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Tool number

PREPARATION

SPECIAL SERVICE TOOLS

Too! name

@ Kvi0900010
ignition timing

adapter coit

® kvi0114200
Adapter harness

Kv10114400

Description

Measuring ignition timing

Exhaust gas sensor

wrench

Loosening or tightening exhaust gas

sensor

EF & EC-2



BATTERY
@ Always use a 12 volt battery as power

source,

© Do not attempt to disconnect battery
cables white engine Is running.

INJECTOR,
© Do not disconnect injector hamess

connectors with engine running

© Do not apply battery power directly to
injectors.

EC.CS. PARTS HANDLING
© Handle air flow meter carefully to avoid

damage.

© Do not disassemble ait flow meter.
® Do not clean air flow meter with any

type of detergent
© Do nol disassemble auxilary air control

valve.

© Even a sight leak in the air intake
system can cause serious probiems.

© Do not shock or jar the crank angle
sensor

PRECAUTIONS

WIRELESS EQUIPMENT
.

Bou.
@ Do not disassemble E.C.C.S. control

unit (E.C.U)
© De not turn diagnosis mode selector

forcibly. y
© Ita battery terminal is disconnected,

the memory will return to the ROM 2

WHEN STARTING

*

value The ECCS. will now start to
self-control at its intial vatie, Engine
‘operation can very slightly when the
terminal is disconnected. However, this
is not an indication of @ problem. Do a
not replace paris because of a slight
variation.

\e
(Go not depress accelerator pedal when @
starting
famediately after starting, do not rev @
up engine unnecessary.
Bo not rev up engine just prior to
shutdown,

EF & EC-3

Wher instaling C.B. ham radio or a
mobile phona. be sure 10 observe the
following as it may adversely aftect
slectronic control systems depending
‘on ts installation location.
Keep the antenna as far as possible
from the electronic controt units
Keep the antenna feeder fine more
than 20 om (7.9 in} away from the
harness of electronic controls.
Do not tet thern run parallel for a long
distance.
Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smalier
Be sure to ground the radio to vehicle

FUEL PUMP:
Do not operate fuel pump when there
is no fuel in tines,
Tighten fuet hose clamps to the
specified torque,

E.C.C.S, HARNESS HANDLING
Securely connect E.C.C.S. hamess
connectors.

& poor connection can cause an
extremely high (surge} voltage to
develop in colt and condenser, thus
resulting in damage to ICs.
Keep E.C.C.S. harness at least 10 om
(3.9 in} away from adjacent harnesses.
to prevent an ECCS. system
maitunction due to receiving external
noise, degraded operation of (Gs, ete.
Keep E.C.C.S. parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery
ground cable

SEFa2a1



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

NON-TURBO MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
E.C.C.S. Component Parts Location (Cont’d)

TURBO MODEL
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location (Cont'd)
NON-TURBO MODEL

Throttle sensor &

Neos gsr 1 zi lal

Oct 3 [

el

\\

SY PC =F)ay —a || east gue sensor
{ oat le =/ = | \ & oS nwa y

Crank angie \ ~
sensor! -¢~ y iTee IX

| Ac roguator

\\ / Valve timing control
T solenoid vate

Eee or r Diagnostic mode selector

fa GA. control valve
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
E.C.C.S. Component Parts Location (Cont'd)

TURBO MODEL

Throttie sensor &
throttle valve switch

FS \ a AID
(— Wastegate valve control ~" Wastegate valve control

[_, solenaic valve solenoid valve

Crank angle \
rae~ [ i)

Ai regulator

Vaive timing control

7 Glove box

Lae,

‘ 7 oe Leo.
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agnostic

mode

selector

ord
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
NON-TURBO MODEL.

SEFQS7I
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont'd)
TURBO MODEL

SéFaaeK
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Crank angle sensor

Air flow meter

Engine temperature sensor

injectors

Exhaust gas sensors

Ignition switch

Throttle valve switch
{Idle position)

Throttle sensor

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

Power transistors

Auxiliary air control (A.A.C,)
valve, F.1.C.D. solenoid
valve and Air regulator

E.G.R. control sotenoid vatve

A.LV, contral solenoid vaive

Vehicle speed sensor

Air conditioner switch

Detonation sensor

Fuel temperature sensor

Battery voltage

V.T.C. solenoid vaives

Fuel pump and
Fuel pump control unit

Check engine light
(On the instrument panel} or
Inspection lamp

{On the control unit}

Power steering oil pressure switch

* Turbo mode! only

* Fuel injection &
mixture ratio controt

memes |

Ignition timing controt
>

+ idle speed controt

—

£.G.R. control

{-—-———»:

ALLV. control

+ E008,

control | Valve timing control
unit

rs

Fuel pump control
foal

Exhaust gas sensor

monitor & self-diagnosis

L_,|

Acceleration cut contro!

|

+ Aladiator fan contro}

Pressure regulator
control

*Wastegate vatve
control

EF & EC-10

Air conditioner relay

Radiator fan control
retay(s)

P.R.V.R. controf solenoid

valve

*Wastegate valve control
solenoid valves



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

sec2208|

Light emitting:
diode

Wave
forming cireuit—/

Cover:

i
\..Roter plate |

SEFOTIE,

120° signal slit for
No. ¥ cylinder

yi \era0* signal ait |

SSP signal slit

SEF326

secz1a|

E.C.C.S. Control Unit (E.C.U.)
The E.C.U. consists of a microcomputer, an inspection lamp, a
diagnostic mode selector, and connectors for signal input and
output and for power supply. The unit controls the engine.

Crank Angle Sensor
The crank angle sensor is a basic component of the E.C.C.S. It
monitors engine speed and piston position, and sends signais
to the E.C.U. to contro! fuel injection, ignition timing and other
functions.
The crank angie sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 6 slits for
120° signal. Light Emitting Diodes (L.E.D.) and photo diodes are
built in the wave-forming circuit.

When the rotor plate passes between the L.€.D. and the photo
diode, the sfits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped puises which are converted into on-off pulses by
the wave-forming circuit, which are sent to the E.C.U.

Air Flow Meter
The air flow meter measures the intake air flow rate by
measuring a part of the entire flow. Measurements are made in
such a way that the E.C.U. receives electrical output signals
varied by the amount of heat emitting from the hot film placed in
the stream of the intake air.
When intake air flows into the intake manifold through a route
around the hot film, the heat generated from the hot film is taken
away by the air. The amount of heat reduction depends on the
air flow. The temperature of the hot film is automatically
controlled to a certain number of degrees.
Therefore, 8 is necessary to supply the hot film with more
electric current in order to maintain the temperature of the hot
film. The £.C.U. detects the air flow by means of this current
change.

EF & EC-14



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

~ fof
iY |

ureEngine tamperan

Connector for
throttle sensor.

Cannector for
hard idle switch

seF2a6o|

Engine Temperature Sensor
The engine temperature sensor, located on the top of water inet
housing, detects engine coolant temperature and transmits a
signal to the E.C.U,
The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throttle Sensor & Soft/Hard Idle Switch
The throttle sensor responds to accelerator pedal movement.
This sensor is a kind of potentiometer which transforms the
throttle vaive position into output voltage, and emits the voltage
signal to the E.C.U. In addition, the sensor detects the opening
and closing speed of the throttle valve and feeds the voltage
signal to the E.C.U.
Idie position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor. This system is
called “soft idie switch". It controls engine operation such as
fuel cut. On the other hand, “hard idle switch”, which is built in
the throttle sensor unit, is used for engine contro! when soft idle
switch is malfunctioning.

= ‘Supply wortage:
o SV (Applied between terminal No. 4 and 6)

Notused 2 EO
1... (Full throttie & ‘Output voltage between
Beet : terminal No. 4 and 5 |

Hardidte = =
a} switch # 4.9}-——__.| _.__|

* €
sensor i

oss E20 .

&

] + (/8
~ BasJ8 “o 45 a0 738 |

co) Throttle valve opening angle (seg) !SEF2B70 |

O-ring

sec2228|

Fuel Injector
The fuel injector is a smali, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the
injector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the €.C.U. in terms of injection pulse duration.

EF & EC-15



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

ow’ To
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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 above value.

Exhaust Gas Sensor
The exhaust gas 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 ta exhaust gas, and the
inner surface to atmosphere. The zirconia of the tube compares.
the oxygen density of exhaust gas with that of atmosphere, and
generates electricity. in order to improve generating power of
the zirconia, its tube is coated with platinurn. The voltage is
approximately 1V in a richer condition of the mixture ratio than
the ideal air-fuel ratio, white approximately OV in leaner condi-
tions. The radicat change from 1V to OV occurs at around the
ideal mixture ratio. in this way, the exhaust gas sensor detects
the amount of oxygen in the exhaust gas and sends the signal
of approximately 1V or OV to the E.C.U. A heater is used to
activate the sensor.

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

Fuel Damper
The fuel damper, which consists of a diagram, reduces fuel
pressure puisation in the fuel feed line between the fuel filter
and injectors,

EF & EC-16



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

hose
Upper radiater

SEF 026!

ignitign coit

/By—~ Bracket

seroza|

Slide plate

tale
adjusting mp
screw

F.1,C.D, solenoid valve-+
SEFS3Or

SEFOAOE|

Power Transistor Unit & Ignition Coil
The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and
off, inducing the proper high voltage in the secondary circuit.
The ignition coil is a small, molded type.

Air Regulator
The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.
A bimetal, heater and rotary shutter are built into the air
regulator. When the bimetal temperature is low, the air by-pass
port opens. As the engine starts and electric current flows
through a heater, the bimetal begins to turn the shutter to close
the by-pass port. The air passage remains closed untit the
engine steps and the bimetal temperature drops.

Idle Air Adjusting (1.A.A.) Unit
The LA.A. unit is made up of the A.A.C, valve, F.1.C.D. solenaid
valve and idle adjust screw. It receives the signal from the
E.C.U. and controls the idle speed at the preset value.
The F.I.C.D. solenoid valve compensates for changes in idle
speed caused by the operation of the air compressor,

Auxiliary Air Control (A.A.C.) Valve
The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse. The
longer that ON duty is left on, the larger the amount of air that
wiil flow through the A.A.C. valve.

EF & EC-17



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

oil pressure switch

serasu

Mognetic tine |

Field plate

‘Reed Reed
cs =" s__* switch

D finewl -
Field plate

sErez<0|

Piezoelectric ele
i ment serge

EGR. contro -_,

SEFO26h|

SEF 1991

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
toad, sending the foad signal to the €.C.U. The E.C.U. then
sends the idle-up signal to the A.A.C. valve.

Vehicle Speed Sensor
The vehicle speed sensor provides a vehicle speed signal to the
E.C.U.
The speed sensor consists of a reed switch, which is instatled in
the speedometer unit and transforms vehicle speed into a pulse
signal.

Detonation Sensor
The detonation sensor is attached to the cylinder block and
senses engine knocking conditions.
A knocking vibration from the cylinder block is applied as
pressure to the piezoelectric element. This vibrational pressure
is then converted into a voltage signal which is sent to the
EG.U.

E.G.R. Control Valve
The E.G.R. contol valve controls the quantity of exhaust gas to
be diverted to the intake manifold through vertical movement of
a taper valve connected to the diaphragm, Vacuum is applied to
the diaphragm in response to the opening of the throttle valve,

E.G.R. Control Solenoid Valve
The solenoid valve responds to the ON/OFF signal from the
£.C.U. When it is off, a vacuum signal from the throttle chamber
is fed into the E.G.R. control vaive. When the control unit sends
an ON signal, the coil pulls the plunger downward and cuts the
vacuum signal.

EF & EC-18



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Pressure Regulator Vacuum Relief (P.R.V.R.)
Control Solenoid Vaive
The solenoid valve responds to the ON/OFF signal from the
£.C.U. When it is off, a vacuum signal from the intake manifold
is fed into the pressure regulator. When the control unit sends
an ON signal, the coi! pulls the plunger downward and cuts the
vacuum signal

A.LV. Control Solenoid Valve
The solenoid valve responds to the ON/OFF signa! from the
£.C.U. When it is ON, a vacuum signal from the intake manifold
is fed into the A.V. control valve. When the control unit sends
an OFF signal, the coil pulls the plunger downward and cuts the
vacuum signal.

”

4 SEALY, control {|
TN Notensid valve Fl xt

Wastegate Valve Control Solenoid Valve
The solenoid valve responds to the ON/OFF signa! from the
E.C.U. When it is ON, a vacuum signai from the suction pipe or
compressor outlet is fed into the wastegate vatve actuator. The
actuator is hard to open at this time. When the contro! unit sends
an OFF signal, the coil pulls the plunger upward and cuts the
route to the suction pipe.

SEF2003}

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

SEF256A

~~ Diagnostic Connector for CONSULT
\ The diagnostic connector for CONSULT is located above the

hood release handle.

Diagnostic connector

for CONSULT

SEreo1)
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Subraie cleaner) Front wheel house | Air Induction Valve (A.LV.)
WY, | flo} f ALN. control The air induction valve sends secondary air to the exhausti f: * manifoid, using a vacuum created by exhaust pulsation in the

{

exhaust manifold, When the exhaust pressure is below atmo-
spheric pressure (negative pressure), secondary air is sent to
the exhaust manifold. When the exhaust pressure is above
atmospheric pressure, the reed valves prevent secondary air
from being sent back to the sub-air cleaner.

Fo front

SEF

Valve Timing Control (V.T.C.) Solenoid Vaive
The valve timing control solenoids are instalted at the rear end
of the intake camshafts, and control oil pressure which regu-
lates the position of the intake camshafts.

Valve timing control
solenoid valve

Serger

— IES Ty ; Carbon CanisterFront suspension member, \
kg sy) 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.

bes

Fuel Temperature Sensor
The fuel temperature sensor, built into the fuel tube, senses fuel
temperature. When the fuel temperature is higher than speci-
fied, the E.C.C.S. control unit turns the P.R.V.R. contro! solenoid
vaive ON and raises fuel pressure.

SEF308I
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control
INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Air flow meter

Engine temperature sensor

Exhaust gas sensor

Throttle sensor

Engine speed and piston position
teres’ oe

Amount of intake air

Engine coolant temperature
a

Density of oxygen in extraust gas

Throttle vaive idle position EC...
Injectors

Gear positionNeutral switch/A/T control unit re

Vehicle speedVehicle speed sensor one

Start signalignition switch on

Battery voltageBattery ¥ i

BASIC FUEL INJECTION CONTROL

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the E.C.U. The basic amount of
fuel injected is a pregram value mapped in the
E.C.U. ROM memory. In other words, the program
value is preset by engine operating conditions
determined by input signals (for engine rpm and
air intake) from both the crank angle sensor and
the air flow meter,

tp

fl

| en|

>| control >|
unit

VARIOUS FUEL INJECTION INCREASE/DE-
CREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensated for to improve engine performance un-
der various operating conditions as listed below,
<Fuel increase >

1} During warm-up
2) When starting the engine
3} During acceleration
4) Hot-engine operation
<Fuel decrease >

1) During deceleration
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Closed loop
control Eepoy

ut injection putFeedback sam Yechon pulse

eo(=
sensor

Combustion Fuel injection

cn SEF6a09|
Injector

© Simultaneous injection

No.1 ovtinder LL
No. 2 cylinder fleet]
No. 3 cytinder JL_.._JL__
No. 4 i a |
No. S cylinder [Lf
No. 6 cylinder JLLL

[ree 4 engine cycle a

© Sequential injection

No. 1 cytineter Inne
No. 2 cyfindorJ Lo.
No. 3 eytinder___§
No. 4 cylinder
No, § eytinder PL
NO. 6 CY 080 eee

Leen} angie cycle——- ay

seo2sag)

Fuel Injection Control (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 an exhaust gas sensor in the exhaust manifold to
check the air-fuel ratio. The contro! unit adjusts the injection
pulse width according to the sensor voltage so the mixture ratio
will be within the range of the stoichiometric air-fuel ratio.
This stage refers to the closed-loop control condition. The
open-loop control condition refers to that under which the E.C.U.
detects any of the following conditions and feedback control
stops in order to maintain stabilized fuel combustion.
1) Deceleration
2) High-ioad, high-speed operation
3) Engine idling
4) Malfunction of exhaust gas sensor or its circuit
5) insufficient activation of exhaust gas sensor at low engine

temperature
6) Engine starting

MIXTURE RATIO SELF-LEARNING CONTROL
The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the exhaust gas sensor. This
feedback signal is then sent to the E.C.U. to control the amount
of fuel injection to provide a basic mixture ratio as close to the
theoretica! mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlied as originally designed.
This is due to manufacturing errors {e.g., air flow meter hot
wire) and changes during operation {injector clogging, etc.) of
£.C.C.S. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is monitored in this system. it is then computed in
terms of “fuel injection duration” ta automatically compensate
for the difference between the two ratios.

FUEL INJECTION TIMING

Two types of fuel injection systems are used — simultaneous
injection and sequential injection. in the former, fuel is injected
into ail six cylinders simultaneously twice each engine cycle.
in other words, pulse signals of the same width are simulta-
neously transmitted from the E.C.U. to the six injectors two
times for each engine cycle.

in the sequential injection system, fuel is injected into each
cylinder during each engine cycle according to the firing order.
When engine is starting, fuel is injected into alt six cylinders
simultaneously twice per cycle.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Fuel injection Control (Cont'd)
FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration or high-
speed operation.

ignition Timing Control

INPUT/OUTPUT SIGNAL LINE

Engine speed and piston positionCrank angle sensor [ines speed on piston postion _/

Amount of intake air
Air flow meter

; Engine coolant temperatureEngine temperature sensor pFngine coolanttemperature

‘Throttle vaive idie position
Throttie sensor

ECCS.
control }+—_————»| Power transistors

Vehicle speed itVehicle speed sensor en aL

Start signal
Ignition switch

Engine knocking

Battery vottageBattery -———_—
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Ti
SYSTEM DESCRIPTION
The ignition timing is controfied by the E.C.U. in
order to maintain the best air-fuel ratio in re-
sponse fo every running condition of the engine.
The ignition timing data is stored in the ROM
located in the E.C.U. This data forms the map
shown below.
The E.C.U. detects infarmation such as the injec-
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to
this information, ignition signals are transmitted

g Control (Cont'd)
to the power transistor.

@.g. N: t,800 rpm, Tp: 1.50 msec
A‘B.T.O.C,

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

tp
{rmsee)

5 fof ff

1.50/~ o—- 4 4"
injection /
pulse
width 4.28. + + +

i

i i1.001. + + +

0.75 T - * a o

_ - i iCo) 1500 7,400 ce) a0
Engine speed trom) :

SECTSOA

The retard system, actuated by the detonation
sensor, is designed only for emergencies. The
basic ignition timing is pre-programmed within
the anti-knocking zone, even if recommended fuel
is used under dry conditions. Consequently, the
retard system does not operate under normat
driving conditions.

However, if engine knocking occurs, the detona-
tion sensor monitors the condition and the signal
is transmitted to the E.C.C.S. control unit. After
receiving it, the control unit retards the ignition
timing te eliminate the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

idle Speed Control
INPUT/OUTPUT SIGNAL LINE

Crank angle sensor Engine speed

Engine temperature sensor

7, Start signalIgnition switch |_ Start stor

Throttle sensor

Neutral switch (M/T) Neutral position
A/T controt unit (A/T)

Air conditioner switch

Battery voltageBattery —

Vehicle speed
Vehicle speed sensor

SYSTEM DESCRIPTION
This system automatically controis engine idie
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 A.A.C.
valve, The A.A.C. valve repeats ON/OFF opera-
tion according to the signal sent from the E.C.U.
The crank angie sensor detects the actual engine
speed and sends a signal to the E.C.U. The E.C.U.

[tt

Engine coolant temperature

|

Throttle valve idle position
| eee vee ee Position |

[ne gL

Air conditioner operation
|_ Air conditioner operation __,|

Power steering oil pressure switch -~————____________

is,

es

E.C.C.S. [7 AAC. valve
control

unit
[1 F.1-C.D. sotenoid valve

then controls the ON/OFF time of the A.A.C. valve
so that engine speed coincides with the target
value memorized in ROM. The target engine
speed is the lowest spsed at which the engine
can operate steadily. The optimum value stored
in the ROM is determined by taking into consid-
eration various engine conditions, such as noise
and vibration transmitted to the vehicle interior,
fuel consumption, and engine load.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control
INPUT/OUTPUT SIGNAL LINE

Engine speedCrank angie sensor gine spe

Amount of intake air
Air flow meter

aLk

Engine temperature sensor

Ignition switch

Throttle sensor

Battery voltage
Battery

SYSTEM DESCRIPTION

Fuel pump and air regulator ON-OFF con-
trol

The E.C.U. activates the fuel pump for several
seconds after the ignition switch is turned on to
improve engine start-up. If the E.C.U. receives a
1° signal from the crank angle sensor, it knows
that the engine is rotating, and causes the pump
te activate. If the 1° signal is not received when
the ignition switch is on, the engine stalls. The
E.C.U. stops pump operation and prevents battery
discharging, thereby improving safety. The E.C.U.
does not directly drive the fuel pump. It controls
the ON/OFF fuel pump relay, which in turn con-
trols the fuel pump.

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

Condition

Throttle vaive idie position

| ret

Engine coolant temperature
-+| Fuel pump relay

ECCS.
control

Start signal ‘ ,gna >| unit + Fuel pump control unit
eee

ene

Condition Fuel pump operation
Operates forignition switch is turned to ON.

1 second

Engine running and cranking Operates

When engine is stopped Stops in 1.5 seconds

Except as shown above Stops
Se ESR Sn

SESE |

Supplied voltage

Turbo modet Non-turbo model
© 1 second after ignition switch is turned ON
© Engine cranking

# 30 (NAYS (°°TC) seconds after engine start
[above 50°G (122°F)]

@ Engine temperature below 10°C (50°F)
@ Engine is running under heavy toad

Battery voltage Battery voltage

@ Engine is running under middie load Approx. 7V Battery voltage

© Except the above

*NA: Non-turbo modal “TC: Turbo model

Approx. 6V Approx. 8V
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ENGINE AND EMISSION CONTIROL SYSTEM DESCRIPTION

E.G.R. (Exhaust Gas Recirculation) Control
INPUT/OUTPUT SIGNAL LINE

Engine speedCrank angle sensor =

Engine temperature sensor

Throttie sensor

” 5 Start signal
Ignition switch

SYSTEM DESCRIPTION
in addition, a system is provided which precisely
cuts and controls port vacuum applied to the
E.G.R. valve to suit engine operating conditions.
This cut-and-control operation is accomplished
through the E.C.U. When the E.C.U. detects any of
the following conditions, current flows through
the solenoid valve in the E.G.R. control vacuum
line,

Air Induct

cE
Engine coolant temperaturt

INPUT/OUTPUT SIGNAL LINI

Crank angle sensor

Vehicle speed
Vehicle speed sensor a

SYSTEM DESCRIPTION
The air induction system is designed to send
secondary air to the exhaust manifold, utilizing
the vacuum caused by exhaust pulsation in the
exhaust manifold
The exhaust pressure in the exhaust manifold
usually puisates in response to the opening and
closing of the exhaust valve and decreases below
atmospheric pressure periodically.
if a secondary air intake pipe is opened to the

|e

Engine coolant temperature
e—e—r—v——

Throttle valve idle positian
fa

——evr gl

Ts |

See |

ECCS.
E.G.R. contraf solencidcontrol }——___»

. valve
unit

This causes the port vacuum to be discharged
inte the atmosphere so that the E.G.R. control
valve remains closed.
1) Low engine temperature
2) Engine starting
3) High-speed engine operation
4) Engine idling
5) Excessively high engine temperature

ion Valve (A.1.V.) Control

e

Engine temperature sensor ——}

— ‘Throttle valve idle position
Throttie sensor oe

~ ECOS. ALW.concrol
control >_>} "

“1 Engine speed unit solenoid vaive

atmosphere under vacuum conditions, secondary
air can be drawn into the exhaust manifold in
proportion to the vacuum.
The air induction valve is controlled by the
E.C.C.S. control unit, corresponding to the engine
temperature. When the engine is cold, the A.I.V.
control system operates to reduce HC and CO.
This system also operates during deceleration for
the purpose of blowing off water around the air
induction valve,

Engine condition Engine caolant Vehicle speed | A.V, control solenoid ALN. control‘a 0 temperature °C (F) km/h (MPH) : valve system
. | ° . 

—

Throttle valve is at ide | Below 64 (147) Any condition on operates

position [Above 65 (149) Below 24 (15)
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pressure Regulator Control

INPUT/OUTPUT SIGNAL LINE

Fuel temperature
Fuel temperature sensor

Start signal
ignition switch

Engine speed
Crank angie sensor

SYSTEM DESCRIPTION
The fuel “pressure-up" control system briefly
increases fuel pressure for improved starting
performance of a hot engine. Under normal oper-
ating conditions, manifold vacuum is applied to
the fuel pressure regulator. When starting the
engine, however, the E.C.U. allows current to flow
through the ON/OFF solenoid valve in the control
vacuum line, opening this line to the atmosphere.
As a result, atmospheric pressure is applied,
restricting the fuel return Jine so as to increase
fuel pressure.

E.C.C.S,
controf

unit

P.R.V.R. control

solenoid vaive

Fuet temperature is
| above 78°C (67°F

START

on

onion _ OFF
sites = |

! on

prvi, OFF OFF.
contrat
solenoid

vale ‘Approx, 30 sec

Sera

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE

AJC ON signal
Air conditioner system

Throttle sensor

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air
conditioner is used.

Throttle valve opening angle

ECCS.
control

EF & EC-28
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control

INPUT/OUTPUT SIGNAL LINE

Air flow meter

—

Crank angle sensor

Engine temperature sensor

Throttle sensor

Neutral switch/A/T cantrol unit
[aera

SYSTEM DESCRIPTION
The valve timing control system is utilized to
increase engine performance. intake valve open-
ing and closing time is controled, according to
the engine operating conditions, by the E.C.U.
Engine coolant temperature signais, engine

Amount of intake air rT
| Am

ount 
of intake air

7_Engine speed

Engine coolant temperature ECCS, Valve timing contro!control *| .
solenoid valves

unit

Throttie valve position

Neutral pasition

speed, amount of intake air, throttle valve posi-
tion and gear position are used to determine
intake vaive timing.
The intake camshaft pulley position is regulated
by oil pressure, which is controlled by the valve
timing control selenoid valve.

Return spring

Camshaft (intake sige) Valve timing controt
solenoid valve |

oe
i

© camshaft galley {intake side}

Neutral position

“control valve

Engine speed signat

(from crank angle sensor}

Engine coolant temperature
from engine tamperature sensor}

Throttle valve position
(from throttle tensor)

(From neutral switch/A/T control unit) —

Drain

Intake air signal
(srom air flow meter) ECCS.

control
unit

SEFO0e:
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Valve Timing Control (Cont'd)
OPERATION

Engine operating | Valve timing control | Intake valve opening Valve overlap Engine torque curvecondition solenoid valve and closing time i
Idling, high speed OFF Retard Decreased I ®
Low to medium speed ON Advance Increased a

(1) Valve timing contrat solenoid vaive is OFF, (1) Valve timing control solenoid valve is ON.

1 Clore on

Intake. — Overtap (8°) ‘Overlapopens 187) oN

valve ‘open Gime
oon

Exhaust opens

Intake.

erect ° ®

‘Torque

L

Engine speed —ewmmme
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Radiator Fan Control
INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Vehicle speed
Engine coolant

temperature ECCS. Radiator fanEngine temperature sensor >| control control relay(s)
Air conditioner unit

Air conditioner switch

The E.C.U. cantrais the radiator fan correspond-
ing to the vehicle speed, engine temperature, and
air conditioner ON signal. The non-turbo modet
has 2-step control [ON (HIGH}/OFF}, and the turbo
model 3-step control [HIGH/LOW/OFF}

OPERATION

{Non-turbo model]
Air conditioner switch is “OFF” Alr conditioner switch is “ON”

Sc edhh

Engine cree rae Radiator tan Vehicle speed engine coolant Radiator
kenfh (MPH) nber’ fan

Below 104 (219) OFF SCF)
Above 105 (221) ON Below 94 (201) OFF

Below 39 (24) ‘ON
Above 95 (203) (HIGH)

Below 104 (219) ‘OFF

Above 40 (25@) Above 105 (221) nary

[Turbo model]

Air conditioner switch is “OFF” Air conditioner switch is “ON”
T

Engine ener | Radiator fan Vehicle speed eraine coolant Radiatori keith {MPH} tempera fanBelow 104 (219) | OFF ctr)
Above 105 (221} ON Below 89 (192) oft

Between
Below 39 (24) | 95 194) and 99 (210) Low

Above 100 (212) HIGH

Below 106 (219) OFF
Above 40 (25) -———-___—..

Above 105 (221) HIGH
ca nrnOOOnn Sma SeneeeO RS
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor
Engine speed and piston position

Throttle sensor

Detonation sensor

Throttle valve idle position ECCS,
or control oF controf

Engine knocking

SYSTEM DESCRIPTION
The wastegate vaive control solenoid vaive
changes the source vacuum which activates the
actuator. This results in a suitable turbo-

Wastegate Valve Control

os

unit

a

Wastegate valve

solenoid vaives

When detonation signs are detected, which

sure becomes low.

means a fow octane fuel is being used, the
solenoid valve turns OFF, and turbocharger pres-

pressure.

OPERATION

; . Wastegate valve contrat | Wastegate valve actua- Turbocharger
Engine condition A

solencid valves tors pressure

@ Engine running or cranking

© Throttle sensor output voltage: Lead to suction pipe or
more than 0.1V on turbocharger HIGH

# Judged fuel quality: high octane compressor outlet
(Detecting no sign of detonation)

@ Except the above OFF Lead to turbocharger Low
NO

EF & EC-32
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

C.P.U. MALFUNCTION OF E.C.U.

input/output signal line

Crank angle sensor 120 signat +| | Fuel injectors
1° signal

Ignition switch Start signal >| | Power transistors

Transmission gear position
Neutral switch/A/T control unit 4 >| Fuel pump

Battery voltaBattery i © +) +» AAC. valve

E.G.R. control
ECCS. solenoid valve

control
unit Valve timing control

solenoid vatve

Radiator fan
|

control relay{s)

ALY. control

solenoid valve

P.R.V.R, controt

solenoid valve

Outline tn former models, engine starting was difficult
The fait-safe system makes engine starting pos- under the previously mentioned conditions. But
sible if there is something malfunctioning in the with the provisions in this fail-safe system, it is
E.C.U’s C.PU. circuit. possible to start the engine.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont'd)
Fail-sate system activating condition when
E.C.U, is matfunctioning
The fail-safe mode operation starts when the
computing function of the E.C.U. is judged ta be
maifunctioning.
When the fail-safe system activates, ie. if a
malfunction condition is detected in the C.P.U. of
the E.C.U., the CHECK ENGINE LIGHT on the
instrument panel lights to warn the driver.

Engine control, with fail-safe system, oper-
ates when E.C.U. is malfunctioning
When the fail-safe system is operating, fuel injec-
tion, ignition timing, fuel pump operation, engine
idle speed, E.G.R. operation, and sc on are
controlled under certain limitations.

Cancellation of fail-safe system when E.C.U.
is malfunctioning
Activation of the fail-safe system is canceled each
time the ignition switch is turned OFF, The system
is reactivated if all of the activating conditions are
satisfied after turning the ignition switch from
OFF ta ON.

AIR FLOW METER MALFUNCTION
If the air flow meter output voitage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. In case of a maifunc-
tion, the throttle sensor substitutes for the air flow
meter.
Although the air flow meter is malfunctioning, it is
possible to start the engine and drive the vehicle.
But engine speed will not rise more than 2,400
rpm in order to inform the driver of fail-safe
system operation while driving.

Operation

Engine condition Starter switch Fai-sate system | Fai-sate tunctioning
Stopped ANY Does not operate 7 _
Cranking ON peas sine wit be stares by a pre-determined in-

7 Running OFF [Ensine speed will not rise above 2,400 rpm

ENGINE TEMPERATURE SENSOR MAL-
FUNCTION
When engine temperature sensor output voltage
is below or above the specified value, engine
coolant temperature is fixed at the preset value
as follows:

Engine cootant temperature
Engine condition proset value *C ¢F}

Start 20 (68)
Running 80 (176)

FUEL TEMPERATURE SENSOR MALFUNC-
TION
When fuel temperature sensor output voltage is
below or above the specified value, fuel temper-
ature is fixed at the preset vatue as follows:

Fuel temperature
eI ngine condition preset value °C (F)

Start 20 (68)
80 (176)Running
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Direct Ignition System

CHECKING IDLE SPEED AND IGNITION TIMING

idle speed
© Method A (With pulse type tachometer)
Clamp loop wire as shown.

@ Method B (With voltage type tachometer)
Disconnect check connector (Harness color: Y/R) for ta-
chometer.

2. Connect tachometer using a suitable tool.

— }

Rao1 Suitable tool

Ignition timing
@ Method A (Without S.S.T.)

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
clamp to this wire.

3. Check ignition timing.

‘SEFOBAY
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION
Direct Ignition System (Cont’d)
4. For above procedures, enlarge the end of a suitable high-cut tension wire with insulating tape as shown.

Suitable
high-tension wire

logulating tape

Approx.

1210.47)
1

H \ ai len 30 (1.18)
Approx. aporo%
44 (0.55) ‘Unis: mm fin)

SEFASTF|

| @ Methed B (With $.S.1.)
1. Disconnect connector of No. 1 ignition cail.

2. Connect 8.S.T. and clamp wire with timing light as shown.
3. Check ignition timing.

Align direction marks on §.8.T. and timing light clamp If
aligning mark is punched.
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IOLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION

1. Make sure that the following parts are in good
order,
Battery
ignition system
Engine oil and coolant levels
Fuses
E.C.U. harness connector
Vacuum hoses
Air intake system
{Oil filler cap, oil level gauge, etc.)
Fuel pressure
Engine compression
E.G.R. control vaive operation
Throttle vaive
On air conditioner equipped models, checkspee

oe

Overall inspection sequence

INSPECTION START

should be carried out while the air condi-
toner is “OFF”.

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

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

5. Turn off headlamps, heater blower, rear de-
fogger.

6. Keep front wheels pointed straight ahead.
7, Make the check after the radiator fan has

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

Perform self-diagnosis.

O.K,

Check & adjust ignition timing.

|
Check & adjust idle speed.

i:
Check exhaust gas sensor N.G.T Check exhaust gas sensor
function, harness.

OK OK.

+

Check CO%.

NG. OK

————-+|__ Replace exhaust gas sensor,

: ifCheck emission contro! parts | yg
and repair or renlece if .G.] Check exhaust gas sensor

function,
necessary.

OK.

INSPECTION END
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Visually check the following:
© Air cleaner clogging

© Hoses and ducts far teaks
© E.G.R. controf valve operation

temp ok © Electrical connectors
® Gasket

120 270, |
SA ‘Start engine and warm it up until water temperature

indicator points to the middle of gauge.
SEPRE6F I

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

i
Perform E.C.C.S, self-diagnosis.

SEF2A7F OK. [ss

| Repair or replace components as necessary.
\ |

Does engine run smoothly?

OK,

a |

sete, Clean injectors,

+(a Race engine two ar three times under no-load, @
je———_____._, _

then run engine at idte speed. ‘

SEF2agF

Check ignition timing with a timing light,

18°£2" B.T.D.C.

Adjust ignition timing by turning crank angle
sensor after loosening securing bolts.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@
x

Disconnect A.A.C. valve harness connector.

Adjust idie speed by turning idie speed
adjusting screw.

SEFI641 Non-turbo
‘Turbo

tty, % in “NM position
& 7
So. Connect A.A.C, valve harness connector.

‘AY Run engine at about 2,000 rpm for about 2 minutesmeee ane under no-load.

La Set the diagnosis mode of E.C,U, to Mode II.

- | Inspection lamCheck left side exhaust gas sensor signal. dow not blink.
Make sure that inspection lamp goes on and off more -
than & times during 10 seconds (at 2,000 spm}

OK. Tess than & times
+

Replace left side exhaust gas sensor. *#——_@

+

O.K,| Check teft side exhaust gas sensor signal. NG
Make sure that inspection lamp goes on and off more |, _»@
than 6 times during {0 seconds at 2,000 rpm.

Check right side exhaust gas sensor signal.
——aapeclion lamp] Make sure that inspection lamp goes on and off more

spect ,ti .dove not blink [1805 times during 10 seconds (at 2,000 rpm)

Less than 5 times

Replace right side exhaust gas sensor.

© ® ©
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

fi]

Check right side exhaust gas sensor signal,
Make sure that inspection lamp goes on and off more
than 5 times during 10 seconds at 2,000 rpm.

ig K
Exhaust gassensor ENDharness connector Pt Ca
ict Core)

N.G.

& <C>} Check right side exhaust gas sensor harness:
1} Turn off engine and disconnect battery

* ® greund cable.
2} Disconnect 76-0in connector from E.C.U.
3} Disconnect right side exhaust gas sensor

| harness connector.

4} Check for continuity between terminal
No. 29 of 76-pin connector and harness
connector for exhaust gas sensor.

SeFs711

Continuity exists... OK. (07
Continuity does not exist ..., NG.

OK. vs

Repair or replace harness.

Connect 76-pin connector to E.C.U.

Check left side exhaust gas sensor harness:
1) Turn off engine and disconnect battery

Exhaust gas sensor Sround cable.
ens connector EWES 2} Disconnect 76-pin connector from E.C.U
S -_Taae) 3} Disconnect teft side exhaust gas sensor

— harness connector.

= &— 4} Check for continuity between terminal
A No, §5 of 76-pin connector and harness

connector for exhaust gas sensor.SEF 363) aust gat s
Continuity exists. . . OK, ®
Contin does not exist . WG.

OK. [se

Repair or replace harnes

Connect 76-pin connector to control unit.

@
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

peed Engine temperature
= sensor harness

f connector

.

SEC2428

SEF248F

Co 2) Connect a resistor (2.5 kQ} between terminals

MN
& Race engine two or three times under no-foad,7 ic then run engine at idie speed.
a

&

1} Disconnect engine temperature sensor
harness connector.

of engine temperature sensor harness connector.
3) Disconnect A.t.V. contral solenoid valve

harness connector,

¥

indicator points to the middie of gauge

. 2.

Check “CO” %.

Start engine and warm it up until water temperature — 120

Idle CO; 0.2 ~ 8%

After checking CO%,

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

2} Connect engine temperature sensor

harness connector to engine temperature

sensor.

3) Connect A.I.V. control solenoid valve
harness connector.

NG.
——— ¥

Connect exhaust gas sensor harness
connector to exhaust gas sensor.

I
Check fuel pressure regulator.

Check air flow meter.

¥

Check injector,

j_ Clean or replace if necessary.

= x.

Check engine temperature sensor.

x.

Check E.C.U, function* by substituting

another known good E.C.U.

“> E.C.U. may be the cause of a problem,
but this is rarely the case.

EF & EC-41
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TROUBLE DIAGNOSES

Sensors

S,
>

Control unit Actuators

aod
SEF2226|

ser2s4a|

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major
systems such as fuel control, ignition contro!, idle speed
control, etc. The control unit accepts input signals from sensors
and instantly drives actuators. it is essential that both kinds of
signals are proper and stabie. At the same time, it is important
that there are no conventional 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 eieciric 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 undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability 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.
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick and Accurate Rep:

WORK FLOW
(Cont'd)

SERVICE MANUALCHECK IN REFERENCE ITEM & PAGES

DIAGNOSTIC WORKSHEETISTEN TO CUSTOMER COMPLAINTS | ~----~-. <[ LISTEN TO CUSTOMER COMPLAINTS EF & EC-46

Basic inspectionSIC INSPECTION = b= =~.BA SPECTION EF & EC61

peeeene < Do self-diagnostic results exist?*1 )

y Yes

INSPECTION ON THE eer
BASIS OF EACH MAL. | ~~ ~~ << Plager piocadres 22-38
FUNCTION Eotoe 186

— Diagnostic Procedures 1-21

EF & EC-64- 103

INSPECTION ON THE
BASIS OF EACH
SYMPTOM*2
=

REPAIR/REPLACE

s
FINAL CHECK Basie Inapecu
Confirm that the trouble is completely fixed by | ---- ~~ tre tc
performing Basic inspection and Test Drive. -

OK.

CHECK OUT

“1 if the self-diagnosis cannot be performed, check main power supply and ground circuit. (See Diagnostic Procedure 22.)
*2: Vf the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-47}.
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TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick and Accurate Repair (Cont'd)

KEY POINTS

WHAT
WHEN
WHERE
HOW

. Date, Frequencies.
Road canditions

Symptoms

. Vehicle & engine modet

. Operating conditions,
Weather conditions,

DIAGNOSTIC WORKSHEET
There are many kinds of operating conditions that lead to
malfunctions on engine components.
A good grasp of such conditions can make trouble-shooting
faster and more accurate.
In general, feelings for a problem depend on each customer. It
is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utifize all the complaints for trouble-

. shooting.

Worksheet sample

[eustomer name MAINS iModel & Year VN

Engine # Trans Mileage

Incident Date Manuf, Date In Service Date

‘D impossible to start. = G No combustion —_[ Partial combustion
© Startabitit iJ Partial combustion affected by throttle position
- ¥ Ci Partial combustion NOT affected by throttle position

(1 Possible but hard to start. C1 Others [ 1

© alin jQNofastidie OD Unstable = CI High idle —C Low idle

3 C Others [ 1Symptoms — ~ z ~
< Stumble Surge Ch Detonation = Lack of power

U Driveability intake backfire CG Exhaust backfire
& Others [ 1

O At the time of start £1 While idling
© Engine stall jC) While accelerating 2 White deceterating

| | Just after stopping 1 White toading

CO Just after delivery 1 Recentlyincident occurrence ‘
[2] in the morning © At night | In the daytime

Frequency (2 All the time Under certain conditions _[! Sometimes

Weather conditions C) Not affected

Weather (CiFine [) Raining «1 Snowing 1 Others }

Temperature CiHot Warm Cook = Gold = Humid F
iGold OC Ouring warm-up After warm-up

Engine conditions Engine speed L fl Ll . jl . j
0 2,000 4,000 6060 8,000 rpm

Road conditions Sintown Sl in suburbs Highway 0 Off road (up/down)

O1 Not affected
UL) Atstarting OD While idling At racing
(J White accelerating 2 While cruising

Driving conditions CO White deceterating = While turning (RH/LH)

Vehicle speed L141 1 L 1 1
0 10° 20 «36° 40 0 GO MPH

Check engine light i Turned on ‘Not turned on "
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TROUBLE DIAGNOSES
How to Perform Trouble ignhoses for Quick and Accurate Repair (Cont'd)

| INTERMITTENT PROBLEM SIMULATION
In order to duplicate an intermittent problem, it is effective to
create similar conditions for component parts, under which the

nS

; | problem might accur.
iy F THIS is the ) Perform the activity listed under Service procedure and note the

symptom, < result.
isn'tit? >

SEF2356|

Variable factor Jafiuential part Target condition Service procedure

Made lean Remove vacuum hose and apply vacuum.1 [Mixture ratio Pressure regulator ~
Made rich Remove vacuum hose and apply pressure.

. Advanced Rotate distributor counterclockwise.2 [Ignition timing Crank angle sensor '
Retarded Rotate distributor clockwise,

Disconnect exhaust gas sensor harness con-Mixture ratio teedback {Exhaust gas sensor Suspended
3 Inector.

jcontrat
iControl unit Operation check Perform seit- gnosis (Mode Ii) at 2,000 rpm.

Raised [Turn idle adjusting screw counterclockj 
6.

4 |Idle speed jAAG. valve
Lowered [Turn idle adjusting screw clockwise.

J [Tap or wiggle,
Electrical connection [Harness connectors Poor electrical connec-

5 electric continuity) [and wires tion or improper wiring [Race engine rapidly. See if the torque reac-
i Ilion of the engine unit causes electric breaks.

Cooled {Cool with an icing spray or similar device.
6 [Temperature Control unit Warmed Heat with a hair drier.

arme WARNING: Do not overheat the unit]
Wet.

7 |Moisture Etectric parts Damp WARNING: Do not directly pour water on
\ components. Use a mist sprayer]

Turn on headlamps, air conditioner, rear de-Electric toads Load switches Loaded
Hogger, ete.

Idle switch condition [Control unit JON-OFF switching [Rotate throttle sensor body.

[Try to flash timing light for each cylinder us-Igniti ta 4ignition spars Timing light Spark power check jing ignition coil adapter (8.5.7)
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TROUBLE DIAGNOSES

Self-diagnosis

CHECK ENGINE LIGHT

A check engine light has been adopted. This light blinks
simultaneously with the RED L.E.D. on the E.C.U.

EF O62

\e ‘Check lig |
\G ear

E.C.U, L.E.D.
in the E.C.U., the Green and Red 1.E.D.'s have now been
permanently changed to one RED L.E.D,

DIAGNOSTIC MODE SELECTOR
The diagnostic mode selector is on the side of the E.C.U.

RED LEO.
Diagnostic
mode
selector ‘SEFO83

CHECK CONNECTOR
The check connector is under the driver's side dash.

SR AsRSC

SELF-DIAGNOSTIC FUNCTION

Mode’

Condition Mode I Mode if

Engine

Ignition [stopped SELF-DIAGNOSTIC
ewitch in WP BULB GHECK RESULTS
"ON" posi- | A= .

tion lEngine
jrunning MALFUNCTION EXHAUST GAS® on WARNING SENSOR MONITOR

fl
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TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)
HOW TO SWITCH MODES

Switching the modes is not possible when the engine is
running.
When the ignition switch is turned off during diagnosis in
each mode, and then tarned back on again after power to the
E.C.U. has dropped off completely, the diagnosis will auto-

Turn ignition switch “ON”,
{Do nat start engine.)

matically return to Mode I.
© Switching the modes can be done by using either the diag-

nostic mode selector on the E.C.U. or the check connector.

&°-@
Start engine,

IN. CHK 1 SMAS2EC

(Short CHC and IGN terminais with a
suitable harness.)able harness _t

Wait at feast 2 seconds,

y

i
{Turn diagnostic mode selector fully
clackwise,}
|

‘Check connector 7 4.

i

Mode II — SELF-DIAGNOSTIC
RESULTS

+

(um diagnostic mode setector fully
counterclockwise.)

@- &
Start engine.

‘Check connector

Ghaieclest

IGN CHK —_ sMasze0
{Short CHK and IGN terminals with a
Suitable harness.)

Wait at least 2 seconds.

t

* Turn back diagnostic mode selector to the fully counter-

Mode I MALFUNCTION
WARNING

XHAUST GAS
SENSOR MONITOR

clockwise position whenever vehicle is in use.

Check connector >

TN CHK i Saeaga5c

(Disconnect the harness}
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TROUBLE DIAGNOSES

Self-diagnosis — Mode |

MODE I --- BULB CHECK
In this mode, the RED L.E.D. in the E.C.U. and the CHECK
ENGINE LIGHT in the instrument panel stay “ON.
lf either remain “OFF”, check the bulb in the CHECK ENGINE
LIGHT or the RED L.E.D.

MODE I ~~ MALFUNCTION WARNING

CHECK ENGINE LIGHT

and Condition

RED LED.

ON When the E.C.U."s C.P.U. is maifunctioning,

OFF lo.k

Self-diagnosis — Mode II (Self-diagnostic
results)
CAUTION:
The mode selector on the E.C.U. must be returned to the fully
counterclockwise position, except when switching the modes.

DESCRIPTION
(n this mode, a malfunction code is indicated by the number of
flashes from the RED t..£.0. or the CHECK ENGINE LIGHT as
shown below:

Example: Code No. 12 and Code No. 32

02 06

§ Sarma ’ KS ; 4| og 93 24 068 24 Unit: second

Code Na. 12 Code No, 33

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 red L.E.D. flashes once for 0.6 seconds
and then it flashes twice for 0.3 seconds. This indicates the
number “12” and refers to a malfunction in the air flow meter.
In this way, all the problems are classified by their code
bumbers.
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TROUBLE DIAGNOSES.

Display code table

lagnosis — Mode II (Self-diagnostic results) (Cont'd)

Code No Detected items

cal Crank angle sensor circuit

12 Air flow meter circuit

3 JEngine temperature sensor circuit

at Ignition signal circuit

34 Detonation sensor circuit

42 Fuel temperature sensor circuit

43 Throttle sensor circuit

8 [Signal circuit from A/T control unit to €.C.U.
AMT only)

55 No malfunction in the above circuits

Code No, Detected items Malfunction is detected when Check item {remedy}

“11 [Crank angle sensor cir- |e Either 1° or 120° signal is not entered for the first |e Harness and connector (If har-
cuit few seconds during engine cranking ness and connector are nor-
| |e Either 1° or 120° signat is not input often enough | mal, replace crank angie sen-
: | white the engine speed is higher than the speci- | sor.)
i fied rpm.

12 Air flow meter circuit |e The air flow meter circuit is open or shorted. (An Je Harness and connector {if har-

abnormally high or low voltage is entered.) fess and cannector are nor-

mal, replace air flow meter.)

13 JEngine temperature —_[@ The engine temperature sensor circuit is open or |@ Hamess and connector

jsensor circuit shorted. le Engine temperature sensor
(An abnormally high or law output voltage is en-

tered)

*21 ignition signal circuit j@ The ignition signal in the primary circuit is not |e Harness and connector

entered during engine cranking or running le Power transistor unit

34 [Detonation sensor cir |e The detonation circuit is open or shorted. J» Harness and connector

cuit (An abnormally high or low voitage is entered.) i¢ Detonation sensor

42 Fuel temperature sen- je The fuel temperature sensor circuit is open or j@ Harness and connector

isor circuit shorted @ Fuel temperature sensor
(An abnormally high or tow voltage is entered.)

43 {Throttle sensor circuit |@ The throttle sensor circuit is open or shorted. |e Harness and connector
H {_(An abnormally high or tow voltage is entered.) |e Throttle sertsor

54 [Signal cirouit rom AT |» The A/T communication Ine is open ar shorted, |e Harness and connector

control unit to E-6.U.

KAT only}
x TO

: Check items causing a malfunction of crank angle sensor circuit first, if both code No. 11 and 21 are displayed at the same
time.
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TROUBLE DIAGNOSES

Self-diagnosis — Mode IE (Self-diagnostic results) (Cont'd)
RETENTION OF DIAGNOSTIC RESULTS
The diagnostic results will remain in E.C.U. memory until the
starter is operated fifty times after a diagnostic item has been
judged to be malfunctioning. The diagnostic result will then be
cancelled automatically. If a diagnostic item which has been
judged to be malfunctioning and stored in memory is again
judged to be maifunctioning before the starter is operated fifty
times, the second result will replace the previous one. It will be
stored in E.C.U. memory until the starter is operated fifty times
more.

| RETENTION TERM CHART (Example)

Code
No.

STARTER OPERATING TIMES

50. 700 80. 200

CRANK ANGLE
SENSOR

ENGINE
TEMPERATURE
SENSOR

i i t i '
an

i i t i I i i
4

.

ihe sane aaron tame
judged to be matfunctioning before
the starter is operated fifty times,
it witl be stored in £.C.U, memory
untit the starter is operated fifty
times from this point in time.

EZ

a” ¢ Malfunction detecting point

+ Retention term

‘SEF7@30

HOW TO ERASE SELF-DIAGNOSTIC RESULTS
The malfunction code is erased from the backup memory on the
E.C.U. when the diagnostic mode is changed from Mode Il to
Mode f. (Refer to “HOW TO SWITCH MODES")
® When the battery terminal is disconnected, the malfunction

code wilt be fosi from the backup memory within 24 hours.
e Before starting self-diagnosis, do not erase the stored

memory before beginning self-diagnosis.
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Self-diagnosis — Mode II (Exhaust gas sensor
monitor)

DESCRIPTION
(n this mode, the CHECK ENGINE LIGHT and RED L.E.D. dispiay
the condition of the fuel mixture (lean or rich) which is moni-
tored by the exhaust gas sensor.

CHECK ENGINE LIGHT Fuel mixtura condition Air fue! ratio feedback

and RED LED, in the exhaust gas contro! condition

ON | Lean
— Closed loop control

OFF Rich

“Remains ON or OFF ‘Any condition Open loap control |
* Maintains conditions just before switching to open loop.

If two exhaust gas sensors (right side and left side) are fitted on
the engine, the left side exhaust gas sensor monitor operates
first, when selecting this mode.

HOW TO CHANGE MONITOR FROM LEFT SIDE (Right
side) TO RIGHT SIDE {Left side)
4. Turn diagnostic mode selector on E.C.U. fully clockwise.
2, Wait at least 2 seconds.
3. Turn diagnostic mode selector on E.C.U. fully counterctock-

wise.
e@ These procedures should be carried out when the engine is

running.

(Left side + Aight side}

@.

oy
2 0.2

06 30
——Left side Right side

monitor waeeen moniter

[ight side -> Lefs side]
0.2

ON

nase 22 nn
monitor Indication Letts

of change monitor Unit: second

HOW TO CHECK EXHAUST GAS SENSOR
1, Set Mode IL. (Refer to “HOW TO SWITCH MODES”)
2. Start engine and warm it up until engine cootant tempera-

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

no-load conditions.
4. Make sure RED L.£.D. or CHECK ENGINE LIGHT goes ON

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

ConsuLT | CONSULT INSPECTION PROCEDURE
1. Turn off ignition switch,
2. Connect “CONSULT” to diagnostic connector.

(Diagnostic connector is located in left dash side panel.)

Diagnostic connector —

for consuLT

ee org 3. Turn on ignition switch.
Hl 4. Touch “START”,

seesoal

5. Touch “ENGINE”.

SEF2024)

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

For further information, see the CONSULT Operation Manual.
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TROUBLE DIAGNOSES
Consult (Cont'd)

E.C.C.S. COMPONENT PARTS APPLICATION

—

—

E.C.C.S. COMPONENT PARTS

SELF- DIAGNOS-
tic

RESULTS

WORK SUPPORT OATA MONITOR ACTIVE TEST

Control unit (€.C.U,) x

Crank angle sensor x

Air flow meter x

Engine temperature sensor x

Exhaust gas sensors x

Vehicle speed sensor x

Throttle sensor

INPUT | Fue! temperature sensor >
 
f
x

 |
 

>
<

 
|

 
>

<
 
f
 

>
<

 
|

 
>

<
 
|

 
>

<

Detonation sensor

Ignition switch (start signal}

Air conditioner switch

Neutral switch

Power steering oil pressure switch x
 
|

 
«
|

 x
 
|

x

Battery

A/T signal

Exhaust gas temperature sensor x

Injectors x"

Power transistors (ignition signal) X {Ignition timing) x X (Ignition timing)

AAC. vaive x

F.1.C.D. solenoid valve x

Valve timing contro! solenoid vaive x

AAV. control sofenoid valve x

OUTPUT! RVR. control solenoid valve x

E.G.A. controt solenoid valve

ivaives

Wastegate vaive control soiencid

|Air conditioner relay

{Fuel pump relay
Radiator fan

X Applicable” *: U.S.A. model

EF & EC-55



FUNCTION

TROUBLE DIAGNOSES
Consult (Cont’d)

Diagnostic mode Function

Work support

[This mode enables a technician to

ladjust some devices faster and

more accurately by following the

indications on the CONSULT unit.

Selt-diagnostic results
/Self-diagnostic resulis can be read
and erased quickly.

Data monitor
input/Output data in the control unit
ican be read,

Active test

Mode in which CONSULT drives
some actuators apart from the con-

rol units and also shifts some pa-
rameters in a specified range.

E.C.U. part numbers E.C.U. part number can be read.

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE
THROTTLE SENSOR [CHECK THE THROTTLE SENSOR SIGNAL. ADJUST IT |When adjusting throttie sensor
ADJUSTMENT [TO THE SPECIFIED VALUE BY ROTATING THE SEN- __|initiat position.

SOR BODY UNDER THE FOLLOWING CONDITIONS.
j@ IGN SW “ON”
@ ENG NOT RUNNING

\@ ACC PEDAL NOT PRESSED

IGNITION TIMING |* IGNITION TIMING FEEDBACK CONTROL WILL BE [When adjusting initial ignition
ADJUSTMENT" HELD BY TOUCHING “START”. AFTER DOING SO, _ timing.

ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANK ANGLE SENSOR.

AAG VALVE ADJUSTMENT SET ENGINE RPM AT THE SPECIFIED VALUE UNDER
[THE FOLLOWING CONDITIONS.
je ENGINE WARMED UP

je NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE je FUEL PUMP WILL STOP BY TOUCHING “START”

DURING IDLING.
When releasing fuel pressure
ifrom fuel line.

CRANK A FEW TIMES AFTER ENGINE STALLS.

*: The ignition timing feedback control is net adopted on model 300ZX, So TT is not necessary to perform IGNITION TIMING
ADJUSTMENT.
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Consult (Cont’d)
SELF-DIAGNOSTIC RESULTS MODE

EL DIAGNOSTIC ITEM DIAGNOSTIC ITEM IS DETECTED WHEN .., CHECK ITEM (REMEDY)
CRANK ANGLE SENSOR’ |e Either 1° or 120° signal is not entered for the first few |e Harness and connector

seconds during engine cranking. (If harness and connector are
@ Either 1° or 120° signal is not input often enough normal, replace crank angle

while the engine speed is higher than the specified sensor.)
rpm.

AIR FLOW METER: @ The air fiow meter circuit is open or shorted. |@ Harness and connector

{An abnormally high or tow voltage is entered.) (@f harness and connector are

normal, replace air flow

meter.)

ENGINE TEMP SENSOR je The engine temperature sensor circuit is open or j@ Harness and connector

shorted. lo Engine temperature sensor
(An abnormally high or fow output voltage is en-

tered.)

IGN SIGNAL-PRIMARY* @ The ignition signa! in primary circuit is not entered |e Harness and connector

during engine cranking or running. le Power transistor unit

CONTROL UNIT je E.C.U. calculation function is malfunctioning. (Replace &.C.C.S. contro! unit.)

DETONATION SENSOR: je The detonation circuit is open or shorted. |@ Harness and connector

(An abnormally high or tow voltage is entered.) l» Detonation sensor

FUEL TEMP SENSOR e The fuel temperature sensor circuit is open or j@ Harness and connector
shorted. le Fuel temperature sensor
{An abnormally high or fow voitage is entered.)

THROTTLE SENSOR le The thrattle sensor circuit is open or shorted. j@ Harness and connector
{An abnormally high or ow voltage is entered.) |¢ Throttle sensor

A/T COMM LINE ie The A/T communication line is open or shorted. je Harness and connector

Check ilems causing a malfunction of crank angie sensor circuil first, # both “CRANK ANGLE SENSOR” and “IGN
SIGNAL—PRIMARYTM are displayed at the same time.
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Consult (Cont'd)
DATA MONITOR MODE
Remarks; @ The monitor item marked "**” Is applicable to vehicles for the U.S.A. only.

© Specification data are reference values.
‘* Specification data are outpulinput values which are detected or supplied by E.C.U. at the connector.

* Specification data may not be directly related to their components signals/values/operations,
i@. Adjust ignition timing with a timing fight 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 E.C.U, according to the input signals from crank angle sensor and other ignition
timing related sensors.

SPECIFICATION CHECK ITEMMONITOR CONDITION iITEM Nonturbo | Turbo | WHEN OUTSIDE SPEC

CAS APM

(Pos) Js Tachometer: Connect Almost the same speed asie Harness and connector~——___1¢ Run engine and compare tachometer indication
CAS-APM |” vith tne CONSULT ene the CONSULT value. |» Crank angle sensor

(REF)

je Engine: After warming a oa-rsv | ao-tav

AIR FLOW | UP, idle the engine J Harness and connectorle A/C switch “OFF” ‘MTR Shift lever “N" le Air tiow meterje Shitt lever 2,000 rpm 14-18v | 14-18Vje No-load

Je Harness and connectoron TEMP |, Engine: Atter warming up More than 70°C (168°F} fe Engine temperature
sensor

EXH GAS

SENaera 0-0.3V ++ 06-1.0VEXH GAS 
je Harness and connectorSEN-R J* Engine: After warming Maintaining engine speed le Exhaust gas sensor

MIR FC up at 2,000 rpm ls Intake air leaks
MNT 

LEAN @ RICH le lnjectors

Changes more than § times!MIR FC during 10 seconds.MNT-R

CAR SPEED |e Turn drive wheels and compare speedometer indi- |Almost the same speed asle Harness and connector
SEN cation with the CONSULT value the CONSULT value _ je Vehicle speed sensor

Je BatteryBATTERVOLT [@ Ignition switen: ON (Engine stopped) 11 - tay © E.C.U. power supply
circuit

Throttle valve fully closed 04-05V je Harness and connectorTHROTTLE |e (gaition switch: ON “ je Throttle sensor
SEN (Engine stopped) |e Throttle sensor adjust-IThrottie vaive fully opened| Approx. 4.0V ment

FUEL TEMP ~ le Harness and connectorSen }# Engine: After warming up 20 80°C (68 = 140F) Pee ceneer

START 
le Harness and connectoriti he ~ +giana __|® !9nition switch: ON + START OFF + ON S starter earch

Throttle valve: ON j@ Harness and connector
IDLE }¢ Ignition switch: ON _|Idle position le Throttle sensor
POSITION | {Engine stopped) Throttle valve: ; le Throttle sensor adjust-

Slightly open OF ment

EF & EC-5!



TROUBLE DIAGNOSES
Consult (Cont'd)

MONr SPECIFICATIONONTTOR CONDITION 4 CHECK ITEMITEM Non-turbo | Turbo | WHEN OUTSIDE SPEC.

AIR COND |e Engine: After warming |A/C switch “OFF" OFF le Harness and connector
sig up, idle the engine are switch "ON" ‘ON ls Air conditioner switch
NEUTRAL [Shift lever “P" or “N ‘ONle ignition ewitch: ON . __|» Harness and connector

sw Except above OFF le Neutral switch
Steering wheet in neutrat OFF

Pwist le Engine: Aner warming |(forward direction) ° pares ane conecter
le Power steering oil pres-SIGNAL up, idle the engine The steering wheel is on soca

turned

le Engine: Atte : -INu PULSE a iain 20-30 | 18-25 |y Harness and connector
up mse. msec. | injector

——— Je AIG switch “OFF © Airflow meter
oN" 20-30 | 18-22' pn |e Shift lever “N’NY PULSE-R |? Si ley 2,000 rpm msec. msec. |@ IMtake air system

die WTOC | 6 BTC | , j
je Harness and connectorIGN TIMING [ditto More than | More than |» Crank angle sensor2,000 rpm 28° BT.D.. | 26° B.7.0.C. a

idle 15-40% | 15-35% |e vs.AAG VALVE Iaitto . * Harness and connector

[2,000 rpen _ le AAS. valve

le Harness and connector
coe le Engine: After warming up Less than 4.5V ¢ Exhaust gas tempera-

ture sensor
e

e
 

ST Sinise,

EF & EC-59



ACTIVE TEST MODE

TEST ITEM CONDITION

TROUBLE DIAGNOSES

Consult (Cont’d)

JUDGMENT CHECK (TEM (REMEDY)

FUEL INJECTION | ble condition

fe Engine: Return to the original trou-

It rouble symptom disappears, see
Test je Change the amount of fuel injection |CHECK ITEM

with the CONSULT.

\* Harness and connector
j# Fuel injectors
le Exhaust gas sensor

AACGNV OPENING | engine,

fe Engine: After warming up, idle the

lEngine speed changes according to
Test Je Change the AAC vaive opening per- |ihe opening percent

cent with the CONSULT.

Harness and connector
AAC valve

ENGINE TEMP ble condition

J+ Engine: Return to the original rou- }
Ht trouble symptom disappears, see

TEST l* Change the engine coolant tempera-| CHECK ITEM.

ture with the CONSULT.

Harness and connector
Engine temperature sensor
Fuet injectors

ble condition
IGN TIMING TEST |@ Timing light: Set

le Engine: Return to the original trou:

je Retard the ignition ming with the

if trouble symptom disappears, see

CHECK {TEM.
Adjust initiat ignition timing

CONSULT.

engine.

POWER BALANCE | A/C switch “OFF”

Test le Shitt lever “N

le Engine: After warming up, idle the

le Cut off each Injector signal one at a
time with the CONSULT.

Engine runs rough or dies.

Je Harness and connector

J» Compression
# Injectors

le Power transistor

le Spark plugs
Je Ignition coils

RADIATOR FAN [@ ianition switch: ON

TEST
le Turn the radiator fan "ON” and

“OFF” with the CONSULT.
Radiator fan moves and stops.

le Harness and connector
Je Radiator tan motor

engine,

le AIC switch “OFF”FICD SOLIV TEST |? oie lover “N°

with the CONSULT.

Je Engine: After warming up, idle the

le Turn the FICD solencid vatve “ON”

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

le Harness and connector
le FICO solenoid vaive

J@ ignition switch: ON (Engine stopped)
FUEL PUMP RLY |e Turn the tue! pump relay "ON" and
Test “OFF” with the CONSLILT and listen {sound.

to operating sound,

Fuet pump relay makes the operating ls Harness and connector

le Fuet pump retay

EGR CONT SOL'V
TEST

PRVR CONT SOUV |e ignition switch: ON
Test le Turn solenoid valve “ON" and
AlV CONT SOLV
Test to operating sound,

VALVE TIM SOL
Test

l

{Each solenoid vaive makes an operat
“OFF” with the CONSULT and listen jing sound.

Je Harness and connector

le Solenoid vaive

SELF-LEARN CONT}.

TROUBLE DIAGNOSES

Diagnostic Procedure
CAUTIOI

or break).

Circuit tester

EF & EC-60-A

TROUBLE DIAGNOSES

In this test, the coefficient of selt-leaning control mixture ratla returns to the original coefficient by touching
TEST “CLEAR” on the screen,

1. Before connecting or disconnecting the E.C.U. harness
connector to or from: any E.C.U., be sure to turn the Igni-
tion switch to the “OFF” position and disconnect the neg-
alive battery terminal in order not to damage E.C.U.
battery voitage Is appiled to E.C.U. even If ignition switch
ia turned olf. Failure to do so may damage the E.C.U.

2. When connecting E.C.U. harness connector, tighten secur-
ing bolt untif red projection Is in line with connector face,

3. When connecting or disconnecting pin connectors Into or
from E.C.U., take care not to damage pin terminals (bend

4. Make gure that there are not any bends or breaks on E.C.U.
pin terminal, when connecting pin connectors.

5, Before replacing E.C.U., perform E.C.U. Input/output signal
Inspection and make sure whether E.C.U. functions prop-
erly or not. (See page EF & EC-174.}

6. Alter performing this “Diagnostic Procedure”, perform
E.C.C.S. self-diagnosis and driving test.

Diagnostic Procedure (Cont'd)
7.When measuring E.C.U, controlled components supply volt-
age with a circuit tester, separate one tester probe from the
other.
If the two tester probes accidentally make contact with each
other during measurement, the circuit will be shorted, resulting
in damage to the control unit power transistor.

EF & EC-60-B



TROUBLE DIAGNOSES

Basic Inspection

BEFORE STARTING

1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for
scheduled maintenance.

2. Open engins hood and check the
following:

SEF 421
@ Harness connectors for proper con-

Diagnostic connector

for CONSULT

nections

® Vacuum hoses for splits, kinks, and

proper connections
‘@ Wiring for proper connactions,

pinches, and cuts

:

CONNECT CONSULT TO THE VEHICLE

Connect “CONSULT” to the diagnostic

connector and select “ENGINE” from

the menu, (Reter to page EF & EC-54,)

a +
DOES ENGINE START? No _] Go tof

Yes

a t
CHECK IGNITION TIMING.

light. (Reter to page EF & EC-35.)

Un Warm up engine sufficiently and check
ignition timing at idle using timing

ser teal Ignition timing:
152" B.T.D.C.

Ss Adjust ignition timing by

turning crank angie sen-

sor.

OK

{Go to @ ah next page}

EF & EC-61



TROUBLE DIAGNOSES

Basie Inspection (Cont'd)

{
CHECK IDLE ADJ. SCREW INITIAL SET
RPM.

1. Select “A.A.C. VALVE ADJ” in
“WORK SUPPORT” mode.

2, When touching “START”,
does engine rpm fall to:

Arte MT

Non- 720:50 | 60:50
turbo pm rpm
Turbo 700250 rpm

No.

When disconnecting A.A.C.

valve harness connector, does

engine rpm fail to;

Adjust engine rpm by

turning idle adjusting

screw

AIT* mit

~ Non- 720250 | 650250
turbo tom | apm

700:50 rom

serie! position

—_ yes
TES ie
least: ADS CHECK THROTTLE SENSOR IDLE N.G. J. Adjust output voltage
i POSITION. by rotating throttle sen-
THROTTLE i 1. Perform “THROTTLE SEN. 1 sor boay.® ADJ.” in "WORK SUPPORT” 2, Disconnect throttle

mode. sensor harness con
2. Check that output voltage of nector for a few sec-

throttle sensor is 0.4 to 0.8V. onds and then recon-
(Throttle valve fully closes.) rect it.

serian and “IDLE POSITION” stays 3, Confirm that “IDLE

“ON”. | POSITION” stays
oR————J | on" ;ndMeasure output voltage of throt-Br. sensor using voltmeter, and

check that it is 0.4 to 0.5V.

(Throttle valve fully closed.)

OK

(Go to @ on next page.)

SEF 48H
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TROUBLE DIAGNOSES
Basic Inspection (Cont'd)

SEF tear

i
CHECK SWITCH INPUT SIGNAL.

Select the following switches in
DATA MONITOR” mode,

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

4} Neutral (Parking} switch,
and check the switches' ON-

OFF operation.

OR
Remove E.C.U. trom front floor

panel and check the above

switches’ ON-OFF operation us-

Ing voltmeter at each £.C.U. ter

@)

SEF ISH

Repair or repiace the
malfunctioning switch or

its circuit,

minal.

Switch | Condition | Voltage tv)

strt PIGN_ GN | o— Benery
signal | ON “START | voltage

late _

SEF 80% | Position

alc AIC AIC | Battery voltage
signat | OFF ON 95-07g (Engine running}} ~ 9-5 -%

Shift fever is
Neurrat_ | °N” oF “F"

(Parking! | position + 0-80-99
switch | Except “NY and

np

ia

READ SELF-DIAGNOSTIC RESULTS,

. Periorm “SELF-DIAG

RESULTS" mode.

Read out self-diagnostic re-
sufts,

Is a failure detected?

Yes_ |! Go to the relevant inspe

tion procedure.

OR
Set '“Seit-diagnostic results

mode” in Mode Ni, (Refer to

page EF & EC-49.)

Count the number of chack

engine light flashes and read

out the codes.

Are the codes being output?

SEFO25K)

|"

INSPECTION END

EF & EC-63



TROUBLE DIAGNOSES

Diagnostic Procedure 1 — High Idling after
Warm-up

bi]
CHECK AIR REGULATOR. Yes_,) Check air regulator and
When pinching the air regulator hose, circuit.

}] does the engine speed drop?

No

SEFIK} | CHECK INTAKE AIR LEAK. Yes _,j Discover air leak location
@® Select “SELF-LEARNING and repair.

CONT" in “ACTIVE TEST”

mode,

2. Clear the self-learning control

coefficient by touching

“CLEAR”
3, Does the engine speed drop?

oR

1. Disconnect exhaust gas sen-® sor harness connectors.
2. Alter racing engine at 1,500

rpm under no-load for about

30 seconds, does the engine

speed drop?

‘SEFSTAI

|
— H Noi
&) 3 iT:Exheust gas = 2a 4 Qo ¥

sensor * “ CHECK THROTTLE LINKAGE. NG. »| Repair throttle linkage or
(5 |) 1. Check that throttle linkage moves sticking of throttle valv

oo 2 5 smoothly.
ae or 6 | | 2. Confirm that throttle vaive both fully

opens and tully closes.

OK.

¥

INSPECTION END

i \ a va SEF376I
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TiROUBLE DIAGNOSES

SEF 98H

Remove the spark plugs and check for

fouling, ete.

a ‘ISURANECT Diagnostic Procedure 2 — Hunting

€) 3ww CHECK EXHAUST GAS SENSOR. Yes J check exhaust gas sen
When disconnecting exhaust gas sen- sor{s). (See page EF &

YIN sor harness connector, is the hunting EC-128.)

fixed? ~

|"
&> 7
orn ~ PERFORM POWER BALANCE TEST. | NO_,/ Go toH.

SEra07G) 1. Perform “POWER BALANCE”(®) in “ACTIVE TEST" mode.
2. 4s there any cylinder which

does not produce a momen-

tary engine speed drop?
fete OR

When disconnecting each igni-(Qo coil harness connector one
at a time, is there any cylinder

which does not produce a mo-

mentary engine speed drop?

Yes

¥

CHECK SPARK PLUGS. N.G. || Repair or replace spark
plug(s).

ok.

’
(Go to @ on next page}

EF & EC-65



TROUBLE DIAGNOSES

Diagnostic Procedure 2 — Hunting (Cont'd)

a {
CHECK FOR INTAKE AIR LEAK, Yes_,| Discover air teak location
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the en-
gine speed rise or the engine become

more stable?
i

No

|| CHECK E.G.R. CONTROL VALVE. N.G._| Repair or replace.
Check £.G.R. controt valve for sticking. ”

INSPECTION END

SECSA7A|

EF & EC-66



TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle

CHECK E.G.R. CONTROL VALVE.

Check E.G.R. control valve for sticking.

OK.

N. Repair or replace.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE”

in “ACTIVE TEST” mode.

2. (s there any cylinder which

does not produce a momen-

tary engine speed drop?

OR

When disconnecting each injec-

jor harness connector one at a

time, is there any eylinder which

does not produce a momentary

engine speed drop?

SEFISTI

Yes

No! Go tof.

CHECK INJECTOR.

1, Remove erank angle sensor from

Harness

Injector J,

engine. (Harness connector should

remain connected.)

2, Turn ignition switeh ON, (Do not start

engine)

3. When rotating crank angie sensor

shaft, does each injector make an

operating sound?

No.) Check injector(s) and ci
cuits)

Yes

g
CHECK IGNITION SPARK.

1, Disconnect ignition coil assembly

SEF 159)

from coltector.

2, Connect a known good spark piug to

the ignition coit assembly.

3, Place end of spark plug against a

‘suitable ground and crank engine.

4, Check tor spark.

Check ignition coil, power

transistor unit and their

circuits. (See page EF &

0-118.)

o.K.

(Go to @ on next page.)

Ignition coil

EF & EC-67



TROUBLE DIAGNOSES

Diagnostic Procedure 3 — Unstable Idle (Cont'd)

{
CHECK SPARK PLUGS, N.G. || Repair or repiace spark
Remove the spark plugs and check for plugis).
fouling, ate. Respisulng: |

a I ~ ~-
CHECK FUEL PRESSURE. ING. F Check tue! pump and cir-

Perform "FUEL PRESSURE cuit
serie RELEASE” in “WORK

SUPPORT” mode in order to
release fuel pressure to zero.

2, install fuel pressure gauge

and cheek fuel pressure.

At idle approx. 255 kPa (2.85
bar, 2.6 kg/cm’, 37 psi)

OR
1. Release fuel pressure to zero.® {Refer to page EF & EC-185.)
2. Install fuel pressure gauge

and check fuel pressure.

OK

(Go to en next page.}

SEF 204

EF & EC-68



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

j
CHECK EXHAUST GAS SENSOR. Replace exhaust gas sen- |

1. See “M/A F/G MNT {right and 8078),
left sides)" in “Data monitor”
mode.

2. Maintaining engine at 2,000

rpm under no-load (engine is

warmed up sufficiently.),

check that the monitor fluctu-

ales between “LEAN” and |
“RICH” more than 5 times

during 10 seconds.

RICH LEAN—RICH—

time 2 mos

LEAN RICH.

po OR

4. Set “Exhaust gas sensor® monitor” in the self-lagnostic
Mode Ii, (See page EF & EC-

43)
2. Maintaining engine at 2,000

fpm under no-load, check to

make sure that check engine

light goes ON and OFF more

than § times during 10 sec-

SEF 16a

onds.

Cra ~
a ‘

‘CHECK FOR INTAKE AIR LEAK. Yes. J Discover air leak location
When pinching blow-by hose (lowering and repair.

| the blow-by air supply}, does the en-

| gine speed rise or the engine become
more stable?

No

{Goto © on next page.)



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

©

CHECK IDLE ADJ. SCREW CLOGGING. |No__ | Check for IAS clogging or
1. Perform “AAC VALVE ADJ" throttle valve clogging.

in "WORK SUPPORT" mode. ~

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

Ar MIT

SEF tai 720250 | 650250
om pm

700250 mpm

position

oR

f 1. Disconnect A.A.C. valve har-

ness connector.

2. Can you set engine rpm as
lollows by turning idle adjust-

ing screw?

ar [MT

serrenl | Non. 720:60 | 65050
urbe tom ‘pm

110} Turbo, 700250 rpm
+2 ia "N" position

Ves

CnCOMPRESSION CHECK COMPRESSION PRESSURE. Check pistons,
PRESSURE # Check compression pressure. rings, valves, vaive seats

Standard: kPa (bar, kg/em?, psi)/300 and cylinder head gas-
tpm kets.

—I1,285 (12.85, 13.1, 186)

Minimum: kPa (bar, kg/cm’, psi}/300
rpm

981 (8.81, 10.0, 142)
Difference belween each cylinder:
kPa (bar, kg/cm’, psij/300 rpm

98 (0.98, 1.0, 14)

Ox.

i

CHECK £.C.U. HARNESS CONNECTOR. {N.G. |) Repair or replace.
Check the £.C.U. pin terminals for dam-
age or poor connection of E.C.U, har-

ness connector.

SEF3090|

OK!

| TRY A KNOWN GOOD &,

OK)

a
INSPECTION END

EF & EC-70



TROUBLE DIAGNOSES

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

hy \\

a -A 6) CHECK BATTERY AND STARTER.
Check battery and starter condition,

(Refer to EL section.)

NG. l Repair or replace.
——e—see

CHECK FUEL PRESSURE.
seFa8at| | 1, Pinch fuel feed hose with fingers.

2. When cranking the engine, is there

| any pressure on the fuel teed hose?

NopNo_ | Check fuef pump and cir-
cuit. (See page EF & EC-
150.)

engine, (Harness connector shouldasyey remain connected.)
i V7 2. Turn ignition switch ON, (Do not start

engine.)

3. When rotating crank angle sensor
shaft, does each injector make an

4 operating sound?

= Yes °

Yes

+. .

CHECK AIA REGULATOR AND AAC. [YeS_,/ Check A.A.C. valve, air
VALVE, regulator and circuits
When pressing accelerator pedal fully. (See pages EF & EC-186,

3 can you start the engine. 154.3

NO QDI SF ~ No
b CHECK INJECTOR. No! Check injector(s) and cir-

~ 1, Remove crank angle sensor from | cuit(s).

SEMSt | CHECK IGNITION SPARK.

Ignition coil

1. Disconnect ignition coil assembly

from collector.

the ignition coil assembly.

9. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

(Go to @ on next page}
SEF I60H

SEFIS6I

EF & EC-71

2. Connect a known good spark plug to,

Check ignition coil, power

transistor unit and their

circuits. (See page EF &

EC-118}



TROUBLE DIAGNOSES
ii rt tit

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

Qa sm ¥
CHECK SPARK PLUGS. N.G._| Repatr or repiace spark
Remove the spark plugs and check for plug(s).
fouling, ete.

lok

| CHECK £.C.U. HARNESS CONNECTOR. |N.G.! Repair or replace.
Check the E.C.U. pin terminals tor dam. [tL

SEF'86] | age or poor connection of E.C.U. har-
ness connector.

OK

a +
CHECK £.C.U. POWER SUPPLY AND =—_LN.G. | Repair or replace.
GROUND CIRCUT.

Refer to page EF & EC-104.

}O.K.

|: on +
TRY A KNOWN GOOD E.C.U.

yy.

INSPECTION END

EF & EC-72



TROUBLE DIAGNOSES

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

a
| CHECK FUEL PRESSURE. No Check fuel pump and cir-

1. Pinch fuel feed hose with fingers. ; cuit. (See page EF & EC- i
2, When cranking the engine, is there 480.)

any pressure on the fuel feed hose?

Yes

CHECK FUEL VAPOR. ~ L¥es_ I Check fuel properties
Select “PRYR CONT SOL
VALVE" in “ACTIVE TEST”
mode.

. Atter touching “ON”, can you

start the engine?

OR
Disconnect fuel pressure reg-

viator vacuum hose and plug
hose.

Can you start engine?

No

CHECK INJECTOR. No f Check injector(s) and cir- |
1, Remove crank angle sensor from cuit(s.

engine. (Harness connector should So
remain connected.)

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

3. When rotating crank angle sensor

shaft, does each injector make an

operating sound?

| CHECK IGNITION SPARK,
1. Disconnect ignition coil assembly

from collector.

2, Connect a known good spark plug to

the ignition coil assembly,

3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark,

OK

Yes

N Fuel pressureNgsues
a

transistor unit and cir-

cuits. (See page EF &

EC-118)

Check ignition coil, power]

SEF 159)
{Go to @ on next page}

tgnition coit

EF & EC-73



TROUBLE DIAGNOSES
r
r
 

TIS

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

i
Hot (Cont’d)

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminais for dam-
age or poor connection of €.C.U. har-

ness connector.

}O.K.

B +

Ne.
aia Repair or replace.

CHECK E.C.U, POWER SUPPLY AND
GROUND CIRCUIT.

Refer to page EF & EC-104,

OK.

a rT

TRY A KNOWN GOOD E.C.U,

a,

INSPECTION END

EF & EC-74

NG. Repair or replace.



TROUBLE DIAGNOSES

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

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

~ToxK
+

Repair or repiace.

1. Pinch fuel feed hose with fingers.

2, When cranking the engine, is there

any pressure on the fuel feed hose?

Yes

+

| CHECK FUEL PRESSURE. > Check fuel pump and clr-

cuit. (See page EF & EC-

150.)

CHECK INJECTOR FOR LEAKAGE.

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

a +
No

Check injector(s} for leak-

age.

1. Remove crank angle sensor from

engine. (Harness connector should

remain connected.)
2. Turn ignition switch ON. (De not start

engine.)

3. When rotating crank angle sensor

shaft, does each injector make an

operating sound?

CHECK INJECTOR.
oy Check injectors and cir-

cuits.

Yes

I

CHECK IGNITION SPARK.
1. Disconnect ignition coi! assembly

SEF 159i

from collector. i

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,

[*

(Go ta @ on next page.)

Ignition coit

EF & EC-75

—+
Gheck ignition coil, power

transistor unit and cir-

cuits. (See page EF &

EC-118.)



gnostic Procedure 6

TROUBLE DIAGNOSES
Hard to Start or impossible to Start under Normal

SEF S6r

a i
Conditions (Cont'd)

CHECK SPARK PLUGS.

Remove the spark plugs and check for
fouling, ete

OK

Repair or replace spark
plug(s}.

CHECK E.G.R. CONTROL VALVE.
Check E.G.R. controt valve for sticking.

a pe.

NG. | Repair or replace.

Gheck the E.C.U. pin terminais tor dam-
age or poor connection of E.C.U. har-

ness connector,

HO. K.

5 +

CHECK E.C.U. HARNESS CONNECTOR, |N.G. | Repair or replace

GROUND CIRCUIT.

Refer to page EF & EC-104.
SeveKTA

aK.

13] : Trouble is fixed
TRY A KNOWN GOOD E.C.U. [+] Replace 6.6.0.

Trouble is not fixed

a ‘ .
CHECK TIMING BELTFOR PROPER |N.G. ,/ Repiace timing belt.
INSTALLATION. a

ed

ox

¥.

CHECK E.C.U. POWER SUPPLY AND _[N.G. »| Repair or replace

INSPECTION END

EF & EC-76



TROUBLE DIAGNOSES

Engine is Hot
a

Diagnostic Procedure 7 — Hesitation when the

CHECK FUEL VAPOR.
Select "PRVR CONT SOL
VALVE” in “ACTIVE TEST”

mode.

2. After touching "ON", perform
cruise test

3. Boes the hesitation disap-

pear?

——— or

- Disconnect fuet pressure reg-

ulator vacuum hose and piug

hose.

2, Perform cruise test

3. Does the hesitation disap-

pear?

No

+

Yes _,} Check fuel properties.

CHECK CANISTER PURGE.
1. Disconnect canister purge tine hose

and plug hose.

2, Perform cruise test.

3. Does the hesitation disappear?

No

a

i INSPECTION END

EF & EC-77

Yes_| Check purge and vacuum



TROUBLE DIAGNOSES

SEF 18]

1] If there are deposits on intake valves,

Diagnostic Procedure 8 — Hesitation when the
Engine is Cold

a
CHECK SPARK PLUGS. ING. [Repair ‘or replace spark
Remove spark plugs and check for piugis).
fouling, ete.

Ox.
EI x 4

CHECK FOR INTAKE AIR LEAK. Yes Discover air leak location

CHECK FOR INTAKE VALVE DEPOS. |
its.

remove them,

+

INSPECTION END

EF & EC-78

When pinching blow-by hose (lowering and repair
the blow-by air supply), does the en- foorrme
gine speed rise or the engine become

more stable?

No

t Trouble is fixed.

[TRY A KNOWN GOOD AIR FLOW [>| Replace air flow meter.
METER,

Trouble is not fixed

a a



TROUBLE DIAGNOSES

Normal Conditions
) Diagnostic Procedure 9 —- Hesitation under

CHECK SPARK PLUGS.

Remove spark plugs and check for

fouling, etc,
Sanepd

NG. Repair or replace spark

piugis).

SEFISS'} | CHECK EXHAUST GAS SENSOR.
4 1. See “M/R F/G MNT (right and® left sides)" in “DATA

MONITOR” mode

Hl 2. Maintaining engine at 2,000
rpm under no-load {with en-

gine warmed up sufficiently.),

check to make sure that the
i monitor fluctuates between

“LEAN" and “RICH" more

than § times during 10 sec-

onds.
SEF ta

RICH» LEAN--RICH—>

Ttime 2 times

LEAN- RICH.

OR

Set “Exhaust gas sensor

monitor” in the sel-diagnostic

Mode Il (See page EF & EC-

49.)

Maintaining engine at 2,000
rpm under no-load, check that

check engine light goes GN

and OFF more than § times

during 10 seconds.

Ve

No

¥

Replace exhaust gas sen-

saris)

CHECK CANISTER PURGE.
1. Disconnect canister purge line hose

and plug hose.

2, Perform cruise test.

3. Boes the hesitation disappear?

Yes.

No

¥SEFS85) {Go to @ on next page.)

EF & EC-79

Check purge and vacuum

lines.



TROUBLE DIAGNOSES
Diagnostic Procedure 9 — Hesitation under Normal Conditions (Cont'd)

of
CHECK FOR INTAKE AIR LEAK, Yes} Discover air leak location
When pinching blow-by hose (lowering and repair.
the blow-by air supply}, does the en-

gine speed rise or the engine become

more stable?

i

INSPECTION END

SEFOR7K]

EF & EC-80



TROUBLE DIAGNOSES

FUEL

|

5
seraget

SEEN57]

Diagnostic Procedure 10 — Engine Stalls when
Turning

a
‘CHECK FUEL LEVEL.
Check to see thal there is enough fuel

in tank

NG Fili tuel tank with fuel.

OK.

PERFORM POWER BALANCE TEST.

1, Periorm "POWER BALANCE”& in “ACTIVE TEST” mode.
2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

No Go tof}

oR

When disconnecting each injec-

itor harness connector one at @

time, is there any cylinder which

does not produce a momentary

engine speed drop?

Yes.

Harness

Injector

— /

‘CHECK INJECTOR.

11, Remove crank angle sensor from
| engine. (Harness connector should

remain connected.)

|. Turn ignition switch ON. (Do not start

engine.)
3. When rotating crank angle sensor

shatt, doss each injector make an

operating sound?

i

No. ‘Check injector(s) and cir-

cuits}

Yes

a

SEF 1504

CHECK IGNITION SPARK,

1. Disconnect ignition coil assembly

from coltector,

2, Connect a known good spark plug to

the ignition coil assembly.

3, Place end of spark plug against a

suitable ground and crank engine.

4, Check for spark.

NG.
+

Check ignition coil, pawer

transistor unit and cir-

cuits. (See page EF &

EC-118)

O.K.

{Go to @ on next page.)

EF & EC-81



TROUBLE DIAGNOSES
Diagnostic Procedure 10 — Engine Stalls when Turning (Cont'd)

i
CHECK FUEL PRESSURE. Check fuel pressure

1. Perform “FUEL PRESSURE | reguiator diaphragi
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, 255 kPa (2.58

bar, 2.6 kg/cm’, 37 psi)
The moment throttle valve is
tully open:

approx. 304 kPa (3.04 bar, 3.1

kgicm?, 44 psi)
oR

i 1. Release fuel pressure to zero.®& (Reter to page EF & EC-185,}
2. Install fuel pressure gauge

and check fuel pressure.

OK.
‘SEF2044

CHECK E.C.U. HARNESS CONNECTOR. |N.G. ,| Repair or replace,
Check the E.C.U. pin terminais for darn»

| age or poor connection of E.C.U, har-

ness connector.

lox

+

[CHECK E.C.U. POWER SUPPLY AND _IN.G. | Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-104

OK
13]
TRY A KNOWN GOOD E.C.U.

+

INSPECTION END

EF & EC-82



TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when
the Engine is Hot

| CHECK FUEL VAPOR. Yes {Check fuel properties
@) Select “PRVR CONT SOL ——

VALVE” in “ACTIVE TEST”

mode

2. After touching “ON”, perform

eruise test,

3. Does the engine stall disap-
SEF

pear?
on ———__—|

Disconnect fuel pressure reg-

ulator vacuum hose and plug

hose.

2. Perform cruise test.

3. Does the engine stall disap-
pear? i

PERFORM POWER BALANCE TEST. No__,} Go tof.
1. Perform “POWER BALANCE

in “ACTIVE TEST” mode,

Js there any cylinder which

does not produce a momen-

tary engine speed drop?

on

When disconnecting each injec-(@- harness connector one ata
time, is there any cylinder which

does not produce a momentary

engine speed drop?

Je} pressure
lator

sertsn Yes

mo

f - Ne ini A
CHECK INJECTOR. lo] Check injectoris) and cir-

4. Remove crank angle sensor trom cutis)

Harness engine. (Hames connector should
connector remain connected.)

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

3, When rotating crank angle sensor2) shatt, does each injector make an
operating sound?

SEF 15a Yes

{Go to @ on next page.)

SEF 16a

EF & EC-83



TROUBLE DIAGNOSES

Diagnostic Procedure 11 — Engine Stalls when the Engine is Hot (Cont'd)
4] ®

8 i
CHECK IGNITION SPARK. “186. | Check ignition coil, power
1. Disconnect ignition colt assembly transistor unit and their

from cotlector. circuits. (See page EF &

2, Connect a known good spark plug to EC-118)

Ignition coit the ignition coil assembly.
i, || 3. Place end of spark plug against a

= |] suitable ground and crank engine.
\Y {| 4, Check for spark
e155

a os
5B
CHECK FUEL PRESSURE. N.C. | Check fuet pressure reg-

. Perform “FUEL PRESSURE ulator diaphragm,

RELEASE” in "WORK

SUPPORT" made in order to
release fuel pressure to zero.

2, Install fuel pressure gauge

ang check fuel pressure.

Al idle approx. 255 kPa (2.55

bar, 2.6 kgfem?, 37 psi}
‘The moment throttle valve Is
fully open:

i approx. 304 kPa (3.04 bar, 3.1

1 kgicm’, 44 psi)
oR

Release fuel pressure to zero.

(Refer to page EF & EC-185.)

Install fuel pressure gauge

and cheek fuel pressure.

lo.K.

iS] +
SEF204 | CHECK E.C.U. HARNESS CONNECTOR. [N.G.,| Repair or seplac:

Check the E.C.U. pin terminals for dam-

age or poor connection of E.C.U, har-

ness connector.

OK.

2

CHECK E.C.U, POWER SUPPLY AND |'.G._,| Repair or replace.
GROUND CIRCUIT.
Refer to page GF & EC-104.

lok.
ag + Troubie is fixed.

‘TRY A KNOWN GOOD E.C.U. | Replace E.0.U,

Trouble is not fixed.

¥

CHECK TIMING BELT FOR PROPER G.,} Replace timing belt
INSTALLATION,

_——_____}
O.K.

¥

INSPECTION END

EF & EC-84



TROUBLE DIAGNOSES

the Engine is Cold
Li]

Diagnostic Procedure 12 — Engine Stalls when

CHECK AIR REGULATOR AND A.A.C,

VALVE,

When the engine is cold, can you start

the engine when pressing accelerator

pedal fully?

OK

sersee

Check AA.C. valve, air
regulator and circuits.

(See pages EF & EC-156,

184)

PERFORM POWER BALANCE TEST.

SEF Ist

1, Perform “POWER BALANCE”

in “ACTIVE TEST” mode.

2.Is there any cylinder which

does not produce a momen-

tary engine speed drop?

oR
px When disconnecting each injec-

G ‘tor harness connector one at a
> time, is there any cylinder which

does not produce @ momentary

engine speed drop?

OK.

NG Go tof.

‘CHECK INJECTOR.
1. Remove crank angle sensor from

engine. (Harness connector should

remain connected.)

2. Turn ignition switch ON. (Do not start

engine.)

3. When rotating crank angie sensor
shaft, does each injector make an

operating sound?

se 169)

a ps

NG. Cheek injector(s} and cir-

cuit(s).

CHECK IGNITION SPARK,

1. Disconnect ignition coil assembly

trom coliector.

2. Connect a known good spark plug to

the ignition coil assembly

3, Place end of spark plug against 2

| suitable ground and crank engine.

i 4. Check for spark.

OK.

{Go to @ on next page}

EF & EC-85

NG. Cheek ignition coil, power

transistor unit and cir

cuits. (See page EF &

EC-118,}



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

ay

|

|| CHECK SPARK PLUGS. N.G. | Repair or replace spark )
| Remove the spark plugs and check for plug(s)

fouling, etc.

i K
8

CHECK FUEL PRESSURE. ‘Check fuel pressure reg-

SEF S56)

1. Perform “FUEL PRESSURE ulator diaphragm,

RELEASE” in “WORK

SUPPORT” mode in order to

release fuel pressure to zero,

2, install tuel pressure gauge

and check fuel pressure. H
At idte approx. 255 kPa (2.55

bar, 2.6 kg/cm’, 37 psi)
The moment throttle valve is

! fully open:

i @pprox. 304 kPa (3.04 bar, 3.1
kgicm’, 44 psf)

oR

1. Release fuel pressure to zero& (Refer to page EF & EC-185.)
2. Install fuel pressure gauge

and check fuel pressure.

lO.

CHECK E.C.U. HARNESS CONNECTOR. [N-S._J Repair or replace.
Chack the .C.U. pin terminals for dam- nl

age or poor connection of €.C.U. har-

| Mess connector.
u

O.K

3] ___*
CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-104, i

Repair or replace.

OK.

+

TRY A KNOWN GOOD E.C.U,

Ra

INSPECTION END

EF & EC-36



TROUBLE DIAGNOSES

SEP 182i

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

CHECK A.A.C. VALVE.
S\ 1. Select “A.A.C. VALVE(f) OPENING” in “ACTIVE TEST"

mode.

2, When touching “Qu” and

“Qd", does the engine speed
change according to the per-

cent of A.A, valve opening?

SEF 1461

OR

When disconnecting A.A.C.
valve harness connector, does

the engine speed drop?

Yes

Check A.A. valve and
circuit. (See page EF &

E0-156,)

PERFORM POWER BALANCE TEST.

4. Perform “POWER BALANCE”
in “ACTIVE TEST" mode.

2. Is there any cylinder which

does not produce a momen-

tary engine speed drop?

—————- or

When disconnecting each injec-(= harness connector one at a
time, is there any cylinder which

does not produce a momentary

engine speed drop?

SEFISN | 1. Remove crank angle sensor from

~ Yes

CHECK INJECTOR.

Harness
cermestor || 3, When rotating crank angle sensor

Injector Ad

SEF 18a

‘engine. (Harness connector should

remain connected.)

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

shaft, does each injector make an

operating sound?
—__|

Yes.

(Go to @ on next page.)

SEF 59)

EF & EC-87

No_,! Check injector{s) and
their circult(s}



TROUBLE DIAGNOSES

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

SEF ISSH

ot
Momentarily (Cont'd)

CHECK IGNITION SPARK.
1. Disconnect ignition coil assembly

from collector.

Connect a known good spark plug to

the ignition coil assembly.

Place end of spark plug against a

suitable ground and crank engine.

Check for spark

loxK.

NG ‘Check ignition coi, power

transistor unit and their

circuits, (See page EF &

| C-178,)

CHECK FUEL PRESSURE.

Perform “FUEL PRESSURE
RELEASE" in "WORK

SUPPORT" mode in order to
release fuel pressure to zero.

Install fuel pressure gauge

and check fuel pressure.

At idle approx. 255 kPa (2.55

bar, 2.6 kg/cm’, 37 pst}
The moment throttle valve is

fully open:

approx. 304 kPa (3.04 bar, 3.1

kg/cm’, 44 psi)
oR

1. Release fuel pressure to zero.

(Reter to page EF & EC-185,)

2, install fuel pressure gauge

and check fuel pressure.

N.G._,! Check tuel pressure
\ regulator diaphragm.

CHECK £.C.U. HARNESS CONNECTOR.

Check the E.C.U. pin terminals for dam-

age of poor connection of £.C.U. har-

ness connector.

a

NG.
ph

Repair or replace.

CHECK E.C.U, POWER SUPPLY AND
GROUND CIRCUIT.

Refer to page EF & EC-104.

‘OK,

a +
TRY A KNOWN GOOD E.C.U.

¥

INSPECTION END

EF & EC-88

NG. Repair or replace.



TROUBLE DIAGNOSES

Diagnostic Procedure 14 — Engine Stalls after
Decelerating

a
CHECK A.A.C, VALVE,

1. Select "A.A.C, VALVE
OPENING” in “ACTIVE TEST”
mode.

2, When touching “Qu” and

“Qd", does the engine speed
change according to the per

cent of A.A.C. valve opening?

oR

When disconnecting A.A.C.(Bm harness connector, does
the engine speed drop?

Check A.A.C. valve and
circuit. (See page EF 8 §

0-156.) a

—— Yes

= CHECK IDLE ADJ. SCREW CLOGGING. |No_/ Check for IAS clogging or
1. Perform “A.A.C. VALVE ADU" throttle chamber

in “WORK SUPPORT" mode clogging

Can you set engine rpm as |
Leen a SEF follows by turning idie adjust- |

: ing screw?

AIT* MIT
Non- 726+50 650:50
turbo tpra rpm

‘Turbo, "700260 rpm
Position
‘OR

1. Disconnect A.A.C. valve har-

ness connector

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

AIT? el
Non- 720:50 | 650-50
turbo rem tm
Turbo 700450 rem,

Yes

(Go to @ on next page.)

SEF 64

EF & EC-89



TROUBLE DIAGNOSES

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

la f
PERFORM POWER BALANCE TEST.

4. Periorm “POWER BALANCE’

in “ACTIVE TEST” mode.

2. Is there any cylinder which

does not produce a momen

tary engine speed drop?

No.

1 OR

SEF t57I
When disconnecting each injec:

tor harness connector one ata

Injector

Harness

—/

time, is there any cylinder which

does not produce a momentary

engine speed drop?

[=

CHECK INJECTOR.

1. Remove crank angle sensor from

engine. (Harness connector should

remain connected.)
2. Tura ignition switch ON. (Do not start

engine.)

3. When rotating crank angle sensor

shaft, does each injector make an

operating sound?

No Check injector{s) and cir-
cuits)

Yes

CHECK IGNITION SPARK.

1. Disconnect Ignition coil assembly

from collector.

2. Connect a known good spark plug to

the ignition coi! assembly.
serissi|| 3. Piace end of spark plug against a

Ignition coil

suitable ground and crank engine.

4. Check for spark.

Check ignition coil, pawer

transistor unit and cir-

cuits. (See page EF &
0-118}

0.K

{Go to @ on next page.)

EF & EC-80



TROUBLE DIAGNOSES

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

g &a i
CHECK FUEL PRESSURE. NG. Check fus! pressure rag-

1. Perform “FUEL PRESSURE ulater diaphragm. |@® RELEASE” in "WORK as
SUPPORT” mode in order to

release fuel pressure to zero.

2. Instalf fuel pressure gauge

and check fuel pressure.

At idle approx. 258 kPa (2.55

bar, 2.6 kg/cm’, 37 psi)
The moment throttle valve is

fully open: :

approx. 304 kPa (3.04 bar, 3.1 |

kg/cm?, 44 psi)
= OR

Release fuel pressure to zero. |
(Reter to page EF & EC-185.)

. install fuel pressure gauge

and check fuel pressure

Ox.

CHECK EXHAUST GAS SENSOR. WN G_,! Replace exhaust gas set
oO See “M/A F/C MNT (right and | sors)

|{eft sides)" in “DATA

MONITOR" mode.

2. Maintaining engine at 2,000

tpm under no-load (with en-

gine warmed up sufficiently.),

check to make sure that the

monitor fluctuates between

“LEAN and “RICH” more

than 5 times during 10 sec-
SEFI60i!

onds.

RICH LEAN RICH >

1time 2 times

LEAN-RICH..
OR

Set “Exhaust gas sensor

monitor’ in the seff-diagnostic

Mode Il. (See page EF & EC-
49.)

. Maintaining engine at 2,000

«pm under no-load, check that
check engine tight goes ON

and OFF more than 5 times

during 10 seconds. :

6

(Go to © on next page.)

SEFOzSK|

EF & EC-91



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

®)

S| ¥ ~
CHECK E.C.U. HARNESS CONNECTOR. | N.G. |) Repair or replace.
Gheck the E.C.U. pin terminals for dam- | -L——
age or poor connection of E.C.U. har-

ness connector.

CK

g ¥
CHECK E.C.U, POWER SUPPLY AND N.C. | Repair or replace.
GROUND CIRCUIT.
Refer to page EF & EC-104.

OK,

© ‘
TRY A KNOWN GOOD E.C.U.

+

INSPECTION END

EF & EC-92



TROUBLE DIAGNOSES

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or Cruising

a
PERFORM POWER BALANCE TesT. [Noo ¢

1. Pertorm “POWER BALANCE”

in “ACTIVE TEST” mode.

2. fs there any cylinder which

does nat produce a momen-

tary engine speed drop?

OR

When disconnecting each injec-(®)= harness connector one at a
time, is there any cylinder which

does not produce a momentary

engine speed drop?connector ine s/ ves
Ineeror

SEris7

Harness

/} || CHECK INJECTOR. No_,] Check injectar(s) and cir-
Quy | 7. Remove crank angie sensor from j cuits).

| jj | engine. (Harness connector should | ts
iremain connected.)

. Turn ignition switch ON. (Do not start

engine.)

When rotating crank angle sensor

shaft, does each injector make an

operating sound?

(CHECK IGNITION SPARK. G.) Check ignition coil, power
1. Disconnect ignition coil assembly transistor unit and cir-

from collector. cuits. (See page EF &

2. Connect a known good spark plug to 0-198)
a SEFISS1|| the ignition coil assembly.

a - 3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

(Go to @ on next page}

ignition coit

SEF SSH

EF & EC-93



TROUBLE DIAGNOSES
Diagnostic Procedure 15 — Engine Stalls when Accelerating or Cruising (Cont'd)

SEF2O4

la i
CHECK FUEL PRESSURE.

+. 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 idie approx. 255 kPa (2.55

bar, 2.6 kgicm?, 37 psi)
‘The moment throttle vaive is
fully open:

approx. 304 kPa (3.04 bar, 3.1

kg/em’, 44 psi)
oR

Install fuel pressure gauge
and check fuel pressure

Release fuel pressure to zero.
(Refer to page EF & EC-186,)

NG. J Check fuel pump, circuit |
and fuel pressure regula- |

tor.

|

a ‘3
OK

gine speed rise?

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

the blow-by air supply). does the en-

Yes _,! Discover air leak location |
and repair

No

¥
{Go to © on next page.)

EF & EC-94



TROUBLE DIAGNOSES
Diagnostic Procedure 15 — Engine Stalis when Accelerating or Cruising (Cont'd)

&
iS] + ee

CHECK E.C.U, HARNESS CONNECTOR. |N.G. || Repair or replace.
‘Check the E.C.U. pin terminals for dam-

age or poor connection of £.C.U. har-

ness connector,

OK

— +

CHECK E.C.U. POWER SUPPLY AND | Y85_, Repair or replace.fome-pj Repair or replace,
GROUND CIACcuIT.
Reter to page EF & EC-104,

No

a +
TRY A KNOWN GOOD E.C.U.

+

INSPECTION END

EF & EC-95



TROUBLE DIAGNOSES

Diagnostic Procedure 16 — Engine Stalls when
,_ the Electrical Load is Heavy
a
CHECK BATTERY AND ALTERNATOR. [N.G. | Repair or replace.Check battery and atternator condition. pF
(Refer to EL section.)

ordI
PERFORM POWER BALANCE Test. |No_[ Got

SeFo891 1. Perform “POWER BALANCE” ie® in “ACTIVE TEST” mode. |
2. Is there any cylinder which

does fot produce a momen-

tary engine speed drop?

OR
When disconnecting each injec-ou harness connector ene at a

| time, is there any cylinder which
i does not produce a momentary

| engine speed drop?

serter [*
CHECK INJECTOR.

! 1. Remove crank angle sensor from

Harness | engine. (Harness connector should
connector remain connected.)

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

3. When rotating crank angle sensor

2 ‘shaft, does each Injector make an
| y operating sound?

| CHECK IGNITION SPARK.
1, Disconnect ignition coit assembly

S

from callector.

£\ | 2. Connect a known good spark piug to
=6 the ignition coil assembly.

| 3. Place end of spark plug against a

suitable ground and crank engine.

4. Check for spark.

OK

Check ignition coil, power

transistor unit and cir

cuits. (See page EF &

EC-118.)

SEF 18a
(Go to @ on next page.)

Ignition coit

“a

SEFIssI

EF & EC-96



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

@

{
(Cont'd)

CHECK FUEL PRESSURE.
1. Perform “FUEL PRESSURE| (i) RELEASE" in “WORK

SUPPORT" mode in order to
release fuel pressure to zero,

2. Install fuel pressure gauge

and check fuel pressure.

At idle approx. 255 kPa (2.55

bar, 2.6 kg/cm’, 37 psi}
The moment throttle valve is

fully open:

approx. 304 kPa (3.04 bar, 3.1

kgicm’, 44 psi)

»| Check fuel pressure reg-
ulator diaphragm.

OR

1, Release fuel pressure to zero.() (Refer to page EF & £0-185)
2. install tuef pressure gauge

and check fuel pressure.

C.K.
_serzo4] By

CHECK E.C.U, HARNESS CONNECTOR.
Check the £.C.U. pin terminals for dam-
age or poor connection of E.C.U. har-
ness connector.

N.G. || Repair or reptace.

OK

+

CHECK E.C.U, POWER SUPPLY AND

GROUND CIRCUIT.
Refer to page EF & EC-104,

N.G.| Repair or repiace.

OK.

8 ‘
TRY A KNOWN GOOD E.C.u.

a
f INSPECTION END
Ln

EF & EC-97



TROUBLE DIAGNOSES

Diagnostic Procedure 17 — Lack of Power and
Stumble

a 1© CHECK FUEL PRESSURE. N.G._J/ Check tuet pressure re
Perform “FUEL PRESSURE ulator diaphragm
RELEASE” in “WORK

SUPPORT" mode in order to
release tuel pressure to zero.

2. Install tuel pressure gauge
and check fuel pressure

At idle approx. 255 kPa (2.55
bar, 2.6 kgfem’, 37 psi)
The moment throttie valve is

fully open: a
approx. 304 kPa (3.04 bar, 3.1 |
kglem’, 44 pai)

oR

1. Relaase fuel pressure to zero.&®) (Refer to page EF & EC-185,)
2. Install fuel pressure gauge

and check fuel pressure.

SEFz0A OK
i

CHECK FOR INTAKE AIR LEAK. Yes_,| Discover air leak location
When pinching blow-by hose (lowering and repair.
the blow-by air supply), does the en-
gine speed rise or the engine become
more stable?

~ No
: x

| CHECK TIMING BELT FOR PROPER LALS._.| Replace timing belt.
INSTALLATION. -

i 1O.K.

+

INSPECTION END

SeF27K|

EF & EC-98



T

iPON nose. cv. vanes,SHED

Right side

tpcy vane; é

: i nose-f |

p

EGR.

serseol!

i BATTERY

SEraBIY

ROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK,

When pinching blow-by hose (lowering
the blow-by air supply), does the en-

gine rpm rise or the engine become

Yes Discover air leak iecation

and repair.

more stable?

No

CHECK E.G.R. OPERATION,
4. Apply vacuum directly to the E.G.A.

vaive using a handy vacuum pump.

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

["

No
— Check EGR. valve for

sticking,

CHECK E.G.R. CONTROL SOLENOID
VALVE,

(®) Select “E.G.R. CONT SOL,
VALVE” in “ACTIVE TEST”

made.

. Turn E.G. control solenoid

valve ON and OFF.

Check operating sound

OR
Disconnect E.G.R. control so-

lenoid vaive harness connec-

tor.

Supply E.G.R. control sole-
noid vaive terminals with bat-

tery current and check operat.

ing sound

OK

(Go to @ on next page}

EF & EC-99

oy
Check solenoid valve and

circuit.



TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation (Cont'd)

ot
CHECK VACUUM HOSES. Repair or replace.
Gheck the following vacuum hoses for mo
clogging, cracks and poor connection.

a) Vacuum hose between E.G.R. con-

trol valve and E.G.A. control sole- |
noid vaive.

b) Vacuum hose between E.G.R. control

solenoid valve and throttie chamber

port,
©) Vacuum hose between E.G.R. control

solenoid valve and air duct

ora

4

CHECK FOR OWL LEAK TO ComBUS. _[Yes_[ Check pistons, piston
TION CHAMBER. rings, valves, valve seats,

Remove spark plugs and check for vaive oil seal, engine oil
fouling with ot level, etc,

No

eo

[INSPECTION END
SS

EF & EC-100



TROUBLE DIAGNOSES

[i] Diagnostic Procedure 19 — Surge
a vos
CHECK EXHAUST GAS SENSOR. ING. [Replace exhaust gas sen-

1, See “M/R F/G MNT (right and [ sor(s).
i _left sides)" in “DATA

MONITOR” modo.

2. Maintaining engine at 2,000

rpm under no-load {with en-

gine warmed up sufficiently.),

check to make sure that the

monitor fluctuates between

“LEAN” and “RICH” more |

than 5 times during 10 sec- |

SEF 160)

onds.

RICH -LEAN—RICH>

ttime 2 times

LEAN-RICI

‘OR

1. Set “Exhaust gas sensor® monitor” in the selt-diagnostic
Mode It. (See page EF & EC-

48.)
SEFORSK|

2, Maintaining engine at 2,000

fpm under no-load, check that

check engine tight goes ON

and OFF more than § times

during 10 seconds.

OK.

|

— || CHECK E.G.8. CONTROL VALVE. N. Repair or replace.
Check E.G.R. contro! vaive for sticking.

~ OK
+

TRY A KNOWN GOOD E.C.U. 1

OK. :

+

INSPECTION END

EF & EC-101



TROUBLE DIAGNOSES

‘a Diagnostic Procedure 20 — Backfire through the
Intake

uo a
CHECK SPARK PLUGS. [N.S Repair or repiace spark

_| Remove the spark plugs and check for plugis).
fouling, etc.

oK
i ¥ vs

CHECK INTAKE AIR LEAK. 1 Yes Discover air leak location
SE*156!| | When pinching blow-by hose (lowering and repair.

the diow-by air supply), does the en-

gine speed rise or the engine become

more stable?

No

a

CHEGK FOR INTAKE VALVE DEPOS-

ITs.

if there are deposits on intake valves.
remove them.

¥

INSPECTION END

EF & EC-102



TROUBLE DIAGNOSES

Diagnostic Procedure 21 — Backfire through the
Exhaust

gnc ENGINE TEMPERATURE SEN- N.S. | Replace or repair.

Check engine temperature sensor and
its circuit. (See page EF & EC-114,)

INSPECTION END

£F & EC-103



TROUBLE DIAGNOSES

Diagnostic Procedure 22

MAIN POWER SUPPLY AND GROUND CIRCUIT

GLH drive model Iguirion

@ AH deve model de Bg SET
fi | a Ht a i

@@ AB ee

ey

\ HH i

era
Harness? i

i 34— ar. - + oF on
| wf beam

: |

22] geo
Ror | ee
cH »-- + DPE | easton soon

gE
= = == Rel
ENGINE s0DY ENGINE
GROUND GROUND GROUND

SEP 6311

EF & EC-104



TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont'd)

CANIT [o] CUMECTOR INSPECTION START

16 | |
CHECK POWER SUPPLY.
4) Turn ignition switch “ON”

2) Check voltage between
E.C.U. pin terminal (@ and
ground.

Voltage:

Approximataly 0.8 - 1.0V

Ly 3) Check voitage between

SEFAgaH

E.C.U. pin terminais@,
.@@and ground.
Voltage: Battery vollage

OK

Check the following items.
NECCS. relay

Refer to “Electrical Gompo-
nents Inspection”

(See page EF & EC-184)
2)? tusibte link

3) Harness continuity between
ECCS. relay and battery

terminal

Continuity should exist,
4) Harness continuity between

E.C.CS. relay and .0.U. pin

terminal @
Continuity should exist.

CHECK GROUND CIRCUIT.
1} Turn ignition switch “OFF”.

2) Disconnect E.C.U. harness

connector.

3) Check harness continuity be-
tween ECU. pin terminals @@,
O.9, @ GACBGD and
ground.

Continuity should exist.

1) Check if engine ground termi-
nal connectors€28\E 1D and

make contact with engine

body properly.

2) Repair harness or connectors.

ig K

INSPECTION END

SANTT [ol CONNECTOR

10 20 60 60 107 108 118
310.701 60 60 107 108 118,

" secasra|

EF & EC-105



TROUBLE DiAGNOSES

Diagnostic Procedure 23

CRANK ANGLE SENSOR (Code No. 11)
r

se
a

He)
i

GRAN
ANGLE
SENSOR

©: LH. drive model
B®: RH. drive model

Ry
T

E f Rarneee Py
a Brows

to) [te
I

(Engine room
harness)

ENGINE
GROUND

. N
._ Crank atigle sensor

i

-Ser az4l|

EF & EC-106



TROUBLE DIAGNOSES
Diagnostic Procedure 23 (Cont'd)

: 3)
nal

Se Fa36)

i INSPECTION START

'

[CHECK POWER SUPPLY.
4) Turn ignition switch “ON”

2) Check voltage between termi-

nali(B} and ground.
Voltage: Battery voltage

0.K

‘SEFS36)

¥

NG Check the following items.

ECCS. relay

Refer to “Electrical Compo-

nents Inspection”.

{See page EF & EC-184,)

2) "G" fusible link

3) Harness continuity between

E.C.CS. relay and battery |
terminal |
Continuity should exist,

4} Harness continuity between

E.C.CS. relay and crank an-

gle sensor terminal (6)
Continuity shouid exist.

CHECK INPUT SIGNAL. NG
41) Start engine,

2) Read crank angle sen-(f) sor signals in “DATA
MONITOR" mode with

CONSULT.

in "N" position

‘OR:

(@ ) Gheck that pulse sig-
nals exist in E.C.U, ter-

minats @, @) and@,

sFo0628

@with logic prove.
Pulse signal should

exist,

@, 4D: 120° signal
@.80: ¥ signal

OK

ear elane sez 4Me *

seragal

ae

€F & EC-107

CHECK HARNESS CONTINUITY

BETWEEN E.C.U. AND CRANK
ANGLE SENSOR.

4) Stop engine.
2) Disconnect crank angle sen-

sor harness connector.

3} Disconnect E.C.U. harness

connector.

4) Check harness continuity be«

tween E.C.U. terminais @). 6
and terminal@), E.C.U. termi-
nals@, @and terminal(©),
Continuity should exist.

IEN.G., repair harness or con-
nectors. Hl

_ OK

i

CHECK COMPONENT

(Crank angle sensor}
Refer to “Electrical Components

Inspection”

(See page EF & EC-178}



TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont'd)

®

eld &

[Q]

“SEF sa +

CHECK GROUND CIRCUIT.
1) Stop engine.

2) Disconnect crank angle sen

sor harness connector.
3) Check harness continuity be-

tween terminal @) and ground.
Continuity shouid exist.

OK

Reinstall any part removed

+

Erase the SELF-DIAGNOSTIC

RESULTS memory.

i

harness or connectors.

Perform driving test and then

perform SELF-DIAGNOSTIC RE-
SULTS {Mode II) again.

OK

1) Perform E.C.U. input/output

signal inspection test,

2) 11.N.G., recheck the E.C.U. pin
terminals for damage.

Check the connection at the

E.C.U. harness connector.

INSPECTION END

EF & EC-108



TROUBLE DIAGNOSES

NOTE



TROUBLE DIAGNOSES

Diagnostic Procedure 24

AIR FLOW METER (Code No. 12)

1 (Os LH drive model
@. RH dre model

ieoy!

\

ke
l SL i

Engine room
harness)

fe

ea
e

eNGINE ae
t EROUND t

eccs. @ ara FLOW Revay © FUSIBLE
GoniTRot. neTER LINK
“INIT HOLOER to

BATTERY :
StF 3ssK

Air flow meter,
harness connector

lL E.C.U, harness protectorASEF A391; SEF 3661

EF & EC-116



TROUBLE DIAGNOSES

INSPECTION START

Diagnostic Procedure 24 (Cont'd)

1) Start engine and warm it up

sufficiently.

2) Read air flow meter

signal in “DATA

MONITOR" mode with

CONSULT.

Voltage: 0.8 - 1.5

oR

2} Check voltage between

terminals (®) and
ground at idle under

no-load,

Voltage: 0.8 - 1.5V

a + a.
CHECK POWER SOURCE. N.G. |] Check the following items.
1) Turn ignition switch "ON": ECCS. relay
2) Check voltage between termi- Refer to “Electrical Compo-

nal @)and ground, nents Inspection”
Voltage: Battery voltage (See page EF & EC-184.) H

3K 2} “G" fusible tink

3} Harness continuity between

E.C.C.S. relay and battery

terminal

Continuity should exist.

4) Harness continuity between

E.0.CS, relay and air flow
meter terminal@:
Continuity should exist,

_t 0] -
CHECK INPUT SIGNAL. N.G._ | CHECK HARNESS CONTINUITY

BETWEEN AIR FLOW METER

AND E.C.U.

1} Stop engine.

2) Disconnect air flow meter har-

ness connector.

9) Disconnect E.C.U. harness

connector.

4) Check harness continuity be-

tween E.C.U. terminal @ ana
j _ terminal(p).

Continuity should exist.
YEN.G., repair harness or con-

nectors.

CF af ofXy

SEF 5861 OK
| CHECK COMPONENT
: {Air flow meter)

| Refer to “Electrical Components
inspection”.

(See page EF & EC-178)

CHECK GROUND CIRCUIT. Repair harness or connectors.

1) Stop engine

2) Disconnect air flow meter har-

séco7p}| ness connector.
3) Check harness continuity be-

emt fl
z

tween terminal ©@)and ground.
Continuity shoutd @:

TOK.

SECOrIB

EF & EC-111



TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)
— i a

Reinstali any part removed.

secorap|

a
Erase the SELF-DIAGNOSTIC
RESULTS memory.

i
Perform driving test and then

perform SELF-DIAGNOSTIC RE-

SULTS (Mode 1) again.

OK

INSPECTION END

EF & EC-112

NG. 1) Perform E.C.U. inputvoutput

signal inspection test.

2) 11 N.G., recheck the E.C.U. pin

terminais for damage.

Check the connection at the

£.C.U. harness connector.



TROUBLE DIAGNOSES

NOTE

EF & EC-113



TROUBLE DIAGNOSES

Diagnostic Procedure 25

ENGINE TEMPERATURE SENSOR (Code No. 13)

a aa
BS

@r
i}

ia) oe

fay)) [Si

afe]c]

eces ©

SEFRE6K

Harness layout

_ Neat fif ¢ais temperature sensorSC mon connector f/|
yy \

WN Ue

Le .C.U. harness provector
SEF 3661

EF & EC-114



TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont'd)

INSPECTION START

1 I
CHECK INPUT SIGNAL NG. CHECK HARNESS CONTINUITY
1} Start engine BETWEEN ENGINE TEMPERA-

2) Read engine tempera- TURE SENSOR AND E.C.U

ture sensor signal in 1) Stop engine.
“DATA MONIFORTM 2} Disconnect engine tempera-

mode with CONSULT. ture sensor hamess connec-

Engine temperature tor.

Sere should gradually rise and 3} Disconnect £.C.U. harness
reach more than 70°C connector.

lomire a 4 (158°F) after engine 4) Check harness continuity be-
= oer warm-up, tween E.C.U, terminal @ and

OR terminai@).= €) 2) Make sure that voltage Continuity should exist,Vv &®) between E.C.U. termi- 1 N.G., repair harness or con-
eo nal @ and ground nectors.

changes during engine es ae
a AS a. warm-up.

@& & 4 Cold -» Hot: CHECK COMPONENT
mn aalll = Ecorse! Approximately {Engine temperature sensor}

s-0v Refer to “Electrical Components

5 inspection".a reat rt oK {See page EF & EC-178)& i €:)
[oat bl omeectas ae) CHECK GROUND CIRCUIT Repair harness or connectors.
<a 41) Stop engine

2) Disconnect engine tempera-

|| ture sensor harness connec- |

(| tor |
3} Disconnect E.C.U. harness

seco7es | 4) Check harness continuity be-

_ tween E.C.U. terminal Gand
terminal. i

& : OK 7
‘Blab

i 2.

Reinstall any part removed.

ng

Erase the SELF-DIAGNOSTIC

RESULTS memory.

SQ |
SeC0?78) | Perform driving test and then NG. 1) Perform £.C.U. input/output

perform SELF-DIAGNOSTIC RE- signal inspection test.

| SULTS (Mode It) again. 2) If N.G., recheck the E.C.U. pin
OK terminals for damage. \

Check the connection at the

£.C.U. harness connector.

INSPECTION END

EF & EC-115



VEHICLE SPEED SENSOR

TROUBLE DIAGNOSES

Diagnostic Procedure 26
aE

sasa
me 

e
a

l

®

meQQMBINATION meveR — — EBNTELON
NEFRCNTSN

faa a not
a @ : WT mode!

mm © : LH. drive model
® : BA. drive model

fb Re
€ at FUSE 81.00K,#3 FS Refer to “POWER SUPPLY

wer, |

ie ake@®
@OR H@ xs;

BROUND
Bo

© @ Engine
harnees)

CONNER TOR

fo, @ => aa _ . i
ac) Ce SS » 8 = | 1 bg

i TE @ leecan TEE || oe nee @ q

pee eee yas
og rysisle

ROUTING! in EL section?

Altern
ator ‘hern

ean

@

OB
 

Bie
:

VENICE
SPEED
SENSOR

SEFSE7K,

Vehicle speed sensor
ar? io

wale

Seraagi

EF & EC-116



TROUBLE DIAGNOSES
Diagnostic Procedure 26 (Cont'd)

aR SERED
i

‘SEFSA71

SEF)

INSPECTION START

[Make sure that speedometer in [N.G.
| combination meter operates

| properly

OK,

Check power supply and ground
circuit for instrument panel

(See EL section.)

1TN.G,, repair harness or con-

nectors,

CHECK COMPONENT
(Vehicle speed sensor)

Refer to “Electrical Components

inspection”.

{See page EF & EC-179.)

1) Read vehicle speed

sensor signal in

“DATA MONITOR”

mode with CONSULT.
CONSULT value should be the
same as the speedometer in-

| dication
OR:

1} dack up rear wheels.

}2) Disconnect E.C.U. har

‘ness connector.

3) Check resistance be-

tween £.6.U. terminal
@and ground
With transmission in

neutral, turn both rear

wheels.

Continuity should be

intermittent.

jex«

Reinstall any part removed.
eee

4) Perform E.C.U. input/output

signal Inspection test,

2) IEN.G, recheck the E.C.U. pin

terminals for damage.

Check the connection at the

E.G.U. harness connector.

|
INSPECTION END

EF & EC-117

CHECK INPUT SIGNAL, NG. CHECK HARNESS CONTINUITY

BETWEEN COMBINATION
METER AND E.C.U

1) Remove combination meter

from instrument panel,

2} Disconnect combination meter

harness connector (@
3) Check harness continuity be-

tween E.C.U. terminal@, and
terminal@.
Continuily should exist.



IGNITION SIGNAL (Code No.

TROUBLE DIAGNOSES

Diagnostic Procedure 27

21)

POWER TRANS? STOR UNIT

— ©: LH. rive moda
@& : RH. drive model

Vontp gigelp

|

. : ®

EE Lp! — aS

geome 2 PE Pb paw
Harness iayout

Power transistor 7
unitharness 1/7.

/ P
Oy pignition coit

a harness connector

£.C.U, harness protector

SEF IEG!

EF & EC-118



TROUBLE DIAGNOSES

SEFAazI!

8

Logie

probe

By
SEF A4aI)

«No. 4 cylinder)

SEFESIK.

4

&

oft Gigi lad

SEF 460

Diagnostic Procedure 27 (Cont'd)

INSPECTION START

i
CHECK POWER SUPPLY.

1) Turn ignition switch "ON"

2) Check voltage between termi-

nali} and ground.

Voltage: Approx. battery

|v.a.,| ! Check the following items
4) (gnition coil relay

Refer to “Electrical Compo-

nents Inspection"

(See page EF & EC-184)
voltage 2) “@" fusible tink

OK 3) Harness continuity between

ignition coil relay and ignition

coils

Continuity should exist.
4) Harness continuity between

ignition coil relay and battery

& terminal.

Continuity should exist,

| _ @ —- oo
CHECK OUTPUT SIGNAL. N.G._,| Check the foltowing items.
1} Start engine. 4) Power transistor unit

2) With legic probe make sure Reter to “Electrical Compo-

that pulse signal exists be- nents inspection”.

tween terminal G)and ground. (See page EF & EC-179}
Pulse signal should exist, 2) Harness continuity between

OK terminal and power transis-

tor terminals (){No. 4 cylin-
der}, @iNo. 2 cylinder), ....
(No. 6 cylinder)

Continuity should exist.

3) Harness continuity between

power transistor terminats
and E.C.U. terminats,

®-o ®-@
| Continuity should exist,

CHECK GROUND CIRCUIT. N.G. | Repair or replace harness.
1) Stop engine. —_

2) Disconnect ignition coil and

power transistor harness con-

nestors.

3) Check harness continuity be-

tween terminal @( @b) and
ground.

Continulty should exist.

TOK
—_____*#

Reinstai! any part removed

£
$

EF & EC-119



TROUBLE DIAGNOSES
Diagnostic Procedure 27 (Cont'd)

Erase the SELF-DIAGNOSTIC
RESULTS memory.

i
[ Perform driving test and then

perform SELF-DIAGNOSTIC RE-

SULTS (Mode 1} again.

1) Perform £.C.U. input/output

signal inspection test.
2) IEN.G., recheck the E.6.U, pin

OK

INSPECTION END

EF & EC-120

terminals for damage or the

connection of E.C.U. harness

connector.



TROUBLE DIAGNOSES

NOTE

EF & EC-121



ENGINE CONTROL UNIT

TROUBLE DIAGNOSES

Diagnostic Procedure 28

INSPECTION START—
¥

2) Make sure that check engine

light goes on.

Yes
+

Start engine.

+

1) Turn ignition switch “ON” No Check the bulb and the L.E.0,

"ON"?

——__|*
INSPECTION END

EF & EC-122

Does check engine light stay [Yes_,| Replace ECU



TROUBLE DIAGNOSES

NOTE

EF & EC-123



E.G.R. FUNCTION

TROUBLE DIAGNOSES

Diagnostic Procedure 29

i E.G. CONTROL
SOLENGI. VALVE

FE
S

ae Loy rion
BEES SWITCH

Ls ACT ONTST

it
ey
ae

Fuse s1.0cK

©
®

LH drive modet

RH drive model

“POWER SUPPLY
aml

Refer t
ROUTING’

tain *
harness)

aoe a

[a

DEL section >

@
i@®

@
Engine roomatness)

z

ala
e

There arg no checking
points (EY. Ef BD i
this wiring diagram.

rg :

TTT?) 3gof AM it

rv

eR

t
FUSE aLock

{En RELAY
80%)

BE:
ee]

SEFSSOK

E.G. control Le
solenoid valve 4
harness connector (

SEFA51
<

EF & EC-124



TROUBLE DIAGNOSES

INSPECTION START

Diagnostic Procedure 29 (Cont'd)

Make sure that E.G.R. contrat

vaive fifts up when applying vac-

}
CHECK E.G.R. CONTROL VALVE [N.G. | Repiace or repair E.G.R. control
OPERATION. valve,

noid valve.

2} Make sure vacuum exists
when racing engine.

uum.

P «

sé¢327] | CHECK VACUUM SOURCE TO |G,

fe] TOEGR E.G.R. CONTROL VALVE.
Feom air onto! valve From throttle |} 7} Disconnect vacuum hase con-chamber .
aot acum port nected to E.G. control sole

a -f K

CHECK THROTTLE CHAMBER

VACUUM PORT FOR CLOG-
GING,

CHECK VACUUM HOSE.

Check vacuum hose for clog-

ging, cracks or improper con-

nections,

SEFAGF|

ox.

I necessary, replace vacuum

hose or reconnect vacuum hose
firraly.

CHECK E.C.U. OUTPUT SIGNAL.
1) Check voltage between E.C.U

terminal@i@Dand ground un-
der the following conditions.

£01088)

SEC1078)

Engine
:condition Vokape

tate BV
Racing

{Less than Batteryaporox, voltage
3,000 tpn}

OK.

®
EF & EC-125

NG CHECK POWER SOURCE TO
E.G.R. CONTROL SOLENOID

VALVE,

1} Stop engine.

2) Turn ignition switch

"ON".

3) Check voltage between
terminai(®) and ground.
Voltage: Battery vohage

CHECK GROUND CIRCUIT.

4) Turn ignition switch
“OFF”.

2} Disconnect £.6.U. har-

ness connector.

3) Disconnect £.G.R. controt
solencid valve harness

connector.

4) Check resistance between

E.C.U. terminal @ODand
terminal).
Resistance:

Approximately 02
{N.G. repair or replace

harness.



TROUBLE DIAGNOSES
Diagnostic Procedure 29 (Cont'd)

fea)

noid valve “ON” and

“OFF” in “ACTIVE TEST”

mode with CONSULT and

check operating sound.

oR

Check E.G.R. control so-
lenoid valve.

Refer to “Electrical Com-

ponents Inspection”

| (See page EF & EC-180.)

Reinstall any part removed,

I

[CHECK COMPONENT. NG. (Replace E.G.R. control solenoid
(f= E.GR. control sole- valve

Perform driving test under the [.N.G. | Perform electric contral system
following conditions: inspection.

1) Warm up engine sufficiently.

2) Use test driving modes indi-
~ cated in figure [.

ROAD TEST _ pe
Test condition

Drive vehicle under the following conditions INSPECTION END
with a suitable shite position.

(Oh Engine speed:
2,200:200 rpm

421 Intake manifold vacuum:
—80.0410.0 kPa (~300 100 mbar,
225276 mmHg, -6.86:2.95 inHg)

Driving mode

@ test
condition

B:21 seconds
or more

| Vehicle

‘Until red LED. goes off.

@ Start engine and warm it up sufficiently,
@ Turn off ignition switch and keep it off

until red L.E.D. goes off.
® Start engine and make sure that air

canditioner switch and rear defogger are
turned “OFF” during driving test.

@ Keep engine running for at least 3 minutes.
Shift to suitable gear position and drive in
“Test condition” for at least 21 seconds.

® Decrease engine ravotutions to tess than
2,000 rpm.

D Fepeat supe @ through © at last 1 more
time.

SEFSD2H

EF & EC-126



TROUBLE DIAGNOSES
o_o

NOTE

EF & EC-127



TROUBLE DIAGNOSES

Diagnostic Procedure 30

EXHAUST GAS SENSOR

exaust? SayausTSas. x
SENSOR-R. rt. SENSOR-{ H.

u ©: Lit drive model
@: RH deive modet

FUSE sLoox,
Refer fo "POWER SUPPLY

FING: in-eL section.)

Geli CONNECTOR

, a

| | _{f el é
g

ree ; EE teeye |? Be

bane @ Fae

SEFIGOK

8.C.U. harness protector

SEF 66!

Exhaust gas sensor —
harness connector.
tei side); ~

EF & EC-128



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont'd)

ta
ll

“ seore|

108

“ENG CONT” fuse

INSPECTION START

¥.

CHECK POWER SUPPLY,
1) Turn ignition switeh “ON”.

2) Check voltage between termi-

nal@ and ground.
Voltage: Battery vollage

NG.
——>

OK.

+

CHECK HARNESS CONTINUITY

BETWEEN EXHAUST GAS SEN-
SOR AND FUSE,
1} Turn ignition switch “OFF”.

2) Disconnect exhaust gas sen-

sor harness connector.

3) Disconnect "ENG CONT”

fuse.

4) Check harness continuity be-
tween terminal @ and the
fuse.

Continuity should exist.
i#N.G., repair harness or con-

rectors.

SEF 1601

OK.

Seresai

EF & EC-129

CHECK INPUT SIGNAL, NG. CHECK HARNESS CONTINUITY
1) Start engine and warm it up BETWEEN EXHAUST GAS SEN-

sufficient. SOR AND E.C.U.
2) Make sure that M/R 1) Stop engine.(@) £/C MNT(R)" in “DATA 2} Disconnect exhaust gas sen-

MONITOR” mode indi- sor harness connector.

cates “RICH and 9) Disconnect E.C.U. harness
“LEAN” periodically connector.

more than 5 times dur- 4) Check harness continuity be-

ing 10 seconds at 2,000 tween E.C.U. terminats and

rpm. exhaust gas sensor terminals.
OR Right side: @ -)

2) Make sure that check Left side: 69) -® engine fight goes on Continuity should exist,
and off periodically 1 N.G., repair harness or con

more than 5 times dur- nectors.

ing 10 seconds at 2,000 OK

#pm in self-diagnostic

results Mode I

lok.
Replace exhaust gas sensor.

CHECK GROUND CIRCUIT. N.G. | Repair harness or connectors.
4) Stop engine.

2) Disconnect exhaust gas sen-

sor harness connector.

3) Check harness continuity be-

tween terminal@) and ground.

Continulty should exist.



TROUBLE DIAGNOSES

Diagnostic Procedure 30 (Cont'd)
q

= comes

od © Reinstall any part removed.

+

Perform driving test again. 1} Perform E.C.U. inputfoutput

ora signat inspection test.

2) IEN.G., racheck the E.6.U. pin

terminals for damage or the

to: connection of E.C.U. harness
‘SECIISE} connector.

x

INSPECTION END

EF & EC-130



TROUBLE DIAGNOSES

NOTE

EF & EC-131



TROUBLE DIAGNOSES
i $e

Diagnostic Procedure 31

DETONATION SENSOR (Code No. 34)

sSub-

{7} QEFONATI ON
SENSOR

nal

ta]

|

ene: D

SEFISIK

ed Detonatian sensor. f
harness connectar:AS SEaR SEP ASEE

EF & EC-132



TROUBLE DIAGNOSES

Diagnostic Procedure 31 (Cont'd)

Ae 12 cont INSPECTION START

& i
CHECK INPUT SIGNAL CIRCUIT. LN. »| Repair harness or connectors.
1) Make sure that ignition switch

is in “OFF” position.

2} Disconnect detonation sensor

sub-harness connector.+ ® 3} Disconnect £.C.U. harness
connector.

4} Check harness continuity be-
tween E.C.U. terminal @ and

—| &) terminal.
Continuity should exist.

OK
[2] x

be

SEFASTI

CHECK GROUND CIRCUIT, NG. J Repair harness or connectors.
1) Check harness continuity be-

tween terminal@ and ground.
Continuity should exist.

OK.
—

CHECK COMPONENT

{Detonation sensor).

Refer to “Electrical Components

Inspection”

{See page EF & EC-182.)

OK.

x

Reinstall any part removed.

x

Erase the SELF-DIAGNOSTIC

RESULTS memory.

Ba

Perform driving test and then 1) Perform E.C.U. input/output

perform SELF-DIAGNOSTIC RE- signal inspection test.

SULTS (Mode 11) again. 2) HNG,, recheck the €.C.U. pin

OK. terminats for damage or the
connection of E.C.U. hamess

connector.

i nn

INSPECTION END

EF & EC-133



TROUBLE DIAGNOSES

Diagnostic Procedure 32

FUEL TEMPERATURE SENSOR (Code No. 42)

FUEL,
TEMBERATURE
SENSOR.

SEFSE2K |

Fuel temperature sensor {F
haeness connector

ee /

EF & EC-134



TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont'd)

INSPECTION START

Read fuel temperature |((o)ssse signal in “DATA
MONITOR" mode with

CONSULT after engine

warm-up.

Fuel temperature:

20 - 80°C (68 - 140°F)

oR

Check voltage between

E.C.U. terminal @@ and
ground after engine

warm-up.

Voltage: 0 - 5.0V

OK.

Reinstail any part removed

oe ay
; Erase the SELF-DIAGNOSTIG |

| RESULTS memory.

¥ a

I
CHECK INPUT SIGNAL. N.G. CHECK HARNESS CONTINUITY,

BETWEEN E.C.U. AND FUEL

TEMPERATURE SENSOR,

1) Stop engine.
2) Disconnect E.C.U, harness

connector.

3) Disconnect exhaust gas tem-

perature sensor harness con-
nector.

4) Check continuity between

E.C.U. terminal $@ and fuel
temperature terminal

Continuity should exist.

” OK

CHECK COMPONENT

(Fue! temperature sensor).

Reter to “Electrical Components

Inspection”

(See page EF & EC-184)

SEF 460) | Perform driving test and then

_ perform SELF-DIAGNOSTIC RE- |
| SULTS (Mode Hl) again. '
im

OK

—

INSPECTION END

EF & EC-135

1) Perform E.C.U. input/output

signal inspection test.

2) It N.G., recheck the E.C.U. pin
terminals for damage or the

connection of E.C.U. harness
connector,



TROUBLE DIAGNOSES

THROTTLE SENSOR (Code No. 43)
r

Diagnostic Procedure 33

cet} Bd

awe
ty 7

se 8
{EF 1. harness?

ve w

&

Pe] coer,

E “a
@) eo

ias

: §
Ero engine

ERBINE

THROTTLE
SENSOR

SEFESK

Throttle nor
harness connestor

SeF4701

EF & EC-136



TROUBLE DIAGNOSES
Diagnostic Procedure 33 (Cont'd)

sec1286]|

INSPECTION START

LT
CHECK POWER SOURCE.

1} Turn ignition switch “ON”.
2} Check voltage between termi-

nat @) and ground.
Voltage:

Approximately 5.0V

OK.

tp}
CHECK HARNESS CONTINUITY

BETWEEN THROTTLE SENSOR

AND E.C.U.
1) Turn ignition switch “OFF”.

2) Disconnect throttle sensor

harness connector.

9) Disconnect €.C.U. harness
connector.

4} Check harness continuity be-

tween E.C.U. terminal @@ and

terminal >.
Continuity should exist.
HN.G., repair harness or con-
nectors.

SEC1290

heenbe ADT Meh

Ta

SEFtani

CHECK INPUT SIGNAL.

Read throttle sensor out-

put voltage in “WORK

SUPPORT” mode with

CONSULT.

Throttle valve fully closed:

0.4 - 0.5¥

Throttie vatve fully open:

Approx. 4.0¥

OR
Make sure that voltage

between E.C.U. terminal

@ and ground changes
when accelerator pedal

is depressed.

Voltage:

Throttle valve fully

closed:

0.4 - 0.8¥

‘Throttle valve fully
open:

Approx. 4.0¥

SEC131B)

OK.

&
EF & EC-137

ADJUST THROTTLE SENSOR
INITIAL POSITION.

(See page EF & EC-181)
owen

CHECK HARNESS CONTINUITY

BETWEEN THROTTLE SENSOR

AND E.C.U,

1} Turn Ignition switch “OFF”.

2) Disconnect throttle sensor

harness connector.

3) Disconnect E.C.U. harness

connector.

4) Check harness continuity be-
tween E.C.U, terminal @) and
terminal).
Continuity should exist,

H#N.G., repair harness or con-

nactors.

0.

CHECK COMPONENT

(Throttle sensor).

Reter to “Electrical Components

Inspection”.

(See page EF & EC-181.)



TROUBLE DIAGNOSES

Diagnos' : Procedure 33 (Cont'd)

I & be | GHECK GROUND CIRCUIT. N.G__[ Check harness continuity be-
1) Tarn ignition switch “OFF” tween throttle sensor and

Gp 2} Disconnect E.C.U. harness ground.
connector. 2) E.C.U. ground circuit.

3) Disconnect throttle sensor

harness connector.

4) Check resistance between

E.C.U. terminal @ and termi-
secre) | nal &

Continuity should exist.

OK.

Riinstall any part removed.

rs
Erase the SELF-DIAGNOSTI
RESULTS memory.

x. an
Pertorm driving test and then |N.G._J 1) Perform €.C.U. input/output
perform SELF-DIAGNOSTIC RE- signal inspection test,

SULTS (Mode If} again 2)1EN.G., recheck the E.C.U. pin

OK terminals damage or the com

nection of E.C.U. harness con-

nectar.

¥

INSPECTION END

EF & EC-138



TROUBLE DIAGNOSES

NOTE

EF & EC-139



TROUBLE DIAGNOSES

Diagnostic Procedure 34
INJECTOR CIRCUIT

INJECTOR

Noi Neo? Ne 3 Nos NoS Nos ©: LH.drive model
: f f fl fl i @ : RH drive model

H i PP ><> BES
LCL GE ST

BS R

i

Bi
iz et 186L fel g

i iitALU ®
eces @D Cine fos

SEFI64K

Harness layout

Tnjector harness connector

€.C.U. harness protector

SeFa6a!

EF & EC-140



TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont'd)

SeFArar

INSPECTION START

:

CHECK POWER SUPPLY.
Check voltage between terminal
@and ground.
Yoitage: Battery voltage

O.K

SEF S52K)

x

CHECK HARNESS CONTINUITY

BETWEEN INJECTORS AND

BATTERY.

1) Tura ignition switch “OFF”.

2) Disconnect injector harness
connector.

3) Disconnect battery DB termi-
nal.

4) Check harness continuity be-

tween terminal @}and battery
@ terminal.
Continuity should exist.
5) Check “G" fusible link.

##N.G., replace harness,

connector or fusible link

CHECK HARNESS CONTINUITY
BETWEEN INJECTORS AND
EGU.

Triage tes ei? 9

|
ib

e
2

1} Disconnect battery @ termi-
nal.

2) Disconnect injector harness
connectors and E.C.U. har
ness connector

3) Check hamess continuity, fol-
-811) towing figure

Continuity should exist.

. BI P K.

Repair harness or connectors,

To
b 

C
T,

2 ?d 4)
CHECK COMPONENT
{injector}.

Reter to “Electrical Components

Repair o replace injector.

INSPECTION END

EF & EC-141

(No. 3}|| Inspection”.

r—— (See page EF & EC-183.)
(No. 2) OK.

— +

Fal Reinstall any part removed.
| No, t}

— ¥

Perform driving test again. 1) Perform E.6.U. input/output

O.K. signal inspection test.
seFavai 2) IFN.G., recheck the £.C.U. pin

terminals for damage or the

connedtion of E.C.U. harness
sonnector.

£



TROUBLE DIAGNOSES

Diagnostic Procedure 35

THROTTLE VALVE SWITCH (Idle position)

i it

K ie

as
cal] [ews] cee__E EE nerve

coo oo

ah@
; =<

Eairfot © THROTTLE VatvE
ter Ewiron

(dia position}

SEF36SK

EF & EC-142



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)

CONNERTOR ®

serarey

INSPECTION START
Se

CHECK INPUT SIGNAL.

1} Turn ignition switch “ON”

2) Check voltage between E.C.U.

terminal 6@ and ground.
Voltage:

Thrattio vaive fully closed:
9.0 - 10.0

‘Theattie valve fully open:

(ean
Me)
ConeeecToR |

ow

i K

cr

8501968)

INSPECTION END

EF & EC-143

NG CHECK HARNESS CONTINUITY
BETWEEN E.C.U. AND THROT-

TLE VALVE SWITCH.

1) Turn ignition switch “OFF

2) Disconnect throttle valve

switch harness connector.

3) Disconnect E.C.U. harness.

connector.

4) Check harness continuity be-

tween £.C.U. terminals &,
and terminats@),(B.
Continulty should exist.

IN.G., repair harness or con-

nectors.

Check if thrattie valve switch

{throttle sensor body) is in-

stalled in proper position.

(See page EF & EC-181.)

CHECK COMPONENT

{throttle valve switch)
Refer to "Electrical Components

Inspection".

(See page EF & EC-183)



TROUBLE DIAGNOSES

Diagnostic Procedure 36

START SIGNAL

LgyiTz0N
Swi TH

aE Be peor © : LH. drive model
ae en oF i serh @ : RH drive model

a7, Pe
Pa) BG E is

FUSE Block
Refer to “POWER suPPLY

connector ROSEING! in EL section >

ert. fain
harness) harness) Ate mites ae

43a ary. vas Ate ae ]

=

ae OL CL go

® eH te
em He

® ©

t
i @ «2

. X fo
]

z CWT 3fu A
“BATTERY

SEFSBEK

£.0.U. harness protector

SeFs6Et

EF & EC-144



TROUBLE DIAGNOSES

INSPECTION START

J

Diagnostic Procedure 36 (Cont'd)

CHECK iNPUT SIGNAL.
1) Turn ignition switch "ON".

} Check start signal
“DATA MONITOR”

mode with CONSULT.

IGN ON’ OFF

SEF 4a IGN “START ON

OR

@)2) Check voltage between
ECU. terminal @ and
ground.
When cranking:

Battery voltage
Except above:

ov

fox.

NG.
-——»

INSPECTION END

SEFAS3K|

EF & EC-145

‘Check the following items.
4) "G" fusible tink

2) “7.5A" fuse

3) Ignition switch

4) Harness continuity between

E.C.U, and ignition switch
Continuity should exist,

8) Harness continuity between

battery @ terminal and ignl-

tion switch

Continuity should exist.



TROUBLE DIAGNOSES

Diagnostic Procedure 37

POWER STEERING OIL PRESSURE SWITCH

aa

xy

a
ee ‘engin

Tos 2, @@, -

: kes

EER
E la

n

oo Bac |

HH © gy@

SEFIS7I.

E.C.U, harness protector

SEF 3661 SEF3I11

EF & EC-146



TROUBLE DIAGNOSES

Diagnostic Procedure 37 (Cont'd)

serson

INSPECTION START

|
CHECK INPUT SIGNAL. OK. INSPECTION END

1) Start engine.

2) Check power steering(&) oil pressure switch
signal in “DATA

MONITOR" mode with

CONSULT.

Steering is neutral: OFF

CONNECTOR

Ser47aI

‘Steering Is turned: ON
OR

2) Check voltage between
E.C.U. terminal @and
ground.

Steering is neutral:

Approx. 8 - 9V

Steering is turned:

Approx. OV

Is G.

®)

CHECK HARNESS CONTINUITY |

46 &
[(CeAnrr [ol comeoton

SEFABOY

jee
BETWEEN POWER STEERING

| OlL PRESSURE SWITCH AND
ECU.

1) Turn ignition switch “OFF”

2) Disconnect £.C.U. harness

connector and power steering
oil pressure switch harness

connector.

3) Check harness continuity be-
tween E.C.U. terminal @ and

Continuity should exist,

| es)

SéFsB1I

aaa

CHECK GROUND CIRCUIT
Check harness continuity be-

tween terminal (p) and ground
Continuity should exist.

o-K!

CHECK COMPONENT.

NG.

(Power steering oi! pressure

switch)
Refer to “Electrical Components

inspection”. (See page EF & EC-

184}

EF & EC-147

Repair or replace harness or

connectors.



TROUBLE DIAGNOSES

Diagnostic Procedure 38

NEUTRAL SWITCH & A/T CONTROL UNIT (NEUTRAL SIGNAL) CIRCUIT
IE

E

® = wt moael

@ + 7 moael

FE
A

“ae a *
Bluer

sa aa ®@®
ts] dene —hanness) | An harness) we oo" harness)

‘Grom

Ls NEUTRALccs, A/T CONTROL UNIT Ba0y GROUND SWITCHContROe
NTT

SEFS6EK,

E.C,U. harness protector

SEF366)

EF & EC-148



TROUBLE DIAGNOSES
Diagnostic Procedure 38 (Cont'd)

INSPECTION START

|
CHECK INPUT SIGNAL. INSPECTION END
1) Turn ignition switch "ON".

2) Check neutral switch(@) signal in “DATA
MONITOR” mode with

CONSULT.
“NY or “PON

Except above: OFF
oR

2) Check voltage between

E.C.U, terminal @ and
ground,

“N" or “PTM: Approx. OV

Except above: 8 - 9¥

sEr4a2]

ye

CHECK HARNESS CONTINUITY [N.G.
BETWEEN E.C.U. AND NEUTRAL

Repair or repface harness or

connectors.

SWITCH (A/T CONTROL UNIT).

1} Turn the ignition switch

"4O@ ae
E.C.U. control unit connector

§
Crart

Lf

“OFE",

2) Disconnect £.C.U, hamess
connector and neutral switeh

harness connector (A/T con-

trol unit harness connector.)
3} Check harness continuity be-

tween E.C.U. terminal @and
fol ConmeeTon. @ B).

AIT control unit
connector

SEFAB31

Continuity shouts exist.

cc
CHECK GROUND CIRCUIT (M/T_ [A.G.
only).

Check harness continuity be

tween terminal (6) and ground.
Continuity should exist.

serasai

ig K.

CHECK COMPONENT.

© (Neutral switch)

Refer to “Electrical Compo-

nents Inspection’.

{See page EF & EC-183.)
© (AZT control unit}

See A/T section.
© (lnhibitor switch)

Refer to “Electrical Compo-

nents Inspection”,

(See page EF & EC-183,)

EF & EC-149



TROUBLE DIAGNOSES

Diagnostic Procedure 39

FUEL PUMP

FUEL PUMP RELAY
—

al i oe 2 @Q®
i ee Fil@ :

4 inain harness) harness?

teu
art

(Engine room3 asm ry O Brown) napness)
a o .

| 1

@ *3

Pag t ca a
b Worot & a tmenenae ies. =

GavrRat (HE Pe ative wrd0 mode! neues
UN: TC): Turbo modet HOLDET = =

— BATTERY

\ | ”

ran

Fuel pump control

unit harness connector

| pumpFu

\ a: N
Fuel pump
harnass connector

—) S AY ) .po Ne AVA L£ eo oa
EF & €€.-150



TROUBLE DIAGNOSES
Diagnostic Procedure 39 (Cont'd)

SEFOSIK(

INSPECTION START

‘CHECK POWER SUPPLY.

4) Turn ignition switch “ON”.

2} Check voltage between fuet

pump connector terminal (@)
and ground.

Battery voltage indication

should appear for 1 second

altar turning ignition switch
ON".

lO.K.

j Check the following items.
1) “G" fusible tink

2) Harness continuity between

® battery @) terminal and tuel

pump relay
«fuel pump relay and fuel

pump
# fuel pump retay and E.C.U.

terminal @
Continuity should exist,

a
CHECK COMPONENT

| (Fuel pump relay).
Perform "FUEL PUMP(fi) RELAY TEST” in “AG-
TIVE TEST" mode with

SEFOQ2K|

Check voltage between fuel

pump terminal ‘Bj and ground

under the following conditions

Idling Appr ev
For 30 seconds
after starting | Battery voltage

SEF SO

CONSULT.

oR

Refer to “Electrical Com-

ponents inspection”

(See page EF & EC-184.)

ce] I :
CHECK GROUND CIRCUIT. N.G. |] Check the following items.

Harness continuity between

@ fuel pump and fuel pump con-
trol unit

‘# fuel pump control unit and

E.O.U. terminal (Gd
Continuity should exist.

SEFOSIK)

EF & EC-151

Ld

engine OK.

OK.
: ¥ 2

i INSPECTION END | CHECK COMPONENT
(Fuel pump).

Refer to “Electrical Components

Inspection”

(See page EF & EC-178}

NG.
*

Replace fuel pump control unit



TROUBLE DIAGNOSES

SEROROK|

Diagnostic Procedure 39 (Cont'd)

EF & EC-152



TROUBLE DIAGNOSES

NOTE



TROUBLE DIAGNOSES

Diagnostic Procedure 40

AIR REGULATOR

ao EE i es)
4) 4 ? Re —<>eal SigGs) Fre

i narness) poe
|) (

HB i?eu Re
eb Re

ie § § famegsor
+ €

|
HG

1 eo é

/ ENGINE
i UNTT (Eh: LH. drive modet

®. RH. drive model

seem

EF & EC-154



TROUBLE DIAGNOSES

Diagnostic Procedure 40 (Cont'd)

@
INSPECTION START

ae

CHECK POWER SUPPLY.

/ 1) Start engine.

2} Check voltage between air

regulator terminai @) and
ground.

Voltage: Battery voltage

SEFs02 OK.

Ts

@ +

Check the following items.

1) Harness continuity between

@ air regulator and fuel pump

relay

» fuel pump relay and battery

@ terminal
# fuel pump relay and £.0.U.

terminal @
Continuity should exist.

2) "@" fusible link

I
CHECK COMPONENT

{Fuel pump relay}.
Perform “FUEL PUMP

RELAY TEST” in “AC-

TIVE TEST” mode with

CONSULT.

oR

Refer to “Electrical Com-

ponents inspection”.

(See page EF & EC-184,)

CHECK GROUND CIRCUIT.

Check harness continuity be-

tween air regulator terminal (p:
and ground.

Continuity should exist,

OK
*

Repair or replace harness or

connectors.

seragat
CHECK COMPONENT

[Air regulator).

Refer to “Electrical Components

Inspection”.

(See page EF & EC-182)

i OK
¥

INSPECTION END

BEFS92I

SEFA9AI

EF & EC-155

Repair or replace air regulator.



AAC, VALVE

TROUBLE DIAGNOSES

Diagnostic Procedure 41
ar

e

a

ae
TA

H
EGNETION

OFFIACTL OTST}

Ee StPee
FUSE Block

et He ol

Belen to *POWER SUPPLY
ROUTING? In EL section.

GOLF [eowwecron

Be sen if [ Wehner

SHIT CH (: LM drive model
®: RH drive model

EF & EC-156

i ®—- dnneeayTMM86 | + ‘Box!

iA; i i { § g

: SAIL) ~sfo

Sore fet
i Hie Ld

oarreer

- serorx

| AAC, valve aN
connector —\,

‘ VS

—
3 =

a =
RAC. valve a

j - \ ‘SEFUI7K



TROUBLE DIAGNOSES

SEF A96H

INSPECTION START

Diagnostic Procedure 41 (Cont'd)

t

CHECK POWER SUPPLY
1) Turn ignition switch “ON”.

2} Check voltage between A.A.C.

valve terminal @ and ground,
Voltage: Battery voltage

NG. »| Check the following items.
1) “G” fusible link

2) Ignition switch

3) “10A" fuses,

4) Harness continuity between

OK.

t

terminals:

AAC. valve and ignition

‘switch

# Ignition switch and batiory
@ terminal.

CHECK HARNESS CONTINUITY
BETWEEN A.A.C. VALVE AND
ECU.

‘Check harness continuity be

tween A.A.C. valve terminal:

and E.C.U. terminai@).
Continuity should exist.

Repair or repiace harness or

connectors.

Je«.
CHECK COMPONENT

(AAC. valve}.

Perform “AAC VALVE(fp Joresns TEST” in “AC-
TIVE TEST” mode with

CONSULT.

NG.) Repair or replace A.A.C. valve,

OR:

Reter to “Electrical Com-

ponents inspection”.

(Ses page EF & EC-181.)

px

INSPECTION END

SEF 162}

EF & EC-157



TROUBLE DIAGNOSES

Diagnostic Procedure 42

F.1.C.D. SOLENOID VALVE

LGN: TON
Swi TCH"
TOF TACET OW ©: Uit.erive mode!

@ : FH drive model[ah
“He

FUSE Back
Refer to “PUNER SUPPLY
ROUTING! in EL section }

rein *harness) 1
BER atts |

Lf [eoweeros

| = t
Ir ee Fuse. ayock

HHT EH SH:
a /| [E)E ALL

eceos CL "FUSIBLE if
are fot See +

Sera72K

E.C.U. harness protector

SEFI6EL

F.I.C.D. solenoid valve harness connector is tocated near A.A.C. valve harness connecter.

EF & EC-158



TROUBLE DIAGNOSES
Diagnostic Procedure 42 (Cont'd)

_SerapaH|

SEFAESK|

INSPECTION START

— fo
CHECK POWER SUPPLY.

1) Turn ignition switeh “ON”

2) Check voltage between
F.1.C.0. solenoid valve termi-

fal@ and ground.
Voltage: Battery voltage

OK!

NG.
py

Check the following items.

4) “@" fusible fink

2) "100" fuses

3) Ignition switch

4) Harness continuity between

terminals:

‘© F..C.D, solenoid valve and

ignition switch

# Ignition switch and battery

&® terminal
Continuity should exist,

CHECK HARNESS CONTINUITY
BETWEEN F..C.0. SOLENOID

VALVE AND €.C.U.

Check harness continuity be-
tween F.1.C.D. solenoid valve

terminal (bjand E.C.U. terminal

@.
Continuity should exist.

Repair or replace harness or

connectors.

CHECK COMPONENT

(F.A.C.D. solenoid valve)

Perform “F.I.C.D. SOLE-(eee VALVE TEST” in
“ACTIVE TEST" mode
with CONSULT.

OR

Refer to “Electrical Com-

ponents inspection”.

(See page EF & EC-182}

ex

INSPECTION END

i,

EF & EC-159

Repair or replace F.1.C.D. sole-

noid valve.



TROUBLE DIAGNOSES

A.LV. CONTROL SOLENOID VALVE

Diagnostic Procedure 43

i ea: ae aS ©: tM drive mode!
| @ tb PARTETE i ive ode

op fb GBS
i ~<>RBe / if okScans ee is 2

Ad} AG } LS] ELE PT powce supe.y
ROUTING* in EL section 3

eo we me @EHE Hie Foouvecras
Te]]) [Bil Fareeeon eof He

=| | @@ 3 4%

oA AG 88 7 sruzsgom
Oe eam) em, i

fe ear
(ee t ES | ruse oxoce

f ®@
in j @ I

He aES SF @ ~ FUSIBLE f
r HOLDER > +

BATTERY

SEFS73K

E.C.U, harness protector

SEF 366
Se

SeFziay|

Turbo model

J ve
Alive bontaloe seloncid valve

y | | pss

NICO BA

Ta
SEF 2174
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TROUBLE DIAGNOSES
Diagnostic Procedure 43 (Cont'd)

Qi

SEFS0Q

INSPECTION START

I
CHECK POWER SUPPLY.

4) Turn ignition switch “ON”.

2} Check vottage between A.V.

contro! solenold valve termi-

nal @)and ground
Voltage: Battery voltage

OK.

SEFA68K(

‘Check the following items.

1) °G" fusible link
2) “10A" fuses

3) Ignition switch

4) Harness continuity between

terminals:

© A.LV. control solenoid valve

and ignition switch

@ Ignition switch and battery
&P terminal.

Continulty should exist.

CHECK HARNESS CONTINUITY
BETWEEN ALV. CONTROL SO-

LENOID VALVE AND E.C.U.

Check harness continuity be-
tween A.LV. control solenoid

valve terminal (p) and .C.U. ter-
minat®.
Continuity shoutd exist.

yew

Repair or replace harness or

connectors,

CHEGK COMPONENT
{ALV. control sofenoid valve).

Perform “A.1.V. CON
TROL SOLENOID VALVE

TEST” in “ACTIVE TEST”

mode with CONSULT.

NG.

oR

Refer to “Electrical Com-

ponents inspection”,

(See page EF & EC-180

iy kK.
INSPECTION END

EF & EC-161

Repair or replace A.V. controt

solenoid vaive.



TROUBLE DiAGNOSES

Diagnostic Procedure 44
P.R.V.R. CONTROL SOLENOID VALVE

Pay A
Pana
SOLENDTS
vatve

t

LesrTioN
80) tore
FE IAGE| USES

Fuse stocx,

Train
| [hanmessy is

@L

@

(Seownl 4

DLW deve
" 8 le RM ae model

CONNECTOR

modal

(Refer to =POWER SUPP: Y
ROUTING? in EL section.)

sneeea
aetr]

od

ae
eccs GD
SonTRO!
Unt

L
E 

We
l

FUSE si ock
ie RELAY
‘Bo

SEFSTAK,

Harness layout

P.RLV.R, contrat
“solenoid valve

SEFSo6)

EF & EC-162



TROUBLE DIAGNOSES
Diagnostic Procedure 44 (Cont'd)

INSPECTION START
i idalb) conan

‘ai ] B
comet

€> CHECK POWER SUPPLY. Check the following items.
1} Turn ignition switch "ON". 1) "@" fusible link

® © 2) Check voltage between 2) “0A” fuses

P.RV.A. control solenoid 3) Ignition switch

valve terminal(@) and ground. 4) Harness continuity between
Voltage: Battery voltage terminals:

@P.R.V.F. control solenoid

valve and ignition switch

Ignition switch and battery

@ terminal.

Continuity should exist,

CHECK HARNESS CONTINUITY [N.G._,/ Repair or replace harness or
BETWEEN P.R.V.R, CONTROL connectors.

SOLENOID VALVE AND E.C.U
‘Check harness continuity be-

tween P.R.V.R. contral solenoid

valve terminal (bjand E.C.U. ter.
SeFAsek

inal Gd
Continuity shauid exist.

Lc eanit (ol comectan @ Pe
CHECK COMPONENT N.G. | Repair or replace P.R.V.R. con-
(P.RM.R. control solenoid valve) trol solenoid vaive.

Perform “P.R.V.R. CON- —(m0. SOLENOID VALVE
TEST” in “ACTIVE TEST”
mode with CONSULT.

OR

Refer to “Electrical Com-Borne Inspection”
| (See page EF & EC-180,)

K.

INSPECTION END

EF & EC-163



TROUBLE DIAGNOSES

Diagnostic Procedure 45

V.T.C. SOLENOID VALVE

gut ton
wre Sw tor o

SoreWoro SereNioro EEACCT OH Dit. Harive modatiis, Het, o meee St—— x aFe] 4 ese ae

Be
tt

i 3 i Hoe beter teaver surety| | sleds sPOuR suprce
‘harness

4 6 6 i

H Be OCT ce
He

‘i a” om

iane(
]eal

H ep, g oll: eA: &8
H i a ;

—

HOS
BSC Sct

LOC vaive harness
connectae (left side).

SEFSIO},

valve harness( connector tnght sed)

SEFSIN:

EF & EC-164



TROUBLE DIAGNOSES

Diagnostic Procedure 45 (Cont'd)

(Left side) {Right sider(54 & & 3) — START

oan CHECK POWER SUPPLY. Check the following items.
€> 1) Turn ignition switch “ON”. 4) "@" fusible tink

2) Check voltage between V.T.C, 2) “10A" fuses

solenoid valve terminat@ 3) Ignition switch
and ground, 4) Harness continuity between

Voltage: Battery voltage terminals:

OK 9 V.TC, solenoid vaive and

ignition switch

[5] ‘® (gnition switch and battery
& terminal

{Lett side} (Right side}
Continuity should exist.

a> Gye
Alia CHECK HARNESS CONTINUITY [N.G. |] Repair or replace harness or

BETWEEN V.T.C. SOLENOID connectors.

VALVE AND E.C.U,

‘Check hamess continuity be-
tween V.T.G. solenoid vaive ter-

minal (b} and E.C.U. terminal

ae cio] @ Continuity should exist.

=g yex.

| CHECK COMPONENT NG. | Repair or reptace V.T.C. sote-geet 5 >
a (VTC. solenoid valve). noid valve.

Perform ‘‘V.T.C. SOLE»

NOID VALVE TEST” in
‘ACTIVE TEST" mode

with CONSULT.

y 3 € oRLett (Right isSoest cesta Refer to “Electrical Com-
ponents Inspection”.

—— (See page EF & EC-183,)
ex

INSPECTION END

SEFS9By

EF & EC-165



TROUBLE DIAGNOSES

Diagnostic Procedure 46

RADIATOR FAN CONTROL

Turbo model SREERCCLONTST_ GD: Nonsuras ode @ eee
coi co Hay LL.M. drive moder ciiarsBo BH. drive model @m aaa $ a
Hl eS oe§

BB op cp
Fe) BS —TF $EoFins? TEOE SSUES

FH eae - 2 ¢ ehfe Ed ‘tee Eo @ia eye & ee
Fu) FA Sag me || om He j

® ' opie, goon t

. aa f =| Br
Ba] 4 ao et ©cr i 1 i aaggre 6 joes Tho ces tes Pea

4 7 Of ene 22 se-e DD @ 3 = Paes srs @ a’
old! , ie rate wale a®

ze 2s] @ tet c | | [e

wae BRS ae P
HoLOeR = +

serstex

LE.C.U. harness protector

SEFI661

For radiator fan motor harness connector, see “HARNESS
LAYOUT” in EL section.

EF & EC-166



TROUBLE DIAGNOSES
Diagnostic Procedure 46 (Cont'd)

INSPECTION START

@e la i
CHECK POWER SUPPLY (1)
4) Turn ignition switch “ON”

2} Check voltage between radia-

tor fan relay terminalsib:, @
and ground

Voltage: Battery voltage

SEFSt6I OK,

Check the following items.

1) "G", “RY and “L" fusible

links.

2) "104" fuses

3) ignition switch

4) Harness continuity between

« radiator fan retay terminal

(Gand battery B terminal
# radiator fan retay terminal

@and ignition switch
® ignition switch and battery

& terminat
Continuity shoul
(

tt 1} Turn radiator fan relay

“ONT in “ACTIVE

TEST” mode with

CONSULT.

CHECK POWER SUPPLY (2).

2) Check voltage between radia-
tor fan motor terminal G) and
ground.

Voltage: Battery voltage

SEF 458K

SEF596)

SEFS6OK)

iO.K.

NG.
|

Check the following items.

Harness continuity between

radiator fan motor and radia-
tor fan relay

@ radiator fan relay and E.C.U.

terminal @

ex

‘CHECK COMPONENT

(Radiator fan relay).

Perform “RADIATOR FAN

TEST" In “AGTIVE TEST”

mode with CONSULT.

OR
Refer to “Electrical Com-

ponents Inspectios

(See page EF & EC-184.)

CHECK GROUND CIRCUIT.
Check harness continuity be-

tween radiator fan motor termi-

nalibiand ground.
Continuity should exist,

OK.

®
EF & EC-167

NG.
i

Repair or replace harness or

connectors.



TROUBLE DIAGNOSES

Diagnostic Procedure 46 (Cont'd)

(54 Caan
—

soon

€)

e[ coreveorar ]}
CHECK RADIATOR FAN MOTOR,
Supply radiator fan motor termi-

nais with battery voltage and

check operation

Radiator fan motor should oper-

ate.

__ aK ~

INSPECTION END

Repair or repiace radiator tan

motor.

€)

Seren

SEFSESK|

SEFSE5K;

EF & EC-168



TROUBLE DIAGNOSES

NOTE

EF & EC-169



TROUBLE DIAGNOSES

Diagnostic Procedure 47

WASTEGATE VALVE CONTROL SOLENOID VALVE

Lgstrjon

+ S i a
| a er wr FUSE BLOCK supe y

55 By BEGENge TAPE asctcon.
| ® & [Bees

HH. a t | way OL. [|so Gil 7 Seomecron
@© & ‘

7 id) 8 B68 ||| (a dD a |

eal . , | Gaseebiors
: rr (28H

| o 8 ®

Oo} oo \2 : 18 3]
gees @ eee $ +

| fares

seFs7K

Harness layout

~~ solenoid vaive fright
—

>

Wel ae
Wastegate vaive contro} — 7

ness connector
~

side}5

SEFZI2I

&

EF & EC-170

_ = o NV —

= =

Wasiegate valve control off
solenoid valve (left side)—.//___-~|

Harness connector }
i, asi

Wg / ke~

4i



eft side) {Right side}

TROUBLE DIAGNOSES

Diagnostic Procedure 47 (Cont'd)

(Left side} (Right side}

INSPECTION START

1) Turn ignition switch “ON”.

2) Check voltage between

wastegate valve control sole-

noid valve terminal @and
ground,

Voliage: Battery voltage |

IP

eee

i a
CHEGK POWER SUPPLY. N.G. Check the following items.

1) "G? fusible link

2) "10A” fuses.

3} Ignition switch

4) Harness continuity between

terminals:

© Wastegate valve control so-

lencid valve and ignition

switch

# Ignition switch and battery

B terminal.
Continuity should

CHECK HARNESS CONTINUITY

BETWEEN WASTEGATE VALVE

CONTROL SOLENOID VALVE

AND E.C.U.

Check harness continuity be-

tween wastegate vaive control

solenoid valve terminal {p:and
E.C.U. terminal @
Continuity should exist.

Pp K.

oo
Repair or replace harness or

connectors.

(oIsy Glan
(lef Right
side) side}

ae
" ser21s

CHECK COMPONENT NG.
(Wastegate valve control sote-

Repair or replace wastegate

valve control solenoid valve.

| noid valve)
Refer to “

Inspection’

| (See page EF & EC-180.}
0.K.

INSPECTION END |

lectrical Components
t

EF & EC-171



TROUBLE DIAGNOSES

Electrical Components Inspection

£.C.U. INPUT/OUTPUT SIGNAL INSPECTION
1. E.C.U. is located behind front passenger side floor board.

For this inspection, remove the front passenger side floor
board.

2. Remove E.C.U. harness protector.

3. Perform all voltage measurements with the connectors
connected.
Extend tester probe as shown to perform tests easily.

[ wire Tester srl
SEFQETI

EF & EC-172



E.C.U. inspection table

TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

‘Data are reference values.

TER-

MINAL ITEM CONDITION “DATA

NO.

1 gine 1§ runt

2 Approx. 0.1V

3 Idle speed
Ignition signai

u agie 1S running.
wz Approx. 0.14V
13 “Engine speed is 2,000 rpm.

4 | AAG. valve

[Engine fs running

"Racing condition

Voltage briefly decreases from

battery voltage (11 - 14V).

[Engine 1s running,
BATTERY VOLTAGE

i . AY 18VRadiator fan Ladiator fan is not operating ( y
6 | subrelay

Turbo model) ngine Ts running

0.1 + 0.3V

LRadiator fan is operating.

Engine BUANTAG)
Approx. 0.7V

Lidle speed
7 | Tachometer

ngine Ts ruaning

Approx. 1.2V.

Engine speed ig 2,000 rpm

ngine is ruaning,

Approx. OV

Idie speed
8 ALY. control solenoid valve

nging 1S running) BATTERY VOLTAGE
nts 18VEngine speed is 2,000 rpm { )

Engine is running, BATTERY VOLTAGE
Lair conditioner switch “OFF” (1 4V)

9 | Air conditioner relay
agine 1s running]

Approx. OV

Air conditioner switch “ON”

note is running]
08 - 1.0V

Lidle speed
E.C.U. power source

16 | sett shutoff) Engine Ts Ror ranniAg]
BATTERY VOLTAGE

LFor a few seconds after turning ignition (4-14)

switch “OFF”

EF & EC-173



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

‘Data are reference values.
n

t “al are reference vale

TER-

MINAL ITEM CONDITION “DATA

NO.

ignition switch "ON

For 8 seconds after turning ignition switch | 0.7 -0.9V
"ON"

18 | Fuel pump relay ERgmeeTOnaG) .
ignition switch "ON"

BATTERY VOLTAGE
Lin 8 seconds atier turning ignition switch | (11-14)

"ON"

ss

ngine JS Manne BATTERY VOLTAGE
14 + 94)“Radiator fan is not operating. (1 -44¥)

18 | Radiator fan relay :
Engine is Tanning]

O.1-0.3V

URadiator fan is operating.
1 =

[Engine is running.
23 | Detonation sensor Approx. 2.5V

“Idle speed

(ignition ewitch “ON} BATTERY VOLTAGE
Wastegate valve [Engine f ronniig] (t= 14v)

25 | control solenoid valves Engine 1s racing |
(Turbo model) Approx. 0.2V

__LEngine speed is up to 2,000 cpm

Engine 1S runing {Warm-up condition) if
: 08- 15¥

Liate speed
27 | Air tlow meter

Engine 1 TunAING] Warm-up condition)

1.0 -1.6V
Lengine epeed is 2,000 rpm

To-sov
28 | Engine temperature sensor | Engine Branning] Output voltage varies with en-

gine temperature.

29 | Right side exhaust gas sensor | [EAaife is running.
oe . 100<3 | Lohse exh Latter warming up sufficiently and engine O< Approx

oft side exhaust gas sensor speed is 2.000 rpm

Engine is runing: SATTERY VOLTAGE
411-1.La/c compressor is not operating, an 4yy

33 | F.C. solencid valve
Engine 1g Fanning,

07 -0.8v
AIG compressor is operating

rr nt

EF & EC-174



TROUBLE DIAGNOSES

Electrical Components Insp:ection (Cont'd)

“Data are reference vatues.

TER-

MINAL ITEM CONDITION “DATA
NO. i

Tgie B FunTAG|

Lsteering wheel is in the “straight aheag” — | 8°" 90¥
a4 __| Power steering olt pressure position

switch
[Engine is running,

Approx, OV

Lsteering wheel is turned,

0-5.0V

36 | Fuel temperature sensor Engines Punting] Output voltage varies with fuel
temperature.

04- 40V

38 | Throttle sensor afition Switch “OW Output voltage varies with
throtile vaive opening angle.

ngine 1s running, 42-1av

41 | Crank angle sensor ‘Output voltage varies slight!61 | (Reference signal) Do not run engine at high speed under no- Put voltags antlywilh engine speed.
| lead.

gine 18 running
25-270

42 | Crank angle sensor ves shioO ita 6 slight!52 | (Position signal) Do net rin engine at high speed under no | Output voltage varies slightlywith engine speed.
load.

ignition switch “ON ‘Approx. OV

43 Start signal SH SWTER BATTERY VOLTAGE
7[GAiTIOR SwHER START") (14-14yy

gnttion switch "ON"

Gear position is “Neutral”
Approx. OV(MrT model). PP

ag | Neutral switeh (WT model) — | L Gear position is

AIT control unit (A/T model} (amt model)

fignition switch "OW
[ ” 8.0 -9.0V

Except the above conditions

| ; ignition switch “ON” BATTERY VOLTAGE
45 | Ignition switch (ue tay

Engine stopped

(2 i Iaging is running BATTERY VOLTAGE
“14Lair conditioner switch “OFF” (ay

46 | Air conditioner switch
Engine Bruning]

08 -0.7v

LAir conditioner switch ON"

EF & EC-175



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-

MINAL ITEM CONDITION “DATA
No.

[ignition switch "ON
48 Power source for sensors L Approximately 5.0V

Engine stopped

Ignition switch “ON"][gnition switch BATTERY VOLTAGE49 | Battery source 
(11 14y)“Engine stopped

[anition Switch "OI

Accelerator pedal is fully released (engine | °° 10.0V
54 _| Throttle valve switch Funniag).

(idle pasition) [altfon ewitch “ON"]

, ov
Laccelerator pedal is depressed (engine run-

ning).

57 | Power source for throttle valve | Hanon swt’ BATTERY VOLTAGE
switch (11-14)

Engine running

ignition switch "ON BATTERY VOLTAGE
89 | Power supply

, (1-14Engine running

101

103

105 | injectors milion switch “0 BATTERY VOLTAGEro | (11- 14yy
M2

M4

Engine fg running, (Warm-up condition)

0.7 - 08v
Lidle speed

102 | E.G.A. control solenoid valve -
= TS funntag] (Warm-up condition) BATTERY VOLTAGE

-Engine speed is 2,000 rpm. (14M
Ke]gation switeh "ON BATTERY VOLTAGE

(11 14y)
36 Fuel pump voltage controt Léngine stopped
104 | (35: Turbo model) (Engine ig running] (Warm-up condition)

Approx. OV

Lidle speed

0- Lov

a1
P.RV.R. control

solenaid valve

(Slop and restart engine alter warming Tt op

LFuel temperature is above 75°C (187°F)

{for 30 seconds after ignition

switch is turned off.)

BATTERY VOLTAGE

(Alter 30 seconds)

Btop and réstant engine atter warming Wp)

“Fuel temperature is below 75°C (167°F)

EF & EC-176

BATTERY VOLTAGE

(1 14y)



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont'd)

“Data are reference values.

TER-

MINAL ITEM CONDITION “DATA

NO.

E ang]L gine 16 rons BATTERY VOLTAGE
(t= 149

439. | Valve timing control solenoig Idle speed
valves Aginé 1S running,

[ 02-05¥
Engine speed is 3,000 rpm.

E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

FSn
o)

Re

Pee i
TBE SE i

4S TeT STS iG (oO) Bie oeseT BS) IVE a)141 11611 211811 9120} a Sete i EES ie 758.5960)

seczsoe

EF & EC-177



TROUBLE DIAGNOSES

Rotate |
slowly

NT oy hand,

i seF3c6i

Gee €

Seren

SEF1878|

SEFSIBH|

Electrical Components Inspection (Cont'd)
CRANK ANGLE SENSOR
1. Remove crank angle sensor from engine. (Crank angle

sensor harness connector should remain connected.}
Turn ignition switch “ON”.
Rotate crank angle sensor shaft slowly by hand and check
voltage between terminals G), @ and ground.

2.
3.

Terminal |
® (120” signal)

~ Voltage fluctuates between 8V and OV.
@ (1" signal)

If N.G., replace crank angle sensor,
After this inspection, malfunctlon code No. 11 might be dis-
played though the crank angle sensor is functioning properly. In
this case erase the stored memory.

Voltage

AIR FLOW METER

1. Fold back air flow meter harness connector rubber as
shown in the figure # the harness connector is connected.
Turn ignition switch "ON”.
Start engine and warm it up sufficiently,

2.
3.
4. Check voltage between terminal ‘& and ground.

Conditions Voltage V
ignition switch “ON” (Engine stopped.) Approximately 0.8

idte (Engine is warm-up sutticiently.} Approximately 0.8 - 1.5

5. if N.G., remove air flow meter from air duct. Check hot wire
for damage or dust.

ENGINE TEMPERATURE SENSOR
1, Disconnect engine temperature sensor harness connector.
2, Check resistance as shown in the figure.

Temperature °C (*F} Resistance kt

20 (68) 24-29

50 (122) 0.68 - 1.00

80 (176) 0.30 - 0.33

If N.G., replace engine temperature sensor.

EF & EC-178



TROUBLE DIAGNOSES

SEF S08)

eldlelbigh

2
A

serscai

a a

a
——

Zy Traok room

©

SEF3soy

SEFTSAH|

Electrical Components Inspection (Cont'd)
IGNITION COIL
1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.
aide AA LLA STi anOn

Terminal i Resistance
o-@ { Approximately 0.70

IN.G., replace ignition coil.

POWER TRANSISTOR
1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals as

shown in the figure.

Terminal combi-| Tester | Con Tester | Con-
nation polarity | tinuity polarity | tinuity

eas ajaisio No © Yes

alole|dje|t 2

9)9)8 8193/9 Yes = Yes
ifa[a/4isls 8

alble/die|t @ 9© Yes 2 No
tfals/aisis 3 @

———

(fN.G., replace power transistor.

FUEL PUMP

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

Resistance: Approximately 0.50.
If N.G., replace fuel pump.

VEHICLE SPEED SENSOR

1. Jack up rear wheels. Use stands to support vehicie.
2. Disconnect vehicle speed sensor harness connector.
3. Check continuity between terminals @ and (b while rotat-

ing rear wheei by hand.

Continuity should come and go.
if N.G., replace vehicle speed sensor.

EF & EC-179



TROUBLE DiAGNOSES
Electrical Components Inspection (Cont'd)
WASTEGATE VALVE CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage continuityConditnano between @ and @
12V direct current supply

= Yesbetween terminals @ and ()

SEF2I6)

BATTERY

SEFAEOJ

EGR.
control valve

~ SeFez0e |

serezsi

No supply No

lf N.G., replace solenoid valve.

E.G.R. CONTROL SOLENOID VALVE

A.LV. CONTROL SOLENOID VALVE

P.R.V.R. CONTROL SOLENOID VALVE
Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between @ and @ between @ and ©)

12V direct current sup-

ply between terminals Yes No
@and @

No supply No Yes

If N.G., replace solenaid valve.

E.G.R. CONTROL VALVE
Apply vacuum to E.G.R. vacuum port with a hand vacuum pump.
E.G.R. controt valve spring should lift.

If N.G., replace E.G.R. control valve.

EXHAUST GAS SENSOR

Refer to Diagnostic Procedure 30”.
(See page EF & EC-128.)

EXHAUST GAS SENSOR HEATER

Check resistance between terminals @ and ©.
Resistance: 3 - 1,0002

if N.G., replace exhaust gas sensor.

EF & EC-180



TROUBLE DIAGNOSES

Electrical Components inspection (Cont'd)

SEFISt

ser tari

al
SEF ta8}

SEFO62I

THROTTLE SENSOR
1. Disconnect throttle sensor harness connector,
2. Make sure that resistance between terminals @ and ©

changes when opening throttle valve manually.

Accelerator pedal conditions Resistance kO

Compietely reieased Approximately 1

Partially released 4-9

Completely depressed Approximately 9

jfN.G., replace throttle sensor.

Adjustment
if throttle sensor is replaced or removed, it is necessary to
install it in the proper position, by following the procedure as
shown below:

1. Install throttle sensor body in throttle chamber. Do not
tighten baits.

2. Connect throttle sensor and idle switch harness connector.
3. Start engine and warm it up sufficiently.
4, Perform “THROTILE SEN ADJ" in

SUPPORT" mode.
“WORK

Measure output voltage of throttle sensor using volt-
meter.

5. Adjust by rotating throttle sensor body so that output
voltage is 0.4 to 0.5V.

6. Tighten mounting boits.
ra

seconds and then reconnect it.

AAC. VALVE

@ Check A.A.C. vaive resistance.
Resistance:

Approximately 100

EF & EC-181

Disconnect throttle sensor harness connector for a few



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
@ Check plunger for seizing or sticking.
@ Check for broken spring.

F.1.C.D. SOLENOID VALVE
@ = Check for clicking sound when applying 12V direct current

to terminals.

Ser3sal

@ Check plunger for seizing or sticking.
@ Check for broken spring.

Washer

r ay— 3

SEFS424

AIR REGULATOR

@ Check air regulator resistance.
Resistance:

Approximately 70 - 800
@ Check air regulator for clogging.

SEFSQOH|

Detonation sensor | DETONATION SENSOR
terminal 1. Disconnect detonation sensor sub-harness connector.

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

= serssai

EF & EC-182



TROUBLE DIAGNOSES

SeF«s2H

SEFIS7H

inhibitor switch
terminal side

SEF ase

Electrical Components Inspection (Cont'd)
INJECTOR

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 140
If N.G., reptace injector.

VALVE TIMING CONTROL SCLENOID VALVE
Check valve timing control solenoid vaive for normal operation
by supplying it with battery voltage between terminals @ and
we
if N.G., replace solenoid vaive.

THROTTLE VALVE SWITCH {Idle position)

4. Disconnect idie switch harness connector.
2. Check continuity between terminals @) arid @

Accelerator pedal condition Continuity

Released Yes

Depressed No

#N.G., replace throttle valve switch.

NEUTRAL SWITCH

Check continuity between terminals @ and @.

Continuity

Yes

Shift to other position No

if N.G., replace neutral switch.

INHIBITOR SWITCH
Check continuity between terminals @) and ®. @

Continuity between | Continuity betweendit - - aConditions terminais @) and <6: | terminals @) and G
Shift to “P" position Yes No

Shift to SN" position No Yes

Shit to positions other

than “P and “N” Ne No
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
E.C.C.S. RELAY, FUEL PUMP RELAY, RADIATOR FAN
RELAY AND IGNITION COIL RELAY

= Check continuity between terminais @ and ®.

Conditions Continuity
12V direct current supply between terminals @

Yes1 2 and @)

5/3 No current supply No

If N.G., replace relay.SeFOBaE

POWER STEERING OIL PRESSURE SWITCH
1. Disconnect power steering oil pressure switch harness

connector.
2. Check resistance between terminals.

Resistance: Approximately 2 - 30:

FUEL TEMPERATURE SENSOR
1, Disconnect fuel temperature sensor harness connecior.
2, Check resistance between terminal and ground as shown in

Fuel temperature sensor terminal

the figure.

Temperature °C (°F) Resistance kQ

20 (68) 21-28

~ 50 (422) 0.68 - 1.00
80 (178) 9.90 - 0.38

SErans|
EN.G., replace fuel inhibitor switch.
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FUEL INJECTION CONTROL SYSTEM INSPECTION

‘| Releasing Fuel Pressure
Before disconnecting fuel line, release fuel pressure from fuel
line to eliminate danger.

Perform “FUEL PRESSURE RELEASE” in “WORKf SUPPORT” mode with CONSULT.

Fuel pump
harness connector

. Remove fuel pump relay or disconnect fuel pump
connector.

. Start engine.

. After engine stalls, crank it two or three times to
release all fuel pressure,

. Turn ignition switch off and reconnect fuel pump relay
or fuel pump connector.

cd kf
Oli &

Fuel pump relay

Fuei Pressure Check
a. When reconnecting fuel line, always use new clamps.
b, Make sure that clamp screw does not contact adjacent

parts.
c. Use a torque driver to tighten clamps.
d. Use Pressure Gauge to check fuel pressure.
2. Do not perform fuel pressure check while fuel pressure

regulater control system is operating; otherwise, fuel pres-
sure gauge might indicate Incorrect readings.

1. Release fuel pressure to zero.
2. Disconnect fuel hose between fuel filter and fuel tube

(engine side).
3. Install pressure gauge between fuel filter and fuel tube.
4, Start engine and check for fuel feakage.

5. Read the indication of fue! pressure gauge.
At idfing:

When fuel pressure regulator valve
vacuum hose is connected.

Approximately 250.1 kPa
{2.501 bar, 2.55 kg/cm”, 36.3 psi}

When fuel pressure regulator valve
vacuum hose is disconnected.

Approximately 299.1 kPa
CS (2.991 bar, 3.05 kg/om’, 43.4 psi)

seroea
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Fuel Pressure Check (Cont'd)
6. Stop engine and disconnect fuel pressure regulator vacuum

hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fue! pressure reguiator.

@. Start engine and read indication of fuel pressure gauge as

Vacuum Fuel pressure vacuum is changed.
Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

i SEE71aB)

Injector Removal and installation
Release fuel pressure to zero.
Drain coolant from radiator drain cock.

Remove ar disconnect the foliowing:
Related harnesses, wires and tubes
Intake manifald collector
For details, reter to EM section.
Remove injectors with fuel tube assembly.
Remove injectors from fuel tube assembly.
Install injectors as follows:

) Clean exterior of injector tail piece.
2) Use new O-rings.

CAUTION:
After properiy connecting injectors to fuel tube assembly, check
connections for fuel feakage.

7. Assemble injectors with fuel tube assembly to intake man-
ifold.

een
s

BO
R
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EVAPORATIVE EMISSION CONTROL SYSTEM

Description

\e

Throttle chamber.

st =

Fuel tank

Fuel filler cap with
vacuum relief valve

Main purge

orifice

Purge contro!

purge oritice

Carbon canister

<3: Ale
@ Fut! vap0r

SEcSHA

Turbo Models:

@ 8%a = \=|?
>

SEFS5OK|

The evaporative emission control system is used to reduce
hydrocarbons emitted into the atmosphere from the fuel system.
This reduction of hydrocarbons is accomplished by activated
charcoals in the carbon canister.
The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there
when the engine is not runing.
The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at
idie, the purge contro! vaive is closed.

Only a smal! amount of stored vapor flows into the intake
manifold through the constant purge orifice. As the engine
speed increases, and the throttle vacuum rises higher, the
purge control valve opens and the vapor is sucked into the
intake manifold through both the main purge orifice and the
constant purge orifice.

Inspection

CARBON CANISTER

Check carbon canister as follows:
@® : Blow air and ensure that there is no leakage.
@® ; Blow air and ensure that there is leakage.
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EVAPORATIVE EMISSION CONTROL SYSTEM
inspection (Cont'd)
FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that vaive is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

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

FUEL CHECK VALVE

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

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

3. If fuel check valve is suspected of not properiy functioning
in steps 1 and 2 above, replace it.

8E63098
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CRANKCASE EMISSION CONTROL SYSTEM

Description
This system returns blow-by gas to both the
intake manifold and air inlet tubes.
The positive crankcase ventilation (P.C.V.} valve
is provided to conduct crankcase blow-by gas to
the intake manifold.
During partiai throttle operation of the engine, the
intake manifold sucks the blow-by gas through
the P.C.V. vaive.
Normally, the capacity of the valve is sufficient to
handle any blow-by and a smal! amount of venti-

The ventilating air is then drawn from the air inlet
tubes, through the hose connecting air iniet tubes
to rocker cover, into the crankcase.
Under full-throttle condition, the manifold vacuum
is insufficient to draw the blow-by flow through
the valve, and its flow goes through the hose
connection in the reverse direction.
On vehicles with an excessively high blow-by
some of the flow will go through the hose connec-
tion to the air inlet tubes under all conditions.

lating air.

PCY. valve

secia7A|

&
e

6 -

Engine not runnina
‘of backfiring Cruising

ESS (ese
‘aling oF ‘AeceierationGacelerating or high fous

pccfrhnan

> .

2 Blowy ges

SEFITON

Inspection

P.C.V. (Positive Crankcase Ventilation)
With engine running at idle, remove ventilation hose from P.C.V.
valve; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
fet immediately when a finger is placed over valve inet.

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 (S.D.S.)

General Specifications

PRESSURE REGULATOR
Regulated pressure

kPa (bar, kg/om®, psi}

299.1 (2.991, 8.05, 43,a

Inspection and Adjustment

(die speed rpm

No-load'2

Mr 70050

AIT {in "N" position)

Non-turbo 77050

Turbo | 750350

Air conditioner: ON i ~—
Non-turbo | 800.4 50

igaition tinsing degree] 181287

Throlile sensor idle position V 04-08

: Feedback controlled and needs no adjustments

"2: Under the following conditions:

© Air conditioner switch: OFF
Steering wheel: Kept straight.

© Electric load: OFF (Lights, heater, fan & rear defogger)
. Radiator fan: OFF

IGNITION COIL

Primary voltage vl 2
Pr °rimary resistance Approximately 0.7

[at 20°C (68°F}} a

Secondary resistance

[at 20°C {68°F} Kal Approximately 8

FUEL PUMP

Resistance Fy Approximately 0.5,

EXHAUST GAS TEMPERATURE SENSOR

Resistance

fat 100°C (2127) Kay
86.34 8.63

EXHAUST GAS SENSOR HEATER

Resistance Qo 3 1,000

AAC. VALVE

Resistance q Approximately 10

INJECTOR

Resistance Ee) 10-14

THROTTLE SENSOR

Accelerator pedal conditions Resistance i

ENGINE TEMPERATURE SENSOR AND
FUEL TEMPERATURE SENSOR

Temperature "C °F) Resistance kQ

20 (68) 21-29
50 (122) 0.68 - 1.00
80 (176) 0.30 - 0.33,

Completely released Approximately 1

Partially released 1-9

Completely depressed Approximately 9

AIR REGULATOR

Resistance 70-80

POWER STEERING OIL PRESSURE SWITCH

Resistance fe} Approximately 2+ 3
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