EG2-183

3VZ-EENGINE - MFISYSTEM

TROUBLESHOOTING w VOLT OHMMETER

HINT: Because the following troubleshooting procedures are designed for inspection of each sepa-
rate system, the actual troubleshooting procedure may vary somewhat.

However, please refer to these procedures and troubleshoot, conforming to the inspection methods
described.

For example, it is better to first make a simple check of the fuses, fusible links and connecting con-
dition of the connectors before making your inspection according to the procedures listed.

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 com-
puter. If engine trouble occurs even though proper operating voltage is detected in the computer
connector, then the engine control module is faulty and should be replaced.

FUSES AND FUSIBLE LINK LOCATION

Engine Control Module

MAIN FL
No. 2 Relay Biock

ALT
H-Fuse
(80A)

- EF| Main Relay
EF1 Fuse {15A)

No. 1 Junction Block
\ IGN Fuse (7.5A)

GAUGE
Fuse (10A)

STOP
Fuse (15A)

— AM2 H-Fuse (30A)

AM1 H-Fuse (40A)
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EG2-184

3VZ-E ENGINE

MFI SYSTEM

MFI SYSTEM CHECK PROCEDURE

HINT:

connected.

Do all voltage measurements with the connectors

Verify that the battery voltage is 11 V or more when

the ignition switch is in 'ON’ position.
Using a voltmeter with high impedance (1 Ok  Q/V mini-
mum), measure the voltage at each terminal of the

il o wiring connectors.
ECM Terminals
Symbol Terminal Name Symbol Terminal Name Symbol Terminal Name
NE [DISTRIBUTOR VvC [VOLUME AIR FLOW METER BATT [BATTERY e+
G@ |DISTRIBUTOR E2 |SENSOR GROUND +B |EFI MAIN RELAY
G1 |DISTRIBUTOR VS |[VOLUME AIR FLOW METER — -
G2 |DISTRIBUTOR *30X2 |SUB HEATED OXYGEN SENSOR +B1 |EFI MAIN RELAY
IGF |IGNITER THA |INTAKE AIR TEMP. SENSOR -
*'$pD2 |VEHICLE SPEED SENSOR VTA |THROTTLE POSITION SENSOR -
‘284 | TCM SOLENOID THW |ENGINE COOLANT TEMP. SENSOH “'OlL |A/T OIL TEMP. WARNING LIGHT
*IL |PAR/NEUTRAL POSITION SWITCH | IDL [THROTTLE POSITION SENSOR E21 |{SENSOR GROUND
*183 [TCM SOLENOID KNK | KNOCK SENSOR W  |MALFUNCTION INDICATOR LAMP
12 ECVF#’CNHEUTRAL POSITION THG |EGR GAS TEMP. SENSOR *10D2 {O/D MAIN SWITCH
*1§2 |TCM SOLENOID OX1 |HEATED OXYGEN SENSOR STP |STOP LIGHT SWITCH
*IN  |PARK/NEUTRAL POSITION SWITCH "2THO2 |T/F FLUID TEMP. SENSOR SEL2 -
*'81 | TCM SOLENOID *2THO1 {4WD OIL TEMP. SENSOR *p |PATTERN SELECT SWITCH
*21 4 [TRANSFER POSITION SWITCH TE1 |[DLC1 SEL1 -
FPU  [VSV (for FPU) VF |DLC1 *44WD |4WD SWITCH
IGT |IGNITER TE2 |[DLC1 ACT |A/C AMPLIFIER
S§TJ |COLD START INJECTOR - SPD1 |VEHICLE SPEED SENSOR
EGR | vsv (for EGR) - ‘DG | DLC1
HT1 [HEATED OXYGEN SENSOR - A/C |A/C MAGNET SWITCH
AS |VSV (tot PAIR) - *10p1 |CRUISE CONTROL ECU
E1 |ENGINE GROUND - STA |STARTER SWITCH
ACV |VSV (for A/C) - *34T2 |SUB HEATED OXYGEN SENSOR
#10 |{INJECTOR - -
#20 |INJECTOR — _
€01 |[ENGINE GROUND - -
€02 |ENGINE GROUND - -
*1: AIT only *2: 4WD A/T only *3: California only *4: 4WD only
Engine Control Module (ECM) Terminals
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3VZ-E ENGINE MFI SYSTEM

EG2-185

ECM Wiring Connectors Voltage

No. Terminals Condition STD voltage See page
BATT — E1 -
- 9-—14 EG2-186
! +B —E1 Ignition SW ON
+B1 ~ E2
IDL — E2 (E21) Throttle valve open 99— 14
VvC — E2 (E21) - 4.5 - 5.5
2 Ignition SW ON  |Throttle valve fully closed EG2-188
- 0.3 - 0.8
VTA — E2 (E21) (Throttle opener must be cancelled first)
Throttle valve fully open 3.2-49
VC — E2 (E21) - 45— 5.5
Ignition SW ON  {Measuring plate fully closed 4.0 - 5.5
) Measuring plate fully open 0.2 - 0.5 EG2-190
VS — E2 (E21 -
3 S (€21) Idling 2.3 - 2.8
3,000 rpm 03-1.0
THA — E2 (E21) [Ignition SW ON  |Intake air temperature 20°C (68°F) 0.5 — 3.4
4 | THW — E2 (E21) |igniton SW ON  |Engine coolant temperature 80°C (176 °F) 0.2 - 1.0 EG2-192
5 | STA —E1 Cranking 6V or more |EG2-193
#10 EO1 -
—_— Ignition SW ON 9-14 EG2-194
6| #20 ~E02 gnition
7 IGT — E1 Idling Pulse generation |EG2-195
8 W — E1 No trouble (malfunction indicator lamp off) and engine running 9—14 EG2-196
g | STJ —E1 Cranking IEngine coolant temperature 80°C (176°F) 6V ormore [EG2-197
10{ STP —E1 Stop light switch ON 7.5 - 14 EG2-198
Engine Control Module (ECM) Terminals
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EG2-186

O

FiI3714

Voltmeter

2]

Fi2754

Ohmmeter

Cal

OO

FI3502

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
BATT-E1 -
1 +B-E1 No voltage 9-14V
Ignition switch ON
+B1 -E1
' ECM
. ‘I BATT
EFi EFI Main Relay ]
15A
a c L +B
: —I +B1
ignition Switch
AM2
IGN
7.5A
FI5974 = =
. BATT -E1
(1)There is no voltage between ECM terminals BATT and E1.
Voltmeter

ground.

(2) Check that there is voltage between ECM terminal BATT and body

NO OK

ground.

(3) Check wiring between ECM terminal E1 and body

OK

Try another ECM.

BAD

Repair or replace.

Check fuse and fusible link.

BAD

oK

Replace.

Check wiring between fuse and
ECM.

BAD

Repair or replace.




3VZ-EENGINE - MFISYSTEM

EG2-187

- +B(+B1)-E1

(IG SW ON)

(1) There is no voltage between ECM terminals + B (+ B1) and E1.

body ground. (IG SW ON)

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

NO oK

Voitmeter

]
O

F13898

body ground.

(3)Check wiring between ECM terminal E1 and

OK

Try another ECM.

BAD

Repair or replace.

F13502

Repair or replace.

Replace.

and ECM terminal + B (+ B1).

Check fuse, fusible link and ignition BAD
switch.
OK
Check EF | main relay. BAD
oK
Check wiring between EFI main relay BAD
and battery.
oK
Check wiring between EFI main relay BAD

Repair or replace.

Repair or replace.




EG2-188

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
IDL — E2 (E21) Throttle valve open 9~ 14V
VvC - E2 (E21) - 4,5 - 55V
Ignition Throttle valve fully dosed
N It .
2 o votage switch ON (Throttle opener must be 0.3-08V
VTA - E2 (E21) cancelled first) )
Throttle valve fully open 3.2-49YV
ECM
Throttle Position Sensor
E2
DL DL
VIA VTA
Ve vC
E1
F13877 -

Voltmeter

F13898

ECM

IDL.
/

E21

. IDL - E2 (E21)

(1) There is no voltage between ECM terminals IDL and E2 (E21).
(IG SW ON) (Throttle valve open)

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

FI3898

Ohmmeter

P02969

NO OK
Refer to No. 1. BAD Replace or repair.
oK
Check wiring between ECM terminal E1 and body
ground.
oK BAD
Replace or repair.
BAD
(3)Check throttle position sensor.
BAD 0K

Replace or repair throttle
position sensor.

Check wiring between ECM
and throttle position sensor.

OK

Try another ECM.




3VZ-EENGINE - MFISYSTEM

EG2-189

- VC-E2(E21)

(DThere is no voltage between ECM terminals VC and E2 (E21).

(IG SW ON)

Check that there is voltage between ECM terminals + B1 (+ B) and E1.

(IG SW ON)

oK

NO

Refer to No. 1.

Voltmeter

FI3300

P02969

Check wiring between ECM
and throttle position

OK BAD

Repair or replace
wiring.

£13900 M Check throttle position sensor.
BAD oK
0]
O- Repair or replace.
X
0|
Ohmmeter
Try another ECM.
PO2969
e VTA-E2 (E21)
(1)There is no voltage between ECM terminals VTA and E2 (E21).
(IG SW ON)
Voltmeter

(2) Check that there is voltage between ECM terminals VC and

E2 (E21). (IG SW ON)

OK

NO

Perform inspection of

VC

- E2 (E21).

(3) Check throttle position sensor.

BAD

Repair or replace.

OK

Check wiring between ECM
and throttle position sensor.

BAD .
Repair or replace.

oK

Try another ECM.




EG2-190

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
VC — E2 (E21) aniti - 45—-55V
Sg\;lvl g\]l Measuring plate fully closed 40-55V
3 VS — E2 (E21)| voltage Measgring plate fully open 0.2-056V
Idling 23 ~-28V
THA — E2 (E21) 10 SWON | (g 2" temperature 207 0.5~ 3.4V
Volume Air Flow Meter ECM
Ot E21
—0E2
O ( < Ez
5E-okirvs vs
3 _JvC
L_I7hA ve
0 THA
E1
F16069
. VC — E2 (E21)

(1) There is no voltage between ECM terminals VC and E2 (E21).
(IG SW ON)

and

body ground. (IG SW ON)

(2)Check that there is voltage between ECM terminal +B (+B1)

OK

(3) Check volume air flow meter.

BAD

oK

NO

Refer to No. 1.

Fi13898

Replace or repair volume
air flow meter.

Check wiring between ECM and
volume air flow meter.

oK

Voiume Air Flow Meter
Ohmmeter

O

O

O

F13928

E2VCE2
[—J =3

€Y

Try another ECM.

BAD

Replace or repair
wiring.




EG2-191

3VZ-EENGINE - MFISYSTEM

ECM @
Voltmeter =
vC E2 1\ E21
/ /
o
O v
FI3800
Volume Air Flow Meter (3
E2=E2 VS
Dopage "'_l
Ohmmeter

11O
o)
0) o

.« VS -E2(E21)

(IG SW ON)

(1) There is no voltage between ECM terminals VS and E2 (E21)

E2 (E21). (IG SW ON)

(2) Check that there is voltage between ECM terminals VC and

OK NO

Refer to VC — E2 (E21)

(3) Check volume air flow meter.

OK

Check wiring between ECM
and volume air flow meter.

BAD .

Repair or replace.
BAD Repair or replace.
BAD .

Repair or replace.

0K

Try another ECM.

« THA - E2 (E21)

NO

Refer to No. 1.

Check wiring between ECM and
volume air flow meter.

O,
(1) There is no voltage between ECM terminals THA and E2 (E21).
(IG SW ON)
Voltmeter
Check that there is voltage between ECM terminal + B (+ B1)
O and body ground. (IG SW ON)
oK
FIag37 - .
(2) Check intake air temp. sensor.
@ BAD OK
Volume Air Fiow Meter
=go s Replace volume air flow
Ohmmeter ‘“==E2=E2.‘=r|-;|£/}> meter.

E

F13906

OK BAD

Try another ECM.

Repair or replace
wiring.




EG2-192

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
Ignition switch Engine coolant temperature
4 | THW - E2 (E21) No volts ON 80°C (176°F) 0.2-10V

Engine Coolant Temp. Sensor

F——'—LTHW THW

E21

E1

F15971
(1) There is no voltage between ECM terminals THW and E2 (E21).
(IG SW ON)
Voltmeter
v (2) Check that there is voltage between ECM terminal + B ( +B1) and
O 0 body ground. (IG SW ON)
oK NO
Refer to No. 1.
FI3906
Check wiring between ECM terminal E1 and body ground.
oK SAD
Voltmeter (3)Check engine coolant temp. sensor.

Repair or replace.

[==)

BAD oK

O

@)

Replace engine heck wiring between ECM and engine
coolant temp. sensor. coolant temp. sensor.

Fi3898 OK BAD

Try another ECM. Repair or replace.




EG2-193

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
5 STA — E1 No voltage Cranking 6 V or more
To Circuit ECM
ing Rel
Starter Open r:g Hay
Relay
STA
AM1 1 Park/Neutral
40A ) Position
Switch
ALT . {A/T)
_ 80A AN sT1
gll:\l" Terminal
2.0L lgnition Switch 50
Clutch
Start
Battery Switch Starter
" [
PO3018

FI3499

Obmmeter

FI3502

©

Fi0338

Voltmeter

Terminal 50

Starter

(IG SW START)

(1) There is no voltage between ECM terminals STA and E1

Check starter OK ] Check wiring between ECM terminal
operation. STA and starter terminal 50.
BAD oK BAD

Repair or replace.

ground.

(2) Check wiring between ECM terminal E1 and body

Check fusible link, battery, wiring | BAD

BAD

Repair or replace.

and ignition switch.

oK

Repair or replace.

(IG SW START) STD voltage: 6 V or more

(3) Check that there is voltage at terminal 50 of starter.

OK NO

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




EG2-194

Injector

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
8 #10 - EO1 No voltage Ignition switch ON 9-14V
#20 EO2
Ignition Switch ECM
AM2 S
1G2

Check wiring between ECM

terminal # 10 and/or # 20 BAD

-_—
P02977
(1) There is no voltage between ECM terminals # 10 and/or # 20 and
EO1 and/or E02. (IG SW ON)
# 20
Voltmeter (2) Check that there is voltage between ECM terminal # 10 and/or # 20
and body ground.
v
o) .
O o NO OK
Check wiring between ECM terminal EQ1 and/or
13510 E02 and body ground.
OK BAD
# 20 #10 ECM Try another ECM. Repair or replace.
Voltmeter =
! Check fusible link and igniti
OE swi(?((::h. usible fink-and ignition BAD Repair or replace.
= oK
F13508 (3) Check resistance of magnetic coil in each injector
STD resistance: 13.4-14.2 Q
Ohmmeter oK NO

Replace injector.

and battery.

F13183

Repair or replace.




EG2-195

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
7 IGT - E1 No voltage Idling Pales generation
Ignition Switch ECM
S
Q
ﬁ‘i IGT
O IGF
Ignition Coil
w/ Igniter o
> E1
e
£15978

(idling)

(1) There is no voltage between ECM terminals IGT and E1.

(2) Check that there is voltage between ECM terminal IGT and
body ground. (Idling)

OK

Check wiring between ECM terminal E1

BAD

Repair or replace.

Repair or replace.

Replace.

Repair or replace.

Fi3522 and body ground.
" @
EC
- Refer to No. 1. BAD
Voltmeter — TS W V oK
?Wf ’ Check wiring between igniter BAD
Q ~f and distributor.
ﬂ' OK
il Check distributor. BAD
OK
Check wiring between ECM and BAD
igniter.
oK
BAD
Check igniter.
OK
Fi3s02 Try another ECM.

Repair or replace.




EG2-196

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
No trouble (malfunction indicator lamp off) and
8 W - E1 No voltage engine running 8-14V
ECM
Ignition Switch ( )

Malfunction

Indicator

Lamp

Combination Meter
=
Battery

FI5979
® ® There is no voltage between ECM terminals W and E1.
(idling)
Voltmeter . .
® Check that there is voltage between ECM terminal W and body
ground.
O
O NO oK
0
F13500 (3) Check wiring between ECM terminal E1 and body ground
oK BAD
Try another ECM. Repair or replace.
Voltmeter

i

Check GAUGE fuse (10A) and malfunction
indicator lamp.

[
25

oK BAD

FI2773 Repair or replace.

‘ Fuse blows again

Check wiring between ECM BAD
terminal W and fuse.

Repair or replace.

F13502




EG2-197

P10005

Try another ECM.

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
. Engine coolant temperature
9 STJ - E1 No voltage Cranking 80°C (176°F) 6 V or more
ECM
To Ignition Switch <
ST STJ
THW
i, 4 2
s
Start E21
Injector é 13 ' E1
Time Switch
p—14 =
Engine Coolant Temp.
Cold Start
= Injector Sensor
{Rn3se3
(1)There is no voltage between ECM terminals STJ and E1
(IG SW START)
V’o_It_T_e_tTer (2) Check that there is voltage between ECM terminal +B (+B1)
Wand body ground. (IG SW ON)
=
Of oK NO
FI3523 (3)Check cold start injector Refer to No. 1.
BAD OK
Replace cold start Check wiring between ECM and cold
Voltmeter injector. start injector.
mo OK BAD
& Check wiring between ECM terminal E1 and body
ground.
FI3898 0K

Repair or replace
wiring.




EG2-198

FI3497

ground when the brake pedal is depressed:

3VZ-EENGINE - MFISYSTEM
No. Terminals Trouble Condition STD Voltage
10 STP ~ E1 No voltage Stop light switch ON 76— 14V
ECM
Stop Light Switch h
o~0- Q STP
STOP
15A
 E1
S
Fi15972
@ (DThere is no voltage between ECM terminals STP and E1 .
- Wed banaa: ‘aaee ¢
Voltmeter "—ﬁ ‘—V“ 4 (2)Check that there is voltage between ECM terminal STP and body

NO oK

ground.

(3) Check wiring between ECM terminal El and body

OK

BAD

Try another ECM.

Repair or replace.

Check STOP fuse (15 A) and stop light
switch.

BAD

0K

Check wiring between ECM
terminal STP and battery.

Repair or replace.

BAD

Repair or replace.




EG2-199

3VZ-EENGINE - MFISYSTEM
DLC1
ECM
@ 0 VF1 ¥E1
TE1
Sub Heated Oxygen Sensor 0

(California only) E1
—@ --------- = o
Sub Heated Oxygen Sensor HT2

eater
Heated 0H a;n Sensor

B U —

Heated Oxygen Sensor Heater,

To
EFi Main Relay ~™*

FI6077

CD (1) There is no voltage between ECM terminals VF1 and E1.

Check that there is voltage between ECM terminal VF and body

ground.
NO OK
Check wiring between ECM terminal E1 and body ground.
Fi3501 OK BAD
Try another ECM. Repair or replace.
)
Is air leaking into air induction YES | Repair air leak.
system?
NO
Check spark plugs. BAD »{ Repair or replace.
oK
Check distributor and ignition BAD Repair or replace.
system.
OK

CONTINUED ON PAGE EG2-200



EG2-200

3VZ-EENGINE - MFISYSTEM

Voltmeter

Vi

F13894

CONTINUED FROM PAGE EG2-199

Check wiring between heated oxygen
sensor and ECM connector.

OK
Check fuel pressure. BAD Repair or replace.
oK
BAD X
Check injector. Repair or replace.
oK
Check cold start injector.” BAD _T'Repair or replace.
OK
Check volume air flow meter. BAD Repair or replace.
OK
- oK
(1) Check operation of heater System normal.
oxygen sensor.
BAD
BAD

OK

Replace heated oxygen sensor.

Repair wiring.

*Rich malfunction only



EG2-201
3VZ-EENGINE - MFISYSTEM

ECM

EGR Gas Temperature Sensor

> THG

EGR Valve

QE2
YE21
E1

FI3895
(1) There is no voltage between ECM terminals THG and E2 (E21)
(Engine running at 2,000 rpm)
(2) Check that there is voltage between ECM terminal +B (+B1) and
body ground. (IG SW ON)
OK NO
)
Refer to No. 1.
FI3907
@ Check wiring between ECM terminal E1 and body ground.
oK BAD
Voltmeter Repair or replace.
v ]
O
O BAD :
Check EGR system. Repair or replace.
OK
FI3898
(3) Check EGR gas temperature
sensor.
Ohmmeter
BAD oK
Replace EGR gas Check wiring between ECM and
temperature sensor. EGR gas temperature sensor.
OK BAD
r
Try another ECM. Repair or replace.
r"l--"l'J
=y s vl | N
FI2674




