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FI-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, t o  the injectors. These in- 
jectors inject a measured quanti ty of fuel into the 
intake parts in accordance w i t h  signals f rom the 
ECU (Electronic Control Uni t ) .  

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 w i th  
a Toyota Computer Control System (TCCS) which 
centrally controls the EFI, ESA, Diagnosis systems, 
etc. by means of an Electronic Control Uni t  (ECU 
- fo rmer l y  EFI c o m p u t e r )  e m p l o y i n g  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- 
t ions such as: 

Exhaust oxygen content 
Intake air volume 
Intake air temperature 
Coolant temperature 
Engine rpm 
Accelerationldeceleration etc. 

These signals are utilized by  the ECU t o  de- 
termine the injection duration necessary for an 
opt imum air-fuel ratio. 

2. Electronic Spark Advance (ESA) 

The ECU is programmed w i th  data for opt i-  
mum ignition t iming under any and all operat- 
ing conditions. Using data provided by sensors 
which monitor various engine functions (rpm, 
AIC signal, coolant temperature, etc.),  the 
microcomputer (ECU) triggers the spark at pre- 
cisely the right instant. (See IG section) 

3. Idle Speed Control (ISC) 

The ECU is programmed w i th  target engine 
speed values t o  respond t o  different engine 
conditions (coolant temperature, air condition- 
er onioff, etc.).  Sensors transmit signals t o  the 
ECU which control the f l ow  of air through the 
by-pass of the thrott le valve and adjust idle 
speed t o  the target value. 
(See pages FI-44, 65, 106) 

4. 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. A t  the same time, the trouble is 
identified and a diagnostic code is recorded by 
the ECU. 
(See page FI-26) 

5. Fail-safe Function 

In the event of computer malfunction, a back- 
up  circuit wi l l  take over t o  provide minimal 
drivability. Simultaneously, the "CHECK EN- 
GINE" warning light wi l l  come on. 
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W R O N G  

> 
C O R R E C T  6 

PRECAUTIONS 
1. Before working on the fuel system, disconnect the nega- 

tive terminal from the battery. 

HINT: Any diagnostic code retained by  the computer wi l l  
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 ( - 1  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 t o  the terminal IG a of check connector. 

(b )  Use the battery as the power source for the t iming 
light, tachometer, etc. 

IN EVENT OF ENGINE MISFIRE THE FOLLOWING 
PRECAUTIONS SHOULD BE TAKEN 

(a) Insure proper connection o f  battery terminals, etc. 

(b)  Handle 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 t o  protect the electrical system from water. 

4. PRECAUTIONS WHEN HANDLING OXYGEN SENSOR(S1 

(a) Do not  allow oxygen sensor t o  drop or h i t  against an 
object. 

(b)  Do not allow water t o  come into contact w i th  the sen- 
sor or attempt t o  cool it. 
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IF VEHICLE IS EQUIPPED WITH MOBILE RADIO 
SYSTEM (HAM, CB, ETC) 

The ECU has been designed so that  i t  wi l l  no t  be affected by 
outside interference. 

However, if your vehicle is equipped w i th  a CB radio trans- 
ceiver, etc. (even one w i th  about 10 W output), i t  may, at times, 
have an affect upon ECU operation, especially if the antenna 
and feeder are installed nearby. 

Therefore, observe the fol lowing precautions: 

1. Install the antenna as far as possible f rom the ECU. The 
ECU is located behind the glove box, so the antenna should 
be installed in  the rear of the vehicle. 

2 .  Keep the antenna feeder as far away as possible f rom the 
ECU wires at least 20 c m  (7.87 in.),and especially do not  
w ind  them together. 

3. Check tha t  the feeder and antenna are properly adjusted. 

4. Do not  equip your vehicle w i th  a powerful mobile radio 
system. 

5. 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 t o  run out  of tune. 

2 .  Disconnection, looseness or cracks in the parts of the air 
intake system between the air f low meter and cylinder head 
wil l  allow air suction and cause the engine t o  run out  of 
tune. 
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1 Lock 

R Lock S p r ~ n g  

Lock 
F10094 

ELECTRONIC CONTROL SYSTEM 

1. Before removing EFI 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. 

3. Do not jolt parts during removal or installation. Handle all 
EFI 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 EFI parts and 
wiring connectors. 

7 .  Parts should be replaced as an assembly. 

8. Care is required when pulling out the inserting wiring con- 
nectors. 

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

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

9. When inspecting a connector wi th a circuit tester. 

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

- 
- 

Fulcrum Length 

FI1654 

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

10. 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 plug. 

2. 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-lb, 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 

Torque: 310  kg-cm (22 ft-lb, 30  N.m) 

HINT: Use a torque wrench with a fulcrum length of 3 0  
cm (1 1.81 in.). 
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CORRECT I 

Black Ring 

I Delivery 
Spacer 

Cyl~nder  - G r o m m e t  
Head - - - Injector 

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 i t  in any way. 

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

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

HINT: Install the spacer wi th the black ring side facing 
upward. 

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

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

(b) Using SST, connect terminals + B and Fp of the check 
Connector. 

SST 09843-1 8020  

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/cm2 (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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TROUBLESHOOTING 
TROUBLESHOOTING HINTS 

I Lock 

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

(a) Power source 
** Battery 
** Fusible links 
*. Fuses 

(b)  Body ground 

(c )  Fuel supply 
**Fuel leakage 
** Fuel filter 
*. Fuel pump 

(d)  Ignition system 
**Spark plug 

High-tension cord 
Distributor (7M-GE) or cam position sensor 
(7M-GTE) 

r Igniter and ignition coil 

(e) Air induction system 
r Vacuum leaks 

( f )  Emission control system - PCV system - EGR system 

(g)  Others - lgnition t iming (ESA system) - Idle speed (ISC system) 

The most  frequent cause of problems is simply a bad con- 
tact  in wir ing connectors. Always make sure that connec- 
tions are secure. 

When inspecting the connector, pay particular attention 
t o  the fol lowing points: 

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

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

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

3. Sufficiently troubleshoot for other causes before replac- 
ing the ECU. The ECU is of high quality and i t  is expensive. 



EFI SYSTEM - Troubleshootina FI - I  I 

D ~ g ~ t a l  Type -1 Analog Type 

4. Use a volt/ohmmeter with high impedance (1 0 kQ IV mini- 
mum) for troubleshooting of the electrical circuit. (See 
pages FI-30, 49) 

TROUBLESHOOTING PROCEDURES 

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

CHECK POWER SOURCE 

I CHECK STARTING SYSTEM 

1. Battery 
(1) Connection 
(2) Gravity - drive belt -charging system 
(3) Voltage 

1. Ignition switch 
2. Starter 
3. Starter relay (MIT, USA AIT) 
4. Clutch start switch (MIT) 
5. Neutral start switch (A IT)  
6. WiringIConnection 
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SYMPTOM - DIFFICULT TO START OR NO START (CRANKS OK) 

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

1 Normal code 

Diagnostic code(s) (See page F 1-26) 

DOES ENGINE START WITH 
ACCELERATOR PEDAL DEPRESSED? 

CHECK FOR VACUUM LEAKS IN AIR 
INTAKE LINE 

- - -  - 
OK 

ISC system 
(1 ) ISC valve 
(2) Wiring connection 

CHECK IGNITION SPARK 
7M-GE (See page IG-5) 
7M-GTE (See page IG-10) 

- 
BAD 

CHECK SPARK PLUGS 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 

7M-GTE 0.8 mm (0.031 in.) 

1. Oil filler cap 
2. Oil dipstick 
3. Hose connections 
4. PCV hose 
5. EGR system - EGR valve stays open 

- HINT - 
Check compression pressure and valve 
clearance if  necessary. 

BAD 

BAD 

1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(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.) 

1. High-tension cords 
2. Distributor (7M-GE) or cam position 

sensor (7M-GTE) 
3. Ignition coil 
4. Igniter 

1. Injector - Shorted or leaking 
2. Injector wiring - Short circuited 
3. Cold start injector - Leakage 

(See page FI-77) 
4. Cold start injector time switch 

(See page FI-112) 

1 OK CONTINUED ON PAGE FI-13 
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/ O K  CONTINUED FROM PAGE FI-12 

CHECK FUEL SUPPLY TO INJECTOR 
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- 1 10) 

I 

CHECK FUEL PUMP SWITCH IN  AIR 
FLOW METER (7M-GE) 
Check continuity between terminals FC and 
E l  with measuring plate of air flow meter 
open. 

I 

- 
BAD 

1. Fuel line - leakage - deformation 
2. Fuse 
3. Fuel pump (See page F 1-70) 
4. Fuel filter 
5. Fuel pressure regulator (See page FI-81) 
6. Circuit opening relay (See page FI-1 10) 

CHECK IGNITION TIMING Adjust ignition timing (See page IG-20) 
1. Connect terminals TEI and E l  of the 

check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ idle 

CHECK EFI ELECTRONIC CIRCUIT 
USING VOLT/OHMMETER 
(See pages F 1-30, 49) 

1. Wiring connection 
2. Power to ECU 

(1) Fusible links 
(2) Fuses 
(3) EFI main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Injection signal circuit 

(1) Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
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SYMPTOM - ENGINE OFTEN STALLS 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code code(s) 
(See page F 1-23) 

1 Normal code 

CHECK FOR VACUUM LEAKS IN 
AIR INTAKE LINE 

BAD -1 1. Oil filler cap 
2. Oil dipstick 

-- - 

CHECK FUEL SUPPLY TO INJECTOR 
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. (See page F 1-71 ) 

3. Check circuit opening relay 
(See page F I- I 10) 

-. 
BAD 

1 CHECK AIR FILTER ELEMENT r 
OK 

CHECK IDLE SPEED 
STD: 7M-GE 700 rpm 

7M-GTE 650 rpm 

I OK 

CHECK IGNITION TIMING 
1. Connect terminals TEI and E l  of 

the check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ idle 
[w/ connect terminals TEI and EI 1 

OK 

CHECK SPARK PLUGS 
Plug gap: 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. 

Diagnostic code(s) (See page F 1-26) 

3. Hose connections 
4. PCV hose 

1. Fuel line - leakage - deformation 
2. Fuse 
3. Fuel pump (See page F 1-70) 
4. Fuel filter 
5. Fuel pressure regulator (See page FI-81) 
6. Circuit opening relay (See page F I - I  10) 

Element - Clean or replace 

BAD ISC system 
(1) Wiring connection 

(2) ISC valve 

(3) ECU (test by substitution) 

Adjust ignition timing (See page IG-20) 

8 

BAD 

1 OK 
CONTINUED ON PAGE FI-15 

- 
1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(128 psi, 883 kPa) 
at 250 rpm 

3. Valve clearance 
Standard: IN  0.1 5 - 0.25 mm 

(0.006 - 0.010 in.) 
EX 0.20 - 0.30 mm 

(0.008 - 0.012 in.) 
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1 OK CONTINUED FROM PAGE FI-14 
I 

CHECK COLD START INJECTOR 
(See page FI-77) 

I CHECK FUEL PRESSURE 
(See page F 1-7 1 ) 

I 
1. Fuel pump (See page F 1-70) 
2. Fuel filter 
3. Fuel pressure regulator I (SeepageFI-81) 

CHECK INJECTORS 
(See page F 1-83) 

I OK 

CHECK EFI ELECTRONIC CIRCUIT 
USING VOLTJOHMMETER 
(See pages F 1-30, 49) 

~7 Injection condition 

. 
BAD 1. Wiring connection 

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

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Injection signal circuit 

(1 ) Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 

SYMPTOM - ENGINE SOMETIMES STALLS 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page F 1-23) 

Malfunction Diagnostic code(s) (See page F 1-26) 

code(s) 1 

CHECK WIRING CONNECTORS AND 
RELAYS 
Check for a signal change when the connec 
tor or relay is slightly tapped or wiggled. 

Normal code 

L 

BAD 1. Connector 
2. EFI main relay (See page FI-109) 
3. Circuit opening relay (See page F I - I  10) 

Air flow meter CHECK AIR FLOW METER 
(See pages F 1-94, 96) 

BAD * 
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SYMPTOM - ROUGH IDLING AND/OR MISSING 

Normal code 

INTAKE LINE 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page F 1-23) 

BAD 

Malfunction 
code(s) 

1. Oil filler cap 
2. Oil dipstick 
3. Hose connections 
4. PCV hoses 
5. EGR system - EG R valve stays open 

I 

CHECK AIR FILTER ELEMENT BAD Element - Clean or replace 
I 

I OK 

CHECK IDLE SPEED 
STD: 7M-GE 700 rpm (1) Wiring connection 

7M-GTE 650 rpm (2) ISC valve 
(3) ECU (test by substitution) 

CHECK IGNITION TIMING 
1. Connect terminals TEI and E l  of the 

check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ idle 
[w/ connect terminals TEI and El I 

CHECK SPARK PLUGS 
Plug gap: 7M-GE 1.1 mm (0.043 in.) 

7M-GTE 0.8 mm (0.031 in.) 

-HINT- 
Check compression pressure and valve 
clearance i f  necessary. 

1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(128 psi, 883 kPa) 
a t  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.) 

NO - 

OK CONTINUED ON PAGE FI-17 

Adjust ignition timing (See page IG-20) 
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/ O K  CONTINUED FROM PAGE FI-16 

CHECK COLD START INJECTOR 
(See page F 1-77) 2. Cold start injector time switch 

I 

(See page FI-71) 2. Fuel filter 
3. Fuel pressure regulator 

(See page F 1-8 1 ) 

f f T Y n j e c t i o n  CHECK (See page INJECTORS F 1-83) condition 

CHECK EFI  ELECTRONIC CIRCUIT 
USING VOLTJOHMMETER 
(See pages F 1-30, 49) 

BAD 1. Wiring connection 
2. Power to  ECU 

( 1 )  Fusible links 
(2) Fuses (EFI 15A, IGN 7.5A) 
(3) EFl main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Throttle position sensor 
7. Injection signal circuit 

( 1 )  Injector wiring 
(2) Resistor (7M-GTE) 
(3 )  ECU 
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SYMPTOM - HIGH ENGINE IDLE SPEED (NO DROP) 

1 CHECK ACCELERATOR LINKAGE 1 ~ 1  Linkage - Stuck 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page F 1-23] 

Diagnostic code(s) (See page F 1-26) 

code(s) 

1 Normal code 

CHECK ISC SYSTEM 1. Wiring connection 
(Air  con, Throttle position sensor-ECU) 

2. ISC valve 
3. Air conditioner switch 

CHECK THROTTLE POSITION SENSOR c 
t 

CHECK COLD START INJECTOR BAD - Cold s ta r t  injector - Leakage 
(See page FI-77) . 

1 

t 

CHECK INJECTORS (See page FI-83) Injectors - Leakage, Injection quality 
I 

pp 

CHECK FUEL PRESSURE 
(See page F 1-7 1 ) 

I OK 
CHECK EF I  ELECTRONIC CIRCUIT 
USING VOLTIOHMMETER 
(See pages F 1-30, 49) 

BAD 

BAD * 

- - -  - 

1. Wiring connection 
2. Power to  ECU 

(1)  Fusible links 
(2) Fuses (EFI 15A, IGN 7.5A) 
(3) EFl main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Injection signal circuit 

( 1  ) Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 

Fuel pressure regulator - High pressure 
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SYMPTOM - ENGINE BACKFIRES-Lean Fuel Mixture 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page F 1-23) 

Malfunction 
code(s) r- Diagnostic code(s) (See page F 1-26] 

1 Normal code 

CHECK FOR VACUUM LEAKS IN AIR 
INTAKE LINE 

CHECK IGNITION TIMING 
1. Connect terminals TEI and E l  of the 

check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ idle 
[w/ connect terminals TEI and E l  I 

1. Oil filler cap 
2. Oil dipstick 
3. Hose connections 
4. PCV hoses 

Adjust ignition timing (See page IG-20) 

I OK 

1 OK 

CHECK INJECTORS 7 Injectors - Clogged 

(See page F 1-83] 

CHECK COLD START BAD INJECTOR 
(See page F 1-77) 

OK 

OK 

CHECK EFI ELECTRONIC CIRCUIT 
USING VOLTIOHMMETER 
(See pages F 1-30, 49) 

1. Cold start injector 
2. Cold start injector time switch 

(See page F I- 1 12) 

- 
BAD 

1 

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

CHECK FUEL PRESSURE 
(See page F 1-7 1 ) 

1. Wiring connection 
2. Power to  ECU 

(1) Fusible links 
(2) Fuses 
(3) EFl main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp, sensor 
6. Throttle position sensor 
7. Injection signal circuit 

( 1 )  Injection wiring 
(2) Resistor (7M-GTE) 
(3) ECU 
(4) Fuel cut signal 

8. Oxygen sensor(s) 

BAD - 



FI-20 EFI SYSTEM - Troubleshooting 

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

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. 
(See page F 1-23) 

Diagnostic code(s) (See page F 1-26] 

code(s) 

1 Normal code 

CHECK IGNITION TIMING 
1. Connect terminals TEI and E l  of the 

check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ Idle 
[w/ connect terminals TE 1 and E l  I 

Adjust ignition timing (See page IG-20) 

l njectors - Leakage 

i 

IK 
CHECK SPARK PLUGS 
Plug gap: 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. Cold start injector 
2. Cold start injector time switch 

(See page FI-112) 

CHECK COLD START INJECTOR 
(See page F 1-77] 

CHECK EFI ELECTRONIC CIRCUIT 
USING VOLTIOHMMETER 
(See pages F 1-30, 49) 

- 
BAD 

. 
BAD 

1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(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 rnm 

(0.008 - 0.012 in.) 

1. Throttle position sensor 
2. Injection signal circuit 

( 1  ) Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 

3. Oxygen sensor(s) 



EFI SYSTEM - Troubleshooting FI-21 

SYMPTOM - ENGINE HESITATES AND/OR POOR ACCELERATION 

CHECK FOR VACUUM LEAKS I N  AIR 
INTAKE LINE 

- 1. Oil filler cap 
BAD 0 

1. Clutch - Slips 
2. Brakes - Drag 

CHECK CLUTCH A N D  BRAKE 

3. Hose connections 
4. PCV hoses 
5. EGR system - EGR valve system open 

OK 

0 

BAD 

t 

CHECK AIR F l L T  BAD Element - Clean or replace 

CHECK DIAGNOSIS SYSTEM 
Check for output of diagnostic code. code(s) 
(See page F 1-23) 

Normal code 

CHECK IGNIT ION SPARK 
7M-GE (See page IG-5) 
7M-GTE (See page IG-10) 

OK 

CHECK IGNIT ION T I M I N G  
1. Connect terminals TEI and E l  of the 

check connector. 
2. Check ignition timing. 

STD: 10" BTDC @ idle 
[w/ connect terminals TEI and E l  I 

OK 

. 
BAD 

Diagnostic code(s) (See page F 1-26] 

1. High-tension cords 
2. Distributor (7M-GE) or cam position 

sensor (7M-GTE) 
3. Ignition coil 
4. Igniter 

Adjust ignition timing (See page IG-20) 

CHECK FUEL PRESSURE 
(See page F 1-7 1 

1. Fuel pump (See page F 1-70) 
2. Fuel filter 

I 1 3. Fuel pressure regulator (See page F 1-81 ) I 

t 
CHECK INJECTORS B A ~  Injection condition 
(See page F 1-83] - 

OK CONTINUED ON PAGE FI-22 



FI-22 EFI SYSTEM - Troubleshooting 

~ O K  CONTINUED FROM PAGE FI-21 
I 

CHECK SPARK PLUGS 
Plug gap: 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. 

OK 

CHECK EFI ELECTRONIC CIRCUT 
USING VOLTJOHMMETER 
(See pages F 1-30, 49) 

-- 
BAD 

1. Spark plugs 
2. Compression pressure 

Minimum: 9.0 kg/cm2 
(1 28 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.) 

1. Wiring connection 
2. Power to ECU 

(1) Fusible links 
(2) Fuses 
(3) EFl main relay 

3. Air flow meter 
4. Water temp. sensor 
5. Air temp. sensor 
6. Throttle position sensor 
7. Injection signal circuit 

( 1 )  Injector wiring 
(2) Resistor (7M-GTE) 
(3) ECU 



EFI SYSTEM - Diagnosis System FI-23 

DIAGNOSIS SYSTEM 
DESCRIPTION 

The ECU contains a built-in self-diagnosis system by which 
troubles w i th  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 t o  28) the Electronic Control Unit  (ECU) 
detects system malfunctions which are related to  the var- 
ious operating parameter sensors or t o  the actuator. The 
ECU stores the failure until the diagnosis system is cleared 
by removing the EFI fuse w i th  the ignition swi tch  o f f .  
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 

F13542 

Check Connector 

"CHECK ENGINE" WARNING LIGHT CHECK 

1. The "CHECK ENGINE" warning light wi l l  come on when 
the ignition swi tch is placed at ON and the engine is not  
running. 

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

If the l ight remains on, the diagnosis system has detected 
a malfunct ion or abnormality in the system. 

OUTPUT OF DIAGNOSTIC CODES 

To obtain an output of diagnostic codes, proceed as fol lows: 

1. Initial conditions 

( a )  Battery voltage above 1 1  volts 

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

(c)  Transmission in neutral position 

(d)  Accessory switches OFF 

2. Turn the ignition swi tch  t o  ON. D o  not  start the engine. 

3. Using SST, connect terminals TEI and El of the check 
connector. 

SST 09843-1 8020 

HINT: The check connector is located near the ignition 
coil. 



FI-24 EFI SYSTEM - Diagnosis System 

I ''CHECK ENGINEfr Warning Light 
F13704 

- 
OFF OFF OFF 

(Seconds) 

I Code No. 13 Code No. 32 

. . 

ON ON ON ON ON ON ON ON - 
OFF 0 F F 

1.5 (Seconds) 

4. Read the diagnostic code as indicated by the number of 
flashes of the "CHECK ENGINE" warning light. 

Diagnostic code (See page FI-26) 

(a) Normal System Operation (no malfunction) 

0 The light will alternately blink on and off for 0 .26 
second intervals. 

(b) Malfunction Code Indication 

0 In the event of a malfunction, the light will blink ev- 
ery 0 .52 seconds. The first number of blinks will 
equal the first digit of a 2-digit diagnostic code and, 
after a 1.5 second pause, the 2nd number of blinks 
will equal the 2nd. If there are t w o  or more codes, 
there will be a 2.5 second pause between each. 

After all the codes have been signalled there will 
be a 4.5 second pause and they will all be repeat- 
ed as long as the terminals TEI and E l  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 09843-1 8020 



EFI SYSTEM - Diagnosis System FI-25 

CANCELLING OUT DIAGNOSTIC CODE 

1. After repairing of the trouble, the diagnostic code retained 
in memory by the ECU must be cancelled out by removing 
the EFI fuse 15A for 3 0  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: 
8 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. 

0 If the diagnostic code is not cancelled out, i t  will be re- 
tained by the ECU and appear along with a new code 
in the event of future trouble. 
If i t  is 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" 
warning light. 

If the same diagnostic code is still indicated, i t  means that 
the trouble area has not been repaired thoroughly. 

DIAGNOSIS INDICATION 

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

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). 



FI-26 - EFI SYSTEM - Diagnosis System 

DIAGNOSTIC CODES 

Number of 
"CHECK" engine 

blinks 

See 
page 

System Diagnosis Trouble area 

Normal 
This appears when none of the 
other codes are identified. 

Distributor (cam position 
sensor) circuit 
Distributor (cam position 
sensor) 
Starter signal circuit 
ECU 

Distributor (cam position 
sensor) circuit 
Distributor (cam position 
sensor) 
ECU 

No "NE" of "G" signal to 
ECU within 2 seconds after 
engine has been cranked. 

RPM Signal 

No "NE" signal to  ECU 
when engine speed is above 
1,000 rpm. 

RPM Signal 

NO "IGF" signal to  ECU 
"A" times in succession. 
"A" 7M-GE 6-8 

7M-GTE 3 

lgnition and ignition coil 
circuit 
Igniter and ignition coil 
ECU 

Ignition Signal 

During air-fuel ratio feedback 
correction, voltage output 
from the oxygen sensor does 
not exceed a set value on the 
lean side and the rich side 
continuously for a certain 
period. 

Oxygen 
Sensor 
Signal 

Oxygen sensor circuit 
Oxygen sensor 
ECU 

' ( 1  

Oxygen 
Sensor 
Heater Signal 

Open or short circuit in oxy- 
gen sensor heater signal 
(HT). 

Oxygen sensor heater 
circuit 
Oxygen sensor heater 
ECU 

Open or short circuit in 
water temp. sensor signal 
(THW). 

Water temp. sensor 
circuit 
Water temp. sensor 
ECU 

lntake air temp. sensor 
circuit 
lntake air temp. sensor 
ECU 

Water Temp. 
Sensor Signal 

lntake Air 
Temp. Sensor 
Signal 

Open or short circuit in 
intake air temp. sensor 
signal (THAI. 



EFI SYSTEM - Diagnosis System FI-27 

DIAGNOSTIC CODES (Cont'd) 

See 
Page 

- 
Number of 

"CHECK" engine 
blinks 

System Diagnosis Trouble area 

(Calif.) 
(1  When air-fuel ratio feed- 

back compensation 
value or adaptive con- 
trol value continues at 
the upper (lean) or low- 
er (rich) limit renewed 
for a certain period of 
time. 

(2) When air-fuel ratio feed- 
back comensation value 
of adaptive control 
value feedback frequen- 
cy is abnormally high 
during feedback con- 
dition. 

(3) When marked variation 
is detected in engine 
revolutions for each 
cylinder during idle 
switch on and feedback 
condition. 

HINT: For conditions (2) 
and (3), since neither a lean 
(Code No.25) nor a rich 
(Code No.26) diagnosis dis- 
played consecutively. 
(Others) 
When air-fuel ratio feedback 
correction value or adaptive 
control value continues at 
the upper (lean) or lower 
(rich) limit for a certain peri- 
od of time or adaptive con- 
trol value is not renewed for 
a certain period of time. 

Open or short circuit in 
sub-oxygen sensor signal 
( 0 x 2 ) .  

lnjector circuit 
lnjector 
Fuel line pressure 
Air f low meter 
Air intake system 
Oxygen sensor circuit 
Oxygen sensor 
Ignition system 
Water temp. sensor 
ECU 

Air-Fuel Ratio 
-ean 
Malfunction 

lnjector circuit 
lnjector 
Fuel line pressure 
Air f low meter 
Cold start injector 
Oxygen sensor circuit 
Oxygen sensor 
Water temp. sensor 
ECU 

Air-Fuel Ratio 
Rich 
Malfunction 

Sub-oxygen sensor circuit 
Sub-oxygen sensor 
ECU 

Sub-oxygen sensor 
heater circuit 
Sub-oxygen sensor 
heater circuit 
ECU 

Sub-Oxygen 
Sensor Signal 

Sub-Oxygen 
Sensor 
Heater 

Open or short circuit in 
sub-oxygen sensor heater 
signal (HT). 

(7M-GE) 
Open circuit in VC signal or 
short circuit between VS 
and E2 when idle contacts 
are closed. 
(7M-GTE) 
Open or Short circuit in air 
f low meter signal. 

Air f low meter circuit 
Air f low meter 
ECU 

Air Flow 
Meter Signal 

Air Flow 
Meter Signal 

Open circuit in E2 or short 
circuit between VC and VS. 

Air f low meter circuit 
Air f low meter 
ECU 



FI-218 - EFI SYSTEM - Diagnosis System 

DIAGNOSTIC CODES (Cont'd) 

Number of 
"CHECK" engine 

blinks 

Code 
No. 

* 1 

3 4  

* 1 

35  

4 1 

4 2 

43  

52 

53  

* 5 

7 1 

5 1 

See 
Page 

- 

- 

System Diagnosis Trouble area 

Turbocharger 
Air f low meter 
Intercooler system 
ECU 

4 

Turbocharger pressure is 
abnormal. 

Turbocharger 
Pressure 

HAC Sensor 
Signal 

Throttle 
Position 
Sensor Signal 

Open or short circuit in HAC 
sensor signal. 

Open or short circuit in 
throttle position sensor 
signal (VTA). 

No "SPD" signal to ECU for 
8 seconds when engine speed 
is between 2,500 rprn and 
4,500 (7M-GE) or 4,000 
(7M-GTE) rpm and coolant 
temp. is below 80°C (1  76OF) 
and neutral start switch is off. 

ECU 

Throttle position sensor 
circuit 
Throttle position sensor 
ECU 

Vehicle speed sensor 
circuit 
Vehicle speed sensor 
ECU 

Vehicle Speed 
Sensor Signal 

No "STA"signa1 to ECU until 
engine speed reaches 800 
rprn with vehicle not moving. 

lgnition switch circuit 
lgnition switch 
ECU 

Knock sensor circuit 
Knock sensor 
ECU 

Starter Signal 

Knock Sensor 
Signal 

Knock Control 
Signal in ECU 

Open or short circuit in 
knock sensor signal. 

Knock control program 
faulty. 

- 

ECU 

EGR system (EGR valve, 
EGR hose etc.) 
EGR gas temp. sensor 
circuit 
EGR gas temp. sensor 
VSV for EGR 
VSV for EGR circuit 
ECU 

A/C switch circuit 
A/C switch 
A/C amplifier 
Throttle position sensor 
circuit 
Throttle position sensor 
ECU 

EGR gas temp. below 
predetermined level 
during EGR operation. 

a Open circuit in EGR gas 
temp. sensor signal 
(THG). 

EGR System 
Malfunction 

No "IDL" signal, "NSW" 
signal or "AIC" signal to  
ECU, during diagnosis 
check. 

Switch 
Condition 
Signal 

* I  7M-GTE 
" 2  7M-GE (California vehicles) 
" 3  7M-GE 
" 4  Abnormalities in the air f low meter may also be detected. 
* 5 California vehicles 



EFI SYSTEM - Diaanosis Svstem FI-29 

INSPECTION OF DIAGNOSIS CIRCUIT 

, .  . 1 EFI Main Relav --- 
Fusible Llnk Fuse 1 1 

AM2 30A EF1 15A 

Fusible Link 

Fusible ALT 100A AM1 

Battery $ 
Ignition Switch- 

40A 

Check 
Connector 

Fuse 

IGN 7.5A 

GAUGE 7.5A 
@ 

"CHECK" Engine 
Warning Light 

ECU 

BATT 

+ B 

+B1 

M-REL 

Does "CHECK ENGINE" warning light 
come on - when ignition switch is  a t  ON? 

Repair or replace. 

BAD 

System Normal 

I 

1 Repair or replace. 1 

Does "CHECK ENGINE" warning light 
come on when ECU terminal W is grounded 
to the body? 

1 I L 1 

/ NO 

Check wiring between ECU and "CHECK BAD 
ENGINE" warning light. 

I 
I 

I 

Check wiring between 
ECU terminal E l  and 
body ground. 

YES - 

*. 

Is there diagnostic code output when check Check wiring between ECU terminal TE1 and 
connector terminals TEI and E l  are check connector terminal TEI , and ECU ter- 
connected? minal E l  and check connector terminal E l .  

I 

1 YES 
I I 

/ O K  

OK 

Does "CHECK ENGINE" warning light go 
off when the engine is started? 

Try another 
ECU. 

I System OK 

YES - 

1 

Cancel out diagnostic code. 

System Normal 

Further repair required. 
Does "CHECK ENGINE" warning light go 
out after repair according to malfunction 
code? 

No - 



FI -30  EFI SYSTEM - Troubleshooting wi th Volt/Ohmmeter (7M-GE) 

TROUBLESHOOTING WITH 
VOLTIOHMMETER (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 
man~ual. 

Before beginning inspection, i t  is best to  first make 
a sirnple 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 7.5A. 

No. 1 Junction Block 

Fusible Link 

EFI M a ~ n  Relay 

Fusible Link 

EFI M a ~ n  Relay 

/ Fusible Link 

No. 2 ~ rFmi 1 

Fusible Link Fuse 
AM2 30A EFI 15A 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) FI-31 

ECU +B 

Voltmeter 

-v 3- 

EFI SYSTEM CHECK PROCEDURE 

HINT: 
r Perform all voltage measurements with the cennectors 

connected. 

Verify that the battery voltage is 11 V or above when 
the ignition switch is at ON. 

Using a voltmeter with high impedance (1 0 k O N  minimum), 
measure the voltage at each terminal of the wiring con- 

I nector. 
'J 

Terminals of ECU 

;vmbol I Terminal Name ~ v m b o l  1 Terminal Name symbol 1 Terminal Name 

E01 I POWER GROUND 1 TEI  / CHECKCONNECTOR 1 L3 TEMS (ECT) COMPUTER 

No. 20 INJECTOR (No. 2 and 6) 1 NE / DISTRIBUTOR 1 SPD SPEEDOMETER 

E02 

\lo. 10 

STA 1 STARTER SWITCH 1 IDL THROTTLE POSITION SENSOR / W WARNING LIGHT 

POWER GROUND 

INJECTOR (No. 1 and 4) 

E l  1 COMPUTER GROUND 1 IGF IGNITER 

No. 30 

STJ 

1 THA 1 AIR TEMP. SENSOR 

G2 

VTA 

NSW NEUTRAL START SWITCH (AIT)  I * '  0 x 2  1 SUB-OXYGEN SENSOR 1 *2 ECT / ECT COMPUTER 

INJECTOR (No. 3 and 5) 

COLD START INJECTOR 

N/C CLUTCH SWITCH (MIT) 1 THW / WATER TEMP. SENSOR 1 VS 1 AIR FLOW METER 

DISTRIBUTOR 

THROTTLE POSITION SENSOR 

' IHT 1 OXYGEN SENSOR HEATER 1 KNK / KNOCK SENSOR 1 LP 1 HEADLIGHT RELAY 

IGT 

*' THG 

lSCl ISC MOTOR NO. 1 COIL / OX1 / OXYGEN SENSOR I VC AIR FLOW METER 

EGR 

A/C 

ISC3 1 ISC MOTOR NO. 3 COIL I E2 SENSOR GROUND * I  E l  1 1 COMPUTER GROUND 

VSV (EGR) 

A/C MAGNETIC SWITCH 

IGNITER 

EGR GAS TEMP. SENSOR 

VF1 / CHECK CONNECTOR 1 L2 TEMS (ECT) COMPUTER I +B1 I EFI MAIN RELAY 

FP 

DFG 

ISC2 

ISC4 

G G  

GI / DISTRIBUTOR I M - R E L  I EFI MAIN RELAY (COIL)  / -- I - 

FUEL PUMP RELAY 

DEFOGGER RELAY 

ECU Terminals 

ISC MOTOR NO. 2 COIL 

ISC MOTOR NO. 4 COIL 

DISTRIBUTOR 

2 

G2 G I  G2 NE IGT IGF THW 0 x 1  'SV - IE~EGRSPD FP THA VS VC BAT $, 
I? '54: VFI T E I  

VTA IDLTHGOXZKNK E2 L1 L2 L3 A/C W DGFECT LP E l l  +B +B1 

* I  California vehicles only 
* 2  AIT only 

VSVl 

L1 

- 

VSV (AIR CONTROL) 

TEMS (ECT) COMPUTER 

- 

BATT 

+B 

IG SW 

BATTERY 

EFI MAIN RELAY 

IGNITION SWITCH 



FI-32 EFI SYSTEM - Troubleshoot ing w i t h  Vo l t /Ohmmeter  (7M-GE) 

Voltage at ECU Wiring Connectors 

Terminals No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

- 

- 

- 

- 

- 

- 

Condition 

BATT - E l  

IG SW - E l  

STD Voltage 

M-REL - E l  

+B (+BI) - E l  

IDL - E2 

VC - E2 

VTA - E2 

VC - E2 

- 

VS - E2 

IGT - E l  1 

10 - 14 

No. 10 E01 
No. 20 - 
No. 30 E02 

THA - E2 

THW - E2 

STA - E l  

Idling 

10 - 14 

10 - 14 

4 - 6  

0.1 - 1.0 

4 - 5  

4 -- 6 

3.7 - 4.3 

Ignition SW ON 

Measuring plate fully open 

Idling 

lgnition SW ON 

Ignition SW ON 

0.2 - 0.5 

2.3 - 2.8 

Throttle valve open 

- 

Throttle valve fully closed 

Throttle valve fully open 

- 

Measuring plate fully closed 

1 .O - 2.0 

10 - 14 

1 - 3  

0.1 - 1.0 

6 - 14 

3,000 rpm 

Ignition SW ON 

lSCl 
? - E l  

ISC4 

Ignition SW ON 

Ignition SW ON 

W - E l  

See Page 

f1-33 

Intake air temperature 2 0 ' ~  ( 6 8 ' ~ )  

Coolant temperature 8 0 ' ~  ( 176 '~ )  

Ignition SW ON 

No trouble ("CHECK ENGINE" warning light off) and 
engine running 1 8 - 1 4  

A/C - E l  

I?,' 
IS2' 

G G  G I  G2 NE IGT IGF THW OX1  'SV - F ; L ~ ~ ~ ~ ~ ~  FP THA vs vc s n r ~  & 
IS3' '7 VF1 T E l  VTAIDL  THG O X 2  KNK E2 L1 L2 L3 A/C W DFG ECT LP E l l  +B +B1 

Cranking 

9 - 1 4  

Air conditioning ON 10 - 14 



EFI SYSTEM - Troubleshoot ing with Vo l t IOhmmeter  (7M-GE) FI-33 

EFI Main Relay 

Fusible Link Fuse 

EFI 15A 

Link Ignition Switch - 
AM2 IG2 Fuse 

IGN 7.5A 

Battery 

r 

STD Voltage 

10 - 14 V 

1 

ECU 

No. 

BATT 

+B1 

+ B 

M-REL 

IG SW 

E I 

Trouble 
.- 

Terminals 

IG SW - E l  

M-REL - E l  

+B (+BI) - E l  

ECU BATT 

Condition 
-- 

BATT - E l  , No voltage 

ECU BATT 

- 

I ECU 
0 

10 - 14 V 

10 - 14 V 

10 - 14 V 

No voltage Ignition switch ON I 

BATT - E l  

No voltage 

No voltaae 

@ There is no voltage between ECU terminals BATT and E l .  

Ignition switch ON 

Ignition switch ON 

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

Check wiring between ECU terminal E l  and body I @  ground. I 
I OK 

I BAD 

Try another ECU. Repair or replace. 

Check wiring between ECU 
terminal and battery. Repair or replace. 

t 
Replace. Check fuse and fusible links. 

BAD - 



FI-34 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) 

1 ECU IG SW 

ECU IG SW 

ECU M-REL 

1 ,  ECU \ , M - R E L l  

r, There I S  no voltage between ECU term~nals IG SW and E l .  
(IG sw ON) 

- -- 

/- Check that there i s  voltage between ECU terminal IG SW and 
body ground. (IG SW ON) 

I NO 

Check wiring between ECU terminal E l  and body 
ground. 

Try another ECU. Repair or replace. 

0 M-REL - E l  

There I S  no voltage between ECU term~nals M-REL and E l .  

I'(lG SW ON) 

Repair or replace. Check fuse, fusible links and 
ignition switch. 

-Check that there i s  voltage between ECU term~nal M-REL and 
body ground. (IG SW ON) 

Check wiring between ECU terminal E l  and body 

BAD - 

ground. 

OK / BAD 

Try another ECU. - Repair or replace. tI 
Check EFI maln relay and wiring 

Replace. 
harness. 

1 

Try another ECU. c 



EFI SYSTEM - Troubleshooting with VoltlOhmmeter (7M-GE) FI-35 

I ECU 
There i s  no voltage between ECU terminals +B (+B1) and E l  lo (I, SW ON, 

Check that there is voltage between ECU terminal +B (+Bl)  and lo body ground. (1, SW ON, 
I 

NO OK 

Check wiring between ECU terminal E l  and body ground. 

Try another ECU. + 

Refer to M-REL - E l  trouble 
section. 

Repair or replace. A 
1 

Check fuse, fusible links and wiring BAD 
Repair or replace. 

harness. 

Check EFI main relay. 
(See page F I- 109) 



FI-36 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) 

I 

I Throttle valve open 1 10- 1 4 V  

No. 

V C - E 2  / 
No voltage 

I 1 
Terminals 

VTA - E2 

Ignition 

switch ON 

ECU 

I 

+ B 
(+B1) 

E 2 
ID L 
VTA 
VC 
E I 

Trouble 

- 

Throttle valve ful ly closed 

Throttle valve fully open 

Throttle Position Sensor 

Condition STD voltage 

4 - 6 V  

0.1 - 1.0 V  

4 - 5 V  

There i s  no voltage between ECU terminals IDL and E2. 
@( IG  SW ON) (Throttle valve open) I ECU IDL  

ECU 

i 
r\ Check that there i s  voltage between ECU terminal +B (+Bl )  

and body ground. (IG SW ON) 

NO OK 

Check wlrlng between ECU term~nal E l  and body 
ground. 

OK BAD 

Check throttle position 

Try another ECU. 

BAD 

Repair or replace. 

Check wiring between ECU and 
throttle position sensor. F 

1 

Refer to  No. 1. 
(See page F 1-35] Repair or replace. 

Repair or replace 
throttle position sensor. 



EFI SYSTEM - Troubleshooting wi th  VoltIOhmmeter (7M-GE) FI-37 

0 

ECU VTA 

ECU V C 

Ohmmeter Thickness 
Gauge 

There is no voltage between ECU terminals VC and E2. 1:' (IG SW ON) 

Check that there i s  voltage between ECU terminal +B (+Bl )  and 
body ground. (IG SW ON) 

Check throttle position sensor. Refer t o  No. 1. 
A (See page FI-101) 

I 

I 1  Check wiring between ECU and throttle 
Repair or replace. 

position sensor. 

Repair or replace 
Try another ECU. wiring. 

VTA - EZ 

There i s  no specified voltage a t  ECU terminals VTA and E2. 1 ' (IG SW ON) 

Check that there i s  voltage between ECU terminal VC and E2. 
@ (1, sw ON) 

I I 

I Refer to  VC - E2 / 
I trouble section. I 1 

@ Check throttle position sensor. 
BAD 

Repair or replace. 

Check wiring between ECU and 
Repair or replace. 

throttle position sensor. 

I Try another ECU. 1 



FI-38 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) 

No. 

3 

Air Flow Meter @ - 

ECU 
t 

There i s  no voltage between ECU terminals VC or VS and E2. 
(IG SW ON) 

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

OK NO 

(See page F 1-35) 

1 

Terminals 

VC - E2 

VS - E2 

VS - E2 

VS - E2 

VS - E2 

v --. 
a " ,. E2 

0 

VC 
( '  
0 

A .  

Air Flow Meter 

L 
- 
- 

Check wiring between ECU terminal E l  and body ground. 
I 

(+B1) 
E2 

VS 
VC 

<'El  

< J 

Check air flow meter. 
@ (See page F 1-94] Repair or replace. 

Trouble 

No voltage 

Replace air flow Check wiring between ECU and 
meter. air flow meter. 

BK 
, 

BAD 
I 

STD Voltage 

4 - 6 V 

3.7 - 4.3 V 

0.2 - 0.5 V 

2.3 - 2.8 V 

1.0 - 2.0 V 

Condition 

Ignition 

SW ON 

Idling 

3,000 rpm 

Try another ECU. 

- 

Measuring plate fully closed 

Measuring plate fully open 
- 
- 

Repair or replace. 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) FI-39 

Ignition Switch 

r/@ 1 Fuse 

AM2 1 J lG2 
T OCI'2 

IGN 7.5A 

AM2 30A 

STD Voltage 

4 

ECU 

I 

No. 

Fusible 
Link 

Trouble Terminals 

No. 10 E01 
No. 20 - 
No. 30 E02 

\ MAIN 2.OL 

Condition 

No. 10 
No. 20 
No. 30 

E01 
E02 

No voltage 

Battery 

There is no voltage between ECU terminal No. 10, No. 20 and/or 
No. 30 and E01 and/or EOZ. (IG SW ON) 

Ignition switch ON 

3 
/ No. 10 

10 - 14 V 

- -- 

Check that there is  voltage between ECU terminal No. 10, No. 20 
@ or No. 30 and body ground. 

I I 

1 I Check wiring between ECU terminal E01 and/or E02 I 
[ and body ground. 

I BAD 

No. 20. 

Voltmeter 

/ I Try another ECU. I I Repair or replace. I 

Check fusible links and ignition 
Repair or replace. 

switch. 

Check resistance of each injector. 1 @ STD resistance: Approx. 13.8 R 

I BAD 

I Replace injector. I 

I 

Repair or replace. 
Check wiring between ECU terminal 
No. 10, No. 20 and/or No. 30 and 
battery. 

BAD - - 



FI-40 EFI SYSTEM - Troubleshooting wi th Volt/Ohrnrneter (7M-GE) 

Air Temp. Sensor 
(Air Flow Meter) 

No. 

5 

ECU 

+ B 
(+B l )  

E 2 

TH A 

E 1 

ECU THA 

Terminals 

THA - E2 

. 0 
E c u  +BA  A+Bi  

Air Flow Meter @ 

Trouble 

No voltage 

There is no voltage between ECU terminals THA and E2. 

@ (IG SW ON) 

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

Refer to No. 1. 
(See page FI-35) 

S T D  Voltage 

1 - 3 V  

Condition 

- - - 

Check wiring between ECU terminal E l  and body ground. 
I I I 

Ignition switch 
ON 

I BAD 

Intake air temperature 2 0 " ~  
(68" F 

Check air temp. sensor. 1 @ (See page F 1-94) 
Repair or replace. 

I BAD 1 OK 
t 
Check wiring between ECU and air 

meter. I temp. sensor. 
I 1 

Try another ECU. 

1 BAD 
t 

Repair or replace. - 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) FI-41 

1 No. Terminals I Trouble ! Condition STD Voltage 

Water Temp. Sensor 

I 

6 THW - E2 

I ECU h THW 

Ohmmeter 

F l S R A R  

Ignition switch 
No voltage 

There is no voltage between ECU terminals THW 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. 

1 (See page F 1-35) 

Coolant temperature 8 0 " ~  
( 1 7 6 " ~ )  

Check wiring between ECU terminal E l  and body ground. I 
I I 

0.1 - 1.0 v 

BAD 

Check water temp. sensor. 
@ (See page F 1-1 13) 

Repair or replace. 

I I 

temp. sensor. water temp. sensor. 

1 BAD 

Try another ECU. Repair or replace. u 



FI-42 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) 

To Circuit Opening Relay (STA) 

No. 

7 

Fusible Ignition 
Link Switch 

Terminals Trouble Condition STD Voltage 

STA - E l  No voltage Cranking 

(Canada A/T) 
I 

- 

Neutral Start 
Switch (AITI f ECU 

STA 

E I 

P 
AM1 40A u 

Clutch 
ALT IOOA Start 

(USA A/T) Switch 
(MITI a Starter 

Fusible 
Link $ MAIN 2.OL 

Battery , ii Starter Relay 
(M/T, USA A/T) 

To Theft Deterrent (USA) 
To Bodv Ground (Canada) 

There is no voltage between ECU terminals STA and E l .  
@ ( IG SW START) 

ECU 

0 0 

0 0000000 0 0 0 0 0 0 0 0 0 0  
00 LJOOOOOOOC ~ 0 0 0 0 0 0 0 0 0 0 0  Voltmeter I - Check wiring between ECU terminal STA 

and ignition switch terminal ST1. 

I 

F10335 Repair or replace. 
I 
I t 

Check wiring between ECU terminal E l  and body 
ground. 

I 

E I ECU 

Ohmmeter 

rn 
Check fusible links, battery, wiring, 

F1031 1 
ignition switch and neutral start Repair or replace. 
switch. 

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

Voltmeter 

Starter 

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



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) FI-43 

1 No. 1 Terminals Trouble 1 Condition 1 STD Voltage 

1 8 / IGT - E l  1 No voltage 1 Idling 

Ignition Switch 

I 

e AM2 30A 

Fusible 
Link 

+To 
Tachometer 

ECU 

I ,ECU i IGT 

1 1 ,  hEi ECU 
I 

Ohmmeter 

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

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

NO OK 
I I r 

Check wiring between ECU I@ terminal E l  and body ground. 

Try another ECU. 

Check fusible links and ignition 
Repair or replace. 

switch. 

Check wiring between ECU and 
battery. 1-el Repair or replace. 

I 
P 

Check distributor. (See page IG-9) 

Check igniter. 

BAD - r Repair or replace. 

BAD - Repair or replace. 



FI-44 EFI S Y S T E M  - Troubleshootinu with VoltiOhmmeter (7M-GE) 

9 j ISCI-1sc4-EI 1 Novoltage 1 
No. 

Ignition switch ON 

EFI Main Relay 

Terminals 

ECU 

Fuse 

Link 

Trouble 

l SCl 
ISC2 
ISC3 
I SC4 

+B 

+B 1 

M-REL 

E I 

Link ~~~~~~~b MAIN 2.0. 

Condition 

Battery 

STD Voltage 

There is no voltage between ECU terminals lSCl - ISC4 and 
@ E l .  (IG SW ON) 

l SCl ISC2 

(See page F 1-35) 

ECU +B y A + B  
b e c k  wiring between ECU terminal E l  and body ground. I 

I I 

l 0K 
1 BAD 

Check ISC valve. 
(See page FI-106) 

Repair or replace. 

1 BAD ~ O K  

Replace ISC 1 

+ BAD 

Try another ECU. Repair or replace. I . Check wiring between ECU and EFI 
valve. main relay. 

I 



EFI SYSTEM - Troubleshooting with VoltiOhmmeter (7M-GE) FI-45 

ECU 

STD Voltage 

FUSE - 
GAUGE 7.5A 

Condition No. 

10 

"CHECK ENGINE" 
Warning Light 

No voltage W - E l  

Combination Meter 

Terminals 

No. trouble ("CHECK ENGINE" warning light 
off) and engine running 

8 - 1 4 V  

1 ECU 

Trouble 

ECU W 

I A E I  ECU 

There is no voltage between ECU terminals W and E l  1 @ (Idling) 

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

NO OK 

Check wiring between ECU terminal E l  and body 
@ ground. 

Try another ECU. Repair or replace. 

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

Repair or replace. 

I 
Fuse blows again 

Repair or replace. 
Check wiring between ECU 
terminal W and fuse. 

BAD - 



FI-46 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GE) 

To A/C , 
Amplifier 

Voltmeter 

STD Voltage 

10 - 14 V 

ECU 

Condition 

Air conditioning ON 

, There is no voltage between ECU terminals AIC and E l .  
(Air conditioning ON) 

Trouble No. 

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

I NO I OK 

Terminals 

1 1  

Repair or replace. 

AIC - El I No voltage 

Check wiring between ECU terminal E l  and body 
ground. 

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

OK 

Check wiring between amplifier and Repair or replace. 
ECU terminal A/C. 

BAD 



EFI SYSTEM - Troub leshoo t i ng  w i t h  V o l t I O h m m e t e r  (7M-GE) FI-47 

California vehicles only 

Check Connector 

E l  TEI 
Oxygen Sensor 

-------- / L - - - - - - -  
--------- o x 1  

Sub-Oxygen Sensor 

Sub-Oxygen Sensor Heater 

ECU 

Voltmeter 
i /, 

Joltmeter 

10 There is no voltage between ECU terminals VF1 and E l .  

i 
Check that there i s  specified voltage between ECU terminal VF1 and 
bodv around. 

1 

Check for suction of Repair air suction, 
system. 

; NO 1 OK 

I I L 1 / OK 

Check for a l r  leak f r o m  a l r  ~ n t a k e  system. 1 ' 9  Repair air leak. 

I 

/ OK 

Repair or replace. 

Check wiring between ECU terminal E l  and body ground. 

Repair or replace. 

BAD 
Check fuel pressure. 1 -  Repair or replace. 
OK 

Check injectors. Repair or replace. I 
-., 

1 OK BAD 
1 

t U K  
BAD I Check cold start injector. * -- - 4 Repair or replace. 1 

Try another ECU. 

Check air f low meter. Repair or replace. 

System normal. I 
BAD 

Repair or replace. 

Check wiring between oxygen sensors BA 
and ECU connectors. 

1 

[ Replace oxygen sensors. " Rich malfunction only 



FI-48 EFI SYSTEM - Troubleshooting wi th  VoltiOhmmeter (7M-GE) 

California vehicles only 

EG R 
Valve 

ECU 
P \ 

o +B(+Bl )  
EGR Gas Temp. Sensor 

o THG 

(1 E2 

0 E l  

\ I - - 

ECU 

Voltmeter I 

Ohmmeter @ 

F I 7 6 7 4  

There i s  voltage between ECU terminals THG and E2. 
@ (IG SW ON) 

Check that there i s  voltage between ECU terminal +B (+Ell) and I@ body ground. (IG SW ON) 

Refer to  No. 1. 

(See page FI-35) 

Check wiring between ECU terminal E l  and body ground. 

OK t BAD 

t I I 

Check EGR system. Repair or replace. 

I  

Check EGR gas temp. sensor. 
(See page FI-118) 

Replace EGR gas temp. 
sensor. 

Check wiring between ECU and 
EGR gas temp. sensor. 

1 OK 
1 BAD 

Try another ECU. 



EFI SYSTEM - Troubleshooting wi th VoltIOhmmeter (7M-GTE) FI-49 

TROUBLESHOOTING WITH 
VOLTIOHMMETER (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, i t  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 7.5A - 

No. 1 Junction Block 

No. 2 
Junction Block 

Fusible Link Fuse 
AM2 30A EFI 15A 



FI-50 EFI SYSTEM - Troubleshootins with VoltIOhmmeter ( 7 M - G T E )  

"A" I 

"B" F12944 / 

ECU -- 

EFI SYSTEM CHECK PROCEDURE 

PREPARATION 

( a )  Disconnect the connectors from the ECU. 

( b )  Remove the locks as shown in the illustration so that 
the tester p r o b e ( s )  can easily come in. 

NOTICE: Pay attention to sections "A" and "B" in the 
illustration which can be easily broken. 

( c )  Reconnect the connectors to  the ECU. 

HINT: 
8 Perform all voltage measurements with the connectors 

connected. 

Verify that the battery voltage is 1 1 V or more when the 
ignition switch is in "ON" position. 

Using a voltmeter with high impedance (1 0 kMN m i n i m u m ) ,  

measure the voltage a t  each terminal of the wiring con- 
nectors. 

F129111 Terminals of ECU 

No.  20 

STJ 

H T  

- 

- I - 1  KNKZ KNOCK SENSOR 1  T I L  TURBO INDICATOR 

Terminal Name 

C A M  POSITION SENSOR 

C A M  POSITION SENSOR 

C A M  POSITION SENSOR 

COMPUTER G R O U N D  

Symbol  

GZ 

G I  

N E  

E l  

Symbol  

E01 

E02 

No. 10 

No. 3 0  

VSV2 

- 

EGR 

Terminal Name 

POWER GROUND 

POWER GROUND 

INJECTOR (No.  1 and 6) 

INJECTOR (No.  4 and 5) 

INJECTOR (No.  2 and 3 )  

C O L D  S T A R T  INJECTOR 

O X Y G E N  SENSOR HEATER 

- 

ISC2 ISC MOTOR NO. 2 COIL  1  T H A  1 A I R  TEMP. SENSOR 1 - 1  - 

Symbol  

A IC 

* Z  LP 

SPD 

*"CT 

VSV (FPU) 

- 

VSV (EGR) 

ISCl  

I G D A  IGNITER /  V T A  1 T H R O T T L E  POSITION SENSOR I - 1  - 

Terminal Name 

A/C COMPRESSOR 

H E A D L I G H T  R E L A Y  

SPEED SENSOR 

ECT COMPUTER 

V F  

G O  

O I L  

TE1 

ISC3 I ISC MOTOR NO. 3 C O I L  / KS / A I R  F L O W M E T E R  I IG SW IGNIT ION SWITCH 

O X  

- 

K N K l  

ISC MOTOR NO. 1 C O I L  

IGDB 1 IGNITER 
I 

CHECK CONNECTOR 

C A M  POSITION SENSOR 

O I L  PRESSURE SWITCH 

CHECK CONNECTOR 

IGT I IGNITER 1 I D L  T H R O T T L E  POSITION SENSOR I - 

ISC4 / ISC MOTOR NO. 4 COl L 

O X Y G E N  SENSOR 

- 

KNOCK SENSOR 

T H W  

- 

1 - 1  - /  +B1 EFI  M A I N  R E L A Y  

*2DFG 

L 1  

FC 

L 2  

A I R  FLOW METER I VC T H R O T T L E  POSITION SENSOR 1 BATT BATTERY 

DEFOGGER R E L A Y  

TEMS COMPUTER 

CIRCUIT  OPENING R E L A Y  

TEMS ECU COMPUTER 

FP 

L 3  

W 

WATER TEMP. SENSOR 

F U E L  PUMP R E L A Y  

TEMS COMPUTER 

WARNING L I G H T  

M - R E L  

- 

IGF 

ECU Terminals 

EFI  M A I N  R E L A Y  (COIL)  

- 

IGNITER 

*' M / T  only  
* 3  A / T  only  

I I 

E2 

STA 

CLUTCH SWITCH ( M I T )  
N E U T R A L  S T A R T  SWITCH ( A / T )  

N IC 
(NSW) "THG 

SENSOR GROUND 

STARTER SWITCH 

EGR GAS TEMP. SENSOR 

+B E F I  M A I N  R E L A Y  

* '  California vehicles onlv  



EFI SYSTEM - Troubleshooting wi th  VoltlOhrnrneter (7M-GTE) FI-51 

Voltage at ECU Wiring Connectors 

No. 1 Terminals Condition 1 STD Voltage See Page 

1 BATT - E l  

IG SW - E l  

M-REL - E l  lgnition SW ON 

1 IDL - E2 1 Throttle valve open 

1 Throttle valve fully open 

lgnition SW ON 

Body 1 KS - ground 

- 

Throttle valve fully closed 

Ignition SW ON 

Cranking or running 

lgnition SW ON 

4 - 6  

0.1 - 1.0 

4 - 6 

2 - 4  

Body 
VC - 

ground 

THA - E2 

THW - E2 

Ignition SW ON 1 1 0 -14  

Ignition SW ON 1 Intake air temperature 2 0 ' ~  ( 6 8 ' ~ )  1 1 - 3  

lgnition SW ON 1 Coolant temperature 8 0 ' ~  (1 7 6 ' ~ )  0.1 - 1.0 

STA - E l  

IGT - E l  

Cranking 

Idling 

Idling 1 - 3  

Ignition SW ON 

ECU Terminals 

9 -  14 

No trouble ("CHECK ENGINE" warning light off) and 
engine running 

Air conditioning ON 

8 -  14 

10 - 14 



FI-52 EFI SYSTEM - Troubleshoot ing with Vol t IOhrnmeter  (7M-GTE) 

Fusible 
Link 

Fusible Link 
P 

AM2 30A 

MAIN 2.OL 

STD Voltage 

10 - 14 V 

10 - 14 V 

10 - 14 V 

10 - 14 V 

No. 

1 

I EFI Main Relav 

1 
EFI 15A 

Terminals 

BATT - E l  

IGSW - E l  

M-REL - E l  

+B(+Bl) - E l  

ECU 

BATT 

+B 1 

+ B 

M-REL 

IG SW 

E I 

0 
ECU 

Trouble 

No voltage 

No voltage 

No voltage 

No voltage 

Voltmeter 

E a  

Condition 

- 

Ignition switch ON 

Ignition switch ON 

Ignition switch ON 

ECU 0 

ECU 0 

BATT - E l  

There is no voltage between ECU terminals BATT and E l .  

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

Check wiring between ECU terminal E l  and body I @  ground. I 
I OK 

1 BAD 

Try another ECU. Repair or replace. 

Check fuse and fusible links. t""-l Replace. 

I 

Repair or replace. 
Check wiring between ECU 
terminal and battery. 

BAD - 



EFI SYSTEM - Troubleshooting wi th  VoltIOhmmeter (7M-GTE) FI-53 

0 
ECU 

ECU 

ECU 

Voltmeter 

ECU 

v ' v + f  M-REL 

IG SW - E l  

There i s  no voltage between ECU terminals IG SW and E l .  

'(1, SW ON, 

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

ground. 

Try another ECU. Repair or replace. 

Check fuse, fusible links and -- BAD Repair or replace. 
ignition switch. 

M-REL- E l  

There is no voltage between ECU terminals M-REL and E l .  
SW ON) 

Check that there is voltage between ECU terminal M-REL and 
@body ground. ( lG SW ON) 

Check wiring between ECU terminal E l  and body 
ground. 

Try another ECU. Repair or replace. 

t 
Replace. 

harness. 

I Try another ECU. I 



FI-54 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) 

0 
ECU 

ECU 0 

There is no voltage between ECU terminals +B (+B1) and E l .  1 @ ( IG  SW ON, 

Check that there is voltage between ECU terminal +B (+B1) and 1 @ body ground. (10 SW ON) 

Check wiring between ECU terminal E l  and body 
ground. 

Try another ECU. Repair or replace. 

Check fuse, fusible links and wiring 
harness. Repair or replace. 

Check EFI main relay. BAD 
(See page FI-109) 

- Replace. 

OK 

Refer to M-REL - E l  trouble 
section. 



EFI SYSTEM - Troubleshoot ing w i t h  Vo l t lOhmmeter  (7M-GTE) FI-55 

NO. 1 Terminals 1 Trouble 1 Condition 1 STD voltage 

2 VC - E2 No voltage 

ECU 

VTA - E2 

Throttle Position Sensor b 

I 

Throttle valve fully open 
-- 

3.2 - 4.2 V 

+B 
(+B1) 

E2 
IDL 
VTA 
v C 
E 1 

4 - 6 V  

4 - 6 V  

0.1 - 1.0 V 

1 Throttle valve open 

IDL- E2 

Ignition 

switch ON 

There is no voltage between ECU terminals IDL and E2. 
O ( 1 O  SW ON) (Throttle valve open) 

- 

Throttle valve fully closed 

ECU 

Check that there is voltage between ECU terminal +B (+Bl)  1 @ and body ground. (I, SW ON) 

Check wiring between ECU terminal E l  and body 
ground. 

ECU 
0 

Try another ECU. r - l  I Repair or replace. 1 

Refer to No. 1. 
(See page F 1-54) 4 Repair or replace. 

@ sensor. 
BAD 

(See page FI-101) 

Repair or replace Check wiring between ECU and 
throttle position sensor. throttle position sensor. 

OK 7 
Try another ECU. u 



FI-56 EFI SYSTEM - Troubleshooting with VoltiOhmmeter (7M-GTE) 

ECU 1 

(See page FI-101) 0 

0 
ECU 

0 
ECU 

(See page FI-101) 

v C 
VT 
ID 
E 2 

F12835 

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

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

Check throttle position sensor. I@ (See page FI-101) 
Refer to No. 1. 
(See page F 1-54) 

Repair or replace. I I Check wiring between ECU and throttle 
position sensor. I 

Try another ECU. 
Repair or replace 
wiring. 

m VTA - E2 

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

Check that there is voltage between ECU terminal VC and E2. I@ (IG SW ON1 

Refer to VC - E2 

OK 

@ Check throttle position sensor. 
BAD 

Repair or replace. 

Check wiring between ECU and 
throttle position sensor. 

Repair or replace. 1 

I Try another ECU. I 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) FI-57 

1 VC - ground Body I 

STD Voltage No. 

ground 
3 No voltage 

Ignition SW ON 

ECU - 
+ B 
(+El )  

v C 

KS 

E I 

- 

Terminals 

Ignition SW ON 

Cranking or running 
-- - -  - - 

Air Flow Meter 

4 - 6 V  

KS - Body ground 

Trouble 

ECU 

Condition 

There i s  no voltage between ECU terminals KS and body ground. I@ (IG SW ON) 

Check that there is voltage between ECU terminal +B (+El )  and I @  body ground. (lG SW ON) 

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

ECU 

3: Check wiring between ECU terminal E l  and body ground. 
I I I BAD 

Check wiring between ECU and air I I Repair or replace. 
flow meter. 

1 

Try another ECU. Repair or replace. 



FI-58 EFI SYSTEM - Troubleshoot ing with Vo l t IOhmmeter  (7M-GTE) 

ECU 

ECU 

Voltmeter 

Irv;l 

ECU 

VC - Body ground 

There is no voltage between ECU terminals VC and body ground. 1' (IG SW ON) 

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

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

@ Check wiring between ECU terminal E l  and body ground. 

I Check wiring between ECU and air I I Repair or replace. 
flow meter. 

Try another ECU. Repair or replace. 



EFI SYSTEM - Troubleshoot ing with Vo l t IOhmmeter  (7M-GTE) FI-59 

No. 

Ignition switch ON 4 

Ignition Switch 
Fuse 

1 +B 
b IGN 7.5A 

Terminals 

Link 

No. 10 
E01 

No.20 - 
E02 

No. 30 

Link 

Trouble 

No voltage 

Solenoid 
Resistor 

I 

'IN 2.0L Injector 

Condition 

' Solenoid Resistor 
0 

STD Voltage 

Voltmeter 

I 

ECU 

No. 10 r 
There is no voltage between ECU terminal No. 10, No. 20 andlor 1 No. 30 and E01 or E02. (10 SW ON) 

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

I 

I OK I NO 

Check fuse, fusible links 
and ignition switch. 

i 
Check that there is specified voltage between resistor terminal (No. 

@ 10, No. 20 or No. 30) and body ground. STD voltage: 10 - 14 V 

Check wiring between 
resister and battery. 

1 OK 1 BAD 

1 OK 

BAD 
0 

Check resistance of each injector. I @ STD resistance: 2.0 - 3.8 !2 

Repair or replace. 

BAD - 

I I Replace resistor. 

Repair or replace. 

1 OK 1 BAD 

Check wiring between ECU and I I Replace injector. 
iniector. 

Try another ECU. 



FI -60  EFI SYSTEM - Troubleshooting with VoltlOhmmeter (7M-GTE) 

No. 1 Terminals Trouble 1 Condition 1 STD Voltage I 

ECU 

1 I I 

THA 

5 

I 
Air Temp. Sensor 
(Air Flow Meter) 

0 
ECU 

THA - E2 

There is no voltage between ECU terminals THA and E2. I Q (IG sw ON, 

No voltage 1 Ignition switch I Intake air temperature 2 0 ' ~  (68O~) 1 ON 1 - 3 v  

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

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

ECU 0 
I Check wiring between ECU terminal E l  and body ground. I 

I OK 
I BAD 

Repair or replace. 1 Check air temp. sensor. 
(See page F 1-96) 

Replace air flow 
meter. 

Check wiring between ECU and 
air temp. sensor. 
I 

Ohmmeter Air Flow Meter 

Fl3825 

Repair or replace. ?-=l I Try another ECU. 



EFI SYSTEM - Troubleshooting wi th  VoltIOhmmeter (7M-GTE) FI-61 

ECU 

STD Voltage 

1 6 1 T H W  - E2 

Water Temp. Sensor 

s 

1 

Condition 

THW 

E2 

Trouble No. 

Ignition switch 
No voltage 1 ON 

ECU 

Terminals 

ECU 0 

Coolant temperature 8 0 ' ~  
( 1 7 6 " ~ )  

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

0.1 - 1.0 V 

Check that there is  voltage between ECU terminal +B (+BI) and 
@ body ground. (10 SW ON) 

OK NO 

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

i 
Check wiring between ECU terminal E l  and body ground. 

Check water temp. sensor. I@ (See page FI-113) 
Repair or replace. 

Replace water 
temp. sensor. I water temp. sensor. 

Try another ECU. 



FI-62 EFI SYSTEM - Troubleshooting w i th  VoltIOhmmeter (7M-GTE) 

To Circuit Opening Relay (STA) 

Fusible Ignition 
Link Switch 

STD Voltage 

6 - 1 4 V  

Neutral Start 
(Canad: Switch (AIT) f 

Condition 

Cranking 

ECU 

ST A 

E I 

Trouble 

No voltage 

No. 

7 

(MIT, USA AIT) 

Terminals 

STA - E l  

Starter 

To Theft Deterrent (USA) 
To Body Ground (Canada) 

There is no voltage between ECU terminals STA and E l .  
@ (IG SW START) 

I 

ECU 

t 
Check wiring between ECU terminal E l  and body 

@ ground. 

t 

ECU 
0 

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

Check starter 
operation. - 

BAD BAD 

Repair or replace. 

OK 

1 BAD 

Voltmeter 8 

Try another ECU. 1 

Y F12755 

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

Repair or replace. 

Check fusible links, battery, wiring, 

I I Check wiring between ignition switch 
Check starter. 

terminal ST1 and starter terminal 50. I 

ignition switch and neutral start Repair or replace. 

I 
switch. 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) FI-63 

No. 

Ignition 
Fusible Switch 
Link . 

8 

Igniter cl 

Terminals 

Battery @ 1; 

IGT - E l  

IGF 

IGT 

E I 

Trouble 

0 
ECU 

No voltage 

ECU 0 

Condition 

ECU 0 

STD Voltage 

Idling 

There is no voltage between ECU terminals IGT and E l .  1 ' (Idling) 

0.7 - 1.0 V 

Check that there is voltage between ECU terminal IGT and body 1 @ ground. (Idling) 

I Try another ECU. 

I 

Check wiring between ECU 
@ terminal E l  and body ground. 

i 

Check wiring between ECU and 
Repair or replace. 

battery. 

t 

OK 

Repair or replace. I 

BAD 
C 

Check fusible links and ignition 
switch. 

Repair or 
replace. 

BAD -- Repair or replace. 

OK 

Check cam position sensor. 

OK 

BAD - Repair or replace. 



FI-64 EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) 

1 No. I Terminals I Trouble I Condition 1 STD Voltage 

Fusible 
Link 

9 

Ignition 
Fusible 
Link 

Switch - 

Battery I 

lGDA - E I  
IGDB 

MAIN 2.OL Igniter t-7 

No voltage 

ECU 

IGDA 

IGDB 

E I 

Idling 

0 
ECU 

1 - 3 V  

ECU 

F13723 

3 hmmeter 

There i s  no voltage between ECU terminals IGDA or IGDB and E l .  1 (Idling) 

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

N 0 OK 

Check wiring between ECU BAD Repair or 
terminal E l  and body ground. 

- 
replace. 

I 

1 1 Try another ECU I 

Check fusible links and ignition 
switch. 

1 - 1  Repair or replace. I 

Check cam position sensor. 
BAD 

Repair or replace. 

Check wiring between ECU and 
Repair or replace. 

battery. 

Check igniter. ) BAD-/ Repair or replace. 1 



EFI SYSTEM - Troubleshooting wi th  VoltIOhmmeter (7M-GTE) FI-65 

Fuse 

7 

No. 

10 

Link 

Battery 

1 MAIN 2.0L 

Terminals 

ISCI-ISC4-El 

EFI Main Relay ISC Valve 
ECU . 

Trouble 

Novoltage 

+ B 

+B 1 

M-REL 

I lSCl ISC2 ISC3 ISC4 

Condition 

Ignition switch ON 

There is no voltage between ECU terminals lSCl - ISC4 and E l .  
@ (IG SW ON) 

STD Voltage 

9 - 1 4 V  

Check that there is voltage between ECU terminal +B (+El )  and 
@ body ground. (10 SW ON) 

I 

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

Check wiring between ECU terminal E l  and body ground. 
I 1 

Check ISV valve. 
(See page F 1-106) 

1 BAD 

valve. 

Repair or replace. 

Check wiring between ECU and EFI 
main relay. 

Try another ECU. Repair or replace. 



FI-66 EFI SYSTEM - Troubleshooting with VoltiOhmmeter (7M-GTE) 

1 1  W - E l  I No voltage I No. trouble ("CHECK ENGINE"  warning light I 8 - 1 4 V  
off) and engine running 

FUSE - 
GAUGE 7.5A 

STD Voltage No. 

J 
:ombination Meter 

I 

ECU 

Terminals 

0 
ECU 

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

Trouble 

I 

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

Condition 

ECU E 

ECU 

Check wiring between ECU terminal E l  and body 1' ground. 

1 BAD 

I Try another ECU. I Repair or replace. I 

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

I Repair or replace. I 
i Fuse blows again 
I I 

Check wiring between ECU 
terminal W and fuse. 

BAD - 
Repair or replace. 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) FI-67 

ECU 

STD Voltage 

12 

To A/C , 
Amplifier 

Condition No. 

There i s  no voltage between ECU terminals A/C and E l .  a (Air conditioning ON) 

A/C - E l  

0 
ECU 

Terminals 

t 
Check that there is voltage between ECU terminal AIC and 

@ body ground. 

Trouble 

No voltage 

NO OK 

Check wiring between ECU terminal E l  and body 
@ ground. 

1 

OK BAD 

ECU 0 / 

10 - 14 V Ignition switch 
ON 

Voltmeter 

R 

Air conditioning ON 

Check that there i s  voltage between 
Repair or replace. 

amplifier terminal and body ground. 

ECU 

Check wiring between amplifier and 
ECU terminal A/C. 

BAD Repair or replace. 



FI-68 EFI SYSTEM - Troubleshoot ing w i t h  Vo l t IOhmmeter  (7M-GTE) 

California vehicles only 

To EFI 

heck Connector 

3 

Check Connector 
ECU 

\ 
Main Relay ~ V F  

1 0 There is no voltage between ECU terminals VF and E l .  

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

0 TEI  

ox 

') HT 

0 E l  

A Oxygen Sensor 

Check for suction of air into exhaust 
svstern. 

NO 1 OK 

Check wiring between ECU terminal E l  and body ground. 

\ OK 1 BAD 
1 

1 OK 
Check fo r  air leak f r o m  air intake system. J-E~ Repair air leak. 

J'-\L- - --  ::- -- - - -- 2' 

f\ 

I-+ ----- --- 

Try another ECU. I 

i OK 
Check spark plugs. Repair or replace. 

h OK 

f-, 

Repair or replace. 

system. 

- - - - ----- 
Oxygen Sensor 
Heater 

d 

t OK 

Check fuel pressure. Repair or replace. 

t OK 

Check injectors. Repair or replace. 

BAD 
Repair or replace. 

Repair or replace. 

@ Check operation of oxygen sensor. System normal. 

BAD 
Check wiring between oxygen sensor Repair wiring. 
and ECU connectors. 

OK 

I Replace oxygen sensor. I " Rich malfunction only 



EFI SYSTEM - Troubleshooting with VoltIOhmmeter (7M-GTE) FI-69 

California vehicles only 

ECU 

EG R 
Valve 

0 
ECU 

ECU 0 

Voltmeter 

Ohmmeter @ 
- 

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

Check that there is voltage between ECU terminal +B (+B1) and I@ body ground. (10 SW ON) 

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

Check wiring between ECU terminal E l  and body ground. 

OK i BAD 

Repair or replace. 

C , 
Check EGR system. Repair or replace. 

I 

Check EGR gas temp. sensor. lo  (See page FI-118) 

1 BAD I OK 

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

Try another ECU. 



FI-70 EFI SYSTEM - Fuel System 

FUEL SYSTEM 
Fuel Pump 

Magnet 1 
Bearing - .  1 

Fusible 
Link 

OUTLET INLET 

~ i l t e r  Rubber cushion 

I EFI Main Relay 

Fuse 

1 MAIN 2.: c- Link 

1 IGN 7.5A 
- 

Check 
Circuit Connector 
Opening 

To Body Ground (Canada) 

ECU - 
BATT 

+B 1 

+ B 

M-REL 

IG SW 

F P 

FC 
(7M-GTE 

11 



EFI SYSTEM - Fuel System FI-7 1 

I I njector Connector EM56o( 

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 09843-1 8020  

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

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

(d) Remove SST. 

SST 09843-1 8020  

(el Turn the ignition switch OFF. 

If there is no pressure, check the following parts: 

Fusible links 

Fuses (EFI, IGN) 

EFI main relay 

Fuel pump 

ECU 

Wiring connections 

2. INSPECT FUEL PRESSURE 

(a) Check the battery voltage above 11 volts 

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

(c)  (7M-GE) 

) terminal 

Disconnect the cold start injector connector. 

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

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

Remove the union bolt and t w o  gaskets, and dis- 
connect cold start injector tube. 

HINT: Slowly loosen the union bolt. 



FI-72 EFI SYSTEM - Fuel System 

Check Connector 

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

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

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

r Remove the union bolt, fuel tube and t w o  gaskets. 

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

(9) (7M-GTE) 
Install the gasket and cold start injector with the bolts 
without connecting the cold start injector connector. 

Torque: 55 kg-cm (48 in.-lb, 5 .4 N-m) 

(h) lnstall SST (pressure gauge) to  the delivery pipe with 
new t w o  gaskets and union bolt. 

SST 09268-4501 2 

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

(i) Wipe off any splattered gasoline. 

(j) Reconnect the battery negative ( - 1  cable. 

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

SST 09843-1 8020  



EFI SYSTEM - Fuel System FI-73 

(I) Turn the ignition switch ON. 

(m) Measure the fuel pressure. 

Fuel pressure: 
7M-GE 

2.7 - 3.1 kg/cm2 (38 - 44 psi, 265 - 304 kPa) 
7M-GTE 

2.3 - 2.8 kg/cm2 (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 09843-1 8020  

(01 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 kglcm2 (38 - 44 psi, 265 - 304 kPa) 
7M-GTE 

2.3 - 2.8 kg/cm2 (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/cm2 (30 - 37 psi, 206 - 265 kPa) 
7M-GTE 

1.6 - 2.1 kg/cm2 (23 - 30 psi, 157 - 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/cm2 (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 ( - 1  cable and carefully.remove the SST to  
prevent gasoline from splashing. 

SST 09268-4501 2 



FI-74 EFI SYSTEM - Fuel System 

(v) (7M-GE) 
Connect the cold start injector tube wi th  new gaskets 
and the union bolt. 

Torque: 1 8 0  kg-cm (1 3 ft-lb, 1 8  N.m) 

(w) (7M-GE) 
Connect the cold start injector connector. 

(x)  (7M-GTE) 
Remove the cold start injector. 
(See page FI-78) 

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

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

Install the cold start injector tube t o  the delivery pipe 
and cold start injector w i th  new gaskets and the 
union bolts. 

Torque: 
Delivery pipe side 

300 kg-cm ( 2 2  ft-lb, 29 N.m) 
Cold start injector side 

1 8 0  kg-cm (1 3 ft-lb, 1 8  N.ml 

(aa) Reconnect the cable t o  the negative ( - 1  terminal of 
the battery. 

(ab) Check for fuel leakage. 



EFI SYSTEM - Fuel System FI-75 

COMPONENT 

Fuel 

Fuel 

+ Gasket 

Fuel Hose 

Fuel Pump Filter 

- Rubber Cushion 

+ Non-reusable part ~ 1 1 6 5 2  

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 ( - 1  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. 

4. REMOVE FUEL PUMP FROM FUEL PUMP BRACKET 

(a) Remove the t w o  nuts and disconnect the wires from 
the fuel pump. 

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

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



FI-76 EFI SYSTEM - Fuel System 

Fulcrum Length 

S 

2 - 7 mm (0.08 - 0.28 in.) 

Pipe 

\ 

- -  
0 -  3 mm (0 -0 .12  in.) 

Clip 
-.. 

F I l b 5 4  
FU0041 
F n d w  

5. REMOVE FUEL PUMP FILTER FROM FUEL PUMP 

(a) Remove the rubber cushion. 

(b) 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) Place the bracket with a new gasket on the fuel tank. 

(b)  Install and torque the six screws. 

Torque: 3 5  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 

Torque: 310  kg-cm (22  ft-lb, 3 0  N - m )  

HINT: Use a torque wrench with a fulerum length 30 cm 
(1 1.81 in.). 

NOTICE: 
Tighten the fuel tank mounting bolts, etc. t o  the speci- 
fied torque. 

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

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

5. REFILL GASOLINE 



EFI SYSTEM - Fuel System FI-77 

Cold Start lnjector 

Plunger 

F 

-r 
I Battery 

usible Link - 
ALT AM1 
100A 40A 

Canada A/T 

SW (M/T) To Theft Deterrent (USA) Cold Start 
TO Body Ground (Canada) lnjector 

Cold Start Injector 
Time Switch 

F11656 

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

(c)  Connect the cold start injector connector. 



FI-78 EFI SYSTEM - Fuel System 

REMOVAL OF COLD START INJECTOR 

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. (7M-GE) 
DISCONNECT COLD START INJECTOR CONNECTOR 

3. DISCONNECT COLD START INJECTOR TUBE 

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

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

HINT: Slowly loosen the union bolt. 

4. REMOVE COLD START INJECTOR 

(7M-GE) 

Remove the t w o  blots and cold start injector wi th the 
gasket. 

(7M-GTE) 

Remove the t w o  bolts and cold start injector wi th the 
gasket, and disconnect the cold start injector connector. 



EFI SYSTEM - Fuel System FI-79 

Gasket  

Check Connector 

INSPECTION OF COLD START INJECTOR 

1. (7M-GTE) 
INSPECT RESISTANCE OF COLD START INJECTOR 

Using an ohmmeter, check the resistance of the injector. 

Resistance: 2 - 4 !J 

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

2. 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 09268-41 045  (09268-41 080, 90405-0901 5) 

(b) Connect the SST (hose) to  the unions. 

SST 09268-41 045  

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

SST 09842-30050 

(d) Put a container under the injector. 

(e) Reconnect the battery negative ( - 1  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 09843-1 8020 

(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: Perform this check within the shortest possible 
time. 

INSPECT LEAKAGE 

(a) In the 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 09268-41 045  (09268-41 080, 90405-0901 5), 
09843-1 8020  and 09842-30050 



FI-80 EFI SYSTEM - Fuel System 

INSTALLATION OF COLD START INJECTOR 

1. INSTALL COLD START INJECTOR 

(7M-GE) 

Install the cold start injector wi th a new gasket and the 
t w o  bolts. 

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

(7M-GTE) 

(a) Connect the cold start injector connector to  the cold 
start injector. 

(b) Install the cold start injector with a new gasket and 
the t w o  bolts. 

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

2. CONNECT COLD START INJECTOR TUBE 

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

Torque: 180 kg-cm (1 3 ft-lb, 1 8  N.m) 

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

4. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

5. CHECK FOR FUEL LEAKAGE 



EFI SYSTEM - Fuel System FI-81 

Fuel Pressure Regulator 

Spring- 

Valve - 

FROM DELIVERY 

Diaphragm 

TO RETURN 
PlPE 

Pressure Regulator 

Hose 
Delivery P~pe i ' / '\ 

PIPE No. 2 Fuel Pipe 

F l 6 5 9  F1166( 

ON-VEHICLE INSPECTION 

CHECK FUEL PRESSURE (See page FI-71) 

REMOVAL OF PRESSURE REGULATOR 

1. DISCONNECT N 0 . 3  PCV HOSE 

2.  DISCONNECT VACUUM SENSING HOSE 

3. DISCONNECT N 0 . 2  FUEL PlPE 

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

(b )  Remove the union bolt  and t w o  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. 
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Pressure Regu la to r  

De l i very  Pipe 
F I l R R ?  

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 t o  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 l  Turn the pressure regulator counterclockwise until the 
vacuum pipe faces in the direction indicated in the 
figure. 

(el Torque the lock nut. 

Torque: 2 5 0  kg-cm (18  ft-lb, 25  N - m )  

2. CONNECT N 0 . 2  FUEL PIPE 

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

Torque: 2 5 0  kg-cm (1 8 ft-lb, 25  N - m )  

3. CONNECT VACUUM SENSING HOSE 

4. CONNECT N 0 . 3  PCV HOSE 

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

C 
Fuel 

Terminal 

\ 
Coil 

ON-VEHICLE INSPECTION 

1. CHECK INJECTOR OPERATION 

Check the operating sound f rom each injector. 

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

(b) If you have no sound scope, you can check the injec- 
tor transmission operation w i th  your finger. 

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

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. 

(c)  Reconnect the injector connector. 
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REMOVAL OF INJECTORS 

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: 

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

0 Vacuum hoses from throttle body 
ISC valve hoses from throttle body 

0 Vacuum hose from pressure regulator 

DISCONNECT FOLLOWING CONNECTORS: 

Throttle position sensor connector 
ISC valve connector 
(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 t w o  nuts, intake connec- 
tor and gasket. 

(7M-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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(b) Remove the t w o  bolts, ISC valve and gasket. 

9. DISCONNECT INJECTOR CONNECTORS 

10. DISCONNECT COLD START INJECTOR TUBE FROM 
DELIVERY PlPE 

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

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

HINT: Slowly loosen the union bolt. 

11. REMOVE NO. 1 FUEL PlPE 

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

(b) Remove the union bolt and t w o  gaskets from the fuel 
support. 

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

12. REMOVE N0 .2  FUEL PlPE 

(a) Disconnect the fuel hose from the No.2 fuel pipe. 

(b) Remove the union bolt and t w o  gaskets from the pres- 
sure regulator. 

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

13. REMOVE PRESSURE REGULATOR 

Loosen the lock nut remove the pressure regulator 



FI-86 EFI SYSTEM - Fuel System 

14. REMOVE DELIVERY PIPE 

(a) Remove the three bolts, and then remove the deliv- 
ery pipe w i th  the injectors. 

NOTICE: Be careful not to drop the injectors. 

(b)  Remove the six insulators and three spacers f rom the 
cylinder head. 

15. REMOVE INJECTORS 

(a) Pull ou t  the injectors f rom the delivery pipe 

(b)  Remove the O-ring f rom the injector. 
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Pressure Regulator 
(Fror 
/ 

n vehicle) 
SST 

CCT 11 Ininn\ El 

ion)  

Disconnect 

Fuel Support 

F11975 

INSPECTION OF INJECTORS 

1 1. INSPECT INJECTOR INJECTION 

CAUTION: Keep clear of sparks during the test. 

/ I  ' 
(Union) F,,I SST (Hose) 

Return 
Hose F12551 

(Hose) 11 
Tube 

(a) Disconnect the No. I fuel pipe from the fuel return pipe 
support. 

(b) Connect SST (union) to the fuel return pipe suppot. 

SST 09268-41 045 (90405-0901 5) 

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 09268-41 045 (09268-41 080) 

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

SST 09268-41 045 (09268-5201 0) 

(e) Connect SST (hose) to the injector. 

SST 09268-41 045 

(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 09843-1 8020 
\ 

:I ~ h &  Connector 
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Grommet 

F11677 

ECT 

& @* 
/ \ belivery 

Grommet 0 - R i n g  Pipe u &* N G 
r+ 

(j) Connect SST (inspection wire) t o  the injector and bat- 
tery for 1 5  seconds, and measure the injection volume 
w i th  a graduated cylinder. Test each injector t w o  or 
three times. 

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

Injection volume: 
7M-GE 

6 9  - 8 5  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. 

2. INSPECT LEAKAGE 

(a) In the condition above, disconnect the test probes of 
SST (inspection wire) from the battery and check the 
fuel leakage f rom 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 09268-41  0 4 5  (09268-41 080 ,  09268-5201  0, 
90405-0901  5 )  and 09843-1  8 0 2 0  

INSTALLATION OF INJECTORS 

1. INSTALL INJECTORS INTO DELIVERY PIPE 

(a) Install a new grommet to  the injector. 

(b)  Apply a l ight coat of gasoline t o  a new O-ring and in- 
stall i t  t o  the injector. 

(c) While turning the injector le f t  and right, install i t  t o  
the delivery pipe. Install the six injectors. 
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Pressure Regu la to r  D e l i v e r y  P ipe  

F r o n t  

2. INSTALL DELIVERY PIPE WITH INJECTORS 

(a) Install the six insulators into the injector hole of the 
cylinder head. 

(b) 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. 

(c)  Place the injectors together w i th  the delivery pipe on  
the cylinder head. 

(d l  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. 

(el  Install the three spacers and bolts. 
Torque the bolts. 

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

3. INSTALL PRESSURE REGULATOR 

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

(b)  Apply a l ight coat of gasoline t o  a new O-ring, and 
install i t  t o  the pressure regulator. 

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

(d)  Turn the pressure regulator counterclockwise until the 
outlet faces in the direction indicated in the illustration. 
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7M-GTE only \ I 

(e) Torque the lock nut. 

Torque: 250 kg-cm (18 ft-lb, 25 N -m)  

INSTALL N0.2 FUEL PlPE 

(a) Install the No.2 fuel pipe and clamp bolt. 

(b) Install the union bolt and new t w o  gaskets to the pres- 
sure regulator. Torque the union bolt. 

Torque: 250 kg-cm (18 ft-lb, 25 Nmm) 

(c)  Connect the fuel hose. 

INSTALL NO.l FUEL PlPE 

(a) Install the No.1 fuel pipe wi th  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-lb, 29 N-m)  

(c)  Connect the pipe to  the delivery pipe wi th 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-lb, 39  N-m)  

CONNECT INJECTOR CONNECTORS 

CONNECT COLD START INJECTOR TUBE TO DELIVERY 
PlPE 

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

INSTALL ISC VALVE 

(a) Install a new gasket and ISC valve with the t w o  bolts. 

Torque: 130 kg-cm (9 ft-lb, 13  Nmm) 
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(b) Connect No. 1 water by-pass hose t o  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 w i th  the 
four bolts and t w o  nuts. 

Torque: 180 kg-cm (13 ft-lb, 1 8  N.m) 

(b)  Install the air intake connector and thrott le body 
bracket. 

(c)  Connect the air cleaner hose t o  the throttle body. 

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

CONNECT ACCELERATOR CONNECTING ROD 

CONNECT FOLLOWING CONNECTORS: 

Throttle position sensor connector 
ISC valve connector 
(7M-GE) 
Cold start injector connector 

CONNECT FOLLOWING HOSES: 

Water hoses from thrott le body (7M-GE) or water by-  
pass pipe (7M-GTE) 

0 Vacuum hoses f rom throttle body 
0 ISC valve hoses f rom throttle body 
r Vacuum hose from pressure regulator 

REFILL COOLANT (See page CO-5) 

CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY 

16. CHECK FOR FUEL LEAKAGE 
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Fuel Tank and Line 
COMPONENTS 

Fuel Tank Cushion 

I 

Fuel Filler Pipe Protector i 9 
Fuel Filler Pipe 

..=- - Fuel Sender Gauqe - 

Gasket 

Gasket 
t-1 15 (13 in.-lb, 1.5) 

E??? / 1 &-+ Gasket 

$9- Valve 

Fuel Tank Bracket Fuel Tank Breather Tube 
+Gasket 

Fuel Tank 

- + Gasket .- tr 

Fuel Tank Protector - 

/ Fuel ~ a n k  Band 

kg-cm (ft-lb, N.m) 1 : Specified torque 

+ Non-reusable part F13798 
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/' 
Crack k ~ e a k a ~ e  

Deformation 

2 - 7 mm (0.08 - 0.28 In.) 

P~pe - - Hose 

1 -- -- -- ---. d- - ,  

I ! -  I 
-- ------ J 

- - - 
- CI1p - t- bU3 

0 -  3 mm ( 0 -  0.12 ~ n . )  

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 

(a) lnspect the fuel lines for cracks or leakage, and all con- 
nections for deformations. 

(b )  lnspect 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 looseness. 

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

(e l  Hose and tube connections are as shown in the illus- 
tration. 

If a problem is found, repair or replace the parts as 
necessary. 
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AIR INDUCTION SYSTEM 

Air Flow Meter (7M-GE) 

POTENTIONMETER 

Damping Chamber Compensation Plate 

-- Compensation Plate 

II) 

AIR 
INTAKE 
CHAMBER 
Sl DE 

FROM AIR 
CLEANER Measuring Plate Air ~ y - ~ i s s  Passage 

FC EI E ~ V C E ~  vs T H A I  ON-VEHICLE INSPECTION 

) 1 INSPECT RESISTANCE OF AIR FLOW METER 

Ohmmeter (a) Disconnect the air f low meter connector. 

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

Temp. O C  ( O F )  Between terminals 

E2 - VS 

E2 - VC 

E2 - THA 

E l  - FC 

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

Resistance (a)  
200 - 600 

200 - 400 

10.000 - 20,000 
4,000 - 7,000 
2,000 - 3,000 

900 - 1,300 
400 - 700 

Infinity 

(c)  Reconnect the ait f low meter connector. 
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Measur~ng 
Plate 

REMOVAL OF AIR FLOW METER 

1.  DISCONNECT AIR FLOW METER CONNECTOR 

2.  DISCONNECT N 0 . 2  AIR CLEANER HOSE 

3. REMOVE AIR CLEANER CAP 

Remove the t w o  bolts and cap. 

4. REMOVE AIR FLOW METER 

Pry of f  the lock plates, and remove the four nuts, and air 
f low 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 Res~stance R Measuring plate 
openlng 

FC - E l  Zero 
I 1 

Other than 

closed position 

l n f i n~ ty  Fully closed 

HINT: Resistance between VS and E 2  will change in a 
wave pattern as the measuring plate slowly opens. 

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

VS - E2 

INSTALLATION OF AIR FLOW METER 

1.  INSTALL AIR FLOW METER 

Install the air f low meter w i th  the t w o  new lock plates and 
four nuts. Pry the lock plates on t o  the nuts. 

200 - 600 

20 - 1,200 

2.  INSTALL AIR CLEANER CAP 

Install the cap wi th  t w o  bolts. 

Fully closed 

Fully open 

3. CONNECT N 0 . 2  AIR CLEANER HOSE 

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

Leaf Spring 

--- 

vortex' Directing photo 
Generating Hole Transistor 
Objectives 

Ohmmeter 

Air Flow Meter ON-VEHICLE INSPECTION 

INSPECT RESISTANCE OF AIR FLOW METER 

(a) Disconnect the air f low meter connector 

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

Terminals L 
THA - E2 

If the resistance is not  as specified, replace the air f l ow  
meter. 

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

1. REMOVE N 0 . 4  AIR CLEANER PIPE WlTH N O . l  AND N 0 . 2  
AIR CLEANER HOSES 

2. REMOVE AIR FLOW METER WlTH AIR CLEANER CAP 

(a) Disconnect the connector. 

(b)  Remove the three clamps and bolt. 

(c)  Loosen the clamp and remove the air f low meter w i th  
air cleaner cap. 

3. REMOVE AIR FLOW METER 

(a) Remove the t w o  screws and bracket. 
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(b)  Pry o f f  the  lock plate. 

(c)  Remove t he  four  nuts ,  lock plates, No .1  air cleaner 
cover  and air cleaner cap. 

INSPECTION OF AIR FLOW METER 

Check tha t  the  honey-combed mesh is neither deformed 
nor  damaged. 

If necessary, replace the  air f l o w  meter.  

INSTALLATION OF AIR FLOW METER 

1. INSTALL AIR FLOW METER 

(a) Install t he  air cleaner cap, No.  I air cleaner cover and 
lock plates t o  the  air f l o w  meter w i t h  the  four  nuts .  

(b )  Pry t he  lock plates o n  the  nuts .  

(c )  Install the  bracket w i t h  t he  t w o  screws.  

2. INSTALL AIR FLOW METER WITH AIR CLEANER CAP 

(a)  Install t he  air f l o w  meter w i t h  air cleaner cap, and 
t ighten the  clamp. 
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(b) Install the bolt and clamps. 

(c)  Connect the connector. 

3. INSTALL N 0 . 4  AIR CLEANER PIPE WITH NO. 1 AND N 0 . 2  
AIR CLEANER HOSES 
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Throttle Body 
7M-GE 

Throttle Position 
Sensor 

~h ro t t l e '  Position 
Sensor 

ON-VEHICLE INSPECTION 

1. INSPECT THROTTLE BODY 

(a) Check that the throttle linkage moves smoothly. 

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

Port Name At idling Other than idling 
-- - 

Purge No vacuum Vacuum 

EGR No vacuum Vacuum 

R No vacuum No vacuum 

P No vacuum 
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Ohmmeter 
77 

ID- 

Ohmmeter 1 

2. INSPECT THROTTLE POSITION SENSOR 

(a) Disconnect  t h e  connector  f r o m  t he  sensor. 

(b )  Insert a th ickness gauge be tween  t he  throt t le  s top  
sc rew  and s top  lever 

(c)  Using an ohmmeter,  measure the  resistance be tween 
each terminal 

Clearance between 1 

0.4 mm -0.5 mm 
(0.0157 in.) I (0.0197 in.) I I D L -  E2 1 2.3 kR or less 

Resistance 

0.2 - 1.2 kR 

lever and stop screw 1 Between terminals 
7M-GE 

0.75 mm 
(0.0295 in.) 

REMOVAL OF THROTTLE BODY 
(7M-GE) 

7M-GTE 

Throttle valve fully 
opened position 

- 

DRAIN COOLANT FROM THROTTLE BODY 

DISCONNECT ACCELERATOR CONNECTING ROD 

DISCONNECT VACUUM HOSES 

DISCONNECT N 0 . 2  AND N 0 . 3  WATER BY-PASS HOSES 

DISCONNECT THROTTLE POSITION SENSOR 
CONNECTOR 

DISCONNECT AIR CLEANER HOSE 

REMOVE THROTTLE BODY BRACKET 

REMOVE THROTTLE BODY 

(a)  Remove t h e  four  bol ts,  throt t le  body  and gasket.  

(b )  Remove t he  VTV. 

0.9 mm 
(0.0354 in.) 

0 mm (0 in.) 

VTA - €2 

VC - E2 

VTA - E2 

IDL - E2 

3.5 - 10.3 kR 

4.25 - 8.25 kR - 

03 
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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 t w o  water by-pass hoses 
valve and water pipe. 

from the ISC 

(b)  Remove the four bolts, thrott le body and gasket 

( c )  Remove the t w o  water by-pass hoses. 

(d l  Remove the VTV.  

INSPECTION OF THROTTLE BODY 

1. CLEAN THROTTLE BODY BEFORE INSPECTION 

(a) Wash and clean the cast parts w i th  a sof t  brush and 
carburetor cleaner. 

(b )  Using compressed air, blow all passages and apertures 
in the thrott le body. 

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

2. CHECK THROTTLE VALVE 

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

Throttle stop Screw 
F1745R 
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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 t w o  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 
throttle stop screw and lever, and connect the ohm- 
meter to terminals IDL and E2. 

(c)  Gradually turn the sensor clockwise until the ohm- 
meter indicator deflects, and secure the sensor wi th 
t w o  screws. 

(d) Using a thickness gauge, recheck the continuity be- 
tween terminals IDL and E2. 

0.40 mm 0.50 mm 1 (0.0157 in.) 1 (0.0197 in.) 1 Continuity I 
Continuity ( IDL - E2) 

Clearance between lever 
and stop screw 

7M-GE 

0.75 mm 
(0.0295 in.) 

7M-GTE 

0.90 mm 
(0.0354 in.) No continuity 
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- 
3. CONNECT AIR CLEANER HOSE 

4 .  CONNECT THROTTLE POSITION SENSOR CONNECTOR 

5 .  CONNECT VACUUM HOSES 

6. CONNECT WATER HOSES 

7. CONNECT ACCELERATOR CONNECTING ROD 

8. REFILL WITH COOLANT 

INSTALLATION OF THROTTLE BODY 

(7M-GE) 

1. INSTALL THROTTLE BODY 

(a) lnstall the VTV. 

(b)  lnstall the gasket and throttle body wi th the four bolts. 

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

2. CONNECT THROTTLE BODY BRACKET 

(7M-GTE) 

1. INSTALL THROTTLE BODY 

(a) lnstall the VTV. 

(b) lnstall the t w o  water by-pass hoses. 

( c )  lnstall a new gasket and thrott le body w i th  the four 
bolts. 

(d) Connect the t w o  water by-pass hoses to  the ISC valve 
and water pipe. 
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2. CONNECT THROTTLE POSITION SENSOR CONNECTOR 

3. CONNECT VACUUM HOSES 

4. INSTALL AIR INTAKE CONNECTOR 
(See steps 15  to 17 on page EM-1 4) 

5 .  INSTALL ACCELERATOR ROD 

6. REFILL WITH COOLANT 
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Idle Speed Control (ISC) Valve 

Rotor 

Rotor 0 

CHECK FOR OPERATING SOUND FROM ISC 
VALVE 

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

REMOVAL OF ISC VALVE 

1. DRAIN COOLANT 

2. DISCONNECT ISC VALVE CONNECTOR 

3. DISCONNECT N 0 . 2  WATER BY-PASS HOSE AND AIR 
HOSE 

4. REMOVE ISC VALVE 

(a) Remove the t w o  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. 
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INSPECTION OF ISC VALVE 

1.  INSPECT RESISTANCE OF ISC VALVE 

Using an ohmmmeter, measure the resistance between ter- 
minal B1 - S1 or S 3  and B 2  - S 2  or S4. 

Resistance: B1 - S1 or S3 1 0  - 30 Q 
B2 - S 2 o r  S 4  1 0  - 30!J 

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

2.  INSPECT OPERATION OF ISC VALVE 

Apply battery voltage t o  terminals B1 and B2  and 
while repeatedly grounding S1 - S 2  - S 3  - S 4  - 
S1 in sequence, check that  the valve moves toward 
the closed position. 

Apply battery voltage t o  terminals B1 and B2  and 
while repeatedly grounding S 4  - S 3  - S 2  - S1 - 
S 4  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 

INSTALL ISC VALVE 

(a) (7M-GTE) 
Install the check valve and seal washer as shown in 
the illustration, t o  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 w i th  the t w o  bolts. 

Torque: 130  kg-cm (9 ft-lb, 1 3  Nmm) 

CONNECT AIR HOSE AND AIR N 0 . 2  WATER BY-PASS 
HOSE 

CONNECT ISC VALVE CONNECTOR 

REFILL WITH COOLANT 
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ELECTRONIC CONTROL SYSTEM 
Location of Electronic Control Parts 

Fuel Pump Relay / 

Cold Start Injector 

EGR Gas Temp. Sensor 

EFI Main Relay 

Oxygen Sensor 

Cold Start Injec 
Time Switch 

Solenoid Resistor 

VSV (fo; FPU) EFI ~ a i l n  Relay 
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EFI Main Relay 

EFI Main Relay 
Fusible Link Fuse 

AM2 30A EFI 15A 

- - 

ECU 
- 

+ B 

+B 1 

M-REL 

INSPECTION OF EFI MAlN RELAY 

1. CHECK OPERATION OF MAlN RELAY 

Turn the ignition swi tch ON. A t  this time an operation noise 
wi l l  occur f rom the relay. 

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. 

Continuity 

ri-nll 

/ I Battery 

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. 
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Circuit Opening Relay 

Check Connector 

TO Ignition Switch (STI) --t- ECU (STA) 

Fuel Pump Switch 1 
(Air Flow Meter) 

v 
Fuel Pump 
Control Relay i 

IfjlCont inuity 

Continuity d 

INSPECTION OF CIRCUIT OPENING RELAY 

1. INSPECT RELAY CONTINUITY 

(a)  Using an ohmmeter, check that  there is cont inui ty be- 
t w e e n  terminals STA  and E l .  

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

(c)  Check t ha t  there is n o  cont inu i ty  be tween  terminals 
B and FP. 

If cont inu i ty  is no t  as specif ied, replace the  relay. 

2. INSPECT RELAY OPERATION 

(a) Apply  bat tery  vol tage across terminals STA  and E l .  

(b) Using an ohmmeter,  check tha t  there is cont inui ty be- 
t w e e n  terminals B and FP. 

( c )  Apply  battery vol tage across terminals B and FC. 

( d l  Check that  there is continuity between terminals B and 
FP. 

If operat ion is no t  as specified, replace the  relay. 
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Solenoid Resistor (7M-GTE) 

Ignition Switch 

I I 

Battery 

ECU - 
IG SW 

No. 10 
No. 20 
No. 30 

E0 1 
E02 

INSPECTION OF SOLENOID RESISTOR 

INSPECT RESISTANCE OF SOLENOID RESISTOR 

Using an ohmmeter, measure the resistance between + B 
and other terminals. 

Resistance: 3 Q each 

If the resistance is not  as specified, replace the resistor. 
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Cold Start Injector Time Switch 

To Ignition Switch 
(ST1 

To ECU (STJ) Cold Start lnjnctor 
Time Switch 

- 

To ECU (STA) 

INSPECTION OF COLD START INJECTOR TIME 
SWITCH 

INSPECT RESISTANCE OF COLD START INJECTOR TIME 
SWITCH 

U s ~ n g  an ohmmeter, measure the resistance between each 
terminal. 

Resistance: 
STA - STJ 25  - 4 5  0 below 15OC (5g°F) 

F13414 F13647 
6 5  - 8 5  R above 30°C (86OF) 

STA - Ground 25  - 8 5  R 

If the resistance is not  as specified, replace the swi tch.  
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Water Temp. Sensor 

WATER TEMP. SENSOR 

Thermistor 

hrnrneter 

I , I I 

-20 0 20 40 60 80 100 120 
(-4) (32) (68) (104) (140) (1 76) (212) (248) 

TEMPERATURE "C  ( O F )  
F13828 F10705 

INSPECTION OF WATER TEMP. SENSOR 

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 
Solenoid Res~stor 

Fuel Pump Relay + Fuel Pump 

Continuity Continuity 

No continuity 

E 

Continuity F12576 

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. lnspect 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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n Ohmmeter 
2. INSPECT OF FUEL PUMP RESISTOR 

Using an ohmmeter, measure the resistance between both 
terminals. 

Resistance: Approx. 0.7 St 

If the resistance is not  as specified, replace the reststor. 
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Fuel Pressure Control System (7M-GTE) 

To Circuit Opening Relay - 
To EFI Main Relay - - 

VSV 

Air Temp. Sensor 
I I 

(Air Flow Meter) (Fuel Pressure Up) 

u 

Water Temp. Sensor r 

ECU 

ST A 

+B (+B 1 ) 

v sv2  

THA 

E 2 

THW 

E 1 

/ N O  continuity 

INSPECTION OF FUEL PRESSURE CONTROL 
SYSTEM 

INSPECT VSV 

lnspect VSV for Open Circuit 

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

Resistance: 30 - 50 9 

If there is no continuity, replace the VSV. 

lnspect 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 f lows f rom pipe E t o  air filter. 
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(c)  Disconnect the battery. 

(d) Check that air f lows f rom 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) 

I 
Thermistor 

Ohmmeter INSPECTION OF EGR GAS TEMP. SENSOR 

INSPECT RESISTANCE OF EGR GAS TEMP. SENSOR 

Using an  ohmmeter ,  measure t he  resistance be tween the  
terminals.  

Resistance: 
69 .40  - 88.50 kQ at 50°C (1  12OF) 
11.89 - 14.37 kQ at 100°C (212OF) 

2 .79  - 3 .59  kQ at 150°C (302OF) 

If t he  resistance is no t  as specif ied, replace t he  sensor. 
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FFiI- 1 Oxygen Sensor 
INSPECTION OF OXYGEN SENSOR 

1. WARM UP ENGINE 

Allow the engine t o  reach normal operating temperature. 

2. INSPECT FEEDBACK VOLTAGE 

Connect the positive ( +  ) probe of a voltmeter t o  terminals 
VFI of the check connector, and negative ( - 1  probe t o  
terminal E l .  Perform the test as fol lows. 

Warm up the Oxygen sensor with the engine at 2,500 
rpm for approx. 90 seconds. + 
Using SST, connect terminals TEI and E l  of the check 
connector. SST 09843- 18020 
And maintain engine speed at 2,500 rpm. 

[ Replace the ECU ) 

After replaceing 
the oxygen sensor 

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

Less than 8 times 

rpm for approx. 90 seconds. And maintain engine at 
2,500 rpm. 

8 times 
or more 

Normal e 
8 times or more 

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

I Zero 

1 Less than 8 times 

t 
Disconnect terminals TEI and E l  of the check connector. 
And maintain engine speed a t  2,500 rprn. 

/ Measure voltage between terminals VFI and E l .  

More than 0 V Read and record diagnostic codes. v 
Normal code, code 21, Malfunction code(s) 
code 25and code 26 I (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 

s 
Repalr the relevent d~agnost~c code. 

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

t 
I Read and record diagnostic codes (See pages FI-27, 28) 1 

Disconnect terminals TEI and E l  of the check connector, 
and maintain engine at 2,500 rpm. 

i 

1 Measure voltage between terminals V F ~  and E l .  

I D~sconnect the PCV hose. I 

i 
Measure voltage between terminals V F ~  and E l .  

Normal code, code 21, 1 
code 25 and code 26 1 

( Repalr (Over rich) 1 

Disconnect the water temp. sensor connector and 
connect reslstor w ~ t h  resistance of 4 - 8 KL2 or 
another coded water temp. sensor. 

I Connect rerminals TEI and E l  of the check connector. I 
Warm up the oxygen sensor w ~ t h  the englne at 2,500 
rpm for approx. 90 seconds. And malntaln englne 
speed at 2,500 rpm. 

-4 Replace the oxygen sensor. 

Measure voltage between terminals VFI and E l .  1 
( ~ e p a l r  (Over lean) 

0 v 5 v 
* 
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Ohmmeter 

Ohmmeter 

C 
H T 

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  Q 

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 i t  reaches normal operating 
temperature. 

(c)  (MITI  
Drive for 5 minutes or more at less than 80 kmlh  
mph)  in 4 th  or 5th gear. 

(A IT)  
Drive for 5 minutes or more at less than 80 kmlh  
mph)  in "D" range. 

(d l  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 swi tch t o  OFF. 

( f )  Carry out  steps (b), (c)  and (d l  again t o  test ac- 
celeration. 

If code No. 2 7  reappears again, check the sub-oxygen sen- 
sor circuit. If the circuit is normal, replace the sub-oxygen 
sensor. 

2. INSPECT HEATER RESISTANCE OF SUB-OXYGEN 
SENSOR 

Using an ohmmeter, measure the resistace between tes- 
minals + B and HT. 

Resistance: 5.1 - 6 . 3  fl 

If the resistance is not  as specified, repiace the sensor. 
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I ECU +B 

7M-GTE 
ECU 

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. 

1. (7M-GTE) 
PREPARATION 
(See page FI-50) 

2. INSPECT VOLTAGE OF ECU 

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

Turn the ignition swi tch ON. 

Measure the voltage at each terminal. 

HINT: 
Perform all voltage measurements w i th  the connectors 
connected. 

Veri fy that  the battery voltage is 1 1V or more when the 
ignition swi tch  is ON. 

Voltage at ECU Wiring Connectors 

Terminals / STD Voltage I Condition 

M-REL - E l  Ignition SW ON 

IDL - E2 
(7M-GTE) 

IDL - E2 
(7M-GE) 

Throttle valve open 

10 - 14 Throttle valve open 

VC - E2 

VTA - E2 

/ 1 . 0 2 . 0  1 3,000 rprn I 

4 - 6 

0.1 - 1.0 

Throttle valve fully open 

*' VS - E2 

lgnition SW ON 

Ignition SW ON 

3.7 - 4.3 

0.2 - 0.5 

2.3 - 2.8 

Body 
*' KS - ground 

- 

Throttle valve fully closed 

lgnition SW ON 

4 - 6  

2 - 4  

Measuring plate fully closed 

Measuring plate fully open 

Ignition SW ON 

Cranking or running 

Idling 
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Voltage at ECU Wiring Connectors (Cont'd) 

I THA - E2 1 1 - 3 1 lgnition SW ON / Intake air temperature 2 0 ' ~  ( 6 8 ' ~ )  

Terminals STD Voltage 

THW - E2 

I I G T - E l  1 0.7-1.0 1 Idling 

Condition 

No. 10 E01 
No. 20 - 
No. 30 E01 

STA - E l  

lSCl 
- E l  

ISC4 

0.1 - 1.0 

10 - 14 

6 -  14 

9 -  14 

*' IGDA - El 
IGDB 

Ignition SW ON 

Ignition SW ON 

Cranking 

Ignition SW ON 

I I 

Coolant temperature 8 0 " ~  ( 176 '~ )  

1 - 3  

W - E l  

AIC - E l  

Idling 

Ignition SW ON TEI  - E l  

Clutch pedal not depressed 
NIC (MIT) - E l  Ignition SW ON 

10 - 14 Clutch pedal depressed 

8 -  14 

10 - 14 

Check connector terminals TE1 - E l  not connect 

Check connector terminals TE1 - E l  connect 

NSW (AIT) - E l  

No trouble ("CHECK ENGINE" warning light off) and engine running. 

Air conditioning ON 
I 

0 

10 - 14 

* 3  DFG - E l  

I * 3  LP - E l  

" 1  7M-GE only 
"2  7M-GTE only 
"3  7M-GTE (MIT) only 

Ignition SW ON 

10 - 14 

0 

0 

Shift position P or N range 

Ex. P or N range 

10 - 14 

Headlight SW ON 

Ignition SW ON 

Headlight SW OFF 

Defogger SW OFF 

Defogger SW ON 

I 
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fi-773~ 
ECU Wirinq 

3. INSPECT RESISTANCE OF ECU 

NOTICE: 
r 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 
connectors. 

8 Disconnect the connectors f rom the ECU. 

a Measure the resistance at each terminal. 

Resistance of ECU Wiring Connectors 

Terminals I Condition Resistance (Q) 

IDL - E2 

VTA - E2 

THW - E2 / Coolant temperature 80°C (1 76.~) 

* '  VS - E2 

G I ,  G2 - G 0 1 - 

Throttle valve open 

Throttle valve fully closed 

Throttle valve fully open 

Throttle valve fully closed 

"1  7M-GE only 
"2  7M-GTE only 

w 

2,300 or less 

3,500 - 10,300 

200 - 1,200 

Measuring plate fully closed 

Measuring plate fully open 

200 - 600 

20 - 1,200 
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Tachometer 
F11142 

Fuel Cut RPM 
INSPECTION OF FUEL CUT RPM 

INSPECT FUEL CUT RPM 

(a) Start and warm up the engine. 

(b)  Disconnect the throttle position sensor connector from 
the thrott le position sensor. 

(c)  Connect circuit terminals IDL and E 2  on  the wire con- 
nector side. 

(d )  Gradually raise the engine rprn and check by the fluc- 
tuat ion of the tachometer needle, that  the fuel cu t  
operation repeatedly goes on and of f .  

HINT: The vehicle should be stopped. 

Fuel cu t  rpm: 7M-GE 
7M-GTE 

Fuel return rpm: 7M-GE 
7M-GTE 

1,800 rprn 
1,600 rprn 
1,200 rprn 
1,200 rprn 
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