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INTRODUCTION

The EFl system consists of the following three systems given below:

(1) Fuel system

(2) Intake system

3) Control system

The electronic control unit (ECU) incorporating a microcomputer controls the EFl system, based on signals
inputted from various sensors.

Fuel system

The fuel system is a system which supplies the injeciors with the fuel necessary for combustion.,

Fuel sucked up from the fuel tank by means of the fuel pump is sent to the delivery pipe under a pressurized
sfate.

The pressure regulator mounted at the delivery pipe keeps the fuel pressure higher than the surge tank inner
pressure, In this way, the fuel injection amount for each injector energizing time is kept at a constant level.

Intake system

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

Air sucked from the air cleaner passes through the throttle body to the surge tank. Then, the air is sucked
to each cylinder through the intake manifold.

Control system

The control system is a system which controls the fuel amount, using the ECU, by detecting the engine and

vehicle running conditions, based on signals inputted from various sensors to the ECU.

(1) EFI control system | |
Upon receiving those signals concerned with the intake air amount, engine speed and water temperature,
the EFl control system controls the amount of fuel injection in such a way that an optimum air-to-fuel ratio
for the engine may be attained. |

(2) ESA (Electronic spark advance) control system
The ESA control system provides an optimum Iignition timing, based on the engine speed and its load
conditions,

(3) ISC (Idle Speed Control) system
The ISC system employ the rotary type valve which is controlling the air flow to the intake manifold at
idling from the air cleaner side over the throttle valve. This valve controls the engine revolution speed to
the target revolution speed memorized in the ECU,

Self diagnosis function

If any abnormality should occur in each input signal (e.g. each sensor, wire harness and connectors), the
ECU memorizes this abnormality. Later, this abnormality is indicated during the trouble diagnosis period by
codeas through the blinking of check engine lamp.

As regards important items, this system turns ON the relevant check engine lamp, thus warning the driver
of the abnormality.

Fall-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 s made
possible using the data memorized in the ECU in advance. This function is called "fail-safe function.”

LEFOOO0R200000
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PRECAUTION

B

O On

The engine control system has self diagnosis function. The ECU memorizes all malfunction codes which
have occurred in the past and/or 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 line, be sure to disconnect the battery ground cable from the negative
lerminal of the battery.

The fuel line is pressurized to a pressure about 250 kPa (2.55 kgf/em®) 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 gasoline to get to any parts made of rubber, leather and resin and/or to the electric parts.
When cleaning the engine compartment 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:.
LEFDO003-00000
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INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1. Ensure that the engine is correctly funed up.

2. Precautions during gauge connection
(1) Connecting the tachometer, connect the following SST
between the ignition coil and the ignition coll connector
of the engine wire.
SST: 09991-87604-000

NOTE:
= This does not apply if your tachometer is a pick-up type.

(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 igniter and/or
ignition coil,

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

3. 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) Handle the spark plug wires carefully.

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

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

waler.

5. Do not open the cover of the ECU proper.
(Failure to observe this caution could cause ECU malfunc-
tion.)

6. Do not touch the screws of the bracket installed on the ECU
Proper.

(Failure to observe this caution could cause ECU maliunc-
tion.) oo



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 installation
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 under the instrument panel.
Therefore, the antenna should be installed at the rear of the
vehicle.

2. 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 oulput correctly. |

Never install a wireless installation with a high output on the

vehicle.

ol T

Air Induction system

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

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

Electronic control system

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

J
| EFOG0 1 1-00008

2. 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 swilches. Also, disconnect the battery ground cable from the
battery negative terminal. |
Failure to observe this caution could cause ECU malfunction.

3. Be sure to keep the number of disconnection/reconnection of the connector of the EFI system at a

minimum level,

When installing the battery, care must be exercised not to mistake the battery polarity.

Never apply strong impacts to the EF| parts. Pay utmost attention during the installation/removal.

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

=Ll o

LEFDOO12-00000
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6. 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 EFl-related
parts and wiring connectors,

3. Every EF| parts should be replaced as an assembly.

o ~

LEFODN13-00000

10. When disconnecting or reconnecting the wiring connector, | /\:\
care must be exercised as to the following points.
Ne

(1) Carefully observe the shape of the lock prior to the
disconnecting/connection. \i\ Q’

~ - =1 A =R A |
(2) Release the lock. Disconnect the connector. ‘ L/}
NOTE: | \\“ .;33
¢« When disconnecting the connector, be sure to held the \ —
connector holder, not to pull the wire. a-'—""

(3) Insert the connector, until the lock is engaged com-
pletely. LEFO0Q14-00007
(4) Be sure to keep the number of disconnection/reconnec-
tion of the connector at a minimum level,

11. When checks are performed at the connector-side termi- |
nals, using a circuit tester, care must be exercised as o the
following paint.

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

LEFDO0 1 5-00008

12. When checking the'fuel system, such as the injectors, pres-

sure regulator and fuel pressures, use the following SSTs.
SSTs: 09268-87702-000
09991-87210-000
09268-87701-000
09842-30070-000




13.

When measuring the voltage or resistance of each system,

use the following SST.
SST: 09842-87502-000

Fuel system

1.

2.

The fuel line at the high-pressure side is pressutized o a
fuel pressure of about 250 kPa (2.55 kgf/cm®). Therefore, a
large amount of gasoline flows out when parts of the fuel
line is disconnected. Hence, take the following counter-
measures.
CAUTION:
« Release the inner pressure of the fuel tank by removing
the fuel filler cap in advance.

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

(2) Detach the hose clamp at the fuel filter side, using
pliers.

(3) Slowly pull out the fuel hose from the fuel filter,

(4) Plug the disconnected connection with a rubber plug or
the like so that no dust may enter into the fuel line.

When removing/installing the injector, observe the following

instructions.

(1) Do not reuse the O-ring.

(2) When installing the O-ring to the injector, be careful not
lo 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 oil and so forth.)

(4) When cannecting the injector to the delivery pipe, be
very careful not to damage the O-ring of the injector.

Install the injector to the delivery pipe and intake manifold,
as shown in the figure.

LEFOOO17-00010
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4 After completion of checks or repairs of the fuel system, be
sure to ensure that no fuel leakage s present in the fuel
system, following the procedure given below.

(1) Disconnect the ground cable from the negative (-) ter-
minal of the battery.

(2) Remove the dashboard undertray from instrument
panel,

(3) Connectthe SST between the ECLU and the engine wire.
SST: 09842-87502-000

NOTE: _
« Before the SST is installed, be sure to perform continuity
test and short test between the SST terminals.

(4) Reconnect the ground cable to the negative (-) terminal

of the battery.
(5) Connect the SST terminals between &1 and 48 (EF-EL)
or @ and (i® (ED-20)

(6) Turn ON the ignition switch with the engine in a stepped
state.
At this time, a fuel pressure of 250 kPPa (2.55 kgflcm®) is
being applied to the fuel line.
WUnder this conditions, check the fuel line system for
evidence of leakage.
If any leakage is present at fuel line system, repair leaky
points. Recheck the system for leakage

(7) Turn OFF the ignition switch.

(8) Disconnect the SST terminals and remove the SST from s
the ECLJ. LEFO0024-00017




TROUBLE SHOOTING

TROUBLE SHOOTING HINTS

1. In most cases, engine troubles are atiributable to systems other than the EFl system.
Prior to starting the trouble shooting for the EFl system, check other systems.
(1) Power supply

¢ Battery voltage
« Fuse blown
e Fusible link blown
(2) Body ground
(3) Fuel supply
e Fuel leakage
e Fuel filter clogged
e Fuel pump malfunctioning
(4) |gnition system
¢« Spark plugs faulty
e Spark plug wires faulty
e Distributor and igniter faulty
» Ignition coil faulty
(5) Air induction system
« Admission of air
(6) Others
« |gnition timing adjusted improperly
» |SC valve malfunctioning
¢ giC

LEROO0ES 00

2. Most of troubles related to the EFl system are merely \

caused by poor wire connections. % | "
Ensure that connectors are connected securely. [ /
Check connectors, being careful as 1o the following points. | ‘;lr\gﬁﬁﬂ
(1) Visually inspect that terminals are not bent. _ ‘\ N i}")\
(2) Ensure that connectors are securely connected and : .*.‘
locked. ﬁ\“"”""'
|

(3) Check to see if the malfunclion phenomenon takes
place when applying light vibration to the connector or
the wire connected to the cohnector,

LEFOOC2T 00018
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3. Prior to replacing the ECU, thoroughly perform the trouble
shooting for possible items other than the ECU.
The ECU is a reliable, but an expensive part.
Even when the ECU has been replaced according to the
check results of the trouble shooting and the relevant mal-
function has been remedied, be sure to reinstall the old
ECU so as to confirm that the malfunction was obviously
caused by the faulty ECU.

LEFDO02E-00000

4, For the trouble shooting, use a volt/ohmmeter whose inter- I
nal resistance is 10 k2/V or more.
Use of a voltiohmmeter 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 resolution
is 0.1 V or more, 0.5 Q or more and whose accuracy is £2 %
or maore.

5. In this trouble shooting, no consideration has been made
to any displacement of timing belt teeth. Hence, If the trou-
ble persists even after the trouble shooting has been car-
ried out, check to see if the timing belt exhibits any tooth

skipping.

LEFOO0GA-D0000



SYSTEM DESCRIPTION

System diagram

[EF-EL Engine]
|

Vehicle spesd
— Prassure sensor

Engine revolufic s'e
.

Backup

Check engine lamp

| Q[ |
Allemaler
—
Diagnosis lester
Air conditioner ' e -
CEﬁtlf:riﬁ‘T:; F,__lﬂ_u-np O PUITO sﬁdﬂt "'. regulator
Dy VF monitor P h' Injector

ViR

Water lemperature sensor

TAVAVAVAVAVAYAVA

Air cleaner I}
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Systematic diagram

[ED-20 Engine]
|

-ngine revolution senso
i 1

Vehicle speed
sensof

=2 Gas filter Throttle
.. Pressure sensof i 1) position
|
A - Surge
- ¥
Imﬂmufﬂ | ISC vaive

' Air conditioner
Electrical load 4 Pressure.
Check terminal regulator

Injector

| ]
(1] =
|_.| catalys!

o Air cleaner \3
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SUMMARIZED OF TROUBLE SHOOTINGS

Following table shows a trouble cases of the EFl system.

I ; Malfunctlion phenomena Poor starting Unstable idiing Engine stalling Poor runming
7 _1 T - -
o Q
o [ | o B £
o g o - =) ' = O 2 a
Ay = f= Q. 3 o Ei o
o E| ® = = = D 2 g
g |88z | 2| | 8]|¢ 5 |2 o | B
5 |32/ 8|8 |¢|0|a 15 |8 |3 2 | 2
= n o o = | ] | - =
2 |Ec| E = iy E @ £ QE:" = b2 @ =
2 |188| 3 = = S 2 | = |2 5 | @ | 2
2 |6l 8| 2 = - o D | ® = o = 215
} E 22| o o z = = L= E |a w 0 = £ a
el |l || S| 2|3 |5 |8, l5sl® 2|5 |23
Y Cl1ZB| S| E|al23 2|22 |8s|B8| 8 |s5|2 |3 |2
A1) e | = = > > = o . _ = o .= c
- S @ o 15 =5 - pa — = £ = = = - g
- pia = - 7] @ O [ S 23|28 @ 2] 5 =) §
| ) g - A E E E ] — S s : : .ﬁ
Fossible malfunctioning parts N Z |Ta| I = L L. L =) T |GE|[De = = = L S
Pressure sensor ® (& ® o | & | & (& & @
[ :
Water temperalure sensor e (& ([ (@ ® | ® Q ® | @& D
| & Intake air temperatiire sansor ® (® @ J e @
m §— -
g‘ Throtlie position sensor L % v ® @ &
: . : ; . . 3 -
5 | Ain conditioner switch ® (® @
é Vehicle speed sensof |
Oxygean sensor D =® ®
MNeulral starl switch o5
(A/T vahicle only)
i : Fuel pump system ® @& @ @ (o @
%’; Pressure regulator o | e | e | o | @ = ® & @
Z | Fuel tine filtar e (e (@ @ ® ¢ @
= x : 3
} | Injector e & & & @ ¢ e @ @
G coil @ @ &
g% Spark plug @ [ ® @& ©° & ® @
% | Resistive cord oo oo 0 @ ®
-g : J . e — —
£ | Ignition timing ® @ 2 &
h
Distribulor + . o @
ISC systam @ & @ & @ @ e @ e @
43
§ £ Throtlle valve @ Nl ® | @ s @
:j% Throllle begy | _ e o
=
Hose, elc., disconnacled ® | & @ e @ @ @
ECU power supply circuit T
g 2 | 1G switeh pa
= B
& Fuel pump ralay L  d
= Main relay &
NOTE:

¢ Prior o the troubleshooting according to malfunction phenomena, conduct the basic Inspections so as
to narrow down the possible causes for malfunctions. For instance, if the spark inspection of the basic
inspection proves to be normal, it can be assumed that the ignition system is functioning normally.
Moreover, the information obtained during diagnosis through questions can help further narrow down
the possible causes.
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TROUBLE SHOOTING PROCEDURE

1] Engine will not crank or cranks slowly

| Check indicator lamps in the combination meler ig
glows when ignition switch s tum on

OK

k5

ON

Check EFI main relay sound when ignition swilch is turm [

T 1

OK

Check starter relay sound when ignition swilch is tum
START

NO

1. Ballery

(1) Connection

(2) Tarminal vollage
Fusible links or fuses
lgnition switch

lad ™D

NO

S U & W N

1. Ballery

(1) Connectlion

(2) Terminal voltage

Fusible links: or luses

ignition swilch

EFl main refay

Shift position switch (A/T only)

Starting system wiring harmess/connection

OK

Check engine damage

Check fuel gauge

NO

Starting system wiring harness/connection
- Starter relay
Starter motor

2| Engine will not start (Engine cranks normally)

LEFOO0G4-00000

.-

Fuel is present in the tank

Lower
OK pasition
Check fual pump operating NO GOOD
OK

| Check it no walar stands in the bollom of fuel tank
l oK

1 Fusible links or fuses

2. Wiring/connections
3. Fuel pump rélay

4. Fuel pump

§ ECU.

Check diagnosis system outpul code

lnx

Continued

Fuel dra_in

Perform trouble shooting according to diagnosis codes ‘

LEFO0035-00000
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Check injector operating sound duting cranking « 1. Wiring/connections for injector
| OK 2. Injgctor
3. Fuel pressure

Fusible links or fuses
Wiring/connactions
Spark plugs/gap
Spark plug wires
Distributor

ignition coll

Check ignition spark ,, .
OK

DU B WA =

L o 1. Timing
- | 5° BTDC al cranking (Short the test terminal)
2. ECU

Check ignition liming

« 1. Pressure
I oK Approx. 103 kPa (10.5 kgl/om?) at cranking or mare

Check compression

2. Valve clearances

| o 1. ISC valve

oK § Throttle adjusting screw

Check throttle body

Throttle sensor

| Check PCV system

f——— 1. PCV hoses

OK

Check ECU. ‘
LEFDOCEE-00000
[3] Engine stalls while idling
Check fuel gauge }——-{ Fuel is present In the lank I
1 oK
| Check if no water stands in the bottom of fuel tank : | Fuel drain |
] OK
‘ Check diagnosis system oulpul code |—- +| Perform trouble shooling according to diagnosis codes ‘
l 0K
Check idle speed B _ | { 1. ISC valve
oK | 2. Wiring/connections
1 3. Waler lemperalure sensor circuil
| Check throttle body I— «| Throttle position sensor

_ | ok
| Check ECU |

LEFDOOG7-00000
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4| Engine idle speed will not drop

‘ Check diagnosis system output code

Feriorm trouble shmting_.atcﬁrding to diagnosis codes

* 1
2

Throttle valve
Throttle position sensor

l 0K
| Check Ihirottle body
oK
Check idle speed control
| ok

Check ECU.

[5] Rough idling

Check diagnosis system output code

D OO AN —

ISC valve |
Wirina/connections

Waler temperalure sensor
Headlight switch circuit
Heater fan swilch cirauit
Uelogger switch circull
Radiator fan motor circuit
Air conditioner switch circuit

LEFOO03E-00000

lm:

Check throttie body

Inx

Check idle speed conlrol

-[ Throttle pesilion sensor

o| Perform frouble shooling according o diagnosis codes |

OK

Check ECLU

6| Poor driveability

Check diagnpsis system output code

1 1.
2

ldle speed contral circuit
ISC valve

—_—

.I Perform trouble shooling accerding to diagnosis codes.

Alr cleaner slement

[ OK
i Check air cleaner slement
] 0K
[ Check throttle body
Conlinuad

Z

= 1, Throttle position sensor

Winng/connections

LEFOCO40-00000



Check luel pressure

| 1, Fuel pump

2. Fuel filter
3. Fue! pressura regulator

—ol Injectar-Injection condition/leakage

-j 1. Spark plugs

2 Spark timing
3. Baltery terminal voltage

+ 1. Compression pressure

OK
Check injector fuel flow rate

OK
Check spark at plugs

OK
Check compression

OK

| Check ECU

2 Gaske!l blown out
3. Valve clearance

LEFDO04 1-00000




DIAGNOSIS SYSTEM

DESCRIPTION

A self-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 lamp at the instrument panel goes on, thus warning the
driver of the abnormaility.

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

When the Test terminal of the check connector Is connected
with the ground terminal, the malfunction code number that has
been memorized in the ECU will be indicated in a form of
blinking 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.

Check of “"Check Engine” warning light

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

(Engine is under a stopped state.)

2. 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 system malfunc-
tions.

Output of diagnosis codes

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

2. Connect the Test terminal of the check connector with the

ground terminal, using the following SST.
SST: 09991-87210-000

NOTE:
* The check connector is located at the fender apron sec-
tion on the left side of the engine compartment.

CAUTION:
e Care must be exercised to ensure that no connection is

made on terminals except for those specified.

LEFQOO42-00000
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Check engine
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o
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3. Set the ignition switch to the ON paosition.
At this time, be careful not to start the engine.
4. Read the diagnosis code by observing the blinking number
of the check engine lamp.
NOTE:
« If the check engine lamp fails to blink, it is likely that the
ECU Is malfunctioning. Hence, proceed to the inspection
of the diagnosis system circuit.

Output of diagnosis cocde
(1) Indication of normal code
The engine check lamp glows for 0.25 second, 0.25
second later after the ignition switch has been turned
ON. After a lapse of 0.25 second, the check engine
lamp again glows for 0.25 second.
Then, this pattern will be repeated.

(2) Indication of malfunction code

When a single malfunction code is indicated:

The diagnosis code is composed of two digits.
These two numbers are indicated by blinking of the
check engine lamp. Four seconds later after the
ignition switch has been turned ON, the check lamp
indicates first the number of the tens digit of the
diagnosis code by glowing the same times as the
number. The lamp glows for 0.5 second each time
and then it is extinguished for 0.5 second. After a
pause of 1.5 seconds, the check lamp indicates the
number of the units digit of the diagnosis code by
glowing the same times as the number, The lamp
glows for 0.5 second each time and then it is exiin-
guished for 0.5 second. Then, this patiern will be
repeated after a pause of 4 seconds.

When plural malfunction codes are indicated:

In cases where plural malfunction codes have been
detected, the two-digit diagnosis codes are indi-
cated in the sequence of the code number, starting
from a smaller number. Each diagnosis code is in-
dicated in the above described pattern. A pause of
2.5 seconds occurs between the outputs of respec-
tive diagnosis codes, thus separating one from the
others. After all of the plural diagnosis codes thai
have been detected are indicated, the check engine
lamp is extinguished for four seconds. Then, the
detected plural diagnosis codes will be indicated

again.

029 e
S
Extingaastvem
= L=
=
In cause of malfunction code number 21
08 sec 0B ssc
_ 08 w-
Sy
Enfimgumtiec
R Nl
4 o 15 mec 4 wac
LEFDOOA8- 00027

In cause ol mallunction code number 21 and 31

CHOWSNQ
Estingunst e
(R
d s 25 sec 4 smc
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5. After the diagnosis codes have been read, remove the SST
at the check connector.

LEFDOOSO-00020
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DIAGNOSIS CODE

When the diagnosis systemn detects malfunctions, the check engine lamp will go on without the check

connector test terminal shorted.

Code “Number of S | -
NO glowing of check Diagnaosis flem Diagnosis contents Trouble area See page
| engine lamp
13 | Revolution signal When Ne signal is nol 1. Distributor circuit
” ”HH inputted within a few 2. Distributor
seconds after engine staris 3. ECU
¥ cranking.
16 0 lgnition signal No ignition confirmation 1. Ignition circuit (+B, 1Gf)
II I”””l”” signal is inputted. 2. ECU
| .
21 Oxygen sensor When the oxyger sensor 1. Oxygen sensor circuit
HH ” signal and/or fuel signal circuil becomes open | 2, Oxygen sensor
- system or shorted, 3. ECU
£ 4. Fuel systemn
31 Prassure sensot When the signal from 1. Pressure sensor circuit
‘ ” ‘ ‘ | “ pressure sensor becomes 2. Prassure sensor
open or shorted, 3. ECU
k| i
42 Water temperature When the signal from the 1. Walter temperature
|”” ||| | |” Sensor walter temperalure sensor sensor circuit
circuit becomes open or 2. Water temperature sensor
¢ 2 shorted. 3. ECU
43 Intake air When the inlake air sensor 1. Air lemperalure sensor
l” ‘ | “l | ””l lemperalure sensor | signal circuit becomes open circuit
signal or shorted 2. Air temperalure sensor
! ’ 3. ECU
(only ED-20
engine)
44 Air conditioner When the air conditioner 1, Air conditioner
””H” II”H“ avaporalor avaporator temperature evaporator
lemperature sensor | sensor circuit becomes temperature sensor circuit
- ‘ open or shorted 2. Air conditioner
evaporator
(only EF-EL - temperature sensor
engine) 3. ECU
51 Swilch signal When the air condilioner is 1. Air conditioner switch
iurmed ON, the idle switch i circuit
”I”””l ” lwmed OFF with the | 2, Air conditioner switch
diagnosis connector terminal | 3, ldle switch circuit
R ' T shorted. 4, Throltle posilion sensof
Howaver, no memorizing will | 5 ECU
lake place.
52 Vehicle speed When the vehicle speed 1. Vehicle speed sensor
HHHH” HH sensor signal sensor signal circuit circuit
| | becomes open or shorted. 2. Vehicle speed sensor
‘ 3. ECU

L EFOD0S 1-00030
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FAIL-SAFE FUNCTION

The fail-safe function has been set for the following six items. The fail-safe function operates if the following
failure occurs in these items or if any diagnosis cord is detected. Thus, the fail-safe function is a function
whereby the engine is operated, based on a control program that has been pre-inputted to the ECL.

ltarm Evaluation condition Fall-safe function
Pressuire sensor signal ¢ If input voltage from pressure sensor of * Engine is controlled, based on backup data
4.9'V or more or 0.7 V ar less Is delecled thal have been programmed in advance.
lgnition signal + [f po ignition signal is detected conse e Fuel injection will be stopped.
cutively three lime or more |
Coolant lemperalure o |f input valve from coolant lemperalure » Engine 1s conirolled, based on backup data
sensor sensor indicates (hat lemperature is 47°C that have been programmed in advance.
or less or 135°C or more,
Intake air tlemperalure * |l input value from intake air lemperature ¢ Engine is controlled, based on backup data
sensor signal (ED-20 sensor indicates that temperature is—47°C that have bean programmed in advance.
Engine only) or less or 135°C or more.
Alr conditioner evaporator | e [f input value from evaporalor temperalure o Air conditioner will nol operate
temperalure sensor signal sensor indicated that temperature Is -51°C
(EF-EL Engine only) or less or 112°C or more.
[ —— - —
ISC e | all of the following three conditions are ¢ Engine is controlled, based on backup data
salisfied consecutively four times or more: that have been programrmed in advance.

A: The vehicle speed is 10 km/h or less.

B: The idle switch Is DN

C: The intake manilold negalive pressure
gxceeads the sal value.

The fail-safe function operates for the afcresaid items and under the evaluation conditions described above.
Even when no diagnosis code is memorized in the ECU, there is the possibility that open wire or short circuit
Is taking place at the sensor, connector or wiring. When conducting the check, pay utmost attention as to
open wire, short circuit and so forth.

LEFO0062-00000

Canceling Diagnosis Code

To erase the diagnosis codes memarized in the ECU after
maliunctions 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 OFF. [When
ambient temperature is about 20°C ]




TROUBLE SHOOTING WITH VOLT/
OHMMETER

PREPARATION OF TROUBLE SHOOTING

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

Hemove the dashboard undertray

Disconnect the engine haress from ECU.

Connect the following SST between the engine wire and the

ECU.

1.

2.
3.
4

SST: 09842-87502-000

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 to 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 to see if short
or open wire exisis between the terminals.

CHECK PROCEDURE FOR EFI SYSTEM
NOTE:

1.

2.

3.

4.

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

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

Prior to the check, ensure that the battery voltage is 11V
or more when the ignition switch is turned ON.

If any problem is encountered during this check, see the
section under “Trouble Shooting for EFI Elecironic Cir-
cuit with Volt/Ohmmeter.”

CAUTION;

For the trouble shooting, use a voltfohmmeter whose
internal impedance is more than 10 kQ/V.

Use of a volt/ohmmeter whose internal resistance is
10 kQ/V 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.
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Arrangement of input/output terminails

17 18] 15

|EdEIED 24|23 [22]21]|20] 19| 18
54 (53 [ 52|51 |50 |49 |48 |47 | 48[ 45

44 |43 | 42

ECU Connectors (EF-EL Engine)

(ECU side)

*1: Automatic transmission equipped vehicle only.

No Contents of connection ND. Cont_e-i-'lts of connection
1 Pressure sensor power supply 28 | Oxygen sensor
2 | Pressure sensor 29 —
3 | Coolan! temperalure sensor 30 —
| 4 | Crank angle sensor (-) 31 - -
5 Crarnik angle sensor (+) 32 —
| 6 Power supply | 33 | Power supply
7 A/C evaporator temperature sensor 34 —
‘ 8 A/C econo swilch | 35 | Vehicle speed sensor
‘ 9 | A/C switch 36 | Electrical load signal No. 4
10 | Test terminal 37 | Electrical load signal Na. 3
l 11 | Neutral start switch™' 38 | Electrical load signal No. 1
I 12 | Diagnosis tester terminal 39 | Engine speed signal out-put terminal
13 | Check engine lamp 40 | VF monitor terminal
14 - 41 —
| 15 | Battery (Back-up power supply) 42 —
‘ 16 | Fuel system ground 43 -
I 17 | ECU ground 44 | Sensor system ground
18 Th_rpt-tle position swilch (ldle) 45 | Throttle position switch (Power)
I 19 | — 46 | A/C magnet-ciulch relay
| 20 Charging system control relay 47 L
21 | Radiator fan relay 48 -
22 - 49 —
23 | ISC (open) 50 —
24 | ISC (close) 51 | Fusel pump relay
25 | Injector 52 —
26 - 53 -
27 | lgnition signal 54 | lgnition system ground
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Arrangement of input/output terminals

EIE RS E R R EEE a3 2[11]10] 8 i
53_52|5t|En]49l,aa_14?_461a5|441431&2' [dj 4b | 39 |38 | 37 | 36 28 || (ECU side)
ECU Connectors (ED-20 Engine)
No, - Centents of connection No. Contants of cﬂnt;ﬁ'-::ﬁﬁn -
1 FPressure sensor power supply 28 * Oxygen sansor
2 | Pressure sensor | 29 | —
l 3 Coolant lemperalure sensor 30 | Intake air lemperalure sensor
| 4 | Crank angle sensor (=) 31 —
5 Crank angle sensar (+) ] 32 —
6 | Powsr supply | a3 | Power supply
7 — 34 _
8 _— 35 | Vehicle speed sensor
9 | ] — 36 | Eleclrical load signal No. 4
10 | Test terminal 37 | Electrical load signal No. 3 1
11 | Neutral start switch*' 28 | Elecrrical load signal No. 1
12 Dia_gnqsig tester terminal 39 Engine_ speed signal out-put lerminal |
13 Cl1gck_englne lamp - A0 | VF monitor terminal
14 | = 41 - —
15 Battery (Back-up power supply) 42 -— |
16 | Fuel sfslem ground i 43 — §l
17 | ECU ground g '| 44 | ‘Sensor system ground
18 | Throttlz posilion switch {Idle) 1 45 | Throttle position switch (Power) ‘B
19 — _ 46 = ]
0 i— 1 = i — :
21 Radiator i:_:'m relay A8 | S |
22 — 49 | Fuel pump relay
23 | ISC (open) _ 50 3
24 8[5 (Close) L | 51 Iy
25 | Injector _ &2 R Wi
25 | — _ 53 o .
\ 27 | Ignition signal | 54 lgnition system ground

“1: Automatic transmission equipped vehicle anly.
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ECU (Electronic Control Unit)

NOTE:
» Even when the replacement of the ECU is required in

each check, make sure that the ECU malfunction has
not been caused by factors other than the ECU by car-
rying out the following checks. Then, proceed to replace

the ECU.

1. Measurement of ECU input/ouiput voltage
NOTE:
« The wiring circuit of the EF| can be checked by meas-
uring the voltage or resistance at ECU terminals.
« The measurement of voltage should be conducted while

all of the connectors are connected.

« Make sure that the battery voltage is 11 volt or more
when the ignition swiich is tumed ON.

(1) Preparation of measurement
(1) Disconnect the ground cable from the negative ter-

minal (=) of the batiery.

@ Remove the dashboard undertray.

@ Connect the SST between the ECU and the engine

wire.
SST: 09842-87502-000

NOTE:
e Before the SST is installed, be sure to perform continuity

test and short test between the SST terminals.

(@) Connect the ground cable to the negative (=) termi-
nal of the battery.

LEFOO00S0-00000
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(2) Measure the voltage or resistance between each specified terminal, Then, check that the measured
voltage and resistance conform to the specifications. Perform the check and repair in accordance
with the flow chart given below,

 Step 1 - BAD
Measure the voltage or resislance between the specilied terminais in 4 Repair according to trouble causes.
page EF-31.

J oK

Step 2
1. Disconnec! ground cable from negalive (-) lerminal of the baltery |

2. Disconnect the ECU side conneclor of the SST.
3. Pull out main relay from relay box

|

Check that there is continuity and no excessive resistance between relay | BAD
box main relay terminal and SST terminal (8 and between relay box main
relay terminal and SST terminal 33.

™ .

Check that there is conlinuity and no excessive resistance between the BAD
engine ground and each of the SST terminals &), 3 and (.

Inx

Replace engine wire.

i

4 Replace engine wire.

1. Install the main relay to the relay box.

2. Remove lhe SST from the engine wire.

3. Connect the engine wire to ECU,

4, Connect the ground wire terminal to the negative terminal of the
baltery.

Im:

Replace ECU.

NOTE:
e Even when the trouble has been solved by replacing the ECU, be sure to install the old ECU again.
Thus, confirm that the trouble was attributable to the old ECU.

LEFOOOB5-00000
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Inspection of terminal voltage and resistance of ECU.
1. Measurement of ECU voltage
NOTE:
« The wiring circuit of the EFl can be checked by measuring the voltage and resistance at the ECU
terminals.
« The measurement of voltage should be conducted while all of the connectors are connected.

« Make sure that the battery voltage is 11 volts or more when the ignition swiltch is tumed ON.
L EFOO06E-00000

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

(2) Remove the dashboard undertray.

(3) Connect the SST between the ECU and the engine wire.
SST: 09842-87502-000

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

NOTE:

« After completion of the inspection, before the SST is
removed, be sure to discannect the battery ground cable
from the negative (-) battery terminal.

After the ECU and engine wire have been connected,
reconnect the battery ground cable to the negative (-)
battery terminal.
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Voltage at ECU connector (EF-EL Engine)

—— — —

Terminal S-TD voltage Cuntiijlu-n
1 - 44 45-55V ignition SWitCI‘; t;rnﬁeri Of_d Ls
2-44 1 23.30V ignition switch turmed ON e e PressRWLR
3-44 08-30V ?n’fﬁ_on swilch tumed ON When coolant temperalure Is 20°C.
4-17 | About 0.6V ignition switch tumed ON
5-17 | About D6V Ignition switch lumed ON -
6-17 | Approx. Baltery vollage | Ignition switch tumed ON
7 - 44 09-30V lgnition switch wrhed ON | When evaporalor temperature is 15°C.
b More than 7 V When angine is running with ignition %ﬁﬁ;ﬁﬁ;ﬂwm A SR
swilch turned ON -
less than 06 V When A/C econo switch Is lurned OFF.
9 - 17 Mare than 70V _ ;e""fh'en engine is running with ignition | When A/C switch tumed ON.
Lessthan 05V il ume ON When A/C switch umed OFF
10 - 17 45-556V Ignition switch furmed ON
Less than 0.3 V Ignition switch turned ON g’;i:ﬁ:;g;mnacmf terminal T'and ground
11-17 | Lessthan 1.0V | When shift lever is P or N position.
LT More than 7.0 V 1 Ignition switch turned ON When shift lever is in a position other than P-N
| | position.
13-17 | Less lhan 20V Ignition switcih turned ON

When angine is running with ignition switch turned ON and diagnosis cord is normal

Approx. Baltery voltage during diagnosis code check

16 - 17 | Approx. Battery voltage | All time

8- 17 | Lessthan 0.3V | Throttle valve is fully closed.

———1 Ignition switch umed ON
45-58V Throtlle valve is fully opened.

20-17 | Approx. Battery voltage | When engine is running with ignition switch lumed ON,

291 - 17 Approx, Battery ‘Jﬂ“ﬂgﬂ When gngine is running with lgmﬂm Radiator ﬂmllﬁg fan is not U{]Em“ng

Less than 1.0V ewitcit lumech O Radiator cooling fan is operating.

25 - 17 | Approx,. Baltery voltage | Ignition swilch tumed ON

27 — 17 Less than 18V ignition switch turmed ON
| ACD3-50V When engine running
28 =17 Change in output When engine speed is held at 3000 rpm for two minutes after enging has fully warmed
voltage O1o 10V up.

38— 17 Approx. Batltery voltage | lagnition swilch lurned ON

35 — 17 | Change in output . . e 1
2 v ngggﬁe ;nﬁ to g_ﬁ v Igmition swilch lumed ON When vehicle is moving
36-17 | Less than 0.5V ] | | When defogger switch is tuned OFF,
| Ignitiory switch twrned ON
More than 7.0 V When defogger switch s tuned ON.
37 - 17 More than 7.0V - | | When heater fan switch is tunaed OFF.
\gnition swileh umed ON
Less than 10V When heater fan switch is tuned ON.
= 17 than 0.5 V | When head-lamp switch is tumad OFF
% pesiis ' | lanition switch turned ON _ i
More than 7.0V When head-lamp swilch is tumead ON.
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Terminal STD voltage Condition
29 - 17 | Change in voltage
between 0 lo baltery When angine is running with ignition swilch tumed ON.
voltage
45 - 17 Less than D3V | n Throtlle valve is lully opened.
. - Ignition switch lumed ON r ve is il opanas
45-55YV Throtlle valve is lully closed.
46 - 17 Less than 1_.,5 V When air condiliongr swiltch Is umed ON while engine is running.

When quick acceleralion |s made with air conditioner switch is tumed ON (During full

Approx. Baltery voltage throttle operation)

51 - 16 | Approx. Baltery voltage | After a lapse of 2 seconds after ignitian switch ON

Less tham 1.2 V When engine is running

- — — b —— -

LEFQ007 0-00000



Voltage at ECU connector (ED-20 Engine)

Terminal STD voltage Condition
11— 44 45-58V Ignition swilch turned ON
2- 44 ) e When atmospheric pressure is 101 kPh
23-30V Ignition swilch turned ON (760 mmHa)
3-44 09-30V gnition switch lurned ON Coalant tempearalure Is 20°C.
4-17 About 0.6 V gnition switch lurned ON
5- 17 About 0.6 V gnition switch tumed ON
6-17 Approx. Battery voltage | !gnition switch tumed ON
10-17 | 45-55V Ignition swilch tumed ON
. When the check connector terminal T and
Less than 0.3 V Ignition switch turmad ON ground is connected.
11 =17 Less than 1.0V When shift lever is P or N position,
AT onl T . - _
AT anty) s SR When shift lever Is in a position other than P-N
More than 7.0 V &
position.
13- 17 Less than 20 V lgnition switch tumed ON
When engine is running with ignition switch turned ON and diagnosis cord is normal
Approy. Caliany Valiage during diagnosis code check |
15 - 17 Approx. Baltery voltage | All time
18 - 17 Less than 0.3 V - Throttle valve is fully closed.
Ignition switch lurned ON
45-558YV Throttle valve is fully opened.
21 -17 Approx. Battery volta | Radiator coaling fan is nol operalin
PP 4 ge Ignition swilch turned ON - e
Less than 1.0V Radiator cooling fan is operaling
25 - 17 | Approx. Battery voltage | Ignition switch lurned ON
27 -17 | Lessthan 18V Ignition switch tumed ON
AC03-50V When engine is running
28 - 17 Change in outpul When engine speed is hald at 3000 rpm for two minutes after engine has fully warmed
voltage Oto 1V up.
30-17 | 08-30V Ignition switch tumed ON Intake air temperature is 20°C
33 - 17 | Approx. Batlery voltage | Ignition switch turned ON
35 - 17 | Change in voltage | B " - o ”
betwsen 4.5 .10 55 V lgnition switch tumed ON When vehicle is moving
36 - 17 Less than 05 V When defogger swilch is turmead OFF.
lgnition swilch lurned ON 99
More than 7.0 V When deftogger switch is turned ON.
| 37 =17 More than 70V When healer fan switch Is tumed OFF,
\gnition switch Wwrned ON
' Less than 1.0V When heater fan switch is turned ON,
38 - 17 | Less than 0.5V » | When lead-lamp switch is tumed OFF,
\gnition switeh turned ON
More than 7.0 V When lead-lamp swilch is turned ON,
39 - 17 Change in voltage |
between 0 ta baltery When engine is running wilh ignition switch turned ON
voltage
45 - 17 | Lessthan 03V Throttle valve is fully opened.
1 — \gnition switch turned ON | s 2o
45-55YV Throttle valve is fully closed.
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Terminal STD voltage | Condition

49 — 16 Approx. Batlery voltage | After a lapse of 2 seconds after ignition switch ON

Less lhan 1.2 V When engine Iis running

e —————

LEFOOOT 100000



2. Measurement of resistance of ECU

CAUTION:

e Be sure to conduct the resistance measurement at the

SST terminals.

(1) Disconnect the battery ground cable from the negative
(—) terminal of the battery.
(2) Remove the dashboard undertray.

(3) Disconnect the engine wire from the ECU.

(4) Connect the SST to the engine wire side.
(Never connect the SST to the ECU side.)
SST: 09842-87502-000

Resistance at ECU terminal

LEFONO74-00046

I Terminal Resistance Condition
3-12 About 2.45 kQ Coolan! lemperature is 20°C
| 7-44 About 2.34 kQ Air conditionar refrigerant temparalure is 15°C
I 23—-17 About 20.8 kQ ISC valve bedy lemperature Is 20°C :
24 — 17 About 20.8 k&2 ISC valve body temperalure Is 20°C
30 - 17 About 2.45 kG2 Temperature of air in surge tank is 20°C
18 — 17 | Continuity exist Throttle valve is fully closed

No continuity gxils

Throttle valve is fully open

l 45 — 17

No continuity exits

Throtlle valve is fully closed

Continuity exist

Throttle valve is fully open

*

LEFOO07 500000
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ELECTRONIC CONTROL SYSTEM
LOCATION OF ELECTRONIC CONTROL PARTS

(ED-20 Engine}

Throltle posilion
sensor Vehicle speed
Sensor

Pressure sensor

Intake air /] ECU
temperalure sensor \
Injector |

IG coil

Check connector

Oxygen sensor

Neutral star switch ISC valve
Coclant N
tlemperature sensor Distributor
[EF-EL Engine]
Throttle |
position sensor vehicle speed )

SEnsor

Pressure ECU

IG coil

Oxygen sensor

CﬂU‘lEnt |5C valve
temperalure Neutral star
sensor switch Distribulor

LEFDOOTE-00047



INSPECTION OF ECU CIRCUIT

Inspection of diagnosis system circuit

-
. -
use
e by —— o @
IG1 — Fuel pump relay @ (ED-20)
- . |GE » . -”- ’@(EF‘E‘—)
EA main 5. ©
; relay o J
c FL Fuse
| N0 10(
I | To fuel pump
- ‘ T
' i 4 ‘ o
_ B
12
P -
- 15
- Baltery P
!
|
(For the terminal number, refer lo page EF-24, 26.)
| " —=
1st step
Chgﬂk _that chack engine lamp goes on when ignition | J System is nomal.
switch is tumed ON. YES
NO
Check that check engine lamp blinks when terminal 10 Check that there is continuity
of diagnosis connector is shorted with ground terminal | between ECU terminal @ and body L1 ~ 0 EoU.
using the following SST. YES round and between ECU terminal |
SST: 09991-87210-000 and body ground.

Check bulb, fuse and wiring between ECU and ignition
switch

lann

Repair or replace.

l BAD

|

Repair or replace

LEFOO078-00000
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2nd step

Chack that check engine lamp goes oft when engine
staris.

NO

-+ System is normal.

YES

Check wiring befween ECL) and check engine lamp

—BAD -[ Repair or replace

.[DK

Check that diagnosis code number is indicated when
terminal 42 of check connectar is shorted with ground
terminal,

« Check ECU

NO

J YES

| Perform trouble shooling according lo diagnosis codes.

[ YES

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

l YES

[ System is normal

.| Check diagnosis code again.

’———~ Erase diagnosis code.

LEFOOG7T2-00000




MAIN RELAY

Inspection of EFl main relay
1.

Ignition switch Fuel pump rela -
- SD(EF-EL)
IG2 ' .
_ ' Fuse
. Fn_ 10¢ .
- - To fuel pump

FF main .
relay

v Battery

@ @ 8®

1

Check of main relay operalion

When the ignition switch is turned ON, check to 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:

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

Inspection of relay continuity

(1) Check that there is the specified resistance beatween the
terminals (1) and (2).
Resistance: 40 - 100 Q2

(2) Check that there is no continuity between the terminals
(3) and @),

(3) Check thal there is no continuity between the terminals
(1) and (3) and also between the terminals (1) and @).

(4) Check that there is no continuity between the terminals

(2) and (3) 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 (1) and

@

(2) Check that there is continuity between the terminals (3)

and (4),

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

Terminals Trouble Conditions STD voltage
-2 No voltage At all time 10- 155
g - {7 No voltage ignition switch ON 10 - 155

Ignition HE:' e Fusl pump relay
_..,_‘_n._h_l
Ta ual purnn

®

C L

@&

l [@

LEFQO0B4-00063

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-30.

» B-O

There is no voltage between SST terminals 48 and 12,

Check thal there is voltage between SST lerminal 08 and body ground

NO lox

ground.

Check wiring between SST terminal 12 and body

IBAD

Repalr or replace

Check fuses, fusible links and wiring

harness.

IBAD

Repalr or replace.

LEFOOOSS-00056
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There is no voltage between SST terminal (8 or 33 and (7.

Check that there is voltage between SST terminal (6) or 33 and body
ground when ignition switch is turned ON.

NO \ oK

Check wiring between ECU terminal (7 and body
ground.

l BAD

Repair or replace. I

'
‘ Check fusss, fusible links and wiring harmess. |
[ OK LBAD

Repair or replace.

l' Cher:l?EFl main relay ‘
IBAB

Replace ]
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FUEL PUMP RELAY

ignition switgh Fuel pump rela
—~ IG 1 USE - | 1 4 r.,F_{E[]l-ﬂfl) \
‘H‘. (EF-EL)
G2
I ' Fuse
7 FIL
: _' ¢ I To fuel pump
s > I .
EF main <)
relay
— e e 3 @
T Battery @
L )

Inspection of fuel pump relay

1. Check of fuel pump operation
When the ignition switch ig set 1o ON position, check to see
if the relay emits an operating sound. Or check o 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 with your hand.
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2.

Inspection of relay continuity
(1) Check that there Is the specified resistance between the

terminals (1) and (2).
Resistance: 40-100Q

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

(3) Check that there is no continuity between the terminals
(1) and (3 and also between the terminals (1) and @),

(4) Check that there is no continuity between the terminals
2 and 3) and also between the terminals @ and @),

If the continuity test results do not conform to specifications,

replace the relay.

Inspection of relay operation

(1) gaply the baitery voltage across the terminals (1) and
2).

(2) Check that there is confinuity between the terminals 3)
and (@).

If the operation test results do not conform to specifications,

replace the relay.

WATER TEMPERATURE SENSOR

Thermislor

=0 0 20 40 B0 B *C
(~4) (32) (68) (T04) (140){178) (*F)

LEFDOOB 1-00065
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Inspection of water temperature sensor
Measurement of resistance of water temperature sensor.
1. Disconnect the connector.

2. Measure the temperature of the waler temperature sensor
body.

3. Measure the resistance between the terminals of the water
temperature sensor.

Resistance: About 2.45 kQ (at 20°C)

f the measured resistance does nol conform to the speci-
fication, replace the water temperature sensor.

NOTE:

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

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

LEFO0085-00000

4, 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.

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




EF-45

—_— — e ——— —_— = —

Terminals Trouble Conditions | | STD voltage
i
5 - @ No voltage ignition switch ON ggf’éa“‘ iemparatre About 0.9 - 3.0

Water

lemperalure
sensor

LEFD0087 00068
If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under
"Preparation of Trouble-shooting” at page EF-30.

ignition switch is turned ON,

|

[2] Check Ihat there is voltage between SST terminals (8) or 33 and body
ground when ignition swilch is umed ON.

oK [EAD

' [1] There is no specified vollage between SST lerminals (3) and 43 when

Refer to (8) or 33 - (12 troubla seclion

Check water temperalure sensor. ,
oK IBAD

Replace water temperature sensor I

Check wiring between ECU and water temperalure sensor.
oK J BAD

| Repair ar replace. ‘

Cheack ECU. |
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INTAKE AIR TEMPERATURE SENSOR (ED-20 Engine Only)

Temperature Resistance
-30°C 28.6 kQ
| -20°C 16.2 kQ
m:[[[ 20°C 2.45 KQ
80°C 0.32 k2
120°C 0.12 kQ

| EFOONE9-0007 |

Inspection of intake air temperature sensor
Measurement of the resistance of intake air temperature sensor
1. Disconnect the connector.

2. Measure the intake air temperature sensor body tempera-
fure.

Measure the resistance between the terminals of the intake

alr temperature sensor,
Resistance: About 2.45 KO (at 20°C)

w

If the measured resistance does not conform o the speci-
fication, replace the intake air temperature sensor.

LEFDO102-00074

4. Connect the connector.

-’

>

LEF00 103-00075
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Terminal Trouble Conditions STD voltage
3) - @ No voltage Ignition switch ON ggfée ar temperaiure About 08 - 3.0

Inlake afr
temperature
sensor

LEFOO 104-00076

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under
“Preparation of Trouble-shooting” at page EF-30.

[1) There is no specified vollage betwaen SST terminals 80 and @3
when ignition switch is turned ON.

|

[2] Check that there is voltage between SST terminals (6) or @ and (2.
oK l NO

Reter to () or 33 — (2 trouble section.

- LEFOO0D0-0007 7
Check intake alr temperatura sensor |
| ok l BAD

Replace intake air temperalure sensor. I

¥ 1
| Check wiring between ECL and intake air temperalure sensor l

[ox \ BAD

| Check ECU. Repaif or replace. |

LEFOOI05-00078
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THROTTLE POSITION SENSOR

———— ==

Inspection of throttie position sensor

It

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.

Measure the resistance betweean the terminals of the throttle

position sensaor,

(1) Measure the resistance between 18 and @ under the
following condition.

Throllle valve closed fully Conlinuity exis!
Throttle valve opened 'firlly Ne canlinuity exisl

If measured resistance does not conform to the speci-
fication, replace the throttle body.

CAUTION:

« Be very careful not to damage the terminal.

LEFOOT06B-0007S




(2) Measure the resistance between @9 and @) under the

following condition.

Throttle valve closed fully

Throttle valve opened fully

No continuity exist
Continuity exist

If measured resistance does not conform to the speci-
fication, replace the throttle body.

CAUTION:

e Be very careful not to damage the terminal.

Connect the throttle position sensor connector,

CAUTION:

e When connacting the connector, care must be exercised
to ensure that no excessive load is applied to the throttle

position sengor.

!I'.;-‘i_*' .
A O By (. S0

A s
Ry o L)

LEFD)110-00083
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| Terminal ‘- Trouble l Condition STD voltage
| (ECU )
—8
- e
| | .
I =

LEFOCTY 1-00064

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section number
"Preparation of Trouble-shooting” at page EF-30.

- ®-@

l [1] There is no specified vollage between SST terminals (28 and 47 |

|

[2] Check that there is voltage between SST terminals (6) or 8 and (7
when ignition switch is tumed ON.

OK ]BAD

Refer o (&) or @ and 17 trouble section
(See page EF-41 )

Check throttle position sensor. '
0K ]BAD

Heplace. ‘

Check wiring between ECU and lhrotlle postilion sensor ’
OK ’BAD

| . ' LEFOO1 1200086
\ Repair or replace. l

Check ECL.




¢« -0

[1] There is no specified voltage between SST terminals @ and 0.

|

[2] Check that there is voltage between SST terminals (8) or 33 and 19
when Ignition swileh is turned ON.

oK ]EAD

Refer to (6) or 82 and (7 trouble section.
(See page EF-41))

Check throttle position sensor.

oK ]BAD

l Replace.

| Check wiring between ECU anad throllle position sensor

oK lBAD

Repair or replace.

l

Checlz ECU

LEFOO113-00088
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PRESSURE SENSOR

Inspection of pressure sensor
Measurement of output voltage of pressure sensor
1. Connection of SST
(1) Disconnect the battery ground cable from the negative
(-) terminal of the battery.

(2) Remove the dashboard undertray.

(3) Connect the following SST between the ECU and the

engine wire,
SST: 09842-87502-000

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

(4) Reconnect the battery ground cable to the negative
terminal of the battery,

LEFDON 14-00089

LEFNO116-00021

=7




2. Check of output of pressure sensor
(1) Measure the voltage between the SST terminals (2) and

@49 when the ignition switch is turned ON.

Specified value

e =

' int
NENGIING) g Atmospheric praessure Valtage  V
Altitude (height above kPa (mmHg) d
sea level) m
0 101.3(760) 23-30
. LEFDO 11800083
500 95.5 (716) 22-28
B9.9 (674) 21-27

If the measured voltage does not conform to the speci-
fication, measure the voltage between the SST terminals
(1) and @4. Ensure that the measured voltage is within a
range of 4.5 to 5.5 volts. Then, proceed to replace the
pressure sensor.

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

If the measured voltage between the SST terminals (1
and @4 does not conform to the specification, check the
wiring between the ECU and the pressure sensor.

(2) Disconnect the rubber hose connected o the pressure
sensor. Apply a negative pressure of 26.7 kPa h
(200 mmHg) to the disconnected hose, using a Mity-
Vac. Check that the measured voltage between the SST
terminals 2) and @ drops by 0.25 to 0.75 valt.

If the measured voltage fails to drop by the specified
value, replace lhe pressure sensor.

When the pressure sensor Is replaced, it is necessary
to replace the gas filter too.
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Terminals Trouble Conditions STD voltage
1) - @ \gnition swilch ON 45-55
@) — @ et Ignition swilch ON At time of atmospheric 23.40

| | pressure of 101.3 kPa (760 mmHg) | '

| PFE'BQUFB
SEensor

BN B

é

LEFON120-00085

If the SST (09842-87502-000) has not been installed vet, install the SST, referring to the section under
‘Preparation of Trouble-shooting” at page EF-30.

« O-@

[1] There is no voltage between SST terminals (1) and @,

[2] Check that there Is voltage between SST terminal (B) or 33 and body
ground when ignition switch 15 turmed ON.

NO | oK

Check wiring between SST terminal (7 and body
ground

l BAD

Hepair or replace

[ Reler :iﬁ (6) ﬂri@ — @ trouble seclion. H Repair or replace ‘

| o BAD
Cheqk wiring between ECU and pressure s_ensu__r.
o [on =
Check pressure sensor. | =5 -{ Replace.
] OK
Check ECU. |

« Repair or replace.




@-@

[1] There is no voltage between SST lerminals (2) - @4

|

[2] Check that there is vollage between SST lerminals (1) — @4,

oK |BAD

I Refer to (&) or 33 — @3 trouble section.

IBAD

Repair.

Check wiring between ECU and prassure sensor.

| ok IBAD

( Repair or replace.

Check pressure sensor.

LEFO0 12200089
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OXYGEN SENSOR

Inspection of oxygen sensor
1. Unit inspection of oxygen sensor

CAUTION:

s« The inspection procedure should be employed only
when the engine idle speed and acceleration perform-
ance are normal.

» When unstable engine idling or poor acceleration is tak-
ing place, it is impossible to determine whether the oxy-
gen sensor is normal or not, using this procedure, In this
case, perform the system inspection.

(1) Disconnect the oxygen sensor connector.

(2) Start and warm up the engine completely.

(3) Connect a voltmeler to the connector terminal of the
oXygen Sensor.

(4) Depress the accelerator pedal and hold the engine
speed at about 3000 rpm. At this time, ensure that the
reading of the voltmeter registers 0.45 V or more.
Replace the oxygen sensor with a new part If the read-
ing will not register 0.45 V or more.

(5) Remove the volimeter from the oxygen sensor connec-
tor terminal.

(6) Reconnect the oxygen sensor connector,

(7) Cennect the connector to the connector clamp.




2.

Inspection of oxygen sensor system

(1) Remove the cap of the check connector. Connect the
following SST to the diagnosis connector.
SST: 09991-87210-000

(2) Start and warm up the engine completely.

(3) Connect the test terminal and ground terminal of the

SST.

(4) Connect a voltmeter to the SST VF monitor terminal.

(Reference)
Output Voltage: Oor05V

(5) Keep the engine speed at 3000 rpm for about one
minute to stabilize the output form of the SST VF monitor
terminal.

(6) While keeping the engine speed at 3000 rpm, count
how many limes the pointer of the voltmeter swings
within 10 seconds.

B8 times or more: Normal — Proceed to step (15)
0 -7 times: Proceed to step (7)

NOTE:

« There are cases where the measureament can not be
conducted with a.tester having a low reaction speed.

« Therefore, use a tester having a high reaction speed.

(7) Installation of SST
(I) Disconnect the ground cable from the negative ter-

minal of the batiery.

LEFD0127-00103

LEFD0128-00104

LEFOO128-00105

LEFOO120-00000

LEFO0 13100106
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2) Remove the dashboard undertray.

(3) Connect the following SST between the ECU and the
engine wire.
SST: 09842-87502-000

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

(4) Reconnect the ground cable to the negative () ter-
minal of the battery.
(8) Start and warm up the engine completely.

(9) Connect the voltmeter across the SST terminals @8 and
2.
(Reference)
Measuring Voltage: 0-1.0V

(10) Keep the engine speed at 3000 rpm for about one
minute to stabilize the output form of the voltmeter,

(11) While keeping the engine speed at 3000 rpm, measure
the output voltage.

(12) Perform the inspection and repair, following the proce-
dure given in the table al next page, according to the
measurement resulis.

LEFO0134-00 100

LEFDO 1365-00000



Measured vollage

Remedy

oV

1) Cheekoxygen sensor circuil for opan wire or shom tircull

OK

2) Remedy causes of loo-lean fuel mixture.
o Pressure sensor
Fressure regulator

BAD

— e |

Repair or repiar.e."

—

Fuel line L
Fuel hilter
Fuel pump
Injector

[ox

HEp}ade_ DXygen Sensor 1

SAD -( Repair or replace.

The measured voltage varies
mainly within a range under
045V

Remedy causes of too-lean fuel mixture.

FPressure sensor
Pressura ragulator
Fuel line

Fuel Hiller

Fuel pump
Injector

. & " 8 8 »

The measured vollage varies
within a range of 0 - 1.0V,
centering around 0.45 V
However, the reaction speed Is
Iow.

(The pointer of voltmeter swings

less than 8 times within
10 seconds. )

Check ECU |— S50 ~{Hepairfreplace ECU,

OK

| Replace oxygen sensor. I

The measured voltage varies
mainly within 2 range above
0.45 V.

| Remedly causes of too-rich (uel mixlure.

« Pressurs sensor

= fJuel line

« Pressure requizlor
* Injector

10V

Remedy causes of loo-rich fuel mixture.
o Pressure 88nsor

BAD

o Fuel line
» Pressure regulator
+ Injector

Repalir or replace. ]

More than 1.0 V

(13) Stop the engine.

(14) Removal of SST for ECU

Check oxygen sensor circuit for short eircuit with other positive line.

|

Repair or replace.

LEFOO 13600000

(1) Disconnect the ground cable from the negative (=) terminal of the battery.
(20 Remove the SST by disconnecting its connectors from the ECU and engine wire connectors.
(3) Connect the engine wire connectors to the ECU.

Install the glove box.

(B) Reconnect the ground cable to the negative (-) terminal of the battery.
(15) Removal of SST for diagnosis conngctor

(1) Remove the SST from the diagnosis connector.
(2 Install the cap to the diagnosis connector.

LEFO0137-00000
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DISTRIBUTOR
- Terminal Trouble Conditions | STD voltage
@) -2 No voltage lgnition switch ON 05-15
(5 — @ No voltage lgnition switch ON 05-15
[ Distributor l ]
I LEFDG135-00110

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under

"Preparation of Trouble-shooting” at page EF-30.
« @®-®

[1] There is no AC voltage between SST lerminals @) and (3 when
ignition key switch is tumad ON.

|

[2] Check Ihat there is a valtage of about 0.5 - 1.5 Volt between the
following terminals of SST terminal whan ignition switch is turmed ON.
Namely between @) and 03, and between (8 and (7, respectively

| ok l BAD

‘ Check wiring between ECU and distributor

LEFODODOOO111

| ok \EAD

|

Check distributor. ' Repair or replace.

'laan | I

Replace distributor.

LEFQO 13900112

l Check distribulor.
l oK
Refar to (B or 33 - 07 trouble T BAD >I Repair or replace.

section.

]ox

Check ECU |
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SPEED SENSOR

Tarminal

Troubls

Conditions

STD voltage

8 — 12

No vaoltage changes

ignifion switoh ON Whean vehicle is maved slowly:

Olb45-556

Speed sensor

)1

.—— Magnet
Spesdomsaler @
cable '

LEFDO140.00113

If the SST (09842-87502-000) has nol been Installed yet, install the SST, referring to the section under
"Preparation of Trouble-shooting” at page EF—-30.

No change In voltage occurs between SST terminals & and 07 when
vehicle is moved slowly with ignition switch tumed ON.

|

 Chisck that there is vollage between SST terminal (8 or 33 and 17

| OK

T

lna

Refer to (8 or 33 - 12 trouble section,

Check speed sensor.

OK

l BAD

Replace épeed SEensor.

Check wiring between ECU and speed sensor

OK

! BAD

Repair or replace.

Check wiring between speed sensor and body ground.

lm:

I Check ECU.

l BAD

| Repair or replace.

LEFOO141-00114
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NEUTRAL START SWITCH (Only for AT vehicle)

Terminal Trouble Conditions STD voltage
- N ) ﬁhm lg[ysr_ put jprto:iN oF Less than 1.0
) - @ No specifiad voltage When lgnihqn switch POSIION
| gy | urme ST position Shift lever put into D, 2, More than 7.0
L or R position |
| Ignition switch Siarier oy /- N
oi{
!
| FL
To starter
- ®
- N
T Neutral start swilch
| Battery
|
! \/
L J
B _'; LEFO0142.00115

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under
"Preparation of Trouble-shooting” at page EF-30.

Move the shift

the terminals (]

aver to the D, 2, L or R range and s&t the ignition awitch

to the ST pesition. Al this fime, ensure that no voliage is applied across

) and (19 of the SST

NO l

YES

Set

the ignition switch to the ST position. At thig time, ensure

lhat the battery voltage is applied to the slarter relay

A

YES l NO

Repair or replace the IG swilch and wiring.

LEFO0143-00116

Y Repair or replace he starter relay.

Move the shifl lever to the P or N range and sel the ignition switch 1o the
ST position. At this lime, ensure that a voltage is applied across the
terminals ) and 12 of the SST

|

| Repair or replace the neutral start swilch and wirng.
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AIR CONDITIONER (EF-EL Engine Only)

Terminal l Trouble Conditions STD voltage
@ - @ | No voltage lgnition swilch is turned ON About 0.9 - 30
[ @ - | No voltage Alr condlitioner econo switch is turned ON while engine 1s More than 7.0
running
@ -2 | No voltage Air conditioner switch is turned ON while engine is running More than 7.0

IG
swilch

IGT

J FiL

Ballery

u\|-—< )---.lu

M)

Heater fan

Fressure
swilch S

Radiator fan relay

B G

Hagter controf
uml

: O [0 radliator 1an
q,”. To coolant temperature
swilch
N =\
Magnel clulch relay
> @)
10( L@
- __AAA
- —O © @ Evaporator
temperature
Sensor
AJC scono
swilch
To magnet clutch
(B
S ®
AC swileh Heater resister
<7
| * @
\..L .

LEFC0144-00117

If the SST (No. 9842-87502-000) has not been installed yet, install the SST, referring to the section under
"Preparation of Trouble-Shooting™ at page EF-30.
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- ©-@

[1] Therg is no voltage be!we_en_SST terminals (7) - @@ when ignition
switeh is turned ON

|

i 2] Check that there is voltage between SST lerminals &) or @ and 0

oK lun

Refer to (&) or 3 and (7 trouble seciion

L

LEFODDDO-001 13

' Check evaporalor tlemperalure sensor

0K ]Hﬂ

\ Replace evaporalor lemperalire sensor

Check wiring between ECU and evaporalor temperalure sensor.

oK ]NO

l Repalr or replace

Chscl:r. ECU.

LEROO 4500115



« ®-@

[1] There is no voltage between SST terminals @) - (, when air
conditioner econo switch Is tumed ON whila engine 18 runing.

|

Check that there is voltage between IG1 terminal and engine ground
when switch is tumed ON.

0K l NO

I Repair or replace the ignition switch,

Check o see wiring, air conditioner econo switch and pressure swilch

OK ]

Repair or replace

Check ECU,

¢ ®@-©

[1] There is no voltage belween SST terminals @) — 12 whean air
conditioner econo swiltch is lurned ON while engine IS runing.

|

Check thal thers is voltage between IG1 terminal and engine ground
when switch is lumed ON.

|

Repair or replace the ignition switch.

Check to sae wiring, air conditioner switch and pressure switch,

|

 Repair or replace

Check ECU.

LEFR0146-00120

LEFOO147-00121
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Idle Speed Control System
[

Rotary valve
Waler jackel Permanent magne!

lectromagnel

Bimetal guard

LEFDD148-00122

The rotary valve type ISC (ldle Speed Control) is employea. |

The ISC basically consists of a rotary valve, an opening degree control motor and a bimetal guard.

The rotary valve is a valve to control air flow to the intake manifold at the idling from the air cleaner side over
the throttle valve.

The valve control motor is a magnetic force balance type motor which controls the opening degree of the
rotary valve and consists of a permanent magnet provided at the end part of the rotary valve and two
eleciromagnets.

This valve control motor controls the engine revolution speed to the target revolution speed memorized In
the EFI ECU by controlling the air flow rate by changing the opening rate of the air flow control valve.

Moreover, the valve opening motor is controlled by the current flow rate to each electromagnet inputted from
the EFI ECU.

The bimetal guard section is provided far the control valve opening angle io prevent the engine revolution
speed from increasing excessively when the electrical control section is not functioning or the rotary valve
opening angle is controlled so as to get necessary air flow at engine cold period.

This bimetal detects the temperature of the engine coolant circulaling around the bimetal.

LEFOO145-00000

1. Inspection of idle speed
(1) Connection of tachometer
(1) Connect the measuring terminal of the tachometer

o the engine.

NOTE:

o If your tachometer is of such a type as to be connected
to the negative terminal of the ignition coil, connect the
following SST to the distributor connector. Then, connect
the measuring terminal of the tachometer to the SST.
SST: 09991-87604-000




NOTE:

« Be sure to follow the instruction of the manufacturer of
the tachometer before you connect it.

« Before the inspection, be sure to prepare the conditions
described in the service manual under the section
Preparation to be made prior to idle speed adjustment.

CAUTION:

« Never allow the tachometer terminal to touch ground, as
it could result in damage to the ignition coil.

* 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.,

(2) Start the engine and warm-up the enaine fully.
(3) Ensure thal the engine idle speed is the specified value.
Specified Engine ldle Speed:
EF-EL Engine ... 800 mpm
ED-20 Engine ... 800 rpm (MT), 850 rpm (AT)

Unit Inspection of ISCV

1. Turn OFF the ignition switch,
2. Disconnect the ISCV connector.

3. Ensure that the specified resistance exists between the
terminals described below.

Tarminals Specified resistance
1SCI - +B 19.3-2230
ISC2 - +B 19.3 - 2230

NOTE:
» Be sure to perform the inspection under room tempera-
ture (20 - 25°C).

Start the engine.,

Ensure that the engine revolution speed drops when the
battery voltage is applied to the +B (positive) and ISC 1
(negative).

Nl

If not, replace the throttle body.

6. Ensure that the engine revolution speed increases when the
battery voltage is applied to the +B (positive) and ISC 2
(negative).

It not, replace the throttle body.

Turn OFF the ignition switch.
Reconnect the ISCV connector.,

o N

LEFOO182-00124

ISC1  +B ISC2

LEFO0153-00125

Closed

Open 4= "|nsad

LEFD0154-00126
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Inspection of ISC System

161 | Fuse ~ Pressure swilch |A;c; switch ‘
- [ ] F <—,\
Healer fan Heatar resister -
m tﬂ- TvY
- o3c7)
Heater | ) .
swilch |
Neutral start
Starter relay “ﬂ L&
—0=""C To starier = oy -
[ e
= Tall I8 p swllc: use

EI&E reray - O G

|"‘"=| ol Ill :xl ?

Hadlalﬂr lan relay
To radialor lan

Coolant LA/

temperalure a=S0L_A (D)
- E_ 4.
switch i 2¥77)

evaporaior lempers

EFl main rela
- y ISC valve 1/

e
o

S W B E—
J_:_. Fuse : 7

" | EFO0 15500127

If the SST (09842-87502-000) has not been installed yet, install the SST, referring to the section under
"Preparation of Trouble-Shooting” at page EF-30.

Inspection hint
(1 ISC contral signal from ECUl out putted carrectly.
@) Power supply for ISC control valve applied correctly.
(3) Harness connected between ISC valve and ECU connected properly.
@) ISC valve operated properly,
(5) No restriction existing in the air hose of ISC valve.
®) Turn OFF all accessary switch before inspection.
LEFO0156-00000
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ISC-1

Inspection procedure

[1] Ensure that the engine idle speed is within specified valus
| Specified Engine Idle Speed. EF-EL Engine ... 800 rpm

ED-20 Engine ... 800 rpm (MT), 850 rpm (AT)

lns

Measure the voltage belwesn the SST lerminals @ - 12 and @ - @

NOTE:

» Ensure that measured voltage is stabilized at certain level according with warming up state.

NG on

‘ Perform the unit inspeaction of [SC valve. (See page EF-66)

Check the harness between ECL and ISC valve,

[1] Ensure that there is no short circull belween ECU lerminal 23 and 1SC valve connector terminal,
[2] Ensure that there is continuity between ECL terminal @ and ISC valve conneclor lerminal

[3] Emnsure that there is no short circuit between ECU terminal 29 and I1SC valve connector terminal,
[4] Ensure that there is conlinuity between ECU 1erminal 20 and ISC valve conneclor terminal.

| NG

|

]ol-r.

Check/replace the relay related circuit.

Perfom the unit Inspection of ISC valve. (See page E—66)

NG

l oK

Replace the ISC valve.

| | Inspect the ECU circuit.

ON.

[2] Ensure that the enging idle speed is wilhin specified value aven when each of following switch are turned

Specified Engine Idie Speed: EF-EL Engine .. 925 £ 50 rpm (MT), 975 £ 50 (AT)

ED-20 Engine ... 800 + 50 rpm (MT), 850 + 50 rpm (AT)

|

Defogger
awitch

NG

|

Healer
bliower
fan

switch

NG

NG

Ensure thal measuring voltage betwesn the SST terminals @ — (2 is within specified voltage.
Specified Voltage: Switch ON . Approx. battery voltage
Switch OFF ... Less than 0.5 V

|

Lighting
swilch

NG

Ensure thal measuring vollage between the SST lerminals 32 - (7 is wilhin spacified voltage

Specified Voltage: Switch ON ... Less than 0.5 V
Switch OFF ... Approx. ballery vollags

Ensure that measuring vollage between the SS8T terminals @ - (1@ is within specified voltage.
Specilied Voltage: Swileh ON ... Approx. ballery voltage
Swilch OFF . Lessthan 05V

| T



| i

Poceed to check ISC

Inspactirepair wiring between each switch and ECU

syslem
OK
Check ECLJ
4
(3] Ensure that Ihe engine Idle speed bacomes the specilied value when the air condilioner swilch is urned ON
NOTE:

+ Place the shift lever in N or P range when inspecling aulomalic ransmission vehicles.
Specifind Engine Idle Speed EF-EL Engine . 1000%" rom
ED-20 Engmne .. No selling

OK

System functioning propely.

LEFOO 5700000



(4) Fuel filter
(5) Injectors

& Fuel pump reiay =
e i N 1 -¢
oy 1G2 'N: | To fuel pimp |
EF1 main | | —— |
Fuse  relay ¥y =
o -. v .
Fuse

Q@ @

Baltery

H
=
| 1

| l E@

LEFO0158-00128

IN-VEHICLE INSPECTION

Check of fuel pump operation

1. Connect the SST to the check connector.

2. Connect the SST T (test) terminal to the ground terminal.
SST: 09991-87210-000

3. Check of fuel flowing sound
(1) Turn on the ignition switch.
LEFDQ1B7-00000
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(2) Check to see ii 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
 [usible links

Fuses

Main relay

Fuel pump relay

Fuel pump

Wiring and wiring connections

4. Removal of SST I
(1) Turn OFF the ignition switch.
(2) Remove the SST from the diagnosis connector,
(3) Attach the cap on the check connector.

LEFOCHE3-00131
Check of fuel pressure r
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 tuel filter. |
LEFDO 16200000

4. Disconnect the fuel hose between the fuel filter and the fuel
pipe gradually.

CAUTION:

» The fuel pressure at the inside of fuel line is approxi-
mately 250 kPa (2.55 kgf/fcm®) higher than the at-
mospheric pressure.

Hence, be sure to gradually disconnect the fuel hose so
as 1o prevent fuel from splashing.

« Since the fuel will flow out, be certain 1o place a suitable
contalner or cloth, etc. under the fuel filter so that no fuel
may get to the resin or rubber parts of vehicle.

5. Install the SST (fuel pressure gauge) between the fuel filter
and the fuel pipe, using the three-way pipe.
SST: 09268-87701-000
09268-87702-000




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

7. Connection of SST
(1) Remove the glove box.
(2) Connect the SST between the ECU and the engine wire.
SST: 09842-87502-000

(3) Connect the SST terminal &) — (8 (EF-EL) or @ — (8
(ED-20)
8.  Turn ON the ignition switch.

LEFO0168-00135

9. Check to see if the fuel pressure conforms to the specified
pressure.
Specified Fuel Pressure;
245 - 255 kPa (2.50 - 2.60 kgffcm)

E:.}gerzﬂr.;rﬁjs::re IS NO | Fuel filter is | NO Replace fuel pump
Specii ed restricted
l YES [ YES
There Is restriction Replace or
on the rubber hose repair filter

or piping between
pressure ragulator
and {uel retum pipe

E.I Replace or repair hose or piping J

| YES

Replace lue!
prassure regulator
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10. Turn OFF the ignition switch. After three minutes, check to
see if the fuel pressure js the fallowing specified.
Specified Fuel Pressure:

177 kPa (1.8 kgf/enr)

Fue! praessure is lower
| than spseified

— Check fual tlow rale

' NO

YES

start the engine)

_

Turn ON Ihe ignition swilch again(But do not  ——*

Alter three minutes, turn OFF the swilch and
restric! the rubber hose by hand between fuel
filter and dellvary pipe. Then, If fugal pressure
decreases below 177 kPa (1.8 kaf/cm”)

NO

Disconnect the rubber hose from EQI Replace injector

el return of pressure regulator.
Then, conhec! the mityvac and
apply vacuum pressure 53.3 kPa |
(400 mmiHg).

If the pressure decreases gradually

YES

l YES

¢ Check fusl pump

 Check fuel line for leakage

Replace pressure regulator

11. Removal of SST

(1) Turn OFF the ignition key switch.

(2) Disconnect the ground cable from the negative terminal

(—) of the battery.

(3) Disconnect the fuel hose from the fuel filter,

(4) Remove the SST

(5) Reconnect the fuel hose between the fuel pipe and the

fuel filter.

(6) Remove the SST

(fuel pressure gauge).

from the ECU.

SST: 08842-87502-000

(7) Connect the engine wire to the ECU.

(8) Reconnect the ground cable 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.

LEFO0172-00139

LEFOO17 300000
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Check of fuel flow rate
1. Ensure that the battery voltage is 12 volts or more.,

2. Disconnect the ground cable from the negative (-) terminal
of the battery.
3. Place a-suitable container or cloth, etc. under the pressure

regulator,
LEFDO174-0000C

4. Disconnect the fuel return hose connected to the derivery
pipe.

CAUTION:

« Since the fuel will flow out, be certain to place a suitable
container or cloth, etc. under the pressure requlator so
that no fuel may get to the alternator.

« Release the inner pressure of the fuel tank by removing
the fuel filler cap in advance.

5. Connect a suitable fuel hose (about 2 meter long) to the fuel
return pipe.
REFERENCE:
e This fuel hose is Included in the SST (09268-87702-
000).

LEFOO176-00141

8. Insert one end of the fuel hose Iin a measuring cylinder.

7. Remove the glove box. |

LEFOOT78-00143
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8,

O

11.

12.

13.

14.
i5.

16.

17,

18.

Connect the SST between the ECU and the engine wire.
Mrnnact tha QCT tarminale BN and AR (EE-Fl Y Ar @8 _ (A

Turn ON the ignition switch for IS seconds.
Then, turn OFF the switch.
Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 165 ecm® or more

If the fuel amount is less than the specified amount, check
the fuel filier

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

Remove the SST from the ECU.
Disconnect the fuel hose connected to the derivery pipe.

Connection of fuel return hose to derivery pipe.

(1) Insert the fuel return hose 1o the derivery pipe, fuel hose
until second spool of fuel pipe.

(2) Securely clamp the fuel hose of 2 - 5 mm from fuel return
hose end with new clamp.

Reconnect the ground cable to the negative (=) terminal of
Dattery.

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

LEFOOIB2.00147

LEFE0183-00000
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Fuel pressure regulator

[EF-EL]

[ED-20}

T

LEFRDO184-00148
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Inspection of pressure regulator

1.

2.

o Oy

10.
1.

Disconnect the ground cable from the negtive (-) terminal

of battery.
Install the SST (fuel pressure gauge) between the fuel pipe

and the fuel filter,

Connect the SST between the ECU and the engine wire.
SST: 09842-87502-000

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

Turn ON the ignition switch.

Connect the SST terminals between &) and @8 (EF-EL) or
@3 and (& (ED-20)

Check to see if the fuel pressure conforms to the specifica-
tion,
Specified Fuel Pressure: 245 - 255 kPa
(2.50 - 2.80 kaf/om?)

If the fuel pressure fails to comfarm to the specification,

replace the pressure regulator.

NOTE:

» At this stage, ensure thal the fuel pump complies with
the fuel flow rate requirements.

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 Pressure: 177 kPa (1.8 kgflem®) or more

If the fuel pressure fails to comform to the specifications,
again perform the operations described in the step 8 after-
ward.

Connect a suitable hose to the vacuum hose pipe of the
fuel pressure regulator. Connect a Mityvac to the other end
of the hose.

Turn ON the ignition switch,

While observing the fuel pressure, apply a negative pres-
sure, using the Mityvac

At this time, ensure that the fuel pressure lrops correspond-
Ing to applied negative pressure.

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




12.
13.

14.

12.

16.

17.

18.

19,
20,

21.

22.

Turn OFF the ignition switch.

Remove the Mityvac and hose from the fuel pressure regu-
\ator,

Remove the SST form the ECU.

Turn OFF the ignition switch after turning ON the ignition
switch temporality.

Immediately afier the operation described above, stop the
flowing of the fuel by bending the fuel hose between the
fuel filter and the fuel pressure regulator.

Read the fuel pressure under this condition.

Aiter holding the fuel hose in a bend state for three minutes,
check that the fuel pressure has dropped compared with

that measured in step 15.
Replace the tuel pump if the fuel pressure has dropped.

Replace the fuel pressure regulator if the fuel pressure will
not drop

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

Remove the SST (fuel presser gauge) from the fuel line.
Reconnect the fuel hose between the fuel pipe and the fuel
filter.

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

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

LEFO0191-00155

LEFO0194-00158
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FUEL FILTER ELEMENT

\ | =

CHECK OF FUEL FILTER ELEMENT

1.

Check the fuel flow rate.
Specified Amount of Fuel: 165 cm® or more

If the fuel amount conforms to the specification, perform the
operation, starting from the step 13 onward.

If the fuel amount is less than the specified amount, perform
the operation, starting from the step 2 onward.

Disconnect the ground cable from the negative (=) terminal

of the batiery.

Disconnect the fuel hose gradually.

CAUTION:

e 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 paris or electrical parts of

the vehicle.
» Release the inner pressure of the fuel tank by removing
the fuel filler cap in advance.

Connect a suitable fuel hose (about 2 meter lang) to the fuel

pipe,
Reference:
 This fuel hose is included in the SST (09268-87702-

000).

Insert one end of the fuel hose In a measuring cylinder.

|

w21

LEFQ0185-00159

LEFOO198-001682



10

11,
12.
13.
14,
15.

16.

Connect the following SST between the ECLJ and the engine
wire.
SST: 09842-87502-000

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

Connect the SST terminals between 51! and (8 (EF-EL) or
@3 - ({8 (ED-20). |

Turn ON the ignition switch for 15 seconds.

Then turn OFF the swilch.

Measure the amount of fuel collected in the measuring
cylinder.
Specified Amount of Fuel: 165 cm” or more

If the fuel amount conforms to 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.

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

Remove the SST (Check sub harness), connect the engine
wire to the ECU.

Disconnect the fuel hose (2 meter long) from the fue! filter.
Securely connect the fuel hose ta the fuel filter with new clip.
Reconnect the ground cable to the negative (-) terminal of
lhe baliery.

Start the engine. Check to see if any fuel leakage is present.

Repair any defective part if fuel leakage exists.

gy
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INJECTORS

IN-VEHICLE INSPECTION
1. Check of injector operation
(1) Lsing a sound scope, check to see if each injector

emits an operating sound when the engine s 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.

If the injector emits no operating sound or emits an abnor-

mal sound, check the wiring, wiring connector or injector.

2. Measurement of resistance of injectot
(1) Remove the air cleaner assembly,
(2) Disconnecl! the injector connector of the engine wire.

(3) Measure the resistance between the lerminals of each

injector.
Specified Resistance: Approx. 14 € (at 20°C)

If the resistance between the terminale e not within the
specification, replace the injector

(4) Connect the injector connector of the engine wire to the
Injector.




INSPECTION OF INJECTOR

1.

Remove the injector.

2. Using the following SSTs, connect the injector.

Insert the injector to the measuring cylinder.
SST: 09268-87702-000
09842-30070-000

NOTE:

» Install the other injector onto the injector removed posi-
tion.

 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 grommel. Check to see if the injec-
tor grommet exhibits any damage.

Connect the following SST between the ECLI and the engine

wire,
SST: 09842-87502-000

Connect the SST terminals between &) and (8 (EF-EL) or
@g — 18 (ED-20).

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

Turn ON the ignition switch,

Perform energizing for 15 seconds by means of the SST
(09842-30070-000).
Measure the amount of fuel collected in the measuring
cylinder.
Specified Pressure:
Specified Amount of Fuel: Approx. 35 - 38 cc
Variation Between Each Injector: 5 cc or less

NOTE:
e Conduct the measurement two or three times for each
Injector.

« Before the injector is pulled oui, make certain to turn
OFF the ignition key.

»  When removing the injector, use a 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 canform to the specification,
replace the injector.

LEFOO28-00172

09842-30070-000

LEFRI0208-00173

.. —

LEFOO2V0L0174
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9. Leakage check

10.
11.

12.

With the SST (09842-30070-000) is not energized state, turn
OFF 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 at-

tached on the injector.

Turn OFF the ignition key.

Disconnect the ground cable from the negalive (-) terminal
of the batiery.

Disconnect the SST,

NOTE:

¢« Care must be exercised as to fuel splashing and fuel

flowing.

INSTALLATION OF INJECTOR

1.

el <

~ 3

Check the insulator and grommel of each Injector for dam-
age.

Replace the insulator and/or grommet if damage exists,
Install the insulator on the manifold section.

Install the grommet on the injection.

Replace the injector O-ring with a new part.
NOTE:

» Be very careful to avoid damaging the O-ring.

Apply a thin coat of spindle oil to the O-ring and install the

Injectors into the delivery pipe.

NOTE:

o« Be careful not to coat the spindle ol to the inlet and outlet
of the injector.

Install the delivery pipe.
Install the air cleaner assembly.

09842-30070-000

LEFONZ21 100175

LEFOOZ 200000

LEFOOZ21 300176



FUEL LINE

COMPONENTS
Fuel filter e s
| | Fuel tank

Fuel derive pipe’ 7/ X

- LEFOO214-00177
PRECAUTIONS
1. Always use a new gasket and hose band (clip) when re-

placing the fuel tank or components,
2. Each part should be tightened securely to the specified
LEFDO215-00000

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

the terminal T to the ground terminal.
SST: 09991-87210-000

Turn ON the ignition switch.

Check the fuel lines and connections for cracks, leakage or

deformation.

If any crack, lsakage or deformation is present, replace or

repair the part concerned.

4. Turn OFF the ignition switch, Remove the SST from the
check connector. Attach the cap to the check connector.

5. Check the fuel tank for deformation, cracks or fuel leakage.

If the fuel tank exhibits any defect, repair or replace the fuel

tank.

G 1\

LEFO021 7001 7S
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6. Check the filler neck for damage or fuel leakage.
If the filler neck exhibits any defect, repair or replace the
filler neck.

7. Check to see if the hose and tube connections are installed
as shown in the right figure.
If any problem is found, repair or replace the paris, as
required.

8. Check to see if the fuel tank cap and gasket exhibils dam-
age.
Replace the gasket if it is damaged. Also, replace the fuel
tank cap if it exhibits damage.

0 | —

LEF00218-00180

Gaskel

LEFOO218-00181



SST (Special Service Tools)

e}

Injecllon measuring tool sel

regulator
« Inspection ol fuel pressure

Shape Part No. and name Purpose Remarks
e O 09268-87702-000 + Inspection of injectors
== TRY + Ingpection of pressure
Lo =

09268-87701-000

EFl luel pressure gauge

Inspeaction of fuel pressure

09842-30070-000

EFl inspection wire

Inspection of fuel injectors

09842-87502-000

EFl computer check sub harness

Inspection of compuler
input/output voltage

09291-87210-000

Engine control system
inspection sub harmess

« Shorting terminal T

09991-87604-000

Tacho pulse pick-up wire

Measuramenl of engine
spead

LEFOO220-00182
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