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PRECAUTIONS

BATTERY

® Always use a 12 volt battery as

power source,

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

INJECTOR
® Do not disconnect injector

® Do not apply battery power

harness connectors with
engine running.

directly to injectors.

E.C.C.S. PARTS HANDLING

Handle air flow meter care-
fully to avoid damage.

Do not disassemble air flow
meter,

Do not clean air flow meter
with any type of detergent,
Do not disassemble auxiliary
air control vatve (VG30ET
engine).

Even a slight leak in the air in-
take system can cause serious
problems.

Do not shock or jar the crank
angle sensor,

E.C.U.

® Do not disassemble E.C.C.S. control
unit,

¢ Do not turn diagnosis mode selector
forcibly.

® Do not disassemble the E.C.U.

{the E.C.C.S. control unit).

@ !f a battery terminal is disconnect-
ed, the memory will return to the
ROM value. The E.C.C.S. will now
start to self-control at its initial
value, Engine operation can vary
slightly when the terminal is discon-
nected. However, this is not an
indication of a problem. Do not
replace parts because of a slight
variation,

Eﬁo\

WHEN STARTING

® Do not depress accelgrator pedal
when starting.

® Immediately after starting, do
not rev Up enigne unneces-
sarily.

® Do not rev up engine just prior
to shutdown.

EF & EC-3

WIRELESS EQUIPMENT

® When installing C.B. ham radio or a
mobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

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

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

Do not let them run parallel for a
long distance.

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

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

FUEL PUMP

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

® Tighten fuel hose clamps to the

specified torque,

E.C.C.S8. PARTS HANDLING

& Securely connect E.C.C.S. harness
CONNECTOrS,

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

& Keep E.C.C.S. harness at 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
of ICs, etc.

® Keep E.C.C.S. parts and harnesses
dry.

® Before removing parts, turn off
ignition switch and then disconnect

battery ground cable, SEF170F



ENGINE AND EMISSION CONTROL PARTS LOCATION

Safety refay Fuel pump relay

Fuel damper

Surge tank

Exhsaust gas {VG30ET engine)
temperature- %

E.G.R. controf SENs0r E.G.R. controf })

solenocid valve (California valve Throttle valve switch

n model only}

Exhaust gas
sensor

A Throttle chamber

Air regulator

Fuel filter
< "
)./
Detonation sensor § [
{VG30ET engine) Pressure
. regulator
Idle-up solenoid control
valve . solenoid
{(VG30E engine) <
Cylinder
J” head

temperature

Pressure regulator Air flow meter

Auxiliary air control  (with fuel temperature
(A.A.C.) vatve sansor) :
{VG30ET engine} /o/
/N
A.LV. unit A.lLV. control

solenoid valve

SEF387G
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E.C.C.S. DIAGRAM

VG30E engine (Without turbocharger)
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E.C.C.S. DIAGRAM

VG30ET engine (With turbocharger)
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E.C.C.S. CHART

VG30E Engine (Without turbocharger)

Crank angle sensor

Air flow meter

Cyiinder head temperature sensor

Exhaust gas sensor

Ignition switch

Idle switch

A 4

h 4

Throttle valve sensor
{Except non-California M/T
maodel)

for automatic transmission)}

{Non-California A/T model: Only control

Fuel temperature sensor

h 4

v

Headlamp switch
Cooling fan switch
Power steering oil pressure switch

v

Battery voltage

Vehicle speed sensor

Exhaust gas temperature sensor
{California model only)

Fuel injection &
mixture ratio control

Injectors

lgnition timing control

Power transistor

Idle-up control

Idle-up solenoid valve

E.G.R. control

E.G.R. control solencid valve

A.lV. control

E.CC.S.

A.lL.V. control solenoid valve

control

. Fuel pressure control
unit

Fuel pressure regulator
control solenoid valve

Fuel pump contro!

Fuel pump

Air regulator control

Air regulator

Exhaust gas sensor
heater control

NV AV A VAV EVE VYA

Exhaust gas sensor

Air flow meter wire
cleaning control

Air flow meter

Exhaust gas sensor
monitor & self-diagnosis

EF & EC-7
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Inspection lamps
{On the control unit)




E.C.C.S. CHART

VG30ET Engine (With turbocharger)

Crank angle sensor

Air flow meter

Cylinder head temperature sensor

Exhaust gas sensor

Ignition switch

v

Idle switch

h 4

Throttle valve sensor

Throttie valve sensor

¥

(Except non-California M/T model}

(Non-California A/T model: Only con
for automatic transmission}

trol

Neutral/Inhibitor switch

v

Air conditioner switch

v

Fuel temperature sensor

Detonation sensor

Battery voltage

Exhaust gas temperature sensor

{California model only)

E.C.C.S.
control
unit

Fuel injection &

mixture ratio control

Injectors

Ignition timing contr

ol

NSNS

Power transistor

Idle speed control

Auxiliary air control
(A.A.C.) valve

E.G.R. control

E.G.R. control solenoid valve

A.lLV. control

A.lV. contro! solenoid valve

Fuel pressure control

Fuel pressure regulator
control solenoid valve

Fue! pump control

Fuel pump

Air regulator control

Air regulator

Exhaust gas sensor
heater control

Exhaust gas sensor

Air flow meter wire
cleaning control

VAVAYAVAVAVAVAY

Air flow meter

Exhaust gas sensor
monitor & self-diagn

0sis

EF & EC-8

N4

Inspection lamps
{On the control unit}




FUEL FLOW SYSTEM DESCRIPTION

VG30E engine {(Without turbocharger)
Pressure regulator
/control solenoid valve

[ 3 i

a

%U"%» =

Fuel filler cap
't with vacuum
[

relief valve
el
f 1
L — 1
Check valve ) /IEJ

Injector

Pressure regulator

SEF937F

VG30ET engine {With turbocharger)

Fuel pump and damper/ /
Fuel tank
Pressure regulator
/control solenoid valve

L /3 =]

i—/ _qL Surge tank
%ﬁl _Z_'One way valve TL'J_L

| S
43"’-% F)
(J = !10 00 jl !' * 1)
h ™ , oo r
— - relief valve
=]
Check valve /]EJ
Fuel pump and damper/ /
Fuel tank

Injector

Pressure regulator

SEF284F
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AIR FLOW SYSTEM DESCRIPTION

VG30E engine (Without turbocharger)

Idie-up solenoid vaive F.1.C.D. solencid valve
/-Air regulator
Vacuum controi valve Y l ;’I i '
2 2 74 =’J
<o
Throttle valve

L —A.1V, control solenoid valve

Air cleaner

Muffler Catalyst

@ : Intake air flow
‘ : Exhsust gas flow

SEF186F
VG30ET engine (With turbocharger) - | b olanoid valve AAC. valve
Vacuum control valve \ Y /—Air regulator
11 L Ny
Emergency relief valve
@
Throttle valve
¢
By-pass valve controller
Turbine
<_‘_| . Intake air fiow Turbocharger unit
« : Exhaust gas flow
SEF1B7F
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E.C.C.S. CIRCUIT DIAGRAM

Aeje O/y OL

GION30S8
adrd

IATVA SYO E:S._xmnmw_

HOSN3S CIT>HOSNES

AHNLVYHIdNIL -

= NOILVYNOL3G

= avaH 13
@V HOSN3S .WDL“]J
I0nivaadnaL SFANITAD =

LY
}

H31aw
MOoT4
Hlv

)

=
gt HOSN3

I ==T 1svo LsnvHX

HOLIMS HOLISIHNI f oD

ey
&

o = = n

VL e — e — ——— — Iﬂ

HOLVIND3Y HIVY

H@ :

CIIRDHOLIMS vHLIN3N

1HUN [04UGO dr-300) 0] F———

AATVA YYD

(I welsAs JauolIpUOD AR 0 -—

[—]
oo

=

8

3ATVA QION310S
dna1al @

A0

@ AvV3H
¥3950430
yv3y

(& HOLIMS ONILHDIT
HOLIMS 3HNSS3Hd 110 e
DNIH3ALS HIMOd TOHINOD "Wd

|

¢

IATVA AIONI0S
TOHLNOD 'A'I'Y

i

IATYA QION3TOS
TOHLNOD 'H'9'3

9@

IATVA AION3ITO0S

;L_"__'I

1
| A¥13H diNNd 13N4

&)

asnd

Wy T =

dWNd 3N (103810) Y3 13N

NOILYNISNOD _Ul_l

gtl

a1

[ X4

L 1%

al

BOtL

sl

HOLI3INNOD MD3HD
= HOSN3S
JHNLYHIdWE1 13N =
~ 1 1
| I
Gy LHDIT INIONT ®
MOIHO
e . — —— REIIR HOSN3S
b —————— - ==~ 37LL0WHL
S HOSNAS
T oA IIONY
O = .u.zsu_o M09 | ~ond Auvds
HOLSISNVHL Hamod ~ T NOWLINOI

]/

E.C.C.S. CONTROL UNIT

.Im
< 0
"./4

AV34d NOILIND

M_ (@IP1] HOLIMS wa1g HOLNAIHLSIA
JATYA T1LLOBHL | NOILYNIBWOD
r——— =
= | T
__ _m..._...' Hun |0V
LON E=C [ dnoporoL YOSN3S
st as33ds
5"ON @Z ONCIED
—housi—p lepow | /N
£ ON | euIO(8D-uoy 3daox] : (NOND
fosse—¢ - eLIOHIED 104 1 CTV)
vy ON et lepow 17y LD
foanei—9 asn4 sooW 1IN
Z’ON @ 8 'ONCLD> AV13H japows L/ * CIRD
forrrry) AL3dVS suibue JA0EDA 1 I
ALl ) )
90N auBue J0EDA ¢ @
[
HOLO3NI i s
1 6] 0
r — R EECIE:
© 0 HOLIMS NOILINDI
Aviay | | Thaod
NIV 2

.\ NI 3N8IsNd

Adallive

SEF155G

EF & EC-11




IATVA QIONTI0S
TOBLNGD U d @H@ @He._llllL

HOLIMS aia
JuNSSIHd 110 _®H
ONIYIILS HIMOd

e — — — — — —

1

DIODE

ki

2
£ £
25 1%
.u:o:_.ucnu fa] z -
oy ——y mm
4 o3

E.C.C.S5. WIRING DIAGRAM

IAIVA QIONITOS @ 77—
..oE.zOU...,._d@H@ H e

IODE

@m aﬁa.ﬁ: t
.wﬁlf - y

.:w
m:_z T
o7
1o

oy — — — —J

8,
A Sk,

n@m@ Bve-HB—22
ANM 3781804 (8D

Ab3ltvs

®
..._GH@ E 970N HOLDAMNI
=S8 @

A U@.:

\..H@;

ANI3H NIVW m@ mm "

S

;gD 1bew 1ossa,dwod o)

f— -1~ FFfF—-—=—————~ === ——

D,
_1_ HOSNIS S¥O
1SAYHX3

=== " BOSNIS
— o 5vD ISNYHX3

3ATvA QIONTTOS w1
TOHLNDD ¥ 53 @”E

[EZmm ﬁﬂ®

5 'ON HO4L33rNI

.:n H3LIMS 3ATvA
FILLOHHL

r
|

F o S <&
===z -5 HOSNS
||lleH | T | 310uHl

e mr_alrr

HOLSIWHIHL HOI.D _Dl

zw.llm E ¥ ON HOLD3rNy

HOSNIS
JYNLYHIdWAL ﬁw IO
SYD LSNYHX2

E€°ON mn_._.uw_.z_ m”

1 IATYA QIONT10S

" T T a3
2

wa IATYA DION310S

@ dnraal

HOLYINDIH
iy

_@_ Em@@ ﬂ@ INIYA DYV

JATVA
o N .w”@ GI0NT108

170N HOLD3rNI E m’

—=h ] .

@ HOLo3rnI

] HODSNIS Wm
UNLYHIAWNIL -u| N
REGY

HOSNIS
AHNLYHIdWTL W ||® m“m
aQvaH HAANITAD P m;

EF & EC-12



E.C.C.S. WIRING DIAGRAM
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E.C.C.S. DESCRIPTION

SEF6118

Sealed cover
Rotor head7

Light emitting
diode
S I
Photo dicde L=
Wave [
forming circuit Rotor plate
SEFG613B

120° signal slit for No. 1 cylinder

1° signal slit

120° signal shit

Rotor plate SEF61 4BJ
Battery
£ source
Output voltage )
1
Variable resistor
Air flow  * o y 30 E.C.CS.
meter o roun » cor_'ltrol
Self cleaning 2 unit
c Ground
’ ‘SEF64BE
Temperature ‘!
compensation resistor @
. — Hot wire

Air flow> RK £ AH 3

o &
RE £ VB RAZ ya

1 t o
Ry : Hot wire resistance O
Ry : Temperature compensation
rasistance

Ra, Rg : Constant resistance SEFG178

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 slits for 1° signal (crank angle sig-
nal) and 6 slits 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 slits 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 putses by the wave forming circuit, which are sent to
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 its 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 (1) in relation
to the varying resistance value (R, ) so that V, always equals
V. The air flow meter transmits an output for voltage V5 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)
1V CYLINDER HEAD TEMPERATURE SENSOR

/r\ The cylinder head temperature sensor, built into the cylinder
head, monitors changes in cylinder head temperature and trans-
mits a signal to the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise,

SEF188F

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 throttie contact. The idle
contact is used for engine control. It closes when the throttle
valve is positioned at idle, and opens when it is at any other
position,

Full throttle @

contact point

SEF903D

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

T ===

'.'i='?F—I=:fi \‘*_:_.__r-—f-d_-.:‘.___ injected through the nozzle to intake manifold, The amount of
=ty fue! injected is controlled by the E.C.U. as an injection pulse
From duration,
{0 fusl
pump
SEF484D

FUEL TEMPERATURE SENSCR

The fuel temperature sensor is 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 tamperature sensor from pressure regulator,
Always replace as an assembly.

Pressure regulator

SEFG268

Outlet FUEL PUMP

Fuel damper The fuel pump with a fuel 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 is cooled by fuel.
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E.C.C.S. DESCRIPTION

Idle speed adjusting screw

|dle-up solenoid valve

solenoid valve

F.i1.C.D. adjusting screw
SEF130C

A.A.C. valve

F.1.C.D. solenoid valve

SEF189F

Weight

Terminal

SEF626B

Stide plate

Bimetal

e,
1 ]

A |5

Terminal

Lo

SEF636B

SEF837C

Components (Cont’d)

IDLE-UP SOLENOID VALVE [VG30E]

The idie-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.

AA.C. (AUXILIARY AIR CONTROL) VALVE [VG30ET]
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 [VG30ET]

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 ocutput.

AlR 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 to close off the
by-pass port. The air passage remains closed until the engine is
stopped and the bimetal temperature drops.

A.LLV. {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 to
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} [VG30ET]

The exhaust gas sensor, which is placed in the exhaust tube,
~ Sensor element (Titanis) mo.nitors the.amount of oxyger.x in.the_exhal:lst gas. ‘ _

! / Lead terminals This sensor is made of ceramic titania which electric resistance
‘ drastically changes at the ideal air-fuel ratio.

Y
e The E.C.U. supplies the sensor with approximately 1V and takes
Holder  Glass seal Rubbe an output voltage of the sensor depending on its resistance. In
uJ r . P . .
seal order to activate the sensor element, it is equipped with a heater.
SEF716D
= >
.z 1z
: .
- -4
- g
=] =
8 2
c -
i) ]
= g
[’
« 3 ;
Rich<—  |deal ratio — Lean Rt: Resistance of titania Rich -«— [deal ratic —» Lean
. . Re: Comparative resistance . .
Mixture ratio {equipped in the £.C.U.) Mixture ratio

SEF286D

EXHAUST GAS SENSOR {Zirconia type) [VG30E]

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

S — outer surface of the tube is exposed to exhaust gas, and the inner
. ; surface to atmosphere, The zirconia of the tube compares the

Connector oxygen density of exhaust gas with that of atmosphere, and

Isolation bushing generates electricity. in order to improve generating power of

Contact plate the zirconia, its tube is coated with platinum. The voltage is

SEF336A]  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 to OV occurs at around
1 the ideal mixture ratio. In this way, the exhaust gas sensor
detects the amount of oxygen in the exhaust gas and sends the
signal of approximately 1V or OV to the E.C.U.

Qutput voltage Vs [V

0
Rich ==— |deal ratic —*= | gan

Mixture ratio SEE288D

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.

SEFO026E
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E.C.C.S. DESCRIPTION

Magnetic line ]
* ” Reed

/ “. Magnetic
| i
o) ™ ) line
S
Field plate Field plate
SEFG248
Photo diode

Shutter

To speedometer cable

SEF8B0B

TYPEB Plunger

e
==L

SEFG12E

Components (Cont’d)

VEHICLE SPEED SENSOR

The vehicle speed sensor provides a vehicle speed signal to the
E.C.U.

e Needle type speedometer 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,

e 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.l.V. CONTROL SOLENOID VALVE (TYPE B}

The A.l.V. control solenoid valve cuts intake manifold vacuum
signal for A.l.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 to the A.1.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 solencid valve turns on
and accordingly the E.G.R. valve cuts the exhaust gas leading
to 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 signa! 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.l). and injectors when battery
terrinals are connected in reverse.
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E.C.C.S. DESCRIPTION

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.

SEFQ72G

Fuel Injection Control

Crank angle sensor

Engine speed and piston position

-
o

Air flow meter

Amount of intake air

Cylinder head temperature sensor

Engine temperature

Exhaust gas sensor

Density of oxygen in exhaust gas

A4

[ 1die switch

Throttle valve idle position

*

E.C.CS,

control

h

Injectar

Neutral/Inhibitor switch (VG30ET)

Gear position unit

Vehicle speed sensor

Vehicle speed

Ignition switch

Start signal

Fuel temperature sensor

Fuel temperature

Battery

Battery voltage
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E.C.C.S. DESCRIPTION

After idle
anrichment

Start
enrichment

Warm-up

gnrichmeant

Cylinder head temperature

SEF486D

CLOSED LOOP TN

CONTROL /(E.C-C-S-
control
unit P
Feedback signal Injection pulse

N
Exhaust

&

SeNsor

Combustion a Fuel injection

SEFG6398

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 of fuel is injected through the injectors.

1) Fuel enrichment

tn each of the following conditions, fuel is enriched.

During warm-up

When starting

After idle

With heavy load

When cylinder head temperature is high.

The enrichment rate for ““when accelerating” and ‘‘with heavy
load’* are pre-programmed for engine speed and basic injection
pulse width,

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 simultanecusly, 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 controi unit adjusts the injection
pulse width according to the sensor voltage so the mixture
ratio will be within the narrow window around the stoichio-
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 at 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,
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E.C.C.S. DESCRIPTION

No
No
Ne
No
No
Ne.

No
No
No
Ne
No
No

® Group injection

A cvlirlder—-r-l ﬂ_
. 2 cylinder J—L_
. 3 cylinder N
. & cylinder [
. 5 eylinder
. 6 cylinder
l— 1 engine cycle——l
® Simultaneous injection
-1 cyllnder_n —n _n
. 2 ¢cylinder 1N N
. 3 eylinder n
. 4 cylinder —n
. 5 cylinder _ﬂ N
. 6 cylindar J'I _l'l
I— 1 engine cycle —-l
SEFE6408

Crank angle sensor

Engine speed and piston position

Fuel Injection Control (Cont’d)

3) Injection timing
Two types of fuel injection systems are used — simultaneous
injection and group injection. In the former, fuel is injected
into all 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.

e Engine speed is more than 3,000 rpm.

e Cylinder head temperature is below 60°C (140°F).

o When starting.

Ignition Timing Control

Al

ir flow meter

Amount of intake air

L

Cylinder head temperature sensor

Engine temperature

1dle switch

Throttle valve idle position

Vehicle speed sensor

Vehicle speed unit

E.C.C.S.
control »| Power transistor

Ignition switch

Start signal

Detonation sensor (VG30ET)

Engine knocking

h 4

Battery

Battery voltage

L 4

Ignition timing is controlled, corresponding to the
engine operating conditions, by the E.C.U.: that is,
as the optimum ignition timing in each driving
condition has been pre-programmed in the control
unit, the ignition timing is determined by electrical
signals processed in the unit.
The signal from the E.C.U. is transmitted to power

transistor, and controls ignition timing.
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E.C.C.S. DESCRIPTION

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 if recommended fue! is
used under dry conditions. Consequently, the
retard system does not operate under normal
driving conditions.
However, if 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 Control (VG30E engine)

Engine speed
Crank angle sensor gine spee >

Throttle valve idle position

Idie switch —
Start signal
{gnition switch g >
E.C.C.S. -
Engine temperature control »| Idle-up solenoid valve
Cylinder head temperature sensor ~»| unit
Head lamp switch .
Cooling fan switch Load signal —
Power steering oil pressure switch
Battery volt
Battery y age >
The idle speed is compensated by the E.C.U, to Operation
prevent rough idle when any of the following Idle-up solenoid
conditions are met. Condition operation

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. Battery voltage is below 12V ON

Headlamp switch ON

During engine start

20 seconds after engine start

Cooling fan switch ON

Power steering oil pressure switch ON

Except above OFF
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E.C.C.S. DESCRIPTION

Idle Speed Control (VG3OET engine)

Crank angle sensor Engine speed

- Engine temperature
Cylinder head temperature sensor

»
>

Start signal

Ignition switch

Throttle valve idle position

¥

1dle switch

. . Neutral position
Neutral/lnhibitor switch P

E.C.CS.

control
unit

Auxiliary air contro! valve

¥

Air conditioner switch

Air conditioner operation

¥

Battery voltage
Battery

Vehicle speed
Vehicle speed sensor

A 4

The idle speed is controlled by the E.C.U., cor-
responding to the engine operating conditions,
The E.C.U. senses the engine condition and deter-
mines the best idle speed at each cylinder head

temperature and gear position. The control unit
then sends an electronic signal corresponding to
the difference between the best idle speed and the
actual idle speed to the A.A.C. valve,

M/T models

1,500 -
E
£ 1000

__________ 860
% AJC “QFF" s=—=——2800
- 700
.a 500 —— - —Battery voltage: Below 12V
[
L (N A/C “ON"
1] L 1 1 1 X 1 i S ). 1 A !
-40 =20 [+ 20 40 60 80 100

(—-40) (-4) {32) (68) (104} (140) (176) {212)
Cylinder head temperature °C {(*F)

SEF489D

A/T models
1,500 |
E
e
= 1,000
(]
8.1
o
£ A/T “N", A/C “OFF*
2 500
UJ -—AIT uDu
_______ A,T “N",AIC nONu
0 1 1 1 1 1 L i 1 i 1 1 1 1 1 1
~40 =20 0 20 40 60 80 100
{-40) (—4) (32} (68) (104) {140) (176} {212)
Cylinder head temperature °C {°F)
SEF490D
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E.C.C.S. DESCRIPTION

Exhaust Gas Recirculation (E.G.R.) Control

Engine speed

Crank angle sensor

Engine temperature

| E.G.R. control solenoid

"] valve

Cylinder head temperature sensor " ECCS
control
. Throttle valve idle position unit
Idie switch >
. Start signal
fgnition switch >

E.G.R, control valve

E.G.R. control solenoid valve

4“'!!
W
Throttle vaive switch
[l T’
ST

Cylinder head
temperature sensor

la——Start signal

E.C.C.S.
controd unit
Crank angle sensor

SEF642B
OPERATION Condition E.G.R. control E.G.R. system
In the exhaust gas recirculation system, some of solenoid 9.1 5Y
the exhaust gas is returned to the combustion ) .

) Engine starting
chamber to lower the flame temperature during \dle switch “ON*
combustion. This results in a reduction of the & switc
nitrogen oxide density in the exhaust gas. Under heavy load driving Does not
. . ON

When the E.G.R. control valve is open, some of the Low engine temperature operate
exhaust gas is led from the exhaust manifold to the High engine temperature
E.G.R. tube. The exhaust gas is then regulated by Engine speed
E.G.R. valve, and is introduced into the intake above 2,700 rpm
manifold. Except above OFF Operates

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

Crank angle sensor

Engine speed

Cylinder head temperature sensor

Engine temperature .

.
e

Ignition switch

Start signal

E.C.C.S.
» control

Throttle valve idle position

unit

tdle switch
Battery voltage
Battery
FUEL PUMP
P e L
‘i E.C.C.S.
FUEL PUMP CONTROL
RELAY o UNIT
20 —_'];
SEF406C

Description

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

Fuel pump ON-OFF control

1) Fuel pump ON-OFF control {terminal (08))

Condition

Fuel pump operation

Ignition switch is tunred to ON,

Qperates for
b seconds

Engine running and cranking

Operates

When engine is stopped

Stops in 1 second

Except as shown above

Stops

A

Fuel pump

2) Fuel pump relay ON-OFF control (terminal

20)

Condition Fuel pump | Fuel pump

retay operation| operation

Ignition switch is turned ON for Operates for

to ON b seconds b seconds

When engine is starting

[Engine temp.: ON Operates

above 100°C (212°F)]

After. started ON for

[Engine temp.: 0 second Operates

above 100°C (212°F)) seconds

When engine stalls and

except as shown above OFF Stops

Fuel pump voltage control

Conditions Voltage

5 seconds after ignition switch is

turned to ON

Engine cranking

30 seconds after engine start 0.1-03V

fabove 50°C (122°F}]

Engine temp. above 90°C (194°F)

[Idle switch “OFF"]

Engine temp. below 10°C {50°F)

Except above 9.14V
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E.C.C.S. DESCRIPTION

Air Induction Valve (A.1.V.) Control

Engine temperature

Cylinder head temperature sensor

Throttle valve idle position

{dle switch

Engine speed
Crank angle sensor 9 i

Start signal

Ignition switch

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

The exhaust pressure in the exhaust manifold
usually pulsates in response to the opening and
closing of the exhaust valve and it decreases below
atmospheric pressure periodically.

If a secondary air intake pipe is opened to the
atmosphere under vacuum conditions, secondary
air can be drawn into the exhaust manifold in
proportion to the vacuum.

The air induction valve is controlled by the E.C.U.,
corresponding to the engine temperature. When
the engine is cold, the A.l.V. control system
operates to activate the 3-way catalytic converter
quickly. This system also operates during decelera-
tion for the purpose of blowing off water around
the air induction vaive,

| EcCCS.
€S A.L.V. control solenoid
control
. valve
| unit
- A.l.V. control | A.LV. control
Condition .
solenoid system
Low engine temp.
ON Operates
During deceleration
Except above™® OFF Does not
operate

*

malfunctioning

EF & EC-26
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E.C.C.S. DESCRIPTION

Fuel temperature sensor

Pressure Regulator Control
Fuel temperature

-
»

lgnition switch

Start signal

¥

Crank angle sensor

Engine speed

Air flow meter

Amount of intake air

E.C.C.S.
control
unit

Pressure regulator
control solenoid

This system improves the startability in hot condition by cutting off the intake manifold vacuum and in-

creasing the fuel pressure,
For VG30ET engine, the fuel line is imparted with high pressure which has been stored in the surge tank

while the engine was running with turbocharger,

Operation
Fuel temp. 40 - 78°C {104 - 172°F) above 78°C (172°F)
START START
ON ON

. Ingition
Ignition . !
switch OFF : switch _ OFF | |
Prassure ON Pressure ' ON
regulator FE regulator F
control OFF o control OFF -—EF—
solencid solenoid
valve prv— valve Approx. 3 min,

30 sec, SEF741B

SEF408C
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E.C.C.S. DESCRIPTION

Crank angle sensor

Air Regulator Control

Engine speed

A 4

Ignition switch

Start signal

E.C.C.S.
control

Air regulator

A 4

unit

Description

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

Crank angle sensor

Operation (Air regulator ON-OFF control)

Condition

Air reguiator
operation

lgnition switch is turned to ON

Operates for
5 seconds

While engine is running and
cranking

Operates

When engine is stopped

OFF in 1 second

Except as shown above

OFF

Exhaust Gas Sensor Heater Control [VG30E]

Engine speed

Air flow meter

Amount of intake air

The E.C.U. controls the heater operation in the

following way.

* EcCcCS.
control »| Exhaust gas sensor

| unit

Operation
Condition Exhaust gas sensor
heater
® Engine speed is less than
2,800 rpm. ON

® Except under heavy load
Except as shown above OFF
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E.C.C.S. DESCRIPTION

Crank angle sensor

Air Flow Meter Self-cleaning Control

Engine speed

Ignition switch

*"ON" signal

»
Ly

A 4

Cylinder head temperature sensor

Engine temp

Vehicle speed sensor

Vehicle speed

Ignition switch

h 4

E.C.C5.

control
erature unit

Description

» Air flow meter

Self-cleaning

ON After the engine is stopped, the E.C.U. heats up the hot wire to
OFF approximately 1,000°C (1,832°F) to burn out dust which
adhered to the hot wire,
Operation
OFF OFF Condition Self-cleaning system
5 sec. ® Engine speed has not exceeded 1,500 rpm
SEFG1BE before key off,

Vehicle speed has not exceeded 20 km/h

{12 MPH) before key off,

Cylinder head temperature is higher than
115°C (239°F) when key off.

Engine stall with key in ON position,

Does not operate

Except as shown above

Operates
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E.C.C.S. DESCRIPTION

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

Fail-safe System

System

Fixed condition

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

E.G.R. control system

OFF

Idle speed control system

A duty ratio is fixed at

the preprogrammed value,

Cylinder head

Condition .
temperature decided

Fuel injection control
system

Fuel is shut off above
2,000 rpm.
{Engine speed does not
exceed 2,000 rpm.)

Just as ignition switch is

o )
turned ON or Start 20°C (68°F)

More than 6 minutes after

a o
F
ignition ON or Start 80°C (176 F)

20 - 80°C (68 - 176°F)

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

Introduction
Sensors The engine has an electronic control unit to control major sys-
% Control unit Actustors tems such as fuel contral, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and
’ . instantly drives actuators. |t is essential that both kinds of signals
are proper and stable. At the same time, it is important that
s there are no conventional problems such as vacuum leaks, fouled
spark plugs, or other problems with the engine.
It is much more difficult to diagnose a problem that occurs
SEF2320 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

~J “ under what conditions they occur.
{ Start your diagnosis by looking for “conventional’” problems
\B first. This is one of the best ways to troubleshoot driveability

problems on an electronically controlled engine vehicle.

SEF234G
Work Flow
( CHECK-IN ) [ Reference item
STEP 1 LISTENING TO CUSTOMER COMPLAINTS | ----Diagnostic Worksheet
' [EF & EC-32]
STEP 2 DUPLICATION OF OPERATING CONDITIONS THAT LEAD | Intermittent Problem Simulation
TO MALFUNCTIONS * (EF & EC.33]
STEP 3 r+| ELIMINATING GOOD PARTS/SYSTEMS |---- Diagnostic Table
: ¥ [EF & EC-35 -60]
]
STEP 4 | | INSPECTION ON THE BASE OF EACH COMPONENT j——h——Electronic Control System Inspection
| ¥ [EF & EC-82 -137]
|
STEP S | [ REPAIR / REPLACEMENT ]
| ¥
STEP 6 -1 FINAL CHECK ]

N.G. O.K. r

(" 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,

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 to fully understand the symptoms or under what con-

Symptoms ditions a customer complains. .
Make good use of a diagnostic worksheet such as the one shown
below in order to utilize all the complaints for troubleshooting.
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf, Date In Service Date
O Impossible to start [0 No combustion O Partial combustion
O Startabilit O Partial combustion affected by throttle position
artabtiity O Partial combustion NOT affected by throttle position
O Possible but hard to start 0O Others [ ]
O Idlin O No fast idle 3 Unstable O High idle O Lowidle
g 0 Others { ]
Symptoms
B Stumble 3 Surge O Detonation O Lack of power
O Driveability O Intake backfire O Exhaust backfire
O Others [ ]
O At the time of start O While idling
O Engine stall O While accelerating O While decelerating
O Just after stopping 1 While loading
(ncident urrence O Just after delivery O Recently
neident oceur 1 In the morning O At night O In the daytime
Frequency O All the time O Under certain conditions 0 Sometimes
Weather conditions ] Not effected
Weather O Fine O Raining O Snowing O Others { ]
Temperature O Hot O Warm O Cool £l Cold O Humid °F
Engine conditions O Cold O During warm-up O After warm-up
, | L | L | ) | 1 il
Engine speed 2,000 2,000 6,000 8,000 rpm
Road conditions O In town 0O in suburbs O Highway O Off road (up/down)
Driving conditions O Not affected
O At starting O While idling O At racing

O While cruising
O While turning {RH/LH)

) PR BT SR R
10 20 30 40 5O

O While accelerating
[J Whila decelerating

Vehicle speed 6 6|0 MPH

Check engine light

O Turned on O Not turned on
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THIS is the
symptom, <
isn’'tit? /
/

SEF235G

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,

Variable factor

Influential part

Target condition

Service procedure

Made lean Remove vacuum hose and apply vacuum.
1 Mixture ratio Pressure regulator
Made rich Remove vacuum hose and apply pressure.
Advanced Rotate distributor clockwise.
2 | ignition timing Distributor
Retarded Rotate distributor counterclockwise,
3 Mixture ratio Exhaust gas sensor Suspended Disconnect exhaust gas sensor harness connector,
feedback control | 1ol unit Operation check Perform self-diagnosis (Mode I/11) at 2,000 rpm.
Raised Turn idle adjust screw counterciockwise.
4 | Idle speed LLA.A. unit
Lowered Turn idle adjust screw clockwise,
Electri i
ectrlc. Poor electric Tap or wiggle.
5 connection Harness connectors connection or
{Electric and wires . Race engine rapidly. See if the torque reaction of
Lo faulty wiring . . .
continuity) the engine unit causes electric breaks.
Cooled Cool with an icing spray or similar device.
6 | Temperature Control unit Warmed Heat with a hair drier.
[WARNING: Do not overheat the unit.]
Wet
7 | Moisture Electric parts Damp [WARNING: Do not directly pour water on
components. Use a mist sprayer.]
h - . -
8 | Electric loads Load switches Loaded :;L::rn on head lights, air conditioner, rear defogger,
Idle switch . L . .
9 . .I Control unit ON-OFF switching | Perform self-diagnosis (Mode IV).
condition
10 | Ignition spark Timing light Spark power check | Try to flash timing light for each cylinder.
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Ignition
Idie RPM

CO meter ELC.U.

Tail

warming up sufficiently.

£

Ca 7

inspection

Every item should be chacked after

SEF36B0D

Specifications
1) Idle speed
VG30E (M/T & A/T in “’D" position):
700250 rpm at sea level
650+50 rpm at high altitudes
VG30ET:
M/T; 700+50 rpm
A/T; 650:50 rpm {in D" position)
2) Ignition timing
VG30E:
M/T; 15°+2° B.T.D.C.
A/T; 20°:2° B.T.D.C.
VG30ET:
M/T; 10°t2° B.T.D.C.
A/T; 15°:2° B.T.D.C.
3) Idle CO
O 0.2 -8.0% (in tail pipe)
e Throttle valve switch harness connector
disconnected (No A.1.V. controlled condition)
e Cylinder head temperature sensor harness
connector disconnected and then 2.5 kQ
rasistor connected.
e Exhaust gas sensor harness connector
disconnected.
O Flashes of E.C.U. red inspection lamp in mode II (If flashes,
0.K.)
4) Mixture ratio at approximately 2,000 rpm of engine speed,
Number of flashes of E.C.U. inspection
green lamp in mode I:
5 times or more/10 seconds
5) Engine speed of idle switch OFF - ON
M/T: Idle speed + 250+ 150 rpm
A/T: Engine speed {In "N’ position)
+ 250+ 150 rpm
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Diagnostic Table

To assist with your troubleshooting, some typical diagnostic procedures for the following symptoms are

described.
CONTENTS
1. Impossible tostart — nocombustion .. ... ... ... . . . . i e EF & EC-36
2. Impossible to start — partialcombustion .. ....... ... . i i i i i i e, 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) . ... .. vttt e e EF & EC-39
5. Hard to start —beforewarm-up ... . . e e EF & EC-40
6. Hard to start e LI LR, =110 ¥ 1« R EF & EC-41
7. Hard to start e L= 2% .11 1 EF & EC42
8. Hard to start — morningafterarainyday ........ ..ot e EF & EC-43
9, Abnormalidling —nofastidle .............. .0 ittt EF & EC-44
10. Abnormal idling — lowidle{afterwarm-up}....... ... ... . .. i, EF & EC-45
11. Abnormal idling — high idle (afterwarm-up) ...........c i niiiia .. EF & EC-46
12. Unstable idling — beforewarm-up ... ... e EF & EC-47
13. Unstable idling —aferwWarm-Up . . . . e e e e EF & EC-48
14, Poor driveability — stumble (whileaccelerating} . ............... ... ... ... EF & EC-49
16. Poor driveability — surge({whilecruising) .......... ... . . i EF & EC-50
16. Poor driveability — lack of power .. ... ... ... ..ttt ittt EF & EC-51
17. Poordriveability — detonation .. ....... ittt iiini i ittt EF & EC-52
18. Engine stall et 3 L0 -3 T VT« EF & EC-53
19. Engine stall —whileidling .. ....... it it i e e r e EF & EC-54
20. Engine stall —whileaccelerating . ............. ... i e EF & EC-55
21. Engine stall —whileCruising .........iuiniiii i it et e EF & EC-56
22. Engine stall — while decelerating/just after stopping .. ......... ... iviinnn EF & EC-57
23. Engine stall — while loading {(power steering, air conditioner, headlamps, etc.} .. ... EF & EC-58
24. Backfire — throughtheintake ........... ... it anns EF & EC-59
25, Backfire —throughtheexhaust ............. ittt iiniaieneennn EF & EC-60

REMARKS

In the following pages, the numbers such as @, @ in the above chart correspond to those in the
service procedure described below.
Possible causes can be checked through the service procedure shown by the mark “O .
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Diagnostic Table (Cont’d}

SYMPTOM & CONDITION 1| Impossible to start — no combustion
POSSIBLE CAUSES 00606 060 0
SPECIFICAT!ONS Mixture ratio (too lean) O |0
Ignition sparks (weak, missing) Q|0 |0
Ignition timing O
FUEL SYSTEM Fuel pump (no operation} O
Fuel pump relay (open circuited) O
Injectors {no operation, clogged) O
IGNITION SYSTEM | Ignition switch O |00 |0 O
Main retay O (0o}lC |0 O
Power transistor O |0 O]
Ignition coil O o
Center cable [(ignition leaks) o] o]
Ignition wires (ignition leaks) Q|0
Spark plugs @]
CONTROL SYSTEM | Crank angle sensor O |0 @] Ol0

SERVICE PROCEDURE

LISTEN

N.G.

—— Check fuel pump and/or
related circuits,
[See page EF & EC-94.]

Fuel pump

SEF279G
Listen for fuel pump
operating sound.

{njector

SEF280G
Listen for injector
operating sound.

CHECK MEASURE
N.G. . .
START|—F lgnition wire
% 3; »
QLGP
> 2 &)
Tachometer lgnition o@o
switch
SEF281G SEF283G SEF315G

Measure resistance of
suspect wires,

Check flashes of timing
light for weakness.

Make sure tachometer
needle moves when cranking.

CHECK
% Timing N.G. o
light 'y Adjust ignition timing.

{See page EF & EC-34.]

: SEF284G
Check ignition timing.
PERFORM
N.G.
Self-diagnosis — - Check crank angle sensor
Made III and/or related circuits,

[See page EF & EC-84.]

SEF285G
Perform self-djagnosis
Made III {for crank angle
sensor),

N.G.
—— Check injector circuit.
[See page EF & EC-120.}

N'_G‘.Replce the wira,

CHECK

0.K. ignition wire

Spark plug
SEF282G

Remove spark plugs and

check their ignition sparks.
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 2| Impossible to start — partial combustion
POSSIBLE CAUSES 00606
SPECIFICATIONS Mixture ratio OO0 |0
Fuel pressure (too low) O
Ignition timing o
FUEL SYSTEM Fuel pump e
Fuel pump relay (open circuited} O
Injectors (clogged) O
SERVICE PROCEDURE
LISTEN LISTEN
(1] N.G. N.G. o o
———p Check fuel pump and/or .———» Check injector circuit.
related circuits. @MB [See page EF & EC-120.]
(See page EF & EC-94.] @w{
Fue! pump B Injector
SEF279G SEF 280G

Listen for fuel pump
operating sound,

oK.

-

SEF284G
Check ignition tirming,

Listen for injector operating

MEASURE
0 Fuel pressure gauge

sound.
APPLY O.K,
©
@ vACUUM [~
PRESSURE improved
SEF291G

Remove vacuum hose from
pressure regulator, and
apply vacuurn and/or
praessura, and try to start,

——p Adjust ignition timing,

[See page EF & EC-34.]

SEF286G
Connect vacuum hose to
pressure regulator and
measure fuel pressure,

Check Mixture ratio
feedback system.
iSee page EF & EC-143.]
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Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 3| Impossible to start — partial combustion {not affected by throttle position
POSSIBLE CAUSES 00 e o o0 6o e d& &
SPECIFICATIONS | Mixture ratio [ oo
Fuel pressure {too low) Qlo |0
Ighition ti-ming o]
FUEL SYSTEM Fuel fitter {clogged} o]
Fuel line {clogged) | O
Injectors {clogged) o]
Pressure regulator N o]
Pressure regulator vacuum hose (clogged) O
IGNITION SYSTEM | Ignition wires {ignition feaks} o |0
Spark piugs {wet with fue!} (o]
Ignitien switch i o} o} @]
INTAKE SYSTEM | Throttle chamber {with ports clogged) i To
Throttle vaive {ciogged) o]
CONTROL SVS‘i'EM Cylinder head temperature sensor [N L]
Crank angle sensor ) -O o] (o]
SERVICE PROCEDURE
LISTEN CHECK
o N.G. [ tenui @ N.G. Clean the ports and/
aﬁdz Check injector circuit. Throttle chamber —_— ports and/or
(See page EF & EC-120.] throttle valve.
'71”. Injectar
o SEF280G SEF289G
Listen for injector operating Check throttle chamber
sound. 0.K. ports and valve for ciogging.
CHECK REMOVE MEASURE
© OK. > Pressure regulator improved o4 . " ;
—_— Fuel pressure =——-—— Check Mixture ratio
L ] feedback system.
[See page EF & EC-143.}
Pressure Connect vacuum hose to CHECK
regulator pressure regulator and
measure fuel pressure, Ignition wire
SEF287G SEF291G
Check vacuum hase of pres- Remove vacuum hose from
sure requlator for clogging. pressure regulator, and try 0 MEASURE OK.
N.G. 1o start. Ignition wire — O Spark plug
v
Repair or replace the hose. S i - leFzssz
I amove spark plugs an
CHECK CHECK check therr ignitian sparks
_ 0“ Timing light N.G. by cranking.
Timing : _ —» 9.

Check ignition timing,

el
SEF283G
Check flashes of timing

light for weakness.

SEF315G
Measure resistance of
suspect ignition wires.

N.G.

Replace the wires,

lN.G.

Adjust ignition timing.
[See page EF & EC-34.]

Perform self-diagnosis
Mode IV {for start signal}.

PERFORM for C.A.S.
PERFORM N.G Self-diagnosis
Self-diagnosis —— Check starter circuit. Mode II1 for CH.TS,
Mode IV [See page EF & EC-118.) vy

Perform self-diagnosis Mode
11! (for eylinder head temp.
sensar and crank angle sensor).

Check the sensor circuits.
[See page EF & EC-88
{cylinder head temp. sensor},

——» page EF & EC-84

{crank angle sensor).]

CRANK

Ignition
Cylinder head switch
temp. sensor SEF2982G

Start with cylinder head
ternp. sensor connector
disconnected.
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Diagnostic Table (Cont’d)

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

POSSIBLE CAUSES 0 0 00
INTAKE SYSTEM Throttle chamber {with ports clogged) @]

Throttle valve {clogged) O

Air regulator (stuck closed) o

Idle speed cantrol valve
CONTROL SYSTEM | Cylinder head temperature sensor
Idle switch

O|0|0|0

Neutral switch

SERVICE PROCEDURE

CHECK
Throttlie chamber

CHECK

N.G.
Throttle chamber —— Clean the ports, N._G..Cuan the valve,

[

Throttle valve

ey,

SEF 289G SEF290G
Check throttle chamber Check throttle valve for
ports for clogging, clogging.
CHECK
Air regulater N.G. f
—— Check air regulator and/or

its circuit.
[See page EF & EC-136.]

SEF2933

Make sure air regulator stays
open before warm-up

N.G.
START|I— Check idle speed control

circuit,
¥, @- [$ee page EF & EC-128/130.]
Idle
speed

control
valve

SEF977F

Check terminal voltage of
idle speed control valve while
cranking.
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION b

Hard to start — before warm-up

POSSIBLE CAUSES 92 0 0/0 0 0
SPECIFICATIONS Mixture ratio ) ]
IGNITION SYSTEM Ignition switch {no start signal) e} O
INTAKE SYSTEM Air regulator Q
CONTROL SYSTEM @ Cylinder head temperature sensor OO
idle switch o]
Neutral switch O
OTHERS Starter (operation too slow) Q
Battery {voltage too low) O |O
SERVICE PROCEDURE
CHECKX MEASURE
(1 NG (@ N.G. {less than 12V)
START|— ———»Charge the battery.
2 3 . » A
1 A i 4 5 @
D:E\-‘E§ -8 (= @
Tachometer l9nition ® O =3
switch Battery
SEF281G SEF296G
Make sure tachometer Measure battery voltage.
indicates about 300 rpm
while cranking.
CHECK PERFORM
: N.G. . . N.G.
Air regulator ——— Check air regulator and/or Self-diagnosis ——p Check the malfunctioning
its circuit, Mode I'V switches and/or circuits,
[See page EF & EC-136.] [See page EF & EC-118
{start signal),
page EF & EC-96
(idle switch).]
SEF293G SEF285G

Make sure air regulator stays
open before warm-up.

PERFORM

Self-diagnosis
Mode [11

SEF285G lemp.

Cylinder head

Perform self-diagnosis

Mode IV (for start signal

and idie switch).

N.G.

ignition
switch
Sensor SEF2020

Perform seif-diagnosis
Meode 111 tior cylinder
head temp. sensor).

Start with cylinder head
temp. sensor connector
disconnected.

——p.Check sensor circuit,
[See page EF & EC-88.]
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Diagnostic Table (Cont’d)

Hard to start — after warm-up

SYMPTOM & CONDITION 6

POSSIBLE CAUSES 006 006

SPECIFICATIONS Mixture ratio

oloie

Fuel pressure

o(C|S

olo|o|e

FUEL SYSTEM Fuel line (hot fuel)

Pressure regulator (low fuel pressure)

Pressure regulator vacuum hose {clogged)

Pressure regulator control solenoid

Pressure regulator control solenoid vacuum hose

Surge tank {cracks}

Fuel temperature sensor (open circuited)

IGNIT!ON SYSTEM | Ignition switch (no start signal}

CONTROL SYSTEM | Cylinder head temperature sensor

Air flow meter

OTHERS Starter {operation too slow)

Battery {volitage too low)

SERVICE PROCEDURE

CHECK MEASURE CRANK

N.G.
START |——>

2 3 . .
[}
A
D-% -

Tachometer lgnition
switch

FUEL LINES

& O ] Lo®°|

Battery

SEF374G
Cool fuel lines with wet
rags, etc. and try to start.

SEF296G
Measure battery voltage,

N.G. (less than 12V}

SEF2B1G
Maka sure tachometer
indicates about 300 rpm
while cranking.

Charge the battery.

PERFORM PERFORM

N.G.

——— Check sensor circuits.
[See page EF & EC-88
(cylinder head temp. sensor},
page EF & EC-86
{air flow meter),
page EF & EC-112
{fuel temp, sensor),]

Setf-diagnosis

Self-diagnosis
Mode IV

Mode III

SEF285G

Parform self-diagnosis
Meode IV (for start signai).

SEF285G

Perform self-diagnosis Mode
111 {tor cylinder head temp.
sensor, air flow meter and
fuel temp. sensor).

CHECK CHECKX CHECK
oK. (7] 0.K. Pressure regulator (5]
—_ control solenoid
Surge tank START
Pressure U a
regulator One-way
valve Ignition
SEF2870G SEFQ79F

Check terminal voltage of
pressure regulator control
solencid while cranking.

Check surge tank for cracks,
and one-way valve for
clogging.

Check vacuum hose of
pressure regulator for
clogging.
N.G.
N.G.

Repair or replace the hose, Repair/reptace the parts, Repl

No
change
—— Proceed to other steps.

improved

———p Proceed to other steps.
If everything is O.K.,
check fuel vapor pressure.

N.G.
——me—p Chack starter circuit.

(See page EF & EC-118.]

LISTEN

Pressure regulator
control solenoid

N.G,
—

Battery
SEF295G
Listen for clicking sound
from pressure regulator
contral solenoid when
applying battery voltage.
lN.G. 0OK.

ace the solenoid,

Check the solenoid cireuit.
[Ses page EF & EC-134.]
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SYMPTOM & CONDITION

Diagnostic Table {(Cont'd)

7 | Hard to start — every time

@‘
Ignition switch
SEF297G

Check Mixture ratio ¢——————
feedback system.

REMOVE

Advance/retard ignition
timing and try to start,

[See page EF & EC-143.]

Canister purge

POSSIBLE CAUSES 006/000 GO0 S @
SPECIFICATIONS Mixture ratio O O |0
Fuel pressure o |0
Ignition sparks (missing) o0 O
Ignition timing O
FUEL SYSTEM Fuel pump {improper operation) @]
Fuel line {clogged} o}
Canister {air leaks) o
Pressure regulator ({ow fuel pressure} [e]
IGNITION SYSTEM Ignition wires [ignition leaks) 0,0
Spark plugs {improper gap} O
CONTROL SYSTEM | Crank angle sensor O o o}
Cylinder head temperature sensor o]
Idle switch o]
Neutral switch (@]
OTHERS Starter {(operation too slow} @]
Battery (voitage too low) C|O
SERVICE PROCEDURE
LISTEN CHECK MEASURE
N.G. (2]
= Check fuel pump and/or
related circuits. START Battery
@e [See page EF & EC-94.] A
S 0_ Measure battery voltage,
Fuel pump Tachometer Ignmon N.G.
switch
- SEF279G SEF281G Charge the battery,
Listen .for fuel pump Make sure tachometer
operating sound., indicates about 300 rpm
o _bCRANK )\ No change while cranking.
stri “;erance —-wmt [Proceed to ather steps.] ® CHECK
Retard START N.G.

————Repair or replace the hase,

SEF298G

improved
MEASURE

—_—

Check vacuum hose of
canister for air leaks,

pe Fuel pressure PERFORM
N.G.
Self-diagnosis — Check the malfunctioning
Connect vacuum hose to Mode I1I/IV circuits,
Pressure pressura regulator and [See page EF & EC-88
regulator messure fuel pressure, Perform salf-diagnosis Mode {eylinder head temp. sensor),
SEF291G III {for cylinder head temp. l()ﬂge EF & EC-84
. q k angie sensor)
Remove vacuum hose Replace the wires. sensor and crank angle sensor), cran .
from pressure regulator, P Mode [V (for idle switch). page EF_ & EC-96
and try to start. TN-G- (idle switch).]
CHECK MEASURE MEASURE CHECK
0 Tlmmg tight N.G. @ O.K. o
.‘ — Ignition wire Spark plug Ignition wire
Gap
ox.,
) LN
-,: =M - Spark plug
SEF283G SEF315G SEF200G i SEF282G

light for weakness.

Check ftashes of timing

Measure resistance of
suspect ignition wires,

Remaoave spark plugs and
measure their gaps.

Check ignition sparks,
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Diagnostic Table {(Cont’'d)

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

POSSIBLE CAUSES 00600

SPECIFICATIONS Ignition sparks {weak) O |0 O

IGNITION SYSTEM | Power transistor O @]
Ignition coil O O O
Center cable (ignition leaks) O O
Ignition wires {ignition leaks) O |0 O
Distributor cap (ignition leaks) (@] o O
Spark plugs (improper gap) 010

SERVICE PROCEDURE

Remove spark plugs and
measure their gaps.

CHECK —— MEASURE
0, nG. (@ N N.G.
. —_— lgnition wire —» Replace the wires.
[
Timing light (5 Distributor
[
, o
iy 9
SEF 283G SEF315G
Check flashes of timing Measure resistance of
light for weak ness. suspect wires.
0.K.
DRY
(3] Can start
Distributor —*Replace the parts.
No MEASURE CHECK
change 0 0.K.
—_— e Ignition wire
i ; b |
lgnition coil ) Gap
SEF319G _r
Dry distributor andfor
ignition coil and try to “
start, Spark plug - Spark plug
SEF 299G Y SEF282G

Check ignition sparks.
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Diagnostic Table (Cont'd)

SYMPTOM & CONDITION 9| Abnormal idling — no fast idle

POSSIBLE CAUSES 000 0606

SPECIFICATIONS Mixture ratio Q|0 O
ignition timing O

INTAKE SYSTEM Blow-by hose {clogged) Q
Air regulator (stuck closed) O

CONTROL SYSTEM | Cylinder head temperature sensor 010

SERVICE PROCEDURE
CHECK CHECK
(1] (2] N.G.

N.G.

—» Check air regulator andfor
its circuit.
[See page EF & EC-136.]

Air regulator

SEF293G

Make sure air regulator
stays open before warm-up.

APPLY
(3] Improved

Timing _ ——— Adjust ignition timing.
¢ [See page EF & EC-34.]

SEF291G

Check ignition timing.

PERFORM

Self-diagnosis — s
Mode 111

fgnition
Cylinder head gyiich
temp, 5eNsOr SEF 2920

Perform seif-diagnosis
Mede 111 {for cylinder
head temp. sensor).

Start with cyiinder head
temp. sensor connecter
disconnected.

—— Clean or repiace the hose,
Blow-by

55

SEF300G
Check blow-by hose for
clogging.
CHECK
eck Mixture ratio
‘P:‘ESCQJUU':'IE feedback system,
[See page EF & EC-143.]
Pressure
regulator
SEF284G

Apply vacuum/pressure 10
pressure regulator after
disconnecting vacuum
hose, and check idling,

N.G.
START —p-Check sensor circuit.

[See page EF & EC-88.]
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Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 10

Abnormal idling — low idle {after warm-up)

POSSIBLE CAUSES

0060006

SPECIFICATIONS Mixture ratio

o o

Ignition timing (too retarded})

o

INTAKE SYSTEM Throttle chamber (with ports clogged)

Throttle valve {clogged}

CONTROL SYSTEM | Crank angle sensor

Air flow meter

O

Cylinder head temperature sensor

Load switches {remaining OFF)

SERVICE PROCEDURE

CHECK CHECK
(2]
Timing
light /‘ Blow-by
) 7 ? hose
R
(“‘“ < /j
; SEF 284G SEF3DOG|
Check ignition timing. Check biow-by hose for
clogging.
N.G.

ln.s.

Adjust ignition timing.

[See page EF & EC-34.] Clean ar replace the hose,

APPLY
Improved
—— Check Mixture ratio
‘VACUUM feedback system,
PRESSURE [See page EF & EC-143.]
Pressure No change
regulator —— Check load signal circuit.
SEF291G [See EL section,}

Apply vacuum/pressura to
pressure regulator after
disconnecting vacuum
hose, and check idling,

RUN

&
GED ’Q: Ignition

Cylinder head switch

temp, sensor SEF292G
Start and run engine with
cylinder head temp, sensor
connector disconnected.

START

CHECK

Throttle chamber

Check throttie chamber
ports for clogging.

N.G.
Clean the ports,

PERFORM
Self-diagnosis 0

Mode Il g,/¢.giagnosis

SEF285G

Parform self-diagnosis Modes
1If and V {for sir flow meter,
and cylinder head temp.

sensor), lN'G'

Check the malfunctioning
parts and/or circuits.
[See page EF & EC-86
N.G. lair flow meter),
———» page EF & EC-88

{cylinder head temp, sensor}.]

CHECK
Throttle chamber

SEF290G

Check throttte valve for
clogging.
gging N.G.

Clean the valve,
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SYMPTOM & CONDITION 11

Diagnostic Table (Cont’d)

Abnormal idling — high idle (after warm-up)

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

CHECK

0

DRy A
FICD. —
solenoid
SEF9B1F

Check terminal voltage of
F.1.C.D, sclenoid while

idling. l

Check the part and/or circuit,
[See HA section.]

Check Mixture ratio
feedback system,

[See page EF & EC-143.] while idling.
N.G. N.G.
PERFORM PERFORM—-—ﬂ CRANK
p—
Self-diagnosis Self-diagnosis
Mode I'V Moade 111 START
/

Check terminal voltage of
idie speed control valve

POSSIBLE CAUSES 00006 0GOS
SPECIFICATIONS Mixture ratio Olo O |0 o]
Ignition timing {too advanced) O
INTAKE SYSTEM Air duct (leaks} O
Throttle chamber (air leaks) o
Throttle valve {stuck control wire) O
Intake manifold {gasket) {air leaks) o]
Air regulator {stuck open) o]
Idle speed control valve {remaining ON) O
F.1.C.D. solenaid {remaining ON} O
CONTROL SYSTEM | Crank angle sensor @)
Air flow meter 9]
Cylinder head temperature sensor o |0
Id le switch {remaining OFF} O O
Load switches {remaining ON) Q|0
OTHERS Battery {voltage too low}
SERVICE PROCEDURE
CHECK CHECK 3) CHECK CHECK
Timing 0
fight Air regulator Throttle chamber
LY
L
@ Air duct
SEF2840G SEF301G SEF 293G SEF289G
Check ignition timing. Check intake system for Make sure air regutator Check throttle chamber
N.G. air leaks, 0.K. stays closed after warm-up. ports and valve for clogaing,
N.G. . N.G. N.G.
Adjust ignition timing Check throttle wirs for « l "
- h sliding. Check air regulator and/or
[See page EF & EC-34.] a _’°“9| i its circuit. Clean the ports and/or
epair/replace the part, [See page EF & EC-136.] rottle valve,
REMOVE MEASURE CHECK
(5] Improved [ @ (7] N.G.
Fuel pre ———— Check the part and/or circuit,
« Hel pressure @g i [See page EF & EC-126/130.]
Connect vacuum hose to tdle speed — Check sensor circuit. ¢~——— —
pressure regulator and control [See page EF & EC-88
:’;;:";:tre measure fuel pressure. valve (cylinder head temp. sensor),
or
SEF291G SEF978F page EF & EC84

{crank angle sensor),
pege EF & EC-86
{air flow meter).]

Perform self-diagnosis
Mode IV (for idle switch).

N.G.

Check the idle switch circuit.
[Ses page EF & EC-118.]

Perform seif-diagnosis Mode
111 {for cylinder head temp.
sensor, crank angle sensor
and air flow meter),

Ignition
Cylinder head switch
temp. sensar SEF252G
Start with cylinder head

temp. sensor connector
disconnected.

ke @)
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 12

Diagnostic Table (Cont'd}

Unstable idling — before warm-up

POSSIBLE CAUSES 00 6 00/6/00
SPECIFICATIONS Mixture ratio C 10
Ignition timing O
INTAKE SYSTEM Air regulator {not open enough) o]
idle speed control valve {remaining OFF) O
CONTROL SYSTEM | Cylinder head temperature sensor O |0
E.G.R. SYSTEM E.G.R. control valve {stuck open} O
E.G.R. solenoid {remaining QFF} O |0O
SERVICE PROCEDURE
CHECK
N.G. N.G.
—— p Adjust ignition timing. Air regulator ———— Check air regulator andfor
[See page EF & EC-34.] its circuit.
[See page EF & EC-136.]
SEF 293G

Check ignition timing.

APPLY

e Improved
———p Check Mixture ratio
‘ VACUUM feedback system.
PRESSURE [See page EF & EC-143.]
Pressure
reguiator
SEF291G

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

contro|
valve

SEF547A
Check E.G.R. valve for
operation.

SEF303G

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

idling, i
N.G.

Check the solenoid circuit.
[See page EF & EC-126.]

Make sure air regulator
stays open before warm-up.

8

SEF978F

Check terminal voltage of
idle speed control valve
while idling.

CHECK

ISC;

ldle speed
control
valve

(4]

PERFORM

Self-diagnosis
Mode III

SEF 285G

Perform self-diagnosis
Mode I11 {for cylinder
head temp. sensor},

N.G.

Does not turn ON
——p Check its circuit.
[See page EF & EC-128/130.]

Check sensor circuit.
(See page EF & EC-84.}

) RUN

E t START| n.G.
I lgnition

Cylinder head switch

temp. sensor SEF292G
Start and run engine with
cylinder head temp. sensor
connector disconnected,
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DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’'d)
SYMPTOM & CONDITION 13 | Unstable idling — after warm-up

POSSIBLE CAUSES 08O o0 o0e oo

SPECIFICATIONS Mixture ratio O |00 |0

lgnition sparks olo|0o

Ignition timing Fa)

Compression pressure O

FUEL SYSTEM Fuel line (clogged)

Canister [air leaks}’ @]

Pressure regulator control solenocid ]

IGNITION SYSTEM | Power transistor o] @]

Ignition coil Q (o)

Ignition wires OO0

INTAKE SYSTEM Blow-by hose (leaks} Q

Air duct {leaks) ]

CONTROL SYSTEM | Idie switch

Load switches

E.G.R. SYSTEM E.G.R. control valve

E.G.R. solenoid

SERVICE PROCEDURE

CHECK CHECK
(2] (3
Leak Canister purge

Engine C;;}
Air duct

SEF300G SEF301G SEF298G
Check blow-by hose for Check intake system for Check purge line for leaks.

air leaks,
leaks. N.G. N.G. N.G.

CHECK
(1]

Blow-by
hose

\l/

Repairfreplace the hose. Repair/replace the part, Repair/replace the hose.

- CHECK MEASURE
y Timing light N.G

lgnition wire

Distributor

1N.G.

Replace tha wire,

MEASURE CHECK

Stays CHECK

lifted
_—y E.G.R. solenoid

COMPRESSION
PRESSURE BlEGR.
control
vaive
SEF308G SEFS547A

Measure compression

pressure,
N.G.
l N.G.

Check cylinder head and Check the solenoid circuit.

?;::GE.M cection.] [See page EF & EC-126.)

Check E.G.R, valve for
operation.

Check terminal voltage of

CHECK
6] (7] CMECK
. O.K. Ignition wire @
— — Timing
light Jo
A A
o 8
] b
O@Q __( \ Spark plug / K
SEF315G | SEF282G

E.G.R. solenoid while idling.

CHECK

o Pressure regulator
control solenoid

SEF303G

Check terminal voltage of

the solenoid while idling.
; N.G.

Check the solenoid circuit.
{See page EF & EC-134.]

ey
SEF283G SEF284G
Check flashes of timing Measure resistance of Remove spark plugs and heck iamition tirmi
light for weakness. suspect wires. check their ignition sparks. Check ignition timing.
N.G.

Adjust ignition timing,
[See page EF & EC-34.]
PERFORM

Self-diagnosis
Made [V

Perform seif-diagnosis
Mode IV (for idle switch),

N.G.

Check the idle switch circuit.

[See page EF & EC-96.)

EF & EC-48




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’d)

SYMPTOM & CONDITION 14 | Poor driveability — stumble {while accelerating)
POSSIBLE CAUSES 00 66060 066 0 0
SPECIFICATIONS Mixture ratio O O |0 o]
Fuel pressure 010
FUEL SYSTEM Fuel filter (clogged) Q
Fuel tine {clogged) o}
Injectors {clogged) 0
IGNITION SYSTEM | Power transistor C O
Ignition coil e} O
Ignition wires {ignition teaks) Q|10 |0
Spark plugs {ignition leaks, improper gap) O
INTAKE SYSTEM Air duct {leaks) O
CONTROL SYSTEM | Crank angle sensor Q O
Air flow meter O
Cylinder head temperature sensor O Q
Exhaust gas sensor Q10
Idle switch {remaining OF F} o]
OTHERS Fuel (poor quality}
SERVICE PROCEDURE
CHECK MEASURE CHECK
© , Timing light NG (@ N.G. ®
N _— tgnition wire —p Replace the wires, Ignition wire
M
Distributor 0.K.
) Spark plug
iy °@° -
! Lardh
SEF283G SEF315G i SEF282G
Check flashes of timing Measure resistance of Remove spark plugs and
light for weakness. suspect wires, check their ignition sparks.
CHECK PERFORM
0 N.G. . N.G. . .
Leak |——p Repairfreplace the part. Self-diagnosis — 5 Check the idle switch
i } Mode IV cireuit,
Engine C;; {See page EF & EC-96.)
Air duct
SEF301G SEF285G
Check intake system for Perform self-diagnosis
i : Modea [V (for idle switchj,
air leaks REMOVE o MEASURE
(6] Improved Fuel pressure gauge i .
Pressure regulator > —— p Check Mixture ratio
@ N feedback system,
é /i /7 [See page EF & EC-143.]
SEF291G SEF2860
Remove vacuum hose from Connect vacuum hose 1o
pressure regulator, and try to drive. pressure regulator and
PERFORM measure fuel pressure while DISCONNECT
. . driving. - oved
Self-diagnosis o &) L Replace the sensor,
Mode 111 . .
Self-diagnosis . "b___
Mode V N.G. - v
—————» Check the malfunctioning Exhaust gas No change . .
parts and/or circuits. sensor — ?hiﬁf ::l(nx;:tr: "r:mo
{See page EF & EC86 . eadback s -
{air flow meter)}, C i [See pege EF & EC-143.]
SEF285G page EF & EC-104 SEF307G_/
Perform self-diagnosis Mode (exhaust gas sensor).} Disconnect exhaust gas
III and V {for air flow sensor connector, and try
mater and exhaust gas sensor). to drive,
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 15

Diagnostic Table (Cont’d)

Poor driveability — surge (while cruising)

air leaks,
lN.G.

Repair/replace the part.

o REMOVE
Pressure regulator
SEf291G

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

PERFORM
Self-diagnosis @

Mode Ill gy oo e
Mode V

Perform self-diagnosis Mode
HI and V {for crank angle
sensor, air flow meter,
ignition signal and exhaust
gas sensor},

Improved
_

N.G.
———— Check the malfunctioning

lN.G.

Adjust ignition timing.
{See page EF & EC-34.]

@ MEASURE
Fuel pressure gauge

Connect vacuum hose 1o
pressure regulator and
measure fuel pressure while
driving.

parts and/or circuits,
{See page EF & EC-84
[crank angle sensor),
page EF & EC-86

{sir flow meter),

page EF & EC-92
{ignition signhal),

page EF & EC-104
{exhaust gas sensar).)

operation,

sy Chack Mixture ratio
feedback system,
(See page EF & EC-143.]

DISCONNECT
T

Exhaust gas
sensor

Ca
s
SEF307G

Disconnect exhaust gas sensor
connector, and try to drive,

POSSIBLE CAUSES 00 © 00606000

SPECIFICATIONS Mixture ratio (toc lean) o} C|O <
Fuel pressure {low) oo
lgnition timing O !

IGNITION SYSTEM | {missing)

INTAKE SYSTEM Ajr duct (leaks) O
Throttle chamber {air leaks) O
Intake manifold (gasket) {air leaks) O

CONTROL SYSTEM | Crank angle sensor
Air flow meter
Exhaust gas sensor C
Idle switch O

E.G.R. SYSTEM E.G.R. control valve {stuck open) Q
E.G.R. solenoid {remaining OFF) O|C
E.G.R. vacuum hose (removed) O

SERVICE PROCEDURE
o CHECK — CHECK ® CHECK stoys tfied (@ CHECK
Leak Timrng e E.G.R. solenoid
Engine C;} hght‘ — -
>
/ OJe.GR.
SEF301G SEF284G SEnglrvg
Check intake system for Check ignition timing. Check E.G.R. valve for Check terminal voltage of

E.G.R. solenoid.
lN.G.

Check the solenoid circuit.

[See page EF & EC-128.]

PERFORM

Self-diagnosis
Moda IV

SEF285G

Perform self-diagnosis

Mode IV {for idle switch}.
N.G.

Check the idie switch

circuit.
[See page EF & EC4986.]

Improved
— Replace the sensor.

" No change
—— Check mixture ratio

feedback system,

[See page EF & EC-143.]
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 16 | Poor driveability — lack of power

Diagnostic Table {Cont’'d)

POSSIBLE CAUSES

066060

SPECIFICATIONS

Fuel pressure

o|@
Ol ®
@
@

Ignition timing

o

Compression pressure {too low)

FUEL SYSTEM

Fuel pump {low fuel output)

Fuel filter {clogged)

Fuel line (clogged}

Injectors {clogaed}

O|0l0O|0C

IGNITION SYSTEM

Ignition wires {ignition leaks)

Spark plugs (improper gap)

INTAKE SYSTEM

Air cleaner element {clogged)

Throttle chamber {clogged)

Throttle valve {not open enough)

CONTROL SYSYEM

Air flow meter

Exhaust gas sensor

SERVICE PROCEDURE

CHECK
|
AIR CLEANER
ELEMENT

SEF320G

(2]

©

for clogging.

lN.G.

Replace the part,

MEASURE
(7

Check air cleaner glement

EF 284G

a timing light.
lN.G.

Adjust ignition timing,
[See page EF & EC-34.]

———» Check cylinder head and

gasket.
COMPRESSION {See EM section.}
PRESSURE

Check ignition timing with

SEF309G

Measure compression
pressure,

REMOVE
18]
Pressure regulator

E

SEF291G

pressure regulator, and try
to drive,

Remove vacuum hose from

Improved
—

CHECK
Throttle chamber

Throttle valve
SEF290G

Check throttle valve for
rough movement,

lN.G.

Spark plug

SEF282G

Remove spark plugs and
check their ignition sparks.

Fuel pressure gauge

PERFORM
Self-diagnosis ©
Mode III  gg it diagnosis

SEF285G

Connect vacuum hose t0
pressure regulator and
measure fuel pressure while

driving. l

Check Mixture ratio
feedback system,
[See page EF & EC-143.]

Perform self-diagnosis
Mode III and V {for air
flow meter).

lN.G.

Check the malfunctioning
parts and/or circuit.
[See page EF & EC-86.]

Check flashes of timing
light for weakness.

lN.G.

Repair/replace the part, O MEASURE
CHECK Ignition wire
e oK.
Ignition wire —
O@Q
L

SEF315G

Measure resistance of
suspect wires,
{ N.G,

Replace the wires,

DISCONNECT
o [
I
b=
Exhaust gas "
sensor
E‘j@:s y
L
SEF307G

Disconnect exhaust gas
sensor connectar, and try
to drive,

Improved
lNo change

Replace the sensor.

Check Mixture ratio
feedback system,
[See page EF & EC-143.)
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION

Diagnostic Table {(Cont’d)
Poor driveability — detonation

17

POSSIBLE CAUSES

SPECIFICATIONS

Mixture ratio (too lean}

Fuel pressure {low)

Ignition timing {too advanced)

FUEL SYSTEM

Fuel filter {clogged)

Fuel line (clogged}

Injectors {(clogged}

INTAKE SYSTEM

Turbocharger (too high pressure)

CONTROL SYSTEM

Crank angle sensor (improper 1°-signals)

Air flow meter

Cylinder head temperature sensor

OTHERS

Water temperature {too high}

0 606 000
0|0
o
0
0
o
o)
O
o
o)
o)
o

Fuel {low octane rating, poor quality)

SERVICE PROCEDURE

CHECK

o Too high
Water temperature ———» Check cooling system.
' [See LC section.}
L ]
e H
oy
SEF312G

REMCVE

eP

G

ressure regulator

SEF291G

Check water temperature.

N.G.
—— Adjust ignition timing,
[See page EF & EC-34.]

©

SEF284G
Check ignition timing.

[TURBOCHARGED ENGINE only]
CHECK

MEASURE
Improved o Fuel pressure gauge
—_—
SEF2B6G

N.G.
Turboch )
urbocharger Check the turbocharger
systemn,

[See page EF & EC-151.]

SEF980F

to drive.

PERFORM
Self-diagnosis
Made 111

Mode V

SEF285G

Remove vacuum hose from
pressure regulator, and try

Seif-diagnosis

Connect vacuum hose to
pressure regulator, and
measure fugl pressure while

driving.
0) ne.
— Check the malfunctioning
parts.

[See page EF & EC-84
{crank angle sensor},
page EF & EC-86

{air flow meter).]

Perfarm self-diagnosis

Check whether intake air
pressure is too high,

Mode 1 and V {for crank
angle sansor and air flow
meter},
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 18

Diagnostic Table (Cont’'d}
Engine stall — during start-up

POSSIBLE CAUSES 06 06060/00
SPECIFICATIONS Mixture ratio {too rich/too lean} (0|0
Ignition sparks {weak) o |0
ignition timing O
Compression pressure (too low) @]
FUEL SYSTEM Canister (too much evaporation to intake) o
IGNITION SYSTEM | Ignition wires {ignition leaks) OIo |0
Spark plugs {wet with fuel, improper gap) O
INTAKE SYSTEM Throttle valve {not open enough) 0]
SERVICE PROCEDURE
o Tim‘i::gECK N.G. . c e P o Throtttl::cEI::nber N.G. .
—— Adjust ignition timing. ——»Repair/replace the part.

[See page EF & EC-34.]

©

Throttle valve

SEF284G
Check ignition timing,

CHECK
© , Timing light N.G.
—

Distributor
o@o

SEF315G

SEFZ90G

Check throttle vaive for
rough movermnent,

MEASURE
. X N.G.
Ignition wire -—— Replace the wires.
CHECK
0O.K.
_—

tgnition wire

Check flashes of timing
light for weakness.

TRY

Measure resistance of
ignition wires,

Spark plug
SEF282G

MEASURE

L6/
COMPRESSION
PRESSURE
SEF309G

Measure compression

pressure. l

Check cylinder head and
gasket,
[See EM section,]

o Impraved Remove spark plugs and
» Replace the canister and/or check their ignition sparks.
x the hoses.
No
change
- I
nister purge SEF314G APPLY
Shut evaporated fuel to Irnproved ) . Nochange
intake valve and try to drive, 4 VACUUM # Check Mixture ratio ¢————
PRESSURE feedback system,
[See page EF & EC-143.]
Pressure
Improved
regulator Replace the sensor, T
SEF291G

Apply vacuum/pressure to
pressure regulator after
disconnecting vacuum
hose, and try to drive,

DSSCONNECT

Exhaust gas
Sensor

c("’\
o
.

Disconnect exhaust gas
sensor connector and try
to drive,

SEF307G
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DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 19 |Engine stall — while idling

POSSIBLE CAUSES 0006 0,6 066e 0|0
SPECIFICATIONS Mixture ratio (too rich/too lean} o]
Fuel pressure {low} |0

O

ignition sparks weak, missing) O
Idie speed (low) O
FUEL SYSTEM Fuel line {clogged) O
IGNITION SYSTEM | Spark plugs (wet with fuel, improper gap) O |0
INTAKE SYSTEM Idle speed control valve (improper operation) O ]
F.I.C.D. solenoid {improper operation) O Q
CONTROL SYSTEM | Idle switch {remaining OFF) O
Neutral switch {remaining OFF} O
Load switches {remaining OFF) Q|0

SERVICE PROCEDURE

SEF291G SEF286G
Connect vacuurmn hose to
pressure regulator and
measure fuel pressure.

o REMOVE MEASURE
Pressure regulator M 0 Fuet pressure gauge ———— Check Mixture ratio
. ' feedback system,
é Vg {See page EF & EC-143.}

Remove vacuum hose from
pressure regulator, and
check idiing.

© MEASURE I CHECK CHECK CHECK
iming light
Al 97 N.G, e Spark plug
. —
Tachometer 4 } "
Y Distributor ST P |andsor
L LY J
1 ’5
o—& - Spark plug
S
SEF316G SEF283G SEF299G
Measure idle speed, Check flashes of timing Remove spark plugs and Check spark plugs for
N.G. fight for weakness, check their gaps and tips. being foul or wet with fuel.
Adiust idle speed,
{See page EF & EC-34.]
CHECK CHECK PERFORM
(7] (5] (9] o N.G.
Self-diagnosis — Chaeck the idle switch circuit.
W@ [See page EF & E096.]
Idle speed
control F-'-C-'?-
valve solencid
SEF978F SEF981F
Check terminal voltages of Check terminal voltage of Parform self-diagnosis
idle speed control valve, F.I.C.D. solenoid. Made IV {for idle switch),
l N.G. N.G.
Check the part and/or circuit. Check the part and/or circuit.

[See page EF & EC-128/130.] [See HA, section,]
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DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’'d)

SYMPTOM & CONDITION 20 |Engine stall — while accelerating
POSSIBLE CAUSES 0060060600
SPECIFICATIONS Mixture ratio 00
Ignition sparks (weak, missing) O |0 |0
Compression pressure {low} O
CONTROL SYSTEM | Crank angle sensor O (@]
Air flow meter @]
Exhaust gas sensor o0
SERVICE PROCEDURE
CHECK MEASURE
@, Timing light N.G. (2] o N.G.
N ° —_— Ignition wire ———» Replace tha-wires.
=AU CHECK
! %) OK. ®
§. - o0 e Ignition wire
) SEF315G

Check flashes of timing Measure resistance of

light for weakness during suspect wires.

acceleration, _‘ Spark plug

N
MEASURE SEF282G
(4] N.G Remove spark plugs and
~——— . Check cylinder head and check their ignition sparks.
gasket.
COMPRESSION [See EM section.]
PRESSURE
SEF3096G
Measure compression pressure.
CHECK DISCONNECT PERFORM
Self-diagnosis Mode 11 €& Self-disgnosis 9) no.
—————— Check the malfunctionin
g ul Mode Il geit iagnosis :

parts and/or circuits,
[See page EF & EC-84
{crank sngle sensor),
page EF & EC-86

{air flow meter).]

Mode V
Exhaust gas .o ¢

sensor

SEF307G SEF 285G
Chack mixture ratio by flashes Disconnsct exhaust gas Perform self-diagnosis Mode
of inspection lamps, sensor connector, and try 111 and V {for crank angle
t0 drive, sensor and air flow meter},
improved

No change| Repiace the sensor.

Check Mixture ratio
feedback system.
[See page EF & EC-143,] .
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 21

Diagnostic Table (Cont’d)

Engine stall — while cruising

POSSIBLE CAUSES 0000 60
SPECIFICATIONS Mixture ratio O |0
Ignition sparks (weak, missing} O |00
CONTROL SYSTEM | Crank angle sensor )
Air flow meter O

SERVICE PROCEDURE

CHECK

0“ Timing light

-t

N
)

SEF283G

Distributor

Check flashes of timing
light for weakness at
constant engine rev.
{1,000 - 2,000 rpm),
CHECK

Self-diagnosis Mode

5 times or
more/10 sec. 3EF373

MEASURE CHECK
N.G. (2] N.G. A
_r Ignition wire ——» Replace the wires, Ignition wire
oK.
A
o®o - Spark plug
Pl
SEF3156 i SEF282G
Measure resistance of Remove spark plugs and
suspect wires, check their ignition sparks,
DISCONNECT
N.G sechuL Improved

H-—'—"—-—-""

Exhaust gas
sensor

Fme

G SEF307G

Check mixture ratio by
flashes of inspection
lamps,

Self-diagnosis
Mode 11l

SEF285G

Self-diagnosis

Disconnect exhaust gas
sensor connector, and try
to drive.

-;G'-——bCheck the circuits,
[See page EF & EC-84
{crank angie sensor},
page EF & EC-B6

{air flow meter).]

Perform self-diagnosis

&3’ -~ Replace the sensor,

No change
—— b Check Mixture ratio
feedback system.
[See page EF & EC-143.]

Mode III and V (for air flow
meter and crank angle sensor).
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 22

Diagnostic Table (Cont’d)

Engine stall — while decelerating/just after stopping

POSSIBLE CAUSES 006|006
SPECIFICATIONS Mixture ratio (e R [e)]
Ignition sparks (missing) O
Idle speed {too low) O
IGNITION SYSTEM | (missing) O |0
INTAKE SYSTEM Idie speed control valve {remaining OFF) O |0
CONTROL SYSTEM | Exhaust gas sensor {malfunctioning feedback control) O |0
Crank angie sensor @]
Idle switch (remaining OFF) O
Load switches {remaining OF F) O |0
SERVICE PROCEDURE
CHECK PERFORM
N.G. N.G.
e Self-diagnosis ——p Check the malfunctioning
] ‘_i ] parts and/or circuits,
Timing light i pyistributor [See pege EF & EC-92
{ignition siglal),
page EF & EC-84
{crank angie sensor},}
Check flashes of timing Perform salf-diagnosis
light while decreasing Mode V (for ignition signal
engine speed. and crank angle sensor).
CHECK
N.G Left OFF

MEASURE
Tachometer
SEF316G

—» Adijust idie speed.
[See page EF & EC-34.]

Idle speed
control
valve

SEF97BF

Measure idle speed,

Check terminal vottage of
idle speed control valve,

CHECK

5 times or
more/10 sec.
SEF373G

Self diagnosis Mode IT |

DISCONN ECT
NG. Improved
— Replace the sensor,
No change
Exhaust gas ——— Check Mixture ratio
55"'30" feedback system.
[See page EF & EC-143.]
SEF307G

Check mixture ratio by
flashes of inspection
lamps.

Disconnect exhaust gas
sensor connector, and try
to drive,

— Check the circuit.
{See page EF & EC-128/130.]
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DIAGNOSTIC PROCEDURE

SYMPTOM & CONDITION 23

Diagnostic Table {Cont'd)

Engine stall — while loading

POSSIBLE CAUSES L 1]

o

SPECIFICATIONS Ignition timing

0 6o
0

idle speed (too low)

INTAKE SYSTEM

Idle speed control valve {remaining OFF)

F.1.C.D. solenoid {remaining OFF})

CONTROL SYSTEM

Idle switch {remaining QFF}

Load switches {remaining OFF}

OjC|O|0 |0
O

SERVICE PROCEDURE

MEASURE
Tachometer
SEF316G

Measure idle speed.

Check terminal voltage of
idle speed control valve,

PERFORM

Self—dia'gnosis
Mode 1V

N.G

SEF285G

Perform self-diagnosis
Mode IV {for idle switch).

--———bAd]ust idle speed.
[See page EF & EC-34.]

CHECK

Timing
light

5

SEF284G

Check ignition timing.

r2) CHECK CHECK
N.G.

——-=p Check the part andfor circuit,

$=¢ [See page EF & EC-128/130.) W@
Idle speed
control F.1.C.D.
valve solenoid

SEF978F SEF981F

Check terminal vaitage of
F.1.C.D. solenoid.

— " » Check the idie switch circuit.
[See page EF & EC-96.]

EF & EC-58

N.G.
——— Adjust ignition timing.
[See page EF & EC-34.]

——— Check the part and/or circuit,
[See HA section.]




DIAGNOSTIC PROCEDURE

Diagnostic Table (Cont’d)
SYMPTOM & CONDITION 24 | Backfire — through the intake

POSSIBLE CAUSES 0o eloololole
SPECIFICATIONS Mixture ratio (too lean} O O o|C
Ignition timing {too retarded) O
FUEL SYSTEM Injectors (clogged) O
INTAKE SYSTEM Air duct (air leaks) O
Intake manifold (gaskets) {air leaks) O
CONTROL SYSTEM | Air flow meter @]
Exhaust gas sensor O |0

SERVICE PROCEDURE

CHECK

N.G

N.G. .G.
Leak  |——> Repair/replace the part. —— Adjust ignition timing,

Engine c,; B [See page EF & EC-34.]
Air duct
SEF301G
Check intake system for air Check ignition timing.
leaks.
REMOVE CLEAN
9 Improved e
Pressure regulator — Check Mixture ratio
L | feedback system. or
[See page EF & EC-143.] INJECTOR
SEF201G SEF3176G
Remove vacuum hose from Clean the injector.
pressure regulator, and try
to drive.
No change
PERFORM DISCONNECT CHECK

Self-diagnosis

Mode Il  Seif-diagnosis

N.G. 6] = ) Improved
> &:) ———p Replace the sensor.

Self-diagnosis Mode I1
e Y]
ity No change

Exhaust gas ~——————— Check Mixture ratio

sensar feedback system.
{:‘E U [See page EF & EC-143.]
SEF307G
Check mixture ratio by Disconnect exhaust gas Perform self-diagnosis
flashes of inspection sensor connector, and try Mode II1 and V {for air flow
lamps. to drive. meter).

N.G.

Check the circuits.
[See page EF & EC-86
{air flow mater).]
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DIAGNOSTIC PROCEDURE

Diagnostic Table {(Cont'd)

SEF285G

Perform self.-diagnosis
Mode IV (for idle switch).

CHECK Keeps
flowing
_
ALV
SEF375G

Check secondary air to
exhaust system.

{See page EF & £C-96.]

SYMPTOM & CONDITION 25 |Backfire — through the exhaust
POSSIBLE CAUSES 000 0 ©|0
SPECIFICATIONS Mixture ratio {too rich} O |o
FUEL SYSTEM Injectors (fuel teaks) O
IGNITION SYSTEM {missing) @]
INTAKE SYSTEM Air cleaner element {clogged) O
ALV, {always operating) O
AN, solenoid {remaining ON} o110
CONTROL SYSTEM | Idle switch (remaining OFF} @]
SERVICE PROCEDURE
CHECK APPLY
0 N.G. (7] Improved
—— Replace the element. PRESSURE  |____, Check Mixture ratio
‘ feedback system,
AIR CLEANER [See page EF & EC-143.]
ELEMENT Pressure
regulator
SEF320G SEF291G
Check air cleaner element Apply pressure to pressure
for clogging. regulator after disconnecting
vacuum hose, and try 10
drive,
9 PERFORM G o PERFORM
Selt-diagnosis — 2 3 Check idle switch and/or Self-disanosi N.G.
Mode 1V its circuit Vod ?{9"08!5 —— Check the malfunctioning
. ode

part and/or circuit,
{5ee page EF & EC-92
{ignition signal).]

SEF285G

Perform seif-diagnosis
Mode V (for ignition signal),

6

CHECK
ALV, solenoid

Left ON
—————p Check the solenoid circuit.
(See page EF 8L EC-124.]

Check terminal voltage of
A.l.V. solenoid.
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SELF-DIAGNOSIS

SEF914D

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.

e oo

. 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,

During open loop condition:

The green inspection lamp remains ON or OFF.

Mode II — Mixture ratio feedback control monitor B

The green inspection lamp function is the same as Mode .
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,

During open loop condition:

The red inspection lamp remains ON or OFF.

Mode III — Seif-diagnosis

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

Mode IV — Switches ON/OFF diagnosis

During this mode, the inspection lamps monitor the switch
ON-OFF condition,

Idle switch

Starter switch

Vehicle speed sensor

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

SEF872D

Description (Cont’'d)
SWITCHING THE MODES

1.
2.

3.

Turn ignition switch “ON"’,

Turn diagnostic mode setector on E.C.U. fully clockwise and
wait the inspection lamps flash.

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.

tashi
Flashing fv;::mg
once

Mode IV Mode I

Flashing 4 timeas

Flashing

Fiashing 3 times

5 times

SEF989D

When the ignition switch is 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 1.

The stored memory would be lost if;

1.
2.

Battery terminal is disconnected.

After selecting Mode 111, Mode 1V is selected,

However, if the diagnostic mode selector is kept turned fully
clockwise, it will continue to change in the order of Mode |
- 1I=>11-1V~ V~>1..et, and in this state the stored
memory will not be erased.
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SELF-DIAGNOSIS

Description (Cont’d)

CHECK ENGINE LIGHT Kee (For California oniy)
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

c HE CK in Mode [ {with engine running).

e This check engine light always illuminates and is synchronous
with red L.E.D.

CHECK ENGINE LIGHT e Malfunction systems related to emission performance can be

SEF924F detected by self-diagnosis, and they are clarified as self-
diagnostic codes in Mode III.

Code No. Malfunction
12 Air flow meter circuit
14 Vehicle speed sensor circuit
23 Idle switch circuit
31 E.C.U. (E.C.C.S. control unit}
32 E.G.R. function
33 Exhaust gas sensor circuit
45 Injector leak

Use the following diagnostic flowchart to check and repair a
malfunctioning system,

( DIAGNOSIS START )

v
Turn ignition switch “ON’ and make sure
that check engine light comes “ON"’,

0.K.

N.G.

h 4

Replace bulb.

v

Perform self-diagnosis and check which code
is displayed in Mode I1I.

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

v

Repair or replace faulty part.

r

Reinstall any part removed.

h 4

® Methods of erasing memories
differ with systems. Read the
manual before diagnosing
systoams.

Erase the self-diagnosis memory.

&
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SELF-DIAGNOSIS

Description (Cont’d)

Perform driving test. & After repairs, test drive to check
Make sure that check engine light does not that check engine light does not
come "ON"" during this test. come on.
® Test driving modes differ with
X ¥ systems. Read the manual before
C DIAGNOSIS END ) test driving,
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SELF-DIAGNOSIS

Modes 1 & II — 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.

Engine Engi .
stopped ngine running
Mode LED {ignition
itch
%‘N?,) Open loop condition Closed loop condition
Green ON *Remains ON or OFF Blinks
Mode I Except for California For California model
[{Monitor A) Red ON model ® ON: whenthe CHECK ENGINE LIGHT ITEMS
& OFF are stored in the E.C.U.
® OFF: except for the above condition
Green ON *Remains ON or OFF Blinks
Compensating mixture ratio
pode I “Remains ON or OFF Msc;.erit:: ) |eaie:v::e;%5:?ch More
{Monitor B) Red OFF (synchronous with green
LED) Synchronized
j N
OFF with green LED Remains O

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

Mode IIIl — Self-diagnostic System

The E.C.U. constantly monitors the function of these sensors and

actuators, regardless of ignition key position. If a malfunction

oceurs, 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, all the
problems are classified by the code numbers,

e When engine fails to start, crank engine more than two
seconds before starting self-diagnosis.

e 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 III, Mode IV is selected,

DISPLAY CODE TABLE

Califor-| O™
Code No. Detected items nia Cal!for-

nia
1 Crank angle sensor ciruit X X
12 Air flow meter circuit X X
13 Cylinder head témperature sensor circuit X X
14 Vehicle speed sensor circuit X X
21 Ignition signal missing in primary coil X X
22 Fuel pump circuit X X
23 Idle switch circuit X X
3 E.C.U. {E.C.C.S. contro! unit} X X
32 E.G.R. function X -
33 Exhaust gas sensor circuit X X
34 Detonation sensor circuit {VG30ET] X X
35 Exhaust gas temperature circuit X —
42 Fuel temperature sensor circuit X X
43 Throttle sensor circuit X -
45 Injector leak X -
55 No malfl_mction in the above circuit X X

X: Available —: Not available
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Mode Ill — Sel-diagnostic System (Cont’d)

RETENTION OF DIAGNOSTIC RESULTS

The diagnostic result is retained in E.C.U. memory until the
starter is operated fifty times after a diagnostic item is judged
to be malfunctioning. The diagnostic result will then be can-
celled automatically. If a diagnostic item which has been judged
to be malfunctioning and stored in memory is again judged to be
malfunctioning before the starter is operated fifty times, the
second result will replace the previous one. It will be stored in
£.C.U. memory unti) the starter is operated fifty times more.

RETENTION TERM CHART (Example)

Code STAFITER OPERATING TIMES
No. 50 100 150 200
50 times
CRANK ANGLE " ////;//1//}//’
SENSOR
___________________ r___EOth;;_F_T—_—_ T 1 - -
CYLINDER HEAD A '
TEMPERATURE | 13 / 2 2
t 50 timen
l : Retention term
If the same diagnostic item is . . R .
judged to be maifunctioning before A : Malfunction detecting point
the starter is opersted fifty times,
it will be stored in E,C.U, memory
until tha starter is operated fifty
times from this point in time.
SEF7930
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SELF-DIAGNOSIS

Mode III — Self-diagnostic System (Cont’'d)
SELF-DIAGNOSTIC PROCEDURE

c

DIAGNOSIS START

)

v

lamps.

Remove dash side finis

her 10 see inspection

v

Start engine and warm it up to normal engine
operating temperature,
{Drive vehicle for about 10 min.)

]

L4

fully clockwise.

Turn diagnostic mode selector on E.C.U.

h 4

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

¥

Mode 111

C )

SEF872D

Make sure that the inspection lamps are
displaying code No. 85,

N.G.

Write down the malfunc-
tioning code No.

0.K.

— — _Memory erasing procedure

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

!

!

After the inspection tamps have flashed 4 times, turn diagnostic mode selector
on E.C.U. fulty counterclockwise.

Turn ignition switch “OFF"",

Turn ignition switch “OFF"’,

h 4

h 4

L 2
Mode IV )

SEF872D

CAUTION:

Reinsta!l the E.C.U. in place.

See decoding chart.

v

h 4

-

DIAGNOSIS END

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

During displaying code 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”’. Otherwise self-diagnasis information stored in E.C.U. memory untit now would be lost.
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Display code

CRANK ANGLE SENSOR

Mode III — Self-diagnostic System (Cont'd}

DECODING CHART

Malfunctioning circuit or parts

Control unit shows a
malfunction signal when the

follawing conditions are
detected.

Code No. 11
GO —
Red Green

AIR FLOW METER Kok

Crank angle sensor circuit is
malfunctioning.

Crank angle sensor

=

Rotor plate

e Either 1° or 120" signal is no entered
for the first few seconds during engine
cranking.

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

SYSTEM INSPECTION
See page EF & EC-84.

Code No. 12
—
Red Green

CYLINDER HEAD
TEMPERATURE SENSOR

Air flow meter circuit is
malfunctioning.

SEF990D

® The air flow meter circuit is open or
shorted.
{An abnormally high or low voltage
is entered. )

SYSTEM INSPECTION
See page EF & EC-B6.

SEF280E

Code No. 13

Cylinder head temperature sensor
circuit.

® The cylinder head temparature sensor

circuit is open or shorted.
{An abnormally high or low output
voltage is entered,)

SYSTEM INSPECTION
See page EF & EC-88.

EF & EC-69
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SELF-DIAGNOSIS

Display code

VEHICLE SPEED SENSOR Hcueck

Code No. 14
—
Red Green

IGNITION SIGNAL

Code No, 21
—CB
Red Green

FUEL PUMP CONTROL

Code No. 22
—
Red Green

OO0

Mode IlI — Self-diagnostic System (Cont’'d)

Malfunctioning circuit or parts

Vehicle speed sensor cireuit

[Needle typel

Magnetic line-

Reed N Re.ed

switch $ 2 switch
b ommm——— Magnetic

_) : line,
Field plate Field plate
[Digital type]
Photo

diode
Shutter

L.E.D.

To speedometer cable

Ignition signal is malfunctioning.

Fuel pump cireuit is
malfunctioning.

T ®
(| <
-
S—— T

oL AT U

EF & EC-70

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

+ Signal circuit is open.

SYSTEM INSPECTION

See page EF & EC-90.

SEF361G

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

SYSTEM INSPECTION
See page EF & EC-92.

SEF993D

o idie speed control valve circuit is open
or short.
{Idle speed is higher than target idle
speed in spite of feedback control.}
® Fuel circuit is open or short.
{An extremely high or low current
is entared.)

SYSTEM INSPECTION
See page EF & EC-94,
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Display code

IDLE SWITCH Hereck

Code No. 23
(GO — Q4
Red Green

E.C.U. (E.C.C.S. CONTROL UNIT)

CHECK

Code No. 31
— O
Red Green

E.G.R. @ {California model only}

Code No. 32
GO — g
Red Green

Mode Ill — Self-diagnostic System (Cont’d)

Malfunctioning circuit or parts

Throttle valve switch circuit

Idie contact point -\( Q\

Full throttle” | D ,
contact point

E.C.U. caleulation function

selector
Inspection hole

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

¢ Signal circuit is open.

SYSTEM INSPECTION
See page EF & EC-96.

SEF942F

o Signal is beyond “normal’” range.

SYSTEM INSPECTION
See page EF & EC-98.

SEF943F

E.G.R. circuit

e E.G.R. valve does not operate.
{E.G.R. valve spring does not lift.)

SYSTEM INSPECTION
See page EF & EC-100/155.
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Mode IlIl — Self-diagnostic System (Cont'd)
Display code Malfunctioning circuit or parts Control unit shows a
malfunction signal when the
following conditions are
detected.

Exhaust gas sensor circuit
[VG30E]

- Louver
[ - Zirconia tube

e Signal circuit is open.

EXHAUST GAS SENSOR Heneck

Connector
Isolation bushing
Contact plate

Code No. 33 Holder

[VG30ET])

Louver o SYSTEM INSPECTION
. Sensor element (Titania) See page EF & EC-104

Lead terminals

Rubber
seal
SEF363G
DETONATION SENSOR [VG30ET] Detonation sensor circuit is malfunc- ® The detonation circuit
tioning. is open or shorted.
{An abnarmalty high or low
Code No. 34 voltage is entered.)
a0 — Og
Red Green
SYSTEM INSPECTION
See page EF & EC-106.
SEF191F
EXHAUST GAS TEMPERATURE
SENSOR CIRCUIT - .
(California modal onty) i’:gg‘:s:ig::i:emp"m“"’ & Signal circuit is open,
Code No. 35
O — g
Red Green
SYSTEM INSPECTION
See page EF & EC-108.
SEF239G
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Display code

FUEL TEMPERATURE SENSOR

Mode Il — Self-diagnostic System {Cont’d)

Malfunctioning circuit or parts

Code No. 42
Lo — O
Red Green

THROTTLE SENSOR
{California model only)

Fuel temperature sensor circuit is
malfunctioning.

Fuel temperature sensor

Code No. 43
O — O&
Red Green

INJECTOR LEAK Heelk
{California model only)

Throttle sensar circuit

Code No. 45

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

¢ Fuel temperature circuit is open or
short.
(An abnormally high or low voltage
has entered.)

SYSTEM INSPECTION
See page EF & EC-112,

SEFS45F

o Throttle sensor circuit is open or
short.
{Qutput voltage is too high or too
low.)

SYSTEM INSPECTION
See page EF & EC-114,

SEF980F
Fuel leak Fuel leak from injector
4_.- / To fuel tank
@L hlrﬂwzgas ] ] Q
-~ .
_ From
Lﬁ‘:__.?, ——
S _ %o fusl
B - pump SYSTEM INSPECTION
See page EF & EC-118.
SEF 384G
E.C.C.S.
normal
operation.
SEF946F

EF & EC-73



SELF-DIAGNOSIS

M

In

ode IV — Switches ON/OFF Diagnostic
System
switches ON/OFF diagnosis system, ON/OFF operation of

the following switches can be detected continuously.

(1)

(2)

Idle switch

Starter switch

Vehicle speed sensor

Idle switch & Starter switch

The switches ON/OFF status at the point when mode IV is
selected is 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.

Vehicle Speed Sensor

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"".
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)

|

SEF3320

{1

y
P

e
)

A

Accelerator

pedal SEFB16D

CAUTION:

C

Mode IV — Switches ON/OFF Diagnostic
System (Cont’d)

SELF-DIAGNOSTIC PROCEDURE

)

DIAGNOSIS START

!

Remove dash side finisher to see inspection

lamps.
'

Turn ignition switch “ON".

! /

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".

A 4

Make sure that the red inspection lamp goes

“ON" during turning ignition switch
"START".

0.K.

4

( Mode IV )
SEF8720
N.G. —
# Check starter signal circuit.
N.G.

» Check idle switch circuit.

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

O.K.

h 4

Lift up rear wheels.

'

Drive vehicle. Make sure that the green

N.G. | Check vehicle speed sensor

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

O.K.

v

Turn ignition switch “OFF",

‘

Reinstall the E.C.U. in place.

-

!

DIAGNOSIS END

e For safety, do not drive rear wheels at higher speed than required.

EF & EC-75
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SELF-DIAGNOSIS

SEF3320

CAUTION:

Mode V — Real Time Diagnostic System

In real time diagnosis, if any of the following items are judged to
be faulty, a malfunction is indicated immediately.

® Crank angle sensor {120° signal & 1° signal}

e Ignition signal

® Air flow meter output signal

e 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.

SELF-DIAGNOSTIC PROCEDURE

-

DIAGNOSIS START )

h

lamps.

Remove dash side finisher to see inspection

Start engine.

v

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

v

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

r
C Mode V )

il SEF872D
Make sure that the inspection lamps are not N-G-‘ If flashing, count no. of
flashing for 5 min. when idling or racing. "} flashes.
O.K.
v ¥
Turn ignition switch ““OFF”, Turn ignition switch “OFF".

h 4

h J

Reinstall the E.C.U. in place.

See decoding chart.

¥

¥

C

DIAGNOSIS END

Perform real time-diagnosis
system inspection.

If malfunction part is found,
repair or replace it.

in real time diagnosis, pay attention to inspection lamp flashing. E.C.U. displays the matfunction code only once, and does not

memaorize the inspection.
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DECODING CHART
Display presentation

CRANK ANGLE SENSOR

Mode V — Real Time Diagnostic System

{Cont'd)

Malfunction circuit or parts

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

(Compare with Self Diagnosis —
Mode IIL.}

RED L.E.D.

B ON __I
o OFF

SEC730A

< _~

AIR FLOW METER

Crank angle sensor circuit is
malfunctioning.

e

AN

ORI

SEF6128B

The 1° or 120° signal is momentarily
missing, or, multiple, momentary
noise signals enter.

REAL TIME DIAGNOSTIC INSPECTION
See page EF & EC-78,

GREEN
L.ED.

o OFF

SEC731A

IGNITION SIGNAL

Air flow meter circuit is
malfunctioning.

SEF397C

GREEN
L.EED.

Fo L

.

SEC732A

~ =

FUEL PUMP

ignition signal is malfunctioning.

SEFD25E

<~

RED L.E.D.

o T

SECBB7A

Fuel pump circuit is malfunctioning.

SEF289F

Abnormal, momentary increase in air
flow meter output signal.

REAL TIME DIAGNOSTIC INSPECTION
See page EF & EC-79,

Signal from the primary ignition coil
momentarily drops off.

REAL TIME DIAGNOSTIC INSPECTION
See page EF & EC-80.

Fuel pump circuit is momentarily
open or shorted.

REAL TIME DIAGNOSTIC
INSPECTION
See page EF & EC-81.
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Mode V — Real Time Diagnostic System

(Cont'd)
REAL TIME DIAGNOSTIC INSPECTION
Crank Angle Sensor |
Check parts
Check Check Crank angle E.C.U. 20 tf malfunction, perform
Check items . Sensor & T £ o
sequence conditions sensor i the following items,
harness actuator &18-pin g
connector connector
Tap and wiggle harness con-| During
1 nector or component real time O O O Go to check item 2.
during real time diagnosis. diagnosis
h h inui i
2 Check harness continuity Engine o X X Go o check item 3.
at connector. stopped
Disconnect harness con-
h Engi
3 nectar, anc.i then check ngmne QO X O Clean terminal surface,
dust adhesion to harness stopped
connector.
Endi
4 Check pin terminal bend. ngine X X C Take out bend.
stopped
Reconnect harness con-
h Engi
5 nector and thenl recheck ngine o X X Replace terminal.
harness continuity at stopped
connector,
Tap and wiggle harness con-| During I malfunction codes are
6 nector or component real time @) O O displayed during real time
during real time diagnosis, diagnosis diagnosis, replace terminal.

E.C.U. harness c‘:iru'lst':tt:ur‘3
Distributar with crank angle sensor7

Crank angle sensor harness connector SEF193F
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Mode V — Real Time Diagnostic System

{Cont’'d}
Air Flow Meter
Check parts
Check Check Air flow E 2 1f malfunction, perform
Check items o Se & .C.U. 20- on, f
sequence conditions meter nsor i the following items,
harness actuator 8 16-pin I
connector connector
Tap and wiggle harness con-| During
1 nector or component real time G O O Go to check item 2.
during real time diagnosis. diagnosis
h N .
9 Check harness continuity Engine o X X Go to check item 3.
at connector. stopped
Disconnect harness con-
3 nector, anq then check Engine O X O Clean terminal surface.
dust adhesion to harness stopped
connector.
4 Check pin terminal bend. Engine X X O Take out bend.
stopped
Reconnect harness con-
5 nector and tll'nen. recheck Engine o % X Replace terminat.
harness continuity at stopped
connector,
Tap and wiggle harness con-} During If malfunction codes are
6 nector or component real time C @) @] displayed during real time
during real time diagnosis. diagnosis diagnosis, replace terminal.

Air flow meter harnass connoctor_/

SEF194F
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Mode V — Real Time Diagnostic System

(Cont’d)
Ignition Signal
Check parts
Check Check Ignition E.C.U. 20- If malfunction, perform
sequence Check items conditions signal Sensor & | o 16-pin the following items.
harness actuator
connector connector
Tap and wiggle harness con-| During
1 nector or component real time O O O Go to check item 2.
during real time diagnosis. diagnosis
heck harness continuit Engi
2 Check harness ity ngine O X X Go to check item 3.
at connector. stopped
Disconnect harness con-
ector, and then che: Engi .
3 nector, a d then check ngine O X O Clean terminal surface.
dust adhesion to harness stopped
connector.
Enai
4 Check pin terminal bend. noine X X O Take out bend.
stopped
Reconnect harness con-
5 nector and tl"nen' recheck Engine o X X Replace terminal.
harness continuity at stopped
connector.
Tap and wiggle harness con-{ During If malfunction codes are
6 nector or component real time O O O displayed during real time
during real time diagnosis. diagnosis diagnosis, replace terminal.

Ignition coil

E.C.U. harnass connector —>

\—Pcwer transistor

Ignition coil & Powaer transistor harness connactor—/

SEF196F

EF & EC-80




SELF-DIAGNOSIS

Mode V — Real Time Diagnostic System

(Cont’'d)
Fuel pump
Check parts
Check Check E If maifunction, perform
Check items sc uel pump E.C.U. 20- . P
sequence conditions | pamess | O & | g 16-pin the following items.
actuator
connector connector
Tap and wiggle harness con-| During
1 nector or component real time @ O O Go to check item 2.
during real time diagnosis. diagnosis
heck h L ]
2 Check harness continuity Engine o X X Go to check item 3.
at connector. stopped
Disconnect harness con-
h .
3 nector, anc.! then check Engine O X @] Clean terminal surface.
dust adhesion to harness stopped
connector.
4 Check pin terminal bend. Engine X X O Take out bend.
stopped
Reconnect harness con-
5 nector and trlmen. recheck Engine o X X Replace terminal.
harness continuity at stopped
connector.
Tap and wiggle harness con-| During if malfunction codes are
6 nector or component real time o O @ displayed during real time
during real time diagnosis. diagnosis diagnosis, replace terminal.

Fuel pump harness connactor

E.C.U. harness l:f:.u'met:tcn'3

SEF196F

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 if ignition switch is turned off.
Otherwise, there may be damage to the E.C.U.

SEF327D

2. When performing E.C.U, input/cutput signal inspection,
Retainer . 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 intg E.C.U. or disconnecting
them from E.C.U., take care not to damage pin terminal of
E.C.U. (Bend or break).

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.

SEF329D

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.)

Perfarm E.C.U. in-
put/output signal
inspection before
replacement.

SEF330D N

6. After performing this “ELECTRONIC CONTROL SYSTEM
INSPECTION"”, perform E.C.C.S. self-diagnosis and driving
test.

SEF3320

EF & EC-82



ELECTRONIC CONTROL SYSTEM INSPECTION

Circuit tester _Q_

SEFE890

7. When measuring supply volitage 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

&} : Check after disconnecting the connector to be
measured.

COMMECT

e : Check after connecting the connector to bhe
measured.

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 harness

side. Before measuring, confirm symbol mark again.

ﬂ : Inspection should be done from harness side.

% : Inspection should be done from terminal side.

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

tion.

EF & EC-83



ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR (Code No. 11)

BATTERY |

=y O

E.C.C.5. CONTROL UNIT

side

Main harness

sensor side ~
~d

B

Main harness

s .
~Main harness side

C INSPECTION START )

+

CHECK POWER SOURCE.

1} Turn ignition switch “ON",

2) Check voltage between
terminat (b} and ground.
Battery voltage should exist.

N.G.

MAIN
RELAY [ [ | 7
bl W g ----- 11 L 1711 -ﬂ--
FUSIBLE ¢ =
@ LINK i 7 oo
5a) Lo
GO
G BT
£% =% 5
o e e — -
[ [
| 17
1 I reemmmpepsramrmm— 1 "
t i __L
t |
1 I
| |
! I
: I
| t
| _|
vy
gg'zﬁ:lg m
7|@—| o
Al 8
<7 I
CRANK ANGLE ENGINE
SENSOR GROUND SEF187G
\ Crank angle

0.K.

B] v

CHECK GROUND CIRCUIT.

1) Turn ignition switch "OFF",

2) Disconnect crank angle
sensor harness connector.

3} Check resistance between
terminal (@) and ground.
Resistance:

Approximately 052

v

N.G.

e

Check the following items,
1) Harness continuity between

crank angle sensor 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.)

H

EF & EC-84

Check the following items,

1) Harness continuity between
crank angle sensor and
ground

2) Ground circuit for E.C.U.
{See page EF & EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION

CRANK ANGLE SENSOR (Code No. 11)

Logic probe

e G

SEF717E

Main harness
side

120" signal

135
1§

Iy

%
aCrnk angle

sensor side

J V>

R%)

SEFT16D

! B
CHECK E.C.U. INPUT N.G. | Check harness continuity be-
SIGNALS. » tween crank angle sensor and
1) Reconnect crank angle sensor E.C.U.
harness connector. ® Stop engine.
2) Start engine, ® Disconnect crank angle sensor
3) Check that pulse signals harness connector.
exist in E.C.U, terminals (§) ® Disconnect E.C.U. 20-pin
and @ with logic probe. connector from E.C.U.
[~ - . .
Puise signals should exist, 17 signal circuit
: 1° signal Continuity between terminals
D : 120° signal © and
Y 120° signal circuit
o Continuity between terminals
@ and @@
Resistance:
Approximately 082
L
Stop engine and check interfer- [N G.
ence between crank angle sensor »| Separate them.
harness and high-tension cable.
J 0.K.
Visually check rotor plate for N'G; Clean or replace crank angle
damage or dust. "| sensor.
O.K.
v
Reinstall any part removed.
A
Etase the self-diagnosis memory.
Perform driving test and then N.G. | 1} Perform E.C.U, input/output

perform seif-diagnosis (Mode-
111} again.
L.

JVO.K.

C INSPECTION END )

EF & EC-85

signal inspection test.

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




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR FLOW METER {(Code No. 12) lew (CHECK ENGINE LIGHT ITEM)

BATTERY
E.C.C.5. CONTROL UNIT

w
MAIN E{m
RELAY CIT T T 1T T1 I];:n

I
FUSIBLE & L

LINK e

11 [ el {
1 LI 14

ﬂ_
E

& |

2

L

B —31
B —26
R—6
—12

@
2
®
~Q

g

iy S ——

zz AERE

@ ik

@ &

ENGINE

AR FLOW GROUND
METER
SEF158G
Tormingl ™ ——p
%‘,_/ f;‘r‘n'l’:l"b/;‘ C INSPECTION START j
y v
_ { 7| [cHEck POWER SOURCE. |y g, [Check the following items.
1)} Turn ignition switch "ON"". »| 1} Harness continuity between
2) Check voltage between air flow meter and battery
terminal (€) and ground, 2) Main refay (Refer to
Battery voltage should exist. EL section.)
oK. 3} “BR" fusible link
B v 4) Power source for E.C.U.
CHECK GROUND CIRCUIT, (See page EF & EC-122.)
1) Turn ignition switch "OFF",
2) Disconnect air flow meter
harness connector.
3) Check resistance between N.G. | Check engine ground and harness
terminals (€, (@ and ground. » connection between air flow
4) Shield wire. meter and ground.
Resistance:
Approximately 02
6go.lc.

EF & EC-86



ELECTRONIC CONTROL SYSTEM INSPECTION

AIR FLOW METER (Code No. 12) =% (CHECK ENGINE LIGHT ITEM)

&

Race engine
by using
accelerator
pedal.

I

HS

3

oWg)

!

SEF221F

D)
CHECK E.C.U. INPUT N.G. | Check harness continuity
SIGNAL | between E.C.U. and air flow
1) Reconnect air flow meter meter.
harness connector. ® Stop engine.
2) Start engine and warm it up ® Disconnect air flow meter
sufficiently. harness connector.
3) Make sure that voltage be- ® Disconnect E.C.U. 16-pin
tween E.C.U. terminal @D harness connector,
and ground changes under the ® Check resistance between
following conditions. terminal (8) and E.C.U.
Output voltage should change. terminal @D .
® When racing engine with ac- Resistance:
celerator pedal Approximately 02
Approximately 2 - 4V If 0.K., replace air flow
¢ |dling condition meter.
2-3v
O.K.
v
Reinstall any part removed.
3
Erase the self-diagnosis memory.
h 4
N.G.

Perform driving test and then

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

perform self-diagnosis (Mode-
11} again.

(

O.K.

b4
INSPECTION END

)

EF & EC-87

signal inspection test.

2) 1f N.G., recheck the E.C.U.
pin terminals damage or the
connection of E.C.U. harness
connector.




ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR {Code No. 13)

CYLINDER HEAD
TEMPERATURE SENSOR

E.C.C.5. CONTROL UNIT

g LY B B @
gm mh_dn
$ g /1 8
3l 1
nA ®
@ﬁﬁ
7 @@
SEF159G

(]

UL

SEF431E

EF & EC-88




ELECTRONIC CONTROL SYSTEM INSPECTION

CYLINDER HEAD TEMPERATURE SENSOR (Code No. 13)

SEF224F

C INSPECTION START j

v

CHECK INPUT SiGNAL. N'G'_ [E) 1) Check cylinder head tem-
1) Start engine. " perature sensor resistance.
2} Make sure that voltage be- ® Stop engine.
tween E.C.U. terminal @3 ® Disconnect cylinder head
and ground changes during temperature sensor harness
engine warm up, connector,
Cold —+ Hot: ® Check resistance between
Approximately 5 - OV terminals,

O.K. 20°C (68°F) |2.3-2.7kq
50°C {122°F}| 0.77 - 0.87 k2
80°C {176°F) | 0.30 - 0.33 ks2

If no continuity, replace
cylinder head temperature
sensor,
2) Check power source for
E.C.U.(See page EF & EC-122.)
3) Check harness continuity
between E.C.U. and
cylinder head temperature
sensor.
® Disconnect 16-pin con-
nector from E.C.U.

D) hd ® Disconnect cylinder head
CHECK GROUND CIRCUIT. temperature sensor con-
1) Stop engine and disconnect nector,

16-pin connector from E.C,U. Check resistance between
2) Disconnect cylinder head terminal @ and E.C.U.
temperature sensor harness terminal 3.
connector. Resistance:
3) Check resistance between Approximately 052
terminal () and E.C.U.
terminal 8. NG
Resistance: | Check harness connection be-
Approximately 052 tween cylinder head temperature
J 0.K. sensor and ground.
y

Reinstall any part removed.

v

Erase the self-diagnosis memaory.

v

Perform driving test and then

N-G; 1} Perform E.C.U. in-output

perform self-diagnosis {Mode-
I11) again.

C

O.K.

v
INSPECTION END )

EF & EC-89

signal inspection test.

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




ELECTRONIC CONTROL SYSTEM INSPECTION

VEHICLE SPEED SENSOR (Switch ON/OFF diagnosis) (Code No. 14) Hondi

{CHECK ENGINE LIGHT ITEM)

® : VG30E engine
(ETD: VG30ET engine

E.C.C.5. CONTROL UNIT

T 13
L1

LI TTTTITT
I L1 T

I 111

HH
O

]
i
L1==

PU =29
> .C/

(E.F.l. harness)

;P To combination meter {Vehicle speed sansor)

The following is necessary to perform this inspection.

1.
2,

Pull out E.C.U. from passenger’s dash side,
Jack up rear wheels.

EF & EC-90

SEF 166G




ELECTRONIC CONTROL SYSTEM INSPECTION

VEHICLE SPEED SENSOR {Switch ON/OFF diagnosis} {Code No. 14} Yol

( INSPECTION START j (CHECK ENGINE LIGHT ITEM)

A

| L Cln
23] HS.

1
A
o

\__ 3
e

Ignition switch “OFF**

DISCONNECT

€

SEFO66F

CHECK INPUT SIGNAL
1) Perform switch ON/OFF
diagnosis (in Mode IV},
2) Make sure green L.E.D,
on E.C.U. comes "ON”
when vehicle speed reaches
20 km/h (12 MPH).

1LN.G.

—0—'K—'>L INSPECTION END )

[E) CHECK CONTINUITY

N.G

BETWEEN E.C.U. AND

VEHICLE SPEED SENSOR

1) Turn ignition switch
“OFF",

2) Disconnect E.C.U. 16-pin
harness connector.

3} Check resistance between
E.C.U. terminal @3 and
ground by rotating rear
wheel by hand.

Continuity should come and go.

O K.

h 4
CHECK VEHICLE SPEED
SENSOR

See EL section.

v

Reinstall any part removed.

L2

1) Repair or replace harness.

2} Check middle harness con-
nector for proper connection.

3) Check S.M.J.

N.G.

Perform seif-diagnosis Mode IV,

O.K.

v

{ INSPECTION END }

EF & EC-91

—!

1) Perform E.C.U, input/output
signal inspection test.

2} If N.G,, recheck E.C.U. pin
terminal darmage or the
connection of E.C.U. harness
conhector,




ELECTRONIC CONTROL SYSTEM INSPECTION

IGNITION SIGNAL (Code No. 21)

E.C.C.5. CONTROL UNIT

HEH

:
6

G/W-—34

(=]

G/B—5
L—3

IGNITION

cOolL

POWER
TRANSISTOR

fl s
O
e

{E.F.1. harnass)

FUSEB

LOCK

GW

SEF160G

(' INSPECTION START )

v

CHECK POWER SOURCE.

N.G.

1) Turn ignition switch “ON"".

2) Check voltage between
terminal (1) and ground.
Battery voltage should exist.

oK.

—Power
\(transistor q

v

&b

EF & EC-92

Check the following items.

"1 1) Fuse

2) Harness connection between
battery and power transistor




ELECTRONIC CONTROL SYSTEM INSPECTION

IGNITION SIGNAL (Cods No. 21)

SEF256F

Logic probe

2 A

L’
—®
—{Q

Battery

SEFB88E

D)
CHECK INPUT SIGNAL. N.G. 1) Stop engine and check harness
1} Start engine. " continuity between power
2} Make sure that pulse signals transistor and E.C,U.
exist between terminal & {51 2} Check power transistor
and ground with logic probe. with circuit tester,
Pulse signal should exist. ® Disconnect harness on-
nector for power transistor.
O.K. @ : To ignition coil (+)
side
@ : ToE.C.U.
(®: To engine ground
TGL":.MI p.::::;:, Continuity
0 b No continuity
@ -
@ - Continuity
) + should exist.
® -
No continuity
@ —

3 ® - Continuity
CHECK INPUT SIGNAL. N.G. @ | + | should exist
1) Stop engine.

2) Turn ignition switch “ON". If NG replace power
3) Check voltage between transistor.
terminal (3 and ground. 3) Fh?‘:_k resistance of
Battery voltage should exist. ignition coil.
0.K. Terminal No. Rasistance

v O-® 10
CHECK GROUND CIRCUIT. | ®-® 10k
1) Turn ignition switch “OFF",

2) Disconnect power transistor 1T N.G., replace ignition coil.
harness connector.

3) Check resistance between

terminal (3) and ground,

Resistance:

Approximately 0§2 Check harness continuity
between E.C.U. and battery.
Q.K.
v
Reinstall any part removed. »| Check the following items.
N.G. 1) Harness connection between

¥ power transistor and ground

Erase the self-diagnosis memory. 2) Engine ground

v

Perform driving test and then N'G'L 1) Perform E.C.U. input/output
perform self-diagnosis {(Mode- signal inspection test,

IIT) again. 2} 1f N.G., recheck the E.C.U.

0.K.

v

C INSPECTION END

EF & EC-93

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




ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP (Code No. 22)

BATTERY E.C.C.5. CONTROL UNIT
W SAFETY
LAY 20
m% RE ) - F—H"H_—PH —l—H:l @
W LT T=—=—] T 1 =] =
FUSIBLE | b \ B 8
L @@ B LN é
@D T
@ I e tt C10
@ | :
|
| I
i
14l
i
El!
i1
|t
______ a1
r
W[~ ——= J
i
: ! {E.F.l. harnass}
1
1
I
© : GLand GLL models : : FUEL
i PUMP
| ] n
[HE
T Jl :
|‘[ ‘ FUEL PUMP |
! rﬁt m FUSE BLOCK RELAY E

[+:] 0
2 ? T
i « £ O
% %% @ N I (Main harness) — % ! i i
i i
= == R e e R e ]
SEF161G GROUND GROUND = 80DY GROUND =

a- ‘
. \\ /

/Ajj / Main harness——
N o side” / \

[es]ns

SEF648E

EF & EC-94




ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL PUMP (Code No. 22)

Main harness side

( INSPECTION START )

ZZ{ _ Righthand -7 T e

f Rear inner whesl house T
T SEF229¢

EF & EC-95

SCMET 5
& :
5] CHECK POWER SOURCE. N.G. | Check the following items.
la]c] 1) Disconnect fuel pump harness 1) Harness continuity between
/ [s] connector, battery and fuel pump.
o 2) Turn ignition switch “ON"". 2) Fuse
el 3) Check voltage between ter- 3) “BR" fusible link
minal @ and ground, 4) Ignition switch
”: = % Voltage: Battery voitage B 4) safety relay
10
~ O.K. 12V direct
L + current is ap- Continuity
A plied between be
CHECK GROUND CIRCUIT. tarminale o
1) Turn ignition switch “OFF". A and 12, @) and F
2) Disconnect E.C.U. 15-pin X)) 2
connector, - + Yes
3) Check resistance between + - No
E.C.U. terminals and
©.
Resistance:
N Approximately 0(2 N'G; Repair harness.
: oK.
D) by D] v
T CHECK OUTPUT SIGNAL. NG I @ 1) check fuel pump.
1) Reconnect E.C.U. 15-pin @ Disconnect fuel pump har-
connector and fuel pump ness connector,
harness connector. ® (Check resistance between
2} Turn ignition switch “ON". terminals @) and (©.
3) Check voltage between E.C.U. Continuity shouid exist.
terminal and ground, 1f N.G., replace fuel pump.
The indicator should read 2} Fuel pump relay
SEFOOBF approximately OV: fo!' 5‘ {Refer to EL section.}
seconds after turning igni-
tion switch ““ON".
0K,
h 4
Erase the self-diagnosis memory.
v
Perform driving test and then N-G-; 1) Perform E.C.U. input/foutput
perform self-diagnosis again signal inspection test.
{Mode-II1). 2} If N.G., recheck the E.C.U.
0K pin terminals damage or the
SEF286F v connection of £.C.U. harness
—
= ( INSPECTION END ) connector.
Right hand inside~ /.
upper panel /
Y AN



ELECTRONIC CONTROL SYSTEM INSPECTION

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

l E.C.C.5. CONTROL UNIT

G T @

LiG
PfL-18

IDLE SWITCH

SEF165G
The following is necessary to perform this inspection.
Pull out E.C.U. from passenger's dash side,

EF & EC-96




ELECTRONIC CONTROL SYSTEM INSPECTION

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

f s

2 Q INSPECTION START ) Check the following items.
1) Harness continuity between
b4 N.G E.C.U. and throttle valve
E‘ CHECK INPUT SIGNAL. T switch.
_J CONNECT 1) Turn ignition switch "ON". *2) lanition switch
G®@- \e 2) Check voltage between E.C.U. 3) HgBR-- fusible link
terminai 48 and ground. 4) Continuity of throttle valve
\ switch
= SEFG75E Accelerator pedal Voltage ® Disconnect throttle valve
condition switch harness connector.
Fully closed 9- 10V [E]e Make sure that continuity
o Open ov exists when fully closed.
5} E.F.I. main relay
A 0K 6) Power source for E.C.U, &
ground circuit for E.C.U.
(See page EF & EC-122.)
e v
T~  SEF676E Reinstall any patt removed.
A 4
Erase the self-diagnosis memory.
Make sure Code No, 55 is
displayed in Mode I{I.
N.G.

Perform self-diagnosis (Mode IV).

4

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

h 4
INSPECTION END

; X

EF & EC-97

)

signal inspection test.

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




ELECTRONIC CONTROL SYSTEM INSPECTION

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

( INSPECTION START )

1) Turn ignition switch “ON".
2) Erase the self-diagnosis
memaory.,

y
Perform self-diagnosis (Mode I1I)
again.

h 4

YES

Does E.C.U, display Code No.
31 again?

NO

Y
{ INSPECTION END )

EF & EC-98

¥

Replace E.C.L.




ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE

EF & EC-99



ELECTRONIC CONTROL SYSTEM INSPECTION

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

EXHAUST GAS E.G.R.

TEMPERATURE CONTROL BATTERY
SENSOR SOLENOID VALVE E.C.C.5. CONTROL UNIT

r-W ® O
MAIN RELAY [l

LR
IR e |
i

4 LI LITT Hi"!: @

©
L g /
[

@

A— &

Lw—¢9

OR —30

([0

IF ) — =
CaD c,;:%-‘ ;';

OCB

TAL

(CAD: For California

SEF519G

The following is necessary to perform this inspection.

1. Pull out E.C.U. from passanger's 2. Warm up engine sufficiently.
dash side.

EF & EC-100



ELECTRONIC CONTROL SYSTEM INSPECTION

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

' 3'3

SEF242G
| ﬁ
Vacuum hose to E.G.R,
control valve
SEF243G

Crack

Improper connection

SEFB1GF

HE

( INSPECTION START )

h 4

CHECK E.G.R. CONTROL

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.

Does not respond

L

s

ONLY

Responds

INSPECTION END

O.K.

E] CHECK VACUUM SOURCE
TO E.G.R. CONTROL
VALVE
1) Disconnect vacuum hose
connected to E.G.R. con-
trol valve.

2} Make sure vacuum exists
when racing engine.

LO.K.

P

Perform CHECK [&.

N.G.

CHECK VACUUM HOSE
Check vacuum hose for
clogging, cracks and proper
connections.

0.K.

r

If necessary, replace vacuum
hose or reconnect vacuum hose

firmly.

N.G.

[B cHECK E.C.U. QUTPUT
SIGNAL
1) Check voltage between
E.C.U. terminal & and
ground under the following

conditions:
Engine Voltage
condition
Approximately
Idle 1.0V

Racing Battery voltage

SEF384G
O.K.
lgnition switch “OQN"’

= /‘L
SEFB18F @

EF & EC-101

—

CHECK 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.

[E@ CHECK 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 05}

I1¥ N.G., repair or replace

harness.




ELECTRONIC CONTROL SYSTEM INSPECTION

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

Ts a N.G.

g fre— i CHECK E.G.R. CONTROL Replace E.G.R. control solenoid
E@ J— SOLENOQID VALVE valve.

v

. Gi} 1) Stop engine.

2) Remove E.G.R. control
’_T_\ solenoid valve from

Lo @ vehicle.

3) Check the port continuity.

Ignition switch “OFF"'

SEF386G Solenoid valve | Continuity

When current flows A—B

When current does B_¢C
not flow

0.K.
v

N.G.

i CHECK E.G.R. CONTROL Valve spring may be stuck,
} VALVE Clean if necessary,

h 4

© @

Battery 1) Remove E.G.R. control If this does not correct trouble,

valve from vehicle, replace E.G.R. control valve.

SEF762F 2} Apply vacuum to E.G.R.
vacuum port with a hand
E.G.R. vacuum pump,

control vatve E.G.R. control valve spring
should lift.

QK.
y

A

Reinstall any part removed.

v

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

SEFB20F

b 4
I Perform driving test under the
following conditions:
1) Warm up engine sufficient-
ly.
2) Use test driving modes
indicated in figure .

h 4
Comes| X
Make sure check engine light ,.Otl:;ﬁs Perform self-diagnosis and find

does not come “ON*’ during » malfunction code. According to
driving test. displayed code No., perform
electronic control system

Does not come “ON” | inspection,

A
( INSPECTION END )

EF & EC-102



ELECTRONIC CONTROL SYSTEM INSPECTION

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

Driving mode

@ : Test condition
@ : 17 seconds or more

Vehicle
driving 1

idling

Ignitior
switch;
OFF Time

Until green and red LEDs go off.

@ Start engine and warm it up sufficiently.

(@) Turn off ignition switch and keep it off until

green and red LEDs go off.

@ Start angine.

() Shift to suitable gear position and drive in
*Test condition” for at least 17 seconds.

@ Decrease engine revolution to less than 1,000
rpm.

@ Repeat steps @through@at least 4 times.

Test condition
Keep the following condition.
1) Engine ravolution:
VG30E; 2,300:+300 rpm
VG30ET; 2,200+ 200 rpm
2) Intake manifold vacuum:
VG30E; -—36.0:12.0 kPe
{—270£90 mmHg,
—10.63+3.54 inHg}
VG30ET; —13.3:13.3 kPa
{—100+100 mmHg,
—3.94:3.94 inHg)

SEF3B7G

CHECK

CHECK ENGINE LIGHT

SEF924F

EF & EC-103



ELECTRONIC CONTROL SYSTEM INSPECTION

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

f E.C.C.5. CONTROL UNIT

T R EEEHE®

N

BE

[

¥ —115
B—24

® : VG30E engine
(EYD: VG3O0ET engine

{E.F.l. harnaess)

FUSE BLOCK
)

i

et
et

L
Bl

GM_]

ng l@’ [T ] [em] ]3]
B @i i@ |

EXHAUST GAS g:gluano
SENSOR

SEF167G
The following is neccessary to perform this inspection,

1. Puil out E.C.U. from passenger’s dash side.
2.  Warm up engine sufficientiy.

EF & EC-104




ELECTRONIC CONTROL SYSTEM INSPECTION

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

-

SEF153D

[ A

24

N

@®+

SEFOI1F

SEF231F

( INSPECTION START D

h 4

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 b times or more
during 10 seconds at 2,000
rpm.

B ‘LN.G.

CHECK INPUT SIGNAL.

1) Stop engine.

2) Start engine and make sure
that engine has warmed up
sufficient|y.

If not, warm it up.

3) Check voltage between E.C.U.
terminal @ and ground.
Voltage: 0- 1.0V

‘O-_K."C

INSPECTION END )

Perform MIXTURE

RATIO FEEDBACK SYSTEM
INSPECTION,

{See page EF & EC-143))

l N.G. .
Check harness continuity be- NG. Replace exhaust gas sensor,
tween E.C.U. and ground.
& Stop engine. 3
® Disconnect exhaust gas sensor Reinstall any part removed,
harness connector, and con-
nect main harness side ter-
minal for sensor signal to .
ground with a jumper wire, Erase the self-diagnosis memory.
® Disconnect 16-pin connector Make sure Code No. 55 is dis-
from E.C.U. played in Mode III.
® Check resistance between
E.C.U. terminal @§ and
ground. .
Resistance: 1) Warm up engine sufficiently.
Approximately 02 2) ISet diagnosis mode to Mode
3) Make sure that inspection
N.G. lamp {Green) on E.C.U, goes

»

EF & EC-105

on and off periodically more
than & times during 10 seconds
at 2,000 rpm.

0K,

A

INSPECTION END

C )




ELECTRONIC CONTROL SYSTEM INSPECTION

DETONATION SENSOR (Code No. 34); VG30ET

E.C.C.5. CONTROL UNIT

CIT 131113 13
[ 1 [ TT7] 11§

21

]
i
B
|
|
W21 £

ENGINE
GROUND

ner—e

(E.F.l. harness)

i
|
I
!
I
I
|
I
I
|
I
I
I
I
I
I
1
1
|
1
E
f
I
!
|
]
I
]
!
|
I
I
I

L=

_]_l]l'l@

1
DETONATION
SENSOR

7

®

{Engine harnass)

CETD: VG30ET engine

SEF162G

EF & EC-106




ELECTRONIC CONTROL SYSTEM INSPECTION

DETONATION SENSOR (Code No. 34); VG30ET

( INSPECTION END )

EF & EC-107

/ C INSPECTION START )
Y A ()
il . h 4
1} Disconnect 16-pin connector N-G-_'_ Check the following items.
from E.C.U. 1) Insulation between ground
[} 2) Check resistance between and harness connecting E.C.U.
terminal @D and ground. with detonation sensor.
G@ 1 Continuity should not [E) 2} Detonation sensor.
exist, Continuity should not
SEF259F axist.
O.K. If N.G., replace detonation
B sensor,
Terminal 'I‘
%ﬂ/fﬂ_ = ®,] |
//-!& '_ Connect 16-pin connector o
gy E.CU
Gt | E.CU.
h 4
Erase the seif-diagnosis memory.
SEF260F v NG
Perform self-diagnosis (Mode- 5! Replace detonation sensor.
I1I) again.
oK.
h 4




ELECTRONIC CONTROL SYSTEM INSPECTION

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

E.C.C.5. CONTROL UNIT

30 | .
R B

EXHAUST GAS
TEMPERATURE
SENSOR

B

ﬁ\m

é

it

26

OR —~~30

o

CAL

: For California

SEF177G

The following is necessary to perform this inspection.

1. Pull out E.C.U. installed passenger’s 2. ® Disconnect vacuum hose con- 3. Warm up engine sufficiently,
dash side. nected to E.G.R. control valve.
® Connect a hand vacuum pump
to E.G.R. control valve,

EF & EC-108



ELECTRONIC CONTROL SYSTEM INSPECTION

EXHMAUST GAS TEMPERATURE SENSOR (Code No. 356); CALIFORNIA MODEL ONLY

T 2d £
o 1] HS. e
Yo
Engine running
SEF426G =
B &
€A
[E Exhaust gas
temperature
-0@0' $ensor
connector
1 o g e
FHERE
L] [3 15
SEF427G
Exhaust gas
temperature
sensor
connector
= SEF428G
8 \
o
'] o]
° 1}
a L]
SEF830F

C INSPECTION START )

CHECK INPUT SIGNAL

1) Start engine and warm it
up sufficiently.

2} Keep engine speed at
approximately 2,000 rpm.

3) Check volitage between
E.C.U. terminal 80 and
ground under the follow-
ing conditions:

Caondition Voltage

When vacuum is
not applied to
E.G.R. control
valve

1.0-20V

When vacuum is
applied to E,G.R.
control valve

0-10V

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

0.K.
—»L INSPECTION END )

N.G.

v

[E] CHECK HARNESS CON-
TINUITY 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 30 and

@.

N.G.

1) Check middie harness con-
nector connection.

h 4

2} If necessary, repair or replace
harness.

0.K.

L ]

CHECK GROUND CIRCUIT
Check continuity between
(&) and ground.
Resistance:
Approximately 051

N.G.

1} Check middle harness con-
nector connection.

v

2) 1f necessary, repair or replace

harness.

0K,

v
EF & EC-109




ELECTRONIC CONTROL SYSTEM INSPECTION

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

f

[B] CHECK COMPONENTS NG, Replace exhaust gas temperature
1} Remove exhaust gas tem- sensor,
perature sensor. [115-26 N-m
2) Check resistance change {1.5- 2.6 kg-m, 11 - 18 ft-ib)
and resistance value at
100°C (212°F).
® Resistance should decrease
in response to temperature
increase,
® Resistance: 100°C (212°F)
85.3+8.53 k{2
y
Reinstall any part removed.
.
Erase the self-diagnosis memory.
y
N.G.
Perform driving test, then *1 1) Perform E.C.U. pin terminal
perform self-diagnosis Mode III. checks.
2) If N.G., recheck for damaged
rO.K. E.C.U. pin terminals or the
connection of E.C.U. harness
( INSPECTION END j connector.

EF & EC-110



ELECTRONIC CONTROL SYSTEM INSPECTION

NOTE

EF & EC-111



ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL TEMPERATURE SENSOR (Code No. 42)

FUEL TEMPERATURE E.C.C.5. CONTROL UNIT
SENSOR
[ I L 11 LT TTTs] L 1T 11
L pumsm 11
-- -- L_l_]_ﬁ Lt 1 _CIE T 1711 @
‘t;j i
]
o B Y
:

SEF163G

EF & EC-112




ELECTRONIC CONTROL SYSTEM INSPECTION

FUEL TEMPERATURE SENSOR (Code No. 42)

all-—_\

SEFG73E

0(?0

SEF208E

( INSPECTION START )

Perform driving test and then

CHECK INPUT SIGNAL. N.G. [E1 1) Check fuel temperature
1) Start engine. o sensor resistance.
2) Make sure that voltage be- ® Stop engine,
tween E.C.U. terminal (09 ® Disconnect fuel tem-
and ground changes during perature sensor harness
engine warm up. connector,
Cold —+ Hot: ® (Check resistance between
Approximately 5 - OV terminal and ground,
O.K. 20°C (68°F) |2.3-2.7kQ2
BO°C (122°F}1| 0.77 - 0.87 k2
80°C{176°F}{0.30- 0.33 k2
If no continuity, replace fuel
temperature sensor.
2) Check power source for E.C.U.
& ground circuit for E.C.U.
{See page EF & EC-122.)
L
Reinstall any part removed.,
v
Erase the self-diagnosis memory.
h 4
N.G.

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

perform self-diagnosis {Mode-
I11) again.

0.X.

hd

INSPECTION END

C )

EF & EC-113

signal inspection test.

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




ELECTRONIC CONTROL SYSTEM INSPECTION

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

BATTERY

E.C.C.5. CONTROL UNIT

_L_‘uw
MAIN RELAY 11 33)

EF & EC-114

vy T C = T @
— 3 3 [T == T ] [—] =
I FUSIBLE ¢ = o = ® @ LB o °
.g] LINK R O L
@ [_'L—I{I_‘];] t / = ‘!n uls r.ul: li :ln L\ ]
.@ —_— 1 & T
of Iz £ ;o &
I_? L
g
eIl
LUK
‘ HHE
(E.F.l. harnass) I } } |
Wl
!
;-;:_-:_-_:::::::::::::::::‘_‘_1I Il
h i
i H
s il
11 il
it K
i |!
I
kb i
11
11
el
- Em
P @@
P ﬁ
E m
]
Loy
G Cmem ¢ i
THROTTLE = U======"=2% 7o lock-up control unit
SENSOR ENGINE
GROUND
SEF178G
( INSPECTION START )
/]
@9 CONNECT CHECK POWER SOURCE. N.G. | Check the foliowing items.
L\ = 1} Turn ignition switch “"ON", [E] 1) Harness continuity be-
N, 2) Check voltage between tween throttle sensor
- (alelf) terminal (d} and ground. harness connector and
V' )
HS Throttle sansor Voltage: . E'C'U.' . .
- harness connector Approximately 5.0V ® Turn ignition switch
SEF365G O.K. (_)FF :
® Disconnect throttle sensor
harness connector.
® Disconnect 16-pin con-
nector from E.C.U.
® (Check resistance between
@ and @9.
Resistance:

Approximately 002

2) Power source for E.C.U.
(Refer to page EF & EC-122.)
3} “BR" fusible link




ELECTRONIC CONTROL SYSTEM INSPECTION

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

B]
s B
C:j -.@04
26
33
mum
N
Nt @ <tlslar
SEF366G
CONNECT

w5

Accelerator

© =

V]
oW

pedal
! SEF367G
D]
‘.@.-
m DISCONNECT
4 = €
SEF368G
(1= 1] oswerr
EllhmlJlll]I%@

A€
]

Lo @ o

SEF369G

i

FOR NON-CALIFORNIA A/T MODEL

Bl (Only control for automatic transmission)
CHECK GROUND CIRCUIT. [N.G. | 1) Check harness continuity
1) Turn ignition switch “"OFF" " between throttle sensor and
and disconnect 16-pin con- ground.
nector from E.C.U. 2) E.C.U. ground circuit.
2) Disconnect throttle sensor {Refer to page EF & EC-122)
harness connector.
3} Check resistance between
terminal () and E.C.U.
terminal 28.
Resistance:
Approximately 0£2
“O.K.
CHECK INPUT SIGNAL. N.G. | 1) Disconnect throttle sensor

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

2) Turn ignition switch “ON™.

3} Make sure that voltage
between terminal and
ground changes when ac-
celerator pedal is depressed.
Voltage:

Approximately 0.4 - 4,0V
{in warming up condition)

California O.K.
model

0.K. Non-California

AT model

4

( INSPECTION END

harness connector.

[B] 2) Make sure that resistance
between (& and ()
changes when opening
throttie valve manually.
Rasistance should change.
If not, replace throttle
5ensor.

3) Check idie switch OFF = ON

speed,
Refer to “ELLECTRO INJEC-
TION UNIT INSPECTION".

B 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.

terminaldid.

Resistance:

Approximately 05}

h 4

Reinstal! any part removed.

A 4

Erase the self-diagnosis memory,

J

Perform driving test and then N.G.
perform self-diagnosis (Mode I1I)

again.

C

0K,

h 4

INSPECTION END

)

1) Perform E.C.U. input/output
signal inspection test.

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

EF & EC-115




ELECTRONIC CONTROL SYSTEM INSPECTION
INJECTOR LEAK (Code No. 45)Kgesk (CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL

Y
2 C INSPECTION START ) ONL
—
+
Start engine and warm it up
sufficiently.
Wet with fuel?
b 4
,,,,,, Make sure engine runs smoothly | Runs smoothly
at idle after warming.
SEF832F Does not run 4
smoothly Race engine two or three times
B - Y under no-load, then run engine
Engi . Set the diagnosis mode selector at idle speed
ngine racing mode of E.C.U. to Mode 1. :
(&) : 10 seconds or more ¥
- X Set diagnosis to Mode II and
! Check if the green lamp stays check that red and green L.E.D.
2,000 rpm - off during 10 seconds at idle on control unit blink almost
1 condition. simultaneously at 2,000 rpm
,d”ng{ Stays off Does not under no-load.
Ignitionl | stay off Does not blink Blinks
switch: L - . Check mixture ratio — %
OFF feedback system. (CS:ZCkald;eEiog EC-143)
(See page EF & EC-143.) pag :
(D Start engine and warm it up sufficiently. i
(@ Race engine revolution higher than 2,000 rpm C INSPECTION END )
under no-load,
(3 Keep engine at idle speed for at least 10
seconds. v
(@) Repeat steps (2) through (@) at least 10 times, Remove all spark plugs from YesA Replace the injector in which
intak manifold. Are plugs wet cylinder spark plug is wet with
with fuel? fuel.
2
SEF392G No
!: 9

Remove injector assembly.
(See page EF & EC-150.)

Keep fuel hose and all injectors
connected to injector gallery.

CHECK

h

Turn ignition switch “ON"". Drips [ Replace the injectors where fuel
Make sure fuel does not drip from| is dripping from,
CHECK ENGINE LIGHT injector.

SEF924F

Does not drip
A 4

Reinstall any part removed.

A A
Erase the self-diagnosis memory,
Make sure Code No. 55 is dis-
played in Mode III.

EF & EC-116




ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR LEAK (Code No. %)@(CHECK ENGINE LIGHT ITEM); CALIFORNIA MODEL
ONLY

[

1) Start engine and warm it up
sufficiently.

2) Disconnect exhaust gas sensor
connector for at least 30
seconds at 2,000 rpm.

B ]

Perform engine racing by the use
of indicated in figure 5] .

v

Comes

Make sure check engine light does

nONM

not come “ON’’ during engine
racing.

Does not
L come “ON"

C INSPECTION END )

EF & EC-117

> 1) Perform self-diagnosis and

find malfunction code.

2) According to displayed Code
No., perform electronic
control system inspection.

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




ELECTRONIC CONTROL SYSTEM INSPECTION

START SIGNAL {Switch ON/OFF diagnosis}

® : VG30E engins
CET) : VG30ET engine

E.C.C.8. CONTROL UNIT

®

HHHTHH @

>

I

(Main harness}

I o i o 0 xR T
S i o e o D e
&
7
>
{E.F.\. harness}
IGNITION
SWITCH
ENENERERE (SIOFEACEonET)
=N G 7y e

olo

£

Q

tsfal

@i

SEF164G

EF & EC-118




ELECTRONIC CONTROL SYSTEM INSPECTION

START SIGNAL (Switch ON/OFF diagnosis}

— ( INSPECTION START )
]
[ /] CHECK INPUT SIGNAL. N.G. | Turn ignition switch “OF F* and
® 1) Turn ignition switch to " check the following items,
=@ “START". 1) Ignition switch
2) Check voltage between 2) Harness continuity between
= terminal {§) and ground. ignition switch and E.C.U.
Battery voltage should exist,
SEFO0OF 0K

v

Reinstall any part removed.

y

Perform self-diagnosis {Mode- N'G',_ 1) Perform E.C.U. input/output
IV} again. ] signal inspection test.
O.K. 2) If N.G., recheck the E.C.U.
pin terminals damage or the
v connection of E.C.U, harness
C INSPECTION END ) connector,

EF & EC-119



ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR {Not self-diagnostic item)

BATTERY
SAFETY E.C.C.S. CONTROL UNIT
INJECTOR RELAY
ormreerie  (LHH T @
NO. 1 NO. 3 3 B [T == ] = =
& "_“! 883385
@8z TITTTT
I c255380
TG RnE
-4
®FDRgE T TN @
UJ) g <9 IIT 4
J_| ET %
@ & @
IE IE mt Eg
@ &> @b b
\ ® : VG30E engine
%% @: VG30ET engine
@ sODY
N NO.4 ® T GROUND
NO.2 INJECTOR SEF168G

SEF238F

EF & EC-120



ELECTRONIC CONTROL SYSTEM INSPECTION

INJECTOR (Not self-diagnostic item)

SEF239F

( INSPECTION START )

SEF298F

C

INSPECTION END

5

EF & EC-121

v
CHECK POWER SOURCE. N'G;_ Check the following items.
1) Disconnect 15-pin connector, 1) Harness continuity between
2) Check voltage between E.C.U. and battery
terminals Goi>, doD, AGD, ® Disconnect fusible link con-
dod, @' ' and nector,
groung, e Check resistance between
Battery voltage should exist fusible link connector and
exist. E.C.U.
0K Resistance between ter-
o minals (oD, (03, (103,
(109, Gop), and
fusible link connector
Resistance:
Approximately 1.5
Resistance between ter-
minal and fusible
link connector
Resistance:
Approximately 02
2) Harness connector for injector
3) “BR" fusible link
[8] 4) Safety relay
12V direct
current is ap- Continuity
plied between between
terminals terminals
11 and {2: T and (3}
0 ex
- + Yeas
+ — Ne
‘yN-G-
Check resistance of individual
injectors.
® Disconnect injector harness
connector.
E ! Resistance:
CHECK GROUND CIRCUIT. Approximately 1.552
1) Disconnect 15-pin connector N.G.
from E.C.U. v
2) Check resistance between Replace injector.
terminals (lo?), (G09), (12,
(13 and ground.
Resistam:e:_ N'G', Check engine ground and harness
Approximately 08 continuity between E.C.U. and
O.K. engine ground.
¥
Reinstall any part removed.




ELECTRONIC CONTROL SYSTEM INSPECTION

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

TTERY
BATTE E.C.C.5. CONTROL UNIT
MAIN
RELAY W % gEsama-jszssensRch
FUSIBLE ! o mem
LINK & 8BIRE
ma| , dzils
®l—ﬁl .qﬂ @i | @
ow €5 £ E E]
{E.F.l. harness)
FUSE BLOCK
® : VG30E engine ,
CETD : VGI0ET engine i i iii
[w
5
1 i T
% % é IARSEE
= == ‘]’ {Main harness)
ENGINE BODY
GROUND GROUND

SEF169G

EF & EC-122



ELECTRONIC CONTROL SYSTEM INSPECTION

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

| S——

-~

SEF153D

C INSPECTION START )

v

CHECK DIAGNOSTIC MODE
ON THE E.C.U.

Verify that diagnostic mode
selector on the E.C.U. is turned

“"OFF",

:

SEF168E

CHECK POWER SOURCE

FOR E.C.U,

1) Turn igniticn switch “ON".

2) Verify that red and green
inspection lamps on the
E.C.U. illuminate,

N.G.

0.X.

v

B

1) Turn ignition switch “ON"",
2) Check voltage between
terminals 27, 89, @7 and
ground.
Battery voltage should exist.

) 4

Check the following items.

1} Harness continuity between
battery and E.C.U.

2) Main relay
(Refer to EL section.)

3) “BR" fusible link

CHECK GROUND CIRCUIT,

1) Turn ignition switch “OFF"".

2} Disconnect 16-pin, 15-pin

connector from E.C.U.

3) Check resistance between
terminals (E.C.U. side)
@, &, dov, @, a1,
d12 and ground.
Resistance:

Approximately 051

N.G.

O.K.

h 4

C INSPECTION END

Reinstail any part removed.

v

EF & EC-123

)

Check harness continuity
between E.C.U. and engine
ground.




ELECTRONIC CONTROL SYSTEM INSPECTION

A.LV, CONTROL SOLENOID VALVE (Not self-diagnostic item)

A.L.V. CONTROL
BATTERY  50LENOID VALVE E.C.C.S. CONTROL UNIT

wan " @

RELAY

gﬁ’&” 7

O[] @GO @55

4
EII @

1=

BR
:]

SEF170G

EF & EC-124



ELECTRONIC CONTROL SYSTEM INSPECTION

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

L) \
Main harness
siA /

&

HS

SEF233F

hal |

SEF234F

( INSPECTION START )

v

CHECK POWER SOURCE.

N.G.

—

1} Turn ignition switch “ON",
2} Check voltage terminal (b

Check the following items.

| 1) Harness continuity between

A.LV. solenoid valve and

and ground. battery
Battery voltage should exist. 2) “BR" fusible link
0K, 3) Main relay
(Refer to EL section.)
B +
1) Start engine and warm it up N'G“ Check the following items.
sufficiently. 1} Harness continuity between

2) Check voltage between E.C.U.
terminal (4§ and ground.

Accelerator pedal

o Voltage
position
Approximatel
Released PR 0.8V Y
Depressad Battery voltage
oK.
v

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

v

Reinstall any part removed,

v
INSPECTION END

¢

EF & EC-125

A.l.V. solenoid valve and
E.C.U.
® Stop engine,
® Disconnect A.1.V. solenoid
valve harness connector.
® Disconnect 20-pin con-
nector from E.C.U.
® Check resistance between
terminal @ and E.C.U.
terminal Jd).
Resistance:
Approximately 02
2) A.LLV. solenoid valve
Check resistance:
Approximately 405}
3) Ground circuit of E.C.U.
{See page EF & EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION

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

BATTERY

E.G.R.CONTROL sy
SOLENOID VALVE  gp|ay

E.C.C.S. CONTROL UNIT
T ILTTT)
E‘ 5 W@s.m% D HHEEE®
‘zzj FuU =

%

o | INK
@ 1
gy i ©F HR
l BE

SEF1716

EF & EC-126




ELECTRONIC CONTROL SYSTEM INSPECTION

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

C INSPECTION START )

v

CHECK POWER SOURCE.

1) Turn ignition switch “ON",

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

N.G.

O.K.

B v

Check the following items.

1} Harness continuity between
E.G.R. solenoid valve and
battery

2} “BR" fusible link

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

CHECK QUTPUT SIGNAL.

1) Start engine and warm it up
sufficiently,

2} Check voltage between E.C.U.
terminal (&) and ground.

Engine condition Voltage

Approximately

SEF236F

At idle 1.0V
Around Battery volta
2,000 rpm attery voltage

N.G.

oK.

| Check the fotlowing items.

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 4081

3) Ground circuit of E.C.U.

{See page EF & EC-122.)

CHECK GROUND CIRCUIT.

1) Stop engine.

2) Disconnect 20-pin connector
from E.C.U.

3) Disconnect E.G.R. solenoid
harness connector.

4) Check resistance between
terminal (B) and E.C.U.
terminal @),

Resistance:
Approximately 082

N.G.

O.K.
) 4

Reinstall any part removed.,

4

C INSPECTION END )

EF & EC-127

- | Check E.C.U. ground circuit.

(See page EF & EC-122.)




ELECTRONIC CONTROL SYSTEM INSPECTION

IDLE-UP SOLENOID VALVE {Not self-diagnostic item)

BATTERY £.C.C.5. CONTROL UNIT
W
s == CLOOLR R @
usnaLElg;;U "
LINK @ |
@ T
@[] @E
% [« 4

L—2
n@/

il

’—————BH

® : VG30E engine
IDLE-UP SOLENOID

VALVE

SEF172G
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ELECTRONIC CONTROL SYSTEM INSPECTION
IDLE-UP SOLENOID VALVE {Not self-diagnostic item)
( INSPECTION START )

+
CHECK POWER SOURCE. N.G.| Check the following items.
1) Turn ignition switch “ON". "| 1} Harness continuity between
2) Check voltage between ter- ldle-up solencid valve and
minal (&) and ground. battery
Battery voltage should exist. 2) "BR" fusible link
oK 3) Main relay
T (Refer to EL section.)
_ E 4
CHECK QUTPUT SIGNAL. N-G_-l Check the following items.
1} Turn ignition switch “OFF", 1@ 1) Harness continuity between
2} Check valtage between Idle-up solenoid valve and
terminal (2) and ground under E.C.U.
II] the following conditions. ® Disconnect 20-pin con-
— ~9®m 3) Start engine. nector from E.C.U.
= For about 20 seconds after ® Check resistance between
engine has started. terminal (@ and E.C.U.
SEF242¢ Voltage: 0.1-0.4V terminal ().
4} Turn load switches “ON"’, Resistance:
B Lighting switch Approximately 00
2 Power steering oil pressure 2) Idle-up solenoid valve,
switch 3) Ground gircuit of E.C.U.
Rear defogger switch {See page EF & EC-122))
Heater or air conditioner
switch
Voltage:
] 0.1-0.4v
- O.K.
¥
SEF240F
Reinstall any part removed.

y
( INSPECTION END )

SEF718E
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ELECTRONIC CONTROL SYSTEM INSPECTION

A.A.C. VALVE (Not self-diagnostic item)

BATTERY E.C.C.5. CONTROL UNIT
W
MAIN m%@ - 0
HE;AY W ----- 1] _I=— 11 | IR é 11 ]@
@] FUSIBLE L ® o
LINK « | I‘:::zj
g Ty
GO ] GHm B
fr o & 3
{
Ci%
l: AR
@ G
K CETD: VG30ET enging
A.A.C. VALVE

SEF173G
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ELECTRONIC CONTROL SYSTEM INSPECTION

AA.C. VALVE (Not self-diagnostic item)
( INSPECTION START )

v
CHECK POWER SOURCE. N-G-_ Check the following items.
1) Disconnect A.A.C. valve har- 1} Harness continuity between
ness connector. battery and A.A.C. valve.
2) Turn ignition switch “ON". 2) “BR" fusible link
3) Check voltage between ter- 3) Main relay
minal @ and ground. {Refer to EL section.)
SEF204F Voltage: Battery voitage
0K,
E A.A_C. valve harness connector B Jr
o0 (e 4 ) CHECK GROUND CIRCUIT.  [N.G. I Renair harness.
Eé}] . b \ 1) Turn ignition switch “OFF"
= @ and disconnect E.C.U, 20-pin
i connector.
2} Check resistance between
Y AR [ | R - terminal (b) and E.C.U. ter-
1, HS .
2 po—— mln_al @.
E@ Resistance:
SEF114E Approximately 092
O.K.
[} - ' D|
3 CHECK INPUT SIGNAL. N.G. ! Check A.A.C. valve.
1) Reconnect E.C.U. 20-pin Check resistance of A.A.C. valve.
[Il connector and A.A.C. valve Continuity should exist.

harness connector.

2) Start engine and warm it up
sufficiently,

3) Check voitage between E.C.U.
terminal @ and ground.
Voltage:

[-@@@

SEF240F

Approximately 6 - 8V

(at idie)

O.K.
v

C INSPECTION END )

D)

SEF242F
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ELECTRONIC CONTROL SYSTEM INSPECTION

NEUTRAL/INHIBITOR SWITCH (Not seif-diagnostic item)

E.C.C.5. CONTROL UNIT

ER B @
L] fe—=—} || é =1

INHIBITOR
SWITCH
NEUTRAL | _I_
SWITCH I] I]
Q Q
— I—"-_B
g ? @,
; P 7] @
-]
- @e o =
WL -]
w
f:
8o || on
o = =
Y m—gu r@ Za0 a@ BODY GROUND
® : VG3UE engine
CETD: VG30ET engine
@® : AT model
® : M/T model

SEF174G
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ELECTRONIC CONTROL SYSTEM INSPECTION

NEUTRAL/INHIBITOR SWITCH {Not self-diagnostic item)

=)

(=]

oVe

SEF700E

B |77y
v

@)
|
I Sse”

o

N
\/\L\G

Neutral switch

L

SEF287F

( INSPECTION START )

v

CHECK INPUT SIGNAL.

N.G.

1) Turn ignition switch “ON".
2) Check voltage between E.C.U.
terminal (@ and ground.

Gear position Voltage
ov

Battery voltage

Neutrai/Park
Others

0.K,

r
INSPECTION END )

C

EF & EC-133

v

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.
E B) Check resistance Neutral/
Inhibitar switch and
ground,
Resistance:
Approximately 082




ELECTRONIC CONTROL SYSTEM INSPECTION

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

CONTROL SOLENOID
BATTERY  VALVE E.C.C.S. CONTROL UNIT

08 @}@ T SR ®
@
i

2] et =
s GO W «
®lwl @ \E]

EF & EC-134



ELECTRONIC CONTROL SYSTEM INSPECTION

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

SEF288F

( INSPECTION START )

v

CHECK POWER SOURCE.

N.G. | check the following items.

1) Disconnect pressure regulator
control solenoid connector.

2) Turn ignition switch “ON".

3) Check voltage between ter-
minal @ and ground.
Battery voltage should exist.

| 1) Harness continuity between

battery and pressure regulator
control solenoid

2) Main relay
{Refer to EL section.)

3) Fusible link “BR"

0.K.

E v

CHECK OUTPUT SIGNAL.

N.G.

1) Turn ignition switch *“OFF",

2} Connect pressure regulator
control solenoid.

3) Turn ignition switch to
“START".

4} Check voltage between E,.C.U.
terminal and ground.
Voltage:

Approximately 0.9V

O.K.

v

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

L 4

Reinstall any part removed.

h

C INSPECTION END j

EF & EC-135

Check the following items.

1) Harness continuity between

pressure regulator control
solenoid valve and E.C.U.
® Stop engine.
® Disconnect pressure regu-
lator control solenoid valve
harness connector.
® Disconnect 20-pin con-
nector from E.C.U.
® Check resistance between
terminal (&) and E.C.U.
terminal (9,
Resistance:
Approximately 052
2) Pressure regulator control
solenoid valve
Check resistance:
Approximately 402
3) Ground circuit for E.C.U.
{See page EF & EC-122))




ELECTRONIC CONTROL SYSTEM INSPECTION

AIR REGULATOR (Not self-diagnostic item)

! E.C.C.S. CONTROL UNIT
AIR REGULATOR
[T T T 11 rrH } 1 -H*!—H—]m C)
T T ] (=] (=l
4 :
1
o

(0D <t

>
3
-1

&

s
s’

(E.F.}. harness)

Ei FUSE BLOCK

i

il

[

GIW—'—]

]

3
|
£
3
L

® : VG3OE engine
CETY: VG30ET engine

{Main harness)

SEF176G
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ELECTRONIC CONTROL SYSTEM INSPECTION

AJR REGULATOR (Not self-diagnostic item)

oWal

SEFO013F

SEF299F

C INSPECTION START )

v

CHECK PCWER SOURCE.

1} Disconnect air regulator har-
ness connector,

2} Turn ignition switch "ON",

3} Check voltage between ter-
minal (& and ground.
Battery voltage should exist.

N.G.

0.K.
E] v

Check the following items.

1) Harness continuity between
battery and air regulator.

2) Fuse

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.LJ.
terminal {9 and ground.
0.6 to 0.9V should appear for
5 seconds after turning igni-
tion switch “START"".

N.G.

Q.K.

¥

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

I

Reinstall any part removed.

3
C INSPECTION END )

EF & EC-137

1) Check harness continuity
between E.C.U. and air regu-
lator.

[82) Check air regulator.
® Disconnect air regulator
harness connector,
® Check resistance between
terminals @ and (B).
Resistance:
Approximately 7052

3) Check power source for

E.C.U.




E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

SEF371D

SEF328D s
\
® °J/
/
A
L/]
Battery - SEF370D

U sy

SEF374D

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

3. Remove pin terminal retainer from 20- and 16-pin connectors
to make it easier to insert tester probes.

4, Connect 20- and 16-pin connectors to E.C.U. carefully.

5. Connect battery ground cable.

6. Measure the voltage at 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 dis-

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 9.

EF & EC-138



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

E.C.U. inspection table

*Data are reference values,

TERMI-
NAL ITEM
NO.

CONDITION

*DATA

Idle-up solenoid valve
(VG30E)

Engine is running and gear position
isinPor N (A/T).

For about 20 seconds after
starting engine

Steering wheel is turned.
Blower and air conditioner
switches are “ON"'.
Lighting switch is “ON’".

0.1-04V

Engine is running.—l

L Except the conditions shown
above

BATTERY VOLTAGE (11 - 14V)

A.A.C. valve (VG30ET)

[Engine is running. ]

L—1dle speed {after warm-up)

6.0 -8.0V

3 Ignition check

| Engine is running. J
L—1dle speed

9-12v
{Decreases as engine is revved up.)

E.G.R. control solenoid
valve

Engitie is running after being
warmed up.

High engine revolution
Idle speed {Throttle valve
switch “ON".)

Approximately 1.0V

I Engine is running.—l
Low engine revolution

BATTERY VOLTAGE (11 - 14V)

b Ignition signal

l Engine is running. |
L_1die speed

04-06V

Engine is running.
L —Engine speed is 2,000 rpm,

1.2-15V

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

rEngine is running. |

[lgnition switch "QOFF" ]

For approximately B seconds
after turning ignition switch
IIOF Fl‘l

0.7-08v

| Ignition switch “OF F”

I—Within approximately 8
seconds after turning ignition
switch “OFF"

BATTERY VOLTAGE (11 - 14V)

EF & EC-139



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Engine is runnir&l
8 Crank angle sensor 5 e at high g 25-27V
(Position signal) odnot ru;‘:,::gme at high spee .
under no- .
9 Start signal Cranking 8-12vV
| Ignition switch “ON" ]
Gear position is in Neutral or ov
Neutral switch (M/T) Parking.
10 Inhibitor switch (A/T)
lgniti itch “ON""
Llanition switc | BATTERY VOLTAGE
l—-Any gear position except (11 - 14V)
Neutral or Parking
Engine revolution is above 1,500
rpm and vehicle speed is more than
20 km/h {12MPH]}.
¥ ov
Ignition switch “"GFF"”
L For 6 seconds after turning
- .t- ot h 7] FFII
12 Air flow meter ignition switch “0
. ignal
burn-off signa Engine revolution is above 1,500
rpm and vehicle speed is more than
20 km/h (12 MPH).
9.0 - 10.0Vv
Iignition switch “OFF* |
L For 1 second after the above
6 seconds have passed.
Pgnition switch “ON" I
Release accelerator pedal. 0.7-09V
» ALV control solenoid (Throttle valve switch “ON"")
valve |Enition switch "ON* I
Depress accelerator pedal. BATTERY VOLTAGE (11 - 14V)
{Throttle valve switch “OFF"’)
I Engine is running.J 0.5V . . .
15 Fuel temperature sensor T Output voltage varies with engine
Idte speed temperature.
16 Air regulator l Engine is running. | 0.6 -09V
Engine is running.
17 Crank angle sensor ] | 0.2 - 0.4V

{Reference signal)

Do not run engine at high speed
under no-foad,

EF & EC-140



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NQ.
I lgnition switch “ON"
L__Release accel erator pedal. 9.0 -10.0V
Throttle valve switch (Throttle valve switch “OFF"")
18 (© side)
| Ignition switch “ON"
L Depress acceterator pedal. ov
(Throttle valve switch “ON")
Stop and restart engine after
warming it up. g8-1.0v
L For 30 seconds
19 Pressure regulator
control solenoid valve Stop and restart engine after
warming it up. BATTERY VOLTAGE (11 - 14V)
After 3 minutes
20 Fuel pump relay | Engine is running. | BATTERY VOLTAGE (11 - 14V)
Engine is running and gear position
isin P or N (A/T).
Steering wheel is turned. BATTERY VOLTAGE {11- 14v)
Blower and air conditioner
. switchs are “ON".
z Load signal Lighting switch is “ON".
rEngine is running.—l
L Except conditions shown ov
above
. 0-5.0V
23 SCe\::;z:ler head temperature Engine is running.W Output voltage varies with engine
temperature.
l Engine is running.—l .
24 Exhaust gas sensor . 0 - Approximately 1.0V
After warming up sufficiently
25 fdle switch (Pside) { tgnition switch “ON" | 9.0-10.0V
g; Power source for E.C.U. I Ignition switch “ON" BATTERY VOLTAGE (11 - 14V}
| Ignition switch “ON"
29 Vehicle speed sensor L— While rotating rear wheel Oor 7.4V

slowly

EF & EC-141



E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

*Data are reference values.

TERMI-
NAL ITEM CONDITION *DATA
NO.
Engine is running.
w 1.0-2.0v
Exhaust gas temperature Idte speed
30 sensor (Only for
California model) 0- 1.0V
E.G.R. system is operating.
Engine is running. I 20-4.0V
31 Air flow meter Do not run engine at high speed Output voltage varies with engine re-
under no-load. volution and throttle valve movement.
34 Ignition switch signal llhgnition switch “ON" | BATTERY VOLTAGE (11 - 14V)
101
102
103
104 Injector Engine is running. BATTERY VOLTAGE {11 - 14V)
106
106
114
| Ignition switch “ON" I
For 5 seconds after turning 0.1-0.3v
ignition switch “ON"
108 Fuel pump
II__qnition switch “ON" I
~ L— After 5 seconds have passed 9-14v
Throttle sensor {Only | . e e )
110 for California model) ‘ Ignition switch “ON 04-40V
115 Exhaust gas sensor heater | Ignition switch “ON"" I BATTERY VOLTAGE (11 - 14V}

[ vG30 PIN CONNECTOR TERMINAL LAYOUT |

15-pin connector

(2] n3][ c——]na]ns]

[ 1071081091101 11|

{101]102]103] 104105 [108 ]

rﬁﬁ'

20-pin connector

10

20

EF & EC-142

16-pin connector
—_
21722|23124]25[26]27(28
29(30131]|32]33(34{35|36

SEF262F



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

PREPARATION

1.

Make sure that the following parts are in good
order.

Battery

Ignition system

Engine oil and coolant levels
Fuses

E.C.U. harness connectors
Vacuum hoses

Air intake system

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

A.1L.V. hose

Engine compression

E.G.R. valve operation

Throttle valve

Overall inspection sequence

C INSPECTION START )

2. On air conditioner equipped models, checks

should be carried out while the air conditioner
is “OFF".

On automatic transmission equipped models,
when checking idle rpm, ignition timing and
mixtura ratio, checks should be carried out
while shift lever is in “D’* position,

When measuring “CQO’" percentage, insert probe
more than 40 ¢cm {15.7 in) into tail pipe.

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

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

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

After the adjustment has been made, shift the
lever to the N’ or “P” position and remove
wheel chocks.

A 4
N.G.
Perform self-diagnosis. » Repair or replace.
0K,
¥
Check & adjust ignition timing. |+ 3
F 3
v
Check & adjust idle speed.
v
Check exhaust gas sensor N.G.| Check exhaust gas sensor
function, | harness.
O.K. 0.K. N.G.
—»| Repair or replace harness. —»e
k
Check CO%.
+ N.G. O.K.
Check idle mixture ratio. * Replace exhaust gas sensor,
0.K. N.G. !
Check emission control parts N.G.[ Check exhaust T sensor
and repair or replace if < - function gas senso
necessary. .
0.X.
4l
Ve
\ INSPECTION END )

EF & EC-143



MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

TEMP :E
k‘_),

120 270

SEF246F

\\\\\\\\m qm:/,,,

Vit
- ?‘ M,

Z )
%0 oot Perform E.C.C.S. self-diagnosis.
SEF247F 0K N.G.
h
Repair or replace components as necessary
A 4
Does engine run smoothly? <
Yes No
Y
Clean injectors,
o

SEF6448

Wity
U 2
N5,

g

X
-.—-\

\

Idie Check and Set Procedure

( INSPECTION START )

r

k Start engine and warm up until water temperature

3 47 minutes under no-load.

Visuzlly check the following:
¢ Air cleaner clogging

® Hoses and ducts for leaks
& E.G.R. valve operation

@ Electrical connectors

® Gaskets
& |dle switch operation

® A V. hase

r

indicator points to the middle of gauge

h J

Run engine at about 2,000 rpm for about 2

h 4

1000 rJmin
SEF248F

T VG30E only

Stop engine and disconnect idle-up solenoid
valve harness connector, Start engine,

¥

SEF3320

Race engine two or three times under no-load and
run engine for about one minute at idle speed.

Check ignition timing.

VG30E: 20°+2° B.T.D.C.
VG30ET: 15°+2° B.T.D.C.

N.G.

0O.K.

r

Adjust ignition timing by turning distributor
after loosening bolt which secures distributor,

EF & EC-144




MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

{

Check idle speed (A/T: in D" position}.

VG30E: M/T & A/T
70050 rpm at sea level
650150 rpm at high aititudes
VG30ET:
M/T: 70050 rpm
A/T: 65050 rpm

SEFG646B

N.G.

o.K.

VG30ET only
Stop engine and disconnect A.A.C. valve harness

connector, Start engine.

h 4

Adjust engine speed by turning idle speed
adjusting screw. {A/T:in D" position)

VG30E: M/T& A/T
700150 rpm at sea level
650150 rpm at high altitudes

VG30ET:
M/T: 650 rpm
A/T: 600 rpm

SEF261F

h 4
Stop engine and securely connect idle-up solenoid
or A A.C. valve harness connector.

VG30ET only
Make sure that idle speed is in the specified range.

iy,
R b L7
&\\ 4 gl?%b

6

b

Run engine at about 2,000 rpm for about 2 $

7

Wiy,
(A

7

minutes under no-load.
O.K.
* 5’4 [s] 8
. Z-
Keep engine speed at 2,000 rpm and make sure N.G %1000 rimin
that green inspection lamp on E.C.U. goes ON and —— SEF247F
OFF more than 5 times during 10 seconds.
h 4
Disconnect idie switch harness connector.
\“\\\l\—\ Wiy, ",
NS
6

h 4
Race engine two or three times under no-load,

Q\\\\\\nu’m,/,,
[} :_{

then run engine at idle speed.
v x 1000 ¢/min
Set the diagnosis mode selector of E.C.U. to SEF248F
Mode-I1.
: &
© D 8

SEF957D

EF & EC-145



MIXTURE

RATIO FEEDBACK SYSTEM INSPECTION

] K}/(\H E.C.U. flash simuitaneously.
N.G.

¢ ?

Check whether green and red inspection tamps on

0.K.

: '

Connect idle switch harness connector.

Main harness VG30E

oA e kg ”

'\ o ,‘VGBOET
N

.8

connector

N

%

7,

-

\\\\\\ll W p,r,r,/ 1,

X

21000 r/min

SEF959D

Resistor (2.5 k)2, connectar.
SEF711B
reve <k i
k'k_—)j Connect battery ground cable, start engine and
120 270 <>- warm it up until water temperature indicator
points to middle of gauge.
h 4
SEF246F Race engine two or three times under no-load,
47 then run engine at idle,

w77,
\\\\;_\ ! 5/ Y,

6

|
y
( INSPECTION END )

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

cable.

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.
irrresrrmsensiesranas . 0.,

Continuity exists .........
Continuity does not exist ........... e NG

O.K. N.G.

v

Repair or replace harness.

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

v
® Disconnect cylinder head temperature sensor

harness connector.
® Connect a resistor (2.5 k§1) between terminals

of eylinder head temperature sensor harness

N

L

o

8
SEF248F

v

®
EF & EC-146




MIXTURE RATIO FEEDBACK SYSTEM INSPECTION

i

Idle CO: 0.2-8.0%

Check CO%.

After checking CO%,

1) Disconnect the resistor from terminals of
cylinder head temperature sensor harness con-
nector.

2} Connect cylinder head temperature sensor
harness connector to cylinder head temperature
sensor,

O.K. N.G.
v

Replace exhaust gas sensor.

. A @\__ <l\\ Run engine at 2,000 rpfﬁ and make sure that green 0.K
L\{,( inspection lamp on E.C.U. goes ON and OFF more —

than & times during 10 seconds.

SEF332D

N.G.

+

Connect exhaust gas sensor harness connector to
exhaust gas sensor.

\ 4
Check fuel pressure regulator.

F 3

"| {See pages EF & EC-134, 148))

Check air flow meter.
{See page EF & EC-86.)

A 4

Check injector
{See pages EF & EC-116, 120.)
Clean or replace if necessary.

h 4
Check cylinder head temperature sensor.
{See page EF & EC-88.)

EF & EC-147



FUEL SYSTEM INSPECTION

— , Releasing Fuel Pressure
Y = WARNING:
E‘j ] Before disconnecting fuel line, release fuel pressure from fuel line

7}

to eliminate danger.
1. Remove fuse for fuel pump.

ik

I

I

7
R

7

]

N

SEF710G

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

—of - 3mm {0.12 in}

a. Tighten the clamp so its end is 3 mm (0.12 in) from the hoss
end.
b. Make sure that the screw of the clamp does not contact with
any adjacent parts.
[0 : Fuel hose clamps
1.0-15Nm

{(0.10 - 0.15 kg-m, 0.7 - 1.1 ftdb)
¢. Disconnect pressure regulator control solenoid valve harness
connector.
d. Use Pressure Gauge to check fuel pressure.

1. Release fuel pressure 1o zero,

2. Disconnect fuel hose between fuel filter and fuel tube (engine
side).

3. Install pressure gauge between fuel filter and fuel tube.

SEF709E
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FUEL SYSTEM INSPECTION

SEFT10E

Vacuum Fuel pressure

SEF7188

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/em?, 30 psi}
The moment accelerator pedal is fully
depressed:
[VG30E]
Approximately 255 kPa
(2.6 kg/cm?, 37 psi)
{VG30ET]
Approximately 304 kPa
(3.1 kg/em?, 44 psi}
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake collector,
Plug intake collector with a rubber cap.
8. Connect a handy vacuum pump to fuel pressure regulator,

N

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 {mmHg, inHg) kPa {kg/cm?, psi)
248.1 - 255.0
0{0, 0)

(2.53- 2.60, 36.G- 37.0)

227.5-241.3

16.9 (127, 5.00) (2.32 - 2.46, 33.0 - 36.0)

213.8- 220.7

33.9 (254, 10.00) (2.18 - 2.25. 31.0 - 32.0)

200.1 - 206.9

50.8 {381, 15.00) (2.04 - 2.11, 29,0 - 30.0)

179.5-193.2

67.7 (508, 20-00, (1.83 _ 1.97' 26-0 . 28.0)

e Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.
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FUEL SYSTEM INSPECTION

O ~< / Injector Removal and Installation
K L L@ 1. Release fuel pressure to zero.
N

: Fuel infet 2. Disconnect the following from intake collector.
4 ® Airduct ® Harness clamps
Fuel return~gr/foN - [ ® Accelerator wire ® Harness connectors
P e Blow-by hoses ® |ntake collector cover
— e Air regulator hose ® Water hoses
e E.G.R.tube
/Z 3. Disconnect fuel hoses.
ST sEFa52F

4, Remove intake collector.

o

Remave bolts securing fuel tube,
6. Remove bolts securing injectors and remove injectors, fuel
tubes and pressure regulator as an assembly.

SEM434B
Fuel tube . Remove fuel hose.
Injector hose 1) Heat sharp knife for 15 minutes. Cut into hose braided rein-
o o Socket forcement from mark to socket end and fuel tube end.

Soldering iron . Do not allow sharp knife to cut all the way through the hose and
niestor touch injector tail piece.
Injector 2} Then pull rubber hose out with hand.

Socket rubber Never place injector in a vise when disconnecting rubber hose,
Snap ring
C-ring

SEF159E

8. Install fuel hose as follows:

1} Clean exterior of injector tail 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 tail
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 to injector and fuel tube,

check connection for fuel leakage.,
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TURBOCHARGER INSPECTION

Disassembly and Assembly

® Turbocharger should not be disassambled.

R . To throttle
® Turbocharger should be removed after engine remaoval. chamber
@ Always replace turbocharger as an assembly if damaged. ’0
Exhaust manifold From
air regulator
Clamp a

‘rjf_
Cootant delivery tube R~
{Qutlet})

M 10-22{10-22,7-186} Coolant delivery tube

{Inlet)
Qil delivery tube

Washer Q

[(] 44 .54 (4.5-5.5,33 - 40)

9 " AN
- g
Qil drain pipe b
s [C] 31-21(32-42,23.30)
Clamp Q e Turbocharger assembly
@ @ > Gasket €9

To oil pan
&3 10-12(10-12,7-9)

M : N-m {kg-m, ft-ib}

SEF253F

Inspection

Condition 1: Low engine power

Probable cause Corrective action

Air leak at the connection of compressor housing and
suction hose/inlet tube, or inlet tube and intake manifold.

v

Correct the connection.

Exhaust gas leak at the connection of turbine housing
and exhaust manifold, connecting tube or exhaust outlet

4

Correct the connection or replace gasket.

h 4

By-pass valve is stuck open.

A 4

Stuck or warn journal or bearing

h 4

Broken shaft Replace turbocharger assembly.

h 4

Sludge on back of tubine wheel

b4

Broken turbine wheel
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TURBOCHARGER INSPECTION
Inspection {Cont'd}

Condition 2: Excessively high engine power

Probable cause Corrective action
Disconnected or cracked rubber hose on by-pass vaive. —P Correct or replace rubber hose,
By-pass valve is stuck closed, —

Replace turbocharger assembty.

v

Controller diaphragm is broken.

Condition 3: Excessively high oil consumption or exhaust shows pale blue smoke

Probable cause Corrective action
Qil leak at the connection of lubricating oil passage — Correct the connection.
Oif leak at ail seal of turbine —
Qil leak at oil seal of compressor —P Replace turbocharger assembly.
Worn journal or bearing >

1. Inspect turbine and compressor wheel as follows:
® Visually check for cracks, clogging, deformity or other dam-
age,
o Revolve wheels to make sure that they turn freely without
any abnormal noise or friction.
o Measure play in axial direction,
Play {axial direction):
0.013 - 0.091 mm {0.0005 - 0.0036 in)

SEF7288

Mercury manometer 2. Check operation of by-pass valve cantroller,
e Move by-pass valve to make sure that it is not sticking or
scratched.
e Measure rod end play of the by-pass valve controller.
Do not apply more than 66.7 kPa (500 mmHg, 19.69 inHg)
pressure to controller diaphragm.
By-pass vaive controller stroke/pressure:
0.38 mm (0.0150 in}/35.2 - 40.5 kPa
(264 - 304 mmHg, 10.39 - 11.97 inHg)

By-pess valve controller

Compressed
air

SEF7278
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EVAPORATIVE EMISSION CONTROL SYSTEM

Description

Fuel check valve

Throttle chamber

Intake manifold 7

/— Suction hose

Purge line\

Vacuum
signal line

A i

Vapor vent line

-

Purge orifice—\\
Relief of
‘p vacuum

=
'--—]

[VG30ET only]

Constant purge
orifice

Filler cap

Carbon canister

@:Air

. : Fuel vapor

AL

Canister

SEF370G

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 smali 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.
pE— Inspection
@D Q@ CARBON CANISTER
[VG30ET Check carbon canister as follows.
@ only] @ : Blow air and ensure that there is no leakage.
: Blow air and ensure that there is leakage.
8 + Blow air and ensure that there 15 00 leskege.
: Biow sir and ensure that there is leakage. SEF371G
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EVAPORATIVE EMISSION CONTROL SYSTEM

SEC308BA

C:] Air

. Fuel vapor

Carbon canister side

SEC309A

Air

n 3.923 kPa

2, {400 mmH, O,
15.75 inH, O}

niTd

e o] To air
duct

Cock

Fuel check vaive

To intake
manifold
Canister

Fuel tank

SECE99A

Inspection (Cont’d)
FUEL TANK VACUUM RELIEF VALVE

1.
2.

Wipe clean valve housing.

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.

if 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.

Blow air through connector on the canister side.

Air flow should be smoothly directed toward fuel tank.

If fuel check valve is suspected of not being properly func-
tioning in steps 1 and 2 above, replace it.

VAPOR VENT LINE

1.
2.

o,

Check hoses and fuel tank filler cap.
Disconnect the vapor vent line connecting carbon canister to
fuel tank.

Connect a 3-way connector, a manometer and a cock (or an
equivalent 3-way charge cock] to the end of the vent line.
Supply fresh air into the vapor vent line through the cock
little by little until pressure becomes 3.923 kPa (400
mmH,; 0, 15.75 inH, O}.

Shut the cock completely and leave it unattended.

After 2.5 minutes, measure the height of the liquid in the
manometer,

Variation in height should remain at 0.245 kPa {256 mmH, O,
0.98 inH, Q).

When filler cap does not close completely, the height should
drop to zero in a short time.

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

SEC711

SEFB98E

To E.G.R.
control valve

Atmosphere

{ ToE.GR.
control valve

>

I

¢

From intake
manifold

|

When applying
12 volts
SEF7928

SEC327

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.

.. E.G.R.
Conditions . E.G.R. system
control solenoid

(D Engine starting
@ Throttle valve switch “ON”

L ine tem ture
@ ?w eng|' emperatur ON Does not operate
(® High engine temperature
(8) High engine speed
(8) With heavy load
Except above QOFF Operates

E.G.R. CONTROL SOLENOQID VALVE
1. Check the solenoid valve for electric continuity, after dis-
connecting the harness connector.
Resistance: 30 - 400

2. Check the solenoid valve for normal operation as shown.

CAUTION:

e Be sure to connect & terminal of battery with white harness
of solenoid valve,

& Perform E.G.R. circuit test. (See pages EF & EC-100, 126.}

e Perform E.C.U. input/output test. {(See page EF & EC-138.)

E.G.R. CONTROL VALVE

1. Supply the E.G.R. control vaive with vacuum using a handy
vacuum pumgp.

2. Place a finger on the diaphragm of the valve, and make sure
that the diaphragm lifts up and down in response. to the
vacuum leading to the valve.

Full open of E.G.R. valve:
Over —16.0 kPa
{—120 mmHg, —4.72 inHg)
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CRANKCASE EMISSION CONTROL SYSTEM

: Fresh air
4 : Blow-by gas
SEC631A.

Engine not running l
or backfiring

s - [

Cruising

Idling or ' Acceleration
decelerating t or high lcad
— U ‘
—_— »
_\F_\_]
SECBE59A

SEC137A

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 at idle, the purge con-
trol valve is closed.

Only a small amount of purged air flows into the intake manifoid
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 at 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 |eaks.

2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.
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A.l.V. SYSTEM INSPECTION

SECB93A

fn\a

& o

Battery

SECB49A

VISUAL CHECK

Check the hoses and tubes for loosening, flatting damage or
faulty connections, and each part for proper installation.

e Replace, if necessary.

A.LV. 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 400

2) Check the solencid valve for normal operation. Supply it
with battery voltage, and check whether there is continuity
between ports A, B and C.

Solenoid valve
OFF ON

Item

Continuity B-C A-B

CAUTION:
e Be sure to connect (P terminal of battery with white harness

of solenoid valve,
® Perform A.LV. circuit test. (See page EF & EC-124.)
® Perform E.C.U. input/output test. (See page EF & EC-138.)
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A.LLV. SYSTEM INSPECTION

A.LV. UNIT

1. Disconnect vacuum hose leading to vacuum motor and set

a handy vacuum pump there.

Disconnect hose between A.l.V. unit and air cleaner,

3. Subject A.LV. unit to inspection in the following way.
Connect suitable hose to A.L.V. unit and try to blow A.L.V.
unit through the hose, when vacuum is lead to vacuum motor
and when no vacuum exists.

N

Vacuum No vacuum Parts condition
Yes No 0O.K.
Can you blow?
No Yes N.G.

4. If the inspection shows N.G., disassemble the A.l.V. case and
check such parts as the reed valve, the vacuum motor, and

the connecting hoses.

assembly

)
@W ﬂ' —Cover
o y
- —Reed valve

SEF4850
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Fuel pump
Cut-off discharge pressure
kPa (kgfem?, psi)

422-4901{4.3-5.0, 61 -71)

Pressure regulator

Reguiated pressure 250 (2.55, 36.3)
kPa {kg/em?, psi)
Air regulator
Air flow amount
14.5 {5612
[at 20°C {68°F}] 12
m? (cu ft)fhr
Inspection and Adjustment
Item Item
Fuel pressure Cylinder head temperature sensor and
. 2 . Approximately fuel temperature sensor
At idle kPa (kg/em?, psi) 206 (2.1, 30) Thermistor resistance
at 20°C (68°F) 2.3-27k0
The moment accelerator padal is
fully depressed  kPa {kg/em?, psi) at 50°C {122°F) 0.77-087q
Approximately
VG30E 256 (2.6, 37) at80°C {176°F) 0.30-0.330
G Approximately Idle switch
VG30ET 304 (3.1, 44) Engine speed when idle switch is Idle speed + 250 rpm
turned from “OFF" 10 “ON"’ allowance: £150 rpm
Air flow meter
Voitage between terminals B and D 2.4V Dash pot rpm
VG30E: 2,200 - 2,800

Touch speed

VG30ET (M/T model
only): 2,200 - 2,800

Tightening Torque

Unit N-m kg-m ft-lb
Throttle chamber 18-22 18-22 13. 1B
securing bolt
Intake coliector cover bolt 6-8 06-08 43-58
Intake collector bolt 18-22 18-22 13- 16
Cylinder head temperature 12- 16 1.2-186 9-12
sENsor
Exhaust gas sensor
{VG30E} 40 -50 41-5.1 30-37
(VG30ET) 18-24 18-2.4 13-17
E.G.R. control valve 18-23 18-23 1317
E.G.R. tube 34-44 35-45 25-33
Fuel hose clamp 1.0-15 0.10-0.15 0.7-1.1
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