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SERVICE
MANUAL

Precaution for Supplemental Restraint System

"Airbag”

The Supplemental Restraint System “Airbag”

helps to reduce the risk or severity of injury to the

driver in a frontal collision.

The Supplemental Restraint System consists of

an airbag module (located in the center of the

steering wheel), sensors, a control unit, warning
light, wiring harness and spiral ca ble.

Information necessary to service the safety is

included in the “5-5. SUPPLEMENTAL RE-

STHAINTGSYSTEM“ of this Service Manual.

ING:

l /avoid rendering the Airbag system inoper-
ative, which could lead to personal injury or
death in the event of a severe frontal collision,
all maintenance must be performed by an
authorized SUBARU dealer. ‘
Improper maintenance, including incorrect re-

. moval and installation of the Airbag system,

can lead to personal injury caused by uninten-
tional activation of the Airbag system.
All Airbag system electrical wiring harnesses
and connectors are covered with yellow outer
insulation. Do not use electrical test equipment
on any circuit related to the Supplemental
Restraint System “Airbag”.
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FUEL INJECTION SYSTEM

1 MECHANISM AND FUNCTION

" “neral

1e I\:’Iulti Point Fuel injection (MPFl} system is a system
.at supplies the optimum air-fuel mixture to the engine
-r all the various operating conditions through the use
f the latest electronic technology.

/ith this system fuel, which is pressurized at a constant
ressure, is injected into the intake air passage of the
ylinder head. The injection quantity of fuel is controlled
y an intermittent injection system where the electro-
ragnetic injection valve (fuel injector} opens only for a
hort period of time, depending on the quantity of air
squired for one cycle of operation. In actual operation,
1e injection quantity is determined by the duration of
n electric puise applied to the fuel injector and this

permits simple, yet highly precise metering of the fuel,
Further, all the operating conditions of the engine are
converted into electric signals, and this results in addi-
tional features of the system, such as large improved
adaptability, easier addition of compensating element,
etc. The MPF! system also has the following features:
1) Reduced emission of harmful exhaust gases.

2) Reduced in fuel consumption.

3} Increased engine output.

4) Superior acceleration and deceleration.

5) Superior startability and warm-up performance in
cold weather since compensation is made for coolant
and intake air temperature.

6) Good matching with turbocharger.
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FUEL INJECTION SYSTEM
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2. Air Line
pe NERAL

1 is drawn in and filtered by the air cleaner is
netéred and sent to the throttle body via the air intake
soot. In a TURBO model, air is filtered by the air cleaner
ind metered by the air flow sensor. Air is then super-
sharged by the turbocharger, and sent to the throttle
yody via the air intake boot. From the throttle body, the

air is regulated by the open-close operation of the
throttle valve and is delivered to the intake manifold. Itis
then distributed to the respective cylinders to mix with
fuel injected by the fuel injectors, Thus, the air-fuel
mixture is delivered into the cylinder. Part of the air
branched at the upstream of the throttle body is sent to
the by-pass air control valve which regulates engine idie
speed. '

Non-TURBO

(A —_  »| Air cleaner J___}lﬂr flow sensor lﬂonle body J—>I Intake manifold 1
By-pass air
control solenoid -
valve l Cylinder

TURBO

Bl A
(Air) Air cleaner

l_yrAir flow sensor J

Frurbecharger J._—}| Throttle body ]

e FLOW SENSOR

~...°Fl system employs a hot-film type (Non-TURBO)
or hot-wire type (TURBO]) air flow sensor. '
These air flow sensors convert the amount of air taken
into the engine into an electric signal by utilizing the
heat transfer phenomenon between the incoming air
and a heating resistor (hot film or hot wire) located in
the air intake.

The features of these flow sensor types are as follows:
1} High-altitude compensation is made automatically.
2) Quick response.

3) There are no moving parts.

4} They are compact.

By-pass air
contrel solenoid
valve

—>

l Intake manitold |

Y

|7Cylinder l

[Non-TURBO]
/-— Resin bady
L. —e el e =EH - FLOW .
Air flow D => B0 mm
{3.15in}
. R
Hot film | coid wire
Q-ring
Wire net
Alumni
[TURBO] luminum body
PASSAGE — —
\ &8
7
1] 80 mm
Air flow ) — s (3.15 in)
Hot wire
[O-ring Cold wire
Wire net
B2-278
Fig. 3
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3. THROTTLE BODY

In response to the depressing stroke of the throttle
pedal, the throttle body opens/closes its valve to regu-
late the air volume to be taken in the combustion
chamber.

During idling, the throttle valve is almost fully closed
and the air flow through the throttle body is less than
that passing through the carburetor.

More than half of the air necessary for idling is supplied
to the intake manifold via the by-pass air control valve.
And the by-pass air control valve properly controls the
number of revolutions in idling, so it does not need to
be adjusted.

4. THROTTLE SENSOR

A throttle position sensor is provided with a potentiom-
eter and idle switch interlockeéd with the throttle valve
shaft is utilized.

This throttle position sensor sends the MPF| control unit
a potentiometer output signal corresponding to the
opening of the throttle valve and an idle switch signal
that turns ON only when the throttle is opened nearly to
the idle position.

Using these signals, the MPFI control unit precisely
controls the air-fuel ratio during acceleration and decel-
eration as well as idling.

j)j) Oe@@

Connector

\-Thronle shaft

B2-281C

Fig. 4

5. BY-PASS AIR CONTROL SOLENOQID VALVE
The by-pass air control solenoid valve consists of an air
cut valve, duty control valve, intake air passage and a
coolant passage.

The air cut valve contains a bimetallic substance which
responds to coolant temperature, and a duty control
valve which is operated by a signal sent from the ECU.
When the coolant temperature is low, the air cut valve is
fully opened by the action of the bimetallic substance so
that the air flow required for low coolant temperatures is
maintained.

The ECU controls the duty control valve to bring the
operating engine speed as close to preset idle speed as
possible.

Shaft of duty

s contral valve

v

4

Connector -

— Coil

Ball bearing
. ] To intake

ront air E
:> manifold

intake boot =
e Duty conuol valve
== —= Water passage
Air cut valve =41 el
]
Shaft of air cut valve —~ JEATE Bimetal

Fig. 5
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3. Fuel Line

ERAL
r  ssurized by the fuel pump built into the fuel tank
s delivered to fuel injectors by way of the fuel pipe and
fuel filter. Fuel is regulated to the optimum pressure

l Fuel tank
i {Fusl)

Fuel pump

- |

| Fuel filter —p-| Fuel injector

level by the pressure regulator on the way to the
injectors.

From the injectors, fuel is injected into the intake man-
ifold where it is mixed with intake air, and is then
delivered to the respective cylinders.

Fuel injection timing and the amount of fuel injected is
regulated by the ECU.

v

Pressure regulator — Cylinder

[Non-TURBO]
= Fuel injector
21 _~ Throttle body
d Intake manifold
e O
Ve d Fuel separator
Pur e
con(-:fol Pressure > 3 :
. regulator o hY Filler cap

solenoid ]: Roll over

‘/ valve = Evaporation line valve Air vent pipe

< / K
S

—r C Filler

N
i ) A S — * Return line duct

N

o Y -

NIRLY - /
Delivery line
Canister Fuel tank
<0utside air Fuel tilter
™ Jet pump
. 1 pumy
Jet-pump filter Fuel pump Pump filter
B2-1048

Fig. 6
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[TURBO]

Auxiliary purge control
valve

= / Fuel injector

_~ Throttle body

) Intake manifold
Fuel separator i qll
Purge Pressure =1 /' ﬂ' i
control regulator | I ! Filler cap ‘-",: 4
sclenoid } 'L Roll over. IE3
A valve I Evaporation line valve Air vent pipe { b
< / Y e
L Ris| -
3 N 1 Filler
duct

t — Return line
/

i3]

Canister \
<0utside air Fuel filter

Delivery line

Fuel tank ~
~

~ Jet pump

\ Fuel pum
Jet-pumphlter——/ pume Pump filter

B2-1050

Fig. 7
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FUEL INJECTION SYSTEM

» PRESSURE REGULATOR
‘he pressure regulator is divided into the fuel chamber
p---spring chamber by the diaphragm as illustrated
g uel is fed to the fuel chamber through the fuel
nlet connected with the injector. A difference in pres-
.ure between the fuel chamber and the spring chamber
.onnected with the intake manifold causes the dia-
yhragm to be pushed down, and fuel is fed back to the
uel tank through the return line.
3y returning fuel so as to balance the above pressure
jifference and the spring force, the fuel pressure is kept
it a constant level 250.1 kPa (2.55 kg/cm?, 36.3 psi)
igainst the intake manifold pressure.

To intake
manifold

From
fue! injecior

i

L

J
To fuel tank

82-284

3. FUEL INJECTOR

The MPFI system employs a gallery type {side-feed
type) fuel injector.

The gallery type fuel injector is installed in the fuel pipe
1o aliow cooling of the injector by the fuel.

The features of this type of fuel injector are as follows:
1} High heat resistance

2) Low driving noise

3) Easy to service

4) Small size

The fuel injector injects fuel according to the valve open
signal received from the ECU.

The nozzle is attached on the top of the fuel injector. The
needle valve {Non-TURBO)} or ball valve (TURBO} is
lifted by the solencid coil through the plunger on arrival
of the valve open signal.

Since the injection opening, the lifted level of valve and
the regulator-controlled fuel pressure are kept constant,
the amount of fuel to be injected can be controlled only
by the valve open signal from the ECU.

The fuel injector of TURBO models is designed to inject
a greater amount of fuel than that of Non-TURBO
models, thus providing higher engine output.

INon. TURBO

/ [L Ball valve

= Fuel outlet

B ~ Needle valve

Fuel outlet

B2-285

Fig. 9
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4. Sensor and Switch

1. O, SENSOR

The O, sensor is used 1o sense oxygen concentration in
the exhaust gas. If the fuel ratio is leaner than the
stoichiometric ratio in the mixture (i.e. excessive
amount of air), the exhaust gas contains more oxygen.
To the contrary, if the fuel ratio is richer than the
stoichiometric ratio, the exhaust gas contains hardly
any axygen.

Therefore, examination of the oxygen concentration in
exhaust gas makes it possible to show whether the
airffuel ratio is leaner or richer than the stoichiometric
ratio.

The O, sensor has a zirconia tube (ceramic) which
generates voltage if there is a difference in oxygen
concentration between the inside and outside of the
1ube. Platinum is coated on the inside and outside of the
sirconia tube for the purpose of catalysis and electrode
provision. The hexagon screw on the outside is
grounded to the exhaust pipe, and the inside is con-
nected to the ECU through the harness.

A ceramic heater is employed to improve performance
at low temperature.

Zirconia tube

Contect plate

|—' Connector

B2-286

Fig. 10

When rich air-fuel mixture is burnt in the cylinder, the
oxygen in the exhaust gases reacts almost completely
through the catalytic action of the platinum coating on
the surface of the zirconia tube. This results is a very
large difference in the oxygen concentration between
the inside and outside, and the electromotive force
generated is large.

When a lean air-fuel mixture is burnt in the cylinder,
oxygen remains in the exhaust gases even after the
catalytic action, and this results in a small difference in
the oxygen concentration. The electromotive force is
very small.

The difference in oxygen concentration changes greatly
in the vicinity of the optimum air-fuel ratio, and hence
j(he change in the electromotive force is also large. By
"‘_'Putting this information into the MPF} control unit, the
air-fuel ratio of the supplied mixture can be determined
easily. The O, sensor does not generate much electro-

mo_ti\{e force when the temperature is low. The charac-
teristics of the electromotiye force stabilize at tempera-
ture of approximately 300 to 400°C {572 to 752°F).

Electromotive Atmosphere
force hat
Exhaust E xhaust
pases gases
@
Large Theoraticsl air-fuel
ratio
. |
g [Rich signal} ! To be judged
L] [ az rich
g5 ‘ Comparison
e s voliage
— 2 " -
= 0
g3
ot To be judged
E 8 81 laan
wo wignal)
!
Small Air-fuel Large
Small o
rau B2-287

Fig. 11

2. WATER TEMPERATURE SENSOR
The water temperature sensor is located on the water
pipe which is made of aluminum alloy. lts thermistor
changes resistance with respect 1o temperature. A wa-
ter temperature signal converted into Tesistance is
transmitted to the ECU to control the amount of fuel
injection, ignition timing, purge control solenoid valve,
etc.

20°C (68°F) 25 k11

25

Resistance (k1)

1 Temp.°C CF)
~20 O 40 80 P

{—4)(32} {104} (176}
20 60
{68} (140}

B2-288

Fig. 12
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Connector

Thermistor element

B2-289

_

/r Mold

Terminal ASSY O\ . ]I ]
l
1

| Pickup

Magnet

__——— Pickup

Fig. 13

3. KNOCK SENSOR

The knock sensor is installed on the cylinder block, and
senses knocking signals from each cylinder.

This knock sensor is a piezo-electric type which con-
verts knocking vibrations into electric signals.

It consists of a piezo-electric element, weight, and case.
If knocking occurs in the engine, the weight in the case
moves causing the piezo-electric element to generate a
voltage.

| Hut Connector

ZHousing [

Piezo element

B2-230

Fig. 14

4. CRANK ANGLE SENSOR

The crank angle sensor is installed on the oil pump,
located in the front center portion of the cylinder block,
to detect the crank angle position. It is designed so that
the ECU accurately reads the number of pulses which
occur when protrusions provided at the perimeter of
the crank sprocket (rotating together with the crank-
shaft) cross the crank angle sensor.

The crank angle sensor is a molded type which consists
of a magnet, pick-ups, coil, terminals, etc.

10

Terminal “ 'Molded tape
Bobbin (] I Insulator
B2-291
Fig. 15
Function

The crank sprocket is provided with six protrusions.
Crank rotation causes these protrusions to cross the
crank angle sensor so that magnetic fluxes in the coil
change with the change in air gap between the sensor
pickup and the sprocket. The change in air gap induces
an electromotive force which is transmitted to the ECU.

Crankshaft .
sprocket

TDC position

B2-292
Fig. 16
Output voltaQE‘ ov l\/
A A4 IJ
y _AV Vv Vv Vv
Crankshaft one rotation
B2-293
Fig. 17

piacri
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5. CAM ANGLE SENSOR

The cam angle sensor is located on the left-hand cam-
shaft support to detect the combustion cylinder at any
one moment.

It is designed so that the ECU accurately reads the
number of pulses which occur when protrusions pro-
vided on the back of the LH camshaft-drive sprocket
cross the sensor.

internal construction and the basic operating principle
of the cam angie sensor are similar to those of the crank
angle sensor. A total of seven protrusions (one each at
two locations, two at one location and three at one
location} are arranged in four equal parts of the
sprocket, as shown below.

Cam angle sensor

o Air gap
Projection

Projection

Camshaft sprocket

B2-254

Fig. 18

11

® Cylinder descrimination signal

‘/t—_/\/\/\/\!f\/\f/}l‘

Camshaft one rotation
{Crankshaft two rotation)

B2-295

Fig. 19

6. VEHICLE SPEED SENSOR 2

The vehicle speed sensor 2 consists of a magnet rotor
which is rotated by a speedometer cable and a reed
switch. It is built into the combination meter.

One rotation of the magnet rotor turns the reed switch
on and off four times to produce a digital signal. The
digital signal is used as a vehicle speed signal which is
transmitted to the ECU.

7. ATMOSPHERIC PRESSURE SENSOR
{Non-TURBO)

The atmospheric pressure sensor is builtinto the ECU. It
utilizes an “absolute” pressure sensor design, Its pur-
pose is to detect the atmospheric pressure used to
compensate for pressure at high altitudes and to main-
1ain driving stability. RN
The signa! from this sensor is also used for “shift H#8
control” of the automatic transmission at high altitudes. RIS
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. A/C (Air Conditioning) SWITCH AND RELAY ECU, for a certain period of time when a “full-throttle”
h AJC switch turns the AJC system on or off. The signal {emitted from the throttle sensor) enters the ECU

eration of the switch is transmitted to the ECU.  while the compressor is operating. This prevents the
... _ ‘cut relay breaks the current flow to the com- degradation of acceleration performance and stabilizes

ressor, through the use of an output signal from the driving performance.

AIC compressm

AJC switch

AlC cut relay -
o o I cutre

® @
Ignition switch N (000 T
AJC

signal

/

Throttle sensor = @

ECU

A e s

B2-682

Fig. 20

3. PRESSURE SENSOR AND PRESSURE EXCHANGE SOLENOID VALVE (TURBO) i
TURBO models have, in the inside of their engine compartment, a pressure sensor and a pressure exchange
solenoid which switches pressure inlets so that the pressure sensor can detect both the atmospheric pressure and
ntake manifold pressure.

This selection of pressure inlet is performed by the pressure exchange solenoid valve according to the signal sent
from the ECU. The output from the pressure sensor is entered into the ECU, which then sends out a signal for
contrelling the supercharging pressure 1o the wastegate control duty solenoid valve,

Iﬁpercharging pressure exceeds the preset value, the fuel is cut by the ECU.

Ghi i b S Lo

12
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5. Control System

1. GENERAL

The ECU receives signals sent from various sensors and
switches to judge the engine operating condition and
emits output signals to provide the optimum control

and/or functioning of various systems.

Major items governed by the ECU are as follow:

e Fuel injection control

2. INPUT AND OUTPUT SIGNALS

lgnition system control

Canister purge control
Radiator fan control

Fuel pump control

Air conditioner cut control
Self-diagnosis function
Fail-safe function
Wastegate control (TURBO)

By-pass air control (ldle speed control)

Unit Function T[jgg"o TURBOQ
Air flow sensor Detects the amount of intake air. 0 O
Throttle sensor Detects the throttle position. (@] (@]
Idle switch Detects a fully-closed throttle. @] ®)]
O, sensor Detects the density of O, in exhaust gases. 0] 0
Crank angle sensor Detects engine speed. ] O
Cam angle sensor Detects the relative cylinder positions. O 9]
Water temperature sensor Detects the coolant temperature. Q O
Input signal Knock sensor Detects engine knocking. o O o}
Vehicle speed sensor 2 Detects vehicle speed. 0O O
Ignition switch Detects ignition switch operation. O O
Starter switch Detects the condition of engine cranking O O
Inhibitor switch (A/T) Detects shift positions. 0] O
AJC switch Dstects the ON-OFF operation of the A/C switch. 0] 0]
Atmospheric pressure sensor Detects atmospheric pressure. O
Pressure sensor Detects atmospheric pressure and intake manifold pressure., 0
Fuel injector Inject fuel. O O
Ignition signal Turns primary ignition current on or off. O 0
Fuel pump relay Turns the fuel pump relay on or off. 0] 9]
A/C control relay Turns A/C control relay on or off. @] O
Radiator fan control relay Turns radiator fan control relay on or off. 0 O
Output signal | By-pass air control solenoid valve &?Lﬁg‘::ﬁ,;moum of by-pass air fiowing through the @) O
Check engine light Indicates trouble. o 0
Purga control solenoid valve Sgg:'r-ols the amount of canister purge through the throttle 0 o)
Prossura exchange solanoidvalve | S1hes pressre detecton ne bween atmospherc 0
Wastegate control solenoid vaive Controls the supercharging pressure. O

13
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" INPUT AND OUTPUT SIGNAL DIAGRAM
Non-TURBO]
B Test mode cannector 3
( ] / Control power supply 0 B
Battery l .
B T
Ignition ’f'iv [ Seif-disgnosis |~ ?::gﬂf:w —— o Ignition relay
1G, SW Llsal = Jonet e 1 Select monitor
L~| _117 rouble memory [ conneet!
Air flow sensor :‘ruﬁctt?on —®
81 _
J”—QEQ' " Fail-safe function 'I 4\b§

O, sensor ‘ Q 82 :

— Fuel injectors }

Ignition relay —Q 82 ’

2 2) Contrail function ] -

Starter motor ;

84
I o Fuel injection ] Spark plug

Starter switch ® Air-fuel ratio Igniter lrrrr—1—
feedback

Cylinder identification » Air-fuel ratio T e anition reiny
Cam angle sensor I:t{},_ learning 1 J_-_ .

tH & Fuel cot I } Spark plug

® Fual pump control

(3

Engine speed {rpm}

Crank angle sensor DE,_— ® Ignition timing
Crank angle s ® Ignition timing ,
learning :
t nsor :
Water temperature s¢ » idle speed
EEEL » AJC control
Knock sensor » Radiator fan control :

& Warm-up accelerstion Radiator fan -

= AJC switch ;
- | [y e
e Senscr A
Switchover of — :
trouble cods 1 n".:\__@ :
: Radiator fan relay ;
Vehicle speed sensor :
lin combination meter} et Fue| pump relay .
=2 uet pum — . E
’L pump B D :
IG :
F] Ignition
,L_L‘i key switch 1
Inhibitor switch (AT modet} G £
Ignition relay 3
ALC lotch Air control valve 5
magnetic clutc 2
- Neutral switch {MT model) 9 Water temperature :
. : ( ECU ) cut switch and Air con, -
r@ oliam cut switch ;o
Air con, cut relay

Q)

CHECK ENGINE light §
* lgnition relay :

L £ ] :

] l I | Purge control solenoid valve

B2-683 ¥
Fig. 21 ;
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Control power supply

Battery

Test mode

Ignition relay

Seif-diagnosis

IG, SW -O 5 o1+—a

function

—

Trouble memory |

Air {low sensor

function

[[Fairsate function |

connector

——

Read-memory

connector

= Ignition relay

Select monitar
connector

@

Fuel injectors

Cam angle sensor Dﬂi

0, sensor l
r‘g—'lf__ Ignition relay =
—_@_] & Fuel injection
. ® Air-fuel ratio
tch

Starter swi feedback
Cylinder idemtification e Air-fuel ratio

learning

*7 » Fuel cut

Engine speed {rpm}
Crank angle sensor

# Fuel pump control

Crank angle
Water temperature sensor

® Ignition timing

® Ignition timing
learning

o |dle speed

£

Knock sensor

* A/C control
* Radiator fan control
« Warm-up acceleration

» Wastegate control

Throttle sensor

Vehicle speed sensor
{in combination meter}

Switchover of
trouble code

J’/}—_"‘\

P

J,“—ll

Inhibitar switch {AT madel)
Pressure sansor

Pressure exchange

*Ignition solenoid valve

relay Neutral switch (MT model}

(ECU)

[

igniter

I } Spark piug
Lrrr—L -

<

l——m——— *ignition relay

M ——
I } Spark plug

Wastegate

control valve

-
Lg

*1gnition relay

Radiator fan

AJC switch

I B

Fue! pump

Radiator fan relay

Fuel pump relay

o o1—&D
SO < 7o) )
Ignition
key switch
— =G
Ignition relay
AIC

magnetic clutch

Air control valve
Water termperature

cut switch and Air con.
cut switch

Air

con. cut rela

/L]

CHECK ENGINE light

Fig. 22
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il
1. FUEL INJECTION CONTROL
Ihe ECU receives signals emitted from various sensors
ol the amount of fuel injected and the fuel
| Jtiming. Sequential fuel injection control is uti-
ized over the entire engine operating range except
4uring standing starts.
The amount of fuel injected by the injector valve is
jependent upon the length of time it remains open. The
sptimum fuel injection timing is determined by trans-
mitting a signal to the injector from the ECU according
to varying engine operations. Feedback control is also
accomplished by means of a learning control. As a
result, the fuel injection control system is highly respon-
sive and accurate in design and structure.
The sequential fuel injection system is designed so that
fuel is injected at a specific time to provide maximum air
intake efficiency for each cylinder. In other words, fuel
injection is completed just before the intake valve be-
gins to open.
1) Fuel injection characteristics
Fuel injection timing is basically expressed as indicated
below:
{1) During engine starts:
Duration of fuel injection
= Duration of fuel injection during engine
starts

2) During normal operation:
e sic duration of fuel injection x correction factor

.__+ voltage correction time
e Basic duration of fuel injection .... The basic
length of time fuel is injected. This is determined
by two factors-—-the amount of intake air de-
tected by the air flow sensor and the engine
speed {rpm) monitored by the crank angle sen-
sor.
® Duration of fuel injection during engine starts .....
Determined according to the engine coolant
temperature detected by a signal emitted from
the water temperature sensor to improve start-
ing ability.
¢ Voltage correction time ..... Compensates for the
fuel injector’s time lag affected by the battery
voltage.
2} Correction coefficients
Correction coefficients are used to correct the basic
duration of fuel injection so that the air-fuel ratio meets
the requirements of varying engine operations.
These correction coefficients are classified as follows:
(1) Air-fuel ratio coefficient:
Allotted to provide the optimum air-fuel ratio in rela-
tion to engine speed and the basic amount of fuel

(' ~cted,
i ]

]
Basic amount of injected
i)
-]
]
o
w
Q@
[~
™
[
w
L—
/ N\-—_—_’—/
Air-fuel ratio characteristic
B2-298
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Fig. 23

(2) Start increment coefficient:
Increases the amount of fuel injected only when
cranking the engine, which improves starting ability,

o
5
€
(-1
£
@
G
=

ON OFF

Ignition switch

Start increment characteristic
B2-299
Fig. 24

(3) Water temperature increment coefficient:

Used to increase the amount of fuel injected in
relation to a signal emitted from the water tempera-
ture sensor for easier starting of a cold engine. The
lower the water temperature, the greater the incre-
ment rate.

Water temperature increment

©
B
=
o
E
]
2
- -20 o 20 40 60 80 °C

{—4) (32} 68} (104} {140} {176} °F)

Water temperature ——e-
Water ternperature incremant characteristic
B2-300
Fig. 25

(4} After-start increment coefficient:
Increases the amount of fuel injected for a certain
period of time immediately after the engine starts 10

LT e e ool Sl et A I LA

QiTngex
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stabilize engine operation. (6} Acceleration increment coefficient:

Compensates for time lags of air flow measurement  }:iilih
and/or fuel injection during acceleration to provide - s
quick response. W
@ N ‘
® T - e [
.'é at i
5 1°C t—at°c A
E’ s
g 1+ H t°c G
E / t +At°c i i
#l
Elapse of time 3 / ‘ i
{after turning ignition switch OFF) £ ! Eg
21374
After-start increment characteristic . - g
B2-301 Varigtion in throttie valve position %
ng. 26 Accelaration increment characteristic
(5) Full increment coefficient: B2.303
Increases the amount of fuel injected by a signal

. . . . Fig. 28
emitted from the throttle sensor in relation to a signal g

emitted from the air flow sensor.

3) Air-fuel ratio feedback coefficient “alpha”
This feedback coefficient utilizes the O, sensor’s elec-
tromotive force (veltage)} as a signal to be entered into
the ECU. When low voltage is entered, the ECU judges
it as a lean mixture, and when high voltage is entered, it
is judged as a rich mixture. In other words, when the
air-fuel ratio is richer than the theoretical air-fuel ratio,
the amount of fuel injected is decreased. When it is
leaner, the amount of fuel injected is increased, In this
. Amount of intake air way, the air-fuel ratio is compensated so that it comes
{Throttle valve position) as close to the theoretical air-fuel ratio as possible on
Full increment cheracteristic which the three-way catalyst acts most effectively. (CO,
B2-302| HC and NOx are also reduced when the air-fuel ratio is
Fig. 27 . . . close to theoretical air-fuel ratio.)

Incremant rata

ECU Combustion Exhaust gas
inj chamber
F;Eu\eclor — Low oxygen density

— > 1 ,
[ Fuel injection A, High oxygen
Fuel decrement signal Fuel injection increases 4o,.iqy

R s s - ity

Fuel increment signal
.

="
[ |

Detec- Rich air-fuel
Rich signal tion | | ratio

peaod | 4

Fig. 29
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Learning control system
entional air-fuel feedback control system, the

conv
QK“ punt of fuel injected (according to engine
W, 4 various loads)is stored in the memory. After
e ECU receives a signal emitted from the O, sensof,
e basic amount of fuel injected is corrected so thatitis
ose to the theoretical air-fuel ratio. This means that the
-eater the air-fuel ratio is corrected, the lesser the
antrol accuracy.

SUBARU engines, however, an air-fuel ratio learning
sntrol system constantly memorizes the amount of
srrection required in relation to the basic amount of
1el 1o be injected (the basic amount of fuel injected is
etermined after several cycles of fuel injection), so that
se correction affected by feedback control is mini-
-ized. Thus, quick response and accurate control of
ariations in air-fuel ratio, sensors’ and actuators’ char-
cteristics during operation, as well as in the air-fuel
atio with the time of engine operation, are achieved. In
\ddition, accurate control contributes much 1o stability
»f exhaust gases and driving performance.

Egle sensor \

l Crank angle sensor

5. IGNITION SYSTEM CONTROL

The ECU receives signals emitted from the air flow
sensor, water temperature sensor, crank angle sensor,
cam angle sensor, knock sensor, etc., 1o judge the
operating condition of the engine. It then selects the
optimum ignition timing stored in the memory and
immediately transmits a primary current OFF signal to
the ignitor to control the ignition timing.

While the ECU receives signals emitted from the knock
sensor, it is controlled so that advanced ignition timing
is maintained immediately before engine knock occurs.
This system control type features a quick-to-response
learning control method by which data stored in the
ECU memory is processed in comparison with informa-
tion emitted from various sensors and switches.

Thus, the ECU constantly provides the optimum ignition
timing in relation to.output, fuel consumption, exhaust
gas, etc., according 10 various engine operating condi-
tions, the octane rating of the fuel used, etc.

Two ignition coils are used - one for the #1 and #2
cylinders, and one for the #3 and #4 cylinders. A
simultaneous ignition type is employed for #1 and #2
cylinders on one hand, and #3 and #4 cylinders on the
other.

This eliminates the distributor and achieves
maintenance-free operation.

l Air flow séﬁsor

Vi

\ ¥nock sensor ECU

Injector

Water temperature sensor

Throttle sensor

Neutral switch
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e Ignition control under normal engine conditions

Between the 97° signal and the 65° signal, the ECU
measures the engine revolutions, and by using this data
it decides the dwell set timing and igniticn timing

according to the engine condition.

using the 10° signal.

¢ Ignition control under starting conditions
Engine revolutions fluctuate at the starting condition, so
the ECU cannot control the ignition timing. When such a
condition exists, ignition timing is fixed at 10° BTDC by

TOC

Crank sngle
pube

Cam sngly
pulm

dncrimination

Ignitlon 1iming
a1 stwrthng

_/1

Combustion cylinder |<
|

CYL4

crL1

cyrLa

/7

Ignition timing st
narmal condilign

cyLm2

Criws

Crim

CYL#3

:

eYL2 cYLa cyLl eyLa
L I | | I I
8TOC 87" BTDC 107 7" 66" 10" 8T es’ ([ s es 10° By BE* 1w a7 B5"
I I [ 1 I | | I L | | [ | 1]
BTOC 66° ATDC
5 2 20" 20° &
| |11 | 11 l 1114

: | ! ! ! | |

Ath cytindsr X 13t cylinder X Jed eylincher X 2nd cylinder )( 4Ath cylinder X Tt cylindar )
i i i i l i i
i .2 ®.4 1.@ ! 3,® ®.2 . .4 .
! . . 1 »
i ®.? @4 | 1D a@ I ®.2 ! @.4
!

i
i
|
|
!
I
E

1

i

i

| i |
l..m r_-Ilum"l. intaka cOMmpress burn l sahaal | Intaks !
|Lbum i axhan J-——I i inake compn i buwn i exhoust I_l Jl
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‘(Wl"'l!""l | burn » [—1 . l |
Inteke l " ! bum + mxhiat 1 intake _! camprens |
i | | [ L I ]
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B2-305

Fig. 30
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6. BY-PASS AIR CONTROL (IDLE SPEED CON- and by-pass air flow is as follows:
TROL) Duty ratio {high) = Increases valve lift and by-pass air

=CU activates the by-pass air control valve in
| 2 to control the amount of by-pass air flowing
through the throttle valve in relation to signals emitted
from the crank angle sensor, cam angle sensor, water
temperature sensor and A/C switch, so that the proper
idle speed specified for each engine load is achieved.
The by-pass air control valve utilizes a duty solenoid
design so that the amount of valve “iift” is determined
by a certain operating frequency. For this reason, the
by-pass air flow is regulated by controlling the duty
ratio. The relationship between the duty ratio, valve lift

Diagram

flow.
Bypass air control features the
following advantages:
1. Compensation for engine speed under A/C (air
condition-ing) system and electrical loads.
2. Increase in idle speed during early stage of warm-up
period.
3. Adashpot function during the time the throttle valve
is quickly closed.
4. Prevention of engine speed variations over time.

Crank angle sensor

Cam angle sensor

Throttie sensor

Water ternperature sensor

ECU
Vehicle spéed sensor 2

Ignition switch

A/C switch

By-pass air control
solencid valve

A

-«

—

Throttle valve

WA

Neutral switch

inhibitor switch {AT}

B2-306

Fig. 31
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7. CANISTER PURGE CONTROL

The ECU receives signals emitted from the water tem-
perature sensor, vehicle speed sensor and crank angle
sensor to control the purge control solenoid.

Canister purge takes place during operation of the
vehicle except under certain conditions {during idle,
etc.).

The purge line is connected to the throttle chamber to
purge fuel evaporation gas from the canister according
to the amount of intake air.

8. RADIATOR FAN CONTROL

Water temperature sen-
sor

Vehicle speed sensor 2

\>

AJSC switch

9. FUEL PUMP CONTROL

The ECU receives a signal emitted from the crank angle
sensor and turns the fuel pump relay ON or OFF to

—

The ON-OFF control of the radiator fan {for models
which are not equipped with an air conditioning system)
is governed by the ECU which receives signals sent
from the water temperature sensor and vehicle speed
sensor. On models which are equipped with an air
conditioning system, the ECU receives signals sent from
the water temperature sensor, vehicle speed sensor
and A/C switch. These signals simultaneously turn ON
or OFF the main radiator fan and A/C sub fan as well as
setting them at “H|” or “LO"” speed.

ECU

Radiator fan relay

v

Radiator fan

control fuel pump operation. To improve safety, the fuel
pump will stop if the engine stalis with the ignition
switch ON.

Ignition switch ON Fuel pump relay Fuel pump
A certain period of time {after ignition switch is turned ON} ON Operates
While cranking the engine ON Operates
While engine is operating ON Operates
When engine stops OFF Does not operate

Crank angle sensor ECU

Fuel pump relay - Fuel pump
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5. A/C CUT CONTROL period of time to stop the compressor. This prevents
ﬁn/the ECU receives a “full-open” signal emitted degradation of output during acceleration and stabilizes
(

\)thronle sensor while the air conditioning sys- driveability.
. _ erating, the A/C cut relay turns off for a certain
&

BAT AJC cut relay
io“\,o l—-——— —_— O ————

e @ FL FU °_l
IG 5W (T

ECU
compressor

@ L

Fully open

B2-307

Fig. 32

11. POWER SUPP_LY CONTROL
When the ECU receives an ON signal emitted from the ignition switc
turns the ignition relay ON so that power is supplied 1o the ignition coi

etc.

Power to the above parts is turne
The fuel injectors stop fuel injection immediately after the ignition switch is t

is cut off.

h, current flows through the ignition relay. This
|, air flow sensor, by-pass air control valve,

d off five seconds after the ECU receives an OFF signal from the ignition switch,
urned OFF because the injection signal

"y

! .
) 7 Air flow sensor

Ignition switch ECU ——p»| Ignition relay I Ignition coil

By-pass air control valve
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12. WASTEGATE CONTROL (TURBO) The duty solenoid valve; according to the signal from

The ECU computes the objective supercharging pres- the ECU, leaks out the pressure applied to the waste-
sure according to the signals sent from the crank angle gate valve controller so that the supercharging pressure
sensor, air flow sensor, throttle sensor, pressure sensor,  at which the wastegate valve opens reaches the objec-
and water temperature sensor. The ECU then sends a e |evel. By this method, engine performance in accel-

signal to the duty solenoid val_ve so as to attain the ,a4i0n or in high altitude is compensated.
computed cbjective supercharging pressure.

Pressure exchange

o 5

Throttle body -

/ Pressure sensor

— . \
— - — -~ Crank angle se
—— e H gle sensor

I_-—--— Air flow sensor

-

« —-— Throttle sensor

l ' —-— Water

1
. H 1 1emperature
| ' sensor
1

Ak _L% T

Wastepate valve : Wastegate valve controller

¥

B2-685

Fig. 33
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Self-diagnosis System

NERAL

f Hiagnosis system detects and indicates a fauit
1 various inputs and outputs of the complex electronic
ontrol. The warning light (CHECK ENGINE light) on the
astrument panel indicates occurrence of a fault or
rouble.

‘urther, against such a failure or sensors as may disable
he drive, the fail-safe function is provided to ensure the
ninimal driveability.

». FUNCTION OF SELF-DIAGNOSIS

he self-diagnosis function has four modes: U-check
node, Read memory mode, D-check mode and Clear
nemory mode. Two connectors {Read memory and
fest mode) and a light (CHECK ENGINE light) are used.
The connectors are for mode selection and the light
nonitors the type of problem.

‘%i\ %’“‘__{; ‘_; __I
R

ead memory

\'__——..
9,"’“4?
=~et mode c:onnector
en)
{Connector color)
B6-301
Fig.” 34

Refer to C.6-3 [W0600] for the location of connectors.

e Relationship between modes and connectors

. Read memory Test mode :
Mode Engine connector connector |
U-check Ignition ON DISCONNECT | DISCONNECT
Read memory Ignition ON CONNECT DISCONNECT
D-check lgnition ON' | 1iscoONNECT | CONNECT
{engine on}
Ignition ON
Clear memory {engine on) CONNECT CONNECT

® l-check mode

The U-check is a user-ariented mode in which only the
MPFI components necessary for start-up and drive are
diagnosed. On occurrence of a fault, the warning light
(CHECK ENGINE light} is lighted to indicate to the user
that the dealer’s inspection is necessary. The diagnosis
of other pants which do not give significant adverse
effect to start-up and drive are excluded from this mode
in order to avoid unnecessary uneasiness to be taken by
the user.

@ Read memory mode

This mode is used by the dealer to read past problems
{even when the vehicle’s monitor lights are off). It is
most effective in detecting poor contact or loose con-
nections of connectors, harnesses, etc.

¢ D-check mode

This mode is used by the dealer to check the entire MPFI
system and detect faulty parts.

e Clear memory mode

This mode is used by the dealer to clear the trouble
code from the memory after the affected part is re-
paired.
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3."BASIC OPERATION OF SELF-DIAGNOSIS SYSTEM

: o o TROUBLE
ﬁ ] Mode Read memory connector Test mode connector Condition CHECK ENGINE light
; Ignition switch ON ON
U-check X X {Engine OFF)
Engine ON OFF
lgnition_ switch ON Blink
Read memory 0] X {Engine OFF)
Engine ON ON
Ignition switch ON ON
D-check X O {Engine OFF)
Engine ON OFF — Blink*
. Ignition switch ON ON
Clear memory O 0 (Engine OFF)
Engine ON QOFF — Blink*
o TROUBLE
Mode Read memory connector Test mode connector Condition CHECK ENGINE light
U-check X X Ignition switch ON ON
Read memory O X lgnition switch ON Trouble code {(memory)
D-check X O Engine ON Trouble code™*
Clear memory @] 0 ‘ Engine ON Trouble code™*

*

When the engine operates at a speed greater than

reached, the check engine light blinks.

2,000 rpm for more than 40 seconds, the check ** When the engine operates at a speed greater than'

engine light blinks. However, when all check items
check out “0.K.!,” even before the 40 seconds is

25

2,000 rpm for more than 40 seconds, a trouble code
is emitted.
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4. FAIL-SAFE FUNCTION
For the part which has been judged faulty in the self-
fmm\sis, the ECU generates the associated pseudo

e, JUBLE CODES AND FAIL-SAFE OPERATION

signal {only when convertible to electric signal} ang
carries out the computational processing. In this fash.
ion, the fail-safe function is performed.

Trouble . . iL- ; Non-
code Item Contents of diagnosis Fail- safe opf.ratlon TURBO TURBO
No signal entered from crank angle sen- :
sor, but signal {corresponding to at least _
n Crank angle sensor one rotation of crank) entered from cam o O
angle sensor.
12 Starter switch ?ﬁir:grr]mal signal emitted from starner Turns starter switch signal OFF. @] O
No signal entered from cam angle sensor,
but signal {corresponding to at least two
1 —_—
13 Cam angle sensor rotations of cam) entered from crank an- © O
gle sensor.
14 Injector #1 — @] O
15 injector #2 Fuel injector.lnoperat_ive_ . _ ‘0 O
- {Abnormal signal emitted from monitor
16 Injector #3 circuit ) — O O
17 Injector #4 — G 0
‘ . Adjusts water to a specific temperature.
y - . - - .
21 Water temperature Abnormal signal emitted from water tem Maintains radiator fan “ON"” to prevent 0 0
sensor perature sensor. -
overheating.
Abnormal voltage produced in knock sen- | Sets in regular fuel map and retards igni-
2z Knock sensar sor monitor circuit. tion timing. O %
‘ . Controls the amount of fuel (injected) in
. 1 . .
23 Air flow sensor ﬁ\bnorma voltage input entered from air relation to engine speed and throttle sen- O @]
OwW SENnSOor. i
sor posttion.
By-pass air control Air control valve inoperative. Prevents abnormal engine speed using
sglé)noid valve {Abnormal signal produced in menitor cir- | “fuel cut” in relation to engine speed, ve- 0] 0
g cuit.} hicle speed and throttle sensor position.
Abnormal voltage input entered from Sets throttle sensor’s voltage output to a
3 Throttle sensor throttle sensor. fixed value. © ©
32 0, sensor 0, sensor inoperative. — O Q
Vehicle speed Abnormal voltage input entered from ve- . . .
33 sensor 2 hicle speed sensor. Sets vehicle speed signal to :iflxed valua, O 0
Purge centrol sole- \ . .
35 noid valve Solenoid valve inoperative. — 0 9]
41 AJF learning control | Faulty learning control function. — 0] O
42 Idie switch J:\'girggrr‘mai voltage input entered from idle Judges OFF operation. o O
Wastegate control . . .
44 | solencid valve Solenoid valve inoperative. — 0]
Atmospheric pres-
SLIe Sensor Faulty sensor. Sets sensor to 760 mmHg. o
45 Pressure sensor and Prevents abnormal supercharging pres-
pressure exchange E‘;’ﬁ;ﬁ?; rooggrt?‘fzure exchange sole- sure using “fusl cut” in relation to engine O
solenoid valve P ' load.
49 Air fiow sensor Use of improper air flow sensor. — 0 0
51 Neutral switch Ab_normal signal entered from neutral _ 0 0
switch.
51 \nhibitor switch Abpormal signal entered from inhibitor _ 0 0
switch.
I . igna i
52 Parking switch Qsirtlgrr]mal signal entered from parking _ 0 0
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.7. Turbocharger System
1. GENERAL .

The turbocharger performs supercharging with use of
the wasted energy in the high temperature exhaust gas.
it provides the following features:

1) Less power loss with use of the exhaust gas energy.
- 2) Light in weight and compact in size for better adapt-
ability.

3} Better matching with the engine load.

- 4) Easy and efficient adjustment of the supercharge
pressure by bypassing through the exhaust gas pas-
sage.

The turbocharger system for recent passenger cars
places emphasis on low speed rather than high speed.
More specifically, its supercharging performance is de-
signed to be effective even at low engine speed with
larger torque for enhancing both the fuel efficiency and
power output. {In contrast, the conventional turbo-
charger is effective only at high engine speed.) The
turbocharging effective at low engine speed minimizes
a drawback of the conventional system which must take

a certain time before the supercharging becomes effec-
tive through acceleration from low speed.

In the engineering of this turbocharger system, particu-
lar consideration has been given to the above perfor-
mance. With the optimum turbocharger design and the
suitable tuning of intake and exhaust systems, it is
capable of providing powerful torque even at low
speed, quick respense and superb operability.

2, REGULATION OF SUPERCHARGING
PRESSURE

1) Basic function of the wastegate valve

As the engine speed increases with the opening of the
- throttle valve, the amount of exhaust gas increases. This
leads to increase in the rotational speed of turbine
(approx. 20,000 to 120,000 rpm), the supercharging
pressure and the output.

However, excessive supercharging pressure may cause
occurrence of the knocking and heavier thermal load on
such a part as piston. In the worst case, the engine may
be damaged or broken. To prevent this, the wastegate
valve and its controller are equipped. By sensing the
supercharging pressure, the wastegate valve restricts it
below a predetermined level.

)

=
-
Wastegate
‘ valve /
[
Turbocharger W

Wastegate valve—/ @

controller
While the supercharging pressure is lower than the
predetermined level, the wastegate valve is closed so
that all the exhaust gas is carried through the turbine.

=

U

B2-686

Fig. 35

AS-718

Fig. 36
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hen it reaches the predetermined level, the wastegate
ntroller lets the supercharging pressure to press the
-, causing the linked wastegate valve to open.
rastegate-valve opened, a part of the exhaust
s is allowed to flow into the exhaust gas pipe by
rpassing the turbine.
Jis decreases the turbine rotating energy 1o keep the
ipercharging pressure constant.
means P, — P, = constant
P,: Atmospheric pressure
P,: Supercharging pressure

P

T

it
s

) (2.248]

Sg. 37

2) Concept of the wastegate valve control

gher the altitude, the lower the atmospheric
L :(P,)and supercharging pressure (P,}. The duty
solenoid valve acts as a control to maintain maximum
supercharging pressure (P,) under absolute pressure.

-

-

1.2-894

Max. P, = const (Absolute pressure 161.3 kPa {1,210
mmHg, 47.64 inHg)
P, kPa {(mmHg, inHg}
161.3 _—
(1210, I
47.64) i ..
1
|
|
I Engine
‘I revolution {rpm)
Approx. 4,600
L2-1560
Fig. 39

e n g e b ——

Fig. 38
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3. LUBRICATION OF TURBOCHARGER

The turbocharger is lubricated by the engine oil
branched out from the oil pump. Since the turbocharger
turbine and the compressor shaft reach a maximum of
several hundred thousand revolutions per minute, the
full-floating type bearings are used to form desirable

lubrication films on their inside
running,

Further the oil supplied to the turbocharger also plays
an important role of cooling the heat from exhaust gas
in the turbine not 10 propagate to the bearings.

and outside during

sy : Engine oil Compressor impeller
Turbine Compressor housing
housing
/ Y
Exhaust

Turbine wheel

L2-249

Fig. 40

4. COOLING OF TURBOCHARGER

The turbocharger is water cooled for higher reliability
and durability. The coolant from the coolant drain hose
under the engine cylinder head is led to the coolant
Passage, through a pipe, provided in the turbocharger
bearing housing. After cooling the bearing housing, the
coolant is led into the coolant filler tank through a pipe.

Coolant outlet,
pipe

Qil
inlet ]
pipe o Coolant inlet pipe
% Qil outlet pipe
B2-687
Fig. 41
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~ COMPONENT PARTS
‘ +ake Manifold
i. NON-TURBO MODEL

Air inlet hose Ei'
Water inlet hose il
By-pass air control solenqgid valve
Gasket s
Water outlet hose s
Plug
PCV valve

Purge control solenoid valve
Nipple

10 Gasket (LH)

11 |ntake manifold

12 Gasket {(RH)

O ND U E WK -

T4: 20 - 25 (2.0 ~ 2.6, 14 — 19) l/—\
4 T5: 16 — 18 {1.6 — 1.8, 12 — 13) CQ
g , B2-1011
. 42

30

Tightening torque: N-m {kg-m, ft-Ib} | ' .
T1: 67 (0.6— 0.7, 4.3 — 5.1) | =
T2: 19— 27 {1.9 — 2.8, 14 — 20) '
T3: 28 — 34 {2.9 — 3.5, 21 — 25) ' #@; f

o
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2. TURBO MODEL

Air-inlet hose

By-pass air control sotenoid valve
Water infet hose

Water outlet hose

Gasket

Air contrl valve sling

Air control valv No. 2
PCV vlave

Air control solenoid valve
10 Nipple

11 Gasket (LH)

12 Intake manifold

13 Gasket (RH)

W~ bW N =

Tightening torque: N-m {kg-m, ft-1b) ’ |72
T1: 6—-7{06-0.7,43 —-5.1) <
T2: 19 -27{1.9 - 2.8, 14 — 20) : g_f

T3: 28 ~ 34 {2.9— 3.5, 21 — 25) _L/\
T4: 20 — 25 (2.0 - 2.6, 14 — 19) -

T5: 16 — 18 (1.6 — 1.8, 12 —13) @ B2-1012

Fig. 43
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FUEL INJECTION SYSTEM

———

2. Air Intake Duct and Throttle Body
"' -TURBO MODEL

Tightening torque: N-m {kg-m, ft-Ib}
T1: 6.4 —-8.31(0.65—-0.85,47 -6.1}
F2:19-23(19-23,14-17}
T3:2-3{02-03,14-22)

OV~ O b WK

Py

32

Cushion
Resonator

Air cleaner ASSY
Collector cover
Air intake boot
Clamp

Collector bracket
Throttle body
Throttle sensor
Gasket

B2-1013
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2. TURBO MODEL

Tightening torque: N-m {kg-m, ft-Ib}

T1: 6.4 — 8.3 (0.65 — 0.85,4.7 - 6.1)
T2: 19 —-23(1.9-2.3,14 - 17)
T3:2-3(0.2-0.3,14—-272)

Fig. 45

Cushian
Resonator

Air cleaner ASSY
Hose clip A

Air intake boot
Hose clip B

Q-ring

Clip

Resonator chamber
Air inlet duct

oY muthawN =

-
o

11 HoseclipC

12 Connector hose {By-pass valve) 16
13 Connecror hose (PCV valve) 17
14 Turbocharger unit 18
15 Air outlet duct 19

Cushion

Collector cover bracket

Throttle body
Air by-pass valve 23 Throttle sensor
Connector hose A {To intake duct} 24 Gasket B2-1014
By-pass valve vacuum hose 25 Collector cover

Connector hose B {To boot B}

33
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——

3. Air Cleaner

Air cleaner ASSY
Air cleaner upper cover
Clip

Air low sensor

Aiir cleaner element
Spacer

Cushion rubber

Spacer

Air cleaner lower cover
Air cleaner bracket

OWO~mMmOD M R

-

T3 4% .
Tightening torgque: N-m (ka-m, ft-lb}
T1: 4.4 - 7.4 (0.45 — 0.75, 3.3 — 5.4}

T2: 25— 4.4 (0.25 — 0.45, 1.8 — 3.3)
T3: 27 — 37 (2.8 — 3.8, 20-27) B2-1015

Fig. 46
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—

4. Turbocharger Unit

Fig. 47

T8

T3

SN b WA -

Qil inlet pipe

TURBO inlet duct
Wastegate valve controller
Turbocharger

TURBO cooling pipe

Qil outlet pipe

Bracket

Tightening torque: N.-m (kg-m, ft-Ib)
T1: 14.7 — 17.7 {1.50 — 1.80, 10.8 — 13.0}
T2: 21.1 - 24.0 {2,15 — 2.45, 15.6 — 17.7)
T3: 22-24 (22— 2.4, 16 - 17}
T4: 4.4 — 5.4 (0.45 — 0.55, 3.3 — 4,0)
T5: 21.1 — 24.0 {2.15 — 2.45, 15.6 — 17.7) B2.685
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FUEL INJECTION SYSTEM

W SERVICE PROCEDURE
'Iurbocharger System

A: TROUBLE DIAGNOSIS

If the turbocharger system fails, any of the following
phenomena can occur.
1) Excessively high supercharging pressure:

{1) Engine knocking
2) Excessively low supercharging pressure:

(1) Lack of engine power

{2) Poor acceleration performance

(3) Considerable fuel consumption
3} Oil leak from turbocharger:

(1) Excessive oil consumption

{2} White exhaust smoke
{However, the phenomena 2} can also result from other
causes, such as air leakage from the intake system,
exhaust system leakage or obstruction, incorrect igni-
tion timing, malfunctioning knock control system, de-
fects in the MPFI control system.)

I B: REMOVAL AND INSPECTION

1, WASTEGATE VALVE |
| ;ck connecting hose between wastegate valve,

turbucharger and duty solenoid valve for looseness or
disconnection, as well as cracks and damage.

2) Disconnect the wastegate valve control connecting
hose from actuator, and connect checking rubber hose.
Plug the disconnected rubber hose.

3) Apply air pressure [59 to 69 kPa (0.6 to 0.7 kg/em?, 9
10 10 psi)] to the checking rubber hose, and see whether
the wastegate valve link operates or not.

Excessive pressure may cause damage to the waste-
gate valve control diaphragm. Be sure to check that the
pressure is 58 to 69 kPa (0.6 to 0.7 kg/cm?, 9 to 10 psi)
with a pressure gauge before applying.

2, SUPERCHARGING PRESSURE

1) Disconnect rubber hose from pressure exchange
solenoid valve and attach a branch connector. Lead the
rubber hose into the passenger compartment, and con-
nect it to the positive pressure gauge.
2) Disconnect two rubber hoses from duty solenoid
valve and connect these hoses using a connector. Plug
duty solenoid valve.
3) After warming up engine, make a test run. Read the
supercharging pressure on the positive pressure gauge
g~ the vehicle is running at approximately 4,600 rpm
( Ifully open throttle.

l L P Positive préssurs
\ ! 1 f ressure e
— L exchange ue
Connector [-\
] R ///
N —Y
~ X/
To passanger
AN compartment
B2-685
Fig. 48
Phenomenon Judgerment
Supercharging pressure is in the Normat
42.7 to 50.7 kPa {320 to 380 mmHg,
12.60 to 14,86 inHg) range.
Supercharging pressure exceeds the
§0.7 kPa {380 mmHg, 14.96 inHg)
upper limit. ‘
{1) Cracked or disconnected wastegate valve Replace or
control rubber hoses coennect
rubber hose.
{2} Inoperative and closed wastegate valve Replace
turbocharger.
Supercharging pressute is below the 42.7 kPa Faulty
(320 mmHg, 12.60 inHa) lower limit. turbocharger.
Replace
turbocharger.

3. TURBOCHARGER —~ ~
1) Oil leakage from the exhaust gas side (turbine side)
Remove the center exhaust pipe and examine the tur-
bocharger from the exhaust gas side.
If there are excessive carbon deposits on the turbine
exhaust side, oil is leaking from the turbine.
{In this case, oil may also be leaking from between the
turbine chamber and bearing chamber.)
2) 0Oil leakage from the inlet side {blower side)
(1) The turbocharger is not necessarily leaking oil when
oil is present on the blower side. The oil is likely to have
come from oil mists contained in the blowby gases flow
in the inlet system.
(2} When oil is leaking from the inlet system, it is
accompanied by a rattle from the turbocharger shaft
when it moves in an axial or radial direction. Remove
the turbocharger from the engine and determine if the
shaft rattles.
(Limit of rattling: Measure with a dial gauge.)

a. Axial rattling:

0.09 mm (0.0035 in) xp-37
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Dial gauge:

L2-249C

Fig. 49

b. Radial ratiling:
0.17 mm {0.0067 in) when the turbine side and
blower side of the shaft are moved circumferentialy
at the same time.

-\_—Dial gauge

Qil intet hole L2-840

Fig. 50

If anything unusual is found, replace the turbocharger.

a. The turbocharger proper cannot be disassembled or
adjusted.

b. When removing and installing the turbocharger, do
not allow dirt and dust to enter the inlet and outlet
openings of the turbine and blower. Any foreign matter
allowed to enter, will undoubtedly damage the turbine
and blower blades as soon as the turbocharger goes
into operation again.

c. Likewise, cover the open end of the front exhaust
pipe. If foreign matter is allowed to enter, the turbine
blades will be instantaneocusly destroyed when the
turbocharger is put into operation.

3) Oil leakage from the connection of the oil delivery
pipe

Visually inspect the connections of the oil delivery pipe
with the turbocharger and oil pump. K oil is leaking,
replace the washer of the union screw and tighten it to
the specified tightening torque.

Tightening torque:
14.7 — 17.7 N*m
(1.50 — 1.80 kg-m, 10.8 — 13.0 ft-Ib}

4) Coolant leakage from connection of the cooling
pipe

Visually check the connection between turbocharger
and cooling pipe, between engine cylinder head and
cooling pipe, and the hose clamped area for leakage of
coolant. If leakage is detected, replace the washer at the
union screw, and tighten the screw to the specified
torque. Check the hose for cracks and damage at the
clamped area before tightening the clamp. If the hose is
faulty, replace with a new one.

Tightening torque:
22 - 25 N*‘m o
(2.2 — 2.5 kg-m, 16 — 18 ft-lb)
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T TROUBLESHOOTING

. 1. Supplemental Restraint Sys-

tem "‘Airbag”

Airbag system wiring harness is routed near the MPFI
control unit {ECU), main relay and fuel pump relay.

a. All Airbag system wiring harness and connectors
are colored yellow. Do not use electrical test equip-
ment on these circuit.

b. Be careful not to damage Airbag system wiring
harness when servicing the MPFI control unit (ECU),
main relay and fuel pump relay.

2. Precautions

1) Never connect the battery in reverse polarity.

e The MPFI control unit will be destroyed instantly.

e The fuel injector and other part will be damaged in
just a few minutes more.

2) Do not disconnect the battery terminals while the
engine is running.

e Alarge counter electromotive force will be generated
in the alternator, and this voltage may damage elec-
tronic parts such as ECU (MPFI control unit), etc.

3) Before disconnecting the connectors of each sensor
and the ECU, be sure the turn off the ignition switch.
4) Before removing ECU from the located position,
disconnect two cables on battery.

e Otherwise, the ECU may be damaged.

5) The connectors to each sensor in the engine com-
partment and the harness connectors on the engine
side and body side are all designed to be waterproof.
However, it is still necessary to take care not to allow
water to get into the connectors when washing the
vehicle, or when servicing the vehicle on a rainy day.
6) Every MPFl-related part is a precision part. Do not
drop them.
7} Observe the following cautions when installing a
radio in MPF| equipped models.

a. The antenna must be kept as far apart as possible
from the control unit.

{The ECU is located under the steering column, inside
of the instrument panel lower trim panel.)

b. The antenna feeder must be placed as far apart as
possible from the ECU and MPFI harness.

¢. Carefully adjust the antenna for correct matching.
d. When mounting a large power type radio, pay
special attention to items a. thru c. above.

¢ Incorrect installation of the radio may affect the
operation of the ECU.

7} Before disconnecting the fuel hose, disconnect the
fuel pump connector and crank the engine for more
than five seconds to release pressure in the fuel sys-

tem. If engine starts during this operation, run it until it
stops,

3. Pre-inspection

Before troubleshooting, check the following items
which might affect engine problems:

1. Power supply

1) Measure battery voltage and specific gravity of elec-
trolyte.

Standard voltage: 12 V
Specific gravity: Above 1.260

2) Check the condition of the main and other fuses, and
harnesses and connectors. Also check for proper
grounding.

2. Caps and piugs

1} Check that the fuel cap is properly closed,

2) Check that the oil filler cap is properly closed.

3) Check that the oil level gauge is properly inserted.

3. Intake manifold vacuum pressure
1) After warming up the engine, measure intake mani-
fold vacuum pressure while at idle.

Standard vacuum pressure:
Non-TURBO
More than — 66.7 kPa {— 500 mmHg, — 19.69 in Hg;
TURBO
More than — 65.3 kPa {— 490 mmHg, — 19.29 inHg}

Refer to C.2-2 [W5AU0].

2} Unusual vacuum pressure occurs because of air
leaks, fuel or engine problems. In such a case, engine
idles roughly.

4. Fuel pressure

1} Release fuel pressure

Refer to C.2-8 [W1AO0).

2) Connect fuel pressure gauge between fuel filter and
hose, and measure fuel pressure at idling.

Refer to C.2-8 [W2A0].

Fuel pressure:
177 — 206 kPa (1.8 — 2.1 kg/ecm?, 26 — 30 psi)

5. Engine grounding
Make sure the engine grounding terminal is properly
connected to the engine.

39
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4. Troubleshooting Chart for Self-diagnosis System

~BASIC TROUBLESHOOTING PROCEDURE

ki

Trouble occurs

v

READ MEMORY MCDE

Engine does not start Engine start

5. Troubleshooting for l

"Engine Starting Failure” D-CHECK MODE
[TeAQ).*>

No trouble code designated

Trouble code designated l

Inspection using Trouble-
shooting Chart with Se-
Troubleshooting in aceor- lect Monitor [T8A0) or
dance with trouble code.* inspection using General
Troubleshooting Table
[TSAQ]

« :
‘ N Repair

l Trouble code designated

D-CHECK MODE

No trouble code designated

CLEAR MEMORY MODE

*: When more than one trouble code is outputted, begin troubleshooting with the smallest trouble code

number and proceed to the next higher code.
After correcting each problem, conduct the D-check and ensure that the corresponding trouble code no
longer appears.

**: When a trouble code is displayed in the read-memory mode, conduct troubleshooting measures which
correspond with the code.

a. Check the connector while it is connected unless specified otherwise.

b. Be sure to check again from the beginning in order to prevent secondary trouble caused by repair work.

c. When checking with the vacuum hose disconnected from the vacuum switch at engine “ON”, be sure to plug

the hose.

«
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i B: LIST OF TROUBLE CODE

1. TROUBLE CODE

Trouble code ltem Content of diagnosis TE?IE.O TURBO
11. Crank angle sensor Eg;i%:ﬂ aar:gelree:efrr]c;m.crank angle sensor, but signal entered O O
- 12 Starter switch Abnormal signal emitted from ignition switch. 0 O
12, Cam angle sensor :‘:g;ig;::\:gt:;::;;xam angle sensor, but signal entered 0 0
14, Injector #1
15. Injector #2 Fuel injector inoperative. _ o 0 o
18, Injector #3 [Abnormal signal emitted from monitor circuit.}
17. Injector #4
21. Water temperature sensof Abnormal signal emitted from water temperature sensor. QO 0
22. Knock sensor Abnormal voltage produced in knock sensor monitor circuit. 0] Q
23, Air flow sensor Abnormal voitage input entered from air flow sensor. O Q
24, By-pass air control solenoid valve E{gﬁ;sesrﬁ;trt:gr;:;orLs::aorT\jci)tigrvg:\;iimoperative tAbnormal O O
3. Throttle sensor Abnormal voltage input entered from throttle sensar. 0] (@)
32 Q; sensor O, sensor inoperative. C O 0
33 Vehicle speed sensor 2 Abnormal voltage input entered from speed sensor. 0 0]
35, Purge control solenoid valve Solenoid valve inoperative. 0 o
41. AF {Air/fuel) learning control Faulty learning control function. ) O
42, Idle switch Abnormal voltage input entered from idle switch. O O
45, Atmospheric pressure sensor Faulty sensor, 0]
49, Air flow sensor Use of improper air flow sensor. O 0]
51. Neutral switch {MT) Abnormal signal entered from neutral switch. @) O
B1. Inhibitor switch [AT) Abnormal signal entered from inhibitor switch. 0 G
52. Parking switch Abnormal signal entered from parking switch. o 0]
44, Wastegate control solencid valve Wastegate control solencid valve inoperativa. (@]
25. Pressure sensor and . Faulty.sensor or pressure exchange solencid 0
pressure exchange solenoid valve valve inoperative.
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2. HOW TO READ TROUBLE CODE (FLASHING) ‘

T;'ua CHECK ENGINE light flashes the code corresponding to the faulty part. o

‘/ ng segment (1.2 sec onj indicates a “ten”, and the short segment (0.2 sec on) signifies “one”.
( H

i

Exampfe:

When only one part has failed:
Flashing code 12
{unit: second}

When two or more parts have failed:

Flashing codes 12 and 21 I
{unit: second} L ‘L BJ '
1.2 1.
0.3 0.2

B2-311

Fig. 51

42




FUEL INJECTION SYSTEM [Taco] 2-7

} C: READ MEMORY MODE

Vehicle returned to dealer. A T
Ay

v
( Turn ignition switch OFF. ) il 8

Connect read memory connector.

v

(Turn ignition switch ON (engine-off).)

) R . Inspect control unit power supply
Check if CHECK ENGINE light lights NO any ground line, and CHECK EN-

up. ——p-| GINE light line.

YES
Trouble code is indicated. CHECK ENGINE light blinks.

v v

Disconnect read memory

connector.

A4 Self-diagnosis systems are OK.
Disgonnect read memory connector, Trouble is in a systerm other than a
self-diagnosis system.

Conduct D-check.

Confirm trouble code.

Fig. 52
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m—

i; p-CHECK MODE

( Start engine. )

v

( Turn ignition switch OFF. )

Connect test mode connector.

Turn ignition switch ON {engine off}.
No

Check il CHECK ENGINE light turns on. Inspect control unit power supply and ground line, and
‘ > CHECK ENGINE light line.

Warm up engine.

Yes

Depress accelerator pedal completely. Then, return it to ;
the half-throttle position and hold it there for two sec- B
onds. Release pedal completely.

— v
6 ( Stalt engine. )

Yes Check if CHECK ENGINE light indicates trouble code.
+ No
Drive at speed greater than 7 mph [11 km/h) for at least
one minute, and shift up to 4th speed {(MT model).
v
Warm up engine above 2,000 rpm.
v
Check if CHECK ENGINE light blinks. _j.s_}( Turn ignition switch OFF. )
¥ v
No Check if CHECK ENGINE light indicates trouble code. Disconnect test mode connector. 4‘
—>+ Yes +
Confirm trouble code. System in self-diagnosis is OK. Trouble is in a system
- l other than a self-diagnosis system.

( | Make sequential checks of trouble codes.
I o
—

Fig. 53
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‘ E: CLEAR MEMORY MODE

( Start engine, )

Warm up engine. I

v

( Turn ignition switch OFF. )

v

I Connect test mode connector. |

v

Iannect read memory connector. —|
C Turn ignition switch ON {engine off}. )
FHECK ENGINE light turns ON. —I

v

Depress accelerator pedal completely and then return it
to half-throttle position and hold it there for two seconds.
Release accelerator pedal completely.

v

L Start engine. )

Drive at speed greater than 11 km/h (7 mph) for at least
one minute, and shift up to 4th speed (MT model).

|
Ii\!arm up engine above 2,000 tpm.

v

ﬁeck if CHECK ENGINE light blinks.

3 Ve
-

Turn ignition switch OFF. )

a v

‘ > Check if CHECK ENGINE light indicates trouble code.,

No

+ Yas

Confirm trouble code.

v

Disconnect test mode connector and read rmemory con-

necteor,

Iillake sequential checks of trouble codes.

After sequential checks, go to D-check mods again.

‘ | End q

Fig. 54
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FUEL INJECTION SYSTEM

;5_,— Output Modes of Select Monitor

»NCTION MODE
.FL ble cartridge of select monitor: No. 498348800

MODE Contents Abbr. Unit Contents of display oot | TURBO
FOO PROM ID Number YEAR _ nMaoc?:(ljyear of vehicle to which select monitor is con- 0 0
FO1 Battery Voltage VB v Battery voltage supplied to control unit @] 0]
FO2 Vehicle Speed Sensor | VSP m/h Vehicle speed inputted from vehicle speed sensor 2 0 0
03 Vehicle Speed Sensor | VSP km/h Vehicle speed inputted from vehicle speed sensor 2 o O
FO4 Engine speed EREV rpm Engine speed inputted from crank angle sensor O @]
£05 Water Temp Sensor ™ deg F (s:::;g?t temperature inputted from water temperature 0 0
FOB Water Temp Sensor ™ deg C (;::slz:)?t temperature inputted from water temperature o o)
Fo7 Ignition Timing ADVS deg L%r::iﬁgéinj::?oﬁtz;r:;r;: by ECU in relation to signals 0 o
Fo8 Air Flow Sensor QA v Voltage inputted from air flow meter 0] @]
Fo9 Load Data LDATA — Engine load value determined by related sansor signals 0 0
F1Q Throttle Sensor THV \ Voltage inputted from throtile position sensor O O
F11 Injector Pulse Width TIM mS Duration of pulse flowing through injectors 0O Q
F12 Air Control Valve ISC % | “Duty” ratic flowing through air control valve o 0
F13 O, Sensor O; v Voltage outputted from O, sensor O o
F14 0, Max Q5 max v Maximum voltage outputied from Oz sensor @] 0]

- 0O, Min 0, min v Minimum voliage outputted from O, sensor 0 0
{ J ALPHA ALPHA o l;llinc;%rrf?gtri:ré;a;:)ngoerlermined in relation to signal out- o) o)
F17 Knock Sensor RTRD deg E’;}";;‘L"J{g‘c}'}f‘o‘::"’;f‘g‘ci‘;"s;’:;g'rmi”ed inrelation to sig- | ¢ 0
F19 Atmosphetic Sensor BARO.P mmHg — 0]
F18 -| Wastegate control WGC % “Duty” ratio of wastegate control solenoid valva 0]
F1¢9 Atmospheric pressure | BARQ.P mrmHg Atmospheric pressure input from pressure sensor O
F20 Manifold pressure MANI.P mmHg Intake manifold pressure input from pressure sensor O
FAO ON <+ OFF Signal — — — O 0
FA1 ON < QOFF Signal — —_ -_ 0 o
FA3 ON < OFF Signal — — — C o
FBO Trouble Code DIAG — Trouble code in U- or D-check mode 0] 0
FB1 Trouble Code DIAG — Trouble code in read memory mode 0] 0
FCO Clear Memory — — {Used to clear memory) C C
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2. ON © OFF SIGNAL LIST

MODE LED No. Contents Display LED “ON" requirements TE%E-O TURBO

1 Ignition SW 1G lgnition switch "ON" O 0
2 AT/MT discrimination AT AT models only e 0
3 Test Mode up Test mode connector connected 0 O
4 Read Memory RM Read-memory connector connected 9] 0
5 f— J— —_

FAO 5 ' — — —
7 Neutral SW NT Neutral switch "ON" 0 o)
8 Parking SW PK Parking switch "ON* [AT] 9] O
g Fed./Cal. Discrimination FC 49-state and Canada model only @] O
10 - — —_
1 Idle SW ID ldle switch “ON" Q 0O
2 A/C SW AC Air conditioner switch “ON” O O
3 AJC Relay AR Air conditioner relay "ON" O 0]
4 Radiator Fan RF Radiator fan in operation 0] 0
5 J— J— —

FA1 6 Fuel Purmp Relay FP Fuel purmp relay in operation 0 9]
7 Purge control solenoid valve CN Purge control solenoid valve O O
8 Knock Sensor KS Enginé knocks oceur 0] O
9 Pressure exchange solenoid valve BR ét)r}wezﬂz;z%fg:”;?'r)essure is being measured O
10 — - —
1 — _ —
2 —_ — —
3 — — —
4 - — _

FA3 > = — —
[ — —_ —
7 — — —
8 —_ — —
9 — — —
10 0. Menitor O, AJF ratio is rich, o 0
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[

. Control Unit I/O Signal

B T

26126124 23|22 || 20 19]18 17 18|16 |14 16 (16 14 [13 [12 |11 [10] ® 12|vjwje |87 22|)21)20|19 [18|17[16]|16 )14 | 12|12

ro o @) To To

B2-312
Fig. 55
Signal {\V} l
Connector | Terminal '
Content g SW Note
nte No. No. g : Engine ON {idling)
OFF ON (Engine OFF)
Signal {+) B56 1 — 0 . *Sensor output waveform
Non- N R
TURRO Signal {—} B56 2. — o] 0
Crank Shield B56 3 — 0 0
angle - S .
sensor Signal {+) B58 4 — 0. Sensor output waveform
TURBQ | Signal {—} B58 5 — 0 0
N Shield BS8 B — 0 0
f ) Signal {+) B58 4 — 0 * *Sensor output waveform
' Non- -
TURBO Signal {-} B568 5 —_ 0 0
Cam Shield BS8 6 — 0 0
angle _ » » -
sensor Signal {+) B&6 1 — 0 Sensor output waveform ;-
TURBO | Signal {—} 856 2 — 0 0 L
T "~ [shield BS6 3 — 0 0
Power supply B48 8 — 10-13 13-14 —
i Signal gag 9 — 0-0.:23 08-12 —
Air flow sensor
GND B48 10 — 0 0 —
Shield B48 19 — o 0 —
. Fully closed: 4.7 Fully closed: 4.7
Signal Bss 2 — | Fully opened: 1.6 |Fully opened: 1.6 |
Throttle sensor Power supply B58 3 — 5 5 —
GND B58 1 — 0 0 —
Shield B58 7 — 0 0 —
. (AT) 0.6 Rich mixture: 0.7 [AT), 1.0 {(MT)
Non- |Signal B4s 6 - {MT) 0 Lean mixture: 0 {AT), 0.2 {MT)
TURBO —
Shield B8 17 — 0 0 |—
0O, sensor pep— 1o
. ich mixture: 1.
TURBO Signal 848 5 - 0 Lean mixture: 0.2
Shield B4g 17 — 0 0 —
Signal B56 5 — 3-4 3-4 —
Knock sensor -
Shield B56 4 — 0 0 .
ter temperature sensor B48 7 0 0.7-1.0 07-1.0 *After warm-up
| "5" and "0" are repeatedly }
; speed sensor B58 11 — Dorb Oors displayed when vehicle is
driven.
48
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) Signal (V)
Content Connector | Terminal la SW
onien No. No. 9 Engine ON Note
OFF | ON {Engine OFF) {idling)
Signal B48 4 — 10 - 13 24 w27 -
Pressure sensor —
{TURBO only) Power supply B48 3 5 5 —
GND B48 5 — 0 0 -
Idle switch B56 6 — ON:0, OFF:4.8 ON:D, OFF:4.6 —
49-state and Canada/ California B5S 1 _ _ _ 49-state and Canada:12
identification California:0
Starter switch B56 10 — 0 0 Cranking: 10 to 14
Air conditioner switch B56 9 — ON:10 - 13, OFF:0 | ON:13 - 14, QFF:0 | —
Ignition switch B&8 12 ] 10 - 13 13-14 -
{AT] N Range: D [AT] N Range: 0
Cther: 8, min. Other: 8, min.
Neutral switch B58 10 — {MT] N Position: 8, | [MT] N Position: 8,
min. min.
Cther: 0 Cther: 0
. . P Range: 0 P Range: O
Parking switch [AT] 858 ° - Cther: 8, min. Other: 8, min. |
Test mode connec- | Non-TURBO B56 13 — [AFM!]E]J ;313 [APMIIEIB 5 14 [AT] When connected: ¢
t
or TURBO B56 13 _ 5 5 When connected: 0
Read memory con- | Non-TURBO B56 12 - [A?M‘T‘]’ 2 1° [A?Mﬁ 24 |1ATI When connected: 0
nector -
TURBO B56 12 — 5 5 When connected: 0
AT] O [AT] 0
Non-TURBO B48 20 — ! —
AT/MT identification [MT] & [MT] &
TURBO Bas 20 — 5 5 —
Back-up power supply 848 15 10 -13 10-13 13- 14
Control unit | B48 2 0 10-13 13-14
ontrol uni ower su
P PRl Bas 13 10-13 13- 14 —
Non- | #1. #2 F47 10 — [AT] 0.0t [MT] 0 - -
Ignition TURBO 43, #4 F47 9 — [AT] 0.01 [MT]0 - —
control #1, #2 F47 10 — 0 — —
TURBO
#3, #4 Fa7 9 — 0 — —
#1 F47 13 10 - 13 10 - 13 13-14 —
. #2 Fa7 12 10-13 10-13 13-14 —
Fuel injector
#3 Fa7 1 10-13 10-13 13-14 —_
| #4 Fa7 26 10-13 10 -13 13-14 _
. _ [AT) 7 _ *1 min. after ignition
By-pass aiy |Non- [ ond Fa7 2 {MT] 12 — *0 switch ON.
TURBO
control so- Fa _ [AT] 6 _ _
lenoid CLOSE end 7 1 [MT] 0
vaive TURBG LOPEN end F47 2 — 0 *12 — *1 min. after ignition
CLOSE end Fa7 1 — 12 = *0 — switch ON.
Fuel _ ON: 0 —
€l pump relay control Fa7 23 OFF: 10 - 13 0
Air o _ ON: 0 ON: 0 _
conditioner cut relay control F47 22 Off: 10 - 13 OFF: 13- 14
Radi _ ON: 0 ON: 0 _
lator fan eontrol FA7 17 OFF: 10 - 13 OFF- 13 - 14
Self-shutoff control Fa7 5 — 10-13 13-14 —
Wastagate contro! {TURBO ony) F47 3 — 10-13 13-14 —
. Light “ON": 1, max.
CHECK ENGINE light Fa7 19 — — — Light “OFF": 10 - 14
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.7 [T600] FUEL INJECT!ON SYSTEM
) Signal {V)
Content Con;gctor Te:\lrr;nal Ig SW Engine ON Note
. OFF | ON {Engine OFF) (Idling)
sressure exchange solenoid valve Fa7 20 _ ON: 0 ON: 0
“TURBO only} OFF: 10- 13 OFF: 13- 14
£ngine tachometer output B56 16 — — —
. ON: 0 ON: 0
Purge control solencid valve Fa7 & —_ OFF« 10 - 13 OF: 13- 14
Atmospheric pressure sensor {Non- _ _ _
TURBO only) Bas 16
GND (sensors) Bas 21 — 0 0
N F47 24 —_ 0 0
GND {injestors)
Fa7 25 —_ o] 0
GND (ignition system) Fa7 15 — 0 o
GND (power supply) Fa7 14 — 0 0
B48 11 — 0 0
GND {control systems)
B48 22 —_ 0 0
B56 8 — — —_—
Select Monitor Signa!
B56 — — —_
7 For manufacture
l{ X
 {
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FUEL INJECTION SYSTEM

[T7A0] 2-7

7. Troubleshooting for Engine Starting Failure

A: BASIC TROUBLESHOOTING CHART

When engine cranks but does not start, troubleshoot in accordance with the following chart.

Not OK

Inspection of ECU power supply and ground line.

+OK

Not OK

g Repair power supply or ground line.

Inspection of ignition control system.

+OK

Not OK

P Repair ignition controt system.

Inspection of fuel pump circuit.

+OK

Not OK

- Repair fuel pump circuit,

Inspection of fue! injector circuit.

+OK

‘Inspection using select monitor or inspection using
"General Troubleshooting Table”

51

> Repair fuel injector circuit.
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(T7B0}

FUEL INJECTION SYSTEM

CONTROL UNIT POWER SUPPLY AND GROUND LINE

J

112345167890
1213141516 17 (1B (19 |20]|21(22

10

1111213

14|15][16|17}18|19]20|21]22

24|25|26

Not OK
1 | Check voltage between ECU and hody. Repair power harness/connector. j
3 ox
Not OK -
2 | Check grounding circuit. P Repair harness/connector.
3 o
Check ignition system.
__ TURBO model only
ECU = ]
11234
0 5167 8:]
BY
4
d25 8Y + ] | BY 3 '
d24 | BY | Bl g
a15 |8 Bl 5 _1 ;:O)
BwW BW s
S WO D @
ﬁ ai _BR_l Wy _I O
a2z 1 BR | BR| & =
as Lg | I BR 5 ___]
47 lelB I:%r;lilion | s —o1Y
a13 YR l ‘ YR -3 o lY l
B Lg Y
214 l {\_Pl -O O‘)—-I
b12 ! l 1G rel (-B 8 =
315 YR = relay 2P Ignition switch
TURBO Non-TURBO | Ly J

B2-1023
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FUEL INJECTION SYSTEM (r7B82] 2-7

1. Check voltage between ECU and body.
1) Turn the ignition switch to “ON.”

Connector & Terminal/Specified resistance:
{F47) No. 24 — Body/0 2

2} M;adsure voltage between ECU connector terminals (F47) No. 25 — Body/0 Q 7

and body. (F47) No. 14 — Body/0 Q )

Connector & Terminal/Specified voltage: (;178) ':Io- 15 — Body/0 Q i
(B58) No. 12 — Body/10 V, min. (343) N 11 — Body/0 O
(B48) No. 15 — Body/10 V, min. (B48) No. 22 — Body/0 :

(B48) No. 2 — Body/10 V, min. | ¥
{B48) No. 13 — Body/10 V, min.

1| 2fl3fjays| 6789|213

ralisle|17]18 |18 |20] 21|22 |23 24 [|25 [26| BI04 t&
¥

B48
v2l1af1als etz |is|rgg20l )22 .

¢
1
i,
i
EH
i
i
H
i
4
A
!
;

B2-315
Fig. 58
B2-314

Fig. 57

2. Check grounding circuit.

1} Disconnect ECU connector. ﬁ(

2) Check continuity between ECU connector terminals

and body. i
i
}
i
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FUEL INJECTION SYSTEM

omm—

C: IGNITION CONTROL SYSTEM

1. | Check ignition system for sparks.

OK

. Check fuel pump system,

+ Not OK

2. | Check voltage at ignition coil's positive (+ ) ter-

Not CK

minal.
¥ o

Not OK

g Repair power harness or connector.

3. | Check condition of ignition coil.

o

Not OK

P Replace ignition coil.

4. | Check input signal at igniter.

y o

Not OK

Replace igniter.

p{ Poor igniter ground terminal contact.

5. | Check harness berween ECU and igniter.

+OK

Repair ECU terminal poor contact. {Replace ECU.)

™ Re pair harness/connector.

1[2]a]a]s]6]7 [8]eia]1t]iz]as]
14[15]16 17}18]18]20]21| 22] 23] 2a[25 |28

G

fgnition coil

2 ¥R

Eiik

f_grsa |.1 “—)

ECU €D
12v—t lgnitor
3 RG A
3 o kYL . 6 1
- L L
g |GW 2 5 2
P L 2

[

©

Spark plug Spark plug
Y -6__ l B lYH
l—cr\.D—-——C'\_o—
% —t T u .
@ 1G)—

(107

B2-693

Fig. 59

1. Check ignition system for sparks.
1) Remove plug cord cap from each spark plug.
2) Install new spark plug on plug cord cap. {Do
remove spark plug from engine.)
3) Contact spark plug’s thread portion on engine.
Crank engine to check that spark occurs at e
{ A,

2. Check voltage at ignition coil’s positive (+)
terminal.

not

1) Turn ignition switch to ” ON.”

2) Measure voltage between positive terminal of igni-
tion coil connector and body.

ach
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FUEL INJECTION SYSTEM

[T7¢s] 2-7

——

Connector & Terminal/Specified voltage:
{E10) No. 2 — Body/10 V, min.

pR—_

/TR

~
~
Y

Fig. 60

3. Check condition of ignition coil.

1) Disconnect ignition coil connector.

2) Remove ignition coil from engine.

3) Measure resistance of ignition coil’'s primary and
secondary windings.

¢ Primary side

Connector & Terminal/Specified resistance:
(E10) No. 2 — No. 1/0.7 Q2
(E10) No. 2 — No. 3/0.7 Q

® Secondary side

Connector & Terminal/Specified resistance:
#1 — #2/13.8 KO (HITACHS), 21 kQQ{DIAMOND})
#3 — #4/13.8 k(2 (HITACHI), 21 kQ2 (DIAMOND)

Q
| |«®
| |je@
O
B2-053

Fig. 61

4. Check input signal at igniter.

Check if voltage varies synchronously with engine rev-
olution when cranking, while monitoring voltage be-
Ween igniter connector and body.

Connector & Terminal
{B8) No. 1 — Body/0.1 V, min.
(B8) No.2 — Body/0.1 'V, min.

Fig. 62

5. Check harness between ECU and igniter.

1) Disconnect ECU connector and ignitor connector.
2) Check discontinuity between ECU- and igniter- con-
nector terminals.

Connecter & Terminal/Specified resistance:
{F47) No. 9 — (B8) No. 2/0 Q)
{F47) No. 10 — (B8} No. 1/0 2
{F47) No. 15 — (B8) No. 3/0 Q
{BB) No. 3 — Body/0Q2

3} Measure resistance between connector terminals
and body to check shortcircuit.

Connector & Terminal/Specified resistance:
{B8)} No. 1 — Body/1 M{} min.
{B8) No. 2 — Body/1 MQ min.
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».7 [T7D0]

D:

o
L)

FUEL PUMP CIRCUIT

; oK
1. | Check operation of fuel pump in D-check mode.
+ Not OK Not OK
2. | Check fuel pump relay.
+ oK
Not OK
3. | Check voltage between fuel pump relay
and body.
l oK Not OK
4. | Check voltage between ECU and body.
l oK Not OK
5. | Check terminal voitage of fuel pump.
¢ oK Not OK
6. | Check fuel pump.
7 o
Ftuel pump grounding circuit.
T
£
~

»l Check fuel injector system.

Replace fuel pump relay.

Repair power harness or connector.

Repair ECU-terminal poor contact/grounding

P line. [Replace ECU}

Repair harness/connector between fuel
pump and relay.

Replace fuel pump.

ECU Fuel pump relay
[—fﬂm‘—l 3
3 r\ol 1 .E G SwW
23 LgB LQBJ IYIY O~O— ? BY | o ol
BR &) Q@
| 1
14 | BW ' 13 1
Fuel =
o Eleg,
é . 3]a|5
11234
'_—‘ - 5[6]7]8
1 ala[s|s[7}8]aliofl11]r2]r3
1a\18][16 (17|18 19]20|21|22|23]|24]25[ 26 Turbo: @

B2-320
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FUEL INJECTION SYSTEM [T7D8] 2-7

1. Check operation of fuel pump in D-check 4. Check voltage between ECU and body. o

mode. : 1} Turn ignition switch to “ON.”
1) Connect test-mode connector. 2) Measure voltage when ignition switch is in “ON.” &
2) Turn ignition switch to “ON.” Also measure voltage when cranking the engine. '

3) Check fuel pump for proper operation.

Connector & Terminal/Specified voltage:
2. Check fuel pump relay. {F47) No. 23 — Body/

1) Disconnect fuel pump relay connector and remove 10 V, min {lgnition ON)

relay from bracket. 0 V {when cranking the engine)
2) Measure resistance of relay coil.

i ified resist : .
Terminal/Specified resistance 5. Check terminal voltage of fuel pump.
No. 1 — No. 3/70 Q . .

1) Remove access lid of fuel pump located in trunk
compartment and remove fuel pump connector.
3) Connect battery {12 volts) to fuel pump relay coil 2} Measure voltage between connector and body while
terrninals and check continuity between switching ter- cranking the engine.
minals. {(Relay must issue clicks).

Connector & Terminal/Specified voltage:
Terminal/Specified resistance: {R77) No. 1 — Body/10 V, min.’
No. 2 — No. 4/0 O)
{No. 1: Battery @)
(No. 3: Battery O}

o i

Fuel pump relay -

—
2] .
al3 B2-324
Fig. 65
B2-322 ‘
Fig. 64 6. Check fuel pump.

1) Disconnect fuel pump connector.

2) Connect 12-volt battery to proper fuel pump connec-
3. Check voltage between fuel pump relay and tor terminal and GND terminal to check fuel pump

body. operation.

1} Turnignition switch to “OFF,” and remove fuel pump -

relay. (Do not disconnect connector.) Terminal:

2) Measure voltage between fuel pump relay connec- No. 1 - Battery @
tor and body, No. 3 — Battery ©

Connector & Terminal/Specified voltage:
{B30) No. 1 — Body/10 V, min.
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—

E: FUEL INJECTOR CIRCUIT

&
C

oK
1. | check each fuel injector for operation. Check fuel pressure.
¥ NotoK Not OK i
2. | Check voltage at fusl injector’s power terminal . Repair harness/connector.
+ oK Not OK
3. | Check fuel injectors. Replace fuel injector.
+ oK Not OK
4. | Check voltage at each ECU terminal. Repair harness/connector.
3 o
5. | Chack h b ECU Not OK
. ack harness connector between — .
and body. Repair harness/connector.
3 o
Repatr ECU terminal poor contact. (Replace ECU.)
—
: ] #1 #2 #3 #a
sl 3 [lal5|6{7]8]9 10| 111213
s li6]17[18[18]20]21{22 | 23|{24 2526 @ _% @ [1]2] ljz]
ECU 2 1 2 2 1 : 21
B @ v| |er vl fLe v| JuR Y| LB
13 | -
12 Lg I Br 13 Br
Plﬁ Lol 44 |10
11 LW LW 15 LR
L LB
26 L 16
25 BY Y 5 Y
24 B li Y

Y
W@EEJ

Do

FL @

B2-325

Fig. 66
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FUEL INJECTION SYSTEM [T7E5] 2-7

1. Check each fuel injector for operation. 4. Check voltage at each ECU terminal.

While eranking the engine, check that each fuel injector  Measure voltage between each fuel injector terminal of
emits ‘operating’ sound. Use a sound scope or attach a  ECU connector and body. -
screwdriver to injector for this check. (Fuel injector connector is connected.) ' ))

2. Check voltage at fuel injector power terminal. Connector & Terminal/Specified voltage:

1) Disconnect connector from injector. - (F47) No. 11 — Body/10 V, min,
2) IV!easure voltage between injector connector power (F47) No. 12 — Body/10 V, min.
terminal and body. {F47) No. 13 — Body/10 V., min.
Connector & Terminal/Specified voltage: {F47) No. 26 — Body/10 V, min.
{E12) No. 2 — Body/10 V, min.
(E4) No. 2 — Body/10 V, min.
(E13) No. 2 — Body/10 V, min. 5. Check harness connector between ECU and
(E5) No. 2 — Body/10 V, min. body.

1} Disconnect connector from ECU.
2) Measure resistance between ECU connector and

3. Check fuel injectors. body.
1} Disconnect connector from injector. - — -
2} Measure resistance between injector terminals. Connector & Terminal/Specified resistance:
{F47) No. 24 — Body/0 (1
Specified resistance: {F47) No. 25 — Body/0 Q)
1M—120Q

B2-326

i
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FUEL INJECTION SYSTEM

,—t‘l'roubleshooting Chart with Trouble Code

‘/ YUBLE CODE (11) —CRANK ANGLE SENSOR—

ONTENT OF DIAGNOSIS:

o signal ertered from crank angle sensor, but signal
;orresponding to at least one rotation of crank) entered

om cam angle sensor

1. | Check crank angle sensor.

Not OK

TROUBLE SYMPTOM:
¢ Engine stall
e Restarling impossible

*OK

2. | check harness connector between ECU and
crank angle sensor.

Not OK

Replace crank angle sensor.

*OK

Repair ECU terminal poor contact. {Replace ECU.

)

]

Repair harness/connector.

ECU

Crank angle sensor

Crankshaft sprocket

Crank angle sensor

{Non-TURBO]
ECU
a BA
5 vad j
{TURBO! L]
s SB
gpannn
(7 Te]s [1o]1i]rz]

Crankshaft sprocket

Fig. 68
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FUEL INJECTION SYSTEM [T8A2] 2-7

1. Check crank angle sensor.

1) Disconnect crank angle sensor connector.

2) Check if voltage varies synchronously with engine
revolutions when cranking, while monitoring voltage
between crank angle sensor connector terminals (AC
0.1V, min.).

Terminal:
No.1— No. 2

Crank angle
sensor connector

Fig. 69

2. Check harness connector between ECU) and
crank angle sensor.

1} Disconnect connectors from ECU and crank angle
sensor.” -

2} Measure resistance between ECU connector and
angle sensor connector.

Connector & Terminal/Specified resistance:

Non-TURBO

{B56) No. 1 — {B18) No. 1/0 2

{B56) No. 2 — (B18) No. 2/0 Q2

{B56) No. 3 — (B18) No. 3/1 () max.
TURBO

{B58) No. 4 — {B18) No. 1/0 Q)

(B58) No. 5 — {B18) No. 2/0 Q2

(B58) No. 6 — (B18) No. 3/1 £ max.

61

3) Measure resistance between crank angle sensor
connector and body.

Connector & Terminal/Specified resistance:
(B18) No. 1 — Body/1 MQ min.
(B18) No. 2 — Body/1 MQ) min.

4) Connect ECU connector and measure resistance
between crank angle sensor sealed terminal and body.

Connector & Terminal/Specified resistance:
{B18) No. 3 — Body/1 0 max.

8) Disconnect cam angle sensor connector and mea-
sure resistance between sealed terminal and body.

Connector & Terminal/Specified resistance:
{B17) No. 3 — Body/1 {} max.
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—

B: TROUBLE CODE (12) — STARTER SWITCH —

g

SONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
abnormal signal emitted from ignition starter switch Failure of engine to starn
Not OK
1. | Check operation of starter motor. > Repair starter motor circuit or replace starter motor.
+ oK oK
2. | Check voltage between ECU and body. 1 Repair ECU terminal poor contact. {Replace ECU.)

+ Not OK

3. | Check harness connector between ECU and

starter motor.
+ OK

Repair ECU terminal poor contact. {Replace ECU.)

Not OK

P Re pair harnessfconnector.

Inhibitor switch

1
ECU \BOEE \_]
f 9 ioj11)12 ro
e 1 12
‘t‘* LR (MT) RY LR O\O (\}_\

‘% 0 TRY (aT) (MT) G SW
!
= @ © =

L

Starter motor

o [10[11|{12[13[141516

B2-329

Fig. 70
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FUEL INJECTION SYSTEM [T8B3] 2-7

1. Check operation of starter motor. 2) Measure resistance between ECU connector and .
Turn ignition switch to “ST" to ensure that starter motor  starter motor connector. i
functions.

2. Measure voltage between ECU and body.

Measure voltage between ECU connector terminal and
body while cranking the engine.

Connector & Terminal/Specified resistance:
{B56) No. 10 — {(B14) No. 1/0 O

3) Measure resistance between starter motor connec-
Connector & Terminal/Specified voltage: tor and body.

(B56) No. 10 — Body/9 — 12 V

Connector & Terminal/Specified resistance:
(B14) No. 1 — Body/1 MQ min.

3. Check harness connector between ECU and
starter motor.
1) Disconnect connectors from ECU and starter motor.

AR

,-..

T R rAlAhE
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i
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\

C: TROUBLE CODE (13) — CAM ANGLE SENSOR —

i

pa—y

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

No signal entered from cam angle sensor, but signal = Engine stall
{corresponding to at least two rotations of cam) entered e Failure of engine to start
from crank angle sensor

Not OK
1. | Check cam angle sensor. Replace cam angle sensor.
+ OK
2. | Check h b ECU and Not OK
. eck harness conneclor between and cam > .
angle sensor. Repair harness/connector.

o

Repair ECU terminal poor contact. {Replace ECU.)

{Non-TURBO]

q

[ TINE. .

[TURBO] 2 B

4 SBl

L

L

©59)
112 [a]a]s]6]7]e] m

{a [0l ]12[1ahafishs)

Cam angle sensor

et s it ....... Cam angle sensor
s n

| Camshaft sprocket

B2-692

Fig. 71
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1. Check cam angle sensor. Connector & Terminal/Specified resistance:

1) Disconnect cam angle sensor connector. Non-TURBO

2) Check if voltage varies synchronously with engine (B58) No. 4 — {B17) No. 1/0 Q ‘
revolutions when cranking, while monitoring voltage (B58) No. 5 — (B17) No. 2/0 0 ’
between cam angle sensor connector terminals (AC 0.1 {BS8) No. 6 — (B17) No. 3/1 O max,

v, roin). TURBO

{B56) No. 1 — (B17) No. 1/0 O
{B56) No. 2 — (B17) No. 2/0 O
(B56) No. 3 — {(B17) No. 3/1 Q max.

NN G

Cam angle sensor connector

3} Measure resistance between cam angle sensor con-
nector and body.

Connector & Terminal/Specified resistance:
(B17) No. 1 — Body/1 M{} min.
{(B17) No. 2 — Body/1 MQ) min.

4) Connect ECU connector and measure resistance
between cam angle sensor sealed terminal and body.

SN
\//&{/ JAS

B2-331

Fig. 72

Connector & Terminal/Specified resistance:

(B17) No. 3 — Body/1 2 max.
2. Check harness connector between ECU and

cam angle sensor.
1} Disconnect connectors from ECU and cam angle

5} Disconnect crank angle sensor connector and mea-
sure resistance between sealed terminal and body.

SEensor.
2) Measure resistance between ECU connector and Cennector &Terminal/Specified resistance:
carmn angle sensor connector. {B18) No. 3 — Body/1 £} max. %
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D: TROUBLE CODE (14, 15, 16, 17) — FUEL INJECTOR —

.5 ‘\\
v /

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Fuel injector inoperative ® Engine stall

& Erroneous idling

® Rough driving

CK
1. | Chack each fusl injector for operation. P Check tuel pressure.
; Not OK Not OK
2. | Check voltage at fuel injector’s power terminal . > Repair harness/connector.
y oK Not OK
3. | Check fuel injectors. Replace fue! injector.
+ oK Not OK
4. | Check voltage at each ECU terminal. > Repair harness/connector.
+ oK
Not OK
5. gheck harness connector between ECU and Repair harness/connector.
ody.
T o
Repair ECU terminal poor contact. (Replace ECU.}

9
N
gt
]
GE
|
GE
5]

Ok

2 1 2 2 1 21
Br @D IRE: v| Lo v| fum v|LB
13
12 Lg I Br 13 Br
_C I Laf 44 Lg
11 -t LW} .o LR
26 == 6 2
< 25 |BY o |Y

24 ]

=
[ =
g
[ %)
F-9
< <"
w
<

@ 9o

FL

B2-325

66




FUEL INJECTION SYSTEM

[T8D5] 2-7

1. Check each fuel injector for operation.

While cranking the engine, check that each fuel injector
emits “operating” sound. Use a sound scope or attach a

screwdriver 1o injector for this check.

2. Check voltage at fuel injector power terminal.

1) Disconnect connector from injector.

2) Measure voltage between injector connector power

terminal and body.

Connector & Terminal/Specified voltage:
{E12) No. 2 — Body/10 V, min.
{(E4) No. 2 — Body/10 V, min.
{E13) No. 2 — Body/10 V, min.
(E5) No. 2 — Body/10 V, min.

3. Check fuel injectors.
1) Disconnect connector from injector.

2) Measure resistance between injector terminals.

Specified resistance
11—121€Q

B2-326

Fig. 74
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4. Check voltage at each ECU terminal.

Measure voltage between each fuel injector terminal of
ECU connector and body.

{(Fuel injector connector is connected.) ,

Connector & Terminal/Specified voltage:
(F47) No. 11 — Body/10 V, min.
{(F47) No. 12 — Body/10 V, min.
(F47) No. 13 — Body/10 V, min.
(F47) No. 26 — Body/10 V, min.

5. Check harness connector between ECU and
body.
1) Disconnect connector from ECU.

2) Measure resistance between ECU connector and
body.

Connector & Terminal/Specified resistance:
(F47) No. 24 — Body/0 Q2
{F47) No. 25 — Body/0 Q1




FUEL INJECTION SYSTEM

: TROUBLE CODE (21) — WATER TEMPERATURE SENSOR —

m

j

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

; ; ® Hard to start
Abnormal signal emitted from water temperature sensor e Erronsous idling

# Poor driving performance

Not OK
1. | Check water temperature sensor. > Replace water temperature sensor.
K
* © oK
2. | Check voltage between ECU and bedy. Repair ECU terminal poor contact. {Replace ECU.)
+ Not OK
3. | Check h b ECU and Not OK
. eck harness connector between and wa- .
ter temperature sensor. Repair harness/connector .
+ oK
Repair ECU terminal poor contact. (Replace ECU.)
Water temperature sansor
BY
2 BY BY 2 BY 1
GB
7 RG RG 3 GB 2

@&D
(112]

12[13]14 [16]18 17| 18|19 |20{21]22

B2-334

Fig. 75
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1. Check water temperature sensor.
1) Disconnect connector from water temperature sen-
sor.

2} Measure resistance between water temperature sen-
sor terminals,

ANQ
_>./

/

Fig. 76

Specified resistance:
2.0 — 3.0 kQ[20°C (68°F)]
0.3 — 0.4 KQ1[BO°C (176°F)]

2. Check voltage between ECU and body.
1) Turn ignition switch to “ON."
2) Measure voltage between ECU connector terminal

and body. (Water temperature sensor connector is
connected.)

69

Connector & TerminaI/Specified voltage:
(B48) No. 7 — Body/0.6 — 4.5 V

3. Check harness connector between ECU and
water temperature sensor.

1) Disconnect ECU connector and water temperature
Sensor connectoy.

2} Measure resistance between ECU connector and
water temperature connector.,

Connector & Terminal/Specified resistance:
{B48) No. 7 — (E7) No. 1/0 02
{B48) No. 21 — (E7) No. 2/0

3) Measure resistance between water temperature sen-

sor connector and body after connector (i4) has been
disconnected.

Connector & Terminal/Specified resistance:
(E7} No. 1 — Body/1 M min.
(E7) No. 2 — Body/1 M(} min.
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FUEL INJECTION SYSTEM

F: TROUBLE CODE (22) — KNOCK SENSOR —

| )

CONTENT OF DIAGNOSIS:
Abnormal voltage produced in knock sensor.

1. | Check vo'tage between ECU and body.

OK

TROUBLE SYMPTOM:
Poor driving performance

-

+ Not OK

2. | Check knock sensor.

Not OK

+OK

3. | Check harness connector between ECU and

Not OK

knock sensor.
* OK

Repair ECU terminal poor contact. (Replace ECU.)

Repair ECU terminal poor contact. (Replace ECU.)

Replace knock sensor,

> Repair harness/connector . ‘ '

St @
=
w |

L

"

Knock sensor

B2-336 |

Fig. 77
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1. Check voltage between ECU and body.
1) Turn ignition switch to “ON.”

2} Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
(B56) No. 5 — Body/3 — 4 V

2. Check knock sensor.
1) Disconnect connector from knock sensor.

2} Measure resistance between knock sensor terminals
and body.

Connector & Terminal/Specified resistance:
{B19) No. 1 — Body/Approx. 560 kQ2

L~/

Knock sensor connector

B2-425A,

71

3. Check harness éonnector between ECU and
knock sensor. ‘

1} Disconnect connectors from ECU and knock sensor

2} Measure resistance between ECU and knock sensol-
connectors. :

Connector & Terminal/Specified resistance:
{B56) No. 5 — {B19) No. 1/0 O

3) Measure resistance between knock sensor connec-
tor and body.

Connector & Terminal/Specified resistance:
{B19) No. 1 — Body/1 MQ min.
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G: TROUBLE CODE (23) — AIR FLOW SENSOR —

)

/

CONTENT OF DIAGNOSIS:
Abnormal voltage input antered from air flow sensor

7o

Replace air flow sensor.

TROUBLE SYMPTOM:

* Erroneous idling

¢ Engine stall

® Poor driving performance

» Repair ECU terminal poor contact.

{Replace ECU.})

OK
1. | Check voliage between ECU and body.
¢ Not OK
2. | Check harness connectors between ECU and air Not OK
flow sensor, and between air flow sensor and g
ground.

Repair harness/connector.

Air {low sensor

- 5

. [ e e
ﬁl _ Va PR LAY
B

o
m
(&, ]
oo
o=

i
5]6[7]8] 9o
12[13f14 [15]16 [17]18]19 ] 20{ 2122
| st |

Fig. 79

\ 72

B2-338




FUEL INJECTION SYSTEM [T8G3] 2-7

1. Check voltage between ECU and body. 3. Measure resistance between air flow sensor
1) Turn ignition switch to “ON.” connector and body.

2) Measure voltage between ECU connector terminal )
and body. Connector & Terminal/Specified resistance:

(B1) No. 1 — Body/1 M} min.
{B1) No. 4 — Body/1 MQ min.
(B1) No. 2 — Body/1 MQ min.
{(B1) No. 3 — Body/0

Connector & Terminal/Specified voltage:
{B48) No. 8 — Body/
10 — 13 V {Engine OFF)
13 — 14 V {Engine at idle)
(B48B) No. 9 — Body/
0 — 0.3 V (Engine OFF)
0.8 — 1.2 V (Engine at idle)
{B48) No. 10 — Body/
0 V (Engine OFF)
0 V (Engine at idle)

2. Check harness connector between ECU and air
flow sensor.

1) Disconnect ECU and air flow sensor connectors.

2) Measure resistance between ECU and air flow sen-
sor connectors.

Connector & Terminal/Specified resistance:
{B48) No. 8 — (B1) No. 1/0 )
{B48) No. 9 — (B1) No. 4/0 Q
{B48) No. 10 — (B1) No. 2/0 Q2

ma 73
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—

H: TROUBLE CODE (24) — BY-PASS AIR CONTROL SOLENOID VALVE —

g
Y i
CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Solencid valve inoperative & Erroneous idling

* Engine stall

® Engine breathing

Not OK
1. | Check power voltage at by-pass air control sole- —p! Repair harness connector/fusible link betwesen by-
noid valve. pass air control solenoid valve and battery.
+ OK Not OK
2. | Check by-pass air control solenoid valve, > Replace sclenocid valve.
* OK oK
3. | Check voliage between ECU and body. Repair ECU terminal poor contact. {Replace ECU.)
+ Not OK
- Not OK
4. | Check harness connector between ECU and air - Repair harness/connector.
control valve.
¥ o
Repair ECU terminal poor contact. (Replace ECU.}

|

By-pass air control
ECy EEE] solenoid valve

B CLOSE B
1 12 3
W OPEN YR
2 11 1 2
w 1

YR Ignition relay

Y
o o—ad\ 1o o
- ® o+

1411516 |17)18(19|20|21[22]|23||24|25|26

B2-990C

Fig. 81
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1. Check power voltage by-pass air control sole-
noid valve.

1) Turn ignition switch to “ON.”

2) Measure voltage between by-pass air control sole-
noid valve connector terminal and body.

Connector & Terminal/Specified voltage:
(E9) No. 2 — Body/10 V, min.

2. Check by-pass air control solenoid valve.

1) Disconnect connector from by-pass air control sole-
noid valve.

2) Measure resistance between solenoid valve termi-
nals.

Connector & Terminal/Specified resistance:
Non-TURBO
No.1— No. 2/910)
No.2 — No.3/90Q
TURBO
No. 1 — No.2/90
No. 2 — No. 3/9 0}

———\- 5\\&“\%\

By pass air control valve \

N

B2-341

Fig. 82

3. Check voltage between ECU and body.
1) Turn ignition switch 1o “ON.”

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
Non-TURBO
(F47) No. 2 — Body/7 V
{F47) No. 1 — Body/6 V
TURBO .
(F47) No. 2 — Body/0 V —» 12 V*
(F47) No. 1 — Body/12V —-» 0 V*

*: 1 min after ignition switch ON.
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4. Check harness connector between ECU and
by-pass air control solenoid valve.

1) Disconnect connectors from ECU and by-pass air
control solenoid valve.

2) Measure resistance between ECU connector and
solenoid valve connector.

Connector & Terminal/Specified resistance:
(F47) No.2 — (E9) No. 1/0 Q)
(F47) No. 1 — {E9) No. 3/0

3) Measure resistance between solenoid valve connec-
tor and body.

Connector & Terminal/Specified resistance:
{E9) No. 1 — Body/1 M} min.
(E9) No. 3 — Body/1 M} min.
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I: TROUBLE CODE (31) — THROTTLE SENSOR —

CONTENT OF DIAGNOSIS: TROUBLE SY_MI_’TOM:
Abnormal voltage input enteted from throttle sensor. L Erro_neousl:dlmg
® Engine sta
e Poor driving performance
oK Repair ECU inal ntact and h
1. | Check voltage between ECU and body. P {Regp::ce Ectf_;mma poor contact and harness.
I Not OK Not OK
2. | Check throttle sensor. > Replace throtile sensor, :
* oK
Not OK
3. | Check harness connector between ECU Repair harness/connector
and throttle sensor. '
+ OK
Repair ECU terminal poor contact. {Replace ECU.)
ECU
5B Throttle sensor
b7
b_ I 2 — ~ J— L — ~7
: — Jv b3 X 1 3 .
\ b2 B I’ 4 1] \1 4 \ Signal r iw 4 !
wi | \ 2 | Ground W 2
b1 A\ wa
AV AV j/ ____________________________________________________ N
‘ i a1 |RC 6 B 1 Lo
| bHep ’ '
& @ gauo
4

b:
1] 2] 3 s|e|7]8 (9ol
1213014 lislie 1718|189 |20]21]22
— _
1]2[3[4]|5]|6} 1[2]alals|6]|7]a
2 B56
718 |alyof11]12 9 [1of11[12]13l1a]15he

B2-696

Fig. 83
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[T813] 2-7

1. Check voltage between ECU and body.
1) Turn ignition switch to “ON.”

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified volitage:

(B58) No. 2 — Body/
4.4 — 4.8 V (Throttle is fully closed.)
0.7 — 1.6 V (Throttle is fully open.)
{Ensure voltage smoothly decreases as throttle
valve changes from “closed” to “open™.}

(B58) No. 3 — Body/5 V

(B58) No. 1 — Body/0 V

2. Check throttle sensor.

1) Disconnect connector from throttle sensor.
2) Measure resistance between throttle sensor termi-
nals.

Connector & Terminal/Specified resistance:
No. 2 — No. 3/12 k1

B2-343

3} Measure resistance between terminals while slowly
opening throttle valve from the “closed” position.

Terminal/Specified resistance:
No. 2 — No. 4/ 10 — 12 kQQ{Throttle is fully closed.)
3 — 5 kQ2{Throttle is fully open.)
Ensure resistance increases in response to throttle
valve opening.

77

3. Check harness connector between ECU and ?i:f;:
throttle sensor. i

1) Disconnect connectors from ECU and throttle sen- "
sOfr.

2) Measure resistance between ECU connector anc
throttle sensor connectors.

Connector & Terminal/Specified resistance: P
{B58) No. 1 — (E8) No. 2 /0 O ‘
{B58) No. 2 — (E8) No. 4 /0 0
(B58) No. 3 — (E8) No. 3 /000

3) Measure resistance between throttle sensor connec-
1or and body.

Connector & Terminal/Specified resistance:
{E8) No. 2 — Body/1 M) min.
{(E8) No. 4 — Body/1 MQ min.
{E8) No. 3 — Body/1 MQ min.
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———

J: TROUBLE CODE (32) — O, SENSOR —

_

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

0. sensor inoperative ¢ Failure of engine to start
® Erroneous idling
® Poor driving performance
* Engine stail

OK

1. | Check voltage between ECU and body. > Repair ECU terminal poor contact. {Replace ECU.} *l
+ Net OK Not OK
2. {1 Check O, sensor. Replace O, sensor.
+ OK
Check h b ECU Not OK 4%
3. eck harness connectof between .
and O, sensor. Repair harness/connector.
+ oK
Repair ECU terminal poor contact. {Replace ECU.)

)| @

"
) ECU - O, sensor

06y —-1 06 W f\[\w -
a7 iv .
a20 BW MT only
44 BW l i 1 Heater ground
YR 2 Heater power
BW Turbo:
1&72 @ Ignition relay }

CE Non-Turbo: YR 4 o o Y : o

d: '-‘@ - - |®

=)
)
|

o

© jl
|
o

1]2]|3[4]s]6}7 910111213.
1 __ |al1s][1e|17]18]19]20|21]22]23 242525

1234557891011
1z|13l14 |15 16 |17 | 18|19 2012122

B2-697

Fig. 85
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1. Check voltage between ECU and body. 3. Check harness connector between ECU and O
Measure voltage between ECU connector terminal and  sensor. Lol z

body while idling engine. 1) Disconnect connectors from ECU and O, sensor.

Connector & Terminal/Specified voltage: 2) Measure resistance between ECU connector and 0,
{B48) No. 6 — Body/0.1 — 1.0 V SENsor connector.-
' Connector & Terminal/Specified resistance:
Problems in heater circuit causes O, sensor to deacti- {(B48) No.6 -— (B20) No. 4/0
vate.
2. Check O, sensor. 3) Measure resistance between O, sensor connector
1) Idle engine. and body.

2) Disconnect O, sensor connector.

3) Measure voltage between O, sensor terminal and COnMhector & Terminal/Specified resistance:
body. _ (B20} No. 4 — Body /1 M} min.

Connector & Terminal/Specified voltage:
No. 4 — Body/0.1 — 1.0V
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¢ TROUBLE CODE (33) — VEHICLE SPEED SENSOR 2 —

ONTENT OF DIAGNOSIS: ) :
bnormal voltage input entered from vehicle speed sen- IRS?(&;E:PJ&LOM.
ar 2 . w e Engine stall

® Poor driving performance

- . = 0K
1. | Check voltage between ECU and body. T " ﬂ Repair ECU terminal poor contact. {Replace ECU.}
* Not OK Lo
- Not OK
2. b Check harness connector between ECU and vehi- Repail harness/connector.
cle speed sensor 2.
|4
'L © Not OK
3. | Check vehicle speed sensor 2. » Replace combination meter.
* oK
Repair ECU terminal poar contact. {Replace ECU.) o
ECU Combination meter
Vee . GB GBl b4
Vehicle speed

sensor 2

b?

{Reed switch)

3
7 e [oofri2 » (@ (2B Elelr TeTs ol
b: ([(16) I‘I[213[4!5ié_[-3I|8|9[10!11112_]

Fig. 87
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1. Check voltage between ECU and body.

1} Raise vehicle and support with safety stands.
Ensure all four wheels are off the ground {AWD model).
2} Measure voltage between ECU connector terminal
and body while slowly driving wheels.

" cable and rotate rotor.

‘Connector & Terminal/Specified voltage:
(B58) No. 11 — Body/0 « 5 V

2. Check harness connector between ECU and
vehicle speed sensor 2.

1} Rermove connector from ECU and combination
meter.

2) Measure resistance between ECU connector and
combination meter connector.

Connector & Terminal/Specified resistance:
{B58} No. 11 — {i16} No. 11/0 Q

3) Measure resistance between combination meter
connector and body.

Connector & Terminal/Specified resistance:
(116) No. 11 — Body/1 MQ min.
(i16) No. 7 — body/ 0 0

81

3. Check vehicle speed sensor 2.

1} Remove combination meter.

2) Disconnect connectors from combination meter.

3) Insert a screwdriver into portion occupied by meter

4) Check that resistance across combination meter ter-
minals deflects four times per gear rotation.

Connector & Terminal/Specified resistance:
{i16) No. 11 — (i16) No. 7/0 & 1 MQ min

i|12]11]101913m5[4|3|2]1]l

To@
Ez[n[m[g]a[v]_s!s[qa]2[1||

B2-347A

Fig. 88
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FUEL INJECTION SYSTEM

7 [TBLO]
L: TROUBLE CODE (35) — PURGE CONTROL SOLENOID VALVE — ﬁ\
o g
8
~ONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
5olenoid valve inoperative & Erroneous idling
CK
1. | Check voltage between ECU and body. > Repair ECU terminal poor contact. {Replace ECU.)
* Not OK Not OK
2. | Check purge control solenocid valve. Replace purge control solenoid valve.
+ oK
Not OK
3. | Check harness connector between ECU and Repair harness/connector.
purge control sclenoid valve.
] o
Repair ECU terminal poor contact,
{Replace ECU.}
ECU @ Purge control solenoid valve
WL WL
6 2 2
YR
3 1
Ignition relay
s [—]v
. N\ p—d N\ p—t° c.:»—‘—:|
—
1 3 sle|7{8]|9|10/l11)12]13
1415116 |17]18]19]|20|21|22 23(|24)25126 -
B2-699

Fig. 89
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1. Check voltage between ECU and body.

1) Turn ignition switch to “ON” with engine OFF.

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
F47 No. 6 — Body/10 — 13 V

2. Check purge control solenoid valve.

1) Disconnect connector from solenoid valve.,

2) Measure resistance between solenoid valve termi-
nals.

Specified resistance:
36 ) [at 20°C (68°F)]

\
N\

rge control solenoid valve

nnector

TQT

Fig. 90

3. Check harness connector between ECU and
purge control solenoid valve,
1) Disconnect connectors from ECU and solenoid

) Measure resistance between ECU connector and
solenoid valve connector. '

g Connector & Terminal/Specified resistance:

(F47) No. 6 — (E11) No. 2/0 Q

83

3) Measure resistance between solenoid valve connec-
tor and body,

Connector & Terminal/Specified resistance:
{E11) No. 2 — Body/1 M min.

4) Disconnect ground and positive terminals from bat-
tery in that order,

5) Measure resistance between solenoid valve connec-
tor and battery’s positive terrninal,

Connector & Terminal/Specified resistance:
{(E11} No. 1 — (+ ) terminal/0 Q




2_7 [T8MO] FUEL INJECTION SYSTEM
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M: TROUBLE CODE (41) — AIR-FUEL RATIO CONTROL SYSTEM —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTCM:
Faulty learning control system & Erroneous idling
® Engine stall

Not QK
1. | Check operation of injectors. P Check harness. Replace injectors.
+ oK Not OK
2. | Check air flow sensor. > Check harness. Replace air flow sensor.
* oK Not OK
3. | Check water temperature sensor, P Replace water temperature sensor.
* oK Not OK
4. | Check throttle sensor. > Replace throtile sensor.
' K
+ © Not OK
5. | Check O, sensoi. Replace Qp.sensor.
* oK Not OK
6. | Check fuel pressure. Replace pressure regulator and/or fuel pump.
- . + oK Not OK
‘ - ~heck injectors. P Replace injector.
+ oK
Repair ECU terminal poor contacl.
{Replace ECU.)
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B

N: TROUBLE CODE (42) — IDLE SWITCH —

2

TROUBLE SYMFPFTOM:

® Erronsous idling

® Engine stali

& Poor driving performance

CONTENT OF DIAGNOSIS:
Abnormal voltage input entered from idie switch

oK
1. | Check voltaga between ECU and body. P Repair ECU terminal poor contact. (Replace ECU.)
+ Not OK Not OK
2. | Check idle switch. » Adjust idle switch. (Replace idle switch.)
+ oK
- Not OK
3. Chgck harness connector between ECU and idle o Repair harness/connector.
switch. .
+ OK
Repair ECU terminal poor contact.
{Replace ECLL}

ECU Throttle sensor

||}—
_ P
—p
b

b1
—— I ———— ol [

<6

.|}——
=
®

—
~
[~ ]
E-
L8]
[=/]
~J

1123|456
&
151 T8 l9nal1112

¥
=
(=
—
-
-
N
—
[ =)
-
F-3

B2-700

Fig. 91
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Check voltage between ECU and body.
Turn ignition switch to “ON.”
l( re voltage between ECU connector terminal

onnector & Terminal/Specified voltage:
(B56) No. 6 — Body/ 0 V (Throttle is fully closed.)
Approx. 5 V {Throttle is open.)

. Check idle switch.

y Disconnect connector from throttle sensor.
) Check continuity between throttle sensor idle switch
arminais.

‘erminal/Specified resistance:
No. 1 — No. 2 /0 Q(Throttle is fully closed.)
1 MG min. (Throttle is fully open.)

3) If resistance is outside specifications, adjust idle
switch as follows (Before replacement of throttle sen-
sor}:
Insert a thickness gauge between the stopper screw of
the throttle body and the stopper (Portion G}, and check
for continuity between terminal No. 1 and No. 2.
{1} Make sure that No.1 and No. 2 are conducting
when the throttle is closed fully.
{2) Make sure that No. 1 and No. 2 are conducting
when the thickness gauge is 0.7 mm (0.028 in).
(3) Make sure that No. 1 and No. 2 are not conduct-
ing when the thickness gauge is 0.9 mm (0.035 in).
(4) If the above standards are not satisfied, loosen
the screws {two) securing the throttle sensor to the
throttle body, and turn the throttle sensor main body
until the correct adjustment is obtained.

«

Throttie T
body
Intake
marnitold #
q
Stopper —/
Portion G Stlopper screw
{Co not adjust)
B2-574
Fig. 93

3. Check harness connector between ECU and
idle switch. :

1} Disconnect connectors from ECU and throttle sen-
sOfr.

2) Measure resistance between ECU connector and
throttle sensor connector.

Connector & Terminal/Specified resistance:
{B56) No. 6 — (E8) No. 1/0 Q2
(B58) No. 1 — (E8) No. 2/0 Q

3) Measure resistance between throttle sensor
connector and body.

Connector & Terminal/Specified resistance:
{E8) No. 1 — Body/1 MQ min.
No. 2 — Body/1 MQ min.
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lg TROUBLE CODE (45) — ATMOSPHERIC PRESSURE SENSOR [Non-TURBO] —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

Faulty atmospheric pressure sensor inside ECU #® Erroneous idling
* Failure of engine 1o start

When trouble code 45 appears on display, replace ECU.

P: TROUBLE CODE (49) — AIR FLOW SENSOR —

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:

Use of improper air flow sensor e Frroneous idling
® Failure of engine to stan

When trouble code 49 appears on display. check the specifications of air flow sensor and ECU. Replace air flow sensor {or ECU} with one

of a proper type.
o Non-TURBO model : Hot film type air flow sensor (JECS)
» TURBO modael : Hot wire type air flow sensor (HITACHI)
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Q: TROUBLE CODE (51) — NEUTRAL SWITCH (MT) —
*ONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
\bnormal signal entered from neutral switch Erroneous idling
OK
1. | Check voltage between ECU and body. > Repair ECU terminal poor contact. [Replace ECU.) T
+ Not OK Not OK )
2. | Check neutral switch. > Replace nautral switch.
+ oK
Not OK
3, | Check harness connector between ECU and neu- Repair harness/connector.
tral switch.
* CK
i Repair ECU terminal. Repair contact. {Replace
ECU)
ECU
v
2 Lg¥
10
Neutral switch
| LY [Tl e[ [ |
) BR BR LaY LgY
r 3 l 3 1
&9 o) €D
' 1(2[3:4]|5|s _:Turbo:@
7 101112
Non-Turbo: @

B2-706

Fig. 94
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1. Check voltage between ECU and body.

1) Turn ignition switch to “ON.”

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
{B58) No. 10 — Body/Approx. 8 V, min. (Neutral
position)
0 V (Other than neutral posi-
tion)

2. Check neutral switch.

1) Disconnect transmission connectors.

2) Measure resistance between neutral switch termi-
nals while shifting shift lever from Neutral to any other
position.

Connector & Terminal / Specified resistance:
{E15) No. 1 — No. 3/ 1 MQ min. {(Neutra! position)
0 Q (Other than neutral posi-
tion)

B2-353
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3. Check harness connector between ECU and
neutral switch.

1) Disconnect connectors from ECU and neutral switch.

2) Measure resistance between ECU connector and
neutral switch connector,

Connector & Terminal/Specified resistance:
(B58) No. 10 — {E17) No. 2/0 Q2

3) Measure resistance between neutral switch connec-
tor and body.

Connector & Terminal/Specified resistance:
{E17} No. 1 — Body/1 MQ min.
{E17) No. 2 — Body/0 2
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R: TROUBLE CODE (51) — INHIBITOR SWITCH (AT) —

A

S

CONTENT OF DIAGNOSIS:
Abnormal signal entered from inhibitor switch

1. | Check voltage between ECU and body.

oK

TROUBLE SYMPTOM:
Erroneous idling

+ Not OK

2. | Check inhibitor switch.

Not OK

P Repair ECU terminal poor contact. {Replace ECU.) .

+OK

hibitor switch.

3. | Check harness connector between ECU and in-

Not OK

P! Adjust inhibitor switch Neutral position. I

*OK

Repair ECU terminal poor contact.

—» Repair harness/connector, |

[Replace ECU.)
] ECU Inhibitor switch
; h v
" 2 ‘o lLaY 0 [
—
f ! BL 4 (
—
1]121{13}4
B58 E5 6|7]8
5 ;‘_‘“ = Te 9 noj11s2
7189101112

B2-707

Fig. 96
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1. Check voltage between ECU and body.

1) Turn ignition switch to “ON.”

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
{B58) No. 10 — Body/0 V (N Range)
8 V, min. (Other than N
Range)

3. Check harness connector between ECU and
inhibitor switch.

1) Disconnect connectors from ECU and inhibitor
switch.

2) Measure resistance between ECU connector and

inhibitor switch connector.

Connector & Terminal/Specified resistance:
{B58) No. 10 — (B15) No. 1/0 Q)

2. Check inhibitor switch.

1) Disconnect transmission connectors.

2) Measure resistance between inhibitor switch termi-
nals while shifting select lever from Neutral to any other
position.

Connector & Terminal/Specified resistance:
{E18) No. 1 — No. 4/ 0 Q(N Range)
1 MO min. {Other than N
Range)

B2-355

Fig. 97
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3) Measure resistance between inhibitor switch con-
nector and body.

Connector & Terminal/Specified resistance:
{B15} No. 1 — Body/1 MQ) min.
{B15) No. 4 — Body/0 Q)

s
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5: TROUBLE CODE (52) — PARKING SWITCH (AT) — | 7
[

‘ONTENT OF DIAGNOSIS: TROUBLE SYMPTOM.:

* Erronecus idling

\bnormal signal entered from parking switch
» Poor warm-up performance with select lever in “P”

oK
1. | Check voltage between ECU and body. ’\ Repair ECU terminal poor contact. {Replace ECU)

+ Not OK
Not OK Repl inhibit itch djust inhibi itch
2 | Check inhibitor switch. Nz&?::a';r;s_:ﬁ;sr switch or adjust inhibitor switc

§ ox

3. | Check harness connectors between ECU and in- Not OK
hibitor switch, and between inhibitor switch and Repail harness connector.

GND.
§ ox

Repair ECU terminal poor contact.
{Replace ECU.)

ECU
v Inhibitor switch
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Fig. 98
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2-7

1. Check voltage between ECU and body.

1) Turn ignition switch to “ON.”

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
(B58) No. 9 — Body/Approx. 0 V (P Range}
8 V, min. (Other than P Range)

2. Check inhibitor switch.

1} Disconnect connector from inhibitor switch.

2) Measure resistance between inhibitor switch termi-
nals while shifting select lever from Neutral to any other
position.

Connector & Terminal/Specified resistance:
(E18) No. 3 — No. 4/ 0 Q(P Range)
1 MQ min. {Other than P
Range}

B2-355

Fig. 99

3. Check harness connector between ECU and
inhibitor switch.

1} Disconnect connectors from ECU and inhibitor
switch.

2) Measure resistance between ECU connector and
inhibitor switch connector.

Connector & Terminal/Specified resistance:
{B58) No. 9 — (B15) No. 3/0 Q

3) Measure resistance between inhibitor switch
nector and body.

con-

Connector & Terminal/Specified resistance:
{B15) No. 3 — Body/1 MQ) min.
(B15) No. 4 — Body/0 Q2
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T: TROUBLE CODE (44) — WASTEGATE CONTROL SOLENOID VALVE [TURBO] — 7

¢

CONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
Wastegate control solenoid valve inoperalive. Poor driving performance
CK
1. | Check voltage between ECU and body. Repair ECU terminal poor contact. (Replace ECU.) —l
+ Not OK Not OK :
2. | Check wastegate control solenoid valve. Replace solencid valve.

*OK

3. | Check harness connector between ECU and sole-

noid valve.
; oK

Repair ECU tarminal poor contact.
{Replace ECU.}

Not OK

Repair harness/connector.

Wastegate control

ECU solenoid valve

=&
1 afia

Ignition refay
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1. Check voltage between ECU and body.

1) Turn ignition switch to “ON".

2) Measure voltage between ECU connector terminal
and body.

Connector & Terminal/Specified voltage:
{F47) No. 3 — Body/10 V, min.

2. Check wastegate control solenoid valve.

1} Disconnect connector from wastegate control sole-
noid valve.

2) Measure resistance between wastegate control so-
lenoid valve terminals.

Terminal/Specified resistance:
No.1— No. 2/20 00

B2-702

Fig. 101

3. Check harness connector between ECU and
wastegate control solenoid valve.

1) Disconnect connector from ECU and wastegate con-
trol solenoid valve.

2} Check continuity between ECU connector and sole-
noid valve connector.

Connector & Terminal/Specified resistance:
(F47) No. 3 — (B132) No. 1/0 Q

3} Measure resistance between ECU connector and
body.

Connector & Terminal/Specified resistance:
(F47) No. 3 — Body/1 MQ min.

4) Measure resistance between solenoid valve connec-
tor and body.

Connector & Termina)/Specified resistance:
(B132) No. 1 — Body/1 MQ, min.

5) Disconnect connector from solenoid valve and igni-
tion relay.

6) Measure resistance between solenoid valve connec-
tor and ignition relay connector.

Connector & Terminal/Specified resistance:
(B132) No. 2 — (B29) No. 4/0 0

9b
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J: TROUBLE CODE (45) — PRESSURE SENSOR, PRESSURE EXCHANGE SOLENOID

')’E [TURBO] —

TONTENT OF DIAGNOSIS: TROUBLE SYMPTOM:
\bnormal voltage input entered from pressure sensor Poor driving performance
solenoid valve inoperative

1. | Check rubber hose between pressure sensor Not OK
and pressure exchange solenoid _valve, and be- > Repair rubber hose. .
tween pressure exchange solenoid valve and ‘ -
i intake manifold. -
[0].4 Not OK
2. | Check pressure sensor. > Replace pressure sensor.
oK Not OK -
3. | Check pressure exchange solenoid valve. > Replace pressure exchange solenoid valve.
oK OK :
[ 4. | Check voltage between ECU and body. P Repair ECU terminal poor contact {Replace ECU.) l
Not O
ot Ok Not OK
5. | Check harness connector between ECU and —% [ Repair harnéssiconnector. l
pressure sensor. .
OK
Not OK T
6. | Check harness connector between ECU and

pressure exchange solenoid valve.

L.
_f ! 0K
N ’ Not OK
7.7t Check harness connector between pressure ex-

change solenoid valve and battery.

OK

Repair ECU terminal poor contact.
(Replace ECU)}
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1. Check rubber hose between pressure sensor i
and pressure exchange solenoid valve, and be-
tween pressure exchange solenoid valve and in- | Pressure sensor
take manifold.

1) Visually check the connection between pressure
sensof and rubber hose, between pressure exchange
solenoid valve and rubber hose, and between intake
manifold and rubber hose. )

2) Check rubber hose for cracks and damage.

Vacuum pump i

2. Check pressuré sensor.
1) Disconnect connector from pressure sensor.

2) Apply 5-volit voltage across terminals No. 1 and No. _ / lrﬁj
2, then connect terminal No. 1 1o positive side and i
terminal No. 2 to negative side. v
3} Install vacuum pump to hose fitting on pressure
sensor. 3l
4) Measure voltage across terminals when pressure is :
applied to pressure sensor. W) 2B f—m— | :
Connector & Terminal/Specified voltage: . R S : :
{B131) No. 2 — No. 3/3.1 V at 26.7 kPa ! } :
* {200 mmHg, 7.87 inHg) ! ! !
26 Vot 0 kPa 26.7 1~200 010, 26.7 200
(2(.}1";'1'“3":9: g é";‘g;a —7.87)  {P) 0O  7.87} kPa (mmHa, inHg)
(~ 200 mmHag, — 7.87 inHg) B2-704
Fig. 103

3. Check pressure exchange solenoid valve.

1) Disconnect connector from pressure exchange sole-
noid valve,
2) Measure resistance across terminals.

Connector & Terminal/Specified resistance:
{B130) No. 1 — No. 2/37 &+ 48}

B2-705

Fig. 104
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——

_ Check voltage between ECU and body.
} Connect connector and rubber hose 1o pressure

r et connectors to pressure exchange solenoid
alve.

} Turn ignition switch to “ON".

| Measure voltage between ECU connector terminal
nd body.

‘-onnector & Terminal/Specified voltage:
(B48) No. 3 — Body/5 V
(B48) No. 4 — Body/2.4 — 2.7 V
(B48) No. 5 — Body/0 V
{F47) No. 20 — Body/0 V or 10 — 13 v

;. Check harness connector between ECU and
wessure sensor.
:} Disconnect connectors from ECU and pressure sen-

ior.
)} Measure resistance between ECU connector and
yressure sensor connector.

~onnector & Terminal/Specified resistance:
{B48) No. 3 — {B131) No. 1/0 0
{B48) No. 4 — {B131) No. 3/0 Q2
(B48) No. 5 — {B131) No. 2/0 Q2

“ sure resistance between ECU connector termi-
nal and body.

Connector & Terminal/Specified resistance:
{B48) No. 3 — Body/1 M} min.
{B48) No. 4 — Body/1 MQ min.
(B48) No. 5 — Body/1 MQ min.

6. Check harness connector between ECU and
pressure exchange solenoid valve.

1} Disconnect connectors from ECU and pressure ex-
change solenoid valve.

2) Measure resistance between ECU connector and
pressure exchange solenoid valve connector.

Connector & Terminal/Specified resistance:
{F47) No. 20 — (B130) No. 1/0 2

3) Measure resistance between ECU connector termi-
nal and body.

Connector & Terminal/Specified resistance:
(F47) No. 20 — Body/1 Mf) min.

7. Check harness connector between pressure
exchange solenoid valve and battery.

1) Disconnect connectors from pressure exchange so-
lenoid valve and ignition relay.

2) Measure resistance between pressure exchange so-
lenoid valve connector and ignition relay connector.

Connector & Terminal/Specified resistance:
{B29) No. 4 — {B130) No. 2/0 (2

98




FUEL INJECTION SYSTEM reoo 2-7 |

9. Troubleshooting Chart with Select Monitor 7
l BASIC TROUBLESHOOTING CHART ’

If no trouble codes appear in the Read Memory, U-Check or D-check mode (although problems have occurred or
are occurring), measure performance characteristics of sensors, actuators, etc., in the “F” mode {select-monitor
function), and compare with the “basic data” to determine the cause of problems.
Applicable cartridge of select monitor: No. 498348800 (TURBO and Non-TURBOQ)

Problem occurs No trouble codes appear in Read Memory, : 'j
U-Check or D-check mode. i

Y

Measure each item in “F” mode {select-monitor function).

A4

Refer to “General Troubleshooting Table” [T900]
for inspection order.

Compareg measured value with “specified data.” Determine item
which is outside "specified data”.

* Check sensor or actuator corresponding with item outside
“specified data.”

*When ftem is not constartly outside “specified data,” problem
may be due to poor harness contact. Disconnact or connect
affected sensor/actuator connector or shake its harness to
check if trouble code appears.
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A: MODE F01 — Battery voltage (VB) —

(

CONDITION:
{1) Ignition switch “ON"
{2) tdling after warm-up

s Probable cause (iten cutside specified data)

1. | Battery

SPECIFIED DATA:
10 — 13 V {Ignition switch CN, engina OFF}
13 — 14 V {Engine at idle)

Check battery voltage and electrolyte’s specific t_:;ra\.'-j

2. | Charging system

—Pp ity.

& Check regulating voltage. {under no load)

P & Check alternator.

B: MODE F02 — Vehicle speed signal (VSP) —

CONDITION:
Raise vehicle until all wheels are off ground, and
supponr with salety stands. Operate vehicle at constant

S md:
‘1 !

® Probable cause {item outside specified data)

1. | Vehicle speed sensor 2

SPECIFICATION DATA:
Compare speedometer with monitor indications. Proba-
ble cause (if indications are different)

> Check if sensor is in operation. (Refer to [T7KOJ.}

*OK

Replace ECU.

FO3 = Vehicle speed signal: Vehicle speed is indicated in kilometer per hour {km/h).

100
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C: MODE F04 — Engine speed (EREV) —

COND:TISnN :ine at constant speed SPECIFIED DATA:
Operate eng peec. Compare engine speeds indicated on engine tester mon-
tor,

¢ Probable cause {if outside specified data)

‘ 1. | Cam angle sensor q [grr;%cg]fam angle sensor output signal. {Refer to ) li

7 o

\ 2. | Crank angle sensor > Check crank angle sensor output signal.

1 o .

Replace ECU.

D: MODE F06 — Water temperature sensor signal (TW) —

CONDITION: SPECIFIED DATA:
Idiing after warm-up 80 — 95deg C

® Probable cause {if outside specified data)

1. | Water temperature sensor »| Check water temperature sensor. {Refer to [T7E0].})

=

Replace ECU.

¢

FO5 = Water temperature signal (TW): To be indicated in “deg F”.

101
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E: MODE F07 — Ignition timing —

CONDITION:
(1) While idling after warm-up
(2) Gear in neutral position

e Probable cause (if items outside specified data)

1. | L Data {specified amount of fuel injection)

2. | Air flow sensor

3. | Throtlle sensor

4. | Knock sensor

5. | Idle switch

102

SPECIFIED DATA:
12 deg — 2§ deg {(Non-TURBO model)

9 deg — 21 deg {TURBO modsl, Neutral SW OFF)
15 deg {TURBO model, Neutral SW CN}

Check “F09"” mode {engine under loads).

+0K

> Check “FD8" mode (air flow signal)

o

> Check throttle sensor. {Refer 1o [T710].}

‘OK

> Check knock sensor. {Refer to [T7F0].)

+OK

> Check idle switch. {Refer 1o [T7NO].)

*OK

Heplace“'ECU.




FUEL INJECTION SYSTEM [TeGo] 2-7

‘ F: MODE F0O8 — Air flow signal (QA) —

CONDITION:

1dling after warm-up SPECIFIED DATA;

08—12V

e Probable cause {if outside specified data}

Compare air flow sensor signal voltage with speci-
1. | Air flow sensor > fied data QA.

{QA voltage equals air flow sensor signal voltage.}

Not OK * oK

Replace air flow sensor.

L Replace ECU.

G: MODE F09 — Engine under loads (L DATA) —

CONDITION:
Idling after warm-up SPECIFIED DATA:
15 — 20 [Non-TURBO)
30 — 506 (TURBO)

® Probable cause (if outside specified data)

1. | Air flow sensor . > Check “F08” mode. .a
v
2. | Engine speed {rpm) > Check “F04” moda.
v
3. | Cam angle sensor > Check cam angle sensor. (Refer to [T7C0].)
v
4. | Crank angle sensor - Check crank angle sensor. {Refar to [T7A0].)
; Replace ECU.
103




2.7 [T9HO] FUEL INJECTION SYSTEM

H: MODE F10 — Throttle sensor signal

CONDITION: SPECIFIED DATA:

Check while changing from “fully-closed” to “fully- 47V =186V
open” throttle valve. *Engine throttle change must be smooth.

s Probabie cause (if outside specifiad data)

1. | Throttle sensor > Check throttle sensor. {Refer to [T710].)

+OK

Replace ECU.
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i

‘ I: MODE F11 — Fuel injection duration (TIM)

CONDITION:
Idling after warm-up

SPECIFIED DATA:
2.0 — 2.7 ms {Non-TURBQ)
2.0 — 3.5 ms {TURBQ)

¢ Probable cause (if outside specified data)

Engine under load {L DATA)

> Check “F08" mode.

Correction coefficient of air-fuel ratio (ALPHA} »! Check “F16” made.

Water temperfature sensor

3 Check “FO6” mode .

0, sensor

) Check “F13” mode.

Idle switch

Check idle switch. {Refer to [T7MO].}

Vehicle spaed sensor 2

Check “F03" mods .

Air flow sensor

»! Check "F08" mode .

By-pass air control solenoid valve

> Check “F12" mode .

Battery voltage

Check “FO01" mode.
—
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J: MODE F12 — By-pass air control solenoid valve (ISC)

CONDITIONS:

(1} Idling after warm-up

{2} Air conditioner 'OFF’

{3) Radiator fan ‘OFF*

{4) Battery voltage: Greater than 13 volts
{5) Sea level {Not height altitudes}

« Probable cause [if outside specified data)

1. | Water temperature sensor

SPECIFIED DATA:
25 — 40 % {Non-TURBO)
30 — 45% (TURBO}

2. | Idie switch

» Check "F06” mode,

*OK

> Chack idle switch. {Refer to [T7MO0].}

3. | Neutral switch

$OK

» Check neutral switch. (Refer to [T7P0].)

4. | Parking switch

+OK

> Check parking switch. {Refer to [T7R0].)

%OK

Replace ECU.

)
MODE F13 — O, sensor {O,)

CONDITION:
Idling after warm-up

e Probable cause {if outside specified data)

1. | Duration of fuel injection {TIM)

SPECIFIED DATA:
0—10V

» Check “F11" mode.

2. | Oz sensor

+OK

106

> Check O, sensor. {Refer to [T7J0].)

¥ o

Replace ECU.
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L: MODE F14 — Maximum O, sensor signal voltage (O, Max.)

CONDITION: SPECIFIED DATA:
1dling after warm-up 0.7 —10V
* Probable cause {if outside specified data)
1. | Duration of fuel injection {TIM}) > Check “F11” mode.
L

7

2. | Oy sensor

> Check O; sensor. {Refer to [T7J0}.)

+OK

Replace ECU.

M: MODE F15 — Minimum O, sensor signal voltage (O, Min.)

CONDITION: SPECIFIED DATA:
Idling after warm-up 0—02V

® Probable cause {if outside date)

1. | Duration of fuel injection (TIM) Check “F11" mode.

+OK

2. | Qg sensor

Check O: sensor. {Refer to [T7J0].}

7o

Replace ECU,
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ODE F16 — Correction coefficient of air-fuel ratio (ALPHA)

N: M

CONDITION:
Idling after warm-up

» Probable cause {if outside specified data)

1. | Q5 sensor

SPECIFIED DATA:
— 16to+ 16

L]

2. | Air flow sensor

Check “F13" mode.

v

3. | Injector

Check “F08" mode.

v

Check “F11” moda.

Replace ECU.

HEERERN

O: MODE F17 — Correction value of ignition timing (RTRD)

CONDITION:

® Probabie cause (if outside specified data)

1. | Knock sensor

108

SPECIFIED DATA:
— 1010 + 10 deg

Check knock sensor. {Refer to [T7F0].)

v OK

Replace ECU.
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——

p: MODE F19 — Atmospheric pressure (BARO. P) [Non-TURBO]

CONDITION: SPECIFIED DATA:
Ground surface (not high altitudes) *760 mmHg

*'—9 to 10 mmHg" changes at an altitude of 100

« Probable cause (it outside specified data) meters

1. | Atmospheric sensor > Replace ECU.
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g

Q: MODE F18 — Wastegate control duty (WGC) [TURBO] —
(

SPECIFIED DATA:

ONDITION:
*16% (at 6,000 rpm) — 70% (at idie}

#hen engine is running

Y

» Probable cause (if outside specified data) *Not high aftitadés

| moserere e o | choak 15" mose. |
: ¢ OK
Check "F20" mode. W
+ OK -
2. | Throttle sensor > Check “F10" mode.
+ OK
Replace ECU.

R: MODE F19 — Atmospheric pressure (BARO. P) [TURBO] —

N SPECIFIED DATA:
| ' -
\  urface {not high altitudes} 760 mmHg

Engine at idle

- - - *"_ g 10 10 mmHg"” changes at an altitude of 100
& Probable cause {if outside specified data} meters.

Check pressure sensor. (Refer to [T7T0].} .

o

2. | Pressure exchange solencid valve [(':rt;?% ;)ressure exchange solenoid valtve. {Refer 10
+ CK

1. | Pressure sensor

Replace ECU.
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‘ S: MODE F20 — Intake manifold pressure (MANI. P) [TURBO] —

CONDITION: SPECIFIED DATA:
Atter warming up, engine at idle — 400 to — 550 mmHg

¢ Probable causs (if outside specified data)

‘ 1. | Pressure sensor > Check pressure sensor. (Reter to [T7T0).)
¥ OK *4{'
2. | Pressure exchange solenoid valve Check prassure exchange solenoid valve. [Refer to "!\

' P [T7T0]) :

7 o

Replace ECU.
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T: MODE FAO — ON « OFF SIGNAL —

q

Description Requirement for LED “"QN”
LED No. Signal name Presentation
1 ignition switch G 1. Ignition switch is turned to “ON".
e 2. Vehicle is AT model.
2 AT/MT discrimination AT . 3, Test mode connector is connected.
3 Test mode ub 4. Read memory connector is connected.
4 Read memory RM 7. Selactor lever is in “N” position on AT model, or gear shift
5 — — laver is in neutral position on MT modsl.
6 _ _ 8. Selector lever is in "P" position [AT model].
7 Neutral switch NT 9. 49-states and Canada model
8 Parking position switch PK
9 Fed./Cal. discrimination FC
10 — ==
e OoT 11 m
I 1 ur R Hi —-_—
N T |Vl C
—_— [ | Fl [ L
- B2-1024
Fig. 105
U: MODE FA1 — ON <« OFF SIGNAL —
. Description Raquirement for LED “ON”
L ) Signal name Presentation
1 \dle switch ID 1. Throttle valve is fully closed.
. 2. AJC switch is turned to "ON".
2 A/C switch AC 3. A/C relay is in “ON".
3 AC _'E"a"’ AR 4, Radiator fan is in operation.
4 Radiator fan RE 6. Fuel pump relay is in operation.
5 — — 7. Purge contio! solenoid valve is in operation.
6 Fuel pump relay FP g il;lg:ne I;\no_cks occur. bei g onoid vaive is
7 Purge control solenoid valve cN . Atmospheric pressure is being measured. {solenoid valve is in
operation.)
8 Knock sensor KS
9 Pressure exchange solenoid valve BR
10 — —
(m P i
[ o H \ R I —_—
il S |~= 'Iz' l:; F: R
] R - -—
i L | * B2-1025
Fig. 106
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V: MODE FA3 — ON <« OFF SIGNAL —
Description Requirement for LED “ON”
LED No. Signal name Presentation
1 _ — 10. AJF ratio is rich
2 — —
3 — —
4 — —
5 — —
[ — —
7 — —
8 — —
g — —
10 O, monitor 02
| |
i - —_— —_ L
B2-1026
Fig. 107

113



FUEL INJECTION SYSTEM

.7 [T1000j

0. General Troubleshooting Table
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ENGINE ELECTRICAL SYSTEM

S SPECIFICATIONS AND SERVICE DATA

(""“‘\
‘.,EECIFICATIONS

PR,

Item Designation
Type Reduction type
Model 123%190 129&@01}7200
Manufacturer NIPPONDENSO '
Voltage and Output 12V — 1.0 kW i 12V —1.4 kW
Direction of rotation Counterclockwise {(when observed from pinion)
Number of pinion teeth )
Voltage ) nv
Starter I;?; :2Eésaristics Current 90 A or less
Rotating speed 3,000 rpm or more | 3,350 rpm or more
Voltage 8V - )
Load Current 280 A or less 370 A or less
characteristics Torque 10 N'm (1.0 kg-m, 7 ft-Ib) 14 N'm (1.4 kg-m, 10 ft-ib)
Rotating speed 900 rpm or more 880 rpm or more
Voltage BV
Lock ‘o Current 800 A or loss | 735 A or less
characteristics
Torgue 27 N*m (2.8 kg-m, 20 ft-Ib} or more
Type Rotating-field three-phase type, Voltage regulator buiit-in type
Model LR170-7328B
TN Regulator type TR1Z-102
{ | Manufacturer HITACHI
Voltage and Output 12V—85A
Polarity on ground side Negative
Rotating direction Clockwise (whan observed from pulley side)
Alternator s
Armature connection 3-phase Y-type
Rectifying system Full wave rectification by six self-contained silicone diodes
gg:glénaga speed at 13.5 V 1,000 rpm or less
1,500 rpm — 33 A or more
Qutput current 3,000 rpm — 66 A or more
6,000 rpm — 80 A or more
Regulated voltage 14,1 — 14,7 V [20°C {66°F)]
/ RN
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Itemn Designation
[MT] [AT]
Model F-569-01R CM12-100
Manufacturer DIAMOND HITACHI _
Ignition coil | Primary coil resistance 0.62 —0.76 Q 063—0770
Sacondary coil resistance 17.9 — 245 k1 10.4 — 15.6 kO
Insulation resistance batween
primary terminal and case More than 60 MQ More than 10 MO
BKRBE-11  .oovorivimemmmncsisnnmmrsmnssssassasa rassesas NGK
Type and Manufacturer K20PR-U11 Nippondenso
Spark plug RC7YCA ... Champion
Thread size mm 14,P = 1.25
Spark gap mm {in} 1.0 — 1.1 {0.039 — 0.043)

P18
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C COMPONENT PARTS

ﬁtarter
10wl 128000-7190

Cr———————=
LY

OO~ WhON =

Armature

Ball bearing
Ball bearing
Yoke

Brush holder
Brush spring
End frame
Screw & washer

“Through bolt

Screw 8 washer
Starter housing
Qverrunning clutch
Steel ball
Spring

Retainer

Roller

Starter pinion
Nut

Spring washer
Magnet switch
Nut

B6-675

Fig. 1
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2. AT: 128000-7200

pesmTTTTT,

DO~ E RN =

Armature

Ball bearing
Ball bearing
D-ing

Yoke

Brush holder
Brush spring
Cover

End frame
Screw & washer
Through bolt
Starter housing
Overrunning clutch
Steel ball
Spring
Retainer

Roller

Starter pinlon
1dle pinion
Magnet switch

B6-676

Fig. 2
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2. Alternator

e)

SO~ AEWUON -

Through bolt
Pulley nut ASSY
Pulley

Rotor ASSY
Screw

Bearing retainer
Ball bearing

Front cover ASSY
Nut

Rear cover

BAT terminat bolt
Bolt

Stator

Bolt

Bolt

IC regulator ASSY
Condenser

Brush holder ASSY
Diode ASSY

Tightening torque: N-m (kg-m, ft-ib)

T1: 49.0 — 63.7 (5.00 — 6.50, 362 — 47.0)

Fig. 3 T2: 3.1 — 3.9 (0.32 — 0.40, 23 — 2.9)

A e i s e v

B6-030
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W SERVICE PROCEDURE
1. Starter

LA':TEST

1. MAGNETIC SWITCH

a. The following magnetic switch tests should be per-
formed with specified voltage applied.

b. Each test should be conducted within 3 to 5 sec-
onds. Power to be furnished should be one-half the
rated voltage.

1) Pull-in test

Connect two battery negative leads onto magnetic
switch body and terminal C respectively. Then connect
battery positive lead onto terminal 50. Pinion should
extend when lead connections are made.

Terminal 50

Terminal M

B6-073

Fig. 4

2)“Holding-in test
Disconnect lead from terminal C with pinion extended.
Pinj_on should be held in the extended position.

Terminal 50

Terminal M

B&-074

Fig. 5

3} Return test

Connect two battery negative leads onto terminal 50
and onto switch body respectively. Then connect bat-
tery positive lead onto terminal C. Next, disconnect lead
from terminat 50. Pinion should return immediately.

Terminal 50

Terminal M

B6-075

Fig. 6

2. PERFORMANCE TEST

The starter is required to produce a large torque and
high' rotating speed, but these starter characteristics
vary with the capacity of the battery. It is therefore
important to use a battery with the specified capacity
whenever testing the starter.

The starter should be checked for the following three
iterns.

1. No-load testMeasure the maximum rotating speed

and current under a no-load state.

2. Load test: Measure the magnitude of current
needed to generate the specified torque
and rotating speed.

3. Stall test; Measure the torque and current when

the armature is locked.
1) No-load test :
Run single starter under no-load state, and measure its
rotating speed, voltage, and current, using the specified
battery. Measured values must meet the following stan-
dards:

No-load test {Standard):
Voltage/Current
11 V/90 A max.
Rotating speed
MT; 3,000 rpm min.
AT: 3,350 rpm min
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Terminal 50
rminal C

Tachomaeter

Fig. 7

2) Load test (For reference)

Perform this test to check maximum output of starter.
Use test bench which is able to apply load (brake) to
starter. Measure torque value and rotating speed under
the specified voltage and current conditions while con-
trolling braking force applied to starter.

Change engagement position of overrunning clutch
and make sure it is not slipping.

Load test (Standard): LT
MT Voltage/Load
8 V/10 N*m {1.0 kg-m, 7 ft-Ib)
Current/Speed
280 A max./900 rpm min.
6 Voltage/Load
8 V/14 N*m (1.4 kg-m, 10 ft-1b)
Current/Speed
370 A max./880 rpm min

-
Tachometer 50

[ Pog ey Gl gy
C A 1
= || (ﬁ M N/ —L
+ —
Torque = _L
gauge = o i
B&-077

Fig. 8

3) Stall test

Using the same test equipment used for load test, apply
brake to lock starter armature. Then measure voltage,
current, and torque values.

Measured values must meet the following standard.

Stall test {Standard):
MT Voltage/Current
5 V/B00A max.
Torque
27 N*m (2.8 kg-m, 20 ft-1b} min.
Voltage/Current
5 V/735 A max.
Torque
27 N°m (2.8 kg-m, 20 ft-1b) min.

AT

Torque .
gauge -

Fig. 9

Low rotating speed or excessive current during no-load
test may be attributable to high rotating resistance of
starter due to improper assembling.

Small current and no torque during stall test may be
attributable to excessive contact resistance between
brush and commutator; whereas, normal current and
insufficient torque may be attributable to shorted com-
mutator or poor insulation.

Starter can be considered normal if it passes no-load
and stall tests; therefore, load test may be omitted.
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B: DISASSEMBLY

4) Remove screws securing end frame to brush holder.

1) Disconnect lead wire from magnetic switch.

Magnetic switch

B&-079
Fig. 10
2) Remove through-bolts from end frame.
Through-bolt
((
B6-080

fig. 11

3) Remove yoke from magnetic switch.

Magnetic switch

B6-081

Fig. 12

3

Fig. 13

5) Separate yoke from end frame,

Fig. 14

6) Remove brush by Ilﬂlng up positive (+ ) side brush
spring using long-nose pliers.
Be careful not to damage brush and commutator.
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7) Remove armature from yoke.
Be careful not to drop armature.

Fig. 16

8} Remove screws securing magnetic switch to hous-
ing.

Magnetic switch

B6-086

Fig. 17

Remove housing from magnetic switch.

Housing Magnetic switch

B6-087

9) Remove clutch from housing.

B6-088
Fig. 19
10) Take out steel ball from clutch.
Be careful not to lose steel ball.
[Stul ball
Clutch
B&-089

Fig. 20

11) Remove idle gear from housing.

B6-090

Fig. 21

10
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12} Remove retainer and roller from housing.

Be careful not to drop retainer and roller. C: INSPECTION ANb REPAIR

1. ARMATURE
1) Layer test

Check armature coil for shortcircuit between layers by
using growler tester.

Retainer and roller

Grawler tester

B6-091

B&-093
Fig. 24

If any shortcircuit exists in armature coil, circulating
current’ is generated by alternating flux of growler
<::I b tester, and the affected portion of the armature core is
magnetized. o
If an iron piece is brought close to that portion, it will
vibrate, locating the shortcircuit. '
Before performing the test, thoroughly remove carbon
powder, etc. from around the commutator.
B6-092} 2) Insulation test ,
Fig. 23 ) ) Check insulation between commutator and armature
core using 500 V megger. '
Insulation resistance should be 0.1 MQ or larger.

Fig. 22

Spring Magnet switch

Fig. 25

11
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3) Check commutator for out of roundness.
Use dial gauge to check that commutator is round.
*x commutator using lathe if uneven wear is found.

ut*ot/;oundness:
Standard
0.02 mm (0.0008 in) or less
Limit
0.05 mm {0.0020 in)

Be sure to perform this check after checking armature
shaft for bend.

-

Dial gauge

" TBlock

B6-095

Fig. 26

mutator surface is rough, polish with fine grain
aper (#300); if burnt excessively, correct by
cutting with a lathe.
In repairing commutator with lathe, do not reduce
commutator O.D. by more than 1 mm (0.04 in) from its
original (standard) value. Excessive cutting will hamper

commutator durability.
After repairing, polish finished surface with sand paper.

4) Under-cutting of commutator

If commutator segments wear and mica insulation be-
tween segments stand higher than segment face,
proper rectification is hampered.

Depth of mica:

Standard ‘
0.5 — 0.8 mm (0.020 — 0.031 in)
Limit ’

0.2 mm (0.008 in)

Improper correction

Mica
t: Depth of mica

Correct 10 0.5 to 0.8 mm [0.020 to 0.031 inl
when segrent surface is less then 0.2 mm (0.008 in).

B6-097

Fig. 28

2. BEARING

1) Inspection
{1) Rotate bearing by hand; no binding should exist.
-(2) Rotate bearing rapidly; no abnormal noise should

be heard. -

Commutator O.D.:
Standard
30 mm {1.18 in)
Limit
29 mm (1.14 in)

Bearings

==r
= ﬂ_‘——'——-:====;
= Q—__—--__—f
o —_———r————
e A\
= !

B&-096

B6-098

Fig. 29

Fig. 27

12
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2) Replacement
Puli out bearing using a jig as shown in Figure.

Press
‘ /‘—-Jig [rod}
Bearing
Replace with a new one
" — if the brush wear exceeds
Jig (plate) —————1 1/3 of 1he original length.
o Asmalure i : B&-120
| X Fig. 32
B6-099
Fig. 30 4. BRUSH HOLDER

' Measure insulation resistance of brush holder using
3. YOKE o

Megger.
1) Testing field coil for open circuit

Check field coil for continuity using circuit tester. Conti- Insulation resistance:
nuity should exist. : 0.1 MQor over

B&-100 Brush holder

Fig. 31

B6-121

2) Checking carbon brush ' Fig. 33
If carbon brush length has been reduced by more than '
1/3 the original length, or if brush contact area has been

reduced largely due to brush breakage, replace carbon
brush. o

Brush length:
1.4 kW type (AT)
Standard 15 mm {0.59 in)
Limit 10 mm ({0.39 in)
1.0 kW type (MT)
Standard 13 mm (0.51 in) T :
Limit 8.5 mm (0.335 in) . '

13
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5-CLUTCH - .

‘Check that pinion can be rotated in normal direction

(__ _Jinion gear for wear, damage, rusting, or binding
during rotation.

Be-122

Fig. 34

D: ASSEMBLY

Assembly is in the reverse order of disassembly proce-
dures. Observe the following:

1) Before assembling, lubricate disassembled paits at
the pqints shown in Fig. 1 and Fig. 2.

0 } .

ESSO BEACON 325
SCHELL ALVANIA GREASE RA

or equivalent

2) Assembling magnetic switch, clutch, and housing
To assemble, first install clutch to magnetic switch, then
install idle gear, and finally install clutch.

a. Do not forget to install steel ball and coil spring to
clutch.

b. Attach bearing to idle gear beforehand.

3) Installing armature to yoke

Do not forget to put felt washer on armature shaft
bearing. .

4) Installing brushes

Assemble brush holder to yoke as shown, then assem-
ble two yoke-side brushes to brush holder.

Brush {-}

Insulator

Brush spring

Brush (+)
Brush holder hole {+} _}\
8rush holder hale (-}

Bg-124

Fig. 36

5) Installing end frame
When assembling end_frame to yoke, align notched
portion of end frame with lead wire grommet.

B6-125

Retainer

Starter pinion

B6-123

Fig. 35

14

Fig. 37
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5} Installing yoke 2. Alternator

Nhen installing yoke to magnetic switch, align notch of
roke with protrusion of magnetic switch.

A: TEST

1. PRECAUTION ‘
Prepare the following measuring equipment:
(1) DC voltmeter (V): 0 — 30V
{2} DC ammeter (A): 0 — 100 A
{3) -Variabie resistor: 0 — 0.25 Q 1 kW
{4) Resistor: 0.25() 26 W
{5) Switch (SW1 and SW2): 12V
(6) Testlamp: 12V, 1.4 W
e Connect test leads [of at least 8 mm?® {0.012 sq in} in
cross-sectional area and shorter than 2.5 m (8.2 ft)} in
line “Y” {between alternator B terminal and battery
positive terminal), and in line “Z"” (between battery
negative terminal and terminal E}.
e Use switches SW1 and SW2 having as low a resis-
~ tance as possible.

Test lamp
12V, 1.4W
(v}
Y
©
|l:|l A SW1 5W2L\
‘.u v Q @ @
o | Ly 2 v
LT ©
. -
% Max. resistance
i _/:2\ position
L ) N
i B&-031
T

Fig. 39

15
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">, REGULATING VOLTAGE MEASUREMENT

1) Open switch SW1 and close switch SW2,

“ate alternator at a rated speed of 6,000 rpm.
.._ssure regulating voltage {while operating at 6,000

rpm). If it is in the 14.1 to 14.7 V range, alternator is

functioning properly.

3. OUTPUT CURRENT MEASUREMENT

1) Setvariable resistor at minimum resistance position.
Close both SW1 and SW2. '

2) While adjusting variable resistor, increase alternator
speed so that voltmeter registers 13.5 volts.

3) Measure output current values when alternator . ' 86033
speeds reach 1,500, 3,000 and 6,000 rpm, respectively. Fig. 41

1,500 rpm Greater than 33A 3} Remove rotor from front cover.
3,000 rpm Greater than 66A 4} Remove three screws from front cover and then
6,000 rpm Greater than BOA bearing retainer and ball bearing.

Frant cover

4. ALTERNATOR SPEED AT 13.5 V oot boaring

1) Open switch SW1, and close switch SW2. Gradually
raise alternator speed, and read the speed when the
voltage is 13.5 V.

2) The alternator is normai if it is turning at less than
1,000 rpm when the voltage is 135V,

Bearing retainer

ISASSEMBLY

!

1) Remove through screws .from alternator, Detach ] -
front cover with rotor from rear cover with stator by ' B6-034
lightly tapping on front cover with a plastic hammer. Fig. 42

5) Remove bolt which secure battery terminal bolt, and-
remove rear cover. Remove nuts which secure diode
and IC regulator, and remove stator and rear cover.

Stator
Rear cover

Through screw%

B8-032

Fig. 40

2) Hold rotor with a vise and remove pulley nut. .
When holding rotor with vise, insert aluminum plates B6-035
on the contact surfaces of the vise to prevent rotor Fig. 43

from damage.

16
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—

g) Remove bolts which secure stator terminal to diode
terminal, and remove stator.

Fig. 46
B6-036{

2) Slip ring outside diameter

. o Measure slip ring outside diameter. If slip ring is worn,
Remove bolts which secure IC regulator ASSY, di- replace rotor ASSY. :

ASSY and brush holder, and separate these AS-

Slip ring outside diameter: -
Standard
27 mm (1.06 in)
Limit
26 mm {1.02 in)

Candenser IC regulator

Slip ring outside
diameter

Brush holder

B6-037

B6-039

NSPECTION AND REPAIR | A 47

T 3) Continuity test
lIp ring surface Check continuity between slip rings. If continuity does

Nspect slip rings for contamination or any roughness of Not exist, replace rotor ASSY.

7 ¥y

-,Egihg' surface.
salean’ or polish with #500 to #600 emery paper if
ﬁdﬁ?’jﬁﬂve. ‘ , Pep

17




ENGINE ELECTRICAL SYSTEM

Slip ring

B6-040

Fig. 48

4) Insulation test

Check continuity between slip ring and rotor core or
shaft. If continuity exists, replace rotor ASSY.

/-— Rotor core

Be-041

Fig. 49

5) Ball bearing

Check rear ball bearing. Replace it if it is noisy or if rotor
does not turn smoothly.

B6-042

18

2. STATOR
1) Continuity test ‘
Inspect stator coil for continuity between its terminals.

When there is no continuity between individual termi-
nals, cable is broken.

Replace stator ASSY.

-

?[5

B6-043

Fig. 51

2} Insulaticn test

Inspect stator coil for continuity between stator core

and each terminal. If there is continuity, replace stator
ASSY.

B6-044

Fig. 52
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3. BRUSH

Measure brush length. If brush is worn, replace brush

holder ASSY.

Brush length (£):
Standard
20.5 mm (0.807 in)
Limit
1.5 mm {0.059 in)

£: Brush length

B6-045

DIODE ASSEMBLY

L

Gr% *% >
L L_

- {negative side)

Diode
{Positive
sidel

Direction of
current flow

BS-046

Fig. 54

The diode ASSY consists of eight diodes, four each
being located on the positive and negative sides. The
diode is necessary to restrict current flow to one direc-
tion.

Check all diodes, for continuity. If any diode is fauity,
replace diode ASSY.

1) Diodes on “+ " side

19

Fig. 56

Attach positive test lead to
J{uminum diode fin.

Terminals N, U, Vand W

B6-047

Fig. 55

Continuity of proper diodes on “+“ side

BAT side
Terminal {+) -}
N U Vand W ‘ :
Continuity must
{+) - not exist.
-) Continuity .
must exist.

2) Diodes on “—" side

Terminals N, U, Vand W

BE-048

Continuity of proper diodes on "'—* side

"E"” side

(+} =)

Terminal
N, U Vand W

Continuity must

(+) exist.

-) Continuity

must not exist.

Never use a high tension insulation tester, such as a
meggar as it will damage diodes with its high tension.




—
R

‘6.1 [W2CH]

5. IC REGULATOR
1) Prepare the following equipment:
-Power supply: Variable 12V DC
r iamp: LT1and L2, 12V, 1.4 W, 2 each
(3) Switch: SW1 and SW2, 12V, 2 each
{4} DC voltmeter (V}): 0 —50V
2} Test procedure

ENGINE ELECTRICAL SYSTEM

{3) ON (bright) ON {dark)
{4) OFF ON (bright)
{5). OFF OFF

if any of the test results are not as indicated in the above
table, replace IC regulator.

.| swz
L2

Varisble DC powaer supply

oo

Fig. 57

(1) Open switches SW1 and SW2. :
(2) Setvariable DC power suppiyto 12V. -
(3} Close switch SW1 to check L1 and L2 lamp
conditions. e
{(4). With switch SW1 closed, close switch SW2 to
mmeak L1 and L2. S :
With both switches closed, gradually increase
variable DC power supply. Check L1 and L2 lamp
conditions when power supply reaches the specified
. .voltage range. ' C

Specified voltage range [at 25°C (77°F)]:
141 —147V

Step No. Lamp L1 Lamp.L2

D: ASSEMBLY

To assemble, reverse order of disassembly procedures
a. Install a new ball bearing on rear of alternator.

b. Rear ball bearing has a ring placed in eccentric
groove of the outer race. Part of this ring protrudes

-beyond the outer race. Before assembling the ring,

rotate it so that the protrusion is reduced to a.mini-

‘mum. Replace rear cover if it is worn or damaged at

bearing location. :

Ring

= Protrusion
[Must be less than
0.65 mm {00256 in.}]

Fig. 58

©. When’ installing,.f_[ont and rear covers, insert pin
from outside of rear cover. Insert brush into brush

‘holder. After cover installation, remove the pin.
. - .

B6-051

20
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E: INSTALLATION

B: REMOVAL AND INSTALLATION '

1) Install alternator to bracket on engine with bolts and
tighten bolts lightly.

2) After installing drive belt, pull belt by moving alter-
nator with adjusting bolt and tighten installing bolts.

3) Check belt tension.

4) Connect lead wires to alternator.

a. Be careful not to connect individual terminals erro-
neously.

b. Pay careful attention to battery polarity so that it
may not be reversed by wrong connection. If polarities
are reversed, battery will be shorted by diode, exces-
sive current will flow, and diodes or wire harness may
be damaged.

3. Spark Plug

A: DESCRIPTION

Spark plug gap
10 — 1.1 mm {0.039 — 0.043 in)

M

B&-127

Fig. 60

The spark plugs are project type, having 14 mm {0.55 in)
threads and 1.0 to 1.1 mm (0.039 to 0.043 in) gap.

All spark plugs installed on an engine, must be of the
same heat range.

Spark plug
NGK:
BKRGE-11
NIPPONDENSO:
K20PR-U11
CHAMPION:
RC7YC-4

21

1} Remove spark plug cords by pulling boot, not cord .'
itself. '

2) Remove spark plugs.

3) When installing spark plugs on cylinder head, use
spark plug wrench.

Tightening torque (Spark plug):
20 — 29 N*m (2 — 3 kg-m, 14 — 22 ft-lb)

The above torque should be only applied to new spark
plugs without oil on their threads.

In case their threads are lubricated, the torque should
be reduced by approximately 1/3 of the specified
torque in order to avoid their over-stressing.

4) Connect spark plug cords.

C: INSPECTION

Electrode dap

Carbon accumulation or wear
' Cracks

Damage
Damaged g§skat

B&-128

Fig. 61

Check electrodes and. inner and outer porcelain of
plugs, noting the type of deposits and the degree of
electrode erosion.

1) Normal

Brown to grayish-tan deposits and slight electrode wear
i'nd'it:ater correct spark plug heat range.
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4) Overheating

White or light gray insulator with black or gray brown
spots and bluish burnt electrodes indicate engine over-
heating. Moreover, the appearance results from incor-
rect ignition timing, loose spark plugs, wrong selection
of fuel, hotter range plug, etc. It is advisable to replace
with plugs having colder heat range.

B6-129

Fig. 62

2) Carbon fouled .
Dry fluffy carbon deposits on insulator and electrode
are mostly caused by slow speed driving in city, weak
ignition, too rich fuel mixture, dirty air cleaner, eic.

It is advisable to replace with plugs having hotter heat
range. B&132
Fig. 65

D: CLEANING AND REGAPPING

Clean spark plugs in a sand blast type cleaner.

Avoid excessive blasting. Clean and remove carbon or
oxide deposits, but do not wear away: porcelain,

if deposits are too stubborn, discard plugs.

After cleaning spark plugs, recondition firing surface of
electrodes with file. Then correct the spark plug gap to
es130| 1.0 to 1.1 mm (0.039 to 0.043 in} using a gap gauge.

Fig. 63

3) Oil fouled . . . . Spark plug gap Replace with new
Wet black deposits show excessive oil entrance into 10 — 1.1 mm spark plug if this area
combustion chamber through worn rings and pistons or (0.039 — 0.043in) s worn to "ball” shape.

excessive clearance between valve guides and stems, If
same condition remains after repair, use a hotter plug.

— |

-3
>

B6-133

Fig. 66

‘, B6-131
1g. 64

22
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4. Ignition Coil 5. Spark Plug Cord
A: REMOVAL AND INSTALLATION A: INSPECTION
1} Disconnect battery negative {— ) terminals. Check for:
2) Remove intake manifold cover. 1) Damage to cords, deformation, burning or rust for-
3) Disconnect wires from ignition coil. mation of terminals.
4) Remove ignition coil. 2) Resistance values of cords.

5} To install, reverse th_e order of r_emoval. . Resistance value: kQ | Length: mm {in)
Be sure to connect wires to their proper positions.
. - - #1 cord 4.95 — 11,66 640 {21.26)
Failure to do so will damage unit.
#2 cord 486 — 11.33 550 (21.65)
#3 cord 4.95 — 11.56 540 (21.26)
B: INSPECTION #4 cord 5.24 — 12.23 600 (23.62)

Using accurate tester, inspect the following items, and
replace if defective.

1) Primary resistance

2) Secondary coil resistance

If the resistance is extremely low, this indicates the
presence of a short-circuit.

Specified resistance:
[Primary side]
Between (1) and 2
Between 3) and @

{MT) 0.62 — 0.76 £}
(AT) 063 —0770Q
[Secondary side]

Between terminal No. 1 and No. 2
Between terminal No. 3 and No. 2
{MT) 17.9 — 245 k0
{AT) 10.4 — 15.6 kQ

To ’ @)

o ||[C—| Je®
—"— oW | | @@
@ ©

Fig. 67

3} Insulation between primary terminal and case: 10
MCQ or more.
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ENGINE ELECTRICAL SYSTEM

T TROUBLESHOOTING

Trouble‘

Probable cause

Starter does not start

Magnet switch does not operate
{no clicks are heard).

Magnet switch poor contact or discortinuity
of pull-in coil circuit
Improper sliding of magnet switch plunger

Magnet lswilch operates
{clicks are issued).

Poor contact of magnet switch’s main con-
tact point

Layer short of armature
Contaminants on armature commutator
High armature mica.

improper grounding of yoke field coil

Insufficient carbon brush length

Insufficient brush spring pressure

Starter starts but does not crank enginé

Failure of pinion gear to engage ring gear

Worn pinion teeth

Improper sliding of overrunning clutch

Improper adjustment of stud bolt

Faulty clutch roller spring

Starter starts but engine cranks too slowly.

Clutch slippage

Poor contact of magnet switch’s main con-

tact point )
Layer short of armature '

Discontinuity, burning or wear of armature
commutator

Poor grounding of yoka fisld ceil

Insufficient brush length

Insufficient brush spring pressure

Abnormal brush wear

. Joverruns

Magnet switch coil is a layer short
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2. Alternator |
| Turn ignition switch ON {engine OFF). J - “ ‘

+ NO |Disconnect alternator body
Check if charge bulb comes on. J—> harnass connector.
YES ' l T
* Check if charge bulb comes | o
- . " - hen terminal {L) of Repl ha 3
@gniﬂon switch to “START.” {engine starts.) OI n w’ harnzrs':I::m('\ e)ctor is —Vl eplace charge bulb J
grounded.

lYES

Chack IC regulator.
Check positive tarminal of

' diode.
: i . Check or replace fan belt.
YES (Remains ON or blinks) Check alternator.
rChack if charge bulb is OFF while engine idles. ' J' — | Check S or BAT terminal for im-
= : proper contact.
NO

Y 155V < VB ' :
rMaasura.VB’ of battery while running engine at 1,500 rpm. '[ —>F:‘°p-'“°° IC regulator ASSY'J

l VB < 125V : l 126VSVBS 155V ' o

- i NO
.| Check IC regulator. as a sin- Turn light switch ON while ) gr‘:k if charge bulb come ) ._}[W) problems . I
gle unit. R engina idles. ' .

T
|

|C_heck diode ASSY. |

*. Terminal voitage ' _ \ —
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BODY ELECTRICAL SYSTEM

Engine Electrical {MPFI)

4.

sCHEMATIC
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BODY ELECTRICAL SYSTEM . [w5A0] 6-2

5. Radiator Fan

A: SCHEMATIC

ll FL1.25[
Main fan relay
P :
-
)
T 22
SBF-4 o MPF1
OFF -
control unit
A 1G switch
H —
|I 45A — 20}
-4 SBF-5 No. 13
-]— —
Alternator ” —8

E@ Main fan

Short connector

Water temperature
sensor

B6-201

13




" 6.2 [WeAd] " BODY ELECTRICAL SYSTEM
6. Lighting

Q:YSCHEMATIC

G.C.C. and Carburetor model

ey

Head light
s relay {LH}
acc p— Nr.._.._._lo' 24 Dimmer & passing
m mf & (A switch
o LQ jur | rass
SBF4 }“ o _ S
ki N No. 26 :: 9 gl? ?
1G switch [— . —pm oI
L Head light ‘ ' '
T relay {RH) . . .
I Lighting switch
I or]1 ]
' HE [+
T Tc Q
-I —1'EL ol o

Cot Head light  Head Hight
‘ = - Corhbinstion méeter  (LH) RH} . =
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BODY ELECTRICAL SYSTEM [WBAD] 6-2.
CANADA model Head light
. - relay ILH) o 24
@ e | Diode Diode
[ FLA 25 NO. 26
Em e gl —a— @_E]
\' g kit Daytime running .
SBF4 . 5T 0—— Head “gh‘ “ﬁ-':'l :'.l'v " Dll'r'l.-ﬂ'lel' &'
1G switch relay (RH) 1 passing switch :
: 11§ Ress
| ) L [T Q ?
T 4+ Daytime Resistor —1lo]ef 6
1 Inhibitor running
T switch (AT) Tight
3?:“' ° Lighting switch
. L LA
ot
3 w19
Starter intarlock I&@ \ 1 L Int 1%
relay (MT) L : High-beam
. 1 . relay
Ctutch .
. switch {MT} -
Alternator mD__l 1
L GoOan 5 Q
pofefe]r]e] High beam
. tunit side) Parking Combination 'l"::: light mﬁ light
brake  meter
switch
. B6807
Fig. 18 '
Side marker. Tall & Nlumination Light '
Side marker light (RH) [with ABS} Lighting switch
] m ; ; OFf ¢
ACC 7 [ 19
og_ Combination meter e
SBF-4 To . Numination i
ot tumi control unit v
1G switch Tail & - i V3|
iltumination |
relay
No. 23 U
{ 20.-‘,' - _O D ar select lever light
- ;‘ B »—@—o Ash tray light
— o [1]T . '
] o |o]F {0a } 4 ﬁlgcll'ﬁ '("'F““l-_'")‘e" (™4 Cruise control switch tight !
i :‘:::2:9 No. 5 . 4 ls';’ffl H:ar)ker . 4@ ¢ Height control switch light
T g O E‘;ﬁ{ &c‘:mblnation“__@_‘ Mode control panel fight
Frﬁ?tlﬂearance 4 @4 Ili'igchatn?lgrﬁme @4 Rear defogger switch light
ig .
Li . N .
Front clearance @4 “gct:etn(s&;)ﬂale b @ 4 Mirror switch light
light RH ‘ o E‘;ﬁf ‘?_C"_lﬂl"b'"am’"»_-@_. Radio light
Rear combination : bt
»—@—-« ight (Center) u—@—c Harq switch light
(@) | [Sedan] L@ cigaratte fighter light
—— =
B&-584
Fig. 19




6-2 [W23A0] BODY ELECTRICAL SYSTEM

Battery Throttle valve

To accelerator padal
.,-—— . ‘ Ignition switch
i ;

Al (€

Actuator

[od =
e

MAIN
RELAY

Valve and pump

Main switch

I L

| J
Atmosphere E>‘7l WE‘H@? — <@

!

STOP and BRAKE
SWITCH

A
ﬁ | / A\'{'_—_

Brake pedal et Vehicla speed'
Power supply signal

bV
=

Speedometer

*Cancel” signal

g

Inhibitor relay ior clutch switch) Control unit

Resuma switch

0 O— : < -0 y‘
§ Contro} valve

SELECTOR LEVER and power _] : l
supply to
b pump \l

< O
N Set switch
On airbag equipped model,
Engine speed signal sub switch has the cancel
switch.
l INHIBITOR SWITCH MPF| control unit
. : 162
Fig. 113 B6-
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B: DESCRIPTION

1. CONTROL AND OPERATION

Constant
spead
control

When actual driving speed is higher than “set” spead, ¢ruise contro! system intermittertly opens vent valve and moves
throttle valve toward the close position. This occurs while comparing actual driving speed with “set” speed. When actual

driving speed is lower than “set” speed, the systemn intermittertly activates vacuum pump 10 move throttle valve toward
the “open™ direction. -

“Sat"”
control

When SET/COAST switch is pressed with main switch ON while vehicle is being driven a spacifieds greater than 40 knmvh
(25 MPH), current flows so that vent and safety valves close. This then causes vacuum pump to intermittently activate to

set throttle valve at position corresponding with accelerator pedal depression, Thus, vehicle is being driven at constant
spead. :

Dacelaration
control

When SET/COASTS switch is turned ON while vehicle is cruising, vent valve intermittently opans, partially closing throt-
tle valve. This causes the vehicle to decelerate.

When the switch is turned OFF, vehicle speed is stored in memory and vehicle is constantly driven at that speed.

Acceleration

When RESUME/ACCEL switch is turned ON whila vehicla is cruising, vacuum pump intermittently activates to partially
open throttle valve. This causes vehicle to accelerate.

control When the switch is turned OFF, vehicle speed is stored in memory and vehicle is constantly driven at that speed.
Resume When RESUME/ACCEL switch is turned ON after cruise control is released, vehicle speed returns to that speed which
Bitrol was stored in memory just before cruise control was released. However, this occurs only when vehicle is being driven
co at a speed greater than 30 km/h (19 MPH,).
When any of the following signals are entered, vent valve and safety valve open to release cruising speed.
Manual {1) Stop light switch ON signal {Brake pedal depressed)
cancel {2} ‘Brake switch OFF signal (Brake pedal depressed)
ontrol {3) Clutch switch OFF signal {Clutch pedal depressed — MT)
¢ {4} "Inhibitor switch ON signal (Selector lever set 1o “N" — AT)
{5) CANCEL.switch ON signal {Sub switch pulled — Airbag equipped rmodel)
Low speed When vehicle speed drops below 20 kmy/h (19 MPH), cruise control is automatically cancelled. The memorized spead will
fmit cgntrol also be cleared. ’

Cruise control at speed lower than 40 km/h (25 MPH) cannot be effected.

Release valve
control

When vehicle speed increases 10 km/h (6 MPH} greater than memorized speed while vehicle is cruising {downgrade,
etc.) actuator's vent valve as well as safety valve ara turnad OFF (to open to atmospheric pressure) so that vehicie decel-
erates. When vehicle decelerates within 8 kervh (5 MPH) greater than the memorized speed, vent and safety valve are
turned ON {to shut out atmospheric pressure) so that cruise control resumes. :

Auto, cancel
control

Whaen any of the following signals are entered while vehicle is ¢cruising, actuator’s vent valve as well as safety valve are

turned OFF (to shut out atmaospheric pressure). This cancels cruise control.

{a) When vehicle speed drops below low speed limit 30 km/h (19 MPH),

(b} When actuator's vent valve, safety valve, vacuum pump motor or harness circuit is shorted,

{c) When actustor's vent vaive, safety valve, vacuum pump or harness circuit are discontinued,

(d) When ON signals are simultaneously emitted from SET/COAST and RESUME/ACCEL switches, or

{e) When a vehicle speed signal that implies speed variation of greater than + 25 kevh (= 16 MPH) per second is
entered. -

Cruise control unit compares the actual car speed de-
tected by feedback signals from speed sensor incorpo-
rated in speedometer with the speed set in the memory
memorized when set switch was turned - on. A signal is
then transmitted according to the difference between
the two speeds.

This signal is transmitted to solenoid valves of valve
ASSY located in engine compartment. The movement
of actuator operates throttle valve through accelerator
pedal and cable, thereby keeping the car speed con-
stant.
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SUBARU.
1992

SERVICE
MANUAL

Precaution for Supplemental Restraint System

“Airbag” . .

The “Supplemental Restraint System - “Airbag”

helps to reduce the risk or severity of injury to the

driver in a frontal collision. -

The Supplemental Restraint System consists of

apgsairbag module (located in the center of the
sering wheel}, sensors, a control unit, warning

light; wiring harness and spiral cable.

Information necessary to service the safety is
“5-5. SUPPLEMENTAL RE-

Included in- the

STRAINT SYSTEM” of this Service Manual.

WARNING: )

¢ To avoid rendering the Airbag system inoper-
ative, which could lead to personal injury or
death in the event of a severe frontal collision,
all maintenance must be performed by an

. authorized SUBARU dealer.

¢ |mproper maintenance, including incorrect re-
moval and installation of the Airbag system,
can lead to personal injury caused by uninten-
tional activation of the Airbag system.

e All Airbag system electrical wiring harnesses
and connectors are covered with yellow outer
insulation. Do not use electrical test equipment
on any circuit related to the Supplemental
Restraint System “Airbag”.

PNOOPWNAD

19.
20.
21,
22,
23.
24,
25.
26.

27.
28.
29.
30.
31.

32.
33.

6. Electrical Unit Location
7. Electrical Wiring Harness and Ground Point

. AIR CONDITIONER
. WINDSHIELD WIPER AND WASHER
. REAR WIPER AND WASHER

1. General Description ...... emessisstmnssasessensseenaisnbansannne
2. Working Precautions ERLIXD -----oreeeererenes
3. How to Use Wiring Diagram S .

4. How to Use Super Multiple Junction {S.M.J.} .......

5. Wiring Diagram and Troubleshooting ......cccvecicmiaene

1. POWER SUPPLY ROUTING ....ccccnimeanmmsmsmmsnininnne

2. CHARGING ...ccoiivricrnnninnisenseamasissssmnanaisssesees

3. STARTING i nenisiissisanssssissssesssessens

4, ENGINE ELECTRICAL ...

5. RADIATOR FAN ...coiciiciinennsnisnsssnnssssssinsssssesses

8-1. LIGHTING (HEADLIGHT) ...cccciociniinmermisnanrsssisnnsions

6-2. LIGHTING (TAILJILLUMINATION®etc.) ......ccconvnurs

7. ROOM LIGHT AND DOOR SWITCH. ...c.cccemrmeecracens

8. STOP LIGHT i ssissssssssisasass

9. TURN SIGNAL AND HAZARD .....ccccounmiiearnnn beasseas

. TRUNK ROOM LIGHT ...ccccivercmnicnnissisiassssmsmnanens

BACK-UP LIGHT ....ccciiviininmrenninsnnssinesssssnnisessnns

AST CONTROL cercrrcricsrincnsninessessssasissssssesness

AT SHIFT LOCK icieiinninisimsnesisessiancsssessienes

--------------------------------------------------
-------------------

REAR WINDOW DEFOGGER .......ccimmninniiinnsansnannns
PARKING BRAKE AND BRAKE FLUID LEVEL
WARNING ...coiiiviemicninrssiesismnissnssnne.
FUEL GAUGE ......ccciiniinmisannesrssse s,
COMBINATION METER ..coveovninvnnnimcesnnsnnnensanans
OIL PRESSURE AND TEMPERATURE GAUGE ...
POWER WINDOQW
CRUISE CONTROL
DOOR LOCK ....occniieniinininnsimisssnsrisssemasennnisnn
HORN AND CIGARETTE LIGHTER .....coovveenaeeenene
SUNROOFSPOT LIGHT AND VANITY MIR-

ROR ivvcnimmmmmninnisnesnssnisssesiisssninssisssnasnns
RADIO AND POWER ANTENNA
MODE SELECTOR ..cionvimiesnssnisnnensnsnannnnsnsnnne
REMOTE CONTROL REARVIEW MIRROR ..........
PNEUMATIC (AIR) SUSPENSION ...ceinniinin,
AUTOMATIC SHOULDER BELT (SEAT BELT)
AND KEY WARNING CHIME
ABS o e s
AIRBAG

--------------------------------------------------

---------------------------------

---------------------------------------------------------------------
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WIRING DIAGRAM AND TROUBLESHOOTING.

1. General Description

HOW TO USE THIS MANUAL
(,fdescription of the electrical system is divided into
the charging system, starting system, etc.
1. First, open to the necessary electrical system section
and wiring diagram,

2. Next, open the foldout page of the S.M.J. {(super
Multiple Junction) and that of the electrical wiring dia-
gram. The S.M.J.’s terminal position is given, and by
observing the electrical wiring harness’ illustrations
{front, instrument panel, etc.}, the wiring diagram con-
nector can be located.

S.M.J

WIRING DIAGRAM

ELECTRICAL WIRING HARNESS

A 4

&, Mot U Truper Miuivipht Pomarmns: [9.801J

Fig. 1

2. WIRING DIAGRAM -

The wiring diagram of each system is illustrated so that
you can understand the path through which the electric
current flows from the battery. Sketches and codes are
used in the diagrams. They should read as follows:

1) Each connector and its terminal position are indi-
cated by a sketch of the connector in a disconnected
state which is viewed fropn the front, as shown in figure.

Be&-240

Viewed from this direction

B6-253

Fig. 2
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2} The number of poles or pins, presence of alock, and In the sketch, the highest pole number refers to the
pin number of each terminal are indicated in the sketch number of poles which the connector has. For example,
of each connector. the sketch of the connector shown in Figure 3 indicates f“)

the connector has 9 poles.

Connector shown in wiring diagram
Sketch Symbol : Number of poles

Double frames
Indicates a lock
Is included.

Vs N\
413 211 Numbered in order from upper right
to lower left.
9|8 716|658 ]

Connector used in vehicle

2

i

ra

- Iy
Indicates the number of T
poles. %
||_: | It

Indicates a lock

is included. ~
. ™ X ' @ -
i 1] 2 3|4 _ Numbered in order from upper left
Q ' to lower right.
Q& s|e6|7]8]|9 ?
, ZSingle frame Co -

Fig. 3

When one set of connectors is viewed from the front 3) Electrical wiring harness. ,
side, the pole numbers of one connector are symmet- The connectors are numbered along with the number of
rical to those of the other. When these two connectors  poles, external colors, and mating connections in the
are connected as a unit, the poles which have the same accompanying list. '
number are joined.

3/2]|1

B6-255




WIRING DIAGRAM AND TROUBLESHOOTING

4) The sketch of each connector in the wiring diagram _ — 8)
" usually shows the “A” side of the connector. The rela- Sealed wire all

(‘. =iship between the wire color, terminal number and
[ inector is described below.

T S T T

@ —
{ BR 1 { —
S_"W_:;A Q 1] 2
_X 3|4

i SA SB

Wire color: L _ :
BR {No.1 terminal) T T | |
RW {No. 3 terminal) aE @ I;;J
pie--
B6-260 LI
1L !
Fig. 5 it e e o o -
1L Ty
W= =
¢. A wire which runs in one direction from a connector '| |
terminal sometimes may have a different color from bmm= e m m o m oo "ll:
that which runs in the other direction from that termi-
nal.
5) In wiring diagram, connectors which have no termi-
nal number refer to one-pole types. Sketches of these ) B6-256
connectors are omitted intentionally. Fig. 6 '
6) The following color codes are used to indicate the : ;
@‘WS of the wires used. 7) The wire color code, which consists of two letters (or
— " Color code Color three letters including Br or Lg), indicates the standard
L Blue color {base color of the wire covering) by its first letter
B Black and the stripe marking by its second lgtter. ’
Y Yellow
G Green
R Red
w White

Br Brown Y8 = m—{
Lg Light green -

9 ;Marking color: Black—
Gr Gray

Reference color: Yellv:w'\.w—----—-I

P Pink
Cr Orange
Lb Light Blue
SA Sealed (Inner) _
SB Sealed {Outer) B&-257

Fig. 7
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8) The table below lists the nominal sectional areas and
allowable currents of the wires.

Nominal sec- | No. of strands/ | Outside diame- | Allowable cur-
tional area strand diame- | ter of finished rent Amps/
mm® ter wiring mm 40°C
0.3 7/0.26 1.8 7
05 7/0.32 2.2 {or 2.0} 12
0.75 30/0.18 2.6 {or 2.4) 16
0.85 11/0.32 2.4 {or 2.2) 16
1.26 16/0.32 2.7 {or 2.5} 21
2 26/0.32 3.1 (or 2.9) 28
3 41/0.32 3.8 {or 3.8) 38
& 66/0.32 4.6 lor 4.4) B1
8 50/0.45 65 67

a. The allowable current in the above table indicates
the tolerable amperage of each wire at an ambient
- temperature of 40°C (104°F). -
b. The allowable current changes with ambient tem-
perature. Also, it changes if a bundle of more than two
wires is used.
‘-e. When replacing or repairing a wire, be sure to use
_ the sama size and type of the wire which was originally
" used.
: 9) Each unit is directly grounded to the body or indi-
' rectly groundes through a harness ground terminal.
f Different symbols are used in the wiring diagram to
- identify the two grounding systems.

Direct ground indirect-1erminal’

ground

B6-258

Fig. 8

The ground points shown in the wiring diagram refer to
the following: ‘
(GB) Body ground

{GE) Engine ground

{GR) Radio ground :
(GD) Rear defogger ground,

All wiring harnesses are provided with a ground point
which should be securely connected.
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10) Relays are ciassified as normally-open or normally-

closed.

~- normally-closed relay has one or more contacts.
( _/'wiring diagram shows the relay mode when the
energizing circuit is OFF.

Relay type Energizing circuit OFF Energizing circuit ON
x===3[ o———F=—3-—»
O O
4-pole O A
Normally-open type Koo e P [ O———[————-p
N ol o e
- e .
B-pole ° ‘ )
O/C [ — o C——}
c =0 o o
Normally-closed type 4-pole TR L
/o H+— o |}
O ——F—F > || x>
-O)___ T
Mixed type S-pole X——» g O—— __E“"__;
S ¢ N - _— |
Fig. 9

Key to symbols:
O —: Current flows.

X —: Current dose not flow.
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11) Each connector number shown in the wiring dia-
gram corresponds to that in the wiring harness. The
location of each connector in the actual vehicle is
determined by reading the first character of the connec-
tor {for example, a “F” for F8, “1” for i16, etc.) and the
type of wiring harness.

The first character of each connector number refers to
the area or system of the vehicle, as indicated in table
below.

Each connector number shown in™
wiring dlagram corresponds to that
in’the vehicle.

(LH) Front turn
signal light
@ETH n
Ty T | @D
£ S
QFd o| >

B6-259

Fig. 10

Symbol Wiring harness & Cord
F Front
E Engine, transmission, ete.
B Bulkhead
i Instrument panel
R Rear & Rear gate
P Power window & door

3. TROUBLESHOOTING PROCEDURES

The most important purpose of troubleshooting is to
determine which part is malfunctioning quickly, to save
time and labor.

1. Identification of trouble symptom

Determine what the problem is based on the symptom.
2. Probable cause of trouble

Look at the wiring diagram and check the system’s
circuit. Then check the switch, relay, fuse, ground, etc.
3. Location and repair of trouble

1} Using the troubleshooting narrow down the causes.
2) If necessary, use a voltmeter, ohmmeter, etc.

3) Before replacing certain component parts {switch,
relay, etc.), check the power supply, ground, for open
wiring harness, poor connectors, etc. If no problems are
encountered, check the component parts.

4. Confirmation of system operation

After repairing, ensure that the system operates prop-
erly.

4. VOLTAGE MEASUREMENT

1) Using a voltmeter, connect the negative lead to a
good ground point or negative battery terminal and the
positive lead to the connector or compenent terminal.
2) Contact the positive probe of the voltmeter on con-
nector (A). ‘

The volitmeter will indicate a voltage.

3) Shift the positive probe to connector (B). The volt-
meter will indicate no voltage.

With test setup held as it is, turn switch ON. The
voltmeter will indicate a voltage and, at the same time,
the light will come on.

4) The circuit is in good order. If a problem such as a
lamp failing to light occurs, use the procedures outlined
above to track down the malfunction.

To power supply  FUSE Switch

5 o

Light

=\
L

-

®

L]

[

B6-244

Fig. 11
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5 CIHCUIT CONTINUITY CHECKS

1 1} Disconnect the battery terminal or connector so

e is ho voltage between the check points.

: H*act the two leads of an chmmeter to each of the
L.. 2k points.
If the circuit has diodes, reverse the two leads and check
again.
2} Use an ohmmeter to check for diode continuity.
When contacting the negative lead to the diode positive
side and the positive lead to the negative side, there
should be continuity.
When contacting the two leads in reverse, there should
be no continuity.

Q.

No-Continuity
B&-250

Continulty

Fig. 12

ymbol “o—o" indicates that continuity exists be-

n twbd points or terminals. For example, when a
switch position is “3”, continuity exists among terminals
1, 3 and 6, as shown in table below.

Terminal

-
Ny
W
F.9
wm
o

Switch Positiof
OFF

O
o

o
O

Pl |-
31717
O

6. HOW TO DETERMINE AN OPEN CIRCUIT

1} Voltmeter Method

An open circuit is determined by measuring the voltage
between respective connectors and ground using a
voltmeter, starting with the connector closest to the
power supply. The power supply must be turned ON so
that current flows in the circuit. If voltage is not present
between a particular connector and ground, the circuit
between that connector and the previous connector is

open.
Open circult or wiring
5 ® /-
O O
Lo V - =7 V -
No voltage is present
Voilage Ts present . B 86?245
Fig. 13
2) Ohmmeter method Y

Disconnect all connectors affected, and check continu-
ity in the wiring between adjacent connectors. When the
ohmmeter indicates “infinite”, the wiring is open.

Open circuit ~\

—o-—]

9%_[

' L]
Q.|

Continuily exisls

Q.
Conlinuity does not exist. ~

B6-246

Fig. 14
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7. HOW TO DETERMINE A SHORTCIRCUIT

1) Test lamp method

Connect a test lamp (rated at approximately 3 watts) in
place of the blown fuse and allow current to flow
through the circuit. Disconnect one connector at a time
from the circuit, starting with the one located farthest
from the power supply. If the test lamp goes out when
a connector is disconnected, the wiring between that
connection and the next connector (farther from the
power supply) is shorted.

Test lamp
Shorted wiring
o @ 1
S . ]—w{
Fuse holder
B6-247
Fig. 15

" 2) Ohmmeter method

Disconnect all affected connectors, and check continu-
_ ity between each connector and ground. When ohmme-
ter indicates continuity between a particular connector
and ground, that connector is shorted.

/- Shorted ¢onneclor

Goo—] —

L]
Q.

L]
-.Q.-

Continuity existsl

= Continuity does not exist. = =

Fig. 16

2. Working Precautions

1. SUPPLEMENTAL RESTRAINT SYSTEM
“AIRBAG"”

Airbag system wiring harness is routed near other
wiring harness.

1. Ali Airbag system wiring harness and connectors
are colored yellow. Do not use electrical test equip-
ment on these circuit. .

2. Be careful not to damage Airbag system wiring
harnesses. ‘

2. PRECAUTIONS WHEN WORKING WITH

THE PARTS MOUNTED ON THE VEHICLE

1) When working under a vehicle which is jacked up,
always be sure to use safety stands.

2} The parking brake must always be applied during
working. Also, in automatic transmission vehicles, keep
the select lever set to the P {Parking) range.

3) Be sure the workshop is properly ventilated when
running the engine. Further, be careful not to touch the
belt or fan while the engine is operating.

4) Be careful not to touch hot metal parts, especially the
radiator and exhaust system immediately after the en-
gine has been shut off.

3. PRECAUTIONS IN TROUBLE DIAGNOSIS
AND REPAIR OF ELECTRIC PARTS

1) The battery cable must be disconnected from the
battery’s (— } terminal, and the ignition switch. must be
set to the OFF position, unless othenmse required by
the troubleshooting.

2) Securely fasten the wiring harness with clamps and
slips so that the harness does not interfere with the
body end parts or edges and bolts or screws.

3) When installing parts, be careful not to catch them
on the wiring harness.

4) When disconnecting a connector, do not pull the
wires, but pull while holding the connector body.

Correct

Wrong

Fig. 17
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5) Some connectors are provided with a lock. One type
of such a connector is disconnected by pushing the
k$and the other, by moving the lock up. In either type
( Jock shape must be identified before attempting to
disconnect the connector,
To connect, insert the connector until it snaps and
confirm that it is tightly connected.

Example

Tester probes
PUSH "Mini" test leads

LIFT

Be-251

Fig. 19

7} Sensors, relays, electrical unit, etc., are sensitive to
strong impacts. :

Handle them with care so that they are not dropped or
mishandled.

Bg-252

Fig. 18

6} When checking continuity between connector termi-
nals, or measuring voltage across the terminal and
ground, always contact tester probe{s) on terminals
from the wiring connection side. If the probe is too thick
to gain access to the terminal, use “mini” test leads.
To check water-proof connectors (which are not acces-
sible from the wiring side), contact test probes on the
terminal side being careful not to bend or damage the
terminals.

C

10
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How to Use Wiring Diagram

RELAY

A symbol used to indicate a relay.

ng diagram. ‘
'3_-5", "MB-6," etc., which are used as power-supply
bols throughout the text, correspond with those

Refers to wires which are con-
nected and branched at the “dot”
- point.

Symbol Refers to wires which are crossed
but not connected.

$mbol is used to ind

'gll'!'ll_Jer of symbols and abbreviations are .used in
h\mrmg diagram to easily identify parts or circuits.

Ha fuse box 01/8)

. \ SBF-5 45A =L
§ SBF-4 454 f BY %
SBF-3_45A
) acs -
\ (B
| | BW
{2l
— HB-4
= 5]
Hoadlight A No 23 1SA - - [—w L
( refoy L [{Ne 23 208 O O] T~
1oy | S 208 o o1 [clEr
=c' Ro 24 1S5A _°- iz
AR -
N—,
—
]
Headl Ight
relay RH -

To Power Supply Routing
MB-& I HMe-? I MB-5

e
or

N ®
\ I % bl E
SH.
werd:

Fig. 20

o5 icate the terminal arrangement
-UPer multiple junction. The S.M.J.is not shown

vapective wiring diagrams but is indicated on the
Page.

11

DIODE |—

A symbol is used tc
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WIRING CONNECTION

Some wiring diagrams are indicated in foldouts for
convenience. Wiring destinations are indicated where
necessary by corresponding symbols {as when two
pages are needed for clear indication), as shown below.

FUSE NO. & RATING

The ;"FUSE NO. & RATING” corresponds with that
used in the fuse box (main fuse box, fuse and joint box.)

CONNECTOR

= Fuge & rnl'ay_'l?oxl:F B
\ No. 12720, R B 1T
E = g T 208 7~ K L=l e
Wo. 20 15A ) _ v - STy
— ™ ‘No. 21 _15AF - i o
— - HNoo 10-1 .l Brw -
= o (T§ | ::TG—
- - .
a@ OGP N @ S~
Black
M23 MEE mERke 0 THE ArERs 1
[&[Sle] [«[5r& [elzlsloml [2[3 elzialolii

Each connector is indicated by a symbol.

2. Each terminal number is indicated in the corre-

sponding wiring diagram in an abbreviated form.
For example, terminal number “C2" refers to No. 2
terminal of connector (C:F41) shown in the con-
nector sketch.

CONNECTOR SKETCH

BG-249

Each connector sketch clearly identifies the shape
and color of a connector as well as terminal loca-
tions. Non-colored connectors are indicated in
natural color.

When more than two types of connector number
are indicated in a connector sketch, it means that
the the same type connectors are used.

GROUND

to indicate a diode. Each grounding pgint can be located easily by referring
to the corresponding wiring harness.

A

&

-
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('\ ' . 'WIRING CONNECTION

Some wiring diagrams are indicated in foldouts for
convenience. Wiring destinations are indicated where
necessary by corresponding symbols [as when two
pages are needed for clear indication); as shown below.

@
E = -
[ FUSE NO. & RATING ’
T, - .
& .EGD The “FUSE NO. & RATING d h th
e e " ; " corresponds with that
(D) P

used in the fuse box (main fuse box, fuse and joint box.)

Fuse & relay box F/B

Ho. 12 -20A R =
No 19 20N N =0
No. 20 15A N * 'Ei RY
‘No. 21 15 . Jio ] =
Na. 10 1 -

CONNECTOR

Each connector is indicated by a symbol.

2. Each terminal number is indicated in the corre-
sponding wiring diagram in an abbreviated form,
For example, terminal number ““C2* refers to No. 2
terminal of connector (C:F41) shown in the con-
nector skétch,

o
c
-
-]
0
1]
[

CONNECTOR SKETCH

. Each connector sketch clearly identifies the shape
' : . and color of a connector as well as terminal loca-
I:L“ tions. Non-colored connectors are indicated in
% | natural color.
' When more than two types of connector number
are indicated in a connector sketch, it means that
the the same type connectors are used.

GROUND

icate a diode. Each grounding pc.>in1 can be located easily by referring
) to the corresponding wiring harness.
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4. How to Use Super Multiple Junction (S.M.J.)

m The “S.M.J." indicated in wiring diagrams is shown in a simplified from.
TERMINAL ARRANGEMENT

Bul khead Wiring <
Harness I<

40 Poles

= Power! Window
Main Harness

40aPoles

01]02[g3]84]05 a5]a4]q3[a2[01]
Ri|R2F—{R4IRS R5[RZ—R2[R]
51152|93[s4[s5 55(54|53[$3]151
TiT2] [14]75 ISiT4] [12iT)
U1 — U5 usl _—— U1
O] | O .
Vi VS VS Vi |
W1lw2l  [W4[ws (wslwa]l -lw2lwi
X1[X2[y3[X4|X5 XS]x4[y3[x2[x1
Y1 vel={Y41Y5 YS[Y4 e Y2}v1
7172123174175 75172123{Z2(71

N Fig. 21 ‘
E 3 Bul khead Wiring<———= Front Wiring
Harness Harness _
66 Poles @66 Poles
A1[A2]p3[A4TASTAG A6JAS A4]p3[A2[AT
B1]{B2|——{R4[B5[Ré6 B6|BS B4|—B2[B1
c2|C3[c4[cS][ce t6[c5 c4lC3ic?
D1[02[p3[04[D5[06 06[D5 D4[p3{D2[01
E1lE2E4[ES|ES E6|ES E4——E2[El
Fi Fé Fé B
Gi G6 G6 Gi
H1 I Ing H6 H1
@) O
11 16 16 11
J1 J6 J6 J1
K1 Ké Ké K1
LHL2L4[i5]L6 L6L5 L4—{L2IL1
M2 M3 [Ma[HS M6 llne M5 14| M3{M2[H
N2[N3|N4[NS N6 (NGNS N4[N3[N2
0i]02—04|05[06 06|05 04— 02[01]|
P1[P2IP3{pziPSIPe P6P5 P4|P3[P2[P1]|
Fig. 22
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INSTALLATION

Tightening torque: T~

44 - 74 N'-m {45 — 75 kg-cm, 39 — 65 in-lh)

s Align the cutout portion of one connector with that of other before tightening the connecting bolt. ”

® Do not tighten the bolt excessively since this may deform the connectors.

EXPLANATION OF S.M.J. SHOWN IN THE WIRING DIAGRAM

—

| o [ R A ] g P A R CE |
RilRolotRalRe] [RalRAIIR2[R]
s1152]93[s4[s5] [[S5[s4lS3is2[s1
g Tit2] (T4l75] {I5[T4] [T2[T1
B = Ul us| I[Us Ul
X1 ] E
R Br ﬁ O O
1231} - [ vsl (V5] —— W1
S M. U g wilwel [walws| (wswa] [wefwil g _ !
(Refer to foldout S——1X1IX2[y3|X4[X5] [IXS[X4]y3[X2{X] -——?
page) Yi[v2l=v4]Ys| [[Ys[Yal-—{Y2[¥1
21[72|23174175] |[zslzalLdz2(71 |
¢ R . | Br ,

Fig. 24
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5. Wiring Diagram and Troubleshooting
ﬁowm SUPPLY ROUTING

Haln fuse box (M”B)

(F3)
SBF-5 45A L
SBE-£ 45A :: a7 %
SBFE-3 ‘SAO'%C = BR Gl
(F3)
SBF-2 30A Y
1 MB-3
SBF-1 30A BwW
E O 125 E —4l
ot 225 —
R
@ W, El
@D
» O+ Head] tght d_No. 22 154 E—W &
—— e e S g 3
g reley LH No, 23 20A ={Br é
= = No. 24 15A —RL
a [ I e b OO LE-B -------------- = HB~-5
— 7 HB-6
Q No. 26 15A —{ LW
T —O~O~o [ 3 Eom e = HB-7
i No.25 10A - - ?';: B8
~ s =1
— Headl fght
B relay RH
— W
1 Tw
|2 ]
|
( / 8attery current SBF holder @
] l—
Current .fr'om Ignftion switeh IG terminal 45A = W
- — —— Current from lgnltlon switch ACC terminal l 1 WR SBF-1
30A W
-------- Other currents I—M 3 HB-9
4 LW SBF -2
FUSE LOCATION
(M/B) (F/B) Alternator @
FL1.25 SBE-1 (30A] RAeloy side bl
AJC Fusaqu v SBF-2 [30A) W
Pl RIS No. 22 {15A)
8]
Fig. 25-1 B6-349 Fig. 25-2 B6-167

@I ED®Black G

Black (Blackl -
1 ]
- (=] -
- - 2 1[2][3]4
[1]2]3] 3oi4 56718 BUO1-03A
Fig. 25
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- .
. uwlo| |% )
BY — |87 ey HHE X
R R e | 990 :
G— 5 — — _ RY] ‘
21— - s i | 8 E RS
1
G} 1G-1 ot == e Y R L ’3- ST o)
IG-2 } R [s)
a: = C:
@ @ @ l: Ignition switch
d:@D 2@ f:(e) .
[z} Fuse & relay box (F/B) |
] |
] - [Er— 78
B8R |— No. 12 20A TRy T -1
2 O~C =
= s oMo 19 208 =—:-wus J FB-2 ;
- No. 20 ISA f’—;-ﬂ'r J FB-3 ‘
— - i
- oo, 21 15A ) i FB_¢ il
BW —| No. 10 10A —Brw ! j
3 S P e 11 _z0a = T FB-S
& wl ] oa¥e eor . FB-6
a? - el t FB-7
ar Ul v .
|| 14—t FB-8
| T T Wem EA. T X
]| +——o~0" "= Ef e + Bl ——— | —— —~FB-3
! L [e3f—— - — — —{FB-10
— No. 3 15A — GR
] b—-~0-———-"——————— YA fSE T — — —+fB-1
1 vdlnge —— - —— —FA-12
ot No. 17 1SA - —TYR
| - S — e IJI%L———-——---FB—]IS
L ———— —fvw) — — q fadjo— — -} — — —IFB-124
L No. 13 20A Ahd
b1 OO “Ham oo - B ~[FB-15
relay
| —Lg
- No. 14 10A % TR Fg-::
— Rear defogger relay F
— . ? A | sm— |
H o~ Tl _E8 o o n_";t FB-18
- NTTY e FB-19
- No. 1 15A 21007
|| O~-0— . | L1 pe - FB-20
_— 1SA {A/B model) t % BY :—::2;
- No. 8 10A AL RIAB modeD) L=
+— o0 7 -
L No. 15 10A " v 2
]|l +——oo 79 |= FB-24
as —| len1 FB-25
25 No. 16 1SA Iy, Gr (A~
| ] o l ‘ as| ;GG B model) FB-26
o || 2R a1} FB-27
[o® SO SN o P I -
22 Tall & Illumination o2 1 || o GV A8 mode ) Fo—2o
| | relay ' ﬂwf FB-35
n - FB-29
] FB-30
@ ] FB-31
] FB-32
| FB-33
FB-34
A8 I -
mode |) Rﬂ FB-36

c:(f4D) CHC, e G £:(16) BUO1-03B

k) (Gray) {Gray) (Gray) (Gray) (Gray) (Gray)

®

715 (121314 [576] NZ[3[4A5]6]7
EREEINMEIEEBIE

unfrod!]
¥

- N non
B 1 Y
alen [E13 (314

A

=
s

Dfe
ov—
0] (A
0
=
=~
o
0
=
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2. CHARGING

To Power Supply Routing

ALT-1 FB-24
FUSE NO. 15
ﬁ )
@x
=
[&” ED
T @
6 Combination
meter
Charge @E—H—
o M2EBIN[A]S
NABAERREENNE _ ArdREIE

BUC2:03
Fig. 26
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3. STARTING

To Power Supply Routing

IG-1
G SW

Battery Terminal

|
Ewlt

ki
e,
L PO
f\)"\ o9

Mg

Clutch
swltch (MT)

[ e

‘E}E_OE

Starter
interlock
relay (MT

i

SER

Starter
motor

=

e

(@
®e

glﬁl |

Fig. 27

@ Black

2

(Gray)

=

S13]
7
Lol

HEE|

O]
o

17

® lue)

[O0R
13

BLO302
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WIRING DIAGRAM AND TROUBLESHOOTING-

4. ENGINE ELECTRICAL
MPFI-Non-TURBO

To Power Supply Routing

FB-26 | FB-17 | FB-24 | 1G-1 | MB-3 | ALT-2
FUSE NO. 16{FUSE B 14|FUSE NQ. LS| 1G W 58F-2 ‘.
—®
> > o E‘ > >
>|
Ignitlon relay : g
S @D § &)
I_o—‘ I IR
R
— L Refer to ©
| 5Bw foldout pagel
" = SMJ - .
GD<CDF+()
YR oo IR
b,
2} L YR
Fualal puUmp T Tq I
reler @ S 2 .
Py it — tHTY =
s E ke -
LR ReEh @ g
&
Fuel pump @ ® | ! :Eb o
— o
(O B—E i :
S mmee it
i
L
. Comblnatlo ) RrlFnay i
e oo En——l i
= ® @ i
Check englne 1Y
th
@ Li=mRY H '
RB e
H W
. % it
fd o|d
&l.® | t
Reed . 25
. s\i?tch b' lu”-B:
@ 02 sensor
@) Grey @0 (Greer G2 @D @rowr 8:(3 b:(ie)
Roa e 12
1 e (1112 3la .
413 516 NEHASAWEENNE
Blue) (@D B lue)
[T]213] IZEHERE) (23] _[Z]5) MEMAR EE@E@
14[5]8] HEELNBE (61718911011 (I [FEEE B EEELmE
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. .
rrna )H e T .J

FEEEBERA

- NEYEER o
¥ <
T @ @
[y L%ﬁiﬂfﬂ______iaiﬁzi%ggzgzl
(AT
E (Z)“ | —= AT unit
<7 Inhibitor
swl| tch (AT)
= |
R
y P&N
1
Lgr | p —
— N —
LTy
aflﬂ_l
I'O- > xcrnl 3%5
jml|
&@H |-®&® wex| @D =
Read memory Test mode Select Check AT Control
mon| tar connector (Transmisslor?
(Green)
Greer @D ®rown ®lue) el low
(1] TEINER)
2372 %J EIRHEIE]
MT:ELD Black T @5 Gray) AT: @IS Gray) ®&D Black
22, ST
_— - 1] & -
&) Bann (oTBI718) |
N HA ' EI0IN(E] AN AL (R R i [ S
a:(B@) (rel low b : @8 (ve | 1ow c:@D reltow a:EDrel low
R MASEHE G0N TPEREE SR g HAHEUEEEL EE
120 3| T Ssh7Tiali oot (22 HEE W BN #E BT [Las)idiatelisRbzieeRaleass
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HiB

B
P
ow
Water meter 3
temperature
sensor
( BY To temperature +———F—
Be— geuge —
’ _—
@ iIRefer to |
foldout pagel [ |
SMJ —)
» ]
Throttle —
sensor @ ) sg (]
BY [FeBY Y A
— | — 5] I AL
EO—'—EE, ....... s B R e : E% T
e - W rn i —
" T Fheme=- = [ B |\ Je————— s [21] B R o o - G
(Gulonly)_ 1 i o
: — afly
s
By-pass ||}  pmmmmmmemmmommsooooooooeoe-ecceescessesooomoooo J—g:g
afr 9 MN—_————— s
control
soleneld
vajve

C

[

mmmmaem—m————
VT T L]

Y
-

W [

Cam Crank Knock
angle angle sensor
s : _ sensor sensor
(Gray)

@ (Brown) (Gray) (Gray) ’ Gray)
HE 1[2[3] [112]3] 121374]

Gray) ' . ] g(Gan)

. APRE
— : 5l6]718 _ BU10-04C
Fig. 28-2 NESAE | Sl
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(0504} 6
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MPFI-TURBO
ﬁ To Power Supply Routing
;‘ FB-2&6 | FB-17 | FB-24 IG—-1 MB-3 ALT-2
FUSE NO. E&| FUSE KO. 14| FUSE HOL 15| 16 SW SBF-2
5 5 7 9 7 i
ignltion relay % @
B
= @ g o
L\l T~ 1R
[:_o [ E B @
q
kidh |_|_ EW [Refer to |——@
folidout pagel @
SHMJ o
-® @
W 1
By b YR
Fuel pum
relayp i LEE 'E%B b
. = (MT) <
[ E = "
= rod °
DmgF?) (Fs0) J‘é
B8 . 8
A m
Fuel pump 'ﬁ':
@ — l: Eﬂm“ Efl--- =
@ ® @& il
‘ ¥ HE
e =TT R —— i
| @& = D G il
Check englne ' |
O e i
4 il
L& [o@ i
xp
g':?gch b: |m»; l
Techometer = @
02 sensor
(B30) (Green @2 Brown 8:(1) b.(1®)
i L2
1]2] NS 314 -
[31415] 516 NEEAEEREEITEHE
(Brom (Blue) . (Blue)
12[3] [41516] (1[2]3]1}4]S] . [1][2]3]4]5] 6] 7]8]1
IEEE HEREUTEE BHEEIN HIE M 1 [ (B G A A

BU10-05A
Fig. 29-1
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[0504] 6-3
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iy Neutrsl
- T "
= @ @D
| memmm
IRefer to Lk Z:grsmggrg = 4
foldout pagel —-“LE soleno?d
SMJ - valve
@) westegate |
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solenold " — AT control unit
—1 valve -
=
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- - Inhibitor
gwltch (AT)
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i}y R
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E —
N —
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' :
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WIRING DIAGRAM AND TROUBLESHOOTING [05012] 6-3
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6-3 [05013] WIRING DIAGRAM AND TROUBLESHOOTING
13. A/T SHIFT LOCK
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WIRING DIAGRAM AND TROUBLESHOOTING [0604] 6-3
4 SENSOR*VALVE*SOLENOID*ETC.
ABS G-sensor (Non-TURBO) Fig.83-5 Igniter (TURBO) Fig.84-1
ABS G-sensor (TURBO) Fig.84-5 Key-lock solenoid Fig.86-5
AJS charge tolenoid ' Fig.83-6 Knock sensor Fig.85-4
AJS compressor Fig.83-6 Mode actuator Fig.864
.| Blower motor resistor Fig.86-3 ‘| Pressure exchange solenoid valve Fig.84-3
By-pass air control valve - Fig.8&-2 Pressure sensor Fig.84-3
Cam angle sensor ' Fig.B5-5 P/W circuit breaker Fig.B6-6
CPC solencid Fig.85-1 0; sensor (Non-TURBOY} Fig.83-2
Crank angle sensor - Fig.B5-6 Q. sensor (TURBO} Fig.84-2
Cruise control pump {Non-TURBQ} Fipg.83-5 Shift-lock solenoid Fig.86-2
Cruise comfol pump {TURBO) Fig.84-5 Tharmometer Fig.85-2
Daytime running light resistor {(Non-TURBO)} - Fig.834 Throttle sensor Fig.85-3
Dropping resistor {Norn-TURBO)} Fig.84-4 Water temperature sensor Fig.86-2
Dropping resistor (TURBO) Fig.84-4 Waste gate control solenoid Fig.84-3
Fuel gauge unit Fig.86-1 i
Igniter {Non-TURBO} Fig.83-1

B6-680E




6-3- [0604] WIRING DIAGRAM AND TROUBLESHOOTING

{2) Engine Room (TURBO)
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WIRING DIAGRAM AND TROUBLESHOOTING [o604] 6-3

(3} Engine
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ector Connecting to
] Color Aroa No, Name
(“:iray B—1 Air flow meter
dray B—2 Dropping resistor (AT}
Black B—2 AJC pressura switch
Black A—2 FWD switch (AT)
Gray A—2 AJS front solenoid RH
Gray A—2 AJS front sensor RH
A-—2 Wiper motor
Gray A--3 Ignitor
Gray B—3 Brake fluid level sensor
Black A—3 AJS compreassor relay
Gray B—4 A/S front solenoid LH
Gray B—3 A/S front sensor LH
Gray B—3 ABS front sensor LH
Black B—3 Starter (Magnet)
Gray B—3 E18 Transmission {AT)
Gray B3 E15 Transmission cord {MT)
Gray B—3 E19 Transmission [(AT)
Gray B—2 Cam angle sensor
Gray B—2 Crank angle sensor
Gray B—2 Knock sensor
Gray B—2 O, sensor
Gray B—2 Cruise control pump
Gray 8—-2 ABS front sensor RH
Black B—2 ABS G-sensor {MT)
bown B—2 Pressure exchange solenoid valve (Turbo modaf}
Gray B—1 Pressure sensor {Turbo model)
Black B—2 Wastegate control solenoid valve (Turbo model)
Gray B—2 Daytime running light resistor (CANADA model)
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2. BULKHEAD WIRING
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Connector Connecting to
@ | Color Area No. Name
( S Gray c—3 F25 N
\ : Front LH wiring harness
f Gray B—3 F26
Gray B—3 F27 Front LH wiring harness {Turbo rmodel)
Gray B—3 Injector #2
Gray B—3 Injector #4
A—2 Thermometer
Brown A—2 Water temperature sensor
Gray A—3 Throttle sensor
; Gray A—2 By-pass air control valve
; Gray A—2 Ignition coil
! Biue A—2 CPC solencid
! Gray A—2 Injector #3
! Gray A—2 Injector #1
Black B—2 Qil pressure switch
Connector Connecting to
e Color Area No. Name
1 Gray c—2 B15 Bulkhead wiring harness {MT)
? D2 Back-up light switch (MT)
] Black bD—2 Neutral switch {MT)
2/ \ 2:: gj- :: Bulkhead wiring harness (AT)
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Connecting to
Area | No. Name
!’” : ﬁ&ll‘tomalic shoulder belt limit switch
i '
2 46 Front wiring harness
B—1| P42 Power window main harness {SMJ)
B—2 | Fa5 Front wiring harness (SMJ)
B—1 Blower relay
B—1 lgnition relay
B—1 Fuel pump relay
B--1| R1% Sunroof cord
Cc—1 AT control unit
cC—1| B
c—t .
c—1 8 Instrument panel wiring harness
c—1| B
C—1j P41
c—1| rao ] Front door cérd LH
C—-1] Pas Power window main harness
c—i
ca| |
Cc—1 AT control unh
B—2 Clutch switch {(MT}
c—1 AT control unit
-3 Check connector
c—2 MPFI control unit
B—3 Salect monitor connector
C—2| B53
c—21 B52 ‘ Test mode connector
C—2| BS5
c—2| Bsa } Read memeory connector
c—2 MPFI control unit
c—2 MPFI control unit

99099994

IR

Shield joint connector

Stop end Brake switch
{with cruisa control)

Stop light switch

Key warning switch

Key lock solencld
Ignition switch
Combination switch
Crulse control sub-switch
Combination switch

Combinaticn switch
{Llghting switch}

AT shift lock control unit
Diode (Lighting)
Evaporator thermoswitch
AJC cut relay
FRESH/RECIRC actuator
Blower motor resistor
Blower motor

] Rear wirlng harness

] Front door cord RH

4, BULKHEAD Wil

1

I
Connector Connecting to
No. | Pole | Color | Area| No. Narme
B81 4 B—a . - .
882 | 20 B4 Cruise control unit
BB3 | 4 |White | B—4 Inhibitor relay {AT-cruise control)
Bg4 4 |Black | B—4 Main relay {Cruise controf}
B&s 2 |Green | 8—4| R1 Room light cord
B86 3 |Black | B—1 Horn relay
Automatic shoulder bslt limit
Be7 } 2 A—d switch RH
888 2 ] Blue B—2 Clutch switch (MT-cruise control}
Bas | 10 | Brown [ B—2 Mode actuator
B30 1 c—3 Diagnosis terminal {Ground)
4 |Black | C—3 Diagnosis connector
B91 ‘ Diagnosis connector
6 |Black | C—3 {Airbag modal)
B9z 4 | Blue B—3 Starter interlock relay (MT)
B93 2- | Blue B—3| 37 Instrument panel wiring harness
Bo4 2 Black | B—4 Diode {Daytime running light}
2 B—4 Dioda (AT-cruise control}
B9S I Diods (AT-cruise contro
4 | Brown | B—4 {Canada mode}) "
Daytime running light relay
B96 | 5 |Black {B—4 {Canada model}
Daytime running light high baam
B97 | 4 |Blue |B—4 relay (Canada modef)
Bag | 10 B—4 Daytime running light control unit,
Dicde {Seat beh}
B99 2 | Blue c—1 {Canada madel)
8133) 6 B—2 Shiald joint connector {ABS})
Shield joint connector {AT)
B134 6 C—2 (Turubo and air suspension model)
B1401 7 | Yellow | C—1 | AB-1 Airbag harness
B150| 8 c—2 | B151 Shield joint connector {AT)
B151 8 c—2 | B150

115
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