FI-31
EFI SYSTEM - Troubleshooting with Volt Ohmmeter

TROUBLESHOOTING WITH
VOLT OHMMETER

HINT: The following troubleshooting proce- The following troubleshooting procedures
dures are designed for inspection of each arebased on the supposition that the trouble
separate system, and therefore the actual lies in either a short or open circuit in a com-
procedure may vary somewhat. However, ponent out side the computer or a short cir-
troubleshooting should be performed refer- cuit within the computer. If engine trouble
ring to the inspection methods described in occurs even though proper operating voltage
this manual. Before beginning inspection, is detected in the computer connector, then it
it is best to first make a simple check of the can be assumed that the ECU is faulty and
fuses, fusible links and condition of the should be replaced.

connectors.

LOCATION OF FUSES AND FUSIBLE LINKS

Fusible Link

OO E,| k===
00 me =

AM1 50A

GAUGE 10A

EFI 15A ECU-B 10A

F15561




F1-32

EFISYSTEM - Troubleshooting with Volt/ohmmeter
ECU EFlI SYSTEM CHECK PROCEDURE
D HINT:
%\ e Perform all voltage measurements with the connectors
connected.
Voltmeter o \Verify that the battery voltage is 11 V or more when the
ignition switch is "ON”.
O Y ) Using a voltmeter with high impedance (10 kQ/V mini-
° mum), measure the voltage at each terminal of the wiring
F15503 con nectors.
Terminals of ECU
Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
EO1 |ENGINE GROUND G — |DISTRIBUTOR M-REL | EFI MAIN RELAY
EO2 |ENGINE GROUND IGF |IGNITER THA |AIR TEMP. SENSOR
No.10 |INJECTOR (No.1, 2, 3) EGR |EGR VSV VS |AIR FLOW METER
No.20 |INJECTOR (No.4, 5, 6) STA |STARTER SWITCH vTA |THROTTLE POSITION
SENSOR
AIR FLOW METER or
STJ |COLD START INJECTOR NSW |NEUTRAL START SWITCH VC |THROTTLE POSITION
SENSOR
E1 |COMPUTER GROUND HT2 |OXYGEN SENSOR HEATER E2 |[SENSOR GROUND
ISC1 |ISC MOTOR No.1 COIL HT1 |OXYGEN SENSOR HEATER IG SW |IGNITION SWITCH
CENTER DIFFLOCK
Al JAIVSV VFI |CHECK CONNECTOR 4WD INDICATOR
ISC2 |ISC MOTOR No.2 COIL E11 |COMPUTER GROUND STP |STOP LIGHT SWITCH
IGT |IGNITER VF2 |CHECK CONNECTOR SPD [SPEED SENSOR
ISC3 |ISC MOTOR No.3 COIL T CHECK CONNECTOR A/C [A/C MAGNET SWITCH
TWS |WATER TEMP. SWITCH OX1 [OXYGEN SENSOR BATT [BATTERY
ISC4 |ISC MOTOR No.4 COIL 0X2 |OXYGEN SENSOR W  |WARNING LIGHT
FPU |FPU VSV *THG |EGR GAS TEMP. SENSOR +B | EFI MAIN RELAY
G1 |DISTRIBUTOR THW |WATER TEMP. SENSOR +B1 |EFI MAIN RELAY
THROTTLE POSITION
NE |[DISTRIBUTOR IDL | SENSOR
ECU Terminals
L O 1L N _nNJa oL n
EO1 |No.10) STJ fisc1{isc2}isc3]isca FPU| NE | IGF |STAJHT2 || VF1]VF2 JOX1JOX2]THW]MREL] vs | vC [liIGSWM STP BATT| +B1
EO2 [No.20] E1 Al JIGT JTWS G1 G@ EGRINSWIHT1||E11] T THG] IDL |[THAJVTA] E2 fl4awD|sPD | A/C W | +B
*California vehicles only
Fi4786




FI-33
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Voltage at ECU Wiring Connectors

No. Terminals Condition STD Voltage See page
BATT—E1 (E11) — 10-14 FI-34
IG SW—E1 (E11)
1 FI-35
M-REL—E1 (E11) Ignition switch ON 10-14
+B(+B1)—E1(E11) FI-36
IDL—E2 Throttle valve open 4-6 F1-37
VC—E2 — 4-6
2 Ignition switch ON
Throttle valve fully closed 01-1.0 F1-38
VTA—E2
Throttle valve fully open 3-5
VC—E2 — 4-6
Ignition switch ON Measuring plate fully closed 4-5
3 , Measuring plate fully open 0.02 - 0.08 FI-39
VS—E2
Idling 2-4
3,000 rpm 03-1.0
4 THA—E2 Ignition switch ON Intake air temperature 20°C (68°F) 1-3 FI-40
5 THW—E2 Ignition switch ON Coolant temperature 80°C (176°F) 01-1.0 Fl-41
6 No.10—ES% | tanition switch ON 10-14 Fl-42
7 STA—E1 (E11) Cranking 6-14 FI-43
ISC1 L .
Ignition switch ON
8 Y —E1 €11 10 - 14 Fl-44
ISC4
9 IGT—E1 (E11)) Idling 07-1.0 Fl-45
No trouble ("CHECK” engine warning light off) and
10 W—E1 (E11) engine running 10-14 Fl-46
1 A/C—E1 (E11)[Air conditioning ON 10-14 Fl-47

ECU Terminals

n_nNn_rm Mm@ \__N_nn @ a1 M o LTl

EO1 [No.10} STJ J1SC1]ISC2]ISC3]ISC4 FPu| NE |1GF|sTA|HT2|}VF1]VF2 Jox1Jox2|THW]MREY VS | VC JfiGsw] STP BATT|+B1

EO2 no.20) E1 | Al JIGT |TWS G1 |GOJeGR|NsWiHT1JE1N ] T THG| IDL | THAJVTA| E2 |J4WD] SPD] A/C w | +B

* California vehicles only

Fi4786
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
BATT—E1 (E11) No voltage 10-14V
IG SW—E1 (E11) No voltage Ignition switch ON 10-14V
! M-REL—E1 (E11) No voltage Ignition switch ON 10-14V
+B(+ E1E)1 (E11) No voltage Ignition switch ON 10-14V
ECU

EFI Main Relay

EFI 15A +8
— OO +B1
M-REL
Ignition Switch
AM2[ = |1G2 1G SW
IGN 7.5A
Battery
[
-
FI5695 -
@®| <« BATT-E1 (E11)
ECU BATT
®There is no voltage between ECU terminals BATT and
””EEBBSRR”” PO et 1 (E11).
E11
Voltmeter ]
- Check that there is voltage between ECU terminal BATT
: @
O and body ground.
NO OK
FI5504
®Check wiring between ECU terminal E1 (E11)
@ and body ground.
ECU
= OK BAD
Try another ECU. Repair or replace.
Voltmeter
op \ — BAD
o Check fuse and fusible link. Replace.
oK
e Check wiring between ECU BAD :
. Repair or replace.
terminal and battery.
ECU ®
Ohmmeter
O
FI5507 /
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FI-35

ECU

BIRBEES

FI5550

i
(‘quggm
E1
Voltmeter
ok

Voltmeter
‘

&

O—

O]

FI5552

Voltmeter

O

O

FI15502

Voltmeter

ok

FI5556

e 1G SW-E1 (E11)

® There is no voltage between ECU terminals IG SW and
E1 (E11). (IG SW ON)

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

NO

oK

and body ground.

Check wiring between ECU terminal E1 (E11)

OK

Try another ECU.

Check fuse, fusible link and
ignition switch.

BAD

BAD

Replace or repair.

e M-REL

~E1 (E11)

Repair or replace.

®There is no voltage between ECU terminals M-REL and
E1 (E11). (IG SW ON)

M-REL and body

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

NO

OK
]

and body ground.

Check wiring between ECU terminal E1 (E11)

OK

Try another ECU.

Check EFI main relay and wiring
harness. (See page FI-79)

BAD

BAD

Replace or repair.

oK

Try another ECU.

Replace.
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
ECU D] ° +B (+B1) -E1 (E11)
=] =] , .
ClctEtae aistelets | etealstetete tetetet ®There is no voltage between ECU teminals +B (+B1)
E1 E11 \ +B1 and E1 (E11). (IG SW ON)
Voltmeter /
= v
o) ®Check that there is voltage between ECU terminal
@) +B (+B1) and body ground. (IG SW ON)
= NO oK
FI5503
Check wiring between ECU terminal E1 (E11)
ECU @ and body ground.
=] =) =l

------- [@0000000l[00000l

(D[]DDDD 00! 0000001

Voltmeter

OO

A

\+B

+B1

O

Fl4844

!

OK
)

Try another ECU.

Check fuse, fusible link and
wiring harness.

BAD

BAD

Replace or repair.

OK

Che

ck EFI main relay.

BAD

Repair or replace.

oK

Refer to M—REL-E1 (E11)
trouble section.

Replace.
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No. | Terminals Trouble Condition STD Voltage
IDL - E2 Throttle valve open 4-6V
VC - E2 . 4-6V
2 No voltage Isgn'ltth:?]nON
Wi
VTA - E2 Throttle valve fully closed 01-1.0V
Throttle valve fully open 3-5V
ECU
Throttle Position Sensor
\ E2
s __ \IDL
%, o viA
ol VC
Fi5489
®| ¢ IDL-E2
ECU 7 . .
unuumuunau = lﬂ: ® There is no voltage between ECU terminals IDL
C'UD”D”””':’DUE Horopl) and E2. (IG SW ON) (Throttle valve open)
Voltmeter E2
% @ Check that there is voltage between ECU terminal
+B (+B1) and body ground. (IG SW ON)
NO oK
F14318
Check wiring between ECU terminal E1 (E11)
ECU @ and body ground.

-----

Voltmeter

Fl4844

=y

OK

BAD

Try another ECU.

Replace or repair.

BAD

Refer to No. 1

oK

!

Replace or repair.

(® Check throttle position sensor.

BAD

FI2431

BAD

OK

1

Replace or repair throt-
tle position sensor.

Check wiring between ECU and
throttle position sensor.

oK

Try another ECU.
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EFI SYSTEM -

Troubleshooting with Volt/Ohmmeter

ECU

DD GU [s]s]cs DDDU
EID 0000

Voltmeter

W

e VC-E2

E2. (IG SW ON)

®There is no voltage between ECU terminals VC and

+B

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

oK

NO

(See page FI-72)

®Check throttle position sensor.

Refer to No.1
(See page FI-34)

BAD

oK

Repair or replace.

Check wiring between ECU and
throttle position sensor.

OK

Try another ECU.

BAD

Repair or replace
wiring.

[==]
[l erepeletelelefe) et o
falala]s]efs]s] goooogy

/
Voltmeter \

FI5505

Fi2431

(®Check throttle position sensor.

ECU @®| < VTA-E2
SR ®There is no specified voltage at ECU terminals VTA and
Voltmeter\\L/
®Check that there is voltage between ECU terminal VC
(@) and E2. (IG SW ON)
o NO OK
FI5511
Refer to VC-E2
® trouble section.
ECU VC//g OK
BAD

OK

Check wiring between ECU and
throttle position sensor.

BAD

Repair or replace

oK

Try another ECU.

Repair or replace
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
VC — E2 4-6V
VS — E2 Ignition Measuring plate fully closed 4-5V
switch ON :
3 VS — E2 No voltage Measuring plate fully open 0.02-0.08 V
VS — E2 Idling 2-4V
VS — E2 3,000 rpm 0.3-10V
00—
°1E2
3 Lo VS
3 Ve
| SR S

Air Flow Meter

FI5488

® (DThere is no voltage between ECU terminals VC or VS

ECU vs// and E2. (IG SW ON)
e =y
Voltmet lW @ Check that there is voltage between ECU terminal
oitmeter
+B (+B1) and body ground. (IG SW ON)
@ J oK NO
: Refer to No. 1.

FI5506

(See page FI-34)

580000 B45E00H AHRRAA Check wiring between ECU terminal E1 (E11)
\W/ \ and body ground.
Voltmeter
oK BAD
O ® Check air flow meter. Repair or replace.
= (See page FI-70)
BAD OK
Fl4844
Replace air flow Check wiring between ECU and air
. ® meter. flow meter.
Air Flow Meter
E@ = = J OK BAD
Ohmmeter = = Try another ECU. Repair or replace.

VC[/E2 VS
J g

— (See page FI-70)
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
4 | THA — E2 | No voltage Ignition switch Intake air temperature 20°C 1-3V
ON (68°F)
ECU
o |+B
E2
1 o —OF2
[
3 o—
THA
o QTHA
Air Temp. Sensor
(Air Flow Meter) E1
E11
F15486
O) There is no voltage between ECU terminals THA and E2
ECU THA /7 ®(|(;, SW ON)
ABERS E@U R "EBESD
vgnmeter\\L/ W @Check that there is voltage between ECU terminal
v +B (+B1) and body ground. (IG SW ON)
’O OK NO
Refer to No. 1.
FI5510
(See page FI-34)
ECU ®
R R A ::: Check wiring between ECU terminal E1 (E11)
Vol W and body ground.
oltmeter
) OK BAD
O Check air temp. sensor. .
o Repair or replace.
Jy ® (See page FI-70) P P
7 BAD OK
F14844
Replace air Check wiring between ECU and
Air Flow Meter @ flow meter. air temp. sensor.
Ohmmeter .
Try another ECU. Repair or replace.
[ n ]
OF
O (See page FI-70)
F11253
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Fl-41

(176°F)

EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
§ | THW-E2 | No voltage Ignition switch Coolant temperature 80°C 01-1.0V

FI5492

Water Temp. Sensor

—]

ECU

O

O

FI5555

Fl4844

Ohmmeter

FI5499

E2. (IG SW ON)

®There is no voltage between ECU terminals THW and

+B (+B1) and body ground. (IG SW ON)

®Check that there is voltage between ECU terminal

OK

NO

Refer to No.1
(See page FI-34)

Check wiring between ECU terminal E1 (E11)
and body ground.

oK

BAD

® Check water temp. sensor.
(See page FI-82)

Repair or replace.

BAD oK
A
Replace water Check wiring between ECU and
temp. sensor. water temp. sensor.
oK BAD

Try another ECU.

Repair or replace.
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
No. 10 - EO1 . .
6 | No. 20- go2 | No voltage Ignition switch ON 10-14V
Ignition Switch
ECU
AM2 3 |62 e
§ AM 0.3P
Injector
J_r— ¢
Battery _L .
l
F12433
@ There is no voltage between ECU terminal No. 10
No.10 ECU ®

and/or No. 20 and EO1 and/or E02. (IG SW ON)

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

NO OK
H47¥°"‘memf Check wiring between ECU terminal EO1 and/or
EO02 and body ground.
@ oK BAD
Try another ECU. Repair or replace.
Voltmeter | BAD
Check fusible link and _
ignition switch. Repalir or replace.
oK
F14843 ] ® Check resistance of magnetic coil in each injector.
STD resistance: Approx. 13.8 Q
® OK BAD
Replace injector.
Ohmmeter
Check wiring between ECU BAD
. terminal No. 10 and/or Repair or replace.
No. 20 and battery.

FI2506
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
mo_ Terminals Trouble Condition STD Voltage
7 |[STA—E1(E11)] No voltage Cranking 6-14V
ECU

Ignition Switch

ST1

Neutral Start Switch

AM1 fcr

Jr STA

ket
E1 }
J

(
Voltmeter
O
O
O

FI15449

FI0336 4

(Terminal 50)
{

E11/
Ohmmeter
O ) WQ”
FI15507
Voltmeter
/{N STA Starter

AM1 50A C E
AM2 1.25B # STA (Terminal 50)
To Circuit Opening Relay| E1
Battery
L E11
L L
FI5701 B _
(@® There is no voltage between ECU terminals STA and
ECU STA E1 (E11) (IG SW START)
e A ]
e PR B oK

Check starter

operation.

Check wiring between ECU terminal
STA and ignition switch terminal ST1

BAD

oK BAD

Repair or replace.

@ Check wiring between ECU terminal E1
(E11) and body ground.

oK BAD

Try another ECU.

Repair or replace.

switch.

Check fusible link, battery, wiring
ignition switch and neutral start

BAD
Repair or replace.

OK

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

oK

NO

Check starter.

Check wiring between ignition switch
terminal ST1 and starter terminal
STA (50).
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
8 (ISC1~ISC4—E1(E11) No voltage Ignition switch ON 10-14V
EFI Main Relay 1SC Valve ECU

NS pay
—o~N—O— o o
EFI 15A

4 MAIN 2.0L

ISC1
I1ISC2
ISC3
ISC4

-0

M-REL
Battery
I
- E1
FI5697 = —
® ®There is no voltage between ECU terminals ISC1 ~ ISC4
1 ) and E1 (E11). (IG SW ON)
ISC1 " 7
R (B @Check that there is voltage between ECU terminal
V°‘tmeter \ \W/ +B (+B1) and body ground. (IG SW ON)
c \ oK NO
15560 Refer to No. 1.
(See page FI-34)
ECU ‘
:;.:-'- -7:;:x Check wiring between ECU terminal E1 (E11)
\\\u/ \ and body ground.
Voltxter oK BAD
3
O :lr ®Check ISC valve. Repair or replace.
(See page FI-76)
BAD OK
Fl4844 ’
Replace ISC Check wiring between ECU and
. ® valve. EFl main relay.
~ OK BAD
O@ D Try another ECU. Repair or replace.
I
@ ©
Battery
FI2356
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
9 [IGT—E1 (E11)] No voltage Idling 0.7-10V
ECU
Ignition Switch
AM2 1G2
& - To Tachometer
K\ AM 0.3P 'gnition Ignlter
Coil
= IGF
Battery
IGT
e E1
1 E11
F15698
® @ There is no voltage between ECU terminals IGT and E1
E11). (Idlin
DDDD UI:lD BEBBEDDD (a] ( ) ( g)
E1 IGT \\E11
Voltmeter @ Check that there is voltage between ECU terminal IGT
and body ground. (Idling)
NO oK
Check wiring between ECU | gap _
= @terminal E1 (E11) and body Re;l)alr or
ground. replace.
ECU ®@ oK
{ u DEG 3553 Dguunu
IGT Try another ECU.
Voltmeter
o . . . BAD
O : Chgck fusible link and ignition -] Repair or replace.
switch.
, oK
FI5558 BAD
Check distributor. (See page 1G-7 Repair or replace.
ECU ® OK
iri BAD
Check wiring between ECU and Repair or replace.
E1 1/ battery.
Ohter oK
o BAD :
\QL J J Check igniter. (See page 1G-7) Repair or replace.
F15507
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
No.| Terminals Trouble Condition STD Voltage
10 | W—E1 (E11) No voltage No trouble ("CHECK” engine warning 10-14V
light off) and engine running
ECU
a )
@ | .
GAUGE 10A | “CHECK” Engine (
Warning Light
——9E1
+—E11
Combination Meter
= J
Fi5487
® ® There is no voltage between ECU terminals W and E1
(E11). (Idling)
Voltmeter ® Check that there is voltage between ECU terminal W
VA and body ground.
OF NO oK
Check wiring between ECU terminal E1 (E11)
FI5557
and body ground.
® oK BAD
Try another ECU Repair or replace.
Check GAUGE fuse (10A) and
|6° ) "CHECK” engine warning light.
J,, oK BAD
Fl4842 - Repair or replace.
Fuse blows again.
®
Check wiring between ECU BAD Repair or replace
terminal W and fuse. P prace.
FI5507




EFISYSTEM - Troubleshooting with Volt/Ohmmeter

Fl-47

FI5490

No.| Terminals Trouble Condition STD Voltage
11 |A/C—E1(E11)] No voltage Air conditioning ON 10-14V
ECU
)
A/C o y
Amplifier  A/C
o ——OE1
—E1
A/C Compressor
—_
—

ECU ®
e EE |
E11 A/C
Voltmeter
-
O c
O
FI5553
Voltmeter
-
O
FI5551 /
ECU @
E11
Ohmmeter
O ) _J;g”,
FI5507 .

(E11). (Air conditioning ON)

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

/

and body ground.

) Check that there is voltage between ECU terminal A/C

NO OK

(E11) and body ground.

® Check wiring between ECU terminal E1

OK

Try another ECU.

BAD

Repair or replace.

Check . OK; Check wiring
eck compressor running. between ECU
terminal A/C and
amplifier.
BAD BAD
Repair or replace.
Check that there is voltage between |BAD .
o . Repair or replace.
amplifier terminal and body ground.
OK
Check wiring between amplifier BAD .
and ECU or compressor. Repair or replace,




F1-48

EFI SYSTEM - Troubleshooting with Volt/Ohmmeter

FI5485

Oxygen Sensor 1 E1

CHECK CONNECTOR ECU
VF1

Lo

_______ -~ — —— — — —
xygen Sensor Heater 14

7]

Oxygen Sensor 2

VM

T

e . N e ———

xygen Sensor Heater 2\

I\

FI5548

Ehere is no voltage between ECU terminals VF1 or VF2 and E1 (E11).

|

!

VF2 and body ground.

Check that there is specified voltage between ECU terminal VF1 or

NO 4 OK

k)heck wiring between ECU terminal E1 (E11) and body ground. I

4 OK

[ Try another ECU.

]

Check for air suction into exhaust
system.

BAD

} BAD

| Repair or replace.

]

Voltmeter

-—

+G
Vi

FI5566
FI5564

§ OK

Repair air suction.

BAD —
l Check for air leak from air induction system. l——l Repair air leak.

§ OK

I Check spark plugs.

OK

[ Cf'leck distributor and ignition system. |——|BAD Repair or replace.
y OK

LCheck fuel pressure.
JOK

IEheck injectors.
§ OK

LCheck cold start injector. *
§ OK

LCheck air flow meter.
3 OK

BAD

BAD

BAD

{——={ Repair or replace.

Repair or replace.

—={ Repair or replace.

BAD -
f—={ Repair or replace.

BAD
| ——| Repairorreplace. |

Eheck operation of oxygen sensors. —l__OK_.L System normal.

}BAD

Check wiring between oxygen sensors
and ECU connectors.

BAD

Repair wiring.

§ OK

I Replace oxygen sensors.

i

* Rich malfunction only
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EFISYSTEM - Troubleshooting with Volt/Ohmmeter
California vehicles only
ECU
[ +B
(+B1)
EGR Gas Temp. Sensor
EGR Valve J  THG
q E2
E1
E11
__J_._.
FI5491
ECU ® ® No voltage between ECU terminals THG and E2.
IG SW ON)
THG E2
Voltmeter ®Check that there is voltage between ECU terminal
+B (+B1) and body ground. (IG SW ON)
Ok - oK NO
- Refer to No. 1.
FI5559
(See page FI-34)
EC @ Check wiring between ECU terminal E1 (E11) and body ground.
----- F—..-i.-r- (a]u]s]u]s]s] a]s] T~
[BO00000)B000Y) |[HE0D0C I0CCOM, OK BAD
Voltmeter\\w/ R ir or repl
| epair or replace.
of ) BAD -
o Check EGR system. Repair or replace.
oK
A , ® Check EGR gas temp.
sensor. (See page FI-84)
BAD oK
Replace EGR gas Check wiring between ECU and
temp. sensor. EGR gas temp. sensor.
oK BAD
Try another ECU. Repair or replace.
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