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EFI SYSTEM — System Description

SYSTEM DESCRIPTION (Cont’d)
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Fl-4 EFI SYSTEM — System Description

The EFI system is composed of 3 basic sub sys-
tems; Fuel, Air Induction and Electronic Control
Systems.

FUEL SYSTEM

An electric fuel pump supplies sufficient fuel, un-
der a constant pressure, to the injectors. These in-
jectors inject a measured quantity of fuel into the
intake parts 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 7M-GE and 7M-GTE engines are equipped with
a Toyota Computer Control System (TCCS) which
centrally controls the EFIl, ESA, Diagnosis systems,
etc. by means of an Electronic Control Unit (ECU
— formerly EFl computer) employing a
microcomputer.

By means of the ECU, the TCCS controls the fol-
lowing functions:

1. Electronic Fuel Injection (EFI)

The ECU receives signals from various sensors
indicating changing engine operating condi-
tions such as:

Exhaust oxygen content

Intake air volume

Intake air temperature

Cooclant temperature

Engine rpm

Acceleration/deceleration etc.

These signals are utilized by the ECU to de-
termine the injection duration necessary for an
optimum air-fuel ratio.

2. Electronic Spark Advance (ESA)

The ECU is programmed with data for opti-
mum ignition timing under any and all operat-
ing conditions. Using data provided by sensors
which monitor various engine functions (rpm,
A/C signal, coolant temperature, etc.), the
microcomputer (ECU) triggers the spark at pre-
cisely the right instant. (See |G section)

Idle Speed Control {ISC)

The ECU is programmed with target engine
speed values to respond to different engine
conditions (coolant temperature, air condition-
er on/off, etc.). Sensors transmit signals to the
ECU which control the flow of air through the
by-pass of the throttle valve and adjust idle
speed to the target value.

(See pages Fl-44, 65, 106)

Diagnosis

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights the
CHECK ENGINE’" warning light on the instru-
ment panel. At the same time, the trouble is
identified and a diagnostic code is recorded by
the ECU.

{See page FI-26)

Fail-Safe Function

In the event of computer malfunction, a back-
up circuit will take over to provide minimal
drivability. Simultaneously, the ""CHECK EN-
GINE"" warning light will come on.
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IG1156

CORRECT

1G05986

PRECAUTIONS

1. Before working on the fuel system, disconnect the nega-
tive terminal from the battery.

HINT: Any diagnostic code retained by the computer will
be erased when the battery terminal is removed.

Therefore, if necessary, read the code before removing the
battery terminal.

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 {—) terminal
cable is disconnected from the battery.

2. Do not smoke or work near an open flame when working
on the fuel system.

3. Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS

MAINTENANCE PRECAUTIONS
1. INSURE CORRECT ENGINE TUNE-UP

2. PRECAUTIONS WHEN CONNECTING GAUGE

(a) Connect the tachometer test probe to the terminal IG
(& of check connector.

{b) Use the battery as the power source for the timing
light, tachometer, etc.

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

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

(c) After repair work, insure that the ignition coil termi-
nals and all other ignition system line are reconnect-
ed securely.

(d)  When cleaning the engine compartment, be especially
careful to protect the electrical system from water.

4. PRECAUTIONS WHEN HANDLING OXYGEN SENSOR(S)

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

(b} Do not allow water to come into contact with the sen-
sor or attempt to cool it.
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F12985

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 trans-
ceiver, etc. (even one with about 10 W output), it may, at times,
have an affect upon ECU operation, especially if the antenna
and feeder are installed nearby.

Therefore, observe the following precautions:

1.

Install the antenna as far as possible from the ECU. The
ECU is located behind the glove box, so the antenna should
be installed in the rear 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 abso-
lutely necessary. (If the IC terminals are touched, the IC
may be destroyed by static electricity.)

AIR INDUCTION SYSTEM

1.

Separation the engine 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
intake system between the air flow meter and cylinder head
will allow air suction and cause the engine to run out of
tune.
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ELECTRONIC CONTROL SYSTEM

1. 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 terminal.

2. When installing the battery, be especially careful not to in-
correctly connect the positive and negative cables.

FI1066 3. Do not jolt parts during removal or installation. Handle all

EF| parts carefully, especially the ECU.

4. Do not be careless during troubleshooting as there are
numerous transistor circuits and contact with terminals can
cause further trouble.

5. Do not open the ECU cover.

6. 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 EF| parts and
wiring connectors.

7. Parts should be replaced as an assembly.

8. Careisrequired when pulling out the inserting wiring con-
Lock nectors.

{a) Release the lock and pull out the connector. Pull on
the connectors, not the wiring.

Lock Spring

FI0092 FI0093

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

Lock

F10094

9. When inspecting a connector with a circuit tester.

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

FIO0Y5 FIC096
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EFI SYSTEM — Inspection Precautions

FIC097 FIO098

SST (B)
SST (A)

F13665

F13389

FI3391 FI3390

Fulcrum Length

F11654

10.

(b) Insert the tester probe into the connector from the wir-
ing side when checking continuity, amperage or
voltage.

{c} Do not apply unnecessary force to the terminal.

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

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

SST 7M-GE  09842-30050(A) and 09842-30070(C)
7M-GTE 09842-30050(A) and 09842-30060(B)

FUEL SYSTEM

1.

When disconnecting the high fuel pressure line, a large
amount of gasoline will spill out, so observe the following
procedure.

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

{c) Disconnect the connection.

{d) Plug the connection with a rubber piug.

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

{(Union bolt type)

(a) Always use a new gasket.

(b) Hand tighten the union bolt.

(c) Tighten the bolt to the specified torque.

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

(Flare nut type)

(a) Apply a thin coat of oil to the flare nut and tighten
the flare nut.

(b) Then using SST, tighten the nut to the specified
torque.

SST 09631-22020
310 kg-cm (22 ft-Ib, 30 N-m)

HINT: Use a torque wrench with a fulcrum length of 30
cm (11.81 in.).

Torque:
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CORRECT
-Ri Deli N
Grommet O-Ring Piep;zvery i
2 -
e WRONG
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FI1596
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Delivery
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Head — — Injector
——— ——— Insulator

FI1719

Fl4212

FI1598

3.

Observe the following precautions when removing and in-
stalling the injectors.

(a) Never reuse a O-ring.

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

{c) Lubricate the new O-ring with spindle oil or gasoline
before installing it - never use engine, gear or brake oil.

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

HINT:
upward.

Install the spacer with the black ring side facing

Confirm that there are no fuel leaks after performing any
maintenance on the fuel system.

{a) With engine stopped, turn the ignition switch ON.

{b) Using SST, connect terminals +B and Fp of the check
connector.

SST 09843-18020

HINT: The check connector is located near the No.2
junction block.

(c) When the fuel return hose is pinched, the pressure
within the 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.
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F10094

F10482

TROUBLESHOOTING
TROUBLESHOOTING HINTS

1.

Engine troubles are usually not caused by the EFl system.
When troubleshooting, always first check the condition of
the other systems.

(a) Power source
ee Battery
ee Fysible links
oo [ses

(b) Body ground

(c) Fuel supply
es Fuel leakage
es Fuel filter
e Fuel pump

(d) lIgnition system
ee Spark plug
ee High-tension cord
®e Distributor (7M-GE) or cam position sensor
(7TM-GTE)
* [gniter and ignition coll
{e) Air induction system
e \Vacuum leaks

{f)  Emission control system
* PCV system
* EGR system
(g} Others
® |gnition timing (ESA system)
» |dle speed {ISC system)

The most frequent cause of problems is simply a bad con-
tact in wiring connectors. Always make sure 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 complete-
ly and locked.

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

Sufficiently troubleshoot for other causes before replac-
ing the ECU. The ECU is of high quality and itis expensive.
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4. Use a volt/ohmmeter with high impedance (10 kQ /V mini-
Digital Type Analog T mum) for troubleshooting of the electrical circuit. (See
nalog ype pages FI-30, 49)

F10889

TROUBLESHOOTING PROCEDURES

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

CHECK POWER SOURCE 1. Battery
{1) Connection

(2) Gravity — drive belt — charging system
BAD (3) Voltage
2. Fusible links

OK

. Ignition switch

. Starter

. Starter relay (M/T, USA A/T)
. Clutch start switch (M/T)

CHECK STARTING SYSTEM

BAD

. Neutral start switch (A/T)
. Wiring/Connection

OO WN =
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EFI SYSTEM — Troubleshooting

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

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

Malfunction

Diagnostic code(s) (See page F1-26)

(See page F1-23) code(s)
Normal code
DOES ENGINE START WITH . _| ISC system
ACCELERATOR PEDAL DEPRESSED? OK (1) ISC valve
(2) Wiring connection
NO
CHECK FOR VACUUM LEAKS IN AIR 1. Qil filler cap
INTAKE LINE BAD 2. Oil dipstick
3. Hose connections
4. PCV hose
5. EGR system — EGR valve stays open
OK
CHECK IGNITION SPARK = 1. High-tension cords
7M-GE  (See page {G-5) BAD 2. Distributor (7M-GE) or cam position
7M-GTE (See page 1G-10) sensor (7M-GTE)
3. Ignition coil
4. Igniter
OK
CHECK SPARK PLUGS 1. Spark plugs
Pluggap: 7M-GE 1.1 mm (0.043 in.) NO 2. Compression pressure
7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm?
(128 psi, 883 kPa)
— HINT — at 250 rpm
Check compression pressure and valve 3. Valve clearance
clearance if necessary. Standard: IN 0.15 —0.2b mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
1. Injector — Shorted or leaking
BAD

All
Plugs]
WET

OK CONTINUED ON PAGE FI-13

2. Injector wiring — Short circuited

3. Cold start injector — Leakage
(See page FI-77)

4. Cold start injector time switch
{See page FI-112)
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OK CONTINUED FROM PAGE FI-12

CHECK FUEL SUPPLY TO INJECTOR |

FI-13

. Fuel line — leakage — deformation

1. Fuel in tank
2. Fuel pressure in fuel line
(1) Connect terminals Fp and +B of the
check connector.
{2) You can feel fuel pressure in fuel
return hose.

3. Check circuit opening relay
(See page Fi-110)

oK

BAD

Fuse

Fuel pump (See page FI-70)

Fuel filter

. Fuel pressure regulator (See page FI-81)
. Circuit opening relay (See page FI-110)

DA WN =

L

CHECK FUEL PUMP SWITCH IN AIR
FLOW METER (7M-GE)

Check continuity between terminals FC and
E1 with measuring plate of air flow meter
open.

OK

BAD

Air flow meter (See page F1-94)

L

CHECK IGNITION TIMING
1. Connect terminals Te1 and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]

OK

CHECK EF! ELECTRONIC CIRCUIT

NO

Adjust ignition timing (See page 1G-20)

USING VOLT/OHMMETER
(See pages F1-30, 49)

NO

1. Wiring connection

2. Power to ECU
{1) Fusible links
{2) Fuses
(3) EFI main relay

. Air flow meter

. Water temp. sensor

. Air temp. sensor

. Injection signal circuit
{1) Injector wiring
(2) Resistor (7M-GTE)
(3) ECU

(2006 1 Q¥ S /Y]
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EFI SYSTEM — Troubleshooting

SYMPTOM — ENGINE OFTEN STALLS

CHECK DIAGNOSIS SYSTEM Malfunction | Diagnostic code(s) (See page FI1-26)
Check for output of diagnostic code codels)
(See page F1-23)
Normal code
CHECK FOR VACUUM LEAKS IN BAD ~ 1. Oil filler cap
AIR INTAKE LINE 2. Oil dipstick
3. Hose connections
4. PCV hose
oK
CHECK FUEL SUPPLY TO INJECTOR BAD 1. Fuel line — leakage — deformation
1. Fuel in tank 2. Fuse
2. Fuel pressure in fuel line ’ )
(1) Connect terminals Fp and +B of Z izg: ?iTtrgrp (See page Fi-70)
(2) t$1§u02§gl<fé:§r}ziﬁ:t§rréssure in fuel 5. Fuel pressure regulator (See page FI1-81)
return hose. (See page FI-71) 6. Circuit opening relay (See page FI-110)
3. Check circuit opening relay
{See page FI1-110)
y oK
CHECK AIR FILTER ELEMENT BAD Element — Clean or replace
oK
CHECK IDLE SPEED BAD ISC system
STD: 7M-GE 700 rpm (1) Wiring connection
7M-GTE 650 rpm (2) 1SC valve
(3) ECU (test by substitution)
oK
CHECK IGNITION TIMING NO Adjust ignition timing (See page 1G-20)
1. Connect terminals Te1 and E1 of
the check connector.
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]
OK
CHECK SPARK PLUGS BAD “| 1. Spark plugs
Pluggap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure
7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm?
(128 psi, 883 kPa)
— HINT — at 250 rpm
Check compression pressure and valve 3. Valve clearance
clearance if necessary. Standard: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
OK CONTINUED ON PAGE FI-15
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lOK CONTINUED FROM PAGE FI-14

CHECK COLD START INJECTOR
{See page FI-77)

BAD

oK

CHECK FUEL PRESSURE
(See page FI-71)

1. Cold start injector
2. Cold start injector time switch
(See page F1-112)

BAD

JOK

CHECK INJECTORS
{(See page FI-83)

1. Fuel pump (See page FI-70)

2. Fuel filter

3. Fuel pressure regulator
(See page FI1-81)

BAD

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages F1-30, 49)

Injection condition

BAD

—_

. Wiring connection

2. Power to ECU
(1) Fusible links
(2) Fuses
{3) EFl main relay

. Air flow meter

. Water temp. sensor

. Air temp. sensor

. Injection signal circuit
(1) Injector wiring
(2) Resistor (7M-GTE)
(3) ECU

OO~ W

SYMPTOM — ENGINE SOMETIMES STALLS

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page F1-23)

Malfunction
code(s)

Normal code

CHECK AIR FLOW METER
(See pages F1-94, 96)

Diagnostic code(s) (See page FI-26)

BAD

oK

CHECK WIRING CONNECTORS AND
RELAYS

Check for a signal change when the connec-
tor or relay is slightly tapped or wiggled.

BAD

Air flow meter

1. Connector
2. EFIl main relay {See page FI-109)
3. Circuit opening relay (See page FI-110)
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SYMPTOM — ROUGH IDLING AND/OR MISSING

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page F1-23)

Malfunction
code(s)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

BAD

OK

CHECK AIR FILTER ELEMENT

Diagnostic code(s) (See page FI-26)

1. Oil filler cap

2. Qil dipstick

3. Hose connections

4. PCV hoses

5. EGR system — EGR valve stays open

BAD

OK

J

CHECK IDLE SPEED
STD: 7M-GE 700 rpm
7M-GTE 650 rpm

Element — Clean or replace

BAD

oK

CHECK IGNITION TIMING
1. Connect terminals Te1 and E1 of the
check connector,
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]

NO

OK

CHECK SPARK PLUGS
Pluggap: 7M-GE 1.1 mm (0.043 in.)
7M-GTE 0.8 mm (0.031 in.)

~HINT—
Check compression pressure and valve
clearance if necessary.

1 ISC system

(1) Wiring connection
{2) 1SC valve
{3) ECU (test by substitution)

Adjust ignition timing (See page 1G-20)

NO

OK CONTINUED ON PAGE Fl!-17

1. Spark plugs
2. Compression pressure
Minimum: 9.0 kg/cm?
(128 psi, 883 kPa)
at 250 rpm
3. Valve clearance
Standard: IN 0.15 — 0.25 mm
(0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
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Fi-17

lOK CONTINUED FROM PAGE FI-16

CHECK COLD START INJECTOR
(See page FI-77)

BAD

oK

CHECK FUEL PRESSURE
(See page FI-71)

1. Cold start injector
2. Cold start injector time switch
(See page FI-112)

BAD

OK

CHECK INJECTORS
{See page FI-83)

BAD

OK

CHECK EF1 ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages F[-30, 49)

1. Fuel pump (See page FI-70)

2. Fuel filter

3. Fuel pressure regulator
(See page FI1-81)

Injection condition

BAD

—_

. Wiring connection

2. Power to ECU
{1) Fusible links
{2) Fuses (EFI 156A, IGN 7.5A)
(3) EFI main relay

. Air flow meter

. Water temp. sensor

. Air temp. sensor

. Throttle position sensor

. Injection signal circuit
(1) Injector wiring
(2) Resistor (7M-GTE)
(3) ECU

~NOOVRARW
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SYMPTOM — HIGH ENGINE IDLE SPEED (NO DROP)

CHECK ACCELERATOR LINKAGE

OK

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

BAD

Linkage — Stuck

Malfunction

Diagnostic code(s) (See page F1-26)

1 1. Wiring connection

(Air con, Throttle position sensor—ECU)
2. ISC valve
3. Air conditioner switch

Throttle body

Fuel pressure regulator — High pressure

Cold start injector — Leakage

Injectors — Leakage, Injection quality

(See page F1-23) codels)
Normal code

CHECK ISC SYSTEM BAD
OK

CHECK THROTTLE POSITION SENSOR BAD
oK

CHECK FUEL PRESSURE BAD

(See page FI1-71)
oK

CHECK COLD START INJECTOR BAD

(See page FI-77)
OK

CHECK INJECTORS (See page F1-83) BAD
OK

CHECK EFI ELECTRONIC CIRCUIT BAD

USING VOLT/OHMMETER
(See pages FI-30, 49)

—

. Wiring connection

2. Power to ECU
(1) Fusible links
{2) Fuses (EFI 15A, IGN 7.5A)
(3) EFI main relay

. Air flow meter

. Water temp. sensor

. Air temp. sensor

. Injection signal circuit
(1) Injector wiring
(2} Resistor (7M-GTE)
(3) ECU

OOk, W




EFl SYSTEM — Troubleshooting

SYMPTOM — ENGINE BACKFIRES-Lean Fuel Mixture

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.
(See page F1-23)

Malfunction
code(s)

Normal code

CHECK FOR VACUUM LEAKS IN AIR
INTAKE LINE

Diagnostic code(s) (See page FI-26)

BAD

OK

Y

CHECK IGNITION TIMING
1. Connect terminals Te1 and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]

1. Qil filler cap
2. Oil dipstick
3. Hose connections

4. PCV hoses

NO

OK

CHECK COLD START INJECTOR
(See page F1-77)

Adjust ignition timing (See page 1G-20)

BAD

OK

CHECK FUEL PRESSURE
(See page FI-71)

1. Cold start injector
2. Cold start injector time switch
{See page FI-112)

BAD

OK

CHECK INJECTORS
{See page FI-83)

1. Fuel pump (See page FI1-70)
2. Fuel filter
3. Fuel pressure regulator {See page FI1-81)

BAD

OK

CHECK EFI ELECTRONIC CIRCUIT
USING VOLT/OHMMETER
(See pages F1-30, 49)

Injectors — Clogged

BAD

—_

. Wiring connection
2. Power to ECU
{1) Fusible links
{2) Fuses
(3) EFI main relay
. Air flow meter
. Water temp. sensor
. Air temp. sensor
. Throttle position sensor
. Injection signal circuit
(1) Injection wiring
(2) Resistor (7M-GTE)
(3) ECU
{4) Fuel cut signal
8. Oxygen sensor{s)

~NOOO AW

FI-19
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SYMPTOM — MUFFLER EXPLOSION (AFTER FIRE)
-Rich Fuel Mixture-Misfire

CHECK DIAGNOSIS SYSTEM Malfunction | Diagnostic code(s) (See page FI-26)
Check for output of diagnostic code. code(s)
(See page F1-23)
Normal code
CHECK IGNITION TIMING NO Adjust ignition timing (See page 1G-20)
1. Connect terminals Te1and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]
0K
CHECK COLD START INJECTOR BAD 1. Cold start injector
(See page Fi-77) 2. Cold start injector time switch
{See page FI-112)
OK
CHECK INJECTORS BAD Injectors — Leakage
OK
CHECK SPARK PLUGS NO 1. Spark plugs
Pluggap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure
7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm?
(128 psi, 883 kPa)
— HINT - at 250 rpm
Check compression pressure and valve 3. Valve clearance
clearance if necessary. Standard: IN 0.15 — 0.25 mm
{0.006 — 0.010 in.)
EX 0.20 - 0.30 mm
(0.008 — 0.012 in.)
OK
CHECK EFI ELECTRONIC CIRCUIT BAD 1. Throttle position sensor

USING VOLT/OHMMETER
(See pages F1-30, 49)

2. Injection signal circuit
{1) Injector wiring
(2) Resistor (7M-GTE)
(3) ECU

3. Oxygen sensor(s)
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SYMPTOM — ENGINE HESITATES AND/OR POOR ACCELERATION

CHECK CLUTCH AND BRAKE BAD 1. Clutch — Slips
2. Brakes — Drag
OK
CHECK FOR VACUUM LEAKS IN AIR 1. Oil filler cap
BAD Ce
INTAKE LINE 2. Oil dipstick
3. Hose connections
4. PCV hoses
5. EGR system — EGR valve system open
ok
Y
CHECK AIR FILTER ELEMENT BAD Element — Clean or replace
ok

'

CHECK DIAGNOSIS SYSTEM
Check for output of diagnostic code.

Malfunction Diagnostic code(s) (See page F1-26)

d
(See page F1-23) code(s)
Normal code
CHECK IGNITION SPARK BAD 1. High-tension cords
7M-GE (See page 1G-5) 2. Distributor {7M-GE) or cam position
7M-GTE (See page 1G-10) sensor (7M-GTE)
3. Ignition coil
4. Igniter

OK

CHECK IGNITION TIMING
1. Connect terminals Te1 and E1 of the
check connector.
2. Check ignition timing.
STD: 10° BTDC @ idle
[w/ connect terminals Te1 and E1]

NO Adjust ignition timing (See page |G-20)

y OK
CHECK FUEL PRESSURE BAD 1. Fuel pump (See page FI-70)
(See page F1-71) 2. Fuel filter
3. Fuel pressure regulator (See page F1-81)
oK
CHECK INJECTORS BAD Injection condition

{See page F1-83)

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

CHECK SPARK PLUGS NO 1. Spark plugs
Pluggap: 7M-GE 1.1 mm (0.043 in.) 2. Compression pressure
7M-GTE 0.8 mm (0.031 in.) Minimum: 9.0 kg/cm?
(128 psi, 883 kPa)
— HINT — at 250 rpm
| Check compression pressure and valve 3. Valve clearance
clearance if necessary. Standard: IN 0.15 — 0.25 mm
{0.006 — 0.010 in.)
EX 0.20 — 0.30 mm
(0.008 — 0.012 in.)
OK
CHECK EFI ELECTRONIC CIRCUT BAD 1. Wiring connection
USING VOLT/OHMMETER 2. Power to ECU
{See pages F1-30, 49) {1) Fusible links

(2) Fuses
{3) EFI main relay
. Air flow meter
. Water temp. sensor
. Air temp. sensor
. Throttle position sensor
. Injection signal circuit
{1) Injector wiring
{2) Resistor (7M-GTE)
(3) ECU

~NOoOYOL AW
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“GHECK ENGINE” /]

Warning Light

FI3542

DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and
a "CHECK ENGINE’" warning light on the instrument panel
flashes.

By analyzing various signals as shown in the later tables
(See pages FI-26 to 28) the Electronic Control Unit (ECU)
detects system malfunctions which are related to the var-
jous operating parameter sensors or to the actuator. The
ECU stores the failure until the diagnosis system is cleared
by removing the EFl 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 out 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.

When the engine is started, the ""CHECK ENGINE"" warn-
ing light should go out.

if the light remains on, the diagnosis system has detected
a malfunction or abnormality in the system.

OUTPUT OF DIAGNOSTIC CODES

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

1.

Initial conditions
(a) Battery voltage above 11 volts

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

(c} Transmission in neutral position
(d) Accessory switches OFF

Turn the ignition switch to ON. Do not start the engine.

Using SST, connect terminals Te:r and E: of the check
connector.

SST 09843-18020

HINT: The check connector is located near the ignition
coil.
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4. Read the diagnostic code as indicated by the number of
flashes of the ""CHECK ENGINE’" warning light.

)

CHECK

“CHECK ENGINE’ Warning Light
FI3704

Diagnostic code (See page FI-26)

{a) Normal System Operation (no malfunction)

0'26__ ¢ The light will aiternately blink on and off for 0.26

ON ON ON ON second intervals.

OFF OFF OFF

0.26 {Seconds)
F10294
{b) Malfunction Code Indication

Code No. 13 Code No. 32 ¢ In the event of a malfunction, the light will blink ev-
0.5 ery 0.52 seconds. The first number of blinks will
T ION ON ON ON ON ON ON ON equal the first digit of a 2-digit diagnostic code gnd,
OFE OFF after a 1.5 second pause, the 2nd number of blinks
! will equal the 2nd. If there are two or more codes,

S there will be a 2.5 second pause between each.

4.0 ‘45 . .
e 2.5 e After all the codes have been signalled there will
: {Seconds) be a 4.5 second pause and they will all be repeat-

F10295 ed as long as the terminals Te1 and E: of the check

connector are connected.

HINT: In the event of a number of trouble codes, indica-
tion will begin from the smaller value and continue to the
larger.

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

Fi4211
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CANCELLING OUT DIAGNOSTIC CODE

1. After repairing of the trouble, the diagnostic code retained
in memory by the ECU must be cancelied out by removing
the EFIl fuse 15A for 30 seconds or more, depending on
ambient temperature (the lower the temperature, 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 sys-

tems (radio ETR, clock etc.) will also be cancelled out.
8 If the diagnostic code is not cancelled out, it will be re-

tained by the ECU and appear along with a new code
in the event of future trouble.

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

2. After cancellation, road test the vehicle to confirm that the
““normal’’ code is now displayed by the “"CHECK ENGINE"’

j warning light.
Lﬁmm If the same diagnostic code is still indicated, it means that

EFI 15A F13826 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.

2. All detected diagnostic codes, except code Nos.51 and 53,
will be retained in memory by the ECU from the time of
detection until cancellation.

3. Once the malfunction is cleared, the “"CHECK ENGINE"’
warning light on the instrument panel will go out but the
diagnostic code(s) remains stored in ECU memory (except
for code Nos.51 and 53).
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DIAGNOSTIC CODES

Number of

FI1611

Signal

signal (THA).

[ ]
e ECU

CI\?:e *’CHECK’’ engine System Diagnosis Trouble area S;ee:a
) blinks pag
_I_U—U_U_U_I_ This appears when none of the
— Normal . - — —
Fl1604 other codes are identified.
* Distributor {cam position
o N of 16 s o || LS
12 | _JUIL RPM Signal ECU within 2 seconds after sensor] P IG-3
engine has been cranked. . o
e Starter signal circuit
FI1606 e ECU
* Distributor (cam position
No ““NE’’ signal to ECU sensor) circuit
13 _JUun RPM Signal when engine speed is above | ® Distributor (cam position —
1,000 rpm. sensor)
FI1607 e ECU
NO ““IGF’’ signal to ECU ® |[gnition and ignition coil
14 ﬂ ﬂm‘m lanition Signal A’ times in succession. circuit _
9 9 YA IM-GE 6-8 e Igniter and ignition coil
F11608 7M-GTE 3 e ECU
During air-fuel ratio feedback
correction, voltage output
Oxygen from the oxygen sensor does | ® Oxygen sensor circuit
Sensor not exceed a set value on the | ® Oxygen sensor —
21 il Signal lean side and the rich side | ®* ECU
- continuously for a certain
period.
*1 °
Oxygen Open or short circuit in oxy- g)r(gjl.ten sensor heater
Sensor gen sensor heater signal —
Heater Signal | (HT) ¢ Oxygen sensor heater
FI11609 ' e ECU
[
Open or short circuit in Watgr temp. sensor
_—m'u'm_ Water Temp. . circuit
22 . water temp. sensor signal —
Sensor Signal (THW) ® Water temp. sensor
FI1610 ' e ECU
Intake Air Open or short circuit in * ::SEE alr temp. sensor F1-40
24 M Temp. Sensor | intake air temp. sensor . '
Intake air temp. sensor 60
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FI-27

DIAGNOSTIC CODES (Cont'd)

Code Number of See
No CHECK’’ engine System Diagnosis Trouble area a
: blinks page
(Calif.)
(1) When air-fuel ratio feed-
back compensation
value or adaptive con- ° Injector circuit
trol value continues at | o Injector
the upper (lean) or low- o Fuel li
er {rich) limit renewed ue Iné pressure
Air-Fuel Ratio for a certain period of | ® Air flow meter
25 ”ﬂ ['“‘H‘”‘”‘l L time. e Aijr intake system
[V|ea|? i (2) When air-fuel ratio feed- ° Oxygen sensor circuit -
altunction back comensation value | 4
of adaptive control N IOxyg_;en sensor
value feedback frequen- gnition system
cy is abnormally high * Water temp. sensor
during feedback con- e ECU
dition.
{3) When marked variation
F12562 is detected in engine
revolutions for each
cylinder during idle
switch on and feedback
condition.
HINT: For conditions (2) * Injector circuit
and (3), since neitheralean | o |niector
(Code No.25) nor a rich | o ool i oressure
. | (Code No.26) diagnosis dis- ’ P
___ﬂ_ﬂ_ﬂ_mmm Air-Fuel Ratio played consecutively. e Air flow meter
26 Rich {Others) ¢ Cold start injector —
Malfunction When air-fuel ratio feedback | e Oxygen sensor circuit
correction value or adaptive | ¢ Oxygen sensor
control value continues at | Water temp. sensor
the upper (lean) or lower P
(rich) limit for a certain peri- | * ECU
od of time or adaptive con-
trol value is not renewed for
FI2563 a certain period of time.
Sub-Oxvaen Open or short circuit in ¢ Sub-oxygen sensor circuit
Sensor é? nal sub-oxygen sensor signal e Sub-oxygen sensor
9 (0X2). e ECU
%2
27 N NN e Sub-oxygen sensor _
Sub-Oxygen Open or short circuit in heater circuit
Sensor sub-oxygen sensor heater | ® Sub-oxygen sensor
Heater signal (HT). heater circuit
FI2617 * ECU
(7M-GE)
Open circuit in VC signal or
short circuit between VS o Air fl meter circuit
Air Flow and E2 when idle contacts !r ow meter cireut
31 i : e Air flow meter FI-38
Meter Signal are closed. e ECU
(7M-GTE)
Open or Short circuit in air
FI1612 flow meter signal.
* . . . . L i i i
;’2 LN Air Flow Open circuit in E2 or short o ﬁ:r :gw ::::; circuit E1-57
Meter Signal circuit between VC and VS. r How

F11613

e ECU
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DIAGNOSTIC CODES (Cont’d)

Fl11617

check.

® Throttle position sensor
e ECU

Cod Number of See
|\(|) e “CHECK’' engine System Diagnosis Trouble area
0. ; page
blinks
%4 ® Turbocharger
*:;4 __‘W_Hﬂm Turbocharger | Turbocharger pressure is ® Air flow meter _
Pressure abnormal. ® |ntercooler system
F12818 e ECU
*1 . e
35 HAC Sensor Open or §hort circuit in HAC e ECU -
rlasag | Signal sensor signal.
R -
Throttle Open or short circuit in T.hrot.tle position sensor
o . circuit FI-36,
41 UL Position throttle position sensor »
. . ® Throttle position sensor 55
Sensor Signa! | signal (VTA).
Fl1614 ® ECU
No “'SPD’’ signal to ECU for
8 sbeconds W;eé‘o%ngine speed | e Vehicle speed sensor
: is between 2, rpm and P
a2 | UL \S/eh'c'e gpeedl 4,500 (TM-GE) or 4,000 | _ orot g -
ensor Signal | (7\M.GTE) rpm and coolant ehicle speed sensor
temp. is below 80°C (176°F) | ® ECU
FI1615 and neutral start switch is off.
No ““STA’’signal to ECU until | ® Ignition switch circuit
. . . . Fl-42,
43 Starter Signal | engine speed reaches 800 ® |gnition switch 62
FI1616 rpm with vehicle not moving. | ® ECU
HHHHH ﬂﬂ Knock Sensor | Open or short circuit in * Knock sensor circuit
52 Signal knock sensor signal * Knock sensor N
FI11618 & gnal. e ECU
Knock Control | Knock control program
53 FI1619 Signal in ECU faulty. * ECU a
® EGR system (EGR valve,
® EGR gas temp. below EGR hose etc.)
predetermined level e EGR gas temp. sensor
*;’1 EGR System during EGR operation. circuit Fl-48,
Malfunction e Open circuit in EGR gas | ® EGR gas temp. sensor 69
temp. sensor signal * VSV for EGR
(THG). e VSV for EGR circuit
F12622 e ECU
e A/C switch circuit
. No “IDL"" signal, "NSW"’ * AC SWIt(.:h
Switch ) i . e A/C amplifier
o signal or "'A/C’’ signal to -
51 _ﬂ_rm_ﬂﬂ_ﬂ_ Condition . , . ® Throttle position sensor —
. ECU, during diagnosis .
Signal circuit

*1
*2
*3
*4
*b

7M-GTE

7M-GE (California vehicles)

7M-GE

Abnormalities in the air flow meter may also be detected.

California vehicles
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INSPECTION OF DIAGNOSIS CIRCUIT

ECU
. . EFI Main Relay
Fusible Link Fuse

-~ £\

AM2 30A EF1 15A ()

_L N
Ignition Switch

Fuse

AMZ =, ]1G2 o~ IG SW
—~. AM1 1G1 IGN 7.5A W
ALT 100A AM1 40A GAUGE 7.5A

Fusible g
Link ¢MAIN 2.0L “CHECK" Engine
Warning Light
Battery TE
Check E1
Connector
FI3611
Does “CHECK ENGINE’ warning light YES
come on when ignition switch js at ON? System Normal
INO
Does “"CHECK ENGINE" warning light YES | Check wiring between OK Trv another
come on when ECU terminal W is grounded —-{ ECU terminal E1 and ECyU
to the body? body ground. ’
‘ NO BAD
Check bulb, fuse and wiring between ECU .
and ignition switch. Repair or replace.

| BAD

Repair or replace.

Does "CHECK ENGINE" warning light go YES

off when the engine is started? System Normal

| NO

Check wiring between ECU and “CHECK BAD

ENGINE" warning light. Repair.

1 OK

Is there diagnostic code output when check NO | Check wiring between ECU terminal TE1 and
connector terminals Te1 and E1 are check connector terminal Te1, and ECU ter-
connected? minal E1 and check connector terminal E1,

[es [

Does “CHECK ENGINE'" warning light go NO I
out after repair according to malfunction
code?

Further repair required. 'é'EyUanother

| YES

System OK —g Cancel out diagnostic code.
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TROUBLESHOOTING WITH
VOLT/OHMMETER (7M-GE)

HINT: The following troubleshooting procedures
are designed for inspection of each separate sys-
tem, therefore the procedure may vary somewhat.
However, troubleshooting should be performed
referring to the inspection methods described in this
manual.

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

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

If engine trouble occurs even though proper oper-
ating voltage is detected in the computer connec-
tor, then it can be assumed the computer is faulty
and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Fusible Link

No. 2

GAUGE 75A—__| |\LJ{J

Fusible Link
ALT 100A

Junction Block

No. 1 Junction Block

\E\QDDD Fuse
‘HH%%%,////’//WGN75A
~ Bﬂfﬁﬁ/‘

I

Fusible Link
AM1 40A

EFI Main Relay

—

Fusible Link Fuse
AM2 30A EFI 16A

FI13705
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FI-31

EFI SYSTEM CHECK PROCEDURE
( HINT:
ECU s Perform all voltage measurements with the cennectors
ég—%—gjﬁggﬂ con'nected. '
Voltmeter | 12 / e Verify that the battgry voltage is 11 V or above when
1 ‘ W Ms the ignition swit.ch |s-. at.ON. B
— 1\ | Using a voltmeter with high impedance (10 kQ/V rr_n_mmum),
VA amt ) measure the voltage at each terminal of the wiring con-
nector.
F10299
Terminals of ECU
Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 POWER GROUND TE1 CHECK CONNECTOR L3 TEMS (ECT) COMPUTER
EQ2 POWER GROUND G2 DISTRIBUTOR EGR | VSV (EGR)
No. 10 | INJECTOR (No. 1 and 4) VTA | THROTTLE POSITION SENSOR A/C | A/C MAGNETIC SWITCH
No. 20 | INJECTOR (No. 2 and 6) NE DISTRIBUTOR SPD SPEEDOMETER
STA | STARTER SWITCH IDL | THROTTLE POSITION SENSOR W WARNING LIGHT
No. 30 | INJECTOR (No. 3 and 5) IGT IGNITER FP FUEL PUMP RELAY
STJ COLD START INJECTOR *ITHG | EGR GAS TEMP. SENSOR DFG | DEFOGGER RELAY
E1 COMPUTER GROUND IGF IGNITER THA | AIR TEMP. SENSOR
NSW | NEUTRAL START SWITCH (A/T) |*1OX2 | SUB-OXYGEN SENSOR *2ECT | ECT COMPUTER
N/C | CLUTCH SWITCH (M/T) THW | WATER TEMP. SENSOR VS AIR FLOW METER
IHT OXYGEN SENSOR HEATER KNK | KNOCK SENSOR LP HEADLIGHT RELAY
1ISC1 1ISC MOTOR NO. 1 COIL 0OX1 OXYGEN SENSOR VC AIR FLOW METER
ISC3 | ISC MOTOR NO. 3 COIL E2 SENSOR GROUND *I'E£E11 | COMPUTER GROUND
ISC2 | ISC MOTOR NO. 2 COIL VSV1 | VSV (AIR CONTROL) BATT | BATTERY
ISC4 | ISC MOTOR NO. 4 COIL L1 TEMS (ECT)} COMPUTER +B EFI MAIN RELAY
G(= | DISTRIBUTOR — — IG SW | IGNITION SWITCH
VF1 CHECK CONNECTOR L2 TEMS (ECT) COMPUTER +B1 EFI MAIN RELAY
G1 DISTRIBUTOR M-REL | EFI MAIN RELAY (COIL) - -
ECU Terminals
| | | = | — o
E01 140 [sTAfSTY E‘%V 'SC1'SE|G=| 61| 62 |NE |i67 ik frwf |ox1 [VSY| — [N leGRIsPO| FP [THA| Vs |ve [eatT &5,
e02| "3 152 1 E1 [HT|1'ST|'SC |ver|Ter vralioLTHGloxane [ €2 | L1 {2 | L3 |arc] w jpaHECT| LP[E11] +8+B1
*1 California vehicles only
*2 A/T only
Flos74
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Voltage at ECU Wiring Connectors
No. Terminals Condition STD Voltage See Page
BATT — E1 — 10— 14 F1-33
IGSW — E1
1 Fl1-34
M-REL — E1 Ignition SW ON 10-14
+B (+B1) — E1 F1-35
IDL — E2 Throttle valve open 10 - 14 F1-36
VC — E2 - 4-6
2 Ignition SW ON
Throttle valve fully closed 0.1-10 F1-37
VTA — E2
Throttle valve fully open 4 -5
VC — E2 - 4-6
Ignition SW ON Measuring plate fully closed 3.7—-43
3 Measuring plate fully open 0.2-056 F1-38
VS - E2
Idling 23-28
3,000 rpm 1.0-20
No. 10 EO1
4 No. 20 — Ignition SW ON 10 - 14 F1-39
No. 30 EQ2
5 THA — E2 Ignition SW ON Intake air temperature 20°C (68°F) 1-3 F1-40
6 THW — E2 Ignition SW ON Coolant temperature 80°C (176°F) 0.1-1.0 Fl-41
7 STA — E1 Cranking 6—14 Fi1-42
8 IGT — E1 Idling 0.7-10 Fl1-43
I1SC1
9 ! - E1 Ignition SW ON 9-14 Fl-44
ISC4
No trouble ("CHECK ENGINE" warning light off} and
10 w - E1 engine running 8-14 F1-45
11 A/C — E1 Air conditioning ON 10— 14 Fl1-46
ECU Terminals
T T ] ——
eot| o lsTAlsTy ':ﬁrc 3¢ |'SF 6@ 61 | 62 | NE [16T]IGF THw ox1 VSVI - M- EGR{sPO| FP |THA vs | Ve lear $
£02| %0 (%o | E1 | HT 15C1 'S | vr1TE1vTAIDLTHGlox2)knK] | €2 | L1 | L2 | L3 {a/c| W [pFalecT] LP|E11]+B {+B1

FIO574
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FI-33

No Terminals Trouble Condition STD Voltage
BATT — E1 No voltage —_ 10-14V
1 IGSW — E1 No voltage Ignition switch ON 10-14V
M-REL — E1 No voltage Ignition switch ON 10-14V
+B (+B1) — E1 No voltage Ignition switch ON 10-14V
ECU
EFI Main Relay
Fusible Link Fuse Q
AM2 30A EFI 16A ( fff l
Fusible
Link MAIN 2.0L Ignition Switch —_—
AM2 1G2 Fuse
S O N—O— IG SW
IGN 7.6A
L.
Battery _T_
T L
= = FI3610
mn ® BATT — E1
(N
:CU BATT (1) There is no voltage between ECU terminals BATT and E1.
Voltmeter
Check that there is voltage between ECU terminal BATT and body
N 2
ground.
e NO OK
FI10309 .. .
Check wiring between ECU terminal E1 and body
4 ground.

ECU BATT

@

Voltmeter | LY

e

==
-u O000N000 (FI00E0000amun
0QgcI00caI00l ) 238 Do0do0000!
A i
N e

F10310

OK

Try another ECU.

Check fuse and fusible links.

BAD

} BAD

Repair or replace.

OK

E1 ECU

®

—

DDDDDD[ 00000001 1
0
200000000 T}nmnnr\ngnnn
fa|
\

.
W .

7

AN/ )
Ntz
L

[ /
Ly

FI0311

Check wiring between ECU
terminal and battery.

BAD

Replace.

Repair or replace.
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N e IG SW-E1
o
) There is no voltage between ECU terminals IG SW and E1.
~(IG SW ON)
A= =
Voltmeter G :—ﬁfﬁgt
iy / 5 Check that there is voltage between ECU terminal IG SW and
7 = body ground. {IG SW ON)
Vg "'NO oK
FI0313 — -
Check wiring between ECU terminal E1 and body
ground.
@w
ECU I1G SW OK BAD
1
=] =) ==
Voltmeter &EHHHHH%H%JﬁH'QHHH%HHHH& Try another ECU. Repair or replace.
i v T Lo
— 3
i ; BAD
.Ch<.ac'k fusef fusible links and Repair or replace.
ignition switch,
FI0314
— ® M-REL — E1
‘\\l/‘
( @There is no voltage between ECU terminals M-REL and E1.
@4@—;@
Voltmeter ﬁ R ,
(—J \w W/)\U% //2\‘Check that there is voltage between ECU terminal M-REL and
. E1 = &/
\r o\ // body ground. (IG SW ON)
[V et A0 NO oK
F10315 -
Check wiring between ECU terminal E1 and body
3 ground.
- oK l BAD
Vol Try another ECU. Repair or replace.
oltmeter
i iri BAD
Check EF I main relay and wiring Replace.
harness.
FI0316 OK

Try another ECU.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)

FI-35

ECU +B N\ [1+B1
volimeter | | AR EIEEEEE
A /
\ \\\LL/ W -
! E1/ y
[ b i/
v B
— =t
FI13761
ECU
Vortmeter| | RS
‘\:\ w(?’/ i /
A\@ Wil %/,

FI0312

e +B (+B1) — E1

(IG SW ON)

@ There is no voltage between ECU terminals +B (+B1) and E1.

body ground. (IG SW ON)

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

NO OK

Check wiring between ECU terminal E1 and body ground.

OK

Try another ECU.

BAD

Repair or replace.

Check fuse, fusible links and wiring
harness.

BAD

OK

Repair or replace.

Check EFI main relay.
(See page F1-109)

BAD

OK

Replace.

Refer to M-REL — E1 trouble
section.




FI-36 EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)
No. Terminals Trouble Condition STD voltage
IDL — E2 ‘ Throttle valve open 10 —-14V
VC — E2 Ignition - 4 -6V
2 No voltage
switch ON Throttle valve fully closed 0.1-10V
VTA — E2
J Throttle valve fully open 4 -5V
ECU
Throttle Position Sensor
\ E2
& IDL
o Ivia
~/ VC
FI1366
® |IDL—-E2
@®
D There is no voltage between ECU terminals IDL and E2.
~ {IG SW ON) (Throttle valve open)
ECU IDL
Voltmeter J
5 Check that there is voltage between ECU terminal +B (+B1)
ix—\ J and body ground. (IG SW ON)
\"e NO OK
Fl1624
Check wiring between ECU terminal E1 and body
ground.
BAD
ECU oK
V%QH ECU. i .
Voltmeter ’w el \ Try another ECU Repair or replace
\\ \\u%/
V3 L Refer to No. 1. BAD Reoai |
(See page FI-35) epair or replace.
oK
F10312
/3\ Check throttle position BAD
"2 sensor.
BAD OK

Fi3454

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

oK

Try another ECU.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter {(7M-GE)

FI-37

D There is no voltage between ECU terminals VC and E2.
ECU vC (IG SW ON)
=l = ==
|wlm]a] 0000000 0000a000M0
Voltmeter "mrmr "Iﬂﬂl’lﬂﬂﬂﬂf ﬁﬁﬂﬂﬂﬂﬂﬂﬂnﬂﬂ
Check that there is voltage between ECU terminal +B (+B1) and
body ground. {IG SW ON}
V + e
= oK NO
Fl1628
~~ Check throttle position sensor. Refer to No. 1.
@ = (See page FI1-101) (See page F1-35)
/ BAD OK
d i
K Check wiring between ECU and throttle

Thickness
Gauge

FI3710

Repair or replace.

position sensor.

Voltmeter

-

V + (st

FI1626

Voltmeter

V + et

Fl1628

Ez—fﬁ—f

VTA ML
Ohmmeter / Thickness

Gauge

FI3709

oK

BAD

Try another ECU.

Repair or replace
wiring.

® VTA - E2

© (1G SW ON)

There is no specified voltage at ECU terminals VTA and E2.

@ {IG SW ON)

Check that there is voltage between ECU terminal VC and E2.

NO

Refer to VC — E2
trouble section.

OK

oK

(8 Check throttle position sensor.

BAD .
= Repair or replace.

OK

'

Check wiring between ECU and
throttle position sensor.

BAD

Repair or replace.

oK

\
Try another ECU.




FI-38

EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)

No. Terminals Trouble Condition STD Voltage
VC — E2 ani - 4-6V
VS — E2 gnlt(n)on Measuring plate fully closed 37-43V
SW ON
3 VS — E2 No voltage Measuring plate fully open 0.2-05V
VS -~ E2 Idling - 23-28V
VS — E2 3,000 rpm - 10-20V
00—
1 E2
$ Lo
i VC
Air Flow Meter E1
e/
Fl11269
® ® There is no voltage between ECU terminals VC or VS and E2.
(1G SW ON)
ECU VS vC
é E [—
Eins paemang| e e s s
Voltmeter = B e e @ Check that there is voitage between ECU terminal +B (+B1) and
E2 body ground. (IG SW ON)
V + G OK NO
Refer to No. 1.
Flzade (See page F1-35)
Check wiring between ECU terminal E1 and body ground.
= 0 o
Voltmeter 4ol ST O ’ OK BAD
%VV ® Check air flow meter. )
VE (See page F1-94) Repair or replace.
— o4
BAD OK
|
F10312 Replace air flow Check wiring between ECU and
meter. air flow meter.
Air Flow Meter ® 1 OK ’ BAD
{‘ oo o jm_l::]} Try another ECU. Repair or replace.
Ohmmeter J —
VS

VC/[/[E2

QS

O

F11283




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter {7M-GE) FI-39
No. Terminals Trouble Condition STD Voltage
No. 10 EO1
4 No. 20 — No voltage Ignition switch ON 10 -14V
No. 30 EO2
Ignition Switch ECU
Fuse ( )
OFTO- OO IG SW
AM2 1G2 IGN 7.5A
AM2 30A
Fusible
Link o .
MAIN 2.0L Injector

_L

-+
Battery |

I_

= — FI3565

o
v ® There is no voltage between ECU terminal No. 10, No. 20 and/or
No. 10 No. 30 and EO1 and/or E02. (IG SW ON)
No. 20 No. 30 ECU
5 jgg%ggg@gﬁ%@pﬂ_l 5 Check that there is voltage between ECU terminal No. 10, No. 20
Voltmeter b , v)

EOW

or No. 30 and body ground.

V + e
— 0o
FI1633
@
No. 20 ECU

Voltmeter

FI3675

NO oK

and body ground.

Check wiring between ECU terminal EO1 and/or E02

OK

Try another ECU.

BAD

Repair or replace.

Ohmmeter

FI3457

Check fusible links and ignition BAD Repai |
switch. epair or replace.
OK
@ Check resistance of each injector.
' §TD resistance: Approx. 13.8
OK BAD
Replace injector.
Check wiring between ECU terminal BAD

No. 10, No. 20 and/or No. 30 and
battery.

Repair or replace.




Fl-40 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)
No. Terminals Trouble Condition STD Voltage
Ignition switch Intake air temperature 20°C
5 THA — E2 No voltage ON (68°F) 1-3V

ECU

00— CF +B
A O E2 (+B1)

I < E2

——O—
Ot
THA A THA
Air Temp, Sensor
(Air Flow Meter) — E1
F11272
@ @ There is no voltage between ECU terminals THA and E2.
— (IG SW ON)
ECU THA /{
Voltmeter @ Check that there is voltage between ECU terminal +B (+B1) and
body ground. (IG SW ON})
N~ ok N
VR

F11636

Voltmeter

F10312

Refer to No. 1.
(See page F1-3b)

Check wiring between ECU terminal E1 and body ground.

oK BAD

Check air temp. sensor.
@

Repai .
(See page FI1-94) epair or replace

Ohmmeter

Air Elow Meter @

==

E2

THA

FI11253

BAD OK
Replace air flow Check wiring between ECU and air
meter. temp. sensor.
OK BAD
Try another ECU. Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE) Fl-41
No. Terminals Trouble Condition STD Voltage
|
i lgnition switch Coolant temperature 80°C
;6 T - o 1-1.0
i HW E2 No voltage ON (176°F) 01-10V
‘ ECU
Water Temp. Sensor +B (+81)
— 1 j THW
L_@j 2
————— E1
— —
- Flo4g7
@ There is no voltage between ECU terminals THW and E2.
(1IG SW ON)
'
Voltmeter @ Check that there is voltage between ECU terminal +B (+B1) and
body ground. (IG SW ON)
v iy oK i NO
Refer to No. 1.
Fies7 (See page F1-35)
Check wiring between ECU terminal E1 and body ground.
= — T
Voltmeter ' ! L OK BAD
., Ly
L ¢ Check water temp. sensor. .
\ Y f .
v ot 3 (See page FI-113) Repair or replace
BAD OK
F10312 Replace water Check wiring between ECU and
temp. sensor. water temp. sensor.
h
Ohmmeter oK '* BAD
Try another ECU. Repair or replace.




FI-42

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)

No. Terminals Trouble Condition STD Voltage
7 STA - E1 No voltage Cranking 6-14V
To Circuit Opening Relay (STA)
. - ECU
Fusible Ignition (Canada A/T) Neutral Start 4
Link Switch \ Switch (A/T) J
AM1 ST1
= STA
AM1 40A I
ALT 100A Slutch
Start
; M/T
(USA A/T) Switeh (W
Fusible (M/T)
Link
§ MAIN 2.0L
Starter
Starter Relay
e {(M/T, USA A/T)
Battery| |
T l E1
To Theft Deterrent (USA) r;—.)
= To Body Ground (Canada) = far1
) D There is no voltage between ECU terminals STA and E1.
U (1G SW START)
Voltmeter Check starter oK Check wiring between ECU terminal STA
j operation. and ignition switch terminal ST1.
*V T BAD ‘ oK BAD
~ 3=

Fl0335

Ohmmeter

Repair or replace.

!

& ground.

/s Check wiring between ECU terminal E1 and body

[

OK
1

BAD

J

Try another ECU.

Repair or replace.

[oRte
Check fusible links, battery, wiring,
FI0311 S . BAD .
ignition switch and neutral start = Repair or replace.
switch,
Voltmeter 3
= l OK
Starter

(IG SW START)

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

OK

NO

Check starter.

Check wiring between ignition switch
terminal ST1 and starter terminal 50.

FI10336




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)

FI-43

No Terminals Trouble Condition STD Voltage
8 IGT — E1 No voltage Idling 0.7-10V
ECU
)
Ilgnition Switch
AM?2 o iG2
To
AM2 30A Tachometer
Fusible Igniter w/
tink Ignition Coil S
MAIN 2.0L
]
Battery | IGF
1
T IGT
_L 2
= - FI3579
@ @ There is no voltage between ECU terminals IGT and E1.
(1dling)
ECU IGT
Paan 00000M0O 0J000a0000]
Voltmeter me n‘\mmmm:qmmmmmm] ® Check that there is voltage between ECU terminal IGT and body
ETA\N e 4 d. (ldling)
Zl AN : B ground. ing
— ! | M ,/ﬂ&?//
"vfgj._J A ’ NO OK
Cii64s Check wiring between ECU BAD Repair or
terminal E1 and body ground. replace.
OK
Try another ECU.
Voltmeter
y
ble links and ianiti
V°© 1 J Ch.eck fusible links and ignition BAD Repair or replace.
switch.
OK
F11725 J
L BAD
Check distributor. (See page 1G-9) —~ Repair or replace.
®
ECU oK
(= =, ..
— K BAD
Ohmmeter R ERE SRR Check wiring between ECU and Repair or replace.
battery.
W OK
n- A
BAD .
Check igniter. =1 Repair or replace.

FI0311




Fl-44 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)
No Terminals Trouble Condition STD Voltage
9 ISC1~ISC4 —E1 No voltage Ignition switch ON 9-14V
EFIl Main Relay ECU
Fuse
L EFI 15A oo
Fusible __/
Link AM2 30A
Fusible \ pain 2,00 +B
Link
+B1
< M-REL
_L
-
Battery|
i

f—Jm

—

FI3659

E1. (IG SW ON)

@ There is no voltage between ECU terminals ISC1 ~ ISC4 and

Try another ECU.

® O

Battery

Fl1643

Voltmeter 3 Check that there is voltage between ECU terminal +B (+B1)
E } *“ and body ground. (IG SW ON)
Ia— f o ok NO
V3 i '
‘ Refer to No. 1.
F14899 (See page FI-35)
Check wiring between ECU terminal E1 and body ground.
Voltmeter \ el J.o OK l BAD
: VVV . Check ISC valve, .
TR \\\ [ € (See page FI-106) Repair or replace.
— a4
BAD OK
/ J
F10312 Replace ISC Check wiring between ECU and EFI
valve. main relay.
€ OK , BAD

Repair or replace.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE)

FI-45

No. Terminals Trouble Condition STD Voltage
10 W — E1 No voltage No. trouble ("CHECK ENGINE' warning light 8_14V
9 off) and engine running
ECU
r )
oiliSoE - g l > — W
GAUGE 7.5A “CHECK ENGINE"”
Warning Light
Combination Meter E1
R J
Fl10728
0 D There is no voltage between ECU terminals W and E1.
(Idling)
ECU w J
&ﬁ?‘“ assand aems BHHHHmJ @ Check that there is voltage between ECU terminal W and body
Voltmeter -~ RET ground.
S N7 i e
s NO oK

FI1251

ECU

@

phw

|
s Wﬁn@mﬁ% F_igﬂ%teﬂ J

ground.

® Check wiring between ECU terminal E1 and body

oK

BAD

1

Try another ECU.

Repair or replace.

Check GAUGE fuse (7.5A) and “"CHECK
ENGINE" warning light.

BAD

Repair or replace.

Fuse blows again

Voltmeter
e e
V + \\\\ ‘\ ‘
—
OK
FI11250
€)
E1 ECU
[
Ohmmeter
W\
o N %
-0

FI0311

Check wiring between ECU
terminal W and fuse.

BAD

Repair or replace.




Fi-46 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter {(7M-GE)
No. Terminals l Trouble Condition STD Voltage }
11| A/C - E1 ’ No voltage Air conditioning ON 10-14V
ECU
A
ToA/C
Amplifier ™ A/C
PL E1
Fl4925 |

| )
ECU A/C
2C00 0000L000NCOORo00000!
V |tmeter JDDQD ' J000000ACHI0Co800acan:!
o] A !
\E1 ’//_,/ :
W/ W
) »&Y e
F11255
[ o)
— vy
ECU A/C
- |
= =l
Vol ‘ e 2 e s . sl Eieiee
oltmeter f i
| 0 e
. W “\ \ ( / ///
vV o AR C
—
F11254
3
)
E1 ECU
=] — ___!
9855553000 05ESE8EE

F10311

~~ There is no voltage between ECU terminals A/C and E1.

Y (Air conditioning ON)

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

‘ body ground.

NO

{OK

2 ground.

= Check wiring between ECU terminal E1 and body

OK

'

BAD

Try another ECU.

Repair or replace.

l

Check that there is voltage between
amplifier terminal and body ground.

BAD .
Repair or replace.

lox

Check wiring between amplifier and

ECU terminal A/C.

BAD

Repair or replace.




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GE) FI-47

California vehicles only

Oxygen Sensor

ECU

VF
TE1

Check Connector

oX1

0X2
HT

Sub-Oxygen Sensor Heater

0 +B (+B1)

F13383

L@) There is no voltage between ECU terminals VF1 and E1. \I

Check that there is specified voltage between ECU terminal VF1 and
body ground.

F12947

Fl4210
F14209

| NO ] OK

} I Check wiring between ECU terminal E1 and body ground. J
1 OK 1 BAD

‘ L Try another ECU. | [ Repair or replace. |

! BAD

glf;i;:rl;for suction of air into exhaust Repair air suction.

{ OK

‘ Check for air leak from air intake system. }* BE}—‘ Repair air leak. J
K
* o BAD

[ Check spark plugs. H Repair or replace. I

foK BAD
l Check distributor and ignition system. l——[ Repair or replace. —[

j OK

BAD
[ Check fuel pressure. F*“—-{ Repair or replace. ]
1 OK
L Check injectors. —}B—AD——{ Repair or replace. l
f OK BAD
LCheck cold start injector.  * }fﬁ»[ Repair or replace. —|
1 OK BAD

LCheck air flow meter. ]L*—L Repair or replace.j
] OK oK
L\@ Check operation of oxygen sensors. } ﬂ System normal. ]

{ BAD
Check wiring between oxygen sensors BAD
and ECU connectors.

{ OK
{ Replace oxygen sensors. J * Rich malfunction only

Repair wiring.




Fi-48 EFlI SYSTEM

— Troubleshooting with Volt/Ohmmeter (7M-GE)

California vehicles only

ECU
l +B(+B1)
EGR Gas Temp. Sensor
EGR
Valve o L THG
— E2
FI12680
® @ There is voltage between ECU terminals THG and E2.
ECU (IG SW ON)
=]
t@ﬁﬁﬁd%ﬂﬁu FoaE R l
i ] S|
Voltmet WA - -
= ! W @ Check that there is voltage between ECU terminal +B(+B1) and
/ THG E2! body ground. (IG SW ON)
oK ’ NO
Refer to No. 1.
== (See page F1-35)

Voltmeter

/

Check wiring between ECU terminal E1 and body ground.

oK

ER

+ 0
- o

*‘ BAD

Repair or replace.

Ohmmeter

BAD
Check EGR system. Repair or replace.
FI0312 ‘ OK
Check EGR gas temp. sensor.
® @ {See page FI-118)
BAD + oK

Replace EGR gas temp.
sensor,

Check wiring between ECU and
EGR gas temp. sensor.

‘ OK BAD

Try another ECU.

Repair or replace.

Fl2674




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

F1-49

TROUBLESHOOTING WITH
VOLT/OHMMETER (7M-GTE)

HINT: The following troubleshooting procedures
are designed for inspection of each separate sys-
tem, therefore the procedure may vary somewhat.
However, troubleshooting should be performed

referring to the inspection methods described in this
manual.

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

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

If engine trouble occurs even though proper oper-
ating voltage is detected in the computer connec-
tor, then it can be assumed the computer is faulty
and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Fuse
GAUGE

e - -
N\ \\\ =
N @ ~
= / 57( Fusible Link
AM1 40A

Fusible Link
ALT 100A

No. 1 Junction Block

7.5A

—

EF1 Main Relay

Fusible Link

:

No. 2
Junction Block

%D;@

Z
L @ss

==

/

Fusible Link
AM2 30A

Fuse
EFI 15A

Fi3705



FI-60

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

AT EFI SYSTEM CHECK PROCEDURE
= PREPARATION
<= )
’ ,_/' N Lock (a) Disconnect the connectors from the ECU.
s i N (b) Remove the locks as shown in the illustration so that
i LSS the tester probe(s) can easily come in.
§ D= T NOTICE: Pay attention to sections A’ and *’B’’ in the
i & - illustration which can be easily broken.
Lock 7 hy (c) Reconnect the connectors to the ECU.
F12944 HlNT
e Perform all voltage measurements with the connectors
connected.
ECU ® Verify that the battery voltage is 11V or more when the
Tt ignition switch is in ““ON’’ position.
D00000Cooal 000000 1000000000
Voltmetert DC’DDDDDDDDDDT,{%@%% e —— Using a voltmeter with high impedance (10 kQ/V minimum),
— W W measure the voltage at each terminal of the wiring con-
S I Eq +B nectors.
O
©l
F12911 Terminals of ECU
Symbotl Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 | POWER GROUND G2 CAM POSITION SENSOR A/C | A/C COMPRESSOR
EO2 | POWER GROUND G1 CAM POSITION SENSOR "2 Lp HEADLIGHT RELAY
No.10 | INJECTOR (No. 1 and 6) NE CAM POSITION SENSOR SPD | SPEED SENSOR
No.30 | INJECTOR (No. 4 and 5) E1 COMPUTER GROUND *3sECT | ECT COMPUTER
No.20 | INJECTOR (No. 2 and 3) VF CHECK CONNECTOR *2DFG | DEFOGGER RELAY
STJ | COLD START INJECTOR GO | CAMPOSITION SENSOR L1 TEMS COMPUTER
HT | OXYGEN SENSOR HEATER OIL | OIL PRESSURE SWITCH FC CIRCUIT OPENING RELAY
- - TE1 | CHECK CONNECTOR L2 TEMS ECU COMPUTER
VSV2 | VSV (FPU) 0X OXYGEN SENSOR FP FUEL PUMP RELAY
- — - - L3 TEMS COMPUTER
EGR | VSV (EGR) KNK1 | KNOCK SENSOR w WARNING LIGHT
- - KNK2 | KNOCK SENSOR TIL | TURBO INDICATOR
ISC1 | ISC MOTOR NO. 1 COIL THW | WATER TEMP. SENSOR M-REL | EFI MAIN RELAY (COIL)
IGT | IGNITER IDL | THROTTLE POSITION SENSOR - -
ISC2 | 1SC MOTOR NO. 2 COIL THA | AIR TEMP. SENSOR - -
IGDA | IGNITER VTA | THROTTLE POSITION SENSOR — -
1SC3 | ISC MOTOR NO. 3 COIL KS AIR FLOW METER IGSW | IGNITION SWITCH
IGDB | IGNITER - - +B1 EFI MAIN RELAY
ISC4 | ISC MOTOR NO. 4 COIL ve | AR O ONSENSOR | BATT | BATTERY
- - E2 SENSOR GROUND +B EFI MAIN RELAY
IGF | IGNITER STA | STARTER SWITCH *1 Galifornia vehicles only
*'THG | EGR GAS TEMP. SENSOR (NGW) | NEUTAAL START SWITCH (A/T) i’ X//I gr?ll;/
ECU Terminals
LU qF UL (U P LN g P LI
o1 o TN T V2 e TSE[ISE] B0 |15 [16F| 62 [N} [ vF JorL ox [<¥KimwirHA| ks [ve] [sTAla/clspoiprg Fe | Fp | w ¥ | — T{S bart
E02 3Nc§’ sTJ| — | — | — [IGT|coAicos| — THGG1[E1] JG ofTEY — |*¥¥[IDLNVTA — |E2 | || LP [ECTI LT[ L2 | L3 fTiL) — | — [+B1]+B
Fi2796




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-51

Voltage at ECU Wiring Connectors

No. Terminals Condition STD Voltage See Page
BATT — E1 — 10 - 14 F1-52
IGSW — E1
1 F1-53
M-REL — E1 Ignition SW ON 10 -14
+B (+B1) — E1 F1-54
iDL — E2 Throttle valve open 4 -6 FI1-55
VC — E2 — 4 -6
2 Ignition SW ON
Throttle valve fully closed 0.1-10 F1-56
VTA — E2
Throttle valve fully open 3.2—-4.2
Ignition SW ON 4 -6
KS — gBrﬁ‘; g FI-57
Cranking or running 2—-4
3
ve — Body Ignition SW ON 4-6 FI1-58
ground
No. 10 EO1
4 No. 20 — ignition SW ON 10— 14 F1-59
No. 30 EQ2
5 THA — E2 Ignition SW ON Intake air temperature 20°C (68°F) 1-3 F1-60
6 THW — E2 Ignition SW ON Coolant temperature 80°C (176°F) 0.1-1.0 FI-61
7 STA — E1 Cranking 86— 14 Fi1-62
8 IGT — E1 Idling 0.7-10 F1-63
IGDA .
9 IGDB — E1 ldling 1-3 Fi-64
ISC1 ..
10 . — E1 Ignition SW ON 9-14 F1-65
ISC4
N “CHE ENGINE” ing light of
11 W — Ef oFroubIe( CHECK ENGINE" warning light off) and 8_ 14 F1-66
engine running
12 A/C — E1 Air conditioning ON 10-14 FI-67
ECU Terminals
uuJ 'y UL P — L[S P U]
[0t 38 o0 [HT |2V ks | 50 | | JioF| o2 [Ne] [ vF Jor [ ox [<¥<mwfrral ks [ve] sTAlarclseolorg Fe [ re ] w [ T - TiS bard
Foz gg’- STJ[ — | - | — |1GT}soqcoy — FH]G1ET] |G STET — |"Y¥|iDLvTA — [e2]|ng, e fecTier L2 | w3 fwi] — | - [+81] +B

F12796




FI-52 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

No. Terminals Trouble Condition STD Voltage
BATT - E1 No voltage — 10-14V
1 IG SW — E1 No voltage Ignition switch ON 10-14V
M-REL — E1 No voltage Ignition switch ON 10-14V
+B(+B1} — E1 No voltage Ignition switch ON 10-14V
ECU
EF| Main Relay
Fusible Link Fuse
OO —— OO O—
AM2 30A EFI 15A )
Fusible § mMAIN 2.0L
Link Ignition Switch —
Fuse
o OO W
AM2 1G2 IGN 7.5A 1GS
L
Battery l
—'L r{ E1
= = FI3610
0 ® BATT — E1
ECU

(1) There is no voltage between ECU terminals BATT and E1.

Y — — 1 i 1

T i R L= .
00000000000 J ] DOCO0000
00000000000 GE 3000000C { 00000000

Voltmeter A=

v ] i W

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

Q_S ground.
+
o
NO OK
FI2753 .. .
Check wiring between ECU terminal E1 and body
® ground.
OK BAD
1
Try another ECU. Repair or replace.
. . BAD
Check fuse and fusible links. Replace.
FI2754 oK
Check wiring between ECU BAD . |
terminal and battery. Repair or replace.

FI2755




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-53

® IG SW—E1
®

®There is no voltage between ECU terminals IG SW and E1.
(IG SW ON}

@ Check that there is voltage between ECU terminal IG SW and
body ground. {IG SW ON}

NO OK
F12758
Check wiring between ECU terminal E1 and body
ground.
ECU @
OK BAD
L]C\DBE\BDSBDDD 000000 DDDSBBDDS
Voltmeter — e Try another ECU. Repair or replace.
V I
9
O A
0
; ; BAD
phge_k fuse: fusible links and Repair or replace.
, F12759 ignition switch.

e M-REL — E1
@

®There is no voltage between ECU terminals M-REL and E1.
(IG SW ON}

Y

®Check that there is voltage between ECU terminal M-REL and
body ground. {IG SW ON}

NO OK
FI2760
Check wiring between ECU terminal E1 and body
ground.
OK BAD
gDDDDDDD
Try another ECU, Repair or replace.
Check EFI main relay and wiring BAD
Replace.
harness.

F12761 OK

Try another ECU.
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EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

Voltmeter

®

ECU

Y A Y —
L]DDE\DDDE\DDDD Iuiulalnaa] DDDDCIDDDD
0000066000000 30000 3000

M

F12811

Voltmeter

ECU @

o < u

00000000000 DDDDDD DDDDDDDDD
DDDDDDC}DDDDDD :NZIDDD DDD

/7l

A

FI2757

® +B (+B1) — E1

D There is no voltage between ECU terminals 4B (+B1) and E1.
(IG SW ON})

@ 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.
OK BAD
Try another ECU. Repair or replace.
Check fuse, fusible links and wiring BAD )
harness. Repair or replace.
oK
Check EFI main relay. BAD
(See page FI-109) Replace.
oK
Refer to M-REL — E1 trouble
section,




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

FI-65

No. Terminals Trouble Condition STD voltage
IDL — E2 Throttle valve open 4-6V
Ignition - 4-6V
2 VC — E2 No voltage .
switch ON Throttle valve fully closed 0.1-10V
VTA — E2 Throttie valve fully open 32-42YV
ECU
Throttle Position Sensor
_ \ E2
&~ \ioL
OTIVIA
-/ VC
Fi1366
® IDL-E2
@
ECU ®There is no voltage between ECU terminals IDL and E2.
= (IG SW ON) (Throttle valve open)
‘ Ké_%_‘é“ﬁ____ﬁ_@ﬁﬁﬁ%uuﬁ# ﬁﬁ_x‘ﬂﬁ_ﬁ‘é_b'ﬁﬁﬂﬂ )
Voltmeter V — —
IDW E/Q @ Check that there is voltage between ECU terminal +B (+B1)
-} and body ground. (IG SW ON)

|

FI2762

FI3898

(See page F1-101)

®

NO oK

ground.

Check wiring between ECU terminal E1 and body

OK

BAD

Try another ECU.

Repair or replace.

BAD

Refer to No. 1.

(See page F1-b4)

Repair or replace.

OK

@ Check throttle position
sensor.

BAD OK

BAD

F12835

Repair or replace
throttle position sensor.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.




FI-56 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

0 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 NO
FI2764
@ Check throttle position sensor. Refer to No. 1.
(See page FI-101) @ (See page FI-101) (See page F1-54)
’ BAD oK
Repair or replace Check wiring between ECU and throttle
’ position sensor.

VC;ID‘T oK BAD

vTALugh = I

ID% Try another ECU. Sfr?s'r or replace
E2 g.
F12835

@ ® VTA —E2

@ There is no specified voltage at ECU terminals VTA and E2.
(1IG SW ON})

@ Check that there is voltage between ECU terminal VC and E2,

(IG SW ON)
NO oK
Fl12763
Refer to VC — E2
trouble section.
@
ECU , OK ,
T oo ~—oh BAD
b@?ﬂ%&%&&%ﬁg 853555505 (8) Check throttle position sensor. = Repair or replace.
Voltmeter T35
oK
VC '

Check wiring between ECU and BAD
throttle position sensor.

Repair or replace.

F12764 OK

Try another ECU.

®

{See page FI1-101)

F12835




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-57
No. Terminals Trouble Condition STD Voltage
Body Ignition SW ON 4—-6V
ground . 3 _
3 No voltage Cranking or running 2-4V
Body ...
VC — ground Ignition SW ON 4-6V
ECU
Air Flow Meter +B
(+B1)
vVC
o vC
KS KS
El E1
- -
FI12560

® KS — Body ground

(IG SW ON)

@ There is no voltage between ECU terminals KS and body ground.

body ground. {IG SW ON)

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

O

Ol

Fi2755

oK NO
” FI3725
Refer to No. 1.
(See page F1-54)
Teesssissies Govicass ’
Voltmeter (3} Check wiring between ECU terminal E1 and body ground.
Ly J
OK BAD
q +( Al i
Check wiring between ECU and air .
Repair or replace.
flow meter.
F12757 OK BAD
Try another ECU. Repair or replace.
ECU ®
DDCIDDDDDDD 00000 00000000
:I.D.D.DD.DEE IEQM
Ohmmeter
9




FI-58

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

ECU @®

® VC - Body ground

4 F13724

0 There is no voltage between ECU terminals VC and body ground.

(IG SW ON)

!

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

@ body ground. (IG SW ON)

0000000000
DO000D000D0C

oK

1

;No

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

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

OK

Check wiring between ECU and air
flow meter.

L oK l BAD

& BAD

Repair or replace.

FI2757

ECU €)

EDE\DDE\DDDD DGDDU— _mg%ﬂﬂijc J

Ohmmeter A=
W W
E1
Ol
~

Q ¢

O

FI2755

Try another ECU.

Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

FI-59

FI1635

No Terminals Trouble Condition STD Voltage
No. 10
EO1 .
4 No. 20 - E02 No voltage Ignition switch ON 10-14V
No. 30
Ignition Switch ECU
AM2 1G2 M
=3 = IG SW
IGN 7.5A
Fusible Solenoid
Link AM2 30A Resistor
No. 30| No. 20 No. 10
Fusible
Link MAIN 2.0L Injector
l
T
Battery | |
N FI3679
@ There is no voltage between ECU terminal No. 10, No. 20 and/or
No. 30 and EQ1 or E02. (IG SW ON)
No. 30
@) Check that there is specified voltage between resistor terminal +B
Voltmeter ‘¢’ and body ground.  STD voltage: 10 — 14 V
OK NO
Check fuse, fusible links BAD Repair or replace
and ignition switch, P prace.
1276
F 5 OK
// @ Check wiring between BAD Repair or replace
~. Solenoid Resistor resister and battery. P place.
= Voltmeter
@ Check that there is specified voltage between resistor terminal (No.
10, No. 20 or No. 30} and body ground. STD voltage: 10 — 14 V
L 0], BAD
Check resistance of each injector. .
® $TD resistance: 2.0 — 3.8 2 Replace resistor.
FI13541
| OK BAD
® pheck wiring between ECU and Replace injector.
) injector.
OK BAD
Try another ECU. Repair or replace.
0 _o



FI-60

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

No. Terminals Trouble Condition STD Voltage
5 THA — E2 No voltage Ignitio&:’witch Intake air temperature 20°C (68°F) 1-3V
ECU
+B (+B1)
THA
O . THA
E2
E2
E1
Air Temp. Sensor
(Air Flow Meter)
F13708

Voltmeter

FI2767

ECU

Q0000000000

Voltmeter

FI2757

Ohmmeter

O

0000

Air Flow Meter

Fi3825

@ There is no voltage between ECU terminals THA and E2.
{IG SW ON)

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

OK NO

Refer to No. 1.
(See page F1-54)

Check wiring between ECU terminal E1 and body ground.

OK BAD

Check air temp. sensor.
@ p.

Repair or replace.
(See page FI-96) epair or repla

BAD OK

Replace air flow
meter.

Check wiring between ECU and
air temp. sensor.

OK BAD

Try another ECU.

Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-61
No. Terminals Trouble Condition STD Voltage
Ignition switch Coolant temperature 80°C
6 THW — E2 N It ° -1
o voltage ON (176°F) 01-10V
ECU
Water Temp. Sensor
— E1
- Fl10487

®

ECU

© {(1IG SW ON)

There is no voltage between ECU terminals THW and E2.

= —

NCO0000O000RNCUDEAOOIN000000a000
0000000000005 I00LA0O0K ]DDDDDDDQDEJ

Voltmeter

FI2766

@

ECU

[ —

e i =

==L j\_tu
NONC00000000RCO00000Co0aD00000!
EDDDDDDDD 3000 2000090C ) 20000000,
— = y /7|

SE—
FI2757

Voltmeter

Ohmmeter

F13754

@

body ground. (IG SW ON)

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

OK

NO

Refer to No. 1.
(See page F|-54)

Check wiring between ECU terminal E1 and body ground.

oK

BAD

|

Check water temp. sensor.
(See page F1-113)

®

Repair or replace.

BAD

Replace water
temp. sensor.

OK

Check wiring between ECU and
water temp. sensor.

oK BAD

Try another ECU.

Repair or replace.




FI-62

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

No. Terminals Trouble Condition STD Voltage
7 STA — E1 No voltage Cranking 6—-14V
To Circuit Opening Relay (STA)
. .. ECU
Fusible Ignition Neutral Start
Link Switch (Canada A/T) g vitch (A/T) J’_—ﬁ
ST1
A = 1P 5 STA
AM1 40A
Clutch )
ALT 100A g\t/\i;‘i?ch \ (M/T)
(USA A/T)
Fusible Link (M/T) C
§ MAIN 2.0L '
Starter
Starter Relay
(M/T, USA A/T)
Battery N
= l r 3
J_ To Theft Deterrent {USA) L N———
= To Body Ground (Canada) = Fl371 1
® ® There is no voltage between ECU terminals STA and E1.
ECU (IG SW START)
oo
(R,
Voltmeter ! )
W Check starter oK Check wiring between ECU terminal STA
- 'E1 operation. and ignition switch terminal ST1.
BAD OK BAD
F12768 L Repair or replace.
@ 1
ECU @ Check wiring between ECU terminal E1 and body
DopoooooooRyooD " J ground.
Ohmmeter N~ OK BAD
E1 '
\ Try another ECU. Repair or replace.

!

Check fusible links, battery, wiring,

F12755 L . BAD .
ignition switch and neutral start Repair or replace.
switch.

Voltmeter @
OK
Start .
/{_\ arter @ Check that there is voltage at terminal 50 of starter.
V (!IG SW START) STDvoltage: 66— 14V
~ @
OK NO

Check wiring between ignition switch

Check starter. :
r terminal ST 1 and starter terminal 50.

FIO336




EFlI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

FI-63

No. Terminals Trouble Condition STD Voltage
8 IGT — E1 No voltage Idling 07—-10V
ECU
Fusible lgnition (—’
Link S":;h
RO
AM?2 AM2 1G2 To
30A Tachometer
O
Fusible
Link § MAIN 2.0L Ignltr
Battery Ef:l IGF
IGT
E1
FI13614
@ @ There is no voltage between ECU terminals IGT and E1.
ECU (kdling)
DDDDE\DDDDDD%&JDDDDDDE*{DDDDDDUDDD J
Voltmeter Pj gﬂ
IGT#‘@ @ Check that there is voltage between ECU terminal IGT and body

ground. (ldiing)

Voltmeter

FI2770
ECU @
0000000000RNOCCO00! DO0000O0)
0000Ea [20000000K DO00LOQLINL

l

F12771

NO OK

®

Check wiring between ECU
terminal E1 and body ground.

BAD Repair or

oK

Try another ECU.

Check fusible links and ignition
switch.

BAD

replace.

OK

Check cam position sensor.

BAD

Repair or replace.

Ohmmeter

ECU ®

EDDDDDD t

l:DDDDDDDDDDD [mimwim]m]

WWV
ﬂ

F12755

OK

Check wiring between ECU and
battery.

BAD

Repair or replace.

OK

Check igniter.

BAD

Repair or replace.

Repair or replace.




F1-64 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)
No. Terminals Trouble Condition STD Voltage
IGDA .
9 IGDB ~ E1 No voltage ldling 1-3V
laniti ECU
. gnition )
FPS'ble Switch
Link —
OO
30A Tachometer
O
Fusible § mAIN 2.0L
Link o
L -0 IGDA
Battery
IGDB
E1
FI3614
@ There is no voltage between ECU terminals IGDA or IGDB and E1.
ECU ®

(Idling)

=a= o 1=
ODO000Co000
0000000 (]

{
Voltmeter t

IGDA]/

|

Check that there is voltage between ECU terminal IGDA or IGDB

FI3726

a

@ and body ground. (ldling)
NO OK
©) Check wiring between ECU BAD Repair or
terminal E1 and body ground. replace.

OK

Try another ECU

FI3723

Ohmmeter

Check fusible links and ignition BAD .
. Repair or replace.
switch.
o
.. AD .
Check cam position sensor. B Repair or replace.
OK
Check wiring between ECU and BAD .
Repair or replace.
battery.
OK
Check igniter. & Repair or replace.

FI2755




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

(IG SW ON)

@ There is no voltage between ECU terminals ISC1 ~

FI-65
No. Terminals Trouble Condition STD Voltage
10 |I1ISC1~ISC4—E1 No voltage Ignition switch ON 9-14V
EFIl Main Relay ISC Valve ECU
Fuse /-\
o
EFI 15A
AM2 30A
Fusible — é\__’g
Link -
MAIN 2.0L - '8
+B1
5 M-REL
_L
-
Battery :
T 1
— e
FI3659
ISC1 ISC2 ISC3 ISC4

ISC4 and E1.

Fl4609

body ground.

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

OK

y

1

!
Refer to No. 1.

(See page FI1-54)

NO

NO0000000000RYI0A00N
DDDDDDDDDDDDE DDDDDQDE

W

000000000
J]DDDDDD

Voltmeter

FI2757

@ @
Battery

F11643

Check wiring between ECU terminal E1 and body ground.

OK

BAD

!

Check ISV valve.
® (See page FI-106)

Repair or replace.

BAD OK
J
Replace ISC Check wiring between ECU and EFI
valve. main relay.

OK BAD

!

Try another ECU.

Repair or replace.




FI-66

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

No. Terminals Trouble Condition STD Voltage
No. trouble {"CHECK ENGINE" warning light _
" w-E No voltage off) and engine running 8 - 14V
ECU
( ™)
FUSE @ J
N 5( W
GAUGE 7.5A |“CHECK ENGINE"
Warning Light
Combination Meter B
Fl10728
@ There is no voltage between ECU terminals W and E1.
® [
ECU (Idling)
Y O00000a00coo 00Q000 0000000 J
Voltmeter W N
W Check that there is voltage between ECU terminal W and body
E1 [ gW ground.
NO OK
Check wiring between ECU terminal E1 and body
FI2772 @
ground.
OK BAD
ECU @
A -1 L A Try another ECU. Repair or replace.
Voltmeter A N | e
W M s
/ Check GAUGE fuse (7.5A) and “CHECK
| ENGINE" warning light.
oK BAD
Fla77s Repair or replace.
Fuse blows again
Check wiring between ECU BAD .
Ohmmeter terminal W and fuse. Repair or replace.
o
O
O
FI275%




,//

e

FI3576

EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-67
No. Terminals Troubie Condition STD Voltage
12 A/C — E1 No voltage Igmtuz)nl\lswntch Air conditioning ON 10 —-14V
ECU
)
To A/C
Amplifier A/C
F14925
@® @ There is no voltage between ECU terminals A/C and E1.
(Air conditioning ON)
o oo oo
SR e
Voltmeter == < /9F

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

body ground.

FI3219

NO lOK
3 Check wiring between ECU terminal E1 and body
2 ground.
LOK BAD

Try another ECU.

Repair or replace.

Check that there is voltage between

amplifier terminal and body ground.

BAD

OK

Check wiring between amplifier and
ECU terminal A/C.

BAD

Repair or replace.

Ohmmeter

@)

(o]0

FI2755

Repair or replace.




F1-68 EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE)

California vehicles only

ECU
Check Connector

Fl4213
Fl4214

To EFI Main Relay vr VF
E ::1::::iTE1
Oxygen Sensor T TE:
________ AN e ]
R g FASEEEE ox
Oxygen Sensor
Heater
T /T j»? HT
L E1
= ~——
F12678
—
® l@ There is no voltage between ECU terminals VF and E1. J
Check that there is specified voltage between ECU terminal VF and
: body ground.
Voltmeter 0 * oK
3 [ Check wiring between ECU terminal E1 and body ground. J
&ES;O | OK { BAD
' 9 l Try another ECU. ] [ Repair or replace. J
FI3575 Check for suction of air into exhaust BAD Repair air suction.
system.

1 OK _ _ BAD -

L Check for air leak from air intake system. }-—’L Repair air leak. J
1 _OK BAD

[ Check spark plugs. F»LRepair or replace. J
{ OK

Check cam position sensor and ignition BAD
system,

* oK BAD
I Check fuel pressure. J———*LRepair or replace. J
1 OK
L Check injectors. ]—%D»LRepair or replace. J

{ OK

Repair or replace.

BAD
I Check cold start injector.  * J——-—L Repair or replace. J
1_OK BAD

| Check air flow meter. '——*‘ Repair or replace. J
1 OK oK
[@ Check operation of oxygen sensor. }——>L System normal. J
{ BAD

Check wiring between oxygen sensor BAD
and ECU connectors.

1 oK

LReplace oxygen sensor. ] * Rich malfunction only

Repair wiring.




EFI SYSTEM — Troubleshooting with Volt/Ohmmeter (7M-GTE) FI-69

California vehicles only

ECU
L +B (+B1)

THG

EGR Gas Temp. Sensor
EGR

Valve

)

L—-]H
|

FI12680

™ No voltage between ECU terminal THG and E2.
ECU © (IG SW ON)

=

—
3 =+ |
DDDDDDDDDD 00C000! NO0O0Qcanal |
DDDD ﬂ)DDDDDDDDDf \
Voltmeter i : ==

Check that there is voltage between ECU terminal +B (+B1) and
= \M/ @ g (+B1)
= U THG E2 /

body ground. (IG SW ON)
N J
O o v

Refer to No. 1.
F13727

(See page FI-54)

ECU J
A A Check wiring between ECU terminal E1 and body ground.
‘ O00c000000! 0
Voltmeter

OK ¢ BAD

Repair or replace.

BAD
Check EGR system. Repair or replace.
FI2757 l OK
Check EGR gas temp. sensor.
Ohmmeter ® (See page Fi-118)
BAD } OK

Replace EGR gas temp. Check wiring between ECU and
sensor, EGR gas temp. sensor.

oK BAD
Try another ECU. Repair or replace.

FI2674




FI-70 EFl SYSTEM — Fuel System
Fuel Pump
Check Valve
] OUTLET INLET
Relief Valve
Bearing ‘ P4
Brush
Armature
Casing
Magnet
Bearing —
Impeller Impeller
Filter Rubber Cushion
. EFI Main Relay
Fusible
Link Fuse
Fuse 2N
AM2 30A EFI 15A )
Ignition Switch =
Fuse
Fusible Link A2 = IGN 7.5 16 Sw
usible Lin bA
) AM1 %Sﬂ
ALT AM1 40A =
100A
Check +B
Circuit Connector Fp
Opening
Relay Fuel Pump Relay
FP
. B ]
Fusible t
Link é MAIN 2.(1_
g =
Ss I STAJET [FC ke
N — <« > (7M-GTE) (7M-GTE)
€S \ < = Fuel Pump
5 ‘2 8 o S‘fp; Resistor
- On ~ \ 3525 Fuel Pump Switch
T Zun=|~ (Air Flow Meter)
Battery] |
p—
Fuel E1
Starter
Relay % ! Canada> Pump
A/T Eq
‘ FC
= To Theft Deterrent (USA) - = — e
To Body Ground {Canada)
F10491 FI1479
F13728




EFI SYSTEM — Fuel System

Fi-71

L JSRUNE
UDU'D
gy

Fl4212

FI1598

F14211

Cold Start /\W

Injector Connector EM5600

e Fl1647

ON-VEHICLE INSPECTION

1.

CHECK FUEL PUMP OPERATION
{a} Turn the ignition switch ON.
HINT: Do not start the engine.

(b} Using SST, connect terminals +B and Fp of the check
connector.

SST 09843-18020

(c) Check that there is pressure in the fuel return hose.
HINT: At this time, you will hear fuel return noise.

(d) Remove SST.
SST 09843-18020
(e) Turn the ignition switch OFF.
If there is no pressure, check the following parts:
e Fusible links
® Fuses (EFI, IGN)
e EFl main relay
e Fuel pump
e ECU
® Wiring connections

INSPECT FUEL PRESSURE
(a) Check the battery voltage above 11 volts.

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

(c) (7M-GE)
Disconnect the cold start injector connector.

(d) (7M-GE)
Disconnect the cold start injector tube.

e Place a suitable container or shop towel under the
cold start injector tube.

& Remove the union bolt and two gaskets, and dis-
connect cold start injector tube.

HINT: Slowly loosen the union bolt.



Fl-72 EFlI SYSTEM — Fuel System

F11993

Fi2603

FI1648

Fl4212

(e} (7M-GTE)
Remove the cold start injector tube.

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

o Slowly loosen the union bolt of the cold start in-
jector tube and remove the bolt and two gaskets
from the cold start injector.

¢ Remove the union bolt, fuel tube and two gaskets.

(f) (7M-GTE)
Remove the cold start injector.
(See page Fi-78)

{g} (7M-GTE)
Install the gasket and cold start injector with the bolts
without connecting the cold start injector connector.

Torque: b5 kg-cm (48 in.-Ib, 5.4 N-m)

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

SST 09268-45012

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

(i} Wipe off any splattered gasoline.

{j).  Reconnect the battery negative (—) cable.

(k) Using SST, connect terminals +B and Fp of the check
connector.

SST 09843-18020



EFI SYSTEM — Fuel System FI-73

F11649

Fl4211

Fi1650

SRR
Reconnect £§¢
ect.

F11651

(I} Turn the ignition switch ON.
(m) Measure the fuel pressure.

Fuel pressure:
7M-GE
2.7 — 3.1 kg/cm? (38 — 44 psi, 265 — 304 kPa)
7M-GTE
2.3 — 2.8 kg/cm? (33 — 40 psi, 226 — 275 kPa)

If pressure is high, replace the fuel pressure regulator.
If pressure is low, check the following parts:
® Fuel hoses and connection
® Fuel pump
* Fuel filter
® Fuel pressure regulator
(n} Remove the SST.
SST 09843-18020

(o) Start the engine.

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

{q) Measure the fuel pressure at idling.

Fuel pressure:
7M-GE
2.7 — 3.1 kg/cm? (38 — 44 psi, 265 — 304 kPa)
7M-GTE
2.3 — 2.8 kg/cm? (33 — 40 psi, 226 — 275 kPa)

{r} Reconnect the vacuum sensing hose to the fuel pres-
sure regulator.

(s) Measure the fuel pressure at idling.

Fuel pressure:
7M-GE
2.1 — 2.6 kg/cm? (30 — 37 psi, 206 — 265 kPa)
7M-GTE
1.6 — 2.1 kg/em? (23 — 30 psi, 1567 — 206 kPa)

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

{t} Stop the engine. Check that the fuel pressure remains
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.

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

SST 09268-45012



FI-74 EFl SYSTEM — Fuel System

(v} (7M-GE)

Connect the cold start injector tube with new gaskets
and the union bolt.

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

{w) (7M-GE)
Connect the cold start injector connector,
{x) (7M-GTE)

Remove the cold start injector.
{See page FI-78)

ly} (7M-GTE)
Install the cold start injector.
(See page FI-80)

(z) (7M-GTE)
Install the cold start injector tube.

e Install the cold start injector tube to the delivery pipe
and cold start injector with new gaskets and the
union bolts.

Torque:
Delivery pipe side
300 kg-cm (22 ft-lb, 29 N-m)
Fi2604 Cold start injector side
180 kg-cm (13 ft-lb, 18 N-m)

\

FI1993

(aa) Reconnect the cable to the negative {—) terminal of
the battery.

(ab) Check for fuel leakage.
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COMPONENT

Fuel Pump Bracket

& Gasket
a
D‘L Fuel Hose
*
@ .
9\\ ) Fuel Pump Filter
Fuel Tube
Fuel Pump
@———iRubber Cushion
& Non-reusable part FI1652

REMOVAL OF FUEL PUMP

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

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 (—) terminal ca-
ble is disconnected from the battery.

2. REMOVE FUEL TANK
{See procedure FI-92)

3. REMOVE FUEL PUMP BRACKET FROM FUEL TANK
{a) Remove the six screws.
(b) Pull out the fuel pump bracket.

F10933

4. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET

(a) Remove the two nuts and disconnect the wires from
the fuel pump.

(b) Pull off the lower side of the fuel pump from the
bracket.

(c) Remove the fuel pump from the fuel hose.

F10934
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F11653

F10934

F10933

Pipe

Fulcrum Length

2—~7mm (0.08 —0.28 in.)
| Hose

—_—— e —— — -

ol
[— LClip

0-3mmI(0—-0.12in.)

Clip

F11654
FU0041
F10494

5. REMOVE FUEL PUMP FILTER FROM FUEL PUMP
(a)
(b)

Remove the rubber cushion.

Remove the clip and pull out the filter.

INSTALLATION OF FUEL PUMP
(See page FI-75)

1. INSTALL FUEL PUMP FILTER TO FUEL PUMP

2. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

(a) Insert the outlet port of the fuel pump into the fuel

hose.

(b) Install the rubber cushion to the lower side of the fuel
pump.

{c) Push the lower side of the fuel pump, together with

the rubber cushion, into the fuel pump bracket.

3. INSTALL FUEL PUMP BRACKET
{a)
(b)
Torque:

Place the bracket with a new gasket on the fuel tank.
Install and torque the six screws.
35 kg-cm (30 in.-lb, 3.4 N-m)

4. INSTALL FUEL TANK

{a) Apply a thin coat of oil to the flare and tighten the
flare nut.
(b) Then using SST, tighten the nut to the specified

torque.
SST 09631-22020
310 kg-cm (22 ft-Ib, 30 N-m)

HINT: Use a torque wrench with a fulerum length 30 cm
(11.81 in.).
NOTICE:

e Tighten the fuel tank mounting bolts, etc. to the speci-
fied torque.

Torque:

e Push in the pipe and insert-type hose to the specified
position, and install the clip to the specified location.

e If reusing the hose, reinstall the clip at the original lo-
cation.

5. REFILL GASOLINE
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Cold Start Injector

7M-GE 7M-GTE

Solenoid Coil

Solenoid Coil @
Spring

Plunger
Plunger
) Canada A/T (M/T) .
Fusible Link Ignition Switch Cold Start Injector
i itch
AM1 [ — ST1 Time Switc
MAIN  ALT AM1
2.0L 100A  40A (USA A/T)| U o0 | ISTAl |STJ STJ] |STA
SR
—_ Starter Relay SNTEUUS{N
L "o} art
_Jl_Battery (A/T)
T Clutch Start
SW (M/T) To Theft Deterrent (USA)  Cold Start
— To Body Ground (Canada) Injector
ECU :_I_
- B

FI13027 FI3026
F11973

ON-VEHICLE INSPECTION (7M-GE Only)
INSPECT RESISTANCE OF COLD START INJECTOR

(a) Disconnect the cold start injector connector.

{(b) Using an ohmmeter, check the resistance of the in-
jector.

Resistance: 2 — 4 ()

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

F11656

(c) Connect the cold start injector connector.
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Fl4215

FI1993

FI1658

FI2603

REMOVAL OF COLD START INJECTOR

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 (—) terminal ca-
ble is disconnected from the battery.

{7M-GE)
DISCONNECT COLD START INJECTOR CONNECTOR

DISCONNECT COLD START INJECTOR TUBE

(a) Put a suitable container of shop towel under the in-
jector tube.

(b) Remove the union bolt and two gaskets, and discon-
nect the injector tube from cold start injector.

HINT: Slowly loosen the union bolt.

REMOVE COLD START INJECTOR
{7M-GE)

Remove the two blots and cold start injector with the
gasket.

(7M-GTE)

Remove the two bolts and cold start injector with the
gasket, and disconnect the cold start injector connector.
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F1-79

Ohmmeter

FI2979

iF Union Bolt

A &
SST (Hose) =
SST (Union)~ &

Gasket

Fl2984

FI2983

FI2982

INSPECTION OF COLD START INJECTOR

1.

{7M-GTE)
INSPECT RESISTANCE OF COLD START INJECTOR

Using an ohmmeter, check the resistance of the injector.
2—-410Q

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

Resistance:

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 new gaskets and the union bolts.

SST 09268-41045 (09268-41080, 90405-09015)
(b} Connect the SST (hose) to the unions.

SST 09268-41045

(c) Connect the SST (wire) to the injector.

SST 09842-30050

(d) Put a container under the injector.

{e) Reconnect the battery negative (—) terminal.
(f)  Turn the ignition switch ON.

HINT: Do not start the engine.

{g) Using SST, connect terminals + B and Fp of the check
connector,

SST 09843-18020

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

SST 09842-30050

NOTICE:
time.

Perform this check within the shortest possible

INSPECT LEAKAGE

(a) Inthe condition above, disconnect the test probes of
SST (wire) from the battery and check 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 (09268-41080, 90405-09015),
09843-18020 and 09842-30050



FI-80 EFlI SYSTEM — Fuel System

7M-GE I INSTALLATION OF COLD START INJECTOR
o . S 4 : ’ 1. INSTALL COLD START INJECTOR
- Y ‘ (7M-GE)
;}4 ‘ Install the cold start injector with a new gasket and the
' two bolts.
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)
W K A F11658
{7M-GTE)

TM-GTE Oy
-~ {a) Connect the cold start injector connector to the cold

start injector.

{b) Install the cold start injector with a new gasket and
the two bolts.

Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

FI2603

2. CONNECT COLD START INJECTOR TUBE

Connect the cold start injector tube to the cold start injec-
tor with new gaskets and union bolt.

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

Fl4215

F11993

3. (7M-GE)
CONNECT COLD START INJECTOR CONNECTOR

4. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

5. CHECK FOR FUEL LEAKAGE
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Fuel Pressure Regulator

Pressure Regulator

Diaphragm

TO RETURN
PIPE

FROM DELIVERY Delivery Pipe

PIPE No. 2 Fuel Pipe

F11659 F11660

ON-VEHICLE INSPECTION
CHECK FUEL PRESSURE (See page FI-71)

REMOVAL OF PRESSURE REGULATOR
1. DISCONNECT NO.3 PCV HOSE

2. DISCONNECT VACUUM SENSING HOSE

3. DISCONNECT NO.2 FUEL PIPE

{a) Place a suitable container or shop towel under the
pressure regulator.

(b) Remove the union bolt and two gaskets.
{c} Remove the clamp bolt of the No.2 fuel pipe.

4. REMOVE PRESSURE REGULATOR

Loosen the lock nut, and remove the pressure regulator.

FI1662




FI-82

EFlI SYSTEM — Fuel System

FI3640

Pressure Regulator

FI1663

Fl1662

\///
FI11661

INSTALLATION OF FUEL PRESSURE
REGULATOR
1. INSTALL FUEL PRESSURE REGULATOR

{a) Fully loosen the lock nut of the pressure regulator.

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

(c) Thrust the pressure regulator completely into the deliv-
ery pipe by hand.

(d) Turn the pressure regulator counterclockwise until the
vacuum pipe faces in the direction indicated in the
figure.

(e) Torgue the lock nut.
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

2. CONNECT NO.2 FUEL PIPE

Connect the No.2 fuel pipe to the pressure regulator with
new gaskets and union bolt.

Torque: 250 kg-cm (18 ft-lb, 256 N-m)

3. CONNECT VACUUM SENSING HOSE

4. CONNECT NO.3 PCV HOSE

5. CHECK FOR FUEL LEAKAGE (See page FI-11)
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Injectors

Connector Terminal

Injection L] Fuel

GS0075

ON-VEHICLE INSPECTION
1. CHECK INJECTOR OPERATION

Check the operating sound from each injector.

(a) With 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 injec-
tor transmission operation with your finger.

If no sound or an unusual sound is heard, check the wiring
connector, injector, resistor (7M-GTE) or injection signal
from the ECU.

- F11666

2. INSPECT RESISTANCE OF INJECTOR

(a) Disconnect the injector connector.

(b) Using an ohmmeter, check the resistance of both ter-
minals.

Resistance:
7M-GE  Approx. 13.8 Q
7M-GTE 2.0 — 3.8 Q

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

F11635 (c) Reconnect the injector connector.
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EM3008 EM3499

FI3459

Fl1669

REMOVAL OF INJECTORS

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 (—) terminal ca-
ble is disconnected from the battery.

DRAIN COOLANT

DISCONNECT FOLLOWING HOSES:

e Water hoses from throttle body (7M-GE) or water by-
pass pipe {7M-GTE)

¢ Vacuum hoses from throttle body

e |ISC valve hoses from throttle body

¢ Vacuum hose from pressure regulator

DISCONNECT FOLLOWING CONNECTORS:

e Throttle position sensor connector
e |SC valve connector
e (7M-GE)

Cold start injector connector

DISCONNECT ACCELERATOR CONNECTING ROD

REMOVE AIR INTAKE CONNECTOR
{(7M-GE)
{a) Disconnect the air cleaner hose from the throttle body.

{b} Remove the throttle body and air intake connector
brackets.

{c) Remove the four bolts and two nuts, intake connec-
tor and gasket.

(7ZM-GTE)

(See steps 1 to 5 on page EM-12)

(7M-GTE)
REMOVE THROTTLE BODY
{See step 6 on page FI-102)

REMOVE ISC VALVE

{a) Disconnect the No.1 water by-pass hose from the ISC
valve.
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FI1670

FI2604

FI3464

9.

10.

11.

12.

13.

(b) Remove the two bolts, ISC valve and gasket.

DISCONNECT INJECTOR CONNECTORS

DISCONNECT COLD START INJECTOR TUBE FROM
DELIVERY PIPE

(a) Put a suitable container or shop towel under the in-
jector tube.

(b) Remove the union bolt and two gaskets, and discon-
nect the injector tube.

HINT: Slowly loosen the union bolt.

REMOVE NO.1 FUEL PIPE

(a) Remove the union bolt {7M-GE) or pulsation damper
(7M-GTE) and two gaskets from the delivery pipe.

(b} Remove the union bolt and two gaskets from the fuel
support.

{c) Remove the clamp bolt and No.1 fuel pipe with VSV.

REMOVE NO.2 FUEL PIPE
(a) Disconnect the fuel hose from the No.2 fuel pipe.

(b) Remove the union bolt and two gaskets from the pres-
sure regulator.

(c) Remove the clamp bolt and No.2 fuel pipe.

REMOVE PRESSURE REGULATOR

Loosen the lock nut remove the pressure regulator.



FI-86

EFI SYSTEM — Fuel System

14. REMOVE DELIVERY PIPE

ery pipe with the injectors.

cylinder head.

F11672

15. REMOVE INJECTORS

(a) Pull out the injectors from the delivery pipe.

(b) Remove the O-ring from the injector.

(a) Remove the three bolts, and then remove the deliv-

NOTICE: Be careful not to drop the injectors.

(b) Remove the six insulators and three spacers from the



EFl SYSTEM — Fuel System FI-87

Pressure Regulator

SST =) (From Vehicle)
{Union) = ~ SST
®§® <8 ?:\‘ (Hose)
S
o SST
ﬁ NG, (Union)
)

SST (Union) %

F12571

i

7\\%@/531' (Union)

FI1975

New Gasket
< Pressure
Union A Regulator
Bolt e
(&)
w SST (Union)
SST j i !
{Union) £ ef SST (Hose)
Return
Hose FI2551
SST
{Hose)
Vinyl Tube

FI1674

INSPECTION OF INJECTORS

1. INSPECT INJECTOR INJECTION
CAUTION: Keep clear of sparks during the test.

{a) Disconnect the No.1 fuel pipe from the fuel return pipe
support.

{b) Connect SST (union) to the fuel return pipe suppot.
SST 09268-41045 (90405-09015)
HINT: Use the vehicle’s fuel support.

(c) Connect the fuel return hose to the pressure regula-
tor with SST (union), new gasket and union bolt.

SST 09268-41045 (09268-41080)

(d) Connect SST (hose) to the pressure regulator with
SST (union).

SST 09268-41045 (09268-52010)

(e) Connect SST (hose) to the injector.
SST 09268-41045
(f) Put the injector into the graduated cylinder.

HINT: Install a suitable vinyl tube onto the injector to pre-
vent gasoline from splashing out.

(g) Connect the battery cable.
(h)  Turn the ignition switch ON.
HINT: Do not start the engine.

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

SST 09843-18020
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FI3609
FI3672

FI1676

O-Ring

Grommet

FI1677

CORRECT

nwiie

Grommet Q-Ring g,;!very Jﬁ@
-

m @ WRONG

~ [

FI1596

{(j)  Connect SST (inspection wire) to the injector and bat-
tery for 15 seconds, and measure the injection volume
with a graduated cylinder. Test each injector two or
three times.

SST 7M-GE 09842-30070
7M-GTE 09842-30060
Injection volume:
7M-GE
69 — 85 cc (4.2 — 5.2 cu in.) per 15 sec.
7M-GTE
101 — 114 ¢cc {6.2 — 7.0 cu in.) per 15 sec.
Difference between each injector:
9 cc {0.5 cu in.} or less

If the injection volume is not as specified, replace the in-
jector.

INSPECT LEAKAGE

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

SST 7M-GE  09842-30070
7M-GTE 09842-30060

Fuel drop: One drop or less per minute.

(b) Disconnect the battery negative {—) cable.

(c) Remove SST.

SST 09268-41045 (09268-41080, 09268-52010,
90405-09015) and 09843-18020

INSTALLATION OF INJECTORS

1.

INSTALL INJECTORS INTO DELIVERY PIPE
(a) Install a new grommet to the injector.

(b) Apply alight coat of gasoline to a new O-ring and in-
stall it to the injector.

(¢) While turning the injector left and right, install it to
the delivery pipe. Install the six injectors.
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Black Ring

FI1679

FI1680

Fl1672

FI13640

Pressure Regulator

Delivery Pipe

F11663

2. INSTALL DELIVERY PIPE WITH INJECTORS

(a)

(b)

(c)

(d)

Install the six insulators into the injector hole of the
cylinder head.

Install the black rings on the upper portion of each of
the three spacers. Then install the spacers on the deliv-
ery pipe mounting hole of the cylinder head.

Place the injectors together with the delivery pipe on
the cylinder head.

Check that the injectors rotate smoothly.

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

(e)

install the three spacers and bolts.
Torque the bolts.

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

3. INSTALL PRESSURE REGULATOR

(a)
(b)

(c)

(d)

Fully loosen the lock nut of the pressure regulator.

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

Thrust the pressure regulator completely into the deliv-
ery pipe by hand.

Turn the pressure regulator counterclockwise until the
outlet faces in the direction indicated in the illustration.
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FI3464

A

FI1671

\ Fl12604

7M-GTE only “\

Check Valve

(5

/S

FI2006

4.

5.

6.
7.

8.

{e)} Torque the lock nut.
Torque: 250 kg-cm (18 ft-lb, 25 N-m)

INSTALL NO.2 FUEL PIPE
{a) Install the No.2 fuel pipe and clamp bolt.

{b) Install the union bolt and new two gaskets to the pres-
sure regulator. Torque the union bolt.

Torque: 250 kg-cm (18 ft-ilb, 25 N-m}
{c) Connect the fuel hose.

INSTALL NO.1 FUEL PIPE

(a) Install the No.1 fuel pipe with VSV with the clamp
bolt.

{(b) Connect the pipe to the fuel pipe support with the un-
ion bolt and new gaskets. Torque the union bolts.

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

{c) Connect the pipe to the delivery pipe with the union
bolt (7M-GE) or pulsation damper (7M-GTE) and new
gaskets. Torque the union bolt or pulsation damper.

Torque: 400 kg-cm (29 ft-Ib, 39 N-m)
CONNECT INJECTOR CONNECTORS

CONNECT COLD START INJECTOR TUBE TO DELIVERY
PIPE

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

INSTALL ISC VALVE
{a) Install a new gasket and ISC valve with the two bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N:-m)
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F11668

Fi13459

EM3008 EM3499

10.

11.
12.

13.

14.
15.
16.

(b) Connect No.1 water by-pass hose to the ISC valve.

(7M-GTE)

INSTALL THROTTLE BODY
(See step 1 on page FI-104)

INSTALL AIR INTAKE CONNECTOR
(7M-GE)

(a) Install a new gasket and air intake connector with the
four bolts and two nuts.

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

{b) Install the air intake connector and throttle body
bracket.

(¢) Connect the air cleaner hose to the throttle body.

{(7M-GTE)
(See steps 15 to 19 on pages EM-14, 15)

CONNECT ACCELERATOR CONNECTING ROD

CONNECT FOLLOWING CONNECTORS:

e Throttle position sensor connector
e |SC valve connector
* (7M-GE)

Cold start injector connector

CONNECT FOLLOWING HOSES:

e Water hoses from throttle body (7M-GE)} or water by-
pass pipe (7M-GTE)

& Vacuum hoses from throttle body

o |SC valve hoses from throttle body

e Vacuum hose from pressure regulator

REFILL COOLANT (See page CO-5)
CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY
CHECK FOR FUEL LEAKAGE
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Fuel Tank and Line
COMPONENTS

Fuel Tank Cushion

35 (30 in.-1b, 3.4)

Fue! Pump

—{15 (13 in.-lb, 1.5}

Fuel Sender Gauge

€ Gasket

Fuel Tank Bracket & Gasket @ Fuel Tank Breather Tube

= 185 (13, 18)

Fuel Tank

&

185 (13, 18) %

1

Fuel Tank Protector

Fuel Tank Band

l kg-cm (ft-1b, N~m)| . Specified torque

€ Non-reusable part FI3798
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PRECAUTIONS

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

2. Apply the proper torque to all parts tightened.

INSPECT FUEL LINES AND CONNECTIONS

; J {a) Inspect the fuel lines for cracks or leakage, and all con-
’ nections for deformations.
Crack Leakage {b) Inspect the fuel tank vapor vent system hoses and

connections for looseness, sharp bends or damage.

(c) Inspect the fuel tank for deformations, cracks fuel
leakage or tank band iooseness.
{d) Inspect the filler neck for damage or fuel leakage.

Deformation
BOO0S19

(e) Hose and tube connections are as shown in the illus-

2 ~7mm {0.08 —0.28 in.) tration

Pipe Olse If a problem is found, repair or replace the parts as

necessary.

|
T—Clip

"—
0-3mm(0-0.12in.)

FU0041
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AIR INDUCTION SYSTEM
Air Flow Meter (7M-GE)

POTENTIONMETER

Return Spring adl
AIR

w Al?
; C

Air Temp. LEANER
Sensor INTAKE  sIDE
CHAMBER
Air By-Pass

Passage

Compensation Plate

—
AIR
INTAKE
CHAMBER
SIDE

Measuring Plate

FROM AIR /
CLEANER Measuring Plate Air By-Pass Passage
FI1286 FI0449
Fce1e2vCE2 vsTHA| ON-VEHICLE INSPECTION
@E\;\ﬁﬁi@ INSPECT RESISTANCE OF AIR FLOW METER
Ohmmeter =——— = (a) Disconnect the air flow meter connector.
(b) Using an ohmmeter, measure the resistance between
each terminal.
Between terminals Resistance () Temp. °C (°F)
E2 — VS 200 — 600 -
FI2432
E2 — VC 200 — 400 -
10,000 — 20,000 —20 (—4)
4,000 — 7,000 0 (32)
E2 — THA 2,000 — 3,000 20 (68)
900 — 1,300 40 (104)
400 — 700 60 (140)
E1 — FC Infinity —
If the resistance is not as specified, replace the air flow
meter.
F10622 (c) Reconnect the ait flow meter connector.
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FI-95

F11682

P
FC E1 E2 VS
D D O D 3

L™= §

Measuring

Plate

F10480
F10449

Fl11682

REMOVAL OF AIR FLOW METER

DISCONNECT AIR FLOW METER CONNECTOR
DISCONNECT NO.2 AIR CLEANER HOSE

REMOVE AIR CLEANER CAP
Remove the two bolts and cap.

REMOVE AIR FLOW METER

Pry off the lock plates, and remove the four nuts, and air
flow meter.

INSPECTION OF AIR FLOW METER
INSPECT RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.

Terminals Resistance 2 Measuring plate
opening
Infinity Fully closed
FC - E1 QOther than
Zero .
closed position
200 — 600 Fully closed
VS —- E2
20 - 1,200 Fully open

HINT: Resistance between VS and E2 will change in a
wave pattern as the measuring plate slowly opens.

If the resistance is not as specified, replace the meter.

INSTALLATION OF AIR FLOW METER

1.

INSTALL AIR FLOW METER

Install the air flow meter with the two new lock plates and
four nuts. Pry the lock plates on to the nuts.

INSTALL AIR CLEANER CAP
Install the cap with two bolts.

CONNECT NO.2 AIR CLEANER HOSE

INSTALL AIR FLOW METER CONNECTOR
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Air Flow Meter (7M-GTE)

Leaf Spring

Luminous Diode
Mirror : /

Air Flow / N Karman-Vortex
' I | \\\ /7777J)

/ Pressure

Vortex Directing Photo
Generating Hole Transistor
Objectives

MSQ001 FI3046

Ohmmeter

@)

O

O

Air Flow Meter
E1 VC KSTHAE2

FI13825

ON-VEHICLE INSPECTION

INSPECT RESISTANCE OF AIR FLOW METER
(a) Disconnect the air flow meter connector.

(b) Using an ohmmeter (analog type), measure the
resistance between each terminal.

Terminals Resistance (§2) Temp. °C (°F)
10,000 — 20, 000 20 (—4)
4,000 — 7,000 ! 0 (32)
THA — E2 2,000 — 3,000 20 (68)
900 — 1,300 | 40 (104)
400 — 700 60 (140)

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

(c) Reconnect the air flow meter connector.
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REMOVAL OF AIR FLOW METER

1. REMOVE NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2
AIR CLEANER HOSES

EM3526

2. REMOVE AIR FLOW METER WITH AIR CLEANER CAP

(a) Disconnect the connector.

F11978

{b) Remove the three clamps and bolt.

FI1973

- {c) Loosen the clamp and remove the air flow meter with
air cleaner cap.

F11980

3. REMOVE AIR FLOW METER

(a) Remove the two screws and bracket.

N Friess
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{b) Pry off the lock plate.
(c) Remove the four nuts, lock plates, No.1 air cleaner
cover and air cleaner cap.

F11982

INSPECTION OF AIR FLOW METER

Check that the honey-combed mesh is neither deformed
nor damaged.
If necessary, replace the air flow meter.

F11883

INSTALLATION OF AIR FLOW METER

1. INSTALL AIR FLOW METER

Install the air cleaner cap, No.1 air cleaner cover and
lock plates to the air flow meter with the four nuts.

(a)

(b) Pry the lock plates on the nuts.

F11982

(c) Install the bracket with the two screws.

F11981

2. INSTALL AIR FLOW METER WITH AIR CLEANER CAP
. (@) Install the air flow meter with air cleaner cap, and
tighten the clamp.

F11980




EFI SYSTEM — Air Induction System FI-99

F11978

EM3526

3.

(b) Install the bolt and clamps.

{c) Connect the connector.

INSTALL NO.4 AIR CLEANER PIPE WITH NO.1 AND NO.2
AIR CLEANER HOSES
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Throttle Body

7M-GE

Throttle Position
Sensor

7M-GTE

Throttle Position
Sensor

FI3635 FI0504 FI3634

F13469

FI3470

ON-VEHICLE INSPECTION

1.

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

(b) Check the vacuum at each port.

® Start the engine.
o Check the vacuum with your finger.

Port Name At idling Other than idling
Purge '- err\lro vacuum Vacuum
EGR No vacuum Vacuum

R No vacuum No vacuum
P No vacuum Vacuum
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FI-101

7IM-GE _-

EQEEC.W
{/DTLA%—H |
Ve

Ohmmeter

FI3454

7M-GTE
VC—ieT
VTAjﬁ ‘:
IDL
~ A

"_{\_j\‘

Thickness Gauge

Ohmmeter

F13453

.

S
r

1
ﬁ E2 (DL VTA VC]'

F11125

Y\Cs,)

FI3458

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

(b) Insert a thickness gauge between the throttie stop

screw and stop lever.

(c) Using an ohmmeter, measure the resistance between

each terminal.

Clearance between
lever and stop screw Between terminals Resistance
7M-GE 7M-GTE
Omm (0 in.) VTA — E2 0.2 -1.2k2
0.4 mm 0.5 mm
-~
(0.0157 in.) | (0.0197 in.) IDL ~ E2 2.3 k&2 or less
0.75 mm 0.9 mm
(0.0295 in.) | (0.0354 in.) IDL — E2 oo
Throttle valve fully
opened position VTA — E2 3.5 -10.3k82
- VC - E2 4,25 — 8.25 k§2
A 0y o FATAN T L T Sjop I S
RO CLrAtpcr AT [ 5
c 008 T v o T

REMOVAL OF THROTTLE BODY
(7M-GE)

1. DRAIN COOLANT FROM THROTTLE BODY

DISCONNECT ACCELERATOR CONNECTING ROD

DISCONNECT VACUUM HOSES

£

2
3
4. DISCONNECT NO.2 AND NO.3 WATER BY-PASS HOSES
5

DISCONNECT THROTTLE POSITION SENSOR

CONNECTOR

DISCONNECT AIR CLEANER HOSE

7. REMOVE THROTTLE BODY BRACKET

8. REMOVE THROTTLE BODY

(a) Remove the four bolts, throttle body and gasket.

(b) Remove the VTV.
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F5508

FI3559

/ FI3452

Throttle Lever
No Clearance
Throttle Stop Screw

FI3456

(7M-GTE)

1.

2.

DRAIN COOLANT FROM THROTTLE BODY
DISCONNECT ACCELERATOR ROD

REMOVE AIR INTAKE CONNECTOR
(See steps 3 to 5 on page EM-12)

DISCONNECT VACUUM HOSES

DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR
REMOVE THROTTLE BODY

(a) Disconnect the two water by-pass hoses from the ISC
valve and water pipe.

(b) Remove the four bolts, throttle body and gasket.
(c) Remove the two water by-pass hoses.
(d) Remove the VTV.

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY BEFORE INSPECTION

(a) Wash and clean the cast parts with a soft brush and
carburetor cleaner.

(b} Using compressed air, blow all passages and apertures
in the throttle body.

CAUTION: To prevent deterioration, do not clean the
throttle position sensor and dash pot.

CHECK THROTTLE VALVE

Check that there is no clearance between the throttle stop
screw and throttle lever when the throttle valve is fully
closed.
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3. CHECK THROTTLE POSITION SENSOR
{See step 2 on page FI-101)

4. IF NECESSARY, ADJUST THROTTLE POSITION SENSOR

(a) Loosen the two screws of the sensor.

(b) Insert a thickness gauge 0.58 mm (0.0228 in.} (7M-
GE) or 0.70 mm (0.0276 in.) (7M-GTE) between the

IDL w 0 M throttle stop screw and lever, and connect the ohm-
\QJ{‘E meter to terminals IDL and E2.
(c) Gradually turn the sensor clockwise until the ohm-
Ohmmeter meter indicator deflects, and secure the sensor with
two screws.
o

FI3454

(d) Using a thickness gauge, recheck the continuity be-

II32L i | tween terminals IDL and E2.
—g
@‘ Clearance between lever
and stop screw Continuity (IDL — E2)
7M-GE 7M-GTE
0.40 mm 0.50 mm Continui
(0.0157 in.) (0.0197 in.) ontinuity
0.75 mm 0.90 mm -
FI3454 (0.0295 in.) (0.0354 in.) No continuity
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FI3458

F13824

FI3559

F5508

INSTALLATION OF THROTTLE BODY
(7M-GE)

1.

@ N @ 0 & 0 N

INSTALL THROTTLE BODY

{a) Install the VTV.

(b} Install the gasket and throttle body with the four bolts.
130 kg-cm (9 ft-lb, 13 N-m)

Torque:
CONNECT THROTTLE BODY BRACKET

CONNECT AIR CLEANER HOSE

CONNECT THROTTLE POSITION SENSOR CONNECTOR
CONNECT VACUUM HOSES

CONNECT WATER HOSES

CONNECT ACCELERATOR CONNECTING ROD

REFILL WITH COOLANT

(7M-GTE)

1.

INSTALL THROTTLE BODY
(@) Install the VTV.
{b) Install the two water by-pass hoses.

{c) Install a new gasket and throttle body with the four
bolts.

(d) Connect the two water by-pass hoses to the ISC valve
and water pipe.
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2.
3.

CONNECT THROTTLE POSITION SENSOR CONNECTOR
CONNECT VACUUM HOSES

INSTALL AIR INTAKE CONNECTOR
(See steps 15 to 17 on page EM-14)

INSTALL ACCELERATOR ROD

REFILL WITH COOLANT
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Idle Speed Control (ISC) Valve

Rotor

S1

S3

FI1691 FI1692

CHECK FOR OPERATING SOUND FROM ISC
VALVE

Check that there is a clicking sound immediately after stop-
ping the engine.

Fl4216

REMOVAL OF ISC VALVE
1.  DRAIN COOLANT

2. DISCONNECT ISC VALVE CONNECTOR

3. DISCONNECT NO.2 WATER BY-PASS HOSE AND AIR
HOSE

Fl14217

4. REMOVE ISC VALVE
{a} Remove the two bolts, ISC valve and gasket.

{b) Disconnect the No.1 water by-pass hose from the ISC
valve.

{c) (7M-GTE)
Remove the seal washer and check valve from the air
intake chamber.

Fl4218




EFI SYSTEM — Air Induction System FI-107

FI1694

@ @
Battery

Fi1643

A

@ S
Battery

FI1643

Seal Washer

7M-GTE only

F14207

Fi4217

INSPECTION OF ISC VALVE
1. INSPECT RESISTANCE OF ISC VALVE

Using an ohmmmeter, measure the resistance between ter-
minal B1 — S1 or S3 and B2 — S2 or S4.

Resistance: B1 — S10or S3 10 — 30 O
B2 —S2o0rS4 10 — 30 Q

If resistance is not as specified, replace the ISC valve.

2. INSPECT OPERATION OF ISC VALVE

{a) Apply battery voltage to terminals B1 and B2 and
while repeatedly grounding S1 — S2 — 83 — 54 —
S1 in sequence, check that the valve moves toward
the closed position.

(b) Apply battery voltage to terminals B1 and B2 and
while repeatedly grounding S4 — S3 — 82 — S1 —
S4 in sequence, check that the valve moves toward
the open position.

INSPECTION OF CHECK VALVE (7M-GTE only)
Inspect the check valve for damage and the diaphragm for
cracks.

If necessary, replace the check valve.

INSTALLATION OF ISC VALVE

1. INSTALL ISC VALVE

(a) (7M-GTE)
Install the check valve and seal washer as shown in
the illustration, to the air intake chamber.

(b} Connect the No.1 water by-pass hose to the ISC valve.
{c) Install a new gasket and ISC valve with the two bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

2. CONNECT AIR HOSE AND AIR NO.2 WATER BY-PASS
HOSE

3. CONNECT ISC VALVE CONNECTOR

4. REFILL WITH COOLANT
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ELECTRONIC CONTROL SYSTEM
Location of Electronic Control Parts
7M-GE
Fuel Pump Solenoid e \\\\77
Resistor //
Cold Start Injector _ /L
Time Switch e f )
Water Temp. &ﬁ? )
Sensor
Sub-Oxygen Sensor
;}(Calif. only)
T ~: o< ’ W <EGR Gas Temp. Sensor
NS = {/2 - (Calif. only)
x Q:‘\\ g // // / / L
\\\\\\/_,X; =/
\\\\/ ) ,’f’ |
Oxygen Sensor \s_:// \“‘\J
EFI Main Relay
I
Circuit Opening Relay
\ \\\
o
-
\ . \//?
7M-GTE \\ \/J
Fuel Pump Relay
Fuel Pump Solenoid e
Resistor <
Cold Start Injector o
Time Switch )
Water Temp.
Sensor

Solenoid Resistor

FI13698
F11696
FI3691
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EFl Main Relay

ECU
EFIl Main Relay
Fusible Link Fuse +B
OO OF—O- /o/}) +B1
AM2 30A EF1 15A f@ < M-REL
Fusible —
Link MAIN 2.0L =
pe
Battery '

FI3566

=/ INSPECTION OF EFI MAIN RELAY
/ 1.  CHECK OPERATION OF MAIN RELAY

Turn the ignition switch ON. At this time an operation noise
will occur from the relay.

EFI

y Main Relay

F11698

2. INSPECT RELAY CONTINUITY

{a) Using an ohmmeter, check that there is continuity be-
tween 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.

BEDOOY

3. INSPECT RELAY OPERATION
(a) Apply battery voltage across terminals 1 and 3.

(b) Check that there is continuity between terminals 2 and
4,

If operation is not as specified, replace the relay.

Battery

®
©

8EOO10




FI-110 EFlI SYSTEM — Electronic Control System

Circuit Opening Relay

To Ignition Switch (STI) ECU {STA)
_ ECU +B (+B1)
o IB EFI Main Relay STA

SRR
+B“_@—\\

Check Connector .

| FP [FC E
Fuel Pump Switch ‘

‘ (Air Flow Meter)

U (7M-GE)
Fuel Pump
Control Relay

|
ECU + ‘L

= (7M-GTE) =

F£11992

7] Continuity INSPECTION OF CIRCUIT OPENING RELAY

1. INSPECT RELAY CONTINUITY

(a} Using an ohmmeter, check that there is continuity be-
tween terminals STA and E1.

No continuity

(b) Check that there is continuity between terminals B and

FC.
{c}) Check that there is no continuity between terminals
B and FP.
Fi1908 If continuity is not as specified, replace the relay.

2. INSPECT RELAY OPERATION

(a) Apply battery voltage across terminals STA and E1.
7] {b) Using an ohmmeter, check that there is continuity be-
2 tween terminals B and FP.
Continuity
e @
Battery
FI11309

(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.

Continuity

7 I

) Battery

Fi1810
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Solenoid Resistor (7M-GTE)

Ignition Switch ECU
AM2 e, G2 NFuse ’: IG SW
+B IGN 7.5A
Fusible Solenoid 3
Link AM2 30A Resistor g

No0.30 [No.20 No.10

Fusible
. MAIN 2.0L
Link T Injector @ﬁ @
i
I

L

Battery

|

-
-

FI3658

INSPECTION OF SOLENOID RESISTOR
INSPECT RESISTANCE OF SOLENOID RESISTOR

Using an chmmeter, measure the resistance between +8
and other terminals.

Resistance: 3 (2 each

If the resistance is not as specified, replace the resistor.

Fi3563




FI-112 EFl SYSTEM — Electronic Control System

Cold Start Injector Time Switch

To lgnition Switch e - To ECU (STA)
(ST1)
STA STJ STJ STA
o e O
T\
: 1
oL N B
To ECU (8TJ) Cold Start Injector
Time Switch

F11374
i}

INSPECTION OF COLD START INJECTOR TIME
Ohmmeter SWITCH
INSPECT RESISTANCE OF COLD START INJECTOR TIME
\ SWITCH
E Using an ohmmeter, measure the resistance between each
terminal.
A Resistance:
\@' STA — STJ 25 — 45 Q below 15°C (59°F)
A NS gy TR 65 — 85 0 above 30°C (86°F)

STA — Ground 25 — 85 (Q
If the resistance is not as specified, replace the switch.
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F1-113

Water Temp. Sensor

40
20 +
10
8 I
g ol
WATER TEMP. SENSOR w
g 2
> L
7 2
) -
'III/II////"'II///"’//// E 0.18 =
N ,/////.._/////////// o 06
//////////IIII 0.4+
Thermistor 0zr
L
—20 0 20 40 60 80 100 120
(—4) (32) (68) (104) (140) (176) (212) (248)
TEMPERATURE °C (°F)
FI13828 FIO709
Ohmmeter INSPECTION OF WATER TEMP. SENSOR

F13646

INSPECT RESISTANCE OF WATER TEMP. SENSOR

(a) Disconnect the connector.

{b) Using an ohmmeter, measure the resistance between
both terminals.

Resistance:

Refer to chart.

If the resistance is not as specified, replace the sensor.
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Fuel Pump Relay and Resistor

To Circuit Opening
Relay (FP)

-~

Fuel Pump Relay

FP
PR
Fuel Pump
Solenoid Resistor
PR » To ECU (FP)

Fue! Pump

FI1704

FI1705

Continuity

No continuity

Continuity

F125675

No continuity

(G,
Continuity

FI2576

INSPECTION OF PUMP RELAY AND RESISTOR

1. INSPECT OF FUEL PUMP RELAY

HINT: The relay is located in the left cowl! side of engine
compartment.

A. Inspect Relay Continuity

{a) Using an ohmmeter, check that there is continuity be-
tween terminals +B and FP.

(b) Check that there is continuity between terminals +B
and FPR.

(c) Check that there is no continuity between terminals
+B and PR.

If continuity is not as specified, replace the relay.

B. Inspect Relay Operation
(a) Apply battery voltage across terminals +B and FPR.

(b) Using an ohmmeter, check that there is continuity be-
tween terminals +B and PR.

{c) Check that there is no continuity between terminals
+B and FP.

If operation is not as described, replace the relay.
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2. INSPECT OF FUEL PUMP RESISTOR

Using an ohmmeter, measure the resistance between both
terminals.

O Ohmmeter

Resistance: Approx. 0.7 O
If the resistance is not as specified, replace the resistor.

F11708
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Fuel Pressure Control System (7M-GTE)

ECU

STA

To Circuit Opening Relay s—

To EF1 Main Relay *=—

Air Temp. Sensor
{Air Flow Meter)

+B (+B1)

-

VSV

(Fuel Pressure Up)
ITHA
E
2 2
)

THW

=

Water Temp. Sensor

E1

FI3604

Ohmmeter

F11917

No continuity

F11918

e @

Battery

FI1919

INSPECTION OF FUEL PRESSURE CONTROL
SYSTEM

INSPECT VSV

A.

Inspect VSV for Open Circuit

Using an ohmmeter, check that there is continuity between
terminals.

Resistance: 30 — 50

If there is no continuity, replace the VSV.

Inspect VSV for Short Circuit

Using an ohmmeter, check that there is no continuity be-
tween each terminal and the body.

If there is continuity, replace the VSV.

Inspect VSV Operation
(a} Apply battery voltage across the terminals.
{b) Check that air flows from pipe E to air filter.
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FlI-117

©

Battery

@

F11920

{c) Disconnect the battery.

(d) Check that air flows from pipe E and pipe G.

If operation is not as specified, replace the VSV.
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EGR Gas Temp. Sensor
(California Vehicles only)

ECU
4[+B(+B1)
EGR Gas Temp. Sensor
) EGR ] o THG
LEEV : Sg Valve
0 E2
Thermistor

E1
~—

FI2673 F12680

Ohmmeter INSPECTION OF EGR GAS TEMP. SENSOR
INSPECT RESISTANCE OF EGR GAS TEMP. 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 k at 100°C (212°F)
2.79 — 3.59 k2 at 150°C {302°F)

FI2674

If the resistance is not as specified, replace the sensor.
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Oxygen Sensor
INSPECTION OF OXYGEN SENSOR
S 1. WARM UP ENGINE

Allow the engine to reach normal operating temperature.

+ O+

Vv

2. INSPECT FEEDBACK VOLTAGE

Connect the positive (+) probe of a voltmeter to terminals
Ve1 of the check connector, and negative (—) probe to

VE1lu ™ .
F1 Fla208 terminal Ei. Perform the test as follows.

Warm up the Oxygen sensor with the engine at 2,500
rpm for approx. 90 seconds,

Using SST, connect terminals Te1 and E1 of the check
connector. SST 09843-18020 C Replace the ECU )

And maintain engine speed at 2,500 rpm.

After replaceing

Zero again the oxygen sensor

Check the number of times the voltmeter needle fluctuates in 10 seconds.

. 8 times Zero
Less than 8 times or more
Y
Warm up the Oxygen sensor with the engine at 2,500 ( Normal )
rpm for approx. 90 seconds. And maintain engine at
2,500 rpm.
8 times or more
Check that the number of times the voltmeter needle
fluctuates in 10 seconds.
Zero
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.
ov
More than O V Read and record diagnostic codes.
Normal code, code 21, Malfunction code(s)
code 25 and code 26 (ex. code 21, code 25 and code 26)
< Repair the relevent diagnostic code. )
& ; &

CONTINUED ON PAGE FI-120
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CONTINUED FROM PAGE FI-119

@)

R
{ I/;

&)
©

(Repair the relevent diagnostic code. )

Malfunction code(s)
(ex. code 21, code 25 and code 26)

L
Read and record diagnostic codes (See pages FI-27, 28)

Normal code, code 21, I
code 25 and code 26 #

Disconnect terminals Te1 and E1 of the check connector,
and maintain engine at 2,500 rpm.

Measure voltage between terminals Vi1 and E1.

oV 5V

Disconnect the PCV hose.

Y
Measure voltage between terminals Vr1 and E1.

oV More than 0 V

erair (Over rich) >

Disconnect the water temp. sensor connector and
connect resistor with resistance of 4 — 8 K£2 or
another coded water temp. sensor.

Connect terminals Te1 and E1 of the check connector.

Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 90 seconds. And maintain engine
speed at 2,500 rpm.

Measure voltage between terminals VF1 and E1.

oV 5V

‘———Geplace the oxygen sensor. D ( Repair {Over Iean))

-
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Ohmmeter

2

Fi3030

Ohmmeter

FI2749

3.

(7M-GTE)
INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR

Using an ohmmeter, measure the resistance between ter-
minals 2 and 3.

Resistance: 3.0 — 3.6

If the resistance is not as specified, replace the sensor.

Sub-Oxygen Sensor
[7M-GE (California Vehicles only)]

INSPECTION OF SUB-OXYGEN SENSOR

1.

INSPECT SUB-OXYGEN SENSOR
HINT: Inspect only when code No.27 is displayed.
(a) Diagnostic code cancellation. (See Page FI-25)

(b) Warm up the engine until it reaches normal operating
temperature.

{c) (M/T)
Drive for 5 minutes or more at less than 80 km/h (50
mph) in 4th or bth gear.

(A/T)
Drive for 5 minutes or more at less than 80 km/h (50
mph) in ‘D'’ range.

{d} Following the conditions in step (c), press fully on the
accelerator pedal for 2 seconds or more.

(e) Stop the vehicle and turn the ignition switch to OFF.

(fy Carry out steps (b}, {c) and (d) again to test ac-
celeration.

If code No. 27 reappears again, check the sub-oxygen sen-
sor circuit. If the circuit is normal, replace the sub-oxygen
Sensor.

INSPECT HEATER RESISTANCE OF SUB-OXYGEN
SENSOR

Using an ochmmeter, measure the resistace between ter-
minals +B and HT.

Resistance: 5.1 — 6.3 Q
If the resistance is not as specified, replace the sensor.
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7M-GE

Voltmeter f
‘ E1

7M-GTE
ECU

O]

[=p=
LUDDDDDDDDDDD DDDC\DD
DD 000

Voltmeter
M W

[©

FI0299
FI12911

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.

(7M-GTE)
PREPARATION
{See page FI-50)

INSPECT VOLTAGE OF ECU

Check the voltage between each terminal of the wiring con-
nectors.

® Turn the ignition switch ON.
® Measure the voltage at each terminal.

HINT:

e Perform all voltage measurements with the connectors
connected.

e Verify that the battery voltage is 11V or more when the
ignition switch is ON.

Voltage at ECU Wiring Connectors

ground

Terminals STD Voltage Condition
BATT — E1 —
IGSW — E1
10— 14
M-REL — E1 Ignition SW ON
+B (+B1) — E1
l%‘RA_EEI)Ez 10 — 14 Throttle valve open
I%%VIBT?) 4-6 Throttle valve open
VC — E2 4-86 Ignition SW ON —
0.1-1.0 Throttle valve fully closed
VTA — E2
4—-5 Throttle valve fully open
3.7-43 Measuring plate fully closed
Ignition SW ON
0.2-056 Measuring plate fully open
*1ys — E2
23-28 Idling
1.0-20 3,000 rpm
v s _ Body 4 -6 ignition SW ON
ground 2-4 Cranking or running
x2 o _ Body 4-6 Ignition SW ON
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Voltage at ECU Wiring Connectors (Cont’'d)

Terminals STD Voltage Condition
THA — E2 1-3 Ignition SW ON Intake air temperature 20°C (68°F)
THW — E2 0.1-1.0 Ignition SW ON Coolant temperature 80°C (176°F)
No. 10 EO1
No. 20 — 10—-14 Ignition SW ON
No. 30 EO1
STA — E1 6—14 Cranking
ISC1
. — Bl 9-14 Ignition SW ON
ISC4
IGT — E1 0.7-1.0 Idling
*2
IGDA .
IGDB ~ E1 1—-3 Idling
W — E1 8—-14 No trouble (“CHECK ENGINE’ warning light off) and engine running.
A/C — E1 10-14 Air conditioning ON
46 Check connector terminals TE1 — E1 not connect
TE1 — E1 Ignition SW ON
0 Check connector terminals TE1 — E1 connect
0 Shift position P or N range
NSW (A/T) — E1 Ignition SW ON
10— 14 Ex. P or N range
0 Clutch pedal not depressed
N/C (M/T} — E1 Ignition SW ON
10— 14 Clutch pedal depressed
10— 14 Defogger SW OFF
*3 DFG — E1 Ignition SW ON
0 Defogger SW ON
10-14 Headlight SW OFF
*3LP — E1
0 Headlight SW ON

*1 7M-GE only
*2 7M-GTE only
*3 7M-GTE (M/T) only
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connectors.

\

J |

TM-GE
; ) )
i f
ECU Wiring~=
=
B
Ohmmeter w/
EE
7M-GTE
" E —
I |
ECU Wiring 1 . —
e ————— ]

£000000000000)
Ohmmeter \ ’

3. INSPECT RESISTANCE OF ECU

NOTICE:
e ¢ Do not touch the ECU terminals.

* The tester probe should be inserted into the wiring con-
nector from the wiring side.

Check the resistance between each terminal of the wiring

e Disconnect the connectors from the ECU.

o Measure the resistance at each terminal.

/ E2
y
F14557
Fl4561
Resistance of ECU Wiring Connectors
Terminals Condition Resistance ({2}
Throttle valve open oo
IDL — E2
Throttle valve fully closed 2,300 or less
Throttle valve fully open 3,600 — 10,300
VTA — E2
Throttle valve fully closed 200 — 1,200
*1'vCe — E2 — 4,250 — 8,250
Measuring plate fully closed 200 — 600
*1ys — E2
Measuring plate fully open 20 — 1,200
THW — E2 Coolant temperature 80°C (176°F) 200 — 400
G1,G2 - GO — 140 - 180
NE - G(=
N
NE — G©&
(7M-GTE) - 140 — 180
ISC1, ISC2 _
1SC3. 1SC4 +B (+B1) - 10 — 30

*1  TM-GE only
*2 7M-GTE only




EFl SYSTEM — Electronic Control System FI-125

Fl0547

7\
™

rom

Tachometer
Fl1142

Fuel Cut RPM

INSPECTION OF FUEL CUT RPM
INSPECT FUEL CUT RPM

(a)
(b)

{c)

(d)

Start and warm up the engine.

Disconnect the throttle position sensor connector from
the throttle position sensor.

Connect circuit terminals IDL and E2 on the wire con-
nector side.

Gradually raise the engine rpm and check by the fluc-
tuation of the tachometer neesdle, that the fuel cut
operation repeatedly goes on and off.

HINT: The vehicle should be stopped.
Fuel cut rpm: 7M-GE 1,800 rpm

7M-GTE 1,600 rpm

Fuel return rom: 7M-GE 1,200 rpm

7M-GTE 1,200 rpm
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