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EFI SYSTEM

INTRODUCTION (General Specification)

The EFI system consists of the fiowing three systems; fuel system, intake system and control systemn. The
siectronic conirol system unit (ECU) incorporating a microcomputer controls the EFl system, based on signals
inputted from the varues sensors.

Besides this function, the ECU controls various functions such as the fuel purnp control, idle up VSV control,
injector control, self diagnesis function and fail-safe function.

SCHEMATIC DIAGRAM

Thiotte
Sensor

Pressure
regulator

Relay

Fuel tank

Slarter SW.
Vehicle speed
sensor
i oonilioner
Hectical loxd

Distributor
2

Idie-up VSV

&7

02 sensor

I ccro

<

ECU

EF-2




EFI SYSTEM
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EFl SYSTEM

FUEL SYSTEM

The fuel system is a system which supplies the injectors with fue! necessary for combustion. This system is
cornposed of the fuel pump, fuel pipes, fuel filter, pressure regulator, fuel delivery pipe and injectors.

Fuel sucked up from the fuel tank by means of the fuel pump is sent under a pressurized condition to the
fuel delivery pipe through the fuel filier. The pressure regulator mounted at the delivery pipe keeps the fuel
pressure at a value about 250 kPa (2.55 kgf/em®) higher than the intake manifold inner pressure. Such
difference between the intake manifold inner pressure and the fuel line inner pressure prevents any variation
in the fuel injection rate of each injecior.

Any excess fuel returns to the fuel tank through the pressure regulator. This makes it possible for the fuel at
a comparatively low temperature in the fuel tank to be supplied into the fuel line, thus preventing percolation.
The fuel pump is driven by the ECU.

INTAKE SYSTEM

The intake system is a system which supplies air necessary for combustion with each cylinder.

Air sucked from the cool air intake of a comparatively low temperature is sucked into the surge tank through
the air cleaner, and air chamber depending upon the opening degree of the throttle valve.

Then, the air goes through the intake manifold into each cylinder.

WFESQ-ERXE

CONTROL SYSTEM

The control system is a system which controls the fuel amount, using the ECU, by detecting the engine
conditions and vehicle running conditions, based on signals inputted from the various sengors to the ECU.

Fuel pump control (FC)

This systern controls the fuel pump operation. This systemn drives the fuel pump for two seconds when the
ignition key switch is turned ON and/or the ignition signal is inputted. It also drives the fuel pump when the
starter switch is turned ON.

Idle-up VSV control
This is a system which actuates the idle-up VSV when the engine is cold (i.e. the cooling water temperaturs
is below 70°C) or when heavy slectric loads (e.g. heater blower, defogger, headlamps) are applied, thus
maintzining a proper engine revolutional speed.

WFESO-EFDOT

SELF DIAGNOSIS FUNCTION

If signals inputted from main sensor systermns to the ECU do not conform to the specified values memorized
in the ECU, this malfunction is memorized.
(There are some items which are not memorized.)
Since the memorized malfunction code is retained by the back-up power supply from the battery, the code
remains memorized when the ignition key switch is turned OFF. '
The memorized malfunction code can be reset by cutting off the power supply to the ECU.
When any malfunction concerned with the important items occurs, the check engine lamp provided inside
the combination meter is turned ON, thereby warning the driver of such malfunction. The check engine lamp
remains illuminated as long as the malfunction concerned with the important item persists. However, if the
encountered malfunction takes place temporarily and the normal state is restored, the check engine lamp
goes out. In this cage, however, the malfunction that has once occurred is memorized to the ECU, using the
pertinent code number.
To indicate the malfunction code during the inspection, short the test terminal of the check connector located
at the fender panel right side of the engine compartment with the ground terminal. The check engine lamp
inside the combination meter flashes as many times as the number of the corresponding malfunction code.
With the aid of the diagnosis code, the checking operator can perform trouble shooting efficiently.

WFES0-EFO08
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EFI SYSTEM

FAIL-SAFE FUNCTION

In the event that any abnormality takes place in the signals inputted from the important sensors to the ECU
and the control can no longer be continued based on the inputted data, an evacuation running is made
possible using the data memorized in the ECU in advance. This function is called “fail-safe function.”

Moreover, in the event that any abnormality occurs in the microcomputer in the ECU, the backup circuit

makes it possible for the vehicie to perform an evacuation running, based on the data memorized in the ECU
in advance.

In either case, it is not possible to expect nermal running performance under such evacuation running.

WFEDO-EFDOS
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EFl SYSTEM

PRECAUTION

1.

~Nom

The engine control system has self diagnosis function. The ECU memorizes all malfunction codes which
have occurred in the past andfor are occurring at present.

The memorized malfunction codes are erased when the batiery ground cable is disconnected from the
battery terminal. Hence, prior to starting any repairs, be sure to check to see if any malfunction code has
been memorized.

When performing operations on the fuel system or its related operation, never smoke and keep away any
fire.

Before disconnecting the fuel fine, be sure to disconrect the battery ground cable from the negative
terminal of the battery.

The fuel line is pressurized to a pressure about 250.1 kPa (2.55 kgffcm®) higher than the pressure inside
the surge tank. Thereicre, when disconnecting the fuel line, be sure to loose the fuel line slowly and
prevent the fuel from splashing with a cleth or the like.

Do not allow gascline to get to any parts made of rubber, leather and resin andfor to the electric parts.
When cleaning the engine compartrent with water, make sure that no water gets to the electrical systern.
Ensure that the battery voltage should be 11 volts or more, before performing the inspection.

WFESO-EFO10 .

INSPECTION PRECAUTIONS

Maintenance precautions

1.

2.

Ensure that the engine is correctly tuned up.

WFESQ-EFOS

Precautions during gauge connection

(1) To connect the tachometer, connect the following SST
between the distributor connector and the distributor
connector of the engine wire,
S8T: (09991-87703-000

(2) Connect the measuring terminal of the tachometer to the
measuring terminal of the SST.

NOTE:

¢ This does not apply if your tachometer is a pick-up type.

(3) Use the battery as power source for a timing %ght,
tachometer and so forth.

{4) Never allow the tachometer terminal to touch the
ground, for it could resultin damage to the ignitor and/or
ignition coil.

(5) Some kinds of tachometers may not be suited for the
ignition system of the vehicie. Therefore, ensure that
your tachometer is compatible with the ignition system
of the wehicle,

EF-6




EFI SYSTF"

3.

When the vehicle is equipped with wireless installation
(HAM, CB, etc.)

The ECU has been so designed that it is resistant to external
influence.

However, if a vehicle is equipped with a CB wireiess instalfation
and so forth (even if its output is only 10 W), it may affect the
ECU adversely. Therefore, abserve the following precautions.

i

Air induction system
1.

If engine misfire takes place, the following measures shouid

e taken,

(1) Ensure that the battery terminals and so forth are con-
nected properly.

{(2) Ensure that spark piug wires are connected properly
while handle the spark Plug wires carefully.

(3) After completion of repairs, ensure that the ignition coif
terminals and other ignition system wire are recon-
nected securely.

Correct

Precautions during oxygen sensor handiing
(1) Do not drop the oxygen sensor allow it to hit other objects.
(2) Do not immerse the sensor in water or do not cool it by water,
Do not open the cover of the ECU proper.
(Failure to observe this caution could cause ECU malfunction.)
Do rot touch the screws of the bracket installed on the ECU proper.
{Failure to observe this caution could cause ECU maifunction.)
WREIO-E04

Instalt an antenna at g place as far away as possible from
the ECU.

The ECU is installed at the cowl side panel in front of the
passenger's seat. Therefore, the antenna should be
installed at the rear of the vehicle,

The antenna cord ghould be kept at least 20 cm away form
the engine wire. Never wind the antenna with the engine
wire with tapes.

Adjust the antenna Oufput corractly,

Never install a wireless installation with a high output on the
vehicle.

Unless all of the oil ievel gauge, «il filler cap, PCV hose and
so forth are installed securely, the engine tune-up can not
be performed propetly.

If air leakage (air admission) is present between the throttle
body and the cylinder head, the engine revolution speed
can not be adjusted,

Intake manifoid Air intake chamber

ri—
ﬁ N A
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EFISYSTEM

Electronic control system

1.

10,

Before disconnecting or reconnecting the connector of the
sensor system of the EF system, be sure to turn OFF the
ignition switch and all accessory switches. Also, disconnect
the battery ground cable from the battery negative terminal.
Failure to observe this caution could cause ECU
malfunction.

Before disconnecting or reconnecting the connector of the ECU proper of the EFi system, be sure to turn
OFF the ignition switch and all accessory switches. Also, disconnect the battery ground cable from the

battery negative terminal.

Failure to observe this caution could cause ECU malfunction,

Be sure to keep the number of disconnectionfreconnection of the connector of the EFl system at a

minimum level.

When instaliing the battery, care must be exercised not to mistake the battery polarity. .
Never apply strong impacis to the EF parts. Pay utmost attention during the installation/rermoval.

Especially, special caution must be exercised as to the handling of the ECU.

When the voltage or resistance of the ECU is measured during the check, never touch terminals other

than the specified terminals. Failure to observe this caution couid cause ECU malfunction.

Never open the cover of the ECU proper.

When the systern is checked on a rainy day, be very careful not to allow water to get into connectors

andfor terminals.

Also, when the engine compartment is washed, prevent water from being splashed to the EFl-related

parts and wiring connectors.
EFl parts should be replaced as an assembly.

When disconnecting or reconnecting the wiring connector,

care must be exercised as to the following points.

(1) Carefully observe the shape of the lock prior to the
disconnecting/connection.

{2) Release the lock. Disconnect the connector.

NOTE:

» When disconnecting the connector, be sure to hold the
connector body, do not to pull the wire.

(3) Insert the connector, until the lock is engaged com-
pletely.

(4) Be sure to keep the number of disconnectionfreconnec-
tion of the connector at a minimum level.

EF-8
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EFI SYSTEM

. 11. When checks are pedormed at the connector-side
terminals, using a circuit tester, care must be exercised as
to the following point.

Never apply such a force to the connector terminal that ¢an
deform the terrninal.

12. When checking the fuel system, such as the injectors,
pressure regulator and fuel pressures, use the following
SSTs.

85Ts: 09268-87702-000

09283-87703-000

09991-87702-000

05268-87701-000

. 08842-30070-000

13. When measuring the vokiage or resistance of each systemn,
use the following SST.
SST: 09842-87204-000

(SST 09842-87204)
WFESO-EF023

Fuel system \/Z

1. The fuel line at the high-pressure side is pressurized to a ~ }9\_/4

. fuel pressure of about 250 kPa (2.55 kgffcm?). Therefore, a
large amount of gasoline flows out when parts of the fuel
line is disconnected. Hence, take the following counter-
measures.
(1) Place a suitable container, close or the like under the
disconnecting connection,
(2) Loosen the cormnection slowly, while preventing the fuel
from splashing, using a suitable cloth or the fike,
(3) Discornect the connection.
{4) Plug the disconnected connection with a rubber plug or
the like so that no dust may enter into the fuet fine,

EF-9



EFI SYSTEM

2. When connecting the flare nut or union bolt of the

high-pressure pipe, observe the foliowing instructions.

[Union bolt type at the fuel filter]

(1) Always use new gaskets.

(2) First, tighten the union bolt with your fingers.

{3) Next, tighten the union bolt to the specified torque.
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)

[Flare nut type at the fuei line]
(1) Ceat the flare nut with a thin film of engine oil. Tighten
the flare nut fully with your fingers.
(2) Tighten the flare nut to the specified torque.
Tightening Torque T:
34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)

T'= xT

B
A+B

. When removing/instailing the injector, cbserve the iollowing

instructions.

{1) Do not reuse the “O" ring.

{2) When installing the “Q” ring fo the injector, be careful
not to damage the “O” ring.

(3) When connecting the injector to the delivery pipe, apply
silicon oil to the “O” ring of the injector in advance.
(Never use engine oil, gear oit and so forth.)

(4) When connecting the injector to the delivery pipe, be
very careful not to damage the Q" ring of the injector.

instali the injector to the delivery pipe and cylinder head,
as shown in the figure.

. After cornpletion of checks or repairs of the fuel system, be
sure that no fuel leakage is present in the fuel system,
following the procedure given below.

(1) Detach the check terminal cap.

{2) Short the fuel pump terminal (white/black} with the
ground terminal (black) of the check connector, using
the following SST.

SST: 09991-87702-000

NOTE:

¢ The check connector is located at the right side fender
panet of the engine compartment.

CAUTION:
+ As for the terminals other than those specified, never
allow them to be connected or sharted.

EF-10
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CORRECT
-o-  Delivery
Grommet Ring pipe
WRONG

09991-87702-000
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EFI SYSTEM

(3) Tum ON the ignition switch. (with the engine in a
stopped state)
At this time, a fuel pressure of 250 kPa (2.55 kgffem®) is
being applied to the fuel line.
Under this conditions, check the fuel line system for
evidence of ieakage.
it any leakage is present at the fuel line system, repair
leaky points. Recheck the system for leakage.

(4) Stop the engine.

(5) Remove the SST from the check terminal.

(8) Connect the check terminal cap to the check terminal.

EF-11



EFI SYSTEM

TROUBLE SHOOTING o

TROUBLE SHOOTING HINTS
1. In most cases, engine troubles are attributable to systems other than the EF] system.
Prior to starting the troubte shooting for the EFl system, check other systemns.
(1) Power supply
s Battery voltage
+ Fuse blown
«  Fusible link blown
(2) Body ground
(3} Fuel supply
+ Fuel leakage
+ Fuel filter clogged
+  Fuel pumnp malfunctioning
(4) !gnition system
* Spark plugs fauity
+ Spark plug wires faulty
» Distributor and ignitor faulty
* [gnition coil faulty .
(5) Air induction system
e Ajr l[eakage
(8) Others
« Ignition timing adjusted improperly
+ Idle speed adjusted improperly
+ |dle-up V3V malfunctioning

WFEBG-EFOR1

2. Most of troubles related to the EF! system are merely
caused by poor wire connections.
Ensure that connectors are connected securely.
Check connectors, being carefut as to the following points.
(1) Visually inspect that terminals are not bent.
(2} Ensure that connectors are securely connected and
locked.

(3) Check to see if the malfunction phenocmenon takes
place when applying light vibration to the connector or
the wire connected to the connector.

EF-i2



EFI SYSTEM

3. Prior to replacing the ECU, thoroughly perform the trouble shooting for possible items other than the ECU.

The ECU is a reliable, but 4n expensive part.

Even when the ECU has been replaced according to the check results of the trouble shooting and the
relevant maliunction has been remedied, be sure to reinstall the old ECU so as to confirm that the
malfunction was obvicusly caused by the faulty ECU.

For the trouble shooting, use a volfohmmeter whose
internal resistance is 10 kQ/V or more.

Use of a volt/ochmmeter whose internal resistance is less
than 10 kQ/V may cause an ECU malfunction or wrong
diagnosis.

Furthermore, be sure to employ a meter whose resociution
is 0.1V or more, 0.5Q or more and whose accuracy is 2%
or more.

WNSWIQ-EFO34
In this trouble shooting, no considaration has been made to any displacement of timing belt teeth. Hence,
if the trouble persists even after the trouble shooting has been caried out, check to see if the timing belt
has skipped a tooth.

WRESD-EFGEs
TROUBLE SHOOTING PROCEDURE
Symptom ... Engine will not start,
(Engine will not crank ar cranks slowly.)
I Check electric source. F———- 1. Battery
BAD (1) Connaction
OK {2) Specific gravity of electrolyte
(Battery capacity)
2. Fusible links and/or fuses
Check starting system l——-— 1. Ignition switch
8AD 2, Starer
3. Wiring/Connection
WFEO-EFQ36
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EFI SYSTEM

{2} Symptom .... Engine will not start. .
{Engine cranks normally.)
Check diagnosis system. Perform troubie shooting according 1o diagnosis
Check output of malfunction code. Malfunc- codes
(See page EF-29.) tion code
Normal code
Checking ignition spark 1. Spark plug wire
(See page 1G-28)) BAD 2. Distributor/igniter
OK 3. Ignition Coil
Checking spark plugs —-I 1. Spark piugs
{See page 1G-12.) BAD |
1. Injector(s) — shorted or leaking
Allspark | 2. Injector wiring(s) between ECU and injectors .
oK plug
are wet,
Check compression pressure. 1. Valve Clearance (HOT) (See page EM-00.)
(See page EM-29.) BAD 2, Piston rings, cylinder bores and pistons worn
ToK 3. Gasket blown out
! 4. Valves malfunctioning
: 5. Poor valve seating
i
Check fuel pump operating sound. 1. Fuel pump relay
(See page EF-76.) No 2. Fuel pump
oK 3. Wiring/connection
4. Fusible links andfor fuses
5. ECU
Check fuel pressure, 1. Fuel pump
(See page EF-77.) BAD 2. Fuel fiter .
oK 3. Fuel pressure regulator
(See page EF-92.)
Check injector fugl flow rate. —-I injecter - Injection conditionfleakage
(See page EF-79.) BAD I
oK
Check injector operating sound. 1. Injector wiring(s) Between ECU and injectors
{See page EF-97) BAD 2. injector
OK
Check EF| electronic circuit, using voltfohm meter. 1. Power to ECU
{See page EF-35.) BAD (1) Fusible link
(2) Fuses
(3) Main relay
2. Water temperature sensor
3. Intake air temperature sensor

WFESC-EF038 .
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EFI SYSTEM

B Symptom ..., Engine stalis immediately after starting.

Gheck diagnosis system.

Check output of malfunction code,

(See page EF-29.)

Malfunc-
tion code

Normal code

Perform troubie shooting acgording 1o diagnosis

codes.

Check idie speed.
(See page EM-23.)

OK

Check throttle position sensor.
{See page EF-61.)

oK

Check air valve of throttie body.

{See page EF-101.)

BAD

lox

Check PCV hose for restriction.
{See page EC-16.)

BAD

Idle speed - Adjust.
Maap e speea - Ag

—m——[ Replaca throttie body,

Throttle body - Check or replace

Repair ar replace

OK

Checking ignition spark
(See page 1G-28.)

JOK

To be continued

BAD

1. Spark plug wire
2. Distributorfignitor
3. Ignition coil

EF-15
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EFl SYSTEM

(Cont'd)

oK

Checking spark plugs 4-I Spark plugs
(See page 1G-12.) BAD
1. Injector{s} — Shorted or leaking
All spark| 2. Injector wiring(s) between ECU and injectors
oK plug
ars wet.
Checking compression pressure 1. Valve clearances {hot}
{See page EM-29.) BAD {See page EM-16.)
oK 2. Piston rings, cylinder bores and pistons wormn
3. (Gasket blown out
4. Valves malfunctioning
5. Poor valve seating
Check fuel pressure. 1. Fuel pump
(See page EF-77.) BAD 2. Fuel filter
oK 3. Fuel pressure regulator
(See page EF-92.)
Check fuel flow rate. 1. Fuel pump
(See page EF-79.) BAD 2. Fuel filter
oK
Check injector operating sound. 1. Injector wiring(s) between ECL) and injector
(See page EF-97.) BAD 2. Injector

Check injector fuel flow rate
(See page EF-99)

ﬂ Injector - Injection conditionfieakage
BAD

OK

Check EF! electronic circuit, using voltfohm meter
{See page EF=35.}

BAD

1. Power to ECU

(1) Fusible link

(2 Fuses

(3) Main Relay

Pressure sensor

Water temperature sensor
Intake air temperature sensor

EaR SH
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EFI SYSTEM

. [@] Symptom .... Engine often stalls.

Check diagnosis system. Perform ouble showting according to diagnasis
Check output of maliunction code. Mdifunc-| Ccodes.
{See page EF-28.) tian code
Normal code
Check idke speed. t——— Idle speed — Adjust. 1
(See page EM-23) BAD
oK
Chack ignition timing. —-l ignition timing -~ Adjust.
(See page 1G-29.) BAD T
OK
Checking ignition spark 1. Spark plug wire
(See page 1G-28.) BAD 2. Distributorfignitor
. oK 3. Ignition coil
Checking spark piugs L Spark plugs _I
(See page 1G-12.) BAD
1. Injector(s) - shorted or leaking
All spark| 2. Injector wiring(s) between ECU and injectors
0K plug
are wet.
Check fuel pressure. 1. Fuel pump
(See page EF-77) BAD 2. Fuel fitter
3. Fuel pressure reguiator
oK (See page EF-77.)
Check fuel flow rate. 1. Fuel pump
. {See page EF-78.) BAD 2. Fuel fitter
OK
Check injector operating sound, 1. Injector wiring(s) Between ECU and injecters
(See page EF-97.) BAD 2. Injector
OK
Check injectors fuel flow rate. Injector - (njection conditionfleakage 1
{See page EF-99.) BAD
J oK
Check EFi electronic circult, using voltiohm meter. 1. Powerio ECU
{See page EF-35.) {1) Fusible link

BAD (@) Fuses

(3) Mainrelay

Water temperature sensor
Intake air temperature sensor

o —

EF-17
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EFl SYSTEM

[8] Symptom .... Hard starting

Check diagnosis system.

Perform trouble shooting according to diagnosis
codes. )

tgnition timing — Adjust.

{See page IG-12.)

1. Spark plug wire
2. Distributorfignitor
3. Ignition coil

Check output of matfunction code. Malfunc-
(See page EF-28.) tion code
Normal code
Check ignition timing. EH_.
{See page 1G-29.)
OK
Checking igniticn spark.
(See page 1G~28.) BAD
\ oK
Checking spark piugs. BAD i

Spark plugs

1. Injector(s) — shorted or leaking
2. Injector wiring(s) between ECU and injectors

Al spark
plug
OK are wet,
Checking compression pressure.
(See page EM-29.} BAD
OK
To be continued

-

Valve ciearances {hot)

(See page EM-16.)

Fiston rings, cylinder bores and pistons wom
Gasket blown out

Valves maifunctioning

Poor valve seating

RN
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EFISYSTEM

. {Contd)

Check fuel pump operating sound. 1. Fuel pump relay
(See page EF-78.) No 2. Fuel pump
oK 3. Wiring/connection
4. Fusible links and/or fuses
5 ECU
Check fuel pressure, 1. Fuel pump
(See page EF-77.) BAD 2. Fuel filter
OK 3. Fuel pressure reguiator
{See page EF-92.)
Check fuel flow rate. 1. Fuel pump
(See page EF-79.) BAD 2. Fuel filter
oK
. Check injector operating sound. 1. Injector wiring(s) between ECU and injecter
(See page EF-97.} BAD 2. Injectors
oK
Check injectors fuel fiow rate. ‘_,Iﬂector - Injection conditionfleakage _]
(See page EF-99.) BAD
OK
Check EF! electronic circuit, using voltiohm meter. 1. Powerto ECU
(See page EF-35.) BAD (1) Fusibie link
(2) Fuses
{3) Main refay
2. Pressure sensor
3. Water temperature sensor
4. Intake air temperature sensor

EF-19



EFI SYSTEM

6 Symptom .... Engine idle speed too high

Check diagnosis system. Perform trouble shooting according to diagnosis
Check output of malfunction code. Malfunc-| ©cdes.
(See page EF-29.) tion code

oK
Check intake system for vacuum leakage }—- Oil filler cap

oK EBAD Hose connections

PCV hose

Check ignition timing, —-| Ignition timing ~ Adjust. 1
(See page 1G-29.) BAD

OK

Check idle speed. ‘W

(See page EM-23.)

Idie speed — Adjust. | .

OK
Check idle up control VSV system. 1. ldle up control VSV - Restriction
{See page EF-65.) BAD 2. Wiring shorted or open
OK 3. Water temperature sensor circuit
4. Hsadlamp switch circuit
5. Blower fan switch circuit
6. Defogger switch circuit
7. ECU
Check powsr steering dle-up system. |—'—' ACY
B BAD ACV hose

Check air valve of throttle body.

|

BA

Throttie body = Check or reglace

{See page EF-101.)
oK

Check EF? electranic circuit, using voltfohm meter,
{See page EF-35.) BAD

1. Power 1o ECU

(1) Fusible link

(2) Fuses

(3) Main reiay

Water temperature sensor
Intake air temperature sensor

o

EF-20
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EFI SYSTEM

. Symptorn ... Engine idle speed too low and/or rough idling

Checking diagnasis sysiem Perform trouble shooting according to diagnosis
Check output of malfunction code. codes,
Malfunc-
(See page EF-28.) tion code
Normal code
Check idle speed for improper adjustment. }————| Idle speed - Adjust
(See page EM-23.) BAD
0K
Check ignition timing. 1. Ignition timing — Adjust
(See page 1G-29.) BAD 2. Distributor timing advance characteristics
OK - Check

. Check PCV hose for restriction. W_'[ Repair or replace

(See page EC-16.)
OK
Checking ignition spark 1. Spark plug wire
(See page 1G-28.) BAD 2. Distributorfignitor
oK 3. Ignition coil

Checking spark plugs 44 Spark plugs

(Se¢ page 1G-12) BAD

1. Injector(s) - shorted or leaking
AR spark 2. Injector wiring(s) between ECU and injectors

oK plug
are wet,
Checking compression pressure 1. Valve clearances (hot}
(See page EM-29.) BAD (See page EM-16.)
oK 2. Piston rings, cyiinder bores and pistons worn
3. Gasket blown out
4. Valves malfunctioning
5. Poor vaive seating

To be continued
WFEC-EFQ45
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{Cont'd)

| Check power steering idle-up system.

ACV
ALV hose

Check injector fuel fiow rate.
(See page EF-29)

OK

Check EFI electronic circuit, using voltfohm meter.
{See page EF-35.)

Check throttle body. Air valve - Replace.
(See page EF-101.) BAD Throttte position sensecr — Replace.
OK
Check fuel pump operating sound. 1. Fuel pump relay
(See page EF-76.) No 2. Fuef pump
OK 3. Wiring/connection
4. Fusible links and/or fuses
5. ECU
Check fuel pressure. 1. Fuel pump
(See page EF-77.) BAD 2. Fuel filter
OK 3. Fuel pressure reguiator
(See page EF-92.)
Check injector operating sound. 3. Injector wiring(s) between ECU and injector
(See page EF-97)) BAD 2. Iniector
oK

Injector - Injection condition/leakage

EF-22

HoP

Pawer 10 ECU

(1) Fusibie link

(2) Fuses

(3) Main relay

Pressure sensor

Water temperature sensor
Iniake air temperature sensor




EF1 SYSTEM

. Symptom ... Poor driveability

Ghecking diagnosis system Perform troubie shooting according to diagnosis
Check output of malfunction code. Ma#lfune-| codes
(See page EF-29.) tion code
J Normal cade
:
Check idle speed. ] idie - Adjust ]
(See page EM-23.) BAD

Check ignition timing. 1. ignition timing - Adjust

(See page 1G-29.) BAD 2. Distributor timing advance characteristics
OK - Check

Check ignition spark. 1. Spark plug wire

. {See page 5-28.) BAD 2. Distributorfignitor

OK 3. Ignition coil

Check spark plugs. Spark piugs

(See page 1G~12.) BAD

-

Injector(s) — shorted or leaking
Al spark 2. Injector wiring(s) between ECU and injectors

oK plug
are wet.
Check compression pressure 1. Valve ciearances (hot)
{See page EM-29.) BAD (See page EM-16.)
OK Piston rings, cylinder bores and pistons worn

Gasket biown out
Vaives malfunctioning

5. Poor valve seating
Check throttle position sensor.
{See page EF-61.)

PwN

To be continved
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(Cont'd)

Check throttle position sensor.
(See page EF-61)

Throttle pesition sensor
Throttle position senscr circuit

Check fuel pump operating sound. 1. Fuel pumg ralay
(See page EF-76.) Ne 2. Fuel pump
OK 3. Wiring/connection
4. Fusible links and/or fuses
5 ECU
Check fuel pressure, 1. Fuel pump
(See page EF-77) BAD 2. Fuel filter
OK 3. Fuel pressure regulator
(See page EF-02.)
Check fue! flow rate. 1. Fuel pump
(See page EF-78.) .2.  Fuel fiker
OK
Check imjector operating sound. 1. Injector wiring(s) between ECU and injector
(See page EF-97.) BAD 2. Injectors

OK

Check injector fuel flow rate.
(See page EF-99.)

OK

Injector - Injection conditionfleakage

Creck EFI electronic circuit, using voltiehm meter.

(See page EF-35.)

EF-24

1. Power to ECU

(1) Fusible link

(2) Fuse(s)

(3) Main relay

(4) Wiring

Pressure sensor

Water temperature sensor
Intake air temperature sensor
Thraoitle posttion sensor
Oxygen sensor

Vehicle speed sensor
Injection signal circuit

@ N OGN

WFESO-EF0+8.




EFI SYSTEM

(8] Symptom .... Backfire (Lean fue mixture)

Check diagnosis system, Perform trouble shooting according to diagnosis
Check output of malfunction code. M systemn
{See page EF-29.) e
tion code
Normal code
Check idle speed. B Idle speed — Resget. l
(See page EM-23.) AD
Check ignition timing. 1. Ignition - Adjust.
{See page 1G-29.) BAD 2. Distributor - Timing advance characteristics
oK
Check ignition spark. 1. Spark plug wirg
(See page 1G-28.) BAD 2. Distributorfignitor
OK 3. Ignition coil
Checking spark plugs %.LSpark plugs
{See page 1G-12.) BAD 1
1. Injector(s) — shorted or leaking
All spark | 2. Injector wiring(s) between ECU and injectors
oK plug
are wet.
Check fuel pressure. 1. Fuel pump
{See page EF-77.) BAD 2. Fuel filter
OK 3. Fuel pressure regulator
(See page EF-00.)

Check injector fuel flow rate.
(See pape EF-78.)

Injector - Injection conditionfleakage
BAD L J g ]

oK

Check EF electronic circuit, using volt/ohm meter,
(See page EF-35.)

BAD

1. Powerto ECU

(1) Fusible link

(2) Fuses

(3) Main relay

Pressure sensor

Water temperature sensor
intake an temperature sensor
Throttle position sensor

mewn

EF-25



EFl SYSTEM

[ Symptom ... Afterfire (Rich mixture — Misfire)

Check diagnosis system.
Check output of malfunction code.
(See page EF-29.)

Malfunc-

Perform trouble shooting according to diagnosis
system

tion code

Nermal code

Check idle speed.
(See page EM-23))

W'l

Idie speed - Reset.

oK

Check injector fuel flow rate.
{See page EF-78.)

- Throttle position sensor

Check throttle position sensor. i o
(See page EF-61) BAD Throttle position sensor ircuit

oK
Check ignition timing. 1. Ignition timing ~ Reset.
(See page 1G-28.) BAD 2. Distributor - Timing advance characteristics

OK
Check ignition spark. 1. Spark plug wire
(See page 1G-28.) BAD 2. Distributorfignitor

3. Ignition coil

OK
Checking spark plugs —-| Spark piugs
{See page 1G-12.) BAD

1. Injector(s) — shorted or leaking
BAD 2. Injector wiring{s) between ECU and injectors.

OK
Check fuel pressure. 1. Fuel pump
(See page EF-77.) All spark 2. Fuel filtter

oK plug 3. Fuel pressure regulator

are wet.

Injector — Injection condition/leakage

OK

(See page EF-35.)

Check EFt electronic circuit, using volt/obm meter.

BAD

PN

Power to ECU

{1) Fusible link

(2} Fuses

(3) Main relay

Pressure sensor

Water termperature sensor
Intake air temperature sensor

£F-26
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DIAGNOSIS SYSTEM
DESCRIPTION

A seli-diagnosis system is built in the ECU. If any abnormality should occur in the signal systems of various
sensors, the self-diagnosis system memorizes the malfunction code number in the ECU. In respect to
important abnormalities, the check engine famp at the instrument panel goes on, thus warning the driver of

the abnormality.
When the abnormality is cleared, the check engine lamp goes out.

When the Test terminal of the check terminal is shorted with the ground terminal, the maifunction code number
that has been memorized in the ECU will be indicated in a form of flashing of the check engine lamp in the

instrument panel.

This memorized malfunction code number is erased when the battery ground cable is disconnected from
the negative {(-) terminal of the battery, or when the back-up fuse in the relay block assembly is disconnected

with the ignition key switch turned OFF.

WFESC-EF051

Check of “CHECK ENGINE” warning light
1.

2

When the ignition switch is turned ON, the check engine
lamp goes on.

(Engine is under a stopped state.)

If not, see page EF-31.

When the engine starts, the check engine lamp goes off.

If the check engine lamp remains illuminated, it indicates that
the diagnosis system has detected systém maifunctions.

Output of diagnosis codes

1.

Initial conditions

(1) Battery voltage of 11 volts or more
(2) Throttle vaive fully closed

{3) All accessory switches turned OFF

Short the Test terminal of the check terminal with the ground
terminal, using the following SST.
SST: 09991-87702-000

NOTE:

¢ The check terminal is located at the right side fender
panel of the engine compartment for LHD vehicles and
left side fender panel of the engine compartment for
RHD vehicles,

CAUTION:
¢ Care must be exercised 1o ensure that no connection is
made on terminals except for those specified.

Set the ignition switch to CN position. At this time, be careful

not 1o start the engine.

Read the diagnosis code by observing the fiashing number

of the check engine lamp.

NOTE:

= I the check engine lamp fails to flash, it is likely that the
ECU is malfunctioning. Hence, proceed to inspection of
diagnosis system circuit.

EF-27
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Output form of diagnosis code .
(1) Indication of normal code number
{Cede number 1 — normal function)
The check engine lamp glows for 0.5 second, 4.5
seconds later after the ignition key switch has been
turned ON. After a lapse of 4.5 seconds, the check 43 45
engine lamp again glows for 0.5 second. Then, this seeonds | | seconds
pattern will be repeated. Exlinguished

O.5second '0.5second
Glowing

WRESO-EF056

{2} Indication of malfunction code number forcti
* When a single maliunction code is indicated: In case of malfunction code number 3

i i : d
The check engine lamp repeats glowing the same Glowing 05 secan

times as the number of the malfunction code at
intervals of 0.5 second, 4.5 seconds later after the
ignition key switch is tumed ON. After a lapse of 4.5

seconds, the check engine lamp again repeats Exlinguished .
glowing the same times as the number of the mal- 4.5 secands

function code at intervals of 0.5 second. Then, this

pattern will be repeated. 8.5 second

» When plural malfunction code numbers are indi-
cated: Glowing
The check engine lamp repeats glowing the same J 0.5 second
times as the number of the first malfunction code at _ T
intervals of 0.5 second, 4.5 seconds later after the
ignition key switch is turned ON. After a lapse of 2.5
seconds, the check engine lamp repeats glowing
the same times as the number of the next malfunc- T

4.5 seconds

- 2.5 seconds
0.5 second

tion code at intervals of 0.5 second.

The memorized code numbers are indicated in the
sequence of code number, starting from a smaller
number.

The indication of the malfunction codes is repeated
4.5 seconds later after the memorized code num-
bers have been indicated.

5. After the diagnosis codes have been read, remove the SST
from the check terminal.
6. Install the cap on the check terminal.

Cancelling diagnosis code
To erase the diaghosis codes memorized in the ECU after
malfunctions have been repaired, disconnect the battery
ground cable from the negative (-} terminal of the battery. For
at least 10 seconds with the ignition switch turned CFF. (When
ambient temperature is about 20°C.]
NOTE:
+ When disconnecting the fuse, be sure to use a fuse
puller. The fuse puller is located at the upper section of
the block in the vehicle interior.

EF-28
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DIAGNOSIS CODE

Code| Number of glowing of . . N .
No. check engine famp Diagnosis item Diagnosis contents Trouble area
Normal — -
UL
Pressure sensor When the input signal from the pressure » Pressure sensor
sensar deviates from the specified value: *  Pressure sensor circuit
S | 18 + ECU
Ignition signai When the ignition signal fails to be « Distributor
inputted: « Ignitor
3 ﬂ R n [ « Ignitien coil
Ul 1 * ignition system circuit
= ECU
. Water When the input signal from the water « Water iemperature sensor
temperature temperature sensor deviates from the * Water temperature sensor
4 | AUUL__RANL | senser specified value: circuit
» ECU
Oxygen sensor When the input signal from the oxygen s Oxygen sensor
signal sensor fails to be inputted under the *  Oxygen sensor cirouit
5 s certain conditions: s+ ECU
Throttle position When both idle switch and power switch *  Throttle position sensor
sensor enter *ON” conditions: = Throttle position sensor circuit
L0 1L « ECU
intake air When the input signal from the intake air = Intake air termperature sensor
temperature temperature sensor deviates from the *  [ntake air temperature sensor
8 f Il sensor specified value: - cirouit
* ECU
. Vehicle speed When the input signal from the vehicle + Vehicie speed sensor
. sensor speed sensor fails to be inputted under * Vehicle speed sensor circuit
g9 l the certain conditions: s ECU
Starter signai When the input signal from the starter + Starter
fails to be inputted, until the certain +  Starter cireuit
10 conditions are satisfied: « ECU
JHAnTL However, it should be noted that this
codle may be memorized when vehicie
is started by being pushed,
Switch signat When even if ong of the following + Throttle position sensor
conditions is satisfied with the test = Throitie position sensor circuit
1| AARATRANL terminai shorted with the ground e ECU
terminal: ¢ Ajr conditioner switch cireuit
= when idle swilch is turned OFF,

EF-29
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Inspection of diagnosis system circuit .
Ignition switch
o—
ACC Gauge fuse )( ™~
-_/ Ié AN l fo
1
AM O Check engine lamp
132
ST Back up fuse
T @
IEFI fuse Ne. 1 @
o "0
154 @
Wg.y7.t gO
Main relay Check connector ECU
£ ] | B2 General terminal ®
£ 2 | ®
& 2 (< R = ©
=}
g =1 EFI fuse No. 2 P
w = |_°“\_o_[ L .
10A ~ -
> Terminal @
27 N,
a= (For terminal numbers, refer to page EF-33.)

WFESG-EF062

If the S8T (09842-87204-000) has not been instalied yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-32.

1st step
N -
Check that check engine lamp goes on when ignition [~ ygg | System is normal.
switch is turned ON.
NO
Check ECU.
(See page
Check that check engine lamp goes on when Check that there is oK EF-70.}
terminal §3 of check terminal is shorted with ground continuity between ECU
terminal, using icliowing SST. YES terminal @ and body
SST: 08891-87702-000 ground, between ECU
terminal @, and body .
NO ground and between
check connector terminal
43 and ECU terminal 3.
BAD
Repair or replace
Check bulb, fuse and wiring between ECU and
ignition switch.
BAD
Repair or replace.
WFERD-EF053
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2nd step

Check that check engine lamp goes off when engine
starts.

———|
YES

[ System is normal

]

NO

LRepair of repiace

]

BAD

Check that diagnosis code number is indicated when
T terminal of check terminal is shorted with ground
terminal.

Check wiring between ECU and check engine lamp

NO

YES

for short circuit

OK

Perform trouble shooting according to diagnosis
codes.

YES

LCheck ECU (Ses page EF-70.)

OK

After trouble shooting according to diagnosis codes
has been performed, start engine. Check that check
engine lamp goes off.

YES

L System is normal,

—.| Check diagnosis code again
NO

erase diagnosis code.

EF-31
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TROUBLE SHOOTING WITH VOLT/
OHMMETER

PREPARATION OF TROUBLE SHOOTING
1.

CHECK PROCEDURE FOR EFI SYSTEM

2. Remove the ECU cover.
3.
4. Connect the following SST between the engine wire and the

Disconnect the battery ground cable from the negative ()
terminal of the battery.

Disconnect the engine harness from ECU.

ECU.

SST: 09842-87204-000

Reconnect the battery ground cable to the negative {-) terminal of the battery.

CAUTION:

+ After completion of the inspection, before the SST is removed, be sure fo disconnect the battery ground
cable from the negative () terminal of the battery.

= After the engine harness has been connected to the ECU, reconnect the battery ground cable to the
negative (~) terminal of the battery.

+ Before using the SST, be sure to check 10 see it short or open wire exists between the terminals.

WFEBO-EFES

NOTE:

1. The EF circuit can be checked by measuring the resis-
tance and voltage at the SST terminals.

2. The voltage check should be conducted under a condi-
tion where all connectors are connected.

3. Prior to the check, ensure that the battery voltage is 11V

1 (Jack connector)
88T check side

or more when the ignition switch is tumed ON.
4, [ any problem is encountered during this check, see the (White connector)
section under “Trouble Shooting for EF] Electronic Cir-
cuit with VoltOhmmeter.” beiatical

CAUTION:

» For the trouble shooting, use a volt/ohmmeter whose
internal impedance is more than 10 kQ/V.
Use of a volt/'chmmeter whose internal resistance is
10 k&WV or less may cause ECU malfunction and/or
misjudgment.

» No terminal except for the specified terminal should be
connected. Failure to observe this caution may cause
ECU malfunction.

EF-32
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ECU CONNECTORS

No. Contents of connection No, Contents of connection
1 | Power ground 15 | Cooling water temperature sensor
2 | Injector 16 | Power ground
3 | Battery +8 (Main relay) 17 | Injector
4 | Battery +B (Back-up) 18 | Battery +B (Main relay)
5 | Idle-up VSV 19 | Check engine lamp
& | Feedback check terminal 20 | Fuel pump relay
7 | Igniion coil {negative) 21 | Engine ground
8 | Starter switch 22 | Pressure senser ground
9 1 Test terminal 23 | Air conditioner magnet clutch
10 | ldle switch 26 | Vehicle speed sensor
11 | Electric load signal 28 | Power switch
12 | Sensor power supply 29 | Oxygen sensor
13 | Pressure sensor 30 | Sensor ground
14 | Intake air temperature sensor
w141 1B3|zy11j1w0j9 |87 6| 514 |3|]2]1
B0|22e8{27 (26| 25|24 |23f2z|{21|20{19 18|17 |18 @
{Black connector)
ECU side 85T check side
{White connector)
WFESC-EFOG9
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Voltage at ECU wiring connectors

EF-34

} Terminal code " See
No (SST terminal) STD voltage (V) Conditions page
@8 e All time EF-36
1 9 Approx battery
®-@ voltags Ignition switch ON EF-37
®B-© ignition switch ON EF-37
@2-® 45-55 Ignition switch ON EF-38
2 N N
- . When atmospheric pressure is
B3-@ 3.2-40 Ignition switch ON 101.2 kPa (760 mmiig) EF-38
Approx battery L N
3 @-@ veltage Igniticn switch ON EF—40
. . Atter engine has fully warmed up
4 B3-@ 0.40-085 \gnition switch ON Cooling water temperature: 80 - B0°C EF
:'In?:ltrzgfa ac:aanges . . W!'.en engine speed is held at for two
5 &-0 fimes within 10 Ignition switch ON Lmr.\utes after engine has fully warmed EF-42
seconds p:
8-© C‘gg;; battery Ignition switch ON Throttle vaive fully closed
7 Less than 1V Ignition switch ON Throftle valve fully opened EF-43
Less than 1V Ignition switch ON Throftle valve fully closed
@-d
Approx battery - )
voltage Ignition switch ON Throttle valve fuily opened
8 ®-® 08-30 \gnition switch ON Air terperature inside surge tank: " EF—d
0 - Approx __ ] When vehicie is moved: . )
9 @-@ Gattery voltage Ignition switch ON gg\llt:g?g;a)nges 4 fimes while vehicie EF—47
10 &-8 6-15 When ignition switch is set to ST position: EF-48
When engine rotating, air conditioner
2-@ Approx battery Ignition switch ON switch turned ON and compressor EF-49
voltege sperating:
1
Less than 1.0V igniticn switch ON Throttle valve fully closed EF~-49
@-®
Approx battery - .
voltage Ignition switch ON Throtde valve fully opened EF—48
WFESQ-EFQ70
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TROUBLE SHOOTING EFI ELECTRONIC CIRCUIT WITH VOLT/OHMMERTER

NOTE:

The trouble shooting procedures described in this section are ones designed for the inspection for each
system. Hence, they may differ from actual trouble shooting procedure.

However, it is advisable that the basic approach to trouble shooting is based on the procedure described
in this manual.

Before you start the inspection, it is a best practice to first make simple checks of the fuses, fusible finks
and conditions of the connectors.

The following trouble shooting procedure has been prepared on the assumption that troubles are caused
by short circuits or open circuits of external components of the computer or short circuits inside the
compuier.

if engine malfunctions persist even when the terminal voltages of the ECU connectors are normal, the
ECU may be faulty. Try the trouble shooting using a new ECU,

However, even when the trouble is solved after the ECU has been replaced, it is imperative to confirm
that the trouble was actually afiributed to the old ECU by installing the old ECU again.

When you perform the inspection of wirings, see the section under “Harness & Wiring Diagram.”

WFES0-EFO71
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No. Terminals Trouble Conditions STD voltage
N Al all times (But, voltage drops during engine Approx battery
®-8 No specffied voitage starting pericd.) voltage
; 9
©-9 Ne specified voitage | Ignition switch ON Approx battery
®.@ voltage
WFESO-EFOT2
Ignition siuan;cn —
ECU
Back up fuse a
104, y . @
EFI No. 1 | T —
. e LTS @
= Main relay
2
£ 3 )
% - EFl fuse No. 2 {
g T0A
€T St

“Preparation of Trouble-shoocting” at page EF-32.

- ®-@

If the SST (09842-87204-000) has not been installed vet, install the SST, referring to the section under

'WFESO-EFO73

L @ There is no voitage between SST terminals @ and &.

@ Check tha: there is voltage between SST terminal @ and body

ground.
NO OK
@ Check wiring between SST terminal @
and bedy ground.
OK BAD
| Repair or repiace. Check ECU

(See page EF-70.)

| Check fuses, fusible link and wiring harness.

BAD

| Repair or replace.

EF-36
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@ o0 5)

[ @ There is no voltage between SST terminal @ or @ and @.

@ Check that there is voltage between SST terminal & or @ and
body ground when ignition switch is turmed ON.

NO 0K

@ Check wiring between ECU termina! &
and body ground.

BAD oK

Check ECU
(See page EF-70.)

. I_ Repair or replace. l

I Check fuses, fusibie links and wiring harmness. I
oK BAD

Repair or replace. ]

Check EFI main relay. {See page EF-52.} |
BAD

| Replace. I

EF-37
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No. Terminals Trouble Conditions STD voltage
Q-@ Ignition switch ON 45-55
2 No specified voltage | Ignition switch ON
B-@ At fime of atmaspheric pressure of 101.3 kPa 32-40
(760 mmHg)
'WFE0-EF076

Pressure
Sensor

N

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-32.

+ B-@

| @ There is no voltage between SST terminals @ and @. I

| e

Check that there is voltage between SST terminals & or 48 and @-]

NO

BAD

(See page EF-37.)

Refer 10 “Trouble shooting, No. 13 - @."

BAD

[ Repair or replace.

I Check wiring between ECU and pressure sensor.,

BAD

oK

‘ Repair or replace.

Check pressure sensor.
{Refer to page EF-62.)

OK

Check ECU.
{See page EF-70.}

EF-38
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@ -co

l @® There is no voltage between SST terminal @ and @. |

| @ Check that there is voltage between SST terminal @ and @. —|
oK BAD
@ Refer 1o “Trouble shooting, No. 2 @ - @.”
(See page EF-38.)
BAD )
Repair. I
| Check wiring between ECL) and pressure sensor. |
. OK BAD
Repair or replace, I
| Check pressure sensor. {See page EF-62.) | ®
OK

| Check ECU {See page EF-70.) |
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No. Termminals Trouble Conditions STD voltage
- . . . Approx battery
3 Ground No specified voltage | Ignition switch ON voltage
WFESO-EF080
—>
Igrition switch To spark plug ECU
Gz
R

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-32.

WFEQO-EFDEY

l @ There is no voltage between SST terminal @ and @.

IE

Check wiring between SST terminal IG @ and body ground.

oK

| Check ignition system.

BAD

OK

BAD

l Repalr or replace.

Repair o replace.

| Check ECU. (See page EF-70.)

EF-40
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No. Terminals Trouble Conditions STD voltage
4 G-@ No specified voltage | Ignition switch ON gg‘_"g@?mpemm 0.40 - .65
WFESC-EFDan
ECU

water ®

termnperatur

sensor

&
0

If the SST {09842-87204-000) has not been instalie

“Preparation of Trouble-shosting® at page EF-32.

d yet, install the SST, referring to the section under

@ There is no specified voltage between SST terminals ®ard @ —I

[ @

Check that there s voltage between SST terminals @ or @ and @. I

OK

BAD

Refer to “Trouble Shooting, No.1 @ - &.*

(See page EF-37.)

LCheck water temperature sensor. (See page EF-56.)

S

oK

BAD

L Replace water temperature sensar.

| Check wiring between ECU ang water temperature sensor.

oK

BAD

L Repair or replace.

[ Check ECU. (See page EF-70.)

L L L

EF-41
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No. Terminals Trouble Canditions STD voltage
When engine speed is Voltage changes
" ' held at 3000 rpm for two fmore than 8
5 B- No voltage changes | ignition switch ON minutes after engine has | times within 10
been fully warmed up: seconds.
WFESO-EF0S6

s

ECU

f@

=

@ There is no change in voltage between SST terminals @ and @

when engine speed is held at 3000 rpm for two minutes
after engine has been fully warmed up:

I

I Check wiring betwaen ECU and oxygen sensor.

oK

BAD

Repair or replace.

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under
“Preparation of Trouble-shocting” at page EF-32.

WFEQO-EFOST

BAD

| Check oxygen senscr. {See page EF-68.)

0K

I Check ECU. (See page EF-70.)

EF42
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opened

No. Terminals Trouble Condition STD voltage
More than 5 v Ignition switsh ON Throttio valve fuly Less thar 0.5 v

@ — @ Ground
: - ’ Thrattle valve fully Approx. battery

No specified voltage | Ignition switch ON
2 pect ge | Igni opened valtage

No specified voltage | Ignition switch ON Zgg;tée valve fully 53{:;;' battery

& — @ Ground
More than 5 V Ignition switoh ON Throttie valve fully Less than 0.5V

WFESO-EF029

— when fully closed
—- when fully opened

Throttle
poesition
sensor

If the SST (09842-87204-000) has not
“Preparation of Trouble-shooting”

EF-43

been installed yet, install the SST, referring to the ssction under
at page EF-32.
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+ B-@

| @ There is no specified voltage between SST terminals & and @. l

l @ Check thal there is voltage between SST terminals & or aH and @.l
oK BAD

Refer to “Trouble Shooting, No. 1@ - @.”
(See page EF-37.)

r Check throttle position sensor. (See page EF-61.} j
OK BAD
Replace. ]

r Check wiring between ECU and throttie position sensor. |
oK BAD

l Repair or replace. l

[ Check wiring between throttle position sensor and body ground. |
oK

| check ECU. (See page EF-70) |

EF—44
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. . ®-®

| @ There is no specified valtage between SST terminals @ and @.

[ @ Check that there is voltage between SST terminals @ or B and @. I

OK

BAD

Refer to “Trouble Shoeting, No. 1@ - ."
(See page EF-37.)

l Check throttle position sensor. {See page EF-61.)

oK

BAD

Ijepiace.

. Check wiring between ECU

and throttle position sensor.

oK

BAD

lRe

pair or replace.

BAD

Check wiring between throttie position sensor and body ground.

OK

Check ECU. (See page EF-70.)
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STD voltage .

No. Terminals Trouble Conditions
” " . Air temperature inside
8 @-@ No specified vottage | Ignition switch ON surge tank 20°C 15-3.0
WFESG-EFa

ECU
intake air
temperatyre @
sensor @

R—

“Preparation of Troubie-shooting” at page EF-32.

Ii the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under .

@ Trere is no specified voltage between SST terminals @ and @

when ignition switch is tumed ON.

L @ Check that there is voltage between SST terminals & or @ and @.]

oK

No

Refer to yTrouble Shocting, No. 1@ - @."
(See page EF-37.}

20 co

Check intake air temperature sensor. (Sec page EF-53.)

oK

BAD

Repiace intake air temperature sensor,

Check wiring between ECU and intake air temperature sensor.

oK

BAD

Check ECU.
(See page EF-70.)

|Eepair or replace,

EF—46
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. No. Terminals Trouble Conditions STD volitage
. § When vehicle is 0 - Approx battery
2 @-8 No veltage changes | Ignition switch ON moved siowly: voltage

WFESO-EFDSE

Vehicle speed sensor

"f—‘

O Magnet

Speedometer
shaft

/ Y
\\'___‘- &

ECU

a

. If the SST (09842-87204-000) has rot been installed yet, instal! the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-32.

WFESO-EFOST
@ Nochange in voltage occurs between SST terminals Band @ @
when vehicle is moved siowly with ignition switch turned ON.
+) (=)}
@ Check that there is voltage between SST terminal @or B and B, | @
No
Refer to “Trouble shooting, No. 1@ - @." @
{See page EF-37.)
. l Check wiring between ECU and vehicle speed sensor. l @
oK BAD
3
l L Repair or replace. l
l Check wiring between vehicle speed sensor and body ground. |
| oK BAD
®
LRepair or replace. |
Check vehicie speed sensor. —]
oK BAD
Check ECU. Replace vehicle speed
(See page EF-70.) sensor.
. WFESC-EFDGE
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Ko. Teminals Trouble Conditions STD voltage
10 ®-@ No specified votage | Ignition switch ST position More than 6V
WFEDO-EFO%

Fusible link
1.25

@ There is no voltage between SST terminals H and U when ignition
switch Is set io ST position.

If the SST (09842-87204-000) has not been installed yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-32.

WFESK-EF 100

Check starter operation.

BAD

0K

1 Check wiring between ECU and starter terminal. ,

OK

BAD

l Repair or replace. ]

Check and repair wiring between ECU terminal
@ and body

| Check battery, fusible link, ignition switch and starter. I

BAD

I Repair or replace.

EF—48
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amplifies J»—@-—p-

Thermistor @i g f };I?e':ozzte
P itch E @
ressure switch | | | AJC switch
:"-'_' [
f—l
)

No. Terminais Trouble Conditions STD voltage
With engine rotating,
air Gondrtioner switch
@-0 No specified voltage | Ignition switch ON turned ON and cgn‘:ox battery
magnet cluteh tumed ge
ON:
1"
Ignition switch ON I{gg:ée valve fully Less than 0.5 V
®-@ No specified voltage
- y Throttle valve fully Approx battery
Ignition switch ON opened voltage
WFESDEFICR
. Electric fan relay coil -)
Acceleration cut |
" Air conditioner ‘Waler temparaturs swilch ECU

Throttle position
sensor

B

M/G clutch
EF1 fuse Heater ®
T
i Battery | Heater relay
¥ S
L Heater 2
1 idle-up VSV fmotar 2 @ __!_

= Heater switch

If the SST (09842-87204-000) has not been instalied yet, install the SST, referring o the section under

“Preparation of Trouble-shooting” at page EF-32.
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- 3-@

@ There is no voliage at SST terminals @ and @ when compressor
of air conditierer is operated.

@ Check that there is voltage between SS5T terminal & and body

ground.
No OK
Check wiring between ECU terminaf @ and body WTER S
ground,
Check magnet ciutch operation. I
BAD oK

Check and repair wiring between ECLI terminal
@ and ampilifier.

l Check air conditioner system. |
- @-&@

® There is no voltage between SST terminals @ and @ when ignition
switch is tumed ON. (Throttie valve opened)

® Check that there is voltage between SST terminal @ or ® and @. l
oK No :

Refer to “Trouble shooting, No. 1 @ - @.”

(See page EF-37.)
@
Check throttle position sensor. {See page EF-61.) | .
oK BAD

r Replace throttle position sensor. I

Check wiring between ECU and throttie posifion sensor. ]
oK BAD

Repair or replace. |

| Check wiring between throttle position sensor and body ground. l
oK

[ Check ECU. (See page EF-70.) J

WFESD-EF106 .
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ELECTRONIC CONTROL SYSTEM
LOCATION OF ELECTRONIC CONTROL PARTS

Idle up Waler temperalure senser
VSV inj

jector iti i

Pressure \ Distributor fgnition col
sensi )

\ \ 0, sensor

|
\ \ /
I
g 1~ T
e — | ), 18!
N B o i
=5 7 W% 15 5 =
T

T terminal

\\ \
Relay & fuse
block \ Throttle sensor
- Fusible link biock intake ajr
lemperalure
senser
L.H.D. vehicie

WFESO-El
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MAIN RELAY

ACC e
/e . ECU
: Fuse Main relay
1G1 EFINo. 2 (D @
o LI LER B
G2 @
O "0
Fuse @ L
EFl No. 1
Fusible link
R
Battery

Inspection of EFl main relay

1.

Check of main relay operation

Turnn ON the ignition switch. Check 1o see if you can hear

a relay operating sound or if you can feel operating vibra-

tions when a screwdriver or the like s brought into contact

with the relay.

CAUTION:

+ The relay may become very hot during the operation.
Hence, do not touch the relay by your hand.

Inspection of relay continuity

(1) Remove the main relay from relay box.

(2) Check that there is continuity between the terminals @O
and @.

{3) Check that there is no continuity between the terminals
@ and @.

{4) Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

{5) Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

If the continuity test results do not conform to specifications,
replace the relay.

Inspection of relay operation
(1) Apply the battery voltage across the terminals @ and
@

(2) Cﬁeck that there is continuity between the terminals @
and @.

If the operation test results do not conform to specifications,
replace the relay.

EF-52
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. 4. It the main relay persists to be inoperative after the checks
1 through 3 have been performed satisfactorily, check the
following iterns,

(1) Fusible links
(2) Ignition switch
(3) Fuses
{4) Wiring and wiring connector
5. Install the main relay to the relay box. Attach the cover.

WFED-EF112

INJECTOR RELAY

Injectors

b
@aq

WFESG-EF113

Inspection of injector relay

1. Check of injector relay operation
Turn ON the ignition switch. Check to see if you can hear
a relay operating sound or if you can feel operating vibra-
tions when a screwdriver or the like is brought into contact
with the relay.
CAUTION:
* The relay may become very hot during the operation.

Hence, do not touch the relay by your hand.

WFEDQ-EF114

2. Inspection of reiay continuity
(1) Remove the injector relay from the relay box.
Check that there is continuity between the terminals 6]

and @.

EF-53
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Check that there is no continuity between the terminals
@ and @.

Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.
Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

If the continuity test results do not conform to specifications,
replace the relay.

. Inspection of relay operation
(1) Apply the battery voltage across the terminals © and
@

(2) Cl"meck that there is continuity between the terminals @
and @.

1f the operation test resuits do not conform to specifications,
replace the relay.

If the injector relay persists to be inoperative after the
checks 1 through 3 have been performed saitisfactorily,
check the following items.

(1) Fusible links

(2) Fuses

(3) Ignition switch

(4) Wiring and wiring connector

. Install the injecter relay to the relay box, Attach the cover.

WFESO-EF116

WFEGD-EF117

FUEL PUMP RELAY
S
Fuel purmp relay Fuel pump ECU
@

o~ > - o Il ) ®
Fusible 1G SW EFI fuse
link No. 2
oy O —r ™ e o @
Fusible EFi fuse ;i
link No. 1 TEETY 6]

Main relay _|__ —
Battery

EF-54
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Inspection of fuel pump relay

1.

Check of fuet pump relay operation

When the ignition switch is set to the ON position, check to

see if the relay emits an operating sound. Or chéck to see

if you will feel an aperating vibration with a screwdriver or

the like placed on the relay.

CAUTION:

* The relay may become very hot during the operation.
- Hence, do not touch the relay by yeur hand.

Inspection of relay continuity

{1) Check that there is continuity between the terminals @
and ®.

(2) Check that there is no continuity between the terminais

@and @.

(3) Check that there is no continuity between the terminals
@ and @ and also between the terminais @ and @.

(4) Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

If the continuity test results do not conform to specifications,
replace the relay.

Inspection of relay operation
(1) Apply the battery voltage across the terminals (@) and

2) Check that there is continuity between the terminals ®
and @.

If the operation test results do not conform to specifications,
replace the relay. :

If the fuel pump relay persists to be inoperative after the
checks 1 through 3 have been performed satisfactorily,
check the following items.

(1) Fusibk links

{2) Ignition switch

(3) Fuses

(4) Main relay

{5) Wiring and wiring connector

(8) ECU

EF-55
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WATER TEMPERATURE SENSOR

INSPECTION OF WATER TEMPERATURE SENSOR
Measurement of resistance of water temperature sensor

1.

Disconnect the connector,

NOTE:

s+ Be sure to un-lock the lock of connector, when discon-
nect or connect the connector.

Start the engine. Read the resistance at the time when the
engine is wormed up fully.
Resistance: 0.32 + 0.1 kQ at 80°C

If the measured resistance will not conform to the specifica-
tion, remove the water temperature sensor and perform the
unit inspection.

Check that there is no continuity between each terminal of

the water temperature -sensor and the body.

If there is continuity, replace the water temperature sensor.

NOTE:

o Before the water temperature sensor is removed, drain
the coolant.

e After completion of the sensor replacement, refill the
coolant.

EF-56
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. Water temperature sensor removal and unit test
1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.
2. Drain the cooling water.

3. Distributor removal
(1) Turn the crankshaft, until the mark on the crankshaft
timing belt pulley is afigned with the indicator mark on
the timing belt cover. Ensure that the rocker arms of the
cylinder No.1 at the timing belt side are in a free state.
If the rocker arms are not in a free state, turn the
. crankshaft one more complete turn 360°.

(2) Remove the spark plug wires from the distributor cap.

NOTE:

« Be sure to remove the spark plug wire by holding the
rubber grommet. Never pult out the cord section.

(3) Disconnect the distributor connector.

(4) Disconnect the vacuum hoses from the vacuum advan-
cefr.

. (5) Remove the distributor by removing the distributor set

bolts.

NOTE:

s Since the oil flows out during the removal, place a
suitable cloth undemeath the distributor.

4. Removal of water temperature sensor
(1} Remove the water temperature sensor connector.
(2) Remove the water temperature sensor.

EF-57
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5. Unit check
(1) Immerse the heat sensing section of the water tempera-
ture sensor in water. Raise the water temperature
gradually. Check 1o see if the resistance varies within
the specified values in accordance with the table below.

Specifications
Water temperature °C Resistance (k)
80 0322+ 0.1
60 0.5844+ 0.2
40 1140+ 0.3
20 2450+ 0.5

If the resistance will not conform to the specifications,
replace the ter temperature sensor.

{2) Check that there is no continuity between each terminal
of the water temperature sensor and sensor body.
If there is continuity, replace the intake air temperature
Sensor.

6. Installation of water temperature sensor
(1) Wind sealing tape to the water temperature sensor
switch and install it to the cylinder. Connect the connec-
tor.
Tightening Torque: 24.5 - 34.3 N-m (2.5 - 3.5 kgf-m)

NOTE:

* The new sensor is coated with sealer. Hence,when the
sensor is replaced with a new one, first remove the
sealer thoroughly. Then, wind the seal tape. Also, be
sure to clean the threaded holes at the cylinder head
side.

{2) Distributor instailation

@ Replace the distributor “O" ring with a new part.

@ With the coupling cut-out section of the distributor
aligned with the cut-out section of the distributor
body, insert the distributor into the cylinder head. At
this time, ensure that the distributor attaching bolt
niole of the cylinder head comes at the center of the
elongated hole for the distributor bolt. Then, torque
the distributor set bolt.

Connect the vacuum hoses to the vacuum advan-

cer.

@ Connect the distributor connector. Install the con-
nector to the clamp.

® Connect the high-tension cords to the distributor
cap.

@
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(3} Connect the ground cable terminal to the battery nega-
tive (=) terminal.

{4} Fill cooling water.

(5) Adjust the ignition timing.

(6) Start the engine. Ensure that no water or oil leakags is
present.

(7) Check the oil level.

WFESD-EF 136

INTAKE AIR TEMPERATURE SENSOR

INSPECTION OF INTAKE AIR TEMPERATURE SENSOR
Measurement of resistance of intake air temperature
sensor
1. Disconnect the connector.
NOTE:
» Do not pull cut the lead wire. While hoiding the connector
section, uniock the lock and pull out the connector.

2. Remove the intake air temperature sensor.
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3. Immerse the heat sensing section of the intake air tempera-
fure sensor in water. Raise the water temperature gradually.
Check to see if the resistance varies within the specified
values in accordance with the table,

1 the measured resistance will not conform to the specifica-
tions, replace the intake air temperature sensor.

Specifications
Water temperaiure °C Resistance (kQ)
1] 0.584+0.2
40 1.140+ 0.3 WFESD-EF140
20 2450 0.5

4, Check that there is no continuity between each terminal of
the intake air temperature senscr and the senser body.
if there is continuity, replace the intake air temperature

Sensor.

5. install the intake air temperature sensor o the surge tank
with a new gasket interposed.
Tightening Torque: 29.4 - 38.2 N-m (3.0 - 4.0 kgf-m)

8. Connect the intake air iemperature sensor connector.

WIEBO-EF142
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. THROTTLE POSITION SENSOR

Throttle position sensor

Inspection of throttle position sensor
1. Remove the air chamber {See page EM-17.)

. 2. Unlock the throttte position sensor connector and discon-

nect i,
CAUTION:

* When disconnecting the connector, care must be exer-
cised to ensure that no excessive load is appiied 0 the
throttle position sensor.

3. Measure the resistance between the terminals of the throttle

position sensor,

(1} Measure the resistance between @ and @ under the

following conditions.

WFESO-EF 144

Threttle vaive closed fully

29 kQ or less at 20°C

Throttle valve opened fulty

1000 k2 or rmore

If the measured resistance does not cenform to the

specification, replace the throttie body.

CAUTION:
. = Be very careful not to damage the terminal.
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(2) Measure the resistance between @ and @& under the
following conditions.

Throttie valve closed fully 1000 K&} or more

Throttle valve opened fully 29 kQ or less

if the measured resistance does not conform to the
specification, replace the throtile body.

CAUTION:

= Be very careful not to damage the terminal.

4. Connect the throttle position sensor connector.
CAUTION:
+« When connecting the connector, care must be exercised
to ensure that no excessive load is applied to the throttle
position sensor.

5. Install the air chamber {See page EM-22.)

WFESO-EF147
PRESSURE SENSOR
Semiconductor type pressure converling element
i .
A ~f=== Hybrid IC
= |~ T v rvry
= = e ?
777 =
2] 1)
il
WFESOEF148

INSPECTION OF PRESSURE SENSOR
Measurement of output voltage of pressure sensor
1. Connection of SST
(1) Disconnect the ground cable terminal from the negative
(~) terminal of the battery.
(2) Remove the ECU cover.
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(3) Connect the following SST betweer the ECU and the
engine wire.
SS8T: 09842-87204-000

NOTE:
* Before the SST is installed, be sure to perform continuity
and short tests between the SST terminals.

{4) Reconnect the ground cabie terminal to the negative
(-) terminal of the battery.

2. Check of output of pressure sensor

{1) Measure the voltage between the SST terminals @3 and

@ when the ignition switch is turned ON.
Specified Value y
Measuring point Atmospheric
Altitudie (height above sea ks G ) Voltage V &
level) m 9 @
] 101.3 (760) 32-40
500 955  (716) 31-38 WREEE!
1000 89.9 (674) 30-36
it the measured voltage does not conform to the specifica-
tion, measure the voltage between the SST terminals 63 and
@. Ensure that the measured voftage is within a range of
4.5 to 5.5 volts. Then, proceed to replace the pressure s
SEensor.
When the pressure sensor is replaced, it is necessary to
replace the gas filter, too. ®
It the measured voltage between the SST terminals @ and
@ does not conform to the specification, check the wiring @

between the ECU and the pressure sensor. If there is no

trouble with the wiring, check the ECU.

(2) Disconnect the rubber hose connected to the pressure
sensor. Apply a negative pressure of 26.7 kPa (200
mmHg) to the pressure sensor, using a MityVac. Check
that the measured voltage between the SST terminals
@ and @ drops by 0.65 - 0.95, compared with the
voltage measured in the step (1).

EF-63
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If the measured voltage fails to drop by the specified value,
replace the pressure sensor.

When the pressure sensor is replaced, it is necessary to
replace the gas filter, too.

{3) Remove the MityVac from the pressure sensor.
(4) Connect the rubber hose disconnected in the step (2)
to the pressure sensor.

. S8T removai

{1) Disconnect the ground cable terminal from the negative
{~) terminal of the battery.

(2) Remove the SST by disconnecting the ECU and engine
wire connectors of the SGT.

(3) Connect the engine wire to the ECU.

(4) install the glove compariment box to the instrument
panel.

(5) Reconnect the ground cable terminal fo the negative
{—) terminat of the battery.
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. IDLE-UP vsvV

+B

Ignition switch

Heater.fuse

204 Blower fan moter

M
Rasistor

N

o b T 1 = Fan motor
IGz EFlfuse No. 2 = switch

[

y YFusivlelink EF1 tuse No, 7

Idlg-up VSV

Water temperature
l _sensor @ —

T
F

—
cu

E

% @O

=

SV

Unit inspection of idle-up vev

1. Detach the idie-up VSV assembly from the bracket.
. Disconnect the idle-up VSV connector.

2. Measure the resistance between the idle-up V3V terminals.

Specified value 30 - 500 at 20°C j

If the resistance will not conform to the specification,

replace the idle-up YSV.
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3. Disconnect the rubber hose connected to the idle-up VSV
and connect a MityVac or a vacuum pump. Apply & nega-
tive pressure of 13.3 kPa (100 mmHg).

If no negative pressure is applied, replace the idle-up VSV.

4. Connectthe idle-up VSV connector and turn ON the ignition
key switch. Check to see if the negative pressure applied
in the step 3 becomes zero.

During this check, a voltage should be applied to the con-
nector side.

5. Connect the disconnected rubber hose to the idle-up VSV.
Aftach the idle-up VSV to the bracket.

Check of idle-up vsv control
1. Disconnect the ground cable terminal from the negative (—)
terminal of the battery.

2. Remove the ECU cover.

3. Connect the following SST between the ECU and the engine
wire.

SST: 09842-87204-000

NOTE:

» Before the SSTis installed, be sure to perform continuity
and short tests between SST terminals.

—
WAFES0-EF164
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4. Reconnect the ground cable terminal to the negative {(~)

5. With the engine running, measure the voltage across the

lerminal of the battery.

SST terminals & and @),
®
WFEQD-EF 166
Nao. Cendition Measured voltage
1 | Engine has warmed up fully after starting.
2 | Defogger ON Less than 3V
3 | Headlamps ON
4

Blower fan motor operating

The measurement should not be performed when plural conditions of those described above are met
concurrently.

if the check results will not conferm to the reguirements given in the table above, check and repair the
following sections.

WFE90-EF 167

No. Check item

1 Check water temperature sensor-refated parts. (See page EF-56.)
Check ECU. {See page EF-70.)

Check to see if battery voitage is applied to between SST terminals @ and @ when defogger switch andjor
23 headlamp switch is turned ON.

If battery voltage is applied, check ECU.
i no battery voltage is applied, check wiring from ECU 40 terminal to defogger switch and/or headlamp switch.

4 Check and repair wiring between blower fan motor switch and idle-up VSV.

WFESO-EF 168

6. 85T removal

(1) Disconnect the ground cable terminal from the negative

(-) terminal of the battery.
(2) Remove the SST by disconnecting the ECU and engine

wire connectors of the SST.
(3) Connect the engine wire to the ECU.
{4) Instafl the ECU cover.
{5) Reconnect the ground cable terminal to the negative

(-) terminal of the battery.

WFESO-EF188

EF-67



EFl SYSTEM

OXYGEN SENSOR

Inspection of oxygen sensor
1. Unit ingpection of oxygen sensor

(1) Disconnect the oxygen sensor connector.

{2) Start and warm up the engine completely.

{3) Connect a volimeter to the connector of the oxygen
sensar.

(4) Depress the accelerator pedal. At this time, ensure that
the reading of the voltmeter is 0.45 V or more.
Replace the oxygen sensor with a new part if the read-
ing is not 0.45 V or more.

(5) Remove the voltmeter from the oxygen sensor connec-
tor. Reconnect the connector. install the connector to
the clamp.

2. System inspection of oxygen sensor
(1) Remove the cap of the check connector. Connect the
following SST to the check connector.
SST: 09991-87702-000

EF-68
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(2) Start and warm up the engine completely.
{3) Connect the test terminal (brown) of the SST to the
ground terminal (black).

(4) Connect a voltmeter to the output terminal {green) of the
SST.

(5) Hold the engine speed at 3000 rpm.

(6) After a tapse of 2 minutes, ensure that the reading of
the voltmeter connected in the step (4) changes eight
times or more for 10 seconds.

If the change in voltage fails to occur eight times or
more, check the diagnosis code. Replace the oxygen
sensor it no malfunction code is memorized. ]

(7} Stop the engine.

(8) Remove the SST which was connected to the chieck
connector. Aftach the cap to the check connector.

EF-69

Testterminal Short
N

iy

Ground terminal
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ELECTRONIC CONTROL UNIT (ECU) @

'WFESC-EF 176
Inspection of ECU
1. Measurement of ECU inputfoutput voltage

NOTE:

e The wiring circuit of the EFl can be checked by measur-
ing the voltage and resistance at the ECU connector
terminals.

« The measurement of voltage should be conducted while
all of the connectors are connected.

+ Make sure that the battery voltage is 11 V or more when
the ignition switch is furned CON.

WFERC-EF177

{1) Disconnect the battery ground cable from the negative
terminal (+) of the battery.

WFESQ-EF178

{2) Rermaove the ECU cover.
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(3) Connect the following SST between the ECU and the
engine wire.
SST: (0842-87204-000

NOTE:
» Before the SST is connected, make sure that no open
wire and/or no short exists between the SST terminals.

(4) Connect the battery ground cable to the negative (-)
terminal of the battery.

{5} Measure the voltage between the terminals under each
condition shown in the table below.
Replace the ECU if the engine shows abnormality
despite the fact that all measured results are normal.
If the measured results are abnormal, check the mal-
functioning systern. Repair or replace the malfunction-
ing part.
Replace the ECU if no abnormality exists in the wiring
system,

NOTE:

» The measurement should be carried out at the measur-
ing terminals of the SST.

EF-71
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Voltage or resistance at ECU wiring connectors

EF-72

Terminals ST.% s\ggtltaa}‘gcior Conditions Remedies
- N Procead to flow
D-@ Less than 152 Ignition switch OFF chart @.
Less than 1V lgnition switch CFF (afier more than one minute)
@-@ Check power
App\:g;:gaeﬁery Ignition switch ON supply.
Less than 0.1V Ignition switch OFF (after more than ten seconds)
@-@ Check power
App“r,gﬁal-:;gegtery Ignition switch ON supply.
@@ Approx battery At ali times (Measured valtage is lower than specified voltage Check power
voltage only at during starting peried.) supply.
Approlx battery Engine fully warmed up. All accessory switches turmned OFF. Checlk power
®-® voltage supply.
Check idie-up
Less than 3V Idle-up VSV ON VSV control.
4555V 4 Proceed to flow
e Ignition switch ON. Terminal T shorted with ground terminal. chart @.
Throttle valve fuliy closed. Check dia :
gnosis
®-8 less than 1V code.
0-4.5t0 5.6V Ignition switch ON. Terminal T shorted with ground terminat. Oxvaen sensor
(Measured Engine revoiution speed held at 3000 rpm after it has fully . x\;gm
voltage varies.) | warmed up. YS
Less than 0.1V Ignition switch OFF
@-@ Check power
App\:gﬁa%a;tew Jgnition switch ON supply.
®-@ Less than 0.1V Ignition switch OFF Check power
More than &v When ignition switch is set to ST pesition SUPPIy.
Less than 0.1V Ignition switch OFF )
@-@ Approx battery o N S:’ﬁ'lc; Trerminal
voltage Ignition switch ON "
Less than 0.5V Ignition switch ON. Throttle valve fully closed. Throttle position
®-9
Appgﬁat;‘e“ew Igniticn switch ON. Throttle valve fully opened. sensor system.
Less than 0.1V gg:uon switch ON. Headlamp switch and/or defogger switch )
D-@ : Check idle-up
Approx battery | Ignition switch ON, Headlamp switch and/or defogger switch VSV control.
voltage ON.
@-9 Less than 0.1V Ignition switch OFF Check VCC
45-55V Ignition switch ON winng.
_ _ Ignition switch ON. Atmospheric pressure is 101.3 kPa Check pressure
B-@ 3.2-4.0v (760 mmbg). sensor.
Check intake air
@-® 1.5-3.0V Ignition switch ON. Air temperature inside surge tank: 20°C temperature
sensor.
Check cooling
®-® 0.4 - .65V Ignition switch ON. After engine has been warmea up fuily. water
) ) (Cooling water temperature: 80 - 90¢C) temperature
sensor.
WFES0-EF1R82
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. Terminals

ST?;;:;%Z o Conditions Remedies
} - . Proceed to fiow
©B-0 Less than 1Q Ignitior: switeh OFF chart 3.
o0 Less than 1V Ignition switch OFF {after mare than one minute) Checkfrepair
- injector power
App;g)éa%:ttery Ignition switch ON supply.
® o Less than 0.1V Ignition switch OFF Check and repair
- ECU power
App\:grial;aettery Ignition switch ON supply.
Less than 3V Ignition switch ON (Check engine lamp illuminated.) Check power
®-9 Approx battery | £o oo g, (Check engine | L supply Ifof check
voltage ngine is rotating. ( K engine lamp not iluminated.) engine lamp.
®-® Less than 1V Ignition switch ON. Fuel pump is operating. Checkfrepair fuel
- pump power
. Appvrg;ab::kery Igrition switch ON. Fuel pumg is stopped. supply.
- - . Check ground
Engine ground Less than 0.20 Ignition switch OFF wiring.
@-0 Less than 0.20Q Ignition switch OFF Replace ECU.
e-® Approx battery Engine is rotating. Air conditioner compressor is rotating. Check air
voltage (Genuine air conditioner-equipped vehicle) conditioner wiring.
Ignition switch ON
&-O O-Approx battery | yipen vehicle is moved. {Measured voltage changes four times | Ceck speed
voltal ges sensor
ae for movement of 1.5m.) :
8@ 4.5-6.5V Ignition switch ON. Throttle valve fully closed. Check throtle
Less than 0.5V | Ignition switch ON. Throttle vaive fully opened. pasition senser.
Less than 0.1V ignition switch ON (after more than 60 seconds) g::;; oxygen
®-9 Voltage varies
\.\?i‘tehin After engine has warmed up fully. When engine revolution is Check fuel
0-1.0V held at 3000 rpm for more than two minutes: system.
- . Proceed to flow
. -9 Less than 1Q Ignition switch ON chan @,

EF-73
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ECU replacement
1. Disconnect the ground cable terminal from the negative (=)
terminal of the battery.

2. Remove the ECU cover.

3. Disconnect the engine wire connector from the ECLU.

4. Remove the ECU from the cowl panel by removing the
attaching screws.
5. Install a new ECU to the cowl pane!.
CAUTION:
+ Do not touch with the bracket screws mounted on the
ECU proper. This tampering will cause an ECU malfunc-
tion.

. Connect the engine wire connector to the ECU.

Install the ECU cover on the cowl panel.

. Connect the ground ceble terminal to the negative (=) ter-
minal of the battery.

[N
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FUEL SYSTEM
FUEL PUMP

Qut Magnet
¢
) f'
[at] - in
. o Fitter
Cneck valve Relief valve
Silencer Assy
ECU
Main Rela;
EFl fuse No. 1 il ®
e a— "o
= 1 ’
. EFl fuse No. 2 =
fanition g, fuse bax
switch
Fuef pump relay
'8
(s
T Fuel pump
.]_ Battery Check terminal
Fuel pump terrminal i J
L
I 'H - Ground
! terminal
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IN-VEHICLE INSPECTION

Check of fuel pump operation

1. Connection of SST (09991-87702-000)
{1) Detach the check connector cap.

(2) Connect the SST to the check connector. Connect the
88T terminal F (white/black) to the ground terminal
(black).

09391-87702-000

2. Check of fuel flowing sound

{1) Turn ON the ignition key switch.
WRE0-EF192

(2) Check to see if you can hear fuel flowing sound around
the pressure regulator.

{3) if you can hear no fuel flowing sound, check the follow-
ing parts. Repair them, as required.
« Fusible links

Fuses

Main relay

Fuel pump

Wiring and wiring connections

3. SST Removal
(1) Turn CFF the ignition switch.
(2) Remove the SST from the check connector.
(2) Attach the cap on the check connector.
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Check of fuel pressure

1. Ensure that the battery voltage is 12 volts or more.

2. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

3. Place a suitable container or cloth, etc. under the fuel filter.

4. Loosen the union bolt gradually.

CAUTION:

» The fuel pressure at the inside of the fuel line is ap-
proximately 250 kPa (2.55 kgficm?) higher than the at-
mosphetic pressure. Hence, be sure 1o gradually loosen
the union bolt so as to prevent fuel from splashing.
Since the fuel will flaw out, be certain to place & suitable
comtainer or cloth, etc. under the fuel fitier so that no fuel
may get to the resin or rubber parts of the vehicle.

5. Install the SST {fuel pressure gauge) between the fuel hose
No. 1 and the fuel filter by means of the union bolt with a
new gasket interposed.

SST: 09268-87701-000
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kof-m)

6. Reconnect the ground cable terminal to the negative (-)
terminal of the battery.

7. Connection of SST (09991-87702-000)
(1) Remove the cap on the check terminal.
(2) Connect the SST to the check connector.
(3) Connect the SST terminal fuel pump {white/black) to the
ground terminal (black).
8. Turn ON the ignition switch.

EF-77
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9.

Check to see if the fue! pressure conforms to the specified
pressure.
Specified Fuel Pressure:
225.6 - 274.6 kPa (2.3 - 2.8 kgficm®)

If the fuel pressure is higher than the specified pressure,

check andfor repair the following items.

(1) Fuel return hose andfor pipe for restriction or damage.

{2) Rubber hose connected between pressure regulator
and surge tank for restriction.

(3) If the check results of (1) and (2} are satisfactory,
replace the pressure regulator.

If the fuel pressure is lower than the specified pressure,

check andjor repair the following items.

(1) Fuel hose andfor pipe for restriction or damage or
leakage.

{2) Fuel filter for restriction.

(3} Check fuel flow rate.

(4) Pressure regulator.

10. Turn OFF the ignition switch. After a lapse of three minutes,

11

check to see if the fuel pressure is the specified pressure
or more.
Specified Fuel Pressure:
176.5 kPa (1.8 kgf/cm®} or mote

if the fuel pressure is lower than the specified pressure,
check andfor repair the following items.

(1) Injector

(2) Pressure regulator

(3) Fuel hose and/or pipe for damage or leakage.

SST removal

(1) Turn OFF the ignition key switch.

(2) Disconnect the ground cable termina! from the negative
terminal {-} of the battery.

{3) Loosen the fuei filter union: bolt gradually.

CAUTION:

» The fuel pressure at the inside of the fuel line is ap-
proximately 255.8 kPa (2.5 atm). higher than the atmos-
pheric pressure. Hence, be sure to gradually loosen the
union bolt so as to prevent fuel from splashing.

Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts of the vehicle.

{4) Remove the SST (fuel pressure gauge).
SST: 09268-87701-000
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. {5) Install the tuel hose No. 1 to the fus! filter by means of
the unicn bolt with a new gasket interposed.
Tightening Torque: 34.3 - 44.1 Nom (3.5 - 4.5 kgi-m)

{6) Remove the SST from the check connector,
SST: 09991-87702-000

(7) Attach the cap on the check connecior.
(8) Reconnect the ground cable terminal to the negative
{-) terminal of the battery,

12. Check of fuel leakage
Start the engine. Check to see if any fuel leakage is present. -
Repair any defective part if the fuel leakage exists.

WFESQ-EF205
Check of fuel flow rate
1. Ensure that the battery voltage is 12 volts or more,
2. Disconnect the ground cabie terminal from the negative (-)
terminaf of the battery.
3. Place a suitable container or cloth, etc. under the pressure
regulator.
WFESO-EF206

4. Disconnect the fuel return hose connected to the pressure
regulator.

CAUTION:

* Since the fue! will flow out, be certain to place a suitable
container or cloth, etc. under the pressure regulator so
that no fuel may get to the altemator.

* Release the inner pressure of the fuel tank by removing
the fuel filler cap in advance.
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5. Connect a suitable fuel hose {gbout 2 meter long) to the
pressure regulator.
Reference:
+ This fuel hose is included in the SST (09268-87702-
000).

6. Insert one end of the fuel hose in a measuring cylinder.

7. Detach the check connector cap.

8. Connect the SST (09991-87702-000) to the check connec-
tor. Connect the SST terminal F (White/Black) o the ground
terminal (Black).

9. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.

10. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the switch.

11. Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 235 em® or more

If the fuel amount is less than the specified amount, check
the fuel filter.

12. Disconnect the ground cable terminal from the negative (-)
terminai of the battery.
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13. Remove the SST (09991-87702-000) from the check con-
nector,

14. Attach the cap on the check connector.

15. Disconnect the fuel hose connected to the pressure
regulator.

16. Connect the iuel return hose to the pressure regulator.
Attach the new clips.

17. Reconnect the ground cable terminal to the negative (-)
terminat of the battery.

18. Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if fuel leakage exists.

EF-81
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REMOVAL OF FUEL PUMP

[
A

f/e
I
rfe-
1
‘,I
L

@ Fuel pump Assy wimotor & bracket
@ Fuel hose

@ Cushion

@ Fuel pump bracket

CAUTION:

container or cloth, etc. under the fue! pump.

Disconnect the fuel pump coupler.

. Disconnect the fuel hose front side from the fuel pump.

Since the fuel will flow cut, be certain to place a suitable

WFEQO-EF216
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3. Detach the fuel pump bracket by removing the three bolts.
4. Detach the fuel pump bracket from fual pump by removing
the three bolts,

5. Remove the fuel pump by disconnecting the fuel hose rear
side.

INSTALLATION OF FUEL PUMP
1. Connect the fuel hose rear side to the fuel pump.
NOTE:
= Ensure that the fuel filter is installed at the fuel pump
unlit port.
» Ensure that the hose clamp is securely installed

2. Install the fuel pump bracket to the fuel pump by tighten the
three bolts.
NOTE:
* Ensure that the two cushions are installed as correct
position.

3. Installation of bracket
{1} Temporarily tighten boit No. ().
(2) Tighten the bolt No. @ and No. @),
{3) Securely tighten the bolt No. @.

4. Connect the fuel hose front and rear side to the fuel pump.
Tightening Torque: 34.3 - 44.1 N-m {3.5 - 4.5 kgf-m)

5. Connect the fuel pump coupier.
NOTE;
» Ensure that the lead wire is clamped at two position,

EF-83
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FUEL TANK AND LINE

COMPONENTS
Fuel tankcap—@ (j
= &
g >
Fuel tank inlet pipe sub assy
& i
o * &
= . 0 w\ -
> - ] : Fuel tank
Charcoal . & i '
canister L
D 1 ;
2 S
Fuel
filter @
¥ Fuel purn,
;k - purnp
[? Flare nut

WFERG-EF224

PRECAUTIONS

1, Always use a new gasket and hose band (clip) when
replacing the fus! tank or components.

2. Each part shouid be tightened securely 10 the specified

torque
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INSPECTION OF FUEL LINES AND CONNECTIONS
1. Connect the following SST to the check connector. Short

the terminal F (White/Black) to the ground terminal (Black).
SST: 09991-87702-000

. Turn ON the ignition switch.

. Check the fuel lines and connections for cracks, leakage or
deformation.

It any crack, leakage or deformation is present, replace or
repzair the part concerned.

- Turn OFF the ignitior switch. Remove the SST from the
check terminal. Attach the cap to the check terminal.

. Check the fuel tank for deformation, cracks or fue leakage.
If the fuel tank exhibits any defect, repair or replace the fuel
tank.

- Check the filler neck for damage or fuel leakage.,

If the filler neck exhibits any defect, repair or replace the
filler neck.

- Check to see if the hose and tube connections are installed
as shown in the right figure.

If any probiem is found, repair or replace the parts, as
required.

. Check to see if the fuel tank cap and gasket exhibits
damage.

Replace the gasket if it is damaged. Also, replace the fuel
tank cap if it exhibits damage.

EF-85
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Safety
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FUEL FILTER ELEMENT

FRONT

CHECK OF FUEL FILTER ELEMENT

1.

Disconnect the ground cable terminal from the negative (—)
terminal of the battery.

Disconnect the fuet return hose connected to the pressure

regulator. Connect a suitable fuel hose (about 2 meter long)

1o the pressure regulator.

REFERENCE:

» This fuel hose is included in the SST (09268-87702-
000).

NOTE:

» Before the fuel return hose is disconnected, be sure to
release the inner pressure of the fuel tank by detaching
the fuel filler cap.

CAUTION:

+ Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the pressure regulator so
as to prevent fuel splashing.

EF-86
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3. Insert one end of the fuel hose in a measuring cylinder.

4. Connection of SST (09991-87702-000)
(1) Detach the cap from the check connector.
(2) Connect the SST to the check connecior.

(3) Short the SST terminal F (White/Black) to the ground

terminal (Black).

8. Connect the ground cable terminal to the negative (-) ter-

minal of the battery,

6. Turn ON the ignition switch for 15 seconds. Then, turn OFF

the switch.

7. Measure the amount of fuel collected in the measuring
cylinder. Check to see if the measured amount conforms to

the specification.
Specified Amount of Fuel: 235 om® or more

NOTE:

= {f it becomes necessary to bleed air, be sure to conduct

the measurement at least twice.

Iif the fue! amount conforms to the specification, perform the

operation, starting from the step 18 anward.

If the fuel amount is less than the specified amount, periorm

the operation, starting from: the step 8 onward.

8. Disconnect the ground cable terminal frorm the negative (-}

terminal of the battery.

EF-87

09991-87702-000

WFESC-EF235



EFl SYSTEM

8. Loosen the union bolt gradually.

CAUTION:

+ The fuel pressure at the inside of the fuel Ine is ap-
proximately 250 kPa (2.55 kgf/cm®) higher than the at-
mospheric pressure. Hence, be sure to gradually loosen
the flare nut and use a cloth, etc. so as to prevent fuel
from splashing.

Since the fuel wiil flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts or electrical parts of
the vehicie.

10. Connect a suitable fuel hose (about 2 meter long) to the fuel

pipe.

REFERENCE:

= This fuel hose is included in the SST (09268-87702-
000).

11. Insert one end of the fuel hose in a measuring cylinder.

12. Reconnect the ground cable terminal to the negative {-)
terminal of the battery.

13. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the switch.

14. Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 235 em® or more

If the fuel amount conforms 1o the specification, replace the
fuel filter.
If the fuel amount is less than the specified amount, check
the fuel pump filter for restriction. Then, replace the fuel
pump as required.

15. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

EF-88
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16. Instali the fuel hose to fuel filter by means of the union bolt
with a new gasket interposed.
Tightening Torque:  34.3 - 44.1 Num (3.5 - 4.5 kgf-m)

17. Disconnect the fuel hose connected to the pressure
regulator,
18. Connection of fuel hose to fuel pipe No. 2.
(1) Insert the fuel return hose to the fuel pipe No. 2 until
second spool of fue! pipe.
{2) Securely clamp the fuel hose at2 - 5mm from fuel return
hose end with new clip,
NOTE:
* Instail the fuel return hose in parallel with chassis frame.

19. Remove the SST from the check connector,

20. Attach the cap on the check connector,

21. Reconnect the ground cable terminal to the negative (-)
terminal of the battery.

22. Start the engine. Check o see if any fuel leakage is present.
Repair any defective part if fuel leakage exists,
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PRESSURE REGULATOR (]

Pressure
regulator

lﬁ S &
gt U P

WFESQ-EF244

IN-VEHICLE INSPECTION
Check the fuel pressure.

'WFESD-EF245
REMOVAL OF PRESSURE REGULATOR
1. Disconnect the ground cable terminal from the negative {-)
terminal of the battery. .
2. Remove the air chamber assembly (See page EM-17.)

WFES0-EF245

3. Disconnect the injector connector from each injector.
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4. Disconnect the fuel hose No. 1 at the delivery pipe side.

CAUTICN:

+ The fuel pressure at the inside of the fuel line is ap-
proximately 250 kPa (2.55 kg/cm®) higher than the at-
mospheric pressure. Hence, be sure to gradually loosen
the union bolt so as to prevent fuel from splashing.
Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts of the vehicle.

. Disconnect the fuel return hose from the pressure regulator.

CAUTION:

* Since the fuel will flow out, be certain to place a suitabie
container or cloth, etc. under the connection so as to
prevent fuel from gplashing.

NOTE:

= Before the fuel return hose is disconnected, be sure to
release the inner pressure of the fuel tank by detaching
the fuel filier cap.

. Disconnect the vacuurm hose from the vacuum pipe.

. Remove the delivery pipe by removing the delivery pipe

attaching nuts.

CAUTION:

+ Be cerfain 1o place a suitable cloth, etc. under the
delivery pipe so that no fuel gets 1o the the electrical
equipment, such as the alternator and starter, wiring and
rubber and plastic parts.

* Be very careful not to drop the injectors.

NOTE:
* Leave the injector at the intake manifold side.

. Disconnect the vacuurn hose from the pressure regulator,
. Remove the pressure regulator from the delivery pipe.

EF- o1
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Inspection of Pressure Regulator
1. Using the following 85Ts, connect the pressure regulator,
as indicated in the figure,
SSTs: 09268-87701-000
09268-87702-000
09283-87703-000
NOTE:
+« When connecting the pressure regulator, instal a new
gasket to the union bolt connection and a new “Q” ring
to the “O” ring seal section. Also, attach hose bands to
the hose connections,

Gasket
\SS§_

Gasket

S

Fuel filter —]

=

Pressure regulator

To fue! return pipe

2. Connect the ground cable terminal to the negative (-) ter-
rinai of the battery.
3. Connection of SST (09921-87702-00C)
(1) Detach the cap from the check connector.
(2) Connect the SST to the check connector.
{3) Ceonnect the fuel pump terminal {White/Black) with the
ground terminal (Black).
4. Turn ON the ignition switch.

5. Check to see if the fuel pressure conforms to the specifica-
tion.
Specified Fuel Pressure:
2956 - 274.6 kPa (2.3 - 2.8 kgficm?)

If the fuel pressure fails to conform to the specification,

replace the pressure regulator.

NOTE:

+ At this stage, ensure that the fuel pump complies with
the fue! flow rate requirements.

EF-92
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6. Turn OFF the ignition switch. After a lapse of three minutes,
check to see if the fuel pressure is the specified pressure
or more,

Specified Fuel Pressure:
176.5 kPa (1.8 kat/em® or more

If the fuel pressure fails to conform to the specification,
again perform the operations described in the step 17 after-
ward.

7. Connect a suitable hose to the vacuum hose pipe of the
pressure regulator. Connect a MityVac to the other end of
the hose.

8. Turn ON the ignition switch.

9. While observing the fuel pressure, apply a negative pres-
sure, using the MityVac. At this time, ensure that the fuel
pressure drops corresponding to the applied negative
pressure.

Replace the pressure regulator if the fuel pressure will not
decrease.

10. Turn OFF the ignition switch,
11. Remove the MityVac and hose from the pressure regulator.
12. Disconnect the ground cabie terminal to the negative {-)
terminal of the battery.
13. Remove the SSTs from the respective parts,
14. Install the cap to the check connector,
Proceed to assembly of the pressure ragulator.

15. Turn OFF the ignition switch after turning ON the ignition
switch temporarily.

16. Imrnediately after the operation described in the step 15,
stop the flowing of the fuel by bending the fuel hose be-
tween the fuel filter and the pressure regulator. Read the
fuel pressure under this condition.

EF-03
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17. After holding the fuel hose in a bent state for 3 minutes,
check that the pressure has dropped compared with that
measured in the siep 6.

Replace the fuel pump if the pressure has dropped.
Replace the pressure regulator if the pressure will not drop.

18. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

19. Remove the SS8Ts from the respective parts.

20. Install the cap to the check connector.

ASSEMBLY OF PRESSURE REGULATOR
1. Replace the pressure regulator “O” ring with a new part.

2. Apply silicon oil to the “O" ring of the pressure regulator.
Install the “O” ring to the delivery pipe and tighten the
attaching bolts.

Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)

CAUTION:
» Be very careful not to damage the “Q” ring. Failure to
observe this caution may cause fuel ieakage.

3. Replace the injector “O” ring with a new part.
NOTE:
« Visually inspect the grommets and insulators of the in-
jectors for any evidence of damage. Replace any defec-
tive parts if they exhibit damage before replacing the “O”
ring.
» Be very careful to avoid damaging the “O" ring.
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. 4. Install the injector to the intake rmarifold.

5. Apply silicon oil to the “O" ring of the injector. Install the
delivery pipe.
Tightening Torque: 14.7 - 21.6 Nm (1.5 - 2.2 kgt-m)

NOTE:

e Be very careful notto damage the injector “O” ring during
the installation.

* When connecting the delivery pipe and injector, make
sure that they are installed straight, not in a tilted state.

6. Ensure that the injector can rotate by your hand.
If the injector can not be rotated smoothly, most likely the

injector is installed in a tilted state. it is, therefore, necessary
to reassemble the injector using a new injector “O” rings.
CAUTION:

* Never push the injector toward the insulator side or the
grommet side. Failure to observe this caution will causs
fuel leakage.

7. Connect the rubber hose to the vacuum pipe.
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8. Cornect the fuel return hose to the pressure regulator.
Attach new hose clamps.

9. install the fuel hose No.1 to the delivery pipe with a new
gasket interposed. 5\\///4

Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgi-m) —

10. Connect the injector wiring connectors to the injector.

11. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.

12. Turn ON and OFF the ignition switch at intervals of 2 or 3
seconds, until air is expelled from the pressure regulator
section.

NOTE:

+ If air remains inside the piping, you will hear a different
sound from the fuel flowing sound.

» Usually the air bleeding can be performed by repeating
turning ON/OFF the ignition switch four or five times.

13. Ensure that no fuel leakage exists.

Repair the leaky point if fuel leakage is present. .
14, Start the engine. Again, check for fuel leakage.

Repair the leaky point if fuel leakage is present.
15. Install the air chamber assembly (See page EM-22.)
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. INJECTORS
Terminat
(i) = e ®
s — (T WIIE=— " [[| r
Needle vaive “O".ring
WFESO-EF2T3
IN-VEHICLE INSPECTION

1. Remove the air chamber assembly. (See page EM-17.)
2. Check of injector operation

. Measurement of resistance of injector

{1) Using a sound scope, check to see it each injector
emits an operating socund when the engine is being
started or cranked.

(2) If a sound scope is not available, apply a screwdriver
or the like to the injector and check to see if you can
feel an operating vibration,

I the injector emits no operating sound or emits an abnor- WRES EF274
mat sound, check the wiring, wiring connector or injector. 5

(1) Disconnect the injector connector of the engine wire.

(2) Measure the resistance between the terminals of each
injector.

Specified Resistance: 11 - 170

if the resistance between the terminals is not within the
specification, replace the injector.

(3) Connect the injector connector of the engine wire to the
injector.
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REMOVAL OF INJECTOR .
1. Remove the pressure regulator.
2. Remove the injector.

NOTE:

+ Do not remove the injector cover.

INSPECTION OF INJECTOR
1. Using the following SSTs, connect the injector, as indicated
in the figure. Insert the injector in the measuring cylinder,
SST: (1) 09268-87701-000
{2) 08283-87703-000
(3) 08268-87702-000
(4) 09842-30070-000 .

NOTE:

« Install a new gasket to the unicn bolt connection. &, Hese band

SST.~

* [nstall a new “Q" ring to the “O” ring seal section. SST To return
« Attach the hose bands to the rubber hose connections. : hose
« Attach 2 suitable vinyl hese to the tip-end of the injector
so as to prevent fuel from splashing. 5 =
* Remove the injector grommet. Check to see if the injec- ‘ f
tor grommet exhibits any damage.
Fuel SST
filter ﬂ Hose band

2. Remove the check connector cap.
3. Connect the SST to the check connector.
S8T: 09991-87702-000

4. Connect the terminal F (white/black) of the check connector
to the ground terminal (black).

5. Connect the ground cable terminal 1o the negative {-) ter-
minal of the battery.
6. Turn ON the ignition switch.

WFESO-EF281
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7.

B.

10,
1.

12.

Perform energizing for 15 seconds by means of the ST
(09842-30070-000).
Measure the amount of fuel collected in the measuring
cylinder.
specified pressure.
Specified Amount of Fuel: Approx. 45 +5 cm®
Variation between Each Injector: 5 cm? or less

NOTE:

* Conduct the measurement two or three times for each
injector.

* Before the injector is pulled out, make certain to turn
OFF the ignition key.

= When removing the injector, use & suitable cloth or the
like so as to prevent fuel from splashing.

*  Prior to the test, perform air bleeding for the fuel hose.

If the amount of fuel fails to conform to the specification,
replace the injector.

. Leakage check

With the SST (09842-30070-000) in not energized state, turn
ON the ignition key switch. Check any fuel leakage from the
injector nozzle.
Fuel Leakage:
Less Than One Drop of Fuel per Minute

if the leakage exceeds the specified value, replace the

injector.

NOTE:

s Pricr to the test, remove the vinyl hose that was attached
on the injector.

Turn CFF the ignition key.

Discennect the ground cabie terminal from the negative (-)

terminal of the battery.

Disconnect the SST.

NOTE: .

¢ Care must be exercised as to fuel splashing and fuel
flowing.

INSTALLATION GF INJECTOR

1.

Check the insulator and grommet of each injector for
damage.
Replace the insulator and/or grommet if damage exists.

2. Install the insulator on the manifold section.

EF-gg
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3. Install the grommet on the injection.

4. Replace the injector “O” ring with a new part.
NCTE:
s Be very careful to aveid damaging the “O” ring.

Ingert the injector into the insulator,
Install the delivery pipe.
Install the air chamber assembly (See page EM-22.)

Now
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. AIR INDUCTION SYSTEM
THROTTLE BODY

IN-VEHICLE INSPECTION

Check of throttle body

1. Ensure that the throtile linkage cperates smoothly.
Replace the throttle body # the throttie lever fails to operate
smoothly.

Check the throttle positioner sensor.

Check the throttle positioner,

wn

Removal of throttie body
1. Disconnect the ground cabls terminal from the negative (-}
. terminal of the battery.
2. Drain the coclant. {See page CO-12.)
3. Disconnect the hase for air conditioner and power steering
idle-up from the air chamber,

4. Disconnect the air cleaner hose from the throtile body,
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5. Disconnect the accelerator cable.

6. Disconnect the vacuum hoses from the throttie body.
NOTE:
+ Prior to the disconnection, put a tag on each vacuum
hose so that the original installation position may be
known readily during the installation.

7. Disconnect the water hoses from the throttle body.

NOTE:

* Using a suitable cloth, take a precautionary measure so
that no water gets to the electrical equipment of the
vehicie.

¢ Be sure to plug the disconnected water hoses by
suitable plug to prevent the water from fiowing out.

8. Removal of throttie body
(1) Remove the attaching bolts and nuts of the surge tank
stay No. 1.

EF-102



. (2) Remove the attaching bolts and nuts of the throtile
body.

(3) Remove the throtile body.

Inspection of throttle body
1. Cleaning of throttie body prior to inspection

(1) Clean the cast part with a soft brush, a wet cloth or the
fike,

(2) Remove the gasket material from the surge tank attach-
ing surface of the throttle body.

2. Check of throttle vaive
(1) Check that the throttle |
dashpot.
(2) When the throttle lever is o
dashpot lever comes out.

ever is in full contact with the

pened, check to see if the

EF-103
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{3) Check the throttie position sensor.
Replace the throttle body if it exhibits any defect.

Installation of throttle body

1.

2.

Remove any gasket material from the throitie body attach-
ing surface of the surge tank.

Install the throttle body on the surge tank with a new gasket
interposed. Attach the surge tank stay No. 1.
Apply a seal bond (Three Bond 1207C) to the threaded
portions of the throttle body tightening bolts.

Tighten the attaching bolts and nuts of the throttle body and
surge tank stay No. 1.
Tightening Torque: 14.7 - 21.6 N-m (1.5 - 2.2 kgf-m)

Connect the water hoses to the throttie body. Attach the
hose clips.

EF-104
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. 6. Connect the air cleaner hose to the throttle body.

7. Connect the throttle position sensaor connector.

8. Connect the vacuum hoses to the throttle body.

9. Connect the air chamber hose to the throttle body and air
chamber.

NOTE:

. » Be sure to align the mating marks between the throttle
body and air chamber hose, and the air chamber hose
and the air chamber.

« Be sure to clamp the air chamber hose bands.

10. Fill coolant.

11. Connect the ground cable terminal to the negative () ter-
minal of the battery.

12. Start the engine. Recheck the engine for water leakage.
Repair the leaky point if water ieakage exists.

EF-105
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AUXILIARY AIR VALVE
Icle adjust screw
Throltle valve
—_—
Alf cleaner map ma T manifold
Auxiliary
Valve
WFES-EF312
IN-VEHICLE INSPECTION
Check operation

1. Disconnect the air chamber hose from the throttle body.

2. Slart the engine. Check that there is air continuity at the
auxiliary air valve port under the following conditions. Per-
form the check, following the procedures given below.
When the cooling water temperature is below 40°C, apply
your finger to the auxiliary air valve port. Ensure that the
engine speed drops.

When the cooling water teperature is above 70°C, apply
your finger to the auxiliary air valve port. Ensure that the
engine speed does not change.

If the auxiliary air valve exhibits any malfunction, replace
the throttie body.

Removal of auxiliary air valve
Remove the throttle body.
(See page EF-101.)

Installation of auxiliary air valve
Installation of throttle body
{See page EF-104.)

EF-108
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INTRODUCTION (US. Specification)

The EFI system consists of the following three systems; fuel system, intake system and control system. The
electronic control unit {ECU) incorpo

rating a microcomputer controls the EF system, based on signals
inputted from the various sensors. ¢
Besides this function, the ECU controls various functions such as the fuel pump control, idle speed VSV
control {ISC), exhaust gas recirculating (EGR) VSV control, barometric V8V (PV3V) control, self diagnosis
function and fail-safe function,

WNUSS-EF3TY

SYSTEMATIC DIAGRAM

JEC

Ta Tank
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FUEL SYSTEM

The fuel system is a system which supplies the injectors with fuel necessary for combustion. This system is
composed of the fuel pump, fuel pipes, fue! filter, pressure regulator, fuel delivery pipe and injectors.

Fuel sucked up from the fuel tank by means of the fuel purmp is sent under a pressurized condition to the
fuel delivery pipe through the fuel filtter. The pressure regulator mounted at the delivery pipe keeps the fuel
pressure at a value about 250 kPa (2.55 kgffcrn®) higher than the intake manifold inner pressure. Such
difference between the intake manifold inner pressure and the fuel line inner pressure prevents any variation
in the fuel injection rate of each injector.

Any excess fuel returns 1o the fuel tank through the pressure regulator. This makes it possible for the fuel at
& comparatively low temperature in the fuel tank to be supplied into the fuel line, thus preventing percolation.
The fuel pump is driven by the ECU.

INTAKE SYSTEM

The intake system is a system which supplies air necessary for combustion with each cylinder.

Alr sucked from the cool air intake of a comparatively low temperature is sucked into the surge tank through
the air cleaner and air chamber, depending upon the opening degree of the throttle valve,

Then, the air goes through the intake manifold into each cylinder.

WRESO-EF319

CONTROL SYSTEM

The conirol system is a system which controls the fuel amount, using the ECU, by detecting the engine
conditions and vehicle running conditions, based on signals inputted from the various sensors to the ECU.

Fuel pump control (FC)
This system controls the fuel pump operation. This system drives the fuel pump for two seconds when the

ignition key switch is turned ON andj/or the ignition signal is inputted. it alsc drives the fuel pump when the
starter switch is turned ON.

idle speed control (ISC)
For stabilized idle speed, this system regulates the air flow rate to the engine in such a way that the idle
speed may become the target idle speed that has been memorized in the ECU in advance.

Exhaust gas recirculation (EGR) VSV controi

When the cooling water temperature exceeds the specified level, this system makes the EGR in an operable
condition by turning ON the EGR VSV.

Barometric VSV (PVSV) control
This system controls the PYSV whereby the pressure being applied to the pressure sensor is switched
temporarily from the intake manifold inner pressure to the atmospheric pressure.

WFESQ-EF321
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SELF DIAGNOSIS FUNCTION

If signals inputted from main sensor systems to the ECU do not conform to the specified values memorized
in the ECU, this malfunction is memorized.

{There are some items which are not memorized.)

Since the memorized malfunction code is retained by the back-up power supply from the battery, the code
remains memorized when the ignition key switch is turned OFF.

The memorized malfunction code can be reset by cutting off the power supply to the ECU.

When any malfunction concerned with the important items occurs, the check engine lamp provided inside
the combination meter is turned ON, thereby warning the driver of such malfunction. The check engine lamp
remains flluminated as long as the malfunction concerned with the important item persists. However, if the
encountered malfunction takes place temporarity and the normal state is restored, the check engine lamp

goes out. In this case, however, the malfunction that has once occurred is memorized to the ECU, using the
pertinent code number.

There are thirteen malfunction codes including the item showing the normal state,
To indicate the malfunction code during the inspection, short the test terminal of the check connector located
at the fender panel right side of the engine compartment with the ground terminal. The check engine lamp
inside the combination meter Hashes as many times as the number of the corresponding malfunction code.
With the aid of the diagnosis code, the checking operator can perform trouble shooting efficiently.

'WFESQEFE22

FAIL-SAFE FUNCTION

In the event that any abrormality takes place in the signals inputted fromn the important sensors to the ECU
and the control can no longer be continued based on the inputted data, an evacuation running is made
possible using the data memorized in the ECU in advance. This function is calied *fail-safe functior.”
Morecver, in the event that any abnormality occurs in the microcomputer in the ECU, the backup circuit
makes it possible for the vehicle to perform an evacuation running, based on the data memorized in the ECU
in advance.

In either case, it is not possible to expect nonmal running performance under such evacuation running,

WFESO-EF323
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PRECAUTION .

1. The engine control system has self diagnosis function. The ECU memorizes all maifunction codes which
have occurred in the past and/for are occurring at present.
The memorized malfunction codes are erased when the battery ground cable is disconnected from the
battery terminal. Hence, prior to starting any repairs, be sure to check to see if any malfunction code has
been memorized.
(See page EF-136.)
2. When performing operations on the fuel system or its related operation, never smoke and keep away any
fire.
3. Before disconnecting the fuel line, be sure to disconnect the battery ground cable from the negative
terminal of the battery.
4. The fuel line is pressurized to a pressure about 250 kPa (2.55 kgifcm®) higher than the pressure inside
the surge tank. Therefore, when disconnecting the fuel line, be sure to loose the fuel line slowly and
prevent the fuel from splashing with a cloth or the like.
Do not allow gasofine to get to any parts made of rubber, leather and resin and/or to the electric parts.
When cleaning the engine compariment with water, make sure that no water gets to the electrical system.
Ensure that the battery voltage should be 11 volts or more, before performing the inspection. .
WFEQD-EF500

N oo

INSPECTION PRECAUTIONS

Maintenance precautions
1. Ensure that the engine is correctiy tuned up.

2. Precautions during gauge connection
{1) To connect the tachometer, connect the following SST
between the distributor connector and the distributor
connector of the engine wire.
SST: 09991-87703-000

(2) Connect the measuring terminal of the tachometer to the
measuring terminal of the SST.

NOTE:

» This does not apply if your tachometer is a pick-up type.

(3} Use the battery as power source for a timing light,
tachometer and so forth.

(4} Never allow the tachometer terminal to touch the
ground, for it could result in damage to the ignitor and/for
ignition coil.

(5) Some kinds of tachometers may not be suited for the
ignition systerm of the vehicle. Therefore, ensure that
your tachometer is compatible with the ignition system

of the vehicle. .
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If engine misfire takes place, the following measures should

be taken.

{1) Ensure that the battery terminals and so forth are con-
nected properly

{2) Ensure that the spark piug wires are connected properly
while handle the spark plug wires carefully.

{3) After cornpletion of repairs, ensure that the ignition coil
terminals and other ignition system wire are recon-
nected securely.

Precautions during oxygen sensor handling

Correct

(1) Do not drop the oxygen sensor or allow it to hit other objects.
(2) Do not immerse the sensor in water or do not cool it by water.

Do not open the cover of the ECU proper.

{Failure to observe this caution could cause ECU malfunction.)

Do not touch the screws of the bracket installed on the ECU proper.

(Failure to observe this caution could cause ECU malfunction.)

When the vehicle is equipped with wireless installation
(HAM, CB, etc.)

The ECU has been so designed that it is resistant to external
influence.

However, if a vehicle is equipped with a CB wireless instailation
and so forth (even if its output is only 10 W), it may affect the
ECU adversely. Therefore, observe the following precautions.

1.

Install an antenna at a place as far away as possible from
the ECU.

The ECU is installed at the cowl side panel in front of the
passenger's seat. Therefore, the antenna should be in-
stalled at the rear of the vehicie.

. The antenna cord should be kept at least 20 cm away form

the engine wire. Never wind the antenna with the engine
wire with tapes.

Adjust the antenna output correctly.

Never install a wireless installation with a high output on the
vehicle.

EF-111
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Air
1,

Electronic control system

1.

10.

induction system

Unless all of the oil level gauge, ol! filler cap, PCV hose and
so forth are installed securely, the engine tune-up can not
be performed properly.

If air leakage {air admission) is present between the throttle
body and the cylinder head, the engine revolution speed
can not be adjusted.

Intake manifold Air intake chamber

Before disconnecting or reconnecting the connector of the
sensor system of the EFI system, be sure to turn OFF the
ignition switch and all accessory switches. Also, disconnect
the battery ground cable from the battery negative terminal.
Failure to observe this caution could cause ECU malfunc-
tion.

Before disconnecting or reconnecting the connector of the ECU proper of the EF| system, be sure to turn
OFF the ignition switch and all accessory switches. Also, disconnect the battery ground cable from the
battery negative terminal.

Failure to cbserve this cauticn could cause ECU malfunction.

Be sure to keep the number of disconnectionfreconnection of the connector of the EFl system at a
minimum level.

When installing the battery, care must be exercised nct to mistake the batiery polarity.

Never apply strong impacts to the EFI parts. Pay utmost attention during the installation/removal.
Especially, special caution must be exercised as to the handling of the ECU.

When the voltage or resistance of the ECU is measured during the check, never touch terminals other
than the specified terminals, Failure to observe this caution could cause ECU malfunction.

Never open the cover of the ECU proper.

When the system is checked on a rainy day, be very careful not to allow water to get into connectors
and/or terminals,

Also, when the engine compartment is washed, prevent water from being splashed to the EFirelated
parts and wiring connectors.

EFt parts should be replaced as an assembly.

WEEDG-EFS08.

When: disconnecting or recennecting the wiring connector,

care must be exercised as tc the following points.

(1) Carefully observe the shape of the lock prior-to the
disconnecting/connection.

(2) Release the lock. Disconnect the connector.

NOTE:

+ When disconnecting the connector, be sure to hold the
conhector body, do not to pull the wire.

EF-112



EFi SYSTEM

. (3) Insert the connector, until the lock is engaged com-
pletely.
(4) Be sure to keep the number of disconnectionfreconnec-
tion of the connector at a minimum level,

WFES0-EF510

11. When checks are performed at the connector-side ter-
minals, using a circuit tester, care must be exercised as to
the following point.

Never apply such a force to the connector terminal that can
deform the terminal.

——
WRESC-EFE11

12. When checking the fuel system, such as the injectors, pres- o=
sure regulator and fuel pressures, use the following SSTs. o= @ Teas
SSTs: 09268-87702-000 &4
09283-87703-000
09991-87702-000
09268-87701-000
09842-30070-000

WFESO-EFS12
13. When measuring the voltage or resistance of each system,
use the following SST.
. SST. 09842-87704-000
Fuel system
1. The fuel line at the high-pressure side is pressurized to a =]

fuel pressure of about 250 kPa (2.55 kgf/cn?). Therefore, a

large amount of gasoline flows out when parts of the fuel \\_//Z

lire is disconnected. Hence, take the following counter-

measures.

(1) Place a suitable container, close or the like under the
disconnecting connection.

(2) Loosen the connection slowly, while preventing the fuel
from spiashing, using a suitable cioth or the like,

(3) Disconnect the connection.

(4) Plug the disconnected connection with a rubber plug or

. the like so that no dust may enter into the fuel line.
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2. When connecting the flare nut or union bolt of the high-pres-

sure pipe, observe the following instructions.

[Union bolt type]
(1) Always use new gaskets.
(2) First, tighten the union balt with your fingers.
(3) Next, tighten the union bolt to the specified torque.
Tightening Torque:
34.3-441 N-m (3.5 - 4.5 kgf-m)

[Flare nut type]
(1) Coat the flare nut with a thin film of engine oil. Tighten
the flare nut fully with your fingers.
(2) Tighten the flare nut to the specified torque.
Tightening Torque:
34.3 -44.1 N-m (3.5 - 4.5 kgf-m)

. When removing/installing the injector, cbserve the follownng

instructions.

(1) Do not reuse the “O” ring.

(2) When installing the “O” ring to the injector, be careful
not to darnage the “O” ring.

{3) When connecting the injector o the delivery pipe, apply
silicon oil to the Q" ring of the injector in advance.
{Never use engine oil, gear cil and so forth.)

{4) When connecting the injector o the delivery pipe, be
very careful not to damage the “Q" ring of the injector.

. Install the injector to the delivery pipe and cylinder head,
as shown in the figure.

. After completion of checks cr repairs of the fuel system, be
sure that no fuel leakage is present in the fuel system,
following the procedure given below,

(1) Detach the check terminal cap.

(2) Short the fuel pump terminal (white/black) with the
ground terminal {black) of the check connector, using
the following SST.

SST: 09991-87702-000

NOTE:
+ The check connector is located at the right side fender
pane! of the engine compartment.

CAUTION:

» As for the terminals gther than those specified, never
allow them 1o be connected or shorted.

EF-i14
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. (8) Turn ON the ignition switch. (with the engine in a
stopped state)

At this time, a fuel pressure of 250 kPa (2.55 kgf-m) is
being appiied to the fuel line.
Under this conditions, check the fuel line systern for
evidence of leakage.
If any leakage is present at the fuel line system, repair
leaky points. Recheck the systemn for leakage.

{4) Stop the engine.

(5) Rermove the SST from the check terminal.

(6) Connect the check terminal cap to the check terminal. WFESG-EFS20
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TROUBLE SHOOTING
TROUBLE SHOOTING HINTS

1. In most cases, engine troubles are attri
Prior to starting the trouble shooting for
{1} Power supply

« Battery voltage
*  Fuse blown
¢ Fusible link blown
(2} Body ground
(3) Fuel supply
¢ Fuel leakage
» Fuel filter clogged
* Fusl pump malfunctioning
(4) Ignition system
+ Spark plugs faulty
* Spark plug wires faufty
+ Distributor and ignitor faulty
s Ignition coil faulty
{5) Air induction system
* Air leakage
(8) Others

butable to systems other than the EF system.
the EFI system, check other systems.

= Ignition timing adjusted improperly

ldle speed adjusted improperly

ldle speed control VSV malfunctioning

L J
.
* EGR valve maitunctioning
. elc.

2. Most of troubles related o the EFi system are merely

caused by poor wire connections,

Ensure that connectors are connected securely.

Check connectars, being careful as to the fol lowing points.
(1) Visually inspect that terminais are not bent.

(2) Ensure that connectors are securely connected and

locked.

(3) Check to see if the malfunction phenomenon takes
place when applying light vibration to the connector or
the wire connected to the connector.
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. Prior to replacing the ECU, thoroughly perform the trouble shooting for possible itermns other than the ECU.

The ECU is a reliable, but an expensive part.

Even when the ECU has been replaced according o the check results of the trouble shooting and the
relevant malfunction has been remedied, be sure to reinstall the old ECY so as to confirm that the
malfunction was obviously caused by the faulty ECU.

For the trouble shooting, use a volt/chmmeter whose inter-
nal resistance is 10 k&/V or more.

Use of a voltjohmmeter whose internal resistance is less
than 10 k/V may cause an ECU malfunction or wrong
diagnosis.

Furthermore, be sure to employ a meter whose resolution
is 0.1V or more, 0.5Q or more and whose accuracy is #2%
or more.

in this frouble shooting, no consideration has been made o any displacement of timing belt teeth, Hence,
if the trouble persists even after the trouble shooting has been carried out, check to see if the timing belt
has skipped a tooth.

WFES)-EF526
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TROUBLE SHOOTING PROCEDURE

[[] Symptom .... Engine will not start.
{Engine will not crank or cranks slowly.)

Check electric source. I—-——— 1. Battery
[ BAD (1) Connection
oK (2) Specific gravity of electroiyte
(Baftary capacity)
(3) Drive belt

(4) Battery voltage
2. Fusible links andfor fuses

[ check starting system. |?A—D—. 1. Ignition switch
2. Starter
3. Wiring/Connection
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. Symptom .... Engine will not start.

(Engine cranks normally.)

Check diagnesis system,

—'l Perform trouble shooting according to diagnosis codes.

Check ouput of matfunction code. Maltunc-
{See page EF-136.) tion code
oK
Check EGR system. 1. EGR valve.
(See page EC-22.) BAD 2. EGRVSV.
3. Modulator,
oK
Checking ignition spark 1. Spark plug wire
(See page 1G-28.) BAD 2. Distributorfigniter
3. Ignition Coil
OK
Checking spark plugs BA—D-I 1. Spark plugs

(See page 1G-12))

1. Injector(s) - shorted or leaking
All spark| 2. Injector wiring(s) between ECU and injectors
plugs
oK are wet.
Check compression pressure. 1. Valve Clearance (HOT} {(See page EM-16.)
(See page EM-29.) BAD 2. Piston rings, cylinder bores and pistons wom
3. Gasket blown out
OK 4. Valves maffunctioning
5. Poor valve seating
Check fuel pressure. 1. Fueltank
(See page EF-200.) BAD 2. Fuel pump
3. Fuelfilter
oK 4, Fuel pressure regulator
(See page EF-213.)
5. Fuel pump relay
Check injector operating sound. [ 1. Injector wiring(s) Between ECU and injectors
(See page EF-220.) BAD 2. Injector

OK

Check injector fuel flow rate.
(See page EF-221.)

8aD Injector — Injection condition/leakage

CK

Check EFt electronic circuit, using volt/chm meter.

(See page EF-140.)

BAD

Power to ECU

(1) Fusible link

(2) Fuses

(3) Main relay

Water temperature sensor
Intake air temperature sensor
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(] Symptom .... Engine stalls immediately after starting. .
Check diagnosis system, —-1 Perform trouble shooting according to diagnosis codes.
Check output of malfunction code. Malfune- l
(See page EF-136.) tion code

Normal code
Check idle speed. —-[ Idle speed - Adjust.
(See page EM-28.} BAD I
oK
Check ignition timing. -—--——-l Ignition timing ~ Adjust.
{See page EM-23.) BAD !
oK
Check throttle position sensor. ——0| Replace throttie body.
(See page EF-170.) BAD | .
OK
Check EGR systam. 1. EGR vaive
(See page EC-22.) BAD 2. EGRVSV
3. Modulator
oK
Check PCV hose for restriction, —o{ Repair or replace
(See page EC-16.) BAD I
OK
Check air valve of throttie body. ——-—-l Throttle body — Check or replace
(See page EF-224) BAD ]
oK
Check ISC VSV systemn. 1. 1SC VSV — Restriction
(See page EF-175.) BAD 2. Wiring shorted or open
3. Water temperature sensor cirguit
oK 4. Headlamp switch circuit
5. Blower fan switch circuit
6. Defogger switch girouit
7. ECUL
Checking ignition spark 1.  Spark plug wire
{See page 1G-28.) BAD 2. Distributorfignitor
oK 3. Ignition coil

Te be continued
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. {Cont'd)

Checking spark plugs
(See page IG-12.)

A Lo ol ]

1. Injector{s) - Shorted or leaking
All spark| € Injector witing(s) between ECU and injectors
plugs
oK are wet.
Checking compression pressure 1. Valve clearances (hot)
{See page EM-29.) BAD (See page EM-16.)
2. Piston rings, cylinder bores and pistons wom
OK 8. Gasket blown out
4. Valves rnalfunctioning
5. Poor valve seating
Check fuel pressure., 1. Fuel pump
(See page EF-200.) BAD 2. Fuel filter
3. Fuel pressure regulator
oK (See page EF-213.)
Check fuet flow rate. t. Fuel pump
(See page EF-203.) BAD 2. Fugl filter
oK
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
(See page EF-220.) BAD 2. Injector
oK

Check injector fuet flow rate.
{See page EF-221)

BAD Injector - Injection cordition/leakage

o

Check EFI electronic circuit, using voltiohmmeter.
(See page EF-140.)

BAD

Eabl

Power to ECU

{1) Fusible link

{2) Fuses

(3} Main Relay

Pressure sensor

Water temperature sensor
Intake air temperature sensor
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. [E] Symptom .... Hard starting

Check diagnosis system. —-—I Perform trouble shooting according to diagnosis codes.
Check output of malfunction cade. Malfunc- |
(See page EF-136.) tion code

Normal code
Check ignition timing. ——-l Ignitior: timing = Adjust.
(See page EM-23.) BAD

oK
Check ignition spark. 1. Spark plug wire
(See page IG-28.) BAD g Fis}triibu:or,_’slgnitor

. Ignition coi

OK g

Check EGR sysiem. EGR Valve
. (See page EC-22.) BAD I\Efl%'; \:’Stv
utator

OK
Check ISC VSV system. —~—-| Repair and replace
(See page EF-175.) BAD j

oK
Check spark plugs. —ol Spark plugs
(See page 1G-12.) BAD I

1. Injector(s) — shorted or leaking
Al spark 2. Injector wiring(s) between ECU and injectors
plugs

oK . are wet,

Check compression pressure. 1. Valve clearances (hot)
. (See page EM-29.) BAD (See page EM-16.) -

Piston rings. cylinder bores and pistons wom
Gasket blown out

Valves malfunctioning

Poor valve seating

OK

o0

To be continued
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(Cont'd)

Check fuel pressure. 1, Fuel purmp
(See page EF-200.) BAD 2. Fuelfilter
3. Fuel pressure regulator

0K (See page EF-213.)
Check fuel flow rate. 1. Fuel pumnp
(See page EF-203.) BAD 2. Fuel fiter

OK
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
(See page EF-22D.) BAD 2. Injectors

0K
Check injectors fuel fiow rate. Injector ~ Injection conditionieakage
{See page EF-221.) BAD

OK
Check EFi electronic cirguit, using voit/ohm meter. 1. Power to ECU
(See page EF-140.) 8AD (1) Fusible link

(2) Fuses

(3) Main relay

Pressure sensor

Water termperature sengor
Intake air temperature sensor

s
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4] Symptom .... Engine often stalis.

Check diagnosis system.
Check output of malfunction code.
{See page EF-136.)

| Perform trouble shooting according to diagnosis codes.
Malfunc- 9 910 cragnost |

tion code

Normal code

Check ignition timing.
(See page EM-23.)

——--IB D Ignition timing - Adjust.

OK

Checking ignition spark
(See page iG~28.)

a

Spark plug wire

BAD 2. Distriputorfignitor

OK

3. Ignition coil

Check EGR system
{See page EC-22.)

EGR valve

EGR VSV

BAD

OK

W=

Modlulator

Check idle speed.
(See page EM-28.)

| - Adjust.
W’l Idle speed - Adjust

(See page IG-12.)

oK
Check 1SC VSV cortrol. {SC V8V
(See page EF-175.) BAD ECU
oK
Kil ark pl 8 |
Checking spark plugs W.I park plugs

(See page EF-203.)

1. Injector(s) - shorted or ieaking
All spark 2. Injector wiring(s) between ECU and injectors
plugs
oK are wet.
Check fuel flow rate. 1. Fuel pump

BAD 2. Fuel filter

OK

Check EF| electronic circuit, using voltjohm meter.
{See page EF-140.)

1. Power to ECU

8AD (t) Fusible link

(2) Fuses

(3) Main relay

Pressure sensor

Water temperature sensor
Intake air termperature sensor

hwn
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. [6] Symptom .... Engine idle speed too high

Checking diagnosis system —-—I Perform trouble shooting according to diagnosis codes
Check output of malfunction code. Malfunc- j
(See page EF-136.) tion code
Normal code
|£heck intake system for vacuum leakage —I-—- Qil filler cap
BAD Hose connections
oK PCV hose
Check idle speed. ——-I Idie speed - Adjust.
(See page EM-28.) 8AD |
oK
Check ignition fiming. —~[ Ignition timing - Adiust.
. (See page EM-23.) BAD |
oK
Check I1SC VSV system. 1. idle speed control VSV - Restriction
{See page EF-175.) BAD 2. Wiring shorted or open
3. Water temperature sensor circuit
oK 4.  Headlamp switch circuit
5. Blower fan switch circuit
6. Defogger switch circuit
7. ECU
|£heck air conditioner idie-up system. IT[T ; . f\ir valve for air conditioner — Leakage
. Improper wiring
oK
Chack threttle pesition sensor —-l Throttle body - l
{See page EF-170.) BAD
. oK
Check fuel pressure 1. Fuel pump
(See page EF-200.) BAD 2. Fuel filter
3. Fuel presure regulator
QK (See page EF-213.)
Check EF| electronic circuit, using volt/ohm meter 1. Powerto ECU
(See page EF-140.) BAD 8 ; Eusil;le link
use:
(3) Main relay
2. Pressure sensor
3. Water temperature sensor
4. Intake air temperature sensor
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Symptom .... Engine idle speed too low and/or rough idling

Checking diagnosis systam
Chack output of malfunction code.
(See page EF-136.)

m—l Periorm trouble shocting according to diagnosis codes. I

tion code

Normal code

Check idle speed.

W‘l idie — Ackust.

{See page EM-23.)

Check EGR system, 1. EGR vaie

(See page EC-22.) BAD 2. EGRVSY
oK 3. Modulaior

Chack PCV hose for restriction.
(See page EC-18.)

W-l Repair or replace

OK

Check ISC VSV system.
{See page EF-175.)

ISC VSV - Restriction
Wiring shorted or open

BAD

OK

Water temperature sensor circuit
Headlamp switch circuit

Blower fan switch circuit
Defogger switch circuit

ECU

NN R 0N

Check air conditioner idle-up system.

oK

}—BT- . Air vaive for air conditioner — Leakage
2. Impreper wiring

—-

Check throttle body.
(See page EF-224.)

Alr valve - Repiace.
BAD Throttle position sensor - Replace.

oK

Check ignition fiming.
(See page EM-23.)

-

Ignition timing — Adjust
BAD 2. Distributor timing advance characteristics — Check

oK

Check ignition spark.
(See page 1G-28.)

Spark plug wire
Distributorfignitor

BAD

S ho =

oK

Te be continued

Ignitian coil
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. {Cont'd)

Checking spark plugs _-iiark plugs ’
(See page 1G-12.) BAD
1. Injector(s) - shorted or leaking
Al spark| 2. Injector wiring(s) between ECU and injectors
plugs
oK are wet,
Checking compression pressure 1. Valve clearances (hot)
(See page EM-29.) BAD {See page EM—18.)
2. Piston rings, cylinder bores and pistons worn
oK 3. Gasket biown out
4. Valves maifunctioning
5. Poor valve seating
Check fuel pressure. 1. Fuel Tank
. (See page EF-200.) BAD 2. Fuel pump
3. Fuel fiter
OK 4. Fuel pressure regulator
(See page EF-108.)
Check injector operating sound. 1. Injector wiring(s) between ECU anc injector
(See page EF-220.) BAD 2. Injector
oK
Check injector fuel fiow rate. H Injector ~ Injection condition/leakage I
(See page EF-221)
oK
Check EFI electronic circuit, using volt/ohm mater. 1. Power to ECU
{See page EF-140.) (1) Fusible link
(2) Fuses
(3) Main relay
2. Pressure sensor
3. Water temperature sensor
4. Intake air temperature sensor
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Symptom .... Poor driveability

(See page 1G-12)

Checking diagnosis system —-[ Perform trouble shooting according to diagnosis codes
Check output of malfunction cade. Malfunc- ]
{See page EF-136.) tion code
Normal code
Check idie speed. —-i Idle — Adijust.
(See page EM-23.) BAD
Check EGR systomn. 1. EGR Vale
(See page EC-22) BAD |2 EGRVSV
3. Modutator
oK
Check ISC VSV system. 1. Idle speed control VSV — Restriction
{See page EF-175.) BAD 2. Wiring shorted or open
3. Water temperature Sensor circuit
oK 4, Headlamp switch cirouit
S. Blower fan switch circuit
6. Defogger switch circuit
7. ECU
Check ignition timing. 1. Ignition timing - Adjust
(See page EM-23.) BAD 2. Distributor timing advance characteristics — Check
OK
Check ignition spark. 1. Spark plug wire
(See page 1G-28.) BAD 2. Distributor/ignitor
3. Ignition coil
oK
Check lugs.
spark plugs W—l Spark plugs

1.

Injector(s) — shorted or leaking

All spark| 2. Injector wiring(s} between ECU and injectors
piugs
oK are wel.
To be continued
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. (Cont'd)

Check compression pressure.
(See page EM-29.)

-

Valve clearances {hot)

BAD (See page EM-8.)

oK

Gasket blown out
Vaives malfunctioning
Poor valve seating

A @M

Check throttle pasition sensor.
(See page EF-65)

Piston rings, cylinder bores and pistans wormn

Check throtile position sensor.
(See page EF-170.}

Throttle position sensor

Throttle position sensor circuit

Check fuel pressure. 1. Fuel pump
(See page EF-200.) BAD 2. Fuel fitter
3. Fuel pressure regulator

OK {See page EF-108.)
Check fue! flow rate. 1. Fuel pump
(See page EF-203.) 2. Fuel fiker

oK
Check injector operating sound. 1. Injector wiring(s) between ECL and injector
{See page EF-220.) BAD 2. Injector

oK

Check injector fuel flow rate.
(See page EF-221.)

——-l Injector - Injection conditionfleakage

OK

Check EFl electronic circuit, using voltfohm meter.

{See page EF-140)

1. Powerto ECU

(1) Fusible link

(2) Fuse(s)

(3) Main relay

(4) Wiring

Pressure sensor

Water femperature sensor
Intake air temperature sensor
Throttle position sensor
Oxygen sensor

Vehicle speed sensor
Injection signal circuit

QNN
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[6] Symptom .... Backfire (Lean fue! mixture) .
Check diagnosis system, -———-—-| Perform trouble shooting according to diagnosis system
Check output of malfunction code. Malfunc- ]
(See page EF-136.) tion code

Normal code
Check idie speed. —~] Idle spaed — Resat.
(See page EM-28) BAD
Check EGR system. EGR Valve
(See page EC-22.) BAD EGR VSV
Modulator
OK
Check ignition timing. ——l Ignition timing - Adjust.
(See page EM-23.) BAD |
oK
Check ignition spark. 1. Spark plug wire
{See page 1G-28.) BAD 2. Distributor/ignitor
3. Ignition ¢oil
oK
Check spark plugs. —-l Spark plugs
{See page 1G-12} BAD
1. Injector(s) — shorted or leaking
Al spark 2 Injector wiring{s) between ECU and injectors
plugs
oK are wet,
Check compression pressure. 1. Valve clearances (hot)
(See page EM-29.) BAD {See page EM-18.) '
2. Piston rings, cylinder bores and pistons worn
oK 3. (asket blown out
4. Valves maifunctioning
5. Poor vaive seating
Check fuel pressure. 1. Fuel pump
(See page EF-200.) BAD 2. Fuel filter
3. Fuel pressure regulator
OK (See page EF-213.)
Check fuel flow rate. 1. Fuel pump
(See page EF-203.) 2. Fuel filter
OK
To be continued WFESO-EFS9 .
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(Cont’d)
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
(See page EF-220.) BAD 2. Injectors
OK
Check injector fuel flow rate. Injecter — Injection conditionfeakage 7
(See page EF-221.)
oK
Check EFI electronic circuit. using volt/ohm meter, 1. Power to ECU
(See page EF-140.) (1) Fusible link
{2) Fuse(s)
(3) Main relay
(4} Wirng

Pressure sensor

Water ternperature sensor
Intake air temperature sensor
Throtile position sensar
Oxygen sensor

Vehicle spaed sensor
Injection signal circuit

LT LT
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Symptom .... Afterfire (Rich mixture - Misfire)

Check diagnosis systam.
{See page EF-136.)

Check autput of malfunction code.

m-l Perform trouble shooting according to diagnosis sys:em—l

tion code

Normal code

Check idie speed.
(See page EM-28.)

W_'I idle — Adjust. |

Check atmospheric pressure VSV,

—BT'I Atmospheric pressure VSV |

(See page EF-~184.)
oK
Check fuel pressure. 1. Fuel pump
(See page EF-200.) BAD 2. Fuelfilter
3. Fuel pressure regulater
oK
Check injector operating sound. 1. Injector wiring(s) between ECU and injector
(See page EF-220.) BAD 2. Injector
oK
Check injector fuel flow rate. —-{ Injector - Injection conditicn/leakage
{3ee page EF-221.) BAD |
OK
Check ignition tiring. 1. Ignition timing — Adjust
{See page EM-23.) BAD 2. Distributor timing advance characteristics — Check
oK
Check ignition spark. 1. Spark plug wire
{See page 1G-28.) BAD 2. Distributorfignitor
3. ignition coil
oK
To be continued
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{Conrd)

Checking spark plugs Spark plugs I
(See page I1G-12.) BAD

1. Injector(s) ~ shorted or leaking
All spark| 2. [njector wiring(s) between ECL and injectors.

plugs
oK are wet.

Check EF| electronic cireutt, using voit/ohm meter. 1. Power to ECYJ

(See page EF-140,) {1) Fusible link

{2) Fuse(s)

(3) Main relay

(4) Wiring

Pressure sensor

Water temperature sensor
Intake air temperature sensor
Throttte position sensor
Oxygen sensor

Vehicle speed sensor
Injection signal circuit

PG s
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DIAGNOSIS SYSTEM o
DESCRIPTION

A self-diagnosis system is built in the ECU. If any abnormaiity should occur in the signal systems of various
sensors, the self-diagnosis system memorizes the malfunction code nurnber in the ECU. In respect to
important abnormalities, the check engine lamp at the instrument panel goes on, thus warning the driver of
the abnormality.

When the abnormality is cleared, the check engine lamp goes out.

When the Test terminal of the check terminal is shorted with the ground terminal, the malfunction code number
that has been memorized in the ECU will be indicated in a form of flashing of the check engine lamp in the
instrument panel.

This memorized malfunction code number is erased when the battery ground cable is disconnected from
the negative (=) terminal of the battery, or when the back-up fuse in the relay block assembly is disconnected
with the ignition key switch tumed OFF.

WHERQ-EFS43

Check of “Check Engine” Wamning Light
1. When the ignition switch is turned ON, the check engine \ \ r ya
larnp goes on. .
{Engine is under a stopped state.)
If not, see page EF-138. — | CHECK | —
2. When the engine starts, the check engine lamp goes off. ENGINE

S —

If the check engine lamp rerains illuminated, it indicates that
the diagnosis system has detected systern malfunctions. / / \ \

Output of Diagnosis Codes

1. Initial conditions
(1) Battery voltage of 11 volts or more
(2) Throttle valve fully closed
(3) All accessory swiiches turned OFF

2, Short the Test terminal of the check terminal with the ground
terminal, using the following SST.

09991-87702-
000 / A% Testterminal  Shont
SST: 00991-87702-000 / // @ e .
NOTE: /

« The check terminal is located at the right side fender &
panel of the engine compartment.

T

Ground terminal

CAUTION:
¢ Care must be exercised to ensure that no connection is
made on terminals except for those specified. WFESOEFS4E
3. Setthe ignition switch to ON position. At this time, be careful

not to start the engine. \ [
4. Read the diagnosis code by observing the flashing number \ /
of the check engine lamp.
NOTE: - 1 CHECK| =
« If the check engine lamp fails tc flash, it is likely that the ENGINE| ——
ECU is malfunctioning. Hence, proceed fo inspection of -

diagnosis system circuit.

1N @

WFESQ-EFS4;
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Qutput form of diagnosis code

{1} Indication of normal code number
{Code number 1 - normal function)
The check engine lamp glows for 0.5 second, 4.5
seconds later after the ignition key switch has been
turned ON. After a lapse of 4.5 seconds, the check
engine lamp again glows for 0.5 second. Then, this
pattern will be repeated.

{2) Indication of malfunction code number

When a single malfunction code is indicated:

The check engine lamp repeats glowing the same
times as the number of the malfunction code at
intervals of 0.5 second, 4.5 seconds later after the
ignition key switch is turned ON. After a lapse of 4.5
seconds, the check engine lamp again repeats
glowing the same times as the number of the mal-
function code at intervals of 0.5 second. Then, this
pattern will be repeated.

When plural malfunction code numbers are indi-
cated:

The check engine lamp repeats glowing the same
times as the number of the first malfunction code at
intervals of 0.5 second, 4.5 seconds later after the
ignition key switch is turned ON. After a lapse of 2.5
seconds, the check engine lamp repeats glowing
the same times as the number of the next malfunc-
tion code at intervals of 0.5 second.

The memorized code numbers are indicated in the
sequence of code number, starting from a smaller
number.

The indication of the malfunction codes is repeated
4.5 seconds later after the memorized code num-
bers have been indicated.

5. After the diagnosis codes have been read, remove the SST

from the check terminal,
instal! the cap on the check terminal.

Cancelling Diagnosis Code

To erase the diagnosis codes memorized in the ECU after
malfunctions have been repaired, disconnect the battery
ground cable from the negative (-) {erminal of the battery. For
at least 10 seconds with the ignition switch turned OFF. [When
ambient temperature is about 20°C.]

EF-135

0.5 second

0.5 second
Glowing

Extinguished

In case of matfunction code number 3

0.5 second
Glowing ~
Extinguished S
] 4.5 seconds
0.5 second

WFEDQ-EF549

In case of malfunction code numbers 2 and 3
Gilowing

l 0.5 second

4.5 gseconds
W - 2.5 seconds
0.5 second
Extinguished
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DIAGNOSIS CODE
Code| Number of glowing of . . 5 . Reference
No. | check engine lanm Diagnosis item Diagnosis contents Troubie area page
MNormal — _ —
JLLE
Pressure sensor | When the input signal from the pressure * Pressure sensor EF-172
sansor deviates from the specified value: | s Pressure sensor circuit | EF-147
2 | j_un Pe sy
Ignition signal When the ignition signal fails 1o be » Distributor IG- 15
inputted: « |gnitor
3 g + Ignition coil G- 3
» Ignition systern gircuit EF-149
« ECU
Water When the input signal from the water * Water temperature EF-165
temperature temperature sensor deviates from the sensor
4 | ML | sensor specified value: + Water temperature EF-150
sensor circuit
= ECU
Oxygen sensor | When the input signal from the cxygen . 8xygen sensor EF-187
signal sensor fails to be inputted under the + Oxygen sensor cirouit EF-151
s | certain conditions: « ECU
Throttle When both idle switch and power switch | = Throttle position sensor | EF-170
position sensor | enter “ON" conditions: » Throftle position sensor | EF-152
7 | IRUA_ citoult
= ECU
Intake air When the input signal from the intake air | » Intake air temperature EF-168
temperature temperature sensor deviates from the sensor
8 JU“UUWUL.... sensor specified value: » Intake air temperature EF-158
sensor circuit
s ECU
Vehicle speed When the input signal from the vehicle + Vehicle speed sensor
o | JEMBUVIIL sensor spead sensor fails to be inputted under * Vehicle speed sensor EF-156
the cenain conditions: cirquit
s ECU
Starter signal When the input signal from the starter e Starter
fails to be inputted, until the certain » Starter circuit EF-157
conditions are satisfied: « ECU
o1 SRR However, it should be roted that this
code may be memorized when vehicle
is started by being pushed.
Switch signal When even one of the following * Air conditioner system
conditions is satisfied with the test + Throttle posttion sensor | EF-170
11 ﬂﬂﬁﬂﬂn"ﬂﬂﬂﬂ. terminal shorted with the ground terminal: | « Throttle position sensor | EF-158
» when the air conditioner is functioning. circuit
= when idle switch is turned OFF. ¢ ECU
EGR control When it is judged that the EGR control ¢ EGR valve
system system is not functioning normally under | » Modutator
12 | NRARNANNTARTL. the Certain conditions: + EGRVSV EF-181
» Water temperature EF-165
SEnsor
WFEBO-EFS53
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cl'?i e Ngmr;:g?::m l;g:r Diagnosis item Diagnasis contents Trouble area He:,‘e;::w
Air-to-fuel ratio When the feedback function performs + Imjector circuit
(rich fail) recuction compensation beyond the s Injector EF-220
specified level: « Fuel prassure
* Pressure regulator EF-231
» Pressure sensor EF-172
« Water temperature EF-165
SEnsor
16 | [HANANMIRAATLIAR « Water temperature EF-150
SBNSOr CircLit
* Intake air temperature EF-188
sensor
s Intake air temperature EF-155
Sensor cirguit
Air-to-fuel ratio When the feedback function performs * Injector circuif
{lean fail} increase compensation below the = Injector EF-220
specified level: « ECU EF-189
= Fuel pressure
. + Pressure regulator EF-231
* Pressure sensor
* Water temperature EF-165
s | VSN sensor
« Water temperature EF-150
sSensor circuit
* Intake air temperature EF-168
sensor
« Intake air temperature EF-155
WFE9O-EFS54

EF-137




EFl SYSTEM

INSPECTION OF DIAGNOS!S SYSTEM CIRCUIT

Engine ground

ACC Check engine lamp
’_/o— Gauge fuse ™
IG1 ®
O Ottty
S?l' Gz EF fuse No. 2 Back up
o~ ®
EFi fuse No. 1 Main refa
Y
:[(D
— AR @
l ECU
Ground terminal
\ Test terminal
Fusible fink N E @
7 Lamp terminal --—-F 1 @
ti1p @
Battery Check connecter

NOTE:

+ When checking continuity between terminals, first install the SST (09842-87704-000). Then, check

continuity between the SST terminals. (See page EF~141.)

'WFED(-EFSSS
1st step
Ensure that check engine lamp goes on when ignition 44 System is nomal,
switch is turned ON. YES
{Engine is in a stopped condigion.)
NO
Ensure that check engine lamp goes on when lamp Check that there is Check
terminal at check connector is shorted with ground continuity between ECU EGCU.
teminal, YES terminal & and body OK | (See page
ground, ECU terminal @ EF-189.)
NO and bedy ground, and
ECU terminal ® and lamp
terminal in check
connector.
BAD

Repair or replace.

Check bulb, fuse and wiring between ECU and ignition
switch.

BAD

l Repair or replace.
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2nd step

Ensure that check engine lamp goes off after engine
starts.

NO

I Check wiring between ECU and check engine lamp.

oK

Check diagnesis code.
(See page EF-136.)

Systern is normal.
E——‘I YSIEm IS NO!

}W'l Repair or replace.

Malfunction
coda

Perform trouble shooting according to diagnesis codes.
(See page EF-136 - 137.)

After trouble shooting according to diagnosis code has
been perforrmed, start engine. Check that check engine
larmp goes off.

YES

I System is normal.

EF-139

Check ECU.
(See page EF-189.)

T‘I Check diagnasis code again.

I__—.

Erase diagnosis code.
(See page EF-136.)
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TROUBLE SHOOTING WITH VOLT/ A .
OHMMETER

PREPARATION OF TROUBLE SHOOTING

1. Disconnect the battery ground cable from the negative (-)
terminal of the battery.

2. Remove the ECU cover.

3. Disconnect the engine harness from ECU.

4. Connect the following SST between the engine wire and the
ECU.

SST: 09842-87704-000

5. Reconnect the battery ground cable to the negative (-) terminal of the battery.
CAUTION:
» Afier completion of the inspection, before the SST is removed, be sure 1o disconnect the battery ground
cable from the negative {(—) terminal of the battery.
« After the engine harness has been connected to the ECU, reconnect the battery ground cable to the
negative (-} terminal of the battery.
= Before using the SST, be sure 1o check to see if short or open wire exists between the terminals.

WFEI0-EFS58

CHECK PROCEDURE FOR EFI SYSTEM

NOTE:

1. The EFI circuit can be checked by measuring the resis-
tance and voltage at the SST terminals.

2. The voltage check should be conducted under a condi-
tion where all connectors are connected.

3. Prior to the check, ensure that the battery voliage is 11V
or more when the ignition switch is tumed ON.

4. If any problemn is encountered during this check, see the
section under “Trouble Shooting for EFI Electronic Cir-
cuit with Volt‘Ohmmeter.”

CAUTION:

« For the trouble shooting, use a volt/ohmmeter whose
internal impedance is more than 10 kQ/V,
Use of a volt/ohmmeter whose internal resistance is
10 k& or iess may cause ECU malfunction and/or
misjudgment.

+ No terminal except for the specified terminal should be
connected. Failure to observe this caution may cause
ECU malfunction.
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ECU CONNECTORS
The figure below shows the arrangement of the ECU connector terminals.
ECU side
(L L] L | — | el =
21|20 18 16 |15 Bl121n g1 8 7618 3|2
42 | 41 {40139 | 38 37| 38 34| 33|32 30 |20 27 [ 26
85T side
WFESD-EFS61
Table Showing ECU Connections
Teérdi:al Contents of connection Te:omc::al Contents of connection
1 Main relay (Power supply) 22 | Main relay (Power supply}
2 Battery (Backup power supply) 23
3 Ignition coil primary voltage 24
4 25
5 Pressure sensor power supply 26 Oxygen sensor
] Pressure sensar 27 Intake air temperature sensor
T Cooling water temperature sensor 28
8 Vehicle speed sensor 29 Operation system ground (Engine)
9 Electrical load (Headlamp and defogger) a0 Electrical load {Blower fan)
10 31 .
11 Check connecter (Test terminal) 22 Throttle position switch (Power switch)
12 | Throttie position switch {Idie switch) a3 | Stop lamp
13 | Starter 34 | Air conditioner magnet switch
14 35
15 Oxygen sensor feedhack check terminal 36 Operation system ground
16 Check engine lamp 37 Fue! pump relay
17 38 Pressure VSV
18 | EGRVSV 39 | System ground
19 40 | idie speed control VSV
20 Injector 41 Injector
21 Agctuator drive ground (Engine) 42 Actuator drive ground (Engine)
WFESO-EF562
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Voltage at ECU wiring connectors

Measure voltage between SST terminais shown in the table below.

EF-142

No. Terminals STD wvoltage Condition page
1 D — @ Ground Approx. batiery Ignition switeh ON EF-144
@ — @ Ground voltage
@ — @ Ground At ait time
2 ® — & Ground 45-55V Ignition switch ON EF-147
® — @ Ground 3.2-40V ignition switch ON Atmospheric pressure
101.3 kPa (780 mmHg)
3 @ — @ Ground Approx. battery voltage | Ignition switch ON Engine at stopped state EF-148
@ — @ Ground 04-065V Ignition switch ON When cooling water EF-150
temperature is 80°C
5 @ — @ Ground Voltage changes Ignition switch ON When engine speed is held at EF-151
more than 8 times 3000 rpm for two minutes after
within 10 seconds, engine has been fully warmed
up:
7 @ — @ Ground Less than 5V Ignition switch ON Throttle vaive fully closed EF-152
Approx battery volage Ignition switch ON Throtile vaive fully opened
@ — @ Ground Approxtattery voltage Ignition switch ON Throtile vaive fully opened
Lessthan 5V Ignition switch ON Throttle vaive fully closed
8 @ — & Ground 1.5-30V Ignition switch ON When air temperature inside EF-155
intake manifold is 20°C
9 @ — @ Ground 0 - Approx battery | Ignition switch ON Voltages chang takes place EF-156
voltage 4 times when vehicle is moved
15m
10 @ — @& Ground More than 6 V When ignition switch is set to ST position: EF-157
11 & — @ Ground Approx. battery When engine is operating and compressor magnet clutch | EF-158
voltage of air condition is energized:
@ — & Ground Less than 5V Ignition switech ON Throtte vaive fully closed
Approx. battery voltage Throttle valve fully opened
12 B—@ Approx. batiery lgnition switch ON When engine is operating and
voltage cooling water temperature is
40°C or below:
Less than 3V Ignition switeh ON When engine is operating and
cooling water temperature is
40°C or more:
WRES0-EFS63
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. TROUBLE SHOOTING EFI ELECTRONIC CIRCUIT WITH VOLT/OHM MERTER
NOTE:

The trouble shooting pracedures described in this section are ones designed for the inspection for
each system. Hence, they may differ from actual trouble shooting procedure.

However, it is advisable that the basic approach to trouble shooting is based on the procedure
described in this manual.

Before you start the inspection, it is a best practice to first make simple checks of the fuses, fusible
links and conditions of the connectors.

The following trouble shooting procedure has been prepared on the assumption that troubles are
caused by short circuits or open circuits of external components of the computer or short circuits inside
the computer. :

If engine malfunctions persist even when the terminal voltages cf the ECU connectors are narmal, the
ECU may be fauity. Try the trouble shooting using a new ECU.

However, even when the trouble is solved after the ECU has been replaced, it is imperative to confirm
that the trouble was actually attribuied to the old ECU by installing the old ECU again.

When you perform the inspection of wirings, see the section under “Hamess & Wiring Diagram.”

Main fuse box
Sub fuse box

10A for back up

Air cenditioner-squipped vehicle

WRESQ-EF564
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-il-——-'-l'}---———-—cl-

No, Terminals Troubie Condition STD voltage
1 | @ — @ Ground No standard voltage | Ignition switch ON Approx, battery
@ — @ Ground voltage
® — @ Ground At all time: {But, voltage drops during engine
starting period)
WFESG-EF565
° ACC
°1@, EFlfuseNo. 2
Ot}
° s.IrG 2 Back up T
@
EF fuse No. 1
oo Main relay
— |
L i@
L
= ECU

it the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-141.

EF-144
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Dor@—@

1 T%ere is fio specified voltage between SST terminals O or @ and

{2} Check that there is specified voltage between SST terminal @ or @
and body ground when ignition switch is turned ON.

NO YES

IEheck between ECL terminal @ and body ground. |
YES

|iepair or replace. j

LCheck fuses, fusible link and wiring harness, I
oK BAD

Ijepair or replace. j

Check ignition switch. —l
oK BAD

’Eair or replace, j

Bheck EFI main relay. (See page EF-161.) I

oK BAD
Repair or replace. —I
LCheck ECU. {$ee page EF-189.) |

EF-145
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2-8 i .

| [1] There is no specified voltage between SST terminals @ and &. |

{2} Check that there is specified voltage betwaen terminal @ and body
ground.
NO YES
[3] Check wiring between SST terminal & and body
ground.
BAD
Repair or replace. —l
Check fuses, fusible fink and wiring hamess. j
oK BAD
Repair or replace. |
[3]

Check ECU. (See page EF-180.} ]

EF-146
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. No, Terminals Trouble Condition STD voitage
2 | ®— & Ground No voitage ignition switch ON 45-55V

® — @ Groung No standard voltage | Ignition siwitch When atmospheric pressure 32-40V

ON of 101.3 kPa (760 mmkig)
exists:
WFESO-EFSE9
S
ECU
®

Pressure | B
sansor

®
®
o R

If the SST (09842-87704-000) has not been installed vet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-141.

-8

I [1] There is no specified voltage between ST terminais & and &. |

WFESQ-EF570

[2) Checg that there is specified voltage between SST terminals @ or @
and @.

oK l BAD

| Refer to trouble shooting No. 1. (See page EF-1 38.)—|

. ]:BAD I

rﬂepair or replace.

i Check wiring between ECU and pressure sensor. |
OK BAD

l Repair or replace. ]

Check pressure sensor. (See page EF-172.) l
oK 1 BAD

| Repair or replace. |

] Check ECU. (See page EF-189.) j

. WRED0-E571
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®—@
| [1] There is no specified voltage between SST terminals @ — @. I
[21 %heck that there is specified voltage between SST terminals & and
OK BAD
Refer to & — & trouble section.
(See page EF-147.)
BAD (2]
Repair or replace. | g %
rCheck wiring between ECU and pressure sensor, I ® ® .
oK BAD
ﬁepair or replace. |
| Check pressure sensor. (See page EF-172) |
oK
| Creck ECU. (See page EF-189.) |
WFESO-EF572
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[

No. Terminais Trouble Condition STD voltage
3 |®—@ No voltage Ignition switch ON (Engine stopped state) Approx. battery
voltage |
WFESO-EF573
Ignition switch
1G2
o
To spark plug ECuU

Iy

s |

if the SST (09842-87704-000) has n

“Preparation of Trouble-shooting”

@—-8®

ot been installed yet, instafl the SST, ref
at page EF-141.

erring to the section under

WFEQO-EF574

l There is no valtage between SST terminals & and [

Check wiring between distri
SST terminal @. (Disconn

butor connector positive terminals {+)and
et the IG coil connector)

OK

BAD

l Repair or replace.

Eheck ignition system. (See page IG-3)

OK

BAD

l Repair or replace.

LCheck ECU. (See page EF-189.)

SN

EF-149
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No. Terminals Trouble Condition STD voliage
4 1 D— @ Groung Mo specifiad voltage | Ignition switch ON When cooling water 04-085V
temperature is 80°C
WFESQ-EFS7€
Water
temperature
sansor ECU
@
®

if the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-141.

'WFEQ-EFS77
| {11 There is no specified voitage between SST terminals D and &. I 11
[2] Check that there is voltage between SST terminals @ or @ and @ —%

when ignition switch is turned ON.

oK BAD

Refer to (D or @ — @ trouble section No. 1.
{See page EF-145.)

[ Check wiring between ECU and water temnperature sensor.

oK BAD

Repair or repiace.

R}heck water temperaturs senser. (See page EF-165.)

OK BAD

Replace water temperature sensor.

| Check ECU. (See page EF-189.)

EF-150
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. No. Terminals Trouble Condition STD voltage
5 | @ —@ Ground Ne voltage change Ignition switch ON When engine Valtage changes
revolution speed is more than 8 times
held at 3000 rpm after within 10 seconds.
having warmed up
engine fully:

WFESO-EFS79

ECU

J-—‘;Oxygen sensor —IL

i the SST (09842-87704-000) has not bee
*Preparation of Trouble-shooting” at page EF-141.

n installed yet, install the SST, referring to the section under

I There is no change in voltage between 53T terminals & and @.

|

LCheck wiring between ECU and oXygen sensor. j

oK l BAD

. I Repair or replace.

I Check oxygen sensor, (See page EF-187.)

oK

[ Check ECU. (See page EF—189,)

EF-151

WFESQ EF580
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Na. Terminals Trouble Condition STD voltage
7 | @ — @ Ground More than 5 V tgnition switch ON Throttle valve fully Less than 5V
closed
No voltage Ignition switch ON Throtie valve fully Approx. battery
opened voltage
® — & Ground Mo voltage Ignition switch ON Throttle valve fuliy Approx. batiery
closed voltage
More than 5 V Ignition switch ON Throttle valve fully Lessthan S5V
opened
WFESO-EFS82

— when fully closed
— when fully opened

Thiottle
position
sensor
. ECU
B ®
| P @
®

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-141.

EF-152
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Q-8

| {1] There is no specified voltage between SST terminals @ and @. I

[2] Check that there is voltage between SST terminals @ or @ and @
when ignition switch is turned ON.

OK BAD

Refer to @ or @ and @ trouble section No. 1.
{See page EF-145.)

lﬁheck throttle position sensor. (See page EF-170.) |
oK BAD

. I Replace. —,

I Check wiring between ECU and throttie position sensor. —|
QK BAD
|ilepair or replace. ]

] Check ECU (See page EF-189.) ]

EF-153
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@—@

| [1} There is no specified voltage between SST terminats @ and @. |

{2] Check that there is voltage between SST terminals @ or @ and @
when ignition switch is turned ON,

OK BAD

Refer to @ or @ and @ trouble section No. 1.
(See page EF-145.)

Check throttle position sensor. (See page EF-170.) ]

oK BAD

l Replace. |

Check wiring between ECU and throttle position sensor. I
OK BAD

| Repair or replace.

| Cheok ECL. (See page EF-189.)

EF-154

1]
g %
@ @
[2]
V]
g %
SR
! ®
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C

Terminals Trouble Condition STD voitage
8 | @ — @ Ground No specified voftage | Ignition switch ON When air femperature 15-3.0V
inside intake manifold
is 20°C
WFEDC-EFSH6
ECU
Intake air @
temperature
sensor @®
®

If the SST {09842-87704-000) has not

“Preparation of Trouble-shooting” at page EF-141.

been installed yet, install the SST,

, referring to the section under

WRESG-EFSET
] [1] There is no specified voltage between SST terminals @ and &. _I (1]
[2] Check that there is voltage between SST terminals @ or @ and @ ¥

when ignition switch is turned ON.

OK

BAD

Refer to @ or @ and @ troubie saction No. 1.
(See page EF-145.)

. li:heck intake air temperature sensor. {See page EF-168.)

0K

BAD

[ Replace intake air temperature sensor.

IEheck wirng between ECU and intake air temperature sengor,

OK

BAD

LRepair or replace. —l

Lcnecx ECU. (See pags EF-189.)

EF-155
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shaft

vehicle speed sensor
=

Magnet

Speedometer I @

No. Terminals Trouble Condition STD voltage
9 | ®—® Ground No voltage changes | Ignition switch ON When vehicle is 0 - Approx. battery
moved slowly: voltage
'WIEDO-EF589
ECU

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-141.

[2] Check that there is voltage between SST terminals (D or @ and &
when ignition switch is turned ON.

oK l BAD

Refer to D or @ and @ trouble section No. 1. (See
page EF-145.)

WFESO-EF590
{t] Nochange in voltage occurs between SST terminals @ and @ [1]
when vehicle is moved slowly with ignition switch turned ON.
I
g %

I Check wiring between ECU and vehicle speed sensor.

oK l BAD

] Repair or replace.

rCheck wiring between vehicle speed sensor and body ground.

oK l BAD

rRepair o replace,

[ Check vehicle speed sensor.

oK l BAD

t Replace.

[ Cneck ECU. (See page EF-189.)

EF-156
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No. Terminais Trouble Condition STD voltage
10 | @ —@ Ground No voltage Ignition switch set to ST position More than 6 V
WFESO-EF5g2

If the SST (09842-87704-000) has not been installed yet, install the SST, referring to the section under

“Preparation of Trouble-shooting” at page EF-141.

WFEDO-EP583

There is no voltage between SST terminals @ and @ when ignition
switch is set to ST position.

I Check starter cperation. —I
BAD oK

! Check wiring between ECU and starter terminals. ]

BAD

I&pair or replace. I

Check battery, fusible link ignition switch, starter, starter refay and shift
position switch or ¢luich switch.

OK BAD

LFiepair or replace. I

| Check ECU. (See page EF-189.) i

EF-157
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=

AC relay

Lo, o—— To heater relay

== From battery via

fusible link

No. Terminals Trouble Condition STD voltage
11 | @ — @ Ground No voltage When engine is operating and compressor Approx. battery
magnst clutch of air conditfoner is energized: voltage
@ — & Ground More than 5V Ignition switch ON Throttle valve fully closed iessthan 5V
No voitage Throttle valve fully opened | Approx. battery
voltage
WFESO-EFB85
Water temperature switch
Acceleration —Eﬁ e Thiottl it
cut switch . - 4 e position
UL Swi ;\:; ;?Pgmoner § sensor (idle swilch)
ETIH ,—
]
! — - 1 ignition coil
£l
Magnet switch
= IIJ e
@

If the SST (09842-87704-000) has not been instalied yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-141.

EF-158

WFESO-EFSS.



EFI SYSTEM

.@—@

There is no specified voltage between SST terminals 8 and ® when
magnet clutch is operated.

Check magnet clutch operation. —I
BAD CK

Check wiring betwsen ECU terminal @ and air
conditioner amplifier terminal,

BAD

[ Check air conditioner system. _I
oK BAD

. Repair. _] l Repair or replace, —]

| Check ECU. (See page EF-189.) —|

-8

L[1] There is no specified voltage between SST terminals @ and @. j

[2] Check that there is voltage between SST terminats Qor@and &
when ignition switch is turned ON.

oK BAD

Refer to @ or @ and @ wrouble section No. 1,
{See page EF-145)

. : [2)

LCheck throttle position sensor. (See page EF-1 70.) _l g %
oK BAD s 5
PRy naie=ets
Iﬁeplace throtile position sensor. —, i}
| Check wiring between throttie position sensor and body ground. —I
OK BAD
[ Repair or replace. —l
. [ Check ECU. (See page EF-189.) l
WFEQO-EF598
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ELECTRONIC CONTROL SYSTEM

LOCATION OF ELECTRONIC CONTROL PARTS

T terminal Pressure sensor
Distributor
EGR V8V
18C V&V Ignition coil
Oz sensor
:/_ /
—
1 = e~
ittt
L
[ 4y !
Intake air Throttle position sensor
sensor
Fusible link block
Relay & fuse
block

EF-160
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MAIN RELAY
ACC o
S ER Main relay ECU
1Gy fuse No. 2 ¢p| @
1G2 | — [0}
—0 O OO
EF @ @ l g
fuse No. 1 1
Fusible link
NN
Battery

Inspection of EFi main relay

1.

Check of main relay operation

Turn ON the ignition switch. Check to see if you can hear

a relay operating sound or if you can feel operating vibra-

tions when a screwdriver or the like is brought into contact

with the relay.

CAUTION:

+ The relay may become very hot during the operation.
Hence, do not touch the relay by your hand.

Inspection of relay continuity

(1) Remove the main relay from relay box.

2) Checcl() that there is continuity between the terminals @
and @.

(3} Check that there is no continuity between the terminals
@and @.

(4) Check that there is no continuity between the terminals
@ and @ and also between the terminals @D and @.

(5) Check that there is no continuity between the terminals
® and @ and also between the terminals & and @.

If the continuity test results do not canform to specifications,
replace the relay.

3.

Inspection of relay operation
(1) Apply the battery voltage across the terminals @ and
@

(2) Cﬁeck that there is continuity between the tetminals @
and @.

If the operation test results do not conform to specifications,
replace the relay.

EF-161
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4. If the main relay persists to be inoperative after the checks 1 through 3 have been performed satisfactorily, .
check the following items.
{1) Fusible links
(2) Ignition switch
(3) Fuses
(4) Wiring and wiring connector
5. install the main relay to the relay box. Attach the cover.

INJECTOR RELAY

EFl fuse  |njector relay
No. 2 [0) ®
RISV —

— o
Injector fuse & T ® J_ IRk

[
s

Inspecﬂon of injector relay
Check of injector relay operation
Turn ON the ignition switch. Check to see if you can hear
a relay operating sound or if you can feel operating vibra-
tions when a screwdriver or the like is brought into contact
with the relay.
CAUTION:
s The relay may become very hot during the operation.

Hence, do not touch the relay by your hand.

2. Inspection of relay continuity
(1) Remove the injector relay from the relay box.
Check that there is continuity between the terminais @
and @.

EF-162
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Check that there is no continuity between the terminals
@ and @.

Check that there is no continuity between the terminals
® and @ and also between the terminals (D and @)
Check that there is no continuity between the terminals
@ and @ and also between the terminais @ and @.

If the continuity test results do not conform to specifications,
replace the relay.

. Inspection of relay operation
(1) Apply the battery voltage across the terminals @ and

{2) Cl;eck that there is continuity between the terminats ()]
and @,

it the operation test results do not conform to specifications,
replace the relay,

If the injector relay persists to be inoperative after the
checks 1 through 3 have been performed satisfactorily,
check the foliowing iterms.

(1) Fusible links

(2) Fuses

(3) ignition switch

(4) Wiring and wiring connector

. Install the injector relay to the relay box. Attach the cover,

FUEL PUMP RELAY

Battery

e
Fuelpump relay pump Ecu
@ @
—-/o—
O, _ @
Fusible 1G SW EFt fuse @ @
fink No. 2
&> s J @
Fusible EFl fusa
link No. 1 411115 @
Main relay

EF-163
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Inspection of Fuel Pump Relay

1

Check of fuel pump relay operation

When the ignition switch is set to the ON position, check 1o

see if the relay emits an operating sound. Or check to see

if you will feel an operating vibration with a screwdriver or

the like placed on the relay.

CAUTION:

= The relay may become very hot during the operation.
Hence, do not touch the relay by your hand.

Inspection of relay continuity

(1) Check that there is continuity between the terminais @
and &@.

(2) Check that there is no continuity between the terminals

@and @.

(3) Check that there is no continuity between the terminals
@ and ® and also between the terminals @ and @.

(4) Check that there is no continuity between the terminals
@ and @ and also between the terminals @ and @.

if the continuity test results do not conform to specifications,
replace the relay.

3

inspection of relay operation
(1) Apply the battery voltage across the terminals @ and
@

(2) Check that there is continuity between the terminals @
and @.

If the operation test results do not conform to specifications,
replace the relay.

4.

If the tuel pump relay persists to be inoperative after the
checks 1 through 3 have been performed satisfactorily,
check the following items.

{1) Fusible links

(2} Ignition switch

(3} Fuses

(4} Main relay (See page EF-161.)

{5) Wiring and wiring connector

{6) ECU (See page EF-189.)

EF-184
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WATER TEMPERATURE SENSOR

Inspection of Water Temperature Sensor
Measurement of resistance of water temperature sensor
1. Disconnect the connector.

NOTE:

= Be sure to un-lock the lock of connector, when discon-

nect or connect the connector.

2. Start the engine. Read the resistance at the time when the

engine is wormed up fully.
Resistance: 0.32 + 0.1 kO

If the measured resistance will not conform io the specifica-
tion, remove the water temperature sensor and perform the

unit inspection.

3. Check that there is no continuity between each terminal of

the water temperature sensor and the body.

If there is continuity, replace the water temperature sensor.

NOTE:

+ Before the water temperature sensor is removed, drain

the coolant. (See page CO-12.)

» After completion of the sensor replacement, refill the

coolant. (See page CO-13.)

EF-165
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Water temperature sensor removal and unit test

1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery.

2. Drain the cooling water. (See page CO-12.)

3. Distributor removal
(1} Turn the crankshaft, until the mark on the crankshaft
timing belt pulley is aligned with the indicator mark on
the timing belt cover. Ensure that the rocker arms of the
cylinder No.1 at the timing belt side are in z free state.
If the rocker arms are not in a free state, turn the
crankshaft one more complete turn 360°.

{2) Remove the spark plug wires from the distributor cap.

NOTE:

+ Be sure to remove the spark plug wire by holding the
rubber grommet. Never pull out the cord section.

{3) Disconnect the distributor connector.

{4) Disconnect the vacuum hoses from the vacuum advan-
cer.

(5) Remove the distributor by removing the distributor set
bolts.

NOTE:

+ Since the oil flows out during the removal, place a
suitable cloth underneath the distributor.

4. Removal of water temperature sensor
(1) Remove the water temperature senscr connector.
(2) Remove the water temperature sensor.

EF166
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. 5. Unit check

{1} Immerse the heat sensing section of the water tempera-
ture sensor in water. Raise the water temperature
gradually. Check to see if the resistance varies within
the specified values in accordance with the table below.

Specifications
Water temperature °C Resistance (k2)
80 0.322£0.1
60 0.584 0.2
40 114003
20 2450105
0 588x15
-20 16.2£3.2
. if the resistance will not conform to the specifications,

replace the water temperature sensor.

(2) Check that there is no continuity between each terminal
of the water temperature sensor and sensor body.
If there is continuity, reptace the intake air temperature
sensor.

6. Installation of water temperature sensor
(1) Wind sealing tape to the water temperature sensor
switch and install it to the cylinder. Connect the connec-
tor.
Tightening Torque: 24.4 - 34.3 N.-m (2.5 - 3.5 kgf-m)

NOTE:

* The new sensor is coated with sealer. Hence,when the
sensor is replaced with a new one, first remove the
sealer thoroughly. Then, wind the seal tape. Also, be

. sure to clean the threaded holes at the cylinder head
side.

(&) Distributor installation (See page 1G-27.)

@ Replace the distributor “O” ring with a new part.

@ Wwith the coupling cut-out section of the distributor
aligned with the cut-out section of the distributor
body, insert the distributor into the cylinder head. At
this time, ensure that the distributor attaching bolt
hole of the cylinder head comes at the center of the
elongated hole for the distributor bolt. Then, torque
the distributor set bolt.

@ Connect the vacuum hoses to the vacuum advan-
cer.

@ Connect the distributar connector. Instail the con-
nector to the clamp.

® Connect the high-tension cords to the distributor

. cap.
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{3) Connect the ground cable terminal to the battery nega-
tive (-} terminal.

(4) Fill cooling water. (See page CO-13.)

{5} Adjust the ignition timing. (See page EM-23.)

{6) Start the engine. Ensure that no water or cil leakage is
present.

(7) Check the ol ievel. (See page LU-9.)

INTAKE AIR TEMPERATURE SENSOR

WFEBO-EFE2T

Inspection of Intake Air Temperature Sensor
Measurement of resistance of intake air temperature
sensor
1. Disconnect the connector.
NOTE:
+ Do not pul! out the lead wire. While holding the connector
section, unlock the lock and pull out the connector.

2. Remove the intake air temperature sensor.

EF-168
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. 3. Immerse the heat sensing section of the intake air tempera-
ture sensor in water. Raise the water temperature gradually.
Check to see if the resistance varies within the specified
values in accordance with the table in the preceding page.
If the measured resistance will not conform to the specifica-
tions, replace the intake air temperature sensor.

4. Check that there is no continuity between each terminal of
the intake air temperature sensor and the sensor body.
If there is continuity, replace the intake air temperature
sensor.

5. Install the intake air temperature sensor to the surge tank
with a new gasket interposed.
Tightening Torque: 29.4 - 39.2 N-m (3.0 - 4.0 kgf-m)

6. Connect the intake air terperature sensor connector.

EF-169
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THROTTLE POSITION SENSOR o

Inspection of throttle position sensor
1. Remove the air chamber. (See page EM-17.)
2. Unlock the throttle position sensor connector and discon-
nect it.
CAUTION:
+ When disconnecting the connector, care must be exer-
cised to ensure that no excessive load is applied to the
throttle position sensor.

3. Measure the resistance between the terminals of the throttle
position sensor.
(1) Measure the resistance between @ and & under the
following conditions.

Throttle valve closed fuily 29 ke or less at 20°C
Throttle valve opened fully 1000 k& or more

If the measured resistance does not conform to the specifica-
tion, replace the throttle body. {See page EF-224.)

CAUTION:

« Be very careful not to damage the terminal.

EF-170
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. (2) Measure the resistance between & and @ under the
following conditions.
Throttle valve closed fully 1000 kQ or more
Throttle valve opened fully 29 kQ or less

If the measured resistance does not conform to the
specification, replace the throttle body. (See page EF-224.)
CAUTION:

* Be very careful not to damage the terminal.

4. Connect the throttle position sensor connector.
CAUTICN:
» When connecting the connector, care must be exercised
1o ensure that no excessive load is applied to the throttle
positicn sensor.

. 5. Install the air chamber. (See page EM-22)

EFR-171
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PRESSURE SENSOR ¢

Semiconductor type pressure gonverting element

S L
TR Hybrid IC

vt

Inspection of Pressure Sensor
Measurement of output voltage of pressure sensor
1. Connection of SST
(1) Disconnect the ground cable terminal from the negative
{-) terminal of the baftery.
(2) Remove the ECU cover.

(3) Connect the following SST between the ECU and the
engine wire.
SST: 09842-87704-000

NOTE:
+ Before the SST is installed, be sure to perform continuity
and short tests between the SST terminals.

(4} Reconnect the ground cable terminal to the negafive
(-) terminai of the battery.
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2. Check of output of pressure sensor

(1} Measure the voltage between the SST terminals ® and
@ when the ignition switch is turned ON.

Specified Value
Measuring point Atmospheric
e ey |
0 (Qg;i:,’,:ag) 32-40
500 (7?2';:’,5:39) 3.1-38
1000 (Ggi-ﬁw':r?:g) 30-36

If the measured voltage does net conform to the specifica-
tion, measure the voltage between the SST termi nals ® and
@&. Ensure that the measured voltage is within a range of
4.5 10 5.5 volts. Then, proceed to replace the pressure
sensor,

When the pressure sensor is replaced, it is necessary to
replace the gas filter, too.

If the measured voltage between the SST terminals ® and
& does not conform to the specification, check the wiring
between the ECU and the pressure sensor. If there is no
trouble with the wiring, check the ECU. (See page EF-189.)

(2) Disconnect the rubber hose connected to the pressure
sensor. Apply a negalive pressure of 26.7 kPa
(200 mmHg) to the pressure sensor, using a MityVac.
Check that the measured voltage between the SST ter-
minals ® and @ drops by 0.65 - 0.95, compared with
the voltage measured in the step (1).

if the measured voltage fails to drop by the specified value,
replace the pressure sensor,

When the pressure sensor is replaced, it is necessary to
replace the gas filter, too.
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(3} Remove the MityVac from the pressure sensor.
(4) Connect the rubber hose disconnected in the step (2)
{0 the pressure sensor.

. SST removal

(1) Disconnect the ground cable terminal from the negative
{(-) terminal of the battery.

(2) Remove the SST by disconnecting the ECU and engine
wire connectors of the SST.

{3) Connect the engine wire to the ECU.

{4) Install the glove compartment box to the instrument
panel.

{5) Reconnect the ground cable terminal to the negative
(-) terminai of the battery.

EF-174
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. IDLE SPEED CONTROL VSV

Main relay

Idle speed control
V&V

f—o Defogger switch

Heater relay

ldle switch

Inspection of idle speed control VSV
1. Unitinspection of idle speed control VSV
(1) With the ignition switch turned OFF, disconnect the con-
nector and vacuum hoses which are connected to the
idie speed control VSV,

(2) Check that the resistance between the terminals of the
VSV conforms to the specification.

. Specified Resistance: 10- 50 Q

Replace the VSV with a new part if the resistance does
not conform to the specification.

{3) Connect a suitable rubbar hose 1o the VSV. Ensure that
you feel resistance while biowing your breath,
Repiace the VSV with a new part if you feel no resis-
tance while blowing your breath.
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(4) Apply the battery voltage to the idle speed control VSV
as shown in the right figure.

(5) Connect a suitable rubber hose to the idle speed control
V8V. Ensure that air continuity exists,
Replace the VSV with a new part if no air continuity
exists.

(6) Remove the battery voltage from the VSV.

{7) Connect the disconnected vacuum hoses and connec-
tor to the VSV.

2. Measurement of operation voltage of idle speed control VSV
(1) Disconnect the battery ground cable from the negative
{(-) terminal of the battery.
(2} Remove the ECU cover.

(3) Connect the following SST between the ECU and the
engine wire.
SST: 09842-87704-000

NOTE:
+ Before connecting the SST, ensure that no open wire or
short exists between the terminais.

(4} Reconnect the baitery ground cable 1o the negative (—)
terminal of the battery.
{5} Turn ON the ignition switch.

(8) Ensure that the voltage between the SST terminals 48
and @ (negative) is less than the specified voltage.
Specified Voltage: 3 V or less

Check the ECU if the measured voltage exceeds the specified
voltage. {See page EF-189.)
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(7) Remove the cap of the check connector. Connect the
following SST.
SS8T: 09991-87702-000

NCTE:
+ Before connecting the SST, ensure that no open wire or
short exists in each wiring.

{8) Connect the test terminal (Brown) with the ground ter-
minal (Black).

(9) Ensure that the voltage between the SST terminals &
and @ (negative) is approximately the battery voitage.
Specified Voitage: Approximately battery voltage

Check the wiring from the battery to the ECU terminal
@ if the measured voitage is less than the specified
voltage.

if no abnormality exists in the wiring, check the ECU.
(See page EF-189))

(10} Turn OFF the ignition switch.

(11) Remove the SST from the check connector.

(12} Attach the cap to the check connector.

(13) Disconnect the battery ground cable from the negative
{—) termina!l of the battery.

{14) Remove the SST by discennecting the ECU and engire
wire connectors of the SST.

(15) Reconnect the engine wire to the ECU.

(18) Install the ECU cover to the cowl panel.

(17) Reconnect the ground cable terminal to the nega-
tive (-) terminal of the batiery.
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Systern inspection of idle speed control VSV .
. Sefting conditions prior to check
(1} Start and warm up the engine,
(2) Turn OFF all accessory switches.
(3) Move the shift lever to the neutral position.
{4) On the vehicie equipped with power steering, set the steering wheel to the straight-ahead condition.
(5) Ensure that the intake or exhaust system exhibits no air and/or gas leakage.
(6) Ensure that the air cleaner filter element is installed.
(7) Ensure that all vacuum hoses and pipes are connected correctly.

2. Connecting tachometer to engine

Connect the measuring terminal of a tachometer to the

engine.

NOTE:

» In case where your tachometer is to be connected to the
negative (-) terminal of the ignition coil, connect the
following SST, which is to be connected to the distributor
connector, between the distributor and the engine wire.
Then, connect the tachometer as shown in the right
figure.

SST: 09991-87703-000

CAUTION:

« Never allow the tachometer terminal to touch the ground
terminal as it could result in damage of the ignitor and/or
the ignition cail.

¢ As some tachometers are not compatible with this igni-
tion system, it is imperative to confirm the compatibility
of your meter before it is used.
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3. Perform the inspection according to the following fiow chart.

Diagnosis code check {See page £F-136.) ]mcl Perform trouble shooting according to diagnosis codes. ]
Normal tion code
cote
Ensure that engine idle speed conforms to specification. Check ignition timing. {See page EM-23.)
Kle spoed:  BSO + 50 rpm BAD Adjust idie speed. (See page EM-28.)
oK oK BAD

Lnit inspection of 1SC VSV
(See page EF-175.)

oK BAD

I_Heplace. _]

+ Check that terminal T of check connector is shorted
with ground terminal.
» Check vehicle speed sensor system.
(See page EF-156.)
= Check water tamperature sensor system.
(See page EF-150.)
» Check throttie position sensor system.
(See page EF-152.)

OK BAD

Repair or replace.

a

[ Check ECU. (See page EF-189.)

|

Ensure that idle speed conforms 1o specification when Check wiring from headiamp at isft side to ECU
headlamp switch is turned ON. BAD terminal @.
OK BAD
[ Repair or replace. —l
Tum GFF headlamp switch, | { Check ECU. (See page EF—189.) ]
(To be continued)
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Ensure that idle speed conforms to specification when
defogger switch is turned ON.

OK

Turn OFF defogger switch,

OK

Ensure that idle speed conforms 1o specification when
blower fan motor is tumed ON.

OK

Turn OFF blower fan motor.

EF-180

BAD

l Repair or replace.

| Check ECU. (See page EF-189.)

ﬂB_A.D—’I Check wiring from heater relay to ECU terminal . |

oK BAD

Repalir or replace.

Check ECU. (See page EF-189.)

W‘l Check wiring from defogger switch to ECU temminal @. | .



EFl SYSTEM

. EGR VSV

WFESG-EFG61

Inspection of EGR VSV
1. Unit inspection of EGR VSV
(1) with the ignition switch turned OFF, disconnect the con-
nector and vacuum hoses which have been connected
to the EGR VSV,
(2) Check that the resistance between the terminals of the
V8V conforms to the specification.
Specified Resistance: 20 - 60 O

Replace the VSV with a new part if the resistance does

not conform to the specification.

(3) Connect a suftable rubber hose to the VSV as shown in
the right figure. Ensure that no air continuity exists.
. Replace the VSV with a new part if air continuity exists.

{4) Cornect a suitable rubber hose to the VSV as shown in
the right figure. Ensure that air continuity exists.
Replace the VSV with a new part if no air continuity
exists.
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(5) Apply the battery voltage to the EGR VSV as shown in
the right figure.

{6) Connect a suitabie rubber hose to the EGR V3V as
shown in the right figure., Ensure that air continuity ex-
ists.

Replace the VSV with a new part if no air continuity
exists.

(7) Connect a suitable rubber hose to the EGR V8V as
shown in the right figure. Ensure that no air continuity
exists.

Replace the VSV with a new part if air continuity exists.

(8) Disconnect the battery voltage from the VSV.
(8) Connect the disconnected vacuum hoses and connec-
tor to the VSV.

2. Measurement of operation voltage of EGR VSV
(1) Disconnect the battery ground cable from the negative
{-) terminal of the battery.
(2) Remove the ECU cover.

(3) Connect the following SST between the ECU and the
engine wire.
SST: 09842-87704-000

NOTE:
+ Before connecting the SST, ensure that no open wire or
short exists between the terminals.

(4) Reconnect the battery ground cable to the negative (-}
terminal of the baitery.
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(5) Start the engine. Ensure that the specified voltage is
applied between the SST terminals @ and ® {negative)
when the cooling water temperature is below 40 °C.
Specified Voltage: About battery voltage

Check the wiring from the battery to the ECU terminal
@ if the measured value is less than the specified
voltage.

If no abnormality exists in the wiring, proceed to the
ECU check. (See page EF-189.)

(6) Warm up the engine until the cooling water temperature
becomes above 40 °C.

(7) Ensure that the specified voltage is applied between the
S8BT terminals @ and @ (negative).
Specified Voltage: 3V or less 3

If the measured value exceeds the specified voltage, i et o
Proceed to the ECU check. (See page EF—1 89.)

(8) Turn OFF the ignition switch.
(2) Disconnect the battery ground cable from the negative
(=) terminal of the battery.
{10) Remove the SST by disconnecting the ECU and engine
wire connectors of the SST.
(11) Connect the engine wire to the ECU.
(12) Install the ECU cover to the coul panel.
(13) Reconnect the ground cable terminal to the negative
(-} terminal of the battery.
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PRESSURE VSV o

Pressure VSV

INSPECTION OF PRESSURE VSV

1. Unit inspection of pressure VSV
(1} Detach the pressure VSV from the bracket, disconnect
the connector and vacuum hoses that have been con-

nected to the pressure VSV,

(2) Check that the resistance between the terminals of the
V8V conforms to the specification.
Specified Resistance: 20-60Q

Replace the VBV with a new part if the resistance does
not conform to the specification.

(3) Connect a suitable rubber hose to the VSV as shown in
the right figure. Ensure that no air continuity exists.
Replace the VSV with 2 new part if air continuity exists.
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(4) Connect a suitable rubber hose to the VSV as shown in
the right figure. Ensure that air continuity exists.
Replace the VSV with a new part if no air continuity
exists.

(5} Apply the battery voltage to the pressure VSV as shown
in the right figure.

(6) Connect a suitable rubber hose tothe pressure VSV as
shown in the right figure. Ensure that air continuity ex-
ists.

Replace the VSV with a new part if no air continuity
exists.

(7) Connect a suitable rubber hose to the pressure V8V as
shown in the right figure. Ensure that no air continuity
exists.

Repiace the VSV with a new part if air continuity exists.

(8) Remove the battery voltage being applied 1o the VSV,

(9) Connect the disconnected vacuurn hoses and connec-
tor.

2. inspection of pressure VSV system

(1} With the ignition switch turmned OFF, disconnect the
vacuum hoses which have been connected to the pres-
sure VSV,

EF-185
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(2) Connect a MityVac as shown in the right figure.
Apply a negative pressure of 26.7 kPa (200 mmHg).
(3) Ensure that the negative pressure which was applied in
the step (2) becomes zero when the ignition switch
turned ON.
Check the wiring from the battery to the ECU terminal
@ if the negative pressure does not become zero.
If no abnormality exists in the wiring, proceed to the
ECU check. {See page EF-189.)
{4) Remove the MityVac. Connect the vacuum hose fo the
pressure VSV.
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. OXYGEN SENSOR

Inspection of oxygen sensor
1. Unit inspection of oxygen sensor
{1} Disconnect th

(2) Start and warm up the engine completely.
{3) Connect a volimeter to the connector of the oxygen
. sensor.

(4) Depress the accelerator pedal. At this time, ensure that
the reading of the voltmeter is 0.45 V or more.
Replace the oxygen sensor with a new part if the read-
ing is not 0.45 V or more.

(5) Remove the voltmeter from the oxygen sensor connec-

tor. Reconnect the connector, Install the connector to
the clamp.

2. System inspection of oxygen sensor
(1) Remove the cap of the check connector. Connect the
following SST to the check connector.
SST: 09991-87702-000
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{2) Start and warm up the engine completely.
{3) Connect the test terminal (brown) of the SST to the

Testterminal  Short
ground terminal (black). ~

1.
1

Ground terminal

{4} Connect avoltmeter to the output terminal (green) of the
SST.

(5) Hold the engine speed at 3000 rpm.

(6) After a lapse of 2 minutes, ensure that the reading of
the voltmeter connected in the step (4) changes eight
times or more for 10 seconds.

If the change in voltage fails to occur eight times or
more, check the diagnosis code. Replace the oxygen
sensor if no malfunction code is memorized.

(7) Stop the engine.

(8) Remove the SST which was connected to the check
connector. Attach the cap to the check connector.
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. ELECTRONIC CONTROL UNIT (ECU)

WIFEBO-EFEBS.
INSPECTION OF ECU
1. Measurement of ECU inputfoutput voltage
NOTE:

* The wiring circuit of the EFI can be checked by measur-
ing the voltage and resistance at the ECU connector
terminals,

¢ The measurement of voltage should be conducted while
all of the connectors are connected.

« Make sure that the battery voltage is 11V or more when
the ignition switch is turned ON.

(1) Disconnect the battery ground cable from the negative
| terminal {~} of the battery.

{2) Remove the ECU cover.

'WFESC-EFRa1

EF-189



EFl SYSTEM

{3) Connect the following SST between the ECU and the
engine wire.
S5T: 09842-87704-000

NOTE:
+ Before the SST is connected, make sure that no open
wire and/or no short exists between the SST terminals.

(4) Connect the battery ground cable to the negative (-)
terminal of the battery.

{5) Measure the voltage between the terminals under each
condition shown in the table below.
Replace the ECU if the engine shows abnormality
despite the fact that all measured resuits are normal.
If the measured results are abnormal, check the mal-
functioning system. Repair or replace the malfunction-
ing part.
Replace the ECU if no abnormality exists in the wiring
system.

NOTE:

* The measurement should be carried out at the measur-
ing terminals of the SST.
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. Table Showing ECU Connections

Tﬂ? Contents of connection Te:ﬂ:d Contents of connection
1 Main relay (Power suppiy) 22 Main relay (Power supply)
2 Battery (Backup power supply) 23
3 Ignition coil primary voltage 24
4 25
5 Pressure sensor power supply 286 Oxygen sensor
B Pressure sensor 27 Intake air temperature sensor
7 Cooling water temperature sensor 28
8 Vehicle speed sensor 29 Operation system ground (Engine)
[} Electrical load (Headlarmp and defoggen) 30 Electrical load {Blower fan)
10 3
. 1 Check connector (Test terminal) 32 Throttle position switch (Power switch)
12 Throttle position switch {dle switch) 33 Stop lamp
13 Starter 34 Air conditioner magnet switch
14 35
15 Oxygen sensor feedback check terminal 36 Operation system ground
16 Check engine lamp a7 Fuel purmp relay
17 38 Pressure VSV
18 EGR VSV 39 System ground
19 40 Idle speed control VSV
20 Injector 41 Injector
21 Actuator drive ground (Enging) 42 Actuator drive ground (Engine)
WFESO.EFG94
® »— g ——— 1
21| 2¢ 18 1€ | 15 1312 11 9 a8 7 -] 5 3 2 1
42| 414030} 38 37| 3 34} 33| 32 3 | 29 27 | 26 22
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Voltages at ECU connectors
Terminals STD Voltage Condition See page
[OE-" ] Approx. battery voltage | Ignition switch ON EF-145
2—9 Approx. battery voliage | At all time EF-146
-3 Approx. battery voltage | Ignition switch ON When engine is stopped: EF-148
®—& 45-55V Ignition switch ON EF-147
®—-8 32-40V Ignition switch ON Wnen atmospheric pressure of EF-148
101.2 kKPa (760 mmHg) exists.
O—& 0.4-065V Ignition switch ON When cooling water femperature is EF-150
80°C:
®&—@ 0 - Approx. battery Ignition switch ON Measured voltage changes when EF-156
voltage vehicle is moved 1.5 m.
®—0 Less than 5.0V Ignition switch ON When defogger and headlamp
switches are turned OFF:
Approx. battery voltage | Ignition switch ON when defogger andfor headlamp
switches are tumed ON:
oD—8 Approx. battery voltage { Ignition switch ON When test terminal of check
connector is not connected with —
ground terminal:
Less than 1.0V Iigniticn switch ON When test termninal of check
connector is connected with ground -—
terminal:
2—-9 Less than 5.0V Ignition switch ON Throttle valve fuily closed EF18a
Approx. battery voltage | Ignition switch ON Throttle vaive fully opened
- Igniti i
3-8 ov gnition switch ON EF 187
More than 6 V When ignition switch is set to ST position:
H—® Measured voltage After warming up engine completely, connect test temminal of
changes at a point check connector with ground terminal. Hold engine revolution EF-187
between 0 - 50 V. speed at 3000 rom for two minutes.
@ Less than 3.0 V Ignition switch ON + Engine is stopped.
» When check engine lamp is
illuminated:
Approx. battery voltage | Ignition switch ON « After engine starts:
« When check engine lamp is
extinguished:
WFEDC-EFES5
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Terminals STD Voltage Condiition See page
B - Approx. battery voltage | Ignition switch ON = After engine starts:
» Cooling water temperature is
below 40°C.
EF-181
Less than 3.0 v ignition switch ON » After engine starts:
* Cooling water temperaturs is
above 41°C.
& —® Less than 1.0V At least 30 seconds have elapsed after turning OFF ignition
Switch. EF-220
Approx. battery voltage | Ignition switch ON » Engine is stopped.
Q- Less than 0.01 v Ignition switch ON —
-8 Approx. battery voltage | Ignition switch ON EF-~145
& —@ Change in output Ignition switch ON After warming up engine completely,
voitage hold engine revolution spesd at 3000 EF-151
pm for two minutes.
- 15-30V Ignition switch ON Air temperature inside intake EF-155
manifold is 20°C;
a—@ Lessthan 0.1 v Ignition switch ON —
& — Approx. battery voltage { Ignition switch ON » Blower fan switch turned OFF
Less than 2.0 v Ignition switch ON When blower fan switch turned ON:
2—@ Approx. battery voltage | Ignition switch ON Throttie valve fully closaed EF_154
Lessthan 5.0V Ignition switch ON Throttle valve fully opened
8—8 Less thary 1V ignition switch ON When breke pedal is not depressed: —
Approx, battery voitage | At all time When brake pedal is depressed: —
WFENC-EF696
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Terminals STD Voltage Condition See page
- Lessthan 1V Ignition switsh ON When compressor magnet switch of
air conditioner is fumed OFF:
EF-159
Approx. battery voltage | Ignition switch ON When compressor magnet switch of
air conditioner is turned ON:
& —38 Less than 0.1V Ignition switch ON —
®—-8 Approx. battery voitage | Ignition switch ON When tuel pump is stopped: EF-163
Lessthan 20V Ignition switch ON When fuel pump is operating:
@—& Approx. battery voltage | Egnition switch ON When pressure VSV is turned OFF:
Less than 3.0V Ignition switch ON For 0.5 second immediately after EF-184
engine starts
@ — Engine Lessthan 0.1V Ignition switch ON _
ground
@—3 Less than 3.0V Ignition switch ON Engine is stopped.
Approx. battery voltage | Ignition switch ON When test terminal of check EF-175 .
connector is cornected with ground
terrninal:
o—8 Less than 1.0V Al least 30 seconds have elapsed after tuming OFF ignition
switch. EF-220
Approx. battery voltage | Ignition switch ON Engine is stopped.
Q@—8 Less than 0.1V Ignition switch ON —

{6) Turn OFF the ignition switch.
(7) Disconnect the battery ground cable from the negative
(=) terminai of the battery.
(8) Remove the SST by disconnecting the ECU and engine
wire conneciors of the 8ST.
(9) Reconnect the engine wire to the ECUL
(10) Install the ECU cover to the cowl panel.
(11) Reconnect the ground cable terminal to the negative ()
terminal of the baitery.
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2.

Measurement of resistance of sensor circuits

CAUTION:

= Be sure to conduct the voltage measurement at the SST terminals.

* The resistance measurement should be conducted with the connector of the ECU disconnected.

{1) Disconnect the battery ground cable from the negative (~) terminal of the battery.
(2) Remove the ECU cover.

(3) Disconnect the engine wire cornectors of the ECU.

(4) Connect the following SST to the engine wire connectors.
SST. 09842-87704-000

NOTE:
« Do not connect the SST to the ECU side.

(5} Measure the resistance between the terminals shown in the table under each condition.
Replace the ECU ¥ the engine is abnormal despite the fact that the measurement results are normal.

If the measurement results are abrormal, check the malfunctioning system., Repair or repiace the
malfunctioning part.
NOTE:

* As for the ECU terminal connection table, refer to page EF-141.

WFESQ-EFERS

Terminals STC Resistance k& Condition See page

o—a 0322404 When cooling water temperature is 80°C: EF-185

Less than 29 Throttle valve fully closed
2-@

EF-170
More than 1000 Throttle valve fully opened

[ ) 245+05 When air ternperature inside intake manifold is 20°C: EF-168

e_® More than 1000 Throttle vaive fully closed

EF-170
Less than 29 Thraottle valve fuliy opened

RE
1.

2.
3.

(6) Disconnect the SST connectors from the engine wire.
(7) Connect the engine wire connectors to the ECL.
(8) install the ECU) cover to cow! panel.

(9} Reconnect the ground cable terminal to the negative (-) terminal of the battery.

WFESQ-EFE00

MOVALANSTALLATION OF ECU

Disconnect the battery ground cable from the negative (-}
terminal of the battery.

Remove the ECU cover.

Disconnect the engine wire connectors frorm the ECU.

WFEQQ-EF700
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4. Remove the ECU from the instrument panel by removing
the attaching screws.
5. Imstall a new ECU to the instrument panel.
CAUTION:
+ Do not touch the braket screws mounted on the ECU
proper.
This tampering will cause an ECU malfunction.

. Connect the engine wire connectors to the ECU.

. Instali the ECU cover to the cowl panel.

8. Connect the ground cabie terminal to the negative (-) ter-
minal of the battery.

-~ O

FUEL CUT RPM

INSPECTION OF FUEL CUT RPM
1. Disconnect the battery ground cable from the negative (-)
terminal of the battery.

2. Remove the ECU cover.

3. Connect the following SST between the ECU and the engine
harness.

S8T: 09842-87704-000
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. 4. Connect the $ST terminals @2 and @.

5. Connect the battery ground cable to the negative (-)
terminal of the battery.
6. Start and warm up the engine fully.

Fuel cut revolution speed  (mpm) AC oFF 1650
AC ON 2300
Fuel retum revelution speed  (pm) AC OFF 1300
AC ON 1600
WFESO-EFT0E
8. Turn OFF the ignition switch.
9. Disconnect the battery ground cable from the negative (-) terminal of the battery,
. 10. Remove the SST by disconnecting the ECU and engine wire connectors of the SST .
11. Reconnect the engine wire to the ECU.
12. Install the ECU cover to the cow! panel.
13. Reconnect the ground cabile terminal to the negative {-) terminal of the baitery.
WFESOE-707
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FUEL SYSTEM
FUEL PUMP

Check valve Relief valve
Silencer Assy
ECU
EFi fuse No. 1 Main Relay [0}
TN "o
[ O LA R @
f L 1
Iaz |ignition EFI fuse No. 2 -
switch Sub-fuse box
Fuel pump relay
_Q//-
<
2 >&
(=
Fuef pump
;r' Battery = Check terminal
Fuel pump terminal
L ! -/
[ LN
'R [~Giround
terminal
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. IN-VEHICLE INSPECTION
Check of fuel pump operation
1. Connection of SST (09891-87702-000)
(1) Detach the check connector cap.

{2) Connect the SST to the check connector. Connect the
SST terminal F (white/black) to the ground terminal
(black).

2. Check of fuel flowing sound
(1) Turn ON the ignition key switch.

(2) Check to see if you can hear fuel flowing sound around
the pressure regulator.

(3) If you can hear no fuel flowing sound, check the follow-
ing parts. Repair themn, as required.
* Fusible links

Fuses

Main relay

Fuel pump

Wiring and wiring connections

3. SST Removal
(1) Turn OFF the ignition switch.
(2) Remove the SST from the check connector.
{3} Attach the cap on the check connector.

EF-193
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Check of fuel pressure

1.
2,

3.

Ensure that the batiery voliage is 12 volts or more.
Disconnect the ground cable terminal from the negative
(-) terminal of the battery.

Place a suitable container or cioth, etc. under the fuel filter.

Loosen the union bolt gradually.

CAUTION:

+ The juel pressure at the inside of the fuel line is ap-
proximately 250 kPa (2.55 kgf/cm?) higher than the at-
mospheric pressure. Hence, be sure to gradually loosen
the union bolt so as to prevent fue! from splashing.
Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts of the vehicle.

Install the SST {fuel pressure gauge) between the fuel hose
Mo. 1 and the fuel filter by means of the union bolt with a
new gasket interposed.

SST: 09268-87701-000

Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)

Reconnect the ground cable terminal to the negative (=)
terminal of the battery.

Connection of SST (09991-87702-000)

(1) Rernove the cap on the check terminal.

(2) Connect the SST to the check connector.

{3) Connect the SST terminal fuel pump (white/black) to the
ground terminal (black).

Turn ON the ignition switch.

EF-200
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®:

10.

11,

Check to see if the fuel oressure conforms to the specified
pressure,
Specified Fuel Pressure:
225.6 - 274.6 kPa (2.3 - 2.8 kgf'em?)

If the fuel pressure is higher than the specified pressure,

check andfor repair the following items.

{1) Fuel return hose andjor pipe for restriction or damage.

{2) Rubber hose connected between pressure regulator
and surge tank for restriction.

(3) If the check results of (1) and (2) are satisfactory,
replacs the pressure regulator. (See page EF-213.)

If the fuel pressure is lower than the specified pressure,

check and/for repair the following items.

(1) Fuel hose andfor pipe for restriction or darnage or
leakage.

(2) Fuel filter for restriction. (See page EF-209.)

(3) Check fuel flow rate. (See page EF-203.)

(4) Pressure regulator, {See page EF-213.)

Turn OFF the ignition switch. After a lapse of three minutes,
check to see if the fue! pressure is the specified pressure
or more,

Specified Fuel Pressure:  176.5 kPa (1.8 kgficm?)

It the fuel pressure is lower than the specified pressure,
check and/or repair the following items.

(1) Injector (See page EF-220.)

(2) Pressure reguiator (See page EF-213.)

(3) Fuel hose and/or pipe for damage or leakage.

SST removal

(1) Turn OFF the ignition key switch.

(2} Disconnect the ground cable terminal from the negative
terminal (—) of the battery.

(3) Loosen the fuel filter union bolt gradually.

CAUTION:

» The fuel pressure at the inside of the fuel line is ap-
proximately 253 kPa (2.5 atm) higher than the atmos-
pheric pressure. Hence, be sure to gradually loosen the
uriion bolt 50 as to prevent fuel from splashing.

Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts of the vehicle.

(4) Remove the SST (fuel pressure gauge).
SST: 09268-87701-000

EF-201
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{5) install the fuel hose No. 1 to the fuel filter by means of
the union bolt with a new gasket interposed.
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)

(6) Remove the SST from the check connector.
SST: 09991-87702-000

{7) Attach the cap on the check connector.
(8) Reconnect the ground cable terminal to the negative
{~} terminal of the battery.

12. Check of fuel leakage -
Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if the fuel leakage exists.
WFEI-EF724

Check of fuel flow rate

1. Ensure that the battery voltage is 12 volts or more.

2. Disconnect the ground cable terminal from the negative (-) .
terminal of the battery.

3. Place a suitable container or cloth, etc. under the pressure
regulator.

4, Disconnect the fuel return hose connected to the pressure
regulator.

CAUTICN:

+ Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the pressure regulator so
that no fuel may get to the alternator.

» Release the inner pressure of the fuef tank by removing
the fuel filler cap in advance.
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. 5. Connect a suitable fuel hose (about 2 meter long) to the
pressure regulator.
REFERENCE:
* This fuel hose is included in the SST (09268-87702-
000}.

6. Insert one end of the fuel hose in a measuring cylinder.

7. Detach the check connector cap.

8. Connect the SST (09921-87702-000) to the check connec-
tor. Connect th SST terminal F (White/Black) to the ground
. terminal (Black).
9. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.
10. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the switch.

11. Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 235 cm® or more

If the fuel amount is less than the specified amount, check
the fuel filter.
12. Disconnect the ground cable terminal from the negative {-)

terminal of the battery.

EF-203
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13. Remove the SST (09991-87702-000) from the check con- .
nector.

14. Attach the cap on the check connector.

15. Disconnect the fuel hose connected to the pressure
regulator.

16. Connection of fuel return hose to the fue! pipe No. 2.
(1) Insert the fuel return hose to the fuei pipe No. 2 until
second spool of fug pipe.
{2) Securely clamp the fuei hose at 2 - 5 mm from fuel return
hose end, with new clip.
NOTE:
« Install the fuel retumn hose in parallel with chassis frame.

17. Reconngct the ground cable terminal 1o the negative (-)
terminal of the battery.

18. Start the engine. Check to see if any fuel leakage is present.
Repair any deiective part if fuel leakage exists.
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REMOVAL OF FUEL PUMP

O Fuel purnp Assy w/motor & bracket
@ Fuel hose

@ Cushion

@ Fuel pump bracket

iz

1. Disconnect the fuel hose front side from the fuel pump.
CAUTION:
¢ Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel pump.

2. Disconnect the fuel pump coupler.
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IN
1.

5.

Detach the fuel pump bracket by removing the three bolts.
Detach the fuel pump bracket from fuel pump by removing
the three bolts.

Remove the fuel pump by disconnecting the fuel hose rear
side.

STALLATION OF FUEL PUMP
Connect the fuel hose rear side 1o the fuel pump.
NOTE:
+ Ensure that the filter is installed at the fuel pump iniet
port.
¢ Ensure that the hose clamp is securely installed.

Install the fuel pump bracket to the fuel pump by tighten the

three bolts.

NOTE:

+ Ensure that the two cushions are installed as correct
position.

Instaliation of bracket

{1} Temporarily tighten bolt No. 1.

{2) Tighten the bolt No. @ and No. @.
{3) Securely tighten the bolt No. 1.

Connect the fuel hose front side to the fuel pump.
Tightening Torque: 34.3 - 44.1 N-m (35 - 4.5 kgf-m)

Connect the fuel pump coupler.
NOTE:
» Ensure that the lead wire is clamped at twe position.

EF-206




EFI SYSTEM

. FUEL TANK AND LINE
COMPONENTS
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PRECAUTIONS )
1. Always use a new gasket and hose band (clip) when
. replacing the fuel tank or components.
2

. Each part should be tightened securely to the specified
1
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INSPECTION OF FUEL LINES AND CONNECTIONS

1.

Connect the following SST to the check connector. Short
the terminal F (White/Black) fo the ground terminal (Black).
SST: 09991-87702-000

Turn CN the ignition switch.

Check the fue! lines and connections for cracks, leakage or
deformation.

If any crack, leakage or deformation is present, replace or
repair the part concerned.

Turn OFF the ignition switch. Remove the SST from the
check terminal. Attach the cap to the check terminai.
Check the fuel tank for deformation, cracks or fuel leakage.
It the fuel tank exhibits any defect, repair or replace the fuel
tank.

Check the filler neck for damage: or fuét leakage.

If the filler neck exhibits any defect, repair or replace the
filler neck.

Check to see if the hose and tube connections are installed
as shown in the right figure.

If any prablem is found, repair or replace the parts, as
reguired.

Check to see if the fuel tank cap and gasket exhibits
damage.

Replace the gasket if it is damaged. Also, replace the fuel
tank cap if it exhibits damage.

EF-208
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FUEL FILTER ELEMENT

FRONT

T WO ETe
CHECK OF FUEL FILTER ELEMENT
1. Disconnect the ground cable terminal from the negative (-)
terminal of the battery. e 750

2.

Disconnect the fuel return hose connected to the pressure

regulator. Connect a suitable fuel hose (about 2 meter long)

to the pressure regulator.

REFERENCE:

e This fuel hase is included in the SST (09268-87702-
000).

NCTE:

» Before the fuel retumn hose is disconnected, be sure to
felease the inner pressure of the fuel tank by detaching
the fuel filler cap.

CAUTION:

» Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the pressure regulator so
as to prevent fuel splashing.
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3

Insert one end of the fuel hose in a measuring cylinder.

Connection of SST (09991-87702-000)

{1) Detach the cap from the check connector.

{2) Connect the SST to the check connector.

{3) Short the SST terminal F (White/Black) to the ground
terminal (Black).

Connect the ground cable terminal to the negative (-) ter-

minal of the battery.

Turn ON the ignition switch for 15 seconds. Then, turmn OFF

the switch.

Measure the amount of fuel collected in the measuring
cylinder. Check o see if the measured amount conforms to
the specification.

Specified Amount of Fuel: 235 cm® or more

NOTE:
+ If it becomes necessary to bleed air, be sure to conduct
the measurement at least twice.

If the fuel amount confarms to the specification, perform the
operation, starting from the step 18 onward.

If the fuet amount is less than the specified amount, perform
the operation, starting from the step 8 onward.

8. Discannect the ground cabie terminal from the negative (~)

terminal of the battery.

EF-210
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. 9. Loosen the union bolt gradually.

CAUTION:

+ The fuel pressure at the inside of the fuel Ijne is ap-

proximately 250 kPa (2.55 kgt/em®) higher than the at-
mosphetic pressure. Hence, be sure to gradually lcosen
the flare nut and use a cloth, etc. so as to prevent fuel
from splashing.
Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts or electrical parts of
the vehicle.

10. Connect a suitable fuel hose (about 2 meter iong) to the fuel
pipe.
Reference:
+ This fuel hose is included in the SST (09268-87702-
000).

11, Ingert one end of the fuel hose in a measuring cylinder.

12. Reconnect the ground cable terminal to the negative (—)
ierminal of the battery.

13. Turn ON the ignition switch for 15 seconds. Then, turn OFF
the-switch.

14, Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 235 cm® or more

If the fuel amount conforms to the specification, replace the
fuel fitter.
If the fuel amount is less than the specified amount, check
the fuel pump fiker for restriction. Then, replace the fuel
pump as required. (See page EF-210.)
15. Disconnect the ground cable terminal from the negative (=)
. terminal of the battery.
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16. Coat the flare nut with a thin film of engine oil. Screw in the
flare nut into the fuel filter fully by your hand.
17. Tighten the union bolt.
Tightening Torque: 34.3 - 44.1 N-m {3.5 - 4.5 kgf-m)

18. Disconnect the fuel hose connected to the pressure
regulator.
19. Connecticn of fuel return hese to fuel pipe No. 2.
(1) Insert the fuel return hose to the full pipe No. 2 until
second spool of fuel pipe.
(2) Securely clamp the fuel hose at 2 - 5 mm from fuel return
hose end, with new clip.
NOTE:
» Install the fuel return hose in paralle! with chassis frame.

20. Remove the 88T from the check connector.

21. Attach the cap on the check connector.

22. Reconnect the ground cable terminal to the negative (<)
terminal of the battery.

23, Start the engine. Check to see if any fuel leakage is present.
Repair any defective part if fuel leakage exists.
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. PRESSURE REGULATOR

Pressure

Fuel delivery
pipe

L@ - !
® L{JLEDJJU UEQ_:

IN-VEHICLE INSPECTION
Check the fuel pressure. (See page EF-200.)

09268-87701-000

WFEDQ-EF 754
REMOVAL OF PRESSURE REGULATOR
1. Discennect the ground cable terminal from the negative (-
. terminal of the battery.
2. Remove the air chamber assembly. (See page EM-17.)
WRESO-EFTES

3. Disconnect the injector connector from each injector.
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4.

Disconnect the fuel hose No. 1 at the delivery pipe side.

CAUTION:

¢ The fuel pressure al the inside of the fuel line is ap-
proximately 250 kPa (2.55 kgticm?) higher than the at-
mospheric pressure. Hence, be sure to gradually loosen
the union bolt so as to prevent fuel from splashing.
Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber pants of the vehicle.

Disconnect the fuel return hose from the pressure regulator.

CAUTION:

« Since the fuel will flow out, be certain to place a suitable
container or cloth, efc. under the connection so as to
prevent fuel from splashing.

NOTE:

« Before the fuel return hose is disconnected, be sure to
release the inner pressure of the fuel tank by detaching
the fuel filler cap.

. Disconnect the vacuum hose from the vacuum pipe.

Remove the delivery pipe by removing the delivery pipe

attaching nuts.

CAUTION:

» Be certain to place a suitable cloth, etc. under the
delivery pipe so that no fuet gets to the the electrical
equipment, such as the alternator and starter, wiring and
rubber and plastic parts.

¢ Be very careful not to drop the injectors.

NOTE:
+ Leave the injector at the intake manifold side.

Disconnect the vacuum hose from the pressure regulator.
Rermove the pressure reguiator from the delivery pipe.
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. Inspection of Pressure Regulator
1. Using the following SSTs, connect the pressure regulator,
as indicated in the figure.
S8Ts: 09268-87701-000
09268-87702-000
09283-87703-000

NOTE:

* When connecting the pressure regulator, install a new
gasket to the union bolt connection and a new “O” ring
to the “O” ring seal section. Also, attach hose bands to
the hose connections,

Gi
asket}\‘

Gasket [~

\Hose band

Fuel filter — 7 ] SST

(@) = O

A’ﬁy Pressure regulator

To fuet return pipe-

2. Connect the ground cable terminal to the negative {-) ter-

minal of the battery.
. 3. Connection of SST (09991-87702-000)
(1) Detach the cap from the check connector.
(2) Connect the SST to the check connector.
(3) Connect the fuel pump termina!l (White/Black) with the
ground terminal (Black).
4. Turn ON the ignition switch.

5. Check to see if the fuel pressure conforms to the specifica-
tion,
Specified Fuel Pressure:
225.6 - 274.6 kPa (2.3 - 2.8 kgifem?)

It the fuel pressure fails to conform to the specification,
replace the pressure regulator.
NOTE:

+ At this stage, ensure that the fuel pump complies with
. the fuel flow rate requirements.
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6. Turn OFF the ignition switch. After a lapse of three minutes,
check to see if the fuel pressure is the specified pressure
of more.

Specified Fuel Pressure:
176.5 kPa (1.8 kgticm®) or more

If the fue! pressure failes to comform to the specification,
perform the operations described in the step 16 afterward.

7. Connect a suitable hose to the vacuum hose pipe of the
pressure regulator. Connect a MityVac 1o the other end of
the hose.

8. Turn ON the ignition switch.

9. While observing the fuel pressure, apply a negative pres-
sure, using the MityVac. At this time, ensure that the fuel
pressure drops ¢orresponding to the applied negative
pressure.

Replace the pressure regulator if the fuel pressure will not
decrease.

10. Turn OFF the ignition switch.
11. Remove the MityVac and hose from the pressure reguiator,
12. Disconnect the ground cable terminal to the negative (-)
terminal of the battery.
13. Remove the S8STs from the respective parts.
14. Install the cap to the check connector.
Proceed to assembly of the pressure regulator.

15. Turn OFF the ignition switch after turning ON the ignition
switch temporarily.

16. Immediately after the operation described in the step 15,
stop the flowing of the fuel by bending the fuel hose be-
tween the fuel filter and the pressure reguiator. Read the
fuel pressure under this condition.
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17. After hoiding the fuel hose in a bent state for 3 minutes,
check that the pressure has dropped compared with that
measured in the step 6.

Replace the fuel pump if the pressure has dropped.
Replace the pressure regulator if the pressure will not drop.

18. Disconnect the ground cable terminal from the negative
terminal of the battery.

19. Remove the SSTs from the respective parts,

20. Install the cap to the check connector.

ASSEMBLY OF PRESSURE REGULATOR
1. Replace the pressure regulator “Q” ring with a new part.

2. Apply silicon oil to the 0" ring of the pressure regulator.
Install the “O" ring to the deiivery pipe and tighten the
attaching bolts.

Tightening Torque: 14.7 - 21.6 N-m (15 - 2.2 kgt-m})

CAUTION:
* Be very careful not to damage the O ring. Failure to
observe this caution may cause fuel leakage.

3. Replace the injector “C” ring with a new part.

NOTE:

e Visually inspect the grommets and insulators of the in-
jectors for any evidence of damage. Replace any defec-
tive parts if they exhibit damage before replacing the “O”
ring.

» Be very careful to avoid damaging the “O" ring.
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4. Install the injector to the intake manifold.

5. Apply silicon il to the “O” ring of the injector. Install the
delivery pipe.
Tightening Torque: 14.7 - 21.6 N'm (1.5 - 2.2 kgf-m)

NOTE:

+ Be very careful not to damage the injector “O” ring during
the installation.

 When connecting the delivery pipe and injector, make
sure that they are installed straight, not in z titted state.

6. Ensure that the injector can rotate by your hand.

If the injector can not be rotated smoothly, most likely the

injector is installed in 2 tilted state. Itis, therefore, necessary

to reassemble the injector using a new injector “O" rings.

CAUTION:

+ Never push the injector toward the insulator side or the
grommet side. Failure to observe this caution will cause
fuel leakage.

7. Connect the rubber hose to the vacuum pipe.
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8. Connection of fuel return hose to fusl pipe No. 2.
(1) Install the fuel return hose to the fue! pipe No. 2 until
second spool of fuel pipe.
(2) Securely clamp the fuel hose at 2 - 5 mm from full return
hose end, with new clamp.
NOTE:
* Install the fuel retun hose in parallel with chassis frame.

8. Install the fuel hose No.1 to the delivery pipe with a new
gasket interposed.
Tightening Torque: 34.3 - 44.1 N-m (3.5 - 4.5 kgf-m)

10, Connect the injector wiring connectors to the injector.

11. Connect the ground cable terminal to the negative (-) ter-
minal of the battery, ’

12. Turn ON and OFF the ignition switch at intervais of 2 or 3
seconds, until air is expelled from the pressure regulator
section.

NOTE:

+ If air remains inside the piping, you will hear a different
sound from the fuel flowing sound.

* Usually the air bieeding can be performed by repeating
tumning ON/OFF the ignition switch four or five times.

13. Ensure that no fuel leakage exists.
Repair the leaky point if fuel leakage is present,

14. Start the engine. Again, check for fuel leakage.
Repair the leaky point if fuel leakage is present.

15. install the air chamber assembly. (See page EM-22.)
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INJECTCRS
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Needle vaive “O*ring
IN-VEHICLE INSPECTION

1.

2.

Remove the air chamber assembly.

(See page EM-17.)

Check of injector operation

{1) Using a sound scope, check to see if each injector
emits an operating sound when the engine is being
started or cranked.

(2) i a sound scope is not available, apply a screwdriver
or the like to the injector and check to see if you can
feel an operating vibration.

If the injector emits no operating sound or emits an
abnormal sound, check the wiring, wiring connector or
injector.

. Measurement of resistance of injector

(1) Disconnect the injector connector of the engine wire.

(2) Measure the resistance between the terminals of each
injector.
Specified Resistance: 11-17Q

It the resistance between the terminals is not within the
specification, replace the injector.

{3) Connect the injector connector of the engine wire 1o the
injector,
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. REMOVAL OF INJECTOR

1.

Remove the pressure regulator. (See page EF-215.)

2. Remove the injector.

I
1

NOTE:
* Do not remove the injector cover.

INSPECTION OF INJECTOR

Using the following SSTs, connect the injector, as indicated
in the figure. Insert the injector in the measuring cylinder.
SS8Ts: (1) 09268-87701-000
(2) 09283-87703-000
(3) 09268-87702-000
{4) 09842-30070-000

NOTE:

Install a new gasket o the union bolt connection.

Install a new “O" ring to the “O" ring seal section.

Attach the hose bands to the rubber hose connections.

Attach a suitable vinyl hose to the tip-end of the injector

So as to prevent fuel from splashing.

* Remove the injector grommet. Check to see if the injec-
tor grommiet exhibits any damage.

Remove the check connecior cap.
Connect the SST 1o the check connector.
SS8T: 09991-87702-000

Connect the terminal F (white/black) of the check connector
to the ground terminal (black).

Connect the ground cable terminal to the negative (-) ter-
minal of the battery.

. Turn ON the ignition switch.
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7. Perform energizing for 15 seconds by means of the SST
{09842-30070-000).
8. Measure the amount of fuel collected in the measuring
cylinder.
specified pressure.,
Specified Amount of Fuel: Approx. 45 £ 5 ¢cm®
Variation between Each Injector: 5 cm® or less

NOTE:

= Conduct the measurement two or three times for each
injector.

+ Before the injector is pulled out, make certain to fumn
OFF the ignition key.

* When remeving the injector, use a suitable cloth or the
like so as to prevent fuel from splashing.

« Prior fo the test, perform air bleeding for the fuel hose.

If the amount of fuel fails to conform to the specification,
replace the injector.

9. Leakage check
With the SST {09842-30070-000) in not energized state, turn
ON the ignition key switch. Check any fuel leakage from the
injector nozzle.
Fuel Leakage:
Less Than One Drop of Fuel per Minute

if the leakage exceeds the specified value, replace the

injector.

NOTE:

e Prior to the test, remove the vinyl hose that was attached
on the injector.

10. Turn OFF the ignition key.
11. Disconnect the ground cable terminal from the negative (=)
terminal of the battery.
12. Disconnect the SST.
NOTE:
+ Care must be exercised as to fuel splashing and fuel
flowing.
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INSTALLATION OF INJECTOR
1. Check the insulator and grommet of each injector for
damage.

Repiace the insulator andjor gromimet if damage exists.
2. Install the insulator on the manifold section.

3. Install the grommet on the injection.

4. Replace the injector “O” ring with a new part.
NOTE:
* Be very careful to avoid damaging the “O” ring,

insert the injector into the insulator,
Install the delivery pipe. (See page EF-217))
Install the air chamber assembly. (See page EM-22)

Noaw
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AIR INDUCTION SYSTEM
THROTTLE BODY

IN-VEHICLE INSPECTION
Check of throttle body

1.

Ensure that the throttle linkage operates smoothly.
Replace the throttle body if the throttle lever fails to operate
smoothly.

Check the throttle position sensor,

(See page EF-170.)

Check the throttle positioner.

(See page EC-21.)

Removal of throttle body

1.

2
3.

Disconnect the ground cable terminal from the negative ()
terminal of the battery.

Drain the coolant. (See page C0G-12.)

Disconnect the hose for air conditioner and power steering
idle-up frorn the air chamber.

. Disconnect the air chamber hose from the throttle body.
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5. Disconnect the accelerator cable.

6. Disconnect the vacuum hoses from the throttle body.
NOTE:
* Prier to the disconnection, put a tag on each vacuum
hose so that the original installation position may be
known readily during the installation.

7. Disconnect the connecter of the throtile position sensor.

8. Disconnect the water hoses from the throtiie badly,

NOTE:

* Using a suitable cloth, take a precautionary measure so
that no water gets to the electrical equipment of the
vehicle.

* Be sure to plug the disconnected water hoses by
suitable plug to prevent the water from flowing out.

8. Removal of throttie body
(1) Rernove the attaching bolts and nuts of the surge tank
stay No. 1.
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(2) Remove the aftaching bolts and nuts of the throttle
body.
(3} Remove the throtile body.

Inspection of throttle body
1. Cleaning of throttle body prior to inspection
(1) Ciean the cast part with a soft brush, a wet cloth or the
like.

{2) Remove the gasket material from the surge tank attach-
ing surface of the throttie body.

by blowing compressed air.

2. Check of throttle valve
(1) Check that the throttle lever is in full contact with the
dashpot.
(2) When the throttle iever is opened, check to see if the
dashpot lever comes out.
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(3) Check the throttle position sensor
(See page EF-170.)
Replace the throttle body if it exhibits any defect.

Installation of throttie body
1. Remove any gasket material from the throttle body attach-
ing surface of the surge tank.

2. Install the throttle body on the surge tank with a new gasket
interposed. Attach the surge tank stay No. 1.

3. Apply a seal bond (Three Bond 1207C) to the threaded
portions of the throttle body tightening bolts.

4. Tighten the attaching bolts and nuts of the throttle body and
surge tank stay No. 1.

Tightening Torque: 14.7 - 21.6 Nm (1.5 - 2.2 kgf-m)

5. Connect the water hoses to the throttle body. Attach the
hose clips.
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6. Connect the vacuum hose to the throttle body.

7. Connect the throttle position sensor connector.

8. Connect the vacuum hoses to the throttle body.

9. Connect the accelerator cable 1o the throttle body. Perform
the adjustment so that the play in the axial direction may
become 3 to 8 mm.

10. Connect the air chamber hase to the throitle body and the
atr chamber.

NOTE:

+ Be sure to align the mating marks between the throttle
body and air chamber hose, and the air chamber hose
and air chamber.

+ Be sure to clamp the air chamber hose bands.

11. Fill cootant.
(See page C0O-13))

12. Connect the ground cable terminal to the negative (-) ter-
minal of the battery.

13. Start the engine. Recheck the engine for water leakage.
Repair the ieaky point if water leakage exists.
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. AUXILIARY AIR VALVE

Idle adjust screw
Throttie vaive
Air cleaner mep s Tc manitold
: i Auxiliasy
— Valve
I Cootant

IN-VEHICLE INSPECTION
Check operation
1. Disconnect the air chamber hose from the throttle body.

2. Start the engine. Check that there is air continuity at the

auxiliary air valve port under the following conditions. Per- Wi .-,g.fﬂ\\,_\

form the check, following the procedures given below. ‘9)(6? - 1‘\‘
. When the cooling water temperature is below 40°C, apply 9% \yg»

your finger to the auxiliary air valve port. Ensure that the ‘ﬁ’

engine speed drops.

When the cooling water temperature is above 70°C, apply
your finger to the auxiliary air valve port. Ensure that the
engine speed does not change,

If the auxiliary air valve exhibits any malfunction, replace
the throttle bocly.

Removal of auxiliary air valve
Remove the throttle body.
(See page EF-—p24))

WFES0-EFR0
Installation of auxiliary air valve
Installation of throttle body
(See page EF-227.)
WFESO-EFE31
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88Ts
Part No. and Name Purpose Remarks
09991-87702-000 Shorting terminal T
Actuating fuel pump, etc.
Engine control
inspection sub harness
09842-87204-000 Inspection of computer General specification
inputioutput voltage
EFC-H computer check sub
harness
09842-87704-000 Inspection of computer US specification
inputfoutput voltage
EFC computer check sub
harness
09842-30070-000 Inspection of fuel injectors
EFl inspection wire F
"N 09268-87701-000 Inspaction of fuel pressure
- o EFI fuel pressure gauge
09283-87703-000 Inspection of injectors
Inspection of pressure
Pressure regulator adopter regulator
Inspection of fuel pressure
o= - = 09268-87702-000 Inspection of injectors
o= s4as Inspection of pressure
[l @ seda Injection measuring tool set regudator
Inspection of fuel pressure
08268-87703-000 Removal and instaliation of
spark plugs
ﬁ Plug wrench
09991-87703-000 Connecting engine
tachometer
Tacho pulse pick-up wire
WFESO-EFER2
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. TIGHTENING TORQUE

Tightening component Tightening torque Remarks
N-m kgf-m ft-ib
Cylinder head x Spark plug 14.7 - 216 15-22 10.8 - 159
x Water temperature sensor 24.5-343 25-35 18.1-253
x Distributor attach bott 14.5 - 21.6 15-22 10.6-15.9
Surge tank x Iniaxe air temperature sensecr 29.4.392 3.0-40 21.7-289
x Gas filter 11.8- 196 1.2-20 8.7-145
x Throttle body 14.7-21.6 15-22 108-15.9
Surge tank x Stay No. 1 14.7- 218 15-22 10.8- 159
Na. 2 28.4- 441 30-45 21.7-325
No. 3 147 -21.6 15-22 108-159
Fuel fiter x Fuel hose No. 1 34.3-44.1 35-45 253-325
. x Fuel pipe 34.3-44.1 35-45 2563-325
Delivery pipe x Fuel pipe No. 1 34.3-441 35-45 253-325
% Intake manifoid 14.7-21.6 15-22 10.8-15.9
WFESO-EFESS
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EFl SYSTEM

Fuel pressure regulator

Fuel pressure at No. vacuum

225 - 275 kPa (2.3 - 2.8 kgiform?)

Injector

Resistance at 20°C  (approx.)
Injection amount {approx.)
Difference between each injector
Fuel leakage

11.0-150Q

152 - 168 cm*/60 seconds at 20°C

5 cm® or less

Less than one drop of fuel per minute

EFl main relay Injector relay | Between terminals @) - ® -850
®-@ Infinity
Fuel pump rekay Between terminals D - @ 70-900
- Infinity
Idle-up VSV Resistance 30-500Qat 20°C
- Resistance
Throttie position sensor Between terminals @ - @ (General)
@-8Uus)
Throttle valve 0.2 Q or tess at 20°C
closed fully
Throttle valve 10 k& or more at 20°C
opened fully
Between terminals @ - @ (General)
@-@ (Us)
Throttle valve 10 k€ or more at 20°C
closed fully
Throttle valve 5 Q or less at 20°
apened fully
Fuel pump Fuel flow amount 235 cm® or moref15 seconds
Cocling water temperature Resistance
80°C 0.322 £ 0.1 kQ
60°C 0584 £0.2 kQ
Water ternperature sensor 40°C 114+ 03 k2
Intake air temperature 20°C 245+ 05k
sensor o°c 588 1.5k
—20°C 16.2+£32kR
Pressure sensor
Output between SST terminals @ - @ {ground) (When engine is stopped.}
Measuring point
Atmospheric pressure
Altitude (height above sea level) kPa (mmHg) Voltage Vv
m
0 101.3 (780) 3.3-39
500 85.5 (716) 3.2-38
1000 89,0 (674} 30-36

EF-232




EFI SYSTEM

@ VOLTAGES AT ECU CONNECTORS (General specification)

: STD voltage or " "
Terminals tesistance Conditions Remedies
- @1 Lessthan 1 | Ignition switch OFF. zhan'm(g_“’ flow
- @) Legs than 1V Ignition switch OFF (after more than one minute). Check power

Approx, battery voltge | Ignition switch ON. supply.
@-21) Less than 0.1V Ignition switch OFF (after more than ten seconds). Check power
Approx. battery voltage | ignition switch ON, supply.
_ At all imes. (Measured voltage is lowsr than specified voltage Check power
@-21) | Aoprox bty ologe | o o' ing starting petiod) supply.
Approx. battery voliage | Engine fully d up. All acc y switches turned OFF. gm power
©)-21) ——
lessthan3V | idie-up VSV ON. Chack idla-iip
. 45-55V Proceed 1o flow
- Ignition switch ON. T-4amninal shorted with ground terminal. chart (2).
Throttle vatve fully closed., Check diagnosi
{6} -(21) Less than 1V ‘ cohgg_ iagnosis
0-45t0565V ignition switch ON. T-terminal shorted with ground terminal, o n sensor
(Measurad Engine revolution spead bulld at 3000 rpm after it has Fully syggﬁm
voltage varies) warmed up. )
M- (21 Less than 0.1V Ignition switch OFF. Check power
Approx. batery voRage | Ignition switch ON, Supply.
8) - (21) less than 0.1 v Ignition switch OFF. Check powsr
More than 6 V When ignition switch is set to ST position. supply.
Lessthan 0.1V Ignition switch OFF. Check T-terminal
{9)-{(21) - - wiring
Approx. batlery voltage | ignition switch ON., ’
Less than 05 V Ignition switch ON. Throtile valve fuily closed. Throttie position
(10} - (21) — - Sensor systam
Apprax. battery voltage | Ignition switch ON. Throttle vaive fully opened. .
Igniti itch ON. Headl fteh itch
. (1~ 21 Less than 0.1 V g'r:'nFmon switch Headlamp switch and/or defogger switc Check idle-up
VSV control.
More than 8 v Ignition switch ON. Headlamp switch and/or defogger switch ON.
lessthan 01V Ignition switch OFF. Check VCC
(12)-(22) — wirng. -
45-55V Ignition switch ON. i

_ ignition switch ON. Atrnospheric pressure is 101.3 kPa Checi pressure

(13)-(22) 32-40Vv {760 mmHg) sansor.
Check intake air
(14} - (30) 15-3.0V Ignition awiteh ON. Air temperature inside surge tank: 20°C. ternperature
SENSOF.
- . . Check cooling

. . Ignition switch ON. After engine has been warmed up fully. d
(15) - (30} 040-085v Cooling water temperature: 80 - 90°C. twu?ée;inopr_era
(18)-(1)  |lessthan12 | Ignition switch OFF, e 10 fow

Less than 1V Ignition switch OFF (after more than one minute). Check/repair
(17} - (21) injector power
Approx battery voltage | ignition switch ON. supply.
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STD voltage or

EF-234

Terminals resistance Conditions Remedies
(18) - (21) Lessthan Q.1 V ignition switch OFF. Check/repair ECU
Approx. battery vollage | igmition switch ON. power supply.
Less than3 V Ignition switch ON. {Check engine lamp illuminated.) Check power
{19) - (21) supply for check
Approx. bettery voltage | Engine Is rotating. (Check engine lamp not iliuminated.) engine lamp.
Lessthan 1V Ignition switch ON. Fuel pump is operating. Check/repair fuel
(20} - (21) pump power
Approx. battery voltage | Ignidon switch ON. Fuel pump is stopped. supply-
{21)- Engie ground | Less than 0.2 | Ignition switch OFF. Eﬂ';fn‘;]‘ ground
(22) - (21) Less than 0.5 & Ignision switch OFF. Replace ECU.
Engine is rotating. Air conditioner compresser is rotating. Check air
(@3- @21 Approx. battery voltage (Genuine air conditioner-aquipped vehicle,) conditioner wiring,
Ignition switch ON.
(26} - (21) gattoteApegclt);g " When vehicle is moved. (Measured voltage changes four times gg::; speed
Ty for movemnent of 1.5 m.)
@8y - (21) Approx. battery voltage | ignition switch ON. Throttle valve fully closed. Check throttle
Less than 0.5 V ignition switch ON. Throttie vatve fully opened. position sensar.
Less than0.1 V Ignition switch ON. (after more than 60 seconds.) geh:::r oxygen
{29) - (21) g
Voltage varies After engine has warmed up fully. When engine revolution is Check fuel
within 0- 10V held as 3000 rpm for mare than two minutes: system.
(30)-(21) | Lessthan1Q | Ignition switch ON. Frocaeg 1o flw
WRER0-SFE5
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. VOLTAGES AT ECU CONNECTORS (US specification)

Terminals STD Voltage Condition See page
[0 ] Approx. battery voltage | Ignition switch ON EF-145
[ Approx. battery voltage | At all time EF-148
-8 Approx. battery voltage | Ignition switch ON When engine is stopped: EF-149
®&—&® 45-55V Ignition switch ON EF-147
®—8 3.2-40V Ignition switch ON When atmospheric pressure of EF-148

101.3 kPa (760 mmHg) exists.
-8 04-085V Ignition switch ON When cooling water temperature is EF-150
80°C:
®—8 0 - Approx. battery Ignition switch ON Measured voltage changes when EF_156
voltage vehicie is moved 1.5 m.
®—8 Less than 5.0V Ignition switch ON When defogger and headlamp
switches are tumed OFF:
. Approx. battery voltage | Ignition switch ON When defogger and/or headiamp
switches are turned ON:
[ ] Approx. battery voltage | Ignition switch ON When test terminal of check
conrector is not connected with —
ground terminal:
Less than 1.0V Ignition switch ON When test terminal of check
connector is connected with ground -
terminal;
2—@ Lessthan 5.0V Ignition switch ON Throttfe valve fully closed EF-153
Approx, battery voitage | Ignition switch ON Throttie valve fully opened
- av Ignition switch ON
o-o 9 EF-157
More than 6 v When ignition switch is set 1o ST position;
®—6 Measured valtage After warming up engine completely, connect test terminal of
changes at a point check connactor with ground terminal, Hold engine revolution EF-187
between0-50V, spead at 3000 rpm for two minutes.
[ R ] Lessthan 3.0V Ignition switch ON » Engine is stopped.
* When check engine lamp is
Hluminated:
Approx, batiery voltage Ignition switch ON = After engine starts:
* When check engine lamp is
extinguished:
B - Approx. battery voltage | Ignition switch ON = After engine starts:
¢ Cooling water temperature is
beiow 40°C,
EF-181
Less than 30V Ignition switch ON * After engine starts:
+ Cooling water temperature is
above 41°C,
H—3 Less than 1.0V At least 30 seconds have elapsed after turning OFF ignition
switch. EF-220
Approx. battery voltage | Ignition switch ON » Engine is stopped.
- Less than 0.01 V Ignition switch ON —_
-8 Approx. battery voitage | Ignition switch ON EF-145
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EF-236

Terminals STO Voltage Condition See page
3—8 Change in output Ignition switch ON After warming up engine completely,
voltage hold engine revolution speed at EF151
3000 rpm for two minutes.
D—@ 15-3.0V Ignition switch ON Air temperature inside intake EF-155
manifold is 20°C: -
3—@ Less than 0.1V Ignition switch ON —
-8 Approx. battery voltage | lgnition switch ON » Blower fan switch turned OFF
Lass than 20V Ignition switch ON When blower fan switch tumed ON:
29 Approx. battery voltage | Ignition switch ON Throttle valve fully closed EF-154
lessthan 5.0V Ignition switch ON Throttle valve fully opened
d-—-® Lessthan 1V Ignition switch ON When brake pedal is not depressed: —_
Approx. battery voltage | At all time Whien brake pedal is depressed: _
®-& Less than 1V Ignition switch ON When compressor magnet switch of
air conditicner is tumed OFF:
EF-159
Approx. battery voltage | Ignition ON When com, magnet switch of
air conditicner is tumed ON:
- Less than 0.1V Ignition switch ON —
[ R ] Approx. battery voltage | Ignition switch ON When fuel pump is stopped: EF163
Less than 20V Ignition switch ON When fuel pump is operating:
®&—98 Approx. baftery voltage | kgnition switch ON When pressure V3V is tumed OFF:
Less than 3.0V Ignition switch ON For 0.5 second immediately after EF-184
engine starts
® —Engine Less than 0.1V ignition switch ON
ground -
[ ] Less than 3.0V Ignition switch ON Enging is stopped.
. Approx. baftery voltage | Ignition switch ON When test terminal of check EF-175
connector is connected with ground
terminal:
D—9 Less than 1.0V At least 30 seconds have elapsed after tuming OFF ignition
switch. EF-220
Approx. battery voitage | Ignition switch ON Engine is stopped.
@—% Less than 0.1V Ignition switch ON -
WFESO-EFERS
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