _

I I INSPECTION END
~L--- _

SEFl86KA

= = = MONITOR = = =
CAS· RPM (REF) 8(XJrpm
IGN TIMING 15BTDC
iOLE POSITION ON

[

I IGN TIMING ADJ. 0
- - CONDITION SETIING -­

IGNrr FEEDBACK HOLD

EC~170

G



(!]
• AAC VALVE SYSTEM.

LET ENGINE IDLE
THEN

TOUCH START
lAIC SW·L1GHT SW OFF)

~
I NEXT IC5fART I

SEF196L

;: (,.'J

Diagnostic Procedure 39 (Cont'd)
®

r -----,
'-C-H-E-C-K-C~-O-M-P-O-N-E-NT ~RePlace IACV-AAC valve. I

(IACV-AAC valve).

ReIer to "Electrical Components

Inspection" (See page EC-204)

CHECK POWER SUPPLY NG Check the following
1) Stop engine.

f----+
• Harness connectors

2) Disconnect IACV-AAC valve harness (iliD, ®
connector • Harness connectors

3) Check vol1age between terminal (!) @,QD
and ground. • 7.5A fuse
Voltage: Battery voltage • Harness continuity

between IACV-AAC I

OK I
valve and fuse I

If NG, repair harness or
I

connectors.
I

~

CHECK OUTPUT SIGNAL CIRCUIT NG Repair harness or con-

@ 1) Reconnect IACV·AAC valve ~ nectars.

harness conneclor.

2) Perform "AAC VAL VE

I

SYSTEM" or "IACV-AACIV

SYSTEM" in "FUNCTION

TEST" mode with CONSULT

OR

00 21 Perform "AAC VALVE OPEN-

ING TEST" or "IACV-AACIV

OPENING" in "ACTIVE TEST"

mode with CONSULT.

OR

@ 1) Disconnect ECM harness con-

nector.

2) Check harness continuity

between ECM terminal @
and terminal ®.
Continuity should exisl.

=TOK
[

-D-is-co-n-n-e-c~t -and recon-n-eC~!-h-a-r-ne~s-.s-c-o-n-- <:
nectors in lhe circuit. Then retest

,.-- ~-~xed.

Check ECM pin terminals for damage

or the connection of ECM harness con­

nector. Reconnect ECM harness con­

nector and retest

TROUBLE DIAGNOSES

SEF319L

MEF991A

MEF491D

34%AACN OPENING

• ACTIVE TEST. 0

Gru at "15'
[\l]

= = = MONITOR = = =
CAS·RPM jREF) 875rpm
AIR FLOW MTR l00V
ENG TEMP SEN 83°C

iij ~
[Qgj1:::;;:!:===Up:::::::::::;rll==0W=====:=N::;r::llM

~
~DEVT

fCN 11CONNECTOR!'

00 LE

EC-171



TROUBLE DIAGNOSES

Diagnostic Procedure 40

IACV-FICD SOLENOID VALVE (Not self-diagnostic item)

LHD MODELS EC-FICO-01

Refer to EL-POWER.

THERMO
CONTROL
AMPLIFIER
@

2J
Y/S

L To auto Ale
unit or push

Y/S • control unit
(Refer to
HA-A/C.M and
-A/C, A,J

ECM
(ECeS
CONTROL
MODULE)
em

t

B/W

461
AIR
CON

AC
RLY

lbjd1
SIR

m

GIS L/OR

I ·,---------~I
L/OR <HIQ) LlOR

I~J
G/B L/OR~

[~
531 Im IAIR THERMISTORCONDITIONER

RELAY
..."...,!,:-r:------rr-;!,-2...- (@

L/R G/Y R
I I To compressor

• - L/R. (~~~:/C:~ and I
• HA-A/C. A.)

L/R ~ G/Y

$ ----~:o---il$l
L/R :: G/Y R

'~r----li---~-------------------i~1
L/R @ G/Y R

rn
1 IACV- m

FICO TRIPLE-
SOLENOID PRESSURE

II 2 II VALVE ON SWITCH
~ ~ OFF--~ @

8

I
S

I
1-,
""=" -=-
~@

1Zl~
@ PU

I:Ql@
ITI:m w

Refer to last page
(Foldout page) .

~;:;;;~~~~:;:;:::;r.;:;;::;;:;r.;;r.;;;:;;~~CED

L ~
SEF846P

(f'

EC-172

-



TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont'd)

RHO MODELS EC-FICD-02

Refer to EL-POWER.

c .

I .. · .

.'~'. ]

THERMO
CONTROL
AMPLIFIER
~

Y/S

L To auto AIC
unit or push

Y/S + control unit
(Refer to
HA-A/C. M and
-A/C, A.)

ECM
(EGGS
CONTROL
MODULE)
em

t

AIR
CON

B/W

~
AG

RLY

G/Y
~©QD
I~I
G/Y (ffiQ)

I¥I~
'1=4'

GIY \,£.:!./

m

GIS L/OR

I ·.----------
L/·OR<EITID

1$1
GIS L/OR~

[~
5 ~~1 IAIR THERMISTORCONDITIONER

RELAY
~I*"";..---,-----,,-.,!,-2r.'J C£[) 1 j

L/R G/W R

1[Qg]1 <illD L___ I
9F<HIQ)
LlR
1~1(8§Q)

'F4'L/R \£.:!..I ~....:.L..,;~~

I
TRIPLE- R

ON PRESSURE ~
To compressor SWITCH I~l

• + (Refer to - ~ ~ tp\
- L/R HA-A/C. M and OFF - ~ R ~I HA-A/c. A. i

L/R

rn
1 IACV-

FICO
SOLENOID
VALVE

2 @
8

I
t,

q:m ~

i2SJ@
G.ID PU

J::Ql@
~ W

Refer to last page
(Fo Idout page) .

~~r.::;::r.;~~n=;:;:~~~;;:;;:;~~s~~;;:;:;:~~~::;:r:::;;;;::;;::;~~~~(IT)
L

SE~847P

EC-173



TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont'd)

Harness layoul

* MONITOR

CAS-RPM (REFl

* NO FAIL 0
800rpm

INSPECTION STAAT

~NG
r----------'------------, NG

1
0K

_III INSPECTION END

'--------------'

RECORD
MEC1428

MEF634E

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

ciently
2) Check idle speed.
M • Read idle speed in "DATA
~ MONITOR" mode with CON­

SULT.
~ • Check idle speed.
~ 800 ± 50 rpm (A/T: In "N" posi­

lion)
If NG, adjust idle speed.

3) Turn air conditioner switch and
blower fan switch "ON".

4) Recheck idle speed.
800 rpm or more

Check if air conditioner compressor
functions normally.

~OK

®

EC-174

Refer to HA section.
I

7



TROUBLE DIAGNOSES

'---K+ Il:::::>!----....

Diagnostic Procedure 40 (Cont'd)
®

I•

I
CHECK COMPONENT

(IACV-FICD solenoid valve).

I ~efer'o "Electrical Components

~spection". (See page EC·2051

OK

Disconnect and reconnect harness con­

nectors in the circuit Then retest.

Trouble is not fixed

Check ECM pin terminals for damage

or the connection of ECM harness con­

nector. Reconnect ECM harness con­

nector and retest.
L-._ ~ _

EC-175

R,p'''' 'ACV-F1CO ",.- I
noid valve.

wr



TROUBLE DIAGNOSES

Diagnostic Procedure 41

COOLING FAN CONTROL (Not self-diagnostic item)

EC-COOL/F-01

Refer to EL-POWER.

L/OR B/W

Liffi9! lllill !~:------I
LlOR~ L/OR-~~I----1IIIIl

LIOR B/W B/W

1 I 5 COOLING .-"'-'i'-"-_--"'-'i5r--"-11 COOLING
n FAN n FAN
IJ RELAY-l U RELAY-2

...."....,!<-r.-----or-3::!:-r:-'J ®) L,,-J""""""--oT""':3!:-r,-Jj en): ®

ORIL BR/W L/G W/R

L 1......1- L/G ~} Next
-OR/L~ page...--_..

@: RHO models for Europe
®: Except RHO models for Europe

COOLING
FAN
MOTOR

®:ru>
®:~

i
B•t,

(ffi)@L)

(n,

~<ffi>
\l1Y W

EC-176

Refer to last page
(Foldout page) .

SEF850P



TROUBLE DIAGNOSES
Diagnostic Procedure 41 (Cont'd)

EC-COOL/F-02

{
<9- LlG LlG~ L/G~ L/G

~~~~eding (illD:~<8§Q):®
~OR/L-0-OAIL~ OAIL~ORIL-O

R L

R

0-:::0--------..
I

OR/L

3
.-------.!I~~-., TRl PLE-

PRESSURE
SWITCH

(b):~
L..--_~-4-.----l ®: ®

ER

ORIL L/G

.---..!L1f1!..:i"g~1_..!J.;13=.,,-3!J.!.J----. ECM
RF RF (ECCS
RL RH CONTROL

MODULE)
em

B

I
B

I:-,
(D:~ (D: (Ql)
®:~®:~

<D: LHD models
®: RHO models
®: Except RHO models

for' EUr'ope
*1,,·(0 10 ® 26
*2"'CD Ai2 '® Ai

I

~<D:
B

<U§) @: ~
I

Refer to last page
(Fo Idout page) .

~~~~~:;;;::;::;::;::;;:;:;::;::;::;;:;:;r.:;r.;;r.~ em
L

SEF851P

EC-177



TROUBLE DIAGNOSES
Diagnostic Procedure 41 (Confd)

Harness layout

(\,

r;==r:::::::===~ Cooling fan

(I)
~ ID C~H

~
'Intake

manifold
collector~
~UJ\\~,

MEC113B

INSPECTION STAAT

m 1
CHECK OVERALL FUNCTION-I

OK
Go to "CHECK OVERALLf----

1) Turn ignition switch "ON". FUNCTION-I!"' .
2) Make sure that engine coolant tem-

perature is low.
3) Start eng i ne
4) Make sure thal cooling fan is not

operating

~NG

MEC 1788

EC-178



\
Check cooling fan IO~W -l ~TI
speed control cirCUlI

rGO to

00' RHO models for
Europe

@: Excepl RHD models
lor Europe

Check the following
• Harnoss connectors

@D.@
(LHD models)

• Harness connectors
@D.@)
(LHD models)

• Harness continuity
between cooling fan
relay-1 and triple-pres­
sure switch

• Harness continuity
between triple-pressure
swifch and body
ground.

If NG, repair harness or
connectors

C,,',"r

,,[ INSP~~O J r~ ,L

NG
f--

NG

]

OK

CHECK COOLING FAN LOW SPEED
a PERAT:.:Io=-cN""'---n-,r--__
[WITh'air conditioner I

1} Start engine,
21 Set temperature lever at fu II cold

position,
3) Turn air condilioner switch "ON"
4) Turn blower lan switch "ON"
5) Run engme at idle for a few minutes

with air conditioner operating.
6) Make sure that cooling fan operates

at low speed

CHECK OVERALL FUNCTION-II.

Diagnostic Procedure 41 (Cont'd)
®

~

Go to "CHECK OUTPUTSI~I
CIRCUIT" in~EDQ.R~

CHECK HARNESS CONTINUITY
BETWEEN COOLING FAN RELAY-1 AND
GROUND
1) Slop engine,
2) Disconnect cooling fan relay-1,
3} Disconnect triple-pressure SWitch

harness connector_
4) Check harness continuity between

terminal @ and terminal (C), termi-
I ~~I liD and body ground,
~onllnultYshould exlsl.

~- --~[
CHECK COMPONENT
(Triple-pressure switch),
Refer to "HA section',

OK

TROUBLE DIAGNOSES

~---~------

MEC180B

Without air conditionerACooling fan

~
~ ID CY~~H

[!] With air conditioner

EC-179

tr



TROUBLE DIAGNOSES

L- ~ . _

~-_._..

NG Check cooling fan high

,.---+ speed control circuit.

(Go to

~OCED~BJ )

Diagnostic Procedure 41 (Cont'd)
(B)

1
CHECK COOLING FAN HIGH SPEED
OPERATION.

1) Turn both air condilioner switch and

blower fan switch "OFF".

2) Stop engine.

3) Connect 400 f! resistor between ter­

minals ® and (J) on harness con­

nector ®_ (Refer to 'Diagnostic
Procedure 25")

4) Restart engine and make sure thai

cooling fan operates at high speed

MEC181 B

C INSPECTION END

EC-180



TROUBLE DIAGNOSES
Diagnostic Procedure 41 (Cont'd)

MEC1828

RHO models for Europe

~i5~ ~~6
@) ~

Lr~ ~I
[ill

C PROCEDURE A I
I

INSPECTION START ~
'---~~~~- ._~~-~

~_~I__
CHECK POWER SUPPLY ~
1) Stop engine.

2) Disconnect cooling fan relay-1.

3) Turn ignition switch "ON"

4) Check voltage between terminals

CD, @ and ground.

Voltage: Baltery voltage

OK

Check the following.

• Harness connectors
@,CillD

• 7.5A fuse

• 30A fusible link

• Harness continuity
between cooling fan

relay-1 and fuse

• Harness continuity
between cooling tan

relay-1 and fusible link

If NG, repair harness or

connectors.

Except RHO models for Europe

~io~ ~i5
@ ~LeJl ~'I

[ill

MEC183B

Ii
CHECK GROUND CIRCUIT.

1) Turn ignilion switch "OFF'.

2) Disconnect cooling tan motor har­

ness connector.

3) Check harness continuity between

terminal @ and terminal ®, termi­

nal @ and body ground.

Continuity should exlsl.

OK

NG
r--- Repair harne~~

nectors. ~

~
'---+L"~...t---'

MEC184B

CHECK OUTPUT SIGNAL CIRCUIT

1) Disconnect ECM harness connector.

2) Check harness continuity between

ECM terminal ® and terminal @.
ContinuUy should exlsl.

L--------

1

----------

OK

NG
f---+-

Check the fOIlOW~
• Harness connectors I
@ill,@

• Harness connectors
@),@

• Harness continuity
between ECM and cool­

ing fan ;elay-1

If NG, repair harness or

connectors.

CHECK COMPONENT

(Cooling fan relay-1).

Refer to "Electrical Components

Inspection". (See page EC-206)

EC-181

NG Replace cooling fan

relay

n,



TROUBLE DIAGNOSES

D

• RADIATOR FAN CIRCUIT.

DOES
RADIATOR FAN

ROTATE AND STOP
EVERY 3 SECONDS)

! NEXT II NO II YES I
MEF534E

• ACTIVE TEST • 0
RADIATOR FAN OFF

=-==== MONITOR ===-=-==

ENG TEMP SEN 88°C

HI
SEF828K

MEC1858

Diagnostic Procedure 41 (Cont'd)

©

III 1
CHECK COMPONENT NG

Replace cool ing tan l(Cooling tan motor) f------+ motor

@ 1) Reconnect cooling fan relay-1,
cooling fan molor harness
connector and ECM harness
connector

2) Turn ignition switch "ON".
3) Perform "RADIATOR FAN

CIRCUIT" or "COOLING FAN
CIRCUIT in "FUNCTION
TEST" mode with CONSULT.

OR
3) Perform "RADIATOR FAN

TEST" or "COOLING FAN" in
"ACTIVE TEST" mode with
CONSULT.

OR

@ Refer to "Electrical Components
Inspection" (See page EC-206)

~OK

Disconnect and reconnect harness con-
nectors in the circuil Then retest.

~Trouble is not fixed.

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

PROCEDURE B

INSPECTION START

II
CHECK POWER SUPPLY NG Check the following

1) Stop engine. ~ • Harness continuity

2) Disconnect cooling tan relay-2. between cooling fan

3} Turn ignition switch "ON". relay-2 and harness

4} Check \loltage between terminals connector @ED
@, ® and ground. • Harness continuity

Vollage: Battery voltage between cooling tan

OK
relay-2 and fusible link

If NG. repair harness or

connectors.

,e,

®

EC-182



=c-,C

Diagnostic Procedure 41 (Cont'd)
®

OK

Disconnect and reconnect harness con­
nectors in the circuil. Then retesl

11 1
CHI:CK GROUND CIRCUIT.

NG
f---- Repair harness or con-

1) Turn ign ition switch "OFF" nectors.
2) Disconnect cooling lan motor har~

ness connector.
3) Check harness continuity between

terminal @ and terminal @, termi-
nal @ and body ground.
Continuity should exist.

OK
13

NG
CHECK OUTPUT SIGNAL CIRCUIT r----- Chp.ck the following.
1) Disconnect ECM harness connector. • Harness connectors
2) Check harness continuity between (illD,@

ECM terminal @ and terminal (1). • Harness connectors
Conllnully should exist. @Q),@

• Harness continuity
OK between ECM and cool-

ing fan relay-2
If NG, repair harness or
connectors,

,--- NG
CHECK COMPONENT f-- Replace cooling fan
(Cooling fan relay-2). relay.
Refer to "Electrical Components
Inspection". (See page EC-206 )

OK
II

CHECK COMPONENT
NG

Replace cool ing fan

I
r-----

(Cooling fan motor). motor.
(~ 1) Reconnect cooling fan relay·2,

• cooling fan motor harness
connector and ECM harness
connector.

2) Disconnect 400 n resistor
from harness connector @.

3) Turn ignition switch' 'ON'
4) Perform "RADIATOR FAN

CIRCUIT" or "COOLING FAN
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT .

OR
4) Perform "RADIATOR FAN

TEST" or "COOLING FAN" in
"ACTIVE TEST" mode with
CONSULT

OR

@ ReIer to "Electrical Components
Inspection", (See page EC-206)

,,---

TROUBLE DIAGNOSES

MEF534E

o
OFF

• ACTIVE TEST.

NEXT II NO I! YES!

MECI8~B

• RADIATOR FAN CIRCUIT.

DOES
RADIATOR FA/'.;

ROTATE AND STOP
EVERY J SECONDS ~

RADIATOR FAN

======== MONITOR ========
ENG TEMP SEN 83°C

~io~~i5
"]1=E=C=M==:g CONNECTOR I] A

33 9IriJ

II

II

_I ~ ~~ M_E_C1_B_6B_

IB

"=-~ ~-
I CHIJI LOW l~
~ ""-"'EC1BBB

r------~-----

I'J ~i5 UZJ ~i8
~ •

Trouble is not ti xed.

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

EC-183



TROUBLE DIAGNOSES

Diagnostic Procedure 42

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

EC-PST/SW-01

ECM
(ECCS
CONTROL
MODULE)

PWST em
34

PU/W
I
0 R

{>
PU/W
$(8)
21 ~

PU/W
~<fITID
~~

PU/w

t
0 A

I
PU/W

IFDJ
POWER STEERING

ON
OIL PRESSURE
SWITCH

OFF- -- <D: lE1ID

~
®;~

B

I
B

I• 1.I- (0: lHO models

<D:ffi <D:@ @: RHO models

@: (Q7) ®:~

@ (0: UID,®:~
W

Refer to last page
(Foldout pagel.

EC-184

SEF849P



TROUBLE DIAGNOSES
Diagnostic Procedure 42 (Cont'd)

Harness layout

Lt



TROUBLE DIAGNOSES

PW/ST SIGNAL OFF

SEF217K

-

Trouble is not fixed.

Diagnostic Procedure 42 (Cont'd)

EC-186

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

CHECK CONTROL FUNCTION ~ INSPECTION END
1) Start engine and warm it up suffi-

ciently.® 2) Perform "PW/ST SIGNAL
• CIRCUIT" in "FUNCTION

TEST" mode with CONSULT.
OR

@ 2) Check "PW/ST SIGNAL" in
"DATA MONITOR" mode with
CONSULT.

Steering Is neutral position: OFF
Steering Is turned: ON

OR

@ 2) Check voltage between ECM
terminal @ and ground.

Voltage:
When steering wheel Is
turned quickly

Approximately OV
Except above

4 - 5V

NGm
CHECK GROUND CIRCUIT

NG
Repair harness or con-~

1) Stop engine. nectors.
2) Disconnect power steering oil pres-

sure switch harness connector.
3) Check harness continuity between

terminal ® and body ground
Conllnulty should exist.

OK
[!]

CHECK INPUT SIGNAL CIRCUIT
NG

Check the following.
1) Disconnect ECM harness connector.

~
• Harness connectors

2) Check harness continuity between ®.~
ECM terminal @ and terminal @. (LHD models)
Continuity Should exist. • Harness connectors

@,@1)
OK (LHD models)

• Harness continuity
between ECM and
power steering oil
pressure switch

If NG, repair harness or
connectors

NG
Replace powerst~CHECK COMPONENT ~

(Power steering oil pressure switch) oil pressure switch. I,

Refer to "Electrical Components
Inspection". (See page EC-206)

'--~

[
INSPECTION START~

.~-[-----~
m

___~~K _

rDisconnect and reconnect harness~
I nectors in the circuit Then retesl.

MEF47SD

lP~1--'
_____~_MEF476DII

LOCKED POSITION
THEN

TOUCH START

SEF200L

RECORD

NEXT -=11-------'s:::....:T...:..-A.:..ccR;...;...T_

SEF831K

t:r MONITOR t:r NO FAIL 0

mII~coNNEcroRI1· ~ i5
34

r-~ ~Qi8'
CF{j[CONNECTORI]

34

rF-m
• PWfST SIGNAL CIRCUIT.

HOLD STEERING WHEI::cL
IN A FULL



TROUBLE DIAGNOSES

ECM
(ECCS
CONTROL
MODULE)
CillNEUT

Diagnostic Procedure 43

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

EC-PNP/SW-01

_~",_ c.::

RIG C£D

$
RIG ~

I
RIG

rrf3ll
I AITPARK NEUTRAL CONTROL

POSITION UNIT
SIGNAL @:®OTHER --

t 44

*1

~ ~-:]A=-""'------"
<I>~
GIOA
~cm
l~1 <M§Q)
GIOA
~~
1~lltW
GIOR
IlfJJ~
'=r @D
GIOA
I

GIOA

~~I~~~I---~ NEUTAAL
POSITION
SWITCH
(fW): aD

@:

@:

®: AIT models
<ID: MIT models

*1- _. @ RIG
® G/OA

Refer to last page
(Foldout page) -J ;

@Q).OO)

I.M§ID,~ ~l

~:::;:::::;:::::;::::::::;:::::;::::::;=;:::;::::;::;:::;::::::;:::::::;:::::;::::;;:::;::;;~;;;l C£D
L

SEF843P

EC-187



TROUBLE DIAGNOSES
Diagnostic Procedure 43 (Cont'd)

Harness layout

j

(,
/o~)f~MEC1D8B

,---~------~--~~.---.

LHO models
Drivers dash lowe"

EC-188



\.:~," I

L

::,,~.

'co

Check the following I
;',':

• Harness connectors

<illD.@
• Harness continuity

between neutral posi­

tion switch and body

ground
If NG, repClir harnesS or

conner.lors

NG

~----

1

Turn ignition switch "OFF".

CHECK GROUND CIRCUIT

1) Disconnect neutral position switch

harness connector.

2) Check harness continuity between

terminal (Ii) and body ground

L
Conlinuity should ell:ist.

~--~r~--'~

i--~1Disconned ECM harness con-

nector

. T·-----

NG

CHECK OVERALL FUNCTION.

~ 1) Turn ignition switch "ON"

~I!j 2} Per10rm "NEUTRAL SW

CIRCUIT" or "NEUTRAL POSI

SW CKT" in 'FUNCTION

TEST" mode with CONSULT
I-----_~ -_ OR -----

,T 2) Check "NEUTRAL SW" or

~I "NEUT POSI SW" signal in

"OATA MONITOR" mode with

CONSULT.

Neulral position: ON

Excepl above: OFF

f----~----OR ----.---~

1) Set shill lever to the neutral

position
2) Disconnect FCM harness con-

nector

3) Check harness continuity

between ECM terminal @

and body ground

Conlinulty should exist.

Diagnostic Procedure 43 (Cont'd)

~eutral'position switch ~

L _~PEcnON STA~ __J

TROUBLE DIAGNOSES

SEF206L I

DISCONNEt T

B>~ONNECTORII ~ E:D

SEl=3B4J

4.
ECI1

RECORD]------

MEC1B9B .
. --------1

00
L-__~--------~~-MEF47901

m
\~

m • NEUTRA.L SW CIRCUIT.

SHIFT

OUT OF NIP RANGE

THEN

TOUCH START

L~[ START ]

m
"MONITOR "NO FAIL 0
START SIGNAL OFF

IDLE POSITION ON
AIR COND SIG OFF

NEUTRAL SW ON

-
EC-189



TROUBLE DIAGNOSES
Diagnostic Procedure 43 (Cont'd)

®

r- ~e IS not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con­

nector. Reconnect ECM harness cOn­

nector and retest.

CHECK INPUT SIGNAL CIRCUIT NG Check the followi ng

1) Check harness continuity between r--- • Harness connectors
ECM terminal @ and terminal Ca; Cill,@)
Continuity should exisl. • Harness connectors

OK
@,@ill

• Harness conneclors
@D,@!)

• Harness continuity
between ECM and neu-

tral position switch

It NG. repair harness or

connectors.

CHECK COMPONENT NG Replace neutral position

(Neutral position switch)
,---

switch

Refer to "ON-VEHICLE SERVICE" in MT

seclion.

OK

IDisconnecl and reconnect harness con-

I nectors in the circuit. Then retest

MEC190B

~i8~~181~
[CE~NECTORII

44



TROUBLE DIAGNOSES

l!J I • NEUTRAL SW CIRCUIT.

SHIFT

Diagnostic Procedure 43 (Cont'd)
IAlT CONTROL UNIT (PARK/NEUTRAL

POSITION SIGNAL) CIRCUIT

ECM:RCONNECTOR II
~ lX.MECT 44

~'~ ~£J
MEC191B

C~I

INSPECTION START

l. ,~,

C'..

­
I

Check the fol/owing.
• Harness connectors
@,@)

• Harness continuity
between ECM and AIT
control unit

If NG, repair harness or
connectors.

~SPECTIONENDCHECK OVERALL FUNCTION. 0

1) Turn ignition swilch "ON".
f---

® 2) Perform "NEUTRAL SW
CIRCUIT" or "NEUTRAL POSI
SW CKT" in "FUNCTION TEST"
mode with CONSULT

OR

® 2) Check "NEUTRAL SW" or
"NEUT POS/ SW" signal in
"DATA MONITOR" mode with
CONSULT.
uN" or Upll: ON

Except above: OFF

OR

@ 2) Check voltage between ECM
terminal ® and ground under
the lo/Iowing conditions.
Voltage:

"NIJ or UP,1

Approximately OV
Except above

Approximately 5V

~

II _~_NG__~__--,
,='----~ NG

CHECK INPUT SIGNAL CIRCUIT _
1) Turn ignition switch "OFF"
2) Disconnect ECM harness connector.
3) Disconnect AfT control unit harness

connector.
4) Check harness continuity between

ECM terminal @ and terminal @.
Continutly should exist.

SEF384J
I

SEF206L

RECORD

<.z MONITOR <.z NO FAIL 0
START SIGNAL OFF
IDLE POSITION ON
AIR eOND SIG OFF
NEUTRAL sw ON

OUT OF I\J/P-RA.NG~ J
THEN

TOUCH START

STARt=]

Il

MEF242F

OK

CHECK INHIBITOR SWITCH FUNCTION.
Make sure that inhibitor switch func­
tions properly. (Refer 10 AT section).

.--- - ~_O_K _

Disconnect and reconnect harnessc~
nectors in the circuit. Then retest. _~

Trouble is not lixed.

NG .--------------1
Check inhibitor SWit~h
and circuit
(Refer to AT section,]

: I

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

Fl

EC-191

re



TROUBLE DIAGNOSES

Diagnostic Procedure 44

REAR WINDOW DEFOGGER SWITCH (Not self-diagnostic item)
EC-DEF/S-01

Refer to EL-POWER.
7.5A

1261

IBATiRY I

~A·~15A
LiJ []]] LtJ [ill

G BIR slY

I I I
G B/R B/Y

l!lLiJj1 ~ ~~~----~~~----~~"IREAR WINDOW

~ ~ ~~~)GGER RELAY

~ 7
L/Y L/R L/A

1--1 1---- L!Y • To EL-DEF

i-X--I
LlR <EID L/R LlR <M§Q)

~--~:--~$I 1$1
L/R (ill) L/R L/R CH)

I !' II L/R + To EL-DEF

IGNITION SWITCH
ON or START

A

CD: AIT mode 1s
©: LHD models
®: RHO models

*1· .. (1) P2, ® M12

L/R

5Jf
LOAD ECM

(ECCS
CONTROL
MODULE)
(IT)

W2
5 7
3 6

CHID
SR

Refer to last page
(Fa Idout page) .

6~~~~:r;::r:;~~;:;:;;::;~~~~~;;;;~~;;;:;::;:~~;:;;:;~~;;;;-]<ID

L

SEF849P

EC-192



Harness layout

TROUBLE DIAGNOSES
Diagnostic Procedure 44 (Cont'd)

EC-193

}'J:o) !

?~\
I,
k.
I,
~
!
(

ii

~~}~:
I

:1



TROUBLE DIAGNOSES
Diagnostic Procedure 44 (Cont'd)

NG

INSPECTION END

Check rear window

defogger circuit. (Refer to

EL section)

Check the following

• Harness connectors

(]ill, ®
• Harness continuity

between ECM and rear

window defogger relay

!f NG, repair harness or

connectors

NG--
OK

Voltage:

Rear window defogger

swilch "ON"

Battery voltage

Rear window defogger

swilch "OFF"

Approllimalely OV

INSPECTION START -I
'----------------.---~

CHECK OVERALL FUNCTION

1) Turn ignition switch "ON".

rF.f\ 2) Check "LOAD SIGNAL" In

\.J!J "DATA MONITOR" mode with

CONSULT.

Rear window defogger switch

"ON": ON

Rear window defogger switch

"OFF": OFF

r---~--- OR --------1

2) Check voltage between ECM

terminal i@ and ground

under the following condi­

tions.

,- --L.. _

Check if rear window defogger func- ~
lions normally.

m
I~~~CK INPUT SIGNAL CIRCUIT

1) Turn ignition switch "OFF".

2) Disconnect ECM harness connector.

3) Disconnect rear window defogger

relay.

4) Check harness continuity between

ECM terminal ® and terminal ®.
Continuity should exist.

MEC1928

MEC193B

m -(( MONITOR * NO FAlL 0
LOAD SIGNAL OFF

I RECORD I
MEC212B

OK

Disconnect and reconnect harness con­

nectors in the circui1. Then retest

Trouble is not fixed.

Check ECM pin terminals for damage

or the connection of ECM harness con­

nector Reconnect ECM harness con­

nector and retest.

EC-194

[I'



TROUBLE DIAGNOSES

Diagnostic Procedure 45

MALFUNCTION INDICATOR LAMP & DATA LINK CONNECTOR FOR CONSULT (Not
self-diagnostic item)

EC-MIL-01

"

l '
LHD models
RHO models

(0:
@:

G

Refer to EL-POWER.

COMBINATION
METER
(MALFUNCTION
INDICATOR
LAMP)
@

~~7.5A
LtJ'~ ~1261

G G

I l...---,
G

OR

3 I
LED-R SCI

RX
(In)

G G/R

12-2114-71
SCI CHECK
TX

(Out)

G/W

311
SCI
elK

ECM
(ECCS
CONTROL
MODULE)
(IT)

,---------------------------1
I I

I WREJ fhTTl;rTrf1 @) :
I 21 ~ I
I I
I W W I
~ J

~CBID
~GY

Refer to last page
(Foldout page) .

rr.::;:;;:;:;;:;;;:;:;;;:;.~r:;:;::;:~;:::;:;;:;:;;;:~~;rr=;s;;:;;;;:;;~;;;:~~~;::;:;:;~~~ em
L

SEF852P

EC-195



TROUBLE DIAGNOSES

Electrical Components Inspection

ECM INPUT/OUTPUT SIGNAL INSPECTION
1. ECM is located at passenger's dash side. For this

inspection, remove the passenger's dash side cover.

2. Remove ECM harness protector.

MEF50SD

L~=1
Thin wire Tester probeJ

SEF3671

tv

3. Perform all voltage measurements with the connectors
connected.
Extend tester probe as shown to perform tests easily.

ECM HARNESS CONNECTOR TERMINAL lAYOUT

MEC196B

EC-196



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

'Data are reference values.

TER~

MINAL ITEM CONDITION 'DATA

NO.
.~~- .-- ----- --"... .~~- ~ ~

-~ ---'-~'. -
IEngine is ru~ BATTERY VOLTAGE

Cooling fan L Cooling Ian is not operating (11 ~ 14Vl
19

(Low speed) ~gine is running I
L Approximately OV

Cooling fan is operating
-

!Engin€ is running. I23 Knock sensor 20 - 30V
-

IEngine is running. I BATTERY VOL TAGE

L Idle speed (11 - 14Vj

25
Wastegate valve conlrol solenoid

!Engine is running. Ivalve

L Engine is racing up to 5,000 Approximafely 5V

rpm.

IEngine is running.] (Warm-up condl~

LIdle speed

tion) 08·1.5V

27 Mass air flow sensor
IEngine is running.j (Warm-lip condi-l tion) 14 - 2.0V

Engine speed is 3,000 rpm

0- 50V

28 Engine coolant temperature sensor ~ngine is running.! Output voltage varies with engine

coolant temperature

IEngine is running. I

29 Heated oxygen sensor L Aller warming up sufficiently o ~ 0.3V ..... 06 - 0 9V

and engine speed is 2,000 rpm.

[Engine is running. I
t Cooling fan is not operatirg.

BATTERY VOL TAGE

Cooling fan is operating at low (11 - 14Vj

33 Cool ing fan (High speed) speed.

!Engine is run~ingJ

L Cool ing Ian is operating al high Approximately OV

speed.
--

[Engine is running.1
4.0 - S.OVL Steering. wheel stays straight

34 Power steering 011 pressure switch
Li:'ngine is running. I

Approximately OVL Steering wheel is turned
- -

~ine is running.\
Approximately 2VL Idle speed

35 Boos! pressure sensor !Engine is running.\

L Engine is racing up to 4,000 Approximately 2.2V

rpm

EC-198
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

·Data aro roforerlce values

TER-

MINAL ITEM CONDITION 'DATA
NO.

0.35 - 4.0V

38 Throttle position sensor !Ignition SWitch "ON" I Output voltage varies with throttle
valve opening angle.

Camshaft position sensor
l!':ngine is ru~ 03 - 06V

41 L Output voltage slightly varies with
51 (Reference signal) Do not run engine at high speed

under no-load. engine speed.

42 Camshalt position sensor
IEngine is running. I 2.0 - 3.0V

52 (Position signal) L Do not run engine at high speed Output voltage slightly varies with

under no-load. engine speed.

~nition switch "ON" I OV

43 Start signal BATTERY VOLTAGE
!'gnition switch "START" I

(11 - 14Vj

!Ignition switch "ON" It Ge" p,,;tioo ;, "Ne"'ea'
Neutral positio'1 switch (MIT mod- posilion" (MIT models). OV

44 sis) Gear position is "N" or "P"

AfT control unit (AfT models) (A/T models)

pgnition switch "ON" I
4.0 - 50V

L Except the above conditions

BATTERY VOLTAGE
45 Ignition switch !Ignition switchyNj

(11 . 14V)

IEngine is running. I BATTERY VOLTAGE

L Air conditioner switch is "OFF". (11 . 14V)

46 Air conditioner swilch ~ne is running. I

L Both air conditioner switch and Approximately OV

blower fan switch are "ON".
-

48 Power source for sensors ~n switch "ON"I Approximately 5.DV

49 BATTERY VOLTAGF

59
Power source for EeM :llgnition switch "ON"]

(11 - 14V)

Ilgnition switch "ON" I
BATTERY VOLTAGE

L Rear window defogger switch is (11 - 14Vj
"ON"

54 Load signal
~gnition SWItch "ON" I

L Rear window defogger switch is ApproXimately OV

"OFF".

BATTERY VOLTAGE
58 Power supply (Back-up) pgnilion switch "OFF"I

(11 - 14Vj

EC-199
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

'Dala are reference values

TER-

MINAL ITEM CONDITION 'DATA

NO.

101

103 BATTERY VOL rAGE

110
Injeclors [Er19ine is running. I

(11 - 14V)
112

IEngine is running. I(Warm-up cond i-

LIdle speed

tion) Approximately OV

EGR & canister conlrol solenoid
102

valve [Engine is running. I (Warm-up condi-L lion)
BATTERY VOLTAGE

(11 - 14V)
Engioe speed is 2,000 rpm

IEngine is running I (Jack-up condi-
BATTERY VOLTAGE

LIdle speed

lioo)
(11 • 14V)

113 VTC solenoid valve IEngine is running I (Jack-up condi·L lion)
Approximately OV

Engine is racing up to 2,000

rpm.

IEngine is runninQ.]

L Engine speed is belween idle Approximately OV

and 4,000 rpm.
115 Healed oxygen sensor heater

[f£ngine is running. I

8ATTERY VOLTAGEL Engine speed is above 4,000 (11 - 14V)
rpm.

'"

EC-200
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TROUBLE DIAGNOSES

Voltage flucluates between 5V and O. W
SEF015Q

Electrical Components Inspection (Cont'd)
CAMSHAFT POSITION SENSOR
1. Remove camshaft position sensor from engine. (Camshaft

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 CD, ® and ground.

__ ~~er_rn_in_~a,,--I__-.+ Volta~ _
(1) (180" s.ignal)

@ (1' signal)

If NG, replace camshaft position sensor_
After this inspection, diagnostic trouble code No. 11 might be
displayed though the camshaft position sensor Is functioning
properly. In this case erase the slored memory.

MASS AIR FLOW SENSOR
1. Fold back mass air flow sensor harness connector rubber

as shown in the figure if the harness connector is con- 1
nected.

2. Turn ignition switch "ON".
3. Start engine and warm it up sufficiently.
4. Check voltage between terminal CD and ground.

Idle speed

3,000 rpm

Conditions Voltage V

OB - 1.5

1.4 - 2_0

5. If NG, remove mass air flow sensor from air duct. Check
hot film for damage or dust.

ENGINE COOLANT TEMPERATURE SENSOR
1. Disconnect engine coolant temperature sensor harness r~i~\,

connector.
2. Check resistance as shown in the figure.

Temperature 'c ('F)

20 (68)

50 (122)

80 (176)

Resistance kO

2.1-2.9

0.68 - 1.00

030 - 0.33

-
SEF536L- ~ ~__~______.J

If NG, replace engine coolant temperature sensor.

EC-201



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance between terminals CD and ®.

Resistance: Approximately 1Q
If NG, replace ignition coil.

SEF016a

In lhe trunk room

POWER TRANSISTOR
1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals with

analog tester as shown in the figure.

Terminal combina- Tester Tester

tion polarity
Continuity

polarity
Continuity

e e e e G) e
No Yes

1 2 3 4 e EB

e e e e G) 8
YesYes

a b c d 8 EB
1 2 3 4 EB 8

Yes No
a b c d 8 EB

If NG, replace power transistor.

FUEL PUMP

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

Resistance: Approximately 0.2 • 5.00
If NG, replace fuel pump.

SEF017Q

~
OISCONIIf£CT

E8

l 00

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicle.
2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals ® and @ while rotat­

ing rear wheel by hand.
Continuity should come and go.

If NG replace vehicle speed sensor.

SEF754H

EC-202



TROUBLE DIAGNOSES

EC381A

------­MEF716D I
I

",=1
.-l"

=C'
r

To: h
I .

EGA VALVE

Apply vacuum to EGR vacuum port with a hand vacuum pump. III
EGR valve spring should lift.
If NG, replace EGR valve.

I

EGRC·BPT VALVE
Plug one of two ports of EGRC-BPT valve.
Apply a pressure above 0,490 kPa (4.90 mbar, 50 mmH20, 1.97
inH20) to check for leakage. If a leak is noted, replace valve.

HEATED OXYGEN SENSOR HEATER
Check resistance between terminals @ and @.

Resistance: 3 " 1,0000
If NG, replace heated oxygen sensor.

Electrical Components Inspection (Cont'd)
EGR AND CANISTER CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between i!l and ® between ® and @

12V direct current sup-

ply between terminals Yes No
<IJ and @--_..

No supply No YesSEF931M

SEF6251

THROTTLE POSITION SWITCH (A/T model only)
Refer to "TROUBLE DIAGNOSES" in AT section.

EC-203



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
THROTTLE POSITION SENSOR
1. Disconnect th rottle position sensor harness connector.
2. Make sure that resistance between terminals ® and @

changes when opening throttle valve manually.

SEF019Q

Accelerator pedal condition

Completely released

Partially released

Completely depressed

Resistance kn
Approximately 0.7

07 • 5

Approximately 5

If NG. replace throttle position sensor.

Adjustment of throttle posilion sensor (idle position)
If throttle position sensor is replaced or removed, it is neces­
sary to install it in the proper position, by following the proce­
dure as shown below:
1. Install throttle position sensor body in throttle body. Do not

tighten bolts. Leave bolts loose.
2. Connect throttle position sensor harness connector.
3. Start engine and warm it up sufficiently.

• THROTILE SEN ADJ •
•*. AOJ MONITOR *••

THROTILE SEN O.45V

======== MONITOR ========
CAS·RPM (REF) Orpm
IDLE POSITION ON

MEC157B

Perform "THROTTLE SEN ADJ" or ''THRTL POS SEN
ADJ" in "WORK SUPPORT" mode
Measure output voltage of throttle position sensor
using voltmeter.

AIT models

r:J__ ~
~ront/
---.L +-

SEF0030

SEFJ521

5. Adjust by rotating throttle position sensor body so that
output voltage is 0.35 to 0.65V.

6. Tighten mounting bolts.
7. Disconnect th rottle position sensor harness connector for

a few seconds and then reconnect it.

IACV·AAC VALVE

• Check IACV-AAC valve resistance.
Resistance:

Approximately 10n
• Check plunger for seizing or sticking.
• Check for broken spring.

c



TROUBLE DIAGNOSES

~ OIstO'"H'~

~. Intake m~ilo'd ~ IV
I collector ~~ ....

~-~-~._-~ C<ill?)

~I'::I ."> TI . ~~a~ill IACV·FICD T \.'"
J . solenoId valve J \j J "--- rn'

- harness connector:::----. ~
- -~

-~ ---,-~

l.---=:I.. -=--r:::=::----. 1J:<'

Electrical Components Inspection (Cont'd)
IACV-FICD SOLENOID VALVE
Disconnect IACV-FICO solenoid valve harness connector.
• Check for clicking sound when applying 12V direct current

to terminals.
• Check plunger for seizing or sticking.
• Check for broken spring

~I

SEF0202Q

KNOCK SENSOR

1. Disconnect knock sensor sub-harness connector. ~

2. Check continuity between terminal ® and ground.
Continuity should exist.
• It is necessary 10 use an ohmmeter which can measure

more than 10 MO.
CAUTION:
Discard any knock sensor which has been dropped or has
undergone shocks; use a new one.

INJECTOR
1. Disconnect inj ector harness connector.
2. Check resistance between terminals as shown in the fig-'I

ure.
Resistance: 10 - 1M2

If NG, replace injector.

SEF855J

VALVE TIMING CONTROL (VTC) SOLENOID VALVE
Check valve timing control solenoid valve for normal opera­
tion by supplying it with battery voltage between terminals ®
and @.
If NG, replace solenoid valve

SEF0210

WASTEGATE VALVE CONTROL SOLENOID VALVE
Check air passage continuity.

SEF022Q

ConditIon

12V direct current supply between terminals ®
and (Ii)

No supply

If NG, replace solenoid valve

EC-205

Air passage continuity

between ® and ® ft

Yes

No



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)
BOOST PRESSURE SENSOR
Check resistance between terminals.

Resistance:
® and ® Approximately 1.1 kQ
® and ® Approximately 0.5 kf.!:
® and @ Approximately 0.3 kQ

(
a·b )Measure b-c

between: a-c

SEF0230

POWER STEERING OIL PRESSURE SWITCH
1. Disconnect power steering oil pressure switch harness

connector.
2. Check continuity between terminals.

Conditions Continuity

Steering wheel is being turned Yes

Steering wheel is not being lurned No

SEF0240 I
COOLING FAN MOTOR
1. Disconnect cooling fan motor harness connector.
2. Supply cooling fan motor terminals with battery voltage

and check operation.

Terminal
Fan speed

(jj e
Low ® @
High Ia),@ @,@

Cooling fan motor should operate.
If NG, replace cooling fan motor.

ECCS RELAY, FUEL PUMP RELAY, IGNITION COIL
RELAY AND COOLING FAN RELAY 1-2
Check continuity between terminals @ and @.

Yes

ContinuityConditions

12V direct current supply between

terminals G) and @

SEF422N

~io

~l }Cooling fan motor
a harness connector
c d

If NG, replace recirculation valve
Do not disassemble and adjust recirculation valve.

RECIRCULATION VALVE

Check air passage continuity between ® and ®.

No current supply

Condition

A vacuum of above -27.3 to -34.0 kPa (-273 to

-340 mbar, -205 to -255 mmHg, -B07 to -1004

inHg) is applied to vacuum port

No vacuum applied

No

Continuity

Yes

No

EC-206



TROUBLE DIAGNOSES

~~--------'--'------'~~-~------'

CCJ 20 - 2.9 N.m I"',r 1/
I

(0.204 - 0.296 kg-m, " ~

, ... 2.14 "-~~;/~/

CJl~· lr~a-ring ~ I;
Thermo·elemenl ~

SEF025Q

Fast Idle Cam (FIC) Inspection and Adjustment
REMOVAL AND INSTALLATION
• Do not extract thermo-element by pulling center rod.
• Always replace C-ring with a new one.
• Lubricate C-ring with a smear 01 engine oil.
• After installation, check for water leakage.

l'
I , )~-:'

Adjusting

scre'SEf026Q

c:) front

ADJUSTMENT
1. Start engine. Warm the engine coolant up to 8GoC (176°F)

and keep it there for 10 minutes. ~1))
2. Loosen adjusting screw and align mark A (short line) on FI

cam with roller center.
Tighten lock nut to the specification. F!~\

3 Cool down the engine coolant to 25°C (7rF) and keep it

there for 5 minutes
4. Check that mark B (long line) on FI cam aligns with roller

center

INSPECTION -
1. Start engine. Warm the engine coolant up to 80°C (176°F)~

and keep it there for 10 minutes.
2. Check that mark A (short line) on FI cam aligns with roller ,=~

center.
a. If NG, measure thermo-element stroke (L) and engine cool-

ant temperature.
If stroke L is in the specification shown in the figure, adjust
FI cam with adjusting screw.

b If stroke (L) is out of the specification, replace thermo-el- ~~'lf
ement with a new one.

,
I
I
I,
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

80
(176)

QC (OF)

SEF0270

11 10.8 (0.425)

i ~\::r --jr--------
',1::::1 ~~-th
~ 6 6.1 (0.240)
g (0.236) -------------

'""0 5
2 (O.197)

c4
11 (0.157)

*3
~ 10.118)

t 2
\.=: ~0.079)

1 (OO~)

L(OJ -30 0 25
(-22) (32) (n)

Engme coolanl temperature

__~, ._~~_~--J
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

@ ~:
3.

• FUEL PRES RElEASE.

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE
CRANK A FEW TIMES

AFTER ENGINE STALL

L__~s~TA---=..:R-...:..-.:T~_-----,
MEF720D

fit

Releasing Fuel Pressure
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.
rI~\ Perform "FUEL PRESSURE RELEASE" in "WORK
\§I/ SUPPORT" mode with CONSULT.

Remove fuse for fuel pump.
Start engine.
After engine stalls, crank it two or three times to
release all fuel pressure.

4. Turn ignition switch off and reconnect fuse for fuel
pump.

Fuel Pressure Check
a. Make sure that clamp screw does not contact adjacent

parts.
b. Use a torque driver to tighten clamps.
c. Use Pressure Gauge to check fuel pressure.
d. Do not perform fuel pressure check while fuel pressure

regulator control system is operating; otherwise, fuel pres­
sure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube

(engine side).
3. Install pressure gauge between fuel filter and fuel tube.
4. Start engine and check for fuel leakage.

5. Read the indication of fuel pressure gauge.
At idling:

When fuel pressure regulator valve vacuum hose is
connected.

Approximately 245 kPa (2.45 bar, 2.5 kg/cm2
, 36

psi)
When fuel pressure regulator valve vacuum hose is
disconnected.

Approximately 294.1 kPa (2.94 bar, 3.0 kg/cm2
, 43

psi)
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION
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. Connect variable vacuum source to fuel pressure regula- iQf

tor.

SEF616NI

~~

(t,(l

'Ml"f 'I
&li (

~~ij

;!A

Vacuum Fuel pressure

~
lO~SO
tl &D

nL-...J'ti""-~L

To pre5sure regulator J
L -- SEF71aB

Ld
Insulator111--1

~
I" Local~ pI.ate

on thIs side.

O-ring~ - i

Fuel\Ube~
assembly _. ----l.- '

---- ....-Insulator
~/

c::=;::::::::r"
I

9. Start engine and read indication of fuel pressure gauge as tiE;
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If.
results are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation
1. Remove injectors with fuel tube assembly.

Refer to "INTAKE MANIFOLD" in EM section.
2. Push out any malfunctioning injector from fuel tube assem-

bly.
• Do not extract injector by pinching connector.
• Always replace O-rings and insulators with new ones.
• Lubricate O-ring with a smear of silicone oil.
3. Installation is in the reverse order of removal.
CAUTION:
After properly connecting injectors to fuel tube assembly, Ritk
check connections for fuel leakage.
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EVAPORATIVE EMISSION SYSTEM

Description

\ Fuel check valve

\

with vacuum
relief valve

Fuel tank

L_

To air cleaner

Q Air

.. Fuel vapor

_________________MEF609D I

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 sealed fuel tank is led into the canister
when the engine is off. The fuel vapor is then stored in the
canister. The canister retains the fuel vapor until the canister
is purged by air.
When the engine is running, the air is drawn through the bot­
tom of the canister. The fuel vapor will then be led to the intake
manifold.
When the engine runs at idle, the purge control valve is
closed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice.
As the engine speed increases and the throttle vacuum rises,
the purge control valve opens. The vapor is sucked through
both main purge and constant purge orifices.

,-----------------

(~¢~'lo

@lQ A

@ SEF312N

Inspection

ACTIVATED CARBON CANISTER
Check carbon canister as follows:
1. Blow air in port ® and ensure that there is no leakage.
2.
• Apply vacuum to port ®.
• Cover port @ with hand.
• Blow air in port © and ensure free flow out of port ®.
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EVAPORATIVE EMISSION SYSTEM

SEC309A

SEC308A

FUEL CHECKVALVE~Je;
1. Blow air through connector on fuel tank side. .-

A considerable resistance should be felt and a portion of
air flow should be directed toward the canister.

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

3. If fuel check valve is suspected of not properly functioning
in steps 1 and 2 above, replace it.

Inspection (Cont'd)
FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.
2. Suck aIr through the cap. A slight resistance accompanied

by valve clicks indicates that valve is in good mechanical \H
condition. Note also that, by further sucking air, the resis­
tance should disappear with valve clicks.

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

¢l Air

.. fuel vapor

r.=::::::=:::::::;====1 ~

'r==--~==;::::I ."
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CRANKCASE EMISSION CONTROL SYSTEM

Description

This system returns blow-by gas to the intake
collector.
The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to the
intake manifold.
During partial throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the PCV valve.
Normally, the capacity of the valve is sufficient to
handle any blow-by and a small amount of venti­
lating air.

The ventilating aIr IS then drawn from air inlet
tubes into crankcase through a hose. The hose
connects the air inlet tubes and the rocker cover
Under full-throttle condition, the manifold vacuum
is insufficient to draw the blow-by flow through
the valve. Flow then goes through the hose con­
nection in the reverse direction.
Under any condition, some of the flow goes
through the hose connection to the air inlet tubes.
This will occur on vehicles with an excessively
high blow-by.

¢ Fresh air

... Blow-by gas

~: Blow-by gas during
high-load operation

Baffle plate

Engine not running
Cruisingor backfiring

~lE:J5R ~~• . '.
=--

Idling or Acceleration or
decelerating high load

-~~ .m:;,~~
. --~~

SEF030Q

Inspection

PCV (Positive Crankcase Ventilation) VALVE
With engine running at idle, remove ventilation hose from PCV
valve; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet.

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
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SERVICE DATA AND SPECIFICATIONS (SOS)

General Specifications

PRESSURE REGULATOR

Fuel pressure at idling
kPa (bar. kg/em', psi)

Vacuum hose is connected
Approximately

245 (2 45, 2 5. 361

Vacuum hose is
disconnected

Approximately
294 (2.94, 3.0, 43)

Resistance u[ 02-50 •

-H-E-A-TE-O-O-X-Y-G-e-N-s-e-N-.l-S-O-R-H-E-A-T-E-R--- f'" I
Inspection and Adjustment

FUEL PUMP

BOO±50

BOO±50

rpm

MiT & A/T (in "N" position)

Air conditioner: ON

Idle speed'1

No-load'2

MIT & A/T (in "N" position)
--.-+---------

Ignition timing 15· ± 2· BTOC

Throttle position sensor idle
position V

Resistance 3 - 1,000

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

• Air conditioner swi\ch: OFF
• Steering wheel: Kept straight
• Electric toad OFF (Lights, heater, Ian & rear defogger)
• Cooling fan: OFF

IACV-AAC VALVe

Resistance Approximately 10

IGNITION COIL INJECTOR

Primary voltage V 12
Resistance 10 - 14

Primary resistance
[at 20'C (68'F)] n Approximately 1

THROTTLE POSITION SENSOR

ENGINE COOLANT TEMPERATURE
SENSOR

Accelerator pedal conditions

Completely released

Resistance kll.

PArtially released 07 - 5

Temperature 'C ('F) Resistance kfl Completely depressed Approximately 5

20 (68) 2.1 - 29

50 (122) 0.68 - 1.00

80 (176) 030 - 033

EC-213

-



l

InJe'C(itin solcno\CJ

+-1 ~v

Idle control
puiS€' lYIull)(

/
/

~ Fuel Dump r~If)Y

, sv
------.-~

:-Ae$~H cilcu~~;
L ;::;-~__ ,

I<c---lr =-wa"ic-NlC>9 :
I t1m!:, ,..... _--

vee

POq

Vlemory wilh larqf' internal ROM and RAM IM6M72561Jl is
usr;d.

M37790STJ

CPU

10-b/l 1\-0
x8

! M5295L
( Interrupt <;onlrotle< F~:rl

s

processing

hlgh'speed

Dighal
InpUI
I J

!'Yb"d Ie

NQise
rilte

M6M12561J
,-----, r------,
I ROM I ,RAM l

L~~~I,!": l~~~~(! J
r - ---1 ,..---'\r -----".,.
: Pon ::TimeI,:Ot<;OOer '~
L.-l-r...JL-flJI..--J--_..1 I,",

,

Comoa.
t310(

M5233
M52H I I

a,.,d so on 1
I '-----' 1
L J

Analog
Input

nd !iO on t
, ~---I

L J

Hybrid Ie
,---------------,
:~ IOpetal1on :

amoll!]..-I :
M5223
M52Z4

-.

Diagnosis displav. ',e .1

Engine Control

System utilizing llmers wilh enhanced real-lime

functions, high·preClsion A-D converter, af'ld

DroceSSl("'g.




