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When you read wiring diagrams:

e Read Gl section, “HOW TO READ WIRING DIAGRAMS".

o See EL section, “POWER SUPPLY ROUTING’' for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN
ELECTRICAL INCIDENT”,




PREPARATION AND PRECAUTIONS

—

Supplemental Restraint System (SRS) “AlR ;
BAG” and ““SEAT BELT PRE-TENSIONER" f

af

The Supplemental Restraint System “Air Bag™ and "Seat Belt Pre-tensioner”, used along with a seat &
pelt, 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 v
whee! and on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sen- & ﬁ
sor unit, warning famp, wiring harness and spiral cable. Information necessary to service the system
safely is included in the RS section of this Service Manual.

WARNING:

e 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
by an authorized NISSAN dealer.

o Improper maintenance, including incorrect removal and installation of the SRS, can lead 1o personal
injury caused by unintentional activation of the system.

e All SRS air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
fion. Do not use electrical test equipment on any circuit related to the SRS.
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PREPARATION AND PRECAUTIONS

e —
Engine Fuel & Emission Control System
ECM WIRELESS EQUIPMENT
® Do not disassemble ECM (ECCS self-control at its initial value, Engine ® When installing C.B. ham radio or a
control modute). operation can vary slightly when the mobile phone, be sure to observe the
® Do not turn diagnosis mode selector terminal is disconnected. However, this following as il may adversely affect
{orcibly is not an indication of a problem. Do electronic conirol systems depending
® If a battery terminal is disconnected, not replace parts because of a slight on its installation location.
the memory will return to the ECM variation. 1) Keep the antenna as far as possible
value The ECM will now start to away from the ECM.
2) Keep the antenna feeder line more than

20 cm (7.9 in) away from the hamess
of electronic controls.

Do not let them run parallel for a long
distance.

Adjust the antenna and feeder link-so
that the standing-wave ratio can be

3

kept smaller.
4) Be sure to ground the radio to vehicle
body.
BATTERY
® Always use a 12 volt battery as power
source.

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

FUEL PUMP

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

® Tighten fuel hose clamps lo the
specified torque.

ECM HARNESS HANDLING
@ Securely conneclt ECM harness
connectors.

{ A poor connection can cause an
ECCS PARTS HANDLING %‘\ extremely high (surge) voltage to
\ S

® Handle mass air flow sensor carefully to develop in coil and condenser, thus

avold damage. resulting in damage to ICs.

® Do not disassemble mass air flow ® Keep ECM harness at least 10 cm (3.9
sensor in) away from adjacent harnesses, to

® Do not clean mass air flow sensor with WHEN STARTING prevent an ECM system malfunction
any type of detergent. ® Do not depress accelerator pedal when due to receiving external noise,

® Do not disassemble IACV-AAC valve. starting degraded operation of ICs, efc.

® Even a slight leak in the air intake ® Immediately after starting, do not rev up ® Keep ECM parts and harnesses dry.
system can cause serious problems. engine unnecessarily. ® Before removing parts, turn off ignition

@ Do not shock or jar the camshaft @ Do not rev up engine just prior to switch and then disconnect battery
position sensor. shutdown. ground cable.

SEF181P
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

&

VA
JACV-FICD solenoid valve~ (lnjecwr

{ACV-AAC valve - Ignition coil and spark plug e W

EGRC-BPT valve Heated oxygen sensor ™

EGR valve \ Turbocharger
Knock sensor \ Wastegate valve control G
) \ [ solenoid valve
Fuel filter Power transistor

—
/ e
/ N
R P ] ‘
Boost pressure - RS Charge air cooler
sensor \ t \
B=f
Recirculation vatve Mass air fiow sensor R
Fast dle cam

Activated carbon canister
. N A
Engine coolant temperature sensor Camshaft position sensor A&
Throttie position sensofr L VTC solenoid valve

Pressure regulalor B
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
ECCS Component Parts Location (Cont'd)

EGR valve T
/‘
o / lﬁl

AN

Throttle position sensor

IACV-FICD
solenoid valve

EGR a d canlster
control solenoid v

SEF367P

VTC solenoid vafve/ﬁY
/ e
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SEF968P SEF969P

Heated oxygen
sensor
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont'd)
LHD model B LHD modei i

wtﬁ .f\u“'J@

2 .

~~ connector Gl i
%Jor CONSULT
W H

Brake pedal / !

Wl

SEF204PA
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] . connector
\/ —_— tor CONSULT

ECM

(ECCS controf
/ \/modu!e)
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor

\

Mass air flow sensor

Engine coolant temperature
sensor

Y

Heated oxygen sensor

\ 4

Ignition switch

\

Throttle position sensor

\d

Park/Neutral posilion switch

Y

Air conditioner switch

Y

Knock sensor

\

Battery voltage

\4

Power steering oil pressure
switch

\4

Vehicle speed sensor

Y

Boost pressure sensor

L.

Rear window defogger switch

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

injectors

Electric ignition system

Y

Power transistor

Idle air control system

IACV-AAC valve IACV-FICD
solenoid valve

EGR and canister control

Y

EGR and canister control
solenoid valve

Fuel pump control

Y

Fuel pump relay

Diagnostic lest mode Il
(Heated oxygen sensor moni-
tor & self-diagnosis)

\ 4

Malfunction indicator lamp
(On the instrument panel)

Heated oxygen sensor heater
control

Heated oxygen sensor heater

Cooling fan control

Y

Cooling fan relay

Acceleration cut control

Air conditioner relay

Wastegate valve control

Y

Wastegate valve control sole-
noid valve

Valve timing control (VTC)

Y

VTC solenoid valve

EC-8




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

Vacuum Hose Drawing

ssure sensor / EGRC-BFT valve

Pressure reguiator

EGR and canister
control solenoid vatve

Recirculation
valve /

rbocharger

Wastegate

. ) 3 valve control
Activated “way solenoid vatve
carbon canister/ [ J Waste ateconneclor

- g

valve actuator

Intake manifold collectar

Throttle body

i Recirculation valve

Air duct (Charge air cooler
to throttle body)

Activated
carbon canister

Boost pressure sensor

Pressure
regulator

EGR and

ni -
ontrol .

solenoid valve W e -

EGR valve  EGRC-BPT valve
@ Air duct (Charge air cooler to tr(roltle body)

Orifice
J '
D‘J Orifice Wastegate valve actuator
Air duct
{Mass air ftow
sensor to Wastegate vaive
furbocharger) control solenoid valve
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION
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Mass air flow
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Engine Control Module (ECM)-ECCS Control
Module

The ECM cansists 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.

Camshaft Position Sensor (CMPS)

The camshaft position sensor is a basic component of the
ECCS. It monitors engine speed and piston position, and
sends signals to the ECM to control fuel injection, ignition
timing and other functions.

The camshaft position sensor has a rotor plate and a wave-
forming circuit. The rotor plate has 360 slits for 1° signal and
4 slits for 180° signal. Light Emitting Diodes (LED) and photo
diodes are built in the wave-forming circuit.

When the rotor plate passes between the LED and the photo

diode, the slits in the rotor plate continually cut the 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.

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 signalis
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 the air. The amount of heat reduction depends

on the air flow. The temperature of the hot film is automatically
controlled ta 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 EC-113, 201.

EC-12 |
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E 2T Engine Coolant Temperature Sensor (ECTS)
The engine coolant temperature sensor, located on the top of
J% thermostat housing, detects engine coolant temperature and 5
- Engine coolant transmits a signal to the ECM. ‘
AN

ENGINE AND EMISSION CONTROL PARTS DESCRIPTION W

/(‘5,'
temperat . . C
Emperalure sensor The temperature sensing unit employs a thermistor which is
Thermal sensitive to the change in tcmperature. Electrical resistance of 5,

transmitter the thermistor decreases in response to the temperature rise.
For diagnosis, refer to EC-116, 201.

Intake manifold

For M/T model

Throttle Posilion Sensor (TPS) & Soft Closed e
Throttle Position (CTP) Switch

The throttle position sensor responds to accclerator pedal
Throttle movement. This sensor is a kind of potentiometer which trans-
position forms the throttle position into output voltage, and emits the
sensor voltage signal to the ECM. In addition, the sensor detects the
opening and closing speed of the throttie vaive and feeds the
voltage signal to the ECM. el
Closed throttle position of the throttle valve is determined by
SEFOBSKA the ECM receiving the signal from the throtlle position sensor.
This system is called “soft closed throttle position switch™. it g3

controls engine operation such as fuel cut. For diagnosis, refer
to EC-135, 204.

AST
A
A/T models
= Supply voltage. o
—o 'y Wide open/closed © 5V (applied between terminal No. 4 and 6] ol
throttle 2 s0
position 2
{-—“ switch (for A/T - (
®___o;] contral) e Output voltage between L B
¢ z terminal No. 5 and 6 p i
' Throttle ]
4.0
5 > position E
6 sensor § Fa!/?\
=4
['73
® 20 — -~ -
| I ’ g HR
o 2 g‘
3 E ‘
- 0 &
= g 0 a5 90 135 &
4 3
g o g 5 ° Throtile valve opening angle (deg)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF782K

SEF091K

=)

Fuel pump

SEFa76P |

/

Heater pad
solation

L_ bearing

Holder-j

Louver/
7

Zirconia
tube
SEF406H

Output voltage V, [v]

)

0 1
Rich —=—— Ideal ratio -——» Lean

Mixture ratio

SEF2880
—

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
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 tuel is
controlled by the ECM in terms of injection pulse duration. For
diagnosis, refer to EC-156, 205.

Fuel Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1
kPa (2.991 bar, 3.05 kg/cm?, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the abave value. For diagnosis, refer
to EC-208.

Fuel Pump

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

‘Heated Oxygen Sensor (HO2S)

The heated oxygen sensor, which is placed into the exhaust
outlet, monitors the amount of oxygen in the exhaust gas.
The sensor has a closed-end tube made of ceramic zirconia.
The outer surface of the tube is exposed to exhaust gas, and
the inner surface to atmosphere. The zirconia of the tube com-
pares the oxygen density of exhaust gas with that of
atmosphere, and generates electricity. In order to improve
generating power of the zirconia, its tube is coated with plat-
inum. 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
0V 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.

EC-14
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

From ECM

Engine fron! (Spins)

SEF293N

tgnition cot

SEF980P

SEFB&
e oy h
OG5
Air

SEF040E

Under the vehicle
\

[ A2

Power steering ol
~ pressure switch
harness connecior

Power Transistor Unit & Ignition Coil

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

For diagnosis. refer to EC-120, 202,

Fast Idle Cam (FIC)

The FIC is installed on the throttle body to maintain adequate
engine speed while the engine is colid. 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.

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

The ECM actuates the |IACV-AAC valve by an ON/OFF pulse.
The longer that ON duty is left on, the larger the amount of air
that will flow through the ACV-AAC valve. For diagnosis, refer
to EC-169, 204.

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the
power steering high-pressure tube and detects the power
steering load, sending the load signal tc the ECM. The ECM
then sends the idle-up signal to the IACV-AAC valve. For
diagnosis, refer to EC-184, 206.

EC-15
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Vehicle speed
Sensor

SEF294N

SEFQ99K

SEF632B

Vacuum signat
source

—

Air
filter

Air bleed

Diaphragm

Exhaust pressure MEF651D

SEF287H

Vehicle Speed Sensor (VSS)

The vehicle speed sensor provides a vehicle speed signal tg
the speedometer and the speedometer sends a signal to the
ECM.

The speed sensor consists of a pulse generator which jg
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 canditions.

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.

Exhaust Gas Recirculation (EGR) Valve

The EGR valve controls the quantity of exhaust gas 1o 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-148, 203.

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 throttie 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




ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

! ' Fuel inlet
J

SEF256A

N ™
Vapor h’ne»
r Vécu'um line \/
/ ~.
\ \ \/
carbon
d

Wastegale
valve control
solengid valve

SEF984P

SEF983P

Recircutation
vaive

SEF985P

Fuel Filter

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

Valve Timing Control (VTC) Solenoid Valve

The valve timing control solenoid is installed at the front right
of the cylinder head, and controls oil pressure which regulates
the position of the intake camshafts. For diagnosis, refer to
EC-166, 205.

Carbon Caniéter

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

Wastegate Valve Control Solenoid Valve

The solenoid valve is actuated by the ON/OFF pulse from the
ECM. The longer that ON duty is left on the farger the amount
of vacuum signals from the suclion pipe or compressar oullet
are fed into the wastegate valve actuator. The actuator is hard
to open at this time. When the ECM sends an OFF signal, the
coil pulls the plunger and culs the route to the suction pipe.
For diagnosis, refer to EC-163, 205.

Recirculation Valve

The recirculation vaive 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-
fold vacuum that occurs when the throttie chamber is suddenly
closed.

The recirculation valve also must not be disassembled or
adjusted. For diagnosis, refer to £EC-206.

EC-17
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Boost pressure
sensor

SEF986P

Boost Pressure Sensor

The boost pressure sensor detects boost pressure at the
upstream of the throttle body. The pressure signal is transmi,
ted to the ECM to control the boost pressure precisely. Foi
diagnosis, refer to EC-128, 206.

EC-18




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

|

Multiport Fuel Injection (MF]) System
INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

camshaft position sensor e
: s
. - Amount of intake air
- Engine coolant temperature
1209 TP . LG

Engine coolant lemperalure sensor I

i

— . Density of oxygen in exhaust gas ‘

Y

;

Healed oxygen sensor

|
i
Nl

S — Throttle vatve opening angle

Throttle position sensar | +| ECM * Injector a1
L (ECCS o
controtl
- Gear paosition module) T
Park/Neutral position switch —
) ] -
0 [
Vehicle speed
Vehicle speed sensor ty - ———
_ F
Start signal
| Ignition switch 1]— - —> =
— - Air conditioner operation Y
Air conditioner switch - — '
B
- Baitery vollage
"Battery >
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION n@
SYSTEM JNCREASE/DECREASE COMPENSATION o
The amount of fuet injected from the fuel injector, The amount of fucl injection is compensated for
or the length of time the valve remains open, is to improve engine performance. This will be 8%
determined by the ECM. The amount of fuel made under various operating conditions as
injected is a program value mapped in the ECM listed below. -
memory. In other words, the program vaiue is < Fuel increase> R
preset by engine operating conditions deter- 1) During warm-up _
Mined by input signals (for engine speed and air 2) Whon starting the engine el
Intake) from both the camshaft position sensor 3) During acceleration -
and the mass air flow sensor. 4) Hot-engine operation
<Fuel decrease> iy

1) During deceleration

EC-19




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP
SYSTEM

ECM
[ECCS
control
module)

Feedback 5|gnal

Combushon Fuel injection

)

Injection pulse

MEFG5JD‘

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

The mixture ratio feedback system is used for precise control
of the mixture ratio to the stoichiometric point, so that the three
way catalyst can reduce CO, HC and NOx emissions. This
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 voitage 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-

tro! 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 ditference 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.

EC-20



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

r_/‘/— njecfion pulse ]

No. 1 cylinder
No. 2 cylinder J——]—
No. 3 cylinder r—|
No. 4 cylinder |——|
j——1 engine cycle—]
Sequential injection SEF841D
No. 1 cytinder | M Al
No. 2 cylinderL M n
No.3 cylim‘jerj-| _ T Il
No. 4 cvlinder.ﬂ— M n
‘—‘ 1 engine cycle——!
Simultaneous injection SEFA76E

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

Two types of systems are used — sequential multiport fuel

injection system and simultaneous multiport fuel injection sys-
tem.

1)

2)

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.

Simultaneous muitiport 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.
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.

EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System
INPUT/OUTPUT SIGNAL LINE

. Engine speed and piston position
Camshaft position sensor

Y

. | Amount of intake air
Mass air ffow sensor - ]

Engine coolant temperature

Engine coolant temperature sensor - I

— 1 Throttle position
Throttte pasition sensor —

—— —— ——— — Vehicle speed
I_\iehicle speed sensor I Y

ECM (ECCS
Start signal

. , . - »] control Power
Ignition switch module) ansistor

Engine knocking
| Knock sensor —>

— Gear position
Park/Neutral position swilch F— N,
) ———  — 7] Air conditioner operation
Air conditioner switch _—}L >
- Power sieering load signal
Power steering oil M-——_—_—f—“——»

! Battery voltage

EC-22




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Electronic Ignition (El) System (Cont’d)

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 paosition sensor
signal which varies every moment. Then
responding to this information, ignition signals

are transmitted to the power transistor.

eg. N: 1,800 rpm, Tp: 1.50 msec

A ‘BTDC

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

|

Tp
(msec)
1.75 -
I.SOF;—«L—‘<V
Injection
pulse
width 1.25
0.75 ¢—

600 1,000

Engine speed (rpm)

\
1,400 1,800

2,200

SEC750A

The retard system, actuated by the knock sensor,
is designed onty for emergencies. The basic igni-
tion timing is pre-programmed 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
sensor monitors the condition and the signal is
transmitted to the ECM (ECCS control module).
After receiving it, the ECM retards the ignition
timing to eliminate the knocking condition.

EC-23
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Idle Air Control (IAC) System

INPUT/OUTPUT SIGNAL LINE

Engine speed

Camshaft position sensor

" Mass air flow sensor LAmoum of intake air

Y

— .
Engine coolant temperature Engine coolant temperature
sensor

Ignition switch Start signal

Throtile position sensor Throttle position

Park/Neutral position switch Gear position

|l ECM

(ECCS -
control —»{ IACV-AAC valve

module) -

Air conditioner swilch

Air conditioner operation

Power steering oil pressure

Power steering load signal

switch

Battery voltage

SENEE 4

" Battery

Vehicle speed

\lehicle speed sensor

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
|ACV-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




ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Engine speed

. Amount of intake air
Mass air {low sensor

Y

. i e
Engine coolant temperature Engine coolant temperature

sensor

lgnition switch Start signal

—

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 stalis.
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.

N

Fuel pump relay

ECM (ECCS
control mod-

—_—
ule)

]
Condition

Fuel pump operation

lgnition switch is turned to ON.

Operates for 1 second

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Slops

EC-25
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Exhaust Gas Recirculation (EGR) and Canister
Control System

INPUT/OUTPUT SIGNAL LINE

Engine speed

[Camshafl position sensor

S

Amount of intake air

{Mass air flow sensor

Engine coolan! temperature sensor

e ™ ' i module)
{ Throtile position sensor Lw‘_,__,
anition switch ﬁis'gnaiﬂ__m_ﬁ»

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.

Engine coclant temperature (ECCS

ECM

EGR and canister
control solenoid
valve

——» control

1) 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

Air conditioner system A/C ON signal

Throttie position sensor

Throttle position

. Engine coolant temperature
Engine coolant temperature sensor 9 temperatu >

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.

Y

ECM

(ECCS Air conditioner
———————————— ™ control relay
module) _—

This system improves acceleration when the air
canditioner is used.

EC-26



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (VTC)
INPUT/OUTPUT SIGNAL LINE

—————————————— Amount of intake air ]
Mass air flow sensor - @@
WA
Engine speed
Camshaft position sensor F — ]
I 2
ECM —
- — Engine coolant temperature (ECCS Valve timing
Engine coolant temperature sensor — — control ————» control 16
module) solenoid valve
j Throttle valve opening angle
Throttle position sensor | _
-
Neutral position FE
Park/Neutral position switch }» N
GL
SYSTEM DESCRIPTION Engine coolant temperature signals, engine

speed, amount of intake air, throttle position, _ _
vehicle speed and gear position are used to
determine intake valve timing.
The intake camshaft puliey position is regulated
by oil pressure, which is controlied by the valve
timing control solenoid valve.

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

T, &
[RYE

9B
&

R
=i

D
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

VviC
(Valve timing controt) (T}
solenoid vaive \

Oil

le—— Intake air signal (From mass air tlow sensor)

ECM (ECCS |«——Engine speod signal (From camshaft position sensor)

control L-—Engina coolant temperature (From engine coolant temperature sensor)
module) re———Throtlle valve idle position (From throttle position sensor)

«— Vehicle speed {From vehicle speed sensor)

<= Solenoid valve ON (@)
<= Solenoid valve OFF (D)
Intake opens Overtap (21%)
Overlap (1)
Exhaust closes

Intake
closes

Camshaft sprocket
(intake side) I

Retum spring Torque

Engine speed ~—

SEFOB7P

OPERATION

‘ . . Valve timing control [ intake valve opening .
Engine operaling condition . 2 R Valve overlap Engine torque curve
solenoid valve and closing time

e Vehicle is running.

e Engine coolant temperature
is 50°C (122°F) or more.

e Engine speed is belween
1,050 rpm and 5,700 rpm.

ON Advance Increased @

e Engine load is high.
& Engmne speed is 1,050 rpm
or less

Those other than above J OFF Normal Normal ®
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Heated Oxygen Sensor (HO2S) Heater Control
INPUT/OUTPUT SIGNAL LINE

Engine speed
' Ccamshaft position sensor |ﬁ— ECM

(ECCS Heated oxygen sensor

control
Amount of intake air heater

. |
‘ Mass air flow sensor ’* »| module)

The ECM performs ON/OFF control of the heated OPERATION
oxygen sensor heater corresponding to the

engine speed and engine load. Heated oxygen sensor

Engine operating condition
heater
Engine speed is more than OFF
4,000 rpm.
R _
Heavy load OFF
Except above ON

Cooling Fan Control
INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor w\eed Cooling fan low speed 4 Gooling fan relay-1 vl
e ECM -
Engine coolant temperatyre | ENgine coolant temperature | (ECCS
I >
sensor control
module)
LA" conditioner switch ’ Air conditioner "ON" signal Cooling fan high speed Cooling fan relay-2
I »
The ECM controls the cooling fan corresponding and air conditioner ON signal. The control system
to vehicle speed, engine coolant temperature has a 2-step control {HIGH/LOW/OFF].
OPERATION
Air conditioner switch is “OFF". Air conditioner switch is "ON"
°C (°F) _  °C(°F)
E =
°F 100 (202) . B 100 (212)
£ 8 985 (203) £a
o o E
2E 5o
w 2 &
Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)

G . Cooling fan does nol operate
m . Coaoling fan operates at “HIGH™ speed. [77) . Cuoling tan operstes al “LOW' speed. SEFaasP

The cooling fan operates at HIGH speed if diagnostic test mode 1l (self-diagnostic resuits) for engine
coolant temperature sensor is “NG"’.

EC-29
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Boost Pressure Control

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston position

Famshafl position sensor

T Throttle valve idle position

\ 4

hd

\
‘ Throttle position sensor

Knock sensor Engine knocking

,T/ehic!e speed sensor Vehicle speed

ECM
(ECCS Wastegate valve control
—> solenoid valve (a duty
— conlrol type)
module) L yp

Boost pressure sensor Boost pressure

A4

SYSTEM DESCRIPTION

The output signal maps of the ECM are selected
according to fuel octane rating, gear position
(M/T model) and vehicle speed (A/T model).

The wastegate valve control solenoid valve

OPERATION

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.

Fuel octane rating

Gear position or vehicle speed

Boost pressure control map

e 1,2 and 3 speed gears (M/T model)
e Less than 46 km/h (28 MPH) (A/T

A slow response type

model)
Premium
e 4 and 5 speed gears (M/T model)
e More than 46 km/h (29 MPH)} (A/T A quick response type
model)
Lower than the above Any Fixed
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System
CPU MALFUNCTION
Input/output signal line

Mass air flow sensor Amount of intake air - Fuel injector
. . | start signal
lgnmoi switch } > »| Power transistor
ECM
rEngine coolant temperature Engine coolant temperature R (ECCS IACV-AAG val
> control > - valve
Sensor
module)
> Fuel pump control unit
i Throttle valve opening angle
‘| Throttle position sensor pening ang ] »| Matfunction indicator lamp
Outline Cancellation of fail-safe system when ECM
The fail-safe system makes engine starting pos- is malfunctioning
sible if there is something malfunctioning in the Activation of the fail-sale system is canceled
ECM’s CPU circuit. _ each time the ignition switch is turned OFF. The
In former models, engine starting was difficult system is reactivated if all of the activating con-
under the previously mentioned conditions. But ditions are satisfied after turning the ignition
with the provisions in this fail-safe system, it is switch from OFF to ON.

possible to start the engine.
MASS AIR FLOW SENSOR MALFUNCTION

Fail-safe system activating condition when It the mass air flow sensor output voltage is

ECM is malfunctioning below the specified value, the ECM senses an
The fail-safe mode operates when the computing mass air flow sensor malfunction. In the case of
function of the ECM is judged to be malfunction- a malfunction, the throttle position sensor substi-
ing. tutes for the mass air flow sensor.

When the fail-safe system activates, i.e. if a mal- Although the mass air flow sensor s
function condition is detected in the CPU of the malfunctioning, it is possible to start the engine
.ECM, the MALFUNCTION INDICATOR LAMP on and drive the vehicle. But engine speed will not
the instrument panel lights o warn the driver. rise more than 2,400 rpm in order to inform the

driver of fail-safe system operation while driving.
Engine control with fail-sate system,
operates when ECM is malfunctioning
When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
engine idle speed, and so on are controlled
under certain {imitations.

Operation (Mass air flow sensor malfunction)

Engine condition Starter swilch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate. —
Engine will be started by a pre-determined
Cranking ON - .g ) "y y
Operates. injection pulse on ECM.
Running OFF Engine speed will not rise above 2,400 rpm

EC-31
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

ENGINE 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:

Engine coolant temperature

Engine condition
9 preset value °C (°F)

Start 20 (68)

Running 80 (176)

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.

KNOCK SENSOR MALFUNCTION

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

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 wastegale valve control solenoid valve is fixed
at 20%.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

tgnition
coil

Cut
N) 4 R -,—L
Pull 4m8
Suitable Electrode—/

high-tension wire -

insulating 1ape7\

/ Approx.
12 (0.47)

\»ﬁ@ 8)

Approx.  appro
14 (0.55) Unit: mm (in}

SEF44TF

Direct ignition System
CHECKING IDLE SPEED AND IGNITION TIMING

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

2. Connect tachometer using a suitable tool.

Ignition timing

e Method A (Without SST)

1. Remove No. 1 ignition coil.

2. Connect No. 1 ignition coil and No.1 spark plug with a
suitable high-tension wire as shown, and attach timing
light. For the above procedures, enlarge the end of a suit-
able high-tension wire with insulating tape as shown.

3. Check ignition timing.

EC-33
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System (Cont’'d)

e Method B (Without SST)
Clamp wire as shown.

This wire is provided at the rear end of the engine.

pickup { SEF892P
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

—

PREPARATION 2. On air conditioner equipped models, checks
1. Make sure that the following parts are in §hould be carried out while the air condi-

good order. tioner is “‘OFF"". i
e Battery 3. When checking idle speed, ignition timing Gf
e Ignition system and mixture ratio ot A/T models, shift lever to
e Engine oil and coolant levels N’ position. "
e Fuses 4. When measuring “CO' percentage, insert MA
e ECM harness connector probe more than 40 cm (15.7 in) into tail pipe.
e Vacuum hoses 5. Turn off headlamps, heater blower, rear _

ir i defogger. EM

e Air intake system )

(Oft filler cap, oil level gauge, etc.) 6. Keep fronl wheels pointed straight ahead.

Fuel pressure 7. Make the check after the cooling fan has

Engine compression stopped.
EGR valve operation
Throttle valve

Overall inspection sequence

INSPECTION START

e,

Repair or replace.
] M7

Eerform diagnoslic test mode 1l (Self-diagnostic results).

OK
- - Yy
| AT
h
Gy
Check & adjus! idle
speed. A
P
OK
. o . ] - RA
NG OK o NG
" | Check hheated oxygen > Check CO%.
sensor harness. i
L - oK BR
Check heated oxygen NG {
sensor function. H
Check emission control §T ;
Repair or replace har- parts and repair or
_J ness. repface if necessary.
—_———————— e Replace heated oxy- NG Be
OK gen sensor. )
e Check heated oxygen
r sensor funclion. R’
‘—— INSPECTION END T“_ﬁ____ OK
_— - =— - @

X
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

SEF81DK
—

START

Visually check the following:
e Air cleaner clogging

e Hoses and ducts for leaks
o EGR valve operation

® Electrical connectors

o Gasket

o Throttle valve

e

:

;; , 3
=1 3
% I

///O x 1000 r/min \'g

SEF247F

I
~ N //
CHECK —

Malfunction indicator
lamp

7~

SEF051PA

B wW/T models A/T models

- i \\\
Throttle position _

sensor harness conneclor
¢

1

Front

SEF993P‘

RoE= = 20° 8 amc
/// T0C =——=10° BTDC

—

engine speed is below 1,000 rpm.

Start engine and warm it up until engine coolani fempera-
ture indicator points to the middle of gauge. Ensure that

E r

about 2 minutes under no-ioad.

Open engine hood and run engine at about 2,000 rpm for

L

y

Perform diagnostic test mode I (Self-diagnostic results).

OK

;NG

sary.

Repair or replace components as neces-

}

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.

m Y

PORT mode.
2) Touch “"START".

1) Select "IGNITION TIMING ADJ’

' in WORK SUP-

sor harness connector.
2) Start engine.

1) Stop engine and disconnect throttle position sen-

®
®

- ;

no-load. Then run engine at idle speed.

Race engine two or three fimes to about 2,000 rpm under

|

]

y

Check ignition timing with a timing
tight.

15°+2° BTDC

lﬁ

OK

bolts.

Adjust ignition timing by turning camshaft
position sensor atter loosening securing

!

®

SMA1BQA/:‘
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

— — ®
B iGN TIMING ADJ B [ ]
— —~—CONDITION SETTING— ~— Check idle speed. G
1I6N/T FEEDBACK HOLD Rea:jd idle speed in “IGN TIMING ADJ" in "WORK SUPPORT"
mode.
MA
===MONTOR === ) OR i
CAS+RPM (REF) 765rprm Check idle speed.
IGN TIMING 158TDC M
IDLE POSITION ON — i€
800 + 50 rpm (A/T In “N" position) =¥
SEFE54K oK J
NG ) ]
- E ® G
. 1 _ Y
B IGN TIMING ADJ B D 1) Select “IGN TIMING ADJ" in "WORK SUPPORT" ‘
=] mode.
IGNITION TIMING FEEDBACK 2) Touch “START".
CONTROL WILL BE HELD BY OR
L%J&HSIOGNS(!ASHJ. ADIUST @ Turn off engine and disconnect throttie pasition sensor
. harness connector. Then start ine.
IGNITION TIMING WITH A art engine FE
TIMING LIGHT 8Y TURNING 1
THE CRANK ANGLE SENSOR. . _
| R .
Race engine two or three times to about 2,000 rpm under GL
’ START no-load. Then run engine at idle speed.
SEF816K -
- MY
IACV-AAC and
Q FICD valve Adjust idle speed by turning idle speed adjusting screw.
K&/—' 750 -1 50 rpm (A/T in “N" position) AT
4 T
Front m J [,GJ@
[ —
Fast Touch “‘Back"".
1) Stop engine and connect throttle position sensor har- A
/ {dle adjusting ness conpeclor.
S screw/ / seFasep 2) Start engine. a4
M/T models | A/T models / €~ _ I o -
Throltle position sensor 7~ Race engine two or three times to about 2,000 rpm under o
ﬂi\r ; 3 no-load. Then run engine at idle speed. BR
]
! .
Check idle speed. 9
ﬂ @ Read idle speed in 'DATA MONITOR' mode with CONSULT
— OE
Front V OR |nl§
@ Check idle speed.
g e SEFg97P BY
- — 800+ 50 rpm (A/T in “N” position)
D
oK R
l@ Check AAC valve and replace if necessary.
o
v 2| ] G| T ® i s v i — F
Check AAC valve harness and repair if necessary.
IGHT | LIOHT
mooe | YO ofFI t | l ENTER T l - I
Check ECM function* by substituting another known good ECM. )—]
— - SEF@J *: ECM may be the cause of a problem, but this is rarely the case. ®)
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

(Connect CHK and IGN terminals
with a suitable harness.)

SEF265L8

(Disconnect the harness.)

SEF273LB

frmMoniToR  YeNO Fail [

CAS-RPM (REF}  2000rpm
M/R F/C MNT  RICH

{ RECQORD
SEF818K
I
~ N / 7~
—[CHECK —
P ~
/1N
Malfunction indicator
lamp
SEF051PA

| .

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

Y

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

B © v

Check heated oxygen sensor signal.
@ 1) See “"M/R F/C MNT" in "'Data monitor'* mode.
2) Maintaining engine at 2,000 rpm under no-load
(engine is warmed up sufficiently.), check that
the monitor fluctuates belween “LEAN'' and ©
"“RICH’' more than 5 times during 10 seconds.
1 cycle: RICH —» LEAN - RICH
2 cycles: RICH —» LEAN — RICH — LEAN —
RICH
| OR
Make sure that malfunction indicator tamp goes ‘
on and off more than 5 times during 10 seconds
at 2,000 rpm.

NG

OK

y

END ‘

D]

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

r

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

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

B ]

Check heated oxygen sensor signal.

1) See "M/R F/C MNT" in “Data monitor'' mode.
2/ 2) Maintaining engine at 2,000 rpm under no-load
(engine is warmed up sufticiently.), check that
the monitor fluctuates between "LEAN'' and
“RICH" more than 5 times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH —» LEAN —» RICH — LEAN —

RICH

OK

NG

OR ®

Make sure that malfunction indicator lamp goes
on and off more than 5 limes during 10 seconds
at 2,000 rpm
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

" LHD models | RHD madels ©
ECM =1

(ECCS control

module);_\];_q E

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.

AN

/‘ECM 9 - I
(ECCS control Front left door

module) SEF999P

E/ _ Cylinder head cover

Continulty exists ........ccccviarrimncrciieniiimrirncermnerssmcenesenrcees s rons e O K
Continuity does not exist ... aeeren NG
OK NG

y

nnector

harness CO!
hS 0 l ‘

| Repair or replace harness.

'

Heated oxygen DISCONNECT Fonnect ECM connector to ECM.
sensor harmess =
connector LES l
cfb [ _eon_plcomecror]
DISCONNECY » @

®

MEF661D‘
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

B ACTIVE TEST B U

ENGINE TEMP 20°C
====== MONITOR =======
CAS-RPM (REF) Orpm
INJ PULSE 8 2msec
IGN TIMING 5BTDC

o P own oY

SEF788K

o
B B i
1) Select "ENGINE TEMP" or “"ENG COOLANT TEMP" in
“ACTIVE TEST" mode.
2) Set "ENG COOLANT TEMP" to 20°C (68°F) by touching
“"DWN'" and "'Qd".
- —— OR
| 1) Disconnect engine coolant femperature sensor harness
coanector.

MISCONNECY

€

23
18.

&

Engine coolant

lemperature sensor
harness conneclor

2.5 k2 resisior

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

MEF663D

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 kQ2 resistor.)

B

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

—

Check “CO" %.

Idle CO: Less than 10% (and engine runs smoolhly)

After checking CO%,

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

2) Gonnect engine coolant temperature sensor harness connec-
tar to engine coolant temperature sensor.

NG

—
Connect heated oxygen sensor harness connector to healed oxy-
gen sensor

\ Check fuel pressure requlator.
\»Check mass air flow sensor.
Check injector. 1

Clean or replace if necessary.

‘ Check engine coolant temperature sensor.

b

‘ Check 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

2

ECM

Actuators

MEF665D ‘

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actu-
ators_ 1t is essential that both kinds of signals are proper and
stable. At the same time, it is important that there are no con-
ventional problems such as vacuum leaks, fouled spark plugs,
or other problems with the engine.

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

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

Before checking, talk to customer about drivabitity complaint.
The customer is a very good supplier of information on such
problems, especially intermittent ones. Through interaction
with the customer, find out what symptoms are present and
under what conditions they occur.

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

Verify the complaint.

Isolate the cause.

Repair

Recheck and be sure no new symptoms have been caused.

hLON =
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont'd)

WORK FLOW

r“ CHE(iK IN j

LISTEN TO CUSTOMER COMPLAINTS e e e e et . STEP|
BASIC INSPECTION | e e s e STEP H
(EC-63)

!

[ Do self-diagnostic results exXiSI?®T | i STEP il
Yes ®O———> No —
ON-BOARD
DIAGNOSTIC SYMPTOM FUNCTION
SYSTEM BASIS TEST BASIS
- Y

Perform diagnostic test Select inspection on the Perform sequence tesij
mode Il (Self-diagnostic basis of each symptom. in FUNCTION TEST with
resuits). (Refer to (Diagnostic Procedure CONSULT.
EC-50.) ‘ — Symptom 1 - 21)
—T ‘ EC-70 - 104
Do self-diag;oslic results exist? STEP
v
Yes ’No
D ) |
y L v Y
Diagnostic Procedures | | Diagnostic Procedures Diagnostic Procedures INSPECTION OF
23 - 30 31-45 23 - 45 EACH MALFUNCTION
EC-109 - 139 | | EC-142 - 105 EC-109 - 195
{Self-diagnastic item) (Not self-diagnostic (Self-diagnostic item &
) - item) Not self-diagnostic item)
| , L ]
¥ 1L y
I REPAIR/REPLACE
NGl FINAL CHECK | e e e STEP V

® <«

Contirm that the trouble is completely fixed by
performing BASIC INSPECTION and TEST
DRIVE.

J OK
l CHECK OUT —77

*1: If the on-board diagnostic system cannol be performed, check maln power supply and ground clrcuit. (See Diagnostic Pro-
cedure 22)

*2: If the trouble Is nol duplicaled, see INTERMITTENT PROBLEM SIMULATION (EC-47).
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TROUBLE DIAGNOSES

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

DESCRIPTION FOR WORK FLOW

STEP DESCRIPTION Gl
STEP | Identify the trouble using the "DIAGNOSTIC WORKSHEET'' as shown on the next page 7
STeP |l Be sure to carry out the Basic Inspection, or the results of inspections thereafter may be mismlerpret?d. : MA
STEP NI 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 Irouble observed.
1. ON-BOARD DIAGNOSTIC SYSTEM
Foliow the self-diagnostic procedure for each item described in ""How to Execute On-board Diagnostic Sys-
tem in Diagnostic Test Mode 11". Non-self-diagnostic procedures described for some items will also provide 1C
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. FUNCTICN TEST BASIS (Sequence test)

EM

in this inspection, the CONSULT judges “OK'" or “NG" on each system in place of a technician. When per- SE
forming inspection of a part, the corresponding system must be checked thoroughly by selecting the appro-
STEP IV priate check item from Diagnostic Procedures 23 - 45.
4. Diagnostic Procedure Cl.

e This inspection program is prepared using the data obtained when disconnection of harness or connec-
tors has occurred in the respective circuit.
e inspection of the "*Not self-diagnostic item’ does not actually start with the execution of diagnostic test
mode Il (self-diagnostic results). However, inspection is started by assuming that the diagnostic test mode
I (self-diagnostic results) has ailready been performed. AT
e When a system having the diagnostic test mode !l (self-diagnostic results) function contains any circuit
placed outside the range of this diagnostic test mode |l (self-diagnostic results) funclion, it is arranged
that the ""Not self-diagnostic item” of such a system will be performed when the self-diagnostic result is =l))
OK.
Example: CAMSHAFT POSITION SENSOR

1. FINAL CHECK item is not described in the "“Not seif-diagnostic item’. However, this FINAL CHECK must be PR
periormed 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.

STEP V 2. It 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 dilterent from the previous method.

3. If the cause of the trouble is still unknown even after conducting step 2 above, check the circuit of each sys- o
tem for a short by using the voltage available at the "ECM INPUT/QUTPUT SIGNAL INSPECTION™ terminal.
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How to Perform Trouble Diagnoses for Quick

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

Weather conditions,
Symptoms

SEF9Q7L

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, feeiings 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

Worksheet sample

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

Customer name MR/MS

Model & Year VIN

Engine #

Trans. Mileage

Incident Date

Manuf. Date In Service Date

Symptoms O Startability

O Impossible to start [ No combustion [ Partial combustion
O Partial combustion affected by throttle position
O Partial combustion NOT affected by throttie position
O Possible but hard to start (1 Others | 1

[ Idting

[T No fast idle [1 Unstable [0 Highidle U Low idle
O Others [ |

{1 Driveability

O Stumble [ Surge (O Knock {3 Lack of power
(O Intake backfire [J Exhaust backfire
(1 Others [ ]

O Engine stall

(O At the time of start
(O White accelerating
0 Just atfter stopping

) While idling
{J While decelerating
0 While loading

Incident occurrence

{1 Just after delivery (O Recently
O In the morning [ At night [ In the daytime

Frequency

O All the lime D Under certain conditions [0 Sometimes

Weather conditions

[ Not affecied

Weather

0O Fine [ Raining O Snowing O Others | ]

Temperature

O Hot O Warm (1 Cool O Cold 0O Humid °F

Engine conditions

0 Cold O During warm-up (O After warm-up

Engine speed | |

8,000 rpm

I |
0 2,000 4,000 6,000

Road conditions

O Intown ([ In suburbs [l Highway O Off road (up/down)

Driving conditions

{1 Not aifected

(1 At starting O While idling (0 At racing

O While accelerating [0 While cruising

O While decelerating [ While turning (RH/LH)

Vehicle speed T
0 10 20

r—J
60 MPH

I N} 1 2 1

30 40 50

Malfunction indicator lamp

O Turned on [J Not turned on

4]
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How to Perform Trouble Diagnoses for Quick

Y THIS is the)
symptom, ‘/
jsn't it?

SEF235G

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 aclivity listed under Service procedure and note
/ the resull.

Variable factor

Influential part

Target condition

Service procedure

=

5 . )
(Electric continuity} and wires ng(:'txon or fmproper
wiring
Cooled
6 |Temperature ECM

R\.’—armed

. Made lean Remove vacuum hose and apply vacuum.
1 | Mixture ratio Pressure regulator — -
Made rich Remove vacuum hose and apply pressure. J
Camshatft position Advanced Rotate distributor counter clockwise.
2 |lgnition timing -
sensor Retarded Rotate distributor cfockwise.
Disconnect healed o n sensor h
Heated oxygen sensor | Suspended aled oxygen sensor harness
Mixture ratio feedback connector.
3 control Perf di tic test mode [l (Self-di
. erform diagnostic test mode elf-diag-
ECM Operation check ) g ( 9
nostic results) at 2,000 rpm.
— - S
Raised Turn idle adjusting screw counterclockwise.
4 |ldie speed IACV-AAC valve ; X
Lowered Turn idle adjusting screw clockwise. B
Tap or wiggle.
. . Poor electrical con- — — 1
Electrical connection Harness connectors Race engine rapidly. See if the torque reac-

tion of the engine unit causes electric
breaks.

i

Cool with an icing spray or similar device. |

Heat with a hair drier.

[WARNING: Do not overheat the unit.]

Wet.

[WARNING: Do not directly pour water on
components. Use a mist

sprayer.] J

Turn on headlamps, air conditioner, rear

defogger, etc.

Rotate throttle positton sensor body.

7 |Moisture Electric parts Damp
1
8 |Electric loads Load switches Loaded
g |TProtlie position sen- |\, ON-OFF switching
sor condition
- N T
10 |Ignition spark Timing light Spark power chieck

Try to flash timing light for each cylinder.

e Select the “Variable factor’”’ when the symptom occurs.
Perform the “Service procedure' to try to simulate the intermitient.
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TROUBLE DIAGNOSES

On-board Diagnostic System

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

\ SEF132pP

ON-BOARD DIAGNOSTIC SYSTEM FUNCTION

Diagnostic Test Mode
Condition i i Mod
Diagnostic Test Mode | Dlagnosuc“'rest oce
Engine
Ignition
) ] stopped SELF-DIAGNOSTIC
“ON'"
position
Engine
HEATED OXYGEN
running MALFUNCTION
@ WARNING SENSOR
) MONITOR
!
EC-48



TROUBLE DIAGNOSES

On-board Diagnostic System (Cont’d)
HOW TO SWITCH MODES

@ Turn ignition switch “ON"". W @
) sl
@ (Do not start engine.) ‘
MA
5| Diagnostic Test Mode | (BULB CHECK) L =4 @ Diagnostic Test Made | — )
! Start engine. LMALFUNCTION WARNING =
{ ) _
==) CHK IGN LC
1 R
LA
Data link connector for CONSULT
{Connect CHK and IGN terminals EE
with a suitable harness.}  gserFass5LB “
,_¢f |
Wait at least 2 seconds. (BN
] MT
AT
Lok
Data link connector for CONSULT )
(Disconnect the harness.) g
SEF273LB
_L } EA
‘ Diagnostic Test Mode I} (SELF-DIAG- A | Diagnastic Test Mode il
L NOSTIC RESULTS) o (HEATED OXYGEN SENSOR
MONITOR p
Start engine. ) RA
|
BR
ST
Data link conneétr for CONSULT
(Connect CHK and IGN terminals S
with a suitable harness.}!  sgraesLe AR
j! S e Switching the modes is not possible when the engine
) - is running. . ‘ . BT
Wait at least 2 seconds. J e When ignition switch is turned off during diagnosis, >
R — power to ECM will drop after approx. 1 secqnd.
I The diagnosis will automatically return to Diagnostic .,
[— __ Test Mode (. RA
I CHK IGN
o
e
Data link connector for CONSULT DX
{Disconnect the harness.)
SEF273LB

EC-49



TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode |

DIAGNOSTIC TEST MODE | — 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 | — MALFUNCTION WARNING

MALFUNCTION INDICATOR LAMP Condition
ON When lhe ECM's CPU or camshaft position sensor is malfunctioning.
OFF OK

On-board Diagnostic System — Diagnostic Test
Mode 1l (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 0.6 0.3

- - e —oed
ON —— |— —‘
OFF \

(
5 — ] H LS
- ~- — e —— Ly
69 03 2.1 0.6 0.9 21
- g
’ Diagnostic trouble code No. 12 Diagnostic trouble code No. 34 Unit: second MEF165F

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.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode If (Self-diagnostic results) (Cont'd)

Display diagnostic trouble code table

Diagnostic trouble code .
No. Detected ilems
11 Camshaft position sensor circuil
12 Mass air tflow sensor circuit
13 Engine coolant temperature sensor circuit
21" Ignition signal circuit
26 Boost pressure sensor circuit
34 Knock sensar circuit
43 Throttle position sensor circuit
54 Signal circuit from A/T control unit to ECM
55 No malfunction in the above circuits

*: Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSITION SENSOR (No 11}

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

Diagnostic |
frouble Detected items Malfunction is detected when ... Check item (remedy)
code No. i
11° Camshaft position sensor e Either 1° or 180° signal is nat entered tor the first | e Harness and connector
circuit few seconds during engine cranking. (It harness and connector
e Either 1° or 180° signal is not input often enough are normal, replace cam-
while the engine speed is higher than the speci- shaft position sensor.)
o fied rpm.
12 Mass air flow sensor circuit |® The mass air flow sensor circuit is open or o Harness and connector
shorted. (It harness and connector
(An abnormally high or low voltage is entered.) are normal, replace mass
_ air flow sensor.)
13 Engine coolant temperature | e The engine coolant temperaturevsensor circuit is | e Harness and connector
sensor circuil open or shorted. o Engine coolant tempera-
(An abnormally high or low output voltage is ture sensor
entered.) B
21" ignition signzﬁ circuit e The ignition signal in the primary circuit is not e Harness and connector
o entered during engine cranking or running. e Power transistor unit
26 Boost pressure sensor cir- |e The boost pressure sensor circuit is open or o Harness and connector
cuit shorted. e Boosl pressure sensor
(An abnormally high or low cutput voltage is
entered.) ]
34 Knock sensor circuit e The knock sensor circuit is open or shorted. e Harness and connector
(An abnormally high or low voltage is entered.) e Knock sensor
43 Throttle position sensor cir- | e The throtile position sensor circuit is open or e Harness and connector
cuit shorted @ Throttle position sensor
e ] (An abnormally high or low voltage is entered.)
54 Signal circuit trom A/T con- |e The A/T communication line is open or shorted. e Harness and conneclor
trol unit to ECM (A/T only)

*: Check items causing a malfunclion of camshaft position sensor circuit first, if both "CAMSHAFT POSITION SENSOR (No. 11)"

and "'IGN SIGNAL-PRIMARY {No. 21)'" are displayed one after the other.
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TROUBLE DIAGNOSES

On-board Diagnostic System — Diagnostic Test
Mode Nl (Self-diagnostic resuits) (Cont’'d)

HOW TO ERASE DIAGNOSTIC TEST MODE Il (SELF-
DIAGNOSTIC RESULTS)

The diagnostic trouble code is erased from the backup mem-
ory on the ECM when the diagnostic test mode is changed
from Diagnostic Test Mode |l to Diagnostic Test Mode |. (Refer
to "HOW TO SWITCH DIAGNOSTIC TEST MODES"')

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

Do not erase the stored memory before beginning diag-
nostic test mode Il (Self-diagnostic resulits).

On-board Diagnostic System — Diagnostic Test
Mode Il (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.

Fuel mi s
MALFUNCTION INDICATOR LAMP uel mixture °°"d"'s°” in the exhaust | 1. el ratio feedback control condition
ga
ON Lean
Closed loop system
OFF Rich
‘Remains ON or OFF Any condition Open loop system

*: Maintain conditions just before switching 1o open loop.

{]]

HOW TO CHECK HEATED OXYGEN SENSOR

1.

2.

3.

Set Diagnostic Test Mode Il. (Refer to "HOW TO SWITCH
DIAGNOSTIC TEST MODES"™))

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

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

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

[ CLHD models | RHD models | Consult
Data Iink Data link :\
nect
\:f‘"‘;“gec;:lfguu ;:;nCOCNgULT CONSULT INSPECTION PROCEDURE
, o i/ 1. Turn off ignition switch. Gl
== 2. Connect “CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the
fuse box cover.) MA
EM
Accelerator pedal
SEF002Q
—1 3. Turn on ignition switch. LG
4. Touch “START'.
NISSAN
CONSULT
. =
1 E
START ‘J
' CL
[ SUB MODE |
SEF3921
ST
5. Touch “"ENGINE", My
[ SELECT SYSTEM 0 O]
[ ENGINE____ U AT
L AT
[ AIRBAG =)

-
RS |
[_LAN ] A
| ]

SEF347N IT)‘A
N

6. Perform each diagnostic test mode according to the
| by SELECT DIAG MODE [ ] inspection sheet as follows:
WORK SUPPORT For further information, read the CONSULT Operation Manual, BR

[A—

SELF DIAG RESULTS

| |
' DATA MONITOR ] 8T
| ACTWVE TEST ]
| ECM PART NUMBER ] S
[ FUNCTION TEST ]
SEF424N @‘T
IFih
El,

[oX
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TROUBLE DIAGNOSES
Consult (Cont’d)
ECCS COMPONENT PARTS APPLICATION

| DIAGNOSTIC TEST MODE
ECCS COMPONENT PARTS work sup- | _ SEYF" | pata mont. FUNCTION
PORT DIAGNOSTIC TOR ACTIVE TEST TEST
RESULTS
Camshatft position sensor X X
Mass air flgw sensor X X
Engine coolant temperature sensor X X X
Heated oxygen sensors X X
Vehicle speed sensors X X
Throtlle position sensor X X X X
INPUT Knock sensor X
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
Battery X
A/T signal X
Injectors X X X
Power transistor (ignition timing) X X (!gnnion X X X
signatl)
IACV-AAC valve X X X X
Valve timing control solenoid valve X X X
OUTPUT |EGRC-solenoid valve X X X
Air condilioner relay X
Fuel pump relay X X X X
Cooling fan relay X X X ]
Wastegate valve control solenoid x
valve
X: Appticable
FUNCTION
Diagnostic test mode Function

This mode enables a technician to
adjust some devices faster and
more accurately by following the
indications on the CONSULT unit
Self-diagnostic results can be read
and erased quickly.

Input/Output data in the ECM can be
read

Diagnostic Test Mode in which CON-
SULT drives some actuators apart

Work support

Self-diagnostic resuits

Data manitor

Active test 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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WORK SUPPORT MODE

Consult (Cont'd)

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ
(THROTTLE SENSOR
ADJUSTMENT)

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE 8Y ROTATING THE
SENSOR BODY UNDER THE FOLLOWING CONDITIONS.

e IGN SW "“ON"

o ENG NOT RUNNING

o ACC PEDAL NOT PRESSED

When adjusting throttle posi-
tion sensor initial position

IGNITION TIMING ADJUST-
MENT

® IGNITION TIMING FEEDBACK CONTROL WILL BE HELD
BY TOUCHING "START". AFTER DOING SQ, ADJUST
IGNITION TIMING WITH A TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION SENSOR.

1ACV-AAC VALVE AO0J
(AAC VALVE ADJUSTMENT)

timing

When adjusting initial ignition

SET ENGINE RPM AT THE SPECIFIED VALUE UNDER THE
FOLLOWING CONDITIONS. ‘

o ENGINE WARMED UP

» NO-LOAD

FUEL PRESSURE RELEASE

o FUEL PUMP WILL STOP BY TOUCHING “START" DUR- |When releasing fuel pressua

ING IDLE.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When adjusting idle speed

from fuel line

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CAMSHAFT POS! SEN"
{CRANK ANGLE SENSOR*)

e Either 1° or 180° signal is not entered for the first few
seconds during engine cranking.

e Either 1° or 180" signal is not input often enough while
the engine speed is ‘higher than the specified rpm.

@ Harness and connector
(If harness and connector
are naormal, replace cam-
shaft position sensor.)

MASS AIR FLOW SEN
(AIR FLOW METER)

o The mass air tlow sensor circuit is open or shorted.
(An abnormally high or low voltage is entered.}

o Harness and connector
(f harness and conneclor
are normal, replace mass
air flow sensor.)

COOLANT TEMP SEN
(ENGINE TEMP SENSOR)

o The engine coolant {emperature sensor circuit is open or

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

IGN SIGNAL — PRIMARY"*

e The ignition signal in primary circuit is not entered dur-
ing engine cranking or running

® Harness and connector

sensor

o Harness and connector
o Power transistor unit

KNOCK SENSOR
(DETONATION SENSOR)

FHROTTLE POSI SEN
(THROTTLE SENSOR)

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

o Harness and connector
e Knock sensor

® The throttle position sensor circuit is open or shorted. s Harness and connector

(An abnormally high or low voltage is entered.)

e Throttle position sensor

A/T COMM LINE

FThe A/T communication line is open or shorted.

e Harness and connector

@ Engine coolant temperature

‘. Check items causing a malfunction of camshaft position sensor circuit first, if both "CAMSHAFT POSI SEN (No. 11)" and

"IGN SIGNAL-PRIMARY (No. 21)" are displayed one after the aother.
e Sensor fallures which set a self-diagnosis code are listed as due to an open or short circuit.
s A sensor sending a sighal which is inaccurate but not open or shorl will NOT set a seli-diagnosis code.

e If a driveability symptom is present but no self-diagnosis code is set, perform further inspections using DATA MONITOR.
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TROUBLE DIAGNOSES

DATA MONITOR MODE

Remarks : @ Specification data are reference values.
e Specification data are output/input values which are detected or supplied by ECM at the connector.
*Specification data may not be directly related 1o their compaonents signals/values/operations.
ie. Adjust 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.
e If 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 fuel pump control circuit is normal.

Consult (Cont’d)

MONITOR ITEM

CONDITION

SPECIFICATION

CHECK ITEM WHEN
OUTSIDE SPEC.

CMPS-RPM
(REF)
(CAS-RPM (REF))

o Tachometer: Connect

e Run engine and compare tachometer indication
with the CONSULT value.

Almost the same speed
as the CONSULT value.

o Harness and connector
e Camshalt position sen-
sor

e Engine: After warming
up, idle the engine Idle 0.8 - 1.5V
MAS AIR/ FL SE | e A/C switch “OFF" e Harness and connector
(AIR FLOW MTR) | @ Selector lever ‘N o Mass air flow sensor
position 3,000 rpm 1.4 -2.0V
o No-load
COOLANT e Harness and connector
TEMP/S o Engine: After warming up More than 70°C (158°F) | e Engine coolant tem-
(ENG TEMP SEN) perature sensor
02 SEN
(EXH GAS SEN) 0-03V - 06-0.9V e Harness and connector
e Engine: After warming | Maintaining engine LEAN — RICH e Heated oxygen sensor
u speed at 2,000 rpm - e Intake air leaks
M/R F/G MNT i P P Changes more than 5

times during 10 seconds.

e Injectors

VHCL SPEED SE

e Turn drive wheels and compare speedometer

Almost the same speed

¢ Harness and connector

furned

AR SPEED S ) .
(S(&:EN) S indication with the CONSULT value as the CONSULT value |e Vehicle speed sensor
e Batltery
BATTERY VOLT | e ignition switch: ON (Engine stopped) 11 - 14V ¢ ECM power supply
circuit
Throttle valve fully e Harness and connector
THRTL POS SEN | e ignition switch- ON closed (Engine: After 0.35 - 0.85V ° :Zrome position sen-
THROTTLE SEN) | (Engine st warming up) ’
{ )| (Engine stopped) | e Throttle position sen-
Throttle valve fully open Approx. 4.0V sor adjustment
START SIGNAL | e Ignition switch: ON — START OFF — ON e Harness and connector
e Starter switch
Throttle valve: e Harness and connector
Closed throttle position ON e Throttle position sen-
CLOSED TH/POS | e Ignition switch: ON (Engine: sor .
(IDLE POSITION) (Engine stopped) After warming up) . Thro!tlg position sen-
sor adjustment
Th_rottle valve: OFF e Throttle position
Slightly open switch
AIR COND sig | ® Engine: After warming | A/C switch "OFF™ OFF e Harness and connector
up, idle the engine A/C switch “ON"' ON e Air conditioner switch
NEUT POSI| SW . . Shift lever "“P" or ‘N ON ® Harness and connector
Ignit tch: ON
(NEUTRAL sw) | ® 'gnition switch: O Except above OFF e Neutral position switch
Steering wheel in neu-
L . tral position OFF e Harness and connector
PW/ST SIGNAL | ® Engine’ After warming | (forward direction) e Power steering oil
up. idle the engine — — X
The steering wheet is ON pressure switch
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TROUBLE DIAGNOSES

Consult (Cont’d)

CHECK ITEM WHEN

MONITOR ITEM CONDITION
i SPECIFICATION OUTSIDE SPEC,
e Engine. After warming
up 1.7 - 2.5 msec. e Harness and connector
INJ PULSE ® A/C switch "OFF" e Injector
e Selector lever "N" e Mass air flow sensor
position 2,000 rpm 1.5 - 2.3 msec. o Inlake air system
e No-load \
Idle 15° BTDC e Harness and conneclor
IGN TIMING ditto — e Camshaft position sen-
2,000 rpm More than 25° 8TDC sor
IACV-AAC/V ditto Idle 20-40%  |e Harness and connector
(AAC VALVE) 2.000 rpm — o IACV-AAC valve
e Harness and connector
e Injector
. , N . Mass air flow sensor
e Engine: After warming | Maintaining engine *
A/F ALPHA up speed at 2,000 rpm 75 - 125% e Heated oxygen sensos
o Carbon canister purge
line
e Intake air system
. R . . Harness and connector
Engine: After warming up, idle the engine A e -
AIR COND RLY Air conditioner swilch OFF — ON OFF ON a A1.r cond!t[oner switch
o e Air conditioner relay
e Ignition swilch is turned to ON (Operales for 1
second) ON
FUEL PUMP RLY |® Engine running and cranking e Harness and connector
e When engine is stopped (stops in 1 second) e Fuel pump relay
Except as shown above OFF
OFF
@ Shift selector lever to
e Jack up rear wheel any position except ® Harness and connector
VALVE TIM SOL | e Engine: After warming “N‘“ or “P" position OFF -» ON — OFF e Valve timing solenaoid
up ® Quickly depress accel- valve
erator pedal, then
quickly release il
e When cooling fan is stopped. OFF
COOLING FAN [en onTny Gn B EOPP T ° Harn~ess and conneclor
(RADIATOR FAN) e When cooling fan operates at low speed _Low @ Cooling fan relay
e When cooling fan operates at high speed i e Coaling fan motor
Engine: After warmin
* 9 lidle ON
EGRC SOL/V A/C swilch “OFF* @ Harness and conneclor
(EGR CONT S7v) |® 2/6 swilch ® EGRC-solenoid valve
e Shift lever N 2,000 rpm OFF
. N_o;load
Idle 0% e Harness and connector
W/G CONT S/v ditto —_— -~ - , ® Wastegate valve con-
‘Racing up to 4,000 rpm 20% trol solenoid valve
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TROUBLE DIAGNOSES
Consult (Cont’d)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

e Engine: Return to the original
trouble condition

o Change the amount of tuel injec-
tion with the CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

e Harness and connector
o Fuel injectors
e Heated oxygen sensors

IACV-AAG/V OPEN-
ING
(AAC/V OPENING)

e Engine: After warming up, idle
the engine.

o Change the IACV-AAC valve
opening percent with the CON-
SULT.

Engine speed changes according
to the opening percent.

e Harness and connector
e IACV-AAC valve

ENG COOLANT
TEMP

(ENGINE TEMPERA.-
TURE)

e Engine: Return to the ariginal
trouble condition

e Change the engine coolant tem-
perature with the CONSULT.

\f trouble symptom disappears,
see CHECK ITEM.

e Harness and conneclor

e Engine coolant tempera-
ture sensor

e Fuel injectors

IGNITION TIMING

@ Engine: Return to the original
trouble condition

e Timing light: Set

o Retard the ignition timing with
the CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

o Adjust initial ignition tim-
ing

POWER BALANCE

e Engine: After warming up, idle
the engine.

e A/C switch "OFF"

o Selecior fever ‘N position

o Cut oft each injector signal one
at a time with the CONSULT.

Engine runs rough or dies.

e Harness and connector
® Compression

e Injectors

o Power transistor

e Spark plugs

o Ignition coils

COOLING FAN
(RADIATOR FAN)

e [gnition switch: ON
® Turn cooling fan “LOW", "HI"
and "OFF" with CONSULT

Cooling fan moves at low and high
speed, and stops.

e Harness and connector
o Cooling fan relay
@ Cooling fan motor

FUEL PUMP RELAY

e Ignition switch: ON (Engine
stopped)

e Turn the fue! pump relay “ON"
and “"OFF'" with the CONSULT
and listen to operating sound.

Fuel pump relay makes the operat-
ing sound.

& Harness and connector
e Fuel pump relay

EGRC SOLENOID
VALVE
(EGR CONT SOL
VALVE)

VALVE TIM SOL

e [gnition switch: ON

e Turn solenoid valve “ON' and
“OFF" with the CONSULTY and
listen to operating sound.

Each solenoid valve makes an
operating sound.

e Harness and connector
e Solenoid valve

SELF-LEARNING
CONT

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

touching "CLEAR" on the screen.
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FUNCTION TEST

Consult (Cont’d)

MODE

FUNCTION TEST
ITEM

CONDITION

SELF-DIAG
RESULTS

o Ignition switch: ON
(Engine stopped)

e Displays the self-diagnos-
tic results.

CLOSED THROTTLE
POSI

(CLOSED THROTTLE
POSITION SWITGH
CIRCUIT)

(IDLE POSITION
(IDLE SWITCH CIR-
Cuim)

e [gnition switch: ON
(Engine stopped)

e Closed throttle position
switch circuit is tested
when throttle is opened

JUDGEMENT

and closed fully.
("CLOSED THROTTLE
POSI" is the test item
name for the vehicles in
which idle is selecled by
throttie position sensor.)

THROTTLE POSI
SEN CKT
(THROTTLE SENSOR
CKT)

Ignition switch: ON
(Engine stopped)
Throtile position sensor
circuit is tested when
throttle is opened and
closed fully.

NEUTRAL POSI SW
CKT

(NEUTRAL SW CIR-
cuIT)

FUEL PUMP
CIRCUIT

Ignition switch: ON
(Engine stopped)

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

‘ CHECK ITEM (REMEDY)

JObjective system

e Harness and connector

e Throltle position sensor
(Closed throttle position
switch)

o Throttle position sensor
(Closed throttle position
switch) adjustment

o Throttle linkage

& Verify operation in DATA
MONITOR mode.

& Harness and conneclor

e Throtlle position sensor

e Throttle position sensor
adjustment

® Throttle linkage

e Verify operation in DATA
MONITOR mode.

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

3.0v
fully closed)
OUT OF N/P-POSITION OFF
IN N-POSITION ON

e Harness and connector

e Neutral position switch/
Inhibitor switch

e Linkage + Inhibttor switch

adjustment

lgnition switch: ON
(Engine stopped}

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

EGRC SOL/V CIR-
cuIT

(EGR CONT SV CIR-
CuUIm)

Ignition switch: ON
(Engine stopped)
EGR control S/V circuit is
tested by checking sole-
noid valve operating
noise,

VALVE TIMING S/V
CKT

Ignition swilch: ON
(Engine stopped)

Valve timing S/V circuit is
tested by checking sole-
noid valve operating
noise.

L 4

leed hose.

The solenoid valve makes an
sound every 3 seconds

There is pressure pulsation on the fuel

o Harness and connector
& Fuel pump

® Fuel pump relay

e Fuel filter clogging

e Fuel level

o Harness and connector

The solenoid vaive makes an
sound every 3 seconds.

COOLING FAN CIR-
cuiT

(RADIATOR FAN
CIRCUIT)

o ignition switch: ON
(Engine stopped}

e Cooling tan circuit is
tested by checking cooling
fan operation.

e The cooling fan rotates and
every 3 seconds.

operating
o EGRC-solenoid valve
. e Harness and connector
operating e Valve timing solenoid
valve
e Harness and connector
stops

s Cooling fan relay
¢ Cooling fan motor
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TROUBLE DIAGNOSES

Consult (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

START SIGNAL
CIRCUIT

e Ignition switch: ON —
START

e Start signal circuit is
tested when engine is
siarted by operating the
starter. Batlery voltage
and water temperature
before cranking, and aver-
age batlery voltage, mass
air flow sensor output volt-
age and cranking speed
during cranking are dis-
played.

Siart signal: OFF — ON

e Harness and connector
e Ignition switch

PW/ST SIGNAL
CIRCUIT

o Ignition switch: ON
(Engine running)

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

Locked position ON

I

—

Neutral position OFF

® Harness and connector

e Power steering oil pres-
sure switch

e Power steering oil pump

VEHICLE SPEED
SEN CKT

(CAR SPEED SEN
CIRCUIT)

e Vehicle speed sensor cir-
cuil is tested when vehicle
is running at a speed of 10
km/h (6 mph) or higher.

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

e Harness and connector
e Vehicle speed sensor
o Electric speedometer

IGN TIMING ADJ

e After warming up, idle the
engine.

¢ Ignition timing adjustment
is checked by reading
ignition timing with a tim-
ing light and checking
whether il agrees with
specifications.

The timing light indicates the same
value on the screen.

o Adjust ignition timing (by
moving camshaft position
sensor ar distributor)

o Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

e Air-fuel ratio feedback cir-
cuit (injection system, igni-
tion system, vacuum
system, etc.) is lested by
examining the heated oxy-
gen sensor oulput at 2,000
rom under non-loaded
state.

e 02 SEN COUNT: More than 5 times
during 10 seconds

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

o IGNITION SYS (Spark
plug, power transistor,
ignition coil, harness or
connector)

e VACUUM SYS (Inlake air
leaks}

o Heated oxygen sensor cir-
cuit

e Heated oxygen sensor
operalion

e Fuel pressure high or low

e Mass air flow sensor
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Consult (Cont'd)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e After warming up, idle the - G
engine.
e Injeclor operation of each ® Injector circuit (Injector,
cylinder is stopped one harness or connector) M ,

after another, and result-
ant change in engine rota-

@ Ignition circuit (Spark

Difference in engine speed is greater s
ptug, power transistor,

POWER BALANCE than 25 rpm before and after cutting oft

tion is examined t lu- . . i \
on is exa ) ed to evalu the injector of each cylinder. ignition coil, harness or =M

ate combustion of each connector)

cylinder. (This is only dis- o Compression

played for models where a e Valve liming 10

sequential multiport fuel |
injection system is used.)

e After warming up, idle the

e Harness and connector

engine.
IACV-AAC/V SYS- @ IACV-AAC valve system is | Difference in engine speed is greater * lA.CV—AAC valve .
TEM tested by detecting change [ than 150 rpm between when valve open- ® Air passage festncllon =
{AAC VALVE SYS- in engine speed when ing is at B0% (102 steps) and at 20% (25 f’:éﬁ?::g':l;ﬁ:zt and
TEM) {ACV-AAC valve opening steps). o IAS {Idle adjusting screw)
is changed to 0%, 20% ‘ adjustment Gl
and 80%.
-
Diagnostic Procedure Ll

CAUTION:

1. Before connecting or disconnecting the ECM harness AT
connector, turn ignition switch OFF and disconnect nega-
tive baftery terminal. Failure to do so may damage the
ECM. Because battery voltage is applied to ECM even if =0
ignition switch is turned off.

SEF?&Qﬂ .

2. When connecting ECM harness connector, tighten secur-

ing bolt until red projection is in line with connector face.
Red BE
projection Ui

)

RS
Protector

SEF725H @fj’

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

4. Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors. 21
FOX

SEF291H
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7 Perform ECM in- \
put/output signal
¢~ inspection before-

replacement.

~ e
— N CHECK —
~ ~

SEF051P

Battery
voltage

Harness connector
for solenoid valve ECM

NG
Solenoid valve
S
OK
Circuit tester D'
SEF348N

Diagnostic Procedure (Cont’d)

5. Before replacing ECM, perform ECM input/oulput 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 Il (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.

EC-62



TROUBLE DIAGNOSES

Basic Inspection

o Gl
BEFORE STARTING
1. Check service records for any recent”’
repairs that may indicate a related WA
problem, or the current need for
scheduled maintenance. BN
2. Open engine hood and check the fol- )
SEF1421 lowing:
e Harness connectors for proper con- e
nections

e Vacuum hoses for splits, kinks, and
proper connections

e Wiring for proper connections,

‘ pinches, and cuts

2
2 CL
CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT" to the data link
connector for CONSULT and select M7
odels D models
ngaTnk RH Dat: tink “ENGINE" from the menu. (Refer to
connector connector 2\ page EC-53.)
=\ for CONSULT for CONSULT - . AT
LS
2
DOES ENGINE START? No |Ggoto @ .
Yes ZA

—t— Accelerator pedal El
—————— | CHECK IGNITION TIMING. NG RA

Adjust ignition timing by

Warm up engine sulficiently and check turning camshaft position
/\ ignition timing at idle using timing light. sensor. AR
A Q\ (Refer to page EC-33.) ot

U L 4E° L e
/ ﬁ < | lgnition liming: 15°+ 2° BTDC
OK ST
\ 0 (Go to ® on next page.)

i
| A
SEF1441 =
m Timing
light RE
Q —_—
> T _
A El
X
SEF284G
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IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT 8Y TURNING
THE CRANK ANGLE SENSOR

W IGN TIMING A0 B [

=

iy
START ]

SEFBﬂ:'vj

” collector

REN

(S

MEC130B

THROTTLE SEN

CAS*RPM (REF)
IDLE POSITION

WM THROTTLE SEN ADJ W
® %% ADJ MONITOR %% %
0.45V

MONITOR

3 wr
models

N

Basic Inspection (Cont’d)

®

RPM.

CHECK IDLE ADJ. SCREW INITIAL SET

1. Select "IGN TIMING ADJ" in
“WORK SUPPORT" mode.

2. When touching “START", does
engine speed fall to 750+ 50
rpm (A/T in “'N" position)?

®

OR
When disconnecting throltle posi-
tion sensor harness connectar,
does engine speed fall to
75050 rpm (A/T in “N" posi-
tion)?

OK

NG

Adjust engine speed by
turning idle adjusting

screw.
[

SEF003Q

—CHECK THROTTLE POSITION SENSOR
IDLE POSITION.

1. Perform "THROTTLE 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 fully
closes.) and "'IDLE POSITION”
or "CLOSED TH/POS" stays
“ON',

OR

NG

Measure output voltage of throt-
tle position sensor using
voltmeler, and check that it is
0.35 to 0.65V. {Throttle valve fully
closed.}

OK

(Go to on next page )

EC-64

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

2. Disconnect throttle
position sensor harness
connector for a few
seconds and then
reconnect it.

3. Confirm that “{OLE
POSITION" or
“'CLOSED TH/POS"
stays "ON'"".




TROUBLE DIAGNOSES

#MONITOR aNO Fall [_]
START SIGNAL OFF
(DLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON

]

[ RECORD |

SEF384J

8 | @

1/§|

Basic Inspection (Cont’d)

|

CHECK SWITCH INPUT SIGNAL.

Select the following switches in

“DATA MONITOR" mode,

a) Start signal,

b) Idle position or closed throttle
position,

c) Air conditioner signal,

NG

SEF\SO![

FAILURE DETECTED

NO SELF DIAGNCSTIC
FAILURE INDICATED

FURTHER TESTING MAY
BE REQUIRED **

|

M SELF-DIAG RESULTS B[]

TIME

| ERASE |

PRINT

MEF674D

SEFO51P

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 volt-
meter at each ECM terminal.
Switch Condition Voltage (V) -
. IGN ON 0 ~ Battery volt-
Start signal - IGN START age
Accelerator
Closed throt. |Pe92! released |, .o o 65
tle position — Accelerator Approx 40
pedat fully
depressed
AIC  AIC
A/C signal OFF ~ON Battery voltage
. . — Approx 0
(Engine running)
Neutral IS.eI.?c!orllell\/er i<.s
Parking) N" or "P" posi-
Losmon tion 0—»40-50
switch — Except "N"
and “P" position
lOK
READ SELF-DIAGNOSTIC RESULTS.
1. Perform "'SELF-DIAG
RESULTS" mode.

2. Read out self-diagnastic
results.

3. Is a faiture detected?

OR
@ 1. Set Diagnostic Test Mode Il.
(Self-diagnostic results) (Refer

to page EC-50)

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

3. Are the diagnastic trouble
codes being output?

lNo

INSPECTION END

EC-65

Repair or replace the
malfunctioning switch or
its circuit.

Ytis’l_aoTthe relevant inspec-
N tion procedure.
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode i

Display How to perform diagnostic test mode Il (Seli-diagnostic results) judgement
Detected items | Diagnosbic trou- —
ble code No. IHustration Method
% MONITOR ¥ NO FAL []
CAS*RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C aN DE 1 LF
SUGASSEN ooy | |PETOnM DIGNOSTe TEST Mo I S
M/R FIC MNY LEAN 1) Start engine ).
SPI )
CAR EED SEN Olumih 2} Selecl "'OATA MONITOR' mode with
CONSULT.
RECORD | % NO FAIL
Camsharft oR
pf)sﬂxpn sensor " SEF004Q @ 2) Turn ignition switch "OFF'* and then
circuit AN
ON™.
3) Perform diagnostic test mode \l (Self-
\ | / diagnostic results) with ECM.
Malfunclion Indicator lamp displays
~~ - dlagnosiic trouble code No. 55.
— [ CHECK —
-~ ~
SEF051P
¥r MONITOR % NO FaiL [
CAS*RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN B81°C
EXH GAS SEN 0.06V PERFORM DIAGNOSTIC TEST MODE I (SELF-
M/R F/C MNT LEAN DIAGNOSTIC RESULTS).
CAR SPEED SEN Okmm 1) Turn ignition switch "ON'* wait for at least 5
seconds and then start engine.
- 2) Select “"DATA MONITOR" mode with
Mass flo RECORD | CONSULT.
air W
sensor circuit 12 SEF004Q % NO FAIL
OR
2) Perform diagnostic test mode Il (Self-
diagnostic results) with ECM.
\ ' / Malfunciton indicator lamp displays
~ ~ diagnostic lroutle code No. 55.
—[MCHECK —
~ ~
SEF051P

EC-66




TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in

Diagnostic Test Mode I (Cont'd)

How to__periorm diagnostic lest mode Nl (Self-diagnostic results) judgement

Method

Display
Detected items | Diagnhostic trou- -
ble code No. IMustration
¥ MONITOR ¥ NO FAIL []
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN 0.06V
M/R F/C MNT LEAN
CAR SPEED SEN Okm/h
Engine coolant RECORD T
lemperature 13 004G
sensor circuit
\ |/
~ -
—[1CHECK —
~ ~
’—‘ SEFD51P
% MONITOR ¥ NO FalL []
CAS*RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN 81°C
EXH GAS SEN 0.06V
M/R F/C MNT LEAN
CAR SPEED SEN Okm/h
RECORD |
Ignition signal o1
circuit SEF004Q
\N_ |/
\ /
—MNCHECK —
- ~N
SEF051P

PERFORM DIAGNOSTIC TEST MODE 1l (SELF-
DIAGNOSTIC RESULTS).
1) Turn ignition switch “ON™" or start engine
(’ 2) Select ""DATA MONITOR™ mode with
CONSULT.
¥ NO FAIL
OR
2) Perform diagnostic lest mode Nl {Self-
diragnostic resulls) with ECM.
Maltunction indicator lamp displays
diagnosiic trouble code No. 55.

PERFORM DIAGNOSTIC TEST MODE 11 {(SELF-
DIAGNOSTIC RESULTS).
1) Start engine.
2) Select "DATA MONITOR™ mode with
CONSULT.
% NO FAIL
OR

2) Turn ignition swilch "OFF'" and then
LON

3) Perform diagnostic test mode Il (Self-
diagrostic results) with ECM.
Malfunction indicator lamp displays
diagnostic trouble code No. 55.

D agnostic test mode il (Self-diagnostic resufts) is nol performed but this method provides results which are equal to the sell-giagnostic

results.

EC-67
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TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont'd)

Display How to perform diagnostic test mode It [Seit-diagnostic results) judgement
Detected items | Diagnostic trou-
ble code No. lllustration Method
% MONITOR v No FaiL []
CAS<RPM(REF) 800rpm
AIR FLOW MTR 1.55V
ENG TEMP SEN °
EXH EAS 525 0 g;vc PERFORM DIAGNOSTIC TEST MODE Il (SELF-
MR F/C MNT LEAN D'GNOST!;?E:E;‘;';::)‘
CAR SPEED SEN Okm/h 2) Select "DATA MONITOR'* mode with
CONSULT.
RECORD # NO FAIL
Boost pressure 26 OR
sensor circuit SEF004Q 1) Turn ignition switch "OFF"" and then
“ON".
2) Perform diagnostic test mode Il (Self-
\ I / diagnostic results) with ECM.
~ P Malfunction Indlcator lamp displays
diagnostic Irouble code No. 55.
—[CHECK —
-~ / ~
SEF051P
% MONITOR ¥ NO FAiL [
CAS*RPM(REF) 800rpm
AIR FLOW MTR 1.55vV
ENG TEMP SEN 81°C PE OSTI DE Il (SELF
MR F/IC MNT LEAN 1) Start engine "
CAR E :
SPEED SEN Okm/h 2) Select "DATA MONITOR" mode with
' CONSULT.
RECORD | % NO FAIL
Knock sensor 24 OR
circuit SEF004Q 2) Turn ignition switch “OFF" and then
"ON".
3) Perform diagnostic test mode il (Self-
\ l / diagnostic results) with ECM.
Malfunction indicator lamp displays
™~ - diagnostic trouble code No. 55.
—~HCHECK —
-~ / ~
SEF051P

‘. Diagnostic test mode Il (Self-diagnostic results) is not performed but this method provides resuits which are equal to the self-diagnostic

results.

EC-68



TROUBLE DIAGNOSES

Bl Mork (snort fine) Diagnostic Procedure 1 — Symptom — High
Idling after Warm-up
Cam follower
lever pin
™ -
s | | CHECK FAST IDLE CAM, |No | Check fast idle cam
Does mark (short line) on fast idle cam adjustment. (See page
align with the pin center of cam follower EC-207.)
lever? J
Fast idle cam Yes
SEF0050
E— )
— v o
BacvitesT @ [ CHECK (NTAKE AIR LEAK. Yes | Discover air leak localioq
1. Select "SELF-LEARNING and repair. B
SEL L, CONT" in "ACTIVE TEST"
mode.
=== MONITOR= = = _ :
CAS-RPM (REF) 862rpm 2. Clea:j Fhe self Iearn?ng control
ENG TEMP SEN 89°C coefficient by touching
EXH GAS SEN 0.20v “CLEAR".
AF ALPHA 100% | 3. Does the engine speed drop?
CLEAR OR
J @ 1. Disconnect mass air flow sen-
| SEF8S7K
sor harness connectors.
2. After starting and running
engine for at {east 30 seconds
3 al 2,000 rpm, does the engine
2 ity 4 speed drop?
N 7 ‘
OISCONNECT - R \ N 5 Iﬁ)
/' ~ 1: Y_
A Y 6 I CHECK THROTTLE LINKAGE. NG | Repair throttle linkage or
(g ()‘ 1. Check that throttle linkage moves sticking of throttle valve.
Y _
Mass air flow sensor ‘ ‘ smoothly.
MEF68eD | | 2. Confirm that throttle valve both tully

opens and fully closes.

[OK

INSPECTION END

EC-70



TROUBLE DIAGNOSES

7] OISCONNECT Diagnostic Procedure 2 — Symptom — Hunting

\ 1/ [ 1] &
D= CHECK HEATED OXYGEN SENSORS.
When disconnecting heated oxygen sen-

Check heated oxygen
sensor(s). (See page

sor harness canneclors, is the hunting EC-152) WA
" = fixed?
C(\ L 38 '.M,' No W
(-\}m o ) il

SEF307G J S

"~ | PERFORM POWER BALANCE TEST. No | Goto Y . 16
= 1. Perform “POWER BALANCE"
W ACTWVE TEST in *ACTIVE TEST" mode.
% k % POWER BALANCE * % % 2. Is there any cylinder which
s======MONITOR s====== does not produce a momentar
CAS.APM [REF)  826rpm > No" P . Y
AR FLOW MTR 153V engine speed drop’
AAC VALVE 26% ————— OR FE
— @ When disconnecting each injector
- 2 II a I TEST harness connector one at a time, i
I ‘D SIART is there any cylinder which does Gl
not produce a momentary engine
SEF797K speed drop? T
] ¢
QA Yes
t r 57
L CHECK SPARK PLUGS. NG | Repair or replace spark
Remove tha spark plugs and check for | plug(s). u
fouling, etc. ’ T i) :
;
\ A
ap | CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
meci2sa| | When pinching blow-by hose (lowering and repair. BA
the blow-by air supply), does the engine !
speed rise?
No )
{
i
(Go to ® on next page.) &7
RS
SEF879J g7
o —_
" T Blow-by hose
@\’: KA
Rocker
| -\ cover 1
-5 — )
‘ Pinch
DX
Front SEF007Q

EC-71




TROUBLE DIAGNOSES
Diagnostic Procedure 2 — Symptom — Hunting

s (Cont’d)
®
B l N ,
CHECK EGR VALVE. ] NG | Repair or replace
—_ Check EGR valve for sticking.

lOK

‘ INSPECTION END

S

| secsam\

Diagnostic Procedure 3 — Symptom —
Unstable Idle

| CHECK EGR VALVE. NG | Repair or replace.
o |
Check EGR valve for sticking.
OK
B . o o .
] SEC547A| | PERFORM POWER BALANCE TEST No (Goto &
1. Perform “"POWER BALANGE" g
B AcTive TesT B D in "ACTIVE TEST modg
2. Is there any cylinder which
* % * POWER BALANCE ¥ ¥ ¥ does not produce a momentary
==w====MOQONITOR ======<= ) d ”
CAS-RPM (REF)  B25rom engine speed drop”
AIR FLOW MTR 183V e OR
‘ AAC VALVE 26% @ When disconnecting each injector
_”__]—-— harness connector one at a time
ﬂlﬂ '
- 3 ”I'l— TEST i is there any cylinder which does
| LSTART not produce a momentary engine
‘ speed drop?
SEF797K -

VN | & lYes

Injector harness connector

Ul CHECK INJECTOR. No . | Check injector(s) and cir-
Does each injector make an operaling cuit(s).
sound at idle?

lYes

(Go to & on next page.)

Oil filter cap\

ST T
@& T u@:

At idle

Suitable tool

SEF730L
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TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Symptom —
2| Unstable Idle (Cont’d)
lgnition coil T
CHECK IGNITION SPARK. NG | Check ignition coil, power
& 1. Discannect ignition coil assembly transistor unit and their
. \ % from rocker cover. circuits. (See page
- \ 2. Connect a known good spark plug to EC-120, 202.)
® & Spark ptug the ignition coil assembly.
SEF008Q 3. Place end of spark plug against a
— suitable ground and crank engine.
4. Check for spark.
OK
CHECK SPARK PLUGS. Repair or replace spark
Remove the spark plugs and check for plug(s).
fouling, etc.
| o9 ]
OK
a
SEF1S8!] | CHECK FUEL PRESSURE. NG | Check fuel pump and cir-
1, Perform "‘FUEL PRESSURE cuit.
6] RELEASE" in "WORK

B FUEL PRES RELEASE It

FUEL PUMP WILL STOP BY
TOUCHING START DURING
iDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

S
[ START ]

Pl

—

P

MEFE880

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?, 36 psl)
OR
. Release fuel pressure to zero.
(Refer to page EC-208.)
2. Install fuel pressure gauge and

check fuel pressure.

e

(Go to ® on next page.)

EC-73
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TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Symptom —

Unstable Idle (Cont’d)

EC-74

MIXTURE RATIO TEST @
ACCELERATE TO 2000 APM
AND HOLD THEN TOUCH
START
CHECK HEATED OXYGEN SENSOR. NG | Replace heated oxygen
1. Start engine and warm it up suffi- | sensor(s).
1800 2000 2200 ciently.
) 2. Perform “MIXTURE RATIO
[ ~ext || START ] TEST" in “FUNCTION TEST"
! MEF689D mode.
OR
=~ 2. See ""M/R F/C MNT" in "“Data
TIMONITOR  JINO FAILL I:] monifor’’ mode.
CAS-RPM (REF)  2000rpm 3. Maintaining engine at 2,000
M/R F/C MNT RICH rpm under no-load (engine is
warmed up sufficiently.), check
that the monitor fluctuates
between "LEAN" and "RICH"
more than 5 times during 10
I-— seconds.
RECORD 1 cycle: RICH — LEAN — RICH
SEF818K 2 cycles: RICH —» LEAN —
RICH — LEAN —
RICH
OR
\ | / 2. Set ‘'Heated oxygen sensor
monitor"” in Diagnostic Test
_ CHECK — Mode Il. (See page EC-52))
- ~ 3. Maintaining engine at 2,000
/ \ rpm under no-load, check to
I make sure that malfunction
indicator famp goes ON and
OFF more than 5 times during
SEFOS1P 10 seconds.
— T — T
E — T Blow-by hoseb\'—: OK
N — B8 v
Rocker CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
>[ When pinching blow-by hose (lowering "| and repair.
o - the blow-by air supply), does the engine
Pinch speed rise?
a R lNo
Front SEF007Q (Go to © on next page.)




TROUBLE DIAGNOSES

# IGN TIMING ADJ B E]_
—~ CONDITION SETTING --
ioneT Feepeack HOLD

====== MONITOR =======
CAS-RPM (REF)  762rpm

(GN 1IMING 168TDC
IDLE POSITION ON

L

SEF786K

|ACV-AAC and
FICD valve

Idle adjusting

/) scrcw/ /}

SEF996P

COMPRESSION

PRESSURE

SEF309G

Diagnostic Procedure 3 — Symptom —
Unstable Idle (Cont’'d)

©

r

CHECK IDLE ADJ. SCREW CLOGGING.

1.

2.

Perform "“IGN TIMING ADJ" in
"WORK SUPPORT" mode.
Can you set engine speed at
750+ 50 rpm (A/T in "N" posi-
tion) by turning idle adjusting
screw?

OR

rpm

rpm

@1,

. Can you set engine speed at

Disconnect throttle position
sensor harness conneclor.

750+ 50 rpm (A/T in “'N" posi-
tion) by turning idle adjusting
screw?

- 1

Tes

CHECK COMPRESSION PRESSURE.
o Check compression pressure.
Standard: kPa (bar, kg/cm?, psl)/300

981 (9.81, 10.0, 142)
Minimum: kPa (bar, kg/cm?®, psi)/300

883 (8.83, 9.0, 128)
Ditference belween each cylinder:
kPa (bar, kg/cm?, psi)/300 rpm

98 (0.98, 1.0, 14)

Disconnect and reconnect harness con-
nectors in the circuil. Then retest.

ﬁK

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

EC-75

Trouble is not fixed.

NG

7| rings, valves, valve seats

]NO Check for IACV-AAC valve
clogging or throttle valve

clogging.

Check pistons, piston

and cylinder head gas-
kets.

_
A

I8
3¢

i
|

29
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TROUBLE DIAGNOSES

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

SEF3801

Cold

CHECK BATTERY AND STARTER.
Check battery and starter condition.
(Refer to EL section.)

OK

macrnve Testl L]

FUEL PUMP RELaY ON

CAS.RPM

Orpm

MONITOR
{REF)

__§ i
oNoFfF || OFF |

SEF498L \ ‘

r

-.

Repair or replace.

CHECK FUEL PRESSURE.
1. Turn ignition switch “ON"".
2

in "ACTIVE TEST' mode.
3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure puisation felt on
the fuel feed hose?

. Perform “FUEL PUMP RELAY"

No

OR
1. Pinch fuel feed hose with fin-

®

gers.

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

Check fuel pump and cir-

" | cuit. (See page EC-159.)

feed hose?
Yes
v
I CHECK FAST IDLE CAM. No R Check fast idle cam
When the engine is cold, does mark " | adjustment. (See page
(long line) on fast idie cam align with EC-207.)
the pin center of cam follower lever?
SEF010Q
Yes
Cam follower m ,L
lever pin
CHECK IACV-AAC VALVE. Yes | Check IACV-AAC valve
When pressing accelerator pedal fully, | and circuit. (See page
can you slart the engine. EC-169.)

=" /|, Thermo-
& / element

Mark (long line) Fast idle cam

SEFDHQ‘

lNo

{(Go lo ® on next page.)

SEF3821

EC-76




TROUBLE DIAGNOSES

SEFDOBQ

SEF1581

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

Cold (Cont’d)
®

l

CHECK INJECTOR.

No

Check injector(s) and cir-

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

2. Disconnect power transistor harness
conneclor.

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

4. When rotating camshalft position sen-

operating sound?

Yes
6 l

CHECK IGNITION SPARK.

sor shaft, does each injector make an

NG

cuit(s).

Check ignition coil, power

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

lOK ‘
| S

CHECK SPARK PLUGS.

NG

| transistor unit and their

circuits. (See page
EC-120, 202)

Remove the spark plugs and check for

fouling, etc.
oK o

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

Trouble is not tixed.

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

EC-77

Repair or replace spark
plug(s).

CHECK ECM POWER SUPPLY AND NG | Repair or replace.

GROUND CIRCUIT.
Reter to page EC-105.

o
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TROUBLE DIAGNOSES

Diagnostic Procedure 5 — Symptom — Hard to

B ACTIVE TEST ]

FUEL PuMP RELAY ON

= MONITOR

CAS+RPM (REF) Orpm

- 0
ISIYM [ ovvose |[ OFF

SEF498L

Start or Impossible to Start when the Engine is

Hot

CHECK FUEL PRESSURE.
@ 1. Turn ignition switch “ON".
2.
in “ACTIVE TEST" mode.
3. Pinch tuel feed hose with fin-
gers.
Is fuel pressure pulsation felt on

the fuel feed hose?
OR

No

Perform “FUEL PUMP RELAY"

1. Pinch fuel teed hose with fin-
gers.

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

lYes

Check fue! pump and cir-

cuit. (See page EC-159.)

fr Spark plug

SEF008Q

EC-78

CHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator
vacuum hose and plug hose.
2. Can you start engine?
No
CHECK {NJECTOR. No .| Check injector(s) and cir-
Does each injector make an operating 71 cuit(s).
Pressure regulator 4 at idle?
soun ?
‘ SEF014Q Y
es
A 4 4] v
@ﬂ ) 2 S CHECK IGNITION SPARK. NG | Check ignition coil, power
E“"k 1. Disconnect ignition coil assembly | transistor unit and cir-
¢, from rocker cover. cuits.
4 2. Connect a known good spark pilug to (See page EC-120, 202))
the ignition coil assembly.
- Suitable fool 3. Ple.nce end of spark plug agains_i a
/’l Cliek suitable ground and crank engine
C/"el. 4 Check for spark.
SEF730L lOK
4]
Ignition coil (Go to ® on next page.)




TROUBLE DIAGNOSES

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

Hot (Cont’d)
®

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

Refer to page EC-105.
OK

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

Trouble is not fixed.

Y

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

EC-79
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TROUBLE DIAGNOSES

/w\s

e

SEF380!

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

Conditions

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

NG

Repair or replace.

—

\ 4

FUEL

CAS.RPM

BACTIVE TESTH ]

puMP RELAY ON

MONITOR == = =
(REF) Orpm

g R
IGLO (oo )| OFF |

SEF498L

OK

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 juel pressure pulsation felt on the fuel
feed hose?
OR

No

Check fuel pump and cir-

Fue)
filter

4

Vo
e |

SEF010Q

1. Pinch fuel feed hose with fin-
gers.

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

®

Yes

v

| cuit (See page EC-159.)

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

Yes

Check injector(s) for leak-

Y

SEF3821

No

ﬂ v

age.

CHECK INJECTOR.

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

2. Disconnect power transistor harness
conneclor

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

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

SEF012Q

operating sound?

No

Check injectors and cir-

lYes

(Go to ® on next page.)

EC-80
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TROUBLE DIAGNOSES
Diagnostic Procedure 6 — Symptom — Hard to

— | Start or Impossible to Start under Normal
Ignition coil Conditions (Cont’d)
l
X MA
. CHECK IGNITION SPARK. NG ‘ Check ignition coil, power
A 1. Disconnect ignition coil assembly lransistor unit and cir-
& Spark plug from rocker cover. cuits. Y|
2. Connect a known good spark plug to (See page EC-120, 202)
SEF008Q the ignition coil assembly.
3. Place end of spark plug against a G
6] suitable ground and crank engine.
4. Check for spark.
L
lox
g FE
CHECK SPARK PLUGS. NG | Repair or reptace spark :
Remove the spark plugs and check for plug(s).
u)uling_ etc. | — eL
N2 1h
lox ‘
SEF156| i
M7 t
‘ CHECK EGR VALVE. NG [ Repair or replace. | ~
‘ Check EGR valve for sticking. — .
AT .
lOK Al
_ — — ) ‘
CHECK ECM POWER SUPPLY AND NG | Repair or replace. ‘ 20 3
GROUND CIRCUIT. v

Refer to page EC-105.
Ok A
Y

. 3
SECS47A Dlsconm.act andﬂrec?nnect harness con- A
nectors in the circuit. Then retest. it

:
H
i

Troubie is not fixed.

;
3 | BR

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

nector and retest.

29
R

B

HI:@\
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TROUBLE DIAGNOSES

Pressure regulator

SEFD14Q

N ™S
Vapor line
Vacuum line
L\
\
\\\ /
Activated 5
carbon
\  canister”

SEF983P

—————
— T Blow-by hose

P

SEF007Q

n

Diagnostic Procedure 7 — Symptom —
Hesitation when the Engine is Hot

CHECK FUEL VAPOR.

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

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

v

No

Check fuel properties.

CHECK CANISTER PURGE.

1. Disconnect canister purge line hose
and plug hose.

2. Perform cruise test.

3. Does the hesitation disappear?

Yes

\d

No

Check purge and vacuum
lines.

CHECK FOR INTAKE AIR LEAK

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

Yes
>

No

v

INSPECTION END

EC-82

Discover air leak location

| and repair




TROUBLE DIAGNOSES

SEF 156t
A

e —
" —_ Biow-by hose h\l‘_:
b=
Rocker

cover

N

‘ ‘ Pinch

/ Front SEF007Q

Diagnostic Procedure 8 — Symptom —
Hesitation when the Engine is Cold

5 CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, etc.
OK

NG | Repair or replace

plug(s).

spark

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

speed rise?
- ]

lNo
Go 1o Diagnostic Procedure 24 (EC-113))

Or try a known good mass air flow sen-
sor.

I Trouble is not fixed.

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

==

INSPECTIONEND

EC-83

Yei Discover air leak locatio
and repair.

i

MA

EM

LG

FE

CL

M

A

EL

(DA



TROUBLE DIAGNOSES

SEF156¢

Diagnostic Procedure 9 — Symptom —
Hesitation under Normal Conditions

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

L

NG

OK

Y

MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH
START

I
1800 2000 2200
| next || START |

MEF696D

Nl

TIMONITOR  YYNO FalL [ ]

CAS.RPM (REF)
M/R F/C MNT

2000rpm
RICH

| RECORD

SEF818K

\ |/

~ ~
CHECK —

~

/ 1\

SEF051P

N ™S

Vapor Ime
Vacuum line

AN
\ \
Achvated
/ carbon

camqter

Purge hne
g N

SEF983P

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

OR

‘ Yes

2. Periorm "MIXTURE RATIO
TEST" in “FUNCTION TEST"™
mode.

2. See "M/R F/C MNT"
MONITOR" mode.

3. Maintaining engine at 2,000
rpm under no-load (with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctuates
between "LEAN'' and “"RICH"
more than 5 times during 10
seconds.

1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN —

RICH — LEAN -
RICH

in “DATA

OR
. Set ""Heated oxygen sensor
monitor” in Diagnostic Test
Mode Il {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

JNO
—

‘ CHECK CANISTER PURGE.
t Disconnect canister purge line hase
and plug hose
2. Perform cruise test.
3. Does the hesitation disappear?

Yes

Repair or replace spark
plug(s).

]

Replace heated oxygen
sensor(s).

lNo

(Go to ® on next page.)

EC-84

Check purge and vacuum
“| lines.




TROUBLE DIAGNOSES

Diagnostic Procedure 9 — Symptom —

injector harness connector7

Sustable tool

} ClieX
C‘/;d’

SEF730L

CHECK INJECTOR,
Does each injector make an operating
sound at idle?

(Go to ® on next page.)

EC-85

S H H age Y
= —1 Hesitation under Normal Conditions (Cont'd)
= @E ®
7
Rocker T 4]
~~~\ cover —
[ CHECK FOR INTAKE AIR LEAK. ¥es [biscover air leak location
a5 When pinching blow-by hose (lowering and repair.
b pinch the blow-by air supply), does the engine
speed rise?
jNo
@ | INSPECTION END ]
/ Froni SEF007C
7] Diagnostic Procedure 10 — Symptom — Engine
Stalls when Turning
F FUEL 1]
-~ -
CHECK FUEL LEVEL. T NG | Fitl tuel tank with fuel
- Check to see that there is enough fuel in
- tank.
E’ lox
SEF38s | A
~ PERFORM POWER BALANCE TEST. No | Goto .
# AcTVE TEST B D 1. Perform "POWER BALANCE"
in "ACTIVE TEST" mode.
* % ¥ POWER BALAN_CE_ff_*_ 2. Is there any cylinder which
CAS-RPM (REF) 825cpm doe‘s not produce a momentary
AIR FLOW MTR 1.53v engine speed drop?
AAC VALVE 26% OR
—[— @ When disconnecting each injector
EE TEST harness connector one at a lime,
D |:| START is there any cylinder which does
- N not produce a momentary engine
speed drop?
//// Q/—iﬁ. € Yes

Check injector(s) and cir-
7] euit(s).

gal

&
=

A

)




TROUBLE DIAGNOSES

How to Execute On-board Diagnostic System in
Diagnostic Test Mode 1l (Cont'd)

Display How to perlorm diagnostic test mode I {Self-diagnostic results) judgement
Detected tems | Diagnostic trou- Tt —
ble code No. Hlustration Method
® MONITOR  ¥r NO FAIL []
CAS*RPM(REF) 800rpm PERFORM DIAGNOSTIC TEST MODE Il (SELF-
AIR FLOW MTR 1.55V DIAGNOSTIC RESULTS).
ENG TEMP SEN 81°C 1) Jack up drive wheels
EXH GAS SEN 0.06V 2) Stari engine.
M/R F/C MNT LEAN 3) Shift fo a suitable gear position (Except "P" or
CAR SPEED SEN Okmm “N" position), and run engine at vehicle speed
of 5 km/h (3 MPH) or tugher for at least 10 sec-
onds.
. |~— RECORD —| E 4) Select "DATA MONITOR" mode with
Throttle ;_msn.uon 44 SEF004Q CONSULT,
sensor circuit  NO FAIL
OR
4) Turn ignition switch "OFF" and then
\ |/
~ e 5) Perform diagnostic test mode 11 (Self-
diagnostic results} with ECM.
—_— C H EC K -— Malfunction indicator lamp displays
diagnostic trouble code No. 55.
yd ~
SEF051P
St MONITOR ¥ NO FalL [
CAS-RPM(REF) 800rpm
AIR FLOW MTR 1.55v
ENG TEMP SEN 81°C
EXH GAS SEN 0.06v PERFORM DIAGNOSTIC TEST MODE Il (SELF-
W/R F/C MNT LEAN NOSTIC RESULTS
CAR SPEED SEN Okm/h DIAG ) |
1) Turn ignition switch “ON"" or starl engine.
— = 2) Setect “DATA MONITOR" mode with
RECORD CONSULT.
Signal circuit ¢ NO FAIL
from A/T control 54 SEF004Q OR
unit to ECM 2) Perform diagnastic test mode Il (Self-
diagrostic results) with ECM.
| / Maifunction indicator (amp displays
~ \ - diagnostic trauble coce No. 55.
—[FCHECK —
~ ~
SEF051P
EC-69

A

EW

LG

M

AT

gl
2




TROUBLE DIAGNOSES

Ignitron coil

SEF008Q

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

®

a

o |

@ FUEL PRES RELEASE W

FUEL PUMP WILL STOP gY
TOUCHING START DURING
IDLE.

CRANK A FEW TIMES AFTER
ENGINE STALL.

iy

START

[

\ 4

A

MEFBY9D

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.

NG

Check ignition coil, power

4. Check for spark.
OK

| transistor unit and cir-
cuits.
(See page EC-120, 202 )

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 tuel pressure
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psl)

OR

NG

Check fuel pressure regu-

@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)
2. Install fuel pressure gauge and
check fuel pressure.

l

lox

" | tator diaphragm.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

NG

Repair or replace.

LOK

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-86




TROUBLE DIAGNOSES

I1] \ T - ‘| Diagnostic Procedure 11 — Symptom — Engine
\ \\ Hose Stalls when the Engine is Hot

CHECK FUEL VAPOR. Yes | Check fuel properties. ’j
1. Disconnect fuel pressure regulator — - i
vacuum hose and plug hose.
2. Perform cruise test. o1
3. Does the engine stall disappear? )

_ SE Foﬂ No
- [Ee

Pressure regulator

o)

®acTive esT® [ - —
PERFORM POWER BALANCE TEST. No |Goto H . __J
% % x POWER BABANCE x kX 1. Perform "POWER BALANCE"
==-‘-====MON|T R======= . o "
CAS.RPM (REF) 825cpm in "ACTIVE TEST" mode.
AR FLOW MTR 153V 2. Is there any cylinder which .
AAC VALVE 26% does not produce a momentary e

engine speed drop?

j—
__EaEN ey o | N
|:| E‘ I—__JD START When disconnecting each injector

harness connector one at a time,

SEF797K . . ;
is there any cylinder which does M7
//// < — Q\_ not produce a momentary engine
Injector harness connector Ul speed drop?
; — ] o
ul Yes
\
—~ 4
CHECK INJECTOR. No | Check injector(s) and cir- e
Does each injector make an operating | cuit(s).
sound at idle? — — 2
— — il
lYes
MEC125B 4] B . T
: CHECK IGNITION SPARK. NG | Check ignition coil, power
“ 1. Disconnect ignition coil assembly | transistor unit and their
(E@ ( ) /. 6, from rocker cover. circuits. (See page ER
y EI' 'k 2. Connect a known good spark plug to EC-120, 202.)
[
c/l the ignition coil assembly. - ~
‘ch 3. Place end of spark plug againsi a 1

suitable ground and crank engine.
4. Check for spark.
Suitable 100! -

71 Cliek OK
Crp

| ) SEFT30L (Go to ® on next page.)

Spark plug

SEF008Q

EC-87




TROUBLE DIAGNOSES

5
B M rUEL PRES RELEASE B
FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE
CRANK A FEW TIMES AFTER
ENGINE STALL
| START
S
)
. -

MEF699D

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

®

| o

CHECK FUEL PRESSURE.

NG

Check fuel pressure requ-

1. Perform ""FUEL PRESSURE
RELEASE™ in "WORK
SUPPOAT" mode in order to
release fuel pressure 1o zero.

2. Install fuel pressure gauge and
check fue! pressure.
At idle approx. 245 kPa (2.45
bar, 2.5 kg/cm?, 36 psi)
The moment throtlle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)
OR
@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)

2. Install fuel pressure gauge and

check fuel pressure

lor(

\

GROUND CIRCUIT.

| 1ator diaphragm.

{ CHECK ECM POWER SUPPLY AND Wpair or replace.

’ Refer to page EC-105.
OK

—

A

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

]

Trouble is not fixed

Check ECM pin terminals for damage
or the connection ot ECM harness con-
nector. Reconnect ECM harness con-

nector and retest.

EC-88



TROUBLE DIAGNOSES

Mark (long line}

Cam follower
{ever pin

fFast idle cam

Thermo-
element

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

5 1y 2§
N -

o
ZZS

B AcTive TEST BB []

* % x POWER BALANCE % ¥ ¥
=======MONITQR =======

CAS-RPM (REF) 825rpm
AlR FLOW MTR 1 53V
AAC VALVE 26%

R
L™ |

CHECK FAST IDLE CAM. No | Check fast idle cam
When the engine is cold, does fast idle adjustment. (See page
cam keep cam follower lever in posi- EC-207 )
tion?
Yes
SEF011Q
CHECK IACV-AAC VALVE. Yes | Check IACV-AAC valve
When the engine is cold, can you start! and circuits. (See page
the engine when pressing accelerator EC-169.)
pedal fully?
No
PERFORM POWER BALANCE TEST. NG | Go to .
3. Perform "POWER BALANCE" |
po— 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?
_ oK _
SEF797K ﬂ 4

CHECK INJECTOR.

O filler capx

MEC1258

Does each injector make an operating
sound at idle?
J'OK

{Go to ® on next page )

Svitable tool

Cliek

¢ Viep

SEF730L

EC-89

NG [ Gheck injector(s) and cir-
J cuit(s).

Wy

%]

i
)

c¥

Ll
an

M

1l

~r1
=

o)
A

3’7\
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TROUBLE DIAGNOSES

0]

Ignition cont

SEF008Q

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

|

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

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

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

SEF156l

4 Check for spark.
OK
6]

NG

Y

Check ignition coil, power
transistor unit and cir-
cuits.

(See page EC-120, 202 )

8 FUEL PRES RELEASE I

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES AFTER
ENGINE STALL

"

START

MEF7010

CHECK SPARK PLUGS.
Remove the spark plugs and check for

NG

A4

touling, etc.
OK

Repair or replace spark
plug(s).

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?, 36 psi)
The moment throltle valve Is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)

OR

NG

Y

Release fuel pressure to zero.

1.
@ {Refer to page EC-208.)

2. Install fuel pressure gauge and
check {fuel pressure.

lOK

Check fuel pressure regu-
lator diaphragm.

| CHECK ECM POWER SUPPLY AND

GROUND CIRCUIT.
Refer to page EC-105.

OK

Y

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

Trouble is not fixed.

Y

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

EC-90

NG

Repair or replace.




TROUBLE DIAGNOSES

B AAC VALVE SYSTEM B
LET ENGINE IDLE
THEN

TOUCH START
[A/C SW.LIGHT SW OFF)

I T
[ nvext |[_ START |

SEF196L

MACTVE TESTE [

AAC/V OPENING  34%

= = =MONTOR= = =
CAS.RPM (REF)  875rpm
AIR FLOW MTR 160V
ENG TEMP SEN 83°C

fé_ﬁu][ UP_][DWN J[ad]

SEF319LJ
3
2 ‘\" 1y /'4
-~ \-5
R Sl
0° 6
=
SEF 146l

& AcTivE 1FST B ]

* % & POWER BALANCF * % ¥

CAS-RPM (BREF) 875rpm

AlIR FLOW MTR 153V

AAC VALVE 26%
Bl e |
S

SEF79/K

/7 / ~ !
Injector harness connef:lor 7

e

/

Lol fier capd {0

MEC125B

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

Momentarily

L
CHECK IACV-AAC VALVE.
1. Start engine and warm il up

sufficiently.

2. Perform “AAC/V SYSTEM or
“tACV-AAC/V
SYSTEM " in "FUNGCTION
TEST" mode
OR —————

. Select "AAG/V OPENING " or
“IACV-AAC/V OPENING" in
"ACTIVE TEST" mode.

. When touching "“Qu'' and
"'Qd", does the engine spced
change according to the per-
cent of IACV-AAC valve open-
ing?

~—— - OR
When disconnecting IACV-AAC
vaive harness connector, does

the engine speed drop?

o Yes

Check IACV-AAC valve
and circunt. (See page
£C-169)

E=
=c

PERFORM POWER BALANCE TEST.
1. Pertorm “POWER BALANCE"
in “ACTIVE TEST" mode
2. Is there any cylinder which
does not prcduce a momentary
engine speed drop?
OR

1

No | Go to

When disconnecling each injector
harness connector one at a time,
is there any cylinder which does

not produce a momentary engine
speed drop?

CHECK {INJECTOR.
Does each injector make an operating

No | Check injector(s)

sound at idle?
lYes

(Go 1o (B on next page )

EC-91

their circuits)

ai:l !

LI




TROUBLE DIAGNOSES
Diagnostic Procedure 13 — Symptom — Engine
Stalls when Stepping on the Accelerator
Momentarily (Cont'd)

®)

o |

CHECK IGNITION SPARK. NG | Check ignition corl, power

Suitable tool 1. Disconnect ignition coil assembly | transistor unit and their
from rocker cover. circuits. (See page

2 Connect a known good spark plug to EC-120, 202.)

the ignition coil assembly.
SEF7I0L| | 3 Place end of spark plug against an

earth point with engine cranking.
E] 4. Check for spark.

OK

)

CHECK FUEL PRESSURE. NG | Gheck fuel pressure regu-
1. Perform "FUEL PRESSURE lator diaphragm.

k RELEASE" in “WORK -
SUPPORT' mode in order to
release fuel pressure to zero
2. Iinstall fuel pressure gauge and
check fuet pressure.
SEF008Q At idle approx. 245 kPa (2.45

Spark plug

bar, 2.5 kg/cm?, 36 psl)

The moment throflle valve Is
B FUEL PRES RELEASE B fully open:

approx. 294 kPa (2.94 bar, 3.0

FUEL PUMP WILL STOP BY kg/cm?, 43 psi)

TOUCHING START DURING OR

" IDLE. @ 1. Release fuel pressure to zero.

CRANK A FEW TIMES AFTER (Refer to page EC-208.)

ENGINE STALL 2. Install fuel pressure gauge and

‘ check fuel pressure.

oK

Y

U
| START | | CHECK ECM POWER SUPPLY AND NG [ pepair or replace.

GROUND CIRCUIT.

' Refer to page EC-105.

OK

v

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

Trouble is not tixed.

- v

Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
MEF6390 nector and retest.

EC-92




TROUBLE DIAGNOSES

1 AAC VATVF SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
{A/C SW:LIGHT SW OFF}

I "
[ nexr J[ START ]

SEF196L

Diagnostic Procedure 14 — Symptom — Engine

Stalls after Decelerating

CHECK \ACV-AAC VALVE.
1. Start engine and warm it up
sufficiently.

2 Pertorm "AAG/V SYSTEM" or
“IACV-AAC/V SYSTEM” in
“FUNCTION TEST" mode.

OR

o Bactive TesTER [
AAC/V OPENING 34%
= = =MONITOR = = =
CAS-RPM (REF]  B75rpm
AIR FLOW MTR 160V
ENG TEMP SEN 83°C

}E‘)&U UP_|[DWN lrcgﬂcﬂ

1. Select "AAC/V OPENING" or
“[ACV-AAC/V OPENING™ in
“ACTIVE TEST" mode.

? When touching "“Qu'' and
‘Qd"", does the engine speed
change according to the per-
cent of {ACV-AAC valve open-
ing?

OR
@ When disconnecting IACV-AAC
=Y wvalve harness connector, does
the engine speed drop?

SEF313L
3
2‘\\\l:,,’4
- \-5
=k
0 6
SEF 461
@ (GN TIMING ADS @ [
—~ CONDITION SETTING ~-
16N/T FEeoeack: HOLD
=== = MON”’OR ===
CAS-RPM (REN) 762rpm
IGN TIMING 158TDC
IDLE POSITION ON
SEF786K
IACV-AAC and
/FlCD valve
Front

Y

/ ldlé ad]usmgr//}
/ )Screw/ / . SEFageP

Yes

1. Perform “IGN TIMING ADJ" in
“WORK SUPPORT'" maode

2. Can you set engine speed at
750 £50 rpm (AT in "N posi-
tion) by turning idle adjusting
screw?

®

. Disconnect throttle position
sensor harness connector

2. Can you set engine speed at

750 £ 50 rpm (A/T in 'N" posi-

tion) by turning idle adjusting

screw?

Yes

v

{Go to R on next page )

oy

EC-93

CHECK IDLE ADJ. SCREW CLOGGING.

OR —

No

Check 1ACV-AAC valve
and circuit. {(See page
EC-169.)

Check for 1ACV-AAC valve
clogging or throttie body

clogging.

u
nnl

e

PES
=1 |

el
=

uil
e

pall 2
- :
S ]

Y
4
=

]
@

.20
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TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Symptom — Engine
Stalls after Decelerating (Cont’d)

_
#acnvetesTl [ ®
* & X POWER BALANCE * % l
2=2=====MONITOR =======
CAS-RPM (REF) 825rpm ——
AIR FLOW MTR 153V PERFORM POWER BALANCE TEST. INo [Goto A 1
ARC VALVE we | 1. Perform “POWER BALANCE" v
i 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?
4]

SEF797K

CWA

Fes
EHECK INJECTOR.

1. Does each injector make an operating

No | Check injector(s) and cir-

cuit(s).

< Toil titler capx

MEC125B

sound at idle?
Yes

NG

CHECK IGNITION SPARK, Check ignition coil, power

o/
;,4
Y

C,. 1. Disconnect ignition coil assembly transistor unit and cir-
4 from rocker cover. cuits.
2. Connect a known good spark plug to (See page EC-120, 202.)
- Sutable 100l the ignition coil assembly. '
71 Cliek 3. Place end of spark plug against a
C,’.c,' suitable ground and crank engine.
SEF730L‘ | 4. Check for spark.
OK
Ignition cotl
(Go to (B an next page.)
ﬁ\
N
e
* \Q Spark plug

SEF0080

EC-94




TROUBLE DIAGNOSES

B rucL PRES RELEASE B

FUEL PUMP WILL STOP BY
TOUCHING START DURING
10LE

CRANK A FEW TIMES AFTER
ENGINE STALL

MEFB588D

MIXTURE RATIO TES!
ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH
START

1800

2000 2200
| Nﬁxiﬁ%

MEF683D

Yrno ean (]

2000rpm
RICH

7 MONITOR

CAS-APM (REF)
M/R F/C MNT

RECORD |

SEFB1BK

SEF051P

Diagnostic Procedure 14 — Symptom — Engine

Stalls after Decelerating (Cont'd)

®

@ |

CHECK FUEL PRESSURE.

@ 1. Perform "'FUFL. 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?, 36 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (2.94 pbar, 3.0
ka/cm?, 43 psl)

OR

Release fuel pressure to zero

1.
@) {Refer to page £EC-208.)

2. Install fuel pressure gauge and
check fuel pressure.

oK

CHECK HEATED OXYGEN SENSOR.

1. Start engine and warm it up suffi-

ciently.
( 2 Perform "MIXTURE RATIO
TEST" in “FUNCTION TEST"
mode.
————————  OR
2. See "M/R F/C MNT" in "DATA
MONITOR'" mode

3. Maintaining engine at 2,000
rom under no-joad (with
engine warmed up
sufficiently.), check 1o make
sure that the monitor fluciuates
between "LEAN" and “RICH"
more than 5 times during 10
seconds.
1 cycle: RICH -~ LEAN -. RICH

2 cycles: RICH -~ LEAN -.
RICH + LEAN -.
RICH
- DR

. Set ""Healed oxygen sensor
monitor' in Diagnostic Test
Mode Il {See page EC-52)

3. Maintaining engine at 2,000

rprm under no-!oad. check that

malfunction indicator lamp

goes ON and OFF more than 5

times during 10 seconds.

P

(Go ta € on next page.)

EC-95

NG Check ftuel pressure regu-
lator diaphragm.

ING

Replace heated oxygen
sensor(s).

R

j

I



TROUBLE DIAGNOSES

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

©

l

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

Refer to page EC-105.

OK

A\ 4

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

Trouble is not fixed.

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

EC-96




TROUBLE DIAGNOSES

@ AcTive 165T I D

* &k kK POWEH BALANCE X ¥ ¥
=======MCNITQR =======
CAS-RPM (REF) 325pm
AIR FLOW MTR 153V

AAC VALVE 26%

T
.L.J —

E’E FE.ST
T | e

SEF797K

Suitable tool

Click
C,.

7y
SEF730L

Diagnostic Procedure 15 — Symptom — Engine
Stalls when Accelerating or when Driving at

Constant Speed

(1]

PERFORM POWER BALANCE TEST.

@ 1. Perform "POWER BALANGE"
2/ in “ACTIVE TEST" mode.

2. Is there any cylinder which
does not produce a momentary
engine speed drop?

OR

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

Yes

CHECK INJECTOR.

Does each injector make an operating
sound at idle?

When disconnecling each injector

Yes

CHECK IGNITION SPARK.

1. Disconnect ignition coil assembly
from rocker cover.

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

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

%« - Spark plug

SEFN0AO

4. Check for spark.
lox

{(Go to ® on next page.)

EC-97

No [ Check injector(s) and cir-
cuit(s).

NG | Check ignition coil, power

transistor unit and cir-
cuits.
(See page EC-120, 202 )

ary




TROUBLE DIAGNOSES

B FUEL PRES RELEASE W

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES AFTER
ENGINE STALL

I
[ START |

MEF707D

_—l/‘\
B ———n

Blow-by hose Qﬁé
7 —
Rocker
\cover

qs‘@l;ﬁ
2
/

Front SEF007Q

Diagnostic Procedure 15 — Symptom — Engine
Stalls when Accelerating or when Driving at

Constant Speed (Cont’d)
®

a |

CHECK FUEL PRESSURE.
1. Perform ''FUEL PRESSURE
RELEASE" in "WORK

SUPPORT' mode in order to
release fuel pressure 1o zero.

2. Install fuel pressure gauge and
check fuel pressure
At idle approx. 245 kPa (2.45
bar, 2.5 kgicm?, 36 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psi)

OR
. Release fuel pressure to zero.
(Refer to page EC-208.)
2 Install fuel pressure gauge and
check fuel pressure.

-

NG

Check fuel pump. circuit
and fuel pressure regula-
{or.

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

Yes

speed rise?
lNo

Discover air leak location

| and repair.

CHECK ECM POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EC-105.

o No
v

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

Trouble is not fixed
y

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

EC-98




TROUBLE DIAGNOSES

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

@actvetesrm [

% % k POWER BALANCE % k¥ ¥

B25rpm
1 53V
26%

CAS-RPM (REF)
AIR FLOW MTR
AAC VAIVE

R@E

MEC125E! {

CHECK BATTERY AND ALTERNATOR
Check battery and aiternator condition
(Refer to EL section)

NG | Repair or replace.

, lox

SEF389!

1. Perform "POWER BALANCE

B in “ACTIVE TEST" mode.

2 Is there any cylinder which
does not produce a momentary
engine speed drop?

OR

When disconnecting each injector
harness conneclor one at a time,
is there any cylinder which does

not produce a momentary engine
speed drop?

®

SEFT97K
_

H

CHECK INJECTOR.
Does each injector make an operaling
sound at idle?

Yes

:] \/

CHECK IGNITION SPARK,

. Disconnect (gnition coil assembly
from rocker cover

Spark plug

SEFQ0BQ

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

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

4 Check for spark.

Flox

{(Go to (&) on next page)

SEF730L

EC-99

PERFORM POWER BALANCE TEST. @

 |ne

Check injector(s) and cir-
cui(s)

Check ignition coil. power
transistor unit and cir-

cuiis
(See page EC-120 202))

a2l
1




TROUBLE DIAGNOSES

TOUCHING START DURING
IDLE

ENGINE STALL

m

B FUEL PRES RELEASE B

FUEL PUMP WILL STQP BY

CRANK A FEW TIMES AFTER

[~ START

|
=

\ 4

e

MEF&69%0

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

(Cont’'d)
®
l
CHECK FUEL PRESSURE. NG | Check fuet pressure regu-
1. Perform “"FUEL PRESSURE lator diaphragm.
= RELEASE"” in “"WORK
SUPPORT" made 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?, 36 psi)
The moment throttle valve is
fully open:
approx. 294 kPa (2.94 bar, 3.0
kg/cm?, 43 psl)
OR
@ 1. Release fuel pressure to zero.
(Refer to page EC-208.)
2 Install fuel pressure gauge and
check fuel pressure.
JOK
| CHECK ECM POWER SUPPLY AND NG | Repair or replace.
GROUND CIRCUIT. :
Refer to page EC-105.
OK
FDisconneci and reconnect harness con-
nectors in the circuit. Then retest.
Trouble is not fixed.
— Y S
Check ECM pin lerminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.
EC-100
__




TROUBLE DIAGNOSES

i ———— - | Diagnostic Procedure 17 — Symplom — Lack
M FUEL PRES RELEASE B of Power and Stumble
FUEL PUMP WILL STOP BY n 2l

TOUCHING START DURING

IDLE CHECK FUEL PRESSURE. Wpressu,e regu-
ggé:\:\ll(e AS;AE\L/\L/ TIMES AFTER 1. Perform “FL'JEL PRESSURE gor diaphragm. Yl
RELEASE’ in "WORK —_—
SUPPORT" mode in order to
-——‘17{ ] release luel pressure {o zero =2
E_:] 2 Install fuel pressure gauge and
check fuel pressure,
At idle approx. 245 kPa (2.45 [
' bar, 2.5 kg/cm?, 36 psl)
The moment throttle valve Is

fully open:

>
) approx. 294 kPa (2.94 bar, 3.0
kg/em?, 43 psi) e
OR e
/ @ 1. Release fuel pressure to zero.
(Refer o page EC-208.) AL
2. Install fuel pressure gauge and &
MEF708D check fuel pressure.
- — oK T
" hiow
//\ Blow- by hose
CHECK FOR INTAKE AIR LEAK. Discover air leak location | AT
‘:sfgrer When pinching blow-by hose (lowering and repair.
>_ﬂ the biow-by air supply), does the engine
. SN
speed rise? r 1
‘ Pinch |
INSPECTION END
Frorﬂ SEFODI0| Ta
limy
B
ST
L//‘_r
K&
EL
[ﬁﬁﬂ

EC-101




MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

8o 2000 2200

START

CAS.RPM (REF)  2000rpm
M/R F/C MNT  RICH

—  RECORD ]

SEF1561

~olm

I

MEFZ11D |

SEC81BK

TROUBLE DIAGNOSES

[ |

e
r Blow-by hose —___ _
e S

SEFB20FA

-

[ W EGR CONT S CIRCUT A W

DOES TrHE SOIFNOID
VALVE MaAKE
AN OPERATING SOUND
EVERY 3 SECCNDS?

R
vear f[ NG 1 VES

MEF5698

B —

Bacnverest® ]

EGR CONT SOU/V OFF

= MONITOR == = =
CAS«RPM (REF] Oram

SEFI30M

Diagnostic Procedur

CHECK FOR INTAKE AIR LEAK.
When pinching blow-by hose (low:
he blow-by air supply), deoes the ¢
speed rise?
- PSR
A 4+
CHECK EGR OPERATION.
1. Apply vacuum directly to the EG
valve using a handy vacuum put

2. Check to see that the engine rur
raugh or dies.

Yes

CHECK EGRC-SOLENOID VALVE.
1. Turn ignition switch "ON"'
2. Perform "EGR CONT S/V
CIRCUIT™ or "EGRC S/V
CIRCUIT” in “FUNCTION
TEST" mode.

- o
\

[_‘ =

1. Turn ignition switch "ON"’

j 2. Select "EGA CONT SOLN
"EGRC SOL VALVE" in
“ACTIVE TEST' mode

3. Turn EGRC-solenaid valve
and OFF.

4 Check operating sound.

OR

1. Disconnect EGRC-solenoid
valve harness connecior.

2 Supply EGRC-solenaid valv
terminals with battery curre
and check operating sound

lOK

CHECK VACHUM HOSES.

Check the following vacuum hoses fc

clogging, cracks and poor connectiot

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

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

¢} Vacuum hose between EGRC-sole
nofd vaive and air duct.

iOK

(Go to @& on next page.)

EC-102




TROUBLE DIAGNOSES —

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

EC-MAIN-01
IGNITION SWITCH ;
ON or START BATTERY .
10A {T>: LHD models ,
(B> : RHD madels A%
&R &Ly : For Europe
a EE>: Except &
O ¥1---{L> R <B>R/G
<%J> x2---{O B/A <B> BA
x3---ED B/R <EB BR
BR
i '
-
BR EONNECTOR ® &—
-

E]m

ECCS
RELAY

S
3
fee

g

pej
~
@
jos]
S~
=

s
N —
©

m@m=

@
@ 2D ] |

*2 A B/W B/W 5
[25] sl Ml [el @l [Gel
IGN BAT CRTN SSOFF VB VB ECM .
SW (ECCS o
CONTROL
MODULE)
GND GND GND GND GND GND  GND ED
-C -C -I -1 -E -E ~E )
GO [Bo O] [20] o] O8] [UiE]
B 8 B B B B B W
I I 1 ] i | I
- o @ mmm @ e @ e @ ‘
| | o
8 B
A ]
o=@
I i
€28 E37
? Refer to last) page oo
o - .-
@ 1_1 (Foldout pag iy
I N N 5t @10 @0
(F4) el

=

[
wilrdicdedaanAod (112131415167 [8]0[10 El R e e e L Lot e i Y
eyt 1l AR [11]12]13]1415]16]17[18118120] L) 31323334l Bl 657 B50140| |51 polbal54oio6lo/oa1o960] | L H.S.
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TROUBLE DIAGNOSES

Harness layout

[THD models |
Passenger’s dash mM /&
9 ECM harness connector
gt

L

C),il

Baisas

MEC:08B

AHD models T~ ‘:;\J‘H

Passenger's dash side ¥ ECM harness connector
= D

MEC2188

L i

>

€

[ _Eom TC;T CONNECTOR |

49 59
QI

V]

SRS

MEC1378B

Diagnostic Procedure 22 (Cont'd)

LHD models /’

Behind ECM

ehind £¢ ’\%Y}(ECCS relay
—

INSPECTION START

m Y

B

CHECK POWER SUPPLY.

1) Turn ignition switch “ON"'

2) Check voltage between ECM termi-
nals 49 , 69 and ground.
Voltage: Ballery vollage

B — DISLONNECT
| ecH ﬁcomscruﬂ % E‘[’D

10-20-107-108-116
~_—

s

(&

MEF415D

oK

CHECK GROUND CIR-

NG

®

EC-106

CUIT.

1) Turn ignition switch
"“OFF".

2} Disconnect ECM har-
ness connector.

3) Check harness conti-
nuity between ECM
terminals_46), €0,
Qo) (i), and
engine ground.
Continuity should
exist.

If NG, repair harness or

connectars.

e

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




TROUBLE DIAGNOSES

|: ECM ﬂCONNECTOR]

49 59

IE DISCONNZCT j I o S"ONN‘CT

3
END

MEC138B
D) N
— DISCONNECT
& 24 €
MEC 139B
DISCOMMECT
€
[ ecu ol connecTon |
8105,
]
& 1
i:‘lEC14OB

DISCONNECT

[C_eon %ancmaﬂ E &)

S0 - 60
L

MEF4180C

r_\

l

[ O CONNECTOR ]

(Q]

DISCONNECT l - LISCONNECT

—— . )
E%
-]

Diagnostic Procedure 22 (Cont'd)

®
. :

CHECK HARNESS CONTINUITY NEL Repair harness or con- ;
BETWEEN ECCS RELAY AND ECM nectors ?
1) Turn ignition switch "OFF"". I S .
2) Disconnect ECM harness connector
3) Disconnect ECCS relay.
4] Check harness continuity between '

ECM terminals @9 , 69 and terminal

€] .

Continuity should exist. L

|
OK
[3

CHECK VOLTAGE BETWEEN ECCS NG ) Check the following.
RELAY AND GROUND. e 7 5A fuse s
1) Check voltage between terminals e Harness connectors

(1), (3 and ground @&,

Vollage: Battery voltage ® Harness connectors S

CID}

OK

Y

e Harness continuity
between ECCS relay
and battery

if NG, repair harness or

conneciors.

CHECK VOLTAGE BETWEEN ECM AND
GROUND
1) Check voltage between ECM termi-
nals $b and ground.
Voltage: Battery voltage

OK
Ii
’__

CHECK GROUND CIRCUIT.

NG

M

erre

Check the following. "

e Harness continuity
between ECM and har-
ness connector

if NG, repair harness or
connectors J ik

L —

Repair harness or con-

1) Check harness continuity between
ECM terminals 40 . 60 and engine
ground.

Continuitly should exist.

oK

CHECK QUTPUT SIGNAL CIRCUIT.
1) Check harness continuity between

]

MEC141B

ECM terminal 8 and terminal (2.
Continuity should exist.

NG

TOK

®

EC-107

neclors.

Repair barness or cen-
nectors




TROUBLE DIAGNOSES
Diagnostic Procedure 22 (Cont'd)

T — OISCONNECT @
[ ecn 'Econuﬁcr@] E € l

CHECK INPUT SIGNAL CIRCUIT. NG% Check the following.
—— 1) Turn ignition switch “"ON"". & Harness connectors
2) Check voltage between ECM terminal (we0),
~ o and ground. e Joint connector
A Voltage: Battery vollage {Models for Europe)
e Harness continuity

\ oK between ECM and igni-
R tion switch
I# NG, repair harness or

= connectors.

MEF420D

y

CHECK COMPONENT

(ECCS relay).

Refer lo "Eleclrical Components
Inspection”. (See page EC-206.)

NG

Replace ECCS relay.

A4

lOK
Disconnect and reconnect harness con-
neciors in the circuil. Then retest.

1Trouble is not fixed.

Check ECM pin ferminals for damage
or the connection of 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

BATTERY <{A>: A/T models
> M/T models

Refer to EL-POWER. 1 (A1 <MD 3 cir
¥ OED EFED
CAMSHART x3--- <A MED <MD MED)
SITION
i SENSOR | 39
R
€40 W/B [ im B
: [ T
Lal IL2]
2] W/B L3 .
b FaD l@ W N B
I W/B (\’ )
® B T 1
i I JOINT | )
R R CONNECTOR ! ! .
| | | At
[ (5] 7] ! i
Snleeay  evw | |
2] 13 L] ! |
L | |
R/B Biw B/W N i
—- l(’ b .
.4 ~ L
H L |
i 1 Ky v 1 |
R/B B/W B/W 8 .

SSOFF vB VB REF REF POS PQS ECM
(ECCS
CONTROL
MODULE)

W W B [
6] [ Sl il Bl 5] B I
B
|

® s
. 1_
E3D
3] D) I EE) Refer to 1
t page L
2IX[1 X ) (Foldout pag
ST GEED v EELITILL Pldeut page) T
®10 €D
NE F7 o~ q £l
- <REE #60 FD
— [T
ttoiododtogiodiofog 141 [2]3141516]718 Q%BEM????AZS&!J&HH&JJ 41[42]43]44]45]46(47|48/49]50 &R
1ogtiofe1 i1 1241133 T4 fHl11g [14]12]33114[15[16]17{16]19[20] ! [31]32]33|34|36(36(37[38]29]40} [5115253(54(55/56{5 715659 L H.e

SEF825P
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TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont’d)

RHD MODELS EC-CMP5-02
&> : For Europe
BATTERY CAMSHAFT <::>Z Except for Europe
iR i @ W, o
= Th s
3]
W B

I W/B
® [8]

JOINT
B/W CONNECTOR

u ECCS B/W

g;{EEJTFHE;k:JII
-.—§+E-° o—'c}:n
B¢
=z
B 5=
38 |
/'*_""""""""“"""""""""""""""""'—7"\
P
v
® —— o ____\

R/B B/W B/W

[l 5] [Bs il B [l Bl

=@
zn-l
@

|

\

o=@ "
EDIII

@ e

SSOFF VB VB REF REF POS POS |goM
(ECCS
CONTHO)L. ;
MDOUL.E ——]
1 1
E
Refer to last page
EDAE % gter to
L5 l L BIZITITTIT (A]2]3[4) gy (Foldout page) .
@0 (FD
L J—
iotltodiodiodonfionfiofiod T 1 2345678910E| 1[22le3je4]25]26127]28]20]30] [A1] 42434445 d6[47] 464550 o]
oot 1ot 131411511 [14[12(13]14]15[36]17]18[19l20] L [31]35133]34 37138[39]40] [54]52[53]54|55156157(68/69[60) | 1 h.s

SEFBSIP
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TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont’d)

Harness layout

LHD models | Ty o~ - I~ A
Passerger’'s dash s:c&\ f - \\ /—Cylmd‘er head cover ™

(/\ ECM harness connecior | /” _

~f Camshaft position
el e Sensor harness
Door RH connector
MEC ‘08B T Air duct | |\ MECTiOB

'RHD models ‘///{{/-\\:“,, =

Passengers dash side {'/_ECM harness connector
{ i q &%
=

Engine ground R \ N VT
MEC218B _/////\r‘i‘ ﬂ MEC1118B v
VT
INSPECTION START
J N
CHECK POWER SUPPLY o NG Ch i ]
. eck the follawing. ‘
1) Disconnect camshaft position sensor e Harness connectors o
harness connector. D, :
2} Turn ignition switch "ON™". {LHD A/T models)
3) Check voltage between terminal (& e Harness conneclors )
i and ground. (), P
m DISCORNELT Voltage: Ballery voltage (LHD M/T mcdels)
CjiD Ez Eﬂ I ) e Harness connectors
5 lbicid =4 OK (s0), r
{RHD models) .
e Joint connector
Frfv‘ﬂ (Models for Europe]
— ¢ Harness continuity
@ belween camshaft posi-
N, tion sensor and ECCS
(ﬁa‘ 3 relay
' 1t NG, repair harness or

[ connectors.

MEF?ZOBJ -

i
a1 B ¢

e DISCONNECT —_— —
i g NG |
= R )
IEm ’% be) CHECK GROUND CIRCUIT. { epair harness or con

1) Turn ignition switch “OFF " nectors i
- 2) Loosen and retighten ground screws
TQJ 3) Check harness continuity between
germmal @hanclj eng;ne ground. “
ontinuity should exisl.
B

@ﬂ lOK 4,

®

MEF7218

EC-111




TROUBLE DIAGNOSES

3 MONITOR r NO FAIL D
CAS-RPM (REF) 800rpm
[ RECORD
MEC1428

Diagnostic Procedure 23 (Cont'd)

oy

l

;‘ D\SEDNNEET @—
€ A4

DISCONNECT

€

oo camnector]

=

4105 42052
AL .

l

2

\

i

(&)

.8

MEF423D

CHECK INPUT SIGNAL CIRCUIT

/’\ 1) Reconnect camshalit position

&/) sensor harness connector.

2) Start engine.

3) Read "CAS-APM" or
“CMPS-RPM" signal in
“DATA MONITOR' mode with

NG

Repair harness or con-

CONSULT.
800 + 50 rpm (A/T: in “‘N"
position)
. OR
1) Disconnect ECM harness con-
nector.

2) Check harness continuily
between terminal &) and
ECM terminals & , € (1°
signal), terminal (& and ECM
terminais &), &1 (180° sig-
nal).

Conlinuily should exist.

oK

A

nectors

CHECK COMPONENT
(Camshaft position sensar}
Refer to "'Electrical Compaonents
Inspection'. (See page EC-201)

LiG

OK

Y

Disconnect and reconnect harness con-
nectors in the circuit. Then retesi.

lTrouble is not fixed.

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

Replace camshafl posi-
tion sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

FINAL CHECK

A

1) Erase the diagnostic tesl mode |
{Self-diagnosiic resulits] memory.
(Refer to EG-52.)

2) Perform test drive.

3) Perform diagnostic test mode It
{Self-diagnostic results) again.
{Refer to EC-50.)

OK

h 4

NG

\ 4

Recheck ECM pin termi-

INSPECTION END

EC-112

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




TROUBLE DIAGNOSES

Diagnostic Procedure 24
MASS AIR FLOW SENSOR (Diagnostic trouble code No. 12)

EC-MAFS-01
BATTERY o
{C>: LHD model
Hefer to EL-POWER. @ RHD moleZ
: 2
{B> R/G
- oy
erl B/W W2} FLOW g
SENSOR i
R ' 3
W <] i

-J.—

( §
a F‘[ T 1 W
[ [5 '
& ] ECCS } :
[ | RECAY | ;
F2D) ' !
| {
LYl = l
R/B B/W | ! o1t
e o
! 11
= B
i t I
R/B B/W B/W W B oY
el [9 Bs) 28]
SSOFF VB VB QA+ GA- ECM -
(ECCS AR
CONTROL
MODULE)
: 37
5—-]
5 1
E=26
Refer to last page
5] (Foldout page) . 1
) 5 S2slEh T @ @D
=i
[0
: —
o [{T2[3T2[5[e[TTBISTl (o] |21zl eepTrzdnn T 2| 0 R 3 P ) 7]
sod o [T 141 s s [14]12{13(14] 15{16[17]18[19]20 313‘2*3‘3345;::1:57%1@40 51/52}53(5455(56[57/56/59160) | L H.S
SEFB26FP
EC-113
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TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

g7 'y X
Power steering
fluid reservair \ MJ
o M
@,
\\
S~

Harness layout

LHD models
Passenger's dash side ]

6 ECM harness conngc!or

AHD models ~—~T|_ -\ b =\
Passenger's dash side Y ECM harnass connector

ZEN

gy -
Engine ground
MEG218B — S AR MEC1118
Al — INSPECTION START ]
VT
A € :
o ]
@ CHECK POWER SUPPLY. NG, | check the tollowing.
OIC 1) Disconnect mass air {low sensor har- e Harness continuity
ness connector. between mass air flow
) 2) Turn ignition switch "ON"". sensor and ECCS relay
(i@ 3) Check voliage between terminat If NG, repair harness or
F N il and ground. connectors.
Voltage: Battery voltage

MEFS73A

OK

° HE€ Hd§ | B v
as Gé} CHECK GROUND CIRCUIT. NG

" 0T RO e » Reptair harness or con- \
ﬁ o urn ignition switch " " nectors.
[r ECM O CONNECTOR ” 2) Disconnect ECM harness connector. _i
* 3) Loosen and retighten ground screws.
4) Check harness continuity between
terminail (¢) and ECM terminal ¢§
Continuily should exist.

MEC143B




TROUBLE DIAGNOSES

7 MONITOR

AR FLOW MTR 148V

Teno FAIL [ ]

B
[ RECORD ]

SEF824K

)

@

CHECK INPUT SIGNAL CIRCUIT.
(B 1) Recoanect mass air flow sen-
sar harness coannector and
ECM harness connector.
2) Start engine and warm it up
sufficiently.
3) Read "AIR FLOW MTR" or
“MAS AIR/FL SE' signat in
“DATA MONITOR" mode with

Iy PISCONNERT !% DISCONNECT
A€ A€

— =

@lefelsp ||__Eom__lo] connecioal)

27

MEC144B

CONSULT.
1 Voitage: 0.8 - 1.5V

(Af idle)

OR
1) Check harness continuity
between terminat (8} and
ECM terminal € .
Continuity should exist.

OK
r

NG

Diagnostic Procedure 24 (Cont'd)

Repair harness or con-
nectors.

CHECK COMPONENT
(Mass air flow sensor).
Refer to "Electrical Components

Inspection”. (See page EC-201.)

JOK
4

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

Trouble is not fixed.
Y

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

uector and relest.

Perform FINAL CHECK by the following procedure after repair

is completed.

L

1) Erase the diagnostic test mede |

FINAL CHECK

4

(Seif-diagnostic results) memory
(Refer to EC-52)

2} Perform test drive

3) Perform diagnostic test mode I
(Self-diagnostic resuits) again
[Refer to EC-50))

OK

hd

L INSPECTION END

EC-115

NG

i
Replace mass air flow _ -
sensor. J

e

=i

-a
=y}

Recheck ECM pin termi-
nals for damage or the

connection of ECM har-
ness connector

P




TROUBLE DIAGNOSES

Diagnostic Procedure 25
ENGINE COOLANT TEMPERATURE SENSOR (Diagnostic trouble code No. 13)

EC-ECTS-01
ENGINE COOLANT
TEMPERATURE
—@_ SENSOR

{C>: LHD models
2] L[?L_" <{B>: RHD models
L/OR B {A>: A/T models
I I x1--<D B8R <A B
L/OR B
-2 8
L/OR B

—_ ®e2
O — %1 B
L/OR B B
sl 3ol 35
™ GND ECM SENS AT
T %0 |y
MODUL .
® @ B
o €D ]
(67 GY " [T T 114 W

5|6]7[8] [16]t7]18]1920[21]22 36|37138[39]40]41[42]43]44] 45]46{47[ 45 L

41]42]43[44[45]46147] 48] 9]0
51[52l53]54[5615657]56]5d[60] | L H.s

SEF827P

112[3[4 9101121314]:5|E|2324;m;h 7[R 1RRRAH
H.S.

wofsoododtoeltoefsoriod] 17 3T3[ 4[5 67 [B[9]10 E' ete2l23l4fse[27]28
fodt s ft 1131448154118 [14]12[¢3]14]45{36]17]18[1920] L [31[32/3(3436{36(37]36] 9

Bl
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TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont'd)

Harness layout

LHD models | \\) PR LHD modeis '\ ; -
Passenger’s dash side | Driver's dash lower \ (».-(J
9 ECM harness connector (& . P 2
L A i _ 4
W,
Fuse block _\"b A/T control o
— A uhit harness 24l
connector
- sy
Y /’_
MEC1088 MECT148 15
., ] .y
AHD models ~—~T| ‘o 4 =\ RHD models M
Passenger's dash side {/_ECM harness connector Driver's dash lower SN (o~ 2
A 9 harness connector
/
=E
&L
M7
a7
A
” : Intake y
manifold
collector \ - -
AN a1
MEC113B
Y
58
BT
[,
[ox

EC-117




TROUBLE DIAGNOSES

vrno Fal [

95°C

Y7 MONITOR

ENG TEMP SEN

SEFB25K

[ RECORD
DISCONNECT

4]
A€ G

<

®
0]

MEC1458

£ DISCONNECT
€

MEC 1468

Diagnostic Procedure 25 (Cont’d)

‘ INSPECTION START

|

‘

FCHECK POWER SUPPLY.
@ 1) Start engine and warm it up
= sufticiently.
2) Selecl "ENG TEMP SEN'' or
“"COOLAN TEMP/S" signal in
“DATA MONITOR™ mode with
CONSIILT.
3} Stop engine.
4) When restarting engine make
sure Ihat CONSULT indicates
"ENG TEMP SEN" or “CQO-
LAN TEMP/S' is 50°C (122°F)
or more.

NG

OR
1) Disconnecl harness connec-
tors (F27), (FiiD).
2) Turn ignition switch “ON"".
3) Check voltage between termi-
nal (@ and ground.
Voltage: Approximately 5V

®

OK

E Y

Check the following.

¢ Harness continuity
between ECM ang har-
ness control
If NG, repair harness
or cannectors.

=
CHECK GROUND CIRCUIT.
1) Turn ignition switch "OFF".
2) Check harness continuity between
terminal 1) and engine ground.
Continuity should exist.

NG

OK

r

Check the following.

e Harness connectors
€D}

(A/T models)

e Harness conlinuity
between ECM and har-
ness conneclar

® Harness continuity
between A/T controi
unit and harness con-
nector

It NG, repair harness or

connectors.

CHECK CCMPONENT

(Engine coolant temperature sensor).
Refer to "'Electrical Components
lnspection”. (See page EC-201)

L

NG

OK

Y

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

Y

Trouble is not fixed.

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

EC-118

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSES
Diagnostic Procedure 25 (Cont’d)

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

FINAL CHECK

=

1) Erase the diagnostic test mode |l
{Sell-diagnostic resutts) memory.
(Refer to EC-52)

2) Perform test drive

3] Perform diagnostic test made
[Self-diagnostic results) again.
(Refer to EC-50.) |

i

NG Recheck ECM pin termi-

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

QK

INSPECTION END

i
nAl

BT

aT

EC-119




TROUBLE DIAGNOSES

Diagnostic Procedure 26
IGNITION SIGNAL (Diagnostic trouble code No. 21)

LHD MODELS EC-IGN/SG-01
BATTERY BATTERY
A Refer to EL-POWER.
R
|
2
Ci0
R OF;/‘ ST ) IGNITION
i 4 SWITCH
R AC.E ON ‘
= Tl
R B/R
1 |
—I B/R
I . E10D
R R
B/R
[1] 51
R i
2
EXEEEY ol
F4
R/B  B/W 8/R (£4)
|
$eeee——y |
I B/W ?‘q
- L1 r? IGNITION
I I % |] COIL RELAY
R/B  B/W B/W Ll%ﬂ

[el [ [ES
ss B

B
S5 VB \EcM 1 €29 E©D
(ECCS B L imB/Y Next page
- G o v o
MODUL
- |
E37)
— F:gf?a tg last) page
[s] age) .
NE ’eaﬂ ) G } oot ped
T @ €
@ D
| — |

iiliodiotodsofiosioiod 112
[tog 110t 1 41124t 91 141 Jed1e] [14]12[13014115(16[17]18]19]20

w
N
an
(=1}
ﬂ
@
©
=

[o]

-

2 1122|232 4]25]26]27]e8]29] 30] [41]42]43]44]45]46i47|48]49]50
31]32|33]34|35|36]37]38]39]40] [51152]53[54/55]56l57]5815al60 H.S

SEF828P
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TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

EC-IGN/SG-02

£CM
(ECCS
CONTROL
IGN IGN IGN IGN MOOULE)
#1 #2 #3 #4
S R ST R
FI/NFVY R/G R/L
H/NR/Y R/G R/L

51 F4l [zl F1
POWER
TRANSISTOR

@== /L o[E] UNIT
al
| | I g EIger “
!

R/L R/L ‘ R/W A f A/G 4 B .
h Ca--- o -~ g - - --- o--------- I | T
RESISTOR A/L NEEY A/W R R/6 _l._.l.
@___-- _________ _________ = = BT
14k €57
a R 2 W BR G
(F24 o
63 --- = T 5: b 4’|_‘3r"'ﬂ --------- 2] PU
CHECK (g g
CONNECTOR R/L R/W A R/G
ND.i '_.__ N0.2 N03 N0_4 —
7l 3] em 31 € 3l 7
IGNITION
SPAFK || | | g
SPARK " 6%
PLUG
f =l LL
-’5’”[
Preceding
page G
S0
F109, €109, €D @ ([2]3 =4
@a® ey "6y oy ov 188/ w _ltoltaltg] EaTaout page) °
v T ®10 €O !
X ! ' -
112 @ W ' (2fEE G €9 ¢ #60 ED )
' GY 6Y !
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TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

RHD MODELS EC-IGN/SG-03

§

Refer to EL—POWER.

~

a
>
w
o
>

4
A
[}

R/G -
' i
AL 3 W
m. [l
B G0 OFE,/‘ ST | IGNITION
i . SWITCH
o (
,Q“ & R
32 [_lilrj
B B/R
|—| |
? B/R
: . M1D
1 51 R/L-
&1 RECRY I
£l AL @D
Eipy T &)
R/B B/W YR
R
@
I B/W  B/R
¢ 5l
L] IGNITION
l é U COIL RELAY
R/B B/W B/W 1 i_;L“
Hel (@Sl 81 . L.JJL '
CJSEI,= vB vB ECM [
([ECCS B I L By
CONTROL i [Tk B/v #B> Next page
*1
37 E=2D
€D F;gf?r* to last page
3 1 ‘m 2 3 1 ﬂ \. [a] Uout page) K
"R e - @1 | €D
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TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont'd)

EC-IGN/SG-04

ECM
(ECCS
CONTROL
IGN IGN IGN IGN MODULE)
#1 #2 #3 #4 £
L1] 2] [y 22
R/W R/Y R/G A/L
R/W R/Y A/G R/L
51 [ral Tz [aT -
POWER €
- - TRANSISTOR
@= R o6 UNIT
I Z = ENgE] K
7| | '
R t N BR G f B
: | | 'l 7
L
RESISTOR A/L W ah 5 ¥ 1 N
.ﬁ) _____@ _________ @ _________ 4@‘ = — el
& €32
R R/L R/W A R/G
b
1 CHECK I I I I
R G
C’E:I:I:ECTOR R/L No 1 PM No_ 2 N No 4
€® 3] 31 31 con 31
IGNITION
SPARK || ll Il .
PLUG
2 1 2 1] 2 1 2 1
Ml ] W I ol gl :
B/Y, B W B W, B W, B
L} t L b
o ) Enee— | = —.ﬁ
P din — B
pggge : g 8/Y =) namsem—— ® H
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TROUBLE DIAGNOSES

Harness fayout

LHD models |
Passenger’'s dash side |

S~
ECM harness connector
k> -

Eiec e

RHD models T\ r— =
Passenger's dash side lf ECM harness connector
‘ /\_e: F
A #

Diagnostic Procedure 26 (Cont’d)

LHD models TT

3 I
Eliehunj ECM\|gnilion coil relay

A

I

s

—T
MEC1158B

AHD modeis S
Behind ECM {
e AT~
Ignition col
(%3

e il relay
SV

MEC1168B

> MECI117B

EC-124




TROUBLE DIAGNOSES

o 3. [in

L

MEF215F

B DISCONNECT c W DISCONNECT
€ (5 L4€
=0 £}

ane z

5]

MEC147B

A€ C

l
@ O
MEC148B

i

5 mSCONHECT
[2 : 1] E@

MEC1498
I |

Diagnostic Procedure 26 (Cont’'d)

INSPECTION START

:

CHECK POWER SUPPLY-IIL.
1} Turn ignition switch "ON"".
2) Check voltage between terminals

@ . ® and ground.
Voltage: Batlery voitage

OK

D y

[ GHECK POWER SUPPLY-I 19K [ Go to "CHECK GROUND

1) Disconnect ignition coil harness con- CIRCUIT-II'"" on nex!
nectors. page.

2] Turn ignition swilch "ON™.

3} Check voltage between terminal ()
and ground.

Voltage: Batlery voliage
NG
B '
NG ) ]

CHECK POWER SUPPLY-Il. »| Check the following

1) Turn ignition switch “OFF". e Harness connectors

2) Disconnect ignition coil relay. ,

3) Check harness continuity between e Harness continuity
terminal () and terminal (3. between ignition coit
Continuity should exist. ‘ and ignition coil relay

If NG, repair harness or
OK connectors
NG

Check the foilowing.
o Harness connectors
(DA

¢ Harness connectors

@ Harness continuity
between ignition coil
refay and ignition
swifch

e Harness continuity
between ignition coil
relay and ECCS relay

If NG, repair harness or

connectors.

CHECK GROUND CIRCWHTA.

1) Turn ignition switch "OFF"".

2) Check harness continuity between ‘
terminal (2 and engine ground.
Conlinulity should exisl.

lOK

Repair harness or con-
nectors.

|

rC:HECK COMPONENT

(Ignition coil reiay).

Refer to "'Electrical Components
Inspection’. {See page EC-206.)

lox

[Disconnect and reconnect harness con-

nectors in the circuit. Then retest.

LTrouble is nol fixed.

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

EC-125

Replace ignilion coil
relay.

=E
i

=)
o)

|
T

2o
b

T2

S

(0%




TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont'd)

msoomw .

o]

MEF219F

‘&
1S.

1h

DISCUMIEC l

— o~

MEC 1508

E DISCONNECT . D\SCU‘NECY
b.c

Q]

(©:No .3 cylinder
{D'No.4 cylinder

() No.1 cylinder
{1 No.2 eylinder
MEC 1518

DSCONNECT

A€ &)A€

LL ECM JO| CONNECTORH GEﬁrTn)
! "

12

CHECK COMPONENTS

{Ignition coil and power transistor unit).
Refer to “Elecirical Components
Inspection’. {See pages EC-202))

OK

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

k.

Trouble is not fixed.

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

MEC1528

1]

EC-126

Y

CHECK GROUND CIRCUIT-II NG= Repair harness or con-
1) Turn ignition switch “OFF" nectors
. 2} Check harness conlinuity L.
between terminal (@ and
engine ground.
Continuity should exist.
3) Disconnect power transistor unit har-
ness conneclor.
4] Check harness continuity
between terminal (1) and
engine ground
Continuily should exist.
OK
~ h 4
CHECK OUTPUT SIGNAL GtRCUIT. NG} Check the following.
1) Check harness continuity ® Harness connectors
between terminals (. @, @®, (Fu),
(D and terminal (). e Harness connectors
Continuily should exist. (wsg),
2) Disconnect ECM harness connector. (LHD models)
3) Check harness continuity e Harness conneclors
between following lerminals. (E102),
M- qan - @ (LHD models)
@ - @ 2 - @ e Harness connectors
Continuity should exisl. (M),
(LHD made!s}

OK ® Harness continuity
between ignition coil
and power transistor
unit

® Harness continuity
between ECM and
power transistor unit
It NG, repair harness or
connectors.
Y
NG

Replace malfunctioning
component{s).




TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’'d)

Perform FINAL CHECK by the tollowing procedure after repair

is completed.

FINAL CHECK

A S —

1) Erase the diagnostic test mode ll
{Self-diagnastic results} memory.
(Refer to EC-52)

?) Perform test drive.

3) Perform diagneslic lest mode |1
(Seli-diagnostic results) again.
(Refer lo EC-50)

OK
1

INSPECTION END

EC-127

NG

nals for damage or the

connection of ECM har-

ness conneclor
L




TROUBLE DIAGNOSES

Diagnostic Procedure 27
BOOST PRESSURE SENSOR (Diagnostic rouble code No. 26)

EC~-BOOST-01
BOOST
PRESSURE
SENSOR
{A>: A/T models
'—LB?H 2 @ <> : LHD models
LG/R W *5 {R>: RHD mocels
' f:u } %1 - D 67 ,<E A2
i x2--- (> A11,<{B> B2
},‘ ¥3--- (O B11,{E> c2
h x4- - <O B12,<{R> BI1
LG/R W 5 ».--{C> B ,<B> B/R
10D
£ - B w-- %6 BR <D B
LG/R W B
Jo I
| |
| |
e
LG/R W B
ME0)
2o -2 - o5 -- 2
LG/A W
- “62

Omm w

‘Z\D_*EB

L6/ 4 W 8 | I B
Mal Bl : L5l
AVCC TPRES GND 1 A/T
A ECM GND CONTROL
(ECCS ® ONIT
CONTROL g
MODULE) = = @2 : (&>
[T W 2D ey MEaitait pager ©%°
.
1[2[3]4 9101112131415E|2324]25262798?03)31??’%334£ v @0 (ED)
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TROUBLE DIAGNOSES

Harness layout

LHD models —
' de\;\‘

Passenger's dash si

9 ECM harness conngctor
7

RHD models ~—— T\ ‘" t— ~=XA|

Passenger’s dash side '~ ECM harness connector
V\/ :

MEC218B

W/ /NN

= Boost pressure 5ensor’\
harness connectqr
RS

]

WV

Diagnostic Procedure 27 (Cont’d)

LMD models

Oriver's dash lower

NN

Fuse mock@

A/T controf
unit harness
connector

5 -

MEC114B

2O

WD models x
Driver's dash lower \\“\\

A/T control unit
harness connector |

" o
5 \W

.
N
7

N

\
Y

MEC2178

Intake man

ifold (%
\l

!

s/\

Engine ground NG
=7 AR ! i W MEC11B
EC-129
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TROUBLE DIAGNOSES

=

(a[blc

EE MSCONNECT

|

MEC153EI‘
DISCONNECT

sf6le €

[Q]
e o
MEC 1548

m DISCONNECT DISCONNECT
A€ &) B
- 13

=]

[ —— -
ECM |OF60~NECToﬂ
35

=l

MEC155B

Diagnostic Procedure 27 (Cont’d)

INSPECTION START

Y

CHECK POWER SUPPLY.

1) Discennect boost pressure sensor
harness connector.

2} Turn ignition switch “"ON'".

3) Check voltage between terminal ©

Voltage: Approximately 5V

and ground.

OK

E] Y

NG

Check the faliowing.
e Harness conneclors

® Harness connectors
(M),

e Harness continuity
between ECM and
boost pressure sensor

1 NG, repair harness or

connectors.

CHECK GROUND CIRCUIT. NE, Check the following.
1) Turn ignition switch "OFF", e Harness cennectors
2} Loosen and retighten ground screws. s
3) Check harness continuity between e Harness connectors

terminal (@ and engine ground. ,

Continuity should exist. ® Harness connectors

e,
OK (A/T models)

e Harness continuity
between ECM and
boost pressure sensor

e Harness continuity
between A/T control
unit and boagst pressure
sensor

It NG, repair harness or

connectors.

. NG
CHECK INPUT SIGNAL CIRCUIT. Check the following.
1} Disconnect ECM harness connector. e Harness connectors
2) Check harness continuity between ,
ECM terminal @) and terminal ®). ® Harness connectors
Conllnuity should exist. (CDNGD,
o Harness continuity
OK between ECM and
boost pressure sensor
tf NG, repair harness or
connectars.
T ING
CHECK COMPONENT || Bepiace boost pressure

(Boost pressure sensor].
Refer to “Electrical Components
Inspection’ (See page EC-206.)

BK

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

lTrouble is fixed.

7

sSensor.

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

EC-130




TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont'd)

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

FINAL CHECK
1 W
1) Erase the diagnostic test mode Il Recheck ECM pin termi-
(Self-diagnostic results) memory. nals for damage or the .
{Refer to EC-52 ) connection of ECM har- -
2} Perform test drive.
3) Perform diagnostic lest mode Il
(Seif-diagnostic resuits) again.
{Refer 1o EC-5D.) \

W g

ness connector

OK
F
INSPECTION END T =®

ol
5T
ET
N
T
T
ks
Ritd

EC-131



TROUBLE DIAGNOSES

Diagnostic Procedure 28
KNOCK SENSOR {Diagnostic trouble code No. 34)
EC-KS-01

ECM
{ECCS
CONTROL
MODULE}

KNK

————————

K

———

'\

KNOCK
SENSOR

B

|
=

i1

H—

Bl

ot
—
w

10d 404 1} 1A 1344 19 [41 14[15]16{{7]18]15]20 31]32]33{34|35|36/37138|39|40] [5¢|52 7158{59160 L
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wosfieiodioqiogiogiid [1[2[3[4]6]6]7 [B]o[0 E’ Pi[22]2lP4| 5[0 27]282a]0 414243}“1646474843]50
4125/26/e7128129 e o
! H.S.
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TROUBLE DIAGNOSES

Harness layout

LHD models |

Passenger's dash side |

§ ECM harness connecto
M 7~

MEC 1088

Passenger's dash g

RHD models — |\ +—— —=UA|

ECM harness connecior
— e

MEC218B

Diagnostic Procedure 28 (Cont’d)

N, Intake N

manifold
coltector \
ONN

MEC1198B

/ /
/nake manifold coﬁ%
A

.

Engine ground (7). (fr) \%
I

B —7 ) AT MEC1118

EC-133




TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont’d)

A€ 5 24€ |

T - , _
IE ECM ]OfCONNECT@I CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
23 1) Disconnect ECM harness conneclor nectors.
and harness connectors (F28),
2} Check harness continuily between
terminal (B and FCM lermimal 23

Continuity should exist.

INSPECTION START

MEC156B OK

Y

Loosen and retighten ground screws.

CHECK COMPONENT NG | Replace knock sensor.
{Knock sensor).

Refer to "Electrical Components
Inspection’ (See page EC-205)

OK

¥

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

Trouble is fixed

A

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

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

FINAL CHECK

Y

1) Erase the diagnostic test mode Il NG_ Recheck ECM pin termi-
{Self-diagnostic results) memory. | nals for damage or the
(Refer to EC-52)) connection of ECM har-

?2) Perform test drive. ness connector.

3) Perform diagnostic test mode (I
(Self-diagnostic results) again.
{Refer toc EC-50.)

OK
4

INSPECTICN END

EC-134



TROUBLE DIAGNOSES

Diagnostic Procedure 29
THROTTLE POSITION SENSOR (Diagnostic trouble code No. 43)

EC-TP5-01
THROTTLE
Srie
'\/X\/‘ @Z A/T models :
1 2] 3] {C: LHD models
{B> : RHD models
LG/R W B
. #1---{O> R {® B
N & ’
B
11
bipid
1!
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; : Om(A —— % | B o
il
i B
1
&
i f i
R N
N B
i B _,
1 } &
I B
I B
N X
N B -
il !
N K
I i
1 i
| | :
I
o K
e
LG/R W B B 2
Eel el 300 B =5l
AVCC TVO GND ECM l SGENNDS A/T B
- (ECCS CONTROL T
CONTROL _: I UNIT
MODULE) = = 2D (A>
o
———
LT 114 W il2[3) R
| p——
12314 [e o2 31415| | | Aot P3| | U2 £
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TROUBLE DIAGNOSES

Harness layout

LHD models
Passenger's dash sid\e|\

9 ECM harness connector O

Passenger's dash sideV

@‘\3

RHD models T\ —\=.. i ~=<\]

ECM harness connector

%_ha'rne‘sls connector

7 P
. Throttle position sensar

-

7/ AN T

it

intake manifold coflector

Va7
\
S
s -~ .
N \
Engine groun

MEC111B

Diagnostic Procedure 29 (Cont’d)

LHD models |

Driver's dash lower 3

A/T control
unit harness
connector

—

MEC114B

RHD models x DS
Driver's dash lower \\

\\‘l\l A/T control unit

harness connector ]
2 >/% ANRY,
/

ol
D
Q
:E.;\
\

D s R S
RS \ (&
“\‘ T
A R
Throttle position sensor Y
harness connector
| NA AN >

EC1218

EC-136




TROUBLE DIAGNOQSES

ﬁ & DISCONNELT T
o 24 €
@7
o) ¥ !
MEF513E
E 52 DlSLﬂkNEU——-,h‘
€
&
MEFS14E
C ]
F. B THROTTLE SENSOR CKT
DEPRESS
THROTTLE FULLY
THEN
TOUCH START
[ nexr [ START
MEF634L
[ B THROTTLESEN AD) B
' 2% ADJ MONITOR % # %
THROTTLE SEN 0.45V
==zx=z==2 MONITOR ==z====Z
CAS-RPM (REF) Qrpm
IDLE POSITION ON
. MEC1578
N

m DISCONNECT DISCONNECT
HE CAE
38

MEC158B

Diagnostic Procedure 29 {(Cont'd)

INSPECTION START
A .

CHECK POWER SUPPLY.

1) Disconnect throttle position sensor
harness connector.

2) Turn ignition switch "ON™".

3) Check vollage between terminal (@)
and ground.
Voltage: Approximately 5V

(S

oK
s

r&HECK GROUND CIRCUIT.
1} Turn ignition switch ““OFF".
2} Loosen and retighten ground screws.
3) Check harness continuity between
terminal (&) and engine ground.
Continuity should exist.

OK

I

71 NG

Repair harness or con-
nectors

Check the following

® Harness connectors
.

(AfT models)

e Harness continuity
between ECM and
throtlie position sensor

e Harness continuity
between A/T control
unit and throttte posi-
tion sensor

It NG, repair harness or

connectors

L

r(:HECK INPUT SIGNAL CIRCUIT.

1) Reconnect throttle position
sensor harness connector.

2} Turn ignition switch "ON".

3) Perform “THROTTLE SENSOR
CKY"” or "THRQTTLE PCSI
SEN CKT" in "FUNCTION
TEST” mode with CONSULT,

OFR

3) Read "THROTTLE SEN" or
"THRTL POS SEN' signal in
"WORK SUPPORT'™ mode with
CONSULT.

Throtlle valve fully closed:
0.35 - 0.65V
Throtltle valve 1ully open:
Approx. 4.0V
OR

11 Disconnect ECM harness con-
nector.

2) Check harness continuity
belween ECM terminal &8
and terminal (@).

Conlinuity should exist.

EC-137

NG

‘ Repair harness ar con-
nectors.

WE,

¢

i
nnl

T




TROUBLE DIAGNOSES

Diagnostic Eﬁrocedure 29 (Cont’d)

,

r NG
CHECK COMPONENT »i Replace throtile position _f
(Throttle position sensor) sensor.
Reler to "Electrical Components e

inspection’”. {See page EC-204))

lox

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

lTroub]e is not fixed.

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

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

FINAL CHECK
A
1) Erase the diagnoslic tes! mode |l NGL Recheck ECM pin termi-
[Self-diagnostic resufts) memory. nals for damage or the
{Refer to EC-52.) connection of ECM har-
2) Perform test drive. ness connector.

3} Perform diagnostic iesi mode Il
(Self-diagnostic results) again.
{(Refer to FC-50.)

OK

A4

INSPECTION END j

EC-138



TROUBLE DIAGNOSES

Diagnostic Procedure 30
A/T CONTROL (Diagnostic trouble code No. 54)

EC-AT/C-01
ECM
{Eccs
CONTROL
MODULE)
ED
oT1 DT2 DT3
T N
L/G L/W L/R
L/G L/W L/R (&> : A/T models
0 L @ .
#62 Bl
L/6 L/wW L/R
L/G L/W L/R
FTon 71 (12
DT1 DT2 DT3 AT
CONTROL
UNIT
M22: <& =
3 4[5
L1 W B
I 1
12 3[4] [ola[]i2]13]14]15 E' Aledeslel7laaoBi Rk | ¢e
516]718}|16]17]1819]20f2122] L 136]37|38{39] 40]41{42]43] 44l 5] 46} 47] 48 L

B
P

[y
foey 1

Y e |
ioffodoTodoasnid [ 112] 3145161718910 E‘ oizelaRAl 56l Tiealea] 0] [atlazlasldlas]saa7]48[ags0] | (FAO
woduol il 4 [1afe[3]54 567 1e]1epo) (! [31[3233(34/36/3%(57 51[50]53I54166/57/5815a060] | L H.S

SEF839P




TROUBLE DIAGNOSES
Diagnostic Procedure 30 (Cont’d)

Harness layout

LHD models , N h LHD modeis Lo
Passenger's dash side | - ' Oriver's dash lower , K.%J
9 ECM harness connectar &) N :
M LS
=
=
: \g-
A/T control

Fuse block
/\ unit harness
l\ % HES

connector
o~

A aatate 4
MEC 1088 = MEC114B
7S

RHD models T\ =" 1 ~Sh| RHD models )\4 \ ‘9 &
Passenger's dash side !/ ECM harness connector Driver's dash lower W\ Ny o o0 7/

Frness connector ]
IAVNY;

7
MEC218B < MEC2178

EC-140




TROUBLE DIAGNOSES
Diagnostic Procedure 30 (Cont'd)

[A] [TE €' INSPECTION START }

i

-’ 35-\)-:[_ .
% S [ cuND_lelcgnnicion)| —
P e T R P
'
-~ -

. — ———
CHECK INPUT SIGNAL CIRCUIT NG [ Greck the foliowing.
1) Disconnect ECM harness conneclor ™ e Harness connectars R
and A/T control unit harness connec- (F),
for. e Harness continuily
= 2) Check harness continuity between between ECM and A/T S
1_ ECM terminal (§) and terminal 40, control unit
ol MEF241F ECM terminal % and terminal D, i NG, repair harness or
ECM terminal % and terminal . canneciors L
Conlinulty should exist. —
OK T

y

Disconnect and reconnect harness con-
nectors in the circuil. Then retest.

‘Trouble is Bot fixed.

Check ECM pin terminals for damage

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

sl

Perform FINAL CHECK by the following procedure after repair

is completed.
FINAL CHECK s
o
1] Erase the diagnostic test mode H

{Self-diagnostic resulis} memory
{Refer to EC-52.)

2) Perform test drive

3) Perform diagnostic test mode I
{Selt-diagnostic results) again
{Reter to EC-50.)

L
OK
E INSPECTION END

Recheck ECM pin termi-
nals for damage or the
connection of ECGM Rar-
ness connector

EC-141




TROUBLE DIAGNOSES

Diagnostic Procedure 31
START SIGNAL (Not self-diagnostic item)

EC-S/SIG-01
IGNITION SWITCH ]
START
7 BA Refer to EL-POWER.
DR/L -
OR/L
OR/L
DR/
3]
ST
ECM
SW (ECCS
CONTROL
MODULE)

Refer to last page
(Foldaut page} .

oo iosiodionig [1]2]3]4]5]6]7 8 a[10 E] 21eele3lRaleslooleT]oaal0] [4142/43]44]45]46]47]46]49[50
104008 4 1) 311 31415196 [11]12]43]44]45]16(17(18]19]20 31}132133[34|35]3%6]37]38[39 54[55|56(57/58/59{60 L H.S

SEFB44P
EC-142

§11




TROUBLE DIAGNOSES
Diagnostic Procedure 31 (Cont'd)

Harness layout

LHD models S
Passenger's dasi’\l side | RHD models =1\ " L=y
ECM h < comnectors Passenger's dash side ¥ ECM harness connector
6 arness co - -
- 7

TR
e

MEC21868 [

B L INSPECTION START

B START SIGNAL CKTH

1. CLOSE THROTTLE. SHIFT
TO P OR N BANGE
2 TOUCH START AND

MED ALY CHECK OVERALL FUNCTION. OK INSPECTION END
1) Turn ignition switch “ON"".
2) Perform “START SIGNAL »
CKT" in "FUNCTION TEST"
[ next | START ] made with CONSULT.
MEF481B OR o
@ 2] Check "START SIGNAL" in o
#MONITOR #NO FAIL [ ] C%QTS/:JFTON'TOR mode with .
: B
START SIGNAL OFF
iDLE POSITION ON IGN "ON" OFF
OR

@ 1) Turn ignition swilch to

“START". 73
F RECORD 2} Check voltage between ECM
I terminal and ground. -
SEF384J Voltage: 27
Ignition swilch “START”

— CONNECT Ballery voltage i
[ Ecn ‘[q’couuscroaﬂ ‘s e Excepl above i

Approximately 0V

NG

v

Check if 7.5A fuse is OK. Nplace 75A fuse. j B
LR
lox

MEF473D ®

EC-143




TROUBLE DIAGNOSES

B

DISCORNECT

€

eom o] comecron)] [ |5
43

1

€

Diagnostic Procedure 31 (Cont’d)

®
l

g I

CHECK NPUT 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
Continulty should exist.

o

Disconnect and reconnect harness con-
neclors in the circuit. Then retest

Trouble is not fixed.

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

EC-144

kX

Check the following.

o Harness connectors
3}

¢ Harpess conlinuity
between ECM and fuse
block

I¥ NG, repair harness or

{ connectors




TROUBLE DIAGNOSES

Diagnostic Procedure 32
VEHICLE SPEED SENSOR (Not self-diagnostic item)

EC-VSS-01
IGNITION SWITCH| | Wi
ON or STAAT
7 BA Refer to EL-POWER. 2
G - L
G
21
T —r
COMBINATION 28]l R/Y oGSk A/Y { Z]m R/Y o1 VEHICLE -
S i
(sPEED- 0| €D €| E&D :@ SENsoR
35k R fI4n R o3k R o2 ;
23] [=22]
Y/G B AT .
g
Y/:G ]
- i
G CO
Y/G
53] i
VSP ECM B
EoNTROL | i
MODULE) }_—_l -
= =
@ F“»?
et e |
{ Il Refer to last page ., _
: [ 28029 l |' S ﬁ" . : , L \@ (Foldout page} . 1k
e -; 7o o &Y @10 €D
| W ° | L
I
S p—
oldodsdodenAd [112] 31415161 7]819]10 El P[22l al5]on 7] 2e]po]a0] [41[42[43]44{45[46]47|48/49]50 Vo]
wodtoh it s nd [11]12[13]14]15[16]17]18[18]e0] L [31132[33[34]35]36]37{3839] 40| [51]52]53]54I55i56]5756]59[60 H.S.

SEF837P
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TROUBLE DIAGNOSES

Harness layout

LHD models |

Passenger’s dash side
6 ECM harness connector 0
< Y

Diagnostic Procedure 32 (Cont’d)

(o o
HEEBH/

Combination meter
.-.HE harness connector
LT T T

MEC1228

RHD models

ﬂ

L\

) i tor
Passenger's dash side!/ ECM harness connecto
=T

e 2T

MEC?2188

EC-146




TROUBLE DIAGNOSES

B CAR SPEED SEN CIRCUIT

AFTER TOUCH START.
DRIVE VEHICLE

AT 10 kmih (6 mph} OR

MCRE WITHIN 15 sec

NEXT START |

SEFgGaiL

=

Diagnostic Procedure 32 (Cont'd)

INSPECTION START

)

|

TCHECK OVERALL FUNCTION.

1) Jack up drive wheels

K@ 2) Periorm "CAR SPEED SEN
\E CIACUIT" or “VEHIGLE
SPEED SEN CKT' in "'FUNC-
TION TEST' mode with GON-
SULT.

& MONITOR # NO FAIL [ ]

CAR SPEED SEN Omph

C RECORD |

SEFS87!

OR

2) Read "CAR SPEED SEN’ or

“WHCL SPEED SE' signal in

“"DATA MONITOR" mode with

CONSULT.

CONSULT value shouid be the

same as the speedometer

indication.

®

L

5 o
[ Ecm__[of comnecion |
53

<]

2

&AL !

MEC160B

OR

2} Disconnect ECM harness con-
nector.

3) Turn ignition switch "ON'"".

4) Rotate drive wheel by hand.

5) Check voltage between ECM
terminal 63 and body ground.
Voltage should vary belween
approx. 0 to 5V.

®

NG

r

OK

INSPECTION END J

CHECK SPEEDOMETER FUNCTION.

NG

hd

Make sure that speedometer functions
properly.

ER

DISCONNECT

HeE o€,

LECM ﬁnwecmn \] ”

§3

MEC1618

B] ‘

OK

Check vehicle speed serﬂ
sor and circuit.
(Refer to EL section.)

CHECK INPUT SIGNAL CIRCUIT.

1) Turn ignition switch “OFF"".

2) Disconnect ECM harness connector
and combinalion meter harness con-
nector.

3) Check harness continuity between
ECM terminal €3 and terminal 9.
Continuity should exist.

NG

Check the following.

e Harness connectors
(), (ven)

e Harness continuity
between ECM and com-
bination meter

If NG, repair harness or

connectors. J

OK

Y

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

Trouble is not tixed.

L nector and retest.

Check ECM pin terminals for damage
or the connection of EGM harness can-
neclor. Reconnect ECM harness con-

I

‘\.ﬂ ,1‘

)l
nr

s



TROUBLE DIAGNOSES

Diagnostic Procedure 33

EGR AND CANISTER CONTROL (Not self-diagnostic item)
EC-EGRC/V-01

IGNITION SWITCH T

ON or START
Refer to
10A EL-POWER.
BR -
%3 f¥Is BR BR j
BR
57 EGR & CANISTER
CONTROL
SOLENOID
VALVE
Li_} (E208)
L/Fl
Des
L/R
€D
L*—J M1D
L/R
I
/Fi /R O
L L
{D>: LHD models f:l@ .@
{A>: A/T models L/R L/R L/H
Ch

: M/T models LG)(IDTC%:_C.)@J

i -- O E2, (B> H7
x2---<L> 61 (B> H4

X3 T B/R . B> BR 1
102
EGR ECM
(ECCS
CONTROL
MODULE)
23 vl Aefer to last page
\/ K1 Foldout
&5 S 5 — > EVR (Foldout page)
|
0D ED
| p———|

10fl{eiodo4iof g ood | 1
togiiof i AL udieig 111

3[4[5][6]7]8]9]10 E| 21[eRl23pals]ae]p7Iealal30] [41[42 a3l 44]45]46]47]ac]40
t4]15116[17]1819]20| L' [31]30]33]34]35(35(37[36]39(40} |51|52153]54|55(56/57]58]59860] | L b s

Rl
-
()

SEFB832pP

EC-148




TROUBLE DIAGNOSES

Harness fayout

LHD models | -~
Passenger's dash sid:|\\

9 ECM harness connector
Pl S

RHD models //[\,,L:_-,,‘ =t =

Passenger’s dash side U/ ECM harness connector

| =N

MEC218B

MEF637B

intake manifold A ]
+ coliector-"‘7 C f@_ H

Vacuum hose -, ‘_)\%'
connected to EGR| valve
- !

| MEC"62B

Diagnostic Procedure 33 (Cont'd}

/EGR & canister control
solenoid valve
harness connector
"

~n AN

INSPECTION START

—————

CHECK OVERALL FUNCTION.

OK

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

2) Perform diagnostic test mode i {Self-
diagnostic results).

Make sure tha! diagnostic trouble
code No. 12 is not displayed.

3) Make sure that EGR valve spring
maves up and down {Use your fin-
ger) under the following conditions.
At idle:

Spring does nol move.
Racing engine from idle to 3,000
rpm:

Spring moves up and down.

NG
2 L

INSPECTION END

CHECK VACUUM SOURCE TO EGR

OK

VALVE.
1] Disconnect vacuurn hoses to EGR
valve and aclivated carbon canister.
2) Make sure \hat vacuum exists under
the following conditions.
Al idle:
Vacuum should not exist.
Racing engine from idle to 3,000
rpm:
Vacuum should exisl.

- NG

Replace malfunctioning
IV component(s).

1
CHECK COMPONENTS
{EGR valve, EGRC-BPT
valve and activated car-
bon canister).

Reter to "‘Electrical Comn-
ponenis Inspection’’.
(See pages EC-203, 210}

[t




TROUBLE DIAGNOSES

B N

- Activated carbon

—
Vacuum hose connecied
— to activated carbon canister
A

| MEC372B
EcH [ connecTor| | Sig
102 -
Ay
‘@E} cf é\H N
MEF4350

E]
@_
Crack

Clogging

==
ﬁ% Improper connection

SEF816F
- E MSCONNECT
A€ )
@ &
MEC 1538

| ey |

H* ECM__ |O| CONNECTOR J‘

102

a[b)

]
+e_

¥ 2]

MEC164B

Diagnostic Procedure 33 (Cont’d)
®

| @

CHECK CONTROL FUNCTION oK

1] Check voltage between ECM {erminal
(32)and ground under the following
conditions.

CHECK VACUUM HOSE.

1)} Check vacuum hose
for clogging, cracks
and proper cenneclion.

Voltage:
At idle
Approximately 0V
Engine speed is 2,000 rpm
Battery voltage

Y

2) Disconnect EGR & canister control

4) Check voltage between terminal )

NG

CHECK POWER SUPPLY. NG
1) Stop engine.

solenoid valve harness connector.
3] Turn ignition switch “ON"".

and ground
Voltage: Baltery voltage

[F :

OK

Check the following.

e Harness connectors
(Mic),

e Harness connectors
=),

e 10A tuse

o Harness continuity
between EGR & canis-
ter control solenoid
valve and fuse

If NG, repair harness or

connectors.

CHECK QUTPUT SIGNAL CIRCUIT. NG

1} Turn ignition swiich "OFF".

2) Disconnect ECM harness connector.

3) Check harness continuity beiween
ECM terminal and terminal @).

Continully should exist.

OK

Check the following.

e Harness connecters
(GID}

@ Harness connectors
(GID}

e Harness connectors
(we0),

{RHD models)

e Harness connectors
(weD), (1)

{(LHD A/T models)

e Harness connectors
(w55),

(LHD M/T models)

e Harness continuity
between ECM and EGR
& canister control sole-
noid valve

If NG, repair harness or

connectors.

@ -

EC-150




TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont'd)

[ WEGR CONT SV CIRCUIT I |
DOES THE SOLENOID
VvALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

Ned || NO_J[_YES ]

MEF5698

®

i

{EGR

®

W ACTIVE TESTH  []

EGR CONT SOLN OFF
== = MONITOR = = =
CAS-RPM [REF) Orpm

-

SEFQ?ﬂ

CHECK COMPONENT

& canister control solenoid valve).

1) Reconnect EGR & canister
contro! solenoid valve har-
ness connector and ECM har-
ness connector.

2) Turn ignition switch “ON"".

3) Perform “"EGR CONT S/V
CIRCUIT" or "EGRC SOL/V
CIRCUIT” in "FUNCTICN
TEST" mode with CONSULT.

OR

3) Turn EGR & canister control
solenoid valve “ON'" and
"OFF" in “ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

®

Refer to "'Electrical Components
Inspection’. (See page £C-203))

lOK

Disconnect and recennect harness con-
nectors in the circuil Then retest.

—lTroubka 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

NG [T7 - 1
Replace EGR & canister
control solengid valve.

|

4

il
nni

W

[
A
[

()]
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TROUBLE DIAGNOSES

Diagnostic Procedure 34
HEATED OXYGEN SENSOR (Not self-diagnostic item)

EC-HO25-01
IGNITION SWITCH| |
ON or START
10A Refer to EL-POWER.
BR .
BR §E0)
28]
gr D
BR
=l
HEATED
DXYGEN
SENSOR
] €25

B
5l
UZH OZS ECM

(ECCS B8

CONTROL I

MODULE) ®

i1

(2
Refer to last page
. F2D (Foldout page) .
dzp

@& D

A&

I 1
O ofd [11213[ 415 6] 7 B[00 [, | [ P2 AEeele oAy [ 2Haled L4740
L
H.S.

toquiolt Ll 51 A [11]12(13]14]15]16{17]18{19]20] 34j32|33]34|35|36]37 40| [51[52{53i54

SEF833pP

EC-152



TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont’d)

Harness layout
LHD models o T ] - Cylinder head cover «
§ NI ﬂ /\ s . N

Passenger’s dash side ,‘\J

\ I Heated oxygen sensorJ 1 =
— b harness connector
Ty " 11 . - i
2 " =
B \ MEC108B K /\ [ MEC3124E| o

e
PN e Ese N
ECM harness connector

S )

[RHD models ﬂl
Passenger's dash side ¢
== £

.

Intake manifold collec
J Y]
\
N ~

Engine ground G %
7N

| MEC218B Lﬁ_”/////\d‘ o MEC1118

EC-153




TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont'd)

( INSPECTION START
B MIXTURE RATIO TEST Il w ]

ACCELERATE TO 2000
RPM AND HOLD THEN y

TOUCH START CHECK HEATED OXYGEN SENSOR oK INSPECTION END
CIRCUIT.

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

1800 2000 2200 SN\ 2) Perform "MIXTURE RATIO
== w TEST" in "FUNCTION TEST"

[ nexr [ START ] mode with CONSULT.

SEF815L OR
2) Make sure that "M/R F/C
MNT" in "DATA MONITOR"
TMONITOR  YrNoO FAIL [ ] mode indicates “RICH" and
“LEAN" periodically more
CAS.RPM (REF}  2000rpm than 5 times during 10 sec-
M/R F/C MNT RICH onds at 2,000 rpm.
OR
@ 2) Run engine at about 2,000
rpm for about 2 minutes under
no-load.
3) Set ECM Diagnostic Test
Mode |1
l RECORD ——I 4) Keep engine speed at 2,000
SEFR18K rpm and make sure thai the
— malfunction indicator lamp on
the instrument pane! goes on
and off more than 5 times dur-
ing 10 seconds.

NG

CHECK™ B Y

~ | cHECK POWER SUPPLY. NG ] Check the following.
1) Stop engine. e Harness connectors
2) Disconnect heated oxygen sensor @
harness connector. e 10A fuse o
3) Turn ignition switch ""ON"". e Harness continuity
vEcz1ss| | 4) Check voltage belween terminal (o between heated oxygen
— and ground. sensor and fuse
=

Mattunction indicator
lamp

Vollage: Battery voitage It NG, repair harness or
connectors.

] DISCOMRECT
(afblc> % G.‘{) OK
i 7 .
w CHECK OUTPUT SIGNAL CIRCUIT. NG, Repair harness or con-
- 1} Turn ignition switch “OFF"". nectors.
2 2y Disconnect ECM harness connector.
3) Check harness continuity between
terminal (3) and ECM terminal (115).
:f‘ Continuily should exist.
JOK
SEF3274
* ®
LSCONNEC T
HAE CEE
A€
__ECM : CONNECTOR
115
Q]
jondi
MEC165B
EC-154

B



TROUBLE DIAGNOSES
Diagnostic Procedure 34 (Cont'd)

f— N

@
DISCONNECT o, DISCONNECT 1
€ HE) g l
T S

D iy~ -
ECM CDNNECIE CHECK INPUT SIGNAL CIRCUIT. NG Repair harness or con- ‘ uf
ey 1) Loosen and retighten ground screws. nectors
2) Check harness continuity between
ECM lerminal €3 and terminal (). A,

[y
([Tjﬂ Continuity should exist,
—_
l =

MEF4470 Disconnect and reconnect harness con-
nectors in the circuit. Then relest.

Trouble 1§ not lixed.

3

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

lfrouble is not fixed.

Replace heated oxygen sensor. ¢l

L

1dui
2

&7

EC-155




TROUBLE DIAGNOSES

Diagnostic Procedure 35

INJECTOR CIRCUIT (Nof self-diagnostic item)
EC-INJECT-01

BATTERY

Refer to EL-POWER.

{C: LHD models
{F>: RHD moadels
x1---{L>8/R B RL
OF:/. ST | IGNITION
§ SWITCH
o q
ACC [ON
=
B/R
)
-
@I
I_E_l-
(g
R
|
| i |
R i A R
- .
[2] INJECTOR (2] INJECTOR g INJECTOR _ET INJECTOR
% No.1 % No.2 % No.3 No .4
€D €11 F1i3 €119
L1 1 LL] H N
—75 G/B L/B
W/B Y
-------------- 2-------J4
En e ]
W/B Y/8 G/B L/B
[101] [110] [103] szl
INJ INJ INJ INJ ECM
#1 #2 #3 #4 (ECCS
CONTROL
MODULE)

Refer ta last
(% _ ' ,@ , (Foldout pgge) ?age

W
_________________________ !
{1234\ '
8

oo
[N

oo iodindiod g [ 1 4[5[6]7]8][S 10@21 STl [enl2a]0] [AllAaiaa]4a]45| 4] 47| 4Bj4s)E0
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TROUBLE DIAGNOSES

Harness layout

—
LHD models ;
Passenger's dash sim\,

—r

g\ ECM harness connecior
N - fa gl

% ‘

——
e ‘>TJ‘J
er's dash side /- ECM harness connector
Passeng d N N 5
s -

MEC2188
I

MacTive TesTR [
= POWER BALANCE ***”
=== =MONITOR ===
CAS.RPM |REF) 800rpm
AIR FLOW MTR 098v
AAC VALVE 41%
2 3 4
|
ﬁ T MEF587BA
A
oy
L Chick
Al idie c
Lo
-_ Suitable toot
,f; Clicl
C/'»‘,’
SEF730L

Diagnostic Procedure 35 (Cont'd)

INSPECTION START '

B

CHECK OVERALL FUNCTION.

Oil tiller caD\

MEC1258

oK

—

INSPECTION END

1) Start engine.

2) Perform “POWER BALANCE"
in ""ACTIVE TEST" mode with
CONSULT

3) Make sure that each circuit
produces a momentary engine
speed drop.

OR !

2) Listen to each injecter operat-

ing sound
Ciicking noise could be heard.

lNG —

®

EC-157

- —

ey
i

WA

T

!
nn




TROUBLE DIAGNOSES

DISCONNECT
=2

it 24 €

S

MEC166B

DISCONNECT

€ () 24

DISCORNELT

€

I Eom 10 coNNECTOR |

L

110 101 112 103

e

ol

e+
TqJ
Q]

{101):No.1 cylinder (103):No.3 cylinder
No.2 cylinder (112):No.4 cylinder
MEC1678

Diagnostic Procedure 35 (Cont'd)

@

A !

CHECK POWER SUPPLY

1) Stop engine.

2) Disconnect harness connectors (F2D),
GID}

3) Turn ignition switch “"ON"

4) Check voltage between terminal
and ground.

Vollage: Battery voltage
L

OK

L

NG

.| Check the following.

o Harness conneclors

G}

e Harness conneclors
o).

® Harness connectors
CID}

e Harness continuity
between ignition switch
and harness connector
GD)

if NG, repair harness or

connectors.
L

CHECK QUTPUT SIGNAL CIRCUIT.

1) Turn ignition switch “"OFF".

2) Disconnect ECM harness connector.

3) Check harness continuily between
ECM terminal (381)and terminal @,
ECM terminal (G and terminal @,
E€CM terminal (8)and terminal &,
ECM terminal (112)and terminal (@).
Continuity should exist.

‘EK

rCHECK COMPONENT

[Injector).

Refer to “Electrical Components
inspection”. [(See page EC-205]

NG

Check the foliowing.

i

OK

A

Disconnect and reconpect harness con-
nectors in the circuit. Then retest

LTrouble is nol fixed

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

EC-158

|
|
|

NG Replace injeclor.

@ Harness connectors
(GONGID,

@ Harness continuity
between ECM and har-
ness conneclor @

H NG, repair harness or

connectors.

|




TROUBLE DIAGNOSES

Diagnostic Procedure 36

FUEL PUMP (Not self-diagnostic item)
EC-F/PUMP-01

IGNITION SWITCH| |
ON or START
Refer to EL-POWER. ED: For Europe
15A €E>: Except for Eurcpe
(O : LHD models A
B/W | {B>: RHD models
{ D1, D2
.—1 x2.--CL>2 (D1
B,w s *3'--®P/8.@B/Y
xa: D1, D 3
»*1 r;-“ FUEL *SCDB/P’@B/Y
bu PUMP
? BELAY B
LL!(»TQJT 5]
*3  B/Y WO (ED 62 TD oL
_ B/Y {ﬂ__zh B/Y B/Y
(Ow=EEm B/Y -
5
P/B B/Y
51 JOINT i l
CONNECTOR e o
6 8/Y ao

;3 ¢

60
23] ]
el
sl
FPR £CM
([ECCS
CONTROL B
MODULE) = E
— R(Fe__-f?g tg last) page
S RCE 1] 3] ] €2 oldout pagel. s
2 M [TIeBII 1T « T N 1> R @D @D
=) ]
#60 (ED ]
 p— ny:

hoiecfioF1041051061077109
{ogf 4058 1 140413 141 1511

2[3[4][5]6]7]8]9]10 El 2112l 4lS]6[7]alea]30] [41a2[45]44[45]46]47148]49]50
12{13[14[15,16[17[18]16]20] L {31|32[33|34|36[36[37|38|39]40] [51]52[53]54156(56]57(56/59(60

I |
-
5
;

[~
[ Land

SEF845P

EC-159

F'_—-—____




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

LHD models |+
Fuel pump reylay

v ;’

W

MEC 1088

RHD models //‘[1/\:2 = RHD models ’(—”‘/H\\\QJ ol f/
side

Passenger’s dash ¢/ ECM harness connector Drivzr's dash side _ Fuel pump relay
\/
]
7

Harness layout

LHD models ,
Passenger's dash s%c%
(‘ ECM harness connector "

7

MEC126B

N/

g

-
il
il

in

I

i
i
i

il

E:
e

ar

=

MEC2158

f—
MEC1278

EC-160



TROUBLE DIAGNOSES

SEF380t

;‘Fﬁmﬁ GO

(®).(3® LHD models

®

od

Q

®.® RHD models
MEC 1688

A€ &

GID

. €

”I

ol

:
1

T g |

MEC1698 ‘

E DwSCONNEC' DISCOMNECT
@ .

‘ o cONNECToﬂ REIS

E

@

L @ LHD models () RHD models

MECt708

7Eiagnostic Procedure 36 (Cont’'d)

INSPECTION START

n |

CHECKX OVERALL FUNCTION

1) Turn ignition switch "ON"".

2) Listen to fuel pump operating seund
Fuel pump should operate for 1 sec-
ond afier ignition switch is turned

OK

-

INSPECTION END

“ON".
WNG o
= v
CHECK POWER SUPPLY. NG | check the fotlowing
1} Turn ignition switch “"OFF"". ¢ 15A fuse
2) Disconnect fuel pump relay. e Harness continuity
3) Turn ignition switch “"ON"". between fuel pump
4) Check voltage between terminals relay and {use
., 3 (LHD models], (3. @ (RHD if NG, repair harness or
models) and ground. connectors.
Voltage: Baltery vollage J
OK
v A 4 —
CHECK GROUND CIRCUIT. NG | Check the following.
1] Turn rgnition switch "OFF"". e Harness connectors
2) Disconnect fuel pump harness con- CID}
nector. e Harness connectors
3] Check harness continuity between (e25),
termina) (8 and body ground, termi- o Harness continuity
nal @ and terminal (3. belween 1uel pump and
Continuity should exist. fuel pump relay
¢ Harness continuity
OK between fuel pumgp and
body ground
If NG, repair harness or
connectors.
D) . _
CHECK OUTPUT SIGNAL CIRCUIT. _Ni Check the following

1) Disconneci ECM harness connectar

2) Check harness continuity between
ECM terminal and terminal (&
(LHD models), (1) {(RHD models).
Continuity should exist.

OK

@

EC-161

@ Harness connectors
(Fa),

e Join! connector
{Mogels for Europe)

e Harness continuity
between ECM and fuel
pump relay

if NG, repair harness or

connectors.

Tl
nnl

M

ot

&

)

[
[T,

&l
e

M54




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

®
B FUEL PUMP CIRCUITE
PINCH FUEL FEED HOSE
WITH FINGERS. 1S THERE
ANY PRESSURE ! NG
PULSATION ON THE FUEL CHECK COMPONENT ,» Replace fuel pump relayAT
FEED HOSE? 3 (Fue! pump relay).
DOES THE FUEL PUMP “\l 1) Reconnect fuel pump relay,
RELAY MAKE AN
OPERATING SOUND fuel pump harness connector
EVERY 3 SECONDS? and ECM harness conneclor.
r NEXT H NOAIFYES 1 2) Turn ignition switch “ON"".
3) Perform “"FUEL PUMP
SEF194L CIRCUIT” in “FUNCTION
TEST™ mode with CONSULT.
R
B AcTive TESTI ] 0
= 3) Turn fuel pump relay "ON"’
FUEL PUMP RELAY ON and "OFF" in "ACTIVE TEST"
mode with CONSULT and
= = = MONITOR = == = check operating sound.
CAS+RPM [REF| Orpm OR
@ Refer to “Electrical Components
" b — Inspeclion’”. (See page EC-206.)
OV | on/OFF
IS o || OFF | -
SEF498L h 4
CHECK COMPONENT NG | Replace fuel pump.
(Fuel pump).
Refer to "“Electrical Components
Inspection'’. {See page EC-202.)
OK
y
Disconnect and reconnec! harness con-
nectors in the circuit. Then retest.
Trouble is not 1ixedf
y
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.
EC-162
_n




TROUBLE DIAGNOSES

Diagnostic Procedure 37
WASTEGATE VALVE CONTROL (Not self-diagnostic item)

EC-WG/V-01
IGNITION SWITCH
ON or START 44,
LA Refer to EL-POWER.
BR -
5{4}1 LL
BR B8R u
[:] @13 [jEIQQED {C>: LHD model e
29 odels =
LB-FI—] LB.R_I {A>: RHO models ’
‘g b
@
BIH W
1] WASTEGATE VALVE
CONTROL SOLENOID .
VALVE 4
5 O €10
S & et
OR/B
|
w2 25,
€0 ¢ ¢ FD Y
OR/B DR/B WZZ]m 0R/B wex = () R
0R/B v
25l
WGC | EcM T
| [ECCS
CONTROL
‘ MODULE) pYS
a7
Refer to last
i bage
O:Ep <®: = Foldout page) .~ <
B ¢80 Fo
— bEd

iofitediododiosiogiofiod [ 1[2]3]4]5[617[8]9]10 EI 21 24]25[26]27
10of 1048 1} 1244 13 14915436 [11]42[43[44[45]16]17]16[19]20 31]32(33134]35]36[37|38{39

&8s
o

41| 42]43]a4[46] 46]47] 48] 400
52163/54]56/56/57[58150160! | | H.S

SFB41P

EC-163




TROUBLE DIAGNOSES

Harness layout

LHD models
Passenger’s dash side i

6 ECM harness connector

MEC 1088

RHD models ~—~T{_ ‘sz~
Passenger's dash side

ﬂ

N
ECM harness connector

MEC2188

Power steefing
fluid reservoir,

i

N3 ¥

_Air passage hose connected to
waslegate valve control solenoid valve

MEC1718

Diagnostic Procedure 37 (Cont’'d)

R

/7" Wastegale valve
control solenoid
valve

Power sieering
fluid reservoir ~

/\\
s

MEC128B

L INSPECTION START

B l

CHECK OVERALL FUNCTION.

“]oK

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

2} Perform diagnostic test mode Il {Self-
diagnostic resulls). Make sure that
diagnostic trouble code No. 55 is dis-
played.

3) Stop engine.

4) Disconnect air passage hose 1o
wastegate valve control solenoid
valve and restart engine.

5) Make sure that boost pressure exists
under the following conditions
At idle:

Boost pressure should nol exist.
Engine is racing quickly
[Up to aboul 5,000 rpm).

Boost pressure should exist.

NG
®

EC-164

CHECK COMPONENT
(Wastegate valve actua-
tor}.

Refer to "TURBCCHAR-
GER™ in EM seciion.

It NG, replace wastegate
valve actuator

oK

y

INSPECTION END




TROUBLE DIAGNOSES

CONNECT

SAE C T

|  ECM @ CONNE—C—TEH

25

MEC1728

Diagnostic Procedure 37 (Cont'd)

®

a |

CHECK CONTROL FUNCTION.

1) Check voltage between ECM terminal
€5 and ground under the following
conditions.

Voltage:
At idle
Battery voliage
Engine is racing quickly
(Up to about 5,000 rpm).
Approximalely 4 - 5V

BAK

NG

D] i

Check air passage hose
for clagging, cracks and
proper connection

CHECK POWER SUPPLY. NG FCheck the following.
1] Stop engine. e Harness cannectors
2) Disconnect waslegate valve control (CIDH}
solenocid valve harness connector. {(LHD models)
3) Turn ignition switch “ON"". ® Harness connectors
g 4) Check voltage between terminal @ (me0),
and ground. (RHD models)
Improper connection Voltage: Batlery voltage e 10A fuse
SEFBIEE - & Harness continuity
! OK between wastegate
valve conirol solenoid
DISCONNECT valve and fuse
Gs} @ If NG, repair harness or
1S. connectors.
’5 -
E) '
CHECK OUTPUT SIGNAL CIRCUIT. NG Check the foliowing
1) Turn ignition switch “OFF"". e Harness connectors
2) Disconnect ECM harness connector. €7y, (m12)
3) Check harness continuity between (LHD modeis)
= ECM terminal € and terminal (b e Harness connectors
MEC1738 Continuity should exist. CID}
L {(LHD models)
= OK e Harness continuity
E = BISCONNECT DISCONNEGT between ECM and
EE‘E\'}' wastegale valve contral
HS. 18, E@ solenoid valve
e If NG, repair harness or
L ECM H-CONNECTOFLU E% connectors.
25
Y
NG

_

Q]

MEC1748

CHECK COMPONENT

{Wastegate valve control salenotd
valve).

Refer to "Electrical Components
Inspection”. (See page EC-205)

OK

y

Disconnect and reconnect harness con-

nectors in the circuit Then retest.

Trouble is not fixed.

4
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

EC-165

control solenoid valve.

Replace wastegate valvew

Wi

0y
ey
=

K&



TROUBLE DIAGNOSES

Diagnostic Procedure 38
VALVE TIMING CONTROL {Not self-diagnostic item)
EC-VTC-01

IGNITION SWITCH
ON or START

10A Refer to EL-POWER.

L4]

BR -

BR‘QED
B2

sr ED

BR
=21 vrc

SOLENQID
VAL VE
[ &=
Y
Y
i3]
vTC ECM
(ECCS
CONTHROL.
MODUL.E)
Refer to last page
- (Foldout pags) .
a8 pag

@D ED

oduioitis]HA1 1 1411511 {14]12[13]14]15)16[17[18[19]20) 31[30]33]34]35[36/37]38139] 40| [51]52|53]54]55]56{57]68]59[60

T T F s [ N B EIE B R B E| 2 {[eele3leale5]26l27]28]29[30] Ta1]42] 3|4 J45] 46]47]48]49]50)
L H.S.

SEF842P

EC-166
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TROUBLE DIAGNOSES

Harness layout
LHD models |

Passenger's dash Si(h—S (

g ECM harness connector )
LA \

MEC1088

AHD models //‘[l/\:‘ﬁ AL

J ide ¥ S ECM harness connector
Passenger's dash side S
=N /: =

MEC218B

Diagnostic Procedure 38 (Cont'd)

<>

Y
VTC solenokd veﬁje\
harness connector -\
1O Q

U
%

MEC1298‘

& CONNEGT (‘

e ()

L ECM [0 CONNECTOR]
113

ol [V

A

MEF495D

I"

E &
i, N
I[__EcM__o{ connEcToR]
3

11

CONNEET

MEF4360

|

( INSPECTION START

|

A

{ CHECK CONTROL FUNCTION.

OK

CHECK VTC SOLENOCID

1) Jack up drive wheels.

2) Start engine.

3} Shift gear to any position except the
neutral position (M/T model}.

Shift selector lever to any position
except "N or P pasition {A/T
model).

4) Check voltage between ECM terminat
(7)) and ground under the following
conditions.

Voltage:
Quickly depress accelerator
pedal, then quickly release it.
Approximately 0V
At idle
Baltery voltage

lNG

®

EC-167

VALVE OPERATION.

1) Stop engine.

2) Connect a suitable
jumper wire between
ECM terminal (313)
and body ground

3) Start engine and make
sure that improper idle
condition occurs.

if it does not occur, go to

CHECK COMPONENT

(VTC sotencid valve}

Occurs.

INSPECTION END 1

&l

&4

s
$=

i)
nn

Jam

PO

e e ——



TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

valvE TiMinG sor. OFF

Grpm
16%

MONITOR
CAS-RPM {POS)
AAC VALVE

| ON ][ ovofF |IGLGE

MEC211B

4} Turn VTC sclenoid valve

"ON" and "OFF", and check
operating sound.
OR

Refer to "Electrical Components
{See page EC-205)

®

Inspeciion'’.

OK

4

Disconnect and recannect harness con-

nectors in the circuit. Then retest.

Trouble is not fixed

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

EC-168

@
E QISCONNECT l
oo | A€
CHECK POWER SUPPLY NG | Check the following.
1} Stop engine. "| @ Harness conneclors
2} Discannect VTC solencid valve har- CHIED)
— ness connector. e 10A fuse
J;V‘J 3) Turn ignition switch “"ON"". o Harness caontinuity
D On 4) Check voltage between terminai (b) between VTC solenoid
and ground. valve and fuse
MEC1758 Voltage: Bafttery voltage. If NG, repair harness or
D oK conneclors.
m OISCONNED? E DISCONNEC‘ E
r
ush 28
“ CHECK INPUT SIGNAL CIRCUIT. NG | Repair harness or con-
‘L FcM O CONNECTOﬁJ T 1) Turn ignition switch “OFF"" nectors.
113 2) Disconnect ECM harness connector.
3) Check harness continuity between
terminal and ECM ferminal (113)
Continuily should exist.
7 OK
MEC1768
| CHEGK COMPONENT NG | Replace VTC solenoid
W VALVE TIMING S/V CKT R (VTC solenocid valve). 7| valve.
DOLS THE SOLENOID 1) Reconnect ECM harness con-
VALVE MAKE nector and VTC solencid
AN OPERATING SOUND
EVERY 3 SECONDS? valve'ha.rpess c:."mnector‘
2) Turn ignition switch "ON"".
3} Perform "VALVE TIMING S/V
CKT" in "FUNCTION TEST"
mode with CONSULT
NEXT
[ nexr || NO || YES | OR
SEFT11L @ 3} Perform “VALVE TIMING
r SOL" in "ACTIVE TEST"
WacTveTEsTEH [ mode with CONSULT.




TROUBLE DIAGNOSES

Diagnostic Procedure 39

IACV-AAC VALVE (Nol self-diagnostic item)
EC-AAC/V-01

BATTERY

Refer to EL-~POWER.

{C>: LHD models
{BR>: RHD models

x1--- <> B7, (B> A1l

B/Y
;]31|
B/y (ED VT
B/Y wT
{4 1acv-aac -
VALVE BT
F30
2]
sB
sB
Cad )
ISC ECM B
(Eccs
CONTROL
MOOULE) T
Ref to last page
(Eoﬁzcug page] . 5
BR
)
o
[
—1
tofiedicdiodiediogoniod [ 1 [2[3[4[5[6]7]8]9]10 El 21[22l23a [ 26ler]enl20[30] [41[42]43[4445]46]47 W
ioduiaitthigs 34t [11]12]13[14]15]16{17]18]18]20] L |31]32(33]34136(36/37]38[30[401 [5115215354155(56(5/, H.S.

SEFB840P

EC-169




TROUBLE DIAGNOSES

Harness layout

LHD models |
%ssenger's dash si%

ECM harness connctor

RHD models T\ -\~ —— =
Passenger’s dash side /ZECM harness connector

" PeENA e

BiGN TIMING ADJ B[]
~ = CONDITION SETTING ~ —

iGN/T FEEDBACK HOLD

= = = MONITOR == == =
CAS.RPM (REF] 80rpm
IGN TIMING 16BTDC
IDLE POSITION ON
SEF786KA

<A
;Throttle position sensor harness
T connector - !

T

MEC177B

Diagnostic Procedure 39 (Cont’d)

IACV-AAC valve ~
h\arness connector
A

Intake manitold

R

MEC1308

INSPECTION START

14

Drops.

CHECK OVERALL FUNCTION,
1) Start engine and warm it up suffi-
cienlly.
2) Check idle speed.
800+ 50 rpm (A/T: in “N" position)
It NG, adjusi idle speed.
3) e Perform “'IGN TIMING ADJ"
in "WORK SUPPORT'' mode
@ e Disconnect throttle position
sensor harness connector.

with CONSULT.
4) Make sure that idle speed drops.

INSPECTION END

lDoes not drop.

®

EC-170




TROUBLE DIAGNOSES

= “

DISCONMECT

€

=

G |

MEF9g1A

WEI

Diagnostic Procedure 39 (Cont'd)

®

|

CHECK POWER SUPPLY.

1) Stop engine.

2} Disconnect IACV-AAC valve harness
connector

3) Check voltage between terminal (2
and ground.
Vollage: Battery voltage

F W AAC VALVE SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF]

[ ~vexr [ START

SEF196L

y

WAcTive TEsTR []

AAC/V OPENING 34%

CAS«RPM {REF}
AIR FLOW MTR
ENG TEMP SEN

875rpm
1 60V
83°C

== = MONITOR = = =

o

lﬁjf UP_J[DWN[od]

SEF319L

OK

E\JG
]

Check the following.

® Harness connectors
(GIDA

® Harness connectors
(D), (FD)

® 7.5A fuse

® Harness conlinuity
between IACV-AAC |
valve and fuse

If NG, repair harness or

connectors. ‘

CHECK OUTPUT SIGNAL GIRCUIT.

Repair harness or con-

1) Reconnect IACV-AAC valve

harness conneclor.

2) Perform "AAC VALVE
SYSTEM' or "IACV-AAC/V
SYSTEM" in “FUNCTION
TEST” mode with CONSULT.

OR

2} Perform “AAC VALVE OPEN-
ING TEST" or "IACV-AAC/V
OPENING" in "ACTIVE TEST"
mode with CONSULT.

DISCDNNECT o
E

[O[ connscron”

.L

!SCDNNECT
=1

MEF4910D

OR

1) Disconnect ECM harness con-
nector.

2) Check harness continuity
between ECM terminal (9
and terminal &.

Continuity should exist.

®

JOK

NG

neclors.

CHECK COMPONENT
(IACV-AAC valve).

Refer to “Electrical Components
tnspection”. (See page £EC-204.)

IOK

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

Trouble is not fixed.

y

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

NG ‘ Replace IACV-AAC valve.

ol

uy




TROUBLE DIAGNOSES

Diagnostic Procedure 40
IACV-FICD SOLENOID VALVE (Not seli-diagnostic item)

LHD MQODELS EC-FICD-01
IGNITION SWITCH T
BATTERY ON
7 5A Refer to EL-POWER.
L/OR .
[ |
.*
]
L/0R L[f]n
K1) =1
G/B L/OR i
= P CONTHOL
I’i‘ 1 éCI}ﬁDITIONEH THERMISTOR AMPLIFIER
15 3 | 2%
3 L] SR
A Y
L‘ 6/ ‘Iig gompzesscr R Y/B
efrer [s]
o mem /R W UA-A/C. M and To auto A/C
, oIy HA-A/C, A.) unit or push
L/R Y/B cantrol unit
> (Refer to
Hi}----=—=---— {13} HA-A/C, M and
-A/C, A")
L/R G/Y R
7[R ¢ ) 25
L/R G/Y R
[11l racy- [l
FICO TRIPLE-
SOLENOIO PRESSURE
2 YALVE ON | SWITCH f
Hem |-t
i ry
I B/A B/W
B [Ex L6l
AC AIR
1 ’ ALY con | GRS
—_I CONTROL
i 2 ‘ MODULE)
€32 | ED
— Refer to last page
3 M (Foldout page) .
1] - .-- -
5] L PU ‘E’ M10) ' €10
,
| e
Ao [ 1213141516 78] 8lio E] Y17 R P e e S R R e R T ER
rodfuofui 1114t [14]12]13(34]15]16]17]16]19]20] L [31132[33134]36]36[37[36] 2al40| [51]52]53j54l56/56/5758l68160] | 1
EC-172




TROUBLE DIAGNOSES

Diagnostic Procedure 40 (Cont'd)

RHD MODELS . EC-FICD-02
IGNITION SWITCH
BATTERY ON
7.5 Refer to EL-POWER.
L/0R -
i
0
L/OFI L/OR
@' 31
G/B L/0R"
|--l-I l_l_l THERMO
[5] 1l A1R THERMISTOR L e &
o CONDITIONER AMPLIFIER
I] o % RELAY
3] @]} & ﬂ—T—“ |_2_] 2
L/R G/W a v /B
(]
e ‘ .
u To auto A/C
L/R 5 unit or push
60 G/W Y/B wp control unit
Lr'I a7 (Refer to
L/R [4] HA-A/C. M and
Lo )
I To compressor ON SWITCH . Rl !
O= L Goforto o o] |ED L-J@ |
HA-A/C, A.) ) i
Al ;i
L/R J 1 :{
1] IACV G/Y 1O |
FICD j
SOLENOID !
VALVE G/Y B/W ;
E |
B =l ZEl !
AC AIR
H con |5 |
l CONTROL
i | MODULE) gi
€32
] Refer to last page
3] X - Lvl - - {Foldout page) .
29 !
S HEE | |
Ji
|

—

=
g

r— s |
fo1l1010: g [iT2]3]4]5]6]7[8]8]10] B |22l Alalelp7IPaleala0] [41142]43]44]45]46]47]48] 49150 !
iogtiof ] A1 4115108 [1112{13]14]15]16[17]16[19]20] L [31]35|33(34|35[36]37 51]62|53[64/%0]56/57]56[58160] | L H.S.

SEF847P
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TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont’d)

Wake manitoid col}ector\

Harness layoul

LHD models
Passenger's ::1a'shl sidie\T’B
g ECM harness connector ©Q
M y
I !
J \_/J = AN\ \J
IACV-FICD

——

sclenoid valve

—
M Wharness connector
MEC108B — L T _~— MECI131B
T .
[N =4 In the relay box 7~ Aic conditioner refay

RHD models ?/{
Passenger's dash side s - ECM harness connector

MEC132B

MEC218B

INSPECTION START

OK INSPECTION END

A d
CHECK OVERALL FUNCTION. >
1] Start engine and warm it up suffi-

3T NO FAIL
800rpm

Y MONITOR
CAS-RPM ({REF)
ciently.
2) Check idle speed.
E e Read idle speed in "“"DATA
MONITOR' mode with CON-
SULT.

e Check idle speed.
800+ 50 rpm (A/T: in “N’’ posi-

RECORD ]
MEG1428 tion)
i NG, adjust idle speed.

3) Turn air conditioner switch and
blower tan switch “"ON'"

& R \ .
Lﬁm AN 4) Recheck idle speed.
&’ - 800 rpm or more
NG
7! l NG
s Refer to HA seclion.

\\\\llllpm

o 7

W,
Check if air conditioner compressor

{

y

N
£ ° Cf(S\H
e 7 functions normally.
:’/ 8 D L]
: ERE 5
®

x 1000 r/min

L MEF6345
EC-174
#




TROUBLE DIAGNOSES
Diagnostic Procedure 40 (Cont'd)
®

E DISCONMELT (. -—
<
HE
E | P
- i By
CHECK POWER SUPPLY. NG | Gheck the following.
1) Stop engine and turn air conditioner "] & Harness connectors R
switch and blower fan switch "OFF"". 'GEDECID)
2} Disconnect IACV-FICD solenoid valve .|  Harness connectors
harness connector. (ms0) (FA) 40
3) Restart engine and turn air condi- ® Harness confinuity
MEFB61E tioner switch and blower fan switch between A/C relay and
oncanwecT CON. IAGV-FICD solenoid L
52 @ G@ 4) Check voltage between terminal @) valve
(a]b | and ground. It NG, repair harness or
Voltage: Battery voltage connectors.
OK -
| ¢
— -
e CHEGK GROUND CIRCUIT. NG | mepair harness or con- .
(ﬁa 1) Stop engine. nectors. wh
2) Check harness conlinuity between
MEFS62€ terminal B and engine ground. T
Continuity should exist. ’
OK e
51
CHEGK COMPONENT NG | Replace IACV-FICD sole-
(IACV-FICD solenoid valve}. "] noid valve. i
Refer 1o "“Electrical Components R —
Inspection'’. (See page £C-205]
, 0K =i
¥
Disconnecl and reconnect harness con- B
nectors in the circuit. Then retest.
Trouble is not fixed. =3
i \ T
Check ECM pin terminals for damage
or the connectian of ECM harness con- 57
nector. Reconnect ECM harness con-
nector and retest. ‘_J

(K

EC-175




TROUBLE DIAGNOSES

Diagnostic Procedure 41

COOLING FAN CONTROL (Not self-diagnostic item)

IGNITION SWITCH
DN

L/0OR

BATTERY (Via
fusible link)

EC-COOL/F-01

Refer to EL-POWER.

7 .5A 30A
(6] (9]
B/W -
M0 E©OD
L/0A @ L/OR -O@)—lﬁ
L/OR B/W L/OR B/W
Il 51 COOLING = =1 COOL ING
) ” FAN S l] FAN
© RELAY-1 ® RELAY-2
2] Y] L] 3] ED : EB
OR/L BFVW L/G W/F]
L = |/ G Next
mm OR/L page
BR/W N/ A

1o Hi COOLING
(+) (+} | FAN
MOTOR
- o | & 49
IL_'__|3 ] 2]
B B
-
E>: RHD models for Europe KER () mummmmermny
ER>: Except RHD models for Europe i
o
1
(3
— Fzgfgg to last) page
3 - o0ldout page
B D, ED (Zr) —
s L L 32/ W W

EC-176

SEFB50P




TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont’d)

EC-COOL/F-Q2

<Hp L/G we—— /G %28 L/G (*i]p L/G
Precedi
page © €D | (IO FED | (FD)

< B OR/L mem(Oywm OR/L HC3]k OR/L {20] 0F/L mum (D)

OR/L
(51 TRIPLE-
PRESSURE
ON | SWITCH .
DFF‘“’T <D €36
L'—E—;" @1 @
) B
<{C>: LHD models
<{B>: RHD models 0
<ER>: Except RHD models
for Europe OR/L L/G
*1-- (> 10 <B> 26 B
%2 (D a2 (B> Al i Gel  GE .,
' .-_l AF RE |'Eces
: = commgn)_
O O: D ;
B: €D & i
|
7
Refer to last page /z
(Foldout page) . ;’
% D: B B B9 @0 | €D f
/
4 1
r
—
D OAGRI0A0g [ 1]2[3[4]5]6]7[8]9[10 E,] oA e Pa | Al eselar el | (FD  |IR |
oot (1112 13]14]1516]17]18]19[20] L [31]32(33[34]35/36]37,38[30[40| [51/62[63{54/55/56/57158(59160] | L H.S r

SEFB51P



TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont'd)
Harness layout

LHD models \ in the relay box 7~ Gooling fan refay-1
Passenger’s dash side | 7>, R Cooling fan - ~ X
M harness connector _relay-2”
G/,{?C ! ,

RHD models //[\/\;: —t Tt

Passenger's dash side? ECM harness connector
d—\/w

MEC218B

S\ D

Cooling fan moter
harness connector
Ny

MEC134B

INSPECTION START

A ;
Coaling fan CHECK OVERALL FUNCTION-I. OK' Go to ""CHECK OVERALL
[ 1) Turn ignition swiich "ON"". FUNCTION-11".
2} Make sure that engine coofant tem-

perature is low.
3) Start engine.
4) Make sure that cooling fan is not

operating.
lNG

®

MEC 1788

EC-178




TROUBLE DIAGNOSES

. € I . B DISCONN‘U

)An
B

C

nal (I} and body ground.
MEC1798 Cantinuity should exist.

Diagnostic F(’Drocedure 41 (Cont'd)

B4

e —
CHECK HARNESS CONTINUITY

BETWEEN COOLING FAN RELAY-1 AND

GROUND.

1) Stop engine.

2) Disconnect cooling jan relay-1.

3} Disconnect triple-pressure switch
harness connector.

4) Check harness continuity between
terminal (2) and terminal (¢), termi-

With air conditioner

Cooling fan

Without air conditioner

/ Cooling fan

S G""b
L @ @ CfH

CHECK COMPONENT
(Triple-pressure switch}.
Refer t¢ ""HA section’”.

N L
’ Go to "CHECK OUTPUT SIGNAL

CIRCUIT" in PROCEDE?E A {

CHECK OVERALL FUNCTION-II.

ﬁ__Jr,'R
CHECK COOLING FAN LOW SPEED
OPERATION.

iL With air congmoner

1} Start engine.
2| Set temperature lever at full cold
position.
3) Turn air conditioner switch "ON"".
4) Turn blower fan switch “ON"".
51 Run engine at idie for a few minutes
with air conditioner operating.
6) Make sure that cooling fan operates
at low speed.
Without air conBItloner
1) Start engme
2} Keep engine speed at about 2,000
rpm until engine is warmed up suffi-
ciendly.
3} Make sure that cooling fan begins to
operate at low speed during warm-

up. |
ok

MEC 1808

NG

EC-179

Check the foliowing.

® Harness connectors
(LHO models)

e Harness connectors

(LHD models)

e Harness continuity
between cooling 1an
relay-1 and triple-pres-
sure switch

® Harness coantinuity
between iriple-pressure
switch and body
ground.

If NG, repair harness or

connectors.

Replace triple-pressure

switch.

Check cooling fan low
speed control circuif

Go to
(LF’ROCEDURE Al

-

(RE): RHD models for
Europe

- Except RHD models
for Europe

ToNEND |

INSPECT!ION END J

wl
A

e

A

%
=/

= /"&

O,
riis.

ol
—

[




TROUBLE DIAGNOSES

Cooling fan
/ Harness
- connector (F27)

CONKECT

4000
Resistor

MEC1818

Diagnostic Procedure 41 (Cont’d)

®

CH ﬁ

CHECK COOLING FAN HIGH SPEED

OPERATION.

1) Turn both air conditioner switch and
blower fan switch “OFF™".

2} Stop engine,

3) Connect 400 Q resistor between ter-
minals (8 and (7} on harness con-
nector (F21). (Refer to "'Diagnostic
Procedure 25"))

4) Restart engine and make sure that
cooling tan operates at high speed,J

OK

Y
INSPECTION END

]

_

EC-180

NG | Check cooling tan high
speed control circuit.
{(Go to

‘ fREEDURE Bl




TROUBLE DIAGNOSES

V]

KD C

MEC1828

AHD models for Europe
DISCOMNECT

. 3

ﬂ 2
:E):I;

[ua

Except RHD modeis for Europe

. € @ . 3

@ {2.3 1]
Q] [5]
@

MEC 1838

% DISCONNECT DI-SCONNECT

[ EcM [0 CONNECTOEJ 2,
— i
Kol
ol

MEC184B

Diagnostic Procedure 41 (Cont'd)

PROCEDURE A

INSPECTION START

i

—_

) Turn ignition switch "OFF"".

2) Disconnect cooling fan motor har-
ness connector.

3} Check harness continuity between

terminal @ and terminal (@, termi-

nal ® and body ground.

NG [ ,
CHECK POWER SUPPLY. Check the following.
1) Stop engine. e« Harness connectors
2) Disconnect cooling fan relay-1. CIDX
3} Turn ignition switch "ON"". e 7.5A fuse
4) Check voltage between terminals o 30A fusible link
@, ® and ground. e Harness continuity
Vollage: Ballery voltage between cooling fan
oK —l relay-1 and fi_.:seA
e Harness continuity
between cooling fan
relay-1 and fusible fink
It NG, repair harness or
connectors.
— L 4 NG
CHECX GROUND CIRCUIT. L Repair harness or con-

nectors.

Continuity should exist.

OK

y

CHECK QUTPUT SIGNAL CIRCUIT.

1) Disconnect ECM harness connector.

2} Check harness continuity between
ECM terminal 3 and terminal (2.
Continully should exist.

J

OX

A

NG

Check the following.

CHECK COMPONENT
[Cooling fan relay-1].
Refer to ""Electrical Components
". (See page EC-208.)

lBK

©

Inspection’

EC-181

@ Harness connectors

@D, (M10)

@ Harness connectors

CONGY,

e Harness continuity

ing fan ‘r'elay~1
If NG, repatr harness or
cannectors.

between ECM and coot-

.
Replace cooling tan
relay.

5

Wi

L

W

0l
=)

il
=




TROUBLE DIAGNOSES

Diagnostic Procedure 41 (Cont'd)

"l RADIATOR FAN CIRCUIT I

DOES
RADIATCR FAN
ROTATE AND STOP
EVERY 3 SECONDS?

[ next [ NO J[ YES |

©
l

CHECK COMPONENT

{Cooling fan molor}.

1) Reconnect cooling fan relay-1,

cooling fan motor harness

connector and ECM harness
connector

2) Turn ignition switch "ON""

3) Perform "RADIATOR FAN

NG

Replace cooling fan

MEFS34€ CIRCUIT" or "COOLING FAN
r CIRCUIT in “FUNCTION
TEST" mode with CONSULT.
Wactive tesT 8 [ OR
3] Perform "RADIATOR FAN
RADIATOR Fan OFF TEST" or “COOLING FAN" in
CACTIV " -
===== MONITOR ====== Cg(ilSlUETTEST mode with
ENG TEMP SEN 88°C — OR
Refer to "Electrical Compenents
w Inspection”. (See page EC-208.)
o oW ek Jox
SEFB28K

Disconnec! and reconnect harness con-

nectors in the circuit. Then retest.

Y

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

.
1]
15

|y

MEC1858

Trouble is not fixed.

PROCEDURE B

INSPECTION START

n v

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect cooling fan relay-2.
3) Turn ignition switch "ON"".

4} Check voltage between terminals
@, (& and ground.
Vollage: Battery voltage

NG

motor.

l
|

Check the following

OK

EC-182

e Harness continuity
between cooling fan
relay-2 and harness
connector

e Harness continuity
between cooling fan
refay-2 and fusible link

It NG, repair harness or

conneclors.




TROUBLE DIAGNOSES
Diagnostic Procedure 41 (Cont'd)

DISCONKECT DISCOMNECT
E C@ A€ L
N j NG y
3 CHECK GROQUND CIRCWUT. Repair harness or con- H
° 3111 1) Turn ignition switch "OFF". nectors. )
2) Disconnect cooling fan maotar har- -

L
ness connectlor.

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

Continuily should exist. 2o

ol B

T Mectses K] oK
K

CHECK OUTPUT 3IGNAL CIRCUIT. Check the following.
DS COMNECT CISCONNEET 1) Disconnect ECM harness connector. ¢ Harness conneclors
.ig’} “ . 2) Check harness continuity between (E107),
ECM terminal @) and terminal (3). e Harness connectors
Continuity should exist. @

(o] O -I - . e Harness continuity
|_EoM L CONNECTOR| [ ‘] OK between ECM and cool-

33 15] ing fan relay-2

It NG, repair harness or

Y

n
i

conneclors.

&%

| 3
CHECK COMPONENT NG Replace cooling fan
mecsere| | (Cooling fan relay-2). relay.
Reter to ''Electrical Components M
Inspection”. (See page EG-206 ) i

Bl RADIATOR FAN CIRCUIT B OK
DOES i .
RADIATOR FAN CHECK COMPONENT TJ Replace caoling fan

T p
SVOEFQTE; QEEOSNTDOSP? {Coaling fan motor). motor.
( 1) Reconnect cooling fan relay-2,

cooling fan motor harness
connector and ECM harness

connector. .
J 2) Disconnect 400 Q resistor =,
from harness connector (F27).
NO _”_YES j‘ 3) Turn ignition switch “ON"
MEFS34E 4) Perform "RADIATOR FAN T &
T CIRCUIT" or “"COOLING FAN R
CIRCUIT" in “FUNCTION
WactvetesTl [ TEST" mode with CONSULT. 5
OR — HY :f
4) Perform “"RADIATOR FAN ‘
TEST" or “"COOLING FAN" in
________________ "ACTIVE TEST"” mode with |
""""" MONITOR ===2===== CONSULT. at
ENG TEMP SEN 83°C OR [
@ Refer to “Electrical Components ;
[

EE

raDIATORFAN  OFF

Inspection”. (See page EC-206)) ‘ .

—_ i lOK

al ” LOW m Disconnect and reconnect harness con- w7 :

EC188B| | nectors in the circuit. Then retest
L

lTrouble is nol fixed.
- Hi
Check ECM pin terminals for damage ;
or the connection of ECM harness con- i
nector. Reconnect ECM harness con- l
nector and retest. _J

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

11 POWER STEERING
0IL PRESSURE
ON SWITCH
OFF ™ - ”[ D:
D

=T

B
B
‘.IIIIIIIIII][
L | {>: LLHD models
O @) ©:ED B> AHD models
B <®: €28
Refer to last page
(@ ©: B & @ Foldout page)-
" @D €
D FD
I
i odiofiod [ 1 (2134567 [8]9]i6 E‘ 21122]23[24j0]P6[27]28]20[30] [41]42]43]44]45]46]47] 48]49]50
sodttofs1sj6eed i i4t 6t 16 [31]12(13]14f15016]17[18)19 313203334 [%{36137|38[39[40| [51]52/53[54/55/56/57/06159)60| | | a

SEFa43P

EC-184




TROUBLE DIAGNOSES

Diagnostic Procedure 42 (Cont'd)

{ under the vehicle \\
Ny
\ \/M Power steering oil

/ . pressure switch
)
R I

harness connector
— Qil pan
e
MEC 1088 N@

RHD models 1| -\ t—1 —=Y\|
Passenger's dash side ¥ ECM harness connector

Harness layout

LHD models
Passenger’'s dash sid;\l\)
9 ECM harness connector

A

e

LA

/

MEC135B

MEC2188

EC-185

o)
T



TROUBLE DIAGNOSES

B PWIST SIGNAL CIRCUIT IR

Diagnostic Procedure 42 (Cont’d)

INSPECTION START

.

HOLD STEERING WHEEL
IN A FULL y oK
LOCKE CHECK CONTROL FUNCTION INSPECTION END
KED posimion 1} Start engine and warm it up suifi-
THEN ciently.
TOUCH START 2] Perform “PW/ST SIGNAL
B CIRCUIT" in "FUNCTION
| TEST' mode with CONSULT.
] OR
next | START | SN 2) Check “PW/ST SIGNAL" in
SEF200L “DATA MONITOR" mode with
CONSULT.
m Steering is neutral position: OFF
7 MONITOR I NO FAIL D Steering s tganed: ON
2) Check voltage between ECM
PW/ST SIGNAL OFF @ terminal §8 and ground.
Voltage:
When steering wheel Is
furned quickly
Approximately 0V
Except above
4q-5v
B RECORD | NG
SEF831K El L NG
CHECK GROUND CIRCUIT. »| Repair harness or con-
m r— iy CONKECT 1) Stop engine. nectors.
" 2] Disconnect power steering oil pres-
4 Ecn [OFCONNECTORH E (> sure switch harness conneclor.
i ~ 3) Check harness continuity between
(( terminal (&) and body ground
Conlinuity should exist.
L
@ & OK
: NG
( Q\ Cf(S\H CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
i 1) Disconnect ECM harness connector. e Harness conneclors
= 2) Check harness continuity between
ECM terminal 9 and terminal {aj. {LHD models)
MEF4750 Continuity should exist. e Harness connectors
(m),
OISCONNELT OK (LHD modEIS)
3 e Harness continuity
@5) @ between ECM and
power steering oil
S pressure swiitch
Q If NG, repair harness or
conneclors.
re —
NG .
3 CHECK COMPONENT ». Replace power steering
Cﬁﬂ (Power steering oil pressure switch}. oil pressure switch.
Refer to "Electrical Componenis
1 Inspection”. (See page £EC-206.)
SEF217K — ¢OK
Y o = DISCONNELT FDisconnect and reconnect harness con-
E E@D s ‘ nectors in the circuit. Then retest.

ELCH CONNECTOR

L

@b

lTrouble is not fixed.

[ Check ECM pin terminals tor damage

| or the connection of ECM harness con-
| nector. Reconnect ECM harness con-

‘ nector and relest.

MEF476D

EC-186




TROUBLE DIAGNOSES

Diagnostic Procedure 43

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

ECM EC-PNP/SW-01
(ECCS
CONTROL
MODULE)
NEUT cor
I4_4 }

x

: [

P

A
<M>:

t
{

Om

6/0R :
jan 60 R/G

6/0 -
n |_L'%:|| -

'

G/0R n/c 62

- @

G/0R
i

G/0R R/G

5531?&“6:« PARK/riumAL A/T or

/‘EUTRAL SWITCH Pg%gmn SSE'F‘OL
OTHER ~ @: M AL M2D : B =

oo
BE

B {A&>: A/T models .
I <{M>: M/T models ’
*¥1---{A> R/G
ni {M> G/OA
.-1 i
i 1
€sD
E0D ({FFE)) < ] Refer to last page i
( 4\ GY - B 8 TT] W (Foldout page) . it ;
8/ ,
E10D i
| — ’ ‘
1[2[ 3[4 [S o1 ]i2[13[14]15 El SRdlRTeea R Ry | M2 |h #50 ED 21 :
5|6 7]81[16]17[18{19120l21[22| L) |36[37[38[39jd0j41]42]43|44] #5]46]47]48 L H.S

— o
ododedioiodionid [ 1] 2] 3] 4[5]6]7[B] 9]0 B PEERe Y S R e a1[az[a3]ad]45]46]47]48]49]50) i
odfrtofss #1124t 134T iai 116 [11]12[13]14]15[16[17] 16]19]20] L [31]30[33]34[36]36]37[38 5152[63[54i5/56(67]58I59160] | L H.S.

S|
sl

SEF843p
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TROUBLE DIAGNOSES
Diagnhostic Procedure 43 (Cont'd)

Harness layout

J

LHD models | S LHD models : o
Passenger’'s dash side | ( Driver's dash lower '\ “JLT_J
\ l ' ' ,%_74/.—_
\ \
A/T control
— unit harness
) 4 connector
e == 'a
E]: MEC1148

MEC108B

r ~ECM harness connector

Passenger's dash sid

RHD models jf-T[,—\Jﬁ [ PN RHD models X \ 9\%\
e Driver's dish lower \\“‘]\

A/T control unit =
harness connecior
AN

MEC136B

EC-188




TROUBLE DIAGNOSES

| NEUTRAL sw CIRcUIT

SHIFT

out oF N/P-rance

THEN

TOUCH START
T
L T START |

SEF206L
#MONITOR eNO FaIL [
START SIGNAL OFF
IDLE POSITION ON
AIR COND S$IG OFF
NEUTRAL SW ON
RECORD |
SEF384)

DISCONNECT

] o
o CONNECTOR . e@
44

(3
;MEFd?QD
B - T
BISCONNECT
i A€
- MEC1898

Diagnostic Procedure 43 (Cont’d)

E;ﬁ: position switch ‘1

CHECK QVERALL FUNCTION.

(&)

=

INSPECTION START

1) Turn ignition switch "ON".
2) Perform “"NEUTRAL SW
CIRCUIT™ or "NEUTRAL POSI
SW CKT" in “FUNCTION
TEST'" mode with CONSULT
OR
2) Check "NEUTRAL SW" or
"NEUT POSI SW” signal in
“DATA MONITOR' mode with
CONSULT.
Neutral position: ON
Excepl above: OFF
OR

1) Set shift lever to the neutral
position.

2) Disconnect FCM harness con-
nector

3) Check harness continuity
between ECM terminal 44
and body ground
Conlinuity should exist.

|

[
NG
- ;
7@ Turn ignition switch "OFF".
s
L - ]
B LMH

CHECK GROUND CIRCUIT.
1) Disconnect neutral position switch

2) Check harness continuity between

harness connector.

terminal (&) and body ground.
Continuity should exisl.

,FK“_%N_)
3

f@\ Disconnert ECM harness con-
\

nector

—r

_~.~,,T,Mﬁ, o
Ly,

EC-189

NG

‘LQ INSPECTION END

Check the followin
e g

e Harness connectors
GID

o Harness continusly
between neutral posi-
tion switch and body
ground

It NG, repair harness or

connectars

LA,
Wi

B

na

WIT

-
o))




TROUBLE DIAGNOSES

(= OWECT g VISCONNELT
A€ T A€ l

W%NECTOR U

44

Q]

Diagnostic Procedure 43 (Cont’d)

@
-
Bn CHECK INPUT SIGNAL CIRCUIT NG | Check the following

1) Check harness continuily between | & Harness conneclors

ECM terminal and terminal @ (Fa),
Continuity should exist. e Harness connectors

— D,
OK ® Harness conneclors

MEC 1508 GO}

# Harness continuity
between ECM and neu-
tral position switch

It NG, repair harness or

connectors.
v
CHECK COMPONENT “EA Replace neutral position
{Neutral position switch} | switeh
Refer to "ON-VEHICLE SERVICE" in MT
section.
oK

y

Disconnect and reconnect harness con-
' nectors in the circuit. Then retlest.

Trouble is not fixed.
A

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

EC-190



TROUBLE DIAGNOSES

Diagnostic Procedure 43

(Cont’d)

[
D) W NEUTRAL SwW CIRCUIT I
SHIFT
out of N/P-rance
THEN
TOUCH START
[ | START _|
SEF206L
D]
«MONITOR NG FAIL [}
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON
[ RECORD I
SEF384J‘

[ ECM WNNECTOR i

E CONNECT

o

G

MEC191B

!—'7 OISLUNNECT
R M€
% E@ C/UNIT o] CONNECTOR

[ Homesra]

o Lo

MEF242F

| A/T CONTROL UNIT (PARK/NEUTRAL
| POSITION SIGNAL) CIRCUIT

INSPECTION START

D 3

CHECK QVERALL FUNCTION.

1) Turn ignition swilch “"ON"".

@ 2) Perform “"NEUTRAL SW
- CIRCUIT" or "NEUTRAL POSI

SW CKT"

mode with CONSULT

OR

2) Check "NEUTRAL SW" aor
“NEUT POSI SW'" signal in
“DATA MONITOR' mode with

CONSULT.

“N" or “P'":  ON

Except above: OFF
OR

in “FUNCTION TEST”

0K, INSPECTION END il

i
nn;

2) Check voltage between ECM
terminal @ and ground under
the following conditions.

B

Voltage:
I‘Nl) or IIPI! :‘Q\Eﬂcf
Approximately 0V
Excepl above
Approximately 5V AT
NG
A , B
CHECK INPUT SIGNAL CIRCUIT. NG= Check the following. ]
1) Turn ignition switch "QFF"". & Harness connectors
2) Disconnect ECM harness conneclor. ),
3) Disconnect A/T cantrol unit harness e Harness conlinuity =4
connector. between ECM and A/T
4) Check harness continuity between control unil
ECM ferminal &) and terminal §3). It NG, repair harness or L
Continuity should exist. connectors.
IOK ~ i
NG —_ T
CHECK INHIBITOR SWITCH FUNCTION. ,| Check inhibitor switch
Make sure that inbibitor switch func- and circuit
tions properly. (Refer to AT section). (Reler to AT section| =T

jox

Disconnect and reconnect harness con-
necters in the circuit. Then retest.

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

Eouble is not fixed.
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TROUBLE DIAGNOSES

Diagnostic Procedure 44

REAR WINDOW DEFOGGER SWITCH (Not self-diagnostic item)
EC-DEF/S-01

IGNITION SWITCH —
ON or START [ BATTERY

® Refer to EL-POWER.
7.5A 15A 15A
EE]

G B/R B/Y .
i | |
G B/R B/Y
[l [31 Al
1 S 1] FEAR_WINDOW
é ?] ?U GGEFI RELAY
T 1
L/Y L/R L/A
;I L/Y & To EL-DEF
'
L/R L/A L/R
([0),
2. E
L/R L/R L/R

;.* mummm | /R W To EL-DEF

<{A>: A/T models L/R
{T>: LHD models 54l
<{B>: RHD models LOAD E(EM
CCS
*1--- O P2, B> M12 CONTROL
MODULE)
Refer to last page
(112} (Foldout page) .
5(7
i BR (LFEV
&0 D
—

-
n
W

{igiof 34106 [14]1201311al15]16{37] 18] 100 31(32]33(34[36[36{37|3839] 40} [51]52|53i54|50]96[57/58/59(60] | L

T O (e (s G ZTE IS 715 (0]t o) el eaE e i 2 el 4540 W
2 H.S.

SEFB49P

EC-192
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TROUBLE DIAGNOSES
Diagnostic Procedure 44 (Cont’d)

Harness layout

LHD models , —
Passenger's dash side\{\

"™ ECM harness connector 3
) X ?

LHD models __ " a\\ " /
k Driver's dash sid:?«{% ~ thse block

£C 1348

RHD mode!s/r——*"”"/( 0

Driver's dash side Rear window

RHD models ——T{ =" i

Passenger's dash side ¢/ ECM narness connector

g,\\a et

i
]

i
i

i
B

Il

Z,
i

MEC218B MEC2168

L

EC-193




TROUBLE DIAGNOSES

?r MONITOR ¥z NO FAIL D
LOAD SIGNAL OFF
[ RECORD ]
MEC212B

INSPECTION START

A
h 4

Diagnostic Procedure 44 (Cont’'d)

CHECK OVERALL FUNGTION.

1) Turn ignition swilch “"ON™".

2) Check "LOAD SIGNAL" in
“"DATA MONITOR" mode with

CONSULT.

Rear window defogger switch

“ON": ON

[eov o] coviecron]
&qd

oK

A€

MEC192B

Rear window defogger switch
“OFF": OFF
OR

OK

2) Check voltage between ECM
lerminat 64 and ground
under the foltowing condi-
tions.

Voltage:

®

Rear window defogger
swilch “ON"’
Battery voltage

OSCOMNECT

S &
ECM CONNECTOR|| _

a5,
H

&3

Ffj MISCONNECT
A€

Q]

|

_

517
(3]8]

MEC193B

Rear window defogger
switch “OFF"
Approximately OV

NG

¥

Check if rear window defogger func-
tions normally.

NG

INSPECTION END J

—
Check rear window

OK

¥

Y

defogger circuit. {Refer to
EL section.)

CHECK 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 69 and terminal (3.
Continuity should exisl.

NG

Check the following

hd

¢ Harness conneclors
(wen), (FO)

® Harness conlinuity
between ECM and rear
window defogger relay

if NG, repair harness or

conneciors

OK

Disconnect and reconnect harness con-
nectors in the circuil. Then retest.

A

Trouble is not fixed.

Check ECM pin terminals for damage
or the connection of ECM harness con-
neclor. Reconnect ECM harness con-
nector and relest.
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TROUBLE DIAGNOSES

Diagnostic Procedure 45

MALFUNCTION INDICATOR LAMP & DATA LINK CONNECTOR FOR CONSULT (Not
self-diagnostic item)
TGNITION SWITCH | EC-MIL-01
ON or START i
l W
® Refer to EL-POWER.
7.5A 7 .SA
{L>: LHD models -
6 6 {B>: RHD models
G G e
71 1
COMBINATION
METER DATA LINK o
(MALFUNCTION CONNECTOR il
E;lagg.‘,ATOR FOR CONSULT
W I
J [T 27 L8] (3] o] x
OR G/B G G/R G/W B y :
I H
| If |G il O: |
R 6/B G G/R G/W B :
P8t ==t — - - — - - —— - [8]}- - -A5------- 10 :
||f!r B} - (38 - 29} - @5 10)
CR GiB i G/R  G/W B
OR 6/B G G/R G/W
G2l 21 25 @7 B
LED-RA SCI SCI CHECK SCI {gcMm B B
RX TX CLK | (Eces I I
(In} (Out) CONTROL
MODULE) :_ I__l
z = X A
MDD MED
=
T
Refer to 1ast page
| i 1 7 .
| ‘-21 o 1 [1 o : org S 5 (Foldout page) . oy
| e @D ED
b £l
N p— oy
nicdiodiodidodiogd [ 1 [2[314[5]6] 7181910 EI 24[22l23]o4lo56]e7 30| [41]42]43]44]45]46]47{48|49/50 i
sod ol 1t 31141551 [11]12{13]14[15{16[ 7 181920 L [31]32(33l3436[36!37136[39]40! [5i]B2i5a[E4Iml06157 /56199160 ] | L. H.S.
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TROUBLE DIAGNOSES

\

ECM harness protector

MEF505D0

Thin wire Tester probe

SEF3671

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.

3. Perform all voltage measurements with the connectors
connected.
Extend tester probe as shown to perform tests easily.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

1011102103 X 105 X hovhog |1 | 2 415
109110 X 12013 rsfiig [15[12 14]15|16

7 910@212223 2512627 28|29] 307 414243 [ 4] 45]48]4748]49 50
3

18(19] 20 31]32(33(34|35}36 38 51 (52 54 56 55| 59|60

“

MEC196B

EC-196




TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

‘Data are reference values.

TER-
MINAL
NO.

19

Cooling fan
{Low speed)

CONDITION

[Engine is ruaning.

Cooling fan is noi operating.

‘DATA

BATTERY VOLTAGE
(11 - 14V)

Engine is running I

L Cooling fan is operating

Approximately 0V

23

Knock sensor

LEngine is running,i

20-3.40Vv

25

Engine is running.

L ldie speed

BATTERY VOLTAGE
(11 - 14v)

Wastegate valve conirol solenoid
valve

Engine is running.

L Engine is racing up to 5,000
rpm.

Approximately 5V

27

Mass air flow sensor

Engine is running.| (Warm-up cond-
tion)

L L fdie speed

08-1.5v

Engine is running.| (Warm-up condi-

tion)

— Engine speed is 3,000 rpm

1.4-2.0V

28

Engine coolant temperature sensor

Engine is runm’ng.!

0-50V
Qutput voltage varies with engine
coolant temperature.

29

Heated oxygen sensor

Engine is running.

I—- After warming up sufficiently
and engine speed is 2,000 rpm.

0-03V—06-09V

-

33

Cooling fan {High speed]

Cooling fan is not operating.

Engine is running.j
Cooling fan is operating at low

speed.

BATTERY VOLTAGE
(11 - 14V)

Engine is running.

L Cooling fan is operating ai high
speed.

Approximately 0V

34

Power steering oil pressure switch

Engine is running.

Steering wheel stays straight.

40-50V

Wéngine is runm’ng,i

Steering wheel is turned.

Approximately 0V

35

Boos!t pressure sensor

Engine is running.l

L ldle speed

Approximately 2V

Engine is running.

Engine is racing up to 4,000

rpm

Approximately 2.2V
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

‘Data are roference values.

TER-
MINAL ITEM CONDI!TION ‘DATA
NO.
0.35- 40V
38 Throttle position sensor Ignition switch "ON"' Qutput voltage varies with throttle
vdlve opening angle.
Engine is running. 03-06V
41 Camshaft position sensor LI_ — ' ) ) ) i
59 {Reference signal) Do not run engine at high speed Oun?ut voltage slightly varies with
under no-load. engine speed.
-
42 Camshaft position sensor I,_ 2.0 S'OV' i . )
50 {Position signall Do not run engine at high speed Output vollage slightly varies with
under no-load. engine speed.
‘I—g\nilion switch "ON"] v
43 Start signal BATTERY VOLTAGE )
[lgnilion switch "START" (1 - 14)
Ignition switch “ON"
Gear position is “'Neutratl
Neutral position switch {(M/T mod- posilion” (M/T models). ov
44 els) Gear position is “N"" or "P"
A/T control unit {A/T models) (A/T models).
Ignition switch ""ON"
I_ 4.0 - 5.0V
Except the above conditions
BATTERY VOLTAGE
45 Ignition switch Ignition switch "ON" (1 - 14V]
Engine is running. BATTERY VOLTAGE
L Air conditioner switch is "OFfF™ | (11-14V)
46 Air conditioner swiich mgine is running.
L Both air condilioner switch and | APProximately 0V
blower fan switch are "ON"".
48 Power source for sensors |T§nition switch "ON“] Approximately 5.0V
49 . for ECM o e TON BATTERY VOLTAGE
o ower source for lgnition switc (11 - 14v)
Dgnition switch "ON"]
L BATTERY VOLTAGE
Rear window defogger switch is | (11 . 14y
CONT
54 Load signal
Egnition switch “ON"
L Rear window defogger switch is | APproximately ov
"OFF.
— BATTERY VOLTAGE
58 Power supply {Back-up) tgnition switch "OFF""

(11 - 14y
il

EC-199
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values

TER-
MINAL ITEM CONDITION ‘DATA
NO.
101 B
103 Ini Enai — - BATTERY VOLTAGE
10 njectors ‘ ngire is runn|ng—,| (1 - 18v)
112
'Engine is funning.| {(Warm-up condi-
tion) Approximately OV
102 | EGR & canister control solenoid '— Idle speed
valve Engine is running.| (Warm-up condi-
tion) BATTERY VOLTAGE
(11 - 14v)
L Engine speed is 2,000 rpm
|Engine is (unning,_l (Jack-up condi-
tion) BATTERY VOLTAGE
(11 - 14v)
L Idle speed
113} VTC solenoid valve |Engine is running | (Jack-up condi-
tion)
Approximately OV
L Engine is racing up to 2,000
rpm.
Engine is running.
L Engine speed is between idle Approximately 0V
and 4,000 rpm.
115 Heated oxygen sensor heater

'Engine is running.

Engine speed is above 4,000
rpm.

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSES

Electrical Components Inspection {Cont'd)
CAMSHAFT POSITION SENSOR

1. Remove camshaft position sensor from engine. {Camshaft
position sensor harness connector should remain con-

nected.)
Turn ignition switch “ON"".

w N

check voltage between terminals (1}, @ and ground.

Rotate camshaft position sensor shaft slowly by hand and

_ Terminal Voltage

{1) 180" signal)

Voltage fluciuates between 5V and 0.1V

@ (1° signal)

SEF493J

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-

nected.
2. Turn ignition switch “ON"".
3. Start engine and warm it up sufficiently,
4. Check voltage between terminal (I) and ground.
Conditions Voltage V
ldle speed B 08-15
3,000 rpm 1.4-20

SEF536

‘__\

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

connector.
2. Check resistance as shown in the figure.
Temperature °G ('F) | Resistance k() L
B 20 (68) 21.249
50 (122) 068-100 _
80 {176) 0.30 - 0.33

it NG, replace engine coolant temperature sensor.

EC-201
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TROUBLE DIAGNOSES

e

SEF308N

Electrical Components Inspection (Cont’d)
IGNITION COIL

1. Disconnect ignition coil harness connector.

2. Check resistance between terminals 1) and @ .

Resistance: Approximalely 1Q)
If NG, replace ignition coil.

POWER TRANSISTOR

1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals with
analog tester as shown in the figure.

In the trunk roocm

Y DISCONNECT o
€) £

SEFO17Q

DISCONNECT

(&

o
7

I—C

SEF754H

in

Terminal combina- Tester L Tester L
. . Continuity ) Continuity
tion polarity polarity

e e e e @ @

N Y

12 |23]4 o 0 @ es

e e e e @® S

Y
a b c d o es @ Yes
1 2 3 4 @ o
Y N
albv|c|d o es ® °
If NG, replace power transistor.
FUEL PUMP

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @) .
Resislance: Approximately 0.2 - 5.0Q0
If NG, replace fuel pump.

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.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
EGR AND CANISTER CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage Air passage i
Condition continuity continuity
between & and (B between (&) and € o
BATTERY 12V direct current sup-
ply between terminals Yeg No
@ and @ 2
APEEEEE—
SEF9IM No supply No Yes
—d

17 EGR VALVE

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

If NG, replace EGR valve.

nl
any

EGRC-BPT VALVE

Plug one of two ports of EGRC-8PT valve.
Apply a pressure above 0.490 kPa (4.90 mbar, 50 mmH,Q, 1.97
inH,0) to check for leakage. If a leak is noted, replace valve.

EC3BIA

| o T W HEATED OXYGEN SENSOR HEATER

Check resistance between terminals @ and @®. .
Resistance: 3 - 1,000Q2
1 NG, replace heated oxygen sensor.

o

U CONNECT

SEFG25!1

— £ — THROTTLE POSITION SWITCH (A/T model only)
\ i or .
== @hﬁhihm”“ *M'l " Refer to "TROUBLE DIAGNOSES" in AT section. 4
"
‘ V> Tr{onle position 2l
/é/iswitch connector
ﬁ - [0
Front
L SEFD18Q]
EC-203
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TROUBLE DIAGNOSES

FM/T models

A/T Py OISCOMNECT
models GED %

T Z

SEF019Q
B THROTTLESEN ADJ B
*%x%x ADJ MONITOR ® % #
THROTTLE SEN 0.45v
======3= MONITOR ==zz==c=Z|
CASRPM (REF} Orpm
IDLE POSITION ON
MEC1578B
M/T A/T models &
models HS.
-— ~
NI v Yae
?\\C / - L

@ O

SEFQ030

SEF3521

Electrical Components Inspection (Cont’d)

THROTTLE POSITION SENSOR

1. Disconnect throttle position sensor harness connector.
2. Make sure that resistance between terminals () and @®
changes when opening throttle valve manually.

Accelerator pedal condition

Resisiance k)

Completely released

Approximately 0.7

Partially released

07-5

Completely depressed

Approximately 5

If NG, replace throttle position sensor.

Adjustment of throttle position 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. Instalt throttle position sensor body in throttle body. Do not

tighten bolts. Leave bolts lcose.

2. Connect throttle position sensor harness connector.
3. Start engine and warm it up sufficiently.

4. Perform “THROTTLE SEN ADJ"” or “THRTL POS SEN
ADJ"” in "WORK SUPPORT" mode.
@ Measure output voltage of throttle position sensor

using voltmeter.

5. Adjust by rotating throttle position sensor body so that

output voltage is 0.35 to 0.65V.
6. Tighten mounting bolts.

7. Disconnect throttle position sensor harness connector for
a few seconds and then reconnect it

IACV-AAC VALVE

® Check 'ACV-AAC valve resistance.

Resistance:
Approximaiely 10Q

e Check plunger for seizing or sticking.

o Check for broken spring.

EC-204




TROUBLE DIAGNOSES

l‘é 1o~
[ 1aCV-FICD 7

" solenoid vaive [\ J
— harness connector

_\\\

SEFQ202Q

13
OISCaONNECT

Knack sensor

terminat

L er 150
R UISEI
(&) O
L SEFB55)
1

SEF0210

G)

Electrical Components Inspection (Cont'd)
IACV-FICD SOLENOID VALVE

Disconnect IACV-FICD solenoid valve harness conneclor.

e Check for clicking sound when applying 12V direct current
to terminals.

s Check plunger for seizing or sticking.

o Check for broken spring.

KNOCK SENSOR

1. Disconnect knock sensor sub-harness connector.

2. Check continuity between terminal @ and ground.

Continuity should exist.

® It is necessary to use an ohmmeter which can measure
more than 10 MQ.

CAUTION:

Discard any knock sensor which has been dropped or has

undergone shocks; use a new one.

INJECTOR

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the fig-
ure,
Resistance: 10 - 1402
If NG, replace injector.

VALVE TIMING CONTROL {VTC) SOLENOID VALVE

Check valve timing contral solenoid valve for normal opera-
tion by supplying it with battery voltage between terminals (@
and ‘b).

It NG, replace solenoid valve.

WASTEGATE VALVE CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage continuity

Condition between & and (@)
. - T

12V direcl current supply between terminals @

Yes
and (& —_—1
No supply No

SEF022Q

1f NG, replace solenoid valve.

EC-205
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TROUBLE DIAGNOSES

A€ @

Ghio

Measure ;2
between :

SEF023Q

A€ ®

Ars;

SEF024Q

. DISCONNECT

Cogoling fan motor
harness connecior

B

SEF422N

SEF440N

m.

SEF410L

Electrical Components Inspection (Cont’d)
BOOST PRESSURE SENSOR

Check resistance between terminals.
Resistance:
@ and (@ Approximately 1.1 kQ
) and (& Approximately 0.5 k{2
@ and (© Approximalely 0.3 kQ

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

COOLING FAN MOTOR

1. Disconnect cooling fan mator harness connector.

2. Supply cooling fan motor terminals with battery voltage
and check operation.

Terminal

Fan speed

@ S]
Low (@ ©)

High @, ® ® @

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 @ .

Conditions Continuity
12V direct current supply between
. Yes
terminals () and (@
No current supply No

RECIRCULATION VALVE

Check air passage continuity between & and @ .

Condition Continuity
A vacuum of above —-27.3 to --34.0 kPa {-273 to
-340 mbar, -205 to ~255 mmHg, -8.07 to —10.04 Yes
inHg) is applied to vacuum port
7No vacuum applied No

If NG, replace recirculation valve.

Do not disassemble and adjust recirculation valve.
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Fl20-29Nm
{0.204 - 0.296 kg-m,

]
148 - 214 H1b} £y cam (DTN
NE=

Q-ring @ ( //
Thermao-element

SEF0250

Mark A
{Short)

Therma- element j
[C]54-59 Nem
(0.55 - 0.7 kg-m,
4.0 - 51 t-Ib)
Adjusting

L SCre % ergasq

10.8 (0.425)
{0 433)

E;O .394)
£ (0.354
£y ( )

Thermo-element rod streke [
’6
N
~
o

“EvgestEUEe
S
3

—
o
[=)

,f§

(176)

Fast Idle Cam (FIC) Inspection and Adjustment
REMOVAL AND INSTALLATION

¢ Do not exiract thermo-efement by putling center rod.

o Always replace O-ring with a new one.

e Lubricate O-ring with a smear of engine oil.

e Afler installation, check for water leakage.

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. NG, measure thermo-element stroke {L) and engine cool-
ant temperature.
If stroke L is in the specification shown in the figure, adjust
Fl cam with adjusting screw.

b. If stroke {L) is out of the specification, replace thermo-gl-
ement with a new one.

ADJUSTMENT

1. Start engine. Warm the engine coolant up to 86°C (176°F)
and keep it there for 10 minutes.

2. Loosen adjusting screw and align mark A (shortiine) on F!
cam with roller center.
Tighten lock nut 1o the specification.

3. Cool down the engine coolant to 25°C (77°F) and keep it
there for 5 minutes.

4. Check that mark B (long line} on Fl cam aligns with roiler

center.

EC-207
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

8l FUEL PRES RELEASE I

FUEL PUMP WILL STOP BY
TOUCHING START DURING
IDLE

CRANK A FEW TIMES
AFTER ENGINE STALL

n

| START

MEF720D

| LHD models __. RHD models

Fuel pump
fuse (15A)

N
= I

Fue! pump fuse

(158) ' SEF(28Q

SEF023Q

S

in

Releasing Fuel Pressure

Before disconnecting fuel line, release fuel pressure from fuel
line to eliminale danger.
@ Perform "FUEL PRESSURE RELEASE" in "WORK

SUPPORT™ mode with CONSULT.

@ 1. Remove fuse for fuel pump.

2. Start engine.

3. After engine slalls, 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

[y

&

5.

Make sure that clamp screw does not contacl adjacent
parts.

Use a torque driver to tighten clamps.

Use Pressure Gauge to check fuel pressure.

Do not perform fuel pressure check while fuel pressure
regulator control sysiem is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

Release fuel pressure to zero.

Disconnect fuel hose between fuel filter and fuel tube
(engine side).

Install pressure gauge between fuel filter and fuel tube.
Start engine and check for fuel leakage.

Read the indication of fuel pressure gauge.
Al idling:

When fuel pressure regulator valve vacuum hose is

connected.
Approximately 245 kPa (2.45 bar, 2.5 kg/cm?, 36
psi)

When fuel pressure regulator valve vacuum hose is

disconnecled.
Approximately 294.1 kPa (2.94 bar, 3.0 kg/cm?, 43
psi)
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MULTIPORT FUEL INJECTION SYSTEM INSPECTION

Vacuum

Fuel pressure

SEF7188

insulator

O-ring

Fuel tube
assembly

|
! Locate plate
I on this side.
\ ‘

=
oy

[
LT =
N _~ Insufator
-
I

SEF616N|

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-

tor.

9. Start engine and read indication of fuel pressure gauge as

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.

e Do not extract in)ector by pinching connector.

o Always replace O-rings and insulators with new ones.

e 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,

check connections for fuel leakage.
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel tank

/ EGR & canister control solenoid valve

Throtite b7
Vapor vent hne

1A

M/& -= Intake
manifold
T Main purge
orffice S
Purge contro!

valve

TN

To air cleaner

Lo/
N

TFuel check valve

Fuel filler cap

with vacuum Constant purge

orifice

relief valve
g Carbon canister C:' Air
& 4@m Fuel vapor

MEFE09D

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 fue! 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.

Inspection

ACTIVATED CARBON CANISTER

Check carbon canister as follows:
1. Blow air in port ® and ensure that there is no leakage.

Cover port @ with hand.

2.

e Apply vacuum to port ).

°

e Blow air in port ® and ensure free flow out of port ® .

SEF312N
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EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)
T 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 mechanicat

condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. If valve is clogged or it no resistance is felt, replace cap W
as an assembly.
=W
SEC308A
FUEL CHECK VALVE HG
1. Blow air through connectaor on fuel tank side.
Fuet 1ank side A considerable resistance should be felt and a portion of
air flow should be directed toward the canister.
& Ar 2. Blow air through connector on canister side.
& rucl vapor Air flow should be smoocthly directed toward fuel tank. FE
3. Iffuel check valve is suspected of not properly functioning
Carbon canister side in steps 1 and 2 above, replace it. J
e €l
e l
L SEC309A 'M]Tr
AT
;DJ\ :
A
}
ST :
S
i
[
BT ‘
Ha
e, :
|
} h
EGY i

ke R e
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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 ventitating 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.

PCV vaive

Fresh air
Blow-by gas

§45

Blow-by gas during
high-load operation

Batile plate

Engine not running

or backfiring Cruising
—— —
e = TR
for FEEE
idling or Acceleration or
decelerating high load

R —

— =aSdd n—uﬁ_‘—-“—‘

@ *| Loz ® ;L‘—J
I -

SEF030G

SEC137A

ET277

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.

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.
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fuel pressure at idling
kPa (bar, kg/cm®, psi)

Vacuum hose is connected

Approximately
245 (245, 2.5, 36)

Vacuum hose is
disconnected

Approximately
294 (294, 3.0, 43)

Inspection and Adjustment

Idle speed*1 pm
No-load*2
M/T & A/T (in ''N"' positian)

800 =50

Air conditioner: ON

M/T & A/T (in "N position])

800 + 50

ignition timing

15°+2° BTDC

Throttle position sensor idie
position v

0.35 - 0.65

‘1. Feedback controlled and needs no adjustments

2. Under the following conditions:
e Air conditioner switch: OFF
® Steering wheei: Kept siraight

e Electric load: OFF (Lights, heater, fan & rear defogger]

e Cooling fan: OFF

IGNITION COIL

Primary voltage v

12

Primary resistance
[at 20°C [68°F)] 9]

Approximately 1

ENGINE COOLANT TEMPERATURE

SENSOR
Temperature "G (°F} Resistance k0
20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0.30 - 0.33

FUEL PUMP

Resistance

02-50

HEATED OXYGEN SENSOR HEATER

Resistance Q 3~ 1,000
IACV-AAC VALVE

Resistance Q Approximately 10
INJECTOR

Resistance Q 10- 14

THROTTLE POSITION SENSOR

Accelerator pedal conditions

Completely released

Resistance k(2

Approximately 0.7

Partially released

07-5

Complelely depressed

Approximately 5

EC-213
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