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5S-FE
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FI-4 EFI SYSTEM - System Description

The EFI system is composed of three basic sub-systems: Fuel, Air Induction and Electronic Control
Systems.

FUEL SYSTEM

Fuel is supplied under constant pressure to the EFl injectors by an electric fuel pump. The injectors inject
a metered quantity of fuel into the intake port in accordance with signals from the ECU (Electronic Control
Unit).

AIR INDUCTION SYSTEM

The air induction system provides sufficient air for engine operation.

ELECTRONIC CONTROL SYSTEM

The MR2 3S-GTE and 5S-FE engines are equipped with which centrally controls the EFl, ESA, ISC,
Diagnosis systems etc. by means of an Electronic Control Unit (ECU-formerly EFI computer) employing
a microcomputer.

The ECU, TCCS controls the following functions:

1. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operation conditions such
as:
Intake air volume (3S-GTE)
Intake manifold pressure (5S-FE)
Intake air temperature
Coolant temperature
Engine rpm
Throttle valve opening angle
Exhaust oxygen content etc.

The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air-fuel ratio.

2. Electronic Spark Advance (ESA)

The ECU is programmed with data for optimum ignition timing under any and all operating conditions.
Using data provided by sensors which monitor various engine functions (rpm, coolant temperature,
etc.), the microcomputer (ECU) triggers the spark at precisely right instant. (See |G section)

3. Idle Speed Control (ISC)

The ECU is programmed with target idling speed values to respond to different engine conditions
(coolant temperature, air conditioner ON/OFF, etc.). Sensors transmit signals to the ECU which
controls the flow of air through the by-pass of the throttle valve and adjust idle speed to the target
value.

4, Diagnosis

The ECU detects any malfunctions and abnormalties in the sensor network and lights a "CHECK”
engine warning light on the instrument panel. At the same time, the trouble is identified and a
diagnosis code is recorded by the ECU. The diagnosis code can be read by the number of blinks of
the "CHECK” engine warning light when terminals TE1 and E1 are connected. The diagnostic codes
are refer to the later page. (See page FI-28 or 30)

5. Fail-safe Function

In the event of the sensor malfunctioning, a back-up circuit will take over to provide minima’
drivability, and the “"CHECK” engine warning light will illuminate.
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PRECAUTIONS

1. Before working on the fuel system, disconnect the
cable from negative (-) terminal of the battery.

HINT: Any diagnostic code retained by the computer
will be erased when the battery terminal is removed.
Therefore, if necessary, read the diagnosis before remo-
ving the battery terminal.

2. Do notsmoke or work on open flame when working on
the fuel system.

3. Keep gasoline away from rubber or leather parts.

INSPECTION PRECAUTIONS
MAINTENANCE PRECAUTIONS

1. CHECK CORRECT ENGINE TUNE-UP
(See page EM-10)
2. PRECAUTIONS WHEN CONNECTING GAUGE

(a) Use the battery as the power source for the timing
light, tachometer, etc.

Check Connector

(b) Connect the test probe of a tachometer to the termi-
nal IGS of the check connector.

3. IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

(a) Check proper connection of battery terminals, etc.
(b) Handle high-tension cords carefully.

(c) After repair work, check that the ignition coil termi-
nals and all other ignition system lines are reconnec-
ted securely.

(d) When cleaning the engine compartment, be espe-
cially careful to protect the electrical system from
1G0863 Water.

4. PRECAUTIONS WHEN HANDLING OXYGEN SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

(b) Do not allow the sensor to come into contact with
water.
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FI5B06

IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

The ECU has been designed so that it will not be affected by
outside interference.

However, if your vehicle is equipped with a CB radio transcei-
ver, etc. (even one with about 10 W output), it may, at times,
have an effect upon ECU operation, especially if the antenna
and feeder are installed nearby.

Therefore, observe the following precautions:

Install the antenna as far as possible from the ECU. The
ECU is located under the radio so the antenna should be
installed at the rear side of the vehicle.

Keep the antenna feeder as far away as possible from the
ECU wires — at least 20 cm (7.87 in.) —and, especially, do
not wind them together.

Check that the feeder and antenna are properly adjusted.

Do not equip your vehicle with a powerful mobile radio
system.

Do not open the cover or the case of the ECU unless
absolutely necessary. (If the IC terminals are touched, the
IC may be destroyed by static electricity.)

AIR INDUCTION SYSTEM

1.

Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to run out of tune.

Disconnection, looseness or cracks in the parts of the air
induction system between the throttle body and cylinder
head will cause air suction and cause the engine to run
out of tune.
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FI1066

FI0092 FI0083

FI0094

FI0095 FI0096

ELECTRONIC CONTROL SYSTEM

1.

9.

Before removing EFl wiring connectors, terminals, etc.,
first disconnect the power by either turning the ignition
switch OFF or disconnecting the battery terminals.

HINT: Always check the diagnosis code before discon-
necting the battery terminals.

When installing the battery, be especially careful not to
incorrectly connect the positive (+) and negative (-)
cables. :

Do not permit parts to receive a severe impact during
removal or installation. Handle all EF| parts carefully, es-
pecially the ECU.

Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can cause further troubles.

Do not open the ECU cover.

When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine com-
partment, prevent water from getting on the EFI parts and
wiring connectors.

Parts should be replaced as an assembly.

Care is required when pulling out and inserting wiring
connectors.

(a) Release the lock and pull out the connector, pulling
on the connectors.

(b) Fully insert the connector and check that it is locked.

When inspecting a connector with a volt/ohmmeter.

(a) Carefully take out the water-proofing rubber if it is
a water-proof type connector.



EFI SYSTEM - Inspection Precautions

voltage.

FI0097 FI0098

SST (A)

for 3S-GTE
for 5S-FE

FI3665

FUEL SYSTEM

Plug wing procedures:

FI5751

(Union Bolt Type)

FIS754 FI5753

Fulcrum
Length

(Flare Nut Type)

SST 09631-22020

cm (11.81 in.).

FI1654

(b) Insert the test probe into the connector from wiring
side when checking the continuity, amperage or

(c) Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
the connector securely.

10. Use SST for inspection or test of the injector, cold start
injector or its wiring connector.

SST 09842-30050 (A) and 09842-30060 (B)
09842-30050 (A) and 09842-30070 (C)

1. When disconnecting the high fuel pressure line, a large
amount of gasoline will spill out, so observe the follo-

(a) Put a container under the connection.
(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

2. When connecting the flare nut or union bolt on the high
pressure pipe union, observe the following procedures:

(a) Always use a new gasket.

(b) Tighten the union bolt by hand.

(c) Tighten the union bolt to the specified torque.
Torque: 300 kg-cm (22 ft-lb, 29 N-m)

(a) Apply a light coat of engine oil to the flare nut and
tighten the flare nut by hand.

(b) Using SST, tighten the flare nut to specified torque.

Torque: 310 kg-cm (22 ft-1b, 30 N-m)
HINT: Use a torque wrench with a fulcrum length of 30



EFI SYSTEM - Inspection Precautions FI-9

3S-GTE 3. Observe the following precautions when removing and
installing the injectors.

(a) Never reuse the O-ring.

(b) When placing a new O-ring on the injector, take
care not to damage it in any way.

(c) Coat a new O-ring with spindle oil or gasoline be-
fore installing — never use engine, gear or brake oil.

New O-Ring

F15383

5S-FE O-Rin CORRECT

»ﬁ

3

Detlvery Pipe
Injector m

;E:m ’://j WRONG

F10420

‘ ‘ 4. Install the injector to delivery pipe and cylinder head as
Delivery Pipe shown in the figure.

Insulator

FI5290

5S-FE
S Delivery Pipe
0-Ring
Grommet @

Insulator

m — FI5214

Check Connector 5. Check that there are no fuel leaks after performing any
maintenance on the fuel system.

(a) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(b) With engine stopped, turn the ignition switch ON.

FI5726




EFlI SYSTEM - Inspection Precautions

FI-10
3S-GTE \ (c) When the fuel return l_wse is pinched, the pressure
‘f"‘ﬂ within high pressure line will rise to approx. 4 kg/
cm? (57 psi, 392 kPa). In this state, check to see
that there are no leaks from any part of the fuel

system.
NOTICE: Always pinch the hose. Avoid bending as it

may cause the hose to crack.

Fi5814

FIS712

(d) Turn the ignition switch OFF.

(e) Remove the SST.
SST 09843-18020

FI5702
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Fi0094

Fl0482

TROUBLESHOOTING
TROUBLESHOOTING HINTS

1.

Engine troubles is usually not caused by the EFI| system.
When troubleshooting, always first check the condition
of the other systems.

(a) Electronic source
e Battery
e Fusible links
e Fuses
(b) Body ground
(c) Fuel supply
e Fuel leakage
e Fuel filter
e Fuel pump
(d) Ignition system
e Spark plugs
e High-tension cords
e Distributor
e Ignition coil
e Igniter
(e) Air induction system
e Vacuum leaks
(f) Emission control system
e PCV system
e EGR system
(g) Others
e Ignition timing (ESA system)
e ldle speed (ISC system)
e etc.

The most frequent cause of problems is simply a bad
contact in wiring connectors. Always check that connec-
tions are secure.

When inspecting the connector, pay particular attention

to the following points:

(a) Check to see that the terminals are not bent.

(b) Check to see that the connector is pushed in com-
pletely and locked.

(c) Check to see that there is no signal change when the
connector is slightly tapped or wiggled.

Troubleshoot sufficiently for other causes before repla-
cing the ECU, as the ECU is of high quality and it is
expensive.



Fl-12 EFlI SYSTEM - Troubleshooting

4. Use a volt/ohmmeter with high impedance (10 kQ/V
minimum) for troubleshooting of the electrical circuit.
(See page FI-33)

Digital Type Analog Type

TROUBLESHOOTING PROCEDURES

SYMPTOM - DIFFICULT TO START OR TO NO START
(ENGINE WILL NOT CRANK OR CRANKS SLOWLY)

CHECK ELECTRONIC SOURCE 1. Battery

BAD (1) Connections

(2) Gravity — Drive belt — Charging
system

(3) Voltage

OK

\
CHECK STARTING SYSTEM

. Ignition switch
. (A/T)
Neutral start switch
. (M/T)
Clutch start switch
. (M/T)
Starter relay (See page ST-18)
. Starter (See page ST-3)
. Wirings/Connections

BAD

A W N=

am

SYMPTOM - DIFFICULT TO START OR NO START (CRANKS OK)

CHECK DIAGNOSIS SYSTEM Diagnostic codes
Check for output of diagnosis code. Malfunction| (See page FI-28 or 30)
(See page FI-25) code (s)

Normal code

|

DOES ENGINE START WITH ISC system
ACCELERATOR PEDAL DEPRESSED? OK (1) ISC valve (See page FI-148 or 151)
(2) Wiring connection
NO
CHECK FOR VACUUM LEAKS IN AIR ~ 1. 0il filler cap
INTAKE LINE BAD 2. Oil dipstick

3. Hose connections
4. PCV hose(s)
5. EGR system — EGR valve stays open

OK CONTINUED ON PAGE FI-13
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OK CONTINUED FROM PAGE FI-12

CHECK IGNITION SPARK 1. High-tension cords
(See page IG-5 or 10) BAD 2. Distributor
3. Ignition coil
4. Igniter
OK
CHECK SPARK PLUGS 1. Spark plugs (See page IG-6 or 11)
Standard: NO 2. Compression pressure (See page EM-25)
3S-GTE 0.8 mm (0.031 in.) Minimum (at 250 rpm):
5S-FE 1.1 mm (0.043 in.) 3S-GTE 9.0 kg/cm?
HINT: Check compression pressure (128 psi, 883 kPa)
and valve clearance if necessary. 5S-FE 10.0 kg/cm?

(142 psi, 981 kPa)
3. Valve clearance (Cold)
(See page EM-11 or 16)
Standard:
3S-GTE IN 0.15-0.25 mm
{0.006 - 0.010 in.)
EX 0.20-0.30 mm
(0.008 - 0.012 in.)
5S-FE IN 0.19-0.29 mm
(0.007 - 0.011 in.)
EX 0.28 - 0.38 mm
(0.011 - 0.015 in.)

. Injectors — Shorted or leaking

. Injector wiring — short circuited

. Cold start injector — leakage
(See page FI-99 or 102)

. Cold start injector time switch
(See page FI-158)

BAD

All
Plugs
WET

= WK —

OK

CHECK FUEL SUPPLY TO INJECTOR

1. Fuel tank BAD
2. Fuel pressure in fuel line

(1) Connect terminals + B and FP or
the check connector.

. Fuel line — leakage — deformation
. Fuses
. Circuit opening relay
(See page FI-1567)
. Fuel pump (See page FI-85)

(=)l é) ¥ - WK =

(2) Fuel pressure at fuel hose of fuel . Fuel filter
filter can be felt. . Fuel pressure regulator
(See page FI-87) (See page FI-105 or 107)
OK
CHECK IGNITION TIMING Ignition timing — Adjust
1. Connect terminals TE1 and E1 of the BAD (See page 1G-17 or 22)

check connector.
2. Check ignition timing.
Standard: 10° BTDC @ idle

OK CONTINUED ON PAGE FI-14
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EFI SYSTEM — Troubleshooting

OK CONTINUED FROM PAGE FI-13

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33)

BAD

SYMPTOM - ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-25)

1. Wiring connections
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay (See page FI-156)
. (3S-GTE)
Air flow meter (See page FI-131)
. (6S-FE)
Vacuum sensor (See page FI-170)
. Water temp. sensor (See page FI-168)
. Intake air temp. sensor
(See page FI-131 or 169)
. Injection signal circuit
(1) Injector wiring
(2) (3S-GTE)
Solenoid resistor
(See page FI-159)
(3) ECU (See page FI-176)

~N oo B W

Normal code

INTAKE

CHECK FOR VACUUM LEAKS IN AIR

Malfunction
code (s)

Diagnostic codes
(See page FI-28 or 30)

LINE BAD

|

oK

CHECK FUEL SUPPLY TO INJECTOR
1. Fuel tank
2. Fuel pressure in fuel line
(1) Connect terminals + B and FP of
the check connector.
(2) Fuel pressure at fuel hose of fuel
fuel filter can be felt.
(See page FI-87)

1. Qil filler cap

. Oil dipstick

. Hose connections

. PCV hose (s)

. EGR system — EGR valve stays open

arWN

BAD

OK

CHECK AIR FILTER

. Fuel lines — leakage — deformation
. Fuses
. Fuel pump (See page FI-85)
. Fuel filter
. Fuel pressure regulator
(See page FI-105 or 107)

apwWN =

BAD

OK CONTINUED ON PAGE FI-15

Element — Clean or replace




EFI SYSTEM - Troubleshooting

FI-15

OK CONTINUED FROM PAGE FI-14

CHECK IDLE SPEED

i

Standard:
3S-GTE 800 + 50 rpm
5S-FE 750 + 50 rpm USA M/T
700 + 50 rpm USA A/T
850 + 50 rpm CANADA M/T
750 + 50 rpm CANADA A/T

OK

CHECK IGNITION TIMING

BAD

1. ISC system
(1) Wiring connection
(2) ISC valve (See page FI-148 or 1561)
(3) ECU (test by substitution)
2. (5S-FE)
Idle speed — Adjust
(See page EM-20)

1. Connect terminals TE1 and E1 of the
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

OK

CHECK SPARK PLUGS

NO

Ignition timing — Adjust
(See page 1G-17 or 22)

Standard:
3S-GTE 0.8 mm (0.031 in.)
5S-FE 1.1 mm (0.043 in.)
HINT: Check compression pressure
and valve clearance if necessary.

oK

|

CHECK COLD START INJECTOR

NO

1. Spark plugs (See page |G-6 or 11)
2. Compression pressure (See page EM-25)
Minimum (at 250 prm):
3S-GTE 9.0 kg/cm?
(128 psi. 883 kPa)
10.0 kg/cm?
(142 psi, 981 kPa)
3. Valve clearance (Cold)
(See page EM-11 or 16)

5S-FE

Standard:

3S-GTE IN 0.15-0.25 mm
(0.006 — 0.010 in.)

EX 0.20-0.30 mm
(0.008 - 0.012 in.)

BbS-FE IN 0.19-0.29 mm
(0.007 - 0.011 in.)

EX 0.28-0.38 mm

(0.011 - 0.015 in.)

(See page FI-99 or 102)

OK

CHECK FUEL PRESSURE

BAD

1. Cold start injector
(See page FI-99 or 102)

2. Cold start injector time switch
(See page FI-158)

(See page FI-87)

[or

CHECK INJECTORS

BAD

1. Fuel pump (See page FI-85)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-105 or 107)

(See page FI-110 or 120)

l OK CONTINUED ON PAGE FI-16

BAD

Injection condition
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EFI SYSTEM - Troubleshooting

OK CONTINUED FROM PAGE FI-15

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33)

BAD

. Wiring connections
. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay (See page FI-156)
. (3S-GTE)
Air flow meter (See page FI-131)
. (6S-FE)
Vacuum sensor (See page FI-170)
. Water temp. sensor (See page FI-168)
. Intake air temp. sensor
(See page FI-169)
. Injection signal circuit
(1) Injector wiring
(2) (3S-GTE)
Solenoid resistor
(See page FI1-159)
(3) ECU (See page FI-176)

N =

~N o BW

SYMPTOM - ENGINE SOMETIMES STALLS

CHECK DIAGNOSIS SYSTEM

Diagnostic codes
(See page FI-28 or 30)

Check for signal change when the
connector or relay is slightly tapped
or wiggled.

Air flow meter

Check for output of diagnosis code. Malfunction
(See page FI-25) code(s)
Normal code
(3S-GTE)
CHECK AIR FLOW METER BAD
(See page FI-131)
OK
CHECK WIRING CONNECTORS AND
RELAYS BAD

1. Connectors
2. EFl main relay (See page FI-156)
3. Circuit opening relay (See page FI-157)

SYMPTOM - ROUGH IDLING AND/MISSING

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-25)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Malfunction
code(s)

Diagnostic codes
(See page FI1-28 or 30)

BAD

1. Qil filler cap

2. Oil dipstick

3. Hose connections

4. PCV hose(s)

5. EGR system — EGR valve stays open

OK CONTINUED ON PAGE FI-17
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OK CONTINUED FROM PAGE FI-16

CHECK AIR FILTER

OK

CHECK IDLE SPEED
Standard:
35-GTE 800 + 50 rpm
5S-FE 750 £+ 50 rpm USA M/T
700 + 50 rpm USA A/T

850 + 50 rpm CANADA M/T
750 + 50 rpm CANADA A/T

BAD

Element — Clean or replace

OK

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the

check connector.
2. Check ignition timing.
Standard: 10° BTDC @ idle

BAD

1. ISC system
(1) Wiring connection
(2) 1ISC valve (See page FI-148 or 151)
(3) ECU (test by substitution)
2. (BS-FE)
Idle speed — Adjust
(See page EM-20)

OK
\

CHECK SPARK PLUGS
Standard:
3S-GTE 0.8 mm (0.031 in.)
5S-FE 1.1 mm (0.043 in.)
HINT: Check compression pressure
and valve clearance if necessary.

NO

Ignition timing — Adjust
(See page 1G-17 or 22)

OK

(3S-GTE)

CHECK T-VIS VALVE

(See page EM-22)

Check that T-VIS valve is closed.

BAD

1. Spark plugs (See page 1G-6 or 11)
2. Compression pressure (See page EM-25)
Minimum (at 250 rpm):
3S-GTE 9.0 kg/cm?
(128 psi, 883 kPa)
5S-FE 10.0 kg/em?
(142 psi, 981 kPa)
3. Valve clearance (Cold)
(See page EM-11 or 15)
Standard:
3S-GTE IN 0.15-0.25 mm
(0.006 - 0.010 in.)
EX 0.20-0.30 mm
(0.008 - 0.012 in.)
5S-FE IN 0.19-0.29 mm
(0.007 — 0.011 in.)
EX 0.28 -0.38 mm
(0.011 - 0.015 in.)

OK

CHECK COLD START INJECTOR
(See page FI-99 or 102)

BAD

1. T-VIS VSV (See page FI-163)
2. Vacuum leaks

l OK CONTINUED ON PAGE FI-18

BAD

1. Cold start injector
(See page FI-99 or 102)

2. Cold start injector time switch
(See page FI-158)
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OK CONTINUED FROM PAGE FI-17

CHECK FUEL PRESSURE 1. Fuel pump (See page FI-85)
(See page FI-87) BAD 2. Fuel filter
3. Fuel pressure regulator

(See page FI-105 or 107)

OK
\
CHECK INJECTORS Injection condition
(See page FI-110 or 120) BAD
OK
CHECK EFI ELECTRONIC CIRCUIT 1. Wiring connections
USING VOLT/OHMMETER BAD 2. Power to ECU
(See page FI-33) (1) Fusible links
(2) Fuses
(3) EFI main relay (See page Fl-156)
. (3S-GTE)
Air flow meter (See page FI-131)
. (6S-FE)

Vacuum sensor (See page FI-170)
. Water temp. sensor (See page FI-168)
. Intake air temp. sensor
(See page FI-131 or 169)
. Injection signal circuit
(1) Injector wiring
(2) ECU (See page FI-176)
8. Oxygen sensor (s)
(See page FI-173 or 175)

~N o0 B W

SYMPTOM - HIGH ENGINE SPEED (NO DROP)

HINT (5S-FE): Disconnecting the battery will cause the idling speed date in the ISC to be returned to
the initial idling speed, causing the idling speed to rise above 750 rom (USA M/T, CANADA A/T), 700
rpm (USA A/T), 850 rpom (CANADA M/T). Should this happen, either carry out a driving test, including
stop-go several times at a speed above 10km/h, or start the engine, idle for 30 seconds and then turn the
engine off repeatedly. By doing this, idle date will be stored in the ISC and the idle rom will be at specified
value.

CHECK ACCELERATOR LINKAGE BAD Linkage — Struck
OK
CHECK FOR VACUUM LEAKS IN AIR - 1. Oil filler cap
INTAKE LINE BAD 2. Oil dipstick
3. Hose connections
4. PCV hose(s)
5. EGR system — EGR valve stays open
OK
CHECK AIR CONDITIONER IDLE UP VSV for air conditioner — Leakage
CIRCUIT BAD

OK
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OK CONTINUED FROM PAGE FI-18

CHECK ISC SYSTEM 1. Wiring connections
BAD 2. ISC valve (See page FI-148 or 151)
3. Air conditioner switch
OK
CHECK DIAGNOSIS SYSTEM »~| Diagnostic codes
Check for output of diagnosis code. Malfunction| (See page FI-28 or 30)
(See page FI-25) code(s)

Normal code

CHECK THROTTLE POSITION SENSOR - Throttle body
(See page FI-134 or 141) BAD
OK
CHECK FUEL PRESSURE Fuel pressure regulator — High pressure
(See page FI-72) BAD
OK
CHECK COLD START INJECTOR Cold start injector
(See page FI-99 or 102) BAD
OK
CHECK INJECTORS - Injectors — Leakage, Injection quantity
(See page FI-110 or 120) BAD
OK
1
CHECK EFI ELECTRONIC CIRCUIT ~ 1. Wiring connections
USING VOLT/OHMMETER BAD 2. Power to ECU
(See page FI-33) (1) Fusible links
(2) Fuses
(3) EFI main relay (See page FI-156)
3. (3S-GTE)
Air flow meter (See page FI-131)
4, (5S-FE)
Vacuum sensor (See page Fl-170)
5. Water temp. sensor (See page FI-168)
6. Intake air temp. sensor

(See page FI-131 or 169)
7. Injection signal circuit
(1) Injectors wiring
(2) (3S-GTE)
Solenoid resistor
(Seepage FI-159)
(3) ECU (See page FI-176)
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SYMPTOM - ENGINE BACKFIRES - Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM Diagnostic codes
Check for output of diagnosis code. Malfunction| (See pages FI-28 or 30)
(See page Fl-25) code(s)

i

Normal code
3

CHECK FOR VACUUM LEAKS IN AIR 1. oil filler cap

INTAKE LINE BAD 2. Oil dipstick

3. Hose connection(s)

4. PCV haose(s)

5. EGR system — EGR valve stays open

OK
CHECK IGNITION TIMING Ignition timing — Adjust
1. Connect terminals TE1 and E1 of the NO (see page 1G-17 or 22)

check connector.
2. Check ignition timing.
Standard: 10° BTDC @ idle

OK
CHECK IDLE SPEED - 1.1SC system
Standard: BAD (1) Wiring connections
3S-GTE 800 + 50 rpm (2) ISC valve (See page FI-148 or 151)
5S-FE 750 + 50 rpm USA M/T (3) ECU (test by substitution)
700 + 50 rpm USA A/T 2. (5S-FE)
850 + 50 rpm CANADA MW/T Idle speed — Adjust
750 + 50 rpm CANADA A/T (See page EM-20)
OK
CHECK COLD START INJECTOR 1. Cold start injector
(See page FI-99 or 102) BAD (See page FI-99 or 102)
2. Cold start injector time switch
(See page FI-158)
OK

—

CHECK FUEL PRESSURE . Fuel pump (See page FL-85)
(See page FI-87) BAD 2. Fuel filter
3. Fuel pressure regulator

(See page FI-105 or 107)

OK
1

CHECK INJECTORS - Injector — Clogged
(See page FI-110 or 120) BAD

OK CONTINUED ON PAGE FI-21
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OK CONTINUED FROM PAGE FI-20

CHECK EFI ELECTRONIC CIRCUIT 1. Wiring connections
USING VOLT/OHMMETER BAD 2. Power to ECU
(See page FI-33) (1) Fusible links

(2) Fuses

(3) EFI main relay (See page FI-156)
. (3S-GTE)

Air flow meter (See page FI-131)
. (5S-FE)

Vacuum sensor (See page FI-170)
- Water temp. sensor (See page FI-168)
. Intake air temp. sensor

(See page FI-131 or 169)

. Throttle position sensor

(See page FI-134 or 141)

. injection signal circuit
(1) Injector wiring
(2) (3S-GTE)
Solenoid resistor
(See page FI-159)

(3) ECU (See page FI-176)
9. Oxygen sensor(s)

(See page FI-173 or 175)

0 N oo A W

SYMPTOM - MUFFLER EXPLOSION (AFTER FIRE) - Rich Fuel Misfire

CHECK DIAGNOSIS SYSTEM Diagnostic codes
Check for output of diagnosis code. Malfunction| (See pages FI-28 or 30)
(See page FI-25) code(s)

Normal code

CHECK IGNITION TIMING Ignition timing — Adjust

1. Connect terminals TE1 and E1 of the NO (See page I1G-17 or 22)
check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

OK
[
CHECK IDLE SPEED 1. ISC system
Standard: BAD (1) Wiring connection
3S-GTE 800 + 50 rpm (2) ISC valve (See page FI-148 or 151)
6S-FE 750 + 50 rpm USA M/T (3) ECU (test by substitution)
700 + 50 rpm USA A/T 2. (5S-FE)
850 + 50 rpom CANADA M/T Idle speed — Adjust
750 + 50 rpom CANADA A/T (See page EM-20)
OK
CHECK COLD START INJECTOR - 1. Cold start injector
(See page FI-99 or 102) BAD (See page FI-99 or 102)

2. Cold start injector time switch
(See page FI-158)

} OK CONTINUED ON PAGE FI-22
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OK CONTINUED FROM PAGE FI-21

CHECK FUEL PRESSURE
(See page FI-87)

OK

|

CHECK THROTTLE POSITION SENSOR

(See page FI-134 or 141)

BAD

Fuel pressure regulator
(See page FI-105 or 107)

OK
i

CHECK INJECTORS
(See page FI-110 or 120)

BAD

Throttle body

oK

CHECK SPARK PLUGS
Standard:
3S-GTE 0.8 mm (0.031 in.)
bS-FE 1.1 mm (0.043 in.)
HINT: Check compression pressure
and valve clearance if necessary.

BAD

Injector — Leakage

oK
1

CHECK EFlI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33)

NO

1. Spark plugs (See page IG-6 or 11)
2. Compression pressure (See page EM-25)
Minimum (at 250 rpm):
3S-GTE 9.0 kg/cm?
(128 psi, 883 kPa)
5S-FE 10.0 kg/cm?
(142 psi, 981 kPa)
3. Valve clearance (Cold)
(See page EM-11 or 15)
Standard:
3S-GTE IN 0.15-0.25 mm
(0.006 - 0.010 in.)
EX 0.20-0.30 mm
(0.008 - 0.012 in.)
5S-FE IN 0.19-0.29 mm
(0.007 — 0.011 in.)
EX 0.28 -0.38 mm
(0.011 - 0.015 in.)

BAD

1. Throttle position sensor
(See page FI-134 or 141)
2. Injection signal circuit
(1) Injector wirings
(2) Fuel cut RPM (See page FI-182)
(3) (3S-GTE)
Solenoid resistor
(See page FI-159)
(4) ECU (See page FI-176)
3. Oxygen sensor(s)
(See page FI-173 or 175)
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FI-23

SYMPTOM - ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH OR BRAKES

/

OK

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

BAD

1. Clutch — Slips
2. Brakes — Drag

oK

|

CHECK AIR FILTER

BAD

1. Oil filler cap

2. Oil dipstick

3. Hose connections

4. PCV hose(s)

5. EGR system — EGR valve stays open

OK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnosis code.
(See page FI-25)

Element — Clean or replace

BAD

Normal code
y

CHECK IGNITION SPARK
(See page 1G-5 or 10)

Malfunction
code(s)

Diagnostic codes
(See page FI-28 or 30)

OK

CHECK IGNITION TIMING

1. Connect terminals TE1 and E1 of the
(check connector.

2. Check ignition timing.
Standard: 10° BTDC @ idle

BAD

1. High-tension cords
2. Distributor

3. Ignition coil

4. Igniter

OK

CHECK FUEL PRESSURE
(See page FI-87)

NO

“Ignition timing — Adjust

(See page 1G-17 or 22)

OK

CHECK INJECTORS
(See page FI-110 or 120)

BAD

1. Fuel pump (See page FI-85)
2. Fuel filter
3. Fuel pressure regulator

(See page FI-105 or 107)

OK CONTINUED ON PAGE FI-

BAD

Ingector — Clogged

24
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1 OK CONTINUED FROM PAGE FI-23

CHECK SPARK PLUGS
Standard:
3S-GTE 0.8 mm (0.031 in.)
5S-FE 1.1 mm (0.043 in.)
HINT: Check compression pressure
and valve clearance if necessary.

1. Spark plugs (See page 1G-6 or 11)

FOI(

(3S5-GTE)

CHECK T-VIS VALVE

(See page EM-22)

Check if air control valve is open with
engine running at 4,200 rpm above.

NO

Minimum (at 250 rpm):
3S-GTE 9.0 kg/cm?
(128 psi, 883 kPa)
5S-FE  10.0 kg/cm?
(142 psi, 981 kPa)
3. Valve clearance (Cold)
(See page EM-11 or 15)
Standard:
3S-GTE IN 0.15-0.25 mm
(0.006 — 0.010 in.)
EX 0.20-0.30 mm
(0.008 - 0.012 in.)
5S-FE IN 0.19-0.29 mm
(0.007 - 0.011 in.)
EX 0.28 -0.38 mm
(0.011 - 0.015 in.)

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See page FI-33)

BAD

1. T-VIS VSV (See page FI-163)
2. Vacuum leaks

BAD

1. Wiring connections
2. Power to ECU
(1) Fusible links
(2) Fuses
(3) EFI main relay (See page FI-156)
. (3S-GTE)
Air flow meter (See page FI-131)
. (5S-FE)
Vacuum sensor (See page FI-170)
. Water temp. sensor (See page FI-168)
. Intake air temp. sensor
(See page FI-131 or 169)
. Throttle position sensor
(See page FI-134 or 141)
. Injection signal circuit
(1) Injector wiring
(2) (3S-GTE)
Solenoid resistor
(See page FI-159)

0w ~N oo A W

(3) ECU (See page FI-176)

2. Compression pressure (See page EM-25)
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DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built-in, self-diagnosis system detects
which troubles within the engine signal network and then
flashed a warning on the “"CHECK” engine warning light on
the instrument panel flashes.

By analyzing various signals shown in the tables (See page 28
or 30) the ECU detects system malfunctions which are related
to the various operating parameter sensors or actuator. The
ECU stores the failure code associated with the detected fai-
lure until the diagnosis system is cleared by removing the EFI
fuse with the ignition switch OFF.

A "CHECK"” engine warning light on the instrument panel
informs the driver that a malfunction has been detected.
The light goes off automatically when the malfunction has
been cleared.

"CHECK” ENGINE WARNING LIGHT CHECK

1. The "CHECK" engine warning light will come on when

the ignition switch is placed at ON and the engine is not
@ running.

2. When the engine is started, the “"CHECK” engine war-

c H E c K ning light should go off.
If the light remains on, the diagnosis system has detected

a malfunction or abnormality in the system.

F10534

OUTPUT OF DIAGNOSTIC CODES

To obtain an output of diagnostic codes, proceed as follows:

1. Initial conditions
(a) Battery voltage 11 V or more

(b) Throttle valve fully closed (throttle position sensor
IDL points closed)

(c) Transmission in neutral position
(d) Accessories switched OFF
(e) Engine at normal operating temperature

Check Connector 2. Turn the ignition switch to ON. Do not start the engine.

3. Using SST, connect terminals TE1 and E1 of the check
connector.

SST 09843-18020

FI5725




FI1-26 EFI SYSTEM — Diagnosis System

4. Read the diagnostic code as indicated by the number of
flashes of the “CHECK” engine warning light.
FI1405
0.25 Second (3S-GTE) Diagnostic Codes (See page FI-28 or 30)
0.26 Second (5S-FE) (a) Normal System Operation (no malfunction)
e The light will alternately blink ON and OFF 2
ON _ times per second.
OFF
0.25 Second (3S-GTE)
0.26 Second (5S-FE)
AT0716
(b) Malfunction Code Indication
Code No. 13 Code No. 21 Code No. 13 e In the event of a malfunction, the light will blink
every 0.5 seconds. The first number of blinks will
0.5 Seconds equal the first digit of a 2-digit diagnostic code
H' | | ””” and, after a 1.5 second pause, the 2nd number of
blinks will equal the 2nd. If there are two or more
codes, there will be a 2.5 second pause between
1.5 Seconds 4.5 Seconds each.
2.5 seconds e After all the codes have been signalled there will
o be a 4.5 second pause and they will all be re-

peated as long as the terminals TE1 and E1 of the
check connector are shorted.

HINT: In the event of a number of trouble codes, indi-
cation will begin from the smaller value and continue in
order to the larger.

5. After the diagnostic check, remove the SST.
SST 09843-18020

FI5702
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FI5807

CANCELLING DIAGNOSTIC CODE

1.

After repair of the trouble area, the diagnostic code retai-
ned in memory by the ECU must be cancelled out by
removing the fuse "EFl 15A” for 10 seconds or more,
depending on ambient temperature (the lower the tem-
perature, the longer the fuse must be left out) with the
ignition switch OFF.

HINT:

e Cancellation can also be done by removing the battery
negative (-) terminal, but in this case, other memory
systems (clock, etc.) will also be cancelled out.

e If the diagnostic code is not cancelled out, it will be
retained by the ECU and appear along with a new code
in the event of future trouble.

e Ifitis necessary to work on engine components requi-
ring removal of the battery terminal, a check must first
be made to see if a diagnostic code has been recorded.

After cancellation, perform road test of the vehicle to
check that a normal code is now read on the "CHECK”
engine warning light.

If the same diagnostic code appears, it indicates that the
trouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

1.

When 2 or more codes are indicated, the lowest number
(code) will appear first.

All detected diagnostic codes, except code No.51, and
No.53 will be retained in memory by the ECU from the
time of detection until cancelled out.

Once the malfunction is cleared, the "CHECK” engine
warning light on the instrument panel will go off but the
diagnostic code(s) remain stored in ECU memory (ex-
cept for code No.51 and No.53).
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DIAGNOSTIC CODES (3S-GTE)
Code Number of See
. . t Diagnosi |
No. Engine blinks System iagnosis Trouble area niige
ON Thi
_ OFF | Normal his appears whpn nc.alje of the _ _
Friaot other codes are identified.
No NE or G signal to ECU . g::::z::g: cireult
12 I | I | I ‘ RPM Signal within 2 seconds after engine has . N IG-4
@ Starter signal circuit
been cranked.
Fl1389 e ECU
, e Distributor ignition coil
. No N | t h S
13 I I ” | l I | PRM Signal o : Esigna ‘0 ECLwhion @ Distributor -
. engine speed is above 1,000 rpm.
FI1390 e ECU
e Igniter and ignition coil
Ignition No IGF signal to ECU 8 — 11 circuit
14 : : : : : i 2 Fl-45
Signal times in succession. e Igniter and ignition coil
F11391 o ECU
During air-fuel ration feedback
correction, voltage output from y
@ Oxygen sensor circuit
Oxygen the oxygen sensor does not
. e Oxygen sensor FI-50
Sensor Signal | exceed a set value on the lean
. . . i e ECU
21 ”” ” side and the rich side continuously
for a certain period.
x5 n ircui
Oxygen Open or short circuit in oxygen @ Oxygen sensor heater circuit
Sensor @ Oxygen sensor heater FI-50
. .. | sensor heater.
enaco| Heater Circuit e ECU
L W ; ircui
Water Temp. | Open or short circuit in water ® Water temp. sensor circuit
22 : ; ® Water temp. sensor FI-43
Sensor Signal | temp. sensor signal (THW).
F11382 e ECU
iR A o ' ] Ir.1tak.e air temp. sensor
Open or short circuit in intake air circuit
24 | __ [JUUUUL Temp. Sensor : : FI-42
Signal temp. sensor signal (THA). @ Intake air temp. sensor
FI1611 o ECU
@ Injector circuit
@ When air-fuel ratio feedback @ Injector
Ait-fusl correction valve or adaptive e Oxygen sensor circuit
5% |'| |'| |'| |'| m‘l ” R"-' “T_ control value continued at e ECU
Mat;: e the upper (lean) or lower e Fuel line pressure -
aliunction (rich) limit renewed for a e Air flow meter
certain period of time. @ Air intake system
@ When air-fuel ration feedback | e Ignition system
Fiz562 correction value or adaptive
control value feedback @ Injector circuit
Air-fuel frequency is abnormally high e Injector
26 _ﬂILfLFLﬂJ'IJ'UL Ration Rich during feedback condition. e Fuel line pressure _
. @ Open or short circuit in e Cold start injector
Malfunction . ;
oxygen sensor signal. ® Air flow meter
FI2563 e ECU
T Open circuit in VC signal or short | @ Air flow meter circuit
31 I | [ | I I | | . circuit between VC and E2 when | @ Air flow meter FI-40
Meter Signal | .
Fli384 idle contacts are closed. e ECU
i —— L ir fl ter circui
32 ﬂﬂl‘l I'“'I Air-flow Open circuit in E2 or short circuit : i:: ﬂszv ::te: clreuit F1-40
Meter Signal | between VC and VS.

FI1395

e ECU
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DIAGNOSTIC CODES (3S-GTE) (Cont'd)
|Code Number of g . See
No. Engine blinks System Diagnosis Trouble area "
® Turbocharger
Turbocharging . . ® Turboch.arg:!ng pressure
Excessive turbocharging Sensor circuit
34 Pressure : -
. pressure. @ Turbocharging pressure
Signal
sensor
FI3047 ® ECU
Turbocharging S [ ] Turbochf-:rgnpg pressure
—— Open or short circuit in Sensor circuit
35 _]_U-I_ﬂ_‘_UUU]_”_ Saiigor turbocharging sensor pressure ® Turbocharging pressure FI-48
; sensor signal (PIM). sensor
Signal
FI3048 ® ECU
Throttle @ Throttle position sensor
41 ”””” ” Position Open or short circuit in throttle circuit FI-38
Sensor position sensor signal (VTA). @ Throttle position sensor
F113se| Signal e ECU
No SPD signal for 8 seconds
when engine speed is between ®Vehicle speed sensor
42 Vehicle Speed | 2,500 rem and 5,000 rpm and circuit _
__‘-m.ﬂ.ﬂ_”ﬂ_ Sensor Signal | coolant temp. is below 80°C ® \ehicle speed sensor
(176°F) except when racing e ECU
Fi1397 the engine,
No STA signal to ECU unit ® Ignition switch circuit
43 _r“'IM”'L Starter Signal | engine speed reaches 800 rpm @ Ignition switch Fi-44
Fi1398 with vehicle not moving. e ECU ]
Knock Sensor | Open or short circuit in knock @ Enock ssnsor circult
52 |||HH”| |||| . - ® Knock sensor -
Signal sensor signal (KNK). EC
FI1618 ® ECU
53 | _[IUNULIINL | §hock Controll ooy control in ECU faulty e ECU -
fiiers| Signal in ECU
® EGR system (EGR valve,
EGR hose etc.)
EGR EGR gas temp. below ® EGR gas temp. sensor circuit
71 ”” ’ | ' l | I l | ” ” Malfunction predetermined level for during ® EGR gas temp. sensor FI-51
(CALIF. only) | EGR control. ® EGR control VSV
® EGR control VSV circuit
FI2622 e ECU
® A/C switch circuit
® A/C amplifire
Switch No IDL signal or A/C signal ® Throttle position sensor
51 I” “” ” | | l Condition to ECU, with the check terminals circuit -
Signal TE1 and E1 connected. ® Throttle position sensor
@ Accelerator pedal and cable
Fi1399 ® ECU
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DIAGNOSTIC CODES (5S-FE)

Code [Number of "CHECK” : , See |
No. engine blinks System Diagnosis Trouble area page
B _Jmm-lMLON Normal This appears when none of the _ _

OFF other codes are identified.
Fl1401
No NE or 6 sirmi o ECU-within, | " DIaer et
12 ____ﬂ_ﬂ.ﬂ_ RPM Signal | ds after engine i @ Distributor IG-4
ana zf:re\lzz(jsecon Eater-endinn & @ Starter signal circuit
F11389 ) e ECU
No NE signal to ECU when the & Distiibutor circuit
13 ” I“‘l” RPM Si | engine speed is above 1,000 rpm . D':t:'butor SAEGLH 3
e and within 50 msec. after engine is o EEUI ARor
—, cranked.
e Ignition circuit (+B, IGT, FI-62
14 I l I“””l et No IGF signal to ECU 4 - 5 times IGF) )
gnition Signal | ;, syccession. e Igniter .
ECU FI-79
F11391 .
During air-fuel ratio feedback
correction, voltage output from the o
21 Oxygen Sensor | oxygen sensor does not exceed a : g:yge: :2:50: st FI-rGG
’n-n—ﬂ—— Signal set value on the lean side and the Echge o FT~83
rich side continuously for a .
FI1609 certain period.
@ Water temp. sensor FI-60
22 Water temp. Open or short circuit in water circuit 'r
__J U U U L_ Sensor Signal | temp. sensor signal (THW). ® Water temp. sensor F?-??
F11392 e ECU
. @ Intake air temp. sensor
24 _ﬂfLm'Lﬂﬂ. !rntake ;” Open or short circuit in intake circuit F1-59
9mp. ensor | air temp. sensor signal (THA). e Intake air temp. sensor -
Signal e ECU Fi-76
FI1611
@ Injector circuit
® Injector
e Oxygen sensor circuit
Air-fuel e When FAF (Air fuel compensa- | ® OXygen sensor
25 __HMH.[UUI— Ratio Lean tion ratio) is not removed fora | ® ECU ) =
Malfunction certain period during feedback | @ Fuel line pressure
condition. ® Vacuum sensor
@ When marked variation is ° Wa?ej-r temp. sensor
detected in engine revolutions ® Ignition system
FI2662 for each cylinder during idle e ECU
switc'h. on and feedback @ Injector circuit
condition. o e Injector
Air-fuel @ Open or short circuit in oxygen | g Fuel line pressure
26 | TULNUUUUL | Ratio Rich sensor signal. e Cold start injector -
Malfunction @ \acuum sensor
e Water temp. sensor
FI2563 e ECU
" Sub-Oxygen Open or short circuit in sub-oxygen ® Sub-oxygen sensor circuit | FI-66
27 Se cicnal | signal (0X2) @ Sub-oxygen sensor or
- nsor Signa ensor sig . e ECU FI-83
V s 0 h o ® Vacuum sensor circuit Fi-5%
31 __ﬂmu-‘__ Sgc:t.:m ensor |:la‘en or_sno:t circuit in vacuum o Vacuiii saiosi e
ol igna sensor signal. ® ECU FI1.74

* CALIF. only
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DIAGNOSTIC CODES (5S-FE) (Cont’d)

Code Number of “"CHECK" ; . See
: . System Diagnosis Trouble area
No engine blinks page

(M/T)
IDL and PSW signals being ® Throttle position sensor

Throttle output simultaneously for several s Fi-56
41 _.”.”.”ﬂ_ﬂ_ Position seconds. or

® Throttle position sensor

Sensor Signal | (A/T) FI-72
Open or short circuit in throttle e EoU
Fii566 position sensor signal (VTA),
(M/T)
No pulse is input from the speed
sensor (SP1) bult into the meter
during input of a 4-pulse signal
from the vehicle speed sensor ® Vehicle speed sensor
42 _.ﬂﬂ.”ﬂ_ﬂ.”_ Vehicle Speed | (SP2) on the transmission circuit _
Sensor Signal | (A/T) ® Vehicle speed sensor
No SPD signal for several seconds| @ ECU
when engine speed is between
2,300 - 5,500 rpm and coolant
temp. is below 80°C (176°F)
Fii387 except when racing the engine.
No STA signal to ECU until ® |G switch circuit FI-61
43 ”l | ”I | I“ ”l Starter Signal | engine speed reaches 800 ® |G switch or
— rpm with vehicle not moving. e ECU FI-78
® EGR system (EGR valve,
EGR hose etc.)
® EGR gas temp. sensor FI-67
71 ﬂ.m_l_”_ﬂﬂﬂ_ﬂ EGR EGR gas temp. below circuit or
Malfunction | 70°C during EGR operation. ® EGR gas temp. sensor FI-84
® BVSV for EGR
® BVSV for EGR circuit
Fi2622 e ECU
® A/C switch circuit

e A/C Amplifire

No | i l, i 5
0 IDL signal, NSW signal and ® Throttle position sensor

STA signal or A/C ON signal to

° TE1 and E1 connected with 3 @ Itoltic posjtion sensor -

Signal . ® Neutral start switch circuit
seconds after engine has been .
I ® Neutral start switch
9 ® Accelerator pedal and cable

e ECU

FI1389




FI-32 EFI SYSTEM - Diagnosis System
INSPECTION OF DIAGNOSIS CIRCUIT
Engine (& ECT) ECU
Ignition Switch
T % ]
E1 7
Check @ D J_ E1
Connector
4 Fuse 0 =
GAUGE E1 "CHECK" Engine
Y 7.5A Warning Light
w
R
¥ BATT
Fuse
EFI
Main + B
Relay
J +B1
] FI5739
1. Poes “CHECK” engine warning light come on when YES .| System Normal
ignition switch is at ON?
NO
Does "CHECK" engine warning light come on when YES | Check wiring between ECU OK Try another
ECU terminal W is grounded to the body. terminal E1 and body ground. ECU.
r NO ‘ BAD
Check bulb, fuse and wiring between ECU and ;
S ; Repair or replace.
ignition switch.
BAD
Repair or replace.
2, Does "“CHECK" engine warning light go off when YES
the engine is started? >} System Normal
NO
Check wiring between ECU and "CHECK" engine BAD .
. . Repair.
warning light.
‘ OK
Is there diagnostic code output when check NO T ther ECU
connector terminal TE1 and E1 are short circuited? rananet ’
YES
NO

Does "CHECK" engine warning light go out after
repair according to malfunction code?

YES

Further repair required.

System OK

Cancel out diagnostic code.




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-33

TROUBLESHOOTING WITH
VOLT/OHMMETER

HINT:

e The following troubleshooting procedures are designed for inspection of each separate system, and
therefore the actual procedure may vary somewhat. However, troubleshooting should be performed
while referring to the inspection methods described in this manual.

e Before beginning inspection, it is best to first make a simple check of the fuses, fusible links and the
condition of the connectors.

e The following troubleshooting procedures are based on the supposition that the trouble lies in either a
short or open circuit in a components outside the computer or a short circuit within the computer.

e If engine trouble occurs even though proper operating voltage is detected in the computer connector,
then it can be assumed that the ECU is faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

paes Fuse
(=0 LA
=

Fuse
EFI 15A

Lt/

| AN
FL FL
AM2 40A  ALT 120A

Fuse
GAUGE 7.5A

FI5810




Fi-34

EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

F13225

EFI SYSTEM CHECK PROCEDURE (3S-GTE)

HINT:

e Perform all voltage measurements with the connectors

disconnected.

e Verify that the battery voltage is 11 V or more when the

ignition switch is in "ON" position.
Using a voltmeter with high impedance (10 kQ/V mini-
mum), measure the voltage at each terminal of the wiring

connectors.

Terminals of ECU

Symbol Terminal Symbol Terminal Symbol Terminal
EO1 | POWER GROUND G2 | DISTRIBUTOR AC1 | A/C MAGNET SWITCH
E02 | POWER GROUND G1 | DISTRIBUTOR =
No.1 | INJECTOR (No. 1) NE | DISTRIBUTOR SPD | SPEED SENSOR
No.3 | INJECTOR (No. 3) E1 | ENGINE GROUND =
No.2 | INJECTOR (No. 2) VF | CHECK CONNECTOR ABS | ABS ECU
No. 4 | INJECTOR (No. 4) GO | DISTRIBUTOR -
STJ | COLD START INJECTOR - =
EGR | EGR VALVE T | CHECK CONNECTOR -
RSC | ISC VALVE OX1 | OXYGEN SENSOR (MAIN) | FPR | FUEL PUMP RELAY
RSO | ISC VALVE OX2 | SUB-OXYGEN SENSOR -
HT | OXYGEN SENSOR HEATER | KNK | KNOCK SENSOR W | WARNING LIGHT
B piv | TURBOCHARGING ~
PRESSURE SENSOR
- THW | WATER TEMP. SENSOR STP | STOP LIGHT SWITCH
IGT | IGNITER IDL ggggg{"—E POSITION PS | POWER STEERING ECU
tpc1 | TURBOCHARGING THA1 | INTAKE AIR TEMP. SENSOR B
PRESSURE VSV (AIR FLOW METER)
= VTA g‘;ﬁg&'ﬁ POSITION PSCT | POWER STEERING ECU
< VS | AIR FLOW METER ELS EE?(?IG_.I(?IEHRTSSV\\?:EFTC,CI-'I-i
TVIS | T-VIS VSV THG | EGR GAS TEMP. SENSOR +B1 | EFI MAIN RELAY
- VC | SENSOR POWER SOURCE | BATT | BATTERY
FC | CIRCUIT OPENING RELAY E2 | SENSOR GROUND +B | EFI MAIN RELAY
IGF | IGNITER STA | STARTER SWITCH
Engine ECU Terminals *CALIF. only
LU F UL qF LN s O UL
EO1|No.1|No.2{ STJ |RSC| HT TI;C IGF | G2 | NE VF OX1 | KNKITHW TE:I Vs IVC STA|AC1|SPD|ABS FPR| W |STP ELS jBATT]
E02|No.3{No.4|EGR|RS0O IGT T\I'ISI FC G1| E1 G@ T |OX2|PIM|IDL |VTA THGIE2 PS JpscT| +B |+ B1

FI2796




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-35

Voltage at ECU Wiring Connectors

No. Terminal Condition STD voltage (V) |See page
+B
1 - E1 IG SW ON 10-14 FL-36
+B1
2 BATT - E1 - 10-14 FI-37
IDL - E2 Throttle valve open 4-6
VC - E2 - 4-6
3 FI-38
Throttle valve fully closed 01-1.0
VTA - E2
IG SW ON Throttle valve fully open 32-42
VC - E2 - 4-6
Measuring plate fully closed 3.7-43
4 Measuring plate fully open 0.2-05 FI-40
VS - E2
Idling (No load) 26-36
3,000 rpm (No load) 1.0-20
No.1
5 M2, ] IG SW ON 10-14 Fl-41
No.3 EO02
No.4
6 THA1 - E2 Intake air temp. 20°C (68°F) 1-3 Fl-42
IG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 0.1-11 FI-43
8 STA - E1 Cranking 6-14 Fl-44
9 IGT - E1 Cranking or idling 08-1.2 Fi-45
RSC
10 -E IG SW ON 8-14 Fl-4
RSO @ ¢
i W - E1 No trouble (check engine warning light off) and engine 10-14 Fl.47
running
PIM - E2 25-45
12 IG SW ON Fl-48
VC - E2 4-6
13 AC1 - E1 IG SW ON Air conditioning ON 8-14 FI-49

Engine ECU Terminals

Ly P UL hili L] (L —QF L
£01{No.1jNo.2{sTJ [Rsc| HT T'FTC i6F| G2 |Ne| | vF 0x1|xm< w|"HA] vs | ve | [sta]aci[spolass FPR| w [sTP ELs[mm'I
€02 [No 3[No.4afear [Rso] et Jrwis] e 1| e1] Jeo| 1 |oxz2|Pm|ioLfvrafrug| e2 s fescr| +8 [+ 81

F12796




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter

FI-36
No.| Terminals Trouble Condition STD voltage
+B
1 +B1" E1 No voltage IG SW ON 10-14V
Ignition Switch Engine ECU
e
AM2
1G2

Fuse Fuse

AM2 EFI

7.5A 15A

EFI o)+ B1

FL FL Main

MAIN (/ AM2 Relay

20L 40A

0+ B
Battery
I
= = FI5742
CD ®There is no voltage between ECU terminals +B or +B1 and E1.
ECU (IG SW ON)

Check that there is voltage between ECU terminal +B or +B1 and

body ground. (IG SW ON)

FI2757

Ohmmeter

ECU

FI2755

Try another ECU.

Check fuses, fusible links and ignition

NO OK
@ Check wiring between ECU terminal E1 and body
ground.
OK BAD

Repair or replace.

switch.

OK

Check EFI main relay.

(See page Fl-156)

OK
3

Check wiring between EFl main relay
and battery.

BAD
Repair or replace.
BAD
= Replace.
BAD

Repair or replace.




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-37
No. Terminals Trouble Condition STD voltage
2 BATT - E1 No voltage - 10-14V
Engin ECU
BATT
FL
MAIN (
2.0L
r#fﬂ
= NN
FI5738
—_— @ (D There is no voltage between ECU terminals BATT and E1.
Li--I“:‘DDDE‘E Ia] oOo0
Voltmeter N
}‘7’/ iy @ Check that there is voltage between ECU terminal BATT and body
! It ground.
E1 BATT
NO OK
@ Check wiring between ECU terminal E1 and body
== ground.
ECU @ OK | BAD
'E?_v_'— o
f Try another ECU. Repair or replace.
Voltmeter W ==\
BAD
) BATT Check fuse and fusible links. Replace.
0K
)
i Liad Check wiring between ECU terminal | BAD Repair oF repiace
and battery. % place.
ECU ®
Ohmmeter — ST =
g
o
FI2785




FI-38

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI2762

No. Terminals Trouble Condition STD voltage
IDL - E2 Throttle valve open 8-14V
VC - E2 - 4-6V
3 No voltage IG SW ON
Throttle valve fully closed 0.7-10V
VTA - E2
Throttle valve fully open 3.2-42V
Engine ECU
Throttle Position Sensor
E2
\iDL
O IVTA
VC
FI1366
@ e IDL-E2

(1G SW ON) (Throttle valve open)

@ There is no voltage between ECU terminals IDL and E2.

@ Check that there is voltage between ECU terminal ECU terminal
+B (+B1) and body ground. (IG SW ON)

ECU

‘ !UJJDEEI]E‘EEIZBE‘

Voltmeter
Cv]

|p—:|’

B
o i
Q|

M

+B1

FI2757

NO oK

Check wiring between ECU terminal E1 and body ground.

OK

Try another ECU.

Refer to No.1. BAD

BAD
1

Repair or replace.

(See page FI1-36)

oK

Throttle position Sensor

vc@;‘

i

3

®

O

Ohmmeter

VTA [
_J

LT

i
IDLJ;:‘:.‘%;%

Ezj_][}

® Check throttle position sensor.
(See page FI-134)

BAD oK
|

™| Repair or replace.

BAD

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

FI4757

oK
\

Try another ECU.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI1-39

@ e VC - E2

@ There is no voltage between ECU terminals VC and E2.
(IG SW ON)

|

Check that there is voltage between ECU terminal +B (+B1) and
body ground. (IG SW ON)

0K NO
FI2764
@ Check throttle position sensor. Refer to No.1.
(See page FI-134) (See page FI1-36)
BAD ‘ OK

Check wiring between ECU and throttle

Repair or replace. -
position sensor.

oK ‘ BAD

Repair or replace

Try another ECU. R
wiring.

Fl4757

@ e VTA - E2

® There is no specified voltage at ECU terminals VTA and E2.
(IG SW ON)

@ Check that there is voltage between ECU terminals VC and E2.
(IG SW ON)

NO OK

FI2763

Refer to VC — E2 trouble

section.

OK

i

@ Check throttle position sensor. BAD
(See page FI-134)

Repair or replace.

0K

Check wiring between ECU and BAD
throttle position sensor.

!

Repair or replace.

FI2764

(0] ¢

Try another ECU.

FI4757




FI1-40 EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
VC - E2 - 4-6V
IG SW ON Measuring plate fully closed 37-43V
4 No voltage Measuring plate fully open 0.2-05V
VS - E2
Idling (No load) 26-36V
3,000 rpm (No load) 10-20V
Engine ECU
— O] + B
a_ o | E2 (+B1 )
r—tg_ E2
: Vv
/ v?: JIvs
o vC
Air Flow Meter SE1
e Fl1269
@ @ There is no specified voltage at ECU terminals VC or VS and E2.
ECU (IG SW ON)
l 0 oo [
Voltmeter A §
v _.; W\IS \E\;‘j/ CHeck that there is voltage between ECU terminal +B (+B1) and
o ve body ground. (IG SW ON)
On

FI3227

oK

FI2757

|

NO

Refer to No.1.
(See page FI-36)

Check wiring between ECU terminal E1 and body ground.

oK

Y

BAD

® Check air flow meter.
(See page FI-131)

Repair or replace.

BAD

Ohmmeter

Air Flow Meter

®

ﬂ===T T

)

i — L\

=

Vs

VC¥ E2

F11283

Repair or replace
air flow meter.

oK

Check wiring between ECU and air
flow meter.

OK BAD

Try another ECU.

Repair or replace.




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter Fl-41

No. Terminals Trouble Condition STD voltage
No. 1
No.2 EO1
5 No. 3~ E02 No voltage IG SW ON 10-14V
No. 4

Ignition Switch

AM2
1G2 _+B Engine ECU
Fuse 2 — r ~

FL
AM2
40A Injector

Ignition

Main

Relay

FI5737

@ @ There is no voltage between ECU terminals No.1, No.2, No.3 and/
or No.4 and EO1 and/or E02. (IG SW ON)

S S a e a A lala) e e,

@ Check that there is specified voltage between solenoid resistor
terminal +B and ground. STD voltage: 10-14 V

oK NO
Check fuses, fusible links, wiring, BAD Repair or
L ignition switch and ignition main relay. replace.
Voltmeter No.30 @
- 5 ggs‘?:gr Check that there is specified voltage between resistor terminals
Q @ (No.10, No.20, No.30 or No.40) and body ground.
STD voltage: 10-14V

0K NO
l @ Check resistance of each injector. Replace
| STD resistance: 2-4Q resistor.
= FI5793 OK BAD
|

Replace injector.

i

Check wiring between ECU and BAD Repair or replace
resistor. wiring

oK

Try another ECU.




Fi-42 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
6 THA1 - E2 No voltage IG SW ON Intake air temperature 20°C (68°F) 1-3V
Engine ECU

[+8 )

(+B1)
E2 QE2
THA QTHAT

Intake Air Temp. Sensor
(Air Flow Meter)

F11272

@ There is no voltage between ECU terminal THA1 and E2.

(IG SW ON)

Voltmeter

L

()

S00

©

@ Check that there is voltage between ECU terminal +B (+B1) and

Body ground. (IG SW ON)

F12757

oK

NO

Refer No.1.
(See page FI-36)

i

Check wiring between ECU terminal E1 and body ground.

OK

BAD

Y

® Check intake air temp. sensor.
(See page FI-131)

Repair or replace.

®

Air Flow Meter

Gom=p=p)

Ohmmeter = = =

L0 | E2

THA

[000O]

F11253

BAD OK
|
Replace air flow Check wiring between ECU and air temp.
meter. sensor.
oK BAD
y

Try another ECU.

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter FI-43

No.| Terminals Trouble Condition STD voltage

7 THW - E2 No voltage IG SW ON Coolant temperature 80°C (176°C) 01-11V

Engine ECU

Water temp. Sensor

— ]
] THW
D
R ™
E1
= e

FI3572

® There is no voltage between ECU terminal THW and E2.
(IG SW ON)

|

® Check that there is voltage between ECU terminal +B (+B1) and
Body ground. (IG SW ON)

OK NO
Y

Refer No.1.

(See page F1-36)

Y
Check wiring between ECU terminal E1 and body ground.

oK BAD
|

® Check water temp. sensor.

(See page FI-168) Repair or replace.

FI2757 BAD OK
y
@ Replace water Check wiring between ECU and water
temp. sensor. temp. sensor.
oK BAD
i )
Try another ECU. Repair or replace.

Water Temp. Sensor

FISE18




FI-44 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No Terminals Trouble Condition STD voltage
8 STA-E1 No voltage Cranking 6-14V
Ignition Switch
A2 ST? Engine ECU
Fuse
flries 2 g\utch
7.5A tart
’ Switch
FL
MAIN % ‘::L(-')Y STA
2.0L !
Starter Starter
Relay
- >
Battery | 1
7 1
—d -T— - - —
FIE736
@ ® There is no voltage between ECU terminals STA and E1.
ECU (IG SW ON)
B
e — |
Voltmeter : oK = 3
V] P Check starter »| Check wiring between ECU terminals STA
— 1o "E1 ST’A / operation. and ignition switch terminal ST2.
| =
'O*.!S BAD 0K BAD
Repair or replace.
FI2768
ECU @ @ Check wiring between ECU terminal E1 and body
I I = ground.
Ohmmeter V > 0K BAD
1 \
E1 Try another ECU. Repair or replace.
).
Check fuse, fusible links, battery, BAD
F12755 wiring, ignition switch, clutch start = Repair or replace.
switch and starter relay.
Voltmeter ® OK
Terminal 50 5
f-l—\, Starter @ Check that there is voltage at terminal 50 of starter,
(IG SW START) STD voltage: 6-14V
N
0K ‘ NO
Check wiring between ignition switch
Ehach Stara: terminal ST2 and starter terminal 50.
4 FI0336




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-45

No.| Terminals Trouble Condition STD voltage

9 IGT - E1 No voltage Idling 08-12V

Ignition Switch

Engine ECU
AM2 o ni =y
IG2 To Tachometer
| ™

Ignition Coil
FL
AM2
40A Igniter
Ignition IGT
Main

Battery

Relay IGF
E1

FI5740

@ There is no voltage between ECU terminals IGT and E1.
(Idling)

@ Check that there is voltage between ECU terminal IGT and body
ground. (Idling)

NO OK
Lo ® Check wiring between ECU BAD Repair or
terminal E1 and body ground. Replace.
0K
1

Try another ECU.

Check fuse, fusible links, ignition BAD .
: i : Repair or replace.
switch and ignition main relay.
Fi2271 OK
BAD
Check distributor. (See page 1G-9) Repair or replace.
OK
Ohmeter
nj Check wiring between ECU and BAD .
Repair or replace.
9 battery.
@F:
5 oK
! BAD
Check igniter. (See page 1G-9) Repair or replace.

F12755




Fl1-46 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
RSC
-E N -14
10 RSO E No voltage IG SWO 8 A"
Ignition Switch
AM2 Engine ECU
1G2

Fuse Fuse

AM2 EFI

7.5A 15A

EFI ISC Valve
FL FL Main
MAIN AM2 Relay
) 40A
0L +B1
+B
Battery
I
= = = FI5741
@ There is no voltage between ECU terminals RSC or RSO and E1.
(IG SW ON)
R
|
Voltmeter ® Check that there is voltage between ECU terminal +B (+B1) and
v ] body ground. (IG SW ON)

Check resistance between ISC valve
(3 terminals +B and RSC or RSO.
STD resistance: 17.7-239Q

BAD

Refer to No.1.

(See page FI-36)

oK

Check wiring between ECU and ISC
valve.

BAD

Replace ISC valve.

Repair or replace

RSC
+B

RSO

FI5396
FI5630

oK

Try another ECU.

wiring.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter F1-47

No. Terminals Trouble Condition STD voltage
1 W - E1 No voltage No troul-)le ( CHFCK engine warning light off) 10-14V
and engine running.
Engine ECU
f oY
To Ignition @ J
: N o w
Switch (IG1) Fan [ "CHECK” Engine
GAUGE Warning Light
7.5A
Combination Meter l E1
= N y

FI0728

@ @ There is no voltage between ECU terminals W and E1.
(Idling)

@ Check that there is voltage between ECU terminal W and body
ground.

NO oK

FI2772

@ Check wiring between ECU terminal E1 and body

ground.
0K BAD
\
Try another ECU. Repair or replace.

Check fuse GAUGE (7.5A) and check engine
warning light.

FI2773 OK BAD

1
Repair or replace.

3

Fuse blows agai

i

Check wiring between ECU terminal BAD

W and fuse.

Repair or replace.

FI2755




Fl1-48

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

Y

No. Terminals Trouble Condition STD voltage
PIM - E2 25-45V
12 No voltage IG SW ON
VC-E2 4-6V
Engine ECU
R
E2 S0
PIM Sk
vC
O VC
Turbocharging
Pressure Sensor
’_—‘JE‘I
— ——
FI1226
@ e PIM - E2, VC - E2
® There is no voltage between ECU terminals PIM or VC and E2.
ECU PIM VC (IG SW ON)
TELLT.'I:I:H:I
Voltmeter —

@ Check that there is voltage between ECU terminal +B or +B1 and

E2 body ground. (IG SW ON)
FI5311 0K NO
\
@ Refer to No.1.
ECU (See page FI-36)
Voltmeter g W
+B ® Check wiring between ECU terminal E1 and body ground.
\
+B1 OK BAD
Check turbocharging pressure .
FI2757 sensor. (See page FI-171) B TRpHCR.
BAD OK
ECU @ 1
' = Replace turbocharging Check wiring between ECU and
Ohmmeter - o pressure sensor. turbocharging pressure sensor.
oK BAD
= E1

Try another ECU.

FI2755

Repair or replace.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-49

No. Terminal Trouble Condition STD voltage
13 AC1 - E1 No voltage Air conditioning ON 8-14V
Engine ECU
)
To A/C Amplifier 3 O AC1
—0 E1
A/C Compressor

F10922

® @ There is no voltage between ECU terminals AC1 and E1.
(Air conditioning ON)

i

@ Check that there is voltage between ECU terminal AC1 and body
ground.

NO OK

©Check wiring between ECU terminal E1 and body
FI3576 A
oK BAD
ECU 1 1
TaTalalelaals alataTn]a | uleialalnla]s] Try another ECU. Repair or replace.

J.D.D.I:LE.D_.EC.
Voltmeter ;

0K Check wiring be-
Check compressor running. =| tween ECU terminal
AC1 and amplifier.

BAD
i BAD
Fi3219
Repair or replace.
ECU ®
{ Check that there is voltage between BAD HesliGi isblace
Ohmmeter S a = amplifier terminal and body ground. P g '
i

OK

S .
O )£
Check wiring between amplifier and BAD

ECU or compressor.

Repair or replace.

FI12765




FI-50 EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter

Engine ECU
)
__________ T==—= 0X2
Check [
Connector

To EFI Main Relay ¥F
Oxygen Sensor
e e _____: —==1on
I
|
!l <HT
‘Oxygen Sensor Heater |
|
¢ } E1
L —
FI5408
@ |®There is no voltage between ECU terminals VF and E1.
Check that there is voltage between ECU terminal VF and body
ground.
NO 4 OK
I Check wiring between ECU terminal E1 and body ground. |
7 OK y BAD
l Try another ECU. l——| Repair or replace. ]
]
BAD
a [ Is air leaking into air induction system? I———I Repair air leak. |
1 OK
BAD
Check Connctor @ | Check spark plugs. (See page 1G-6) I—-liﬂepair or replace. |
1 OK
Check distributor and ignition system. BAD .
(See page 1G-4) Repair or replace.
} OK
| Check fuel pressure. (See page FI-87) I———l Repair or replace. I
§ OK
BAD
rCheck injectors. (See page FI-110) I——l Repair or replace. J
§ OK
= =7 BAD
Check cold start injector. :
Check Connector (See page F1-99) Repair or replace.
TE1 @ @ § OK
VFE1 | Check air flow meter. (See page Fl- 1:&]——' Repair or replace.
y OK
: BAD
Check operating of oxygen sensor. 2
@ (See page FI-173) System normal
4 BAD
Check wiring between oxygen sensor BAD ReBile Wi
oA R and ECU. P 9
= FI5725 # OK * Rich malfunction
FI5723 °n|y

Izeplace oxygen sensor.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-51

CALIF. only
Engine ECU
+B
(+B1)
EGR Valve EGR Gas Temp. Sensor
—o THG
JE2 (E21)
m E1
L ——
FI2680
@ ®There is no voltage between ECU terminals THG and E2.
| W ON
B (IG SW ON)
- IR e e r
Lol of [ @Check that there is voltage between ECU terminal +B (+B1)
Yo and body ground. (IG SW ON)
Q THG
(_\: C E2
T 0K NO
& 1

Refer to No.1.
FI3226

(See page FI-36)

)

ECU
| - Check wiring between ECU terminal E1 and body ground.
R A
Voltmeter - W 7 V __J 0K BAD
v ) .
I 0| ' f Repair or replace.
'Q :i I———-.1 +B p
[© +B1

= Check EGR system. BAD
(See page EC-8)

= Repair or replace.

FI2757

OK

Ohmmeter  (3) ® Check EGR gas temp.
La sensor. (See page FI-172)

EGR Gas Temp.

Senor
BAD r OK
Replace EGR gas Check wiring between ECU and EGR
temp. sensor. gas temp. sensor.
0K r BAD

Try another ECU. Repair or replace

FI2674




FI-52 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
) EFlI SYSTEM CHECK PROCEDURE
(5S-FE M/T)
ECU +B1 +B HINT:
== I - e Perform all voltage measurements with the connectors —
y.;f:llj ([ ] rﬂi“ 1000 disconnected.
Voltmeter ] ]
e Verify that the battery voltage is 11 V or more when the
,_fq ignition switch is in "ON” position.
s Using a voltmeter with high impedance (10 kQ/V mini-
Ve mum), measure the voltage at each terminal of the wiring
il Lo connectors.
Terminals of ECU
Symbol Terminal Symbol Terminal Symbol Terminal
EO1 POWER GROUND GO DISTRIBUTOR PSCT | POWER STEERING ECU
E02 POWER GROUND E21 SENSOR GROUND PS POWER STEERING ECU
No.10 | INJECTOR c1 DISTRIBUTOR B/K STOP LIGHT SWITCH
No.20 | INJECTOR NE DISTRIBUTOR -
STA STARTER SWITCH IGF IGNITER ELS HEADLIGHT AND DEFOGGER
IGT IGNITER * THG EGR GAS TEMP. SENSOR SPD SPEED SENSOR
STJ COLD START INJECTOR T CHECK CONNECTOR FC CIRCUIT OPENING RELAY
E1 ENGINE GROUND IDL THROTTLE POSITION SENSOR| A/C A/C COMPRESSOR
FPU FUEL PRESSURE VSV THA INTAKE AIR TEMP. SENOR VF CHECK CONNECTOR
EGR EGR VSV vC VACUUM SENSOR =
Iscc ISC VALVE PIM VACUUM SENSOR BATT | BATTERY
ISCO ISC VALVE PSW THROTTLE POSITION SENSOR| W WARNING LIGHT
ox1 OXYGEN SENSOR (MAIN) THW WATER TEMP. SENSOR +B1 EFI MAIN RELAY
* OX2 SUB-OXYGEN SENSOR E2 SENSOR GROUND +B EFI MAIN RELAY
Engine ECU Terminals * CALIF. only
L — L] | - — | S| -
g0t [ Yo" |sTasty|Frulpscdoxi|ea] a1 |iGr| T [tHA|Pim[THW][PscrlB/k | ELS| FC | VF [sarr]+ 81
02| 8 |16T| E1 |EGR|pscolox2| E21| NE |THG| iDL | vC [Psw] E2 || Ps SPD|A/C w |+B
FI4065




EFl SYSTEM - Troubleshooting with Volt/Ohmmeter FI-53
Voltage at ECU Wiring Connectors
No. Terminals Condition STD voltage (V) See page
+B
1 +B1 -E1 IG SW ON 10-14 FI-54
2 BATT - E1 - 10-14 FI-55
IDL - E1 Throttle valve open 8-14
3 IG SW ON Throttle valve fully closed FI-56
PSW - E1 (Thrott!e opener must be) 45-55
cancelled first
PIM - E2 33-39
4 FI-57
No.10 EO1
5 No.20 ~ E02 10-14 FI-58
6 THA - E2 Intake air temp. 20°C (68°F) 1.7 - 31 FI-59
IG SW ON
7 THW - E2 Coolant temp. 80°C (176°F) 03-08 FI-60
8 STA-E1 Cranking 6-14 FI-61
9 IGT - E1 Cranking or idling 0.8-1.2 Fi-62
ISCC
10 ISCO_E1 IG SW ON 8-14 F1-63
1 W - E1 No .trouble ( CHECK" engine warning light off) and 10 - 14 FI-64
engine running
12 A/C-E1 IG SW ON Air conditioning ON 8-14 FiI-65

Engine ECU Terminals

L — LI 1_J —t T L
EO1 :“5’- sTA|sTJ|FPU] hisccloxi|co| 61 [1GE| T |THAlPIM|THW] |escTlB/k | eLs| ke | vF [eaTr]+B1
£02| 59 [167| E1 [ecRr] [iscoloxz| e21 | ne [THa| oL [ ve [rsw] €2 || Ps spplasc w|+8

FI4065




FI-54 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
1 ;;? _E1 No voltage IG SW ON 10-14V
Ignition Switch Engine ECU
SE—
AM2
1G2
Fuse Fuse
AM2 EFI
7.5A 15A
EFI +B1
FL MAIN
AM2 Relay
40A
& 0+B
J I
- - FI5742
( (D @ There is no voltage between ECU terminals + B or +B1 and E1.
(IG SW ON)
+B
)
Notummer @ Check that there is voltage between ECU terminal +B or +B1 and
. body ground. (IG SW ON)
VI et NO oK
= Y
Fl1245

FI1246

ground.

@ Check wiring between ECU terminal E1 and body

OK

BAD

Try another ECU.

Repair or replace.

\

Check wiring between EFI main relay
and battery.

Check fuses, fusible links and ignition | BAD .
) Repair or replace.
switch.
oK
BAD
Check EFI main relay. (See page FI-156) Replace.
OK
BAD

Repair or replace.




FI0552

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-55
No. Terminals Trouble Condition ' STD voltage
2 BATT - E1 No voltage IG SW ON 10-14V
Engine ECU
——
- BATT
-|:—< E1
- NC—
FI5738
r ﬁ @ (D There is no voltage between ECU terminals BATT and E1.
8=
Voltmeter Check that there is voltage between ECU terminal BATT and
body ground.
A —
v o NO (0] 4
FIO550 i ;
® Check wiring between ECU terminal E1 and body
ground.
0K BAD
Voltmete_r
Try another ECU. Repair or replace.
BAD
Check fuse and fusible links. Replace.
FI0551
OK
Check wiring between ECU terminal BAD .
d ba Repair or replace.
Ohmmeter and battery.
Ny



FI-56 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage
IDL - E1 Throttle valve open 8-14V
3 No voltage | IG SW ON Throttle valve fully closed
PSW - E1 (Throttle opener must ba) 4-6V
cancelled first
Engine ECU
\
+B (+B1)
IDL
&l IDL
£GP b PSw
Throttle Position Sensor
E1
F11259
@ e IDL - E1, PSW - E1
ECU _ @ There is no voltage between ECU terminals IDL or PSW and E1.
%:J (IG SW ON)

Voltmeter

\—

7

@ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)

NO oK

Fla482 |
Check wiring between ECU terminal E1 and body ground.

OK BAD
Try another ECU. Repair or replace.
|
Refer to No.1. BAD Hongit crrep
(See page FI-54) = PHICE:

OK
/2
fhase @ Check throttle position sensor. BAD
BF (See page FI-141)
mmeter @
BAD oK ‘
Throttle Position Replace or repair throttle Check wiring between ECU and
Sensor position sensor. throttle position sensor.
[ oK
PSW | = : ! )
E1 — Try another ECU.
IDL

F10711




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI-567
No. Terminals Trouble ( Condition STD Voltage
PIM - E2 33-39V
4 No voltage IG SW ON
VC - E2 45-55V
Engine ECU
E2
PIM
vC
Vacuum Sensor
( Manifold Absolute)
Pressure Sensor
Fl1226
@ e PIM - E2, VC - E2
ECU Ve PIM @ There is no voltage between ECU terminal PIM or VC and E2.
— — (IG SW ON)
Voltmeter ' —
E2 ®@ Check that there is voltage between ECU terminal +B (+B1) and
J body ground. (IG SW ON)
+ O

e

OK

Fl1264

Voltmeter

A~
| Y

NO

Refer to No.1.
(See page FI-54)

(8 Check wiring between ECU terminal E1 and body ground.

OK

Check vacuum sensor.
(See page FI-136)

BAD

Repair or replace.

i

Fl1246 BAD l OK

Replace vacuum

Ohmmeter *

sensor.

sensor.

Check wiring between ECU and vacuum

0K

i

[onn

Try another ECU.

Repair or replace.

FI0552




FI-58 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
No.10 EO1
- -14V
5 No.20 ~ E02 No voltage IG SW ON 10-1
Ignition Switch
AM2 G2
Engine ECU
Fuse 4 1
AM2
7.5A
FL No.1 | No.2 | No.3 | No.4
AM2
40A Injector
Ignition
Main
Relay

FI6735

FlO144

Fi2542

Ohmmeter

7

+ |
0 Q00

i~ -1 i
Injector

- B FI5745

St =

@ There is no voltage between ECU terminals No.10 and/or No.20

and EO1 and/or E02. (IG SW ON)

@ Check that there is voltage between ECU terminal No.10 and/or

No.20 and body ground.

NO OK

body ground.

Check wiring between ECU terminal EO1 and/or EO2 an

OK

Try another ECU.

BAD

Repair or replace.

Chf:ck fuse,.fus.tt.nle I|nk.s, ignition D Ruait ot Replaics;
switch and ignition main relay.

OK
® Check resistance of each injector.

STD resistance: Approx. 13.8 Q
OK BAD
Replace injector.

Check wiring between ECU terminal BAD el GF FeplEss
No.10 and/or No.20 and battery. ’




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-59
No. Terminals Trouble Condition STD voltage
6 THA - E2 No voltage IG SW ON Intake air temperature 20°C (68°F) 1.7-31V
Engine ECU
Intake Air Temp. Sensor +B (+B1)
| THA STHA
2 ﬁI E2 (E21)
) E1
FI3572
©) (@) There is no voltage between ECU terminals THA and E2.
(IG SW ON)
Voltmeter @ Check that there is voltage between ECU terminal +B or +B1 and
"~ body ground. (IG SW ON)
OK NO
Vv e |
Refer to No.1.
s (See page FI-54)
Check wiring between ECU terminal E1 and body ground.
Voltmeter
OK BAD
A~ r
-~ Check intake air temp. sensor. 1
+ R lace.
v ® (566 Fags F1-168) epair or replace

4

BAD

Fi1246

Replace intake air
temp. sensor.

Ohmmeter

Intake Air Temp.

®

oK

Check wiring between ECU and intake air
temp. sensor.

OK

Try another ECU.

FI5777

BAD

Repair or replace.




FI-60 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD voltage
7 THW - E2 No voltage IG SW ON Coolant temperature 80°C (176°F) 03-08V

Engine ECU

Water Temp. Sensor +B (+B1)

E2 —Q E2 (E21)
) E1
= SOSR—
FI3572
) ® () There s no voltage between ECU terminals THW and E2
(IG SW ON)
ECU THW
| h. . S
lﬁn Illﬁlﬁ!!‘ﬁll )
Voltmeter : I“"' e @ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)
. E2
oK NO
v + @’ i
@ Refer to No.1.

(See page FI-54)

Check wiring between ECU terminal E1 and body ground.

OK

BAD

1

Check water temp. sensor.
(See page Fl-168)

®

Repair or replace.

OK

heck wiring between ECU and water

temp. sensor.

Ohmmeter

BAD
L
Fi1246 Fleplace water C
temp. sensor.

oK BAD

Try another ECU.

Repair or replace.

FIE769




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI1-61

No Terminals Trouble Condition STD voltage
8 STA - E1 No voltage Cranking 6-14V
Ignition Switch
AM2 ST3 Engine ECU
i‘,{:; Clutch
7.5A Start
) Switch
FL |
MAIN% 1FIE)Y g (i
2.0L .
Starter Starter
— > Relay
Battery| !
L -r—( E1
- -TI- - - ;_J
FI5736
@ @ There is no voltage between ECU terminals STA and E1.
(IG SW START)
STA
‘Voltmeter Check starter | OK | Check wiring between ECU terminal STA and
operation, ignition switch terminal ST2.
BAD OK r BAD
Repair or replace.

v To b’

Fl0211

Ohmmeter

ground.

Check wiring between ECU terminal E1 and body

OK

Try another ECU.

BAD

Repair or replace.

Check fuse, fusible links, battery,
wiring, ignition switch, clutch start
switch and starter relay.

BAD

Repair or replace.

Voltmeter

®

OK

®

(IG SW START)

Check that there is voltage at terminal 50 of starter.
STD voltage: 6-14V

OK

NO

|

Check starter.

Check wiring between ignition switch
terminal ST2 and starter terminal 50.

Fl4371




F1-62 EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD voltage
9 IGT - E1 No voltage Idling 08-12V
Ignition Switch
Engine ECU
AM2 o
1G2
To Tachometer
—{—-—
Fuse
AM2
7.5A
Ignition Coil
FL
AM2
40A Igniter
Ignition QIGT
Main
BB"EI'V Re|ay OIGF
E1
FIS740
@ @ There is no voitage between ECU terminals IGT and E1.
ECU (Idling)
=1 =
A 500! l."]l
Voltmeter g '
Check that there is voltage between ECU terminal IGT and body
h—— ground. (ldling)
3 o NO r 0K
® Check wiring between ECU BAD | Repair or
o terminal E1 and body ground. Replace.
ECU @ | OK
Voltmeter Try another ECU.
- . . o BAD
v : Chfack fuse.vfusfll.)le I|nk§, ignition Repair oF replace.
switch and ignition main relay.
oK
= BAD
FI0559 Check distributor. (See page 1G-13) - Repair or replace.
OK
‘ECU ® !
iri BAD
Eheck wiring between ECU and «| Repair or replace.
Ohmmeter atiery.
0K
: BAD -
Check igniter. (See page 1G-13) Repair or replace.

FI0552




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-63
No. Terminals Trouble Condition STD voltage
ISCC
10 ISCO_E1 No voltage IG SW ON 8-1.2v

Ignition Switch

1G2

Fuse
EFI
15A

EFI
FL Main
AM2 Relay
40A

ISC Valve

Engine ECU

FI5741

Voltmeter

V +@'—)

F11931

=

FI1246

FI5039 FI5032

@ There is no voltage between ECU terminals ISCC or ISCO and E1.

(1G SW ON)

@ Check that there is voltage between ECU terminal + B or +B1 and

body ground. (IG SW ON)

oK

!

Check resistance between ISC valve
terminals + B and ISCC or ISCO
@ STD resistance:
Approx. 19.3 -22.3 Q

BAD

NO

Refer to No.1.
(See page FI-54)

OK

Check wiring between ECU and
ISC valve.

BAD

Replace ISC valve.

OK

Try another ECU.

Repair or replace
wiring.




FI-64 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD voltage
1 W - E1 No voltage No troable (_CHECK 'warmng light 10-14V
off) and engine running
Engine ECU
r Y
To Ignition b 3 @ ) W
Switch (IG1) Fuse "CHECK" Engine
GAUGE Warning Light
7.5A
Combination Meter [:_‘ E1
= L J
FlO728
- @ @ There is no voltage between ECU terminals W and E1.
(ldling)
w
Voltmeter @ Check that there is voltage between ECU terminal W and body
ground.
5 NO oK
v +@-_) )
o @ Check wiring between ECU terminal E1 and body
Fl1263 ground.
OK BAD
1
Try another ECU. Repair or replace.
Voltmeter
; Check fuse GAUGE (7.5A) and "CHECK"
V- engine warning light.
0K | BAD
e E262 Repair or replace.
Fuse blows again
ECU @ i 1
ﬁﬂ %Egr \iﬂ Check wiring between ECU terminal | Ropait of feplace.
Q=EEE£==_ W and fuse.
Ohmmeter = : /
/ / frll
FIOB562




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-65

No.| Terminals Trouble Condition STD voltage
12 A/C-E1 No voltage Air conditioning ON 8-14V
Engine ECU
gy
To A/C Amplifier —= - A/C
— E1
A/ Compressor

Fl0922
@ @ There is no voltage between ECU terminals A/C and E1.
[ : (Air conditioning ON)
ECU A/C
[VE" iﬁ = a0 ‘
CICAEN 10000000
Voltmeter = o fee I Check that there is voltage between ECU terminal A/C and body
—== ground.
\W E1
—\ NO r OK
v + e’
o Check wiring between ECU terminal E1 and body
FI1267 @
ground.
@ OK BAD
Voltmeter Try another ECU. Repair or replace.
‘?3 | oK Check wiring
— (3
Check compressor running. between ECU
terminal A/C and
BAD amplifier.
” FI1266 BAD
Repair or replace.
1
Check that there is voltage between BAD Hbilzer rmclice
amplifier terminal and body ground. 0 P,
OK
y
Check wiring between amplifier and BAD .
Repair or replace.
ECU or compressor.
F10552




/ 1

FI-66 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
Check Connector
Engine ECU
Sub-Oxygen Sensor
(CALIF. only)
o RE _____
_________ ——————o0x2
Oxygen Sensor (Main)
“““““ PR Ry
_________ “. — o ———— — —
O E1
= Ko "
FI3841
® |® There is no voltage between ECU terminals VF and E1
K\ .Check that there is voltage between ECU terminal VF and body
VF ground.
Voltmeter =) No OK
HEesyaech !

[ Check wiring between ECU terminal E1 and body ground. |

1 OK

7 BAD

| Try another ECU.

BAD
}——l Repair or replace. l

Check Connector

E1 Sw[u_
QU

TE1

FI5217 l_ls air leaking into air induction sysiem?}iag—{ Repair or replace. |
§ OK
@ | Check spark plugs. (See page 1G-11) I—-w—l Repair or replace J
1 OK
SST . ({:;:;;I;:ésetr;(b;z%r and Ignition system. | BAD Repair or replace.
\“ £ 1 OK
- | Check fuel pressure. (See page FI-87) Iﬂ—l Repair or replace. |
§ OK
‘ Check injectors. (See page FI-120) Iﬂﬂ_l Repair or replace. |
§ OK

* Check cold start injector.
(See page FI-102)

BAD Repair or replace.

§ OK

‘ Check vacuum sensor. (See page FI-170)

BAD ,
}-——! Repair or replace.

§ OK

@ Check operation of oxygen sensors(s).
(See page FI-173 and 175)

OK System normal

{ BAD

Check wiring between oxygen senor(s)
and ECU.

BAD Repair wiring.

FI5725 * oK

F15723

| Replace oxygen sensor(s).

] * Rich malfunction

only



EFI SYSTEM - Troubleshooting with Volt/Ohmmeter F1-67

CALIF. only
Engine ECU
| +B
(+B1)
EGR Gas Temp. Sensor
EGR OTHG
Valve
0E2 (E21)
E1
FI2680
@ @ There is no voltage between ECU terminals THG and E2.
(IG SW ON)
ECU THG
Y
AR RE ;
Voltmeter @ Check that there is voltage between ECU terminal + B or + B1
' and body ground. (IG SW ON)
\ OK NO
V + Gt
- Refer to No.1.
T (See page Fl-54)
Check wiring between ECU terminal E1 and body ground.
Voltmeter
)‘_ 0K ' BAD
r Repair or replace.
V o]

Check EGR system. BAD Repair or replace
s FI1246 (See page EC-24) '
0K
Ohmmeter ®

® Check EGR gas temp.
sensor. (See page FI-172)

BAD OK
Replace EGR gas Check wiring between ECU and EGR
temp. sensor. gas temp. sensor.
r oK 1 BAD
Fi2674 Try another ECU. Repair or replace.




FI-68 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

EFI SYSTEM CHECK PROCEDURE

ECU (5S-FE A/T)
= r ; HINT:
\aitmeter Jh= e Perform all voltage measurements with the connectors
>\wf/ 7 disconnected.
T E1 : e Verify that the battery voltage is 11 V or more when the
+B - ignition switch is in “ON” position.
+

Using a voltmeter with high impedance (10 k/V mini-
mum), measure the vuitage at each terminal of the wiring
e connectors.

Terminals of ECU

Symbol Terminal Symbol Terminal Symbol Terminal
EO1 POWER GROUND = A/C A/C COMPRESSOR
E02 POWER GROUND G1 DISTRIBUTOR ACT A/C AMPLIFIER
No.10 INJECTOR NE DISTRIBUTOR SPD SPEED SENSOR (for Meter)
- E1 ENGINE GROUND oD CC ECU
No.20 INJECTOR VF CHECK CONNECTOR PS POWER STEERING ECU
- GEe DISTRIBUTOR =
ISCO ISC VALVE DC CHECK CONNECTOR oD2 OD MAIN SWITCH
EGR EGR VALVE T CHECK CONNECTOR -
ISCC ISC VALVE ox1 OXYGEN SENSOR (MAIN) PSCT POWER STEERING ECU

- * OX2 SUB-OXYGEN SENSOR : -
FPU FUEL PRESSURE VSV ™ =

STJ COLD START INJECTOR THW WATER TEMP. SENSOR B/K STOP LIGHT SWITCH
IGT IGNITER IDL THROTTLE POSITION SENSOR -
S ECT SOLENOID THA INTAKE AIR TEMP. SENSOR -
L NEUTRAL START SWITCH VTA THROTTLE POSITION SENSOR FC CIRCUIT OPENING RELAY
s2 ECT SOLENOID PIM VACUUM SENSOR ELS g:ﬁglég;:;ssvﬁgg:
2 NEUTRAL START SWITCH * THG EGR GAS TEMP. SENSOR +B1 EFI MAIN RELAY
SL ECT SOLENOID vC VACUUM SENSOR BATT BATTERY
SP2 SPEED SENSOR (for ECT) E2 SENSOR GROUND +B EFlI MAIN RELAY
IGF IGNITER STA STARTER SWITCH
E21 SENSOR GROUND NSW NEUTRAL START SWITCH * CALIF. only

Engine & ECT ECU Terminals

L o UL P LN N U L
EO1 EE.-HE% 1scoliscc| FPU|STJ| S1 | S2 | SL |IGF NE VF | DG |OX1 THW|THA|PIM| VC STA|A/CiSPD} PS |OD2|PSCT} W |B/K ELS'BA'I'I
EO02 EGR IGT| L 2 |SPZ|EZ1 |G | E1 G@ T |OX2 IDL | VTA|THG| E2 nsw|ACTIOD1 FC +B]+ Bil

FI2796




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter F1-69
Voltage at ECU Wiring Connectors
No. Terminals Condition STD voltage (V) | See page
1] B g IG SW ON 10-14 FI-70
+ B1 - ]
2 | BATT-E1 — 10-14 FI-71
IDL - E2 Throttle valve open 8-14
VC - E2 — 45-55
3 IG SW ON Throttle valve fully closed Fl-72
(Throttle opener must be) 08-1.2
VTA - E2 cancelled first
Throttle valve fully open 3.2-42
PIM - E2 33-39
4 Fl-74
VC - E2 |G SW ON 45-55
No.10 EO1
5 No.20 ~ E02 10-14 FI-75
6 | THA -E2 Intake air temp. 20°C (68°F) 1.7 - 31 FI-76
IG SW ON
7 | THW-E2 Coolant temp. 80°C (176°F) 0.3-0.8 FI-77
8 STA - E1 Cranking 6-14 FI-78
9 IGT - E1 Cranking or idling 08-1.2 FI-79
ISCC
10 ISCO_E1 IG SW ON 8-14 FI-80
11 W - E1 No Tcrouble ( CHECK” engine warning light off) and 10 - 14 FI-81
engine running
12 A/C-E1 IG SW ON Air conditioning ON 8-14 FI-82
Engine & ECT ECU Terminals
(L F UL qF — LI L —aF LI
eo1 | g | Ne: scdlscc FPU|STJ| 81| s2 | sL |iGF Ne| | vF | oG jox1 THWITHAIPIM | vC | [STA|A/C]sPD| PS |oD2{pscT| w |B/K Elem
£02 EGR IGT| L | 2 |sP2|e21| 61| er ] o] T |oxe oL [vtafTHa] E2 | InswjacT|op1 FC +3[+ B1

FI2796




FI-70 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No Terminals Trouble Condition STD voltage
+B
1 +B1” E1 No voltage IG SW ON 10 - 14V
Ignition Switch Engine & ECT ECU
e
AM2
1G2
Fuse Fuse
AM2 EFI
7.5A 15A
>+ B1
FL FL
MAIN (¢ AM2
2.0L 40A

Battery

0+ B

FI5742

F12757

0o000000
COnOOOOODOoR)

FI2765

®

(IG SW ON)

There is no voltage between ECU terminals +B or +B1 and E1.

@ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)
NO ‘ oK
@ Check wiring between ECU terminal E1 and body
ground.
0K BAD
)
Try another ECU. Repair or replace.

Check fuses, fusible links and BAD )
. . =~ Repair or replace.
ignition switch.

0K

)
Check EFI main relay. BAD
Replace.

(See page FI-156)

OK

|

Check wiring between EFl main BAD —
relay and battery. P place.




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-71
No. Terminals Trouble Condition STD voltage
2 BATT - E1 No voltage - 10-14V
Engine & ECT ECU
e
> BATT
Fuse
EFI
156 A
FL
AM2
40 A
FL
MAIN
20L
Battery r-l E1
FI5738
_@ (D There is no voltage between ECU terminals BATT and E1.
ECU
IEBDDDE'EDDD 00! (|
. 2000000 300 |
Yoltmater W \ ® Check that there is voltage between ECU terminal BATT and body
'E1 ' / ground.
BATT
NO OK
Check wiring between ECU terminal E1 and body
A @ ground.
ECU ) 0K BAD

Voltmeter

[e]e]

FI2754

1

Try another ECU.

i

Check fuse and fusible links.

Repair or replace.

BAD

oK

|

Ohmmeter

Check wiring between ECU terminal

and battery.

Replace.

BAD

FI2755

1

Repair or replace.




FI-72 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD Voltage

IDL - E2 Throttle valve open 8-14V

VC - E2 - 45-55V

3 No voltage IG SW oN | Throttle valve fully closed
Throttle opener must be 08-1.2V
VTA - E2 cancelled first
Throttle valve fully open 3.2-42V

Throttle Position Sensor

Engine & ECT ECU

o\ E2
iDL
T i
VC

F11366

FI2762

Voltmeter

FI2767

®

Throttle Position Sensor

Ve
VTA
IDL

E2

Ohmmeter

Fl4757

e IDL - E2

@ There is no voltage between ECU terminals IDL and E2.

(IG SW ON) (Throttle valve open)

® Check that there is voltage between ECU terminal +B (+ B1) and

body ground. (IG SW ON)

NO oK
|

Check wiring between ECU terminal E1 and body ground.

0K

]
Try another ECU.

Refer to No.1. BAD

BAD

Repair or replace.

(See page FI-70)

OK
)

@ Check throttle position sensor.

(See page FI-141)

BAD oK
!

Repair or replace.

BAD

Repair or replace

throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI-73

®

ECU

Voltmeter )— '

Fi2764

e VC - E2

@ There is no voltage between ECU terminals VC and E2.

(IG SW ON)

|

Check that there is voltage between ECU terminal +B (+B1) and

body ground. (IG SW ON)

oK

@ Check throttle position sensor.
(See page FI-141)

@

Throttle Position Sensor

vC Ohmmeter
VTA-L =

IDL

E2

Fl4757

BAD OK

NO

Refer to No.1.
(See page FI-70)

Repair or replace. =
position sensor.

Check wiring between ECU and throttle

oK

Try another ECU.

e VTA - E2

BAD

Repair or replace
wiring.

@ There is no specified voltage at ECU terminals VTA and E2,

(IG SW ON)

@ Check that there is voltage between ECU terminals VC and E2.

(IG SW ON)
NO oK
FI2763 Refer to VC - E2 trouble
section.
OK r

Voltmeter

Fi2764

®

@ Check throttle position sensor.
(See page FI-141)

BAD

OK

Check wiring between ECU and
throttle position sensor.

BAD

Repair or replace.

OK

Try another ECU.

F14757

Repair or replace.




FI-74 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD voltage
PIM - E2 3.3-39V
4 No voltage IG SW ON
VC - E2 45-55V
Engine & ECT ECU
B2 —OE2 (E21)
PIM PIM
vC Ve
Vacuum Sensor
(Manifold Absolute)
Pressure Sensor b E1
_‘ —
FI1226
C) e PIM - E2, VC - E2
ECU @ There is no voltage between ECU terminals PIM or VC and E2.
{mmmum ‘ (IG SW ON)
Voltmeter § PIi\jI AN IS
N
VC ;
7 @ Check that there is voltage between ECU terminal + B (+B1) and
body ground. (IG SW ON)

FI5128

FI2757

OK

NO

3

Refer to No.1.
(See page FI-70)

(8) Check wiring between ECU terminal E1 and body ground.

oK

Check vacuum sensor.
(See page FI-170)

ECU

BAD

e

Ohmmeter —

Lo ]
o

O:

[e]e]

F12755

OK

BAD

Repair or replace.

Replace vacuum
sensor.

Check wiring between ECU and vacuum

sensor.

OK

/

Try another ECU.

BAD

Repair or replace.




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-75
No. Terminals Trouble Condition STD voltage
No.10 EO1
5 No.20 ~ E02 No voltage IG SW ON 10-14V
Ignition Switch
AM2
IG2 Engine & ECT ECU
Fuse )
AM2
7.5A
. FL No.1 | No.2 | No.3 [ No.4
) MAIN
¢ 2.0L Injector
Ignition
Main @
Battery Relay

FI6735

® There is no voltage between ECU terminals No.10 and/or No.20
and EO1 and/E02. (IG SW ON)

@ Check that there is voltage between ECU terminal No.10 and/or
No.20 and body ground.

NO OK
|

Check wiring between ECU terminal EO1 and/or E02 and
FI5083
body ground.

OK BAD
|

Try another ECU.

Repair or replace.

Check fuse, fusible links, ignition BAD
switch and ignition relay.

Repair or replace.

oK

@ Check resistance of each injector.
STD resistance: Approx. 13.8 Q

OK OK
|
Replace injector.
Check wiring between ECU terminal BAD ~| Repair or replace
Inject_(;r—_ No.10 and/or No.20 and battery. PR OrTIRIAce.

Fl4971




FI-76 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

No.| Terminals Trouble Condition STD voltage

6 THA - E2 No voltage IG SW ON Intake air temperature 20°C (68°F) 1.7-31V

Engine & ECT ECU

Intake Air Temp. Sensor +B (+B1)

THA & THA

Fa?

—@—‘GEZ —0 E2 (E21)

» E1

FI3572

®There is no voltage between ECU terminals THA and E2.
(IG SW ON)

@-Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)

oK NO

FI2767 Refer to No.1.
(See page FI-70)

Check wiring between ECU terminal E1 and body ground.

OK BAD

@ Check intake air temp. sensor.

(See page FI-169) Repair or replace.

BAD OK
FI2757
Replace intake air Check wiring between ECU and intake air
Ohmmeter temp. sensor. temp. sensor.
Intake Air ® ol P
Temp. Sensor
OK BAD
|
Try another ECU, Repair or replace.

FI5777




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter F1-77

No. Terminals Trouble Condition STD voltage

7 THW - E2 No voltage IG SW ON Coolant temperature 80°C (176°F) 03-08V

Engine & ECT ECU

Water Temp. Sensor r(+ B (+B1)

—
STHW

¢ Q@ THW
—CAD—F2 J E2 (E21)

YE1

=

FI3572

@ There is no voltage between ECU terminals THW and E2.
(IG SW ON)

[

@ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)

OK NO
|
Refer to No.1.

(See page FI-70)

Fi2766

Check wiring between ECU terminal E1 and body ground.

OK BAD
|

@ Check water temp. sensor.

(See page FI-168) Repair or replace.

BAD oK
ALILT Replace water Check wiring between ECU and water
temp. sensor. temp. sensor.
Ohmmeter Water @
Temp. OK BAD
A Sensor 1

Try another ECU. Repair or replace.

FI5769




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI1-78
No.| Terminals Trouble Condition STD voltage
8 STA - E1 No voltage Cranking 6-14V
Ignition Switch
AM2 ST2 Engine & ECT ECU
"
iﬁeza Neuta
DA
5 Switch
FL
MAIN% P l STA
2.0L :
Starter Starter
Relay
Battery T P
e -rﬂ E1
= = ——

FI5736

®

(IG SW START)

There is no voltage between eCU terminals STA and E1.

1

Check starter
operation.

oK

Check wiring between ECU terminal STA
and ignition switch terminal ST2.

FI2768

ECU
Ohmmeter e
FI2755
Voltmeter @
Terminal
-/"l‘w 50 Starter

i
FI0336

BAD OK

Y

BAD

Repair or replace.

ground.

Check wiring between ECU terminal E1 and body

oK

|
Try another ECU.

Y

Check fuse, fusible links, battery,

BAD

BAD
|

Repair or replace.

wiring, ignition switch, starter relay
and neutral start switch.

OK

Repair or replace.

®

Check that there is voltage at terminal 50 of starter.
(IG SW START) STD voltage: 6-14V

oK NO

Check starter.

Check wiring between ignition switch
terminal ST2 and starter terminal 50.




EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-79
No.| Terminals Trouble Condition STD voltage
9 IGT - E1 No voltage Idling 08-1.2V
Ignition Switch
Engine & ECT ECU
AM2 - —
iG To Tachometer
— -

Fuse
AM2
7.5A

FL Ignition Coil

AM2

( MAIN 40A ,
: Igniter
QIGT
Ignition
Battery Main IGF
Relay
E1
- Fi5740
@ @ There is no voltage between ECU terminals IGT and E1.
ECU (Idling)

F12770

Voltmeter

@

ECU
. m—
EEI:\D ! [m] 3,
IGT | )

Fi2771

FI2765

ground. (ldling)

@ Check that there is voltage between ECU terminal IGT and body

NO

OK

@ Check wiring between ECU
terminal E1 and body ground.

BAD _| Repair or

OK

Try another ECU.

Replace.

Repair or replace.

Check wiring between ECU and

Repair or replace.

Check fuse, fusible links, ignition BAD
switch and ignition main relay.
OK
BAD
Check distributor. (See page 1G-13)
OK
BAD

battery.

OK

BAD

Repair or replace.

Check igniter. (See page 1G-13)

Repair or replace.




FI-80 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage
ISCC
10 ISCO-E1 No voltage IG SW ON 8-14V

Ignition Switch
Engine & ECT ECU

AM2 -
' ISCC
Fuse Q Fuse ISCO
AM2 EFI
75A b 15A
EFI ISC Valve
Main
FL FL
MAIN AM2 Relay
2.0L 40A I -
+B
Battery
I
= = - FI5741
@® 0 There is no voltage between ECU terminals ISCC or ISCO and E1.
(IG SW ON)
ISCO IScc ECU

Voltmeter

m
-

@ Check that there is voltage between ECU terminal +B or +B1 and
body ground. (IG SW ON)

oK ' NO

FI5129

Refer to No.1.
(See page FI-70)

Check resistance between ISC valve| gap
(3 terminals +B and ISCC or ISCO. Replace ISC valve.
STD resistance: 19.3-2230Q

OK

Check wiring between ECU and ISC | BAD | Repair or replace
valve. wiring.

F12757

oK

Ohmmeter ®

Try another ECU.

FI5039 FI5032

ISC Valve




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI1-81
No.| Terminals Trouble Condition STD voltage
11 W - E1 No vaitage No trou!)la ( CHFCK engine warning light off) 10-1aV
and engine running.

@

Engine & ECT ECU
~ ™

To Ignition Switch (1G1 }-—cf\-o———q;

Fuse
GAUGE
7.5A

"CHECK" Engine
Warning Light

Combination Meter

B

- J

F10728

@ @ There is no voltage between ECU terminals W and E1.
ECU (Idling)
Voltmeter =
W @ Check that there is voltage between ECU terminal W and body
: ground.
NO oK
Check wiring between ECU terminal E1 and body
Fi2772 @
ground.
0K BAD
ECU @
i = Try another ECU. Repair or replace.

Voltmeter W }M{ W
/

FI2773

F12755

warning light.

Check fuse GAUGE (7.5A) and check engine

OK BAD

)

epair or replace.

Fuse blows again.

Check wiring between ECU terminal
W and fuse.

BAD

Repair or replace.




FI-82 EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

No. Terminals Trouble Condition STD voltage

12 A/- E1 No voltage Air conditioning ON 8-14V

Engine & ECT ECU
)

To A/C Amplifier 4 0A/C

'—<]5 E1

A/C Compressor

F10922

@ There is no voltage between ECU terminal A/C and E1.
(Air conditioning ON)

@ Check that there is voltage between ECU terminal A/C and body

Ground.
0K oK
‘Check wiring between ECU terminal E1 and body
FI3576 @
ground.
OK BAD
Try another ECU. Repair or replace.
Check wiring
Check compressor running. — | between ECU
BAD termlln.al A/C and
amplifier.
BAD
Repair or replace.

BAD

Check that there is voltage between ;
= Repair or replace.

amplifier terminal and body ground.

oK

BAD

Check wiring between amplifier and :
= Repair or replace.

ECU or compressor.

FI2755




EFI SYSTEM - Troubleshooting with Volt/Ohmmeter FI-83

Check Connector

Engine & ECT ECU

Sub-Oxygen Sensor
(CALIF. only)
,~1~E1
e —————0x2
Oxygen Sensor (Main)
"""""" = e T,
_________ - - - — - —— -
E1
E—

Fi3s41
(@] (@ _There is no voltage between ECU terminal VF and E1.
Check that there is voltage between ECU terminal VF and body
ground.
OK § OK
[ Check wiring between ECU terminal E1 and body ground. |
{ OK | BAD
| Try another ECU. ——={ Repair or replace. |
. BAD
— ‘E air leaking into air induction system? |——| Repair air leak. |
* OK BAD
| Check spark plugs. (See page 1G-11 )_I——[ Repair or replace. |
Check Connector @ } oK
TEI Check distributor and ignition system BAD :
(See page 1G-4) g : Repair or replace.
‘ Ok BAD
[ Check fuel pressure.(See page FI-87) |——| Repair or replace. ]
‘ oK BAD
. | Check injections. (See page FI-120) |—>’_Repair or replace. |
2 § OK
* Check cold start injector. BAD_ ;
(See page FI-102) Repair or replace.
‘ ok BAD
|_Check vacuum sensor (See page FI-131) I——Iﬂepair or replace. |
{ OK
Check operation of oxygen sensor(s). BAD
@ (See pages FI-173 and 175) System normal
} BAD
Check wiring between oxygen sensor(s) BAD S
and ECU. Repair wiring.
§ OK
e »'ka FIS?Zg Lﬁeplace oxygen sensor(s). | * Rich malfunction only
%S ™ FI572




FI-84

EFlI SYSTEM - Troubleshooting with Volt/Ohmmeter

CALIF. only

EGR
Valve

EGR Gas Temp. Sensor

Engine & ECT ECU

L+B(+B1)

OTHG

QE2 (E21)

E1

F12680

(1IG SW ON)

® There is no voltage between ECU terminals THG and E2.

Voltmeter

@ Check that there is voltage between ECU terminal + B or +B1
and body ground. (IG SW ON)

I

[CpQO

F12757

OK

NO

Refer to No.1.
(See page FI-70)

Check wiring between ECU terminal E1 and body ground.

oK

|

BAD

Repair or replace.

Check EGR system.
(See page EC-24)

BAD

Repair or replace.

OK

EGR Gas Temp.
Sensor

gﬂ’_ﬂ.

Ohmmeter

®

FI2674

@ Check EGR gas temp.
sensor. (See page FI-172)

BAD

oK

Replace EGR gas
temp. sensor.

Check wiring between ECU and EGR
gas temp. sensor.

oK BAD

Try another ECU.

Repair or replace.




EFl SYSTEM - Fuel System (Fuel Pump) FI-85

FUEL SYSTEM
Fuel Pump

Check Valve

K Bearing
Relief Valve o = QUTLET INLET

Armature

Magnet

Bearing

Impeller
INLET
FIO530 FI1479
3S-GTE
Ignition Switch
AM2 63
ST2
g:::;:h Check
Switch Connector
Fuel Pump Relay Fuel Pump
Starter
Relay
EFI Fue! Pump
Main Circuit Resistor
Relay L Opening To ECU (FPR)
To ECU (FC)
+B

1=

FI5778




FI1-86

EFI SYSTEM - Fuel System (Fuel Pump)

5S-FE

Fuse

2.0L

Battery

Ignition Switch

AM2

1G2
ST2

Clutch Start
Switch (M/T)
or

Neutral Start
Switch (A/T)

Starter
Relay

EFI
Main
Relay

Check
Connector

+B

Fuel Pump

Circuit
Opening
Relay

To ECU (FC)

FI5779




EFI SYSTEM - Fuel System (Fuel Pump) FI1-87

Check Connector
FP
+B

FI5752

FI5702

ON-VEHICLE INSPECTION

1.

CHECK FUEL PUMP OPERATION

(a) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(b) Turn the ignition switch ON.
NOTICE: Do not start the engine.

(c) Check that there is pressure in the hose from the fuel
filter.

HINT: At this time, you will hear fuel return noise.

(d) Turn the ignition switch OFF.
(e) Remove SST.
SST 09843-18020

If there is no pressure, check the following parts:
e Fusible links
e Fuses (EFI 15A, AM2 7.5A, 1.0Y)
e EFI main relay
e Fuel pump
e Fuel pump relay (3S-GTE)
e Fuel pump resistor (3S-GTE)
e ECU
e Wiring connections
(3S-GTE)
CHECK FUEL PRESSURE
(a) Check the battery voltage above 12 volts.

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

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.



FI-88

EFI SYSTEM — Fuel System (Fuel Pump)

Check Connector
FP
+B

FI5726

FI5782

FI5702

(¢) Remove the union bolt and two gaskets, and dis-
connect the fuel inlet hose from the delivery pipe.

HINT:

e Put a suitable container or shop towel under the cold _

start injector pipe.
e Slowly loosen the union bolt.

(d) Install SST (pressure gauge) to the delivery pipe
with two new gaskets and the union bolt.

SST 09268-45012
Torque: 300 kg-cm (22 ft-lb, 29 N-m)
(e) Wipe off any splattered gasoline.

(f) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(g) Reconnect the battery negative (-) cable.

(h) Turn the ignition switch ON.
(i) Measure the fuel pressure.

Fuel pressure: 2.3 - 2.7 kg/cm?
(33 - 38 psi, 226 — 265 kPa)

If pressure is high, replace the fuel pressure regulator.
If pressure is low, check the following parts:
e Fuel hoses and connections
e Fuel pump
e Fuel filter
e Fuel pressure regulator
(j) Remove SST.
SST 09843-18020



EFI SYSTEM - Fuel System (Fuel Pump) FI-89

F [ i =’
\ FI5783

FI5784

FI5623

(k) Start the engine.

(1) Disconnect the vacuum sensing hose from the fuel
pressure regulator, and plug the hose end.

(m) Measure the fuel pressure at idling.

Fuel pressure: 2.3 - 2.7 kg/cm?
(33 - 38 psi, 226 - 265 kPa)

(n) Reconnect the vacuum sensing hose to the fuel
pressure regulator and plug the hose end.

(0) Measure the fuel pressure at idling.

Fuel pressure: 1.9 - 2.2 kg/cm?

(27 - 31 psi, 186 - 216 kPa)
If pressure is not as specified, check the vacuum sensing
hose and fuel pressure regulator.

(p) Stop the engine. Check that the fuel pressure re-
mains 1.5 kg/cm? (21 psi, 147 kPa) or more for 5
minutes after the engine is turned off.

If pressure is not as specified, check the fuel pump, pres-
sure regulatoriand/or injector.

(a) After checking fuel pressure, disconnect the battery
negative (-) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012

(r) Reconnect the fuel inlet hose with two new gaskets
and the union bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

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

(t) Check for fuel leakage. (See page FI-9)



FI1-90 EFI SYSTEM — Fuel System (Fuel Pump)

3. (5S-FE)
CHECK FUEL PRESSURE

(a) Check the battery voltage above 12 volts.

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

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK” position and the negative (-) ter-
minal cable is disconnected from the battery.

(c) Remove the union bolt and two gaskets, and dis-
connect the cold start injector pipe from the delivery

pipe.
HINT:

e Put a suitable container or shop towel under the cold
start injector pipe.

e Slowly loosen the union bolt.

Fl14983

(d) Install SST (pressure gauge) to the delivery pipe
with two new gaskets and the union bolt.

SST 09268-45012

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

(e) Wipe off any splattered gasoline.

(f) Disconnect the cold start injector connector.

Gasket FIS766

(g) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020
(h) Reconnect the battery negative (-) cable.

FI5726 (i) Turn the ignition switch ON.
(j) Measure the fuel pressure.

Fuel pressure: 2.7 - 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)

If pressure is high, replace the fuel pressure regulator.
If pressure is low, check the following parts:
e Fuel hoses and connections
Fuel pump

®
(\_\ WL e Fuel filter
' ro— e Fuel pressure regulator




EFI SYSTEM - Fuel System (Fuel Pump) FI-91

FI5749

(k) Remove SST.
SST 09843-18020

(I) Start the engine.

(m) Disconnect the vacuum sensing hose from the fuel
pressure regulator.

(n) Measure the fuel pressure at idling.

Fuel pressure: 2.7 - 3.1 kg/cm?
(38 — 44 psi, 265 - 304 kPa)

(o) Reconnect the vacuum sensing hose to the fuel
pressure regulator and plug the hose end.

(p) Measure the fuel pressure at idling.

Fuel pressure: 2.3 - 2.6 kg/cm?
(33 - 37 psi, 226 - 255 kPa)

If pressure is not as specified, check the vacuum sensing
hose and fuel pressure regulator.

(q) Stop the engine. Check that the fuel pressure re-
mains 1.5 kg/cm? (21 psi, 147 kPa) or more for 5
minutes after the engine is turned off.

If pressure is not as specified, check the fuel pump, pres-
sure regulator and/or injector.

(r) After checking fuel pressure, disconnect the battery
negative (-) cable and carefully remove the SST to
prevent gasoline from splashing.

SST 09268-45012
(s) Reconnect the cold start injector connector.

(t) Connect the cold start injector pipe with two new
gaskets and the union bolt.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

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

(v) Check for fuel leakage. (See page FI-9)



Fi-92

EFI SYSTEM — Fuel System (Fuel Pump)

REMOVAL OF FUEL PUMP

CAUTION: Do not smoke or work near an open flame
when working on the fuel pump.

Fuel Tank

& Gasket

No.2 Center Floor
Crossmember

ﬁ b we ]
Fuel Tank Band

Dram Plug
| 300 (22, 29) ! — &
Radiator Pipe /

A/C Hose

Heat Insulator

No.1 Center Floor Crossmember

Parking Brake Cable

Parking Brake Intermediate -
e ¢ Engine Under Cover

Lever

Fuel Tank Protector

Front Luggage Under Cover

[kg-cm (ft-Ib, N-m) | : Specified Torque

€ Non-reusable part FI5801




EFl SYSTEM - Fuel System (Fuel Pump) FI-93

Center Instrument Finish Panel

LH Rear Lower
Instrument Finish
Panel

Ash Receptacle Box

Floor Service Hole Cover

Upper Console Panel

Fuel Sender
Gauge Connector

Ash Receptacle
Console Box Retainer

Fuel Pump Connector

F15809

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK” position and the negative (-) ter-
minal cable is disconnected from the battery.

2. DISCONNECT FUEL PUMP CONNECTOR AND FUEL
SENDER GAUGE CONNECTOR
(a) Remove the following parts:
e Console boxes

e LH lower instrument finish panel
e Center instrument finish panel

e Ash receptacle box

e Ash receptacle retainer

(b) Disconnect the fuel pump connector and fuel
sender gauge connector.

(c) Remove the two screws and floor service hole
cover.

FI5461




Fi-94 EFI SYSTEM - Fuel System (Fuel Pump)

FI5439

3
4.
5
6

10.

REMOVE ENGINE UNDER COVERS
REMOVE FRONT LUGGAGE UNDER COVER
REMOVE FUEL TANK PROTECTORS

DRAIN FUEL

REMOVE PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER

(a) Remove the four bolts and intermediate lever.
(b) Remove the two bolts and crossmember.

(c) Disconnect the parking brake cable from the inter-
mediate lever.

DISCONNECT A/C HOSES FROM BODY

Remove the four bolts, and disconnect the two A/C
hoses from the body.

DISCONNECT RADIATOR PIPES FROM BODY

Remove the six bolts, and disconnect the two radiator
pipes from the body.

REMOVE FUEL TANK HEAT INSULATORS
Remove the six nuts and two heat insulators.



EFl SYSTEM - Fuel System (Fuel Pump) FI-95

11. DISCONNECT FUEL HOSES AND TUBE
CAUTION: Remove the fuel filter cap to prevent the
fuel from flowing out.
(a) Fuel inlet hose
(b) Fuel breather hose
(c) Fuel pump tube
(d) Fuel return hose
(e) Two fuel evaporative bent hoses
12. REMOVE FUEL TANK
(a) Remove the bolt, pin and tank band.
(b) Remove the two bolts and No.2 center floor cross-
member.
(c) Remove the fuel tank.
13. REMOVE FUEL PUMP FROM FUEL TANK
(a) Remove the bolt holding the fuel pump tube to the
fuel tank.
(b) Remove the five bolts, and pull out the pump.
(c) Remove the gasket from the pump bracket.
COMPONENTS

4 Non-reusable part

Fuel Pump Bracket

Fuel Hose

Fuel Pump

Fuel Pump Filter

@5——Rubber Cushion

FI5464




FI-96 EFI SYSTEM - Fuel System (Fuel Pump)

Fl4338

Fl1317

DISASSEMBLY OF FUEL PUMP
(See page FI-95)

1.

REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Pull out the lower side of the fuel pump from the
pump bracket.

(b) Remove the rubber cushion from the fuel pump.

(c) Remove the nut and spring washers, and disconnect
the lead wire from the fuel pump. Disconnect the
three lead wires.

(d) Disconnect the fuel hose from the fuel pump, and
remove the fuel pump.

REMOVE FUEL PUMP FILTER FROM FUEL PUMP

(a) Using a small screwdriver, remove the clip.

(b) Pull out the pump filter.

ASSEMBLY OF FUEL PUMP
(See page FI-95)

1.

INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the pump filter with a new clip.

INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Connect the fuel hose to the outlet port of the fuel
pump.

(b) Connect the lead wire to the fuel pump with the
spring washer and nut. Connect the three lead wires

(c) Install the rubber cushion to the fuel pump.

(d) Install the fuel pump by pushing the lower side of
the fuel pump.



EFI SYSTEM - Fuel System (Fuel Pump) FI1-97

FI5463

INSTALLATION OF FUEL PUMP
(See pages FI-92 and 93)

1.

INSTALL FUEL PUMP TO FUEL TANK
(a) Install a new gasket to the pump bracket.
(b) Insert the fuel pump bracket into the fuel tank.

(c) Install the five bolts holding the fuel pump bracket
to the fuel tank.

Torque: 35 kg-cm (35 in.-Ib, 3.4 N-m)

(d) Install the bolt holding the fuel pump tube to the
fuel tank.

INSTALL FUEL TANK

(a) Apply soapy water to the cushions on the fuel tank.

(b) Attach the fuel tank to the body.
(c) Install the fuel tank band with the pin and bolt.
Torque: 300 kg-cm (22 ft-1b, 29 N-m)

(d) Install the No.2 center floor crossmember with the
two bolts,

Torque: 300 kg-cm (22 ft-1b, 29 N-m)

CONNECT FUEL HOSES AND TUBE
(a) Fuel inlet hose

(b) Fuel breather hose

(c) Fuel pump tube

(d) Fuel return hose

(e) Two fuel evaporative bent hoses

INSTALL RADIATOR PIPES TO BODY
Install the two radiator pipes with the six bolts.
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FI5461

5.

10.

1.
12.
13.
14.

INSTALL A/C HOSES TO BODY
Install the two A/C hoses with the four bolts.

INSTALL PARKING BRAKE INTERMEDIATE LEVER
AND NO.1 CENTER FLOOR CROSSMEMBER

(a) Connect the parking brake cable to the intermediate
lever.

(b) Install the intermediate lever with the four bolts.
(c) Install the crossmember with the two bolts.

CONNECT FUEL PUMP CONNECTOR AND FUEL
SENDER GAUGE CONNECTOR

(a) Install the floor service hole cover with the two
SCrews.

(b) Connect the fuel pump connector and fuel sender
gauge connector.

(c) Install the following parts:
e Ash receptacle retainer
e Ash receptacle box
e Center instrument finish panel
e LH rear lower instrument finish panel
e Console boxes

FILL WITH FUEL

CHECK FOR FUEL LEAKAGE (See page FI-9)

INSTALL FUEL TANK HEAT INSULATORS
Remove the six nuts and two heat insulators.

INSTALL ENGINE UNDER COVERS
INSTALL FUEL TANK PROTECTORS
INSTALL FRONT LUGGAGE UNDER COVER

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Cold Start Injector (3S-GTE)
To Circuit
ik : Opening Relay
Gontibetor To IEnmcln Switch (ST2) {STAl N

Terminal

Solenoid Coil STA STJ ‘ -
Spring ( E
INJECTION |
v FUEL ‘
= A
f—
INJECTION |
Plunger | ) g
Strainer ECU (STJ) Cold Satrt Injector
Time Switch L
FI5297 FI1374

INSPECT RESISTANCE OF COLD START INJECTOR

Remove the throttle body.
(See steps 1 to 8, 10 and 11 on pages FI-135 and
136)

Disconnect the cold start injector connector.

Using an ohmmeter, measure the resistance be-
tween the terminals.

Resistance: 2-4Q

If the resistance is not as specified, replace the cold start
injector.

(d) Reconnect the cold start injector connector.

(e) Reinstall the throttle body.
(Seesteps 2, 3and 5to 12 on page FI-138 and 139)

(a)

(b)
(c)

REMOVAL OF COLD START INJECTOR

1.

REMOVE THROTTLE BODY
(See steps 1 to 8, 10 and 11 on pages FI-135 and 136)

DISCONNECT COLD START INJECTOR
CONNECTOR

REMOVE COLD START INJECTOR PIPE
Remove the two union bolts and four gaskets and injec-
tor pipe.

HINT:

e Put a suitable container or shop towel under the injec-
tor pipe.

e Slowly loosen the union bolt.
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4, REMOVE COLD START INJECTOR
Remove the two bolts, cold start injector and gasket.

INSPECTION OF COLD START INJECTOR

1. INSPECT INJECTION OF COLD START INJECTOR

CAUTION: Keep injector clear of sparks during the
test.

(a) Install SST (two unions) to the injector and delivery
pipe with four new gaskets and the union bolts.

SST 09268-41045 (09268-41080)

(b) Connect SST (hose) to the unions.
SST 09268-41045

(¢) Connect SST (wire) to the injector.
SST 09842-30050

(d) Put a container under the injector.

(e) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(f) Reconnect the battery negative (-) cable.
(g) Turn the ignition switch ON.

NOTICE: Do not start the engine.

(h) Connect the test probes of the SST (wire) to the
battery, and check that the fuel spray is as shown.

SST 09842-30050

NOTICE: Perform this check within the shortest pos-
sible time.
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FI5308

—

2.

INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes
of SST (wire) from the battery and check for fuel
leakage from the injector.

SST 09842-30050

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative (-) cable.

(c) Remove SST.

SST 09268-41045, 09842-30050 and 09843-18020

INSTALLATION OF COLD START INJECTOR

1.

INSTALL COLD START INJECTOR
Install a new gasket and the injector with the two bolts.
Torque: 60 kg-cm (52 in.-Ib, 5.9 N-m)

INSTALL COLD START INJECTOR PIPE

Install the injector pipe with four new gaskets and the
two union bolts.

Torque: 180 kg-cm (13 ft-Ib, 18 N-m)

CONNECT COLD START INJECTOR CONNECTOR

INSTALL THROTTLE BODY
(See steps 2, 3 and 5 to 12 on pages FI-138 and 139)
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Cold Start Injector (5S-FE)

Solenoid Coil

INJECTION

Plunger

Spring

Connector Terminal To Circuit

F11862 Fl1374

Opening Relay
To Ignition Switch (ST2) (STA)

-
- -

STAL [sTy B __lstA

l

Ecu”(sm) " Cold Start Injector
Time Switch

ON-VEHICLE INSPECTION
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Disconnect the cold start injector connector.

(b) Using an ohmmeter, measure the resistance be-
tween the terminals.

Resistance: 2-40Q

If the resistance is not as specified, replace the cold start
injector.

(c) Reconnect the cold start injector connector.

REMOVAL OF COLD START INJECTOR

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.

DISCONNECT COLD START INJECTOR CONNECTOR

REMOVE COLD START INJECTOR PIPE
Remove the two union bolts and four gaskets and injec-
tor pipe.

HINT:
e Put a suitable container or shop towel under the injec-
tor pipe.

e Slowly loosen the union bolt.
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Union Bolt—E
New
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4.

REMOVE COLD START INJECTOR
Remove the two bolts, cold start injector and gasket.

INSPECTION OF COLD START INJECTOR

1.

INSPECT INJECTION OF COLD START INJECTOR
CAUTION: Keep clear of sparks during the test.

(a) Install SST (two unions) to the injector and delivery
pipe with four new gaskets and the union bolts.

SST 09268-41045 (09268-41080)

(b) Connect SST (hose) to the unions.
SST 09268-41045

(c) Connect SST (wire) to the injector.
SST 09842-30050

(d) Put a container under the injector.

(e) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(f) Reconnect the battery negative (-) cable.
(g) Turn the ignition switch ON.

NOTICE: Do not start the engine.

(h) Connect the test probes of the SST (wire) to the
battery, and check that the fuel spray is as shown.

SST 09842-30050

NOTICE: Perform this check within the shortest pos-
sible time.
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EFI SYSTEM - Fuel System (Cold Start Injector (5S-FE))

2,

INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes
of SST (wire) from the battery and check fuel leak-
age from the injector.

SST 09842-30050

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative (-) cable.

(c) Remove SST.

SST 09268-41045, 09842-30050 and 09843-18020

INSTALLATION OF COLD START INJECTOR
1.

INSTALL COLD START INJECTOR
Install a new gasket and the injector with the two bolts.
Torque: 95 kg-cm (82 in.-lb, 9.3 N:m)

INSTALL COLD START INJECTOR PIPE

Install the injector pipe with four new gaskets and the
two union bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

CONNECT COLD START INJECTOR CONNECTOR

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page FI-9)
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Fuel Pressure Regulator (3S-GTE)

FROM
DELIVERY PIPE

Vacuum Fyel
Sensing  Return
Hose
)
\ (@ -
" Y - \
Fuel
Pressure
Regulator
Vacuum . .
: Vacuum Sensing Pipe
Sensing (On Injector Cover)
FI5204 Hose FI5785

FIS371

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page FI-87)

REMOVAL OF FUEL PRESSURE REGULATOR

1.

REMOVE THROTTLE BODY
(See steps 1 to 8, 10 and 11 on pages FI-135 and 136)

REMOVE INJECTORS, FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY
(See steps 2 to 15 on pages FI-111 and 112)

REMOVE FUEL INLET HOSE FROM DELIVERY PIPE
(See step 16 on page FI-113)

REMOVE INJECTOR COVER FROM DELIVERY PIPE
(See step 1 on page FI-115)

REMOVE FUEL PRESSURE REGULATOR

(a) Loosen the lock nut, and remove the pressure regu-
lator.

(b) Remove the O-ring from the pressure regulator.
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EFI SYSTEM — Fuel System (Fuel Pressure Regulator (3S-GTE))

New O-Ring

FI5065

Return

N e

FI5371

INSTALLATION OF FUEL PRESSURE
REGULATOR

1.

INSTALL FUEL PRESSURE REGULATOR
(a) Fully loosen the lock nut on the pressure regulator.

(b) Apply a light coat of gasoline to a new O-
ring, and install it to the pressure regulator.

(c) Completely thrust the pressure regulator into the
delivery pipe by hand.

(d) Turn the pressure regulator counterclockwise until
the fuel return port faces in the direction indicated in
the figure.

(e) Tighten the lock nut.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

INSTALL INJECTOR COVER TO DELIVERY PIPE
(See step 4 on page FI-116)

INSTALL FUEL INLET HOSE TO DELIVERY PIPE
(See step 1 on page FI-115)

INSTALL INJECTORS, FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY
(See steps 2 to 15 on pages FI-117 to 119)

INSTALL THROTTLE BODY
(See steps 2, 3 and 5 to 12 on pages FI-138 and 139)
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Fuel Pressure Regulator (5S-FE)

Fuel Return Pipe

Diaphragm
Check Valve

Regulator

\ O
) I © 2
' Vacuum PR - \
Sensing Vacuum Sensing

FROM Hose Hose

DELIVERY PIPE
Fuel Pressure VSV

Fi1228 FI5713

ON-VEHICLE INSPECTION
INSPECT FUEL PRESSURE (See page FI-90)

REMOVAL OF FUEL PRESSURE REGULATOR

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.

2. REMOVE RH ENGINE HOOD SIDE PANEL

3. (w/ CRUISE CONTROL SYSTEM)
REMOVE CRUISE CONTROL ACTUATOR
(See step 11 page EM-182)

4. DISCONNECT VACUUM SENSING HOSE FROM FUEL
PRESSURE REGULATOR

FI5632
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FI5714

FI5715

FI5715

FIS714

5. DISCONNECT FUEL RETURN PIPE FROM FUEL PRES-
SURE REGULATOR

Remove the union bolt and two gasket, and disconnect
the return pipe from the pressure regulator.

HINT:
e Put a suitable container or shop towel under the pres-
sure regulator.

e Slowly loosen the union bolt.

6. REMOVE FUEL PRESSURE REGULATOR

(a) Remove the two bolts, and pull out the pressure
regulator.

(b) Remove the O-ring from the pressure regulator.

INSTALLATION OF FUEL PRESSURE
REGULATOR
1. INSTALL FUEL PRESSURE REGULATOR

(a) 'Apply a light coat of gasoline to a new O-ring, and
install it to the pressure regulator.

(b) Install the pressure regulator with the two bolts.
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

2. CONNECT FUEL RETURN PIPE TO FUEL PRESSURE
REGULATOR

Install the return pipe with new two gaskets and the
union bolt.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
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FI5633

3. CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR

4. (w/ CRUISE CONTROL SYSTEM)
INSTALL CRUISE CONTROL ACTUATOR
(See step 33 page EM-225)

5. INSTALL RH ENGINE HOOD SIDE PANEL

6. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

7. CHECK FOR FUEL LEAKAGE (See page FI-9)
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Injectors (3S-GTE)

Needle Valve

Connector (Black Color)

Connector Terminal

INJECTION

FUEL Solenoid Coil

FI5207

FI5624

crewdriver

FI5625

ON-VEHICLE INSPECTION

1.

INSPECT INJECTOR OPERATION
Check operation sound from each injector.

(a) W.ith the engine running or cranking, use a sound
scope to check that there is normal operating noise
in proportion to engine rpm.

(b) If you have no sound scope, you can check the
injector transmission operation with a screwdriver.

If no sound or an unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECU.

INSPECT INJECTOR RESISTANCE

(a) Remove the throttle body.
(See steps 1 to 8, 10 and 11 on pages FI-135 and
136)

(b) Disconnect the injector connector.

(c) Using an ohmmeter, measure the resistance be-
tween the terminals.

Resistance: 2-4Q
If the resistance is not as specified, replace the injector.
(d) Reconnect the injector connector.

(e) Reinstall the throttle body.
(See steps 2, 3 and 5 to 12 on pages FI-138 and
139)
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FI5755

FI5798

REMOVAL OF INJECTORS

%

10.

1.

12.

REMOVE THROTTLE BODY
(See steps 1 to 8, 10 and 11 on pages FI-135 and 136)

REMOVE LH ENGINE HOOD SIDE PANEL

REMOVE AIR CLEANER
(See step 9 on page EM-134)

REMOVE CHARCOAL CANISTER
(See steps 19 on page EM-136)

REMOVE EGR VSV AND VACUUM MODULATOR
(See step 22 on page EM-66)

REMOVE EGR VALVE AND PIPE
(See step 24 on page EM-66)

REMOVE COLD START INJECTOR PIPE
(See step 3 on page FI-99)

REMOVE COLD START INJECTOR
(See steps 2 and 4 on page FI-100)

REMOVE WATER BY-PASS HOSES AND AIR HOSE
(a) Two ISC water by-pass hoses from No.1 air tube
(b) ISC air hose from No.1 air tube

DISCONNECT VACUUM SENSING HOSE FROM
VACUUM SENSING PIPE ON INJECTOR COVER

DISCONNECT INJECTOR CONNECTORS

DISCONNECT ENGINE WIRE

(a) Disconnect the two wire clamps from the mount
bolts of the No.2 timing belt cover.

(b) Disconnect the two wire clamps from the wire
brackets on the intake manifold.
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13. DISCONNECT FUEL INLET HOSE FROM FUEL FILTER

Remove the union bolt and two gaskets, and disconnect
the inlet hose.

EM8720

14. DISCONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR

15. REMOVE INJECTOR, FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY

(a) Remove the bolt holding the fuel inlet hose to the
water outlet.

(b) Remove the three bolts holding the delivery pipe to
the cylinder head.

FI5769

(c) Remove the delivery pipe assembly.
(d) Remove the four insulators and three spacers.

FIS770
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FI5708
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16. REMOVE FUEL INLET HOSE FROM DELIVERY PIPE
Remove the bolt, union bolt, two gaskets and inlet hose.

INSPECTION OF INJECTORS

1. INSPECT INJECTOR INJECTION

CAUTION: Keep injector clear of sparks during the
test.

(a) Connect SST (union and hose) to the fuel filter
outlet with two new gaskets and the union bolt.

SST 09268-41045 (90405-09015)
HINT: Use the vehicle's fuel filter.

(b) Connect the fuel return hose to the fuel outlet of the
pressure regulator on the delivery pipe.

(c) Connect SST (union and hose) to the delivery pipe
with four new gaskets and the two union bolts.

SST 09268-41045 (09268-41080, 90405-09015)
(d) Put the injector into the graduated cylinder.
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Check Connector

FI5726

Connect

FI5305

FI5306

(e) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(f) Reconnect the battery negative (-) cable.
(g) Turn the ignition switch ON.

NOTICE: Do not start the engine.

(h) Connect SST (wire) to the injector and battery for
15 seconds, and measure the injection volume with
a graduated cylinder. Test each injector two or three
times.

SST 09842-30060
Volume: 95-120cc (5.8 - 7.3 cu in.) per 15 sec.

Difference between each injector:
5 cc (0.3 cu in.) or less

If the injection volume is not as specified, replace the
injector.
INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes
of SST (wire) from the battery and check for fuel
leakage from the injector.

SST 09842-30060

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative () cable.
(c) Remove SST.

SST 09268-41045 and 09843-18020
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FI5466

FI5233

FI5382

New O-Ring

New Insulator

FI5383

REPLACEMENT OF INJECTORS

1.

2.

3.

REMOVE INJECTOR COVER

(a) Disconnect the vacuum sensing hose from the pres-
sure regulator.

(b) Remove the four screws and injector cover.
(c) Remove the four insulators from the injectors.

REMOVE INJECTORS

(a) Apply gasoline between the delivery pipe and injec-
tors.

(b) Using SST, lift up the injector.
SST 09268-74010

(c) Pull out the four injectors from the delivery pipe.

(d) Remove the insulator and two O-rings from each
injector.

INSTALL INJECTORS

(a) Apply a light coat of gasoline to two new O-rings,
and install them to the injector.

(b) Install new insulator and two O-rings to each injec-
tor.
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(c) Push in the four injectors so that the injector con-
nectors are positioned as shown in the figure.

FI5288

4. INSTALL INJECTOR COVER
(a) Place a new insulator on each injector.

(b) Install the injector cover with the four screws.
Torque: 80 kg-cm (69 in.-lb, 7.8 N-m)

(c) Connect the vacuum sensing hose to the pressure
regulator.
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F15708

FI5707

Cylinder
Head

Side

FI5421

FI5759

INSTALLATION OF INJECTORS

1. INSTALL FUEL INLET HOSE TO DELIVERY PIPE

Install the inlet hose with the bolt, two new gaskets and
union bolt.

Torque:
Bolt 80 kg-cm (69 in.-lb, 7.8 N-m)
Union bolt 300 kg-cm (22 ft-lb, 29 N-m)

2. INSTALL INJECTORS, FUEL PRESSURE REGULATOR
AND DELIVERY PIPE ASSEMBLY

(a) Install a new insulator to each injector.

(b) Place the three spacers in position on the cylinder
head.

(c) Place the delivery pipe in position on the cylinder
head.

(d) Install the three bolts holding the delivery pipe to
the cylinder head.

Torque: 195 kg-cm (14 ft-Ib, 19 N-m)
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EM8720

(e) Install the bolt holding the fuel inlet hose to the
water outlet.

CONNECT FUEL RETURN HOSE TO FUEL PRESSURE
REGULATOR

CONNECT FUEL INLET HOSE TO FUEL FILTER

Install the inlet hose with two new gaskets and the union
bolt.

Torque: 300 kg-cm (22 ft-lb, 29 N-m)

INSTALL ENGINE WIRE

(a) Install the two wire clamps to the intake manifold,
with the two bolts.

(b) Install the two wire clamps to the mount bolts of the
No.2 timing belt cover.
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6. CONNECT INJECTOR CONNECTORS
Connect the injector connectors as shown in the figure.

HINT: No.1 and No.3 injector connectors are brown.
No.2 and No.4 injector connectors are gray.

Gray Color

- (b) 7. INSTALL WATER BY-PASS HOSES AND AIR HOSE
(a) Two ISC water by-pass hoses from No.1 air tube
(b) ISC air hose from No.1 air tube

8. CONNECT VACUUM SENSING HOSE TO VACUUM
SENSING PIPE ON INJECTOR COVER

Vacuum Sensing Hose———(a) FIS757

9. INSTALL COLD START INJECTOR
(See steps 1 and 3 on page FI-101)

10. INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-101)

11. INSTALL EGR VALVE AND PIPE
(See step 18 on page EM-92)

12. INSTALL EGR VSV AND VACUUM MODULATOR
(See step 20 on page EM-92)

13. INSTALL CHARCOAL CANISTER
(See step 30 on page EM-177)

14. INSTALL AIR CLEANER
(See step 40 on page EM-179)

15. INSTALL LH ENGINE HOOD SIDE PANEL

16. INSTALL THROTTLE BODY
(See steps 2, 3 and 5 to 12 on pages FI-138 and 139)
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Injectors (5S-FE)

Needle valve

Connector (Yellow Color)

Connector Terminal

.
INJECTION
-

FUEL

Fl4481

Scope FI5687

Ohmmeter

FI5745

ON-VEHICLE INSPECTION

1. INSPECT INJECTOR OPERATION
Check operation sound from each injector.

(a) With the engine running or cranking, use a sounc
scope to check that there is normal operating noise
in proportion to engine rpm.

(b) If you have no sound scope, you can check the
injector transmission operation with your finger.

If no sound or an unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECL.

2. INSPECT INJECTOR RESISTANCE

(a) Disconnect the injector connector.

(b) Using an ohmmeter, measure the resistance be-
tween the terminals.

Resistance: Approx. 13.8 Q
If the resistance is not as specified, replace the injecto..
(c) Reconnect the injector connector.
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FIS767

FI5743

REMOVAL OF INJECTORS

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.

REMOVE ENGINE HOOD SIDE PANELS

REMOVE AIR CLEANER
(See step 9 on page EM-182)

(w/ CRUISE CONTROL SYSTEM)
REMOVE CRUISE CONTROL ACTUATOR
(See step 11 on page EM-182)

REMOVE COLD START INJECTOR PIPE
(See step 3 on page FI-102)

DISCONNECT BRAKE BOOTER VACUUM HOSE
FROM INTAKE MANIFOLD

REMOVE ACCELERATOR BRACKETS
(a) Remove the bolt and RH accelerator bracket.

(b) Disconnect the clip of the engine wire from the LH
accelerator bracket. Remove the two bolts and LH
accelerator bracket.

DISCONNECT INJECTOR CONNECTORS

DISCONNECT ENGINE WIRE

(a) Disconnect the two wire clamps from the mount
bolts of the No.2 timing belt cover.

(b) Disconnect the two wire clamps from the wire
brackets on the intake manifold.
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10. DISCONNECT FUEL HOSE FROM RETURN PIPE

11. DISCONNECT VACUUM SENSING HOSE FROM FUEL
PRESSURE REGULATOR

12. REMOVE DELIVERY PIPE AND INJECTORS

(a) Remove the bolt holding the fuel inlet hose to the
cylinder head.

FI5718

(b) Loosen the pulsation damper.

(c) Loosen the two bolts holding the delivery pipe to
the cylinder head.
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FI-123

Pressure
Regulator

Fuel Filter

Injector

(On Vehicla) FI5790

Union Bol(—g

New

Il

Fuel
Filter

—[: P
Gasket s
_ Q _ SST (Hose)

LR = Fuel

\f / ﬁ\lnlet

SST (Union)

Hose

FI5787

Pressure

Return
Hose

SST (Union)

Regulat

eguiater WSST (Union)
&

rel Ll o

SST (Hose)

New Gasket

o>—

@—Union Bolt

FI5789

(d) Remove the pulsation damper, and disconnect the
fuel inlet hose from the delivery pipe.

(e) Remove the two bolts and delivery pipe together
with four injectors.

NOTICE: Be careful not to drop the injectors, when
removing the delivery pipe.

(f) Remove the four insulators and two spacers from
the cylinder head.

(g) Pull out the four injectors from the delivery pipe.
(h) Remove the O-ring and grommet from each injector.

INSPECTION OF INJECTORS

1.

INSPECT INJECTOR INJECTION

CAUTION: Keep injector clear of sparks during the
test.

Disconnect the fuel inlet hose from the fuel filter
outlet.

Connect SST (union and hose) to the fuel filter
outlet with two new gaskets and the union bolt.

SST 09268-41045 (90405-09015)
HINT: Use the vehicle’s fuel filter.

(a)
(b)

(c) Remove the pressure regulator from the delivery
pipe.

Install a new O-ring to the fuel inlet of pressure
regulator,

Connect SST (hose) to the fuel inlet of the pressure
regulator with SST (union) and the two bolts.

SST 09268-41045 (09268-41090)

(f) Connect the fuel return hose to the fuel outlet of the
pressure regulator with SST (union), two new gas-
kets and union bolt.

SST 09268-41045 (09268-41080)

(d)
(e)
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SST
[ —
SST
(Union)
New <-]—
0O-Ring SST
o (Clamp)

Vinyl
Tube
Fl4847

Check Connector

FI5726

F14849

(g) Install the grommet and a new O-ring to the injec-
tor.

(h) Connect SST (union and hose) to the injector, and
hold the injector and wnion with SST (clamp).

SST 09268-41045
(i) Put the injector into the graduated cylinder.

HINT: Install a suitable vinyl hose onto the injector to
prevent gasoline from splashing out.

(i) Using SST, connect terminals +B and FP of the
check connector.

SST 09843-18020

(k) Reconnect the battery negative (-) cable.
(1) Turn the ignition switch ON.

NOTICE: Do not start the engine.

(m) Connect SST (wire) to the injector and battery for
15 seconds, and measure the injection volume with
a graduated cylinder. Test each injector two or three
times.

SST 09842-30070
Volume: 45 -55cc (2.7 - 3.4 cu in.) per 15 sec.

Difference between each injector:
5 cc (0.3 cu in.) or less

If the injection volume is not as specified, replace the
injector.
INSPECT LEAKAGE

(a) In the condition above, disconnect the test probes
of SST (wire) from the battery and check the fuel
leakage from the injector.

SST 09842-30070

Fuel drop: One drop or less per minute

(b) Disconnect the battery negative (-) cable.

(c) Remove SST.

SST 09268-41045 and 09843-18020

(d) Reinstall the pressure regulator to the delivery pipe.
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INSTALLATION OF INJECTORS

1. INSTALL INJECTORS AND DELIVERY PIPE
(a) Install a new grommet to the injector.
’ (b) Apply a light coat of gasoline to a new O-

New O-Ring

” ring and install it to the injector.

New Grommet

Fl4850
0-Ring CORRECT (c) While turning the injector left and right, install it to
= the delivery pipes. Install the four injectors.
-p
Injector ; ]
Giowiinet Delivery Pipe

b @ ’WHONG

- <

(d) Place four new insulators and the two spacers in
position on the cylinder head.

(e) Place the four injectors together with the delivery
pipe in position on the cylinder head.

(f) Temporarily install the two bolts holding the deliv-
ery pipe to the cylinder head.

(g) Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smoothly, the probable
cause is incorrect installation of O-rings. Replace the
O-rings.

(h) Position the injector connector upward.

Fl4998
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o (i) Temporarily connect the fuel inlet hose to the deliv-
£ ery pipe with two new gaskets and the pulsation
damper.

== D cosker
~Ck..
G asket

FI5692

(j) Tighten the two bolts holding the delivery pipe to
the cylinder head.

Torque: 130 kg-cm (9 ft-lb, 13 N-m)

(k) Install the bolt holding the fuel inlet hose to the
cylinder head.

FI5718

() Tighten the pulsation damper.
Torque: 350 kg-cm (25 ft-lb, 34 N-m)

2. CONNECT VACUUM SENSING HOSE TO FUEL

__ v PRESSURE REGULATOR

FI6633
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FIS717

FI5744

FIS767

3.

4.

CONNECT FUEL RETURN HOSE TO RETURN PIPE

INSTALL ENGINE WIRE

(a) Install the two wire clamps to the wire brackets on
the intake manifold.

(b) Install the two wire clamps to the mount bolts of the
No.2 timing belt cover.

CONNECT INJECTOR CONNECTORS
Connect the injector connectors as shown in the figure.

HINT: No.1 and No.4 injector connectors are brown.
No.2 and No.3 injector connectors are gray.

INSTALL ACCELERATOR BRACKETS
(a) Install the RH accelerator bracket with the bolt.

(b) Install the LH accelerator bracket with the two bolts.
Connect the clip of the engine wire to the LH accel-
erator bracket.
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10.

1.
12.

13.

CONNECT BRAKE BOOSTER VACUUM HOSE TO
INTAKE MANIFOLD

INSTALL COLD START INJECTOR PIPE
(See step 2 on page FI-104)

(w/ CRUISE CONTROL SYSTEM)
INSTALL CRUISE CONTROL ACTUATOR
(See step 33 on page EM-225)

INSTALL AIR CLEANER
(See step 35 on page EM-226)

INSTALL ENGINE HOOD SIDE PANELS

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

CHECK FOR FUEL LEAKAGE (See page FI-9)
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Fuel Tank and Lines
COMPONENTS

Fuel Tank Cushion

Fuel evaporative
Separator

Bent Tube
| 15(13in.-1b,1.5) | | 2

Rutur Tube

Fuel Inlet
Pipe Shield

Fuel =
Fuel &9———® Gasket

Cut-Off—8  Fuel

g Rear Fuel Evaporation
Bent Tube

Valve : Pump
| S—
| @ Gasket Q\’ Gasket
:| e 5—| I Rear Fuel Cut-Off Valve
| (i5ieIhy 10} [ 15 (13in.-1b,1.5) | =®
| I ="\
Fuel ' | | Breather \J ey
Sender | : Hose W . Y N
Gauge L | % ) © @
|
: 3 Fuel Tank cap
€ Gasket ' Fuel inlet Pipe
Fuel Inlet Hose
® Gaikot Fuel Tank Filler Pipe
@ Gasket | 35(30in.-1b, 3.4) |
Fuel No. 2 Center
Tank Floor Heat Insulator
Clossmember
Fuel Tank
Band 2

Engine Under Cover

— Fuel tank Protector

Front Luggage Under Cover

< A
[kg-cm (ft-Ib, N-m) | : Specified torque
€ Non-reusable part FI5569
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? (D P
e

Crack —Leakage

Deformation
B0O0919

Use SST
310 kg-cm
(22 ft-1b, 30 N-m)

Fulcrum
Length

SST : 09631-22020

FI1654

2-7mm (0.08 -0.28 in.)

At ~—— Hose

Pipe

6_‘—‘- |
04
ﬂ—fﬁlip

0-3mm (0-0.12 in.)

FU0041

PRECAUTIONS

1. Always use new gaskets when replacing the fuel tank
or component parts.

2. Apply the proper torque to all parts tightened.

INSPECT FUEL LINES AND CONNECTIONS

(a) Check the fuel lines for cracks or leakage, and all
connections f.

(b) Check the fuel tank vapor vent system hoses and
connections for looseness, sharp bends or damage.

(c) Check the fuel tank for deformation, cracks, fuel
leakage or tank band looseness.

(d) Check the filler neck for damage or fuel leakage.

(e) Hose and tube connections are as shown in the
illustration.

If a problem is found, repair or replace the parts as neces-
sary.
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FI-131

AIR INDUCTION SYSTEM
Air Flow Meter (3S-GTE)

Potentiometer
s i Compensation Plate
TO INTAKE
Damping Chamber Compensation Plate MANIFOLD
”
Return Spring . ’
Air Temp. FROM TO
Sensor AIR INTAKE
CLEANER MANIFOLD
” Air By-Pass 1
FROM AIR Measuring plate Passage Measuring Plate  Aj; By-Pass Passage
CLEANER
FI1681 Fl0449
vc e2vs THA| ON-VEHICLE INSPECTION
:| S ;——Fﬁj} 1. INSPECT RESISTANCE OF AIR FLOW METER
< S (a) Disconnect the air flow meter connector.
Ohmmeter . "
(b) Using an ohmmeter, measure the resistance bet-
ween each terminals.
O
O 8 Between Resistance Temperature
S terminals
a= FI3860 VS - E2 200 - 600 Q -
VC - E2 200 - 400 Q -
10 - 20 kQ -20°C (-4°F)
4 -7kQ 0°C (32°F)
THA - E2 2-3kQ 20°C (68°F)
09 -1.3kQ 40°C (104°F)
0.4 - 0.7 kQ 60°C (140°F)
If the resistance is not as specifield, replace the air flow
meter.
— (c) Reconnect the air flow meter connector.

REMOVAL OF AIR FLOW METER

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20
seconds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.

2. REMOVE LH ENGINE HOOD SIDE PANEL
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FI5817

FI5818

o M

E2 VS
) D D D D D 3
wJ J J

Measuring
Plate

Fl0480
Fl0449

FI5819

DISCONNECT AIR FLOW METER CONNECTOR

DISCONNECT AIR CLEANER HOSE FROM AIR FLOW
METER

REMOVE AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

REMOVE AIR FLOW METER FROM AIR CLEANER CAP
(a) Pry off the lock plate.

(b) Remove the bolt, four nuts, air flow meter and gas-
ket.

INSPECTION OF AIR FLOW METER
INSPECT AIR FLOW METER

Using an ohmmeter, measure the resistance between ter-
minals VS and E2 by moving the measuring plate.

200 - 600 Q at fully closed
20 - 1,200 Q at fully open

HINT: Resistance will change in a wave pattern as the
measuring plate slowly opens.

If the resistance is not as specifield, replace the air flow
meter.

Resistance:

INSTALLATION OF AIR FLOW METER

1.

INSTALL AIR FLOW METER FROM AIR CLEANER CAP

(a) Install a new gasket and the air flow meter with the
bolt and four nuts.

(b) Pry the lock plate.
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0'@

.

a SR
A ﬁ?\i’%'
v

2.

INSTALL AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

CONNECT AIR CLEANER HOSE TO AIR FLOW
METER

CONNECT AIR FLOW METER CONNECTOR

INSTALL LH ENGINE HOOD SIDE PANEL

CONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY
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Throttle Body (3S-GTE)

Throttle Position
Sensor

Throttle Position
Sensor

FIG386 Fl4823 FI1533

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

FI5628

(b) Check the vacuum at each port.
e Start the engine.
e Check the vacuum with your finger.

Port No. At idling Other than idling
E No vacuum Vacuum
P No vacuum Vacuum

F15629

2. INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the sensor connector.

(b) Insert a feeler gauge between the throttle stop screw
and stop lever.

(c) Using an ohmmeter, measure the resistance bet-
ween each terminal.

E27] =
-d =
1 o
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FI-135

EZ/LIlLI:| E2

IDL VTA VC i

F14823 FIO507

—HER ) FI5706

Clearance between . .
Between terminals Resistance

Lever and stop screw
0 mm (0 in.) VTA - E2 0.2-0.8 kQ
0.50 mm (0.020 in.) IDL - E2 2.3 kQ or less
0.70 mm (0.028 in.) IDL - E2 Infinity
Throttle valve fully VTA — E2 3.3 -10.3 kQ
opened

- VC - E2 3-83kQ

(d) Reconnect the sensor connector.

REMOVAL OF THROTTLE BODY

1.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is
turned to the "LOCK" position and the negative (-) ter-
minal cable is disconnected from the battery.

DRAIN ENGINE COOLANT (See page CO-6)

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

REMOVE NO.1 AIR INTAKE CONNECTOR

REMOVE INTAKE AIR CONNECTOR
Remove the four bolts and air connector.

REMOVE INTAKE AIR CONNECTOR STAY

Remove the four bolts, air connector stay and two spa-
cers.

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT ISC VALVE CONNECTOR
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9. REMOVE ACCELERATOR BRACKET

gf:gll(:;awf 10. DISCONNECT HOSES FROM THROTTLE BODY
(a) PCV hose from cylinder head cover

(b) Vacuum hose (from throttle body P port) from
vacuum pipe

(c) Vacuum hose (from throttle body E port) from EGR
VsV

FI5S704

(d) Two water by-pass hoses from No.1 air tube
(e) Air hose from No.1 air tube

11. REMOVE THROTTLE BODY
Remove the four bolts, throttle body and gasket.

12. IF NECESSARY, REMOVE ISC VALVE FROM
THROTTLE BODY (See step 2 on page FI-149)



EFI SYSTEM - Air Induction System (Throttle Body (3S-GTE)) F1-137

FI5106

No
Clearance

Throttle

Lever

Fi5392

FI5393
FI4756

0.50 or 0.70 mm

FI5393

Fl4756

INSPECTION OF THROTTLE BODY

1. CLEAN THROTTLE BODY

(a) Using a soft brush and carburetor cleaner, clean the
cast parts.

(b) Using compressed air, clean all the passages and
apertures.

NOTICE: To prevent deterioration, do not clean the
throttle position sensor.

2. INSPECT THROTTLE VALVE

Check that there is no clearance between the throttle
stop screw and throttle lever when the throttle valve is
fully closed.

3. INSPECT THROTTLE POSITION SENSOR
(See step 2 on page FI-71)

4. |IF NECESSARY, ADJUST THROTTLE POSITION

SENSOR
(a) Loosen the two set screws of the sensor.

(b) Inserta 0.60 mm (0.024 in.) feeler gauge, between
the throttle stop screw and stop lever.

(c) Connect the test probe of an ohmmeter to the termi-
nals IDL and E2 of the sensor.

(d) Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure it with the two set
SCrews.

(e) Recheck the continuity between terminals IDL and
E2.

Clearance between
lever and stop screw

0.50 mm (0.020 in.) Continuity

Continuity (IDL-E2)

0.70 mm (0.028 in.) No continuity
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INSTALLATION OF THROTTLE BODY

1. INSTALL ISC VALVE TO THROTTLE BODY
(See step 1 on page FI-150)
2. INSTALL THROTTLE BODY

(a) Place a new gasket on the throttle body, facing the
protrusion upward.

FI5394

(b) Install the throttle body with the four bolts.
Torque: 195 kg-cm (14 ft-lb, 19 N-m)
HINT: Each bolt is indicated in the figure.

Bolt length: A 45 mm (1.77 in.)
B 70 mm (2.76 in.)

\ i FI5405

3. CONNECT HOSES TO THROTTLE BODY
(a) Two water by-pass hoses from No.1 air tube
(b) Air hose from No.1 air tube

FI5705

(¢) PCV hose from cylinder head cover

gf:;'(:amr (d) Vacuum hose (from throttle body P port) from
vacuum pipe

(e) Vacuum hose (from throttle body E port) from EGR
VSV

[

4. INSTALL ACCELERATOR BRACKET

FI5704

5. CONNECT ISC VALVE CONNECTOR

6. CONNECT THROTTLE POSITION SENSOR
CONNECTOR
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FI5703

7

10.
1.
12.

INSTALL INTAKE AIR CONNECTOR STAY

Install the two spacers and air connector stay with four
bolts.

Torque:
10 mm head bolt 80 kg-cm (69 in.-lb, 7.8 N-m)
12 mm head bolt 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL INTAKE AIR CONNECTOR
Install the air connector with the four bolts.
Torque: 195 kg-cm (14 ft-lb, 19 N-m)

INSTALL NO.1 AIR INTAKE CONNECTOR

CONNECT ACCELERATOR CABLE, AND ADJUST IT
FILL WITH ENGINE COOLANT (See page CO-7)

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
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Throttle Body (5S-FE)

M/T Power Point

Thrc_)tjle Moving Point
Position

Sensor § 3
: e %&mde Cam

PSW

=

Throttle
Opener

Throttle
Position
Sensor

F10451
FI5111 FI5040 FI0452

A/T

Throttle N
Opener S Throttle Position

Sensor

FI5112 F14823 FI1533

ON-VEHICLE INSPECTION

1. INSPECT THROTTLE BODY
(a) Check that the throttle linkage moves smoothly.

Fl4909
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Fi-141

(b) Check the vacuum at each port.
eStart the engine.
eCheck the vacuum with your finger.

Port name At idling Other than idling
P No vacuum Vacuum
E No vacuum Vacuum
R No vacuum No vacuum
FI4910
2. (M/T)

INSPECT THROTTLE POSITION SENSOR
(a) Apply vacuum to the throttle opener.
(b) Disconnect the sensor connector.

(c) Insertafeeler gauge between the throttle stop screw
and stop lever.

(d) Using an ohmmeter, measure the resistance bet-
ween each terminal.

FRJ FI5031
FIO711

Continuity between terminals

IDL - E1 PSW - E1

Clearance between lever and stop screw

0.50 mm (0.020 in.)

Continuity

No continuity

0.90 mm (0.035 in.)

No continuity

No continuity

Throttle valve fully opened

No continuity

Continuity

(d) Using an ohmmeter, measure the resistance bet-
ween each terminal.
FI5031. Fi757 Clearance between Between .
: Resistance
lever and stop screw terminals
A/T
O mm (0 in.) VTA - E2 0.2-08kQ
| i ) ] 0.50 mm (0.020 in.) IDL - E2 2.3 kQ or less
vC
\JJJ_LE ' ! 0.70 mm (0.028 in.) IDL - E2 Infinity
VTA
IDL/H'I'LH [E ‘ ‘ Throttle valve fully VTA - E2 3.3 - 10 kQ
/Lm,u opened
| E2 IDL VTA VC |
E2 [ " - VC - E2 3-7kQ

_‘—D Fl14823 FIO507

3.

(e)

Reconnect the sensor connector.

(A/T)
INSPECT THROTTLE POSITION SENSOR

(a)
(b)
(c)

Apply vacuum to the throttle opener.
Disconnect the sensor connector.

Insert a feeler gauge between the throttle stop screw
and stop lever.

(e) Reconnect the sensor connector.
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2,500 rpm

Tachometer

EC3879 EC0138

1,300 - 1,500 rpm

~\

° RPM

Tachometer £C0137

Throttle
Opener

Adjusting
Screw EC3880

EC3881

INSPECT THROTTLE OPENER

Warm up engine

Allow the engine to warm up to normal operating tem-
perature.

Check idle speed

Idle speed: 700 = 50 rpm USA M/T
700 + 50 rpm USA A/T
850 + 50 rpm CANADA M/T
750 + 50 rpm CANADA A/T

Check and adjust throttle opener setting speed

(a) Disconnect the vacuum hose from the throttle ope-
ner, and plug the hose end.

(b) Maintain the engine at 2,500 rpm.

(c) Release the throttle valve.
(d) Check that the throttle opener is set.

Throttle opener setting speed:
1,300 - 1,500 rpm (w/ Cooling fan OFF)

(e) Using a hexagon wrench, adjust the throttle opener
setting by turning the throttle opener adjusting
screw.

(f) Reconnect the vacuum hose to the throttle opener.
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FI5047

= FI5768

REMOVAL OF THROTTLE BODY

1.

10.

11.

DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Work must be started after approx. 20 se-
conds or longer from the time the ignition switch is
turned to the "LOCK"” position and the negative (-) ter-
minal cable is disconnected from the battery.

REMOVE LH ENGINE HOOD SIDE PANEL
DRAIN ENGINE COOLANT (See page CO-6)

(A/T)
DISCONNECT THROTTLE CABLE FROM THROTTLE
LINKAGE

DISCONNECT ACCELERATOR CABLE FROM
THROTTLE LINKAGE

REMOVE AIR CLEANER
(See step 9 on page EM-182)

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

DISCONNECT ISC VALVE CONNECTOR

DISCONNECT HOSES FROM THROTTLE BODY

(a) PCV hose

(b) Two vacuum hoses from EGR vacuum modulator
(c) Vacuum hose from EVAP VSV

(d) Water by-pass hose from water outlet
(e) Water by-pass hose from water by-pass pipe
(f) Air hose from A/C VSV

REMOVE THROTTLE BODY
Remove the four bolts, throttle body and gasket.
IF NECESSARY, REMOVE ISC VALVE FROM

THROTTLE BODY
(See step 2 on page FI-152)
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INSPECTION OF THROTTLE BODY

1. CLEAN THROTTLE BODY

(a) Using a soft brush and carburetor cleaner, clean the
cast parts.

(b) Using compressed air, clean all the passages and
apertures.

NOTICE: To prevent deterioration, do not clean the

throttle position sensor.

FI5045

Thoks 2. INSPECT THROTTLE VALVE
Lever (a) Apply vacuum hose to the throttle opener.

(b) Check that there is no clearance between the
throttle stop screw and throttle lever when the
throttle valve is fully closed.

Throttle J/ > No
Stop Clearance

Screw
FI5046

3. (M/T)
INSPECT THROTTLE POSITION SENSOR

(a) Make an angle gauge as shown in the figure.
(b) Apply vacuum hose to the throttle opener.

(c) Set the throttle valve opening to 71° or 81° from the
vertical position (incl. throttle valve fully closed an-
gle 6°).

M/T R 40 mm 40 mm
_—1 (1.67 in.) (1.57 in.)
T ‘ A«ngle Gauge 15 mm 20 mm
(0.59 in.) |(0.79 in.) |
1~ Throttle Valve Opening Angle |[= sy i =

Sie”

T~ 10 mm
(0.39in.) //
|__. For 71°

—pie— For81° _ _ ==
s . 12 mm
Fully Closed Angle __ — —= — Yoo (0.47 in.)
r 100 mm Jomm 90 mm ™
(3.94 in.) (1.181in.) 20 mm (3.54 in.)
(0.79 in.) FI5221 FI5213
M/T Ohmpietsr (d) Using an ohmmeter, check the continuity between
each terminal.
Throttle valve Continuity
opening angle IDL - E1 PSW - E1
: 71° from vertical No continuity No continuity
81° from vertical No continuity Continuity
AE':}Q\\J‘\J Less than . .
digiti 7.5° from vertical Continuity No continuity
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M/T 4. (M/T)
IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two set screws of the sensor.

FI5113

(b) Apply vacuum hose to the throttle opener.

(c) Inserta 0.70 mm (0.028 in.) feeler gauge, between
the throttle stop screw and stop lever.

(d) Connect the test probe of an chmmeter to the termi-
nals IDL and E1 of the sensor.

(e) Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure it with the two set
screws.

lIffo
IDL #:%\J FI5161

FI2088

(f) Recheck the continuity between terminals IDL and
E1.

Clearance between
lever and stop screw

0.50 mm (0.020 in.) Continuity

Continuity (IDL - E1)

0.90 mm (0.035 in.) No continuity

FI5161
F12088

A/T 5. (A/T)
: INSPECT THROTTLE POSITION SENSOR
(See step 3 on page FI-141)

6. (A/T)
IF NECESSARY, ADJUST THROTTLE POSITION
SENSOR

(a) Loosen the two set screws of the sensor.

FI5114

(b) Apply vacuum hose to the throttle opener.

(c) Insert a 0.60 mm (0.024 in.) feeler gauge, between
the throttle stop screw and stop lever.

(d) Connect the test probe of an ohmmeter to the termi-
nals IDL and E2 of the sensor.

(e) Gradually turn the sensor clockwise until the ohm-
meter deflects, and secure it with the two set
screws.

Ohmmeter

FI5161
F14756
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(f) Recheck the continuity between terminals IDL and

Clearance between
lever and stop screw

0.50 mm (0.020 in.) Continuity
0.70 mm (0.028 in.) No continuity

Continuity (IDL - E2)

Ohmmeter

FI5161
Fl4756

INSTALLATION OF THROTTLE BODY

1. INSTALL ISC VALVE TO THROTTLE BODY
(See step 1 on page FI-153)
2. INSTALL THROTTLE BODY

(a) Place a new gasket on the throttle body, facing the
Protrusion protrusion downward.

FI5634

(b) Install the throttle body with the four bolts.
Torque: 195 kg-cm (14 ft-lb, 19 N!.Im)
HINT: Each bolt is indicated in the figure.

Bolt length: A 45 mm (1.77 in.)
B 55 mm (2.17 in.)

3. CONNECT HOSES TO THROTTLE BODY
(a) Water by-pass hose from water outlet
(b) Water by-pass hose from water by-pass pipe
(c) Air hose from A/C VSV

(d) PCV hose
(e) Two vacuum hoses from EGR vacuum modulator
(f) Vacuum hose from EGR VSV

FI5047




EFI SYSTEM — Air Induction System (Throttle Body (5S-FE)) FI-147

10.
11.

CONNECT ISC VALVE CONNECTOR

CONNECT THROTTLE POSITION SENSOR
CONNECTOR

INSTALL AIR CLEANER
(See step 35 on page EM-226)

CONNECT ACCELERATOR CABLE, AND ADJUST IT

(A/T)
CONNECT THROTTLE CABLE, AND ADJUST IT

FILL WITH ENGINE COOLANT (See page CO-7)
INSTALL LH ENGINE HOOD SIDE PANEL

CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY



Fi-148 EFI SYSTEM - Air Induction System (ldle Speed Control (ISC) Valve (3S-GTE))

Idle Speed Control (ISC) Valve
(3S-GTE)

Throttle Valve

FROM s T
AIR —
CIEANER

Engine

Signals— ECU

Valve TO
CYLINDER

FI5396 FI5386 FI5570

ON-VEHICLE INSPECTION

1. INSPECT ISC VALVE OPERATION
(a) Initial conditions:
e Engine at normal operating temperature
e Idle speed set correctly

(b) Disconnect the ISC valve connector.
(c) Check the engine rpm.
Engine rpm: 1,000 rpm or more

Disconnect — Fis805

(d) Reconnect the ISC valve connector.
(e) Check that they return to the idle speed.
Idle speed: 800 + 50 rpm

If the rpm operation is not as specified, check the ISC
valve, wiring and ECU.

Reconnect ———
FI5631




EFI SYSTEM — Air Induction System (ldle Speed Control (ISC) Valve (3S-GTE)) FI-149

2. INSPECT ISC VALVE RESISTANCE
(a) Disconnect the ISC valve connector.

(b) Using an ohmmeter, measure the resistance bet-
ween terminal + B and other terminals (RSC, RSO).

Resistance: 17.7-239Q
If resistance is not as specified, replace the ISC valve.
(c) Reconnect the ISC valve connector.

REMOVAL OF ISC VALVE

1. REMOVE THROTTLE BODY
(See steps 1 to 11 on pages FI-135 and 136)

2. REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

INSPECTION OF ISC VALVE

INSPECT ISC VALVE OPERATION

(a) Connect the positive (+) lead from the battery to
terminal + B and negative (-) lead to terminal RSC,
and check that the valve is closed.

I\ RN
FI5396
FI5760

(b) Connect the positive (+) lead from the battery to
terminal + B and negative (-) lead to terminal RSO,
and check that the valve is open.

FI5396
Mo oeosed FI5761




FI-150 EFI SYSTEM - Air Induction System (ldle Speed Control (ISC) Valve (3S-GTE))

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

(b) Install the ISC valve with the four screws.

FI5090

2. INSTALL THROTTLE BODY
(See steps 2 to 12 on pages FI-138 and 139)



EFI SYSTEM - Air Induction System (Idle Speed Control (ISC) Valve (5S-FE)) FI-151

Idle Speed Control (ISC) Valve
(5S-FE)

ISC Valve fggé'(‘:?r) e 5
ECU Valve  CYLINDER
Fi5039 FI5111 FI5138

Throttle Valve

FROM
AIR
CLEANER _rirrrrrrrrrecc

Signals—

Check Connector

E1 U
TE1 @

FI5725

FI5702

ON-VEHICLE INSPECTION

1.

INSPECT ISC VALVE OPERATION

(a) Initial conditions:
e Engine at normal operating temperature
e Idle speed set correctly
e Transmission in neutral range

(b) Using SST, connect terminals TE1 and E1 of the
check connector.

SST 09843-18020

(c) After engine rpm are kept at 1,000 — 1,300 rpm for
5 seconds, check that they return to idle speed.

If the rpm operation is not as specified, check the I1SC
valve, wiring and ECU.

(d) Remove SST.
SST 09843-18020



FI-152 EFI SYSTEM — Air Induction System (Idle Speed Control (ISC) Valve (5S-FE))

2. INSPECT ISC VALVE RESISTANCE
(a) Disconnect the ISC valve connector.

(b) Using an ohmmeter, measure the resistance be-
“tween terminal +B and other terminals (ISCC,
ISCO).

Resistance: 19.3-22.3Q
If resistance is not as specified, replace the ISC valve.
(c) Reconnect the ISC valve connector.

FI5039 FIS032

REMOVAL OF ISC VALVE

1. REMOVE THROTTLE BODY
(See steps 1 to 10 on page FI-143)

2. REMOVE ISC VALVE
Remove the four screws, ISC valve and gasket.

FI5033

INSPECTION OF ISC VALVE

INSPECT ISC VALVE OPERATION

(a) Connect the positive (+) lead from the battery to
terminal + B and negative (-) lead to terminal ISCC,
and check that the valve is closed.

FI5039
FIS771

(b) Connect the positive (+) lead from the battery to
terminal + B and negative () lead to terminal ISCO,
and check that the valve is open.

FI5038
FI5772




EFI SYSTEM — Air Induction System (ldle Speed Control (ISC) Valve (5S-FE)) F1-153

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE
(a) Place a new gasket on the throttle body.

(b) Install the ISC valve with the four screws.

FI5033

2. INSTALL THROTTLE BODY
(See steps 2 to 11 on pages FI-146 and 147)



FI-154 EFI SYSTEM - Electronic Control System (Location of Electronic Control Parts)
ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts
3S-GTE

Fuel Pump
Resistor

NP
\{

Circuit Opning
Relay

Water Temp.
Sensor
Cold Start Solenoid
Injector Time ) Resistor
Switch EFl Main
Relay

Oxygen Sensor

EGR VSV

EGR Gas Temp. Sensor

Turbocharging
Pressure Sensor

Fuel Pump
Relay

A\
T-VIS VSV
Turbocharging
Pressure VSV

FI5786




EFI SYSTEM - Electronic Control System (Location of Electronic Control Parts) FI-155

Location of Electronic Control Parts

(Cont’d)

5S8-FE

Oxygen Sensor (Main)

Intake Air
Temp. Sensor

Sub-Oxygen
Sensor
(CALIF. only)

Cold Start Injector
Time Switch

Circuit Opening
Relay

EFl Main
Relay

Water Temp.
Sensor Vacuum
Sensor
EGR Gas

Temp. Sensor

Engine
(& ECT)
ECU

!
Fuel P VsV
EGRVSV uel Pressure VS

F15811




FI-156 EFI SYSTEM - Electronic Control System (EFI Main Relay)

EFI Main Relay

Ignition Switch Engine (& ECT) ECU
e e
AM2
1G2

Fuse Fuse

AM2 EFI

7.5A 15A

FL FL Main

MAIN / AM2 Relay

2.0L 40A
©+B

Battery

FI5742

No continuity Continuity INSPECTION OF EFI MAIN RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

(b) Check that there is no continuity between terminals
2 and 4.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals 1 and 3.

(b) Using an ohmmeter, check that there is continuity
between terminals 2 and 4.

If operation is not as specified, replace the relay.

Continuity




EFI SYSTEM - Electronic Control System (Circuit Opening Relay) FI-157

Circuit Opening Relay

Check
Connector

(35-GTE)
To Fuel Pump Relay (2) ‘

To Ignition Switch (ST2) To ECU (STA)
’ —» To ECU (+B)
1+ B To EFI Main Relay |STA

Circuit
Opening
Relay

FP FC [E1

To Fuel Pump Resistor =s——— "}

(35-GTE)

Fuel
Pump

'

= | 4

To Engine (& ECT) ECU (FC)

FI5240

Continuity

No continuity

FI1908

Continuity

Battery
FI1909
+B
FP
o = | N
Continuity
% =]
L n _d
— © @
‘io i Battery
L9

FI11910

INSPECTION OF CIRCUIT OPENING RELAY

1. INSPECT RELAY CONTINUITY

(a) Using an ohmmeter, check that there is continuity
between terminals STA and E1.

(b) Check that there is continuity between terminals
+ B and FC.

(c) Check that there is no continuity between terminals
+B and FP.

If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals STA and E1.

(b) Using an ohmmeter, check that there is continuity
between terminals + B and FP.

(c) Apply battery voltage across terminals + B and FC.

(d) Check that there is continuity between terminals
+B and FP.

If operation is not as specified, replace the relay.



FI-158 EFI SYSTEM - Electronic Control System (Cold Start Injector Time Switch)

Cold Start Injector Time Switch

To Ignition Switch (ST2) &

To Circuit
Opening Relay
(STA)

?
STA STJ S, -1 C P
M
U
v o C-uid Start Injeéfor
ECU (STJ) Time Switch
- FI1374
3S-GTE INSPECTION OF COLD START INJECTOR
TIME SWITCH

INSPECT COLD START INJECTOR TIME SWITCH

Using an ohmmeter, measure the resistance between
each terminal.

Resistance:
3S-GTE
STA - STJ 30-500Q
below 10°C (50°F)
70-90 Q
above 25°C (77°F)
5S-FE STA - Ground 30-90Q
5S-FE
STA - STJ 20-400Q
below 30°C (86°F)
40-60Q

above 40°C (104°F)
STA-Ground 20-80Q

If the resistance is not as specified, replace the switch.

FI5720




EFlI SYSTEM - Electronic Control System (Solenoid Resistor (3S-GTE)) FI-159

Solenoid Resistor (3S-GTE)

Ignition Switch

AM2

1G2 : +B Engine ECU
Fuse ( )
AM2
7.5A
FL No.10[No.20[No.30[No.40
AM2

R Injector
Ignition
Main
Relay
Ohmmeter INSPECTION OF SOLENOID RESISTOR

INSPECT SOLENOID RESISTOR

Using an ohmmeter, measure the resistance between ter-
minal + B and other terminals.

Resistance: 4-6Q
If the resistance is not as specified, replace the resistor.




FI-160 EFI SYSTEM — Electronic Control System (Fuel Pump Relay and Resistor (3S-GTE))

Fuel Pump Relay and Resistor
(3S-GTE)

Fuel Pump Relay
2

To Check Connector (FP)

To Circuit Opening Relay (FP) d——gﬁ 4

1

Fuel Pump Resistor

To ECU (FPR)

Fuel Pump

F11704

Ohmmeter Ohmmeter

Continuity ~,

(a)

(b)

continuity

Continuity

FIS796

(c)

Ohmmeter

FI5797

INSPECTION OF FUEL PUMP RELAY AND
RESISTOR

1. INSPECT FUEL PUMP RELAY

A. Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

Check that there is continuity between terminals 2
and 3.

Check that there is no continuity between terminals
3 and 4.

If continuity is not as specified, replace the relay.

Inspect relay operation

(a) Apply battery voltage across terminals 1 and 3.
Ohmmeter (b) Using an ohmmeter, check that there is no continu-
ity between terminals 2 and 3.
O a (c) Check that there is continuity between terminals 3
o T and 4.
No continuity — ) ) .
If operation is not as specified, replace the relay.
Ohmmeter 2. INSPECT FUEL PUMP RESISTOR
Using an ohmmeter, measure the resistance between the
terminals.
Resistance: Approx. 0.73 Q

If the resistance is not as specified, replace the resistor.



EFlI SYSTEM - Electronic Control System (Fuel Pressure VSV (5S-FE))

Fuel Pressure VSV (5S-FE)

Engine (& ECT) ECU

To Ignition Switch (ST2) =
To EFl Main Relay -

STA
+B

Fuel Pressure VSV

— e —

Woater Temp. Sensor

—
—Fvd—

Intake Air Temp. Sensor

&

(+B1)
) FPU

> THW

' E2

THA

Ohmmeter INSPECTION OF FUEL PRESSURE VSV
[_—“——;13 1. INSPECT VSV FOR OPEN CIRCUIT
O—o \ Using an ohmmeter, check that there is continuity be-
b tween the terminals.
Resistance (Cold): 33-39Q
If there is no continuity, replace the VSV.
FIB774
BTt 2. INSPECT VSV FOR GROUND
Using an ohmmeter, check that there is no continuity
between each terminal and the body.
If there is continuity, replace the VSV.
FIS773
3. INSPECT VSV OPERATION

FIS775

(a) Check that air flows from ports E to G.




FI-162 EFI SYSTEM - Electronic Control System (Fuel Pressure VSV (5S-FE))

(b) Apply battery voitage across the terminals.
(c) Check that air flows from ports E to the filter.
If operation is not as specified, replace the VSV.

FI5776




EFl SYSTEM - Electronic Control System (T-VIS VSV (3S-GTE)) FI-163

T-VIS VSV (3S-GTE)

Engine ECU

To Ignition Switch (ST2) =

STA

To EFl Main Relay -=

—Q+B (+B1)

MW H+—0 TVIS
T-VIS VSV

L

FI3041

Ohmmeter

Continuity

EM4719

Ohmmeter
o]

| . No continuity

EM4T718

EM4717

INSPECTION OF T-VIS VSV

1.

INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 33-39Q
If there is no continuity, replace the VSV.

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

INSPECT VSV OPERATION
(a) Check that air flows from port E to the filter.



Fl-164 EFI SYSTEM - Electronic Control System (T-VIS VSV (3S-GTE))

(b) Apply battery voltage across the terminals.
(c) Check that air flows from ports E to F.
If operation is not as specified, replace the VSV.

S @

Battery

EM4720




EFI SYSTEM - Electronic Control System (Turbocharging Pressure VSV (3S-GTE))  FI-165

Turbocharging Pressure VSV
(3S-GTE)

Engine ECU

STA

To Ignition Switch (ST2) -a—

To EFl Main Relay -

O+B (+B1)

FaY

) TPC1

Turbocharging
Pressure VSV

—

FI3041

Ohmmeter

F12956

Ohmmeter

FI2957

FI2958

INSPECTION OF TURBOCHARGING
PRESSURE VSV

1.

INSPECT VSV FOR OPEN CIRCUIT

Using an ohmmeter, check that there is continuity be-
tween the terminals.

Resistance (Cold): 24-30Q
If there is no continuity, replace the VSV.

INSPECT VSV FOR GROUND

Using an ohmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

INSPECT VSV OPERATION
(a) Check that air does not flow from ports E to F.



FI-166 EFI SYSTEM — Electronic Control System (Turbocharging Pressure VSV (3S-GTE))

(b) Apply battery voltage across the terminals.
(c) Check that air flows from ports E to F.
If operation is not as specified, replace the VSV.

FI2959




EFlI SYSTEM - Electronic Control System (EGR VSV)

FI-167

Engine (& ECT) ECU
To EFl Main Relay = O+B (+B1)
EGR VSV
AILIA -OEGR
Water Temp. Sensor
AN {?THW
OE2 (E21)

E1

Fl4901

INSPECTION OF EGR VSV
3S-GTE (See page EC-10)
6S-FE (See page EC-24)



FI-168 EFI SYSTEM — Electronic Control System (Water Temperature Sensor)

Water Temperature Sensor

WATER TEMP. SENSOR

’_'A

///

@z
T a2 i e
%

Thermistor

RESISTANCE kQ

20 0 20 40 60 80 100 120
(-4) (32) (68) (104)(140)(176)(212)(248)

TEMPERATURE °C (°F) N—

FI5618

FI5769

INSPECTION OF WATER TEMPERATURE
SENSOR

INSPECT WATER TEMPERATURE SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: Refer to the chart above
If the resistance is not as specified, replace the sensor.




EFI SYSTEM - Electronic Control System (Intake Air Temperature Sensor (5S-FE))  FI-169

Intake Air Temperature Sensor
(5S-FE)

INTAKE AIR TEMP. SENSOR

Thermistor

RESISTANCE kQ

20 0 20 40 60 80 100 120
(-4) (32) (68)(104)(140)(176)(212)(248)
TEMPERATURE °C (°F) ri2530 Fio709

Ohmmeter

FIS777

INSPECTION OF INTAKE AIR TEMPERATURE
SENSOR

INSPECT RESISTANCE OF INTAKE AIR TEMPERATURE
SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance: Refer to the chart above
If the resistance is not as specified, replace the sensor.



Electronic Control System
FI-170 EFI SYSTEM — (Vacuum Sensor (Manifold Absolute Pressure Sensor) (5S-FE))

Vacuum Sensor
(Manifold Absolute Pressure Sensor) (5S-FE)

Vacuum Chamber

Filter LJ

¢

FROM INTAKE MANIFOLD

Engine (& ECT) ECU

E2
PIM
vC

Vacuum Sensor

Terminal (Manifold Absolute)

L

Pressure Sensor

Fl4424 FI1226

Voltmeter

INSPECTION OF VACUUM SENSOR

INSPECT POWER SOURCE VOLTAGE OF VACUUM
SENSOR

(a) Disconnect the vacuum sensor connector.
(b) Turn the ignition switch ON.

(c) Using a voltmeter, measure the voltage between ter-
minals VC and E2.

Voltage: 4.5-55V
(d) Disconnect the vacuum sensor connector.

INSPECT POWER OUTPUT OF VACUUM SENSOR
(a) Turn the ignition switch ON.

(b) Disconnect the vacuum hose of the intake manifold
(chamber) side.

(c) Connect a voltmeter to terminals PIM and E2 of the
ECU, and measure and record the output voltage
under ambient atmospheric pressure.

(d) Apply vacuum to the vacuum sensor in 100 mmHg
(3.94 in.Hg, 13.3 kPa) segments to 500 mmHg
(19.69 in.Hg, 66.7 kPa).

(e) Measure voltage drop from step (c) above for each
segment.

Voltage drop

Applied
Vacuum 100 200 300 400 500
mmHg 3.94 7.87 11.81 15.75 19.69
in.Hg. 13.3 26.7 40.0 53.3 66.7
kPa
Voltage _
drop V 03-05/07-09/11-13[15-17|1.9-21




Electronic Control System
EFI SYSTEM - (Turbocharging Pressure Sensor (3S-GTE)) FI-171

Turbocharging Pressure Sensor

Vacuum Chamber

FROM INTAKE MANIFOLD

‘ Terminal

(3S-GTE)
Engine ECU
E2 £2
PIM PIM
vVC Ve
Turbocharging
Pressure
Sensor b E1
—

Fl4424 FI1226

Voltmeter

v

~ FI5792

E

Cu
oy = == o H
00000000000
VO"[‘I‘IEI&I‘ |w{w[w]aalu] [w]n|~[u]

FI5791
FI5362

INSPECTION OF TURBOCHARGING
PRESSURE SENSOR

1.

INSPECT POWER SOURCE VOLTAGE OF
TURBOCHARGING PRESSURE SENSOR

(a) Disconnect the pressure sensor connector.
(b) Turn the ignition switch ON.

(c) Using a voltmeter, measure the voltage between ter-
minals VC and E2.

Voltage: 4.5-55V

(d) Reconnect the pressure sensor connector.
INSPECT POWER OUTPUT OF TURBOCHARGING
PRESSURE SENSOR

(a) Turn the ignition switch ON.

(b) Disconnect the vacuum hose of the intake manifold
(chamber) side.

(c) Connect a voltmeter to terminals PIM and E2 of the
ECU, and measure and record the output voltage
under ambient atmospheric pressure.

(d) Apply vacuum to the pressure sensor in 100 mmHg
(3.94 in.Hg, 13.3 kPa) segments to 500 mmHg
(19.69 in.Hg, 66.7 kPa).

(e) Measure voltage drop from step (c) above for each

segment.
Voltage drop
Applied
Vacuum 100 200 300 400 500
mmHg 3.94 7.87 11.81 15.75 19.69
in.Hg. 13.3 26.7 40.0 53.3 66.7
kPa
Voltage 0.16 - 0.4 - 0.65 - 0.9 - 1.15 -
drop V 0.35 0.6 0.85 1.1 1.35




Electronic Control System
FI-172 EFI SYSTEM - (EGR Gas Temperature Sensor (3S-GTE and 5S-FE (CALIF. only)))

EGR Gas Temperature Sensor
(3S-GTE and 5S-FE (CALIF. only))

Engine (& ECT) ECU

THG 8
EGR Gas Temp. Sensor
EGR [_| —o THG
Valve
£2 4 E2 (E21)
Thermistor
E1

F12673 FI2680

Ohmmeter INSPECTION OF EGR GAS TEMPERATURE
SENSOR
INSPECT EGR GAS TEMPERATURE SENSOR

Using an ohmmeter, measure the resistance between the
terminals.

Resistance:
69.40 - 88.50 kQ at 50°C (112°F)
11.89 - 14.37 kQ at 100°C (212°F)
2.79 - 3.59 kQ at 150°C (302°F)

m '
)3 5 S\

e FI2674

If the resistance is not as specified, replace the sensor.



EFI SYSTEM - Electronic Control System (Oxygen Sensor (Main))

FI-173

Check Connector

s

Voltmeter

FI6724

Oxygen Sensor (Main)

INSPECTION OF OXYGEN SENSOR

1. WARM UP ENGINE
Allow the engine to warm up to normal operating tem-
perature.

2. INSPECT FEEDBACK VOLTAGE

Connect the positive (+ ) probe of a voltmeter to terminal
VF1 of the check connector, and negative (-) probe to

terminal E1. Perform the test as follows:

Warm up the oxygen sensor with the engine at 2,500

rpm for approx. 120 seconds.

|

Connect terminals TE1 and E1 of the check connector.

And maintain engine speed at 2,500 rpm.

( Replace the ECU. )

Zero again i After replacing

! the oxygen sensor
|

Check the number of times the voltmeter needle fluctuates in 10 seconds.

Less than 8 times

Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 120 seconds. And maintain engine at

2,500 rpm.

Y

Check the number of times the voltmeter needle

fluctuates in 10 seconds.

8 times
or more

Zero

(

Normal )

8 times or more

Less than 8 times

Disconnect terminals TE1 and E1 of the check connector.

And maintain engine speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

More then 0 V

®

ov
1

Zero

Read and record diagnostic codes. (See page FI-28 or 30)

@

Normal code, code Nos.
21, 25 and 26

Malfunction code(s)
(Ex. code Nos. 21, 25 and 26)

( Repair the relevant diagnostic code.)

CONTINUED ON PAGE FI-174




FI-174 EFI SYSTEM - Electronic Control System (Oxygen Sensor (Main))

CONTINUED FROM PAGE FI-173
@ @

( Repair the relevant diagnostic code. )

1 Malfunction code(s)
(Ex. code Nos. 21, 25 and 26)

3

Rear record diagnostic codes. (See page FI-28 or 30)

Normal code, code Nos.
21, 25 and 26

!

Disconnect terminals TE1 and E1 of the check connector.

And maintain engine at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

ov

Disconnect the PCV hose.

Measure voltage between terminals VF1 and E1.

oV

More than 0 V

( Repair (Over rich) )

5V

Disconnect the water temp. sensor connector and connect
resistor with a resistance of 4 — 8 kQ or another coded water

temp. sensor.

1

Connector terminals TE1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,500 rpm
for approx. 120 seconds. And maintain engine speed at

2,500 rpm.

Measure voltage between terminals VF1 and E1.

ov

5V

——-*( Replace the oxygen sensor.

) ( Repair (Over IeanD




Electronic Control System (Oxygen Sensor (Main),
EFI SYSTEM - Sub-Oxygen Sensor (5S-FE CALIF. only)) FI-175

35-GTE

Ohmmeter

FI2871

3.

(3S-GTE)
INSPECT HEATER RESISTANCE OF OXYGEN SENSOR

Using an ohmmeter, measure the resistance between the
terminals + B and HT.

Resistance: 5.1 - 6,3 kQ at 20°C (68°F)
If the resistance is not as specified, replace the sensor.

Sub-Oxygen Sensor
(5S-FE CALIF. only)

INSPECTION OF SUB-OXYGEN SENSOR
INSPECT SUB-OXYGEN SENSOR

HINT: Inspect it only when code No.27 is displayed.

(a) Cancel diagnostic code. (See page FI-26)

(b) Warm up the engine until it reaches normal operat-
ing temperature.

() (M/T)
Drive for 5 minutes or more between 80 km/h (50
mph) and 100 km/h in 4th or 5th gear.

(A/T)
Drive for 5 minutes or more between 80 km/h (50
mph) and 100 km/h (62 mph) in “D” range.

(d) Following the conditions in step (c), press fully on
the accelerator pedal for 2 seconds or more.

HINT: Do not exceed 100 km/h (62 mph), or diagnos-

tic code will be cancelled.

(e) Stop the vehicle and turn the ignition switch to OFF.

(f) Carry out steps (b), (c) and (d) again to test accel-
eration.

If code No. 27 reappears again, check the sub-oxygen
sensor circuit. If the circuit is normal, replace the sub-
oxygen sensor.



FI-176 EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU))

3S-GTE and 5S-FE A/T

ECU
Doo0000) {m/mm|
Voltmeter }\h%- : =
/
E1
+B -
+B1
Fi2911
5S-FE MI/T
-
ECU + B1 +B
[—|| —= —

GO0 00
[m]

Voltmeter

T

v

FI3793

Electronic Controlled Unit (ECU)
INSPECTION OF ECU

HINT: The EFI circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the
ECU.

INSPECT VOLTAGE OF ECU

Check the voltage between each terminal of the wiring
connectors.

e Turn the ignition switch ON.
e Measure the voltage at each terminal.

HINT:
e Perform all voltage measurements with the connectors
connected.

e Verify that the battery voltage is 11 V or more when the
ignition switch is ON.



EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU))

Voltage at ECU Wiring Connectors (3S-GTE)

Terminals Condition STD voltage (V)
+B
+B1_E1 IG SW ON 10-14
BATT - E1 - 10-14
IDL - E2 Throttle valve open 4-6
Throttle valve fully closed 01-1.0
VTA - E2
IG SW ON Throttle valve fully open 3.2-42
VC - E2 - 4-6
Measuring plate fully closed 3.7-43
Measuring plate fully open 02-05
VS - E2 gp Yy op
Idling (No load) 26-36
3,000 rpm (No load) 1.0-20
No. 1
No. 2 _ EO1
No.3  E02 IG SW ON 10-14
No. 4
THA1 - E2 Intake air temp. 20°C (68°F) 1-3
IG SW ON
THW - E2 Coolant temp. 80°C (176°F) 01-11
STA - E1 Cranking 6-14
IGT - E1 Cranking or idling 08-1.2
RSC .
RSO E1 IG SW ON Engine ECU connector connected 8-14
W- E1 No trouble ("CHECK” engine warning light off) and engine running 10-14
PIM- E2 IG SW ON 25-45
AC1- E1 Air conditioning ON 8-14
’ Throttle valve fully closed 2.0 or less
" TVIS- E1 IG SW ON Y
Throttle valve open 10-14
> Idling 2.0 or less
TVIS- E1
4,200 rpm or more 10-14
Check connector TE1 - E1 not connected 10-14
T- E1 IG SW ON
Check connector TE1 — E1 connected 0.5 or less

Engine ECU Terminals

" w/ Regulator Gasoline

"2 w/ Premium Gasoline

FI-177

(L s L g il L P U
™ a

£01No.1|No.2f sT4 |rsc| wr | ] TEC i6F| 62 |ne] | vr oxi [knk[sw|THAf vs | ve | [staaci|spo|as ¢PR| w [sTp| | eLsfear]

£02[No.3|No.4|ecR|Rs 16t] | wis| ec a1 |1 ] Je T |oxz|pm|ioL|vralthe] 2 Ps [psc| +8]+81]

F12796




FI-178 EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU))

Voltage at ECU Wiring Connectors (5S-FE M/T)

Terminals Condition STD voltage (V)
;;’-51 IG SW ON 10-14
BATT - E1 - 10-14
IDL - E1 Throttle valve open 8-14

G0N le valve fully closed

FeW—El I‘:']::ct:tttle opener must be cancelled first) 1.5 85
PIM - E2 3.3-39
VC - E2 IG SW ON 45-55
No20~£02 o
THA - E2 o Intake air temp. 20°C (68°F) 1.7 - 3.1
THW - E2 Coolant temp. 80°C (176°F) 03-08
STA - E1 Cranking 6-14
IGT - E1 Cranking or idling 08-1.2
:ggg -_E1 IG SW ON 8-14
W- E1 No trouble (“CHECK" engine warning light off) and engine running 10-14
A/C - E1 Air conditioning ON 8-14
. IG SW ON Check connector TE1 — E1 not connected 10-14
Check connector TE1 — E1 connected 1 or less
B/K - E1 Stop light SW ON (Brake pedal depressed) 10-14

Engine ECU Terminals

€01 | No- | sta [ stu|erulfiscc|oxt o | 61 |ier | T [tHA| Piv |THw]lPscr|B/k | s | e | ve [eatr|+ 81
EO2 gg IGT | E1 |EGR|JISCOjOX2| E21 | NE | THG| IDL | vC |PSW] E2 PS SPD|A/C W | +B

FI4065




EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU)) FI-179

Voltage at ECU Wiring Connectors (5S-FE A/T)

Terminals Condition STD voltage (V)
+B
+B1_E1 IG SW ON 10-14
BATT - E1 - 10-14
IDL - E2 Throttle valve open 8-14
Throttle valve fully closed
VTA - E2 IG SW ON (Throttle opener must be cancelled first) Ri=1%2
Throttle valve fully open 32-42
PIM - E2 3.3-39
VC- E2 IG SW ON 45-55
No.10 EO1
No.20 E02 1=
THA - E2 Intake air temp. 20°C (68°F) 1.7 - 3.1
THW - E2 IESwioN Coolant temp. 80°C (176°F) 0.3-0.8
STA - E1 Cranking 6-14
IGT - E1 Cranking or idling 08-1.2
ISCC
ISCO_E1 IG SW ON 8-14
W - E1 No trouble ("CHECK" engine warning light off) and engine running 10-14
A/C-E1 Air conditioning ON 8-14
ACT - E1 Air conditioning ON 45-55
T Ef IG SW ON Check connector TE1 - E1 not connected 10-14
Check connector TE1 - E1 connected 1 or less
Neutral start switch P or N range 0-2
NSW - E1
Ex. neutral start switch P or N range 6-14
B/K - E1 Stop light SW ON (Brake Pedal depressed) 10-14
Engine & ECT ECU Terminals
L — qF UL 1P L Iy P LIS
EO1 ?3 ga i1scojiscc|FPU|STJ| 81 | 52 | SL |IGF NE VF | DG |OX1 THW|THA FFMIVC STA|A/C|SPD| PS |[OD2|rPscT| W |B/K ELS [BaTT]
E02 EGR IGT| L 2 ISP2|E2| G1]| E1 G- T |Oox2 IDL{VTA THGI E2 | Insw|ACTjOD1 FC|+B|+B1

FI12796




FI-180 EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU))

3S-GTE and 2. INSPECT RESISTANCE OF ECU

5S-FE A/T [ ‘ NOTICE:
ECU \Rfiring- | } e Do not touch the ECU terminals.
e ; e The tester probe should be inserted into the wiring —
connector from the wiring side.
Ohmmeter . . ik
, Check the resistance between each terminal of the wiring
S % connectors.
OB e Disconnect the connectors from the ECU.
: © s e Measure the resistance at each terminal.
Ohmmeter
s
L/
(S
'0' —~ Fl4689
Resistance of ECU Wiring Connectors
(3S-GTE)
Terminals Condition STD resistance ()
Throttle valve open Infinity
IDL - E2
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,500 - 10,000
VTA - E2
Throttle valve fully closed 200 - 800
VC - E2 - 200 - 400
Measuring plate fully closed 200 - 600
VS - E2
Measuring plate fully open 20 -1,200
THA1 - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
=GO - 140 - 180
NE-G & - 180 - 220
RSC +B
RSO ~ +B1 - 17.7 - 239
Engine ECU Terminals
LU F UL J qF LS F LIS
€01|No.1|No.2| STJ|RSC| HT ie i6F| 62 [Ne| | vF ox1[knk|aw| 4 | vs | ve | [sTA|aci|sPolass] |FPR| W |sTP]  |ELS [BATT
IEOZ No.3|No.4|EGR|RSO 1GT T\.I'ISI FC G1| E1 G@ T |OX2|PIM|IDL|VTA|THG| E2 PS |pscT] +B |+ B1
F12796




EFI SYSTEM - Electronic Control System (Electronic Controlled Unit (ECU))

FI-181

Resistance of ECU Wiring Connectors (5S-FE M/T)

Terminals Condition STD resistance (Q)
Throttle valve open Infinity
IDL - E1 Throttle valve fully closed 0
(Throttle opener must be cancelled first)
Throttle valve fully open 0
PSW - E1 Throttle valve fully closed Infinit
(Throttle opener must be cancelled first) ¥
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
NE™ GO - 170 - 210
ISCC +B
_ = 3 - 22,
ISCO +B1 198=229
Engine ECU Terminals
LJ — LJ —J o | S| J — L
o1 | o | sta|stu|rrulfiscc|loxi| - | a1 | e | T | tHal em | tew]eser| k| es | ke | ve [eatr] e
ED2 gg IGT E1 EGR ISCO| Ox2 | E21 NE THG iDL VC | PSW E2 PS SPD | A/C W +B
FI4065
Resistance of ECU Wiring Connectors (5S-FE A/T)
Terminals Condition STD resistance (Q)
Throttle valve open Infinity
IDL - E2 Throttle valve fully closed
(Throttle opener must be cancelled first) 2,300 ox less
Throttle valve fully open 2,300 - 10,000
VTA - E2
Throttle valve fully closed . 200 — 800
(Throttle opener must be cancelled first) A
VC - E2 - 3,000 - 7,000
THA - E2 Intake air temp. 20°C (68°F) 2,000 - 3,000
THW - E2 Coolant temp. 80°C (176°F) 200 - 400
G1
NE ~ Ge - 170 - 210
ISCC +B
ISCO ~ +B1 N 19d-229
Engine & ECT ECU Terminals
L F UL J qF L F L
€o1| 1o | b |isoc|isec|rrulsTy] s1] s2| st |ick Ne | | v | oG |ox1 mhw|HA| pim v | |stalasclseo| ps [opzlescr] w [e/k ELS [eary
E02 EGR 6T L | 2 |sp2|e21]| 61| &1 ] Jle@| T |ox2 IDL|vTA THGI 2 | InswlacT|oD1 FC +a[+31

F12796




Fl-182

EFI SYSTEM - Electronic Control System (Fuel Cut RPM)

5S-FE M/T

e

IDL

3S-GTE and 5S-FE A/T

J-3-118-4-1-C

7\

B

rpm

Tachometer

Fi1142

Fuel Cut RPM
INSPECTION OF FUEL CUT RPM

1.

WARM UP ENGINE

Allow the engine to warm up to normal operating tem-
perature.

INSPECT FUEL CUT RPM

(a) Disconnect the connector from the throttle position
sensor.

(b) Connect terminals IDL and E1 (5S-FE M/T) or E2
(3S-GTE and 5S-FE A/T) of the wiring connector.

(c) Gradually raise the engine rpm and check that there
is fluctuation between the fuel cut and fuel return
points.

HINT:

e The vehicle should be stopped.

e Measure with the A/C OFF.

Fuel cut rpm: 3S-GTE 2,000 rpm

56S-FE 1,600 rpm

Fuel return rpm: 3S-GTE 1,600 rpm

5S-FE 1,500 rpm



