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FOREWORD

u‘ 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 notice or
obligation.
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© Mitsubishi Motors Corporation May 1998
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(2 ifitis possible that the SRS components are
or in drying after painting, remove the SRS components
RS component or SRS-

(3) Service or maintenance of any S

only at an authorized MITSUBISHI dealer.

(4) MITSUBISHI dealer personnel must thoroughly

52B — Supplemental Restraint System (SRS), before beginning any service or
of any component of the SRS or any SRS-related component.

t of the SRS, or any
ersonnel (from inadverten

subjected to heat over
(air bag module,
related compon

review this manual, and es

UPPLEMENTAL RESTRAINT SYSTEM

SRS-related component,
t firing of the air

93°C (200°F) in baking
SRS-ECU) beforehand.
ent must be performed

pecially its GROUP
maintenance




GENERAL - Vehicle Identification

00-1

GENERAL 00
GENERAL
VEHICLE IDENTIFICATION
MODEL
VEHICLES FOR EUROPE
Model code Engine model Transmission model Fuel supply system
Z16AMJGFL6 6G72 (2,972 m¢) WGMG1 MPI
Z16AMJGFR6
“ VEHICLES FOR GENERAL EXPORT
Model code Engine model Transmission model Fuel supply system
Z16AMNGFL 6G72 (2,972 m¢) W5MG1 MPI
Z16AMNGFR
VEHICLES FOR GCC
Model code Engine model Transmission model Fuel supply system
Z16AMNGFLW 6G72 (2,972 m¢) W5MG1 MPI

CHASSIS NUMBER

engine compartment.

The chassis number is stamped on the toeboard inside the




00-2 GENERAL - Vehicle Identification

-
AT%T?TZ1GTTTMGOO1 &
1 2.3.:4..5 6 7§89 10
: V0207AA
1. Asia 6. Development order
216 — 2,972 m¢ (Full time 4WD)
2. Japan 7. Sort
A — Passenger car
3. MITSUBISHI
A — For Europe, right hand drive 8. Model year
B — For Europe, left hand drive X — 1999
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 — 5-speed manual transmission
J — 6-speed manual transmission

)
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13-2 FUEL — General, Specifications

GENERAL J
OUTLINE OF CHANGES

e The engine-ECU in the vehicle for Europe has been changed as follows. Service procedures for
areas which 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
ltems Specifications
Engine control unit identification model No.
LHD : E2T61492 J
RHD E2T61491
TROUBLESHOOTING
NOTE

Replace the engine-ECU together with the immobilizer-ECU and ignition key.

@




FUEL — On-vehicle Inspection of MPI Components 13-3

o ON-VEHICLE INSPECTION OF MPI COMPONENTS
POWER SUPPLY AND IGNITION SWITCH-IG

Ignition switch [IG]

4
Control Equipment side
relay S connector
2
e 112
16F0292 e =1
1 2

7 - |
% Control relay or :
fuel pump relay
No. 1
16F0590 25 12 38 82

Engine control / V4

unit
Power ower
Supply Supply

TFU1943
Engine control unit connector
= e b 0 | | e | 0 "3 0 o et 0
B B e = 0 o = 5 e 7 P P e 3
“ =] (3% (38} (p%) 1} (381} (V) PN FN FN FNFNFNFN| T 851 %)
b el (S B (ol Vol T (B (00 R NS 1931 131§ 1751 P N Y PR S P =3 O Mol Pl on|on| 3| O [r|
9FU0393
HARNESS INSPECTION
1 Measure the ignition switch (IG) terminal
input voltage.
[:: ® Engine control unit connector:
| D i
é__g__ - Disconnected ety 2
[-: Ignition switch Voltage (V) Repair the

2 = harness.
=L e s i i (Ignition
1 Engine control ON sV =—T> switch - [82])

u_nit harness or check the
side connector ignition
01L0427 switch




13-4 FUEL — On-vehicle Inspection of MPI Components

Measure the power supply voltage of the

control relay.

e Ignition switch: OFF

e Control relay connector:
Disconnected

@ Harness side
connector

3

&R

Voltage (V) Repair the
harness.
(Battery —
@ [3)
(Battery —
@ [4)
3 Engine control | Check for an open-circuit, or a short-circuit
unit harness to earth, between the engine control unit and
side connector

(A Harness side
connector
S

Repair the
y harness.
(@ [2]—[38)
@ 1=,
[25])

Disconnected

the control relay.

e Engine control unit connector: 4
Disconnected

e Control relay connector:

Measure power voltage to the actuator.

e Control relay connector:
Connected

e Engine control unit connector:
Connected

(A Harness side
connector

Malfunction
of control
relay or
engine
control unit

Voltage (V)

ENGINE CONTROL UNIT POWER EARTH E13YDAA

Engine control unit

unit

01A0191
Engine control unit connector

9FU0393

O,




FUEL - On-vehicle Inspection of MPI Components 13-5

.. FuELPUMP

Ignition switch [IG]

Equipment
ide
Fuel pump - H ;
@ Equipment side relay No. 1 connector arness side
connector 4 3 =T NA connector
= J 0RE
12 4X516
314
ON 1
Y L OFF o
2 1 M Fuel
Fuel pump iitinig
3 5 4 relay No. 2
2
LN ot
ONy Y B |
. e |
%1 © Equipment side L
1 4V 2 connector
1
Resistor
(for fuel pump)
A4
(2
® Equipment side
2 connector
Engine control unit 22 35
:}I '
TFU2486
Engine control unit connector
o O | S| 0 = npn ——— =
mwummqmoOHmw ._:"h]A b Smr"xnm H'\;mb‘ qmwgg
“‘”wﬂm@og:“ﬁngg b ,o:h':r'\; ':\; 1 t‘nn ol mwbu’!mqmwo:hﬁj
9FU0393

(1)
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FUEL - On-vehicle Inspection of MPI Components

HARNESS INSPECTION

1

RS
(© Harness side

connector

TFU2476

Check the fuel pump.

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

)

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

Disconnected
==
321 ;@@ 3
1514 =
Harness side Repair the
connector = harness.
= ®2]-
Earth)
TFU0954
3 Check for an open-circuit, or a short-circuit
e to earth, between the fuel pump relay No.2
/kg\ and the fuel pump.
e Fuel pump relay No.2 connector: —
?@6 Disconnected > 14
3 2T =0 ® Fuel pump connector:
>@® 4/ Disconnected
o © Repair the
Harness side 1 Harness sided —r harrﬁss.
connector ot @1
©2)
TFU0964
. Check for an open-circuit, or a short-circuit
= Engine control | to earth, between the fuel pump relay No.2
‘/\/.? unit harness and the engine control unit.
side connector
e Fuel pump relay No.2 connector: > 5
Disconnected
® Engine control unit connector:
== Disconnected
| y Repair the
(© Harness side X harness.
connector ) (© 1] 3)
~ 7TFU0961
: Check for continuity between the fuel pump
5 © I(;l;:::ztso?de relay No.2 and the resistor (for fuel pump).
e Fuel pump relay No.2 connector:
Disconnected —— 6
e Resistor (for fuel pump) connector:
Disconnected
© Repair the
Harness L harness.
side g ©F4]-
connector ®I1)
TFU0962




FUEL - On-vehicle Inspection of MPI Components

13-7

6 ® Check for continuity between the resistor
Haress side (for fuel pump) and fuel pump.
connector ® Resistor (for fuel pump) connector:
Disconnected et 7
® Fuel pump connector: Disconnected
3211)
61514 Repair the
=T hamess.
(® [3)-
Harness side L 4 O 2))
connector 7FU2487
7 Measure the power supply voltage of the
e e ——4 fuel pump relay No.1.
. . B g ® Fuel pump relay No.1 connector:
connector e :
= Disconnected 5
2|8 r
4|3 B Ignition switch Voltage (V) Repair the
1 OFF 0 harness.
(Ignition
; ON sV & T switch -
! J @ [3][4]) or
\ = check the
TF

u1928

ignition switch.

8

®

Harness side
connector

2|1

Engine
control unit
harness side
connector

E22]

TFU2057

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

e Control relay connector:
Disconnected

® Engine control unit connector:
Disconnected

Repair the
> harrgss. =
(® [2] - [22)

9

connector

e

2115 =

4|3

(® Harness side

O

@ Harness side
connector

TFU2038

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

e Control relay No.1 connector:
Disconnected

® Control relay No.2 connector:
Disconnected

2R | &R

Repair the
harness.
= @1 -
©|3)
@ [1]-
©5)
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AIR FLOW SENSOR Sk E13VFAA2 )
Air flow sensor \\ ”
iy (with built-in intake
@ ———air temperature sensor
and barometric pressure
' Air flow sensor A4
] é r'L/
)
7FU0941
Y7 5 V'3
@ Equipment side
connector
(1]213Y4)5)6)7)8] PICK UP
@ Harness side
connector )
v [ E
> o
e ﬁ_ ‘ Engine
g ‘ : ‘ control
g N 00000 N ees L
< i 5EL1803]
2
= 7FU0654
3 —i Engine control unit connector
Air flow rate (liters/second) PR, == s T e P —
162451 1 kel ] o S 2] i o £ VY MR Y VY ,Jn: i r’v'o:s;c:: = Fojeol & rojwolsfon) e
rolrofrolrolrolrol fwisislslslslslalforfoijo
LB lon|on|~a|co|w|O |- |Pojwl| B o | [ |O - ING, 81| o) 3ol ro)
9FU0393
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13-9

HARNESS INSPECTION

1

@ Harness side

connector

(8X(7)X6X5X4X3X2)1)

7FU0655

Measure the power supply voltage.

® Connector: Disconnected
® |[gnition switch: ON

Voltage (V)

SV

2R

— 2

Repair the
harness
—> (@] Con-
trol relay) or
check the
control relay.

Measure the terminal voltage.
® Connector: Disconnected

Ovovev'e'oVe'Q'o ® |gniti0n switch: ON
SATIOLS ' —> |3
e | e v
Repair the
48 - 5.2 harness.
O(( —> (@ [3- &)
3 | ® Harnessside Check for continuity of the earth
connector circuit.
Ovevevg‘vovevevo“ e Connector: Disconnected /\
pNOATADARANA (@ R EES 4
Repair the
% —+>» harness.
@ [51-192)

@ Harness side
connector

X4X3X2)X1)
VAN ANPAN VAN 4

A Engine control
i unit harness
side connector

" 7FU0745

€heck for continuity between the air
flow sensor and the engine control
unit.

® Air flow sensor connector: Dis-
connected

® Engine control unit connector:
Disconnected

xR

%7

Repair the
=» harness.

(@7]-[19)

N
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INTAKE AIR TEMPERATURE SENSOR E13YGAA2 )
Air flow sensor
(with built-in intake air
~4) — temperature sensor and
S barometric pressure sensor) 5 %
™ : é :.é
%) L
f; g
o ]
©,
Temperature
162458 Temperature
JEU0941 1621008

@ Equipment side
connector

0000606000

Air flow sensor e
connector —@— ntake air
temperature J

sensor

@ Harness side
connector

Intake air
temperature sensor 7FU0658

i S SR 1803 90

!

BB AER 1)

A 72 Engine control unit:

7FU0659 e
Engine control unit connector

ojwleo] el
= s o3|l L7 e SRS ol S anlo|<aleo)

18
25
G
7
7
]
18 h

9FU0393
HARNESS INSPECTION
1 @ Harness side Check for continuity of the earth
ConeCtor circuit.
[8)7X6)X5Xa) 3 )2 1) e Connector: Disconnected
OK — |2
Repair the
—+>» harness.
@® [5]-[2)
7FU0657
>
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2 | @ Harness side Measure the power supply voltage.
connector D
: ® Connector: Disconnected
Yo =YooV eV o A5 * g N
00060600 ® Ignition switch: ON /6R\ o ‘!
Voltage (V) \_/
45 - 49 Repair the
= hamess.
® [6]-73)
7FU0660
BAROMETRIC PRESSURE SENSOR E13VHAA2
Air flow sensor \ {]
e (with built-in intake " |
g ———air temperature sensor
Il and barometric pressure
./ R SeNsor) g3
' / Z @ Equipment side
connector '
Barometric pressure sensor
Air flow sensor
connector
7FU0941 @ Harness side
connector {
N \ V5
Barometric r
pressure sensor i e B
; {8X7X 6!5!4!3X2!1) J
LTI IOVIA00 ONiGeTHs0s] J
Engine control unit J\81 \85 J\ 92
7FU0663
SRV
Output voltage (V) 7FU0664
¢ Engine control unit connector
3 - | e | I l’ﬁ' e | 0 - [ | f_§|l ]
mh‘”‘m"m“’oiamwl»mmbr O[30 > frojcol e O] ) PN P o B oy 1y P
2 ' , | ,m)mmm)mmmnmh\'\'\t\!\'\ J &) [e olw|o)
1 b
9FU0393
0o 760
Barometric pressure [mmHg (in.Hg)] (30) ECiss
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FUEL - On-vehicle Inspection of MPI Components

HARNESS INSPECTION

1 | @ Harness side
connector

000606000

7FU0657

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

Repair the

“ = harness.
@® [51-02)

® Harness side
connector

7FU0665

Measure the power supply voltage of
the barometric pressure sensor.

® Connector: Disconnected
® [gnition switch: ON

Voltage (V)

48 - 52

i3

ox

oK —-

Repair the
harness.

® 1] - 1)

@ Harness side
connector

» ENgine control
{unit harness
ide connector

" 7FU0666

Check for an open-circuit, or a short-

circuit to earth between the engine

control unit and the barometric pres-

sure sensor.

® Air flow sensor connector: Dis-
connected

® Engine control unit connector:
Disconnected

OK —
9K —

> o

Repair the
= harness.
@® [2]1-83)
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ENGINE COOLANT TEMPERATURE SENSOR E13VIAA2
O
()]
(] @
(8] =
E o
2 >
%) =)
g g
= o
Engine coolanL
é%rrr]wsp);rgture Coolant temperature
// B Coolant temperature
. 1621008

® Equipment side Coolant temperature sensor

connector
N
Z
@ (L) S
Engine control unit X go 83
N
AN
5V

9FU0106

Engine control unit connector

1
g A o f—— EleEIr]. T Wi o 1 52 B e e W,
. sluoleojwoluolwlwoluol lonjonlonlanlon) al-a o
e ol 5 o 5 V550 MR P P | P P P P P B 3 P P P P N P PR N 1 D R vy 7 P e
rolrofrojrofrolrofrol fwol s s lsis s s florfalorole oc
n|o|~ajoofwol|o|- rojwls unjon| (oo rlw] s oo [ ol o] [Fo|wo| s jorfon| ool o

HARNESS INSPECTION

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

1

@ Harness side
connector

oK —> [2
f —>
oK

Repair the

—+3 harness.
O(( @ [2]-B2)

% 7FU0668

O,
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FUEL - On-vehicle Inspection of MPI Components

2

@ Harness side
connector

= 7FU0669

Measure the power supply voltage.

e Connector: Disconnected
e |[gnition switch: ON

Voltage (V)

45 - 49

e
oK —>

Repair the
“ —» harness.
® []-1[83)

THROTTLE POSITION SENSOR

E13YJAC
Throttle position
T E g
@ Equipment side #
connector Throttle position sensor
@ Harness side ]
connector
¥4 N2 N
7FU0929
R ; NXia N
0000,
5EL1400
Engine control unit /K 92 /k 84 /L‘81
= 7 ©
= 5V
()]
o))
@©
g 7FU0672
>
T Engine control unit connector
é ] =l | s ml . e | m W e | | e | ]l
8 ] (S S o Bl S S OB V) ‘“r’!::;—x;cn‘ A b A ek = | NI nc;j‘lgggg
1
Minimum Maximum olrofrolrolrofrolrolfwls s ls|slslslslolololololol| sjcolooleololofcol
Tlonl—aloolwolo |- |rolwl s |ufon| [ |o|- [Pl B (G| (= a0l©) = [ro| [rolwo s [on|on |00 O M)
Throttle shaft turning angle
S tdglis 9FU0393
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HARNESS INSPECTION

Measure the power supply voltage of

; 1 the throttle position sensor.
e Connector: Disconnected
| ® [gnition switch: ON g 2
| v
YaVYaYaVaeN
I0A9A9A| )| Voltage (V)
@ Harness side; Repair the
connector 48 — 52 “ =T harness.
! @ [11- &)
‘ =
‘ 6FU1241
" .
2 Check for continuity of the earth
‘ circuit ;
® Connector: Disconnected
. =1 13
Ve Y
(3)2)X1)
@ Harness side
connector S Repair the
| T |7 harness.
(@ (4] - B2)
6FU1242
3 =il ~| Check for an open circuit, or a short-
Engine control circuit to earth between the engine

@ Harness side
connector

(4)X3)2X1)

unit harness
l| side connector

5 6FU1243

control unit and the throttle position

Sensor.

® Throttle position sensor connec-
tor: Disconnected

® Engine control unit connector
Disconnected

R ®

QS

SN

Repair the
harness.

® [2]-e4)
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IDLE POSITION SWITCH

ﬂ GUL

Throttle position sensor
(Idle position swntch mounted) ;

7FU0929

12— —=—— — — 4 ———

Terminal voltage (V)

Throttle shaft turning angle

012092

@ Harness side
connector

A\
‘0000
N TS o

E13YKAD
Engine control unit
i +]
JAN
87 92
, _ Idle position
® Equipment side switch A3 A4
connector ‘
Throttle position
sensor connector
SEL1400
7FU0674
Engine control unit connector
] ml [ s v | n O[R AL -l [ e
b lroleolaslenfonlalenlol S I RS Rl e R ool N PN I
oo (A A P e P = 4 (e PSS
9FU0393

HARNESS INSPECTION

1 @ Harness side
connector

Measure the power supply voltage of
the idle position switch.

® Connector: Disconnected
® |gnition switch: ON

2

Voltage (V)

4 or more

Repair the
—> harness.

® [8]-87)

YO 00
1 @ Harness side
connector

6FU1242

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

T e

Repair the

S harness.
O(( = ®[E-8)

)




FUEL — On-vehicle Inspection of MPI Components 13-17
CAM POSITION SENSOR

Cam position sensor
Control relay
iti N
Cam position sensor N3
® Equipment side
connector
NA .?- 'Ju
VSN SN e N
. Cam position
F sensor connector :
7// S
N Y 2
)
7FU1315
‘JL PICKUP
Output characteristic
>
2 5 | No. 1 g4 Engine control unit J\ 88
S H ﬂ
©
>
E .
£ L
E 0
2 Time
, 7FU0677 2
u Engine control unit connector
). lm| | | e | 0 0 o | e | 0
et B e R e e o e o P el e P e 9 6AF0054
(aS)(a%](a8]/o¥] (28] 81| FF1 FN N FN PN FN PN PN | T
B on(on]~afco| | [ rojw) o N| O] ol NS (o) |- {olle] (a®]1[3¥](3%) o) =] 0|0} )|
9FU0393
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HARNESS INSPECTION

1

Harness side
connector

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

e (Cam position sensor connector
:Disconnected

2

6AF0057

2%
a3 e Control relay connector:
Disconnected ;
%ontro! re!gy NOTE “ Ll Eae&aelg ;he
arness side :
connector Touch ohmmeter probes to @ [B-®B1)
TEUL9aT both ends of the harness.
2 Check for continuity of
A Harness side the earth circuit.
Heeolor e Cam position sensor
GY20) connector: Disconnected OK 1S 3
Repair the
% ~—T>harness.
(®[1] - Earth)

3

A Harness
side
connector

N
©No
DR N

| Engine control
= unit harness

side connector

6AF0058

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

® Engine control unit
connector: Disconnected

® Cam position sensor
connector: Disconnected

%R

4]

—>» Repair the

harness.

® [2]-ed)

Harness
A side connector

6AF0059

Measure the impressed voltage

® (Cam position sensor
connector: Disconnected

e Engine control unit
connector: Connected

e |Ignition switch: ON

Voltage (V)

48-b2

R

——

G|

Replace
the engine
control unit.
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CRANK ANGLE SENSOR

g

N

O @nk aqgl\i\sjnsor \

Crank angle sensor \

}./

7FU1310

(V]

Output characteristic

Time

7FU0682

Control relay

Crank A
angle sensor N3
® Equipment 5V
side connector i A
<7<
(1 X2) EI:I
7 N >
-y
Harness side
connector
¥ ¥ 2
N/
NG N
- é 2 PICK-UP
N _L.
5EL1303 =
Engine control unit ) 89
5V
6AFC060
Engine control unit connector
e e n | ¥ comaas g © 0 o e WO s | 0 Y o ¥ o | = T |
e i (o LV W »:\)r:::ﬂ:n”d:x: Sﬁi?’inba = rojwlslanfo I
olroropoitiolkote s lal iz s ok B
B lon|on|~afoo|w] PO [N O[O s Polwo] B anfon| |~a] ool ol [rol Irolcol s lon o
9FU03283
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HARNESS INSPECTION

Check for continuity between
the crank angle sensor and the

6AF0062

R R

Harness side control relay. o
idlil o e Crank angle sensor connector: K e |2
3111 Disconnected
4|3 @ Control relay connector:
Disconnected .. :
Control relay “ ~> Repair the
harness side NOTE harness.
connector Touch ohmmeter probes to both @®I-®3)
7FuU194g | €nds of the harness
2 Check for continuity
b A sid of the earth circuit.
A connector e (Crank angle sensor
connector: Disconnected —_— 3

—4>Repair the
harness.

(®[1]- Earth )

Engine control

Check for an open-circuit, or

3 it harness A
leind|e connector | @ short-circuit to earth
~ Harness Lt between the crank angle /\ e
A side connector sensor and the engine control OK SHTN 4
unit.
® Engine control unit
connector: Disconnected Bt i
epair the
] e Crank angle sensor % > har?ress
i connector: Disconnected ® _')
6 AF0063

~ Harness side
A connector

6AF0064

Measure the impressed
voltage.

e Crank angle sensor
connector: Disconnected

® Engine control unit
connector: Connected

® [gnition switch: ON

Voltage (V)

4.8-5.2

X R

LA

Replace
—> the engine
control
unit.
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IGNITION SWITCH-ST

Ignition switch (ST)

E13YNAA
Engine control unit connector
ml ml i) 0 OR | = 1 0 OR i -
SiBkolbkdoakoksl ko Engine control unit
[ MW= EDNO| L e [ frofco e fonfon~afao| = o) :ﬂa’n-x B[O ,f g 71 91
Pojrojrofrofrofruiroffwls s s s s s s fonfonjor o %

P | e e e AN ot i o e 4 RIS

9FU0393 1FU0638

HARNESS INSPECTION

1

Engine control

Measure the input voltage to the

T unit harness engine control unit.
; side connector : Tk
gD ® Engine control unit connector: / \
& Disconnected kOK} -1 |2
O ® [gnition switch: START \_/
- L7 VO'tage (V) Repair the
: 5 —> harness.
R g ([71)- Ignition
£ S switch)
= 6FU1258
2 Engine control Check for continuity of the earth
unitndrpeSsi s BT circuit
side connector :
® [ngine control unit connector: //\'\
Disconnected io \3 et
o724
Repair the

6FU1259

harness.
—
O(( ([o1)- Earth)
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VEHICLE SPEED SENSOR E13VPAA
Ignition switch [IG]  Engine control unit
SRV,
ng;‘ﬂe ® Equipment side
sensor connector
86
12F0050
«1 3
Terminal voltage (V) T 1 l
5 M Vehicle speed L —
sensor j 1— ]
0
—> t 2
e
162478
7FU1434
4} Engine control unit connector
,a ml i m| Oop -l oo [ oo E o 0
= PR N e S el
3 O (PO = [n 100 = M) (%) @] F N (& o) (N
& Ino) rolroljwlslslslslslesls ol n|oo|oo| J
g LB on|on|-3co|w)| »m[\”};l P:. NN N 3) Iro]Iro]wo | jonjon|—3joo o |O-= )
O
()]
i
> 9FU0393
Vehicle speed [km/h (mph)]
162451
HARNESS INSPECTION
1 Measure the line voltage of the vehi-
cle speed sensor.
: ° nnector: Di n i
® Heérrosersigs Co. rec 'DISCOH ected / 1 2
connector ® [gnition switch: ON QOK; —_—
0an; g
Voltage (V) Repair the
B4 “ —> harness.
(® [1F-Igni-
tion switch)
1FUO969
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13-23

Engine control
unit harness
side connector

01A0508

Check the vehicle speed sensor out-

put circuit for continuity.

® Engine control unit connector:
Disconnected

® [gnition switch: ON

® Move the vehicle

Continuity

3

@ Harness side
connector

Measure the power supply voltage of
the vehicle speed sensor.

® Connector: Disconnected

® [gnition switch: ON

Voltage (V)

45-49

Repair the

oK

> harness.

® [3]-[ed)

4

@ Harness side
connector

7FU1443

Check for continuity of the ground
circuit.

® Connector: Disconnected

OK —
oK —

AN

Repair the
harness.
(® -
Ground)
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POWER STEERING FLUID PRESSURE SWITCH

Power steering
fluid pressure switch

W\OWY )]

7FU0643

Engine control unit

E13YQAA ‘

37

@) Harness side

Power steering fluid connector
pressure switch 1 [ID
b

ON ¢+ I
GFE ; : O

700-2,000  1,500-2,000 Pressure [kPa (kg/cm?, psi)]

(7.0-20.0,  (15.0-20.0, 7FUgse

100-284) 213-284) ULl

Engine control unit connector
9FU0393

HARNESS INSPECTION

1

@ Harness side
connector

7FU0505

Measure the power supply voltage.

e Connector: Disconnected
e |gnition switch: ON

( Voltage (V)

i sV

[O|9 b3

Repair the
->» harness.

(@ [ -37)
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M AIR CONDITIONER SWITCH AND POWER RELAY sea ersvaanz

@J %M@ L

——switch

Air conditioner

Air conditioner compressor lock
control unit controller
B e e = |
——————————
=TT 7 | 7FU1006
| g ot T, 3
Air conditioner E\;‘/iﬁressure -
_~compressor relay o;q'oN
r—’)\
OFF YON

eze—y e 5}
ONe-
OFF
16F0030 57 45 8
D ﬂAir conditioner
compressor
Engine control unit i
el ; 7FU0%966
Engine control unit connector
m] | oo | 0 oR e —— | (o P e s, S | 1o ] | s | n
o e B s g e e P n‘o’::;:r:x s RN 12
rolrofrofrolrolrolrol fwols s sl sle s .
L (Sallea] BN  (ou) [7a] fam] (P [0F) 9% N O o (AS] (@1 5N (351 fo )1 | BK] (aS]1 (a8} | M)
9FU0393

HARNESS INSPECTION

r_Cﬁ

= -C .

1

® Air conditioner switch: ON
® Engine control unit connector: 6_Q —

Disconnected
® {gnition switch: ON

PE——— : Check the air
‘ Voltage (V) “ ——3 conditioner
Engine control { . circuit.

unit harness SV
: side connector
7FU0695

E E_- Measure the power supply voltage of
the air conditioner circuit.
:
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DETONATION SENSOR

| % \»\\'
o o > e /%\ :

) /// Detonation sensor
s = | % suer® CORRBCIOT o

£

Engine control unit

Y.78
@ Equipment side e
connector o
i
S
/ i /\2
Y, S \
e 1
=] .
. o
E=) =
=¥5)
o
]
;l; o3

"p-

SEL1208

@ Harness side
connector

Engine control unit connector

7FU1075

i m ! e s § o Oop  mevanay s | 3 | o WO, prpmesss L o0 o B8 1 ) s | o g
| e e I o ) R R .-:r\: i n‘a;a;cz; .:r: Dol ro|w|s oo e
AR s S N E R R
7| (olo|-|rolwlslo In Dlonjo| ol rolrolwol &) Jjoojo! S
9FU0393
HARNESS INSPECTION
1 Egglgsrﬁgggd Check for an open-circuit or a short-
TN SideoBrmectar circuit to earth, between the engine
ERLEl control unit and detonation sensor.
e Detonation sensor connector: —r> 2
Disconnected
® Engine control unit connector:
Disconnected = .
o ] Repair the
—T harness.
® [ -[78)
@ Harness side
connector = = 7FU0906
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2 Check for continuity of the earth
: circuit.
@ Harness side e Connector: Disconnected
connector
‘ T
Repair the
harness.
O(( > (@)
1 Earth )
6FU1302
ELECTRICAL LOAD SWITCH
Stop
lamp
switch
o -
: b 4 b b
16F0292
Engine control unit connector 95
IS e Sl ] o] V) IR 1 R pa‘m N r:;—;c: --“r\“ Sllon 1 PR N P ) I 2 E”g”]e
rorofrulroroln alalalalalalsllololo old) control
| Blon|ov|~alcolwo|o |- rojwl s oo [olo - [Fojw] & (o) e ro|[rojeols o olo-=[r unit
9FU0393
7FU0688
HARNESS INSPECTION
“ 1 Measure the input voltage of engine
: control unit. 2
e Engine control unit connector: / \
Disconnected OK‘ —> 2
e Lighting switch: ON i
(Tail lamp relay ON)
Check circuit
Engine control Voltage (V) “ — > related to tail
unit harness sy lamp relay
side connector L :

7FU0689




"2 Measure the input voltage of engine
control unit.
® Engine control unit connector: y \:\
Disconnected i —p
e Defogger switch: ON OK 3
(Defogger relay ON) =g
Check circuit
Engine control Voltage (V) > related to de-
unit harness fogger relay
side connector SV
= 7FU0689
3 Measure the input voltage of engine
control unit.
® Engine control unit connector: ,/\\\
Disconnected \OK‘; —>
® Brake pedal: Depressed . N 4
(Stop lamp switch ON) S
Check circuit '
Engine control Voltage (V) “ —+>» related to
unit harness sy stop lamp
side connector relay
= 7FU0689
OXYGEN SENSOR
/ / \ \ Oxygen sensor Oxygen sensor EiaviA G
~. Oxygen sensor (Left bank) (Right bank)
~. (Right bank) S B i
@ g 1
Equipment side > Equipment side
connector connector
®4 ®3 =
v 1) @1y y®3y y®2 @2y Y®47 YO1 [[112)
. Oxygen sensor ey YA
(Left bank) €)Q) sk i \3/ il
7FU1004 = 1| | T =
L
Theoretical A/F : el ! ’
= ﬁ? Control relay — ==l S —— Control relayy -
8 !
i /9
2 9 Engine control unit 76 92 75
‘g Rich W Lean | i 71 ¥
g S [V
: ¢ s t :
14 15 16 ZL
AlF ECI007

TFU2258

Engine control unit connector

= T B | e i N o o r Op I 10 I T = 1 _m

b= [rofwls [onfor|aleo|©f S

18

18
)
G
GG
9
1
5
v

) ofeojwl
I {rofeof = rolaol s lonfo| a0

1c
44

4
be

irolro| fuoles)
ic

47
7

147
44
]
17
T4
-
%
0
4

9FU0393

b
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HARNESS INSPECTION

TFU2108

%3

1 @ Harness side Check for continuity between the oxygen
= \ connector sensor and the control relay.
e Control relay connector:
Disconnected (OK —> |2
11 2) ® Oxygen sensor connector:
%4< 3 (4) Disconnected
L NOTE ,

'© Control Touch the ohmmeter probes to both ends of Eepalr the
relay the harness. | i I
harness @[11-0O),
side '®1-0O[1)
connector i 107

2 Check for an open-circuit, or a short-
®, Engine control circuit to earth, between the engine
Harness side unit harness control unit and the oxygen sensor. /\
connector side connector e Oxygen sensor connector: Dis- 'OK —> (3
g connected ‘
>2<\1 ® Engine control unit connector:
(L3 Disconnected

Repair the

—+3 harness.

(@ [4] - zel)
(® [4] - 5])

@, Harness side

connector

\
©
!

S

TFU1133

Check for continuity of the earth
circuit.

® Connector: Disconnected

R (R

AN

Repair the
harness.

> @2 ~
©2)

® (3], =

(
Earth )
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FAN MOTOR RELAY (RADIATOR FAN, CONDENSER FAN) <From 1995 models> ‘

\ ’
[\_ £ ‘JL:\ ‘Re\ldtiatorlfan
X motor relay
5 |
S L

Condenser fan
motor relay

f§

/ Radiator fan
motor relay

motor relay
\ (Hi)

16F0032 16F0030

Ignition switch (IG)

Air conditioner
compressor lock
controller

Battery

Radiator
fan motor

= /1 ) To air conditioner
Radiator Condenser > compressor
fan motor fan motor
relay relay :
3 A A A

N

[ (Lo) [ T (H) I (Hi) (Lo)
b
Resistor
Condenser fan

3 ieal 43 |41

- X i SEs| M motor
< ¥
21 20
Engine
control
unit
L
7FU1366
Engine control unit connector
m] -l | s ) n O I 1 o (- e e
i e i o ) N R v-l‘h: 1y n'a;—;m s Irolcol Sloion i ) =
rojrojrolrolrolrollwlslslalalalss)
1o o= rojcla] In oo Irolrolw|aonjon| ) 0
9FU0393 )
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w HARNESS INSPECTION
j Measure input voltage applied to

L serval —— | engine control unit
i = ® Engine control unit connector: Disconnected
LI e e X ® Ignition switch: ON m
i@ ' O
| —
Voltage (V) \\&
B+ Check the
R fan motor re-
_Q Engine control % - lay circuit
A unit harness side
& connector
6FU2008
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INJECTORS
Tl By
T T N e \

Injector
(Front bank connector) |
/ ; ~TT 7FU0803

e

Rear bank connector .

7FU0949

Filter
Connector

Solenoid coil —

Plunger —

Needle valve ———

Injection 7FU0832

Control relay

e —

@ Equipment side
connector

A! Injector J Injector

No. 3 ‘_'}No. 9
|

Injector
No. 1

{(PICKUP)4

N

:

O e

9000
[5X6 X7 8)
R4 Resistor e i s i
J 8 5 T 5. 7 ¥5 N
RO - ity ®
B Rear bank
Injector Al Injector 1 connector
No. 2 V|No, 4
g

@

(PICK UP)4| (PICK

(PICK UP)4| (PICKUP 4| (PICKUP 4
1 2 8 Jaleies 5 16
Engine
control
unit
7FU0973
Engine control unit connector
ml | e e 1 jm| On B - ossmsnmmn. o | B 0 P ) . ) e
il S o S o 5 i r-:r\; {rN .:n I PN R s =
MO INOININOIND (PO GO | LS LS I ollonl
| |=3| =] = M) n| [e=] [ = | Irofro) (o] BN O M)
9FU0393
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE) E13YUAD

@ Harness side
connector

e g

ISC servo
(stepper motor)

Control relay

{5
2 B LKA
= ‘ _SEL1600)

7FU0647 l\ @ Equipment side
|

connector
N
Ball bearing 4 /I\/Iagnerrc rotor M“mﬂ pood 00€
57 i A+ Coll ] @ Yo
Stepper i 7 L
motpor pan i N 1 3 V4 iiies Idle speed
Col control servo
PICK UP | PICK UP PICKUP| PICK UP
(cn? | (e | »—

| o CE—

A E - Ball bearing
Lead screw o [3dd o

B¥ 4 17 b 18
s Pintle
7 ¢ [7
W, W s
Throttle body seat 7ru039

Engine control unit

7FU0518
Engine control unit connector
m [ g e | 0 OR L —— Ot I T 3 = I = | =
R e o i ] S MR R Y .a':\;:: {5 NN Y »-sr\; Hp 7 ol
rofrojrolrofrofr INTNININININGN 7| |c
D [on|on|-3) [is] = [POjcof B oo =P LD OO M| PO | O M|

9FU0393
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IGNITION COIL AND POWER TRANSISTOR E13vvaB ‘

Battery

Ignition switch

R TOCK —— =7’ LOCK
®R@ »
ST o® 718
16, [18: 2CE% |G ¥lG, AST

¥

Ignition coil
(power transistor)

7FU0648

Ignition coil

ER
??
w

@ Harness side

connector 2 ;;r
S Coil A Ia(lm B Coll C

Engine ?Ilﬁ IE ?IIE-

speed
control
terminal 2 1 4

check

®

00
00

i

1)
211
Equipment side g&f
connector &
® Harness side connector A6 3 42 A o 1® |e I1® |0 |& Spati
|
@ PREOBD EACHO A —-@B —( 5 & od S 4 S
®-1 ®-2 2t No.1  No.2 No.3
® ® Yibe 116 Y12 ) i At Power No.4 Nols - NdiB
= transistor
Tachometer —¢
©
-G @ QoA
adjust-
ment
Engine control unit A 58 10 23 1 et
5V % ;
s 8 7FU1059
Engine control unit connector
[ml il e | ml | oot 2 Bl eremn T 0 | 3] e, m]
b [roleol s falanlaleafof S o I el ten| [ o feol mfen R =
A g S et e SRR e P S
9FU0393
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HARNESS INSPECTION

connector

X1302X 1}
e S)

7FU0698

® Connector: Disconnected
® [gnition switch: ON

' Voltage (V)
' sv

1 Measure the power supply voltage of
. the ignition coil.
@lc—g:ngos:de ® Connector: Disconnected @
® [gnition switch: ON —_—>
¢ i .
. Voltage (V)
Repair the
‘ SV “ —T>harness.
‘ (@[3] - Igni-
tion switch)
O1Lo4an
2 _ Measure the power supply voltage of
®-2 Harness side the ignition coil.

3

e
% |
oK

Repair the
harness.
> (@I - lgni

-tion switch)

3

®-2 Harness side
connector

(i6XioX1Xi3X2XT)

Engine
control
unit

harness

! side

connector

6FUI251

Check for an open-circuit, or a short-

circuit to earth between the engine -

control unit and the power transistor.

® Engine control unit connector:
Disconnected

® Power transistor connector: Dis-
connected

R

- 3

4]

Repair the
harness.

(® fs]- 58))

TN

Harness sid
connector

®-1

@ Harness
side
connector

7FU0699

Check for-an open-circuit, or a short-

circuit to earth between the power

transistor and the ignition coil.

® [gnition coil connector: Discon-
nected

® Power transistor connector: Dis-
connected

Sl 54
/ X
OK — |5
\\\/

Repair the
“ —> harness.

(@[2]-®3])
(@1]-®2)
@4]-®1)
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—2 Harness side
connector

DODEOE®

Check for continuity of the earth
circuit
e Connector: Disconnected

)

7FU0701

Repair the
= harness.
(@4 -
Earth)
6 Measure the voltage of the control
signal circuit of the power transistor.
®-2 ?g;g‘;i?o?de e Connector: Disconnected s
S ; T { \
e 4 ® Ignition switch: STAR OK ok 7
Voltage (V) e
Repair the
0.5 =140 —Lyhamness.
(@013 - [10)
(®[12 - 23)
(@®1 - [11)

© Ignition timing
adjustment

connector

7FU1060

Measure the voltage of the ignition
timing adjustment terminal.

® Ignition switch: ON

Voltage (V)

40152

> 4,

Repair the

—t3» harness.

(© - E2)
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PURGE CONTROL SOLENOID VALVE

Control relay

Purge control
solenoid valve o
Purge control
solenoid valve . ¥ a
o & i 7FU1009 @ Equipment side
connector
v
@® Harness side L.l ] J 24
connector 2 A
S s

E‘ngine control unit

SEL1208
01A0324
Engine control unit connector
A = - e | im| imml | o= | Im| 0 0 f o o mwon—om | BB}
0 it = P Y .a‘;'\; (S nro;s;:r; Nt = N P P IR ) P e
(a®] (3%} (28! (p¥] (2¥] o¥] | (#%] Bl oo jon) o I
N|on|=3) (7<) (en] N [ 51 (3% (Sallep]|[7e] law) N ¥} B [-3|o0) -] (a8 13%) (&%) NN|=| O M)
9FUO0393
HARNESS INSPECTION
1 Check for continuity between purge
(®Harness side | control solenoid valve and control relay.
b4+ 214 ® Purge control solenoid valve
2N connector: Disconnected (OK T 2
(413 ® Control relay connector:

(B Control relay - Disconnected |
harness side Ji Repair the
NOTE harness. )

connector
Touch the ohmmeter probes to @®hH-EH)
b both ends of the harness
2 Check for an open-circuit, or a short-
circuit to earth, between the purge

® Harness side
connector

control solenoid valve and the engine \\\

control unit. r S R ‘Q
\OK/
g 17

SRl ® Purge control solenoid valve

unit connector: Disconnected
harmess | e Engine control unit connector: .
1 i'g?nector Disconnected % —>Repair the
harness.
#£e % (@(2]-[9])

9FU0040
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EGR CONTROL SOLENOID VALVE E13v2BA '

Control relay

@ Equipment side
connector

G

= : EGR control
@"ﬁ EGR control solenoid valve solenoid valve
o 4 7FU1011

Engine .
control
unit

01W8s7

T p

Engine control unit connector

o A x| i s 2 samm | m| = B = m} ————_n

woloolwolw) lonfonfen
o o R (S 2l £ VMR 1 Y| 1 ) PN 5 1 1 ) R ) R B B S

(3%] (3811381 (38 (%1 (38) (6] (V] E=T Ea
(=] Sl jon|on| ol

[47
472
g
9P
LS
8
09
19
<
4
-
9
o
1
26

9FU0393
HARNESS INSPECTION
1 ®H Check for continuity between EGR
Sig;ness control solenoid valve and control relay l
connector | ® EGR control solenoid valve ; sl
connector: Disconnected 2
421 :13 e Control relay connector:
= Disconnected
(B Hamess side % —+> Repair the
ConneCtor NOTE harneSS
Touch the ohmmeter probes to @hO-®h)
7FU2470 both ends of the harness
2 Engine control unit Check for an open-circuit, or a short-
harness side connector | Circuit to earth, between the EGR

control solenoid valve and the engine

control unit.

e EGR control solenoid valve con-
nector: Disconnected

e Engine control unit connector:
Disconnected

.

K —>

—+>»Repair the
harness. '
@®[2] -[&])

g R

® Harness side
connector

01A0525
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FUEL PRESSURE CONTROL VALVE

Control relay

/\1 @ Equipment side
N

connector
control valve Fuel pressure *
Py 7FU1008 control valve
N
2

Engine
control
unit

o1wes7

Engine control unit connector

g0 = e I s ] =it O E—— =] e

S

e |
18 b

slofwojwliwlw) ) njajon) 3l
5 e e I e P M Y PR O P NP P =1 | Y N P P B Y N P S I P 12y

rofrojrolry)
(SIEN SR EN S

be
é
2
p
4
74
v
=174
%
G
G
19
&
4
2
S
9
L
8
0
26

9FU0393

HARNESS INSPECTION

1 ® Check for continuiity between fuel
~ ;g;ness pressure control solenoid valve and
: control relay

connector 2
v ® Fuel pressure control solenoid
valve connector: Disconnected

® Control relay connector:

Disconnected w —+> Repair the
NOTE harness. )
Touch the ohmmeter probes to @®H-B)
both ends of the harness

g

(43

(BHarness side
connector

TFU2470

2 Engine control unit Check for an open-circuit, or a short-
harness side connector | circuit to earth, between the fuel
pressure control solenoid valve and
the engine control unit.

® Fuel pressure control solenoid valve
connector: Disconnected

® Engine control unit connector: ;
Disconnected —+>»Repair the
harness.

= (@[2]-2))

01A0828

® Harness side
connector

—+ e

R R
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Control relay

Harness side
connector

gate control solenoid valve and the
engine control unit.

® \Vaste gate control solenoid valve
connector: Disconnected

> Lo

Waste gate control
solenoid valve Al
Waste gate control
solenoid valve
193
7FU1007 : : N2
@ Equipment side
connector
"4
[ ;_ ] )43
]
Engine control unit
01A0324
Engine control unit connector
s A A AN O e N S R P =
9FU0393
HARNESS INSPECTION
1 Check for continuity between waste
®Harness side gate control solenoid valve and
connector control relay.
2¢ 7] ® \\aste gate control solenoid = 2
4<\3 valve connector: Disconnected
-
® Control relay connector:

(BControl relay Disconnected —{3 Repair the
harness side harness
connector NOTE .

Touch the ohmmeter probes to ®u-el)
TEU2472 both ends of the harness
2 Check for an open-circuit, or a short-
circuit to earth, between the waste Q

control Py i ; A ‘
urke [E)nglne Conttrgl unit connector: —3 Repair the
Rarness isconnecte FAroask

= = side - ]
connector ®
9FU0040

|

)
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BOOST METER

Ignition switch (1G;)
@ Equipment side
connector 2
N
Boost
meter
Vs
»
Boost meter 3
7FU1022 | Engine
control
unit 32
Engine control unit connector
m ml | s n OR W (i | Bl o e | ' 0 |
| el i e R ) R R P S = e 4 = | e P S SR
7FU0985
rolrolrolrolroroullwalalalalalalallojojolo |
i fon|on|—aloo|wo|o - rofuwl s fonloy | |olo - oo = [rol [rofcol s |on) Jolo o))
9FU0393

HARNESS INSPECTION

Measure the power supply voltage.

e Connector: Disconnected
® |gnition switch: ON

1

@ Harness side connector [

oK — [2
TIEEREET Voltage (V) \J
: SV Repair the
1 —13 harness.
, (@[2]— Igni-
; | tion coil [IG])
7FU0986! l

Check for an open-circuit or a short- ‘
circuit to earth between the engine

2 Engine control unit
_ harness side connector,

i
Harness sid e . control unit and the boost meter. \ }
% \\ |
connector e Boost meter connector: Discon- IOK — ‘a
nected 0 /i
e Engine control unit connector: Sl ;
= Disconnected 1 Repair the
| —> harness.
e ® [B]-[32)

7FU0987 |

!
| |
|
|
!
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ANTI-LOCK BRAKING SIGNAL

\) ABS ECU

@ ABS control unit

equipment side connector 'L—@_S

IEDNRNEDDNEEERENE
) ) 25 ) P 2P P ) D L |

A

28

16F0028

¢—— ABSHU

Engine
control
unit 44
Engine control unit connector
9FUO0393 5V
6FU1542
TERMINAL VOLTAGE CHECK CHART
Engine Control Unit Connector Terminal Configuration
9FU0393
Terminal No. “ Check point Check conditions (Engine conditions) Standard value | Remarks
| !
80 ‘ Back-up power supply | Ignition switch: OFF ' SV
7 4‘ Power supply Ignition switch: ON SV ‘
25 \ ‘
|

82 \ Ignition switch 1G Ignition switch: ON SV
38 Control relay Ignition switch: OFF SV

(power supply) Ignition switch: ON 0-3V
22 Control relay “|gnition switch: ON SV

(fuel pump) Engine: Running at idle 0-3V
81 Sensor impressed Ignition switch: ON ES - 5.5V

voltage \l




1
FUEL - On-vehicle Inspection of MPI Components 13-43
L.
Terminal | ek point Check conditions (Engine conditions) Standard | gemarks
No. P value
90 Air flow sensor Engine: Running at idle 2.2-3.2V
Engine speed: 2,000 r/min
19 Air flow sensor Engine: Running at idle 0-1V
reset signal , g
Engine speed: 3,000 r/min 6-9V
72 Intake air tempera- | Ignition When intake temperature is 0°C (32°F) Sy ngy
| ture sensor switch: ON s =
1 When intake temperature is 20°C (68°F) 2.3-2.9V
;‘ B
} 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 Ignition When altitude is 0 m (0 ft.) 3.7-4.3V
’ pressure sensor switch: ON
: When altitude is 1,200 m (3,937 ft.) 3.2-3.8V
83 Water temperature | Ignition When water temperature is 0°C (32°F) 3.2-3.8V
sensor switch: ON
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 Ignition Throttle valve placed in idle position 0.3-1.0V
sensor switch: Kept
in ON state
for more than | Throttle valve placed in fully opened position |4.5-5.5V
15 seconds
87 Idle position Ignition Throttle valve placed in idle position 0-1V
switch switch: ON
Throttle valve placed in slightly opened |4V or
position more
‘“ 88 Cam position Engine: Cranked 0.2 3.0V
sensor :
Engine: Running at idle
89 Crank angle sensor | Engine: Cranked 0.2-3.0V
Engine: Running at idle
71 Ignition switch—ST | Engine: Cranked 8V or more
86 Vehicle speed ® [gnition switch: ON 0 < 5V
sensor ® Move the vehicle slowly forward (Changes
repeated)
87 Power steering Engine: Steering wheel placed in neutral (straight | SV
fluid pressure Running at ahead) position
switch idle after
warmup Steering wheel turned half a turn 0-3V




13-44

FUEL - On-vehicle Inspection of MPI Components

Terminal Check point Check conditions (Engine conditions) Standard | gemarks
No. value
45 Air conditioner Engine: Airconditioner switch set to OFF 0-3V
switch 1 Running
at idle Airconditioner switch set to ON SV
(Airconditioner compressor in driven state)
57 Air conditioner Engine: Airconditioner switch set to OFF 0-3V
switch 2 Running
at idle e Airconditioner switch set to ON SV
e Indoor set temperature brought closer to
atmospheric temperature
8 Air conditioner e Engine: Running at idle SV or 6V or
relay e Airconditioner switch: OFF — ON more for a
(Air compressor in driven state) moment
- 0-3V
21 Fan motor relay Radiator fan not operating B+
(Lo) (Coolant temperature: below 90°C [194°F])
Radiator fan operating at low speeds 0-3V
(Coolant temperature: 95 — 105°C [203 - 221°F])
20 Fan motor relay Radiator fan not operating B+
(Hi) (Coolant temperature: below 90°C [194°F])
Radiator fan operating at high speeds 0-3V
(Coolant temperature: above 105°C [221°F])
55 Electric load Engine: Lighting switch set to OFF 0-3V
switch Running at e — —
idle Lighting switch set to ON SV
76 Oxygen sensor Engine: Kept running at 2,000 r/min after warmup (Digital | 0 <> 0.8V | Termi-
75 voltmeter to be used for checking) (Changes | nal b5
repeated) | for rear
bank
1 No. 1 injector Engine: Running at idle after warmup, and accelerated abruply ,TFalls
Lo ar S oo ) by depressing accelerator pedal temporari-
14 No. 2 injector ' ly a little
E from
2 No. 3 injector 11-14V.
15 No. 4 injector \
3 No. 5 injector i
|
16 No. 6 injector \
4 Stepper motor coil | Engine: Just after the warmed-up engine has started (for 1 | SV
<Al> minute) \ (R
L ——— | 0-3V
7 Stepper motor coil l (Changed
<A2> repated)
B Stepper motor coll ! |
<B1> \ \
18 Stepper motor coil | ‘
<B2> 1 |




FUEL - On-vehicle Inspection of MPI Components

13-45

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
25 Power transistor unit B
11 Power transistor unit C
24 Purge control solenoid | Ignition switch: ON SV
valve
Start the warmed-up engine and keep the 0-3V
engine speed at 3,000 r/min
i Fuel pressure control Ignition switch: ON SV
valve : :
Engine: From cranking to idling 1 0-3V
(within approx. 2 minutes) il
SV
43 Waste gate solenoid Ignition switch: ON SV
valve
Engine: ldling (when the premium gasoline | 0 -3V
is used)
32 Turbo meter Ignition switch: ON 4 -13V
' Engine: Depress the accelerator pedal Falls
abruptly while the engine is idling | temporarily
from SV
35 Fuel pump relay 2 Engine: Depress the accelerator pedal Rises
abruptly while the engine is idling temporarily
| from 0 - 3V
58 Engine ignition signal Engine: 3,000 rpm 0.3-3V
&l Ignition timing Ignition switch:! Ignition timing adjustment lo-1V
adjustment terminal ON | terminal connected to
| earth
Ignition timing adjustment | 4.0-5.5V
terminal disconnected
from earth
36 | Engine warning lamp Ignition switch: OFF — ON ‘ 0-3V
i
| 9-13V
(Several
seconds later)
6 EGR control solenoid Ignition switch: ON SV
valve
Engine: Running at idle and accelerated Falls tempo-
abruptly by depressing accelerator pedal rarily from SV.
44 Anti-lock braking signal | Engine: Running at idle SV

® \When vehicle is started in motion for
the first time after the ignition switch

was placed in ON position
® \ehicle speed: 0 —+ 10 km/h (0 —+ 0.6

mph)

SV

|
0 -3V (for

a moment)




54-1 CHASSIS ELECTRICAL - General/ignition Switch and Immobilizer System

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-ECU.

e Troubleshooting

e |D code registration 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 ID 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 ID code of the transponder is not sent to the immobilizer-ECU immediately after | ® Malfunction of transponder
the ignition switch is turned to the ON position. e Malfunction of ignition key ring antenna
e Malfunction of harness or connector
e Malfunction of immobilizer-ECU
OK — -
Does the engine start using the spare »| Replace the ignition key that does not » Re-register the ID code.
ignition key which has had the ID code work. (Refer to P.54-5.)
registered?
‘NG Code No. 12 generated
rDiagnosis codes check ‘—» To inspection procedure for diagnosis
Code No. 11 generated code No. 12 (Refer to P.54-2.)
' NG
{ Ignition key ring antenna continuity \—» Replace
‘OK
NG
Check the following connectors. —————» Repair
C-89, C-90
OK
NG NG
Check trouble symptoms. }——» Check the harness between the immo- —— > Repair
bilizer-ECU and the ignition key ring an-
tenna.

OK

\

‘?eplace the immobilizer-ECU.

b




CHASSIS ELECTRICAL - Ignition Switch and Immobilizer System 54-2

Code No. 12 ID codes are not the same or are not | Probable cause
registered
The ID code which is sent from the transponder is not the same as the ID code | @ The ID code in the ignition key being used has not
which is registered in the immobilizer-ECU. been properly registered.
® Malfunction of immobilizer-ECU

. NG 3 o
Re-register the ID code. [ Check trouble symptoms. —}——>| Replace the immobilizer-ECU. ’
(Refer to P.54-5.) .

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
ID code cannot be registered using the MUT-II 3 54-3
n‘ Engine does not start (turns over but does not ignite) 4 54-4
Immobilizer-ECU power circuit and earth circuit check 5 54-4
INSPECTION PROCEDURE FOR TROUBLE SYMPTOMS
Inspection Procedure 1
i Communication with the MUT-II is not possible. Probable cause
! The cause is probably a malfunction of the diagnosis line or the immobilizer-ECU | e Malfunctioh of diagnosis line
1 is not functioning. ® Malfunction of harness or connector
] e Malfunction of immobilizer-ECU
- NO NG :
Can the MUT-II communicate with the = Check the following connectors. ——» Repair
engine-ECU? C-70, C-90
OK ¢0K
' NG
LCheck trouble symptoms. }——» Check the engine-ECU power supply
andearth circuit,and repairif necessary.
Disconnect the engine-ECU connector &> Check the following connectors. —— Repair
C-99 and immobilizer-ECU connector C-90, C-99
C-90 and measure at the harness side OK
o Continuity between the C-99 Y NG
ﬁrmmal No. 91 and C-90 terminal | Check trouble symptoms. ————={ Check the harness wire between the
g ine-ECU and immobilizer-ECU, and
OK: Continuity SngIne: e 8
repair if necessary.
OK )
NG
3 E:heck trouble symptoms. "——> Check the harness between the immo-
3 bilizer-ECU power circuit and the earth
, circuit.
(Refer to inspection procedure 5.)
OK

Y

NG
: [Check trouble symptoms. }——»Lﬂeplace the immobilizer-ECU. T




54-3 CHASSIS ELECTRICAL - Ignition Switch and Immobilizer System

Inspection Procedure 2

Diagnosis code No. 54 has been generated by the | Probable cause

engine-ECU.
There is a problem with communication between the engine-ECU and the | ® Malfunction of harness or connector
immobilizer-ECU. e Malfunction of immobilizer-ECU

e Malfunction of engine-ECU

NG
Check the following connectors. | ——— = Repair

C-21 (LHD), C-60 (RHD), C-90, C-99

¢OK
| Check trouble. symptoms.
‘NG
NG
Disconnect the engine-ECU connector »| Check the harness wire between the
C-99 and immobilizer-ECU connector engine-ECU and immobilizer-ECU, and
C-90 and measure at the harness side. repair if necessary
e Continuity between the C-99
terminal No. 91 and C-90 terminal
No. 5
OK: Continuity
OK
: Y : YES
Is diagnosis code No. 21 being gener-
ated by the immobilizer-ECU?
¢ NO
OK Y
Checkthe harness between the immobi- —>| Check trouble symptoms. ‘
lizer-ECU power circuit and the earth NG
circuit. ¢
(Refer to inspection procedure 5.) [Replace e A S S ‘
‘NG
NG
| Check trouble symptoms. }—»{ Replace the engine-ECU..
Inspection Procedure 3
ID code cannot be registered using the MUT-II. Probable cause
The cause is probably that the immobilizer-ECU cannot read the ID code, or there | ® Malfunction of transponder
is a malfunction of the immobilizer-ECU. ® Malfunction of ignition key ring antenna
e Malfunction of harness or connector
e Malfunction of immobilizer-ECU
NO 3
| No ignition keys can be registered. }——~> Replace the ignition key that cannot be »| Re-register the ID code.
registered. (Refer to P.54-5.)
YES
v NO
| Is a normal diagnosis code output? l—> To diagnosis code classification table
(Refer to P.54-1.)
YES
\i
: = OK NG : -
Checkthe harness between the immobi- ——~>| Check trouble symptoms. )—»1 Replace the immobilizer-ECU.
lizer-ECU power circuit and the earth

circuit.
(Refer to inspection procedure 5.)




) |

CHASSIS ELECTRICAL - Ignition Switch and Immobilizer System

54-4

Inspection Procedure 4

Engine does not start (turns over but does not ignite)

Probable cause

If the fuel injectors are not operating, there might be a problem with the MPI 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 system
e Malfunction of immobilizer system

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

¢0K

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

‘YES

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

&YES

To inspection procedure for when there
is no ignition (Refer to GROUP 13 —

NG

NO

————=>| Battery check

NO

Troubleshooting.)

NG

o]

Checkthe harness between theimmobi-
lizer-ECU power circuit and the earth
circuit.

(Refer to inspection procedure 5.)

| Check trouble symptoms.
‘NG

Inspection Procedure 5

OK

——— | Check trouble symptoms.

\i

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

——»L Refer to GROUP 13 — Troubleshooting.

NG
j*>| Replace the immobilizer-ECU.

Immobilizer-ECU power circuit and earth circuit check

(1) NG

Measure atimmobilizer-ECU connector
C-90.
® Disconnect the connector
measure at the harness side.
® |[gnition 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

and

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

NG

OK

Y

‘ Check trouble symptoms.

NG

—— > Repair

——

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

Checkthe harness between the immobi-
lizer-ECU and the body earth, and repair
if necessary.




Ignition Switch and Immobilizer System/

54-5 CHASSIS ELECTRICAL - Ignition Switch

CHECK AT IMMOBILIZER-ECU
TERMINAL VOLTAGE CHECK CHART

(1]2 3/4]5])
6|7|8]|8[10[11]12

20F0191
Terminal No. Signal Check requirements Terminal voltage
3 Immobilizer-ECU earth - ov
7 Immobilizer-ECU power supply Ignition switch: ON System voltage

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

Ignition switch: OFF, or 5 seconds | OV
after changing from ON to OFF

IGNITION SWITCH
ID CODE REGISTRATION METHOD

If using an ignition key that has just been newly purchased,
or if the immobilizer-ECU has been replaced, you will need
to register the ID codes for each ignition key being used
into the immobilizer-ECU. (A maximum of eight different ID
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.)

Caution

Because registering of the ID 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. If 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.

X

N

"




CHASSIS ELECTRICAL - Ignition Switch 54-6

4. Use the MUT-II to register the ID code.
If 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-IL.

NOTE
If more than 5 seconds pass, the engine control relay

Ty which supplies power to the immobilizer-ECU will turn
/_/ : off, and further registration will not be possible.
iy 5. Turn off the ignition switch.

6. Check that the engine can be started with each of the
ignition keys.

7. Check the diagnosis output from the engine-ECU, and
erase code No. 54 if it appears. (Refer to GROUP 13A
— Troubleshooting.)

8. Disconnect the MUT-II. This completes the registration
operation.

RJST805016-56




Pub. No. PWUE9119-H
Pub. No. PWUE9203-6
ENGLISH
EUROPE AND EXPORT v

O-£0Z63ANMd ON ‘and

v
2% MITSUBISHI MOTORS CORPORATION

May 1998 Printed in Japan

W




