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PRECAUTIONS 

E.C.U. WIRELESS EQUIPMENT 
a Do not disassemble E.C.C.S. control When installing C.B. ham radio or a 

unit. mobile phone, be sure to observe the 
a Do not turn diagnosis mode selector following as it may adversely affect 

forcibly. electronic control systems depending 
a Do not disassemble the E.C.U. on i t s  installation location. 

BATTERY (the E.C.C.S. control unit). 
* Always use a 12 volt battery as If a battery terminal i s  disconnect- 

power source. ad, the memory will return to the units. 
Do not attempt to disconnect ROM value. The E.C.C.S. will now 
battery cables while engine is start to self-control at  i ts initial 
running. value. Engine operation can vary harness of electronic controls. 

slightly when the terminal is discon- 
nected. However, this is  not an 
indication of a problem. Do not 
replace parts because of a slight 

1) Keep the antenna as far as possible 
away from the electronic control 

2) Keep the antenna feeder line more 
than 20 em (7.9 in) away from the 

Do not let them run parallel for a 
long distance. 

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

4) Be sure to ground the radio to vehicle 
INJECTOR 

Do not disconnect injector 
harness connectors with 
engine running. 
Do not apply battery power 
directly t o  injectors. 

FUEL PUMP 
a Do not operate fuel pump when 

there is no fuel in lines. 
a Tighten fuel hose clamps to the 

specified toque. 
E.C.C.S. PARTS HANDLING 

Handle air flow meter care- 
fully to avoid damage. 
Do not disassemble air flow WHEN STARTING 
meter. a Do not depress accelerator pedal connectors. 
Do not clean air flow meter when starting. 
with any type of detergent. a Immediately after starting, do 
Do not disassemble auxiliary not rev up enigne unneces- 
air control valve (VG30ET sarily. resulting in damage to ICs. 
engine). a Do not rev up engine just prior 
Even a slight leak in the air in- to shutdown. 
take system can cause serious 
problems. 
Do not shock or jar the crank 
angle sensor. of ICs. etc. 

E.C.C.S. PARTS HANDLING 
a Securely connect E.C.C.S. harness 

A poor connection can cause an ex- 
tremely high (surge) voltage to 
develop in coil and condenser, thus 

Keep E.C.C.S. harness a t  least 10 
cm (3.9 in\ away from adjacent 
harnesses, to prevent an E.C.C.S. 
system malfunction due to receiving 
external noise, degraded operation 

a Keep E.C.C.S. parts and harnesses 

Before removing parts, turn off 
ignition switch and then disconnect 
battery ground cable. 

dry. 

SEF179F 

EF 8t EC-3 



ENGINE AND EMISSION CONTROL PARTS LOCATION 

A.I.V. unit A.I.V. control 
solenoid valve 

SEF3570 
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E.C.C.S. DIAGRAM 

VG30E engine (Without turbochargar) 

SEF358G 
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E.C.C.S. DIAGRAM 

VG30ET engine (With turbocharger) 

U 

SEF359G 
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E.C.C.S. CHART 

Crank angle sensor b 

Battery voltage 1 

VG30E Engine (Without turbocharger) 

Air flow meter P 

+ 

b 

b 

Throttle valve sensor 
(Except nonCalifornia MK ’ 
model1 

(Non-California A K  model: Only control 
for automatic transmission1 

Fuel temperature sensor 1 b 

~ 

Headlamp switch 
Cooling fan switch b 

Power steering oil pressure switch 

E.C.C.S. 
control 
unit 

Injectors Fuel injection & 
mixture ratio control 

A.I.V. control 

Ignition timing control Power transistor 

A.I.V. control solenoid valve 

b 

Exhaust gas temperature sensor 
(California model only1 

f 

Fuel pressure regulator 
control solenoid valve 

Fuel pressure control 

V L  1 

Fuel pump control Fuel pump 

Air regulator control Air regulator 

Exhaust gas sensor Exhaust gas sensor 
heater control 

“ I  

Air flow meter Air flow meter wire 
cleaning control 

Y I  I 

Exhaust gas sensor Inspection lamps 
nonitor & self-diagnosis (On the control unit) 
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E.C.C.S. CHART 

Crank angle sensor + 

Ignition switch - Air flow meter b 

Detonation sensor 

E.G.R. control 

Exhaust gas temperature sensor 
(California model only) 

E.G.R. control solenoid valve 

I 

Idle switch + 

Throttle valve sensor + 

Throttle valve sensor , 
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(Non-California A i l  model: Only control 
for automatic transmission) 

b 
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Fuel temperature sensor b 

L 
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control 
unit 

-\ I I 
Injectors Fuel injection & 

mixture ratio control 

Ignition timing control Power transistor -- 
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Idle speed control I 

A.I.V. control A.I.V. control solenoid valve 

A I  
Fuel pressure regulator 
control solenoid valve Fuel pressure control 

Fuel pump control Fuel pump 

Air regulator control Air regulator 

I 

I 
Exhaust gas sensor Exhaust gas sensor 

heater control 

Air flow meter Air flow meter wire 
cleaning control 

Exhaust gas sensor Inspection lamps 
monitor & self-diagnosi (On the control unit) 
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FUEL FLOW SYSTEM DESCRIPTION 

VG30E engine (Without turbocharger) 
Prerwre regulator 
control ralenoid valve 

-Fuel filler cap 
with vacuum 
relief valve 

SEF937F 

EF & EC-9 



AIR FLOW SYSTEM DESCRIPTIQN 

Vacuum control valve 

I Throttle valve1 

-A.I.V. control solenoid valve 

Air cleaner 

0 : Intakeairflow 

: Exhaust gas flow 
SEF1861 

VG30ET engine (With turbocharger) F,I.C,D, valve, r A A . C .  valva 

Vacuum control valve 

Emergency relief valve 

B y g a s  vdlw controller 

ro1 solenoid valw 

a : Intake air flow 

: Exhaustgasflow 

SEF1871 
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E.C.C.S. CIRCUIT DIAGRAM 

E.C.C.S. CONTROL UNIT 

SEF155G 
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E.C.C.S. WIRING DIAGRAM 
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E.C.C.S. WIRING DIAGRAM 

I E.C.C.S. CONTROLVNlT I 

GROUND 

SEF156G 



E.C.C.S. DESCRIPTION 

1- I 

S E F 6 l l 8  

Temperature I 

mmpensation resist 

ot wire 
Air flow 

RH : Hot wire red 
RK : Temperature mmpensation 

resistance 
RA. R s  : Constant resistance SEF617B . 

forming circuit Rotor plate 
SEF613B 

Rotor plate SEFE148 

+ 
e m e r y  
sourcd 

Ovtput MltaQe 

Variable resistor 
A i r f l w  " Ground -30 E.C.C.S. 
meter D 

E -  

0 - 31 

26 control 
unit Selfcleaning 

Ground 
- 12 

C 1 - 

Ovtput MltaQe 

Variable resistor 

meter D 

Selfcleaning 

Ground 
C 

I 'SEF646E 

Components 
E.C.U. (E.C.C.S. control unit) 
The E.C.U. consists of a microcomputer, inspection lamps, 
a diagnostic mode selector, and connectors for signal input and 
output, and for power supply. The unit has control of the engine. 

CRANK ANGLE SENSOR 
The crank angle sensor is a basic component of the entire 
E.C.C.S. It monitors engine speed and piston position, and sends 
to the E.C.U. signals on which the controls of fuel injection, 
ignition timing and other functions are based. 
The crank angle sensor has a rotor plate and a wave forming cir- 
cuit. The rotor plate has 360 sl i ts for 1" signal (crank angle sig- 
nal) and 6 sl i ts for 120" signal (engine speed signal). Light 
Emitting Diodes (L.E.D.) and Photo Diodes are built in the wave 
forming circuit. 
When the rotor plate passes the space between the L.E.D. and 
the Photo Diode, the sl i ts of the rotor plate continually cut the 
light which is sent to the photo diode from the L.E.D. This 
causes generating rough-shaped pulses. They are then converted 
into on-off pulses by the wave forming circuit, which are sent t o  
the E.C.U. 

AIR FLOW METER 
The air flow meter measures the mass flow rate of intake air. 
Measurements are made in such a manner that the control circuit 
emits an electrical output signal in relation to the amount of heat 
dissipated from the hot wire placed in the stream of intake air. 
The air flowing around the hot wire removes the heat from the 
hot wire. The temperature of the hot wire is very sensitive to the 
mass flow rate of the air. The higher the temperature of the hot 
wire, the higher i t s  resistance value. This change in the tempera- 
ture (or: resistance) is determined by the mass flow rate of the 
air. The control circuit accurately regulates current (I) in relation 
to  the varying resistance value (RH ) so that V, always equals 
V B .  The air flow meter transmits an output for voltage V, to the 
control unit where the output is converted into an intake air 
signal. 
Also, this air flow meter has self-burning off system in order to  
make hot wire clean. 
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E.C.C.S. DESCRIPTION 

Components (Cont’d) 
CYLINDER HEAD TEMPERATURE SENSOR 
The cylinder head temperature sensor, built into the cylinder 
head, moniton changes in cylinder head temperature and trans- 
mits a signal to the E.C.U. 
The temperature sensing unit employs a thermistor which i s  
sensitive to the change in temperature. Electrical resistance of 
the thermistor decreases in response to the temperature rise. 

I 
Idlecontan . 

SEF903D 

R 

a 

SEF4840  

Pressure regulatol 

SEF626U 

Outlet 
0 

0 
Inlet SEF043C 

IDLE SWITCH 
The idle switch is attached to the throttle chamber and actuates 
in response to  accelerator pedal movement. 
This switch has idle contact and full throttle contact. The idle 
contact is used for engine control. It closes when the throttle 
valve is positioned a t  idle, and opens when it i s  a t  any other 
position. 

FUEL INJECTOR 
The fuel injector is a small, precision solenoid valve. As the 
E.C.U. outputs an injection signal to each fuel injector, the coil 
built into the injector pulls the needle valve back, and fuel is 
injected through the nozzle to intake manifold. The amount of 
fuel injected is controlled by the E.C.U. as an injection pulse 
duration. 

FUEL TEMPERATURE SENSOR 
The fuel temperature sensor i s  built into the pressure regulator, 
and senses fuel temperature. When the fuel temperature is higher 
than the specified level, the E.C.U. enriches fuel injected. 
Do not remove fuel temperature sensor from pressure regulator. 
Always replace as an assembly. 

FUEL PUMP 
The fuel pump with a fue l  damper is an in-tank type, that is the 
pump and damper are located in the fuel tank. The vane rollers 
are directly coupled to a motor which i s  cooled by fuel. 
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E.C.C.S. DESCRIPTION 

I Idle weed adiusring screw1 I 
Idle-up solenoid Y 

I SEFIOOC 

solenoid valve 
F.I.C.O. adjusting screw 

.I.C.O. solenoid valw 

le wed 
juning screw 

I SEF626B 

-Slide olate 

SEF636B 

Components (Cont’d) 

The idle-up solenoid valve is attached to the intake collector. 
The solenoid valve actuates to stabilize idle speed when engine 
load is heavy because of electric load, power steering oil pump, 
etc. 

IDLE-UP SOLENOID VALVE [VG30E] 

A.A.C. (AUXILIARY AIR CONTROL) VALVE LVG30ETl 
The A.A.C. valve is attached to the intake collector. The E.C.U. 
actuates the A.A.C. valve by an ON/OFF pulse of approximately 
160 Hz. The longer that ON duty is left on, the larger the 
amount of air that will flow through the A.A.C. valve. 

DETONATION SENSOR IVG30ETl 
The detonation sensor is attached to the cylinder block and 
senses engine knocking conditions. 
A knocking vibration from the cylinder block is applied as pres- 
sure to the piezoelectric element. This vibrational pressure is 
then converted into a voltage signal which is delivered as output. 

AIR REGULATOR 
The air regulator provides an air by-pass when the engine is cold 
for the purpose of a fast idle during warm-up. 
A bimetal, heater and rotary shutter are built into the air regu- 
lator. When the bimetal temperature is low, the air by-pass port 
is open. As the engine starts and electric current flows through a 
heater, the bimetal begins to rotate the shutter t o  close of f  the 
by-pass port. The air passage remains closed until the engine. is 
stopped and the bimetal temperature drops. 

A.I.V. (AIR INDUCTION VALVE) 
The air induction valve sends secondary air to the exhaust mani- 
fold, utilizing a vacuum caused by exhaust pulsation in the 
exhaust manifold. When the exhaust pressure is below at- 
mospheric pressure (negative pressure), secondary air is sent t o  
the exhaust manifold. When the exhaust pressure is above 
atmospheric pressure, the reed valves prevent secondary air 
from being sent back to the air cleaner. 
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E.C.C.S. DESCRIPTION 
Components (Cont'd) 
EXHAUST GAS SENSOR (Titania type) IVG30ETI 
The exhaust gas sensor, which is placed in the exhaust tube, 
monitors the amount of oxygen in the exhaust gas. 
This sensor is made of ceramic titania which electric resistance 

~ %nwr element (Titania) 
Lead terminals 

drastically changes a t  the ideal air-fuel ratio. 
The E.C.U. supplies the sensor with approximately 1V and takes 
an output voltage of the sensor depending on i t s  resistance. In 
order to  activate the sensor element, it is equipped with a heater. 

SEF716D 

I - 
C 
I 

- - :I c I--. fq," ~~1- 
- * .- r 
Le 
Rich- ideal ratio + L~~~ RT: Resistanceof titania Rich C Ideal ratio+ Lean 

Rc: Comparative resistance Mixture ratio [equipped in the E.C.U.) Mixture ratio 

SE FZBS D 

I EXHAUST GAS SENSOR (Zirconia Wpe) [VG30El 

Holder 

SEF336A 

I 

Mixture ratio SEF288D 

I I 

~~ ~ 

The exhaust gas sensor, which is placed into the exhaust mani- 
fold, monitors the amount of oxygen in the exhaust gas. 
The sensor has a closed-end tube made of ceramic zirconia. The 
outer surface of the tube is exposed to exhaust gas, and the inner 
surface to atmosphere. The zirconia of the tube compares the 
oxygen density of exhaust gas with that of atmosphere, and 
generates electricity. In order to  improve generating power of 
the zirconia, i t s  tube is coated with platinum. The voltage is 
approximately 1V in a richer condition of the mixture ratio 
than the ideal air-fuel ratio, while approximately OV in leaner 
conditions. The radical change from 1V t o  OV occurs a t  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 1 V or OV t o  the E.C.U. 

POWER TRANSISTOR AND 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. 
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E.C.C.S. DESCRIPTION 

0 ;  
Field plate 

, - - - - - - - - - >  

', Magnetic 
<%-/' line 

Field plate 

Oil seal 

0 
To speedometer cable SEFeBOB 

TYPE B 1 SEFBlZE 

- 
TYPE A 

TPlunger I 

1 SEF613E 

Components (Cont'd) 
VEHICLE SPEED SENSOR 
The vehicle speed Sensor provides a vehicle speed signal t o  the 
E.C.U. 

Needle type spaadometer models 
The speed Sensor consists of a reed switch, which is installed in 
the speed meter unit and transforms vehicle speed into a pulse 
signal. 

Digital type speedometer models 
The speed sensor consists of an L.E.D., photo diode, shutter and 
wave forming circuit. Its principle is the same as that of the 
crank angle sensor. 

A.I.V. CONTROL SOLENOID VALVE (TYPE B) 
The A.I.V. control solenoid valve cuts intake manifold vacuum 
signal for A.I.V. control. The solenoid valve actuates in response 
to  the ON/OFF signal from the E.C.U. When the solenoid is off, 
the vacuum signal from the intake manifold is cut. As the control 
unit outputs an ON signal, the coil pulls the plunger downward, 
and feeds the vacuum signal t o  the A.I.V. control valve. 

E.G.R. CONTROL SOLENOID VALVE (TYPE A) 
The E.G.R. syStem is controlled only by the E.C.U. At both low 
and high speed revolution of engine, the solenoid valve turns on 
and accordingly the E.G.R. valve cuts the exhaust  as leading 
t o  the intake manifold. 

P.R. (PRESSURE REGULATOR) CONTROL SOLENOID 
VALVE (VG30E: TYPE A, VG30ET: TYPE B) 
The solenoid valve actuates in response to  the ON/OFF signal 
from the E.C.U. When it is off, a vacuum signal from the intake 
manifold is fed into the pressure regulator. As the control unit 
outputs an ON signal, the coil pulls the plunger downward, and 
cuts the vacuum signal. 

SAFETY RELAY 
Safety relay, which is located behind the right side of hoodledge, 
prevents any damage to  the E.C.U. and injectors when battery 
terminals are connected in reverse. 
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E.C.C.S. DESCRIPTION 

Engine speed and piston position 
Crank angle sensor 

~ 7 Amount of intake air 
Air flow meter 1 

Engine temperature 
b 

Density of oxygen in exhaust gas 
Exhaust gas sensor 

Throttle valve idle position ' 

SEF072G 

E.C.C.S. 

Components (Cont'd) 
EXHAUST GAS TEMPERATURE SENSOR 
[Carifornia model] 
The exhaust gas temperature sensor is located near E.G.R. valve, 
detects exhaust gas temperature and emits signals to the E.C.U. 
This part employs a thermistor which is sensitive to changes in 
temperature. The electric resistance of a thermistor decreases in 
response to a temperature rise. 

Fuel Injection Control 

I I 

Vehicle speed 
b 

Start signal 
b 

Fuel temperature + 

Battery voltage 

control 
NeutraI/lnhibitorrvvItch(VG30;;;] Gear position unit 

Injector 1 
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E.C.C.S. DESCRIPTION 

Rich 

A 

enrichment 

enrichment 

cylinder head temperature 

SEF4860 

I CLOSEOLOOP 

'E.C.C.Sj l f d  
I CONTROL 

n injector 

Feedback signal 

A 

injection I I 

Fuel Injection Control (Cont'd) 
The E.C.U. calculates the basic injection pulse width by process- 
ing signals from crank angle sensor and air flow meter. Receiving 
signals from each sensor which detects various engine conditions, 
the E.C.U. adds various enrichments, which are pre-programmed 
in the control unit, to the basic injection amount. Thus, the 
optimum amount o f  fuel i s  injected through the injectors. 
1) Fuel enrichment 

During warm-up 
When starting 
After idle 
With heavy load 

The enrichment rate for "when accelerating" and "with heavy 
load" are pre-programmed for engine speed and basic injection 
pulse width. 

In each of the following conditions, fuel is enriched. 

When cylinder head temperature is high. 

2) Mixture ratio feedback control 
The mixture ratio feedback system is designed to  control 
the mixture ratio precisely to  the stoichiometric point so 
that the three-way catalyst can minimize CO, HC and NOx 
emissions simultaneously. This system uses an exhaust gas 
sensor located in the exhaust manifold to give an indication 
of whether the air-fuel ratio is richer or leaner than the 
stoichiometric point. The control unit adjusts the injection 
pulse width according to the sensor voltage so the mixture 
ratio will be within the narrow window around thestoichio- 
metric air fuel ratio. 
However, this system will open under the following con- 
ditions: 
When starting. 
When engine and exhaust gas sensor is cold. 
When driving a t  high speeds or under heavy load. 
At  idle 
When exhaust gas sensor monitors a too lean condition for 
more than 10 seconds. 
When fuel shut-off is in operation. 
When exhaust gas sensor is malfunctioning. 
When pressure regulator control system is in operation. 

EF & EC-20 



Group injection 

No. 1 cylinder u 
No. Z cyltndn- 
No. 3cylind.r- 
NO. 4 cylinder- 
No. 5 c y l i n d e r b  
No. 6 c y l i n d e r b  

C 1 engine c y c l e 4  

e Simultaneous iniection 

No. cylinder n n n 
No. z cylinder- 
No. 3 cylinder- 
No.4cy1inderu 
No. 5 cylinder- 
N ~ .  6cylinder-n-n-i-, 

C 1 engine cycle _I 

SEFMOB 

EF & EC-21 

3) Injection timing 
Two types of fuel injection systems are used - simultaneous 
injection and group injection. In the former, fuel is injected 
into al l  six cylinders simultaneously twice each engine cycle. 
In other words, pulse signals of the same width are simul- 
taneously transmitted from the E.C.U. to  the six injectors 
two times for each engine cycle. 
In the group injection system, six injectors are divided into 
two groups - No. 1, No. 2, No. 3 and No. 4, No. 5, No. 6. 
And fuel is injected into each group separately once each 
engine cycle. 

When any of the following conditions are met, fuel injection 
shifts to  simultaneous injection from group injection. 

* When starting. 

Engine speed is more than 3,000 rpm. 
Cylinder head temperature is below 60°C (140°F). 

Engine speed and piston position 
Crank angle sensor t 

Amount of intake air 
Air flow meter t 

Engine temperature 
t 

Throttle valve idle wsition 
Idle switch ’ 

Vehicle speed 

Start signal 
Ignition switch b 

Engine knocking 
t 

j Battery voltage 
Battery 

E.C.C.S. 
control Power transistor 
unit 



E.C.C.S. DESCRIPTION 

prevent rough idle when any of the following 

The control unit senses the idle condition, and 
determines ON/OFF signal. The signal from the 
control unit is transmitted to  the idle-up solenoid 
valve to  stabilize idle speed. 

Condition conditions are met. 

During engine start 

20 seconds after engine start 

Battery voltage is  below 12V 

Headlamp switch ON 

Cooling fan switch ON 

Power steering oil pressure switch ON 

Except above 

Ignition Timing Control (Cont'd) 
Detonation feedback operation 

The retard system by detonation sensor is designed 
only for emergencies on VG30ET engines. The 
basic ignition timing is pre-programmed within the 
anti-knocking zone, even i f  recommended fuel is 
used under dry conditions. Consequently, the 
retard system does not operate under normal 
driving conditions. 
However, i f  engine knocking occurs, the detona- 
tion sensor monitors the knocking condition and 
the signal is transmitted to  the E.C.U. After 
receiving it, the control unit retards the ignition 
timing to avoid the knocking condition. 

Idle-up solenoid 
operation 

ON 

OFF 

Idle-up Control (VG30E engine) 

Throttle valve idle position 

Engine temperature 

Head lamp switch 
Cooling fan switch .I Load signal 

Power steering oil pressure switch 

Battery voltage 
Battery 

-4 Idle-up solenoid valve I 
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E.C.C.S. DESCRIPTION 

Battery 

Idle SDeed Control (VG30ET engine) 

Battery voltage . 

Engine speed Crank angle sensor 

I I I 

I J I 
Engine temperature * 

Start signal i 
Throttle valve idle position 

Neutral position 
Neutralllnhibitor switch 

I I I 
Air conditioner operation 

Vehicle speed 
Vehicle speed sensor 

E.C.C.S. 
control 
unit 

Auxiliary air control valve 

The idle speed is controlled by the E.C.U., cor- temperature and gear position. The control unit 
responding to the engine operating conditions. then sends an electronic signal corresponding to 
The E.C.U. senses the engine condition and deter- the difference between the best idle weed and the 
mines the best idle speed at  each cylinder head actual idle speed to  the A.A.C. valve. 

WT models A/T models 

t 1,500 

----Battery wltew: Below 12V 

_ _ _ _ _ _ _  AIC "ON,' 

Cylinder head temperature ' C  ("FI Cylinder head temperature ' C  ('FI 

SEF489D SEF490C 
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E.C.C.S. DESCRIPTION 

Engine speed 
Crank angle sensor b 

Engine temperature ' 
Throttle valve idle position 

Idle switch 

Start signal 
b 

E.C.C.S. 
control 
unit 

E.G.R. control solenoid 
valve 

E.G.R. control solenoid valve, 

Condition In the exhaust gas recirculation system, some of 

E.G.R. control valve 

Start signal 

E.G.R. control 
solenoid 

Cylinder head 
temperature snmr 

Crank angle sensor 

SEFMZB 

nitrogen oxide density in the exhaust gas. 
When the E.G.R. control valve is open, some of the 
exhaust gas is led from the exhaust manifold to  the 
E.G.R. tube. The exhaust gas is then regulated by 
E.G.R. valve, and is introduced into the intake above 2,700 rpm 

Under heavy load driving 

Low engine temperature 

High engine temperature 

Engine speed 

Except above manifold. 
The signal from the E.C.U. is sent to the E.G.R. 

ON 

OFF 

!.G.R. system 

Does not 
operate 

Operates 

control solenoid valve, which cuts the vacuum line 
for the E.G.R. control valve when any of the 
following conditions are met. 
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E.C.C.S. DESCRIPTION 

Fuel Pump Control 
Engine speed 

Crank angle sensor I 
Start signal 

Ignition switch + 
E.C.C.S. 
control 
unit 

Throttle valve idle position 
Idle switch 

When engine is starting 
[Engine temp.: 
above 100°C (212OF)I 

Battery voltage 
Battery I 

ON Operates 

FUEL PUMP 
RELAY 

After started 
[Engine temp.: 
above 100°C (212'F)I 

E.C.C.S. 
CONTROL 
UNIT  

ON for 
30 seconds Operates Description 

The fuel pump is controlled by the E.C.U. adjust- 
ing the output voltage supplied to the fuel pump. 

Condition Fuel pump operation 

Operates for 
5 seconds 

Ignition switch is  tunred to ON. 

Engine running and cranking Operates 

When engine is  stopped 

2) Fuel pump relay ON-OFF control (terminal 
@) 

Stops in 1 second 

Fuel pump Fuel pump 
relay operation I operation 

Condition 

Except as shown above 

Ignition switch is  turned 
to ON 5 seconds 

Operates for 

stops 

stops I OFF I When engine sta l ls  and 
except as shown above 

Fuel pump voltage control 

Conditions I Voltage 

5 seconds after ignition switch is  
turned to ON 

Engine cranking 

30 seconds after engine start 
[above 5OoC (122"FIl 

Engine temp. above 90°C (194OF) 
[Idle switch "OFF"] 

Engine temp. below 10°C (5OOF) 

0.1 - 0.3 V 

Except above 1 9 - 1 4 V  
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E.C.C.S. DESCRIPTION 

Engine temperature 
t 

Throttle valve idle position 

Engine speed 

’ Idle switch 

Crank angle sensor 

Start signal 

A.I.V. control solenoid 

unit tl valve 

E.C.C.S. 
control 

EF & EC-26 

A.I.V. control 
solenoid 

The air induction system is designed to  send 
secondary air to  the exhaust manifold, utilizing a 
vacuum caused by exhaust pulsation in the exhaust 

The exhaust pressure in the exhaust manifold During deceleration 

usually pulsates in response to the opening and 
closing of the exhaust valve and it decreases below 

Condition 

Low engine temp. manifold. ~ ON 

Except above* OFF 

A.I.V. control 
system 

Operates 

Does not 
operate 



E.C.C.S. DESCRIPTION 

Fuel temperature 
c 

Start signal 
c 

Engine speed 

Amount of intake air 

E.C.C.S. Pressure regulator 
control control solenoid 
unit 

Fuel temp. 40-  78'C (104. 172OF) 

regvlmor 
control control 
solenoid solenoid 
valve valw 

Amrox. Approx. 3 min. 

above 78OC (172'F) 

SEF7418 30 sec. 
SEF408C 

I 
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E.C.C.S. DESCRIPTION 

Engine speed ’ E.C.C.S. 
control 

Start signal unit 
Ignition switch 

Air regulator 

Description 

The air regulator is controlled by the E.C.U. a t  
the same time as fuel pump ON-OFF control. 

Operation (Air regulator ON-OFF control) 

Air regulator 
operation 

Condition 

Except as shown above 

I Operates fot 
5 seconds 

Ignition switch is  turned to ON 

OFF 

While engine is  running and 
cranking I Operates 

Engine speed ’ 
Amount of intake air 

When engine is  stopped I OFF in 1 second 

E.C.C.S. 
control - Exhaust gas sensor 
unit 

0 Engine speed is less than 
2,800 rprn. 

0 Exceot under heavv load 
ON 

following way. 
Exhaust gas sensoi 

heater 
Condition 

Except as shown above I OFF 
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E.C.C.S. DESCRIPTION 

control 
Engine temperature unit Cylinder head temperature sensor 

Air Flow Meter Self-cleaning Control 
Engine speed 

Air flow meter 

"ON" signal 
E.C.C.S. Ignition switch 

I I 

Vehicle speed 
Vehicle speed sensor 

ON I ' I I  1 OFF ~ ~ Ignition witch 

Self-clsaning 1 OFF -b 
5 n c .  iw .  

S E F B I R I  

I I  
I ,  

I 1  

I 
ON ' 

Ignition witJ+ I 

1 OFF Self-clsaning 

Description 

After the engine is stopped, the E.C.U. heats up the hot wire to 
approximately l,OOO"C (1,832"F) to  burn out dust which 
adhered to  the hot wire. 

Omration 

Condition 

Engine speed has not exceeded 1.500 rpm 
before key off, 

Vehicle speed has not exceeded 20 kmlh 
(12 MPH) before key off. 

Cylinder head temperature is  higher than 
115OC (239OF) when key off. 

Engine stall with key in ON position. 

Except as shown above 

Selfcleaning system 

Does not operate 

Operates 
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E.C.C.S. DESCRIPTION 

Fail-safe System 

Fuel injection control 
system 

AIR FLOW METER 

Description 

When the output voltage of air flow meter is lower 
than the preprogrammed value, the E.C.U. judges 
it as a malfunctioning of air flow meter. The 
E.C.U. fixes the systems in the following con- 
dition. 

Operation 

Fuel is  shut off above 
2.000 rpm. 

(Engine speed does not 
exceed 2.000 rpm.) 

Svstem I Fixed condition 

E.G.R. control svstem I OFF 

A duty ratio is  fixed at  
the preprogrammed value. Idle speed control system 

CYLINDER HEAD TEMPERATURE SENSOR 

Description 

When the output signal of cylinder head tem- 
perature sensor is abnormal the E.C.U. judges it as 
a malfunctioning of cylinder head temperature 
sensor. 
The E.C.U. decides the cylinder head temperature 
according to  the time from ignition switch ON. 

Operation 

Cylinder head 
temperature decided I Condition 

I 2OoC(68'F) Just as ignition switch is 
turned ON or Start 

I 80°C (176'F) More than 6 minutes after 
ignition ON or Start I 20 - 80°C (68 - 176'F) 

(Depends on the time) Except as shown above 
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DIAGNOSTIC PROCEDURE 

I Sanrorr I 
Control unlt Actuators 

6 2  
1 SEF232G 

Introduction 
The engine has an electronic control unit t o  control major sys- 
tems such as fuel  control, ignition control, idle speed control, 
etc. The control unit accepts input signals from sensors and 
instantly drives actuators. I t  is essential that both kinds of signals 
are proper and stable. At  the same time, it is important that 
there are no conventional problems such asvacuum leaks, fouled 
spark plugs, or other problems with the engine. 
I t  is much more difficult to diagnose a problem that occurs 
intermittently rather than continuously. Most intermittent 
problems are caused by poor electric connections or faulty 
wiring. In this case, careful checking of suspicious circuits may 
help prevent the replacement of good parts. 
A visual check only may not find the cause of the problems. 
A road test with a circuit tester connected to a suspected circuit 
should be performed. 
Before undertaking actual checks, take just a few minutes to 
talk with a customer who approaches with a driveability com- 
plaint. The customer is a very good supplier of information on 
such problems, especially intermittent ones. Through the talks 
with the customer, find out what symptoms are present and 
under what 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. 

Work Flow 

c CHECK-IN 1 
STEP 1 LISTENING TO CUSTOMER COMPLAINTS ---.Diagnostic Worksheet I 

+ 
* 
* 
* [EF & EC-35 -601 ., 

I -c 

[EF & EC-321 

DUPLICATION OF OPERATING CONDITIONS THAT LEAD 
TO MALFUNCTIONS 

.---Intermittent Problem Simulation 
[EF & EC-331 

STEP 2 

STEP 3 r+ ELIMINATING GOOD PARTS/SYSTEMS ---- Diagnostic Table 

STEP 4 j [ 

STEP5 I REPAIR / REPLACEMENT 

STEP 6 N y i i  FINAL CHECK 

I 
I 

INSPECTION ON THE BASE OF EACH COMPONENT ----Electronic Control System Inspection 
I [EF & EC-82 -1371 
I 

I 

O.K. a 
CHECK-OUT 
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DIAGNOSTIC PROCEDURE 

KEY POINTS 

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

Weather conditions, 
Symptoms 

Diagnostic Worksheet 
There are many kinds of operating conditions that lead to mal- 
functions on engine components. 
A good grasp of such conditions can make troubleshooting faster 
and more accurate. 
In general, feelings for a problem depend on each customer. It is 
important t o  fully understand the symptoms or under what con- 
ditions a customer complains.. 
Make good use of a diagnostic worksheet such as the one shown 
below in order to utilize al l  the complaints for troubleshooting. 

- 
Customer name MR/MS Model & Year VIN 

Engine # Trans. Mileage 

I Incident Date I Manuf. Date I In Service Date 

Incident occurrence 

Freouencv 

0 Startability 

0 Just after stopping 0 While loading 

0 Just after delivery 0 Recently 
0 In the morning 0 At night 0 In the daytime 

0 All the time 0 Under certain conditions 0 Sometimes 

0 Impossible to start 0 No combustion 0 Partial combustion 
0 Partial combustion affected by throttle position 
0 Partial combustion NOT affected by throttle position 

O Possible but hard to start 0 Others 1 I 

~~ 

Weather conditions 

Weather 

Temperature 

Engine conditions 

Road conditions 

Driving conditions 

Check engine light . 

0 Idling 

0 Driveability 

0 Engine stal l  

Symptoms 

0 Not effected 

O Fine 0 Raining 0 Snowing 0 Others [ 1 
0 Hot 0 Warm 0 Cool 0 Cold 0 Humid OF 

Cold 0 During warm-up 0 After warm-up 
I I I 1 

Engine speed 2,000 4,000 6,000 8,000 rpm 

0 In town 0 In suburbs 0 Highway 0 Off road (up/down) 

0 Not affected 
0 At starting 0 While idling 0 At racing 
0 While accelerating 0 While cruising 
0 While decelerating 0 While turning (RH/LH) 

Vehiclespeed 1, ' I b  
0 Turned on 0 Not turned on 

' 2b ' 3b ' 40 ' i 0  ' $0 MPH 

0 No fast idle 0 Unstable 0 High idle 0 Low idle 
O Others [ 1 
0 Stumble 0 Surge 0 Detonation 0 Lack of power 
0 Intake backfire 0 Exhaust backfire 
O Others I 1 
0 At the time of s ta r t  0 While idling 
0 While accelerating 0 While decelerating 
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DI AGNOSTI C PROCEDURE 

wrnptorn. . 

Variable factor 

Mixture ratio 

Ignition timing 

Mixture ratio 
feedback control 

Idle speed 

Electric 
connection 
(Electric 
continuity) 

Temperature 

Moisture 

Electric loads 

Idle switch 
condition 

Ignition spark 

Influential part 

Pressure regulator 

Distributor 

Exhaust gas sensor 

Control unit 

I.A.A. unit 

Harness connectors 
and wires 

Control unit 

Electric parts 

Load switches 

Control unit 

Timing light 

Intermittent Problem Simulation 
In order to duplicate an intermittent problem, it is effective to 
create similar conditions for component parts, under which the 
problem might occur. 
Perform the activity listed under Service procedure and note the 
result. 

Target condition 

Made lean 

Made rich 

Advanced 

Retarded 

Suspended 

Operation check 

Raised 

Lowered 

Poor electric 
connection or 
faulty wiring 

Cooled 

Warmed 

Damp 

Loaded 

ON-OFF switching 

Spark power check 

Service procedure 

Remove vacuum hose and apply vacuum. 

Remove vacuum hose and apply pressure. 

Rotate distributor clockwise. 

Rotate distributor counterclockwise. 

Disconnect exhaust gas sensor harness connector. 

Perform self-diagnosis (Mode 1/11) a t  2,000 rpm. 

Turn idle adjust screw counterclockwise. 

Turn idle adjust screw clockwise. 

Tap or wiggle. 

Race engine rapidly. See if the torque reaction of 
the engine unit causes electric breaks. 

Cool with an icing spray or similar device. 

Heat with a hair drier. 
[WARNING: Do not overheat the  unit1 

Wet 
[WARNING: Do not directly pour water on 

components. Use a mist sprayer.1 

Turn on head lights, air conditioner, rear defogger, 
etc. 

Perform self-diagnosis (Mode IV). 

Try to flash timing light for each cylinder. 
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DIAGNOSTIC PROCEDURE 

Ignition 

light 

Idle RPM 

3 

0' 

inspection 

Tail pipe 

I Every i n m  should ba check& after 
warming up sufficiently. 

SEFJS80 

Specifications 
1) Idlespeed 

VG30E (MIT & A/T in "D' position): 
700150 rpm at sea level 
650150 rpm at  high altitudes 

MIT; 700150 rpm 
N T ;  650150 rpm (in "D' position) 

VG30ET: 

2) Ignition timing 
VG30E: 

MIT; 15"+2" B.T.D.C. 
AIT; 20"*2" B.T.D.C. 

MIT; 10"+2" B.T.D.C. 
N T ;  15"*2" B.T.D.C. 

VG30ET: 

3) Idle CO 
0 0.2 - 8.0% (in tail pipe) 

Throttle valve switch harness connector 
disconnected (No A.I.V. controlled condition) 
Cylinder head temperature sensor harness 
connector disconnected and then 2.5 ki2 
resistor connected. 
Exhaust gas sensor harness connector 
disconnected. 

0 Flashes of E.C.U. red inspection lamp in mode I1 (If flashes, 
O.K.) 

4) Mixture ratio at  approximately 2,000 rprn of engine speed. 
Number of  ftashes of E.C.U. inspection 
green lamp in mode I: 

5 times or morel10 seconds 
5) Engine speed of idle switch OFF + ON 

MIT: 
A/T: 

Idle speed + 2501150 rpm 
Engine speed (In "N" position) 
+ 2501 150 rpm 
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DIAGNOSTIC PROCEDURE 

Diagnostic Table 
To assist with your troubleshooting, some typical diagnostic procedures for the following symptoms are 
described. 

CONTENTS 

1. Impossible to start  - no combustion .......................................... EF & EC-36 
2. Impossible to start  - partial combustion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-37 
3. Impossible to start  - partial combustion (not affected by throttle position) . . . . . . . . . . . .  EF & EC-38 
4. Impossible to  start - partial combustion (throttle position changes 

combustion quality) ...................................... EF & EC-39 

5. Hard to  start  - before warm-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-40 
6. Hard to  start  - after warm-up.. ......................................... EF & EC-41 
7. Hard to  start - every time ............................................. EF & EC-42 
8. Hard to  start - morning after a rainy day .................................. EF & EC-43 

9. Abnormal idling - no fast  idle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-44 
10. Abnormal idling - low idle (afterwarm-up) ................................... EF & EC-45 
11. Abnormal idling - high idle (after warm-up) .................................. EF & EC-46 

12. Unstable idling - before warm-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-47 
13. Unstable idling - afterwarm-up.. ......................................... EF & EC-48 

14. Poor driveability - stumble (while accelerating) ................................ EF & EC-49 
15. Poor driveability - surge (while cruising) ..................................... EF & EC-50 
16. Poor driveability - lack of power ........................................... EF & EC-51 
17. Poor driveability - detonation ............................................. EF & EC-52 

18. Engine stall - during start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-53 
19. Engine stall - while idling.. . .......................................... EF & EC-54 
20. Engine stall - while accelerating ........................................ EF & EC-55 
21. Engine stall - whilecruising ........................................... EF & EC-56 
22. Engine stall - while decelerating/just after stopping ......................... EF & EC-57 
23. Engine stall - while loading (power steering, air conditioner, headlamps, etc.) . . . . .  EF & EC-58 

24. Backfire - through the intake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EF & EC-59 
25. Backfire - through the exhaust ...................................... EF & EC-60 

REMARKS 

In the following pagas, the numbers such as 0 ,  8 in the above chart correspond t o  those in the 
service procedure described below. 
Possible causes can be checked through the service procedure shown by the mark "0". 
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DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont’d) 

SYMPTOM & CONDITION 1 I Impossible to start - no combustion 1 

SERVICE PROCEDURE 

N.G. 
--b Check fuel pump andlor 

related circuits. 
[See page EF & EC94.1 

Listen for fuel pump 

i :  

Listen for injector 
SEF280G 

Operating round. operating round, 

-CHECK- - -CHECK- - MEASURE 

Ignition wire !L ,~epiace thewire. %reJ cCHECK- 

..~ 
SEF281G L S E F 2 8 3 G  J 

Make sure tachometer 
needle moves when crankin! 

Check flasher of timing 
3. light for weakness. suspect wires -= sparr plug 

‘ 1 ’  SEF2820) 
Remove spark plugs and 
check their ignition sparks. 

-CHECK- 

Adjust ignition timing. 
3 EF & EC34.1 

Check ignition timing. 

N.G. - 
[See pagi 

N.G. 
-Check crank angle sensor 

andlor related circuits. 
[See page EF a EC84.1 

Perform relfdiagnorir 
Mode III  (for crank angle 

EF %t EC-36 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
2 I Impossible to start  - partial combustion I SYMPTOM & CONDITION 

SPEC1 FlCATlONS ---g 

SERVICE PROCEDURE 

SEF279G 
Listen far fuel pump 
operating sound 

LISTEN 

-Check injector circuit. 
[See page EF & EC120.1 

U.G. 
-Check fuel pump endlor 

related circuits. 
[See page EF EC94.1 

Injector 
' !! 

Listen for injector operating 
round. I O.K. APPLY . O.K.1 -p 7 Improved 

SEF291G 

Connect vacuum hose to  
pressure regulator and 
measure fuel pressure. 

Remove vecuum hose from 
Pressure regulator. and 
apply vacuum andlor 
pressure, and try to start. I 

-Adjust ignition timing. 
[See page EF & EC34.1 

Cheek Mixture ratio 
feedback system. 
[See page EF & EC143.1 

Check ignition timing, 

EF 8t EC-37 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 3 
Diaanostic Table (Cont'dl 

Impossible to start - partial combustion (not affected by throttle Position I 

CONTROL SVSTE 

;ERVICE PROCEDURE 
-LISTEN -CHECK - 

Check injector Circuit. 
[See page EF & EC-120.1 

Injector 

Listen far injector operating 
round. I O.K. 

Check throttle chamber 
por ts  and valve for clogging. 

MEASURE 
+ 

Connect Vacuum hose t o  
pressure regulator and 
measure fuel pressure. 

rZ-1 O.K. 
Ignition wire 

regulator 

Check Vacuum hosn of Prer- 
sure regulator for clogging. 

Remove vacuum hose from 
pressure regulator, and tw 
to start. 

Repair or mplace thn hose. Remove spark plugs and 

Check ignition timing. 

I N.G. 

Check flasher of timing . 
light for weakness 

N.G. - 

Measure resistance of 
suspect ignition wires. I N.G. 

Replace thewirer. 

check their ignition sparks 
by cranking. 

Check the senmr circuits. 
(See page EF & EC-88- 
(cylinder head temp. sensor), 
page EF & EC84 
(crank angle sensorI.1 

J 
r 

4 
Adjust ignition timing. 
[See page EF & EC34.1 for C.A.S. 

PERFORM 

SBIfdiagnorir Ignition 
Mode 111 

Perform selfdiagnosis Mode 
111 (for cylinder head temp. 
sensor and crank angle rensorl. 

Start with cylinder head 
temp. rensor connectar 
disconnected. 

PERFORM 

Selfdiagnosis 3! !%check starter Circuit. 
Mode IV 

Perform selfdiagnosis 
Mode IV (for *art signal). 

[See page EF & ECll8.1 
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D I AG NOSTl C PROCEDURE 
Diagnostic Table (Cont’d) 

SYMPTOM & CONDITION 4 Impossible to start  - partial combustion (throttle position changes 
combustion quality) 

TNTAKE SYSTEM Throttle chamber (with ports cloggedl 0 

m r o n l e  valve (clogged) 0 
Air regulator (stuck closedl 0 
Idle speed control valve 0 

CONTROL SYSTEM Cylinder head temperature sensor 0 

Idle switch 0 

Neutral switch 

SERVICE PROCEDURE 

lo 

CHECK - 
Throttle chamber 
r 

Check throttle chamber 
ports for clogging. 

CHECK - 
, Air regulator 

Make sure air regulator stays 
open before warm-up 

-CHECK - 
D 

STAR1 

weed 

W I V E  
SEF977F 

Check terminal voltage Of 
idle weed control valve while 
cnnking. 

4.G. 
-Clean the ports. 

4.G. 
-Check air regulator andlor 

i t s  circuit. 
[See page EF & EC136.1 

N.G. + Check idla w s d  control 
circuit. 
[See pa@ EF & EC128/130.1 

CHECK ~ 

Throttle chamber 

e 
LSEF290G 
Check throttle valve for 
clogging. 

U.G. -Clean thevalve. 
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DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont’d) 

SYMPTOM & CONDITION 5 I Hard to start  - before warm-up I 

CONTROL SYSTEM 

SERVICE PROCEDURE 

CHECK - 
STAR 

b 

Tachometer Ignition 
switch 

SEF28lG 
Make sure tachometer 
indicates about 3W rPm 
while cranking. 

CHECK- 

Air regulator @-- , 

c SE F 293Ge 
Make SUR air regulator stays 
open before warm-up. 

-PERFORM- 

Selfdiagnosis 
Mode 111 

0 

.SEF285G 

N.G. (less than 12V1 
-Charge the battery. 

(6- MEfiURE7 

Battery 

Measure battery voltage. 

N.G. 
-Check air regulator andlor 

i t s  circuit. 
[See page EF & EC136.1 

-PERFORM 

Selfdiagnosis 
Mods IV 

-Check the malfunctioning 
witches andlor circuits. 
[See page EF & EC118 

0 

(nan signal), 
page EF & EG96 
(idle switchI.1 

SEF285G 
Perform selfdiagnmis 
Mode IV (for start signal 
end idle switch). 

CRANK 

sensor circuit. 
[See page EF & EC88.1 

Ignition 
Cylinder head switch 

Perform relfdiagnosir~-- 
Mode 111 (for cylinder 
head temp. sensor). disconnected. 

Start with cylinder head 
temp. sensor connector 

EF & EC-40 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 6 Hard to start - after warm-up 

SPECIFICATIONS 

OTHERS Starter (operation too slow) 

:RVICE PROCEDURE 

Tachometer Ignition 
switch 

LSEF281G 
Make sure tachometer 

4 
m- 7 

Battery 

SEF296G 
Measure battery voltage. 

indiatesabout 300 rpm 
while cranking. 

~ M ~ ~ ~ ~ M ~  Selfdiagnosis ---+Check N.G. sensor circuits. 

ISae paw EF & EC88 

P . G .  (less than 12VI 

Charge the battery. 

[cylinder head temp. sensod, 
page EF & EC86 
(air flow meter), 
pageEF& EC112 
(fuel temp. senrod.1 

SEF285G 
Perform selfdiagnosis Mode 
111 (for cylinder head tamp. 
sensor. air flwv meter and 
fuei temp. rensor). 

+Proceed to  other steps. 
I f  everything is  O.K., 
check fuel vapor pnrrure. 

Cool fuel lines with wet 
rags. etc. and try to start. 

~ M ~ ~ ~ l  Selfdiagnosis -Check N.G. starter circuit. 

ISeepapeEF&EC118, 

SEF285G I 
Perform selfdiagnosis 
Mode N (for start signal). 

control solenoid 

Pressure 

valve 

SEF287G SEF979F 

Check surge tank for cracks, 
and oneway valve for 
clogging. 

Check terminal voltage of 
pressure regulator control 
solenoid while cranking. 

Listen for clicking round 
from pressure rwuletor 
control solenoid when 
applying battery voltage. 

Check vecuum hose of 
pressu<e regYIetor for 

~ N . G .  

Replace the solenoid. 
Check the solenoid circuit. 
[See page EF & EC134.1 

Repairlreplaa the parts. Repair or replam the hose. 

EF 81 EC-41 



SYMPTOM 81 CONDITION 7 Hard to start  - every time 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 8 Hard to start - morning after a rainy day 

SERVICE PROCEDURE 

+ 

Check flasher of timing 
light for weakness. susp6-a wires. 

Measure resistance of 

l0.K. 

I 
F ~ ~ ~ Y  can start 

U.G. 
-Replace thewires. 

~~ ( Ignition coil s,F&,d 
Dry distributor andlor 
ignition coil and try to 
start 

parts 

l- 
-CHECK - B 

SEF282G 

!mwe spark plugs and Check ignition sparks. 

EF & EC-43 



DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 9 [Abnormal idling - no fast idle I 

ERVICE PROCEDURE 

4.G. 
-Clean or replant the hose. Air regulator 

SEF293G 

Make sureair regulator 
s o y s  open before warm-up. 

APPLY - 

Check ignition timing. 

I.G. 
-Check avr regulator and/or 

i t s  circuit. 
[See page EF & EC136.1 

Cheek blmwbv hare for 
clogging. 

mproved 
---+A I t  ignition timing. 

[See page EF & EC34.1 

r6e4tq%Check CHECK Mixture mi0 

feedback rvnem. 
[See page EF & EC143.1 

pressure regulator after 
disconnecting vacuum 
hose, and check idling. 

sensor circuit. 
[See page EF & EC88.1 

Ignition 
Cylinder head $,,,it&, 

Start with cylinder head 
temp. sensor connector 

Perform selfdiagnosis 
Mods 111 (for cylinder 
head temp. snsorl. disconnected. 

EF 81 EC-44 



DIAGNOSTIC PROCEDURE 

START 
e 

@ 

Diagnostic Table (Cont'd) 
SYMPTOM 81 CONDITION 10 1 Abnormal idling - low idle (after warm-up) I 

[See page EF & EG86 
N.G. (air flow meter). 

(cylinder head temp. rensorI.1 
- ~ ~ ~ ~ E F & E G E E  

SPECIFICATIONS 

ERVICE PROCEDURE 

CHECK 

Check ianition timino. Check blowby hare for - 
dogging. I N.G. I N.G 

1 4 
Adjust ignition timing. 
[See page EF & EC34.1 Clean OT replace the hose. 

-APPLY 
Improved 

+Check Mixture ratio 
feedback system. 
[See page EF & EC143.1 

regu)stor +Check load signal circuit. 
Presrure NO change 

[see EL recti0n.l SEF291G 

Apply vacuumlpresrure to 
pressure regulator after 
disconnecting vacuum 
hose. and check idling, 

67""" 

CHECK - 
Throttle chamber 

Check throttle chamber 
ports for clogging. I""' 
Clean the ports 

PERFORM - 
Mode 'I' Selfdiagnosi! 

Mode V 

Perform relfdiagnorir Modes 
111 and V (for air f l w  mater. 
and cylinder head temp. 
sensorl. LN.G. 
Check the malfunctioning 
Darts andlor circuits. 

I I (  IgnEonJ 
Cylinder head w i t ch  
temp. sensor SEF292G 

Stan and run engine with 
cylinder head temp. sensor 
connector disconnected. 

Check throttle valve far 
clogging. 

i"'"' 
Clean the valve. 

EF & EC-45 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 11 I Abnormal idling- high idle (after warm-up) I 

Check ignition timing. Cheek intake system for 
I N.G. air leaks. l 0 . K .  + 

Check throttle wire foi "-"'I rough sliding. 
4 

Adjust ignition timing. 
[See page EF & EG34.1 

Repsirlreplace thn part, 

P- 'I 

Pressure 
reguiator 

MEASURE 

Connect vacuum hose t o  
pressure regulator and 
measure fuel pressure. 

t 

SEFZ9lG J .c 
Remove vacuum hose from 
Pressure regulator. and try to start. 

Check Mixture ratio 
feedback system. 
[See page EF & EG143.1 

solenoid 

SEF981F 
Check terminal voltage of 
F.I.C.D. solenoid while 
idling. I 

rQ: : l7 Selfdiagnorir 

Perform selfdiagnarir 
Mode IV Ifor idle w i t ch l .  

IN.". 
Check the idle switch circuit. 
[See page EF & EC-118.1 

Make sure air regulator 
stays cioted after warm-up. 

Check throttle chamber 
ports and valve for clogging. 1 N.G. 1 N.G. 

Check air regulator and/or 
its circuit. 
[Sea page EF .4 EC136.1 

rcHECK- N ~ G  

Clean the portsandlor 
throttle valve. 

I ~ ~ /-Check the Dart endlor circuit. 
[See psge EF & EC1281130.1 I B&l I 
Check sensor circuit.- 
[See PW EF & E M 8  
lcviinder head temo. sanrorl. 
page EF & E M  

Check terminal Voltage of 

Selfdiagnoshs 
Mode 111 START -- 

111 Ifor cylinder head temp. I - - *  Y- 
Cylinder head switch 

Start with cvlinder head 

sensor. crank angle sensor 
and air flow meter). 

. ~ ... 
temp. senior connector 
disconnected. + 

Check the part and/or circuit 
[See H A  rection.1 

EF %I EC-46 



DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 12 I Unstable idling - before warm-up I 

SPECIFICATIONS 

E.G.R. SYSTEM 

N.G. -Adjust ignition timing. 
[See paw EF & EC34.1 

Check ignition timing. 

ERVICE PROCEDURE 

N.G. 
-Check air regulator andlor 

i ts  circuit. 
[See page EF & EC136.1 

Make sure air regulator 
stays open before warm-up. 

[&z:;:, J 
SEF291G 

~ p p l y  vacuumlpressure to 
pressure regulator aftsr 
disconnecting Vacuum 
how, and check idling. 

CHECK 

control 

Check E.G.R. valve for 

-Check Mixture ratio 
feedback system. 
[See page EF & EC143.1 

stays 
lifted 
4 

CHECK - 6- 
E.G.R. solenoid 

Neck terminal voltage of 
G.R. solenoid while operation. 

idling. I 

SEF978F) 
Check terminal voltage of 
idle speed control valw 
while idling. 

Check sensor circuit. 

Cylinder head w i t c h  

hart  and run engina with 
cylinder head temp. sensor 

Perform relfdiagnoris 
Mods111 (for cylinder 
head temp. sensor). connector disconnected. - 

IN'". 
Check the solenoid circuit. 
[See page EF & EC126.1 

EF & EC-47 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM 81 CONDITION 13 Unstable idling - after warm-up 

ERVICE PROCEDURE 

r CHECK 7 cCHECK7 

SEF298G 

Check blow4w hose far Cheek intake system for 
air leaks. 

Check Purge line for leaks. 

~ N . G .  leaks. ~ N . G .  

Remirlreplaee the hose. Rspairlreplace the pan. Repaidreplace the hose. 

Check flashes of timing 
light for weakness. 

MEASURE- F 

SEF309G 

Measure compression 
pressure. 

~ N . G .  

Check cylinder head and 
gasket. 
[See EM section.1 

Measure resistance of 
suspect wires. 

1 N.G. 
Replace the wire. 

~~ 

Check E.G.R. valve far 
operation 

Remove spark plugs and 
check their ignition sparks. 

stavr 
lifted 
+ 
- CHECK- 

E.G.R. rolenoid 
CD 

'SEF303G 

ieck terminal voltage of 
G.R. solenoid while idling. 

1N.G. . 
Check the solenoid cirmit. 
[See page EF & EC126.1 

Pressure regulator FCHECK7 Control solenoid 

Check terminal voltagepf 
the rolenoid while idling. 

1 N.G. . 
Check the soleno,o circuit 
&e paw EF & EC134.1 

CHECK - 

Check ignition timing. 
1 N.G. + 

Adjust ignition timing. 
[See page EF & EC34.1 

SEF285G J 
Perform relfdiagnoris 
Mode IV (for idle mitchl.  1 N.G. 

Check the idle w i t c h  circuit. 
[See page EF & EC96.l 

EF %I EC-48 



DIAGNOSTIC PROCEDURE 

SYMPTOM & CONDITION 14 Poor driveability - stumble (while accelerating) 

SEF301G 

Check intake system for 
air leaks. 

REMOVE- 

SEF285G J 
Perform selfdiagnosis 
Mode IV (for idle switch). 

-Check Mixture ratio 
feedback system. 
[see page EF & EC143.1 

SEF291G 

Remove vacuum hose from 
pressure regulator, and try t o  drive. 

Connect vacuum hose to  
pressure regulator and 
measure fuel pressure while 
driving. lrnprwed + Replace the sensor. 

Mode '" Selfdiagnosis 
No change 
-+Check Mixture ratio -Check the malfunctioning 

sensor 
feedback system. 
[See page EF & EC143.1 

pans andlor circuits. 
[see page EF & ECSG 
lair flow meter). 
page EF & EC-104 

Perform selfdiagnosis Mods (exhaust gar ranrorl.1 Disconnect exhaust gar 
I11 and V (for air flow 
meter and exhaust gas sensor). 

sensor connector, and try 
to  drive. 

EF %i EC-49 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 15 I Poor driveability -surge (while cruising) 1 

I 

ERVICE PROCEDURE 

CHECK 
Stays lifted - 

control 

SEF547A 

Check ignition timing. Check E.G.R. valve for Check intake system for 

~ N . G .  
air leaks. 

Repairlreplace the mrt 

REMOVE- 

Pressure regulator 

SEF291G 

Removevacuum hose 
from pressure regulator. 
and tN to drive. 

~ N . G .  operation, 

Adjust ignition timing. 
[See pew EF & EC34.1 

feedback system. 
[See page EF & EC143.1 

Connect vacuum hose t o  
pressure regulator and 
measure fuel pressure while 
driving. 

N.G. 
-Check the malfunctioning 

parts andlor circuits. 
[See Pege EF & EC84 
[crank angle sensor), 
Page EF ECS6 
(air flow meter), 
page EF & EC-92 

Perform selfdiagnosis Mode 
111 and V (for crank anole 

Check terminal voltage of 
E.G.R. solenoid. 

~ N . G .  

Check the solenoid circuit 
[See page EF & EC126.1 

PERFORM - 
Seifdiapnorir 
Mode N 

\ SEFZ85Gd 
Perform selfdiagnosis 
Mode N (for idle switch). 

Check the idle switch 
circuit. 
[See page EF & EC-96.1 

1 N.G. 

lmprwed - ReDlace the sensor 

No change - Check mixture ratio 
feedback systsm. 
[See page EF & EC-143.1 .. . S E F 307 G 

Oisconnecl exhaust gar sensor 
EDnneEtOr and t." t" driVe. .. . . . . . . . . . , -. .- . . , _ _  

sensor. air flow meter. (ignition signal). 
ignition signal and exhaust 
gas sensor). (exhaust gas sansorl.1 

pige EF ~ E c - i c ~  

EF & EC-50 



DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont'd) 

SYMPTOM & CONDITION 16 I Poor driveability - lack of power I 

FRVICE PROCEDURE 
CHECK 

SEF320G 
Check M air cleaner element Check ignition timing with 
far clogging. 

Replace the Part. 

MEASURE - 

SEF309G 

Measure compression 
pressure. 

Pressure rewlator 

SEF291G 

Remove vacuum hose from 
pressure regulator, and try 
to drive. 

a timing light. 
~ N . G .  

Adjust ignition timing. 
[Sea page EF & EC34.1 

-Check cylinder head and 
gasket. 
[See EM rection.1 

MEASURE- 

Improved - 
Connect vacuum hose to 
pressure regulator and 
measure fuel pressure wh 
driving. I 
Check Mixture ratio 
feedback system. 
[See page EF & EC143.1 

Cheek flasher of timing Check throttle valve for 
rough movement. light for weakness. 

Repsirlreplace I".". the part. MEASURE 

~ N . G .  

e- o,K,ra] 
- 

SEF315G 
Measure resistance of 

Remove spark plugs and 
check theiv ignition sparks. 

PERFORM- 

SEF285G 
Perform selfdiaanosis 
Mode 111 and V i f o r  air 
flow meter). 

~ N . G .  

Check the malfunctioning 
parts andlor circuit. 
[See page EF B EC86.1 

suspect wires. 4 N.G. 
Redace the wires. 

DISCONNECT- 

@ 
sensor 

SEF307G 
Dirconnea exhaust gas 
sensor connector. and try 

Improved I to drive. I No change 

1 ~ e p ~ a c e  the.renror. 

Check Mixture ratio 
feedback system. 
[See page EF & EC143.1 

EF & EC-51 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 17 I Poor driveabilitv - detonation1 

CONTROL SYSTEM 

OTHERS Water temperature (too high) 

Fuel (low octane rating, poor quality) 

SERVICE PROCEDURE 

Too high 
Water +Check cooling system. rCHECK\I [See LC section.1 

L SEF312G 
Cheek water temwrature. 

REMOVE 

SEF291G 

Remove vacuum hose from 
pressure regulator. and try 
t o  drive. 

Connect vacuum hose t o  
pressure regulator, and 
measure fuel pressure while 
driving. 

PERFORM- 
Selfdiagnorir 

parts.  
[See page EF & E W  
[crank angle sensor), 
page EF & E C 8 6  
(air flow rnsterl.1 

SEF285G 

Perform selfdiagnosis 
Mode 111 end V (for crank 
angle sensor and air flow 
meter). 

N.G. 
B A d j u s l  ignition timing. 

[See page EF & EC34.1 

Check ignition timing. 

[TURBOCHARGED ENGINE only1 

Turbocharger 
Check the turbocharger 
system. 
[Sea page EF 8 EClS l .1  

Check whether intake eir 
pressure is  too high, 

EF 8t EC-52 



DIAGNOSTIC PROCEDURE 
Diagnostic Table (Cont’d) 

SYMPTOM 81 CONDITION 18 I Engine stall - during start-up I 

FUEL SYS 
~ 

ERVICE PROCEDURE 

Check ignition timing. 

N.G. 
-Adjust ignition timing. 

[See paw EF & EC34.1 

N.G. - 

Check flashes of timing 
light for weakness. 

-* Ignition wire 

SEF315G 
Measure resistance of 
ignition wires. 

d R e p a i d r e p l a e e  the part 

Check throttle valve for 
rough movement. 

N.G. 
+Replace the wires 

-CHECK- 

-MEASURE- 
0 

SEF309G 

leasure compression 
mewre.  I 

check their ignition sparks. Check cylinder head and 
gasket. r&q=Ty;z;e No canister and/or [See EM rsction.1 

chanm 
I I I 1 -  

1 1 
Shut evaporated fuel to 
intake valve and try to  drive. 

[See page EF B EC143.1 PRESSURE 

regulator lmprowci sensor 

Disconnect exhaust gas 
sensor connector and try 
to  drive. 

Apply vscuum/prerrure to  
pressure regulator after 
disconnecting Vacuum 
hose. and try to drive. 

EF %t EC-53 
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DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 19 1 Engine stall - while idling I 

CONTROL SYSTEM Idle switch (remaining OFFl 0 

Neutral switch (remaining OFFl 0 

Load switches lremaining OFF) 0 0  

feedback system. 
[See page EF & EC143.1 

\ SEF291G 
Remove vacuum h a 0  from 

check idling. 
pressure regulator. and 

FYEMURE7 
Tachometer 

SEFJlGG 

Measure idle speed. 

Adjun idle speed. 
[See pa~s EF & EC34.1 

~ N . G .  

6- CHECK - - 

Idle @sed 
control 

Check terminal voltages o 
idle speed control valve. 

~ N . G .  

Check the part and/or circuit. 
[See page EF & EC128/130.1 

I n S E J  
Connect vacuum hose to  
pressure regulator and 
measure fuel pressure. 

Check flasher of timing 
light for weakness. 

rCHECK- 

F .I .C .D . 
rclenoid 

SEF98lF ti 
Check terminal voltage of 
F.I.C.D. solenoid. 1 N.G 

Check the part and/or circuit. 
[See HA rection.1 

CHECK - 
N.G. (" - 

Remove spark plugs and 
check their gaps and tips. 

indlor 

Check spark plugs for 
being foul orwet with fuel. 

N.G. 
-Check the idle switch circuit. 

[See page EF & EC96.1 

Perform selfdiagnosis 
Mode IV (for idle switch). 

EF & EC-54 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM 13 CONDITION 20 [Engine stall - while accelerating I 

SERVICE PROCEDURE 

Cheek flashm of timing 
light for weakness during 
acceleration. 

MEASURE - 
N.G. - Ignition wire 

SEF31SG 

Measure resiltance of 
suspect wirer. 

ME*UREj -Check N.G. 
cylinder head and 

gasket. 
[See EM rection.1 

SEF309G 
Measure compmsion prassure. 

Check mixture ratio by flashes 
of inspection lamps. 

SEF307G 
Disconnect exhaust @as 
sensor connector. and try 
to  drive. I 

Pmvad 
N o  change Replace the sensor. 

Check Mixture ratio 
feedback system. 
[See page EF & EC143.1 

I 

N.G. 
-Replace the wirer. 

CHECK 

L F t i o n  w y J  

Remove spark plugs and 
check their ignition sparks. 

Selfdiagnosis rZdr7 Mode 'I' Selfdiagnosis 

I I 
SEF285G I 

Perform relfdiagnoris Mode 
Ill and V (for crank angle 
sensor and air flWv meter). 

N.G. 
__* Check the malfunctioning 

pens andlor circuits. 
[Sw pagn EF & EC84 
(crank angle rensorl. 
page EF B EC86 
lair flow metsrl.1 

EF %t EC-55 



SYMPTOM 81 CONDITION 21 

IRVICE PROCEDURE 

Engine stall -while cruising I 

CHECK - 
N.G. , ra] Ignition wire -Replace N.G. the wires. 

O.K. 

SEF315G 
Check flasher of timing Measure resistance of Remove spark plugs and 
light for weakness at 
constant engine rev. 
l1.000 -2,000 rpml. 

CHECK- 

c i a g n o s i s  Mode U 

5 times or 
moreIl0sec. S E F 3 7 3 ~  

:hack mixture ratio bv 
flasher of inspection 
lamps. 

-PERFORM- 

N.G. - 
suspect wirer. 

-DISCONNECT- 

@ 0 

Exhaust gas 
sensor 

SEF307G 

Disconnect exhaust 88s 
sensor connector. and try 
to drive. 

SBlfdiagnocis @ I L C h e c k  the Circuits. 
Mode 111 Selfdiagnosis [See page EF & EC84 

Move V (crank annle sensor). 

I I page EF (I EC.86 
lair flow meted.1 

SEF285G J 
Perform selfdiagnosis 
Mode I11 and V (for sir f l w  
meter and crank angle sensor). 

chsck their ignition sparks. 

Improved 
-Replace the sensor. 

No change 
-Check Mixture ratio 

feedback system. 
[Sea pew EF & EC143.1 

EF %l EC-56 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM 81 CONDITION 22 LEngine stall - while decelerating/just after stopping I 

SERVICE PROCEDURE 

PERFORM - 

Check flasher of timing 
lightwhile decreasing 
engine speed. 

Perform relfdiagnorir 
Mode V lfor ignition signal 
and crank angle sensor). 

rMErnRE1 Tachometer 

Measure idle speed. 

CHECK- 

Selfdiagnosis Mode I1 

Chsck mixture ratio by 
flashes of inspection 
lamps. 

N.G. 
--c Check the malfunctioning 

ramsand/or circuits. 
[See page EF & EC92 
(ignition siglall. 
page EF & EC84 
(crank angle senror).l 

pTT N.G. 
+Adjust idle speed. 

[See page EF & EC34.1 

SEF978F 
Check terminal voltage 01 
idle speed control valve. 

DISCONNECT - 
N.G. ---+ 

sensor 

.. 
SEF307G 

Disconnect exhaus ms 
sensor connector. and try 
to  drive. 

Improved 
+Replace the sensor, 

No change 
-Check Mixture ratio 

feedback system. 
[See page EF & EC143.1 

eft OFF 
d Check the circuit. 

[Sea page EF & EC128/130.1 

EF & EC-57 



SYMPTOM i3 CONDITION 23 

SERVICE PROCEDURE 

Engine stall -while loading 

MEASURE- P i  I Tachometer 

\ SEF316G 
Measure idle speed. 

-CHECK- D 

control 
valve 

SEF978F 

Neck terminal voltage of 
e speed control valve. 

PERFORM- 

Selfdiagnoris 
Mode IV 

k S E F 2 8 5 G  - 
Perform self-diagnosis 
ModeIV (for idle wi teh l .  

N.G. 
+Adjust idle speed. 

[See page EF & EC34.1 

N.G. 
---+Check the part and/or circuit. 

[See page EF & EC-l28/130.1 

N.G. 
-Check the idle w i t c h  circuit. 

[See page EF & EC96.1 

CHECK - 

Check ignition timing. 

-CHECK- 
0 

SEF981F H 
heck terminal voltage of 
.I.C.D. solenoid. 

N.G. 
-Adjust ignition timing. 

[See page EF & EC34.1 

+Check the part andlor circuit. 
[See HA renion.1 

EF %t EC-58 



DIAGNOSTIC PROCEDURE 

I 

Diagnostic Table (Cont'd) 

Ignition timing (too retarded) II lo1 I I I I I 

SYMPTOM & CONDITION 24 I Backfire - through the intake I 
POSSIBLE CAUSES Ilolsl@lolslolo 

SPECIFICATIONS 1 Mixture ratio (too lean1 1101 I 01 I 0101 

FUEL SYSTEM 

INTAKE SYSTEM t CONTROL SYSTEM 

ERVICE PROCEDURE 

Check intake system for air 
leaks 

Repsirlreplace the pert. 

or feedback system. 
[See pew EF & EC143.1 

I Y  I 
\ SEF291G) 
Remove vacuum hose from 
pressure regulator. and try 

No change 
to  drive. I 

Check mixture ratio by 
flasher of inspecfion 

N - .G. 
d 

- DISCONNECT - 
0 

Exhaust gas 
sensor em(+- 

~ SEF307G 
Disconnect exhwsi gar 
sensor connector, and try 

lamps. to  drive 

N.G. 
--+Adjust ignition timing. 

[See page EF (P EC34.1 

Check ignition timing. 

lo'- CLEAN 7 

SEF317G 

Clean the injector. 

Improved 
- - - - + R e p l a c e  the sensor. 

No change 
-Check Mixture ratio 

feedback system. 
[See page EF R EC143.1 

-CHECK 

Selfdiagnosis 
Uode 111 Selfdiagnosis 

Perform selfdiagnosis 
 ode II1 end V lfor eir flcw 

meterl. IN.& 

Check the cirwits. 
[Sea page EF & E M 6  
lair flow meter).] 

EF & EC-59 



DIAGNOSTIC PROCEDURE 

Diagnostic Table (Cont'd) 
SYMPTOM & CONDITION 25 I Backfire - through the exhaust I 

INTAKE SYSTEM 

SERVICE PROCEDURE 

~ c H E c K ~  - N.G. ~ep iace  the element 

L SEF32OG) 
Check air cleaner element 
for clogging. 

PERFORM - 
Selfdiagnosis 
Made IV 

SEF285G 

Perform selfdiagnosis 
Mode N Ifor Idle mitchl. 

N.G. 
__*Check idle w i t c h  andlor 

i ts  circuit. 
[see page EF & EC96.1 

Improved 
-Cheek Mixture ratio 

feedback system. 
[See page EF & EC143.1 

I- I 

( SEF291G 
Appiy pressure to pressure 
regulator after disconnecting 
vacuum hose, and try t o  
drive. 

PERFORM - 
Selfdiagnosis 
Mode V 

SEFZ85G 

Perform selfdiagnosis 
Mode V (for ignition signall. 

I.G. 
+Check the malfunctioning 

part endlor circuit. 
[See page EF & EC92 
(ignition signal).l 

CHECK 
Left ON 

-Check the solenoid circuit 
[See psge EF & EC124.1 

SEF375G 

Check terminal voltage of 

[m] 
Check secondarv air to 
exhaust system. A.I.V. solenoid. 
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SELF-DIAGNOSIS 

I Description 
The self-diagnosis is useful to  diagnose malfunctions in major 
sensors and actuators of the E.C.C.S. system. There are 5 modes 
in the self-diagnosis system. 
1. Mode I - Mixture ratio feedback control monitor A 

During closed loop condition: 
The green inspection lamp turns ON when lean condition is 
detected and goes OFF by rich condition. 

0 During open loop condition: 
The green inspection lamp remains ON or OFF. 

2. Mode I1 - Mixture ratio feedback control monitor B 
The green inspection lamp function is the same as Mode I. 

0 During closed loop condition: 
The red inspection lamp turns ON and OFF simultaneously 
with the green inspection lamp when the mixture ratio is 
controlled within the specified value. 

The red inspection lamp remains ON or OFF. 

This mode is the same as the former self-diagnosis in self- 
diagnosis mode. 

4. Mode IV -Switches ONlOFF diagnosis 
During this mode, the inspection lamps monitor the switch 
ON-OFF condition. 

0 During open loop condition: 

3. Mode 111 - Selfdiagnosis 

ldleswitch 
0 Starter switch 
0 Vehicle speed sensor 
5. Mode V - Real time diagnosis 

The moment the malfunction is detected, the display will be 
presented immediately. That is, the condition at  which the 
malfunction occurs can be found by observing the inspection 
lamps during driving test. 

EF & EC-61 



SELF- DIAGNOSIS 

I I 

Flashing N tima I . 
Mods N 

- 

SEF872D 

Description (Cont'd) 
SWITCHING THE MODES 
1. Turn ignition switch "ON". 
2. Turn diagnostic mode selector on E.C.U. fully clockwise and 

wait the inspection lamps flash. 
3. Count the number of the flashing time, and after the inspec- 

tion lamps have flashed the number of the required mode, 
turn diagnostic mode selector fully counterclockwise im- 
mediately. 

SEF989D 

When the ignition switch i s  turned off during diagnosis, in each 
mode, and then turned back on again after the power to the 
E.C.U. has dropped off completely. the diagnosis will auto- 
matically return to Mode I. 
The stored memory would be lost if: 
1. Battery terminal is disconnected. 
2. After selecting Mode 111, Mode IV is  selected. 

However, i f  the diagnostic mode selector i s  kept turned fully 
clockwise, it will continue to change in the order of Mode 1 
-t I 1  + 111 + IV + V + I ... etc., and in this state the stored 
memory will not be erased. 
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CHECK ENGINE LIGHT 

SEF924P 

This vehicle has a check engine light on instrument panel. This 
light comes ON under the following conditions: 
1) When ignition switch is turned "ON" (for bulb check). 
2) When systems related to  emission performance malfunction 

in Mode I (with engine running). 
This check engine light always illuminates and is synchronous 
with red L.E.D. 
Malfunction systems related to emission performance can be 
detected by selfdiagnosis, and they are clarified as self- 

Code No. 

12 

14 

23 

31 

32 

33 

45 

I O.K. 

Malfunction 

,Air flow meter circuit 

Vehicle speed sensor circuit 

Idle switch circuit 

E.C.U. (E.C.C.S. control unit) 

E.G.R. function 

Exhaust gas sensor circuit 

Injector leak 

Perform self-diagnosis and check which code 
is displayed in Mode 111. 

-7 N.G. 
Replace bulb. Turn ignition switch "ON" and make sure 

that check engine light comes "ON". 

Check electronic control system of affected 
code No. to locate faulty part. 

I 

I Repair or replace faulty part. I 

I Reinstall any part removed. I 

Methods of erasing memories 
differ with systems. Read the 
manual before diagnosing 
systems. I 
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SELF-DIAGNOSIS 

Description (Cont'd) 

Perform driving test. 
Make sure that check engine light does not 
come "ON" during this test. 

0 After repairs, test drive to check 
that check engino light doer not 
come on. 

EF & EC-64 



SELF-D I AGNOS IS 

Open loop condition 

‘Remains ON or OFF 

Modes I & I1 - Mixture Ratio Feedback 
Control Monitors A & B 

In these modes, the control unit provides the Air-fuel ratio 
monitor presentation and the Air-fuel ratio feedback coefficient 
monitor presentation. 

~~ ~~~ 

Closed loop condition 

Blinks 

Mode 

‘Remains ON or OFF 
(synchronous with green 

LED) 

Mode I 
(Monitor A) 

More than Between 5% 
More 

5% rich 

OFF 

lean and 5% rich 

Synchronized 
with green LED 

Remains ON 

Mode I1 
(Monitor B) 

LED 

Green 

Red 

Green 

Red 

- 
Engine 
stopped 
:Ignition 
switch 
“ON”) 

ON 

ON 

ON 

OFF 

- 

Engine running 

‘Remains ON or OFF I Blinks 

I Compensating mixture ratio 

*: Maintains conditions just before switching to open loop 
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SELF-DIAGNOSIS 

Califor- 
nia 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Mode I11 - Self-diagnostic System 
The E.C.U. constantly monitors the function of these sensors and 
actuators, regardless of ignition key position. If a malfunction 
occurs, the information is stored in the E.C.U. and can be re- 
trieved from the memory by turning on the diagnostic mode 
selector, located on the side of the E.C.U. When activated, the 
malfunction is indicated by flashing a red and a green L.E.D. 
(Light Emitting Diode), also located on the E.C.U. Since all the 
self-diagnostic results are stored in the E.C.U.'s memory even 
intermittent malfunctions can be diagnosed. 
A malfunctioning part's group is indicated by the number of 
both the red and the green L.E.D.s flashing. First, the red L.E.D. 
flashes and the green flashes follow. The red L.E.D. refers to the 
number of tens while the green one refers to the number of units. 
For example, when the red L.E.D. flashes once and then the 
green one flashes twice, this means the number "12" showing 
the air flow meter signal is malfunctioning. In this way, a l l  the 
problems are classified by the code numbers. 

When engine fails to start, crank engine more than two 
seconds before starting self-diagnosis. 
Before starting self-diagnosis, do not erase stored memory. 
If doing so, self-diagnosis function for intermittent malfunc- 
tions would be lost. 

The stored memory would be lost if: 
1. Battery terminal is disconnected. 
2. After selecting Mode 111, Mode IV i s  selected. 

DISPLAY CODE TABLE 
Non- 

Califor- 
nia 

X 

X 

X 

X 

X 

X 

X 

X 
- 
X 

X 
- 
X 
- 
- 
X 

Code No. Detected items 

11 

12 

13 

14 

21 

22 
23 

31 

32 

33 

34 

35 

42 

43 

45 

Crank angle sensor ciruit 

Air flow meter circuit 

Cylinder head temperature sensor circuit 

Vehicle speed sensor circuit 

Ignition signal missing in primary coil 

Fuel pump circuit 
Idle switch circuit 
E.C.U. (E.C.C.S. control unit) 
E.G.R. function 
Exhaust gas sensor circuit 

Detonation sensor circuit [VG30ETI 

Exhaust gas temperature circuit 

Fuel temperature sensor circuit 

Throttle sensor circuit 

Injector leak 
55 I No malfunction in the above circuit 

___~ 

X: Available -: Not available 
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SELF-DIAGNOSIS 

Mode 111 -- Self-diagnostic System (Cont'd) 
RETENTION OF DIAGNOSTIC RESULTS 
The diagnostic: result is retained in E.C.U. memory until the 
starter is operated f i f ty times after a diagnostic item is judged 
to be malfunctioning. The diagnostic result will then be can- 
celled automalically. I f  a diagnostic item which has been judged 
t o  be malfunctioning and stored in memory is again judged to  be 
malfunctioning before the starter is operated f i f ty times, the 
second result will replace the previous one. It will be stored in 
E.C.U. memorv until the starter is operated fifty times more. 

RETENTION TERM CHART (Example) 

ITER OPERATING TIMES 

100 150 Mo 

CRANK ANGLE 

CYLINDER HEAO A 
TEMPERATURE 13 
SENSOR 

p n h l  : Retention term 

: Malfunction detecting Paint A If the same diagnostic item is 
judged to be malfunctioning before 
the starter if opaated fifty tirnns. 
it will be stored in E.C.U. memory 
until the starter i s  operated fifty 
times from this w i n t  in time. 

SEF793C 
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SELF-DIAGNOSIS 
Mode 111 - Self-diagnostic System (Cont'd) 
SELF-DIAGNOSTIC PROCEDURE 

( DIAGNOSIS START 

L:l Remove dash side finisher to see inspection 

After the inspection lamps have flashed 3 
times, turn diagnostic mode selector fully 
counterclockwise, 

+ Reinstall the E.C.U. in Place. 
Mode N 

SEF8720 

DIAGNOSIS END Check malfunctioning parts 
and/or perform real time 
diagnosis system inspection. 
If malfunction part is  found, 
repair or replace it. 

CAUTION: 
During displaying coda No. in self-diagnosis mode (mode 111). if the other diagnostic mode should be done, make sure to write 
down the malfunctioning code No. before turning diagnostic mode selector on E.C.U. fully clockwise, or select the diagnostic 
mode after turning switch "OFF". Otherwire self-diagnosis information stored in E.C.U. memory until now would be lost 
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SELF-DIAGNOSIS 
Mode I11 - Self-diagnostic System (Cont'd) 

Display code 
DECODING CHART 

Malfunctioning circuit or parts Control unit shows a 
malfunction sigral when the 
following conditions are 
detected. 

Crank angle sensor circuit is  Either 1' or 120" signal is no entered 
for the first few seconds during engine 
cranking. 
Either 1- or 120°signal is not input 

CRANK ANGLE SENSOR 

AIR FLOW METER 6& 
Code No. 12 1 

Green 

0 OQ I Red 

CYLINDER HEAD 
TEMPERATURE SENSOR 

Code No. 13 1 
I m-m P I Red Green 

often enough while the engine speed 
is higher than the specified rpm. 

IK angin wnlor 

See pew EF & EC84. 

SEF990D 

The air f low meter Circuit is  Open or 

(An abnormally high or low voltage 

Air flow meter C i r c u i t  is 
malfunctioning. 

is entered.) 

SYSTEM INSPECTION ~~ 

See paw EF & E M 6 .  

SEF280 

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

SEF833C 
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SELF-DIAGNOSIS 

I 

Mode I11 - Self-diagnostic System (Cont'd) 

Ignition signal is malfunctioning. 

Display code Malfunctioning circuit or parts 

. The ignition signat in primary Circuit 
is not entered during engine cranking 

Control unit shows a 
malfunction signal when the 
following conditions are 
detected 

VEHICLE SPEED SENSOR k& 

I Code No. 14 I 

I I 

IGNITION SIGNAL 

Vehicle speed sensor circuit 

[Needle typel 

Magnetic line 
Reed Reed \~ ,, 

,-------Magnetic 

Field plate 1 Field plate 

[Digital typel 

Oil seal 

0 
To swedomster cable 

A 

V 

Code No. 21 I 

Green 

00 0 I Red 

FUEL PUMP CONTROL 

e Signal circuit i s  open. 

SYSTEM INSPECTION 
See page EF & EC90. 

I Code No. 22 I 
Fuel pump circuit i s  
malfunctioning. 

4 
-!/ 

OT running 

SYSTEM INSPECTION 
See Daw EF & EC92. 

SEF993D 

8 Idle speed control valve circuit is  open 
or short. 
lldle speed is higher than target idle 
speed in spite of feedback control.) 
Fuel circuit is  open or short. 
IAn extremely high or low current 
is e n t e r d l  

SYSTEM INSPECTION 
See page EF & EC94. 

SEF994D 
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SELF-DIAGNOSIS 

Mode 111 - Self-diagnostic System (Cont’d) 
Display code Malfunctioning circuit or parts Control unit shows a 

malfunction signal h e n  the 
following conditions are 
detected 

IDLE SWITCH t& 

Code No. 23 I 

Red Green 

SYSTEM INSPECTION 
contact F u l l r T C  ooint I See page EF & EC96. 

SEF942F 

E.C.U. 1E.C.C.S. CONTROL UNIT) e 
Code No. 31 

~ 

Red Green 

SYSTEM INSPECTION 
See page EF & EC-98. 

SEF943F 

E.G.R. pw CHECK (California model only) 

I CodeNo.32 I 

Green 

E.G.R. valve doer not Operate. 
(E.G.R. valve Spring doer not lift.) 

E.G.R. circuit 

SYSTEM INSPECTION 
See page EF & EC100/155. 

SEF238G 
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SELF-DIAGNOSIS 

(California model only) 

Display code 

Exhausl gas temprature 
sensor circuit 

Mode 111 - Self-diagnostic System (Cont'd) 
Control unit shows a 
malfunction signal when the 
following conditions are 
detected. 

Malfunctioning circuit or parts 

EXHAUST GAS SENSOR &K 

I Code No. 33 I 
I- I .  

Exhaust gar sensor circuit 

lVG30EI 

Louver [ , Zirconia Nbe 

cbntact plate 

IVGJOET] 

sed 

Detonation sensor circuit is malfunc- 
tioning. 

DETONATION SENSOR (VG30ETI 

I CodeNo.34 

I @ 

Signal circuit i s  open. 7 
SYSTEM INSPECTION 

See page EF (P EC-104. 

SEF363G 

is o p n  or shorted. 
(An abnormally high or low 
wltage is entered.) 

See page EF & EC106. 

EXHAUST GAS TEMPERATURE 
S E F l 9 l F  

I Code No. 35 I 
,' 

SYSTEM INSPECTION 
See page EF & EC-108. 

SEF239G 
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SELF-DIAGNOSIS 

Display code 

FUEL TEMPERATURE SENSOR 

I Code No. 42 

I Red Green 

THROTTLE SENSOR 
(California model only1 

I Code No. 43 I 

I Red Green h/ 
10 I "  

INJECTOR LEAK 
(California model only) 

Mode 111 - Self-diagnostic System (Cont'd) 
Control unit shows a Malfunctioning circuit or parts 
malfunction rigral when the 
following conditions are 
detected 

Fuel tempreturn sensor c i rw i t  i s  
malfunctmning. 

Fuel temprature sensor &7 

I C o d e ~ o . 4 5  I 

I Red Green L, 

rhrottle sensor circuit 

e Fuel temperature circuit is open or 
shon. 
(An abnormally high or low voltage 
has entered.1 

SYSTEM INSPECTION 
Seepaw EF & E C l l Z .  

SEFS46F 

e Throttle sensor circuit is Open or 
short. 
(Output voltage i s  too high or too 
lOW.1 

SYSTEM INSPECTION 
SsspagsEFB EC114. 

SEF980F 

I I ." 

I See page EF €4 EC-116. I 
SEF364G 

SEFSIBF 
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SELF-DIAGNOSIS 

Mode IV - Switches ON/OFF Diagnostic 
System 

In switches ON/OFF diagnosis system, ON/OFF operation of 
the following switches can be detected continuously. 

Idle switch 
Starter switch 
Vehicle speed sensor 

(1) Idle switch & Starter switch 
The switches ON/OFF status at  the point when mode IV is  
selected i s  stored in E.C.U. memory. When either switch is 
turned from "ON" to  "OFF" or "OFF" to "ON", the red 
L.E.D. on E.C.U. alternately comes on and goes off each 
time switching is detected. 

The switches ON/OFF status at  the point when mode 1V is 
selected is stored in E.C.U. memory. When vehicle speed is  
20 km/h (12 MPH) or slower, the green L.E.D. on E.C.U. is 
off. When vehicle speed exceeds 20 km/h (12 MPH), the 
green L.E.D. on E.C.U. comes "ON". 

(2) Vehicle Speed Sensor 

EF 81 EC-74 



SELF-DIAGNOSIS 

Mode IV - Switches ON/OFF Diagnostic 
System (Cont'd) 

SELF-DIAGNOSTIC PROCEDURE 

DIAGNOSIS START 

Remove dash side finisher to see inspection 

Turn diagnostic mode selector on E.C.U. 
fully clockwise. 

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

The red inspection lamp goes "OFF". 

SEF332D 

SEF872D 

Make sure that the red inspection lamp goes 
"ON" during turning ignition switch 
"START". 

Check starter signal circuit. 

O.K. 

Stop engine. Make sure that the red inspec- 
tion lamp goes "ON" when depressing 
accelerator pedal during ignition switch "ON". 

Check idle switch circuit. 

O.K. 

AcCelerator 
p d a l  SEF816D Lift up rear wheels. 

inspection lamp goes "ON" when vehicle 
speed is 20 km/h (12 MPH) or faster. 

Turn ignition switch "OFF". 

1 Reinstall the E.C.U. in place. I 

DIAGNOSIS END 

CAUTION: 
0 For safety, do not drive rear wheels at  higher speed than required. 
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SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
In real time diagnosis, i f  any of the following items are judged to  
be faulty, a malfunction is indicated immediately. 
a 

a Ignition signal 

a Fuel pump 
Consequently, this diagnosis is a very effective measure to diag- 
nose whether the above systems cause the malfunction or not, 
during driving test. Compared with self-diagnosis, real time 
diagnosis is very sensitive, ,and can detect malfunctioning con- 
ditions in a moment. Further, items regarded to be malfunctions 
in this diagnosis are not stored in E.C.U. memory. 

Crank anglesensor (120" signal & 1" signal) 

Air flow meter output signal 

SELF-DIAGNOSTIC PROCEDURE 

Remove dash side finisher to see inspection 
lamps. 

Turn diagnostic mode selector on E.C.U. 
Flaihino 5 timer 

l 

1 
After the inspection lamps have flashed 5 
times, turn diagnostic mode selector fully 
counterclockwise. 

Mode V 
SEF872D 

v 
Make sure that the inspection lamps are not 
flashing for 5 min. when idling or racing. 

If flashing. count no. of 
flashes. 

I O.K. 
W & 

SEF332D 
Turn ignition switch "OFF", 

See decoding chart. 
Reinstall the E.C.U. in place. 

1 I 
Perform real time-diagnosis 

DIAGNOSIS END system inspection. 
If malfunction part is found, 
repair or replace it. 

CAUTION: 
In real time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the malfunction code only once, and does not 
memorize the inspection. 
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SELF-DIAGNOSIS 
Mode V - Real Time Diagnostic System 

- 
FUSI pump circuit i s  malfunctioning. 

FUEL PUMP 

~ 

DECODING CHART (Cont'd) 
Display presentation Malfunction circuit or parts Control unit shows a 

FWI pump circuit i s  momentarilv 
open or shorted. 

CRANK ANGLE SENSOR 

7ED L.E.D. 

& O N  - 

SEC887A 
SEF289F 

SEC730A 

REALTIME DIAGNOSTIC 
INSPECTION 

See pawe EF & EG81. 

AIR FLOW METER 

7 
I GREEN L.E.D. 

Crank angle sensor circuit is 
malfunctioning. 

malfunction signal when the 
following conditions are 
detected. 
(Compare with Self Diagnosis - 
Mode 111.) 

missing, or, multiple, momentary 
noise signals enter. 

k angle sensor 

ofor plate 

REAL TIME DIAGNOSTIC INSPECTION 
See page EF & EC78. SEF612B 

malfunctioning. flow meter output signal. 

REAL TIME DIAGNOSTIC INSPECTIOP 
See page EF & EG79. SEF397C - 

IGNITION SIGNAL 

momentarily drops off. 



SELF-DIAGNOSIS 
Mode V - Real Time Diagnostic System 

(Cont'd) 
REAL TIME DIAGNOSTIC INSPECTION 

Crank Angle Sensor I 

Check 
sequence 

1 

2 

3 

4 

5 

6 

- I 

Check items 

Tap and wiggle harness con 
nector or component 
during real time diagnosis. 

Check harness continuity 
a t  connector. 

Disconnect harness con- 
nector, and then check 
dust adhesion to harness 
connector. 

Check pin terminal bend. 

Reconnect harness con- 
nector and then recheck 
harness continuity a t  
connector. 

Tap and wiggle harness con- 
nector or component 
during real time diagnosis. 

Check 
conditions 

During 
real time 
diagnosis 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

Engine 
stopped 

During 
real time 
diagnosis 

:rank angle 
sensor 
harness 

connector 

0 

0 

0 

X 

0 

0 

Check parts 

Sensor & 
actuator 

0 

X 

X 

X 

X 

0 

E.C.U. 20- 
& 16-pin 
connector 

0 

X 

0 

U 

X 

U 

If  malfunction, perform 
the following items. 

Go to check item 2. 

Go to check item 3. 

Clean terminal surface. 

Take out bend. 

Replace terminal. 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

E.C.U. harness mnnectorl 
Distributor with crank angle sensor7 

SEF1931 
&rank angle sensor harness mnnector 

EF %t EC-78 



SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont’d) 

I Air Flow Meter I 
Check parts 

Check 
sequence Check items 

Check 
conditions 

If malfunction, perform 
the following items. & 16-pin 

During 
real time 
diagnosis 

Tap and wiggle harness con. 
nector or component 
during real time diagnosis. 

Go to check item 2. 1 

Check harness continuity 
a t  connector. 

Engine 
stopped 

Go to check item 3. 2 

Disconnect harness con- 
nector, and then check 
dust adhesion to harness 
connector. 

Engine 
stopped 

Engine 
stopped 

Clean terminal surface. 3 

4 Check pin terminal bend. Take out bend. 

Reconnect harness con- 
nector and then recheck 
harness continuity a t  
connector. 

Engine 
stopped 

Replace terminal 5 

6 
Tap and wiggle harness con 
nector or component 
during real time diagnosis. 

During 
real time 
diagnosis 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

Air flow meter harnerr mnnenord 

EF & EC-79 



SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd) 

Check 
sequence 

J ignition Signal 1 
Check parts 

If malfunction, perform 
& 16-pin the following items. 

connector connector 

Check 
Check items 

1 
Tap and wiggle harness con- 
nector or component real time 0 0 0 Go to check item 2. 
during real time diagnosis. diagnosis 

During 

I 0 I X I X I Go tocheck item3. 
Check harness continuity Engine 
a t  connector. stopped 

6 

I Dirconnect harness con- I I I I I 

Tap and wiggle harness con- During If malfunction codes are 
nector or component real time 0 0 0 displayed during real time 
during real time diagnosis. diagnosis diagnosis. replace terminal. 

Engine I 0 I x I 0 I Clean terminal surface, nector, and then check 
dust adhesion to harness stopped 

I connector. I I I I I 

I X I X 1 0 I Takeout bend Engine 
4 I Check pin terminal bend. stopped I 

I Reconnect harness con- I I I I I I Engine I 0 I X 1 X I Replaceterminal. 
nector and then recheck 
harness continuity a t  stopped 

I connector. I I I I I 

Ignition coil, rPower transistor 

SEF19SI - 
Ignition coil & Power transistor harness mnnectorJ 



SELF-DIAGNOSIS 

Mode V - Real Time Diagnostic System 
(Cont'd) 

Fuel pump 
harness 

connector 

Sensor E.C.U. 20- 
& 16-pin actuator 

connector 

Disconnect harness con- 
nector. and then check 
dust adhesion to harness 
connector. 

Engine 
stopped 

Check parts 

If malfunction, perform 
the following items. 

Check 
sequence 

1 

Check 
conditions Check items 

real time 

~ ~ ~~ ~~~~~ 

Tap and wiggle harness 

during real time 
nector or component o l o I o  Go to check item 2. 

2 
Check harness continuity Engine 
a t  connector. stopped 

Go to check item 3. 

3 Clean terminal surface. 

4 
Engine 
stopped 

Check pin terminal bend. Take out bend. x l x l o  
Reconnect harness con- 
nector and then recheck Engine 
harness continuity a t  stopped 
connector. 

5 Replace terminal 

If malfunction codes are 
displayed during real time 
diagnosis, replace terminal. 

nector or component real time 6 

Fuel pump harness connector7 

Fuel pump- / 

E.C.U. harness connector1 SEF1961 

EF & EC-81 



ELECTRONIC CONTROL SYSTEM INSPECTION 

CAUTION: 
1. Before connecting or disconnecting E.C.U. harness connector 

to or from any E.C.U., be sure to  turn the ignition switch to  
the "OFF" position and disconnect the negative battery 
terminal in order not to damage E.C.U. as battery voltage 
is applied to E.C.U. even i f  ignition switch is turned off. 
Ohrwise, there may be damage to  the E.C.U. 

S E F 3 2 7 D  

2. When performing E.C.U. input/output signal inspection, 
remove pin terminal retainer from 20- and 16-pin connector 
to  make it easier to  insert tester probe into connector. 

3. When connecting pin connectors into E.C.U. or disconnecting 
them from E.C.U., take care not to  damage pin terminal of 

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

...... ........ E.C.U. (Bend or break). 

'I 

EF330D 

5. Before replacing E.C.U., perform E.C.U. input/output signal 
inspection and make sure whether E.C.U. functions properly 
or not. (See page EF & EC-138.) 

I I 6. After performins this "ELECTRONIC CONTROL SYSTEM 

I SEF332D 
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ELECTRONIC CONTROL SYSTEM INSPECTION 

7. When measuring supply voltage of E.C.U. controlled com- 
ponents 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, result- 
ing in damage to  the power transistor of the control unit. 

8. Keys to  symbols 
B..B.T a : Check after disconnecting the connector to  be 

measured. 
mmex 

: Check after connecting the connector to  be 

9. When measuring voltage or resistance at  connector with 
tester probes, there are two methods of measurement; 
one is done from terminal side and the other from harnesr 
side. Before measuring, confirm symbol mark again. 

measured. 

: Inspection should be done from harness side. 

: Inspection should be done from terminal side. 

Refer to G I  section. 
10. As for continuity check of joint connector, refer to  EL sec- 

tion. 

EF %t EC-83 



ELECTRONIC CONTROL SYSTEM INSPECTION 

N.G. - CHECK POWER SOURCE. 
1 )  Turn ignition switch "ON". 
2) Check voltage between 

terminal @ and ground. 
Battery voltage should exist. 

CRANK ANGLE SENSOR (Code No. 11) 

Check the following items. 
1)  Harness continuity between 

2) Main relay (Refer to EL 

3) "BR" fusible link 
4)  Power source for E.C.U. 

(See page EF & EC-122.1 

crank angle sensor and battery. 

section.) 

CRANK ANGLE 
SENSOR 

ENGINE 
GROUND 

CE F157C 

CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect crank angle 

sensor harness connector. 
3) Check resistance between 

terminal @ and ground. 
Resistance: 

Approximately O!d 

I I 

N.G. 
+ Check the following items. 

1) Harness continuity between 
crank angle sensor and 
ground 

21 Ground circuit for E.C.U. ~. 
(See page EF & EC-122.1 

EF & EC-84 



ELECTRONIC CONTROL SYSTEM INSPECTION 
CRANK ANGLE SENSOR (Code No. 11) 

@3 

SEF717E 

SEF218F 

B 1 
CHECK E.C.U. INPUT 
SIGNALS. 
1)  Reconnect crank angle sensor 

2) Start engine. 
3) Check tha t  pulse signals 

harness connector. 

exist in E.C.U. terminals @ 
and 0 with logic probe. 
Pulse signals should exist 
@: 1' signal 
0 : 120" signal 

N.G. 
I 

n 
Check harness continuity be- 
tween crank angle sensor and 
E.C.U. 
B Stop engine. 
B Disconnect crank angle sensoi 

harness connector. 
B Disconnect E.C.U. 20-pin 

connector from E.C.U. 
1' signal circuit 
Continuity between terminals 
@ and @ 
120' signal circuit 
Continuity between terminals 

Resistance: 
@J and 0 

Approximately OS2 

Stop engine and check interfer- 
ence between crank angle sensor 
harness and high-tension cable. 

Separate them. 1 
0 1O.K. 

Visually check rotor plate for 
damage or dust. sensor. 

Clean or replace crank angle 

Perform driving test and then N.G. 1 )  Perform E.C.U. inputloutput 
perform self-diagnosis (Mode- 
111) again. 

signal inspection test. 
2) I f  N.G., recheck the E.C.U. 

pin terminals damage or the 
connection of E.C.U. harness 

l 
O.K. 

INSPECTION END connector. 

EF %t EC-85 
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ELECTRONIC CONTROL SYSTEM INSPECTION 

AIR FLOW METER (Code NO. 12) I& (CHECK ENGINE LIGHT ITEM) 

ENGINE 
GROUND 

( INSPECTION START 1 

CHECK POWER SOURCE. 
1)  Turn ignition switch "ON". 
2) Check voltage between 

terminal @ and ground. 
Battery voltage should exist. 

O.K. B 
CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF". 
2) Disconnect air flow meter 

harness connector. 
3) Check resistance between 

terminals @, @ and ground. 
4) Shield wire. 

Resistance: 
Amroximatelv On 

8,K. 
EF 81 EC-86 

Check the following items. 
1) Harness continuity between 

air flow meter and battery 
2) Main relay (Refer to 

EL section.) 
3) "BR" fusible link 
4) Power source for E.C.U. 

(See page EF & EC.122.) 

Check engine ground and harness 
connection between air flow 
meter and ground. 



ELECTRONIC CONTROL SYSTEM INSPECTION 

SE F 1031 - 

SEF221 F 

&$ (CHECK ENGINE LIGHT ITEM) 

Fl 1 
:HECK E.C.U. INPUT 
3GNAL 
I) Reconnect air flow meter 

harness connector. 
tl Start engine and warm it up 

sufficiently. 
1) Make sure that voltage be- 

tween E.C.U. terminal @ 
and ground changes under the  
following conditions. 
Output voltage should change. 
0 When racing engine with ae 

eelerator pedal 
Approximately 2 .4V  

0 Idling condition 
2 -  3V 

O.K. 

meter. 
Stop engine. 
Disconnect air flow meter 
harness connector. 

0 Disconnect E.C.U. 16-pin 
harness connector. 

0 Check resistance between 
terminal 6 and E.C.U. 
terminal @. 
Resistance: 

Approximately OR 
If O.K., replace air flow 
meter. 

perform self-diagnosis (Mode- signal inspection test. 
2) If N.G.. recheck the E.C.U. 

pin terminals damage or the 
connection of E.C.U. harness 
connector. < 3 INSPECTION END 

EF & EC-87 



ELECTRONIC CONTROL SYSTEM INSPECTION 

&A Elma 
@qyJ Y .  

il 

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13) 

SEF159 

EF & EC-88 



ELECTRONIC CONTROL SYSTEM INSPECTION 

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13) 

CHECK INPUT SIGNAL. 
1 1 Start engine. 
2) Make sure that voltage be- 

tween E.C.U. terminal @ 
and ground changes during 
engine warm up. 

I SEF222F 

SEF224F 

I Cold+Hot: Approximately 5 - OV 

3.K 

'CHECK GROUND CIRCUIT. 
1) Stop engine and disconnect 

2) Disconnect cylinder head 
16-pin connector from E.C.U. 

temperature sensor harness 
connector. 

3) Check resistance between I terminal (ij, and E.C.U. I 

N.G, 
- a 1) Check cylinder head tem- 

perature sensor resistance. 
Stop engine. 
Disconnect cylinder head 
temperature sensor harness 
connector. 

terminals. 
Check resistance between 

If  no continuity, replace 
cylinder head temperature 
sensor. 

E.C.U.(See page EF & EC-122. 
) Check power source for 

83)  Check harness continuity 
between E.C.U. and 
cylinder head temperature 
sensor. 
Disconnect 16-pin con- 
nector from E.C.U. 
Disconnect cylinder head 
temperature sensor con- 
nector. 
Check resistance between 
terminal @ and E.C.U. 
terminal @, 
Resistance: 

Approximately Of2 

terminal @. 
Resistance: 

Ween cylinder head temperature Approximately Of2 

1 
Perform driving tertandthen N.G. 1) Perform E.c.U. in.outpUt 
perform self-diagnosis (Mode- 
111) again. 

signal inspection test. 
2 )  If N.G., recheck the E.C.U. 

pin terminals damage or l0.K. 
the connection of E.C.U. 
harness connector. 

EF & EC-89 



ELECTRONIC CONTROL SYSTEM INSPECTION 

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis) (Code No. 14) e 
(CHECK ENGINE LIGHT ITEM) 

I E.C.C.S. CONTROL UNIT I 

IE.F.1. harness) 

:: 

0 : ~ ~ m ~ e n g i n e  'L To combination meter (Vehicle q e e i  sensor) 

0 : V G ~ E T  engine 
SEF 166C 

The following is necessary to perform this inspection. 
1. 
2. Jack up rear wheels. 

Pull out E.C.U. from pasrenger'sdash side. 

EF & EC-90 



ELECTRONIC CONTROL SYSTEM INSPECTION 

El 

Green L.E.D. Red 
S,E F804F L.E.D. 

(CHECK ENGINE LIGHT ITEM) 
INSPECTION START 

HCHECK INPUT SIGNAL INSPECTION END 
1) Perform switch ON/OFF 

diagnosis (in Mode IV). 
21 Make sure green L.E.O. 

on E.C.U. comes "ON" 
when vehicle speed reaches 
20 km/h (12 MPHI. 

rm I I N.G 

Perform self-diagnosis Mode IV.7j N.G. c 

O.K. 

t 
1 )  Repair or replace harness. 
2) Check middle harness con- 

11 Perform E.C.U. input/output 

21 If N.G., recheck E.C.U. pin 
signal inspection test. 

nector for proper connection. 
31 Check S.M.J. 

VEHICLE SPEED SENSOA 
1 I Turn ignition switch 

21 Disconnect E.C.U. 16-pin 
"OFF". 

harness connector. 
3) Check resistance between 

E.C.U. terminal @! and 
ground by rotating rear 

Ignition witch "OFF'' 

v c I terminal damage or the 
connection of E.C.U. harness 
connector. 

INSPECTION END 

EF & EC-91 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IGNITION SIGNAL (Code No. 21) 

E.C.C.S. CONTROL UNIT 

SEF160 

TINSPECTION START ) 

1 
CHECK POWER SOURCE. 
1) Turn ignition switch ”ON”. 
2) Check voltage between 

terminal @ and ground. 

N.G. Check the following items. 
1) Fuse 
2) Harness connection between 

battery and power transistor 

Battery voltage should exist. 

‘--l-G+ 

EF & EC-92 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IGNITION SIGNAL (Code No. 21) 

1 

SEF255F 

SEF668I 

3 

- \ \  

SEF007F 

1 )  Start  engine. 
2) Make sure that pulse signals 

exist between terminal 8 
and ground with logic probe. 
Pulse signal should exist 

l0.K. 

0 
1 X T S - P  

1)  Stop engine. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminal @ and ground. 
Battery voltage should exist. 

CHECK GROUND CIRCUIT. 
1 ),Turn ignition switch "OFF". 
2) Disconnect power transistor 

3) Check resistance between 
harness connector. 

terminal @ and ground. 
Resistance: 

Approximately Os2 

Perform driving test and then 
perform self-diagnosis (Mode- 
111) again. 

1) Stop engine and check harness 
continuity between power 
transistor and E.C.U. 
2) Check power transistor 

with circuit tester. 
Disconnect harness Con- 
nector for power transistor. 
@ : To ignition coil (+I 

side 
@ : To E.C.U. 
@ : To engine ground 

Continuity 

No continuity 

Continuity 
should exist. 

No continuity 
- 0 

Continuity 
rhwld exist. 

I f  N.G.. replace power 
transistor. 
3) Check resistance of 

iunition coil. 

Terminal No. Resistance In 0 - 0  
0.a 

I f  N.G., replace ignition coil. 

Check harness continuity 
between E.C.U. and battery. 

1) Harness connection between 
power transistor and ground 

Check the following items. 

2) Engine ground 

signal inspection test. 
2) I f  N.G., recheck the E.C.U. 

pin terminals damage or the 
connection of E.C.U. harness 

(- 7 connector. 
INSPECTION END 

EF 81 EC-93 



~~ _____ _____ 

ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL PUMP (Code No. 22) 

BATTERY 

FUSIBLE 

@ : GLand GLL models 

E.C.C.S. CONTROL UNIT 
SAFETY 

(E.F.I. harness) 

FUEL 

5 
FUELPUMP I FUSEBLOCK 
RELAY c 

SEF648E 

EF & EC-94 



ELECTRONIC CONTROL SYSTEM INSPECTION 
FUEL PUMP (Code No. 22) 

.G. --. 

Main harness side 

B M  

Repair harness. 

I 
M 

( INSPECTION START ) 

rn 1 
CHECK POWER SOURCE. 
1) Disconnect fuel pump harness 

2) Turn ignition switch "ON". 
3) Check voltage between ter- 

minal @and ground. 
Voltage: Battery voltage 

connector. 

' CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF", 
21 Disconnect E.C.U. 15-pin 

connector, 
3) Check resistance between 

E.C.U. terminals @ and 
0. - 
Resistance: 

Approximately OR 

N.G. - 

a 1O.K. 

1) Reconnect E.C.U. 15-pin 
connector and fuel pump 
harness connector, 

2) Turn ignition switch "ON". 
3) Check voltage between E.C.U. 

terminal @2 and ground, 
The indicator should read 

u 

Fuel pump 

SEF286F 

approximately OV, for 5 
~~ seconds after turning igni- 

m I I r:.... _... :.A. ,'nhl.. , .I",, a",.*,, "I" . I 
I O.K. 

1) Harness continuity between 

2) Fuse 
3) "BR" fusible link 
4) Ignition switch 
H 4) Safety relay 

battery and fuel pump, 

12V direef 
S"..B"t isap. antinuit" 

tWmi"a1. fll.mi"llli 
,I; and 'i 3 and ,3' 

plied between betwaen &- 83) 2; 

Erase the self-diagnosis memory. 

perform self-diagnosis again 
(Mode-111). 

1 

INSPECTION END 

1) Check fuel pump. 
Disconnect fuel pump har- 
ness connector, 

0 Check resistance between 
terminals @I and 0. 
Continuity should exist. 
If N.G.. replace fuel pump. 

(Refer t o  EL section.) 
0 2 )  Fuel pump relay 

1)  Perform E.C.U. inputloutput 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connector, 

EF & EC-95 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IDLE SWITCH (Switch ON/OFF diagnosis) (Code No. 23) (CHECK ENGINE LIGHT ITEM) 

E.C.C.S. CONTROL UNIT 

SEF165 

The following is necessary to perform this inspection. 
Pull out E.C.U. from passenger's dash ride. 

EF & EC-96 



ELECTRONIC CONTROL SYSTEM INSPECTION 

IDLE SWITCH (Switch ON/OFF diagnosis) (Code No. 231 (CHECK ENGINE LIGHT ITEM) - 
INSPECTION START 

- 
SEF675E 

1) Turn ignition switch "ON". 
2) Check voltage between E.C.U. 

termina: (@ and ground. 

Accelerator pedal 
condition 

Voltage 

OV I Open 

O.K. 

Reinstall any pact removed. e t 
Erase the selfdiagnosis memory. I 
Make sure Code No. 55 is 

+-w 
Perform selfdiagnosis (Mode IW. I 

A INSPECTION END 

Check the following items. 
1) Harness continuity between 

E.C.U. and throttle valve 
switch. 

21 Ignition switch 
3) "BR" fusible link 
4) Continuity of throttle valve 

switch 
0 Disconnect throttle valve 

switch harness connector. 
Make sure that continuity 
exists when fully closed. 

5) E.F.I. main relay 
6) Power source for E.C.U. & 

ground circuit for E.C.U. 
(See page EF & EC-122.) 

1) Perform E.C.U. inputloutput 
signal inspection test. 

2) If N.G., recheck the E.C.U. 
pin terminals dam- or the 
connection of E.C.U. harness 
connector. 

EF %t EC-97 



ELECTRONIC CONTROL SYSTEM INSPECTION 

ENGINE CONTROL UNIT (Code No. 31) @: (CHECK ENGINE LIGHT ITEM) 

( INSPECTION START 

2) Erase the self-diagnosis 
memory. 

1 

1 
Perform self-diagnosis (Mode 111) 
again. 

Does E.C.U. displa 
31 again? 

(- INSPECTION END -l 

EF 8t EC-98 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NOTE 

EF %I EC-99 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION (Code No. 32) e (CHECK ENGINE LIGHT ITEM); 
CALIFORNIA MODEL ONLY 

EXHAUST GAS E.G.R. 

E.C.C.S. CONTROL UNIT BATTERY 
IEMPERATURE CONTROL 

SOLENOID VALVE 

0 
FUSIBLE E 
LINK 11 

“ 0  
0 

@ZQ 

El 
0 1--- - 

. 
- 

1 

a: For California 

SEF519C 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. from passanger‘s 2. Warm up enginerufficiently. 
dash side. 

EF & EC-100 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. FUNCTION (Code No. 32) (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL 
ONLY El INSPECTION START 

Responds 

CHECK E.G.R. CONTROL INSPECTION END 
VALVE OPERATION 
1 ) Start engine. 
2) Make sure engine is 

warmed up sufficiently. 
3) Make sure E.G.R. control 

valve spring responds to 
your touch (use your 
fingers) and also when 
engine is  raced. 

SEF242G 

Does not respond 
~ 

CHECK VACUUM SOURCE O.K. 
Perform CHECK Q. 

TO E.G.R. CONTROL 
VALVE 
1) Disconnect vacuum hose 

connected to E.G.R. con- mntml valve 

trol valve. SEF243G 
2) Make sure vacuum exists 

Ea when racing engine. - Crack 

Clogging 

BCHECK VACUUM HOSE 
Check vacuum hose for 

clogging, cracks and proper 
connections. 

hose or reconnect vacuum hose 

Improper connection 

SEF384( 

Engine running 

lenition witch "ON" 

SEF818F 

SIGNAL I 
1) Check voltage between 

E.C.U. terminal @ and 
ground under the following 
conditions: 

I Engine 
condition 

Voltage 

Appmximateiy 

3CHECK POWER SOURCE 
TO E.G.R. CONTROL 
SOLENOID VALVE 
1)  Stop engine. 
2) Turn ignition switch "ON". 
3) Check voltage between 

terminal @ and ground. 
Battery voltage should 
exist. 

3CHECK GROUND CIRCUIT 
1)  Turn ignition switch 

"OFF". 
2) Disconnect E.C.U. 16-pin 

terminal connector. 
3) Disconnect E.G.R. con- 

trol solenoid valve harness 
connector. 

4) Check resistance between 
E.C.U. terminal @ and 
terminal @. 
Resistance: 

Approximately On 
If N.G., repair or replace 
harness. 

EF & EC-101 



ELECTRONI( 

E.G.R. FUNCTION (Code No. 32) $ 
0 

Ignition witch "OFF" 
SEF386l 

Q Make sure check engine light 
does not come "ON" during 
driving test. 

la E.G.R. 

Comes 
,,ON,, Perform self-diagnosis and find 
+ malfunction code. According to  

displayed code No., perform 

SEF820F \ 

Does not come "ON" 

:ONTROL SYSTEM INSPECTION 

(CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL 
ONLY 

Replace E.G.R. control solenoid 
valve. 

7 
01 CHECK E.G.R. CONTROL 

SOLENOID VALVE 
1)  Stop engine. 
2) Remove E.G.R. control 

solenoid valve from 
vehicle. 

3) Check the port continuity. 

electronic control system 
inspection. 

I 
Solenoid valve Continuitv -1 

I When current do- I - 
not flow 

1O.K. 

VALVE Clean if necessary. 
1) Remove E.G.R. control 

valve from vehicle. 
2) Apply vacuum to  E.G.R. 

vacuum port with a hand 
vacuum pump. 
E.G.R. control valve spring 
should lift. 

If this does not correct trouble, 
replace E.G.R. control valve. 

O.K. 

Make sure Code No. 55 is dis- 
played in Mode 111. 

0 Perform driving test under the 
following conditions: 
1) Warm up engine sufficient- 

2) Use test driving modes 
indicated in figure 0.  
ly. 

EF & EC-102 



ELECTRONI( 

-Until green and red LEDs go off. 

Start engine and warm it up sufficiently. 

green and red LEDs go off. 
9 Turn off ignition switch and keep it off until 

0 start engine. 0 Shift to suitable p a r  position and dr iw  in 

f) Decrease engine revolution to  Ims than 1,WC 

3 Repeat Reps @ t h r o u g h a a t  least 4 times, 

‘Test  condition” for at  lean 17 saconds. 

rpm. 

rest condition 
<eep the following condition. 
I) Engine revolution: 

vG30E: 2,300t300 rpm 
VG30ET: 2.200t200 rpm 

VG30E; -36.0i12.0 kPa 
2) Intake manifold vacuum: 

1-270t90 mmHg. 
-10.63t3.54 inHg) 

1-10Ot100 mmHg. 
-3.94t3.94 inHgl 

VG30ET: -13.3e13.3 kPa 

- 
CHECK ENGINE LIGHT 

1 SEF924F 

CONTROL SYSTEM INSPECTION 

8 (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL 
ONLY 

EF & EC-103 



ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS SENSOR (Code No. 33) (CHECK ENGINE LIGHT ITEM) 

0 : vG30Eengine 
0 : VG30ET enaine 

E.C.C.S. CONTROL UNIT 

Ei 

BB 

1E.F.I. harness1 

. .  
ENGINE 

SEF167G 

EXHAUST GAS GROUND 
SENSOR 

The following is necessary to perform this inspection. 
1. Pull out E.C.U. from passenger'sdash side. 
2. Warm up engine sufficiently. 

EF & EC-104 



~~ 

ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS SENSOR (Code No. 33) GK (CHECK ENGINE LIGHT ITEM) 

c In 

SEFZ31 

CHECK FLASHES OF 
INSPECTION LAMPS ON 
E.C.U. 
1) Warm up engine sufficiently. 

2) Make sure that green 
inspection lamp goes on 
and off 5 times or more 
during 10 seconds at 2,000 
rpm. 

CHECK INPUT SIGNAL. 
1) Sop  engine. 
2) Start engine and make sure 

that engine has warmed up 
sufficiently. 
If not, warm it up. 

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

I Voltage: 0.1.0v 

N.G. a 
Check harness continuity be- 
tween E.C.U. and ground. 
0 Stop engine. 

Disconnect exhaust gas sensor 
harness connector, and con- 
nect main harness side ter- 
minal for sensor signal to 
ground with a jumper wire. 

0 Disconnect 16-pin connector 
from E.C.U. 

0 Check resistance between 
E.C.U. terminal @and 
ground. 
Resistance: 

Approximately Os2 

Perform MIXTURE 
RATIO FEEDBACK SYSTEM 
INSPECTION. 
(See page EF & EC-143.) 

OKJ 
INSPECTION END 3 

Reinstall any part removed. 

N.G - 

Erase the self-diagnosis memory. 
Make sure Code No. 55 is  dir- 
played in Mode 111. 

1) Warm up engine sufficiently. 
2) Set diagnosis mode to Mode 

3) Make sure that inspection 
I. 

lamp (Green) on E.C.U. goes 
on and off periodically more 
than 5 timesduring 10 second 
at 2,M)O rpm. 

I O.K. 

( INSPECTION END ) 

EF 81 EC-105 



ELECTRONIC CONTROL SYSTEM INSPECTION 

DETONATION SENSOR (Code No. 34); VG30ET 

ENGINE 
GROUND a: VG30ET enpine 

EF 81 EC-106 



ELECTRONIC CONTROL SYSTEM INSPECTION 
DETONATION SENSOR (Code No. 34); VG30ET 

7 

- 
SEF2601 

INSPECTION START I 

1 
1) Disconnect 16.pin connector 

0 2 )  Check resistance between 
from E.C.U. 

terminal @ and ground. 
Continuity should not 
exist. r 

O.K. 

Connect 16-pin connector to I E.C.U. 

I 

I Erase the self-diagnosis memory. I 

Check the following items. 
1) Insulation between ground 

and harness connecting E.C.U. 
with detonation sensor. 
2) Detonation sensor. 

Continuity should not 
exist. 
If N.G., replace detonation 
sensor. 

Perform self-diagnosis (Mode- 
111) again. rp Replace detonation sensor. 

I INSPECTION END 

EF & EC-107 



ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35); CALIFORNIA MODEL ONLY 

EXHAUSTGAS 
TEMPERATURE 
SENSOR 

ram 

I 

(cny : For California 
SEF 177C 

The following is necessary to perform this inspection. 

1. Pull out E.C.U. installed passenger's 2. a Disconnect vacuum hose con- 3. Warm up engine sufficiently. 
dash side. nened to E.G.R. control valve. 

a Connect a hand vacuum pump 
to E.G.R. control valve. 

EF & EC-108 



ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS TEMPERATURE SENSOR (Code No. 35); CALIFORNIA MODEL ONLY 

TlNUlTY BETWEEN 
E.C.U. AND EXHAUST 
GAS TEMPERATURE 
SENSOR 
1) Stop engine. 
2) Disconnect E.C.U. 16-pin 

terminal connector. 
3) Disconnect exhaust gas 

temperature sensor harness 
connector. 

4) Check continuity between 
E.C.U. terminal @I and 
@. 

I Enginm running 

F4260 

H 

Exhaust gas 
temperatun 

connector 

I Conneetor 

I ' SEF830F 

INSPECTION START 

CHECK INPUT SIGNAL 
1) Start engine and warm it 

up sufficiently. 
2) Keep engine speed a t  

approximately 2,000 rpm. 
3) Check voltage between 

E.C.U. terminal @ and 
ground under the follow- 
ing conditions: 

1 .o - 2.0 v not applied to 
E.G.R. control 
valve 

A sufficient vacuum ap- 
plied with a hand vacuum 
pump may cause the engine 
to stall. 

INSPECTION END J 

1)  Check middle harness con- 
nector connection. 

2) If necessary, repair or replace 
harness. 

+ 
CHECK GROUND CIRCUIT 1) Check middle harness con- 
Check continuity between nector connection. 
@ and ground. 
Resistance: 

Approximately On 
2) If necessary, repair or replace 

harness. 

EF & EC-109 
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ELECTRONIC CONTROL SYSTEM INSPECTION 

EXHAUST GAS TEMPERATURE SENSOR (Code No. 351; CALIFORNIA MODEL ONLY 

CHECK COMPONENTS 
1 J Remove exhaust gas tem- 

perature sensor. 
2) Check resistance change 

and resistance value a t  
l0O'C l212"F). 
Resistance should decrease 
in response to  temperature 
increase. 
Resistance: 100°C (212OFI 

85.3S.53 k f?  

sensor. 
(0) 15.25  N.m 

(1.5 ~ 2.5 kgm, 11 . 18 ft-lb) 

perform self-diagnosis Mode 111. 

1O.K 

( INSPECTION EN0 

1)  Perform E.C.U. pin terminal 
checks. 

2) I f  N.G., recheck for damaged 
E.C.U. pin terminals or the 
connection of E.C.U. harness 
connector. 

EF & EC-110 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NOTE 

EF & EC-111 



ELECTRONIC CONTROL SYSTEM INSPECTION 

FUEL TEMPERATURE E.C.C.S. CONTROL UNIT  1 

EF & EC-112 



ELECTRONIC CONTROL SYSTEM INSPECTION 
FUEL TEMPERATURE SENSOR (Code No. 42) 

.. 
SEF673E 

SEF208E 

~~ 

INSPECTION START 
I 

1) Start engine. . 
2) Make sure that voltage b e  

tween E.C.U. terminal 0 
and ground changes during 
engine warm up. 
Cold +Hot: I Approxim ?ly 5 - ov ] 

I.K. 

Reinstall any part removed. - 
I Erase the self-diagnosis memory. I 

1) Check fuel temperature 
sensor resistance. 

0 Stop engine. 
Disconnect fuel tem- 
perature sensor harness 
connector. 

0 Check resistance between 
terminal and ground, 

I f  no continuity, replace fuel 
temperature sensor. 

I) Check power source for E.C.U 
& ground circuit for E.C.U. 
(See page EF & EC-122.1 

Perform driving test and then 
perform self-diagnosis (Mode- 
111) again. 

signal inspection test. 
2) I f  N.G., recheck the E.C.U. 

pin terminals damage or the 
connection of E.C.U. harness 
connector. 

INSPECTION END 

EF & EC-113 



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43); FOR CALIFORNIA MODEL/(Not self-diagnostic item); 
FOR NON-CALI FORNlA A/T MODEL (Only control for automatic transmission) 

CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2 )  Check voltage between 

terminal @ and ground. 
Voltage: 

Approximately 5.0V 

SE F178C 

N." 

Ei 

-Throttle ~ ~ n r o r  
harness connector 

SEF365C 

:heck the following items. a 1) Harness continuity be- 
tween throttle sensor 
harness connector and 
E.C.U. 

0 Turn ignition switch 
"OFF". 
Disconnect throttle sensor 
harness connector. 

e Disconnect 16-pin con- 
nector from E.C.U. 
Check resistance between 
@ and @. 
Resistance: 

Approximately O i l  

(Refer to page EF & EC-122.: 
2 )  Power source for E.C.U. 

3) "BR" fusible link 

EF & EC-114  



ELECTRONIC CONTROL SYSTEM INSPECTION 

THROTTLE SENSOR (Code No. 43); FOR CALIFORNIA MODEL/(Not self-diagnostic item); 
FOR NON-CALIFORNIA AIT MODEL 

3 (Only control for automatic transmission) 

SEF366G 

Accelerator 
pedal 

~ . 
CHECK GROUND CIRCUIT. 
1) Turn ignition switch "OFF" 

and disconnect 16-pin con- 
nector from E.C.U. 

2) Disconnect throttle sensor 
harness connector. 

3) Check resistance between 
terminal @ and E.C.U. 
terminal @. 
Resistance: 

Approximately O f 2  

1) Reconnect E.C.U. 16-pin 
terminal and throttle sensor 
harness connector. 

2) Turn ignition switch "ON". r 
3) Make sure that voltage 

SEF367G between terminal @ and I 

SEF368G 

0 i 

N.G. - 

ground changes when ac- 
celerator pedal is depressed. 
Voltage: 

Approximately 0.4.4.0V 
(in warming up condition) 

model A n  model 

SEF369G 

Perform driving test and then 
perform self-diagnosis (Mode 111) 
again. 

I O.K. + 
(- INSPECTION END 1 

1) Check harness continuity 
between throttle sensor and 
ground. 

(Refer to page EF & EC-122.) 
2) E.C.U. ground circuit. 

1) Disconnect throttle sensor 

0 2 )  Make sure that resistance 
between @ and @ 
changes when opening 
throttle valve manually. 
Resistance should change. 
If not, replace throttle 
sensor. 

harness connector. 

3) Check idle switch OFF +ON 
speed. 
Refer to "ELECTRO INJEC- 
TION UNIT INSPECTION'. 

0 4 )  Check harness continuity 
between throttle sensor 
and E.C.U. 
Disconnect harness con- 
nector for throttle sensor. 
Disconnect 16-pin con- 
nector from E.C.U. 
Check resistance between 
terminal @and E.C.U. 
terminal(Dp. 
Resistance: 

Approximately O f 2  

1) Perform E.C.U. inputloutput 
signal inspection test. 

21 If N.G., recheck the E.C.U. 
pin terminals damage or the 
connection of E.C.U. harness 
connsctor. 

EF 81 EC-115 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR LEAK (Code NO. a)@ 
9 

il SEF832F 

Engine racing mode 

@ : 10 seconds or more 

f 

@ Start engine and warm it up sufficiently. 
@ Race engine revolution higher than 2,000 rpn 

@ Keep engine at idle speed for at lean 1( 

@ Repeat steps @through @ at least 10 times 

under no-load. 

seconds. 

(CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL 
ONLY 

INSPECTION START 

1 
Star t  engine and warm it UP 

a t  idle after warming. 

I Does not run 

Set the diagnosis mode selector 
of E.C.U. to Mode I. 

off during 10 seconds a t  idle 

Stays off Does not 

Check mixture ratio 
feedback system. 
(See page EF & EC-143.) 

~~ 

CHECK ENGINE LIGHT 

SEF924F 

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

check that red and green L.E.D. 
on control unit blink almost 
simultaneously a t  2,000 rpm 
under no-load. 

Does not blink Blinks 

(See page EF & EC-143.) 

+ 
(- INSPECTION END 

Replace the injector in which 
cylinder spark plug is  wet with 
fuel. 

Remove all spark plugs from 
intak manifold. Are plugs wet 

I No 

lSee page EF & EC-150.) 
Keep fuel hose and all injectors 
connected to injector gallery. 

-Turn ignition 

injector. 

Does not drip 

Reinstall any part removed. 

Make sure Code No. 55 is  dir- 
played in Mode 111. 

EF & EC-116 



ELECTRONIC CONTROL SYSTEM INSPECTION 

Perform engine racing by the'use 
of indicated in figure . 

a Comes 

Make sure check Lx engine light does 1) Perform selfdiagnosisand 
not come "ON" during engine find malfunction code. 
racing. 2) According to displayed Code 

INJECTOR LEAK (Code No. 45)e (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL 
ONLY 

Does not 
come "ON" 

INSPECTION END 

1) Start engine and warm it up 

2) Disconnect ezhaust gas sensor 
sufficiently. 

connector for at  least 30 
seconds a t  2,000 rpm. 

No., perform electronic 
control system inspection. 

3) If Code No. 45 is  displayed 
again, replace all injectors, 
then perform electronic 
control system inspection. 

EF & EC-117 



ELECTRONIC CONTROL SYSTEM INSPECTION 

0 : VG30Eanginn 

START SIGNAL (Switch ON/OFF diagnosis) 

(Main harwrd > 
I 

I 
01 

01 
I 
> 

IGNITION 

EF & EC-118 



ELECTRONIC CONTROL SYSTEM INSPECTION 

START SIGNAL (Switch ONlOFF d 

~. 
SEFOOSF 

Inosis) 

CHECK INPUT SIGNAL. 
1) Turn ignition switch to 

2) Check voltage between 
"START". 

terminal @ and ground. 
Battery voltage should exist. 

Reinstall any part removed. 

check the following items. 
1)  Ignition switch 
21 Harness continuity between 

ignition switch and E.C.U. 

signal inspection test. 
21 If N.G., recheck the E.C.U. 

pin terminals damag or the 
connection of E.C.U. harness 

INSPECTION END connector. 

EF & EC-119 



ELECTRONIC CONTROL SYSTEM INSPECTION 

INJECTOR (Not selfdiagnostic item) 

0 % @  
@ : VG30Eengine 0 : V G ~ E T  engine - N 0 . 4  

SEF16L 

$ E agb _ -  BODY GROUND No'6 

No. INJECTOR 

EF & EC-120 



ELECTRONIC CONTROL SYSTEM INSPECTION 
INJECTOR (Not self-diaanostic item) 

1) Disconnect 1 Spin connector. 
13 2 )  Check voltage between 

terminals a, m, a, 
@LO. ~333, @. C E O  and 
ground. 
Battery voltage should exist 
exist. 

SEF297 

rn 

6 
SEF6481 

I 
1.K. 

CHECK GROUND CIRCUIT. 
1)  Disconnect 1Bpin connector 

from E.C.U. 1 

Check the following items. 
1 I Harness continuity between 

Disconnect fusible link con- 

Check resistance between 
fusible link connector and 
E.C.U. 
Resistance between ter- 
minals m, @, @, 
@, @,@and 
fusible link connector 

E.C.U. and battery 

nector. 

Resistance: 
Approximately 1.552 

Resistance between ter- 
minal @and fusible 
link connector 

Resistance: 
Approximately Of2 

2 )  Harness connector for injector 
3) "BR" fusible link 

4) Safety relay 

12V diresf 
current is+- &nfinuify 
plied between btweEn 

terminals tWml"alS 

I snd '2 g; 5) 

Yes 

N O  

- 
- 

0 1"". 
Check resistance of individual 
injectors. 

Disconnect injector harness 
connector. 
Resistance: 

Approximately 1.552 

1N.G. c 
2 )  Check resistance between 

terminals@. @, 0. 
0 and ground. 
Resistance: Check engine ground and harness 

continuity between E.C.U. and Approximately 052 

O.K. engine ground. 

INSPECTION END ) 

I Replace injector. 1 

EF & EC-121 



ELECTRONIC CONTROL SYSTEM INSPECTION 

POWER SOURCE 81 GROUND CIRCUIT FOR E.C.U. (Not selfdiagnodic item) 

E.C.C.S. CONTROL UNIT 

(E.F.I. harness) 

VG30E ensine 
VG30ET engine 

z 
I 

(Main harness1 
5 @ 

.@ 

r 
4 

FUSE BLOCK 

ENGINE BODY 
GROUND GROUND 

SEF1691 

EF 81 EC-122 



ELECTRONIC CONTROL SYSTEM INSPECTION 
POWER SOURCE & GROUND CIRCUIT FOR E.C.U. (Not self-diagnostic item) 

m 
SEFlSSD 

3 

INSPECTION START 0 
CHECK DIAGNOSTIC MODE 
ON THE E.C.U. 
Verify that diagnostic mode 
selector on the E.C.U. is  turned 
"OFF". 

1 1 
CHECK POWER SOURCE 
FOR E.C.U. 
1) Turn ignition switch "ON". 
2) Verify that red and green 

inspection lamps on the 
E.C.U. illuminate. 

1 O.K. 

~ 

CHECK GROUND CIRCUIT. 
1)  Turn ignition switch "OFF". 
2) Disconnect 1Bpin. 15-pin 

connector from E.C.U. 
3) Check resistance between 

terminals 1E.C.U. side) 

0 and ground. 
Resistance: 

@,@,m,a,a, 

N.G. 

1) Turn ignition switch "ON". 
21 Check voltage between 

terminals @E, 0, a and 
ground. 
Battery voltage should exist. 

I 
Check the following items. 
1) Harness continuity between 

2) 'Main relay 

3) "BR" fusible link 

battery and E.C.U. 

(Refer to  ELsection.) 

between E.C.U. and engine 

Approximately O f l  
-1 

I Reinstall any part removed. I + INSPECTION END 

EF & EC-123 



ELECTRONIC CONTROL SYSTEM INSPECTION 

A.I.V. CONTROL SOLENOID VALVE (Not selfdiaanostic item) 

SEF170G 

EF & EC-124 



ELECTRONIC CONTROL SYSTEM INSPECTION 

A.I.V. CONTROL SOLENOID VALVE (Not self-diagnostic item) 

CHECK POWER SOURCE. 
1) Turn ignition switch "ON". 
2) Check voltage terminal @ 

and ground. 
Battery voltage should exist. 

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

Approximately 

SEF234, 

I 
O.K. 

CHECK GROUND CIRCUIT. 
Check ground circuit for E.C.U. 
(See page EF & EC.122.) 

I Reinstall any part removed. I 
, . 
( INSPECTION END 1 

N.G. 
+ 

N.G - 

Check the following items. 
1) Harness continuity between 

A.I.V. solenoid valve and 
battew 

2) "BR" fusible link 
31 Main relay 

(Refer to  EL section.) 

Check the following items. 
1) Harness continuiw betweer 

A.I.V. solenoid valve and 
E.C.U. 
Stop engine. 
Disconnect A.I.V. solenoid 
valve harness connector. 
Disconnect 20-pin con- 
nector from E.C.U. 
Check resistance between 
terminal @, and E.C.U. 
terminal @. 
Resistance: 

2) A.I.V. solenoid valve 
Check resistance: 

Approximately 052 

Approximately 4052 
3) Ground circuit of E.C.U. 

(See page EF & EC-122.) 

I 

EF & EC-125 



____ 

ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. CONTROL SOLENOID VALVE (Not self-diagnostic item); NON-CALIFORNIA MODEL 

E.G.R. CONTROL MAIN 
SOLENOI tLVE REMY 

I E.C.C.S. CONTROL UNIT  I 

l L  I 

EF & EC-126 



ELECTRONIC CONTROL SYSTEM INSPECTION 

E.G.R. CONTROL SOLENOID VALVE (Not self-diagnositc item): NON-CALIFORNIA MODEL - 
I ( INSPECTION START ) 

1) Turn ignition switch "ON". 
2) Check voltage between ter- 

1) Harness continuity between 
E.G.R. solenoid valve and 

minal @and ground. 
Batterv voltage should exist. 2 )  "BR" fusible link 

- \ .  
SEFBOBE 

SEFZJSF 

CHECK OUTPUT SIGNAL. 
1) Start engine and warm it up 

2) Check voltage between E.C.U. 
sufficiently. 

terminal @and ground. 

Engine condition 1 Voltage 

Approximately I At idle I , ov 

Around 
2,OW rpm 

Battery voltage I 
?1 1O.K. 

CHECK GROUND CIRCUIT. 
1) Stop engine. 
2) Disconnect ZO-pin connector 

from E.C.U. 
3) Disconnect E.G.R. solenoid 

harness connector. 
4) Check resistance between 

terminal @ and E.C.U. 
terminal 0. 
Resistance: 

Approximately On 

3) Main relay circuit 
(Refer to  EL section.) 

1) Harness continuity between 
E.G.R. solenoid valve and 
E.C.U. 

2) E.G.R. solenoid valve 
Check resistance between 
terminals @ and @. 
Resistance: 

Approximately 40a 
31 Ground circuit of E.C.U. 

(See page EF 81 EC-122.) 

(See page EF & EC-122.) 

I O.K. 

INSPECTION END 

EF & EC-127 



ELECTRONIC CONTROL SYSTEM INSPECTION 

DLE-UP SOLENOID VALVE (Not self-diagnostic item) 

E.C.C.S. CONTROL UNIT BATTERY 1 

hl 
0 

ENOID 

@ : VG30Eenpine 

SEF17: 

EF & EC-128 



ELECTRONIC CONTROL SYSTEM INSPECTION 
IDLE-UP SOLENOID VALVE (Not self-diagnostic item) 

CHECK POWER SOURCE. 
1)  Turn ignition switch "ON". 

SEF242I 

I 

Check the following items. 
1) Harness continuity between 

( INSPECTION START ) 

2) Check voltage between ter- 1 minal @ and , ground. 1 Battery voltage should exist. 

Idle-up solenoid valve and 
battery 

2) "BR" fusible link 
3) Main relay 

4.G. -+ 

I o.K. 

Check the following items. 
Bl) Harness continuity betweer 

Idle-up solenoid valve and 
E.C.U. 
Disconnect 20pin con- 
nector from E.C.U. 
Check resistance between 
terminal @ and E.C.U. 
terminal 0. 
Resistance: 

Approximately OS2 
2) Idle-up solenoid valve. 
3) Ground circuit of E.C.U. 

(See page EF & EC-122.) 

CHECK OUTPUT SIGNAL. 
1) Turn ignition switch "OFF". 
2) Check voltage between 

terminal @and ground under 
the following conditions. 

For about 20 seconds after 
engine has started. 
Voltage: 0.1 - 0.4V 

4) Turn load switches "ON". 
Lighting switch 
Power steering oil pressure 
switch 
Rear defogger switch 
Heater or air conditioner 
switch 
Voltage: 

3) Start engine. 

0.1 - 0.4V 

r 
l0.K. 
4 

SEF240F 
Reinstall any part removed. 

SEF718t 

INSPECTION END 

I (Refer to EL section.) I 

EF 81 EC-129 



ELECTRONIC CONTROL SYSTEM INSPECTION 

- 
(E T I  

A.A.C. VALVE 

SEF175 

EF & EC-130 



ELECTRONIC CONTROL SYSTEM INSPECTION 
A.A.C. VALVE (Not self-diagnostic item) 

1) Turn ignition switch "OFF" 
and disconnect E.C.U. 20-pin 
connector. 

terminal @ and E.C.U. ter- 
minal 0. 
Resistance: 

2 )  Check resistance between 

Approximately O f 2  

3 A.A.C. valve harness Connector - 

SEF240F 

( INSPECTION START 7 

CHECK POWER SOURCE. 
1)  Disconnect A.A.C. valve har- 

2) Turn ignition switch "ON". 
3) Check voltage between ter- 

minal @I and ground. 
Voltage: Battery voltage 

1) Harness continuity between 
battery and A.A.C. valve. 

2 )  "BR" fusible link 
ness connector. 

(Refer to EL section.) 

O.K. 3 
CHECK INPUT SIGNAL. 
1) Reconnect E.C.U. 20-pin 

connector and A.A.C. valve 
harness connector. 

21 Start engine and warm it up 
sufficiently. 

3) Check voltage between E.C.U. 
terminal 0 and ground. 
Voltage: 

Approximately 6 .  8V 
(at idle) '7 

(- INSPECTION END -l 

51 Check A.A.C. valve. 
Check resistance of A.A.C. valve. 
Continuity should exist. 

SEF242F 

EF & EC-131 



ELECTRONIC CONTROL SYSTEM INSPECTION 

NEUTRALllNHlBlTOR SWITCH (Not selfdiagnostic item) 

E.C.C.S. CONTROL UNIT 

10 0 

IN HI B ITOR 

EF & EC-132 



ELECTRONIC CONTROL SYSTEM INSPECTION 
NEUTRALllNHlBlTOR SWITCH (Not selfdiagnostic item) 

. \ I  

SEFlOOi 

r 

INSPECTION START 
L 

HECK INPUT SIGNAL. 
) Turn ignition switch "ON". 

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

Gear position I Voltase 

4.G. Check the following items. 
1) Power source & ground 

circuit for E.C.U. 
(See page EF & EC-122.) 

2) Main relay 
(Refer to EL section.) 

3) Harness continuity between 
battery and E.C.U. 

4) Harness continuity between 
E.C.U. and Neutral switch. 
5) Check resistance Neutral/ 

Inhibitor switch and 
ground. 
Resistance: 

Approximately O f 2  

EF & EC-133 



ELECTRONIC CONTROL SYSTEM INSPECTION 

P.R. CONTROL SOLENOID VALVE (Not self-diagnostic item) 

SEF 175( 

EF & EC-134 



ELECTRONIC CONTROL SYSTEM INSPECTION 

P.R. CONTROL SOLENOID VALVE (Not selfdiagnostic item) 

SEF703E 

SEF288F 

( INSPECTION START ) 

1) Disconnect pressure regulator 
control solenoid connector. 

2) Turn ignition switch "ON". 
3) Check voltage between ter- 

1) Harness continuity between 
battery and pressure regulator 
control solenoid 

(Refer to EL  section.) 
2) Main relay 

minal @ and ground. 
Battery voltage should exist. 

O.K. 

CHECK OUTPUT SIGNAL. 
1)  Turn ignition switch "OFF". 
2) Connect pressure regulator 

3) Turn ignition switch to 

4) Check voltage between E.C.U. 

control solenoid. 

"START". 

terminal @ and ground. 
Voltage: 

Approximately 0.9V 

O.K, 

I 
CHECK GROUND CIRCUIT. 
Check ground circuit for E.C.U. 

A INSPECTION END 

Check the following items. 
1 1 Harness continuity betweer 

pressure regulator control 
solenoid valve and E.C.U. 
Stop engine. 
Disconnect pressure regu- 
lator control solenoid valve 
harness connector. 
Disconnect 2Bpin con- 
nector from E.C.U. 
Check resistance between 
terminal @ and E.C.U. 
terminal @. 
Resistance: 

Approximately O i 2  
2) Pressure regulator control 

solenoid valve 
Check resistance: 

Approximately 40i2 
3) Ground circuit for E.C.U. 

I (See page EF EC-122.) 

EF & EC-135 



ELECTRONIC CONTROL SYSTEM INSPECTION 

AIR REGULATOR (Not self-diagnostic item) 

AIR REGULATOR 
E.C.C.S. CONTROL UNIT 

(E.F.I. harnsnl 

@ : VG30Eengine 0 i VGJ)ET mgins 

FUSE BLOCK 

(Main harness) 

SEF17M 

EF & EC-136 



ELECTRONIC CONTROL SYSTEM INSPECTION 

AIR REGULATOR (Not self-diagnostic item) 

\\\ 
SEFOlSF 

INSPECTION START 

CHECK POWER SOURCE. 
1) Disconnect air regulator har- 

2) Turn ignition switch "ON". 
3) Check voltage between ter- 

ness connector. 

minal @ and ground. 
Battery voltage should exist 

10.". 
CHECK OUTPUT SIGNAL. 
1) Turn ignition switch "OFF". 
2) Connect air regulator harness 

connector. 
3) Turn ignition switch 

"START". 
4) Check voltage between E.C.U. 

terminal @ and ground. 
0.6 to 0.W hould appear for 
5 seconds after turning igni- 
tion switch "START". 

Check ground circuit for E.C.U. 

INSPECTION END 

1)  Harness continuity between 
batter+ and air regulator. 

2) Fuse 

U.G 
i 1) Check harness continuity 

between E.C.U. and ai r  regu. 
lator. 

Disconnect air regulator 
harness connector. 
Check resistance between 
terminals @ and @, 
Resistance: 

2) Check air regulator. 

Approximately 70fl 
3) Check power source for 

E.C.U. 

EF & EC-137 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION 

MEASUREMENT VOLTAGE OR RESISTANCE OF E.C.U. 
1. Disconnect battery ground cable. 
2. Disconnect 20- and 16-pin connectors from E.C.U. 

SEF371 

\ \  - 1  3. Remove Din terminal retainer from 20- and 1 6 - ~ i n  connectors 
to make it easier t o  insert tester probes. 

I I 4. Connect 20- and 16-pin connectors to E.C.U. carefullv. 
5. Connect battery ground cable. 
6. Measure the voltage a t  each terminal by following "E.C.U. 

inspection table". 

CAUTION: 
a. Perform all voltage measurements with the connectors con- 

nected. 
b. Perform all resistance measurements with the connectors dir- 

connected. 
c. Make sure that there is not any bend or break on E.C.U. pin 

terminal before measurements. 
d. Do not touch tester probes between terminals @ and @, 

@ and a. 

EF & EC-138 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION 

E.C.U. inspection table 

TERMI- 
NAL 
NO. 

2 

3 

4 

5 

6 

ITEM 

Idle-up solenoid valve 
(VG30E) 

A.A.C. valve (VG30ET) 

~ 

Ignition check 

E.G.R. control solenoid 
valve 

Ignition signal 

E.C.C.S. relay-1 
(Main relay) 

CONDITION 

Engine is running and gear position 

For about 20 seconds after 
starting engine 
Steering wheel is  turned. 
Blower and air conditioner 
switches are "ON". 
Lighting switch is  "ON". 

Except the conditions shown 
above 

Idle speed (after warmup) 

I Engine is  running. I 
L l d l e  speed 

warmed up. 

Idle speed (Throttle valve 
switch "ON".) 

I Engine is running. I 
LLOW engine revolution 

I Engine is  running. 1 
L Idle speed 

I Engine is  running. I 
L E n g i n e  speed is 2,000 rpm. 

I Engine is running. I 
+ 

Ignition switch "OFF" 

L For approximately 8 seconds 
after turning ignition switch 
"OFF" 

Within approximately 8 
seconds after turning ignition 
switch "OFF" 

'Data are reference values. 

*DATA 

0.1 - 0.4V 

BATTERY VOLTAGE (11 - 14V) 

6.0 - 8.OV 

9 - 12V 
(Decreases as engine is revved up.) 

Approximately 1.Ov 

BATTERY VOLTAGE (11 - 14V) 

0.4 - 0.6V 

1.2 . 1.5V 

0.7 . 0.9V 

BATTERY VOLTAGE (11 - 14V) 

EF & EC-139 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION 

*Data are reference values. 

TERMI- 
NAL 
NO. 

8 

9 

10 

12 

14 

15 

16 

17 

ITEM 

Crank angle sensor 
(Position signal) 

Start signal 

Neutral switch (MTr) 
Inhibitor switch (AIT) 

Air flow meter 
burn-off signal 

A.I.V. control rolenoid 
valve 

Fuel temperature sensor 

Air regulator 

Crank angle sensor 
(Reference signal) 

CONDITION 

Do not run engine at high speed 
under no-load. 

Cranking 

Gear position is  in Neutral or 
Parking. 

I Ignition switch "ON" I 
L A n y  gear position except 

Neutral or Parking 

Engine revolution is  above 1,500 
rpm and vehicle speed is more than I 20 km/h (12MPH). 

I Ignition switch "OFF" I 
!--For 6 seconds after turning 

ignition switch "OFF" 

Engine revolution is  above 1,500 
rDm and vehicle meed is more than 
20 km/h (12 MPH). + 

I Ignition switch "OFF" 1 
!--For 1 second after the above 

6 seconds have passed. 

I Ignition switch "ON" I 
L Release accelerator pedal. 

(Throttle valve switch "ON") 
~ ~~ 

I lanition switch "ON" I 
!-- Depress accelerator pedal. 

(Throttle valve switch "OFF") 

I Engine is  running. I 
Idle speed 

Engine is  running. 

p z G i q  
Do not run engine a t  high speed 
under no-load. 

*DATA 

2.5 - 2.7V 

B - 12v 

ov 

BATTERY VOLTAGE 
(1 1 - 14V) 

ov 

9.0 - 1o.ov 

0.7 - 0.9V 

BATTERY VOLTAGE (11 .14V) 

0.5V 
Output voltage varies with engine 
temperature. 

0.6 .0.9V 

0.2 .0.4V 

EF & EC-140 



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION 

*Data are reference values. 

TERMI- 
NAL 
NO. 

18 

19 

20 

22 

23 

24 

25 

27 
35 

29 

ITEM 

Throttle valve switch 
( Q side) 

Pressure regulator 
control solenoid valve 

Fuel pump relay 

Load signal 

Cylinder head temperature 
sensor 

Exhaust gas sensor 

Idle switch (@sidel 

Power source for E.C.U. 

Vehicle speed sensor 

CONDITION 

I lanition switch "ON" 1 
LRelease accelerator pedal. 

(Throttle valve switch "OFF") 

Ignition switch "ON" 

L Depress accelerator pedal. 
(Throttle valve switch "ON") 

I stop and restart engine after 1 
warming it up. 

L For 30 seconds 

[Stop and restart engine aher 1 
I warmina it UD. I 

L A f t e r  3 minutes 

Steering wheel is  turned. 
Blower and air conditioner 
witchs are "ON". 
Lighting switch is  "ON". 

I Engine is running. 1 
L E x c e p t  conditions shown 

above 

-1 
I Engine is running. I 
L After warming up sufficiently 

Ignition switch "ON" 

Ignition switch "ON" 

I Ignition switch "ON'* I 
L While rotating rear wheel 

slowly 

*DATA 

9.0 - 1o.ov 

ov 

0.8 - 1 .ov 

BATTERY VOLTAGE (11.14V) 

BATTERY VOLTAGE (11.14V) 

BATTERY VOLTAGE (11 - 14Vl 

ov 

~~ ~ ~ 

0 - 5.0V 
Output voltage varies with engine 
temperature. 

0 -Approximately 1 .OV 

9.0 - 1o.ov 

BATTERY VOLTAGE (11 - 14Vl 

0 or 7.4V 
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E.C.U. INPUT/OUTPUT SIGNAL INSPECTION 

'Data are reference values. 

TERMI- 
NAL 
NO. 

'DATA ITEM CONDITION 

1 .o - 2.ov 
Exhaust gas temperature 
sensor (Only for 
California model) 

Idle speed 

E.G.R. system is operating. 

30 

0 -  1.ov 

2.0 - 4.0V 
Output voltage varies with engine re- 
volution a d  throttle valve movement. 

31 Air flow meter Do not run engine at high speed 
under no-load. 

Ignition switch "ON" 34 Ignition switch signal BATTERY VOLTAGE (11 - 14V) 

101 
102 
103 
104 
105 
106 
114 

Injector BATTERY VOLTAGE (11 - 14V) 

I lanition switch "ON'* I 
0.1 -0.3V L F o r  5 seconds after turning 

ignition switch "ON" 
108 Fuel pump 

1 lonition switch "ON" I 
9 -  14V L-- After 5 seconds have passed 

110 Throttle sensor (Only 
for California model) 0.4. 4.0V I Ignition switch "ON" 

115 Exhaust gas sensor heater BATTERY VOLTAGE (11.14V) Ignition switch "ON" 

~~ 

VG30 PIN CONNECTOR TERMINAL LAYOUT 

1 5 d n  connector 20-pin connector 1 €+in connector 

112 113 0 114 115 
107 108 109 110 11 1 

101 102 103 104 105 106 

SEF262F 
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

O.K. 

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

order. 
Battery 
Ignition system 

0 

0 Fuses 
0 E.C.U. harness connectors 

Vacuumhoses 
0 Air intake system 

0 Fuel pressure 
A.I.V. hose 

0 Engine compmion 
0 E.G.R. valve operation 
0 Throttle valve 

Engine oil and coolant levels 

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

O.K. N.G. 

Repair or replace harness. 

T 

Check CO%. 

2. On air conditioner equipped models, checks 
should be carried out while the air conditioner 
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 "D" position. 

4. When measuring " C O  percentage, insert probe 
more than 40 cm (15.7 in) into tail pipe. 

WARNING: 
a. When selector lever is shifted to  "D" position, 

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

b. Depress brake pedal while racing the engine to  
prevent forward surge of vehicle. 

c. After the adjustment has been made, shift the 
lever to  the "N" or "P" position and remove 

v N.G. 

Check idle mixture ratio. 1 
O.K. N.G. 

Overall inspection sequence wheel chocks. 

O.K. 

Replace exhaust gas sensor. I 

, . 

* 1 
c Check emission control parts Check exhaust Qas 

and repair or replace i f  
necessary. 

function. 
O.K. 

I 

T 

INSPECTION START 

1 
Check &adjust idle speed. 
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

Yes 

TEMP 

1 No 
Clean injectors. 

in 

Idle Check and Set Procedure 

Visually check the following: 
0 Air cleaner clogging 
0 Hoses and ducts for leaks 
0 E.G.R. valve operation 
0 Electrical connectors 
0 Gaskets 
0 Idle switch operation 
0 A.I.V. hose 

S t a n  engine and warm up until water temperature 
indicator points to the middle of gauge. 

I 
SEF24BF 

SE F247 F 

Run engine a t  about 2,000 rpm for about 2 

Perform E.C.C.S. self-diagnosis. 
L O.K. I I N.G. + 

Repair or replace comwnents as necessary. 

+J Does engine run smoothly? 

SEF332D 

Check ignition timing. 

SEF248F VG30E: 20°+2' B.T.D.C. 
VG30ET: 15°*20 B.T.D.C. 

O.K.1 1 N.GT 

Adjust ignition timing b 
after loosening bolt which secures distributor. 

B 

Q D 
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

. I _  dm," Keep engine speed a t  2,000 rpm and make sure N.G, - "..c"*..c 

that green inspection lamp on E.C.U. goes ON and 
OFF more than 5 times during 10 seconds. 

SEF3320 

1 
Disconnect idle switch harnessconnector. 

Race engine two or thre 
then run engine at idle speed. 

SEFZ48F 
Set the diagnosis mode selector of E.C.U. to 
Modell. 

c 
SEF957D 0 D 

Check idle speed ( A n :  in "D" position). 

VG30E: M/T&A/T 
7 m 5 0  rpm at sea level 
650?50 rpm at high altitudes 

M/T: 700f50 rpm 
A/T: 650+50 rpm 

VG30ET: 

VGJOE 

SEF261F 

1 Runer 

I A 

VG30ET only 

Adjust engine speed by turning idle speed 
adjusting screw. ( A K :  in "D" position) 

VG30E: MIT & A/T 
700f50 rpm at sea level 
650f50 rpm a t  high altitudes 

M/T: 650rpm 
A/T: 60Orpm 

VG30ET: 

or A.A.C. valve harness connector. 

VG30ET only 
Make sure that idle speed i s  in the specified range. 

I 



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

~ ~~ 

Check whether green and red inspection lamps on 
E.C.U. flash simultaneously. 

O.K. N.G. 

Connect idle switch harness connector. 
I I 
I I 

SEF249F 

7 

INSPECTION END 

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

2) Disconnect 16-pin connector from E.C.U. 
3) Disconnect exhaust gas sensor harness connec- 

tor and connect main harness side terminal for 
exhaust gas sensor to ground with a jumper wire 

4 )  Check for continuity between terminal No. 24 
of 16-pin connector ahd body ground. 

Continuity exists ............................... 0. K. 
Continuity doer not exist .................. N.G. 

cable. 

O.K. 

I Connect 16-pin connector to E.C.U. I 
I I 

SEF7118 

TEMP 

SEF246F 

c: 
- 
0 Disconnect cylinder head temperature sensor 

harness connector. 
0 Connect a resistor (2.5 kCl) between terminals 

of cylinder head temperature sensor harness 
connector. 

- 
1 

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

1 
Race engine two or three times under no-load, 
then run engine a t  idle. 

SEF248F 
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION 

O.K. 

~~ 

Check CO%. 

Idle CO: 0.2.8.m 

N.G. 

Replace exhaust gas sensor. 

Run engine a t  2,000 rpm and make sure that green O,K, - inspection lamp on E.C.U. goes ON and OFF more ___I 

than 5 times during 10 seconds. - 
4.G. 

Connect exhaust gas sensor harness connector to  

c- 

Check air flow meter. 
(See page EF & EC-86.) 

Check injector 
(See pages EF & EC-116, 120.) 
Clean or replace if necessary. 

4 
Check cylinder head temperature sensor. 
(See page EF & EC-88.) 
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FUEL SYSTEM INSPECTION 

SEF710G 

SMA804A 

Releasing Fuel Pressure 
WARNING: 
Before disconnecting fuel line, release fuel pressure from fuel line 
to  eliminate danger. 
1. Remove fuse for fuel pump. 

2. Start engine. 
3. After engine stalls, crank engine two or three times to  make 

sure that pressure is released. 
4. Turn ignition switch off and install the fuse. 
Erase the memory (Code No. 22) of the self-diagnosis in E.C.C.S. 
control unit. 

Fuel Pressure Check 
a. Tighten the clamp so i ts  end i s  3 mm (0.12 in) from the hose 

end. 
b. Make sure that the screw of the clamp does not contact with 

any adjacent parts. 
(01 : Fuel hoseclamps 

1.0 - 1.5 N m  
(0.10 - 0.15 kgm, 0.7 - 1.1 h4b) 

c. Disconnect pressure regulator control solanoid valva harness 
connector. 

d. Use Pressure Gauge to  check fuel pressure. 

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. 
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FUEL SYSTEM INSPECTION 

Fuel Pressure Check (Cont'd) 
4. Start engine and check for fuel leakage. 
5. Read the indication of fuel pressure gauge. 

At idling: 
Approximately 206 kPa 
(2.1 kg/cm', 30 psi) 

The moment accelerator pedal is fully 
depressed: 

[VG30El 
Approximately 255 kPa 
(2.6 kg/cm2, 37 psi) 

Approximately 304 kPa 
(3.1 kg/cm', 44 psi) 

[VG30ET] 

6. Stop engine and disconnect fuel pressure regLllator vacuum 
hose from intake collector. 

7. Plug intake collector with a rubber cap. 
8. Connect a handy vacuum pump to fuel pressure regulator. 

SEf710E 

Vacuum Fuel pressure 

9. Jump No. @connector of E.C.U. to body ground. 

10. Turn ignition switch to "ON" and read the indication of fuel 
pressure gauge as vacuum is changed. 

Vacuum Fuel pressure 
kPa (kglcm', psi) kPa (rnmHg. inHd 

0 (0. 0) 
248.1 . 255.0 

(2.53. 2.60. 36.0. 37.0) 

227.5- 241.3 
(2.32. 2.46, 33.0 - 35.0) 

213.8- 220.7 
(2.18- 2.25, 31.0-32.0) 

16.9 (127. 5.00) 
SEF7188 

33.9 (254, 10.00) 

50.8 (381, 15.00) 
200.1 . 206.9 

(2.04 - 2.11. 29.0- 30.0) 

179.5- 193.2 
(1.83- 1.97, 26.0- 28.0) 67.7 (508. 20.00) 

0 Fuel pressure should decrease 8s vacuum increnses. If results 
are unsatisfactory, replace fuel pressure regulator. 
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FUEL SYSTEM INSPECTION 

SEM434B 

I lniector hose, 

O-ring/ U 
SEF159E 

Injector Removal and Installation 
1. Release fuel pressure to  zero. 
2. Disconnect the following from intake collector. 

Airduct Harness clamps 
Accelerator wire Harness connectors 
Blow-by hoses Intake collector cover 
Air regulator hose Water hoses 
E.G.R.tube 

3. Disconnect fuel hoses. 

4. Remove intake collector. 

5. Remove bolts securing fuel tube. 
6. Remove bolts securing injectors and remove injectors. fuel 

tubes and pressure regulator as an assembly. 

7. Remove fuel hose. 
1) Heat sharp knife for 15 minutes. Cut into hose braided rein- 

forcement from mark to  socket end and fuel tube end. 
Do not allow sharp knife to cut a l l  the way through the hose and 
touch injector ta i l  piece. 
2) Then pull rubber hose out with hand. 
Never place injector in a vise when disconnecting rubber hose. 

8. Install fuel hose as follows: 
1) Clean exterior of injector tai l  piece and fuel tube end. 
2) Wet inside of  new rubber hose with fuel. 
3) Push end of rubber hose with hose sockets onto injector ta i l  

piece and fuel tube end by hand as far as they will go. 
Clamp is not necessary at the connections. 
CAUTION: 
After properly connecting fuel hose t o  injector and fuel tube, 
check connection for fuel leakage. 
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TURBOCHARGER INSPECTION 

Air leak a t  the connection of Compressor housing and 
suction hosefinlet tube, or inlet tube and intake manifold. 

Exhaust gas leak a t  the connection of turbine housing 
and exhaust manifold, connecting tube or exhaust outlet 

Disassembly and Assembly 

To thr Turbocharger should not be disassembled. 
0 Turbocharger should be removed after engine removal. 

Always replace turbocharger as an aswmbly if damaged. 

Exhaun manifold 

Coolant delivery tube 

10.22 11.0 -22.7.181 

Oil delivary tube 

From cylinder block 

44.54 14.5 - 5.5,33 .401 

15.20 11.5-2.0. 11 .14) 

Turbocharger assembly 

(cT1 10.12 (1.0 -1.2.7 -9) 
: N.m (kgm,ft-lbl 

- Correct the connection. 

Correct the connection or replace gasket. --* 

By-pass valve i s  stuck open. b 

Stuck or worn journal or bearing 

Replace turbocharger assembly. 

Broken bb turbine wheel 
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Disconnected or cracked rubber hose on by-pass valve. 

By-pass valve is  stuck closed. I - r  

Correct or replace rubber hose. 

I J 

1 I Replace turbocharger assembly. 

Controller diaphragm is broken. I - P  

I Condition 3: Excessively high oil consumption or exhaust shows Dale blue smoke 1 
Probable cause Corrective action 

Oil leak a t  the connection of lubricating oil passage I Correct the connection. 

: Oil leak at oil seal of turbine 

Oil leak a t  oil seal of compressor I Replace turbocharger assembly. 

Worn journal or bearing -1 .I 

SEF728 

Mercury menometer 

SEF7278 

1. Inspect turbine and compressor wheel as follows: 
Visually check for cracks, clogging, deformity or other dam- 
age. 
Revolve wheels to make sure that they turn freely without 
any abnormal noise or friction. 
Measure play in axial direction. 

Play (axial direction): 
0.013 - 0.091 mm 10.0005 - 0.0036 in) 

2. Check operation of by-pass valve controller. 
Move by-pass valve to make sure that it is not sticking or 
scratched. 

0 Measure rod end play of the bypass valve controller. 
Do not apply more than 66.7 kPa (500 mrnHg, 19.69 inHg) 
pressure to  controller diaphragm. 

Bypass valve controller rtroke/pressure: 
0.38 mm (0.0150 in)/35.2 - 40.5 kPa 
(264 - 304 mmHg, 10.39 - 11.97 inHg) 
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EVAPORATIVE EMISSION CONTROL SYSTEM 

Description 

Intake manifold Throttle chamber 

- 
Suction hose 

Fuel check valv 

carbon canister 

SEF370C 

The evaporative emission control system is used to  reduce hydro- 
carbons emitted to the atmosphere from the fuel system. This 
reduction of hydrocarbons is accomplished by activated char- 
coals in the carbon canister. 
The fuel vapor from the sealed fuel tank is led into the canister 
which contains activated carbon and the vapor is stored there 
when the engine is not running. 
The canister retains the fuel vapor until the canister is purged by 
the air drawn through the bottom of the canister to the intake 
manifold when the engine is running. When the engine runs at  
idle, the purge control valve is closed. 
Only a small amount of stored vapor flows into the intake mani- 
fold 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 leakage. 

Blow air and ensure that there is no leakage. 
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EVAPORATIVE EMISSION CONTROL SYSTEM 

Spring1 
Valve 

SEC308A 

SEC309A 

Air 
3.923 k R  
(400 rnmH,O, 

C o c k q  15.75 inH, 0)  

Fuel check valve 

To throttle j /  

To intake 
manifold - . _  

Fuel tank Canister 
SECB99A 

Inspection (Cont’d) 
FUEL TANK VACUUM RELIEF VALVE 
1. Wipe clean valve housing. 
2. Inhale air through the cap. A slight resistance accompanied 

by valve clicks indicates that valve is in good mechanical con- 
dition. Note also that, by further inhaling air, the resistance 
should be disappeared with valve clicks. 

3. I f  valve is clogged, or if no resistance is felt, replace cap as an 
assembly. 

FUEL CHECK VALVE 
1. Blow air through connector on fuel tank side. 

A considerable resistance should be felt and a portion of air 
flow be directed toward the canister. 

2. Blow air through connector on the canister side. 
Air flow should be smoothly directed toward fuel tank. 

3. If fuel check valve is suspected of not being properly func- 
tioning in steps 1 and 2 above, replace it. 

VAPOR VENT LINE 
1. Check hoses and fuel tank filler cap. 
2. Disconnect the vapor vent line connecting carbon canister t o  

fuel tank. 

3. Connect a 3-way connector, a manometer and a cock (or an 
equivalent 3-way charge cock) to the end of the vent line. 

4. Supply fresh air into the vapor vent line through the cock 
little by l i t t le  until pressure becomes 3.923 kPa (400 
mmH,O, 15.75 inH,O). 

5. Shut the cock completely and leave it unattended. 
6. After 2.5 minutes, measure the height of the liquid in the 

manometer. 
7. Variation in height should remain a t  0.245 kPa (25 mmH, 0, 

0.98 inH,O). 
8. When filler cap does not close completely, the height should 

drop to zero in a short time. 
9. If the height does not drop to zero in a short time when filler 

cap is removed, the cause is a blocked hose or a clogged fuel 
check valve. 

In case the vent line is blocked, the fuel tank is not vented 
properly causing insufficient deliver of fuel to engine, or vapor 
lock. It must, therefore, be repaired. 
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E.G.R. SYSTEM INSPECTION 

OFF 

Atmosphere 

When applying 
12 Volts 

0 
From intake 
manifold SEF7921 

Operates 

SEW27 

E.G.R. SYSTEM 
Ensure that E.G.R. system is functioning properly by placing 
your finger on E.G.R. control valve diaphragm. 
Make sure that E.G.R. control valve operates as follows. 

Conditions 

@Engine starting 
@Throttle valve switch "ON" 
@LOW engine temperature 

@High engine temperature 
@High engine speed 

@With heavy load 

Except above 

E.G.R.  
control solenoid 

E . G . R .  system 

ON Does not operate 

E.G.R. CONTROL SOLENOID VALVE 
1. Check the solenoid valve for electric continuity, after dis- 

connecting the harness connector. 
Resistance: 30. 40C2 

2. Chec~. . 3 solenoid valve for normal operaL._n as 5 

CAUTION : 
iown. 

0 

Be sure to connect 0 terminal o f  battery with white harness 
of solenoid valve. 
Perform E.G.R. circuit test. (See pages EF & EC-100, 126.) 
Perform E.C.U. inputloutput test. (See page EF & EC-138.) 

E.G.R. CONTROL VALVE 
1. Supply the E.G.R. control valve with vacuum using a handy 

vacuum pump. 
2. Place a finger on the diaphragm of the valve, and make sure 

that the diaphragm l i f t s  up and down in response to the 
vacuum leading to  the valve. 

Over -16.0 kPa 
(-120 mrnHg, -4.72 inHg) 

Full open of E.G.R. valve: 
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CRANKCASE EMISSION CONTROL SYSTEM 

P.C.V. 

Baffle 
plete 

: Fresh air U e : Blow-bygar 
1ECSJlA. 

j Cruising Engine not running 
or backfiring 

_ _ _ - ~  
Idling or Acceleration 
decelerating I or higkload 

I SEC559, 

SEC137 

ET27 

Description 
The fuel vapor from the sealed fuel tank is led into the canister 
which contains activated carbon. The vapor is stored there when 
the engine is not running. 
The canister retains the fuel vapor until the canister is purged by 
the air drawn through the purge line to the intake manifold when 
the engine is running. When the engine is a t  idle, the purge con- 
trol valve is closed. 
Only a small amount of purged air 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 drawn into the intake manifold through 
both the purge orifice and the constant purge orifice. 

Inspection 
P.C.V. VALVE 
With engine running a t  idle, remove ventilation hose from P.C.V. 
valve; if valve is working properly a hissing noise will be heard 
as air passes through it and a strong vacuum should be felt im- 
mediately when a finger is placed over valve inlet. 

VENTILATION HOSE 
1. Check hoses and hose connections for leaks. 
2. Disconnect al l  hoses and clean with compressed air. If any 

hose cannot be freed of obstructions, replace. 
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A.I.V. SYSTEM INSPECTION 

VISUAL CHECK 
Check the hoses and tubes for loosening, flatting damage or 
faulty connections, and each part for proper installation. 

Replace, i f  necessary. 

A.I.V. CONTROL SOLENOID 
Subject the solenoid valve to independent inspection, after dis- 
connecting the harness connector and all the vacuum hoses. 
1) Check it for electric continuity. 

Resistance: Approximately 4051 

2 )  Check the solenoid valve for normal operation. Supply it 
with battery voltage, and check whether there is continuity 
between ports A, B and C. 

Solenoid valve 

Continuity 

CAUTION: 
Be sure to  connect @ terminal of battery with white harness 
of solenoid valve. 
Perform A.I.V. circuit test. (See page EF & EC-124.) 
Perform E.C.U. inputloutput test. (See page EF & EC-138.) 
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A.I.V. SYSTEM INSPECTION 

Vacuum No vacuum Parts condition 

Vacuum mot0 

--Reed vslve 

Yes 

No 
Can you blow? 

No O.K. 

Yes N.G. 

4. If the inspection shows N.G., disassemble the A.I.V. case and 
check such parts as the reed valve, the vacuum motor, and 
the connecting hoses. 
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) 

General Specifications 

Dash pot rpm 

Touch speed 

Fuel pump 
Cut-off discharge pressure 422.490 14.3 .5.0. 61 - 71 1 

kPa Ikglem', psi1 

VG30E: 2,200- 2,800 
VG30ET IMIT model 
onlvl: 2,200 - 2.800 

Pressure regulator 
Regulated pressure 

kPa lkglcm', psi1 
250 12.55.36.31 

Air regulator 
Air flow amount 
[at 20°C I68'F)I 

m3 lcu 

14.5 15121 

, f t)/hr 

Inspection and Adjustment 

Item I Item I 
Fuel pressure I 

Approximately I 206 12.1.30) 
A t  idle kPa (kg/cm'. psi1 

The moment amelerator pedal is 
fully depressed kPa (kg/cm', psi) 

VG30E 
Approximately 1 255 12.6.371 

VG30El I Approximately 
304 (3.1.441 

Air flow meter 
Voltage between terminals 8 and D I 2 - 4 V  

Cylinder head temperature sensor and 
fuel temperalure senior 

Thermistor resistance 

at  5OaC1122"FI 0.77 .0.87n 

at80"C 1176°F) 1 0.30-0.33n 

Idle w i tch  
Engine speed when idle w i t ch  is 
turned from "OFF" to  "ON" 

Idle weed f 250 rpm 
allowence: t150 rpm 

Tightening Torque 

Unit N m  kern ft-lb 

Throttle chsmbei 
securing bolt 

18 -22  1.8-2.2 13.16 

Intake collector cover bolt 6 . 8  0.6.0.8 4.3. 5.8 

Intake eolleetor bolt 1 8 - 2 2  1 9 - 2 2  1 3 - 1 6  

Cylinderheadtemperature 1 2 -  16 1.2-1.6 9 -  12 
sensor 

Exheun gas sensor 
(VG30E) 4 0 - 5 0  4.1 -5.1 3 0 - 3 7  

IVG30ETl 1 8 - 2 4  1.8-2.4 13 -17  

E.G.R. control valve 18 - 23 1.8-2.3 13.17 

E.G.R. tube 3 4 - 4 4  3.5-4.5 2 5 - 3 3  

Fuel hoseclamp 1.0-1.5 0.10-0.15 0.7-1.1 
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