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FOREWORD

This Workshop Manualcontains procedures for re-
moval, disassembly, inspection, adjustment, reas-
sembly and installation, etc. for service mechanics.
Use the manuals indicated on the following page in
combination with this manualas required.

All information, illustrations and product descrip-
tions contained in this manual are current as at the
time of publication. We, however, reserve the right
to make changes at any time without prior notice or
obligation.
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RELATED PUBLICATIONS
TECHNICAL INFORMATION MANUAL

WORKSHOP MANUAL' 
Chassis Group

<Europe>

<General Export, GCC and
Australia>

Engine Group

ELECTRICAL WIRING
<Europe>

<General Export, GCC and
Australia>

PARTS CATALOGUE
<Europe>
<General Export, GCC>

PYUE92O1

PWUE9119 (Loose-leaf edition)
PWUE9l 1 9-E (Supplement)
PWUEgl 1 9-F (Supplement)
PWUE91 1 9-G (Supplement)
PWUE9119 (Loose-leaf edition)
PWUE9203 (Basic)
PWUE9203-1 (Supplement)'
PWUE9203-2 (Supplement)
PWUE9203-3 (Supplement)
PWUE9203-4 (Supplement)
PWUE9203-5 (Supplement)
PWEEtrtrtrEt (Loose-leaf edition)

PHUE9201 (Loose-leaf edition)
PHUE9201 -D (Supplemen$
PHUE9201 -E (Supplement)
PHUE9201 -F (Supplement)
PHUE9201 -G (Supplement)
PHUE9406 (Basic)
PHUE9406-1 (Supplement)
PHUE9406-2 (Supplement)
PHUE9406-3 (Supplement)

B608K4O8Atr
8808K4O8Atr

WARNINGS REGARDING OF SUPPLEMENTAL RESTRAINT SYSTEM
(sRs) EQUIPPED VEHICLES
WARNING!
tii improper servlce or malntenance of any component of the SRS, or any -SRgrelaled @mponent,- - 

can lead to personal Inlury or death to servlce personnel (from Inadvertent flrlng of the alr
bag) or to the driver (from renderlng the SRS inoperatlve).

(2) tf ii ts possible that the SRS componente are subfected _to heat oYe-r 99:C_ (_299:F) ln baltlng
or in drying after painting, remove the SRS componerrts (air bag module, SRS-ECU) beforchand.

(3) Servicqor maintenance of any SRS component or SR$related component must be performed
only at an authorlzed MITSUBISHI dealer.

(4) MITSUBISHI dealer personnel must thoroughly revlew this manual, and especially lts GROUP
S2B - Supplemental Restraint System (SRS), before beginning any service or maintenance
of any component of the SRS or any SRS'related component.



GENERAL - Vehicle ldentification 00-1

GENERAL OO

GENERAL I

VEHICLE IDENTIFICATION
MODEL
VEHICLES FOR EUROPE

Model code Engine model Transmission model Fuel suffi sll,sgn I . '
Zl6AMJGFL6 6G72 (2,972mt) W6MGl MPI

Zl6AMJGFR6

VEHICLES FOR GENERAL EXPORT

Model code Engine model Transmission model Fuel supply system

Zl6AMNGFL 6G72 (2,972 m() WsMG1 MPI

Zl6AMNGFR

VEHICLES FOR GCC

Model code Engine model Transmission model Fuelsupply system

Zl6AMNGFLW 6G72 (2,972m() WsMGl MPI

CHASSIS NUMBER
The chassis number is stamped on th€ toeboard inside the
engine compartment.
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A J iI B T N z16 A X YüXIOO1 ATTTTTTTTT--r--rrrlllllll12 3 4 5 6 7 8 9 10
v0207AA

ji
3. -

1. Asia 6. Devetopment order
216 - 2,972 mf (Full time 4WD)

2. Japan 7. Sort

g. MrrsuBrsHr A - Passenger car

A - For Europe, right hand drive 8. Model year
B - For Europe, left hand drive X - 1g9g
Y - For General Export or GCC

9. Plant
4. Body style Y - Ohe Motor Vehicle Works

M - 2-door hatchback
10. Serial number

5. Transmission type
N - S-speed manual transmission
J - 6-speed manual transmission
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GENERAL
OUTLINE OF CHANGES
o The engine-EOU in the vehicle for Europe has been changed as follows. Service procedures for

areas which are different from before have been established to conespond to this.
(1) The engine-EGU connector terminal layout has been changed to correspond to changes in the

inhibitor system.

SPECIFICATIONS
GENERAL SPECIFICATIONS

TROUBLESHOOTING

NOTE
Replace the engine-ECu together with the immobilizer-EOU and ignition key.

Items Specifications

Engine control unit identification modelNo.
LHD
RHD

E2f81492
E2T61491
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ON.VEHICLE INSPECTION OF MPI COMPONENTS
POWER SUPPLY AND IGNITION SWITCH{G

Equipment skle
connector

Engine control
unit

Engine control unit connector

?FU1943

rlrlrlrlrl

trol relay or
pump relay
'l

16FOs90

HARNESS INSPECTION

Measure the ignition switch (lG) terminal
input voltage.
o Engine control unit connector:

Disconnected

lgnition switch Voltage (V)

OFF 0-1
ON SV

Repair the
harnegs.
(lgnition
switcfr - lu)
or check the
ignition
ewitcfi
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Measure the power supply voltage of the
control relay.
o lgnifrcn switch: OFF
r Control relay connec'tor:

Disconnected

Voltage (V)

SV

?FU1928

Repairthe
hamess.
(Battery-
@ tel)
(Battery -
O t41)

Ched< for an open-circuit, or a short+irorlt
to earüI, betwen tha engine control unit and
the conbol relay.
o Engine conüol unit connector:

Disconnected
. Conüol relay oonnector:

Disconnected Repairthe
hamess.
(@ t't-tst)
(@ Fl-lta,
Eil

?FU1930

Measure power voltage to the actuator.
o Control relay connec{or:

Connected
o Engine control unit connector:

Connec{ed

Engine Voltage (V)

Cranking 8V or higher

Racing SV

Malfunction
of control
relay or
engine
controlunit

ENGINE CONTROL UNIT POWER EARTH

Engine control unit

v v

9FU0393
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FUEL PUMP

Equipment
connector

v
lll l"ll
ltvt-tl

@

lgnition switch flGl

: @ Equipment sidez connector

@ Hamess side
@nnector

:
7FU2486 :

Equipment
side
@nn@tor

J\.4rz-l uNt I tatal

Engine control unit @nnector

9FUO393
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HARNESS INSPECTION

Check the fuel pump.

. Apply battery voltage to the fuel pump
rehy No. 2 and operate the pump.

E

?F U 0954

Check the earü circuit of the tuel pump.

o Fuel pump oonnector:
Disconnec'töd

Repairthe
hameas.
(@ r?t-
Earüt)

ffi

?FU0964

Check for an open-circuit, or a short€ircuit
to earür, between the fuel pump relay No.2
and the fuelpump.
o Fuel pump relay No.2 connector:

Disconnected
r Fuel pump connoctorl

Disconnected

E
Repairlhe
hamess.
(@m-
@ t2'l)

ffi

?FU096 I

Gheck for an open+ircuit, or a short-circuit
to earth, between the fuel pump relay No.2
and the engine control unit.
o Fuel pump relay No.2 connector:

Disoonnected
o Engine control unit connector:

Disconnected
Repair the
hamess.
(o t-t-Fq)

rFl[ot
Hamess side
connec{or

ffi
q

I

g

?FU0962

Check for continuity between the fuel pump
relay No.2 and the resistor (for fuel pump).

. Fuelpump relay No.2 connector:
Disconnected

o Rgsistor (for fuel pump) connector:
Disconnected

Repair üre
hamess.
(@ t4-
@F)
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.flpalrthe
hamess.
(@ rFl-
@t-?t)

Check for continuity between the resistor
(for fuel pump) and fuel pump.

o Resistor (for fuel pump) connector:
Disconnected

o Fuel pump connector: Disconnected
E

?FU?481

Repair the
hamess.
(lgniüon
switch -
6l-5ll-i) or
cfiec-k the
[nilion switd.

Measure the power supply voltage of the
fuel pump relay No.l.
o Fuel pump relay No.l connector:

Disconnected

lgnition switch Voltage (V)

OFF 0

ON SV

?FU1928

Check for an open-circuit, or a short-circuit
to earth between the fuelpump relay No.1
and the engine control unit.
o Control relay connector:

Disconnected
r Engine control unit connector:

Disconnected
Repairthe
hamess.
(@ rar-84)

Repairthe
hamess.
(@ Fl'
O l-e)
(@Ft-
@ t-rt)?FU2038

Check for continuity between the control
relay No.1 and the control relay No.2.
. Control relay No.1 connector:

Disconnected
r Control relay No.2 connector:

Disconnected
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AIR FLOW SENSOR
Airflowsensor { ll ll
(with built-in intake 'r lJ

air temperature sensor
and barometric pressure

Control relay

Air flow sensor 4

7

r9

3

90

I

@ Equipment side
connector

t-rI tElttotl

@ Harness side
connector

:
I

NI

o

q)

)o
=o

Engine control unit cpnnector

9FUO3

Air flow rate (liters/second)
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HARNESS INSPECTION

Repairthe
harness
(@E- Con-
trol relay)or
check the
contiol relay.

Measure the power supply voltage.
o Connector: Disconnectedo lgnition switch: ON

Voltage (V)

SV

7n 065!t

Repairthe
hamess.
@E-@)

Measure the terminal voltage.
o Connector: Disconnected
o lgnition switch: ON

Voltage (V)

4.8 - 5.2

Repairthe
hamess.
(@ tr-@)

Check for continuity of the earth
circuit.
o Connector: Disconnected

Engine fi,-.r
unit harness
side connector

-of@tll-
f\I
= 7Fw71s

Check for continuity between the air
flow sensor and the engine control
unit.
o Air flow sensor connector: Dis-

connectedo Engine control unit connector:
Disconnected

otc

0( Repair the
harness.
'(oE-E)

-\-------\-F
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\
Temperature

Air flow sensor
(with built-in intake air

.------ temoerature sensor and
barometric pressure sensor)

Temperature

'tzata

INTAKE AIR TEMPERATURE SENSOR

temperature sensor

@ Equipment side
connector

connector

@ Harness side
connector

lntake air
temperature
sensor

72 Engine control unit

7FUO659

Engine control unit connector

v ni;
5V

HARNESS INSPECTION

Check for continuity of the earth
circuit.
o Connector: Disconnected

'Repair the

(@ tr-@)
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7f,,tw

Measure the power supply voltage.
o Connector: Disconnectedo lgnition switch: ON

Voltage (V)

4.5 - 4.9 Repair the
hamess.
(@tr-@)

Air flow sensor -r \l l/
(with burlt-in intake 'r U

atr temperature sensor
and barometric pressure

BAROMETRIC PRESSURE SENSOR

Barometric
pressure sensor

7FU0663

@ Equipment side
connector

Air flow sensor
conneclor

@ Harness side

lh I

Barometric pressure sensor

9FU0393
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HARNESS INSPECTION

Check for continuity of the earth
circuit.
o Connector: Disconnected

''e9

0( Repairthe
hamess.
(@tr-@)

Measure the power supply voltage of
the barometric pressure sensor.
o Connector: Disconnectedo lgnition switch: ON

Voltage (V)

4.8 - 5.2
Repairthe
hamess.
(@E-@)

TFI.n666

Check for an open+ircuit, or a short-
circuit to earth between the engine
control unit and the barometric pres-
sure sensor.o Air flow sensor connector: Dis-

connectedr Engine control unit connector:
Disconnected

@
0( Repairthe

hamess.
(@ tr-E)
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ENGINE COOLANT TEMPERATURE SENSOR

Engine control unit

side Coolant temperature sensor

9FU0106

Engine control unit @nnector

Equipment
connector

@

Coolant temperature
razatt

Q)
o,

=o

o.

=o

Coolant temperature

+

fTt
5V

HARNESS INSPECTION

Check for continuity of the earth
circuit.
r Connector: Disconnected

6n
0ß

Repdirüre
hamess.
(@ tr-@)



13-14 FUEL - On-vehicle Inspection of MPI Components

Measure the power supply voltage.
o Connector:Disconnectedo lgnition swrtch: ON

Voltage (V)

4.5 - 4.9 Repairthe
hamess.
@ tr-@)

THROTTLE POSITION SENSOR

sensor
Equipment side
connector

t.ittdEr
@ Harness side

connector

Engine control ril
5V

q)

o
=

'-
0)
F

Minimum Maxr

Throttle shaft turning angle

Throttle position sensor

Engine control unit connector
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HARNESS INSPECTION

Measure the power supply voltage o{
the throttle position sensor.
o Connector: Disconnected
o lonrtion swrtch:ON

Voltage (V)

4.8 - 5.2
Re.pairthe
ihamess.
(@ E-E)

Harness

Repairthe
hamess.
(@@-@)

Check for continuity of the earth
circuit
o Connector: Disconnected

Repair the
hamess.
(@ E:"8)

Check for an open circuit, or a short-
circuit to earth between the engine
control unit and the throttle position
sensor.
o Throttle posttron sensor connec-

tor: Disconnected @
o(

Engine control unit conneclor
Disconnected
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IDLE POSITION SWITCH

Throttle Position sensor . i /^
(ldle position switch mounted) i\ (n

Engine control unit

"q1

@ Harness side
connector

Throttle shaft turning angle otzoez

@ Equipment side
connector

ff,l!?.r
Throttle position
sensor connector

Engine control unit connector

HARNESS INSPECNON

Measure the power supply voltage of
the idle position switch.
. Connector:Disconnectedo lgnition switch: ON

Voltage (V)

4 or more

@
o( Repair the

harness.
(@ ts-E)

Check for continuity of the earth
circuit.
o Connector: Disconnected

@
o(

Repairthe
harness.
(@ E-E)
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CAM POSITION SENSOR

?FUt309

Control relay

Cam position sensor

@ Equipment side
connector

h
5V7FUO677

Engine control unit connector
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HARNESS INSPECTION

Check for contrnuity between the
cam position sensor and control
relay.

o Cam posrtion sensor connector
:Disconnected

. Control relay connector:
Disconnected

NOTE
Touch ohmmeter probes to
both ends of the harness.

iRepairthe
harness.
(@tr-@El)

ffi

?FUt9'l?

Check for continuity of
the earth circuit.
o Cam position sensor

connector: Disconnected

Repair the

(@[ - Earth)

Check for an open-circuit, or
a short+ircuit to earth
between the cam position
sensor and the engine control
unit.
. Engine coritrol unit

connector: Disconnected
. Cam position sensor

connector: Disconnected

Repairthe
hamess.
@ tr-@),

Measure the impressed voltage
o cam position sensor

connector: Disconnected

. Engine control unit
connector: connected

o lgnition switch: ON

Voltage (V)

4.8 - 5.2

Replace
the engino
control unit.
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O cRANK ANcLE sENsoR

(A Harness side
- connector

Control relayA Crank angle sensor

Q ll -*\,

?FU1856

,->*/ngr","n,of *(1 X

h
5V

tvl

5

0

Output characteristic

Engine control unit connector
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HARNESS INSPECTION

Check for continuity bewveen
the crank angle sensor and the
controlrelay.
a Crank angle sensor connector:

Disconnected
. Control relay connector:

Disconnected

NOTE
Touch ohmmeter probes to both
ends of the harness

hamess.
(@tr-@B)

r:l
l2(----'-\l
L }-J

?FUt948

Check for continuity
of the earth circuit.

. Crank angle sensor
connector: Disconnected

Repair the
narness.
(@tr- Earth )

Check for an open+ircuit, or
a short-circuit to earth
between the crank angle
sensor and the engine control
unit.
. Engine control unit

connector: Disconnected

o Crank angle sensor
connector: Disconnected

Repair the
hamess.
(@ tr-@)

Measure the impressed
voltage.

o Crank angle sensor
connector: Disconnected

Engine control unit
connector: Connected

lgnition switch: ON

Voltage (V)

4.8-5.2

Replace
the engine
control
unit.
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lgnition switch (ST)

IGNITION SWITCH.ST

Engine control unit connector

Engine control unit

ä

9FU0393

HARNESS INSPECTION

Repairthe
hamess.
(E- lgnition
switcfr)

Measure the input voltage to the
engine control unit.
o Engine control unit connector:

Disconnected
o lgnition switch: START

Voltage {V)

8 or more

oK)

o(

Engine control
unit harness
srde connector

Check for continuity of the earth
circuit.
r Engrne control unit connector:

Disconnected oK)

o(
Repairihe
hamess.
(E- eartnl
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VEHICLE SPEED SENSOR

f$
,rygEt l:>

Engine control unit

t.rj-l

E9]

lgnition switch llGl

sideEquipment
connector

-=-qsret

Terminal voltage Ul
Vehicle speed
sensor,m

NI

o
J
c)
t!

9FU0393

HARNESS INSPECNON

Measure the line voltage of the vehi-
cle speed sensor.
o Connector: Disconnected
. lgnition switch: ON

Voltage (V)

B+

€e
o( Repair the

harness.
(@ El-lsni-
tion switch)
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Check the vehicle speed sensor out-
put circuit for continuity.
o Engine control unit connector:

Disconnected
lgnition switch: ON
Move the vehicle

Continuity

A
tr

Measure the power supply voltage of
the vehicle speed sensor.
. Connector:Disconnected
. lgnition switch: oN

@
0(

Voltage (V)

4.5- 4.9 Repairthe
hamess.
(@ E-E)

Check for continuity of the ground
circuit.
o Connector:Disconnected

Repair the
harness.
(@tr
Ground)
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I'
I

Power steerins fluid I
pressure switch ,1. t

m-t
H

=

POWER STEERING FLUID PRESSURE SWITCH

Engine control unit

ON

OFF

700-2,000 1,500-2,000 Pressure tkPa (kg/cm2, psi)l
(7.0-20.0, (15.0-20.0,
100-2941 213-2Ul oßc.r

Engine control unit connector

HARNESS INSPECNON

Repair the
lhamess.

'(@ a- E)

Voltage (V)

SV

Or)
a,

v1\

Measure the power supply voltage.
o Connector:Disconnected
o lgnition switch: ON
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AIR CONDITIONER SWITCH AND POWER RELAY

Air conditioner
control untt

Engine control unit

Engine control unit connector

9FU0393

EI3YRAA2Battery

'll|rlF1 lllcf--.]--|il i ll€-----:ir | |r"rff
I il llll::JAir-conditioner :) I il\i=\:--switch :/'

-ir^

// \ilr-
ilt!t-
ll lil I J\\ llF\---------// . | --- 

i\'

HARNESS INSPECTION

Measure the power supply voltage of
the air conditioner circuit.
o Airconditionerswitch: ONo Engine control unit connector:

Disconnected
. lgnition switch: ON

Voltage (V)

SV

@
0ß

Check the air
conditioner
circuit.
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DETONATION SENSOR

'/

Engine control unil

@ Harness side
connector

7FUIO75

ffi- COnneCIOr A--'

vZY\

9FU0393

HARNESS INSPECNON

Check for an open-circuit or a short-
circuit to earth, between the engine
control unit and detonation sensor.
o Detonation sensor connector:

Disconnected
Engine control unit connector:
Disconnected Repair the

hamess.
(@ ä-E)
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Check for continuity of the earth
circuit.
o Connector: Disconnected

Repair the
harness.(@-
Earth )

ELEGTRIGAL LOAD SWITCH

I
-Engine controlt
unit z'/.

,/ 1oFo2e2

9FU0393

HARNESS INSPECTION

Measure the input voltage of engine
control unit.
o Engine control unit connector:

Disconnected
. Lighting switch: ON

(Tail lamp relay ON)

Voltage (V)

SV

Or)
l,

J-

t!

Check circuit
related to tail
lamp relay
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Measure the input voltage of engine
controlunit.

[ät#::':iü,;;:;"""""' @'(Defogger relay ON)

Voltage (V)

SV

Check circuit
related to de-
fogger relay

Check circuit
related to
stop lamp
relay

Measure the input voltage of engine
controlunit.
o Engine control unit connector:

Disconnected
. Brake pedal: Depressed .

(Stop lamp switch ON)

oK)

vt\Voltage (V)

SV

OXYGEN SENSOR

l | \\ Orygen sdrsor
(Right bank)

@
Equipment side
connector

@
Equipment
connectorj.z-
'lml

r_t
ll
tl

:l

FliI
l-Controlrehy

Engine controlunit

L

76.

Controlrelayy
o
o
q)

E

oo
UJ

V'*^-lr^l

9FU0393

?FU2258
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HARNESS INSPECTION

@, @ Harness side

@ Controt
relay
harness
side

ffi
Check for continuity between the orygen
sensor and the control relay.
o Control relay connector:

Disconnected
. Oxygen sensorconnector:

Disconnected
NOTE
Touch the ohmmeter probes to both ends of
the harness.

Repairthe
hamess.
(@n-@F],
'@ n -o Ft)

ffi

?FU2108

Check for an open-circuit, or a short-
circuit to earth, between the engine
control unit and the oxygen sensor.
o Oxygen sensor connector: Dis-

connectedo Engine control unit connector:
Disconnected Repairthe

han_e_qg.
(oE-@)
@E-E)

t'=ltb I

?FU1133

Check for continuity of the earth
circuit.
. Connector: Disconnected

Repairthe
hamess.
(@tr,@tr-
@)
(@8,@E-
Eadh )
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FAN MOTOR RELAY (RADIATOR FAN, CONDENSER FANI <From 1995 MOdEIS>

Condenser
motor relay
(Hi)

l-
\- - l*,.

Radiator fan
motor relay
tutl l,l
Radiator fan
motor relay

Radiator
fan motor

Condenser
fan motor
relay

Radiator
fan motor
relay

:t l-tl V.t I

-(Lo)

Condenser fan
motor

7FUr366
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HARNESS INSPECTION

Measure input voltage applied to
engine control unit
. Engine control unit connector: Disconnected
. lgnition switch: ON

Voltage (V)

B+
@
0(

Check the
fan motor re-
lay circuit
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INJECTORS

Connector

Solenoid coil

Plunger ---
Needle valve -

@
Injection

Control relay
@ Equipment side

connector

-,

4____

.1 In;"ctot J In1".tot
4 No.6

lniector
No.1

] Inlector
No.5

@

FF

9FUO393

Injector
No.2

I ln;ector

7FVO973

Engine control unit connector



FUEL - On-vehicle Inspection of MPI Components 13-33

IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE} Cl3YI'AD

@ Harness srde
conneclor

-- 
-_--_-_------'-f

__..__- lclraool

@ Equipment srde
connector

ldle speed
control servo

ffi
ffi

Control relay

Ball beanng Magnetrc rolor

LOrl

LOtl

Stepper
motor

Leacl screw
Ball bearrng

Prntle

hrottle bodv seal

9FU0393



13-34 FUEL - On-vehicle Inspection of MPI Components

IGNITION COIL AND POWER TRANSISTOR

@ Harness side
connector

lgnition switch

/Ä

;*
TaVrI
EEI

Equipment side
connector

No. 1 No.2 No.3
14Po*", No.4

tranststor

o
ö

No.5 No.6

Tachometer

Engine control unit

ft
5V

Battery

gfitrllltfrtilnn

9FU0393
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HARNESS INSPECTION

Measure the power supply voltage of
the ignition coil.
r Connector.Disconnected. lgnition switch: oN

Voltage (V)

SV
Repair the
harness.(Oll- lgni-
tion switch)

Measure the power supply voltage of
the ignrtion coil.
. Connector: Disconnectedo lgnition switch: ON 6D

0(
Voltage (V)

SV
Repair the
harness.
(@B - lgni
-tion switch)

Check for an open-circuit, or a short-
circuit to earth between the engine.
control unit and the power transistor.
o Engine control unit connector:

Dlsconnectedo Power transistor connector: Dis-
connected

olc
\_-/

OK
Repairthe
hamess.
(@ tr-tr)

Check foran open-circuit, or a short-
circuit to earth between the power
transistor and the ignition coil. /,-\.. 

Ln#l:T 
coilconnector: Discon- PK). Power transistor connector: Dis-

connected
Repair the
harness.

ilffi_EHi
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Check for continuity of the earth
circuit
o Connector: Disconnected

Repair the
harness.
(@m-
Earth)

Repair the
harness.

iEffi_Hi

Measure the voltage of the control
signal circuit of the power transistor.
o Connector. Drsconnected
o lgnition switch: START OK

0(

Repair the
hamess,
(@tr-@)

Measure the voltage of the tgnitton
timing adjustment termrnal.

r lgnition switch: ON

oK)
_i,

v1\

Voltage (V)

4.0 - 5.2
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PURGE CONTROL SOLENOID VALVE

Control relay

eu,s""'ääif
solenoid valve | 1

@ Equipment side
connector

2

24

--- ( /A/,/ /fiqt=-\ \--'

@ Harness side
connector

Engine control unit

Engine control unit conneclor

9FUO393

HARNESS INSPECTION

rFr
L-_9J

7FU2412

Check for continuity between purge
control solenoid valve and control relay

o Purge control solenoid valve
con nector: Disconnected

. Control relay connector:
. Disconnected

NOTE
Touch the ohmmeter orobes to
both ends of the harness

oK)

o(
tr

Repairthe
hamess.
(@E-@tr)

N:-llii-l
L___:l_J

Engine
control
unit
harness
side
connector

Check for an open-circuit, or a short-
circuit to earth, between the purge
control solenoid valve and the enqine
control unit. 

1--w - 
OK,. Purge controlsolenoid valve \_r/

con nector: Disconnected

' Btiffi"'""Jll3r 
unit connector: 

0( harness.
(oE-E)
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EGR CONTROL SOLENOID VALVE

EGR control solenoid valve
I I tlJt/t7Fulorl

Controlrelay

Equipment
connector

@EGR control
solenoid valve

Engine control unit connector

9FU0393

HARNESS INSPECTION

@Hamess side
connector

Check for continuity between EGR
controlsolenoid valve and control relay

. EGR control solenoid valve
connector: Disconnected

. Control relay connector:
Disconnected

NOTE
Touch the ohmmeter Probes to
both ends of the harness

@ttamess
side
connec-tor

?FU24?O

Repairthe
harness.
(@tr-@tr)

ffi

Check for an open-circuit, or a short-
circuit to earth, bewveen the EGR
control solenoid valve and the engine
control unit.

o EGR control solenoid valve con-
nector: Disconnected

o Engine control unit connector:
Disconnected

A
harness.
(@tr -E)

Enoine control unit
haäess side connector
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FUEL PRESSURE CONTROL VALVE

Fuel pressure
control valve

Equipment
connector

ffi

Control relay

9FU0303

HARNESS INSPECTION

Repairthe
hamess.
(@tr-@tr)

ffi

7FU2470

Check for continuiity between fuel
pressure control solenoid valve and
control relay
. Fuel pressure control solenoid

valve connector: Disconnected

o Control relay connector:
Disconnected

NOTE
Touch the ohmmeter probes to
both ends of the harness

@
0(

Check for an open-circuit, or a short-
circuit to earth, between the fuel
pressure controlsolenoid valve and 7]\
ihe ensine control unit. OK)r Fuel pressüre control solenoid valve\-Z

connector: Disconnected

Engine control unit connector:
Disconnected

A
harness,
(otr-E)

Engine control unit
harness side connector
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WASTE GATE CONTROL SOLENOID VALVE

Waste gate control
solenoid valve

Equipment
connector

t
lEl
ttctl
t-l

HARNESS INSPECTION

Control relay

Engine control unit

Engine control unit connector

9FU0393

Check for continuity between waste
gate control solenoid valve and
control relay.

. Waste gate controlsolenoid
valve connector: Disconnected

o Control relay connector:
Disconnected

NOTE
Touch the ohmmeter probes to
both ends of the harness

Repair the
harness.
@a-@a)

ffi

lFV?412

Check for an open-circuit, or a short-
circuit to earth, between the waste
gtste control solenoid valve and the
engine control unit.
. Waste gate control solenoid valve

connector: Disconnected
. Engine control unit connector:

Disconnected

A
Repair the
hamess.
(@ tr-E)

r-l8=-l
[-5-l
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BOOST METER

@ Equipment side
connector

3

32

Engine
control
unrt

Engine control unit connector

9FU0393

lgnition switch (lGr)

HARNESS INSPECTION

Measure the power supply voltage.
r Connector: Disconnected. lgnition switch: ON

Voltage (V)

SV Repair the
harness.

l- lßF.;,'fläir

@ Harness side connector

Engine control unit Check for an open-circuit or a short-
circuit to earth between the engine
control unit and the boost meter.
o Boost meter connector: Discon-

nectedo Engine control unit connector:
Disconnected

6D

0( Repalrthe
hamess.
(@ tr-@)
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ANTI.LOCK BRAKING SIGNAT

O ABS controlunit
equrpment srde connector

ABS ECU

Engine control unit connector

TERMINAL VOLTAGE CHECK CHART
Engine Gontrol Unit Connector Termlnal Configuratlon

9FU0393

9FU0393

TerminalNo. Check point Check conditions (Engine conditionS) Standard value Remarks

80 Back-up power supply lgnition switch: OFF SV

12 Power supply lgnition switch: ON SV

25

82 lgnition switch lG lgnition switch: ON SV

38 Control relay
(power supply)

lgnition switch: OFF SV

lgnition switch: ON 0-3v

22 Control relay
(fuelpump)

lgnition switch: ON SV

Engine: Running at idle 0-3v

81 Sensor impressed
voltage

lgnition switch: ON 4.5 - 5.5V



FUEL - On-vehicle Inspection of MPI Components 13-43

Terminal
No.

Check point Check conditions (Engine conditions) Standard
value Remarks

90 Air flow sensor Engine: Running at idle 2.2-3.2V

Engine speed: 2,000 r/min

19 Air flow sensor
reset signal

Engine: Running at idle 0-1v

Engine speed: 3,000 r/min 6-9V

72 Intake air temoera-
ture sensor

lgnition
switch: ON

When intake temperature is 0'C {.32'Fl 3.2-3.8V

When intake temperature is 20"C (68'F) 2.3-2.9V

When intake temperature is 40'C (104'F) 1.5-2.1V .

When intake temperature is 80"C (176'F) 0.4-1.0v

85 Barometric
oressure sensor

lgnition
switch:ON

When altitude is 0 m (0 ft.)

When altitude is 1,200 m (3,937 ft.)

3.7-4.3V

3.2-3.8V

83 Water temperature
sensor

lgnition
switch: ON

When water temperature is 0'C (32'F) 3.2-3.8V

When water temperature is 20'C (68"F) 2.3-2.9V

When water temperature is 40'C (104"F) 1.3-1.9V

When water temperature is 80"C (176"F) 0.3-0.9v

84 Throttle position
sensor

lgnition
switch: Kept
in ON state
for more than
1 5 seconds

Th.rottle valve placed in idle position 0.3-1.0v

Throttle valve placed in fully opened position 4.5-5.5V

87 ldle position
switch

lgnition I Throttle valve placed in idle position
e\^rit^h. nNl

0-1v

Throttle valve placed in slightly opened
position

4V or
more

88 Cam position
sensor

Engine: Cranked

Engine: Running at idle

0.2-3.0v

89 Crank angle sensor Engine: Cranked 0.2-3.0v

Engine: Running at idle

71 lgnition switch-ST Engine: Cranked SVor more

86 Vehicle speed
sensor

. lgnition switch: ON
o Move the vehicle slowly forward

0-5V
(Changes
repeated)

37 Power steering
fluid pressure
switch

Engine:
Running at
idle after
warmup

Steering wheel placed in neutral (straight
ahead) position

SV

Steering wheel turned half a turn 0-3v
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Terminal
No.

Check point Check conditions (Engine conditions) Standard
value Remarks

45 Air conditioner
switch 1

Engine:
Running
at idle

Airconditioner switch set to OFF 0-3v

Airconditioner switch set to ON
(Airconditioner compressor in driven state)

SV

57 Air conditioner
switch 2

Engine:
Running
at idle

Airconditioner switch set to OFF 0-3v

. Airconditioner switch set to ON

. Indoor set temperature brought closer to
atmospheric temperature

SV

I Air conditioner
relay

o Engine: Running at idle
. Airconditioner switch: OFF - ON

(Air compressor in driven state)

SV or 6V or
more for a
moment

- 0-3V

21 Fan motor relay
(Lo)

Radiator fan not pperating
(Coolant temperature: below 90'C [194"F|)

B+

Radiator fan operating at low speeds
(Coolant temperature: 95 - 105'C 1203 - 221'Fll

0-3v

20 Fan motor relay
(Hi)

Radiator fan not operating
(Coolant temperature: below 90'C [194"F|)

B+

Radiator fan operating at high speeds
(Coolant temperature: above 105'C 1221"Fll

0-3v

55 Electric load
switch

Engine:
Running at
idle

Lighting switch set to OFF 0-3v

Lighting switch set to ON SV

76
75

Oxygen sensor Engine: Kept running at 2,000 r/min after warmup (Digital
voltmeter to be used for checking)

0 - 0.8V
(Changes
repeated)

Termi-
nal. 55
for rear
bank

1 No. 1 injector Engine: Running at idle after warmup, and accelerated abruply
by depressing accelerator pedal

Falls
temporari-
ly a little
from
1 1 -14V.

14 No. 2 injector

2 No. 3 injector

15 No. 4 injector

3 No. 5 injector

16 No. 6 injector

4 Stepper motor coil
<A1>

Engine: Just after the warmed-up engine has started (for 'l

minute)
SV
tü
0*3v
(Changed
repated)

17 Stepper motor coil
<A'2>

5 Stepper motor coil
<81 >

1B Stepper motor coil
<82>
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Terminal No. Check point Check conditions (Engine conditions) Standard value Remarks

10 Power transistor unit A Engine speed: 3,000 r/min 0.3 - 3V

23 Power transistor unit B

11 Power transistor unit C

24 Purge control solenoid
valve

lgnition switch: ON SV

Start the warmed-up engine and keep the
engine speed at 3,000 r/min

0-3v

7 Fuel pressure control
valve

lgnition switch: ON SV

Engine: From cranking to idling
(within approx. 2 minutes)

0-3v
+

SV

43 Waste gate solenoid
valve

lgnition switch: ON SV

Engine: ldling (when the premium gasoline
is used)

0-3v

32 Turbo nieter lgnition switch: ON 4-13V

Engine: Dgpress the accelerator pedal
abruptly while the engine is idling

Falls
temporarily
from SV

35 Fuel pump relay 2 Engine: Depress the accelerator pedal
abruptly while the engine is idling

Rises
temporarily
from 0 - 3V

58 Engine ignition signal Engine: 3,000 rpm 0.3 - 3V

52 lgnition timing
adjustment terminal

lgnition switch:
ON

lgnition timing adlustment
terminalconnected to
earth

0-1v

lgnition timing adjustment
terminal disconnected
from earth

4.0-5.5V

36 Engine warning lamp lgnition switch: OFF -+ ON 0-3v+,9-13V , ,

(Several .

secondsHer)

6 EGR control solenoid
valve

lgnition switch: ON SV

Engine: Running at id.le and accelerated
abruptly by depressing accelerator pedal

Falls tempo-
rarily from SV.

44 Anti-lock braking signal Engine: Running at idle SV

a When vehicle is started in motion for
the first time after the ignition switch
was placed in ON Position
Vehiile speed: 0 -+ 10 km/h (0 + 0.6
mph)

a

SV

I
0 - 3V (for
a moment)
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GROUP 54

CHASSIS ELECTRICAL

GENERAL
OUTLINE OF CHANGE
The following service procedures have been changed and the system has been changed from an option
to standard equipment to correspond to changes in the immobilizer-EOU.

. Troubleshooting
o lD code reglstration method

IGNITION SWITCH AND IMMOBILIZER SYSTEM
TROUBLESHOOTING
INSPECTION CHART FOR DIAGNOSIS TROUBLE CODES

Diagnosis code No. Inspection items Reference page

11 Transponder communication system 54-1

12 lD codes are not the same or are not registered il-2

INSPECTION PROCEDURE FOR DIAGNOSIS TROUBLE CODES

Code No. 11 Transponder communlcatlon system Probable cause
The lD code of the transponder is not sent to the immobilizer-Ecu immediately after
the ignition switch is tumed to the ON posiüon.

o Mafiunction of tEnsponder
. Mattunction ol Qnition key dng antenna. Matfunction of hamess ot @nnectoro Malfunc-tion of immobilizer-ECU

Does the engine start using the spare
ignition keywhich has had the lD code
registered?

Replace the ignition key that do€o not
wodt.

Re-rcgister the lD code.
(Refer to P.54-5.)

Code No. 11 generated

To inspec{ion procedurc for diagnosis
code No. 12 (Refer to P.54-2

lgnition key dng antenna continuity

Ctrock the followlng connectors.
c€9, c-90

Ghec*the hamess between the immo-
bilizer-ECU andthe ignition key ring an-
tenna.
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Gode No. 12 lD codes are not the same or are not
registered

Probable cause

The lD code which is senl from the transponder is not the same as the lD code
which is registered in the immobilizer-EOU.

o The lD code in the ignition key being used has nol
been properly registered.

o Malfunction ol immobilizer-ECU

Re-register the lD code.
(Refer ro P.54-5.)

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspection procedure No. Rderence page

Communication with the MUT-II is not possible 1 il-z

Diagnosis code No. 54 has been generated by the engine-EGu 2 54-3

lD code cannol be registered using the MUT-II 3 54€

Engine does not start (tums over but does not ignite) 4 w
lmmobilizer-ECU power circuit and earth circuit check 5 il4

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
lnspectlon Procedure 1

Gommunlcation with the MUT-II ls not posslble. Probable cause
The cause is probably a malfunction of the diagnosis line or the immobilizer-ECU
is not functioning.

o Malfunstioi of dhgnoeis line
o Malfunctbn ol harn€ss or cdrnector
o Malfunction of immobilizer-EOU

Chcck the following connectora.
c-70, c-90

Can the MUT-II communicate with the

Ch€c& the
andearthc

Disconnect the engine-EcU connector
C-99 and immobilizer-ECu connector
C-90 and measure at the hamess side
o Continuity between the C-99

terminal No. 91 and C-90 terminal
No. 5
OK: Continuity

Gheck the followlng clnnectorc.
c-90, c-99

Check the ham€ss wi]€ betüreen tho
engine-EOU and immobillzer-EOU, and

Chec* the hamess between the immo-
bilizer-EoU power circuit and the eanh
circuit.
(Refer to inspsction procedure 5.)
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Inspection Procedure 2

Diagnosis code No. 54 has been generated by the
engine-EGU.

Prcbable cause

Theß is a problem wiüt communication betw€on the engine-EGU and the
immobilizer-ECU.

o
o
o

Malfurrction of hamess or connector
Malf unc.tion of immobilizer-EOU
Malfunction of engine-EOU

Chock lho iollowlng conncstorr.
c-21 (r..FrD), c€0 (RHD), c-90, c-99

Disconnect tho engine-EcU @nnector
C-99 and immobilizer-EOU connector
C-90 and measure at the hamess side.
o Continuity between the C-99

terminal No. 91 and C-90 terminal
No. 5
OK: Continuity

Ched< he hamess wire b€twe€n tho
engineECU and immobilizer-ECU, and

ls diagnosis code No. 21 being gener-
ated by the immobilizer-EOU?

Checkthe hamess betweenth€ immobi-
lizer-ECU power circuit and the earth
circuit.

to inspection procedure 5.)

lnspection Procedurc 3

lD code cannot be rcgistered uslng the MUT-tr. Prcbable cause
The cause is probably that the immobilizer-Ecu cannot read the lD oode, or there
is a malfunction of the immobilizEr-ECU.

. Matfunction of transponder
o Malfunction of ignition key ring antenna. Maffunclion of hamess or @nnec.tor. Malfunc.tim of immobilizer-EOu

No ignition keys can be registered. Replace lhe ignition key that cannot be
registercd.

Re-rcgister the lD code.
(Rebr to Pj54-5.)

ls a normal diagnosis code output? To diagnosis cods classifi€tion table
(Refer to P.54-1.)

Checkthe hamoss between the immobi-
lizer-EGU power circuit and the earth
circuit.

to anspection procedure 5.)
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Inspection Procedure 4

Engine does not start (turns over but does not ignite) Probable cause
It the. fuel injectors are not operating, there might be a problem with the Mpl system
in addition to a malfunction of the immobilizer system.
It is normal for this to occur if an attempt is made to start the engine using a key
that has not been properly registered.

. Malfunction of MPI systemo Malfunction of immobilizer system

Checkthe system voltage during crank-
ing.
OK: 8V or more

ls a normal diagnosis code outputlrom
the immobilizer-ECU?

To diagnosis code classilication table
(Refer to P.il-2.1

ls a normal diagnosis code output trom
the engine-Eou?

Refer to GHOUP 13 - Troubleshooting.

To inspection prccedure for when there
is no ignition (Refer to GROUP 13 -
Troubleshooting.)

Checkthe hamess between the immobi-
lizer-EoU power circuit and the earth
circuit.
(Refer to inspection

lnspection Procedure 5

lmmobillzer-ECu power circuit and earth circuit check

Measure at immobilizer-ECU conn€ctor
c-90.
. Disconnect the @nnector and

measure at the hamess side.. lgnition switch: ON
(1) Voltage between terminal No. 7 and

body earth
OK: System voltage

(2) Contlnuity between terminal No. 3
and body earth
OK: Continuity

Check the followlng connectorc.
c-21 (LHD), C-60 (RHD), C-90

Check the hamess botyseen thc immobi-
lizer-EoU and lhe engine control relay,
and repair if necessary.

Checkthe hamoss b€tweenthe immobi-
lizer-ECU and the body earth, and repair
if necessary.
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lgnition Switch and lmmobilizer System/

CHASSIS ELECTRICAL - lsnition switch

CHECK AT IMMOBILIZER.ECU
TERMINAL VOLTAGE CHECK CHART

2trO191

TerminalNo. Signal Check requirements Terminalvoltago

3 lmmobilizer-EGU earth OV

I mmobilizer-EOU power suPPlY lgnition switch: ON System voltage

lgnition switch: Within 5 seconds
afterchanging from ON to OFF

lgnition switch: OFF, or 5 seconds
afterchanging from ON to OFF

0v

IGNITION SWITCH
ID CODE REGISTRATION METHOD
lf using an ignition key that has just been newly purchCsed,
or if the immobilizer-ECU has been replaced., you will need
to register the lD codes for each ignition key being used
into the immobilizer-E0U. (A maximum of eight different lD
codes can be registered.)
Moreover, when the immobilizer-EGU has been replaced, you
will need to use the MUT-II to register the password that
the user specifies into the immobilizer-EOU. (Refer to the
"MUT-II REFERENCE MANUAL" or "MUT-II OPERATING
INSTRUCTIONS" on using the MUT-II.)

Cautlon
Because rcglsterlng of the lD codes ls carried out after
all prevlously-reglstered codes have been erasod, you
should have ready all of the ignltion keys that have already
been reglstered.

1. Connect the MUT-II to the diagnosis connector.

Gaution
Tilm off the lgnltlon swltch before eonnecting or
disconnectlon of the MUT-II.

2. Check that the diagnosis code No. 54 is not being
generated by the engine-ECu. lf it is being generated
check according to the Troubleshooting Procedures.
(Refer to GROUP 13A - Troubleshooting.)

3. Use the ignition key that is to be registered to turn on
the ignition switch.
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,ll_l\\ 4. Use the MUT-II to register the lD code.
lf you are registering two or more keys, pull out the first
key and then insert the next key to be registered and
turn the ignition switch to ON within 5 seconds, and without
disconnecting the MUT-tr.

NOTE
lf more than 5 seconds pass, the engine control relay
which supplies power to the immobilizer-ECU will tum
off, and further registration will not be possible.

Trrn off the ignition switch.
Check that the engine can be started with eacü of the
ignition keys.
Check the diagnosis output from the engine-ECU, and
erase code No. 54 if it appears. (Refer to GROUP 13A
- Troubleshooting.)
Disconnect the MUT-II. This completes the registration
operation.

5.
6.

7.

RJST805016-56
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