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When you read wiring diagrams:
« Read Gl section, “HOW TO READ WIRING DIAGRAMS".

IN TROUBLE DIAGNOSES".

« See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.
When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW CHART
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PRECAUTIONS

EC.L.

® Do not disassemble E.C.C.5. contral
unit (E.C.U.)

® Do not tum diagnosis moda salecior
forcibly.

@ |f a battery terminal is disconnected,
the memory will retum to the ROM
valua, The E.C.C.5. will now start to
salf-control at its initial value. Engine
operation can vary slightly when the
terminal is disconnected. However,

this is not an indication of a prablem.

Do not replace parns because of a
slight variation.

Engine Fuel & Emission Control System

WIRELESS EQUIPMENT

1}

2)

3)

When installing C.B. ham radio ora
mobile phona, be sura to obsarve
the following as it may adversely
aftect electronlc control systams
depending cn its installation location.
Keep the antenna as far as possibla
away from the alectronic controd
units.

Keap tha antenna feader line more
than 20 cm (7.9 In} away from the
hamass of elactronic controls.

Do not let them run paraliol for a
long distance.

Adjust the antenna and feeder line
50 that the standing-wave ratio can
ba kept smaller,

Be sure o ground the radio to vehi-
cle body.

INJECTOR

Do not disconnect injector harmess
connectors with engine running,

Do not apply battery power directly to
injectors.

FUEL PUMP

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

@ Tighten fuel hose clamps to the spec-
ified torque.

E.C.C.5 HARNESS HANDLING

& Securely connect E.C.C.5 hameass
connectors,
A poor connection can cause an
axtramely high (surga) voltage to
develop in coll and condensor, thus
resulting in damaga to ICs.

® Keep E.C.C.5. hamess at least 10
cm (3.9 in) away from adjacent
hamesses, fo prevent an E.C.C.5.
system malfunction due to receiving
external noise, degraded oparations
of ICs, alc.

® Kepep E.C.C.5. parts and hamesses
dry.

& Before removing parts, turm off igni-
tion switch and then disconnect bat-
tery ground cable.

E.C.C.5. PART HANDUNG

® Handle air flow metar carefully to avoid

damags.
@ Do not disassemble air flow mater,
® Do not clean air flow meter with any
type of detergent.

® Do not disassemble auxillary alr con-

trol valve.

® Even a slight leak in the air intake sys-

tem can cause serous problems.
® Do not shock or jar the crank angle
SBNEOT,

BATTERY

® Always use a 12 voll battery as power

sourca.

® Do not aftempt to disconnect battery

cables while engine is running.

EF & EC-3

\ .-'f-
f
WHEN STARTING
® Do not depress accalerator pedal
whan starting.
® |mmediately after starting, do not rev
up engine unnacessarily,
@ Do not rav up engine just prior to shut-
down,

EEFDO1



PREPARATION

SPECIAL SERVICE TOOL

Tool number Engine application

Tool name Description = ok

EG111680000
Adapter hamess

Measuring engine speed X X

EF & EC4



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location

Injectors

Crank angle sansor

Pressure regulator
built into distributor

Fuel fi gnition
uel filter | coll

Activated carbon canister

LALA, unit v it Detonation sensor Power transistor
(With A.A.C. valve, F.1.C.D.
solencid vaive and air regulator)
Air flow mater
Engine temperature sensor
EEFDO2

RED LED.

Diagnostic mode selector

SEFS4sL

EF & EC-5



ENGINE AND EMISSION CONTROL OVERALL SYSTEM [SR]

E.C.C.S. Component Parts Location (Cont’d)

Crank angle
sansor built
into distributor

EF & EC-6
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

MODELS WITHOUT CATALYZER
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont'd)

MODELS WITH CATALYZER
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Crank angle sensor

System Chart

Air flow meter

Y

Engine temperature sensor

Exhaust gas sensor

Y

Ignition switch

v

Y

Throttle sensor

Neutral switch

EC.C.5.
control
unit

Air conditioner switch

Detonation sensor

Battery voltage

Power steering oil pressure swilch

Vehicle spead sensor

¥

*! Models with catalyzer only

Fuel injection &
mixture ratio control

Injectors

Ignition timing control

Power transistor

Idie speed control

Auxiliary air control
(A.A.C.) valve and
F.I.C.D. salenoid valve

E.G.R. & canister con-
trol®

E.G.A. & canisler con-
trol solenoid valve®

Fuel pump control

Fuel pump relay

Exhaust gas sensor
monitor & seli-diagnosis

Check engine light
{On the instrument
panel)

or Inspection lamp
{On the control unit)

Radiator fan control

Radiator fan relay

/RN PN

Acceleration cut control

\/

Air conditioner relay

EF & EC-9




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EEFO06

Models with E.G.R. without

Models with E.G.R. and A.C.C.
als wi an C.x ACLC.

(1) Intake manifold to pressura ragulator X
(2} Throttle chamber o E.G.R. & canister control solenoid valve
(3) E.G.R. & canister control solencid valve to 3-way connector
[y, d-way connector to Activated Carbon Canister (vacuum port)
(5) Activated Carbon Canister to intake manifold (purge port)
(&) 3-way connector to 3-way connecior (E.G.R.)

{7} 3-way connector (E.G.R.} to B.P.T. valve

(&) 3-way connector (E.G.R.) to E.G.R. control valve

IR AR R B
I O

* Catalyzer models only.

EF & EC-10



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, an inspection lamp,

and connectors for signal input and output and for power sup-
ply. The unit controls the engine.

SEC2208
e Crank Angle Sensor
Rotor head— The crank angle sensor is a basic component of the entire
Light emitting E.C.C.S. It monitors engine speed and piston position, and
plode "\._x sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.
The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 4 slits for
il 180° signal. Light Emitting Diodes (L.E.D.) and photo diodes
Photo diode " L4y Lo are built in the wave-forming circuit.
:v:m_ -k ot tate When the rotor plate passes between the L.E.D. and the photo
rming circuil "

sersip|  diode, the slits in the rotor plate continually cut the light being

transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off pulses by
“m:/“¢ [1. slanat o the wave-forming circuit, which are sent to the E.C.U.

2N F180° signal slit
3 . /2{
] = |

180" signal glit for No, 1 eylindar

Pt
s,
%

LI
i 1 oy

Air Flow Meter

The air flow meter measures the amount of air entering the
intake manifold and consists of a tube with “by pass”, in which
a wire is fitted. This wire is called “hot wire", because it is
heated to a certain constant temperature by the E.C.U.

Only part of the total air flow goes through the by pass. The air
flow around the wire will cause it to cool down. As the tempe-
rature of the wire is maintained at a constant level, the electri-
cal current will have to be increased. This increase of current
is proportional to the air quantity used for combustion. By mea-
ser7aik|  Suring the electrical current necessary to keep the temperature

at this specific level, the E.C.U. is able to determine the entered

quantity of air and calculate the correct amount of fuel which
has to be injected.

EF & EC-12



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

. =il

“~Engine temperature_ |

J

=

SEFD80K

Engine Temperature Sensor

The engine temperature sensor, located behind the oil filter,
detects engine coolant temperature and transmits a signal to
the E.C.U.

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

Throttle Sensor & Soft Idle Switch

The throttle sensor responds to the accelerator pedal move-
ment, This sensor is a kind of potentiometer which transforms
the throttle valve position into output voltage, and emits the
voltage signal to the E.C.U. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the E.C.U.

Idle position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor. This system is
;:alled “soft idle switch” and controls engine operation such as
uel cut.

< 2

Throtile sensor

Supply voltage:
5V (Applied betwean terminals No. 1 and 3)

=
itn

Oulpul voltage between terminals Ne 2 and 3 (V)

(=]

Throttle valve opening angle (deg.)

SEF520K

SEFQO0K

Fuel Injector

The fuel injector is a small, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the
injector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The quantity of injected fuel
is controlled by the E.C.U. in terms of injection pulse duration.

EF & EC-13



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF0O1K

&
oo = o
e =~

Holder

Lead tarminals

Pressure Regulator

The pressure regulator maintains the fuel pressure at
299.1 kPa (2.991 bar, 3.05 kg/cm®, 43.4 psi). Since the injected
fuel amount depends on injection pulse duration, it is necessary
to maintain the pressure at the above value.

Exhaust Gas Sensor (Models with catalyzer
only)

The exhaust gas sensor, located in the exhaust tube, monitors
the oxygen level in the exhaust gas.

This sensor is made of ceramic titania, the electric resistance
of which drastically changes at the ideal air-fuel ratio.

The E.C.U. supplies the sensor with approximately 1V and then
measures the output voltage depending on its resistance. In

Rubber : s : :

saal order to activate the sensor element, it is equipped with a
heater.

SEFT16D

£ =

E S

: g

o B

] 8

= =

[ e Q'n ; -

Rich-— Id-uui catin. —a Lsen RT: Resistance of titania Rich ==— |deal ratio —= Lean

Mixture ratio

Rep: Comparative resistance

{equipped in the E.C.U.] Mixture ratio

SEF2850

SEF844L

Fuel Pump

A turbine type design fuel pump is used and is situated in the
fuel tank.

EF & EC-14



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [SR]

Power

transistor

SECO84K
Ignition call
SEF56EK
FI1C.D. solenaid Idle adjusting
valve ? sCraw
Air regulator
[(Wax type)
SEFg3oL|

Valve
—Shaft

Element
Wax

SEFB38L

Power Transistor & Ignition Coil

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

Idie Air Adjusting (I.A.A.) Unit

The |.A.A. unit is made up of the A.A.C. valve, F.I.C.D. solenoid
valve, air regulator and idle adjusting screw. It receives the
signal from the E.C.U. and controls the idle speed at the pre-
set value.

Auxiliary Air Control (A.A.C.) Valve

The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse. The
longer that ON duty is left on, the larger the amount of air that
will flow through the A.A.C. valve.

Air Regulator

The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.

Wax, valve and spring are built into the air regulator. When the
coolant temperature is low, the air by-pass port opens. When
the coolant temperature is high, the wax expands, moving the
valve up and closing the air by-pass port, which decreases the
idle speed.

EF & EC-15



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

[SR]

SEF858L

Magnatic line IJ

* 7 Reed Resd
—t i @nitch 2N awitch
—'ﬁu-:h-_ b g e
i i ', Magnetic
.:-r T ) e
- L ]
L | 4"1... ‘.. —
Fiald piate | Fiekd plate
SEF&248
i

Power steering oil
pressure switch

SEF028K

SEF100K

Fast Idle Control Device (F.I.C.D.) Solenoid Valve

When the air conditioner switch is on, additional air is supplied
by the F.I.C.D. solenoid valve.

Vehicle Speed Sensor

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

The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the E.C.U. The E.C.U. then
sends the idle-up signal to the A.A.C. valve.

Detonation Sensor

The detonation sensor is attached to the cylinder block and
senses engine knocking conditions. f
A knocking vibration from the cylinder block is applied as press-
ure to the piezoelectric element. This vibrational pressure is
then converted into a voltage signal which is delivered as out-
put.

E.G.R. Control Valve

The E.G.R. control valve controls the quantity of exhaust gas
to be led to the intake manifold through vertical movement of
the taper valve connected to the diaphragm, to which vacuum
is applied in response to the opening of the throttle valve.

EF & EC-16



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Exhausl pressure

SEF529K

* Fuel outlet

| BER

SEF256A

Disgnostic

conmneciar fof

COMNSULT

ot ol oo LR o

Lo Lol el

E

EEF007

I A
Vacuum limg
: -

."III k\‘x /

|/

Activated carbon |
canister f'ﬁl\
| et
o -'l..rapur lirg
"“l:n:#’ I'nl

\

E.G.R. & Canister Control Solenoid Valve
(Models with & without catalyzer)

The E.G.R. and canister systems are controlled only by the
E.C.U. At both low- and high-speed revolutions of engine, the
solenoid valve turns on and accordingly the E.G.R. control
valve and canister cut the exhaust gas and fuel vapor leading
to the intake manifold.

B.P.T. Valve

The B.P.T. valve monitors exhaust pressure toacdtivate the
diaphragm, controlling throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas
is controlled in response to positioning of the E.G.R. control
valve or to engine operation.

Fuel Filter

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

Diagnostic Connector for CONSULT

The diagnostic connector for CONSULT is located behind the
hood lock release handle.

Activated Carbon Canister (Models with
catalyzer only)

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.

EF & EC-17



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

[SR]

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Fuel Injection Control

Engine speed and piston position

Air flow meter

¥

Amount of intake air

Engine temperature sensar

Engine temperature

Y

Density of oxygen in exhaust gas

Exhaust gas sensor(*)

Throttle sensor

Throttle valve position

L J

Meutral switch/A/T control unit Gear position

Throttle valve idle position

b

E.C.C.S.
control
unit

Injector

Vehicle speed sensor

Vehicle speed

Ignition switch Start signal

)

Air conditioner swilch

Air conditioner operation

Battery

Battery voltage

Y

(*): Models with catalyzer only.

BASIC FUEL INJECTION CONTROL

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

v

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensated for to improve engine performance
under wvarious operating conditions as listed
below.

(Fuel increase)

1) When starting the engine

2) During warm-up

3) During acceleration

(Fuel decrease)

1) During deceleration

EF & EC-18



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

CLOSED LOOP T
CONTROL E.C.C.5,
control
Feedback uﬁ:n: 4 Injection pulse
Exhaust h
(iﬂi- Injector

sensar

Combuttion .H Fuel injection

SEFE398

Fuel Injection Control (Cont’d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control
the mixture ratic to the stoichiometric point so that the three-
way catalyst can reduce CO, HC and NOx emissions. This
system uses an exhaust gas sensor in the exhaust manifold to
check the air-fuel ratio. The control unit adjusts the injection
pulse width according to the sensor voltage so the mixture ratio
will be within the range of the stoichiometric air-fuel ratio.
This stage refers to the closed-loop control condition. The
open-loop control condition refers to that under which the
E.C.U. detects any of the following conditions and feedback
control stops in order to maintain stabilized fuel combustion.
Deceleration

High-load operation

Engine idling

Malfunction of exhaust gas sensor or its circuit
Insufficient activation of exhaust gas sensor at low engine
temperature

Engine starting

When all of the following conditions are met:

o Ignition switch “ON"

e Soft idle switch “ON"

e Neutral switch “OFF”

s Engine running at idle speed

s Vehicle running at slow speed

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the exhaust gas sensor. This feed-
back signal is then sent to the E.C.U. to control the amount of
fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., air flow meter hot
wire) and changes during operation (injector clogging, etc.) of
E.C.C.5. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of “fuel injection duration” to automati-
cally compensate for the difference between the two ratios.

EF & EC-19



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

No. 1 I:Irhl'ld:rﬁ Il M
No. 2 cl,llin:ler—n_n——n_
7

I B

Nn.ﬂwlindrr-rl Il

No. 4 I:'.I'hl'll!!l’-n I

F— 1 engine cycle —-{

Simultaneous injection SEFB41D

|7/—'J.'r!|'m::ml'|| pulss

No. 1 cylinder
No. 2 cylinder sl
Mo. 3 cylinder [ E
Mo. 4 eylinder n
=1 engine cycle ——|
Sequential injection SEFS76E

Fuel Injection Control (Cont’d)
FUEL INJECTION TIMING

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

In the sequential injection system, fuel is injected into each cyl-
inder during each engine cycle according to the firing order.
When the engine is being started and/or if the fail-safe system
(C.P.U. of E.C.U.) is operating, simultaneous fuel injection is
used.

When the engine is running sequential fuel injection is used.

FUEL CUT-OFF

Fuel to each cylinder is cut off during deceleration or operation
of the engine at excessively high speeds.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Crank angle sensor

Engine speed and piston position

Ignition Timing Control

Air flow meter

Amount of intake air

=

Engine temperature sensor

Engine temperature

Throttle sensor

Throttle valve position

¥

Vehicle speed sensor

Throttle valve idle position

Vehicle speed

E.C.C.5.
.| control

Ignition switch

Start signal

unit

Detonation sensor

Engine knocking

Meutral switch

Gear position

Y

Battery

Battery voltage

Y

Y

¥

EF & EC-21
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Timing Control (Cont’'d)

SYSTEM DESCRIPTION

The ignition timing is controlled by the E.C.U. in
order to maintain the best air-fuel ratio in
response to every running condition of the
engine.

The ignition timing data is stored in the ROM
located in the E.C.U., in the form of the map
shown below.

The E.C.U. detects information such as the injec-
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to

this information, ignition signals are transmitted
to the power transistor,

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

A °B.T.D.C.

In addition to this,
1) At starting
2) During warm-up
3) Atidle
4) At acceleration
the ignition timing is revised by the E.C.U.
according to the other data stored in the ROM.

Tp
{rmsac)
} el
1.50 | e & ;’“’ -
Injection |
pulse
width 1.25 l & Py & +_
1.00 ? 3 # i
|
0.755———————» o ] -
800 1,000 1,400 1,800 2200
Engine spead (rpm}
SECTS0A

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

However, if engine knocking occurs, the detona-
tion sensor monitors the condition and the signal

is transmitted to the E.C.C.S. control unit. After’™

receiving it, the control unit retards the ignition
timing to avoid the knocking condition.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Idle Speed Control

Engine speed

¥

Engine coolant temperature

Engine temperature sensor

lgnition switch

L 4

Start signal

Throttle valve position

Throttle sensor

Neutral switch

Throtile valve idle position

E.C.C.5.
» control

Neutral position AAC. valve

L &

Air conditioner switch

unit

Air conditioner operation

Power steering oil pressure switch

Power steering load signal

Battery

Battery voltage

Vehicle speed sensor

Vehicle speed

Y

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of
the amount of air which by-passes the throttle valve via A.A.C.
valve. The A.A.C. valve repeats ON/OFF operation according
to the signal sent from the E.C.U. The crank angle sensor
detects the actual engine speed and sends a signal to the
E.C.U. The E.C.U. then controls the ON/OFF time of the A.A.C.
valve so that engine speed coincides with the target value
memorized in ROM. The target engine speed is the lowest
speed at which the engine can operate steadily. The optimum
value stored in the ROM is determined by taking into consider-
ation various engine conditions, such as warming up and dur-
ing deceleration, fuel consumption, and engine load (air
conditioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE
Engine speed
Crank angle sensor » ECCS.
control » Fuel pump relay

Ignition switch Start signal o,

SYSTEM DESCRIPTION 7 :
: Condition Fuel pump cperation

The E.C.U. activates the fuel pump for several Ty
seconds after the ignition switch is turned on to Ignition switch is tumed to ON. LSS N
g : Fi . 5 seconds
improve engine startability. If the E.C.U. receives : . .
a 180° signal from the crank angle sensor, it Engine running and cranking Operates
knows that the engine is rotating, and causes the When engine is stopped Stops in 1 second
pump to perform. If the 180° signal is not Except as shown above Stops

received when the ignition switch is on, the
engine stalls. The E.C.U. stops pump operation
and prevents battery discharging, thereby
improving safety. The E.C.U. does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

Acceleration Cut Control

N Air conditioner

INPUT/OUTPUT SIGNAL LINE
Crank angle sensor Engine speed |
Air conditioner switch AJC ON signal J eces.
control
Neutral switch Neutral position unit
Throttle sensor Thrattle valve opening angle
SYSTEM DESCRIPTION

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

EF & EC-24
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

E.G.R. (Exhaust Gast Recirculation) & Canister

Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed

Air flow meter

Amount of intake air

Y

Engine temperature sensor

Engine temperature

=~ EC.CS.
E.G.R. & canister
control - :
unit *| control sclencid valve

Ignition switch Start signal

SYSTEM DESCRIPTION

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

L 3

This causes the port vacuum to be discharged
into the atmosphere so that the E.G.R. control
valve and canister remain closed.

1) Low engine temperature

2) Engine starting

3) High-speed engine ocperation

4) Engine idling

5) Excessively high enginer temperature

6) Air flow meter malfunction

Radiator Fan Control

‘NPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Vehicle speed

Engine tempearature sensor

Engine coolant temperature

v

E.C.C.5.
= control

Radiator fan relay(s)

Air conditionar switch

Air conditioner “ON" signal

T unit

The E.C.U. controls the radiator fan correspond-
ing to the vehicle speed, engine temperature, and
air conditioner ON signal. The control system has
3-step control [ON/OFF].

OPERATION
Air conditioner switch is “OFF"”

L 4

Air conditioner switch is “ON"

Engine coolant . Engine coolant
temperature (°C) Radiator fan Remarks lemperature (°C) Radiator fan Remarks
< a0 Disconnected — Disconnected Vehicle speed
(OFF) a0 {OFF) over 80 km/h
Disconnected Vehicle speed Vehicle speed
e (OFF) less than 80 km/h Connected (ON) | uss than 80 kmvh
Vehicle speed = 890 Connected (ON) [—
Col ted (ON
oRated;{On) over B0 km'h
= 95 Connected (ON) |—
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System
C.P.U. MALFUNCTION OF E.C.U. Operation
Outline Operation
The fail-safe system makes engine starting poss- Fuel injection Simultaneous injection
ible if there is something malfunctioning in the oo timing |6 fxed:etts
E.C.U.'s C.P.U. circuit. In former models, engine Ignition timing i :Eﬁ sl
starting was difficult under the conditions men- Fusl pump relay is "ON" when
tioned above. But with the provisions provided in Fual pump engine is running and "OFF"
this fail-safe system, it is possible to start the when engina stalls,
engine. AA.C. valve Full open
Fail-saf system antivating condition when Radiator fans Radiator fan relay "ON"

E.C.U. is malfunctioning

The computing function of the E.C.U. was judged
to be malfunctioning.

When the fail-safe system activates, i.e. if the
E.C.U. detects a malfunction condition in the
C.P.U. of E.C.U., the CHECK ENGIME LIGHT on
the instrument panel lights to warn the driver.

Engine control, with fail-safe system,
operates when E.C.U. is malfunctioning

When the fail-safe system is operating, fuel injec-
tion, ignition timing, fuel pump operation, A.A.C.
valve operation and radiator fan operation are
controlled under certain limitations.

Cancellation of fail-safe system when E.C.U.
is malfunctioning

Activation of the fail-safe system is canceled
each time the ignition switch is turned OFF. The
system is reactivated if all of the above-men-
tioned activating conditions are satisfied after
turning the ignition switch from OFF to ON.

AIR FLOW METER MALFUNCTION

If the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. In case of a
malfunction, the throttle sensor substitutes for the
air flow meter,

Though air flow meter is malfunctioning, it is poss-
ible to drive the vehicle and start the engine. But
engine speed will not rise more than 2,400 rpm
in order to inform the driver of fail-safe system
operation while driving.

Operation
Engine condition Starter switch Fail-safe system Fail-safe functioning
Stopped ANY Does not operate —
Cranking ON .Er.qglrfe will be started by a pre-determined
Operates injection pulse on E.C.U.
Aunning OFF Engine speed will not rise above 2,400 pm

EF & EC-26



ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System (Cont’d)

ENGINE TEMPERATURE SENSOR
MALFUNCTION
When engine temperature sensor output voltage

is below or above the specified value, water tem-
perature is fixed at the preset value as follows:

Operation
At Engine temperature
Condit :
=k decided
Just as igniti itch i
usi as ignition swilch is 30°C (86°F)

turned ON or START

More than 6 minutes after
ignition ON or START

80°C (1767F)

30 - 80°C (86 - 176°F)

Except as shown above
P {Depends on the time)

DETONATION SENSOR MALFUNCTION

When the output signal of the detonation sensor
is abnormal, the E.C.U. judges it to be malfunc-
tioning. When detonation sensor is mal-
functioning, ignition timing will retard according to
operating conditions.

THROTTLE SENSOR MALFUNCTION

Description

When the output signal of throttle sensor is
abnormal the E.C.U. judges it as a malfunction-
ing of throttle sensor.

The E.C.U. does not use the throttle sensor
signal, but judges the idle position by the amount
of fuel injected and the engine rpm.

Operation

Driving condition

When engine is idling Normal

When accelerating Poor acceleration
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IDLE SPEED/AGNITION TIMING/IDLE MIXTURE RATIO INSPECTION  [SR]

PREPARATION ¢ Engine compression
1. Make sure that the following parts areingood ~ © Throttle valve
order. 2. On air conditioner equipped models, checks
« Battery should be carried out while the air condi-
« Ignition system tioner is “OFF".
« Engine oil and coolant levels 3. When measuring “CO" percentage, insert
¢ Fuses probe more than 40 cm (15.7 in) into tail pipe.
¢ E.C.U. harness connector 4. Turn off headlamps, heater blower, rear
¢ Vacuum hoses defogger.
o Air intake system 5. Keep front wheels pointed straight ahead.
(Oil filler cap, oil level gauge, etc.) 6. Make the check after the radiator fan has
« Fuel pressure stopped.
FOR MODELS WITH CATALYZER
Overall inspection sequence
( INSPECTION START )
(Ferfurm self-diagnosis. !N.G. Repair or replace.
K.
v
Check & adjust ignition timing. [
Check & adjust idle speed. +
Check exhaust gas sensor N-G; Check exhaust gas sensor
function. "| hamess.
O.K. O.K. ' N.G.
*| Repair or replace harness. —— 8
F 3
Check CO%.
M.G. | Ok
| »| Replace exhaust gas sensor.
Check emission control parts _N'E Check exhaust gas sensor
and repair or replace if neces- | function,
s O.K.
]
v e *

( INSPECTION END )
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IDLE SPEEDAGNITION TIMING/DLE MIXTURE RATIO INSPECTION

Idle check and procedure

H

L

/-y

W

EEFD0&

ity
£
Wy,

B

o

AR
;}’/"f

i

\"
‘

o 1000 e

SEF247F

{f
Lt
e

I|IIII'|'.II

{"1““

SEF248F

i

8 on s aos B [

GRIFION TikiNG FEEDBACE
CONTROL ?WiLL BE HELD BIY
TOUCHING START

AFTER DOENG 50 ADAIST
FOMITION TIMEMG WITH &
TIMING LGHT BY FLRSNG
TRE CRANE ANCLE SE&SDA

[ START

SEFB16K

Y

44 1 Throttle sensor

( START

)

Visually check the following:

& Air cleaner clogging

Hoses and ducts for leaks

Electrical connectors

Gaskel

Throttle valve and throttle sensor operation

¥

Start engine and warm it up until water tempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.

¥

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

Perform E.C.C.S. self-diagnosis (Mode Il).

O.K. N.G.

v

o
Sy -
—[CHECK™
-~ e

Z TS

Chack engne bghi

ﬂ RED LED

SEFE21K

Repair or replace components as necessary.

} !

Run engine at about 2,000 rpm for about 2 min-
utes under no-load,

Race engine two or three times under no-load,
then run engine for about 1 minute at idle
spead.

¥

1) Select "IGN TIMING ADJ" in "WORK
SUPPORT" mode.
2} Touch “START".

OR
1) Turn off engine and disconnect thrott-
le sensor harness connector.
2) Start engine.

®

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and then run engine at idle
speed.

Check ignition timing with a timing light.

15°+2° B.T.D.C.

JoK
®

NG
@
EF & EC-29
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

® @

10° BT.0.C. (White) l

T.D.C.
(Yellow)

Adjust ignition timing to the specified value by
turning distributor after loocsening bolts which
secure distributor.

15° B.T.D.C.
SEFO46L
1) Select “IGN TIMING ADJ" in "WORK B I TinhE 0 B |
SUPPORT" mode. sy LT L B
2) Touch "START". < > e ol e iy
OR TRl CIRaT B T
THE (Rl &HLE TEWSGHR,
@ 1) Turn off engine and disconnect throttle _'E‘Eﬁ'l'_
sensor harness connecior. =
2) Start engine. SEFSTOK
\
- 4/ | Throttle sensor
! [l harness connector
: A P
Check idle speed. i i) 4
e @ e Read idle speed in “IGN TIMING ADJ" = __=:~.-'*|an~!|_ A
- I ZETTI W <:—_‘3 in "WORK SUPPORT" maode. = /AN
150 ¥ PEETHwts 1 H LLI‘ DH
wnasEan AL TOE smaEnmy ' EFS4TL
o ey @ e Check idle speed. ?
IELE FOGITIRI  Low [
750 rpm
SERDR 0K NG,
Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.
et A | o
R e
NS bl |
JJ'J" — , ﬁ ’1|~M‘-;' m Adjust idle speed by turning idle speed adjusting
r- T ‘.)_. _“';H.-u ,:/, ~ <::}—_ SCTEW.
R IAI S . Vel
._L‘-_'__':.-—:r '?f-l i -
AR T 750 rpm
SEFDaoL
1) Touch “BACK™.

OR
@ 1) Turn off engine and connect throttle
sensor hamess connector.
2} Start engine.

)

SEFE1A) Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and run engine at idle speed.

!
Q@
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION [SR]

TEMONITOR  frM0 Tas @
CAS.PRM (REF| 8 2o l
Check idle speed.
| RECORD |
SEF817K e Read idle speed in "DATA MONITOR"
mode with CONSULT.
OR
@ e Check idle speed,
800 £ 50 rpm
oK N.G.

v

Check A.A.C. valve and replace if necessary.

Check AA.C. valve hamess and repair if neces-
Sary.

Check E.C.U. function® by substituting another
known good E.C.L.

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

|
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

TTMONTOR TN FaiL ]

CAL-AFM |REF] 200rpm
MR FIC MKT AICH

RECORD |

SEFB18K

{Connect CHK and IGN tarmi-
naks with a suitable harmess,)
EEF007

o

T B
Sy -
—[|CHECK™
= S

IR

ime Bght
RED LED K| Bmioe Y5

SEFE21K

®

l

1. See "M/R F/C MNT™ in “Data
monitor” mode.

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

3. Maintaining engine at 2,000
rpm undar no-load (engine is
warmed up sufficiantly.),
check that the monitor fluctu-
ates batween “"LEAN" and
“"RICH" more than & times
during 10 seconds.

RICH — LEAN — H!‘FHE e
1 time 2 times
LEAN — RICH .....
OR

N.G.

®

1. Set "Exhaust gas sensor
monitor” in the self-diagnostic
mode |I.

{See page EF & EC-51.)

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

3. Maintaining engine at 2,000
rpm under no-load, check to
make sure that the RED
L.E.D. on the E.C.U. or the
check engine light on the
instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

O.K.

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

Exhaust gas sensor
harness connector

€Hd®
1 =

As for the location of exhaust

it sansor harness connector,

refer fo page EF&EC-127
SEC240B

SEC241B

macmeTestm ]
EMINE TEMP amc

|
mEE s WONTOR s e =
CAL R [REF) Grpm
) PLCSE i Fmaes
WM TIENG SATRE

~ B owe

L=t

DcE Engine 1emparature

m sensor harness
connacior

e
@Eﬁl 2.5 ki resistor

SEC242B

©

l

Check exhaust gas sensor hamess:

1) Tum off engine and disconnect battery ground
cable,

2) Disconnect E.C.U. S.M.J. hamess connector
from E.C.U.

3) Disconnect exhaust gas sensor harness con-
nector and connect main harness side terminal
for exhaust gas sensor to ground with a jumper
wire.

4) Check for continuity between terminal No. 19
of E.C.U. 5.M.J. harness connector and body
ground.

Continuity exists oK.
Continuity does not exist e N.G.
O.K. N.G.

¥

Repair or replace harmess.

Connect E.C.U. S.M.J. hamess conneclor to con-
frool unit.

¥

1) Connect battery ground cable.

2) Select "ENG TEMPERATURE" in
"ACTIVE TEST" mode.

3) Set “ENGINE TEMP" to 20°C (68°F) by
touching “Qu" and "Qd" and “UP",
“DOWN".

OR

@ 1) Disconnect engine temperature sensor
harness connector,

2) Connect a resistor (2.5 ki) between
terminals of engine temperature sensor
hamess connector.

3) Connect battery ground cable.

9

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

¥

@

EF & EC-33
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

©

|

‘JP'“ IIII'HIJ')Wr
& 5
£ 6
5 2(
T

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

SEF248F

Check "CO"%.

idle CO: Less than 1.0°%

ﬁﬂaﬂﬂJ k!

o x| I B R il

After checking CO%,

1) Touch "BACK".

SEFg1

®

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

2) Connect engine temperature sensor harness
connector to engine temperature sensor,

TEMONITOR  TYND Fa

2000 piTy
RAICH

CASAPM [REF}
MR F/C MNT

SEFB18K

{Connect CHK and IGM tarminals with a
suitabla harmess.)
EEFOO7

-\""1\ Ij-"'
—HeHeek-
I\

REDLED | Check sngine ighl

SEFE21K

N.G.

Replace exhaust gas sensor.

@ 1. See "M/R F/C MNT” in “Data moni-
for" mode.

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

seconds,
RICH — LEAN — R!I‘:':H -+

1 time 2 times
LEﬂN — HIcH Frre

OR

N\

. Set "Exhaust gas sensor monitor” in
the self-diagnostic mode |I,
(See page EF & EC-51.)
2. Maintaining engine at 2,000 rpm
under no-load, check to make sure
that the RED L.E.D. on the E.C.U. or
the check engine light on the instru-
ment panel goes ON and OFF more
than 5 times during 10 seconds.

N.G. O.K.

EF & EC-34
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IDLE SPEED/IGNITION TIMINGADLE MIXTURE RATIO INSPECTION

®

|

Connect exhaust gas sensor harness conneclar o
exhaust gas sensor.

Y
Check fuel pressure regulator.
(See page EF & EC-167.)

v
Check air flow meter and its circuit,
{See page EF & EC-105)

L 4
Check injector and its circuit.
(See page EF & EC-131,)
Clean or replace if necessary.

Check engine temperalure sensor and ils circuit.
({See page EF & EC-108.)

Check E.C.U. function® by substituting another known
good E.C.LL

"t EC.U. may be the
cause of a problem, but
this is rarely the case.
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

FOR MODELS WITHOUT CATALYZER
Checking and adjusting idle rpm and ignition timing

=~ O

H
N
1IN ¥
N Visually check the following:
e Air cleaner clogging
®c e Hoses and ducts for leaks
e Electrical connectors
o (Gasket

EEFD08

e Throttle valve and throttle sensor operation

g, 1

3 N 4 aﬁ L Start engine and warm it up until water tempera-
& ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm,

g
2 ﬁ ?@
w"&

= 8
ﬁ’ﬂ‘ T K ¥ .
Open engine hood and run engine at about 2,000 e i
rpm for about 2 minutes under no-load. 7 CHECR‘H
SEF247F A [
AED LED Chack engane lghi
L4
e, Perform E.C.C.5. sell-diagnosis (mode |1). SEFE21K
N * % 0K NG
§z ( ) ,
=4 7 Repair or replace components as necessary.
r’-:’f o 8
# u VDO r iy L L
K Run engine at about 2,000 rpm for about 2 min-
utes under no-load.
SEF248F | Race engine two or three times under no-load,
then run engine for about 1 minute al idle speed.
@ 1) Select "IGN TIMING ADJ" in "WORK
SUPPORT" mode.
2) Touch "START".
T e OR
COmTRCK wiLt BE MELD Be @ 1) Turn off engine and disconnect throttle
TOCHING S5TART
AFTER DONG 50 anjus! sensor harness connector.
BRI | <7 | o snengie
START

¥

SEFB16K Race engine (2,000 - 3,000 rpm) 2 or 3 times
under no-load and then run engine at idie spead.

) Thruftl'a a.i:n;;nr T.0.C 107 BI.OC (V{hits)
ﬁi" /| harness connector - [Yaliow] \ 2078 ERC: (While)
/;' @@;@j’; Check ignition timing with a timing light. G
v _P,/ e j b i
/ .\_; b K = a4 \
EE' % o< R 74 15°+2° B.T.D.C. ) .-*'@i )
< BN @ N—
- | 2 #D,I{, LN,G.
@ @®

SEFO4EL
SEFD4TL
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

Tpgo 109 BTDC (White) ® =
(Yaliow) - | r 20° BT.O.C. (White) l
@) i <
w‘\\\%\fﬁ/)“] e Adjust ignition timing to the specified value by tuming
\_,_/ — e S distributor after loosing bolts which secure distributor,
15° B.T.D.C.
SEF46L

W1 e ) B L
== CIRD IR TTRRG == .
i e (AL D Check idle speed.
oz r-_mn_l sawanns
Li‘:‘rﬂ":‘hm it e Read idie speed in "IGN TIMING ADJ" in
“WORK SUPPORT" mada,
OR

@ e Check idle speed,
SEF5E0K

750450
0.K. ¢ N-G.
"Ll } \jg‘.ll;ﬂu spead ; i
%, Dm (RN m]umg Hen Race engine (2,000 - 3,000 rpm) 2 or 3 limes under
i i (:‘ ne-load and run engine at idle speed.
_-._1'_1_"_‘_}_'_“; ﬁ |m:mna
==

\ u’\.__,/ / "“_\r )
o e 3

——==__ | Adjust idle speed by tumning idle speed adjusting screw.

SEF848L 750450

||| 0] 8] ] == 1) Touch “BACK".
e = 1 0

= @ 1) Turn off engine and connect throttle sensor
hamess connector.
2) Start engine.

SEFg13J

v
Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load and run engine at idie speed.

!

Q@
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

TrMONTOR  frND an )

CAS-nPe [SF) Bijem

RECORD | <\\

SEFE1TK

@

l

Check idle speed.
o Read idle speed in "DATA MONITOR" mode with
CONSULT.
CR
@ e Check idle speed,
800 +50 rpm
O.K. N.G.

Y
Check A.A.C. valve and replace if necessary.

Y
Check A.A.C. valve harness and repair if necessary,

Check E.C.U. function® by substituting another known good
EC.U.

* E.C.U. may be the cause of a

&

problem, but this is rarely the
case,

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

Checking and INSPECTION START
adjusting mixture ratio

[With “CO”-meter]

Check and adjust idle speed and ignition timing. (Refer
to EF & EC-36).

Idie speed: 800 + 50 rpm
Ignition timing: 15°+2° B.T.D.C.

I

Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed,

Check "CO" with "CO"-meter. O.K.
Idle “CO"%
Below 2.0
L N.G.

Turn off engine and remove air flow meter from vehicle.

!

Drill a hole in seal plug which seals variable resistor of
air flow meter and remove seal plug.

:

N H Install air flow meter on vehicle. Start engine and warm
s M it up until water temperature indicator reads normal
ool ©1| operating temperature,

i h ‘-u._\_,_,-"'ll

:

#c Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.

EEFD08

Adjust "CO"% by turning variable resistor on air flow
meter.

ldle “CO"%
0.5+05

L 4
Turn off engine and remove air flow meter from vehicle.
SEFS68K l.

Insert new seal oil plug into variable resistor hole.

—Seal plug
\ Tap seal plug with a suitable bar, thereby installing seal
'[[J_ (./_}7 plug on air flow meter.

iz l "

SEF7T138
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

®
:

Install air flow meter on vehicle.

:

Slart engine and warm it up sufficiently.

Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle speed.

:

Check idle speed. N'G; Adjust idle
7| speed.
idie speed: rpm (See page EF
800 =50 rpm & EC 36.)
l OK.
Stop engine.

®

l-e

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

[Without “CO”-meter] ( INSPECTION START )
|

Check and adjust idle speed and ignition timing.
(Refer to EF & EC-38)

Idle speed: B0O 50 rpm
Ignition timing:  15°+2° B.T.D.C.

Y

Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine at idle.

Turn off engine and remove air flow meter from vehicle.

Drill a hole in seal plug which seals variable resistor of air
flow meter and remove seal plug.

Install air flow meter on vehicle. Start engine and warm it up
until water temperature indicator reads normal operaling
lemperaiure.

Y
Race engine (2,000 - 3,000 rpm) 2 or 3 times under
no-load, then run engine ai idle speed.

Y

Adjust mixture ratio with engine speed set at maximum by
turning variable resistor.

k 4
Turn variable resistor of air flow meter one full turn counter-
clockwise.

k4

Turn off engine and remove air flow meter from vehicle.

k4

Insert new seal plug into variable resistor hole.
SEFSEBE | Tap seal plug with a suitable bar, thereby installing seal
plug on air flow meter.

Vi }

J Install air flow meter an vehicle.

Seal plug

SEF7138 @&
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

@

|

Start engine and warm it up sufficiently.

Race engine (2,000 - 3,000 p

m) 2 or 3 times under
no-load, then run engine at idle speed.

Check idle speed.

Idle speed: rpm
800 + 50 rpm

0K

Stop engine.

4

( INSFECTION END

EF & EC-42

N.G.

Adjust idle speed.
(See page EF &
EC-36.)
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TROUBLE DIAGNOSES

Sensars

% Control unit

Actuators

SEF232G

SEF234G

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

INTRODUCTION

The engine has an electronic control unit to control major sys-
tems such as fuel control, ignition control, idle speed control,
etc. The control unit accepts input signals from sensors and
instantly drives actuators. It is essential that both kinds of sig-
nals are proper and stable. At the same time, it is important that
there are no conventional problems such as vacuum leaks,
fouled spark plugs, or other problems with the engine.

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

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

Before undertaking actual checks, take just a few minutes to
talk with a customer who approaches with a driveability com-
plaint. The customer is a very good supplier of information on
such problems, especially intermittent ones. Through interac-
tion with the customer, find out what symptoms are present and
under what conditions they occur.

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

EF & EC-44



TROUBLE DIAGNOSES

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

SERVICE MANUAL
( CHECK IN )- T —< REFERENGCE ITEM & PAGES

LISTEN TO CUSTOMER COMPLAINTS b — — _< DIAGHOSTHC MORKSHEET

WORK FLOW

EF & EC-46

Basic Inspection
BASIC INSPECTION e —< EF & EC-60

= '( Do self-diagnostic resulls exist?'D
No i Yes

INSPECTION ON
THE BASIS OF _—< Diagnostic Procedures 22 - 28

EACH MALFUNC- EF & EC-99 - 120
TION

INSPECTION ON :

Diagnostic Procedures 1 - 21
THE BASIS OF b s e s e s s EE & EC-86 - 98
EACH SYMPTOM™2

&

REPAIR/REPLACE

B

FINAL CHECK - :
< Basic Inspection

-
@

[ m e —

Conhrm_ that thg trouble I.E completely thEId by EF & EC-60
performing Basic Inspection and Test Drive,

.O.K.
( CHECK OUT )

*1: If the self-diagnosis cannot be periormed, check main power supply and ground circuit. (See Diagnostic Procedure 22.)
*2: If the trouble is not duplicated, see INTERMITTENT PROBLEM SIMULATION (EF & EC-47).
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

S and Accurate Repair (Cont’d)
DIAGNOSTIC WORKSHEET
WHAT ... Vehicle & engine model There are many kinds of operating conditions that lead to mal-
WHEN .. Date, Frequencies functions on engine components.
WHERE ..... Road conditions A good grasp of such conditions can make trouble-shooting
HOW .. Operating conditions, faster and more accurate.
Weather conditions, In general, feelings for a problem depend on each customer. It
Symptoms is important to fully understand the symptoms or under what
conditions a customer complains.
Make good use of a diagnostic worksheet such as the one
SEFS07L]  shown below in order to utilize all the complaints for trouble-
shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
O Impossible to start O Mo combustion 1 Partial combustion
O Partial combustion affected by throttle position
[ Startability [ Partial combustion NOT affected by throttle position
] Possible but hard to star O Others
[ ]
O Idling [ Mo fast idle [l Unstable [ High idle [ Low idle
Symptoms I O Cthers [ ]
] Stumble [l Surge I Delonation O Lack of power
L Driveability I Intake backiire L] Exhaust backfire
[ Others [ ]
[l At the time of start [ While idling
Ol Engine stall L While accelerating I While decelerating
O Just after stopping ] While loading

Engine conditions

e : Just after mlaliverg.r e O F_!acantly = ;
I In the morning 1 At night 0 In the daytime
Frequency I All the time 1 Under certain conditions [l Sometimes
Weather conditions [l Not affected
Weather ! Fine L1 Haining LI Snowing L1 Others |
Temperalure O Hot 1 Warm O Cool [l Cold O Humid “E
1 Cold 1 During warm-up O After warm-up

Engine speed

Driving conditions

O While accelerating
] While decelerating

1 While cruising

0 2,000 4,000 6,000 8,000 rpm
Road conditions U In town O In suburbs O Highway ] Off road (up/down)
1 Mot affected
[ At starting O While idling O At racing

1 While tuming (RH/LH)

Vehicle speed 5

10 20 30

40 50 60 MPH

Check engine light

O Turmned an

[ Mot turned on

EF & EC-46




TROUBLE DIAGNOSES

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

= i = INTERMITTENT PROBLEM SIMULATION
- i In order to duplicate an intermittent problem, it is effective to
C;-:@ ) create similar conditions for component parts, under which the
"?:P,g : ”:5 **;"' ) problem might occur.
C;:‘QP.Q* Q il j Perform the activity listed under Service procedure and note the
= . 7 result.

SEF235G
Variable factor Influgntial 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,
T Advanced Rotate distributor clockwise.
2 [ lgnition timing Crank angle sensor : :
Retarded Rotate distributor counterclockwise.
. . Exhaust gas sensor Suspended Disconnect exhaust gas sensor hamess con-
g Mixture ratio feedback nector,
control P lf-di i
Control unit Operation check erform seli-diagnosis (Mode I} at 2,000
pm.
Raised Turn idle adjusting screw counterclockwise.
4 |ldle spead AAC. valve , — ;
Lowerad Turn idle adjusting screw clockwise.
) Tap or wiggle.
Electrical i H " Poor electrical con- : .
5 ec ni.:;a cun:neg on ame;s connectors nection or improper I‘-Itace engine rapidly. See il the tOrqpﬂ reac-
(Electric continuity) and wires wiring tion of the engine unit causes electric
breaks.
Cooled Cool with an icing spray or similar device.
6 |Temperature Control unit e 4 Heat with a hair drier.
edidos [WARNING: Do not overheat the unit]
Wet.
[WARNING: Do not directly pour water on
7 | Moisture Electric paris Damp components. Use a mist
sprayer.]
8 | Electric loads e avitehas {Giadad Tum on headlamps, air conditioner, rear
defogger, etc.
9 |ldle switch condition | Control unit ON-OFF switching Rotate throttle sensor body.
o= TR Try to flash timing light for each cylinder
Ignit heck
10 | Ignition spark Timing light Spark power chec using ignition coil adapter (S.S.T.).

*: Models with catalyzer only
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TROUBLE DIAGNOSES

5
x 1000rmin B

L“Chm engine light

EEF00G

Self-diagnosis
CHECK ENGINE LIGHT

E.C.U. LED.

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

. =R The E.C.U. is situated behind the glove box, and only has one
=y y‘ﬁ RED LE.D.
. N
il
| =
L@
- —_—e ¢ -
A
| :‘"'_I-\\- E'C'U'._ —l...— mode
S \_ . /——— — selactor SEF952L
SELF-DIAGNOSTIC FUNCTION
Maode
Condition Mode | Mode 1l
Enging
stopped SELF-DIAGNOSTIC
Ignition @ BULE GHECK RESULTS
switch in
"GN" .
position E”Q'f"ﬂ
nning MALFUNCTION EXHAUST GAS
WARNING SENSCR MONITOR®

* Models with catalyzer only
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TROUBLE DIAGNOSES

Turn ignition switch "ON"

@ (Do not start engine.)

:

Self-diagnosis (Cont’d)
HOW TO SWITCH MODES

ode | — BULE CHECK Mode | — MALFUNCTION
@ @ WARNING

CONSLII.T

‘?"‘a /-

.._-—f(___, \

{Connect CHK akd 1GN terminais with a suil-

abla harness.) * EEFOO7
¥

Wait al least 2 seconds.

CONBLLT L

= | ;
L) A
NN
(Disconnect the I'hmass:l EEF0O07

v

ODE Il — SELF-DIAGNOSTIC
RESULTS

sble hamess.}

(Connest CHK ‘ﬁN tarminals -.-.ulh a st
EEFOOT

Wait at Iaast 2 seconds.

[Disconnect the hamess.) EEFOO7

*: Models with catalyzer only

Start engine.

Mode Il — EXHAUST GAS
@ @ SENSOR MONITOR

Start engine.

¢ Switching the modes is not possible when the engine is
running.

» When the ignition switch is tumed off during diagnosis in
each mode, and then turned back on again after power to
the E.C.U. has dropped off completely, the diagnosis will

automatically return to Mode |.
EF & EC-49
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Self-diagnosis — Mode |

MODE | — BULB CHECK

In this mode, the RED L.E.D. in the E.C.U. and the CHECK
ENGINE LIGHT in the instrument panel stay “ON".

If either remain “"OFF", check the bulb in the CHECK ENGINE
LIGHT or the RED L.E.D.

MODE | — MALFUNCTION WARNING

CHECK ENGINE LIGHT

and Condition
RED L.E.D.

ON When the E.C.U.s C.P.U, is malfunctioning,

OFF O.K.

« The RED L.E.D. and the CHECK ENGINE LIGHT will turn off
when normal condition is detected.

Self-diagnosis — Mode Il (Self-diagnostic

results)

DESCRIPTION

In this mode, a malfunction code is indicated by the number of
flashes from the RED L.E.D. or the CHECK ENGINE LIGHT as
shown below:

Example: Code No. 12 and Code No, 33

06 0.3 06 03
I =~ 3l ] e
oN —
OFF
5 )
=== o} i
0.9 0.3 2.1 o 06 08 1L 241 Unit: second
Code No, 12 Code No, 33
SEFBE4L
Long (0.6 second) blinking indicates the number of ten digits
and short (0.3 second) blinking indicates the number of single
digits.
For example, the red L.E.D. flashes once for 0.6 seconds and
then it flashes twice for 0.3 seconds. This indicates the number
12" and refers to a malfunction in the air flow meter. In this
way, all the problems are classified by their code numbers.
Display code table The diagnostic results will remain in E.C.U. memory.
Code No. Detected items
11* Crank angle sensor circuit
12 Air flow meter circuit
13 Engine temperature sensor circuit
21" lgnition signal circuit
34 Detonation sensor circuit
43 Throttle sensor circuit
55 No malfunction in the above circuits

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

same time.
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TROUBLE DIAGNOSES
Self-diagnosis — Mode Il (Self-diagnostic

results) (Cont’d)
Code No. Detected items Maltunction is detected when ... Check item (remedy)
=11 Crank angle sensor cir- e Either 1° or 180° signal is not entered for the first [# Hamess and connector (If har-
cuit few seconds during engine cranking. ness and connector are
e Either 1° or 180" signal is not input often enough normal, replace crank angle
while the engine speed is higher than the speci- sensor.)
fied rpm.
12 Air flow meter circuit e The air flow meter circuit is open or shorted. (An |e Hamess and connector (If har-
abnarmally high or low voltage is entered.) ness and connector are nor-
mal, replace air flow meter.)
13 Engine temperature e The engine temperature sensor circuit is open or |e Hamess and conneclor
sensor circuit shorted. « Engine temperature sensor
{(An abnormally high or low output voltage is
entered.)
*21 Ignition signal circuit e The ignition signal in the primary circuit is not e Hamess and connector
entered during engine cranking or running. e Power transistor unit
34 Detonation sensor cir- |e The detonation circuit is open or shorted. e Harness and connector
cuit {An abnormally high or low voltage is entered.)  |e Detonation sensor
43 Throttle sensor circuit o The throttle sensor circuit is open or shored. o Harmess and connector
{An abnormally high or low voltage is entered.) e Throftle sensor

*; Check items causing a malfunction of crank angle sensor circuit first, if both code No. 11 and 21 come out at the same

fime.
RETENTION OF DIAGNOSTIC RESULTS

The diagnostic results will remain in E.C.U. memory until the
starter is operated fifty times after a diagnostic item has been
judged to be malfunctioning. The diagnostic result will then be
canceled 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 E.C.U. memory until the starter is operated fifty times

mare.
RETENTION TERM CHART (Example)
] Code STARTER OPERATING TIMES
No. 50 100 150 200

CRANK ANGLE
SENSOR 1
r Y

ENGINE A
TEMPERATURE 13
SENSOR

AT TITTI S,

/ L 50 times
/ WM : Retention term

If the same disgnostic item is—/ , .
judged ta ba maifuncticning bafore s : Malfunction detecting paint
the starter is operated fifty times,

it will be stored in E.C.U. memory

until the starter is operated fifty

times from this point in time.

SEF7R3D
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Self-diagnosis — Mode Il (Self-diagnostic
results) (Cont’d)
HOW TO ERASE SELF-DIAGNOSTIC RESULTS

The malfunction code is erased from the backup memory on the

E.C.U. when the diagnostic mode is changed from Mode Il to

Mode |. (Refer to “HOW TO SWITCH MODES".)

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

o Before starting self-diagnosis do not erase the stored
memory.

Self-diagnosis — Mode Il (Exhaust gas sensor
monitor — Models with catalyzer only)

DESCRIPTION

In this mode, the CHECK ENGINE LIGHT and RED L.E.D. dis-
play the condition of the fuel mixture (lean or rich) which is
monitored by the exhaust gas sensor.

CHECK ENGINE LIGHT

Fuel mixture condition in the exhaust

Air fue! ratio feedback

and RED L.E.D. gas control condition
ON Lean
Closed loop control
OFF Rich
*Hemains ON or OFF Any condition Open loop control

: Maintains conditions just before swilching to open loop.

HOW TO CHECK EXHAUST GAS SENSOR

1. Set Mode Il. (Refer to "HOW TO SWITCH MODES".)

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

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

4. Make sure RED L.E.D. or CHECK ENGINE LIGHT goes
ON and OFF more than 5 times every 10 seconds; mea-
sured at 2,000 rpm under no-load.

EF & EC-52
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SEFa54L

MISSAN

CONSULT

El
7

START

[ SUB MODE

SEF3821

il ZELECT SvSTEM

R R
| i i E

h-l_ll {

—

SEF31BK

[[1 SELECT DIAG MODE

]

| WORK SUPPORT

i SELF DIAG RESULTS

| DATA MONITOR

| ACTIvVE TEST

| ECU PART NUMBER

| FuncTiON TEST

e L L S

SEF226L

Consult

CONSULT INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect "CONSULT" to diagnostic connector.
(Diagnostic connector is located behind the fuse box
cover.)

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

5. Touch "ENGINE".

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

For further information, see the CONSULT Operation Manual.

EF & EC-53
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Consult (Cont’d)

E.C.C.S. COMPONENT PARTS APPLICATION

MODE SELF-
supeony | DIAGNOsTIC | PATR | acrivetest | FUNCTION
E.C.C.5. COMPONENT PARTS RESULTS
Crank angle sensor x X
Air flow meter X X
Engine temperature sensor X X X
Exhaust gas sensor# X* X
Vehicle speed sensor X X
Throttle sensor X X X X
Exhaust gas temperature St
INPUT sansnr*l
Detonation sensor X
Ignition switch (start signal) X X
Air conditioner switch X
Neutral switch X
Power steering oil pump X
swilch
Ambient temperature switch X
Battery X
Injectors X X X
Power transistor (ignition X (lgnition
timing) % signal} & )( &
oA AA.C. valve . X X X x
PUT E.G.H._& canister control - i
solenoid valve
Air conditioner relay X
Fuel pump relay X = X X
Radiator fan X X X
X: Applicable
*: Models with catalyzer only
FUNCTION
Diagnostic mode Funclion

Work support

This mode enables a technician to
adjust some devices faster and
more accurately by following the
indications on the CONSULT unit.

Self-diagnostic results

Self-diagnostic results can be read
and erased quickly.

Data monitor

Input/Output data in the control unit
can be read.

Active test

Mode in which CONSULT drives
some actuators apart from the
control unitz and also shifts some
parametars in a specified range.

E.C.U. part numbers

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

Function test

Conducted by CONSULT instead
of a technician to determine
whether each system is "OK" or
“"NG".
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Consult (Cont'd)
WORK SUPPORT MODE
WORK ITEM CONDITION USAGE
THROTTLE SENSOR CHECK THE THROTTLE SENSOR SIGNAL. ADJUST |When adjusting throttle sensor
ADJUSTMENT IT TO THE SPECIFIED VALUE BY ROTATING THE initial position.

SENSOR BODY UNDER THE FOLLOWING
CONDITIONS.

e IGN SW “ON"

s ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

IGNITION TIMING
ADJUSTMENT

o IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING
S0, ADJUST IGNITION TIMING WITH A TIMING
LIGHT BY TURNING THE CRANK ANGLE
SENSOR.

When adjusting initial ignition
timing.

AAC VALVE ADJUSTMENT

SET ENGINE RPM AT THE SPECIFIED VALUE
UNDER THE FOLLOWING COMDITIONS,

o ENGINE WARMED UP

s NO-LOAD

When adjusting idle speed.

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TOUCHING “START"
DURING IDLING.
CHANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line.

SELF-DIAGNOSTIC RESULTS MODE

DIAGNOSTIC ITEM

DIAGNOSTIC ITEM IS DETECTED WHEN ...

CHECK ITEM (REMEDY)

CRANK ANGLE SENSOR*

e Either 17 or 180° signal is not entered for the first
lew seconds during engine cranking.

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

# Harness and connector
(If harness and connectlor are
normal, replace crank angle
SENSOor.)

AlIR FLOW METER

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

e Harness and connector
(If hamess and connector are
normal, replace air flow
meter.)

ENGINE TEMP SENSOR

® The engine temperature sensor circuit is open ar
shorted,
(An abnormally high or low output voltage is
entared.)

e Hamess and connector
e Engine lemperature sensor

IGN SIGNAL-PRIMARY *

# The igniticn signal in primary circuit is not entered
during engine cranking or running.

e Harness and connector
e Power transistor unit

DETONATION SENSOR

¢ The detonation circuit is open or shorted.
{An abnormally high or low voltage is entered.)

e Harness and connector
e Detonation sensor

THROTTLE SENSOR

The throttle sensor circuit is open or shorted.
(An abnormally high or low voltage is enterad.)

e Harmess and connector
e Throtlle sensor

*; Check items causing a malfunction of crank angle sensor circuit first, if both "CRANK ANGLE SENSOR" and “IGN SIG-
MAL-PRIMARY" come out at the same time.

EF & EC-55




TROUBLE DIAGNOSES
Consult (Cont’d)

DATA MONITOR MODE
Remarks:
& The monitor item marked * is applicable to vehicles with catalyzer.
e Speciflication data are reference values.
e Speciiicalion data are outpul/input values which are detected or supplied by the E.C.U. at the connector.
= Specification data may not be directly related to their components signals/values/operations.
i.e. Adjust ignition timing with a timing light betore monitoring |GN TIMING, because the monitor may show the specifica-
tion data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data
calculated by the E.C.U. according to the signals input from the crank angle sensor and other ignition timing related

Sens0rs.
CHECK ITEM WHEN
MONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
® Tachometer: Connect
CAS, RPM (REF) |® Run engine and compare tachometer indication with the “mf:' E‘SN";:E *‘Ef*“’ 2 = Eam:""'s E:’d el
CONSULT value. & valua, rank angle sensor
@ Engine: After warming up, &
idle the engina [0 U & Harness and connector
AIR FLOW MTR ) :
® A/C switch "OFF 2 000 1721V & Air flow meter
® Shift laver "N" et T A=
® Hamness and connector
EMNG TEMP SEN |e Engine: Aftar warming up Mora than 70°C (158°F) |e Engine temparatura
sansor
EXH GAS SEN* 0-0.3V « Approx. 0.6 - 1.0V | ®# Hamess and connector
o Maintaining engine spead LEAN «— RICH & Exhaust gas sensor
MR F/C MNT» | Enginet Afterwaming up | 21 » 600 rpm Changes more than 5 times | e Intake air leaks
during 10 seconds. ® |njectors
CAR SPEED SEN & Turn drive wheels and compare speedometar indication | Almost the same speed as | e Hamess and connector
with the CONSULT value the CONSULT wvalua # Vehicle speed sansor
® Battary
BATTERY VOLT | Ignition switch: ON (Engine stopped) 11 - 14V & E.C.U. power supply
circuit
| = Throttle valve fully closed 0.45 - 0.55V ® Harness and connector
# |gnition switch; & Throttle sensor
IRRGTILESEN (Engine stoppad) Throtile valve fully Approx. 4.0V o Throttle sensor adjust-
opened meant
) e Hamess and connector
START SIGNAL & |gnition switch: ON — START OFF = ON o Siarer awhh
Throttle valve: ON ® Hamess and connector
|OLE POSITION # |gnition switchi ON Idla position e Throttle sensor
(Engine stopped) Throttle valve: OFF ® Throttle sensor adjust-
Slightly open meant
AIR COND SIG ® Engine: After warming up, | A/C switch "OFF" OFF ® Hamess and connector
idle the engine A/C switch "ON" ON & Ajr conditioner switch
4 "l Shift lever in neutral ON ® Harness and connectar
MNEUTRAL SW ® |gnition switch; ON Except above OFF o Noulrat switch
Steering wheel in neutral
.. - OFF ® Hamess and connector
PW/ST siGNAL | ® E’:ﬂg’;‘:‘a‘ :“Ei;“a"“'“g uP: gﬁmam ‘?'m‘:‘:ﬁ:}l . e Power steering ol
ng B Senny =i oM prassura switch
tumed
e |gnition switch is turnad to ON (Operates for 5 seconds)
& Engine running and cranking oM ® Hamess and connector
FUEL PUMPRLY' | ¢ When engine is stopped (stops in 1.0 seconds) @ Fuel pump ralay
Except as shown above OFF
e Engine: After warming up, E;agéﬂ;;e;;ﬂih:;:;s OFF o Harness and connactor
RADIATOR FAN idle the engine. GRS E e Radiator fan relay
® A/C switch "OFF 90°C (184°F) or more ON & Radiator fan
o Engine: After warming up = e Harness and connectar
 A/C swilch "OFF" jou =4 = d= moiag, e Injector
INJ PULSE ; uggn i
& Shift lever "N 5 000 19-28 e Air fiow meter
e MNo-load Rz Ipm s A0a. e |ntake alr system

EF & EC-56



FUEL INJECTION

frouble condition

It trouble symptom disappears, see

TROUBLE DIAGNOSES
= Consult (Cont’d)
CHECK ITEM WHEM
MONITOR
ONITOR ITEM CONDITION SPECIFICATION OUTSIDE SPEC.
ENTIMING o Idia 152 B.T.D.C, ® Harmness and connector
2,000 pm More than 25° B.T.D.C. |® Crank angle sensor
| Idle 20 - 40% & Hamess and connector
AAC VALVE di
o 2,000 rpm - ® AAC valve
® Hamess and connector
@ |njectors
s Maintaining engine speed e Air flow meter
F ALP : .
A/F ALPHA e Engine: After warming up at 2,000 rpm 75 - 125% e Exhaust gas sensor
® Canister purge ling
e (ntake air system
& Harmess and connector
AIR COND RLY & Air conditioner switch OFF — ON OFF — ON @ Alr condiionaer switch
® Air conditioner ralay
& Engine: After warming up & Hamess and connector
s | ® AC swilch "OFF" Idia Ol & E.G.R. & canister con-
EGR CONT S/aw e Shift lever “N" trol solenoid valve
® No-load 2,000 rpm OFF
e . Below 19 - 22°C (66 -
— ® |gnition switch: ON 72:F) { OFF Sitlirsas i Eonrasior
AMB TEMP SW @ Compare ambignt tempara- b T BRI
ture with the following: ??f’;‘f -exeire ON e
ACTIVE TEST MODE
TEST ITEM CONDITION JUDGMENT CHECK ITEM (REMEDY)
o Engineg; Return to the orginal

Harness and connector

TEST # Change the amount of fuel CHECK ITEM. @ Fuel injeciors
injection using CONSULT. @ Exnast s sensor
& Engine: Aftar warming up, idle the
AAC/ OPENING enging. Engine speed changes according o |® Harness and connaector
TEST & Change the AAC valve opening the opaning percent. ® AAC valve
percent using CONSULT,
e Engine: Retum io the original
ENGINE TEMP troubla condition If trouble symplom disappears, see : Elarﬂsssleand mnmnﬂcmr
TEST ® Change the engine coolant CHECK ITEM. e

temperature using CONSULT.

Fuel injectors

IGN TIMING TEST

Engine: Return to the original
trouble conditicn

Timing light: Set

Ratard the ignition timing using
CONSULT.

IF trouble symptom disappears, ses
CHECK ITEM.

Adjust initial ignition timing

® [gnition switch: ON
EGR CONT S0LNV |e Turn solencid valve “ON" and Each solancid valve makes an ® Hamess and connector
TEST= “"OFF" with the CONSULT and operating sound. e Solenoid valve
listen to operating sound.
® Engine: After warming up, idle the ® Hamess and connector
engine. & Compression
POWER BALAMCE |® A/C switch "OFF" Enai hor di ® Injectors
TEST & Shift lever “N" Lol i o ® Power frangistor
e Cut off each injector signal one at ® Spark plugs
a time using CONSULT, ® |gnition coils
& [gnition swilch: ON
‘?ESD;ATDR il ® Turn the radiator fan “ON" and Radiator fan moves and stops. : ::;?:;i ?::nﬁ:';ﬂcm'

“OFF" using CONSULT.

FUEL PUMP RLY
TEST

Ignition switch: ON (Engine
stopped)

Turn the fusl pump retay "ON" and
“OFF" using CONSULT and listan
to operating sound.

Fuel pump relay makes the operating
sound.

Hamess and connector
Fuel pump ralay

SELF-LEARN
CONT TEST=

In this lest, the coefficlent of self-leaming control mixture ratio returns to the criginal coefficient by touching

"CLEAR" on the screen.

-~ Remarks: The monitor item marked "+" is applicable o vehicles with catalyzer only.

EF & EC-57



TROUBLE DIAGNOSES

SEF2B8H

Red

SEF291H

Put/output signal
inspection bafore

SEF330D

CHECK™

/ S
R
Check engine lighl

&)

RED LED

SEFEZ1K

Diagnostic Procedure
CAUTION:

) 15

Before connecting or disconnecting the 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.€.U. as battery
voltage is applied to E.C.U. even if ignition switch is turned
off. Failure to do so may damage the E.C.U.

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

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

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

Before replacing E.C.U., perform E.C.U. input/output signal
inspection and make sure whether E.C.U. functions prop-
erly or not. (See page EF & EC-155.)

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

EF & EC-58



TROUBLE DIAGNOSES

Battery

Harness connector
for solenoid valve

Diagnostic Procedure (Cont'd)

7. When measuring E.C.U. controlled components supply
voltage with a circuit tester, separate one tester probe from

the other.
if the two tester probes accidentally make contact with

each other during measurement, the circuit will be shorted,
resulting in damage to the control unit power transistor.

EF & EC-59



TROUBLE DIAGNOSES

EEFIO

2] FLHD models,” , ,,Ju,

@_‘_X} /— CONSULT n-ﬁ “”

Basic Inspection

BEFORE STARTING

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

2. Open engine hood and check the
following:

e Harness connectors for proper con-
nections

e Vacuum haoses for splits, kinks, and
proper connactions

e Wiring for proper connections,
pinches, and culs

CONNECT CONSULT TO THE VEHICLE
Connect "CONSULT" to the diagnostic
connector and select "ENGINE" from

the menu. (Refer to page EF & EC-53.)

SEF284G

!
DOES ENGINE START? No | Goto
Yes
4] Il
CHECK IGNITION TIMING. N.G.| Adjust ignition timing by

Warm up engine sufficiently and check
ignition timing at idle using timing light.
(Models with catalyzer; Refer to page
EF & EC-29
Models without catalyzer: Refer to page
EF & EC-38)

Ignition timing:

15"+ 2° B.T.D.C.

O.K.

(Go to (A) on next page.)

EF & EC-60

turning crank angle sen-
SOf.




TROUBLE DIAGNOSES

Basic Inspection (Cont'd)

8o ving aos B [

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START

AFTER DOING 50 ADJUST
IGKNITION TIMING WITH A
TIMING LIGHT BY TURANING
THE CRANK ANGLE SENSOR

START |

@

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select "IGN TIMING ADJ" in

“WORK SUPPORT" mode.
2. When touching "START",

does engine rpm fall to

No

SEFB16K
75050 rpm (in "N" posi-
5 tion)?
Throttie sensor 2 J,:!',_q.‘ OR
harness connector "t . When disconnecting throttie sen-
.:lll.-

o

SEF955L

sor harness connector, does
engine rpm fall to 750 £50 rpm
{in "MN" position)?

Yes

B THROTTLE sen Aot B[]
#x & £AD) MONITOR Xk % %

THROTTLE SEN o5y
a===== MONITOR s=s====
CAS«RPM [REF) Orpm

IDLE POSITION ON

SEFTO4K

¥

_ | Adjust engine rpm by
" | turning idle adjusting

Screw.

CHECK THROTTLE SENSOCR IDLE
POSITION.

1. Perform "THROTTLE SEMN.

ADJ" in "WORK SUPPORT"

EEFO11

made,
2. Check that output voltage of
throttle sensor is 0.45 to
0.55V. (Throttle valve fully
closes.) and "IDLE POSI-
TION" stays "ON".
OR

N.G.

¥

Measure output voltage of throttle
sensor using voltmeter, and
check that it is 0.45 lo 0.55V.
(Throttle valve fully closed.)

®

i

(Go to on next page.)

EF & EC-61

1. Adjust output voltage
by rotating throttle sen-
sor body,

2. Disconnect throttle
sensor harmess con-
nector for a few sec-
onds and then recon-
nect it.

3. Confirm that “IDLE
POSITION" stays
"ON".




page EF & EC-49.)

2. Count the number of RED
L.E.D. or check engine light
flashes and read out the
codes,

3. Are the codes shown?

Ma

Y

INSPECTION END

EF & EC-62

TROUBLE DIAGNOSES
Basic Inspection (Cont’d)
7 ®
YrMONITOR  TTNO FAIL [ ] l
STARAT SIGNAL OFF | 7]
EIH.EEEC:QSLETES D::‘*F CHECK SWITCH INPUT SIGNAL. N.G.| Repair or replace the mal-
NEUTRAL SW SN Select the following switches in "| lunctioning switch or its
“DATA MONITOR" maode, circuit.
a) Start signal,
b} Idle position,
Air conditioner signal
RECORD ) " Slgnal
i d) Meutral (Parking) switch,
SEFB21K and check the switches' ON-OFF
operation.
[7] oR
== @ Remove E.C.U. from behind
glove box and check the above
switches' ON-OFF operation
using voltmeter at each E.C.U.
terminal,
Switch Condition Voltaga (V)
v Start  [IGN _ IGN 0 - Battery
gignal [ON START voltage
EEF012 Accelerator ped-
alreleasad
E_ idle o 0.45 :.0.55
SELF-DIAG RESULTS position | Accelerator
B Bl pedal fully Approx. 4.0
FAILURE DETECTED TIME depressed
R AIC AT
NO SELF DIAGNOSTIC AIC = A g
FAILURE INDICATED eignal. | $2FE: TON Ep:ff nsau
{Engine runningy) -
FURTHER TESTING MAY
BE REQUIRED ** Neutral Shift levear Isl
(Park- Neutral position 0l
ERASE |[_PRINT _ ing oo | Approx 80
switch) | - care au
SEF227L position
E O.K.
¥
W, READ SELF-DIAGNOSTIC RESULTS. YESL Go to the relevant inspec-
@ . o 5 1. Perform “SELF-DIAG | tion procedure.
L T
2 —HCcHECK™ RESULTS muFie_ :
G s 2. Aead out self-diagnostic
S results.
AED LEO Check engine light 3. Is a failure detected?
OR
@ 1. Set "Sell-diagnostic results
SEFS21K mode” in Mode |l. (Refer to



TROUBLE DIAGNOSES

SEF96IL

mAcTveTESTE [

SELF-LEARN
CONTROL

smmwmw pMONTOR seam==s
CAS-APM (REF}  Bi2rpm
ENG TEMP SEN 93=C
EXH GAS SEN ooy

ASF BLPHA 102%

100%:

CLK?AFI

SEFTHEK

sensar

Exhaust gas

o= 2 \“'1 " "'1'4;
iy 1: :\ \ .-I:' 5
w;%jﬂa_— e -

-
=

€ 3

pLL S

SEFBE1L

Diagnostic Procedure 1 — High Idling after

Warm-up
1

CHECK LLA.A. UNIT.
When pinching the |.A.A. unit hose,
does the engine speed drop?

Yes

Check air regulator,
AA.C. valve and circuit.
(See page EF & EC-137.)

No
|

CHECK INTAKE AIR LEAK.

(MODELS WITH CATALYZER ONLY)

1. Select "SELF-LEARNING

CONT" in "ACTIVE TEST"
mode,

2. Clear the self-learning control
coefficient by touching
“CLEAR".

3. Does the engine speed drop?

Yes

OR

. Disconnect exhaust gas sen-

sor harness connectar.

2. After racing engine at 2,000
rpm under no-load for about
30 seconds, does the engine
speed drop?

No

| and repair.

Discover air leak location

CHECK THROTTLE LINKAGE.

1. Check that throttle linkage moves
smoothly.

2. Confirm that throttle valve both fully
opens and fully closes.

>

INSPECTION END

EF & EC-63

~ | sticking of throftle valve.

Repair throttle linkage or




TROUBLE DIAGNOSES

DNSCOMMECT

AN

3
db

SEF307G

CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

B acTive TEST B ]

% % ® POWER BALANCE %% %
E=me=a==MANITOR ==s====

| |0 EN
(| |

SEFTOTK

Injector harness
~4 cannactar -
-~

SEFBE2L
SEF158|

Diagnostic Procedure 2 — Hunting

CHECK EXHAUST GAS SENSOR.
(MODELS WITH CATALYZER ONLY)
When disconnecting exhaust gas sensor
harness connector, is the hunting fixed?

Yes

Mo

’

™| sor. (See page EF & EC-

Check exhaust gas sen-

125.)

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE"
in "ACTIVE TEST" made.

2. s there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

Mo

When disconnecting each injector
harness connector one at a time,
is there any cylinder which does
not preduce a momentary engine
speed drop?

Yes

Y

Goto B .

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

N.G.

0.K.

!

" | plug(s).

Repair or replace spark

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

Yes

speed rise?
l No

(Goto (A) on next page.)

EF & EC-64

| and repair.

Discover air leak location




TROUBLE DIAGNOSES

SECS4TA

Diagnostic Procedure 2 — Hunting (Cont’'d)

oy

e

CHECK E.G.R. CONTROL VALVE.

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

N.G.

3

r

O.K.

INSPECTION END

EF & EC-65

Y

Repair or replace.




SECS4TA

WactveTesTm [

% % ¥ POWER BALANCE # %%

===w===KMONITOR
CAS-RPM (REF)
AlR FLOW MTR
AAC VALVE

C  annEn

| e

SEFTETH

~4 connectar =
bl

Injactor harness

TROUBLE DIAGNOSES
Diagnostic Procedure 3 — Unstable Idle
1]
CHECK E.G.R. CONTROL VALVE. N.G.| Repair or replace.
Check E.G.R. control valve for slicking. =
QK.
2]
PERFORM POWER BALANCE TEST. No |Goto @ .
@ 1. Pertorm "POWER BALANCE" =
in "YACTIVE TEST" moda.
2. ls there any cylinder which
does not produce a momen-
tary engine speed drop?
OR
When disconnecting each injector
harness connector one at a time,
is thare any cylinder which does
not produce a momentary engine
speed drop?
Yes
i
CHECK INJECTOR. No

SEFS62L

1. Aemove distributor from engine.
(Crank angle sensor hamess con-
nector should remain connected.)

2. Disconnect ignition wires.

Ignition switch ON. (Do not start

engine.)

When rotating distributor shaft slowly

by hand, does each injector make an

operalting sound?

_ | Check injector(s) and cir-

SEF326K

Yes

|

| cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire,

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

4. Check for spark.

N.G.| Check ignition coil, power

Ignition wire

Spark plug

SEF282G

0.K.

Y
(Go to (A) on next page.)

EF & EC-66

" | transistor and their cir-
cuits. (See page EF &
EC-111.)




TROUBLE DIAGNOSES

SEF158]

Diagnostic Procedure 3 — Unstable Idle (Cont'd)

Pressure ="

i

i

®
1
CHECK SPARK PLUGS. N.G.| Repair or replace spark
Remove the spark plugs and check for " | plug(s).
fouling, ete.
O.K.
'
CHECK FUEL PRESSURE. N.G.| Check fuel pump and cir-

1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure,
At idle:
Approx. 245 kPa

(2.45 bar, 2.5 kg/cm?, 36 psi)

MIXTURE RATIO TEST

ACCELERATE TO 2000 APM
AND HOLD THEN TOUCH
START

000 2200

|
[ wex ][ START |

SEF115L

O.K.

T

| euit.

CHECK EXHAUST GAS SENSOR.
(MODELS WITH CATALYZER ONLY)
1. Slart engine and warm it up
@ sufficiently.
2. Perform "MIXTURE RATIO
TEST" in "FUNCTION TEST"
mode,

N.G.

T MONITOR  3NO FALL |

CAS-RPM (REF]
M/R F/C MNT

2000rpm
RICH

| RECORD |

SEF818K

OR

. See "M/R F/C MNT" in "Data

monitor” made.

2. Maintaining engine at 2,000
rem under no-lead (engine is
warmed up sufficiently.),
check that the monitor fluctu-
ates between “"LEAN" and
“RICH" more than 5 times
during 10 seconds.
RICH—=LEAN—RICH—

1 time 2 times
LEAN—RICH.......

I|
CHECK™

b S

~
N

Check engine light

RED LE.D

OR
. Set "Exhaust gas sensor
monitor” in the self-diagnostic
Mode |l. (See page EF &
EC-50.)

2. Maintaining enging at 2,000
rem under no-load, check to
make sure that the RED
L.E.D. an the E.C.U. or the
check engine light on the
instrument panel goes ON and
OFF more than 5 times during
10 seconds.

SEFB21K

lD.K_

(Go to (B) on next page.)

EF & EC-67

" | sor.

Replace exhaust gas sen-




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

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

the blow-by air supply), does the engine
speed rise?

No

S| v
: CHECK IDLE ADJ. SCREW CLOGGING. |No | Check for IAS clogging or
1. Perform "IGN TIMING ADJ" in throttle valve clogging.
W (6N TiMiNG ADJ W [] @ “WORK SUPPORT" mode.

=— COMDITION SETTING —- 2. Can you sel engine rpm at
750+ 50 rpm (in "N" position)
by turning idle adjusting

Y

ion,T FeepBack: HOLD

====== MONITOR ===T==2 screw?
CAS-RPM (REF]  782rpm oR
IGN TIMING 158TDC 7
IDLE POSITION oN @ 1. Disconnect throtlle sensor
harness connector,
2. Can you set engine rpm at
SEF788K 750+ 50 rpm (in “N" position)
by turning idle speed adjusting
screw?
Yes
L
CHECK COMPRESSION PRESSURE. N.G.| Check pistons, piston
e Check compression pressure. | rings, valves, valve seats
Standard: and eylinder head gas-
kPa (bar, kg/em?, psi)300 rpm kets.
1,226 (12.26, 12.5, 178)
Minimum:
EEFO1Sl|  kPa (bar, kg/em?, psiy300 rpm
1,079 (10.79, 11.0, 156)
7 g 6« . Difference between each cylinder:
\%\ Idle speed kPa (bar, kglcm?, psi)y300 rpm
: f. Decrease JN\ adjusting screw 98(0.98, 1.0, 14)
/ DR O.K.
(’L\‘i/ %h Increase
L -\""'-\_e\_\_ .-'\.:J- @J! T e m
N > CHECK E.C.U. HARNESS CONNECTOR. | N.G.| Repair or replace.
i : Check the E.C.U. pin terminals for dam- i
S / /7 \::,‘“—“ age or poor connection of E.C.U. har-
sEFoaal| | MESS connector.
O.K
o
12 ¥ Trouble is fixed.
TRY A KNOWN GOOD E.C.U.% _| Replace E.C.U.
Trouble is not fixed.
COMPRESSION |
PRESSURE INSPECTION END

+*: E.C.U. may be the cause of a problem, but this is rarely the case,

SEF303G|

EF & EC-68
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] Diagnostic Procedure 4 — Hard to Start or
- Impossible to Start when the Engine is Cold
1]
CHECK BATTERY AND STARTER. NE_; Repair or replace.

Check battery and starter condition.
(Refer to EL sectlion.}

QLK.
Y
[ CHECK FUEL PRESSURE. No _ | Check fuel pump and cir-
2 BAcTVvETESTE [ @ 1. Turn ignition switch "ON". "] cuit. (See page EF &
N 2. Perform “FUEL PUMP EC-133.)
FueL PuMP ReLay O RELAY" in “ACTIVE TEST"
=== MONTOR === mode.
CAS:APM (REF Cram 3. Pinch fuel feed hose with fin-
— qers.
Is fuel pressure pulsation feit
- on the fuel feed hosa?
ON | [ OFF | oR
@ 1. Pinch fuel feed hose with fin-
gers.
2. When cranking the engine, is
there any pressure on the fuel
feed hose?
Yes
CHECK AIR REGULATOR AND ALA.C. YES‘ Check AA.C. valve, air
VALVE, " | regulator and circuits.
When pressing accelerator pedal fully, (See pages EF &
can you start the engine. EC-137.)
No
CHECK INJECTOR. No | Check injector(s) and cir-
1. Remove distributor from engine. 7| cuit{s).

(Crank angle sensor harness con-
nector should remain connected.)
. Disconnect ignition wires.
3. Turn ignition switch ON. (Do not start
engine.)
4. When rotating distributor shaft slowly
by hand, dogs each injector make an
operating sound?

1 Yeas

®

na

[ il ; SEF326K

EF & EC-69
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Diagnostic Procedure 4 — Hard to Start or
Impossible to Start when the Engine is Cold

(Cont'd) @

|

Ignition wire
b
- Spark plug
L i »
SEF282G

SEF 156!

CHECK IGNITION SPARK. N.G.| Check ignition coil, power
1. Disconnect ignition wire from spark " | transistor and their cir-
plug. cuits. (See page EF &
2. Conneclt a known good spark plug to EC-155.)
the ignition wire.
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
O.K.
CHECK SPARK PLUGS. N.G.| Repair or replace spark
Remove the spark plugs and check for " | plug(s).
fouling, etc.
O.K.
!
CHECK E.C.U. HARNESS CONNECTOR. | N.G.| Repair or replace.
Check the E.C.U. pin terminals for dam- g
age or poor connection of E.C.U. har-
ness connector.
O.K.
E !
CHECK E.C.U. POWER SUPPLY AND | N.G.| Repair or replace.
GROUND CIRCUIT. 2
Refer lo page EF & EC-95.
O.K.
Trouble is fixed.

Y

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

Replace E.C.U.

Trouble is not fixed.

¥

INSPECTION END

+*; E.C.UU. may be the cause of a problem, but this is rarely the case.

EF & EC-70
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e

B

i B ACTIVE TESTH

| FUEL PUMP RELay ON

=== MONTOR== =
CAS.APM [REF) Orpm

[ ON | SN[ OFF |

SEF7ROL

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

CHECK FUEL PRESSURE.

1. Turn ignition switch “OMN".

2. Perform "FUEL PUMP
RELAY" in "ACTIVE TEST"
mode.

3. Pinch fuel feed hose with fin-
gers.
Is fuel pressure pulsation feit
on the fuel feed hose?

i [

. | Check fuel pump and cir-

OR
1. Pinch fuel feed hose with fin-
@ gers.
2. When cranking the engine, is
there any pressure on the fuel

"| cuit. (See page EF &

EC-133.)

Ignition wire

feed hose?
- Y,
I} es
CHECK FUEL VAPOR. Yes | Check fuel properties.
1. Disconnect fuel pressure regulator i
vacuum hose and plug hose.
2. Can you start engine?
= Mo
L 4
CHECK INJECTOR. No _ | Check Injector(s) and cir-
Does each injector make an operating 7| cuit(s).
sound at idle?
Y
ﬂ i B5
CHECK IGNITION SPARK. N.G.| Check ignition coil, power
1. Disconnect ignition wire from spark " | transistor and circuits.
plug. (See page EF & EC-155.)
2. Connect a known good spark plug to
the ignition wire
3. Place end of spark plug against a
suitable ground and crank engine.
4. Check for spark.
O.K.
E Y
CHECK E.C.U. HARNESS CONNECTOR. N-G; Repair or replace.
Check the E.C.U. pin terminals for dam- i
age or poor connection of E.C.U. har-
ness connector,
= LK
I
N.G.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-99.

OK.
v

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

. | Replace E.C.U.

=

Trouble is not fixed.

L

INSPECTION END

SEF282G

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

EF & EC-71



TROUBLE DIAGNOSES

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

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

N.G.

SEFaBsD|

O.K.

¥

Repair or replace.

BacTveTESTH [
FUEL PUMP RELaY ON

=== MONITOH = = =
CAS+RPM (REF) Orpm

[ ON | N[ OFF |

CHECK FUEL PRESSURE.

®

. Perform "FUEL PUMP

Turn ignition switch "ON".

RELAY" in “"ACTIVE TEST"
mode.

. Pinch fuel feed hose with fin-

gers.
Is fuel pressure pulsation felt
on the fuel feed hose?

OR

No

. Pinch fuel feed hose with fin-

gers.

. When cranking the engine, is

thera any pressure on the fuel
feed hose?

i)
ad

Yeas

Y

" | cuit. (See page EF &

Check fuel pump and cir-

EC-133.}

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

Yes

Mo

L &

| age.

Check injector(s) for leak-

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

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

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Mo

l‘r'es

®

EF & EC-72

Check injectors and cir-
cuits,




TROUBLE DIAGNOSES

5|

Ignition wire

SEF282G

SEF1561

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

(Cont'd) @
CHECK IGNITION SPARK. N-G_- Check ignition coll, power

1. Disconnect ignition wire from spark
plug,

2. Connect a known good spark plug to
the ignition wire.

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

4, Check for spark,

Ok
6] !

" | transistor and circuits.

(See page EF & EC-155.)

CHECK SPARK PLUGS.
Remove the spark plugs and check for

fouling, etc.

N.G

A

QK.
!

7| pluals).

Repair or replace spark

CHECK E.C.U. CONTROL VALVE.
(MODELS WITH CATALYZER ONLY)
Check the E.C.R. control valve for stick-

ing.

N.G.

O.K.

!

Repair or replace.

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

N.G.

O.K.

L

Repair or replace.

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

Refer to page EF & EC-99.

C.K.
m L

Repair or replace

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

b J

Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END

+*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-73



TROUBLE DIAGNOSES

Diagnostic Procedure 7 — Hesitation when the
Engine is Hot

CHECK FUEL VAPOR. Yes | Check fuel properties.

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

2. Perform cruise test,

3. Does the hesitation disappear?

= ' Ma
w CHECK CANISTER PURGE. Yes | Check purge and vacuum

B/ AT
Activated carbor—
canistar b

1. Disconnect canister purge line hose line.
and plug hose.

2. Periorm cruise test.

3. Does the hesitation disappear?

l No
CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak location
When pinching blow-by hose (lowering ~ | and repair.
the blow-by air supply), does the engina
speed rise?

Mo

¥

INSPECTION END

EF & EC-74



TROUBLE DIAGNOSES

SEF1561

Diagnostic Procedure 8 — Hesitation when the

Engine is Cold

1]
CHECK SPARK PLUGS. N.G.| Repair or replace spark
Remove spark plugs and check for 7| plug(s).
fouling, etc.
O.K.
E Y
CHECK FOR INTAKE AIR LEAK. YESL Discover air leak location

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

"| and repair.

Mo

Trouble is fixed.

TRY A KNOWN GOOD AIR FLOW
METER.

Replace air flow meter.

Trouble is not fixed.

¥

CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valves,
clean them.

INSPECTION END

EF & EC-75



TROUBLE DIAGNOSES

SEF1561

Normal Conditions
1]

Diagnostic Procedure 9 — Hesitation under

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

N.G.

O.K.

'

" | plug(s).

Repair or replace spark

CHECK EXHAUST GAS SENSOR.
(MODELS WITHCATALYZER ONLY)

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEN TOUCH
START

2000 2200 o

5|
[ next [ START ]

SEF115L

1. Start engine and warm it up

sufficiently.
2. Periorm "MIXTURE RATIO
TEST" in "FUNCTION TEST"
maode.

CR

N.G

1. See "M/R F/IC MNT" in
“DATA MONITOR" mode.
2. Maintaining engine at 2,000

pm under no-load (with
engine warmed up
sufficiently.), check to make

TTMONITOR  rNO FalL [|

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

2000rpm
RICH

L RECORD |

SEFB1BK

sure that the monitor fluctu-
ates betwean "LEAN" and
“RICH" more than 5 limes
during 10 seconds.
RICH—LEAN—RICH —

1 time 2 times
LEAN—RICH.......

OR
. Set “"Exhaust gas sensor
monitor” in the self-diagnostic
Made Il. (See page EF &

EC-50.)

e -
— [ CHECK™
o e

A TN

Check engine hight

RED LED

SEFE21K

2. Maintaining engine at 2,000
rpm under no-load, check that
the RED L.E.D. on the E.C.U.
or the check engine light on
the instrument panel goes ON
and OFF more than 5 times
during 10 seconds.

= O.K.
y

Replace exhaust gas sen-
s0r.

CHECK CANISTER PURGE.
(MODELS WITH CATALYZER ONLY)

1. Disconnect canister purge line hose

Ay.:tmted l:arbon ”
canister

and plug hose,
2. Perform cruise test.
3. Does the hesitalion disappear?

Yos

LNa

{Go to @' on next page.}

EF & EC-76

Check purge and vacuum




TROUBLE DIAGNOSES

Diagnostic Procedure 9 — Hesitation under
Normal Conditions (Cont’d)

®

CHECK FOR INTAKE AIR LEAK. Yes | Discover air leak localion
When pinching blow-by hose (lowering *| and repair.

the blow-by air supply), does the engine
speed rise?

Mo

INSPECTION END

EF & EC-77



TROUBLE DIAGNOSES

[

Turning
1

Diagnostic Procedure 10 — Engine Stalls when

CHECK FUEL LEVEL.

in tank.

Fill fuel tank with fuel.

Check to see that there is enough fuel

oK

)

SEF386l| | PERFORM POWER BALANCE TEST.

@actveTestm O

%% % POWER BALANCE *% %
==sss==MONITOR ==a=s==

CAS.APM (REF)  B25rpm
AIR FLOW MTR 153V
AAC VALVE 26%

B |
[_“_"_II_] START

2. Is there any cylinder which

tary engine speed drop?
OR

No | Goto @

@ 1. Perform "POWER BALANCE"
in "ACTIVE TEST" mode.

does not produce a momen-

®

9
SEFTATK ppaad by

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

not produce a momentary engine

Yes

A

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor hamess con-
nector should remain connected.)

2. Disconnect ignition wires.

engine.)

operating sound?

Mo | Check injector(s) and cir-

3. Turn ignition switch ON. (Do not start

4. When rotating distributor shaft slowly
by hand, does each injector make an

Yes

4] !

| cuit{s).

CHECK IGNITION SPARK.

plug.

the ignition wire.
3. Place end of spark plug against a

suitable ground and crank engine.

Ignition wire

Spark plug

N.G.| Check ignition coil, power

1. Disconnect ignition wire from spark

2. Connect a known good spark plug to

4, Check for spark.
{ OK.

(Go to (A} on next page.)

SEF282G

EF & EC-78

| transistor and circuits.
(See page EF & EC-155.)




TROUBLE DIAGNOSES [SR]

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

®
l
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

1. Release fuel pressure o zero, (Refer ™ lator diaphragm.
fo page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kg/em?, 36 psi)
A few seconds after ignition switch
is tumed OFF to ON:
Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

Ok

Y

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

N

QK

!

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

GROUND CIRCUIT, ¥

Refer lo page EF & EC-89,

oK

] % Trouble is fixed.

TRY A KNOWN GOOD E.C.U.% .| Replacde E.C.U.

Trouble is not fixed.

¥
INSPECTION END

+*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-79



TROUBLE DIAGNOSES

SEFBETL

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot
1]

CHECK FUEL VAPOR,

1. Disconnect fuel pressure regulator
vacuum hose and plug hose.
Perfarm cruise test.

3. Does the engine stall disappear?

Yes

Check fuel properties.

BacTve TESTH O
% & % POWER BALANCE %% %

s=smcc== MONITOR ===s===
CAS-APM (REF)  B25rpm
AlR FLOW MTR 163V
AAC VALVE 26%
] —
i
| NE3N |
START

T

|

SEFTATK

No

I

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE"
in "ACTIVE TEST" mode.

2. |s there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

Mo

|Goto H .

. e
Injector harness
4 connectar |

SEF326K

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

Yes

3

v

CHECK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor hamess con-
nector should remain connected.)

2. Disconnect ignition wires.

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

4. When rotating distributor shaft slowly
by hand, does each injectormake an
operating sound?

No

Check injactor(s) and cir-

l Yes

(Go to (& on next page.)

EF & EC-80

" | cuit(s).




TROUBLE DIAGNOSES

Ignition wire

Spark plug

SEF282G

) "‘""" _/ =
1—-' ""b
i ’fc E" A@W\
¥ SEFQE-IiL

Diagnostic Procedure 11 — Engine Stalls when

the Engine is Hot (Cont’d)
®

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

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

4. Check for spark.

N.G.

O.K.

'

Check ignition coil, power
transistor and their cir-
cuits. (See page EF &
EC-161.)

CHECK FUEL PRESSURE.
1. Helease fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 294 kPa
{2.94 bar, 3.0 kg/em?, 43 psi)

N.G.

O.K.

¥

L 4

Check fuel pressure regu-
lator diaphragm.

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

N.G.

O.K.

4

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-989.

N.G.

O.K.

8] !

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.*x

Replace E.C.U.

Y

Trouble is not fixed.

INSPECTION END

+*: E.C.U. may be the cause of a problem, but this is rarely the case.

EF & EC-81
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[

mactveTesTe [

%% £ POWER BALANCE % ¥

==ese=z=zhlMONITOR s=s=====
CAS-APM (REF)  B2Srpm
AlR FLOW MTR 1.53v
AALC VALVE 26%

:
WG e

i |

SEFTETK

Diagnostic Procedure 12 — Engine Stalls when

the Engine is Cold
1]

CHECK AIR REGULATOR AND A.A.C.
VALVE.

When the engine is cold, can you start
the engine when pressing accelerator

padal fully?

MN.G.

oK.

2

L J

Check A.A.C. valve, air

~ | regulator and circuit. (See

pages EF & EC-137.)

PERFORM POWER BALANCE TEST.

1. Perform "POWER BALANCE"

@ in “ACTIVE TEST" mode.

2. |s there any cylinder which
does nol produce a momen-
lary engine speed drop?

OR

N.G.

|nj!‘ﬂ1ﬂ‘f harnass
connector
i

When disconnecting each injector
hamess connector one at a time,
is there any cylinder which does

not preduce a momentary engine

speed drop?
E

Goto [& .

SEF326K

Ignition wir

Spark plug

l O.K.

CHECK INJECTOR.

1. Hemove distributor from engine.
(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

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

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

N.G.

=

Check injector(s) and cir-

" | cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire.

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

SEF282G

4. Check for spark.
l O.K.

(Go to (A) on next page.)

EF & EC-82

Check ignition coll, power
transistor and circuits.
(See page EF & EC-155.)
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Diagnostic Procedure 12 — Engine Stalls when

SEF1561

the Engine is Cold (Cont'd)

o
Pressure =~

- r
. is turned OFF to ON:
/ -'&\' SEFSEAL 2

@
CHECK SPARK PLUGS. N.G.| Repair or replace spark
Remove the spark plugs and check for | plugis).
fouling, ate.
O.K.
}
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

1. Release fuel pressure to zero. (Reler
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kg/em?, 36 psi)
A few seconds after ignition switch

Approx. 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

0.K.

*! lator diaphragm.

CHECK E.C.U. HARNESS CONNECTOR. |N.G.

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

O.K.

L

Repair or replace,

CHECK E.C.U. POWER SUPPLY AND N.G.

GROUND CIRCUIT.
Refer to page EF & EC-99,

Q.K.

Repair or replace.

g _—
v Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

h

Replace E.C.LU.

Trouble is not fixed.

¥

INSPECTION END

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

EF & EC-83



TROUBLE DIAGNOSES

B AAC VALVE SYSTEM R

LET ENGINE IDLE
THEN
TOUCH START
(A/C SW-LIGHT SW OFF)

QL UF JoWNIGd

[ nexr ][ START |
SEF196L

macve esTm [

AAC/N OPENING 960

=======MDN|TDH — T

CAS-RPM (REF)  800rpm

AIR FLOW MTH 149

EMG TEMP SEN gIer

SEF7HOK

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

CHECK A.A.C. VALVE.
1. Start engine and warm it up
sufficiently.
2. Perform “AAC VALVE SYS-
TEM" in “FUNCTION TEST"
mode,

MNao

OR
1. Select "A.A.C. VALVE OPEN-

@ ING" in "ACTIVE TEST"

mode,

2. When louching "Qu" and
"Qd", does the engine speed
change according to the per-
cent of A.A.C. valve opening?

OR

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

Yes

™| circuit. (See page EF &

Check A.A.C. valve and

EC-137.)

PERFORM POWER BALAMNCE TEST.

1. Perform “"POWER BALANCE"

in "ACTIVE TEST" mode.

2. ls there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

Mo

Go 1o

macrvetesTm L
* & $POWER BALANCE % % %

m===c==pON|TOR ss====7
CAS-RPM (REF) E26rpm
AIR FLOW MTR 1.53v
AAC VALVE 26%

BEC
ﬁml_ll'—_—l STARAT

SEF7ITK

Injector hamess

4 connectar
=

When disconnecting each injector
hamess connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

1 Yes

{Go to (A) on next page.)

EF & EC-84
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SEF326K
Ignition wire
%
« 1 L)
SEF2820)|
ff’il F"a';nssurq,*"‘ﬁ
{ f | e

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

(Cont'd) @

|

CHECK INJECTOR.
1. Remove distributor from engine.

No

(Crank angle sensor harness con-
nector should remain connected.)

2. Disconnect ignition wires.

3. Turn ignition switch OM. (Do not start
engine.}

4. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

Yes

v

Check injector(s) and
their circuit(s).

1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 284 kPa
(2.94 bar, 3.0 kg/lcm?, 43 psi)

CHECK IGNITION SPARK. N.G.| Check ignition coil, power
1. Disconnect ignition wire from spark " | transistor and their cir-
plug. cuits. (See page EF &
2. Connect a known good spark plug to EC-155.)
the ignition wire.
3. Place end of spark plug against an
earth point with engine cranking.
4. Check for spark.
s
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

lator diaphragm.

6] lD.K.

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

Repair or replace.

| O.K.

| CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Reler to page EF & EC-99.

Repair or replace.

O.K.

v

Trouble is fixed,

TRY A KNOWN GOOD E.C.U.x

_| Replace E.C.U.

Trouble is not fixed.
v

INSPECTION END

*; E.C.U, may be the cause of a problem, bul this is rarely the case.

EF & EC-85



TROUBLE DIAGNOSES

B AAC VALVE SYSTEM B

LET ENGINE IDLE
THEN
TOUCH START
[A/C SWLLIGHT SW OFF)

[ nex | START |

SEF196L

Diagnostic Procedure 14 — Engine Stalls after

Decelerating
(1]

CHECK A.A.C. VALVE.
1. Start engine and warm it up
sufficiently.
2. Perorm "AAC VALVE SYS-
TEM" in "FUNCTION TEST"
mode.
OR

Mo

- Check A.A.C. valve and

BACTvE TESTE L

AACH DPENING 26%
======:MDN|TGF| = e
CAS-RPM [REF) B00rpm
AlR FLOW MTR 149V

ENG TEMP SEN g2°C

O UP J[DWNod

SEFTSEK

1. Select "A.A.C. VALVE OPEN-

@ ING" in "ACTIVE TEST"

mode.

2. When touching "“Qu" and
"Qd", does the engine speed
change according to the per-
cent of A.A.C. valve opening?

OR

When disconnecting A.A.C. valve
harness conneclor, does the
engine speed drop?

SEFB69L]

Yas
:ﬂ

~ | circuit. (See page EF &

EC-137.)

CHECK IDLE ADJ. SCREW CLOGGING.
1. Perform “IGN TIMING ADJ" in

"WORK SUPPORT" mode.

2. Can you set engine rpm at
750 =50 rpm (in “N" position)
by turning idle adjusting
screw’?

Mo

£

B IGN TIMING ADJ B []
~— CONDITION SETTING —-
ion/T FeepBack: HOLD

s===== MONITOR ======2
CAS-RPM (REF]  782rpm

IGN TIMING
IDLE POSITION ON

SEFTBEK

OR

. Disconnect throttle sensor

harness connector.

2. Can you sel engine rpm at
750 £ 50 rpm (in "N" position)
by turning idle adjusting
screw?

EEF0 3

J Yas

(Go to (A) on next page.)

EF & EC-86

= throttle chamber clogging.

Check for IAS clogging or




TROUBLE DIAGNOSES
Diagnostic Procedure 14 — Engine Stalls after
Decelerating (Cont’d)
& speed
O eCreiin /g adjusting screw ®
/ f‘,@h\\&
= 4 Increase
AN
¢ e
SEFS48L
— :
mactvetesTm [ X
PERFORM POWER BALANCE TEST. No | Goto .
* ¥ ¥ POWER BALANCE %% ¥ @ 1. Perform “POWER BALANCE" =
mmm=s==pMONITOR sss===5| i L
CAS-APM (REF) H25rpm in "ACTIVE TEST" mode.
AIR FLOW MTR 153 2. |s there any cylinder which
AAC VALVE 20% does not produce a momen-
| tary engine speed drop?
Bl 2] st OR
| | ) | it When disconnecting each injector
hamess connector one at a time,
SEFTATK
i is there any cylinder which does
s nol produce a momentary engine
= LA T M C
oy \ el - speed drop?
| ‘ e N .
n _,,@I ;
Ty Py r
injector hamess I ?‘H\ |
connactor 7 f'%.‘ 7 f’_ I ¥
L= 3 CHECK INJECTOR. No

A

1. Remove distributor from engine.
(Crank angle sensor hamess con-
nector should remain connected.)

2. Disconnect ignition wires.

SEF326K

3. Turn ignition swilch ON. (Do not start
angine.)

When rotating distributor shaft slowly
by hand, doges each injector make an
operating sound?

4.

_| Check injector(s) and cir-

Yes

¥

7| cuit{s).

| CHECK IGNITION SPARK.

Ignition wire

Spark plug

SEF282G)

1. Disconnect ignition wire from spark
plug.

. Connect a known good spark plug to
the ignition wire.

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

. Check for spark.

Mo

Check ignition coil, power

L Yes
{Go to on next page.)

EF & EC-87

" | transistor and circuits.

(See page EF & EC-155.)
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5 i
—Pressure
3

MIXTURE RATIO TEST
ACCELERATE TO 2000 RPM

AND HOLD THEN TOUCH
START

.

2000 ZEEII}LL'

[wex || START |

SEF115L

Diagnostic Procedure 14 — Engine Stalls after

Decelerating (Cont'd)
®
}

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:

Approx. 245 kPa
(2.45 bar, 2.5 kg/lem?, 36 psi)

A few seconds after ignition switch
is tumed OFF to ON:

Approx. 284 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

YemoniToR Yo FaiL [

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

2000rpm
RICH

[ RECORD i

SEFG18K

O.K.
v

~| lator diaphragm.

Check fuel pressure regu-

CHECK EXHAUST GAS SENSOR.
1. Start engine and warm it up

sufficiently.

2. Perform "MIXTURE RATIO

TEST" in "FUNCTION TEST"
mode,
OR

B

"--..HL I f..rf

—[CHECK™

/ S
N

gg

RED LED

Check engine Tight

SEFE21K

@l,

2. Maintaining engine at 2,000

See "M/R F/C MNT" in
“DATA MONITOR" mode.

rpm under no-load {with
engine warmed up
sufficiently.), check to make
sure that the monitor fluctu-
ates between “LEAN" and
“RICH" more than 5 times
during 10 seconds.
RICHLEAN—RICH -+

1 time 2 times
LEAN—RICH.......

OR

. Set "Exhaust gas sensor
monilor” In the seli-diagnostic
Mode Il. (See page EF &
EC-50.)

2. Maintaining engine at 2,000

rpm under no-load, check that
the RED L.E.D. on the E.C.L.
ar the check engine light on
the instrument panel goes ON
and OFF more than & times
during 10 seconds.

O.K.
r

Replace exhaust gas sen-
SOr.

CHECK E.C.U. HARNESS CONNECTOR.
Check the E.C.U. pin terminals for dam-
age or paor connection of E.C.U. har-
ness connectar.

N.G.

O.K.

(Go to (© on the next page.)

EF & EC-88

Repair or replace.




TROUBLE DIAGNOSES [SR]

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

©
'
CHECK E.C.U. POWER SUPPLY AND N-G:_- Repair or replace.
GROUND CIRCUIT. &
Refer to page EF & EC-95.
O.K.
__m ¥ Trouble is fixed.
TRY A KNOWN GOOD E.C.U.%

. | Replace E.C.U.

Trouble is not fixed.

Y

INSPECTION END

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

EF & EC-89



TROUBLE DIAGNOSES

[SR]

=amwswsMONITO
CAS-APM (REF)
AlR FLOW MTR
AAL VALVE

B acTive TEST B O
% % & POWER BALANCE %% %

1.53v

B2Srpm
20%

B 2]s]
|

5
TEST

START

SEFTETH

Injecior hamess
connector ™
-

SEF326K

lgnition wire

Spark plug

SEF282G

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed

PERFORM POWER BALANCE TEST.

1. Periorm “POWER BALANCE"

@ in "ACTIVE TEST" mode.

2. Is there any cylinder which
does nol produce a momen-
tary engine speed drop?

OR

No | Goto [E]

When disconnecting each injector
hamess connector one at a time,
is there any cylinder which does
not produce a momentary engine
speed drop?

Yes

Y

-

CHECHK INJECTOR.

1. Remove distributor from engine.
(Crank angle sensor hamess con-
nector should remain connected.)

. Disconnect ignition wires.

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

. When rotating distributor shaft slowly
by hand, does each injector make an
operating sound?

No | Check injector(s) and cir-

Yes

T

~| cuit(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

. Connect a known good spark plug to
the ignition wire.

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

. Check for spark.

No | Check ignition coil, power

{ Yes

(Go to (A) on next page.)

EF & EC-90

| transistor and circuits.
(See page EF & EC-155.)




TROUBLE DIAGNOSES

SEFS6IL

Diagnostic Procedure 15 — Engine Stalls when
Accelerating or when Driving at Constant Speed

(Cont'd)
®

|

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressurs.
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kglcm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 284 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

O.K.

Check fuel pump, circuit
and fuel pressure regula-
tor,

CHECK FOR INTAKE AIR LEAK.

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

Yes

Mo

!

" | and repair.

Discover air leak location

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

N.G.

4

O.K

!

Repair or replace.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-948.

Yes

Mo

!

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.*x

Replace E.C.L.

Trouble is not fixed.

INSPECTION END

#: E.C.UU. may be the cause of a problem, but this is rarely the case,

EF & EC-91



TROUBLE DIAGNOSES

[SR]

SEFa83!

BAcTvETEST B

CAS-RPM (REF)
AIR FLOW MTR
AAC VALVE

% % & POWER BALANCE ®% %
z===s===,MONITOR ====

[

-

SEFTATK

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

CHECK BATTERY AND ALTERMATOR.
Check battery and alternator condition.

(Refer to EL section.)

N.G.

0K
!

Repair or replace.

PERFORM POWER BALANCE TEST.

1. Parform “POWER BALANCE"

in "ACTIVE TEST" mode.

2. Is there any cylinder which
does not produce a momen-
tary engine speed drop?

OR

Ma

When disconnecting each injector
harness connector ane al a time,
is there any cylinder which does

not produce a momentary engine

speed drop?

Injecter harness
~4 connector 7
=

SEF962L

Yes

Y

Goto & .

CHECK INJECTOR.

1. Hemove distributor from engine,
(Crank angle sensor hamess con-
nector should remain connected.)

2. Disconnect ignition wires.

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

4. When rotating distributor shaft slowly
by hand, does each injectort make
an operating sound?

Mo

Yes

L J

" cuit(s).

Check injector(s) and cir-

lgnition wire

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the ignition wire,

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

4. Check for spark.

SEF2BZG

=

{(Go to (A) on next page.)

EF & EC-92

| transistor and circuits.

Check ignition coll, power

(See page EF & EC-155,)




TROUBLE DIAGNOSES

&
X“?f

Prassure [~ -

®

Diagnostic Procedure 16 — Engine Stalls when
the Electrical Load is Heavy (Cont'd)

CHECK FUEL PRESSURE.

1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)

2. Install fuel pressure gauge and check

fuel pressure.
At idle:

Approx. 245 kPa

(2.45 bar, 2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:

Approx. 294 kPa

(2.94 bar, 3.0 kg/em?, 43 psi)

N.G.

Check fuel pressura regu-

O.K.

~| lator diaphragm,

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

Repair or replace.

O.K.

CHECK E.C.U. POWER SUPPLY AND
GROUND CIRCUIT.
Refer to page EF & EC-94.

oK

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.*x

k

Replace E.C.L.

Trouble is not fixed.

¥

INSPECTION END

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

EF & EC-93



TROUBLE DIAGNOSES
Diagnostic Procedure 17 — Lack of Power and
Stumble

(1]
CHECK FUEL PRESSURE. N.G.| Check fuel pressure regu-

SEFBE3L

1. Release fuel pressure to zero. (Refer
to page EF & EC-167.)
2. Install fuel pressure gauge and check
fuel pressure,
At idle:
Approx. 245 kPa
(2.45 bar, 2.5 kg/cm?, 36 psi)
A few seconds after ignition switch
is turned OFF to ON:
Approx. 284 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)

OLK.

Y

"\ lator diaphragm.

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

the blow-by air supply), does the engine
speed rise?

Yes

Discover air leak location

Mo

INSPECTION END

EF & EC-94

and repair.




TROUBLE DIAGNOSES

Diagnostic Procedure 18 — Detonation

CHECK FOR INTAKE AIR LEAK.

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

Yes

8 I

Discover air leak location
and repair.

SEFB20F

CHECK E.G.R. OPERATION.

(MODELS WITH CATALYZER ONLY)

1. Apply vacuum directly to the E.G.R.
valve using a handy vacuum pump.

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

Mo

Yes

o
3
¥

Check E.G.R. valve for

- sticking.

CHECK E.G.R. & CANISTER CONTROL
SOLENOQID VALVE.

(MODELS WITH CATALYZER ONLY)

WacTl'E TEsT W [
EGR LONT, SGL-U

MGHITER

CHS:EPMOREF

G H-2FF

OFF

BE7r P

1. Select "E.G.R. CONT SOL
VALVE" in "TACTIVE TEST"
mode.,
2. Turn E.G.R. & canister control
solenoid valve ON and OFF.

3. Check operating sound.

OR
@ 1. Disconnect E.G.A. & canister
control solencid valve hamess
connector.

SEF582K 2. Supply E.G.R. & canister con-

trol solenocid valve terminals

SEF381K

with battery current and check
operating sound.

lmc.

{Go to (A on next page.)

EF & EC-95

Check solenoid valve and

| eircuit.




TROUBLE DIAGNOSES

®

|

Diagnostic Procedure 18 — Detonation (Cont'd)

CHECK VACUUM HOSES. N.G.

Repair or replace.

(MODELS WITH CATALYZER ONLY)

Check the following vacuum hoses for

clogging, cracks and poor connection.

(1) E.G.R. control valve to B.P.T. valve

(Z) B.P.T. valve to 3-way connector

(3} 3-way connector to E.G.R. & canis-
ter control solenoid valve

{4 E.G.R. & canister control solenoid
valve to vacuum fube

(3} Vacuum tube lo air cleaner

E.G.R. & canister control solenoid
valve to lower throtile body

0.K.

SEF156|

CHECK FOR OIL LEAK TO COMBUS- Yesh

Check pistons, piston

TION CHAMBER.

Remove spark plugs and check for foul-
ing with oil.

~ | rings, valves, valve seats,

valve oil seal, enging oil
level, etc.

Mo

INSPECTION END

EF & EC-96



TROUBLE DIAGNOSES

START

MIXTURE RATIO TEST

ACCELERATE TO 2000 RPM
AND HOLD THEW TOLICH

2000 2200

b

| NExT

I

START |

SEF1135L

Diagnostic Procedure 19 — Surge

CHECK EXHAUST GAS SENSOR.

1.

2.

Start engine and warm it up
sufficiently.
Perform "MIXTURE RATIO
TEST" in "FUNCTION TEST"
made.

OR

N.G.

YT MONITOR  YYNO FaIlL [ ]

CAS«RPM (REF)
MR F/C MNT

2000rpm
RICH

| RECORD |

SEFB18K

RED LED

b
T -

-
N

CHECK™

-

Chack enging light

SEFE21K

. See "M/R F/IC MNT" in

“DATA MONITOR" mode.

. Maintaining engine at 2,000

rpm under no-load (with
engine warmed up
sufficiently.), check lo make
sure that the monitor fluctu-
ates between "LEAN" and
"RICH" more than 5 times
during 10 seconds.

RICH—LEAN— RICH—

1 time 2 times

OR

SECH4TA

. Set "Exhaust gas sensor

monitor” in the self-diagnostic
Mode |l. (See page EF &
EC-50.)

Maintaining engine at 2,000
om under no-load, check that
the RED L.E.D. on the E.C.U.
ar the check engine light on
the instrument panal goes ON
and OFF more than & times
during 10 seconds.

O.K.

Replace exhaust gas sen-

" | sor.

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

0K

Repair or replace.

Trouble is fixed.

TRY A KNOWN GOOD E.C.U.x

b

Replace E.C.U.

Trouble is not fixed.

INSPECTION END

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

EF & EC-97




TROUBLE DIAGNOSES

' SEF263L

Diagnostic Procedure 20 — Backfire through the

Intake
(1]

CHECK SPARK PLUGS.

N-G; Hepair or replace spark

Remove the spark plugs and check for | plug(s).
fauling, etc.
O.K.
Y
CHECK INTAKE AIR LEAK. Yes | Discover air leak location

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

No
!

CHECK FOR INTAKE VALVE DEPOS-
ITS.

If there are deposits on intake valvas,

remove them.

INSPECTION END

and repair.

Diagnostic Procedure 21 — Backfire through the

Exhaust

CHECK ENGINE TEMPERATURE SEN-
SOR.

Check engine temperature sensor and
its circuil. (See page EF & EC-108.)

N.G.

Replace or repair.

QLK.

INSPECTION END

EF & EC-98




TROUBLE DIAGNOSES

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

FUSE BLOCK
Refar ta P R
SUPPLY ROUTING-
In EL mection}

cm
£
3
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ur I'H“]:__lfzr to |last page
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s g EE A | ]
7
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TROUBLE DIAGNOSES

Diagnostic Procedure 22 (Cont’d)

INSPECTION START

CHECK POWER SUPPLY.

1) Turn ignition switch “ON",

2) Check voltage between E.C.U. termi-
nals 3@, & and ground.
Voltage: Battery voltage

O.K.

Y

CHECK GROUND CIR-

A
&
o |

(E]

[ CAMIT o] CONNECTOR |

E«13-107+108:116

L

|

1

&l

¥  SEF183K
E — [ ia] T L T4
He He
3
[oawit [jooweeri] [
3047

N.G.

CUIT.

1) Turn ignition switch
“OFF".

2) Disconnect E.C.L.
harness connector.

3) Check hamess conti-
nuity between E.C.L.
terminals (&), 13,
@ . @ @ and
engine ground.
Continuity should
exist.

If N.G., check the follow-

ing.

» Harmess connectors

® %?neggnnﬁnuity
between E.C.U. and
engine ground

If N.G., repair harness or

connectors.

O.K.

Y

Check E.C.U. pin termi-
nals for damage or the
connection of E.C.U. har-
ness connector.

SEF185K

1 0.K.

®

EF & EC-100

L
SEFI8M | GHECK HARNESS CONTINUITY N.G.| Check the following.
0 BETWEEN E.C.C.5. RELAY AND " | » Hamess connectors
GF E "“'!'{J E.C.U. G
4l & 1) Turn ignition switch "OFF", & Harness continuity
2) Disconnect E.C.U. hamess connec- between E.C.U, and
tor. E.C.C.5. relay
E‘ 3) Disconnect E.C.C.5. relay. If N.G., repair harness or
@ o 4) Check harness continuity between connectors.
== E.C.U. terminals (@&, @ and termi-
@ } nal (3.
| Continuity should exist.
MEFS714 0K
L =2 === || CHECK VOLTAGE BETWEEN N.G.| Check the following.
[_eastr [of coescTon || | A8 E E.C.C.S. RELAY AND GROUND. "| » 25A fusible link
45 1) Check voltage between terminals » Harness continuity
), (@ and ground. between E.C.C.5. relay
vl Voltage: Battery voltage and battery
[f N.G., repair hamess or
@ € connectors.




