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FOREWORD

This Workshop Manual contains 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 manual as 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 noticsor
obligation.

Allffis,Hffi;dl

General Eilrr
Fuel

Chassis Electrical

,t
(9 Mitsubishi Motors Corporation May 1999
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GENERAL - Vehicle ldentification 00-1

l*
GENERAL OO

GENERAL I

VEHICLE IDENTIFICATION
MODEL
VEHICLES FOR EUROPE

C{,

CHASSIS NUMBER
The chassis number is stamped on the toeboard inside the
engine compartment.

I
(r!

Model code Engine model Transmission model Fuel supply system

Zl6AMJGFL6 6G72 (2,972 m() W6MG1 MPI

Zl6AMJGFR6

VEHICLES FOR GENERAL EXPORT

Model code Engine model Transmission model Fuel supply system

Zl6AMNGFL 6G72 (2,972 mt)' WsMG1 MPI

Zl6AMNGFR

VEHICLES FOR GCC

Model code Engine model Transmission model Fuel supply system

Zl6AMNGFLW 6G72 (2,972m() WsMG1 MPI



00-2 GENERAL - Vehicle ldentification

1. Asia

2. Japan

3. MITSUBISHI
A - For Europe, right hand drive
B - For Europe, left hand drive
Y - For General Export or GCC

4. Body style
M - 2-door hatchback

5. Transmission type
N - S-speed manual transmission
J - 6-speed manual transmission

Y 000001 A
T
t l
r l
910

VO2OTAA

6. Development order
216 - 2,972 m/ (Full time 4WD)

7. Sort
A - Passenger car

8. Model year
x -  1999

9. Plant
Y - Ohe Motor Vehicle Works

10. Serial number

A J M B M N 216 A X
TTTTTTTTrrrrl l l l
12345678

- )

)
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13-2 FUEL - General, Specifications

GENERAL
OUTLINE OF CHANGES
. The engine-EgU in the vehicle for Europe has been changed as follows. Service procedures for

areas wnicn are different from before have been established to correspond to this'
(1) The engine-ECU 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-ECU and ignition key.

J

J

( ,
Y

I

(L)

Items Specifications

Engine control unit identification model No.
LHD
RHD

E2T61492
E2T61491



FUEL - On-vehicle Inspection of Mpl Components 13-3
lI* ON.VEHICLE INSPECTION OF MPI COMPONENTS

POWER SUPPLY AND IGNITION SWITCH.IG

Engine control
unit

Engine control unit connector

9 F u 0 3 9 3

Equipment side
connector

3l

Battery

t l r l r l r l r l
lgnition switch [tG]

fuel pump relay
No. 1

16 FO590

V_r--
| tsower I
I supply I

VV
*t- L.
I suppry I V-V)

t-.ITT F+
? F U 1 9 4 3

HARNESS INSPECTION

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

Disconnected

lgnition switch Voltage (V)
OFF 0 - 1
ON SV

Repair the
narness.
(lgnition
switch - [il)
or check the
ignition
switch



Harness side
connector

? F U t 9 3 0

RePair the
harness.
(Battery -

@ 1T1)
(Battery -
@ Fl)

rur--*" the power supply voltage of the

control relaY'
o lonition switch: OFF
o iontrol relaY connector:

Disconnected

RePair the
harness.
(@ El- Fq)
(O n - rlrl'
E5l)

Check for an open-clrcuit' or a short-circuit '
i" 

"itiri, 
o"t"een the engine control unit and

Engine control unit connector:
Disconnected
Control relaY connector:
Disconnected

1..-----\l

l--\C---l
L_ !--J

Malfunction
of control
relay or
engine
control unit

ilp"*. voltage to the actuator'

o Control relaY connector:
Connected

. Engin" control unit connector:
Connected

Engine Voltage (V)

8V or higherCranking

Racing SV

ENGINE CONTROL UNIT POWER EARTH

9 F U 0 3 9 3



FUEL - On-vehicle Inspection of Mpl Gomponents 13-5
FUEL PUMP

lgnition switch [tG]

Fuel pump
relay No. 1

Fuel pump
relay No.2

O Equipment side
2 connector

Engine control unit

4F,
@ Equipment side

connector

Harness side
connector

Equipment
side
connector

''',&
r-ffi

N- , (J [L r l

Engine control unit connector

? F U 2 4 8 6

9 F U 0 3 9 3



FUEL - On-vehicle Inspection of MPI Components

HARNESS INSPECTION

Check the fuel pump.
r Apply battery voltage to the fuel pump

relay No. 2 and operate the PumP.

I

Repair the
harness.
( @ t I -
Earth)

Check the earth circuit of the fuel pump.
o Fuel pump connector:

Disconnected
f-":l
l-\=--l
[ o  I

?  F  U 0 9 5 4

Repair the
harness.
(@ ilr -
o'r)

Check for an open-circuit, or a short-circuit
to earth, between the fuel pump relay No.2
and the fuel pumP.
r Fuel pump relay No.2 connector:

Disconnected
o Fuel pump connector:

Disconnected

Harness side
connector

w'
Harness

t:i:l
l-\\l
| . o  I

Check for an open-circuit, 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:

Disconnected
r Engine control unit connector:

Disconnected
Repair the
harness.
(o !-.l- Ed)

L:I
l-\\l
L_qJ

? F U 0 9 6 1

Repair the
harness.
(@ a--
o ir)

Check for continuity between the fuel pump
relay No.2 and the resistor (for fuel pump).
o Fuel pump relay No.2 connector:

Disconnected
o Resistor (for fuel pump) connector:

Disconnected

? F U 0 9 6 2



FUEL - On-vehicle Inspection of Mpl Components 13-7

7  F  U 2 4 8 ?

Check for continuity between the resistor
(for fuel pump) and fuel pump.
o Resistor (for fuel pump) connector:

Disconnected
o Fuel pump connector: Disconnected

Repair the
harness.
(@ t3 l -
@ pt)

? F U 1 9 2 8

Measure the power supply voltage of the
fuel pump relay No.1.
r Fuel pump relay No.1 connector;

Disconnected

lgnition switch Voltage (V)

OFF 0

ON SV

Repair the
harness.
(lgnition
switch -
@ lar ?l; or
check the
ignition switch

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

Disconnected
. Engine control unit connector:

Disconnected
Repair the
harness.
(@z-rz)

rF=r
l-\-=-l
L_O J

? F U 2 0 3 8

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

Disconnected
. Control relay No.2 connector:

Disconnected

Repair the
harness.
(@ tlr -
Oi3r)
(@ I -
@ sl)



13-8 FUEL - On-vehicle Inspection of MPI Gomponents

AIR FLOW SENSOR
Air  f low sensor n \ \  l /
(with built- in intake ' '  l j
air temperature sensor
and barometric oressure

)

@ Equipment  s ide
connector

@ Harness s ide
connector

t------l )

N

-

c
o

c)

=
)

ffii
; _______gF!cog

r 6 z a 5 1

Engine control unit connector

9 F U 0 3 9 3

J

Control relay

Air f low sensor

I
Air f low rate (l i ters/second)

a



FUEL - On-vehicle Inspection of MPI Components 13-9
HARNESS INSPECTION

Measure the power supply vol tage.
o Connector:  Disconnected
o lgn i t ion  swi tch :  ON

Voltage (V)

SV
Repair the
harness
(OE - Con-
t rol  relay)or
check the
control relay.7F|.'r]655

t,

F
Measure the terminal vol tage.
o Connector:  Disconnected
o lgni t ion switch: ON

Voltage (V)

4 .8  -  5 .2
@
0(

Repair the
harness.
@tr-@)

t \

2

Check for cont inui ty of the earth
circui t .
o  Connector :D isconnected

@
o( Repair the

harness.
(@ tr-  @)

@ Harness side | -Q-N Engine control
connec to r  l -  b  

- l un i t ha rness

7FUO715

Check for cont inui tv between the air
f low sensor and the enqine control
un i t .
o Air  f low sensor connector:  Dis-

connected
o Engine control  uni t  connector:

Disconnected
8)
0( Repair the

harness.(@tr-tr)

\-_\
/Y_\- t -

q



13-10 FUEL - On-vehicle Inspection of MPI Gomponents

El3YGAA2 IINTAKE AIR TEMPERATURE SENSOR

temoeralure sensor

@ Equipment  s ide
connector

Air  f low sensor
connector

@ Harness stde
connector

Intake a i r
temperature
sensor e

/ l  Engine control unit

7FUO659

Engine control unit connector

J

Air f low sensor
(wi th bui l t - in  in take a i r

-- temperature Sensor and
barometric pressure sensor) c)

c
o

. o
oq)
cc

l

Temperature
tczt t t t Temperature

x f|f
5 V

HARNESS INSPECTION

Check for cont inui ty of the earth
circui t .
r  Connector:  Disconnected @

o( Repair the
harness.
(@tr-@)

a



FUEL - On-vehicle Inspection o!_Mpt Components 13-11

TFtJo{dp

Measure the power supply voltage
o Connector:  Disconnected
e lgni t ion switch: ON

Repair the
harness.
@E-tr)

Ai r  f l ow  senso r  :  l l  i /--__ 
^..- 

(with built-rn intake ,l i ]=--at r  temperature sensor
and barometr ic  pressure
lgl'o1ffi/

BAROMETRIC PRESSURE

Barometr ic
pressure sensor

@ Equipment  srde
connector

Air  f low sensor
connector

@ Harness s ide

Engine  cont ro l  un i t

Barometr ic  pressure sensor

Output volrage (V)

1

0
Barometiic pressure I

760
(30)  rcssr

Engine control unit connector

9 F U 0 3 9 3

(.,



13-12 FUEL - On-vehicle Inspection of Mpl Components

HARNESS INSPECTION

Check for cont inui ty of the earth
c i rcu i t .
o  Connector :D isconnected

Repair the
harness.
(@tr-@)

I

I

Measure the power supply vol tage of
the barometr ic pressure sensor
.  Connector :Drsconnected
o lgn i t ion  swi tch .  ON @

o(
'"IglI
4 . 8  ,  5 . 2

Repair the
harness.
@tr-E)

@ Harness side f-E--Tunit harness
Cgnnector  I -  b  \FStOe COnneCtOr

7FUO666

Check for an open-circui t ,  or a short-
circuit to earth between the engine
control  uni t  and the barometr ic pres-
sure sensor.
o  A i r  f  low sensor  connector :  D is -

connected
r  Eng ine  cont ro l  un i t  connector :

Disconnected

@
Repair the
harness.
(@tr-E)

-\--\---b-

)

)



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

side Coolant temperature sensor

ENGINE COOLANT TEMPERATURE SENSOR

Engine control unit

Equipment
connector

@

i
t
f
I
I
I
I

i
t
l
I
I
t
l

+

ffi
5V

9 F U 0 1 0 6

temperature
sensor /  /
\-1 1/

0)

c(u

. 9
a
o
E

Coolant  temperature

Cl)

(o
-o

Coolant temperature

Engine control unit connector

HARNESS INSPECTION

e9
0(

Check for cont inui ty of the earth
cr rcur t .
.  Connector .  Drsconnected

Repair the
harness.
(@tr-@)



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

Harness stde
conneclor

Repair the
harness.
(@tr-E)

Measure the Power suPPlY voltage.

o  Connector :D isconnected
o lgn i t ion  swr tch  ON

Voltage (V)

4 5  4 . 9

THROTTLE POSITION SENSOR

7 , , - -1  |  l i  i \ t
z 

Thrott le Posit ion

@ Equipment  s ide
connector

@ Harness s ide
connector

Engine contro l

Engine control unit connector

(o
-o

(o
. E
E

F

M i n r m u m M a x t m u m

Throttle posltlon sensor

VVA
t* I
* I t

5 V

\-t



FUEL - On-vehicle Inspection of MPI Components 13-15
HARNESS INSPECTION

Repair the
harness.
@m-E)

j  Measure the power supply vol tage of
the  th ro t t le  pos t t ton  sensor .
o Connector Disconnected
o lgn i t ion  swi tch  ON

Voltage (V)

4 8  -  5 . 2
Harness

Check for cont inui ty of the earth
circui t
o  Connector .  D isconnected @

0( Repair the
harness.
(@E-@)

Engine contro l
uni t  harness
srde connector

Check for an open circui t ,  or a short-
circui t  to earth between the engine
control  uni t  and the thrott le oosi t ion
sensor.
o  Thro t t le  pos t t ton  sensor  connec-

to r ;  D isconnected
o Eng ine  cont ro l  un t t  connector

D isconnected

@
o( Repair the

harness.
(@ tr-  @)



13-16 FUEL - On-vehicle Inspection of MPI Components

IDLE POSITION SWITCH

Throttle position sensor .. i
( ldle position switch mounted) '

Engine control unit"q1

-
C o  1 a

o

(o
c ^
-  I t
t -

F

@ Harness s ide
connector

@ Equipment  s ide
connector

{r.,frq
Throttle oosition
sensor connector

Throt t le  shaf  t  turn ing angle or  zoez

HARNESS INSPECTION

Engine control unit connector

9 F U 0 3 9 3

7FVO674

)

Check for cont inui ty of the earth
cr rc  u  r t .
o  Connector .D isconnected

)

l d le  pos t t ton
swrtcn

---*g:({u*)
5ELIT

Measure the power supply voltage of
the idle oosit ion switch.
o Connector:  Disconnected
e lgni t ion switch: ON @

0(
Voltage (V)

4 or more
Repair the
harness.
(@ tr-  E)

Repair the
harness.
(@ tr-  @)



FUEL - On-vehicle Inspection of Mpl Components 13-17

Lam posttton sensor

I

I

0
I
I
I
I

i
i

I-f
I

@ Equipment side
connector

2/

Y

fi
5 V

0

a)
(o=

(o

-
,c)

)

t

CAM POSITION SENSOR

7 F U 1 3 0 9

Control relay

Output characteristic

Engine control unit connector



13-18 FUEL - On-vehicle Inspection of MPI Components

Repair the
harness.
(@tr€tr)

Check for cont inui ty between the
cam posit ion sensor and control
relay.
o Cam posit ion sensor connector

:Disconnected
r Control  relay connector:

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

0e
0(

? F U 1 9 4 ?

Check for cont inui ty of
the earth circui t .
o Cam posit ion sensor

connector:  Disconnected

Repair the

(@f -  Earth)

Check for an open-circuit, or
a short-circuit to earth
between the cam position
sensor and the engine control
un i t .
.  Engine control  uni t

connector:  Disconnected

Cam posit ion sensor
connector: Disconnected

Repair the
harness.
(@tr-@)

f--..-:{t
l-'n-l
L :____J

Engine control
unit harness
side connector

6AF0058

Replace
the engine
control  uni t .

Measure the tmpressed voltage

r Cam position sensor
connector: Disconnected

. Engine control  uni t
connector: Connected

. lgni t ion switch: ON

Voltage (V)

4.8 -  5 .2

U



FUEL - On-vehicle Inspection of Mpl Components 13-19
CRANK ANGLE SENSOR

crank alqlgJnsor

? F U 1 8 5 6

Control relay

Engine contro l  uni t

Crank angle sensor \\1 /-N

@ Harness side
connector

tvl
5

0

Engine control unit connector

Output characteristic
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G===l
l-\--=-l
[ o l

? F U 1 9 4 8

Check for continuity between
the crank angle sensor and the
control relay.
r  Crank angle sensor connector:

Disconnected
r Control relay connector:

Disconnected

NOTE
Touch ohmmeter probes to both
ends of the harness

Repair the
harness.
(@tr€E)

Check for cont inui ty
of the earth circui t .
o Crank angle sensor

connector:  Disconnected

Repair the
harness.
(@tr-l- Earth )

Engine control
unrt harness
side connector

Check for an open-circui t ,  or
a short-clrcuit to earth
between the crank angle
sensor and the engine control
unr t .
.  Engine control  uni t

connector:  Disconnected
o Crank angle sensor

connector:  Disconnected

@
0( Repair the

harness.
(@E-E)

Measure the impressed
voltage.
.  Crank angle sensor

connector:  Disconnected
o Engine control  uni t

connector:  Connected
. lgni t ion switch: ON

@
Voltage (V)

4.8-5.2

Replace
tne engtne
control
un i t .
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lgn i t ion swi tch (ST)

IGNITION SWITCH.ST

Engine control unit connector

El3YNAA

Engine  cont ro l  un i l

V

t
9 F U 0 3 9 3

HARNESS INSPECTION

Measure  the  rnpu t  vo l t age  to  t he
eng ine  con t ro l  un i t
o  Eng ine  con t ro l  un i t  connec to r

Disconnected
o  l gn r t ron  sw i t ch  START e'

0(Vol tage (V)

8 or  more

Repair the
harness.
(fl- lgnition
switch)

Engrne contro l
unr t  harness
srde connector

Check for cont inui ty of the earth
crrcu r t ,
o  Eng ine  cont ro l  un i t  connector

D isconnected

Repair the
harness.
(@- Earth)

i
. l .

lrIv
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VEHICLE SPEED SENSOR

/ .  c ' 6 .
/ o \ -

N)-l.ilJ /ls,.o
-r1.," \]-{;z
,7i9fl

' - t \ /

?x' / \,/ /'X ,  / /
.t l'y' q
>,\-.y i
! r . / . . /
/  . / l

I

side

Vehicle speed
sensor

7FU1431

Engine control unit connector

9 F U O 3 9 3

Equipment
conneclor
-9-qmI

Engine control unit

E----_l
l* A I
lf*/ I
t+ |

Terminal voltage (V)

,ffi
)

)

)

Vehic le speed {km/h (mph) l

HARNESS INSPECTION

Measure the l ine vol tage of the vehi-
cle speed sensor.
o Connector:Disconnected
o lgni t ion switch: ON

Voltage (V)

B +

@
0( Reparr the

harness.
(@ E-lsni-
tion switch)



FUEL - On-vehicle Inspection of MPI Components 13-23

\L

I

Check the vehicle speed sensor out-
put c ircui t  for cont inui ty.
o Engine control unit connector:

Disconnected
o lgni t ion switch: ON
o Move the vehicle

Continui ty

A
tr

Measure the power supply vol tage of
the vehicle speed sensor.
o Connector:  Disconnected
o lgni t ion switch: ON ,@

OK
Voltage (V)

4 .5  -  4 .9 Repair the
harness.
@ts-E)

Check for cont inui ty of the ground
crrcu r t .
o Connector:  Disconnected

@
0( Repair the

harness .
(@tr
Ground)
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POWER STEERING FLUID PRESSURE SWITCH

\\$\\ ))

700-2,000 1,500-2,000
(7 .0-20.0, (15.0-20 0,
100-284) 213-284)

Engine contro l  unl t

Power steering fluid
pressure switch

o,.ol"tt"" 
IkPa (kg/cm2' Psi)]

Engine control unit connector

Measure the Power suPPlY voltage
o Connector .D isconnected
o lgn i t ion  swi tch :  ON

@ Harness s ide
connector

O N

O F F

HARNESS INSPECTION

€D
0((

Repair the
harness.
(@tr-E)

U
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AIR CONDITIONER SWITCH AND POWER RELAY

r r r r r f f l + t  t t : = ! t , l
, , , , L , - - ] : _ -
J ' i l t  ,  ! - 1 - r  !  \ i l ,  -  ,  

- l r , r

I  r l  i  i l i <+ ,A t r - cono l l l one t  : )  I  l l
\ \ - :  . - - : - - . ^ , ; + ^ h

o
( )

Air  condi t ioner
compressor  tock
contro l ler

o r  \ \ - : -  r
Air conditioner Dual  pressure

swrtch

Engine  cont ro l  un i t

Engine control unit connector

9 F U 0 3 9 3

Battery

Lq {q

HARNESS INSPECTION

Engine contro l
uni t  harness
srde connector

7FVO695

Measure the power supply voltage of
the air  condit ioner circui t .
o Air  condit ioner switch: ON
o Engine control  uni t  connector:

Voltage (V)

SV

Check the  a i r
condit ioner
c r rcu  r t .
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DETONATION SENSOR

'r/'

Engine contro l  uni t

@ Equrpmen t  s rde
connector

@ Harness s ide
connector

Engine control unit connector

I

)

I

9 F U 0 3 9 3

HARNESS INSPECTION

Engine contro l
uni t  harness
srde connector

Check for an ooen-circui t  or a short-
circui t  to earth, between the engine
control  uni t  and detonat ion sensor.
o Detonat ion sensor connector:

Disconnected
Engine control  uni t  connector:
Disconnected

Repair the
harness.
(@a-tr)

)
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Reparr the
harness.
(@tr-
Earth )

Check for contrnuity of the earth
circui t .
r  Connector:  Disconnected@ Harness s ide

conneclor

ELECTRICAL LOAD SWITCH

Engine control unit connector

9 F U 0 3 9 3

E n c t r n e
cont ro l
u n r t

Check circui t
related to tai l
lamp relay

HARNESS INSPECTION

Measure the input vol tage of engine
control  untt .
o Engine control  uni t  connector:

Disconnected
. Light ing switch: ON

(Tai l  lamp relaY ON)

Voltage (V)

SV
Engine contro l
unr t  harness
srde connector

7FUO689
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I

)

OXYGEN SENSOR

|  |  \ \

Theoretical Ai F

bank)
sensor Oxygen sensor

(Right bank)

@
Equipment side
connector

@
Equipmen
connector

-Azl-'mt side

Control relay

Engine control unit

controt retay y )

7  F  U ? ? 5 8

W
)

Measure the input vol tage of engine
control  uni t .
o Engine control  unrt  connector:

Disconnected
o Defogger switch: ON

(Defogger relay ON)

Voltage (V)

SV

Check circui t
related to de-
fogger relay

Measure the input vol tage of engine
control  uni t .
o Engine control  uni t  connector:

Disconnected
Brake pedal:  Depressed .
(Stop lamp switch ON)

Voltage (V)

SV

Check circurt
related to
stop lamp
relay

9 F U 0 3 9 3
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HARNESS INSPECTION

@, @ Harness side

Control
relay
harness
side

lF]
l-\-=-l
[ oJ

7  F  U ? 1 , 0 7

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

Disconnected
. Oxygen sensor connector:

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

@
0( Repair the

narness.
( @  t - - @  r ,
@ 1 1 r - O  . )

lF=l
l-\------l
[ o l

? F U 2 1 0 8

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

connected
o Engine control  uni t  connector:

Disconnected
@
OK

Repair the
harness.
(@ E- m)(@ tr- tr)

r;;--)
P\-il
t_o J

? F U 1 1 3 3

Check for cont inui ty of the earth
crrcurt .
o  Connector :D isconnected

@
0(

Repair the
harness.
(@tr,@tr-
@)
(@ts,@E-
Earth )
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FAN MOTOR RELAY (RADIATOR FAN, CONDENSER FANI <From 1995 models>

I

To air conditioner
compressor

I
Condenser fan
moror

7ru l366

Engine control unit connector

)

lgn i t ion swi tch ( lG)

Radiator
fan motor

Condenser
fan motor
relay

Radiator
fan motor
relav
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HARNESS INSPECTION

Measure input vol tage appl ied to
engine control  uni t
r  Engine control  uni t  connector:  Disconnected
o lgni t ion switch: ON

Voltage (V)

B +
@
o(Engine control

unrt harness side
connector

6FU2008

Check the
fan motor re-
lay circui t
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(INJECTORS

7FU0803

Injector :
(Front bank connector) I

Control relay

.Resistci '

1 Injector InJector

@ Equipment  s ide
connector

; - - -

5 _ _ _ _ _

1 ln1u . to t
4 N o 6

J Inr""tot

I
InJector
No .  1 No .  5

@

o . 3

@

7FUO973

Connector

Solenoid coil -

Plunger -----

Needle valve --

@
Injection

Engine control unit connector

9 F U 0 3 9 3

InJector
N o . 2

)
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(stepper motod

IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE)
@ Harness  s rde

connector
- r

i sEulgq

@ Equipment  srde
connector

INY'YilI
I N / I \    / I

K{rc1
ld le  speed
control servo

PICK  UP
-<

A

PICK  UP
>-

PICK  UP
>-

5 1B Engrne  con t ro l  un i l

h, h.,h, h.,
YYY Y

Engine control unit connector

Cont ro l  re lay

S t e n n o r

n.totor

B a  I  b e a r r n g .  Magne l rc  ro lo r

C o r l

C o r l

B a l l  b e a r n q
Lcacl screw

F__ pinl le

TWW
Thro t t le  body  sea l  z r

9 F U 0 3 9
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IGNITION COIL AND POWER TRANSISTOR

lgnition cotl
(power translstorl

@ Harness s ide
connector

1ffil

Engine contro l  uni t

b
Equrpment  s t
conneclor

lgni t ion swi tch

,*$ lt
Engine control unit connector

9 F U 0 3 9 3

ft
5 V

I
7rv1059

I

Battery

check
con l ro
te rmrna l

tF-

@

t o

g!tr f,'+'rtt*ftr
@ Harness s ide connector

g!trf,'+'',rt*,ftl
@ -  1  @ - 2
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HARNESS INSPECTION

Connector .  Disconnected
lgn r t ron  sw i t ch  ON @

0( Repa i r  the
ha rness
(@i3  lgnr
t ron  swr tch)

H a r n e s s  s t d e
connector

Measure  the  power  supp i y  vo l t aqe  o f
t n e  t g n t t t o n  c o t l
.  Connec to r  D rsconnec ted
o  l g n r t r o n  s w i t c h .  O N

t--- 
- 

vorrase ,* 
- -l

t  . ' , -  
l

: ' -  I

8'
0(

Repa i r  the
harness .
( @ G  -  l g n i
- t ion switch)

Harness s ide
connector

Check for an open-circui t ,  or a short-
circui t  to earth between the engrne .
con t ro l  un i t  and the  power  t rans is to r
o  Eng ine  cont ro l  unr t  connector .

D isconnected
o Power  t ransrs to r  connector .  D is_

connected

o( Repair the
narness.
@ [d_ L8_-])

Check for an open-circui t ,  or a short-
circui t  to earth between the power
t rans is to r  and the  ign i t ron  co i l .
o  lgnr t ion  co i l  connector  Drscon

rrected
Power  t r ans i s to r  connec to r  D ts
connec ted

Repa i r  the
harness .
{Qtr Q Q=l
( ( A ) 1 1 - ( B ) 2 )
t6E-6ir

)
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Check for cont inui ty of the earth
circui t
o  Connector .  D isconnected @

0( Repair the
narness.
(@m -
Earth)

I

I

I

I

Reparr the
narness.
((o[=3 - Fd)

Bffi-Hi

Measure  the  vo l t age  o f  t he  con t ro l
s rgna l  c l r cu r t  o f  t he  power  l r ans i s to r

o  Connec to r .  D i sconnec ted
o  l gn r t i on  swr t ch  START

A
Repair the
harness.
(@ n-  M)

Measure  the  vo l t age  o f  t he  t gn t t t on
t im ing  ad lus tmen t  t e rm tna l

o  l gn i t r on  sw i t ch  ON ,@,
0(

Vol tage (V)

4 0 5 2

@ lgnr t ion t imtng
adlustment
connector
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PURGE GONTROL SOLENOID VALVE

@ Harness s ide
connector

Control relay

Purse coiill
solenoid valve ,l i

@ Equipment  s ide
connector

Engine contro l  uni t

Engine control unit connector

9 F U 0 3 9 3

7F  U247  2

Check for cont inui ty between purge
control  solenoid valve and control  relav.
r  Purge control  solenoid valve

connector:  Disconnected
r Control  relay connector:

.  Disconnected

NOTE
Touch the ohmmeter probes to
both ends of the harness

,@
OK Repair the

harness.
(@tr-@tr)

f  \ ^  )

adj
Engine
control
uni t
L ^ . ^ ^ ^ ^
t r o t  i l Y ) J

sroe
connector

Check for an open-circui t ,  or a short-
crrcurt  to earth, between the purge
cor r t ro l  so leno id  va lve  and the  enq ine
cont ro l  un t t .

Purge control  solenoid valve
connector:  Disconnected
Eng ine  cont ro l  un i t  connector :
Disconnected Repa i r  the

h ^ . ^ ^ ^ ^
r d t  t u 5 5 .

(@tr-tr)

i.l)
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El3YZBA IEGR CONTROL SOLENOID VALVE

EGR contro l  so lenoid valve

- )  I  /  /  7E r  , r ,

@ Equipment  s ide
connector

EGR contro l
solenoid valve

I

I

Control relay

p-

9 F U 0 3 9 3

HARNESS INSPECTION

Check for cont inurtY between EGR
control  solenoid 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

Repair the
harness.
(@tr_@n)

7  F  V?4 ' , 1o

(-t
lx-{l
L__O_J

Repair the
harness.
(@E -E)

Check for an open-ctrcui t ,  or a short-
circui t  to earth, between the EGR
control  solenoid valve and the engtne /-
con t ro l  un i t .  

d l ru  t "e  e"v ' r rv  

Of )
o EGR control solenoid valve con- \---l

nector:  Disconnected

' 
5[13:;"J:or 

unit connector: 
0(

@ Harness side
connector

control unit
; side connector

r-
I.tr

11 
-

I
= 

o1lot25
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FUEL PRESSURE CONTROL VALVE

HARNESS INSPECTION

@ Equipment  s ide
connector

Fuel  pressure
contro l  va lve

Ens,net--Kll
::1""'l Y t

Engine control unit connector

9 F U 0 3 9 3

Contro l  re lay

r-Ft
l--\-----\l

tb I

7 F V ? 4 7 0

Check for cont inui i ty between fuel
pressure control  solenoid valve and
control  relav
o Fuel pressure control  solenoid

valve connector:  Disconnected
o Control  relay connector:

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

Repair the
harness.
(@E-@m)

Engine contro l  uni t
harness side connector

I
t_

a1
ar -
t
= 

otao62g

Check for an open-circui t ,  or a short-
circui t  to earth, between the fuel
pressure control  solenoid valve and
the engine control  uni t .
o Fuel presslre control  solenord val

connector:  Disconnected
o Engine control  uni t  connector:

Disconnected

""@
0( harness.

(@tr-E)

\ ,
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WASTE GATE CONTROL SOLENOID VALVE

Waste gate control
solenoid valve

7FU 1 007

Waste gate control I
so lenoid valve I  t

@ Equipment  s ide
connector

Engine contro l  uni t

Engine control unit connector

9 F U 0 3 9 3

Control relay

HARNESS INSPECTION

Repair the
harness.
(@tr-@tr)

Check for cont inui ty between waste
gate control  solenoid valve and
control  relay.
.  Waste gate control  solenoid

valve connector,  Disconnected
o Control  relay connector:

Disconnected

NOTE
Touch the ohmmeter probes to
both ends of the harness

@
0(

7 F V?4' -12

Check for an open-circui t ,  or a short-
circui t  to earth, between the waste
gate control  solenoid valve and the
engrne cont ro l  un i t .
.  Waste gate control  solenoid valve

connector:  Disconnected
o Engine control  uni t  connector:

Disconnected

@
0( Repair the

harness.
(@ tr- re)

f-\--l
l-F-l
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lgn i t ion swi tch ( lGr)

@ Equipment  s ide
connector

Boost
meter

32

Eng ine
contro l
un i t

Engine control unit connector

9 F U 0 3 9 3

HARNESS INSPECTION

@ Harness side connector

Measure the power supply vol tage.
o Connector:Disconnected
o lgnrt ion swttch: ON

@
0(

Voltage (V)

SV Repair the
harness.
r@tr ,t9t;,
t lon cor l  t l t r l )

Engine contro l  uni t
harness s ide connector

Check for an open-circutt  or a short-
circui t  to earth between the engine
control  uni t  and the boost meter.
o Boost meter connector:  Discon-

nected
o Engine control  uni t  connector:

Disconnected
@
o(

-\-----\-E=-

\-t
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@ ABS contro l  uni t
equipment  s tde connector

ABS ECU

Engine control unit connector

9 F U 0 3 9 3

I

9 F U 0 3 9 3

6FU1542

TERMINAL VOLTAGE CHECK CHARI
Engine Control Unit Connector Terminal Configuration

I

)

ABS HU

RemarksCheck point Check condit ions (Engine condit ions) Standard value

Back-up power suPPlY lgn i t ion  swi tch :  OFF

lgnit ion switch: ON

lgnit ion switch lG lgnit ion switch: ON

Terminal No.

lgni t ion switch: OFF
Control  relay

lgn i t ionswitch: ON

switch: ON

lgnit ion swrtch: ON

-[as 
-Tsv
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Terminal I  ^,
No.  i  LnecK porn t

il T;iro*;"n,-
I

i  Check condit ions (Engine condit ions)

J---
I  Eng ine :  Runn ing  a t  id le

t';ill3" 
lne'arts

i  Engine speed: 2,000 r imin

2 .2 -3 .2V

1 9 Air f low sensori to* run.or. [rngin". nrnn*g., d;
resel srgnal t_

Engine speed: 3,000 r/min

lgn i t ion
switch: ON

ON

sensor switch: ON

When in take  tempera ture  is  B0"C (176"F)  i  O.+- t .OV

When al t i tude is 0 m (0 f t . ) 3 .7  -4 .3V

When al t i tude is 1,200 m (3,937 f t . )

When water temperature is 0.C (32.F)

When water temperature is 20.C (68.F)

- f
, n  1 \ /  :

v -  |  v  I-f-----r
I  6-9V l
i '

When intake temperature is 0.C (32.F) 
]  
S.Z-S aV 

]
when i nta ke,". p"'.urr r" ; r0 " c i6s " n 

-Es-- 
z su-l"  

_ " _ _ ' _ _ :  
- ' _ : _ :  ' ' "  v  \ v e  ' '  

] ' ' r - z ' r v

when intake temperatulr";0"c (104-n l;;-rrv I

72 I  Intake air  tempera-
I  IUre  Sensor

When water temperature is 40.C ( ' l04.F) 1 . 3 - 1 . 9 V

When water temperature is 80.C (176.F)

Throttle position
sensor

Eng ine :  Cranked

Thrott le valve placed in ful ly opened posit ion

lgnr t ion I Thrott le valve placed in idle posit ion

opened I  4V or

t -
I  r ng tne :  i { unn rng  a t  t d l e

Th.rottle valve placed in idle position

4 .5-5 .5V

71 lgni t ion switch-ST

Vehicle speed
sensor

BVor more

37 | Power steering i Engine: I Sreering wheer praced in neutrar (straight
I  f lu id  pressure I  nunning at  I  ahead)  6os i t ion

switch I  id le after

o  lgn i t ion  swi tch :  ON
o Move the vehicle slowlv forward

0 -5V
(Changes
repeated)

Steering wheel turned half  a turn
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Check condit ions (Engine condit ions)
Standard

value

Aircondit ioner switch set to OFF

Aircondit ioner switch set to ON
(Arrcondit ioner compressor in dr iven state)

Aircondit ioner switch set to OFF

o Aircondit ioner switch set to ON
o lndoor set temperature brought closer to

atmosPheric temPerature

o  Engrne:  Runn ing  a t  id le
r Aircondit ioner switch: OFF - ON

(Air compressor in driven state)

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

Radiator fan operating at low speeds
(Coolant temperature: 95 -  105'C [203 -221'Fi \

Radiator fan not operat lng
(Coolant temperature: below 90'C [194'F])

Eng ine :
Runn ing
at idle

Air  condit ioner
switch 1

Engine:
Running
at idle

Air condit ioner
switch 2

Air condit ioner
relay

SV or 6V or
more for a
momenr^  ^ \ /+ U - J V

Fan motor relaY
(Lo)

Fan motor relaY
(Hi )

Radiator fan operatrng at high speeds
(Coolant temperature: above 105'C 1221'Fl l

Eng ine :
Runn ing  a t
idle

Light ing switch set to OFF 0-3v

Light ing switch set to ON SV

Engine: Kept running at 2,000 r/mrn after
vol imeter to be used for checking)

warmup  (D ig i t a l  l 0 *08V  lTe rm i - -
I (Changes I nal 55
repeated) |  for rear

banK

Fngine: Running at id le after warmup, and accelerated abruply

by depressing accelerator Pedal

Fa l l s
temporari-
ly a l i t t le
from
1 1  - 1 4 V .

No. 5 injector

No. 6 inlector

t lStepper
<A1 >

Stepper
<A2>

Stepper
< 8 1  >

- -
5tepper
<82>

co t l

co i l

. " i f

co i l

Engine. Just af ter
minu te)

the warmeo-uPeng inehas started (for 1
motor

motor

l.no,o,.

' m o t o r l
I

0-3v
(Changed
repated)

Electr ic load
switch

Oxygen,sensor

No. 1 injector

No. 2 inlector

No. 3 injector

No. 4 injector

5

1 8

I

I

U
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Terminal No Check  po in t Check condit ions (Engine condit ions) Standard value Remarks

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

23 Power transistor uni t  B

11 Power transistor uni t  C

24 Purge control  solenoid
valve

lgnit ion switch: ON SV

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

0-3v

7 Fuel pressure control
VAIVE

l gn i t ion  swi tch :  ON SV

Engine :  From crank ing  to  id l ing
(w i th in  approx ,  2  minu tes)

0-3v
I

SV

43 Waste gate solenoid
valve

lgnit ion switch: ON SV

Engine :  ld l ing  (when the  premium gaso l ine
is used)

0-3v

32 Turbo meter lgn i t ion  swi tch :  ON

Engine: Depress the accelerator pedal
abrupt ly  wh i le  the  eng ine  is  id l ing

4 - 1 3 V

-
F A I I S

temporanly
from SV

35

58

Fuel pump relay 2

Eng ine  ign i t ion  s rgna l

Engine: Depress the accelerator pedal
abrupt ly  wh i le  the  eng ine  is  id l ing

Eng ine :  3 ,000 rpm

I Rises
] temporari ly
l f r o m 0 - 3 V

0.3  -  3V

52 l gn i t ion  t im ing
adlustment termrnal

lgni t ion switch
O N

I  gn i t ion  t im ing  ad jus tment
terminal connected to
earth

I  gn i t ion  t im ing  ad jus tment
terminal disconnected
from earth

U _ 1 V

t 4 o-ssv

36 Engine  warn ing  lamp lgnit ion switch: OFF -+ ON 0-3v
I

9 - 1 3 V
(Several
seconds later)

6 EGR cont ro l  so leno id
valve

' t

Eng ine .  Runn ing  a t  id le  and acce le ra ted

Llt t ' t  
bt  d"t t" t t ' . t

Eng ine :  Runn ing  a t  id le

r When vehicle is started in motion for
the f i rst  t ime after the igni t ion switch
was olaced in ON posit ion

o Vehicle speed: 0 --+ 10 km/h (0 --+ 0.6
m o h )

SV

Fal ls ternpo-
rarily from SV.

44 Anti- lock braking signal SV

SV
J
0 - 3V (for
a moment)



54-1 GHASSIS ELECTRICAL - Generar/rgnirion switch and rmmobilizer system

GROUP 54

CHASSIS ELECTRICAL
GENERAL
OUTLINE OF CHANGE
The following seruice 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 registration method

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

NG code No. 12 generated

Code No. 11 generated

I

t

)

Diagnosis code No. Inspection items Reference page

1 1 Transponder communication system 54-1

1 2 lD codes are not the same or are not registered 54-2

INSPECTION PROCEDURE FOR DIAGNOSIS TROUBLE CODES

Code No. 11 Transponder communication system Probable cause
The lD code of the transponder is not sent to the immobilizer-EOU immediately after
the ignition switch is turned to the ON position.

o Malfunction of transponder
. Malfunction of ignition key ring antenna
r Malfunction of harness or connector
. Malfunction of immobilizer-EOU

Does the engine start using the spare
ignilion key which has had the lD code
registered?

To inspection procedure for diagnosis
code No. 12 (Refer to P.54-2.)



CHASSIS ELEGTRICAL - lgnition switch and tmmobitizer system 54-2

Code No. 12 lD codes are not the same or are not
registered

Probable cause

The lD code which is sent from the transponder is not the same as the lD cooe
which is registered in the immobilizer-ECU.

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

. Malfunction of immobilizer-EOU

li";m':"1'lffi l
INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom Inspection procedure No. Reference page

Communication with the MUT-II is not possible 1 54-2

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

lD code cannot be registered using the MUT-II 3 54-3

Engine does not start (turns over but does not ignite) 4 54-4

lmmobilizer-ECU power circuit and earth circuit check 5 54-4

INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
Inspection Procedure 1

Communication with the MUT-II is not possible. Probable cause
The cause is probably a malfunction of the diagnosis line or the immobilizer-EOu
is not functioning.

o Malfunctiofi of diagnosis line
. Malfunction of harness or connector
. Malfunction of immobilizer-ECU

Check the following connectors.
c-70, c-90

Check the engine-EOU power supply
and earth circuit, and repair if necessary.

Can the MUT-II communicate with the
engine-ECU?

Disconnect the engine-ECU connector
C-99 and immobilizer-ECU connector
C-90 and measure at the harness side
. Continuity between the C-99

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

Check the following connectors.
c-90, c-99

Check the harness wire between the
engine-ECU and immobilizer-ECU, and
repair if necessary.

Check the harness between the immo-
bilizer-EoU power circuit and the earth
circuit.
(Refer to inspection procedure 5.)

!)



54-3 CHASSIS ELECTRICAL - lgnition switch and lmmobilizer system

lnspection Procedure 2

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

Probable cause

There is a problem with communication between the enoine-ECU and the
immobil izer-ECU.

a
a
O

Malfunction of harness or connector
Malfunclion of immobilizer-ECU
Malfunction of engine-ECU

T

,e

Check the following connectors.
c-21 (LHD), C-60 (RHD), C-90, C-99

Check the harness wire between the
engine-ECU and immobil izer-ECU, and
repair if necessary

ls diagnosis code No. 21 being gener-
ated bv the immobilizer-ECU?

Checkthe harness between the immobi-
lizer-EOU oower circuit and the earth
circuit.
(Refer to inspection procedure 5.)

Replace the engine-ECU.

Disconnect the engine-EOU connector
C-99 and immobilizer-EOu connector
C-90 and measure at the harness side.
o Continuity between the C-99

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

Inspection Procedure 3

lD code cannot be registered using the MUT-II. Probable cause
The cause is probably that the immobilizer-EOU cannot read the lD code, or there
is a malfunction of the immobilizer-EoU.

. Malfunction of transponder
o Malfunction of ignition key ring antenna
. Malfunction of harness or connector
. Malfunction of immobil izer-ECU

ls a normal diagnosis code output? To diagnosis code classification table
(Refer to P.54-1 .)

Checkthe harness between the immobi-
lizer-ECU power circuit and the earth
circuit.
(Refer to inspection procedure 5.)

U



cHAsSlS ELECTRICAL - lgnition switch and tmmobirizer system 54-4
Inspection Procedure 4

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

. Malfunction of MPI system

. Malfunction of immobilizer system

i t n

I Check trouble symptoms. i]+fneptace tne irroOirirJeCtf 
- 

l

ls a normal diagnosis code output from
the immobilizer-ECU?

To diagnosis code classification table
(Refer to P.54-2.)

ls a normal diagnosis code output from
the engine-ECU?

Refer to GROUP 13 - Troubleshooting.

Inspection Procedure 5

lmmobilizer-ECU power circuit and earth circuit check

Measure at immobilizer-ECU connector
c-90.
o Disconnect the connector and

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

body earth
OK: System voltage

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

Check the following connectors.
c-21 (LHD), C-60 (RHD), C-eo

Checkthe harness between the immobi-
lizer-ECU and the engine control relay,
and repair if necessary.

Checkthe harness between the immobi-
lizer-ECU andthe bodyearth, and repair
rr necessary.

(.I,



54-5
lgnition Switch and lmmobilizer System/

CHASSIS ELECTRICAL - llnition switch

CHECK AT IMMOBILIZER.ECU
TERMINAL VOLTAGE CHECK CHART

2o)FO191

I 2 3 4 5
6 1 6ls 10t1 L C

(

(

IGNITION SWITCH
ID CODE REGISTRATION METHOD
lf using an ignition key that has just been newly purchased,
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-ECU. (A maximum of eight different lD
codes can be registered.)
Moreover, when the immobilizer-ECU has been replaced, you
will need to use the MUT-II to register the password that
the user specifies into the immobilizer-ECU. (Refer to the
"MUT-II REFERENCE MANUAL" or "MUT-II OPERATING ' /
INSTRUCTIONS' on using the MUT-II.) t \
Caution
Because registering of the lD codes is carried out after
all previously-registered codes have been erased, you
should have ready all of the ignition keys that have already
been registered.
1. Connect the MUT-II to the diagnosis connector.

Caution
Turn off the ignition switch before connecting or
disconnection 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.

TerminalNo. Signal Check requirements Terminalvoltage

3 lmmobilizer-ECU earth OV

lmmobilizer-ECU power supply lgnition switch: ON System voltage

lgnition switch: Within 5 seconds
after changing from ON to OFF

lgnition switch: OFF, or 5 seconds
after changing from ON to OFF

OV

!r



CHASSIS ELECTRICAL - lgnition Switch 54-6

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-II.
NOTE
lf more than 5 seconds pass, the engine control relay
which supplies power to the immobilizer-ECU will turn
off, and further registration will not be possible.
Turn off the ignition switch.
Check that the engine can be started with each 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.

4.

5.
6.

7.

8 .

o
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