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Radiator

Type Cross flow, pressure type
MT 40.007 kW (34,400 kecal/h, 13
{Except 4WD dual-range) ’ ! cal/h, 136,498 BTU/h)
Non-TURBO
AT and
Radiation AWD dual-range 45.822 kW (39,400 keal/h, 156,339 BTU/h)
capacity
MT 47.683 kW (41,000 kcal/h, 162,688 BTU/h)
TURBO Except Canada 56.522 kW (48,600 kcal/h, 192,845 BTU/h}
AT
Canada 47.683 kW (41,000 kcal/h, 162,688 BTU/h)
Non-TURBOQ

Core dimensions | 2nd TURBO MT

645 x 322 x 16 mm (25.39 x 12.68 x 0.63 in)

TURBO AT

645 x 322 x 32 mm (25.39 x 12.68 x 1.26 in})

Pressure range in which cap valve is
open

Above 88 *+ 10 kPa (0.9 £ 0.1 ka/em?, 13 £ 1.4 psi)
Below -4.9 to - 10 kPa {-0.05 to -0.1 kg/em?, -0.7 to - 1.4 psi)

Fins

Corrugated fin type

Reserve tank

Capacity

1.2% (2.5 US pt, 2.1 Imp pt}

SERVICE DATA

Watel pump

Clearance between impeller and case

0.5 — 0.9 mm (0.020 — 0.035 in)

Distance between pulley attaching
surface of hub and pump case
surface, which mates with gasket

A/C equipped model 103.6 — 104.2 mm (4.08 — 4.10 in)

A/C not equipped model 109.7 — 110.%-mm (4.32 —4.33in)
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COMPONENT PARTS
Water Pump

Thermostat cover [SPF(]
Gasket
Thermostat
Auxiliary air valve [MPF1]
Gasket
Thermostat cover [MPFI]
Hose (to air intake duct)
Hose [to intake manifeld)
Water by-pass pipe
Puliey cover
Water pump pulley
[A/C notequipped model]
12 Seal
13 Gaskst
14 Water by-pass hose
15 Water pump ASSY.
16 Q-ring
17 Water pipe
18 Water pump pullsy
[A/C equipped model]
19 Water pump hub
20 Water pump case
21 Water pump shaft
22 Water purnp mechanical seal
23 Water pump plate
24 Water pump impeller
25 Water pump clip

S OO AW =

—_

Tightening torgque: N-m (kg-m, ft-Ib)
T: 9.1-105 (0.93 - 1.07,6.7 —7.7)

Fig. 4 " L2-1551
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T2: 7.3-7.7 (0.74 - 0.79,5.4 —5.7)
T4: 3.6 —-5.5 {0.36 — 0.56, 2.6 — 4.1)
T5: 655 - 95 (0.56 — 0.97,4.1 —7.0)

Tightening torque: N-m (kg-m, ft-Ib)
T1: 10-18 (1.0 - 18,7 — 13)
T3: 9.0—-11{(0.95 - 1.1,6.9-8.0)

Fig. 5

Radiator and Cooling Fan
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SERVICE PROCEDURE
Water Pump

REMOVAL

1) Drain coolant and disconnect the radiator outlet hose and
water by-pass hose from the water pump.

2) Loosen pulley nuts so that they can be turned by hand.

3) Loosen alternator ASSY mounting bolts and remove drive
belt.

4} Remove front belt cover. Refer to 2-3 “Engine Disassem-
bly” for procedures.

Be careful not to spill coalant on drive belt. If spilled, wipe
clean immediately.

DISASSEMBLY

a. Do not disassemble water pump unless absolutely necessary.
It is advisable to replace water pump ASSY.

b. In case of disassembling water pump, be sure to check
“runout” of water pump hub after assembling. If it is outside
specifications, replace water pump ASSY.

1} Remove water pump puliey.
2} Insert a screwdriver into the slit in water pump case and
lift end of water pump clip.

L2-567

Fig. 6

3} Extract water pump clip with pliers.
4} Using a press, drive hub from water pump ASSY.

Fig. 7

5} Remove shaft, impeller, and mechanical seal from water
pump case as a unit,

Do not press the shaft, or the bearings will be damaged. Press

the hearing outer race,

6) Remove impeller from shaft with a press.

INSPECTION

1) Clean all the disassembled parts thoroughly.

2} Inspect the pump shaft for wear, damage, and operation.
3} Inspect the impeller surface that contacts the mechanical
seal for wear and damage.

4) Inspect the mechanical seal and plate for wear, crack and
damage.

5) Inspect the other parts for crack, wear and damage, and
replace if defective.

ASSEMBLY ' '

1) Heat water pump case to a temperature of 80 to 100°C,
{176 to 212°F), and press shaft into bore in water pump
case. Do not press any section other than outer race.
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Thickness gauge

A7-089

Fig. 8

2} Be sure to install a new mechanical seal.

Press the seal into the pump case with the carbon washer of
the seal facing the impeller.

3} Apply coolant on the sliding surface between mechanical
seal and impeller.

With a thin coat of oil on the shaft surface, install the impelier
onto the pump shaft with a press.

Fig. 10

5) Before pressing, apply oil on the pump shaft,

Support the impeller side of the pump shaft end and install
the hub by using a press until the distance “’L’" between the
pump case surface, which mates with the gasket, and the
pulley attaching surface of the hub becomes specified value,

After pressing water pump hub into place, measure “runout”.
If it exceeds 0.05 mm (0.0020 in), replace water pump ASSY,

L
A/C equipped model
103.6 — 104.2 mm (4.08 — 4.10 in)
A/C not-equipped model
109.7 — 110.1 mm (4.32 — 4.33 in}

L2054

Fig. 9

4) Check for the following clearance after installation and
correct if defective,

Clearance between impeller and pump case:
0.5 — 0.9 mm {(0.020 — 0.035 in)

[ L

L2-569

Fig. 11

6) Locking through slit in water pump case, ensure that
groove on water pump case is aligned with groove on outer
surface of shaft.

Insert water pump clip into grooves and drive it into place
with a plastic hammer.
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Be careful not to deform the clip.

% Plastic

7) Rotate water pump shaft by hand.
smoothly without emitting noise.

Water pump
case

L2-5670

Fig. 12

It should turn

INSTALLATION

Installation is in the reverse order of removal procedures.
Observe the following:

1) Replace the gasket with a new one.

2} After reinstalling the water pump, adjust the drive belt
tension and run the engine to make sure that neither water
leakage nor abnormal noise exists.

Thermostat

REMOVAL AND INSTALLATION |

1) Remove the thermostat case cover and gasket, and pull
out the thermostat.

2} Install the thermostat in the intake manifold, and install
the thermostat cover together with a gasket.

a. When reinstalling the thermostat, use a new gasket.
b. The thermostat must be installed with the jiggle pin
upward.

INSPECTION

Replace the thermostat if the valve does not close completely
at an ambient temperature or if the following test shows
unsatisfactory results.

Immerse the thermostat and a thermometer in water. Raise
water temperature gradually, and measure the temperature and
valve lift when the valve begins to open and when the valve is
fully opened. During the test, agitate the water for even tem-
perature distribution. The measurement should be to the
specification.

Starts to open:

86.5 — 89.5°C (188 — 193°F)
Fully opens:

100°C {212°F)

1 Thermometer
2 Thermostat

A7-021

Fig. 13

Thermometer

INSPECTION

1) To test the thermometer, connect the gauge section and
the sensor unit in series,
2}  The thermometer performance data are shown below.

Temperature Resistance
(120°C (248°F)] 14,9 — 17.38
100°C {212°F) 26.2 — 29.302

80°C {176°F) 47.5 — 56.8Q
(60°C {122°F)] 133.9 — 178.99
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Gauge

Sending
unit

o —m—mm e

oy == PR |

i—!HII}j

Voltage regulator
{Incorporated in gauge ASSY)

A7-023

Fig. 14

PRECAUTIONS FOR HANDLING

1}  When testing, do not apply battery voltage directly to the
temperature gauge or sensor unit, because these two parts are
designed to be connected in series.

If the battery voltage is applied to only one of them, the
heating wire on gauge or thermistor may be damaged.

2} Connect the wire firmly to the terminals, When the gauge
reading is abnormal, inspect not only the gauge but also the
grounding wire or the terminal for loose connections.

3} Use care not to short or ground the terminals or wirings,
otherwise troubles described in 1} may occur.

4) Use care not to drop or strike either the gauge or unit,
since these are precision products.

5) Make sure that the gauge needle indicates C when the
ignition switch is not turned on,

Radiator

REMOVAL

1) Drain coolant.

2) Disconnect ground cable from battery terminal.

3) Loosen hose clamps and disconnect both inlet and outlet
hoses from radiator.

"

Fig. 15

4) Disconnect oil cooler’s inlet and outlet hoses at radiator
location {A/T model}.

Catch hoth coolant and oil remained in the hoses into con-
tainers.

5} Disconnect lead wire connector from fan motor.
6} Disconnect main harness connector from thermoswitch.

/90

~—

/ Al
ﬁ IT]
——] - it = -

L Thermo switch 1

Fig. 16

7) Remove two radiator mounting bolts,

8) Lift radiator up and away from vehicle with radiator cap
facing up to prevent remaining coolant from spilling,

INSPECTION

Check all removed parts and replace if defective.

1) A clogged radiator should he cleaned.

2) A deteriorated hose should be replaced.

3) Check the valve opening pressure of the pressure cap with
a cap tester, If the pressure is out of specification, replace the
cap ASSY.
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Cap valve opening pressure;
Positive pressure side
78510 98.1 kPa
{0.8 to 1.0 kg/em?, 11.4 to 14.2 psi)
Negative pressure side
—4.9 to —9.8 kPa
{—0.05 to —0.1 ka/em?, —0.7 to —1.4 psi}

INSTALLATION

1) Attach radiator mounting cushions to pins on the lower
side of radiator.

Mounting cushion

L2-602

3) Tighten two radiator mounting bolts.

4) Connect main harness connector to thermoswitch.

5) Connect lead wire connector to fan motor,

6) Connect both inlet and outlet hoses to radiator with
marked sides facing up and tighten with hose clamps.

Be careful not to twist hoses.

7) Connect both inlet and outlet hoses to radiator’s oil
cooler and tighten with hose clamps (A/T model).

8) Pour coolant into radiator.

9) Connect ground cable to battery terminal.

Cooling Fan and Fan Motor

REMOVAL

1) Disconnect ground cable from battery terminal.

2) Disconnect lead wire connector from fan motor and
remove harness from shroud.

3} Remove bolts holding shroud to radiator and detach
shroud.

o

Fig. 17

2) Fit cushions, on lower side of radiator, into holes on body
side and install radiator.

||l

Fan motor lead wires

||nl|

L2-804

Fig. 19

4) Remove fan motor mounting nuts and detach fan motor
from shroud.

5) Remove cooling fan mounting nuts and detach cooling
fan from fan motor.
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INSTALLATION

Installation is in the reverse order of removal procedures.
Observe the following:

1) Before installing cooling fan motor, apply a coat of
sealant to threads and tighten nuts,

2) Make sure coaling fan does not come into contact with
shroud when installed.

3) After installation, make sure there is no unusual noise or
vibration when fan is rotated.

13

Radiator cap

Radiator

Cushion

Overflow hose

Inlet hose

Shroud

Drain hose

L2-062

Fig. 20
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TROUBLESHOOTING

Trouble Possible cause Corrective action
Qver-heating a. Insufficient coolant. Replenish coolant, inspect for leakage, and
repair.
b. Loose drive belt. Adjust drive belt tension.
c. Qil on drive belt. Replace.
d. Malfunction of thermostat. Replace.
e. Malfunction of water pump. Repair or replace.
f. Clogged coolant passage. Clean.
g. |mproper ignition timing. Adjust.
h. Clogged or leaking radiator. Clean or repair, or replace.
i. Improper engine oii. Replace.
i.  Air-fuel mixture too thin. Inspect and repair fuel system,
k. Excessive back pressure in exhaust system, Clean or replace.
I.  Insufficient clearance betwéen piston and Adjust or replace,
cylinder.
m. Slipping clutch. Repair or replace,
n. Dragging brake. Adjust.
0. Improper transmission oil. Replace.
p. Defective thermostat. Replace.
4. Malfunction of electric fan. Replace thermoswitch or motor.
Qver-cooling a. Atmospheric temperature extremely low. Partly cover radiator front area.
b. Defective thermostat. Replace.
Coolant leaks a. Loosened or damaged connecting units on Repair or replace,
hoses.
b. Leakage from water pump. Repair or replace.
c.  Leakage from intake manifold. Repair or replace.
d. Leakage around cylinder head gasket. Retighten cylinder head nuts or replace gasket.
e. Damaged or cracked cylinder head and Repair or replace.
crankcase.
f. Damaged or cracked thermostat case. Repair or replace.
g. Leakage from radiator. Repair or replace.
Noise a. Defective drive belt. Replace.
b. Defective electric fan. Replace.
c. Defective water pump bearing. Replace.
d. Defective water pump mechanical seal. Replace.

14
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Single Point Fuel Injection System
MECHANISM AND FUNCTION

General

For conventional carburetors, the SPFI system substitutes a
throttle chamber ¢containing one fuel injector. It electronically
controls the amount of fuel injection from the fuel injector
and supplies the optimum mixture 1o suit all operating con-
ditions of the engine.

The features of this SPFI system are as follows:

1)  The reduction in the number of components results in
easy servicing.

2) More precise control of the air-fuel mixture can be
achieved by using an increased number of input signals trans-
mitting engine operating conditions to the control unit.

3) The adoption of a hot wire type air flowmeter not only

FLOW OF INPUT AND OUTPUT SIGNALS

Sensors and switches

Air flow meter (Volume of intake air) ——————

Water temperature sensor {Temperature of coolant}-=—

Throttle sensor (Throttle position)

Idle switch {Condition of engine idle) ———————==—

Crank angle sensor of distributor
{Engine rpm and crank angle)

Input

eliminates the need for high-altitude compensation, but also
improves driving performance at high altitudes.

4) The air control valve automatically regulates the idle
speed to the set value under various conditions.

5) The ignitien timing is electrically controlled, thereby
allowing the use of complicated spark advances characteristics.
6) The aging of the air flow meter and fuel injector is auto-
matically corrected so that they maintain their original per-
formance.

7) Trouble diagnosis can easily be accomplished by the built-
in self-diagnosis function.

Actuator

— Fuel injector

— Ignition coil

—Air control valve

Control Qutput

0O, sensor {Density of oxygen in exhaust gas)

Car speed sensor (Vehicle speed)

Starter switch {Starter signal)

Air conditioning switch
{Operating condition of air conditioning system) —s—

Meutral switch (Gear position)

& Parking switch (Gear position)

unit

—EGR solenoid valve

—Purge control solenoid valve

LKick-down solenoid
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Air Flow Meter

The SPF1 system employs a hot-wire type air flow meter.

This air flow meter converts 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 wire) located in the air intake.

The features of this flow meter type are as follows:

1) High-altitude compensation is made automatically.

2} Quick response,

3} There are no moving parts.

4) Itis compact.

Throttle Chamber ASSY

The throttle chamber ASSY of the SPFI system contains an
injector, throttle sensor, air control valve and pressure
regulator that are combined in a body.

This throttle chamber ASSY is a single-bore, down-draft type
equipped with an injector in the intake passage of the throttle
valve. It consists of the following systems:

1) Fuel system

2) By-pass air control system

3} Throttle sensor system

FUEL SYSTEM

Fuel is fed from the fuel inlet pipe (D and injected from the
injector (), Also, fuel flows around the injector to cool it.
The pressure regulator (3) regulates fuel pressure and returns
un-injected fuel to the fuel tank through the fuel return pipe
@.

The injector is operated by a signal from the SPFI control
unit, based on engine speed and load.

Hot wire
. F Cold wire
L /—
A,
7 (]
L2-817
Fig. 1

PRINCIPLE OF OPERATION

The cold wire detects the temperature of inflowing air.
Electric current flows in the hot wire so that the temperature
difference between the hot and cold wires may be kept
constant,

Then, the following relationship exists:

IR={a+b+/PU){Ty-Tc}

Th: Hot wire temperature Hot wire current

|
Te: Cold wire temperature R : Hot wire resistance
U : Velocity of flow a : Constant
P : Inflowing air density b Constant

And it becomes as follows:
1

Exfi{Q?)
E : Hot wire voltage
Q : Air flow (kg/h)
That is, the mass flow of inflowing air can be calculated by
reading the voltage of the hot wire,

Fuel System

SPFI control unijt

® I

1 Fuel inlet pipe

2 Fuel return pipe T T

3 Pressure reguilator T m—

4  Fuel injector 1.2-619
Fig. 2
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BY-PASS AIR CONTROL SYSTEM Using the air control valve, the system can provide the follow-
ing functions:

1} Improved warm-up performance

2} Compensation of idle speed according to altitude

3) Compensation of idle speed with the air conditioner in
operation

4) Compensation for idle speed fluctuation with aging

An air passage by-passing the throttle valve is provided to
route air directly into the lower course of the throttle valve.
The air control valve ® is located in the middle of this air
passage and provides controls the amounts of air at engine
starting, idle speed, etc,

The air control vaive is driven by signals from the SPFI control
unit and regulates the opening of the by-pass to maintain idle
speed at the set value.

By-pass air control system
1 Air control valve
2 Air inlet pipe
3 Air outlet pipe
4 ldle adjusting screw
—
e
1
| { @
" | L _l '
l—l SPFIcontrqunit—I
L2-620
Fig. 3
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THROTTLE SENSOR SYSTEM

A throttle position sensor is provided with a potentiometer
and idie switch interlocked with the throttle valve shaft is
utilized,.

This throttle position sensor sends the SPF| 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 SPFI control unit precisely controls
the air-fuel ratio during acceleration and deceleration as well
as idling.

Throttle sensor 1

SPFI
contral
box

Throttle sensor
2 Throttle valve

DO |m >

A {Idle switch)

B (GND}

{Throttle position

¢ signal)

APAAAAN
YYVRVY

L——o D{® 5V} —]

Fig. 4

Ignition System

The ignition system consists of a distributor containing a
photoelectric crank-angle sensor, an ignition coil equipped
with a power transistor, and the SPF! control unit. The crank-
angle signal and reference signal detected by the photoelectric
crank-angle sensor are sent to the SPF| control unit,

The SPFI control unit determines the optimum ignition timing
from these signals and other engine operating parameters, and
transmits an ignition signal to the ignition coil igniter.

The igniter amplifies this ignition signal and causes the primary
current to flow intermittently in the ignition coil. Because of
its accurate electric control, the system permits setting com-
plicated spark-advance characteristics that cannot be realized
in the mechanical type.

For further details of the distributor and ignition coil, refer to
subsection 6-1, “ENGINE ELECTRICAL SYSTEM”.

&

=1
_l_ Battery

switch

Ignition-starter

SPFI

Power
transistor E I
Ignition coil —

——————————_

L2-602

Fig. §
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Air-Fuel Ratio Learning
Control System

This system has been developed to stabilize the quality of the
hot-wire type air flow meter and fuel injector and to maintain
their original performance by correcting their qualitative
variation and aging,

By learning the feedback control amount of the O, sensor, the
systemn controls the SPFI control unit to automatically set a
coefficient of correction; thereby, the fuel injector always
achieves fuel injection under the optimum condition.

O, Sensor

The Q, sensor is mounted on the center exhaust pipe between
the turbocharger and the rear exhaust pipe. 1t is used to sense
oxygen concentration in the exhaust gas. If the fuel ratio is
leaner than the stoichiometric ratio in the mixture (i.e. ex-
cessive amount of air}, the exhaust gas contains more oxygen.
To the contrary, if the fuel ratio is richer than the stoichio-
metric ratio, the exhaust gas hardly contains oxygen.
Therefore, examination of the oxygen concentration in ex-
haust gas makes it possible to show whether the air/fuel 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 be-
tween the inside and outside of the tube. Platinum is coated
on the inside and outside of the zirconia 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 connected to the SPF1 control unit through the harness.

Zirconia tube

Connector

L2-1509

Fig. &

When rich air-fuel mixture is burnt in the eylinder, 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 in 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 small difference in the oxygen con-
centration. The electromotive force is very small.

The difference in oxygen concentration changes greatly in the
vicinity of the optimum air-fuel ratio, and hence the change
in the electromotive force is also large. By inputting this
information into the MPFI control unit, the air-fuel ratio of
the supplied mixture can be determined easily. The O, sensor
does not genmerate much electromotive force when the tem-
perature is low. The characteristics of the electromaotive force
stabilize at temperatures of approximately 300 to 400°C
{572 to 752°F).

Electromotive
force

Atmosphere

Exhaust Exhaust
gases gases
AZ21-224
Fig. 7
Large Theoretical air-fuel
ratio

@ - .

& | (Rich signal} To be judged
é _Q as rich
B ‘é 1 Comparison
] . voltage
= 0
2 o ‘
Eg
gc To be judged
'3' 2 as fean
oo 'Wignal)

[
Small Airfuel — | arge
Smalt ratio
A21-225
Fig. 8
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Coolant Thermosensor

The coolant thermosensor is located on the thermocasing of
the intake manifold. Its thermistor changes resistance with
respect to temperature. A water temperature signal converted
into resistance is transmitted to the control unit to control the
amount of fuel injection, ignition timing, purge control sole-

noid valve, etc.

Kick-Down Control System
(AT model only)

KICK-DOWN CONTROL

A throttle sensor is used in place of the previous kick-down
switch. [t transmits a signal to the control unit to set the
throttle valve to a specified position. When the throttle valve
is in that position, the kick-down control relay turns on.

KICK-DOWN CONTROL SYSTEM (AT}

Control unit

Coolant
temperature

Car speed

LG

KD
solenoid

— KD control relay

-

LaR

Throttle sensor

L2-833

Fig. 9

EGR Gas Temperature Sensor

(California model only)

The EGR gas temperature sensor is located in the EGR gas
passage on the intake manifold. An EGR gas temperature
signal converted into resistance is transmitted to the control

unit for EGR system diagnosis.
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SCHEMATIC DRAWING OF SPFI SYSTEM
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COMPONENT PARTS
Throttle Chamber

Air control valve inlet hose
Throttle chamber ASSY
Air control valve

Pressure regulator
Throttle sensor

Gasket

Plate

PCV hose Tightening torque N-m (kg-m, ft-Ib):

PCV valve T: 18-21(1.8-21,13-15)
PCV hose

O WO AWK =

ey

Fig. 11 L2-834
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Intake Manifold

—— = — — = — =

Canister hose stay

Thermostat cover

Gasket

Thermostat

PCV hose stay

Canister solenoid

valve

EGR solenoid valve

Thermometer

9 Water temperature

Sensor

10 Gasket

11 Accelerator cable
bracket

12 Fuel hose stay

13 Water pipe

14 Throttle chamber
preheating hose

16 Vacuum hose
joint bolt

16 Intake manifold

17 Vacuum pipe

B A b W -

0 -~

Fig. 12 L2623
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Air Intake System

1
2
3
4
5
6
7
8

-
N = 0w

Fig. 13

Air intake duct
Upper case

Gasket

Air flow meter ASSY
Air intake boot
Lower case

Air cleaner element
Gasket

Bolt

Washer

Spacer

Grommet

1

L.2-836
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SERVICE PROCEDURE

Precautions in Servicing Air Flow Meter

1) Never connect the battery in reverse polarity. INSPECTION

¢ The SPFI control unit will be destroyed instantly.
® 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.
® A large counter electromotive force will be generated in
the alternator, and this voltage may darmage the electronic
parts such as SPFI control unit, ete.
3} Before disconnecting the connectors of each sensor and
the SPF1 control unit, be sure to turn off the ignition switch.
® (therwise, the SPFI control unit may be damaged.
4) The connectors to each sensor in the engine compartment
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 ‘ Main passage
when washing the vehicle, or when servicing the vehicle on a
rainy day.
5) Every SPFi-related part is a precision part. Do not drop
them.
8) Observe the following cautions when installing a radio in
SPFI equipped models.
a. The antenna must be kept as far apart as possible
from the control unit.
(The SPF! control unit 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

1) Check for leaks or damage in the connection hetween the
air intake boot and air flow meter. Repair any defect noted.

2} Remove the connectors from the air flow meter, the air
intake boot, and the air flow meter for the air cleaner case in
the order stated.

3) Check the exterior of the air flow meter for damage.

4) Check for foreign matter, water, or oil in the air passages,
especially in the by-pass. If any abnormality is noticed,
replace the air flow sensor.

B} |f no defect is found in the visual checks above, conduct
the following inspections.

Air flow sensor

W: Signal
B: Ground
R: Power supply

By-pass passage

L2-651

possible from the SPFI control unit and SPF1 harness. Fig. 14

¢. 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  Be careful not to short-circuit the power source.

of the SPFI control unit.

7] Before disconnecting the fuel hose, disconnect the fuel (1} Turn the ignition switch OFF.
pump connector and crank the engine for more than five (2) Install the air flow meter on the air cleaner.
seconds to release pressure in the fuel system. If engine starts {3} Disconnect a connector from the air flow meter and
during this operation, run it until it stops. remove the rubber cover from the connector.
8) Do not disassemble components other than those men-
tioned in the manual. Conduct the following checks by attaching the tester check
9) The coolant thermosensor is identical to that in the MPFI  pins to the connector terminals on the side from which the
systemn. Refer to item “MPFI systern’. rubber cover has been removed.

12
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2-7

7/

Rubber cover

Air flow meter

Air flow meter connector {Body side)

= R: Battery @
SRCICIC s

L2-837

Fig. 15

{4} Measure resistance between the body and ground
terminal {B).

Specified resistance:
10£2, max.

If resistance is greater than 10 ohms, check the harness and
internal circuits of the control unit for discontinuity,

L2-838

Fig. 16

{B} Turn the ignition switch ON (with the engine off).
(6) Measure voltage across power terminal (R} and the
body.

Specified voltage:
10V, min.

If voltage is outside specifications, check the power line
(battery, fuse, control unit, harness connector, ete.).

L 2-838

{7) Connect the connector to air flow meter.

(8) Attach the positive lead @ of the tester to signal
terminat {W) and the negative lead & to ground terminal
{B} and measure voltage across the two terminals.

Specified voltage:
0.1-05V

If voltage is not within the specified range, reptace the air flow
meter.

L2-840

Fig. 18

(9) Remove the upper section of the air cleaner.

{10} Blow air from the air cleaner side to check if voltage
across terminals {W) and (B} is higher than that measured
in step {7) above.

13
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If not, replace the air flow meter.

Throttle Chamber ASSY

INSPECTION AND ADJUSTMENT

IGNITION TIMING

1}  Warm up the engine.

2} Turn the ignition switch OFF,

3} Disconnect the connector of the throttle sensor.

4) Ensure that the resistance between the throttle sensor
terminals @& and is 0§1 when the accelerator pedal is
released,

If it is =, adjust idle contact by referring to the following
subsection, “THROTTLE SENSOR",

5} Connect the connector of the throttle sensor.

6} Connect the test mode connector.

7} Start the engine and run it at idle speed. Do not depress
the accelerator pedal.

8) Check and adjust ignition timing.

Specified ignition timing:
20° BTDC

The specified ignition timing can be obtained regardless of
engine speed when the engine is idling withaut depressing the
accelerator pedal.

9) Stop the engine.
10} Disconnect the test mode connector.

IDLE SPEED

1} Disconnect air control valve harness at throttle chamber
ASSY.

2} Adjust idling speed to 550+50 rpm by turning in or out
IAS.

3) Reconnect air control valve harpess, and ensure engine
idles at 700+100 rpm.

4} I engine idling speed is less than 600 rpm, the connector
has faulty contact or the harness is broken.

THROTTLE SENSOR
Idle contact

Insert a thickness gauge between the stopper screw of the
throttle chamber and stopper, and check for continuity

between @& and B .

14




FUEL INJECTION SYSTEM

2-7

L2-628

Fig 22

1) Make sure that & and (B are conducting when the
throttle is closed fully.

2) Make sure that (& and are not conducting when the
throttle is open fully.

3) Make sure that & and are conducting when the
thickness of gauge is 0.31 mm (0.0122 in) [this corresponds
to throttle opening of 1.0°].

4) Make sure that (& and are not conducting when the
thickness of gauge is 0.79 mm {0.0311 in} [this corresponds
to throttle opening of 2.5°].

B) If the above standard is not satisfied, loosen the screws
{two} securing the throttle sensor to the throttle chamber, and
turn the throttle sensor main body until the correct adjust-
ment is obtained.

If it can not he obtained, replace the throttle sensor with a
new one.

Throttle opening signal

Checking resistance between and @ and between @ and
© {changes with the opening of the throttle valve).

1} Check that a resistance of 3.5 to 6.5 k§2 exists between
and @ .

2) Check that resistance between and © is less than
1 k§) with the throttle valve fully closed and greater than
2.4 k£2 with the valve fully opened {about 80% of the resist-
ance between & and @ }.

3) Check that resistance between and © increases
continuously when the throttle valve is moved from the fuily
closed to the fully opened position.

4) Check that resistance between and © decreases
continuously when the throttle valve is moved from the fully
opened to the fully closed position.

If any defect is found in the above checks, replace the throttle
sensor with 2 new one,

FUEL INJECTOR

Using a stethoscope or long-type screwdriver, make sure of
operating noise {clicking sound} of the injector.
If the operating noise cannot be heard on the injector;
1} Check resistance of the injector on the control side.
{1} Turn the ignition switch OFF (engine off).
(2) Disconnect the connector from the control unit.
{3) Measure resistance between terminal 43 (RW) and
terminal 48 (RB) of the harness connector,

Specified resistance:
0.5 -28

a. Attach the check pin of the tester to the terminals from the
rear of the connector. Use clips of hairpins if necessary to
attach the check pin to the terminals.

b. I resistance is outside the specified range, check the follow-
ing:

Fuel injectar

cfu
? @ AW ta3 29
RB 41
48
Sl a9

o
?

!
!

L2-1570

Fig. 23
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Check the injector for discontinuity.

{1) Disconnect the connector from the injector.

(2) Measure resistance between the terminals of the con-
nector on the injector side.

Specified resistance:
05-20

3} When the engine shows no change in speed in the above
check, inspect the following.
{1} Stop the engine and disconnect the connector from
the air control vaive,
{2} Turn the ignition switch ON (engine off}.
(3) Measure voltage across the body and power terminal
(BW) of the air control valve connector {body side).

If resistance is outside the specified range, replace the injector,

3} Check the injector for insulation.
Measure resistance between each terminal of the connector on
the injector side and the body.

Specified insulation resistance:
1 ML, min.

a. If insulation resistance is less than the specified value,
replace the injector.

b. If the value measured in step 1) above is outside the 0.5 to
2 range (although the values measured in 2) and 3) are with-
in specifications), check the harness for discontinuity and the
connector for poor eonnection,

AIR CONTROL VALVE

1) Disconnect the connector to the air control valve while
the engine is idling. At this time, check that engine speed
drops.

2} Check that the engine resumes original speed when the
connector is connected,

Disconnecting the connector causes a big change in rpm when

the engine is cold. However, when the engine is warm, it
causes a smaller change or almost no change.

16

Specified voltage:
10V, min.

If voltage is less than the specified value, check the harness.

(4} Turn the ignition switch OFF {engine off).
(b} Measure resistance hetween each terminal of the con-
nector on the air control valve side.

Specified resistance:
7.3 ~ 139 [at —20 to 80°C {—-4 10 176" F)]

If resistance is outside the specified range, replace the air
control valve.

(6) Measure insulation resistance between the body and
each terminal of the connector on the air control valve
side.

Specified insulation resistance:
" 1 M£2, min.

It insulation resistance is less than the specified value, replace
the air control valve,

(7} Connect the air control valve connector.

(8) Disconnect the connector from the control unit.

{3) Turn the ignition switch ON {engine off).

{10} Measure voitage across the body and terminal 45
(GR) of the control unit connector.

Specified voltage:
10V, min.

If voltage is less than the specified value, check the harness
between the air control valve and the control unit,

{11} Turn the ignition switch OFF (engine off).

{12} Connect the connector to the control unit.

(13) Monitor the voltage across the body and terminal 45
{GR) of the control unit connector.

Turn the ignition switch ON (engine off),
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Specified voltage:
1V, max. (for approximately one minute after
ignition turns ON)
10V, min. (one minute after ignition turns ON)

If voltage is not within the specified range, the problem is
either poor contact of the terminal or faulty control unit.

{14} Turn the ignition switch OFF (engine off).

{15) Disconnect the air control valve hose.

{16} Turn the ignition switch ON {engine off}.

{17) Look through the open end of the pipe (from which
the air control valve hose is disconnected) to make sure
the valve moves from the fully-closed position to the
fully-open position one minute after the ignition switch is
turned ON.

If the valve does not operate properly, replace the air control
valve.

PRESSURE REGULATOR

The pressure regulator adjusts the fuel pressure to 147 kPa
{1.5 kg/em?, 21 psi) compared to the throttle vore pressure of
throttle chamber.

a. Before disconnecting the fuel hose, first disconnect the fuel
pump connector and crank the engine {more than five
seconds) to velease the pressure in the fue) system. If the
engine is started by this cranking, run it until it stops.

b. Be sure to clamp the hose at the connecting portion.

1) Disconnect the fuel hose at the fuel delivery pipe of
throttle chamber and install a fuel pressure gauge.

2) Measure the fuel pressure when the engine is at idle speed.

Standard:
137 — 167 kPa (1.4 — 1.7 kg/em?, 20 — 24 psi)

DISASSEMBLY

FUEL INJECTOR

1} Remove injector cap and gasket.

L2-631

Fig. 25

2} Hold the injector using a pliers, then pull out the injector
from chamber ASSY.

Fig. 26
3)

Remove the injector and O-ring from the chamber ASSY,

Be careful not to damage the nozzle on the point of the
injector.

Fuel injector

Rubber ring

L2-633
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AIR CONTROL VALVE

1} Remove the injector lead wire from the clamp.
2} Remove the air control valve, gasket and lead wire from
the venturi chamber.

Gasket

Lead wire

L2-624

Fig 28

THROTTLE SENSOR

1} Remove the two screws securing the throttle sensor to the
throttle chamber.

2} Remove the throttle sensor by pulling it in the axial
direction of the throttle shaft.

Pay attention to the O-ring attached to the throttle sensor
mounting face of the throttle chamber.

PRESSURE REGULATOR

1) Remove the two screws securing the pressure regulator to
the venturi chamber,
2} Pull the pressure regulator to remove.

Pay attention to the 0-ring attached to the pressure regulator
mounting face of the venturi chamber,

THROTTLE DRUM

1) Remove the throttie return spring from the spring lever,
2) Remove the nut first and then the washer and spring lever

_ from the throttle shaft.

3) Remove the throttle drum from the throttle shaft.

Throttle return spring

Spring lever Throttle drum

L2-636

Throttle sensor

L2-635

Fig 29

Fig. 30

ASSEMBLY

Assembly is in the reverse order of disassembly procedure.

18
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Coolant Thermosensor

INSPECTION INSTALLATION

Put the thermosensor in water of various temperatures and
measure the resistance between terminals using a circuit tester.

Water temperature “C {°F)

Resistance value

—10{14) 7-11.5k82
20 {68) 2-3kQ
50 (122) 700 — 1,000 92

If the resistance value is too much out of these ranges, replace

the thermosensor with a new one.

Air Intake System

Insert the air intake boot until it securely bottoms against the
throttle chamber,

Make sure the throttle chamber screw is positioned in the
center of the cutout section of the boot when the boot is

installed.
Screw of throttle chamben7

Air intake boot:

Screw of throttle chamber

L2-847

Fig. 31
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TROUBLESHOOTING

General Troubleshooting Table

*: The CHECK ENGINE light blinks.

*1: The CHECK ENGINE light blinks when contact is resumed during inspection {although poor contact is present in the
D-check).

*2: The CHECK ENGINE light lights when abnormality is detected in the D-check mode if the idle switch persistently remains
off with the accelerator pedal released.

*3: The CHECK ENGINE light lights when the specified performance characteristics are unusual with the throttle valve in the
slightly-opened position,

Symbols shown in the table refer to the TROUBLE
degree of possibility of the reason for 1 No initial combustion
the trouble {“Very often” to “’Rarely”). Engine will — -
© : Very often 2 not start. Initial combustion occur.
Q : Sometimes 3 Engine stalls after initial combustion,
A : Rarely ) 4 Rough idle and engine stall.
¥ : Occurs only in extremely
low temperatures 5 Inability to drive at constant speed
6 Inability to accelerate and decelerate
7 Engine does not return to idle.
8 Afterburning in exhaust system
9 Knocking
10 Excessive fuel consumption
11 Inability to “kick-down’’ and upshift
U | CHECK U-check mode & read memory mode
ENGINE light
D operation D-check mode
CHECK
TROUBLE No. ENGIE ight POSSIBLE CAUSE
1(2(3|4|b|6|7|8|9]|10|11| U D
AiR FLOW METER
| © Ala]lO ON | ON ® Connector not connected
AlC| 6|0 ©|0|A ON | *1 ® Poor contact of terminal
| © AlC|A ON | ON ® Short circuit
* | O AlA|O ON [ ON ® Discontinuity of wiring harness
O|0 |0 |C AlG|O OFF| * ® Performance characteristics unusual
COOLANT THERMOSENSOR
w| O | % O Q|C|O ON | ON ® Connector not connected
AlA|O|O|C|A|O|D|O ON| ™1 ® Poor contact of terminal
w|O|w O 0|00 ON | ON ® Short circuit
| O | O Ole |0 ON | ON ¢ Discontinuity of wiring harness
w|(O|O|(A|O|OC|lO|IG |0 OFF| * ® Performance characteristics unusual
IDLE SWITCH OF THROTTLE SENSOR
QIGO0 ON | ON ® Connector not connected
©|o ©|0 ON | *1 ® Poor contact of terminal
@O A (@) ON | ON ® Short circuit
O AlG|O ON | ON & Discontinuity of wiring harness
© OO OFF; *2 ® Improper adjustment
t]12(314|5|6|7(8}19[10[11]| U D

20
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CHECK
TROTBLE No. ENGINE igh POSSIBLE CAUSE
112 4|6|6|7|8 1011 U D
THROTTLE SENSOR
©|0 © OlONI™ ® Poor contact of terminal
A © © @) © | ON | ON ® Short circuit
4 © (@] © | ON | ON ® Discontinuity of wiring harness
O AlO|D © © |OFF]| *3 ® Performance characteristics unusual
PRESSURE REGULATOR
OFF| " ¢ Sensing hose cracked or disconnected
A e} O © OFF| * ¢ Fuel pressure too high
Q|0 ©|0|0 @) OFF| * ® Fuel pressure too low
FUEL INJECTOR
O ON | ON ® Connector not connected
O OO0l @] ON | ™1 ® Poor contact of terminal
Q ON | ON ® Short circuit
G ON | ON ® Discontinuity of wiring harness
@] D O|C (@) © QFF| * ® Performance characteristics unusual
O C|C|0 OFF| * ® (Clogged filter
OlA OFF| * ® Stuck open
@] O (@] OFF| * ® Slight leakage from seat
AIR CONTROL VALVE
O © ON | ON ® Connector not connected
A © ON [ *1 ¢ Poor contact of terminal
@] O ON | ON ® Short circuit
O © ON | ON ® Discontinuity of wiring harness
© © OFF| * ® |AS improperly adjusted
© OFF| * ® Stuck open
O © OFF| * ® Stuck closed
CRANK ANGLE SENSOR
© ON | ON ® Connector not connected
O ©| 0|0 O ON | ™ ® Poor contact of terminal
(@) ON | ON ® Short circuit
© ON | ON ® Discontinuity of wiring harness
POWER TRANSISTOR OF IGNITION COIL
© OFF|( * ® Connector not connected
O Ol®|0 0O OFF| * ® Poor contact of terminal
© OFF| * & Short circuit
© OFF| * ® Discontinuity of wiring harness
1]2 415|678 10111 U D
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Self-diagnosis System

General

The self-diagnosis system detects and indicates a fault in
various inputs and outputs of the complex electronic con-
trol, The warning lamp (CHECK ENGINE light} on the instru-
ment panel indicates occurrence of a fault or trouble, and also
the light emitting diode {LED} in the control unit indicates a
trouble code.

Further, against such a failure of sensors as may disable the
drive, the fail-safe function is provided to ensure the minimal

L eq )

Trouble code lamp {LED}

Function of Self-Diagnosis

The self-diagnosis function has four modes: U-check mode,
Read memory mode, D-check mode and Clear memory mode.
Two connectors {Read memory and Test mode} and two
lamps (CHECK ENGINE fight and O, monitor) are used. The
connectors are for mode selection and the lamps monitor the
type of problem.

RELATIONSHIP BETWEEN MODES AND
CONNECTORS

Mode Engine Read memory Test mode
connector connector
U-check Ignition ON | DISCONNECT | DISCONNECT
Read memory Ignition ON CONNECT DISCONNECT
D-check Ignition ON DISCONNECT CONNECT
Clear meory . | '9RitonON | ohyneeT | connecT
{engine on}

SPFI control bH'

L2-244

Fig. 32

SELF-DIAGNOSIS FUNCTION

The SPFI control unit executes the computational processing
on the input information received from various sensors
and produces thae output information for driving the fusl
injector, fuel pump, etc.

Along with this computational processing, it reads out ali the
input/output information to examine matching with the pre-
detsrmined levels {proper values or ranges). If a predeterminad
leval is not satisfied, i.e., a fault is found, the warning lamp is
signaled to a driver. In this fashion, the self-diagnosis function
is performed.

FAIL-SAFE FUNCTION

For the part which has been judged faulty in the self-diagnosis,
the SPF| control unit generates the associated pseudo signal
{only when convertible to slectric signal} and carries out the
computational processing. In this fashion, the fail-safe
function is performed.

22

U-CHECK MODE

The U-check is a user-oriented mode in which only the SPFI
compenents necessary for start-up and drive are diagnosed. On
occurrence of a fault, the warning lamp {CHECK ENGINE
light) is lighted to indicate to the user that the dealer’s inspec-
tion is necessary. The diagnosis of other parts 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 the problems which
have occurred in the past (even when the vehicle is brought in
with the maonitor lamps off). It is most effective in detecting
poor contact or connections of connectors, harnesses, etc.

D-CHECK MODE

This mode is used by the dealer to check the entire SPFI
system and datect faulty parts.

CLEAR MEMORY MODE

This mode is used by the dealer to clear the trouble code from
the memory after the affected part is repaired.
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Basic Operation of Self-diagnosis System

NO TROUBLE O CONNECT X : DISCONNECT
Enaine Read memory Test mode CHECK O, monitor Remark
9 connector connector ENGINE light lamp marks
ON X X OFF 0, monitor
ON O X OFF 0, monitor
- Vehicle specification code
*ON X O ) OFF is outputted when CHECK
OFF > Blink ENGINE light is OFF.
All memory stored in con-
* ; trol unit is cleared after
ON o O OFF ~ Blink OFF CHECK ENGINE light
blinks.
OFF Vehicle specifi-
(Ignition switch ON) © X ON cation code
X — | Before starting the
.. OFF_ X X ON Vehicle specifi- | ongine the self-
(lgnition switch ON}) cation code diagnosis system
OFF X o Vehicle specifi- | 25Sumes the engine to
{Ignition switch ON} ON cation code be ina NO TROUBLE
condition.
OFF Vehicle specifi-
{Ignition switch ON) © O ON cation code
TROUBLE
Engine Read memory Test mode CHECK. O, monitor Remarks
connector connector ENGINE light lamp
ON X X ON Trouble code
ON o X ON Trouble code
(memory}
* " Vehicle specification
ON X © OFF - ON Trouble code code is outputted when
CHECK ENGINE light
*ON @] O OFF - ON Trouble code | is OFF.
OFF Trouble code
{Ignitian switch ON) © X ON {memory)
STALL
d
{lgnition switch ON) X X ON Trouble code
STALL
N ble cod
{Ignition switch ON) X © © Trou ¢
STALL
Trouble cod
{Ignition switch ON} © © ON rouble cods

*: Ignition timing is set to 20° BTDC (when tha angine is on, test mode connector is connected, and idle switch is ON).
**: CHECK ENGINE light remains off until engine is operated at speed greater than 2,000 rpm for at least 40 seconds.

23
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List of Trouble Codes
Trouble code Item Page
11 Crank angle sensor (No reference pulse) pa9
12 Starter switch (Continuously in ON or OFF position while cranking) p51
13 Crank angle sensor (No position pulse) pb2
14 Fuel injector {Abnormal injector output) p54
21 Water temperature sensor {Open or shorted circuit} pbb
23 Air flow meter {Open or shorted circuit) pb6
24 Air control valve (Open or shorted circuit) pb7
31 Throttle sensor {(Open or shorted circuit) p58
32 0, sensor {Abnormal sensor signal} pb9
33 Car-speed sensor {No signal is present during operation) p60
24 EGR solenoid v'alve (Solenoid switch continuously in ON or OFF position, or 061
clogged EGR line}
35 Purge. control sclencid valve (Solenoid switch continuously in ON or OFF P62
position}
42 Idle switch (Abnormal idle switch signal in relation to throttle sensor output) p63
45 Kick-down control relay {Continuously in ON or QFF position) p64
51 Neutral switch (Continuously in ON position) p65 or p66
*55 EGR gas temperature sensor (Open or short circuit) p67
61 Parking switch (Continuously in ON position) p68

*: California model only

List of Specification Codes

Specification codes Specification
05 MT, Federal and Canada
06 MT, Cal
07 AT, Federal and Canada
08 AT, Cal

24




FUEL INJECTION SYSTEM 2-7

How to Read Trouble Codes (Flashing)

The O, monitor lamp flashes the code corresponding to the
faulty part.

The long segment (1.2 sec on) indicates a “ten”, and the short
segment (0.2 sec on) signifies a “one”.

Example:

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

When two or mare parts have failed:
Flashing codes 12 and 21
{unit: second)

L2-848

Fig. 33
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SPFI System Layout

Fig. 35

T -ﬂ}ﬁ_
Fuel pump

¥
/

1l

L
‘thk down relay

7 Y
(‘_ Neutral switch w—

Water temperature SEI“ISOF——'--....L\

O, sensor (
] | \J\

Air flow meter

. \—Throttle ensor
Purge solenoid valve —/ §

— {njector
Air control valve
EGR solenoid valve

Front

Read memory

Check connector

Test mode

Crank angle sensor

lgnition coil

Fusible link

Battery

L2-850
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Connector Terminal

CONTROL UNIT CONNECTOR

ofs]7]6|s[4a]3]2]n
tvetowd[18]17]18 [15] 14 [13]12[11]10
— @ [Yellow)
30[20]28[27] 26 25] 24| 23] 22[ 21] 20 19 47484544 a3
(veiow | 42| 4140 30| 38] 37| 36|35 |34 33| 32 [ 52[51]s0 [49]48
L2-851
Fig. 36
i LG Kick-down control 27 BW Power (input)
2 RL CHECK ENGINE light 28 | GW Self-shutoff signal
3 R Test 4 29 W Power (input)
4 LR EGR solenoid {control}) 30 BR GND
5 GL Purge control solenoid 31 Br Test mode connector {used at line end only}
6 LY Air conditioner signal 32 BR Test mode connector {used at line end only}
7 - _— 33 Lg 49-state/Cal identification
8 W Air flow meter {signal) 34 SA 0, sensor
9 B Air flow meter (GND) 35 B GND
10 Y Line end cord output 36 WR EGR monitor
11 L Line end cord output 37 LgR Test mode connector {used at line end only}
12 RL Line end cord output 38 RL Ignition switch
13 YR Inhibitor switch (AT models only} 39 Lgw Clear memory
14 YG Neutral switch 40 -
15 YL Parking switch (AT models only) 41 w Power {input)
16 LgR Kick-down monitor 42 BR GND
17 R Air flow meter power (output) 43 | RwW Injector @
i8 Lg¥ Starter switch 44 BR GND
19 GB Crank angle sensor power (output) 45 GR Air control valve
20 GY | Crank angle sensor signal (reference) 46 GY A/C control
21 BW Crank angle sensor signal {position) 47 Le Fuel pump
22 | YG Car-speed sensor 48 | RB Injector O
23 WB Water temperature sensor 49 RL Power {input)
24 LG Idle switch 50 BY GND
25 W Throttle sensor {signal} 51 B GND
26 R Throttle sensor power {output) 52 WY Ignition cantrol
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Intermediate connector I (body side) . ..

11121314

L2912

Fig. 37

Intermediate connector II (body side)

L2-853
Fig. 38

e (Black)

1 BR Ground
2 YB Qil pressure {to combination meter)
3 — -
4 YG Thermometer (to combination meter)
5 B Injector &
6 B Shield
7 LG ldle switch
8 — -
a R Throttle sensor {power)
0| w Injector (P
11 BY Ground
12 w Throttle sensor {signal)
13 B Ground
14 B Ground
15 RL Power supply
16 BR Ground
1 GR Air control valve {control}
2 Lg Identification of specifications
3 GL Purge solenoid {control}
4 WR EGR gas temperature sensor
5 LR EGR solenoid {control)
6 WB Water temperature signal
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Air control valve connector . . . {Black)

Fig. 39

L2-854

Air flow meter connector . .. (Black)

.
112[3]a
- —

Fig. 40

Purge solenoid valve connector.

Fig. 41

Crank angle sensor connector . . .

Fig. 42

L2-855

.. €13 {Black)

L2-856

L2-1511

W Air control valve control
BW |G power supply
R Air flow meter power supply
B Ground
W Air flow meter signal
GL Canistor solenoid valve control
BW IG power supply
GB Power supply
GY Ref. sign
BW Pos. sign
B Ground
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EGR solenoid valve connector . . . @

5

L2-858
Fig. 43

Fuel pump relay connector . . . {Blue)

L2-869
Fig. 44

Ignition coil connector . . . (Black)
E

Ignition relay connector . . . {Brown)

L2-1571
Fig. 45

][ 1]2]

;__E_/

L2-861
Fig 46

Injector connector . . . (Black)

Fig. 47 L2-862

35

1 LR EGR solenoid valve control
2 BW 1G power supply

1 BW IG power supply

2 BW 1G power supply

3 LB Fuel pump control

4 LW Fuel pump

1 BW |G power supply

2 WY Ignition coil control

1 GW Self shutoff control

2 B Ground

3 R Battery &®

4 BW Battery ()

B RL {Injector} power supply

6 w SPF1 control unit power supply
1 RB Injector &

2 | RW Injector ()

g
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KD relay connector . . .

L2-859
Fig. 48

Neutral switch connector (MT) . ..

A
1[2
N’

Fig. 49 L2854

Throttle sensor connector . . . {Black)

o
1{2[3]a
| -

L2-865
Fig. 50

Water temperature sensor . . . @ (Black)

b

Fig. 51 L2-1572

EGR gas temperature sensor ., . ,

oo

Fig. 52 L2-862

1 BW IG power supply

2 BW 1G power supply

3 LG SPFI C/U (for KD control)
4 L KD solenoid

1 BR Ground

2 YG Neutral signal

1 R Battery

2 G Throttle position signal

3 B Ground

4 LG idle switch signal

1 BR Ground

2 WB Water temperature signal

1 WR EGR gas temperature signal
2 B Ground
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Troubleshooting Chart for Self-diagnosis System

Basic Troubleshooting Procedures

L Trouble occurs —l

[ Read memory mode

-

A |

Trouble code
designated

ﬁlL D-check mode

No trouble code
designated

L

f

Trouble code
designated

Check harness/connectors

Troubleshoot in accordance
with trouble code.*

affected by trouble code
outputted in read memory
mode.**

Trouble code
designated

—I_ Repair

[ D-check mode

Y

No troubie code

designated

Clear memory mode

to the next higher code.

*W.

the smallest trouble code number and proceeding to the next higher 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.
¢. When checking with the vacuum hose disconnected from the vacuum switch at E/G on, he sure to plug the hose.

37

—l_.

No trouble code
designated

Check mechanical trouble in
accordance with troubleshoot-
ing charts (Chapters 2-7
“General Troubleshooting
Table'" and 2-3 “Engine Trouble
in General®),

| Repair j

: When more than one trouble code is outputted, begin troubleshooting with the smallest trouble code number and proceed

After correcting each problem, conduct the D-check and ensure that the corresponding trouble code no longer appears.
: When more than one trouble code is outputted, check all related harness connectors, starting with that corresponding to
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READ MEMORY MODE

WHEN VEHICLE IS RETURNED TO DEALER BECAUSE CHECK ENGINE LIGHT LIGHTS UP

I Vehicle returned to dealer J

[
C Turn ignition switch OFF. )

\
l Connect read memory connector, J

L
(Turn ignition switch ON {engine off). )

A

Check if CHECK ENGINE light lights i—@
up.

YES
[ Check O, monitor lamp !
| 2 : i
¥ \ 1
Vehicle specification code is indi- [ Trouble code is indicated. | [ No trouble code is indicated. |
cated.
\ 1
L | Confirm trouble code. | | Disconnect read memory connector, |
Check if trouble code coincides with NO .
vehicle specifications. ‘
\
YES I Disconnect read memory connector. | | Replace control unit, —l
\
Disconnect read memory connector. l
\
] Conduct D-check. I
\

Trouble in other than self-diagnosis
system (Chapter 2-7 “General
Troubleshooting Table'}.
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( Turn ignition switch OFF. )

Y
Disconnect all connectors from con-
trol unit.

\
{ Turn ignition switch ON [engine off).)

1
Check if more than 7 volts are present YES
across terminal 2 (RL} of connector

Poor contact of terminal 2 or faulty

caontrol unit,

{body side} and body.

NO
( Turn ignition switch OFF. )

\
( Replace CHECK ENGINE tight, )

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

\

Check if more than 7 volts are present

NO
across terminal 2 [RL} of control ——Ijeplace faulty harness.

unit connector {body side) and body.

YES
i

{ Turn ignition switch QFF. )

f
Connect all connectors to control
unit.

Q‘urn ignition switch ON {engine off))

Check if CHECK ENGINE light NO

illuminates,

YES

Y

| system oK. ]
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®

Check if system erroneously
detects MT in place of AT.

NO

YES

(Turn ignition

switch OFF, )

A

Disconnect con
connector.

trol unit

\

Check if contin

and 30 (BR} of
{body side}.

between terminals 32 (BR)

uity exists

Faulty harness or
incorrect harness

NO

connector

9

YES

Poor contact of terminal 32 or
faulty control unit.

L §

connection.

Repair harness.

Check if system erroneously
detects AT in place of MT.

NO

YES

A
{ Turnignition switch OFF. )

X

Disconnect control unit
CONNECtor.

Y

Check if continuity exists
between terminals 32 {BR}
and 30 {BR} of connector
{body side).

NO
———[ Repair control unit.J

YES

\

Incorrect harness connection.
Repair harness.

]

YES

(  Turnignition

switch OFF. j

\

Disconnect con
connecior.

trol unit

Check if continuity exists
between terminal 33 {Lg)
{body side} and body.

YES

|

connection.

Incarrect enging

harness

L

LFiepair angine harness.

*'49-state”.

Check if display erroneously
shows '*Cal” in place of

NO

NO .
__,| Faulty control unit. I

X

[ Repair control unit. |

Y

( Turn ignition switch OFF, )

Disconnect control unit
connector.

Faulty harness,

Check if continuity exists
between terminal 33 {Lg)
(body side} and body.

incorrect harness
connection or poor
connector connec-

NO

YES

tion.

Poor contact of terminal 33 or
faulty control unit.
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D-CHECK MODE

C START )

NO

l Warm up engine. —I

Y

( Turn ignition switch OFF. )

i

[ Connect test mode connector, I

Y

| Turn ignition switch ON {engine off). I

f

heck if i NO
gnec if CHECIK ENGINE light turns ( : ) {See page 35.)

YES
Y

LCheck fuel pump noise. J

Inaudible

Check fuel pump and associated

Depress accelerator pedal completely,
Then, return it to the half-throttie
position and hold it there for two
seconds. Release pedal completely,

Start engine. )

4

Check if CHECK ENGINE light goes
out,

YES
Y

Drive at speed greater than 5 mph
for at least one minute.

NO

¥

Warm up engine above 1,500 rpm. §|

Check if CHECK ENGINE light

Audible continuously . systems.

F Pump operates intermittently.

YES

we Turn ignition switch OFF. ]

blinks.

{ No

Check if CHECK ENGINE light lights
up,

YES

\

Confirm trouble code.

TN

\
[ Disconnect test moge connector, |
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Was trouble code present in read YES Check if affected part has already YES
Cnemorv mode? been corrected.
NO NO
Y ]
LSystem of self-diagnosis is OK. | *| Check harness and connector of
affected trouble code.
' {See page 40.}

When trouble is still present, see item
“General Troubleshooting Table”,

Make sequential checks of trouble
codes.

*: When more than one trouble code is outputted, sequentially check the trouble codes, starting with the smallest code number.
After correcting each trouble, reconduct D-check and make sure the corresponding trouble code is no longer present,
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CLEAR MEMORY MODE

( Start engine.

\
l Warm up engine,

'

( Turn ignition switch OFF,

Y

| Connect test mode connector. I

Y
I Connect read memory connector. I

CTurn ignition switch ON (engine off).)

| cHECK ENGINE tight wrnsON. |

|

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

Q Start engine.

|

NO
| CHECK ENGINE light gaes out. ﬁl

Y YES

Drrive at speed greater than 5 mph for
at least one minute,

3
Warm up engine above 1,500 rpm.

}

Check if CHECK ENGINE light NO

blinks,

* YES
C Turn ignition switch OFF. )

Y
Disconnect test mode connector and
réead memory connector.

Y

| End ]

Check if CHECK ENGINE light turns
ON.

NO

YES

Confirm trouble code.

|

Make sequential checks of trouble
codes.

\

After sequential checks, go to
D-check mode again.
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Checking Harnesses and Connectors
Related to Trouble Codes

When a trouble code is outputted in the read memory mode
but not in the D-check mode, check the affected harness and
connector terminal as described below,

CHECKING TERMINALS OF CONTROL UNIT
CONNECTOR {BODY SIDE)

1) When terminals are not locked securely, insert into con-
nectors until they lock.

2} When terminals are considered to be open:
(1} Method of judging “OK" and "'Faulty™:
a. Pull out the terminal from the connector (body
side).
b. Insert this terminal (female) into the terminal
(male) of the connector {control unit).
¢. Check "pull” force required to disconnect the
female terminal from the male terminal.
If the terminal is loose, it is considered to be faulty.
(2} When terminals are faulty:
Pinch the terminal using a pair of nose pliers. If the
terminal is still loose, replace it or the harness ASSY.

SYMPTOMS RESULTING FROM POOR CONTACT OF CONTROL UNIT CONNECTOR TERMINALS

AND RELATED TROUBLE CODES

Terminal Lead Trouble Symptom affected by poor terminal contact
No. color code ymp vP At instantaneous poor contact
Shocks accur during kick-
1 LG 45 Kick-down no longer oceurs. oxs ng
down.
2 AL _ Wher_1 ignition is OI\_I {engine off}, O, sensor No shocks oceur.
monitor lamp remains off,
3 R _ Wher_1 ignition is OI\_I {engine on), O, sensor No shocks oceur.
monitor lamp remains off.
4 LR 34 EGR solenoid fails to operate. Shocks rarely occur.
L GL 3b Purge control solenoid fails to operate. Shocks rarely occur.
Idle speed decreases slightl
Idle speed does not increase when air conditioning SD. C. . s 5 1ty
6 LY — when air conditioning system
system turns on.
turns on,
8 W 23 Shock is felt at instantaneous poor contact.
9 B 23 Same as above.
14 YG 51 Idle speed is erroneous.
15 YL 61 Same as above.
16 LgR 45 Shock is not felt.
17 R 23 Shock is felt at instantaneous poor contact.
18 Lg¥Y 12 Starter does not start. When instantaneous poor contact occurs shock is rarely felt.
19 GB 11 Engine stalls. Shock is felt and tachometer indication goes down.
20 GY 1" Same as above.
21 BW 13 Same as above.
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Te;\lrr;i.nal l‘:ﬁ; TL?):‘:Ie Symptom affected by poor terminal contact
22 YG 33 Shock is not felt.
23 WB 21 While engine is cold, idle speed is erroneous and shock is felt.
24 LG 42 While idling engine, speed is erroneous.
25 w 31 Shock is rarely felt and acceleration is poor.
26 R 31 Same as above,
28 GwW - Restarting ability is poor and shock is not felt.
29 W - Shock is not felt.
30 BR — Same as above.
31 Br - Same as above.
32 BR - Same as above.
33 Lg — Samne as above.
34 SA - Same as above.
35 B - Same as above,
36 WR 34 Same as above.
38 RL - Same as above.
39 LgwW - Same as above,
41 w — Same as above,
42 BR — Same as above.
43 RW 14 Engine stalls and shock is felt.
44 BR 14 Same as above.
45 GR 24 Engine speed decreases.
46 GY - Air conditioning system does not turn off though the throttle valve is opened fully.
a7 LB — Engine lacks power, engine stalls, shock is felt,
48 RB 14 Engine stalls and shock is felt.
49 RL - Slight shock is felt at instantaneous poor contact.
51 B 34 Speed decreases and engine stalls, Shock is felt.
52 WYy -

Engine misfires. When engine stops, shock is feit and tachometer indication goes down.
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Troubleshooting for Engine Starting Failure

1. GROUND & CONTROL UNIT POWER SUPPLY

Ignition relay c—x (Brown)
e[ e —
(=] ]| FERG
A w jow
zl 2ol B = E
9 L
4% L
ag|-Ak Fusible tink
512 =——o@®s
i F No. b
Control unit olew um o@D e
apbLBL o~o——G (16
20l -BR ] Fuse No. 12
42 BA 1
— -
w| [aw
@ {Yellow) oo o
BR
@ {Yellow) Y
L2-867
Fig. 53
( Turn ignition switch OFF. )
Y
l Disconnect control unit connector, I vES
Chec-k if r:ght intake manifold ground I Tighten bolts.
terminal is grounded properly.
\
Check if resistance is less than 108 NO
between body and terminals 30 {BR}, NO !
42 {ER}, 44 (BR) and 51 (B} of Check if connector between body YES
connector (body side), respectively. harness and engine harness is discon- 4—| Connect properly.
nected.
YES
\ NO
. . I ¥
(Turn ignition switch ON (engine off))
Repair harness. I
L
Check if at least 10V DC is present
across body and terminals 29 (W), NO Check battery terminals, fuse, igni-

41 (W), 27 (BW) and 49 (RL) of
connector (body side).

YES

1

Power supply and grounding circuits

are OK.

-

tion relay and ignition switch.

oK

\

l Repair harness.
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2. IGNITION CONTROL SYSTEM

—
[esfov

(Black) m

BW| B
Control unit l Crank angle
g [—sensor
19158 G
20l_CY GY
B B
35
L]
62 wY WY
BW
L1 ¢ T’J
@ {Yellow) .
@ m lgnition coil

(Power transistor)

@ {Yellow) Fuse No. 11
| lr-—i O~_O o@ 16
WY
| ] 1.2-1573
Fig. 54

1

{engine off}.

( Turn ignition switch OFF

)

L

I Connect control unit connector.

\

Ifisconnect injecto

r connector.

-

X

Crank engine and check with timing
fight if ignition occurs,

YES
——I Ignition cireuit is QK.

—Ea

NO

Disconnect crank angle sensor con-
nector of distributor.

l

21
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2-1

:

(Turn ignition switch ON (engine off].)

\

Check if voltage across body and

terminal (GB) of crank angle sensor
connector {body side} is greater than

10V.

NO

Check if voltage across body and

YES

J

Check if voltage across body and
terminal {BW) is greater than 4V.

NO

terminal 19 (GB} of control unit
connactor is greater than 10V,

NO
———I Replace control unit. —l

YES

Y

Repair harness,

Check if voltage across body and

YES

i

Check if voltage across body and
terminal {GY) is greater than 4V.

NO

terminal 21 {BW} of control unit
connector is greater than 4V,

NO -
—*—Ijap!ace control unit,

YES

Y

L Repair harness.

Check if voltage across body and
terminal 20 (GY) of control unit

YES

Connect crank angle sensor con-
nector.

|

Disconnect 2-pole connector from
ignition coil power transistor.

connector is greater than 4V,

NO .
_—u.l Replace contro! unit.

YES

LFtepair harness.
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2-2

Turn ignition switch ON
(engine off}.

)

Check if monitor voltage
repeats to become 0V and 5V
when crankshaft is turned
slowly [do not crank with

NO

starter) while monitoring
voltage between control unit
position signal terminal No. 21
{BW) and car body.

YES

Y
Check if monitor voltage
repeats to become OV and 5V
when crankshaft is turned by
starter while monitoring,

NO

Replace crank angle
sensor.

voltage between control unit
reference signal terminal
No. 20 (GY) and car body.

YES
1

Connect 2-pole connector at
1G coil power transistor.

i
l Connect injector connector. —l

|
Turn ignition switch ON \

Replace crank angle
SENsor.

{engine off).

C

D=

49

¥

Check voltage between 2-pole
connector power terminal

{GY} at IG coil power transis-
tor and car body is greater than
10.

NO -
Repair open harness,

YES

1

Chack voltage between |G coii
{—} terminal and car body is
greater than 10V,

NO
—r{ Replace 1G coil.

YES
1

Disconnect 2-pole connector
at 1G coil power transistor.

A

Check if voltage varies syn-
chronously with engine revolu-
tions when cranking while
monitoring voltage between
2-pole connector signal termi-
nal (WY) at 1G coil power
transistor and car body.

YES .
-——Ijeplace 1G eoil.

NO

\

Repair harness or replace con-
trol unit.
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3. FUEL PUMP (F/P) CIRCUIT

Fuel pump relay

To fuel pump
G
* To fuelcut | df 4

BwW

{Blue}

Bw

BW

LB

LW

Throttle sensor

{Black]
R|G [ ;] |LG

T

Fuel injector

o) 68

Gr {Black}

Control unit unit —=—3 ! 5_
7 LB ] | o] m "_,D
261
25
352
24f-L8
a3|-BYW
PYALL: Water temperature
sensor
23} W8 we
8R 49@ |
F106) tvetiow)
| - n
T ©  @f
5 = o]
Fuse'No., 11
(Yeliow} OO OC‘B 16
Ls] v
[ RB *: Automatic shoulder belt equipped model
L2-1626
Fig 55

!

| Connect injector connector.

]

Y

Disconnect 2-pole connector
at 1G coil power transistor.

\

Remove air-intake duct from
throttle chamber,

\

Crank engine and visually
check if fuel is injected.

NQ
L

Be careful on fire,

Install upper duct.

A

Does fuel pump operate while
cranking?

NO
E— 3-2

YES

i

Is there any fuel?

NO
I—.-l Add fuel. ]

\

Does injector operate while
cranking?

{Check by listening to operat-
ing noise. }

NO

Disconnect injector connector.

Check if resistance is less than
2 2 between the two connec-
tor terminals on injector side.

YES

Check if resistance between
each terminal of connector on
injector side and car body is
greater than 1M,

YES Repair clogged fuel
*1 piping.

NO

NO

YES
\

| Replace injector,

Replace control unit.
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Disconnect water temperature

NO

341

1

Instalt air intake duct.

\

Connect 2-pole connector to
ignition coil power transistor,

\

C Turn ignition switch OFF. )

Bisconnect control unit con-
nector.

Y

Check if resistance between
terminals 26 (R) and 35 (B) of
cannector {body side) is 3.5 —
6.50.

Check if resistance between
terminals 25 (W) and 35 (B} is
less than 1k{2 when throttle is
closed fully and greater than
2.4k when throttle is open
fully.

Fig. 56

NO

Disconnect throttle sensor
cannector,

\

YES

\

Check if resistance between
body and terminal 23 {WB) of

s8nsar connector.

¥

Check if resistance between
terminals of connector {water
temperature sensor side) is
between 100 % and 200 k$2.

YES
¥ )

Repair harness.

]

1

Replace water temperature

NO ( Turn ignitio

Sensor.

connector {body side) is be-
tween 100 and 20k$2,

YES
Y

Check if resistance between
terminals (B) and (D} of con-
nector on sensor side is 3.5 —
6.5ks2.

Also check if resistance be-
tween terminals {B) and (C) is
less than 1 k§2 when throttle is
closed fully and greater than
2.4k when throttle is opened
fully.

YES

L2-870

n switch ON. )

NO

]

Replace throttle sensor.

Check if fuel pressure is be-
tween 137 — 167 kPa {1.4 —
1.7kgfcm?, 20 - 24 psi).

NO I

Replace pressure regulator,

YES

\

[ Replace conirol unit,

51

Repair
harness,
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3-2

Check if fuel pump relay turns
on and off respectively when
cranking starts and stops.

NO

Check if voltage between fuel
pump relay terminal {LB) of

YES
L

Is voltage supplied to fuel
pump while cranking?

NO

YES
L

Check if resistance between
ground terminal on fuel pump
connector and car body is less
than 1052,

NO

Repair fuel pump
power circuit
harnass.

YES

Replace fuel pump.

Repair fuel pump
ground circuit
harness.

52

control unit connector and car
body is greater than 10V

while cranking.

NO
——l Replace control unit.

YES

( Turn ignition switch OFF. )

L

Check if resistance between
fuel pump relay terminal {LB}
of control unit and car body is
less than 100 £2.

NO -
__.| Repair harness.

YES
L

Replace fuel pump relay.
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TROUBLE CODE (11): CRANK ANGLE SENSOR

Control unit Crank angle
sengor
19128 B
20 GY GY
27 B BW
a2 B
—
(Yellow) — cBlay
l I | I I | BW GY—EB {Black) |BW| B
[ T[T []]Je
L2-1513
Fig. 57
Check if trouble code is out- NG Check _termmals of con- Check if voltage across termi-
trol unit connector, » nal (BW) of crank angle sensor NO

putted in D-check mode.

L

YES

Turn ignition switch OFF
[engine off).

)

C

Disconnect test mode
connector,

| Check if engine

starts.

NO

( Turn ignition

switch OFFj

connector.

Disconnect crank angle sensor

Turn ignitio
[engine off}

C

n switch ON )

j YES

(See page 40.)

Check terminals (19),
{20} and {35) of cantrol
unit connector for poor
contact.

(See page 40.}

53

connector (body side) and the o 11-7

body is greater than 4V,

YES

y
Check if voltage across termi-
nal {(GB) or connector {body
side) and the body is greater

than 10V,

NO

BB 2

YES

Check if continuity exists be-
tween terminal (B) of connec-
tor {body side) and the body.

| o _peey

YES

|

Check if female terminal of
connector (body side} is open.

Repair terminal
| Or replace body
harness,

YES

NO

X

Replace crank angle sensor.
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Check if voltage across terminal 20
(GY) of contro! unit and the body is
greater than 4V,

NO — -
——( Turn ignition switch OFF., )

YES

1

Body harness open.
Replace.

YES
I Check terminal 20 for poor contact. l——ljepair the terminal.

NO

l

1
| Replace control unit. J

Check if voltage across terminal 19
{GB) of control unit and the body is
greater than 10V,

NO - -
————C Turn ignition switch OFF. )

YES

Body harness open.
Replace.

YES
l Check terminal 19 far poor contact. J——l Repair the terminal. J

NO

l

l Replace control unit, |

Check if continuity exists between
terminal 35 {B} of control unit and
the body.

NO .
—-( Turn ignition switch OFF, )

YES
L

Body harness open.
Replace.

YES
l Check terminat 35 for poor contact. l_—.liF{epair the terminal. J

NO

\
| Replace control unit. |
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TROUBLE CODE (12): STARTER SWITCH |

Ignition switch

Check if trouble code is
outputted in D-check
mode.

Check terminals of control
= Uunit.
{See page 40.)

NO

* YES

Turn ignition switch OFF
{engine off),

!

Disconnect test mode
cONNEector.

!

C

)

Turn ignition switch ON
{engine off).

|

Check if voltage across
terminal 18 (LgY) of con-
trol unit and the body is
less than 2V,

NO
——ﬁn ignition switch OFF.)

1

[ves
Disconnect crank angle
SENsQr connector.

(Turn ignition switch ON. )

!

Check if voltage across
terminal 18 {Lg¥) of con-

Disconnect ignition switch
connector.

Turn ignition switch ON
{engine off).

Check if voltage across
terminal 18 (LgY) of con-

NO NO

trol unit and the body is
greater than 4V,

1 YES

Replace control unit. I

trol unit and the body is
less than 2V,

y YES

| Repair harness. |

I Replace ignition switch. ‘l——

\

W off|accfon [ sT
Control unit B Q1QLQ
ACC oo
ST |
18 LL9Y mzo Aw |: O 8
(Yellow) {Black]) =
— AW
| | I I | | l | Fusible link
J LTI =<F o@s
Lg¥
L2-872
Fig. 58

—»(Turn ignition switch OF F.)

| Check if fuse blows.

YES
F..Ijeplace fuse, —l

#NO

Check if voltage across
ignition switch terminal (R)
and terminal 18 (LgY} of
control unit is less than
10V,

NO -
_,I Repair harness. —I

‘ YES

Replace ignition switch.
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TROUBLE CODE (13): CRANK ANGLE SENSOR

Control unit Crank angle
Sensor
20 GY
24| BY BW
35|-E 8
—
(Yellow) celov
I | l I ] [aw GY|GB BwI B
L 11 [ef |
L2-1513
Fig. 59
Check if trouble code is out- NO Check terrrluna!s of
utted in D-check mode control unit.
p . {See page 40.) Check if voltage across termi-

YES

Turn ignition switch OFF
{engine off).

3

C

Disconnect test mode
connector.

Check terminals (19),
(21) and (35) of contro!

I Check if engine starts.

| YES

unit connector for poor

NO
3

contact.
{See page 40.)

( Turn ignition switch OFF.

)

\

Disconnect crank angle sensor
connector.

1

Turn ignition switch ON
[engine off}.

1

)

Check if voltage across termi-
nal {BW) of crank angle sensor
connector {body side) and the
body is greater than 4 V.

R

YES

nal {GB} of connector {body
side) and the body is greater
than 10V.

YES
A

Check if continuity exists be-
tween terminal {B}) of connec-
tor (pody side) and the body.

YES

Check if the fermale terminal
of connector {body side) is
open.

Repair terminal
s or replace body
harness.

YES

NO

Replace crank angle sensor.
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Check if voltage across terminal 21
(BW) of control unit and the body is
greater than 4V,

NQ (

Turn ignition switch QFF, )

YES

Body harness open.
Replace,

NO

| Replace control unit.

Check if voltage across terminal 19
(GB) of control unit and the body is
greater than 10V,

NO (

Turn igniticn switch OFF.

)

YES

1

Body harness gpen.
Replace.

NG

A

| Replace control unit.

Check if continuity exists between
tarminal 35 (B} of control unit and
the body.

NO (

Turn ignition switch OFF. )

YES

A

\

Body harness open.
Replace.

YES
I Check terminal 35 for poor contact. J———[ Repair terminal.

NO

| Replace control unit.

.
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YE

S

| Check terminal {21} for poar conta?'——l Repair terminal.

YES
l Check terminal 19 for poar contact. I——l Repair terminal.

]
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FUEL INJECTION SYSTEM

TROUBLE CODE (14): FUEL INJECTOR

Fuel injector

RW

Control unit
a3 AW
43|-RE

i g P

)
(Black) @@

L2-874

Check if trouble code is out-
putted in D-check mode.

NO

YES

Turn ignition switch OFF
{engine off],

)

\

Disconnect test mode
connector.

A

Disconnect control unit con-
nector.

1

Check if resistance between
terminals 43 (RW) and 48
{RB} of control unit connec-
tor {body side) is 0.5 — 252

NO

Check terminals of
control unit.
{See page 40.)

YES
3

Check if terminals 43 and 48
are open or disconnected.

YES

NO

y

L Replace control unit.

Repair terminal or
harness.

Discannect fuel injector con-
nector.

58

Check if resistance between
terminals of injector connec-

tor {injector side} is 0.5 — 2 52.

NO Replace fuel injec-

YES

\

Check if resistance between
each terminal and body is
greater than 1 M2,

tor.

NO Replace fuel injec-

YES

Y

Repair harness,

tor.
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TROUBLE CODE (21 WATER TEMPERATURE SENSOR

Control unit

wB

wa

Water temperature
sensor

23

{Yellow)

I

el [ ] |

T
|

HERN

[ [T ]

(Black)

(

@

€D

oA

L2-1576

Fig. 61

Check if trouble code is out-
putted in D-check mode.

NO

YES
A

Turn ignition switch OFF
engine off).

y

Disconnect test mode
connector.

A

Disconnect control unit con-
nector.

y

Check if resistance between
terminal 23 (WB) of control
unit cannector (body side) is
1002 — 20ks2.

NO

Check terminals of
control unit.
{See page 40.)

Disconnect water temperature

SENSOr,

A

Check if resistance between
terminals on sensor side is

NO

10082 — 20k8.

YES
|

Check if continuity exists be-
wween terminal (BR} of con-

NO

Replace water tem-
perature sensor.

nector {body side}-and body.

YES
A

Check female terminal 23 for
poor contact.

YES

NO
1

Replace contragl unit.

Repair terminal or
harness.

YES
3

Connect water temperature
sensor,

3
( Disconnect engine-to-body

intermediate connector.

\

Check if resistance between
terminal (WB} of connector
{engine side) and body is
1005 — 20k,

NO

Repair engine har-
ness.

YES

\

L Repair body harness. —I

Repair engine har-
ness.
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TROUBLE CODE (23): AIR FLOW METER

Air flow meter
I
[ ]s[
Control unit b

17}-B

ol B

gl W
{Yellow)
B|w [T

R L2-876
Fig. 62
Check If trauble code is out- NQ | Check terminals of

* Attach the tester check pin
to the connector terminals
on the side from which the
rubber cover has been re-
moved.

Check if voltage across termi-
nal 17 {(R) of control unit con-
nector and body is greater

NO

putted in D-check mode.

C
—(

+ YES

Turn ignition switch OFF
{engine off}.

Disconnect test mode
tonnector.

)

than 10V {with control unit
connector connected).

*YES NO

Repair
harness.

Turn ignition switch OFF
(engine off).

¥

Disconnect contro! unit con-
nector.

Check if terminal 17 of con-
nector {body side} is open or
disconnected.

{YES

| Repair terminal or harness. |

NO

y -

NC -
—.[_Replace air flow meter.

Disconnect connector from air
flow meter and remove rubber
cover from connector.

Check if resistance between
terminal (B) of connector and
body is less than 10 £2.
¥ YES
Turn ignition switch ON
{engine off).
Check if voltage across termi-
nal {R} of connector and body
is greater than 10V.
¥ YES
Connect connector to air flow
meter.
Check if voltage across termi-
nals (W) and (B} of connector
is0.1 —0.5V.
y YES
Remove upper side of air
cleaner and air flow meter as
a unit,
Blow air into air flow meter
from air cleaner side to check
if voltage across terminals {W}
and (B} increases,
y YES
Check if voltage across termi-
nal No. B {W) of control unit
connector and body is 0.1 —
0.5V.

NO -
_..I_Flepanr harness.

¢ YES

L Replace control unit.

60

Check if resistance between
terminal 9 (B) of control unit
connector and body is less
than 1082 (with control unit
connector connected).

§ NO

control unit.
(See page 40.)

YES -
_.l Repair harness.

Disconnect control unit con-

nector,
Y

Check if terminal @ of control

YES

unit connector {body side) is
open or disconnected.

*NO

Repair terminal or
harness.

Replace control unit, ]

NO -
_.[ Replace air flow meter, |
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TROUBLE CODE (24): AIR CONTROL VALVE

Control unit

458

Air control valve

r(iillow)
| lon] |

. By —finrtrwJ
()
7

| | | | Fuse No. 12
OO o Ie
L2-1690
Fig. 63
Check if trouble code is outputted in NO Check terminals of control unit.
D-check mode. {See page 40.)
y YES
( Turn ignition switch OFF (engine off}, )
( Disconnect test mode connector. )
Monitar voltage across air control valye
terminal {W)} of control unit connector and
body.
‘— Disconnect contral unit connector, ]
( Turn ignition switch ON (engine off). J W)+ . YES
Check if terminal {W} of control unit con- - -
nector {body side} is open or disconnected, »| Repair terminal or harness.
Check if monitor voltage remains below 1V NO * NG
for approximately 1 minute after ignition
switch is turned on. | Replace control unit. |
¥ YES
Check if monitor voltage exceeds 10V about NO

1 minute after turning ignition switeh on,
¥ YES
Replace controt unit. l

—.l Disconnect air control valve connector, |

]

Is voltage between power terminal (BW) of
air control valve connector (body side) and
car body greater than 10V?

{ YES

Is resistance across air control valve connec-
tor [valve side} less than 1005?

* YES

ﬁP{ Repair harness. I
LN

Replace air control valve. |

Is resistance between one terminal of air
control valve connector (valve side) and car
body greater than 1M£2?

y YES
I Disconnect control unit connector [10-pola].J

NOQ I
—DI Replace air control valve. 1

I Connect air control valve connector. J

Check if resistance between air valve termi-
nal (W} of control unit and body is less

NO .
—hl Replace control unit. J

than 1004£2,

¥ YES
LFlepair harness, |
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TROUBLE CODE (31): THROTTLE SENSOR

Throttle sensor

JV\
{Black) NTT
Control unit R| 6| B[LG
262 ]
as}-B—
2018
{Yellow)
—] .
ANEEEER
[e] T 11 L2-884
Fig. 64
Check if trouble code is out- ' NO | Check control unit terminals.
putted in D-check mode. {See page 40.}
l YES
Turn ignition switch OFF
{engine off}.
! ° ]
C
Disconnect test mode
connector, ' D Q
Disconnect control unit con-
nector.
Fig. 65 L2870
1
Check if resistance between
terminals 26 (R} and 35 {B) of | NO | Disconnect throttle sensor
control unit connector is 3.5 — connector,
8.5k, l
l YES Check if resistance between nO [ Replace throttle
Check if resistance between terminats B and D is 3.5 — ® onsor
terminals 25 (W) and 35 (B} is B.5 kL. '
Disconnect throttle sensor _NO | less than 1k [when throttle
. ‘ YES
connector. is fully closed) and greater
l than 2.4 k§t {when throttle is [ Repair harness. |
fully open}.
Check if resistance between YES
terminals B and C is lass ‘
than 1 k& (when throttle is Check if terminals 25, 26 and NO Replace control unit |
fully closed) and greater than 35 are open or disconnected. ’
4 i
2.4 {when throttle is fully ‘ YES
open},
*YES NO Repair terminal or harness. |
Repair
harness,
3
l Replace throttle sensor. 1
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TROUBLE CODE (32): O, SENSOR

Control unit

2q - SA

‘0, sensor

{Yellow} —

[ LT T T T

LI LT[ Jsal T

=g

{Black}

L2-1576

Fig. 66

Check if trouble code is outputted in NO Check terminals of control unit.
D-check mode. {See page 40.)
YES
Turn ignition switch OFF
(engine off).
( Disconnect test mode connector. )
Turn ignition switch ON
{engine off).
3
l Disconnect O, sensor connector. l
Is voltage between O, sensor connec- YES Replace O. sensor
tor and car body greater than 0.1V? I p 2 :
NO
Check if voitage between control unit
connector {24-pole} O, sensor signal NO Replace control anit
terminal (SA) and car body is greater | )
than 0.1 V.

YES

Repair harness. l
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TROUBLE CODE (33): SPEED SENSOR

Control unit

Y
22 S

Combination meter

Speed sensor

_@1 @ Digital meter

ﬂvn )

YR

Analog meter

{Yellow)

—i

[ ]

YR [with tachometer)

[without
tachometer)

YG
L2-881
Fig. 3
Check if trouble code is out- NO Check terminals of control unit.
putted in D-check mode. {See page 40 )
l YES
Turn ignition switch OFF
{engine off}.
Disconnect test mode
connector,
Y
Turn ignition switch ON
(engine on).
Check if voitage fluctuates
above and below 2V by slowly
moving the car while monitor- YES -
. X _.I Replace control unit.
ing voltage across speed signal
terminal {Y'G) of control unit
and body.
& NO
Is voltage betwseen speed signal L .
) i NO Turn ignition switch OFF
terminal (¥ G) of control unit - fengi )
and car body greater than 2V? \ engine ott-
! YES 3
Disconnect combination meter. ] | Disconnect combination meter. |
Replace speed- \ Replace speed-
Is voltage between combina- ometer for Is resistance between speed omater for
tion meter connector car speed | YES | analog meter or signal terminal [YG} of control NO analog meter or
signal terminal {YR) and car computer/body :glstzand car body less than c:srg?(uftz:l:ic;?:“
body greater than 2V? ASSY for digital i meter
NG meter, l YES .
3
Repair harness Repair harness. J
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TROUBLE CODE (34): EGR SOLENOID VALVE

Control unit

LR

EGR solenoid valve

LR

BW

s

€D [w
m

{Yellow)
—
| | el | |
Fuse No. 12
[ [ 1] OO <o ic
L2-1591
Fig. 68
Connect test mode connector. :
I 7 —l Check if trouble code is out- NG E:ﬁd( terminals of control
. putted in D-check mode. -
Turn ignition switch ON + YES (Ses page 40.}
( {engine off). )
‘ Turn ignition switch OFF
{engine off}.
Check if voltage across EGR
solenoid terminal (LR} of con- YES
trol unit and body is greater ——I Replace control unit, ]
than 5V and less than 5V
alternately every 1.5 seconds.
y NO
Check if voltage across EGR
solencid terminal (LR) of con- YES Turn ignition switch OFF Disconnect control unit con-
trol unit and body is greater {engine off}, nector, ]
than 6V. ‘
§ NO . YES [ Check if terminal (LR} is 0
- - pen
Disconnect EGR solenoid valve I Repair terminal or harness. or disconnected.
connector. * NO
‘ | Replace control unit. '
Che;:k if voltage across termi- . oK
nal (BW) of connector {body .
side) and body is greater than Check fuse. _{ Repair harness. |
10V, Blown
‘ YES l Replace fuse. —I
Replace NO Check if resistance between
solenoid terminals {(EGR solenoid valve
valve. side) is less than 100 £2. ‘
‘ YES Check if resistance between NO
Check if resistance between terminal 4 {LR) of control unit - irh
gﬁep:;z NO each terminal (EGR solenoid connector and body is less than Repair harness.
valve valve side) and body is greater 100 82.
- than 1MQ. —_———— __—T _________________________ 1
| YES
+ YES | [California modet only) !
P - Y
Connect EGR solenoid valve I Perform the mspectlor'l' of EGR |
| | system, (Refer to 2-1 “EGR |
connector. i | system®) I
Y ' !
! I
|
Disconnect control unit con- [ - NO Clean or replace exhaust gas |
Gector. ) LI System is OK. passage paris. I
——— ] -

| Replace control unit,
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TROUBLE CODE (35): PURGE CONTROL SOLENOID VALVE

Control unit

GL

Purge control
solenoid valve

(Yellow}
1

| [ ] let]

| ]|

] J I l ‘ | | | Fuse No. 12
O~_0 o @Pe
L2-1577
Fig 69
Y
] Connect test mode connector. ] - p
Check if trouble code is out- NO - Sr??tc" terminals of control
Turn ignition switch ON putted in D-check mode. (See page 40.)
{engine off). + YES
Turn ignition switch OFF )
Check if voltage across purge engine off}.
control solenoid valve terminal YES
{GL) of cantrol unit and body » | -
is greater than 5V and less Replace control unit. I
than bV alternately every
1.5 seconds.
‘ NO
Check if voltage across termi- YES Turn ianiti - - - -
: tion switch OFF Disconnect control unit con
nal (GL} and body is greater urn igni
than 5V. [engine off). nNector. ‘
y NO
YES i i i
Disconnect purge control | Repair terminal or harness. I-— ng?;;fn;eergégal {GL) is open
solenaid valve connector. * 5
N
1 | Replace control unit.
Check if voltage across termi- NO NG
nal {BW) of connector (body ) ; -
side) and body is greater than ——l Check if fuse is blown. ]—>I Repair harness.
10V, ¥y YES
‘ YES | Replace fuse. |
Replace NO Check if resistance between
solenoid solenoid valve terminals is less
valve. than 1002,
§ YES
Check if resistance between
Hsigl.ac_lz _ NO each solenoid valve terminal
‘S:;lveo and body is greather than 3
= 1MS2. Check if resistance between

} ves

Connect purge control solenoid
valve connector,

'

Disconnect control unit con-
nector.

and body is less than 100 82.

terminal 5 {GL) of control unit

NO -
—Diiﬁepalr harness.

¥ YES

| Replace control unit.
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TROUBLE CODE (42): IDLE SWITCH

Control unit

R

e

Throttle sensor

{Black)

LG|

B

LG

[N
&

{Yellow}
R

w

wl [ [ [ ]

[e] 11|

L2-884

!

Check terminals of cantrol
unit.
{See page 40.)

Check if trouble cade is out- NO

putted in D-check mode.

YES

3
Turn ignition switch OFF
(engine off},

)

Disconnect control unit con-
nector,

A

Fig. 70
B A
C
P N
F.r'g. 71 L.2-870

Check if continuity exists be-
twaen terminals 24 {LG) and
35 (B} of connector {body
side) when accelerator pedal is
released and does not exist
when accelerator pedal is
depressed.

YES

Disconnect test mode
connector.

D

Check if terminals 24 and 35

NO

Disconnect throttle sensor
connector.

\

Check if continuity exists be-
tween terminals A and B of
connector {throttle sensor
side} when accelerator pedal is
released.

NO

are open or disconnected.

YES

Repair terminal or harness. I

Adjust throttle sensor as gut-

YES

2

lined under “'Idle contact’’ on
page 14,

3
Check if continuity exists
when accelerator pedal is
released.

NO
——I Replace throttle sensor.

YES

Check if there is no continuity
when accelerator pedal is
depressed.

YES

—

Repair harness.

Replace throttle sensor. |
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TROUBLE CODE (45). KICK-DOWN CONTROL RELAY

Contrel unit

Kick-down relay

[5]2]
-

-5 EE
16 LgR
sLLe
{Yellow)
1
| | I ILG Fuse No. 12
mni T O o @6
T
LaR L2-885
Fig. 72
+ Check if trouble code is out- NO Ch:::rk Iterrrl'ptinals of
putted in D-check mode. ?g by “;Ad)
Turn ignition switch ON ¥ VES 99 pag .
{engine off),
Turn ignition switch OFF
‘ {engine off}.
Disconnect contro! unit con- *
nector.
‘ Connect test mode connector. l
Check if voltage across termi-
nal 1 (LG} of connector {body NO | Disconnect kick-down relay
side) and body is greater than connector,
10V. ‘
+ YES Check if voltage across termi- Repair harness from
Connect control unit connec- nal (BW) of connector {body NO i nFi,t'lon switch 10
tor. side) and body is greater than o g]
+ 10V, relay.
. : . - * YES
Disconnect control unit con- NO | Check if voltage across termi-
nector, Check if terminal 1is | nal 1 {LG) and body is less Check if continuity exists be-
open or disconnected, than 1V. NO

tween terminals (BW) and (LG}
of relay and their correspond-
ing terminals.

]

y YES

¥ NO YES ¢ YES
Replace Repair 1erminal
control or harness, !
unit, Check if relay operates pro-

L Replace relay.

perly when ignition switch is
repeatedly turned ON and
OFF.,

Repair harness from relay to
control unit.

; YES

3

Disconnect kick-down relay

cannector.

Repair harness.

Check if continuity exists be-
tween terminal (L) of con-
nector {body side} and body.

‘ YES

Disconnect control unit con-
nector.

68

Check if continuity exists be-
tween terminal 16 {LgR) of
connector {body side} and
body.

‘ YES

NO -
——l Repair harness.

Replace relay.

-

Check if terminal 16 is open or

YES

disconnected.

Repair terminal or
harness.

¥ NO

Replace controt unit.
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TROUBLE CODE (51): NEUTRAL SWITCH [MT]

Control unit

Y3

Neutral switch

(Yellow)
l

[T {1T]
| [vo| ||
L2-1592
Fig. 73
Check if trouble code is outpurtted in NO | Check terminals of control unit.
D-check mode, {See page 40.}
YES

( Turn ignition switch QFF

{engine off).

D

L Discannect test mode connector. —]

Discannect control

unit connector. —’

Neutral.

Check if continuity exists between
terminal 14 (Y G} of control unit con-
nector {(body side) and body when
switch is in each position except

NO R
——I Replace control unit. ‘I

YES

Connect control unit connector,

]

Disconnect neutral

switch connector. —I

f

Check if resistance
connector terminal
greater than 1 MS2.

batween body

NOC
{YG) and body is —-—' Repair harness, _I

YES

LRepIace neutral switch,
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TROUBLE CODE (51): NEUTRAL SWITCH [AT]

Inhibitor switch N

{Position switch) é::%
R15
@ C 1
o
>

Control unit 4 VGL ﬂ ™
15, YG
[Yellow)
¥e L2-887
Fig. 74
Check if trouble code is outputted in NO Check terminals of control unit.
D-check mode. " | (See poge 40.}
YES

Turn ignition switch OFF
{engine off).

| Disconnect test mode connector. 1

| Disconnect control unit connector. ]

Check if continuity exists between
i NO
terminal 14_(YG) and bo'_:“_" when 4—| Replace control unit.
select lever is in each position except
MNeutral,

YES

Disconnect position switch connec-
tor.

|
Check if continuity exists between

terminal (YG) of position switch NO -
4-[ Repair harness,
connector and body when select lever

is in each position except Neutral.

YES

3
Replace position switch,
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{Yellow) — {Black)

c Lo EGR gas
ontrol unit . temperature sensor
WHR
36 WR WR WR
S —— B ]
A DN
0 EDE)

Sl

[T T T T T[] E®
L2-1514
Fig. 75
Cheek if trouble code is out- NO o S:::rk Itirr::nals of .| Disconnect EGR gas tempera-
putted in D-check mode. - (See :age 46 ) ] ture sensor.
YES
¥ Y
Turn ignition switch OFF Check if resistance between
{engine off}, terminals on sensor side is NO | Replace EGR gas
above 250 £ and continuity | temperature sensor,
exists.
\
Disconnect test mode YES
connector. Y
Check if co_ntmmtv exists be- NO Repair engine har-
Y tween terminal {BR) of con- = ess
nector {body side) and bedy. )
Disconnect contro! unit con-
nector. \ YES
Connect EGR gas
) temperature sensor,
Check if resistance between
terminal 36 {(WR) of control NO
unit connector {body side) is Y
above 250 §2 and continuity Disconnect engine-to-body
exists. intermediate connector.
YES
\ Y
Check fernale terminal 36 for YES | Repair terminal or Check if resistance between
poor contact, harness, terminal {WR) of connector NO Repair engine har-
{engine side} and body is above 1 ness,
Y NO 25052 and continuity exists.

l Replace control unit,

YES

Y

Repair body harness.
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TROUBLE CODE (61): PARKING SWITCH [AT]

Control unit

YL

15

Inhibitor switch P

{Position switch)
R15

] [ —
5

{Yellow)

YL [

L2-888

Fig. 76

Check if trouble code is outputted in
D-check mode.

NO

YES

Check terminals of contro! unit.
{See page 40.)

Turn ignition switch OFF
{engine off).

C Disconnect test mode connector. )

I Disconnect control unit connector.

Check if continuity exists between
terminal 15 {YL) and body when
select lever is in each position except
llPll.

NO I

Replace control unit,

YES

Disconnect position switch connec-
tor.

Check if continuity exists between
terminal {YL) of position switch

is in each position except "P”.

connector and body when select lever

NO -
—b{ Repair harness.

YES

Replace position switch.
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Troubleshooting Table for Throttle Chamber

1. Fuel leakage
1} Damaged Q-ring in fuel injector Replace O-ring
2} Damaged O-ring in pressure regulator Replace O-ring
3} Damaged gasket or loose screws Replace gasket or tighten screws
4} Pressure regulator vacuum sensing hose out of place or Install or replace hose
cracked
2. No fuel is injected

1}

When fuel injector drive signal is normal and fuel pump and fuel line are in good condition

Lead wire broken or improperly contacting in fuel injector

Replace fuel injector ASSY

2} Fuel injector seized Repair cause of seizure and replace fuel injector ASSY
3) Pressure regulator regulating pressure too low Replace pressure regulator ASSY
3. Excessive fuel consumption

When fuel fine (especially return circuit) is normal and both control system and ignition system are in good condition

1)  Pressure regulator regulating pressure too high Replace pressure regulator ASSY
2} Fuel leaks Refer to “'Fuel leakage” in item 1 above
3} Throttle sensor improperly adjusted or abnormal output Adjust or replace throttle sensor
signal
4. Rough idle

1)
2)

3)
4)

5)

6}
7}
8}
9)

When fuel pump, fuel fine, control system, ignition system and resistance are normal

Darmnaged gasket or screws loose

Pressure regulator vacuum sensing hose out of ptace or
cracked

Improperly set or malfunctioning idle switch

Lead wire broken or improperly contacting in air control
valve

Foreign matter in air control valve metering unit or con-
tamination

Fuel injector nozzle tip contaminated or deformed
Fuel injector filter clogged
Pressure regulator regulating pressure too low or unstable

Throttle chamber throttle valve orifice clogged

Replace gasket or tighten screws

Install or replace hose

Adjust or replace throttle sensor

Replace air control valve ASSY

Remove foreign matter or replace air control valve
ASSY

Clean or replace injector ASSY
Replace injector

Replace pressure regulator ASSY
Clean
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5.

Engine lacks power and/or high-speed performance

When fuel pump, fuel line, control system, ignition system and intake system are in good condition

1) Pressure regulator regulating pressure too low Replace pressure regulator ASSY
2) Fuel injector filter clogged Replace fuel injector
3} Throttle sensor out of adjustment or abnormal output Adjust or replace throttle sensor
signal
4) Gasket damaged or screws loose Replace gasket or tighten screws
5) Pressure regulator vacuum sensing hose out of place or Install or replace hose
cracked
6. Hesitation and/or insufficient acceleration performance

When fuel pump, fuel line, control system, ignition system and intake system are in good eondition

1) Throttle sensor output signal abnormal Replace throttle sensor ASSY
2} Pressure regulator regulating pressure too low Replace pressure regulator ASSY
3} Fuel injector filter clogged Replace fuel injector
4} Damaged gasket or screws loose Replace gasket or tighten screws
5) Pressure regulator vacuum sensing hose out of place or Install or replace hose

cracked
7. Hard starting in cold weather

1)

2)

3)
4)
5)

Lead wire broken or improperly contacting in air control
valve

Foreign matter caught in air control valve metering unit
or contamination

Fuel injector filter clogged
Pressure regulator regulating pressure too low

Throttle chamber throttie valve orifice clogged

When fuel pump, fuel line, control system and ignition system are in good condition

Replace air control valve ASSY

Remove foreign matter or replace air control valve
ASSY

Replace fuel injector
Replace pressure regulator ASSY

Clean

74




FUEL INJECTION SYSTEM

Multi Point Fuel Injection System
MECHANISM AND FUNCTION

General

The Multi Point Fuel Injection {MPFI) system is a system
that supplies the optimum air-fuel mixture to the engine for
all the various operating conditions through the use of the
latest electronic technology.

With this system fuel, which is pressurized at a constant
pressure, is injected into the intake air passage of the cylinder
head. The injection quantity of fuel is controlled by an inter-
mittent injection system where the electro-magnetic injection
valve (fuel Injector} opens only for a short period of time,
depending on the quantity of air required for one cycle of
operation. In actual operation, the injection guantity is
determined by the duration of an electric pulse applied to the
fuel injector and this permits simple, yet highly precise meter-
ing of the fuel.

Further, all the operating conditions of the engine are con-
verted into electric signals, and this results in additional
features of the system, such as large improved adaptability,
easier addition of compensating element, etc. The MPFI
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.

Air Flow Meter

The MPFI TURBO system employs a hot-wire type air flow
meter.

This air flow meter converts 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 wire) located in the air intake.

The features of this flow meter type are as follows:

1} High-altitude compensation is made automatically.

2} Quick response.
3] There are no moving parts.
4) It is compact.

2-7
Hot wire
Y
{ 1
Air flow
’L‘ \\_ W——’l
Hot wire
L.2-889

Fig. 77
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Throttle Body

In response to the depressing stroke of the throttle pedal, the
throttle body opens/closes its valve to regulate the air volume
to be taken in the combustion chamber. Negative pressure
{positive pressure at supercharging) generated according to the
opening of the throttle valve is applied to the pressure ports
for EGR control and canister purge. This pressure is used for
contrelling EGR valve and canister purge.

During idling, the throttle valve is almost fully closed and the
air flow through the body is less than that passing through the
carburetor. Mare than half of the air necessary for idling is
supplied to the intake manifold via the idle bypass passage.
Turning the idle adjust screw on the idle bypass passage can
change the air flow to adjust the number of revolutions in
idiing. Further, to prevent the number of revolutions from
decreasing while the air conditioner is turned on, the fast idle
bypass passage is provided which has the valve operated by
the fast idle solenoid.
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The fast idle engine rpm can be adjusted by turning the
fast idle adjusting screw.

Vacuum nipple

L2-820
Fast idle solenoid
Idle adjusting screw

ﬁ‘n

|

fThrot'cle valve —Coolant passage

i
3 L)
Fast idle \ L

by-pass passage
Fast idle adjusting screw

Idle by-pass passage

L2-238

Fig. 78

THROTTLE SENSOR SYSTEM

A throttle position sensor is provided with a potentiometer
and idle switch interlocked with the throttle valve shaft is
utilized.

This throttle position sensor sends the MPF| control unit a
potentiometer output signal corresponding 1o 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 deceleration as well
as idling.
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Throttle opening signal
;— Power supply

\GND

Full contact
GND
1 Idle contact
(s]c[x ®
O
d I}
| Throttle sensor
/

J

L2-891

Fig. 79

Ignition System

The ignition system is composed of a battery, an ignition coil,
a distributor, spark plugs, knock sensor, MFF!I control unit
and wires.

The crank angle sensor built-in distributor detects the refer-
ence crank angle and the positioned crank angle. Electronic
signal of both angles is transmitted to MPF| control unit which
is used in common by fuel injection system.

The MPFI control unit calculates the spark advance angle and
determines the spark timing.

The electronic signal of spark timing determined by control
unit is transmitted to the power transistor where it makes
the primary circuit to ignition coil, whereby high voltage
current is generated in the secondary circuit.

The high voltage of secondary circuit is distributed to the
spark plug of each cylinder and discharged there.

UNDER NORMAL OPERATING CONDITIONS

The spark advance angle is calculated from the following three
factors.

1) Engine speed compensation.
2) Advance when starting the engine.
3) Advance in all driving conditions except starting the

engine, after engine speed exceeds the preset value.
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WHEN KNOCKING OCCURS Knocking Retard. bl Knocking is Advance
A signal is transmitted from the knock sensor to the MPFI ocours. ) eliminated. gradually.
control unit. The MPF| contro! unit then retards spark timing t
to prevent engine knocking, Feedback
MPFI Battery
__L ]F""'I @
= Ignition-starter
switch
] =
1 [~ - - -~ -
1 - — | !
! MPFI ccntrol—/ '_'| 1 1 |
| unit X I : : I
: Knock-control : b | Il
| unit | : : |
Power L I | |
transistor I | [ |
. ! L
Ignition coil ir
Ly
I
il
11
| |
!
I
|
X
¥
[
U= 1 Coolant
temparature
- sensor
sensor L2-778
Fig. 80
KNOCK SENSOR
Lead washer
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 converts O-ring
knocking vibrations into electric signals.
It consists of a piezo-electric element, weight, andcase. | | [NE¥j
if knocking occurs in the engine, the weight in the case
moves causing the piezo-electric element to generate a voltage.
Terminal
Piezoelectricity L2-893
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Fig. 81
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Air-Fuel Ratio Learning
Control System

This system has been developed to stabilize the quality of the
hot-wire type air flow meter and fuel injector and to maintain
their original performance by correcting their qualitative
variation and aging.

By learning the feedback control amount of the O, sensor, the
system controls the control unit to automatically set a coeffi-
cient of correction; thereby, the fuel injector always achieves
fuel injection under the optimum condition.

0. Sensor

The O, sensor is mounted on the center exhaust pipe between
the turbocharger and the rear exhaust pipe. It is used to sense
oxygen concentration in the exhaust gas. If the fuel ratio is
leaner than the stoichiometric ratio in the mixture {i.e. ex-
cessive amount of air), the exhaust gas contains more oxygen.
To the contrary, if the fuel ratio is richer than the stoichio-
metric ratio, the exhaust gas hardly contains oxygen.
Therefore, examination of the oxygen concentration in ex-
haust gas makes it possible to show whether the air/fuel 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 be-
tween the inside and outside of the tube. Platinum is coated
on the inside and outside of the zirconia 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 connected to the MPFI control unit through the harness.

Zirconia tube

Connector

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 in 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 small difference in the oxygen con-
centration. The electromotive force is very small.

The difference in oxygen concentration changes greatly in the
vicinity of the optimum air-fuel ratio, and hence the change
in the electromotive force is also large. By inputting this
information into the MPFI control unit, the air-fuel ratio of
the supplied mixture can be determined easily. The O, sensor
does not generate much electromotive force when the tem-
perature is low. The characteristics of the electromotive force
stabilize at temperatures of approximately 300 to 400°C
{572 to 752°F).

On California models, a ceramic heater is used to improve
performance at low temperatures.

Electromaotive
force

Atmosphere

Exhaust E xhaust
gases gasas
=D
A21-224
Large Theoretical air-fuel
ratio

o

§ {Rich signal) To be ]udgnd
89 as rich
84 ' Comparison
g3 (ko
=0
- l
€3 .
ec To be judged
E & as lean
Ta wigna”

|
Small Airfuel —  ~Large
Smmall ratio
A21-225

L2-1509

Fig. 82

Fig 83
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Fuel Injector

The fuel injector injects fuel according to the valve open
signal received from the MPFI control unit.

The nozzle is attached on the top of the fuel injector. The
needle valve is lifted by the solenoid coil through the plunger
on arrival of the valve open signal.

Since the injection opening, the lifted level of needle 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 MPF| control unit.

At the fuel inlet of the injector, the filter is mounted to pre-

vent dust from entering.

A21-219

Fig. 84

Auxiliary Air Valve

The auxiliary air valve is used to increase air flow when the
engine is started up at a low temperature and the following
warmup is performed. It consists of the coiled bimetal, the
bimetal-operated shutter valve, and the electric heater ele-
ment for bimetal. The passing air flow {at start-up) is increased
as the temperature becomes lower. After start-up of the
engine, the heating is performed by the heater to which
current is supplied from the fuel pump relay circuit. Thereby,
the shutter valve turns gradually to decrease the air flow. After
a certain elapsed time, the shutter valve is closed.

Auxiliary air valve

Rotary valve /—Valve fulcrum

Qo -1

p—

Coiled bimetal

! PTC heater

A21-222

Fig. 85

Coolant Thermosensor

The coolant thermosensor is equipped on the waterpipe which
is made of aluminum alloy. Its thermistor changes resistance
with respect to temperature.

To the MPFI control unit, the thermosensor sends the coolant
temperature signal which is decisive for the fuel volume to be
injected.
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Fig 86

Pressure Switch

Two positive pressure switches, which are combinations of a
pressure withstanding diaphragm and microswitch, are
mounted in front of the body strut mount. One switch
operates when the intake manifold pressure reaches +6.7 kPa
(+50 mmHg, +1.97 inHg} causing the TURBO indicator lamp
to illuminate indicating that the turbocharger has begun its
supercharging operation. At the same time, it also transmits
the heavy load signal to the MPFI control box for cancelling
the air-fuel ratio feedback control. The other switch operates
at a pressure of +62.7 kPa (+470 mmHg, +18.50 inHg) for
cutting off fuel when an abnormal rise in supercharging
pressure occurs, due to a failed turbocharger waste gate or
other fault, thereby preventing damage to the engine.

Fig. 87

Pressure Regulator

The pressure regulator is divided into the fuel chamber and
the spring chamber by the diaphragm as illustrated below. Fuel
is fed to the fuel chamber through the fuel inlet connected
with the injector. A difference in pressure between the fuel
chamber and the spring chamber connected with the intake
manifold causes the diaphragm to be pushed down, and fuel
is fed back to the fuel tank through the return line.

By returning fuel so as to balance the above pressure differ-
ence and the spring force, the fuel pressure is kept at a con-
stant level 250,1 kPa {2.55 kg/cm?, 38.3 psi) against the in-
take manifold pressure.

Pressure regulator
/ “:‘: 019
— Ty
o D - =
==
v N}
2 )
\
L2-637
To intake manifold
A21-218
Fig 88
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Turbocharger System
General

The turbocharger performs supercharging with use of the
wasted energy in the high temperature exhaust gas. It provides
the following features:
® | ess power loss with use of the exhaust gas energy.
® Lightin weight and compact in size for better adaptability.
® Better matching with the engine load.
® Easy and efficlent adjustment of the supercharge pressure
by bypassing through the exhaust gas passage.
The turbocharger system for recent passenger cars places em-
phasis on low speed rather than high speed. More specifically,
its supercharging performance is designed to be effective even
at low engine speed with larger torque for enhancing both the
fuel efficiency and power cutput. (In contrast, the conven-
tional turbocharger is effective only at high engine speed.) The
turbocharging effective at low engine speed minimizes a draw-
back of the conventional system which must take a certain
time before the supercharging becomes effective through
acceleration from low speed.
In the engineering of this turbocharger system, particular
consideration has been given to the above performance. 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 response and superb operabili-
ty.

Regulation of Supercharging Pressure

BASIC FUNCTION OF THE WASTE GATE
VALVE

As the engine speed increases with the opening of the throttle
valve, the amount of exhaust gas increases. This leads 1o in-
crease 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 occur-
rence 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 waste gate valve and its
controller are equipped. By sensing the supercharging pressure,
the waste gate valve restricts it below a predetermined level.

= NI
Waste gate
/valve

Turbocharger

Waste gate valve

\ =
controller

L2-247

Fig. 89

While the supercharging pressure is lower than the pre-
determined level, the waste gate valve is closed so that all the
exhaust gas is carried through the turbine.

AB-718

Fig. 80

When it reaches the predetermined level, the waste gate
controller lets the supercharging pressure to press the dia-
phragm, causing the linked waste gate valve to open.

With the waste gate-valve opened, a part of the exhaust gas is
allowed to flow into the exhaust gas pipe by bypassing the
turbine.

This decreases the turbine rotating energy to keep the super-
charging pressure constant.

It means P, — P, = constant
P, : Atmospheric pressure
P,: Supercharging pressure
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=

e

4
PI.

D

L2-248

Fig. 91

CONCEPT OF THE WASTE GATE VALVE

CONTROL

The higher the altitude, the lower the atmospheric pressure
(P} and supercharging pressure {P,}. The duty solencid valve
acts as a control to maintain maximum supercharging pressure
{P;) under absolute pressure,

%
J QA

=

ol

Control

unit

L2-894

Fig. 92
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Max P, = const {Absolute pressure 152.0 — 154.6 kPa {1,140
— 1,160 mmHg, 44.88 — 45.67 inHg)

P, kPa (mmHag, inHg)

1546 ————————— —
(1,160, i "
45.67) |
|
|
[
I Engine
: revelution (rpm)
Approx. 2,400
L2-1560
Fig. 93
~
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Lubrication of Tufbocharger

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 and outside during running.

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

Compressor impeller

Compressor housing

sy : Engine ofl
Turbine
housing
] =
Exhaust . B
gas TR oY
g

Turbine wheel

.2-249

Fig. 94

Cooling of Turbocharger

The turbocharger is water cooled for higher reliability and
durabifity. 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 thermo-
stat case in the intake manifold through a pipe.
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Coglant inlet pipe

Qil outlet hose L2.250

Fig. 95
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COMPONENT PARTS

Throttle Body

1 Throttle body
2 Throttle switch

L2-1685

Fig. 5
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TROUBLESHOOTING

Self-diagnosis System
List of Trouble Codes

Trouble code ftem See page
11 Crank angle sensor {No reference pulse} p128
12 Starte.r switch (Continuously in ON position or continuously in OFF position while p130

cranking)
13 Crank angle sensor {No position puise) p131
14 Fuel injectors #1 and #2 (Abnormal injector output) p133
15 Fuel injectors #3 and #4 {Abnormal injector output) p134
21 Water temperature sensor {Open or shorted circuit) p135
22 Knock sensor {Open or shorted circuit) p136
23 Air flow meter (Open or shorted circuit}) p137
K1 Throttle sensor {Open or shorted circuit) p138
32 O, sensor {Abnormal sensor signal} p139
33 Car-speed sensor {No signal is present during operation} p141
3b Purge control solenoid valve (Solenoid switch continuously in ON or OFF position) p143
41 System too lean pl144
42 Idle switch {Abnormal idle switch signal in relation to throttle sensor autput) p145b
44 Duty solenoid valve (Waste gate control} pl147
51 Neutral switch {Continuously in ON position} p146
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Intake Manifold

Fuel pipa ASSY RH
2 Fuel pipe ASSY LH
3 Fuel injector
4 Holder plate
5 Insulator
6 Holder

9 Purge control solenoid valve
10 Coolant thermosensor
11 Pressure regulator

8 EGR solenoid valve
12 Water pipe

1
14 Intake manifold

13 Thermometer

12-898

Fig. 98
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Turbocharger

Fig. 99

—_ =

- OO0~ O WN =

Qil inlet pipe

Air intake duct

Air intake hose

TURBO cooling inlet pipe
Air intake hose

TURRBO inlet duct

Waste gate valve controller
Turbocharger

TURBO cooling pipe

Qil outlet pipe

Throttle body

L2-899
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Air Intake System

Chamber duct 1
Chamber

Chamber duct 2

AIr cleaner element
Air flow meter ASSY
Air intake boot

Duct B

Upper case

Gasket

Lower case

1

2
3
4
5
6
7
8
9
0

iy

L2-900
Fig. 100
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SERVICE PROCEDURE
Precautions in Servicing

1} Never connect the battery in reverse polarity.

® The MPFI control unit will be destroyed instantly.

® 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.

® A large counter electromotive force will be generated in
the alternator, and this voltage may damage the electronic
parts such as MPF| control unit, etc.

3) Before disconnecting the connectors of each sensor and

the MPFI control unit, be sure to turn off the ignition switch.

® Otherwise, the MPFI control unit may be damaged.

4) The connectors to each sensor in the engine compartment
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.
B} Every MPFl-related part is a precision part. Do not drop
them.
6) Cbserve the following cautions when installing a radio in
MPF| equipped models.
a. The antenna must be kept as far apart as possibte
from the control unit.
{The MPFI control unit is located under the sieering
column, inside of the instrument panel lower trim panel.)
b. The antenna feeder must be placed as far apart
as possibte from the MPF [ control unit and MPFI harness.
c. Carefully adjust the antenna for correct matching,
d. When mounting a large power type radio, pay speciat
attention to items a. thru c. above.
® [ncorrect installation of the radio may affect the operation
of the MPFI control unit.
7) Before disconnecting the fuel hose, disconnect the fuel
pump connecter and crank the engine for more than five
seconds to release pressure in the fuel system. If engine starts
during this operation, run it until it stops.

Air Flow Meter

INSPECTION

1) Check for leaks or damage in the connection between the
air intake boot and air flow meter, Repair any defect noted.

2} Remove the connectors from the air flow meter, the air
intake boot, and the air flow meter for the air cleaner case in
the order stated.

3) Check the exterior of the air flow meter for damage,

91

4} Check for foreign matter, water, or oil in the air passages,
especially in the by-pass. If any abnormality is noticed, replace
the air flow sensor.
5) If no defect is found in the visual checks above, conduct
the following inspections.
{1) Turn the ignition switch OFF (engine off).
{2) Attach the air flow meter to the air cleaner.
{3} Disconnect the air flow meter, and remove the rubber
cover from the connector.
Conduct the following checks by attaching the tester
check pins to the connector terminals on the side from
which the rubber cover has been removed.

\ \ I'[_“-\
‘ I'gr/_‘/;‘\\
iz S L
(RS s==] | iNNp
LB S

Air flow meter

L}
U
Rubber cover &

Air flow meter connector {Body side)

= = LgR: Burn-off signal
!LgF!lSAl B IBRlSAl J SA : Power supply
BR : GND

SA . Sensor signal

L2-1593

Fig. 101

(4} Measure resistance between the body and ground
terminals (B} and (BR}.

Specified resistance:
1082, max.

If resistance is greater than 10£2, check the harness and
internal circuits of the control unit for discontinuity, and
the ground terminal on the intake manifold for poor
contact.

{5} Turn the ignition switch ON (engine off).
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(6) Connect the air flow meter connector.
{7) Measure voltage across power terminal (SA) and the
body.

Specified voltage:
10V, min.

If voltage is outside specifications, check the condition of
the parts (battery, fuse, control unit harness, connector,
etc.) in the power line.

{8) Attach the positive lead of a tester to signal terminal
{SA) and the negative lead to the ground terminal (BR).
Measure the voltage across the two terminals.

Specified voltage:
1-2v

If voltage is outside specifications, replace the air flow

{9) Remove the air flow meter from the air cleaner.
(The air intake boot need not be removed.}

(10} Blow air from the air cleaner side to check if voltage
across terminals {SA) and {B) is greater than that measur-
ed in step (7) above. If not, replace the air flow meter.
{(11) Install the air flow meter on the air cleaner.

(12) Start the engine.

(13} Warm up the engine until the coolant temperature
reaches approximately 80°C {176°F).

{14) Drive at speed greater than 24 km/h {15 MPH) for
at least one minute,

{15) Race engine above, 2,000 rpm.

{16) While idling the engine, monitor voltage across
terminal (LgR} of the air flow meter connector and the
body. {0V under normal operating conditions is OK.)

{17) Turn the ignition switch OFF. Check if 12 volts are
present across the terminal {LgR} andithe body for one
second shortly after the ignition switch has been turned

meter. OFF. If not, check the harness from the control unit to
the air flow meter for discontinuity.
Air flow meter
Control unit ocrplalos
e
:sﬂ] Fuse No. 11
= MSEG
T T 1B g 8 ‘I 5j Fusible link
(Black) FI T T T o0 £
T 1= = M @ {Black)
A . .
L2-1594
Fig. 102

Throttle Body

INSPECTION AND ADJUSTMENT

THROTTLE SENSOR
Idie contact

Insert a thickness gauge between the stopper screw of the
throttle body and the stopper {portion (@)}, and check for
continuity between {@® and ©)).

1) Make sure that @ and (€ are conducting when the
throttle is closed fully.

2) Make sure that B and (© are conducting when the
thickness of gauge is 0.55 mm {0.0217 in} {this corresponds to
throttle opening of 1.5%).

3} Make sure that (&) and (C) are not conducting when the
thickness is 0.92 mm (0.0362in) {this corresponds to a
throttle opening of 2.5°).

4} If the above standards are not satisfied, loosen the screws
{two) securing the throttle switch to the throttle body, and
turn the throttle switch main body untii the correct adjust-
ment is obtained.

Idle contact @

e—Portion G

By
Stopper screw
[" (Do not adjust}
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Fig. 104

Throttle sensor

il

Throttle switch

(Black)@I

mlr;l

Control unit
16
22

BR
B

w
LW

21
25

E82) (Black)

Fa¥ o 1
LW Blw

{Black}
FaY ~—
|

L2-1625

Fig. 105

Throttle opening signal

1) Measure resistance between terminals (1) and (3} .

Specified resistance:
6 - 18 k&2

If resistance is outside specifications, replace the sensor.
2)  Measure resistance between terminals (1) and (@) .

Specified resistance:
5.8 — 17.8 k{2 (Throttle closed)
1.5 — 5.1 k{2 (Throttle apen)

Ensure that resistance changes smoothly between the fully-
closed and fully-opened throttle positions. If resistance is
outside specifications, replace the sensor.

Throttle sensor side

n_ 0 1

py

: GND
: Sensor signal
3 : Power supply

N

L2-1605

Fig. 106

DASH POT

1) Warm-up the engine sufficiently, and check that the idle
speed is as specified.

2) Under the non-tcaded state, turn the throttle lever by
hand and increase engine speed until the end of the dash pot
is off the throttle cam.

3) Gradually return the throttle lever, and read the engine
rpm when the throttle cam contacts the end of the dash pot.

Engine rpm 2,800 — 3,400

4) If the engine rpm is not within this range, loosen the lock
nut of the dash pot, and turn the dash pot until this specifi-
cation is satisfied. After adjustment, tighten the lock nut
securely.

5) After adjustment, race the engine and make sure the idle
speed returns correctly to the idle speed as the throttle is
released.
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Fuel Injector and Resistor

INSPECTION '

Using a stethoscope or a long-type screwdriver, make sure of
operating noise (clicking sound) of each injector.

If this operating noise cannot be heard on any injector;

1} Disconnect the control unit connecter

Measure voltage across the body and terminals 48 (W}, 50 {W),
51 (WR) and 52 (WR) of control unit connector {body side),
respectively.

If resistance is greater than 1 MS}, the affected harness is
broken, If QL2, the harness is shorted. Replace the injector.

3} Measure voltage across power terminals RW, RB, R and
RL {engine harness side} and the body.

Specified voltage:
12V [Circuits (1) through @) are OK.]

If voltage is less than 10V, the harness from the battery to the
injector through the resistor is discontinued or shorted.

4} Disconnect the connector from the resistor.
Measure resistance between terminals W and B of the resistor.

Specified voltage:
12V [Circuits (1) through @) in figure are all OK.]

Specified resistance:
5.8 — 6.5 [Circuit 2 is OK.]

If voltage is below 10V in any line, the affected harness from
the battery to the control unit through the resistor and
injector is broken or shorted.

2} Disconnect each fuel injector connector.

Measure resistance between the terminals of each connector.

Specified resistance:
2 — 30 (Circuit B is OK.]

If resistance is outside specifications, replace the resistor.
5) Measure voltage across terminal 5 {R) of body harness
connector and the body.

Specified voltage:
12V [Circuit (D is OK.]

Fuel injector

Fuet injector Fuel injector Fuel injector

No.1 (5) No. 2 No. 3 No. 4
E1D) [whw wire]  EDWAR| D
Control unit & {Black) (Black) {Black) (Black)
ol . = ®
olw | [
51 W8
1Black)
(1107
©)
WHIWRI W | W
© 5o
= E e 2 Fusible link
[} |

{Black) RElR R
RL RW
: @
Resistor L2-1596
Fig. 107
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Auxiliary Air Valve

INSPECTION

1) Pinch the hose connecting the air intake duct and
auxiliary air valve and observe how the engine speed changes.

State of engine Engine speed

Engine idle speed drops as

Wh .o
en engine is cold the hose is pinched.

Reduction in engine speed

When engine |
en engine is hot is within 100 rpm.

S

Fig. 108

When pinching the hose, cover it with a rubber plate or the
like for protection.

2}  As the engine is started, the auxiliary air valve is heated by
the built-in heater and its shutter valve closes aradually. This
causes the engine rpm to be lowered gradually until the
specified idling rpm is reached.
If the engine speed will not drop to the idling rpm smoothiy,
the heater circuit or the heater power supply circuit may be
faulty. In this case, perform the following checks;
(1) Check the resistance value of the auxiliary air valve.
Disconnect the connector of the auxiliary air valve and
measure the resistance between the two terminals, using
acircuit tester.

Resistance value must be other than zero (0}
and infinity (cc).

If the resistance is zero {0) or infinity (e), replace the
auxiliary air valve with a new one.

Fig. 109

(2) Check source voltage.
Disconnect the connector of the auxiliary air valve, and
check voltage on the harness side.

Voltage (when engine is running):
Over 12V

If the voltage is OV or lower than 12V, check the harness
and connector for condition.

Fig. 110
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3} If item 2} above is normal but only item 1) is faulty,
the cause may be as follows:

Cause of trouble

S_yr_nptom Remedy

1 Sticking of shutter valve of auxiliary L]
air valve.
(Sticking in closed direction}

cold.

Engine stalls easily when engine is

Replace auxiliary air

2 Sticking of shutter valve of auxiliary .
air valve,
{Sticking in open direction) [ ]

Engine rpm does not lower smoothly
during warm-up operation.
Engine rpm remains high.

valve,

3 Clogged air passage. Same as @

Check air passage, such as
hose, etc. and clean.

Coolant Thermosensor

INSPECTION  ©

Put the thermosensor in water of various temperatures and
measure the resistance between terminals using a circuit
tester.

if the resistance value is too much out of these ranges, replace
the thermosensor with a new one.

Waterotemg)erature Resistance value
C(°F)
—10 (14) 7—-11.5k8
20 (68) 2—-3k2
50 (122) 700 — 1,00082

Pressure Regulator

The pressure regulator adjusts the fuel pressure to 250.1 kPa

(2.55 kglem?, 36.3 psi) compared to the intake manifold
pressure.

INSPECTION

Disconnect the fuel hose at the pressure regulator connecting
portion and install a fuel gauge.

a. Before disconnecting the fuel hase, first disconnect the fuel
pump connector and crank the engine (more than five
seconds} to release the pressure in the fuel system. If the
engine is started by this cranking, run it until it stops.

h. Be sure to clamp the hose at the connecting portion.

1)  When checking with the engine running
(1) Measure the fuel pressure when the engine is at idle
speed.

Standard:
177 — 206 kPa (1.8 - 2.1 kg/cm?, 26 — 30 psi)

{2) Race the engine, and make sure the fuel pressure
increases correspondingly.
2) When checking with the engine stopped
Set the diagnosis jumper for checking the MPFI system to ON,
and then turn ON the key switch. This will cause the fuel
pump to operate intermittently. Measure the fuel pressure in
this state.

Standard:
Fue! pump ON
Approx. 255 kPa (2.6 kg/em?, 37 psi)
Fuel pump OFF
Approx. 226 kPa (2.3 ka/cm?, 33 psi)
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Tu rbOCharger SVStem Phenomenon Judgement
Supercharging pressure is in the Normal
TROUBLE DIAGNOSIS 49.3 10 57.3 kPa {370 to 430 mmHg,
14.57 to 16.93 inHg) range.
If the turbocharger system fails, any of the following phe-
NOMena can aeeur. Supercharging pressure exceeds the
1} Excessively high supercharging pressure: 57.3 kF.’a .(430 mmHg, 16.93 inHg)
® Engine knocking upper limit.
2} Excessively low supercharging pressure: (1) Cracked or disconnected waste Replace or
® Lack of engine power gate valve control rubber hoses connect

® Poor acceleration performance

® Considerable fuel consumption
3) Oil leak from turbocharger:

® Excessive oil consumption

® 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 ignition timing, matfunction-
ing knock control system, defects in the MPFI control
system.)

INSPECTION

WASTE GATE VALVE

1) Check connecting hose between waste gate valve, turbo-
charger and duty solencid valve for looseness or disconnection,
as well as cracks and damage.

2} Disconnect the waste gate 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/cm?, 9 1o
10 psi}] to the checking rubber hose, and see whether the
waste gate 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 59
to 69 kPa (0.6 to 0.7 kg/cm?, 9 to 10 psi) with a pressure
gauge before applying.

SUPERCHARGING PRESSURE

1} Disconnect the duty solenoid connector,

2} Disconnect the rubber hose from the pressure switch,
and attach a branch connector. Lead the rubber hose into
the passenger compartment, and connect it to the positive
pressure gauge.

3) After warming up the engine, make a test run. Read the
supercharging pressure on the positive pressure gauge when
the vehicle is running at approximately 2,400 rom with a
full-open throttle.

rubber hose.

{2} Inoperative and closed waste gate Replace
valve turbocharger.
Supercharging pressure is below the Faulty
493 kPa {370 mmHg, 14.57 inHg) turbocharger,
lower limit. 1
Replace
turbocharaer.

DUTY SOLENOID VALVE (WASTE GATE
CONTROL)

1} Disconnect the duty solenoid connector,
2} Measure resistance between the terminals of connector
{solenoid side).

Specified resistance:
17 — 2122 [at 20°C (68°F)]

If resistance is outside specifications, replace the solenoid.
3} Measure resistance between each terminal of solenoid
connector and the body.

Specified resistance:
1 M£2, min.

If resistance is outside specifications, replace the solenoid.

TURBOCHARGER
Oil leakage from the exhaust gas side (turbine side)

Remove the center exhaust pipe and examine the turbo-
charger 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.)

97



2-7

FUEL INJECTION SYSTEM

Oil leakage from the inlet side (blower side)

1) The turbocharger is not necessarily leaking oil when oil is
prasent 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 accom-
panied 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 ram (0.0035 in)

L.2-249

Fig. 111

b. Radial rattling:

0.17 mm (0.0067 in) when the turbine side and blower
side of the shaft are moved circumferentialy at the same
time.

L2-840

Fig. 112

o8

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 turhine 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 turhine biades will be
instantaneously destroyed when the turbocharger is put into
operation.

Qil leakage from the connection of the oil delivery
pipe

Visually inspect the connections of the oil delivery pipe with
the turbocharger and oil pump. If 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)

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.
1f the hose is faulty, replace with a new one.

Tightening torque:
22 —-25N:m
(2.2 — 2.5 kg-m, 16 — 18 ft-Ib}
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Air Intake System

Air Cleaner Assembly

REMOVAL AND INSTALLATION

1} Disconnect connector from air flow rmeter.

2} Remove engine harness from clip.

3) Loosen hose clamps securing air intake boot, and remove
air intake boot connecting with air flow meter.

4} Remove bolts, and detach the air cleaner ASSY from
chamber.

) Move air cleaner ASSY toward engine, and take it out
from body.

installation is in the reverse order of removal procedure.

Chamber Assembly

REMOVAL AND INSTALLATION

1} Remove mud guard.
2} Remove washer tank.
3} Remove nuts, and remove chamber ASSY from body.

Installation is in the reverse order of removal procedure.

TURBO Cover

REMOVAL AND INSTALLATION

1) Remove TURBO cover A.

2) Remove one bolt securing TURBO cover B to center
exhaust pipe.

3) Remove turbocharger.

4) Remove TURBO cover B from front exhaust pipe.

Installation is in the reverse order of removal procedure,
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TROUBLESHOOTING

General Troubleshooting Table

*: The CHECK ENGINE light hlinks.

*1: The CHECK ENGINE light blinks when contact is resumed during inspection (although poor contact is present in the
D-eheck).

*#2: The CHECK ENGINE light lights when the mixture is leaner than that specified and does not light {U-check) or blink
{D-check) when the mixture is richer.

*3: The CHECK ENGINE light lights when abnormality is detected in the D-check mode if the idle switch persistently remains
off with the accelerator pedal released.

Symbols shown in the table refer to the TROUBLE
degree of passibility of the reasan for

the trouble {“Very often” to “Rarely”’). 1 Engine will NC_J !mtual comb_usnon
© : Very often 2 not start Initial combustion occurs.
O : Sometimes 3 Engine stalls after initial combustion,
A : Rarely . 4 Rough idle and engine stall
¥r ¢ QOccurs only in extremely
low temperatures 5 Inahility to drive at constant speed
6 Inability to accelerate and decelerate
7 Engine does not return to idle.
8 Afterburning in exhaust system
9 Knocking
10 Excessive fuel consumption
11
U gng?l{l(E light U-check mode & read memory mode
D operation D-check mode
CHE
TROUBLE No. ENGINE ligh POSSIBLE CAUSE
112|314 |5]6 |7 |89 (10 U | D
AIR FLOW METER
w|© AlA|O ON | ON ® Connactor not connected
A|l©|O|O @|0|aA ON | ™1 ® Poor contact of terminal
w|© AlO]|A ON | ON ® Short clreuit
% | @ A|ALO ON | ON #® Discontinuity of wiring harness
O[O0 |0 A|D|O *2 | "2 ® Performance charactsristics unusual
COOLANT THERMOSENSOR
w| O O C|(0|0O ON | ON & Connactor not connected
AlA|@|O|0O ©|A|O ON [ "1 ® Poor contact of terminal
| O |w O |00 ON | ON & Short circult
w| O |w O 0|0 |0 ON | ON ¢ Discontinuity of wiring harnass
(O % Q Cl o0 2 "2 ® Performance characteristics unusual
IDLE SWITCH OF THROTTLE SENSOR
Ol (@) OFF | ON ® Connector not connected
O O ON | "1 ® Poor contact of terminal
QA o ON | ON ® Short circuit
A C OFF| ON ® Discontinuity of wiring harness
@] OFF| *3 ® |mproper adjustment
112 |3(4|(6|5|7|8|9 |10 U D
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CHECK
TROUBLE No. ENGINE lght POSSIBLE CAUSE
112 (3145|6789 (10 ) D
THROTTLE SENSOR
© © ON | ON ® Connector not connected
S\ 0 Q ON | ™1 ® Poor contact of terminal
A @) © ON | ON ® Short circuit
@) (@] ON | ON ® Discontinuity of wiring harness
O|0O|A|C|© © QOFF| * ® Performance characteristics unusual
PRESSURE REGULATOR
O|0O|©0|le|© |0 A *2 | *2 #® Sensing hose not connected
A O @] O OFF| * ® Fuel pressure too high
Oo|0o|(0 |0 |© |0 (@) *2 | *2 ¢ Fuel pressure too low
FUEL INJECTOR
©Ie|0|0|0 C|C ON | *1 ¢ Connector not connected
C|Oo|C|©|D @] ON | ON ® Poor contact of terminal
|00 |0 |0 0 ON | ON ® Short circuit
| O©|Cj0]|0 0|0 ON | ON ¢ [Discontinuity of wiring harness
AJO|O|A|C OlA]|OC 2| 2 ® Performance characteristics unusual
AlO|A|A|O oA 2| *2 ® Clogged filter
A|lO|[OC|0O]|0O QA 2| %2 ® Clogged nozzle
o QOFF| * ® Stuck open
Q O O QOFF| * ® Slight leakage from seat
CRANK ANGLE SENSOR
© ON | ON ¢ Connector disconnected
C|C|Q©|O|C Q|0 ON | ™ ® Poor contact of terminal
Q ON | ON ® Short circuit
© ON | ON ® Discontinuity of wiring harness
POWER TRANSISTOR OF IGNITION COIL
@ OFF| * & Cannector not connected
C|0o|o|0|© Q OFF| * ® Poor contact of terminel
© OFF| * ® Short circuit
© QFF| * ® Discontinulty of wiring harness
AlR REGULATOR
© OFF| * ® Connector not connected
C|O]|0 OFF| * ® Short circuit
© OFF| * ® Discontinuity of wiring harness
KNOCK SENSOR
e ON | ON ® Connector not connected
o0 ON | ON ® Short circuit
© ON | ON ® Discontinuity of wiring harness
DUTY SOLENOID
A OFF| * ® Connector disconnected
OFF| * ® Poor contact of terminal
8] OFF| * ® Short circuit
A OFF| * ® Discontinuity of wiring harness
Q|00 |0|0|0O OFF| * ® Disconnected or cracked hose
1121314516 |7|819110 U D
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TROUBLE No. CHESK
ENGINE light POSSIBLE CAUSE
1 4|165|6|7]|8 10 ] D
ENGINE GROUNDING
O ON ® Disconnected engine grounding terminal at intake manifold
© 0|00 ON| ™1 ® Poor contact of engine grounding terminal
O ON ® Discontinuity of wiring harness for engine grounding
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Self-diagnosis System

General

The self-diagnosis system detects and indicates a fault in
various inputs and outputs of the complex electronic control,
The warning lamp {CHECK ENGINE light} on the instrument
panel indicates occurrence of a fault or trouble, and also the
light emitting diode (LED} in the control unit indicates a
trouble code,

Further, against such a failure of sensors as may disable the
drive, the fail-safe function is provided to ensure the minimal

driveability.
S~
\ (]
O, monitor lamp{LED}

MPFI Control box

L2244

Function of Self-diagnosis

The self-diagnosis function has four modes: U-check mode,
Read memory mode, D-check mode and Clear memory mode.
Two connectors {(Read memory and Test mode) and two
lamps (CHECK ENGINE light and O, monitor) are used. The
connectors are for mode selection and the lamps monitor the
type of problem.

RELATIONSHIP BETWEEN MODES AND
CONNECTORS

Mode Engine Read memory Test mode
connector connector
U-check Ignition ON DISCONNECT | DISCONNECT
Read mermory Ignition ON CONNECT DISCONNECT
D-check lgnition ON | DISCONNECT CONNECT
Clear memory | (SMYMONON 1 nhunEeT | cOnNECT
{engine on}

Fig. 113

SELF-DIAGNOSIS FUNCTION

The MPF| control unit executes the computational pro-
cessing on the input information received from various sensors
and produces the output infarmation for driving the fuel
infector, fuel pump, etc,

Aleng with this computational processing, it reads out all the
input/output information to examine matching with the pre-
determined levels (proper values or ranges). If a predetermined
level is not satisfied, i.e., a fault is found, the warning lamp is
signaled to a driver. In this fashion, the self-diagnosis function
is performed.

FAIL-SAFE FUNCTION

For the part which has been judged faulty in the self-diagnosis,
the MPFI control unit generates the associated pseudo signal
(only when convertible to electric signal) and carries out the
computational processing. In this fashion, the fail-safe
function is performed.

U-CHECK MODE

The U-check is a user-oriented mode in which only the MPF{
components necessary for start-up and drive are diagnosed. On
occurrence of a fault, the warning lamp (CHECK ENGINE
light} is lighted to indicate to the user that the dealer’s inspec-
tion is necessary. The diagnosis of other parts 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 lamps are off). It is most effective
in detecting poor contact or loose connections of connectors,
harnesses, etc.

D-CHECK MODE
This maode is used by the dealer to check the entire MPFI
systemn and detect faulty parts.

CLEAR MEMORY MODE

This mode is used by the dealer to clear the trouble code from
the memory after the affected part is repaired.
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Basic Operation of Self-diagnosis System
NO TROUBLE

C: CONNECT X : DISCONNECT
. Read memory Test mode CHECK 0, monitor
Engine connector connector ENGINE light lamp Remarks
ON X X OFF O, monitor
ON O X OFF O, monitor
o Vehicle specification code
*ON X O ] OFF is outputted when CHECK
OFF = Blink ENGINE light is OFF.
All memory stored in con-
* ; trol unit is clearad after
ON O Q OFF - Blink OFF CHECK ENGINE light
blinks.
OFF Vehicle specifi-
{lgnition switch ON) © X ON cation code
EE - — | Before starting the
B 0 " % X ON Ver_ncle specifi- engine, the self-
(lgnition switch ON) cation code diagnosis system
OFF % o z Vehicle specifi- | 3ssumes the engine to
{)gnition switch ON) 0 cation code be in NO TROUBLE
condition.
OFF Vehicle specifi-
(Ignition switch ON}) © © ON cation code
TROUBLE
Engine Read memory Test mode CH ECK. Q, monitor Remarks
connector connector ENGINE light lamp
ON X X ON Trouble code
ON o X ON Trouble code
(memory)
L 2 3
*ON X @] Trouble code | Vehicle specification
OFF~ON code is outputted when
. " CHECK ENGINE light
ON O o OFF - ON Trouble code | 5 OFF.
OFF Trouble code
{fgnition switch ON) © X ON {memory)
STALL
(Ignition switch ON) X X ON Trouble code
STALL
(Ignition switch ON) X O ON Trouble code
STALL
{Ignition switch ON) o © ON Trouble code

*: Ignition timing is set to 20° BTDC (when the engine is on, test mode connector is connected, and idle switch is ON).
**: CHECK ENGINE light remains off until engine is operated at speed greater than 2,000 rpm for at least 40 seconds.
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List of Trouble Codes

Trouble code Item See page
11 Crank angle sensor {No reference pulse) pi28
12 Startelr switch {Continuously in ON position or continuously in OFF position while p130

cranking)
13 Crank angle sensor {No position pulse} p131
14 Fuel injectors #1 and #2 {Abnormal injector output) p133
15 Fuel injectors #3 and #4 {Abnormal injector output) p134
21 Water temperature sensor (Open or shorted circuit) p135
22 Knock sensor (Open or shorted circuit) p136
23 Air flow meter (Open or shorted circuit) pl137
31 Throttle sensor (Open or shorted circuit) p138
32 O, sensor {Abnormal sensor signal} p139
33 Car-speed sensor {No signal is present during operation) p1#
*34 EGR solenoid valve {Solenoid switch continuously in ON or OFF pasition) pid2
356 Purge control solenoid valve {Solenoid switch continuously in ON or OFF position) pi43
a1 System too lean pl44
42 Idle switch {Abnormal idle switch signal in relation to throttle sensor output) pl145
44 Duty solenoid valve {Waste gate cantrol) pl147
51 Neutral switch {Continuously in ON position) pl146

*: Except California model

List of Specification Codes

Specification codes Specification
01 MT, 49-state and Canada
02 MT, California
03 AT, 49-state and Canada
04 AT, California
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SPECIFICATIONS AND SERVICE DATA

SPECIFICATIONS

Itern MPFI| model SPF| maodel
Capacity 60R (15.9 US gal, 13.2 Imp gal)
Fuel tank
Location Under rear floor
Type Electromagnetic pin roller
Discharde pressure 422 — 490 kPa 245 — 343 kPa
9ep (4.3 — 5.0 kg/cm?, 61 — 71 psi) {2.5 — 3.5 kg/cm?, 36 — 50 psi)
Fuel pump
95¢ {25.1 US gal, BOR (21.1 US gal,
. 20.9 Imp gal}/H min. 17.6 Imp gal}/H min.
f
Discharge flow [12V at 299.1 kPa [12V at 147 kPa
{3.05 kg/cm?, 43.4 psil] {1.5 kg/em?, 21 psi)]
Fuel filter Cartridge type
Fuel separator Capacity 1,250 mR {42.3 US fl 0z, 44.0 Imp fl oz}
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COMPONENT PARTS
Fuel Tank

CO~NOA A WN =

M) A — md wd b ol ol ek ol 3
= QW eSO EARLON=2O0O

Fig.

Evaporation hose

Evaporation pipe

Fuel separator

Fuel separator bracket

Hose protector

Grommet

Fuel meter harness

Fuel meter unit

Gasket

Filler cap

Ring

Packing

Filter pipe

Filler hase

Filler hase protector -

Air-vent hose N

Fuel delivery hose A@

Fuel return hose

Evaporation pipe

Evaporation hose Tightening torque N-m (kg-m, ft-lb)

Fuel tank T1: 1.8-3.1(0.18-0.32,1.3-2.3)
T2: 13-23{1.3-2.3,9-17}

L2-606
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COMPONENT PARTS

Fuel Lines

[ . N PRI CRN

10
1
12
13
14
18
16
17
18
19
20
21

Fuel pump

Fuel dalivery hose
Fuel delivery pipe
Pump bracket
Spacer

Cushion

Pump bracket
Fuet filter

Filter bracket
Evaporation pipe
Fusl return pipe
Pipe stay
Evaporation tube
Fuel return hose

Fuel canter pipe ASSY

Canister
Canister bracket
2-way valve

Evaporation tube {TURBO only}
Purge pipe {TURBQ only}

Fuel damper

Fig. 3
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SERVICE PROCEDURE

a. Before starting the joh, be sure to carry out the following.
1} Place “No fire” signs near the working area,
2) Disconnect ground cable from battery.

b. Be careful not to spill fuel on the floor.

Fuel Tank

REMOVAL

1) Remove muffler and rear differential ASSY. {4WD model
only}
2) Remove fuel filler cap and drain fuel from fuel tank.

3} Remove fuel filler pipe protector.

Vs
Fuel filler pipe /

Fig. &

4) Remove clamp and disconnect fuel filler hose from fuel
filler pipe.

5) Remove clamp and disconnect air vent hose from fuel
filler pipe.

6) Loosen clips and disconnect delivery hose, return hose
and evaporation tube from fuel tank.

7)  While holding fuel tank, remove six mounting bolts from
fuel tank and dismount it.

a. Two men are required to perform step 7) ahove.
b. Have a helper support fuel tank, as shown in the figure,
when disconnecting fuel meter harness or evaporation tuhe.

Fig. 6

8) Disconnect harness connector from fuel meter unit.
9) Loosen clips, disconnect evaporation tube, and dismount
fuel tank.

Fig. 7

INSTALLATION

Installation is in the reverse order of removal procedures.
Observe the following:

1) When installing fuel tank, have a helper hold fuel tank
while connecting hoses, tubes and harness connector.

2) Before tightening fuel tank mounting bolts, make sure
hoses, harnesses, etc. are not caught between fuel tank and car
body.
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3) Install hose and tube holddown clips at positions indi-
cated in the figure.

{3) Tighten nuts in numerical sequence shown below, to
specified torque.

1T

L/2

L=25—30mm
(098 — 1.18 in)
E2-036

Fig. 8

Fuel Meter Unit

REMOVAL '

1} Remove floor mat from luggage compartment.
2) Remove access hole lid.
3) Disconnect harness connector from fuel meter unit,

/

P IO
Fuel mater unit

2

/0
LCO nnector

Tightening torgque:
1.8 — 3.1 N-m (18 — 32 kg-cm, 16 — 28 in-Ib)

L2-1692

Fig. 9

4) Remove five nuts and detach fuel meter unijt.

Installation is in the reverse order of removal procedures.
Observe the following:
(1) Discard old packing (85025GA030) after removal.
Replace with new packing.
{2) Ensure sealing portion is free from fuel or foreign
particles before installation.
{Wipe tank mounting holes, packing, etc. clean with a
cloth.)

Fig. 5

(4} Apply a sealant to the edge of access hole lid before
installation.

Fuel Filler Pipe

REMOVAL

1) Completely drain fuel from fuel tank.

2) Remove right rear tire.

3) Open fuel filler flap and remove filler cap.

4) Remove three screws holding packing in place.

5) Remove fuel filler pipe protector.

6) Remove clips and disconnect fuel filler hose and air vent
hose from fuel filler pipe.

Fuel filler hose

Fig. 10
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FUEL SYSTEM

SERVICE PROCEDURE

7) Disconnect fuel filler pipe from underside of car.

INSTALLATION

1) Hold fuel filler flap open.

2} Insert fuel filler pipe into heole in fuel saucer from the
inner side of apron. Align holes in fuel filler pipe neck and
packing and tighten screws.

3) If edges of rubber packing are folded toward the inside,
straighten it with a standard screwdriver.

4} Insert fuel filler hose approximately 25 to 30 mm (0.98 to
1.18in} over the lower end of fuel filler pipe and tighten
clamps. Do not allow clips to touch protector and air vent
pipe.

5) Insert air vent hose approximately 25 to 30 mm {0.98 to
1.18in} into the lower end of air vent pipe and tighten with
clips, as shown in figure.

Fuel filler pipe
L2-029

L=25 —30mm (098 — 1.18 in}

Filler hose

Air vent tube

Fig. 11

L2-030

Fig. 12

6) Install protector together with fuel filler pipe. Check to be
sure clamp for filler hose and clip for air vent hose do not
touch apron.
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Fuel Separator

REMOVAL

7] Remove right trim from luggage compartment,
2) Remove hose protector.

3} Remove fuel separator and bracket as a unit. Be sure not
to scratch the inner side of car body.

4) Disconnect evaporation tube from pipe held to bracket,

Fig. 13

5} Remove fuel separator from bracket.
6) Disconnect tube from fuel separator.

L2.032

Fig. 14

INSTALLATION

Installation is in the reverse order of removal procedures.
Observe the following:

1) When connecting tube between fuel separator and pipe,
insert until it butts up against nipple on the separator side, and
insert the other end up to the marked position on the pipe
side,

2) install fuel separator on bracket such that the pipe can
run through the hollowed section of separator.

Fig. 15

3) Be sure to insert evaporation tube approximately 15 to
20 mm (0.59 to 0.79in) into pipe on bracket. Install clips in
a direction which does not touch other tubes.
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FUEL SYSTEM

Fuel Filter

REMOVAL

1) The fuel system is pressurized. Before removing the hose,
filter, pump, etc., be sure to release the fuel pressure, as
follows:
{1) Disconnect the wiring connector of the fuel pump.
{2} Crank the engine for more than five seconds,
If the engine starts, let the engine run until it stops.
(3) After turning |G switch to OFF, connect the wiring
connector of the fuel pump.
2} Loosen the screw of the hose clamp and pul! off the hose
from the filter.
3} Remove the filter from the holder.

INSTALLATION

1) Connect the hose as illustrated below:

Fitting Hose

e 4 _7(016-028)

When fitting length
is specified

25 — 30 (0.98 — 1.18)

-

e

== --~

e —t

4 —7(0.16 — 0.28)

When fitting length is
not specified

AL
= ‘d—r ‘ 91. =
| i\“‘\ﬂ‘ N
g \"‘\s ——
% .
te!;\g r(:,
AT
Fuel filter ‘\\.
~ d @4
Fig. 16

INSPECTION

1} Check the inside of the filter for dirt and water sediment.

2) If the filter is clogged or cracked, or if the replacement

intervai has been reached, replace the fiiter.

3} If water is found in the filter, shake the filter with its inlet

port facing down, to expel the water.

A21-232

Fig. 17

2) Tighten the hose clamp screw to the specified torgue.

Tightening torque:
1.0 - 1.5 N.m {0.1 - 0.15 kg-m, 0.7 - 1.1 ft-Ib}

3} If the hose is damaged at the clamping portion, replace
the hose with a new one.

4) If the hose clamp is too deformed, replace with a new
one.

5} Fit the hose to the filter, then install the filter to the
holder. Correct the hose position by removing any twist so
that it will not interfere with the filter body or washer tank,
before tightening the screw of the hose clamp.

10
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Fuel Pump

REMOVAL '

1) Release the pressure of the fuel system,

Refer to “REMOVAL 1)” in Fuel Filter for MPFI & SPFi
MODELS.

2} Keep the pump harness connector disconnected.

3} Jack up the vehicle.

4) Clamp the middle portion of the thick hose connecting
the pipe (coupling) and pump. Prevent the fuel from flowing
out of the fuel tank.

Do not bend the hose sharply; otherwise, it may he damaged.

5} Loosen the hose clamp, and disconnect the hose,
6) Remove three purnp bracket mounting bolts, and remove
the pump together with the pump damper.

L2612

1} Connect the leads to the harness connector, and apply a
12-volt power supply to check whether the pumip operates.

a. Keep the battery apart from the pump as far as possible.

b. Be sure to turn the 12V supply ON and OFF on the
bhattery side.

c. Do not run the pump for a long time under non-foaded
condition.

INSTALLATION

1} If the pump and damper have been removed from the
pump bracket, tighten the mounting bolts to the specified
torque.

2) Install the hose using the same procedure as that ex-
plained in ’Fuel Filter’

3) Instalt the pump bracket in position to the vehicle body,
and secure it with bolts,

Use care not to drop the spacer of the cushion rubber.
4} Install the hose.

5} Connect the pump harness connector,
6} Run the pump and check for fuel leaks.

L2-613

Fig. 19

11
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Fuel Delivery, Return and Evaporation Lines

REMOVAL

1} Under body floor, detach fuel delivery hoses, return
hoses, evaporation tubes and 2-way valve.

2-way valve

Evaporation hose

Evaporation hose

—|l

L)
Return hose V
Delivery hose
Delivery hose

Delivery hose

Evaporation hose
P Return hose

Fuel tank

L2-1240

Fig 20

12
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2) In engine compartment, detach fuel delivery hoses, return
hoses, evaporation tubes and canister.

Evaporation hose {main purge line)

Evaporation hose {vacuum line)

Return hose

=»Pressure regulator

Evaporation hose

Delivery hose

Canister

Evaporation hose {second purge line}:
TURBO only

Evaporation hose (to fuel tank)

1L.2.042

Fig. 21

INSTALLATION

Install in the reverse order of removal. 3)

1) Connect delivery hose to delivery pipe with an overlap

of 25 to 30 mm, (0.98 to 1.18 in).

2} Connect delivery hoses and fuel return hose to fuel tank, 4}

fuel pump and fuel filter until they reach the base of each

pipe. 5)
leakage of fuel.

13

Insert evaporation tube into evaporation pipe by approx.
15 mm (0.59 in} and position a clip with approx. 8 mm (0.31
in) from hose end.
When installing 2-way valve, install it with its “TO
ENGINE" mark facing downward.
Be sure to inspect hoses and their connections for any
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ABBREVIATION LIST

A/C pulley

A/D converter

ALT

A/S

ASSY

ASY

AT

ATF

AVG speed
BAT

Cal

CP

C/P

DIFF. LOCK
ECC

ECM

ECS

ECU

E/G

EGR

ETR

FCV

Air Conditioner Pulley
Analog/Digital converter
Alternator

Air Suspension

Assembly

Air Suction Valve
Automatic Transmission
Automatic Transmission Fluid
Engine Average speed
Battery

California

Complete

Crankshaft Pulley
Differential Lock
Electronically Controlled Carburetor
Electronic Control Module
Electric Control System
Electronic Control Unit
Engine

Exhaust Gas Recirculation
Electronic Tuning Radic
Float Chamber Ventilation

FICD

FLT

GND

IC

1GN

INT

I/P

LCD

LED

LH

LSl

MPFI

MT

oD

P/S pulley
REV sensor
RH

SPFI

S/r

sw

VLC

W/P pulley

Fast Idle Control Device
Flucrescent

Ground

Integrated Circuit
Ignition

Intermittent

Idler Pulley
Liguide-Crystal Display
Light Emitting Diode
Left-Hand

Large Scale integrated Circuit
Multi Point Fuel Injection
Manual Transmission
Quter Diameter

Power Steering Pulley
Revolution sensor
Right-Hand

Single Point Fuel Injection
Single-range

Switch

Vacuum Line Control
Water Pump Pulley
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ENGINE ELECTRICAL SYSTEM

SPECIFICATIONS AND SERVICE DATA

ltem Designation
Type Reduction type
MT AT]
Madel ( ) [
028000-8581 028000-3800
Manufacturer NIPPONDENSOQ

Voltage and Output

12V — 1.0 kW

12V - 1.4 kW

Direction of rotation

Counterclockwise (when observed from pinion}

Number of pinion teeth 9
Voltage 11.5V 11V
No-l
o-load e Current 90 A or less
5 characteristics
E Rotating speed 3,000 rpm or more 4 000 rpm ar more
w
Voltage BV 8V
Load Current 230A or less 370A or less
characteristics | . e 6.4 N-m (0.65 kg-m, 4.7 ft-ib} 14 N-m {1.4 ka-m, 10 f1-Ib)
Rotating speed 1,180 rpm or more B80 rpm or more
Voliage 25V 5V
Lock
- Current 300A or less 735A or less
characteristics
Torgue 7 N-m {0.7 kg-m, 5.1 ft-Ib} or more 27 N-m (2.8 kg-m, 20 ft-Ib) or more
Type Rotating-field three-phase type, Voltage regulator built-in type
Model LR160-137 or LR160-138
Regulator type TR1Z-56 {IC)
Manufacturer HITACHI
Voltage and Output 12V — 60A
N Polarity on ground side Negative
I+]
§ Rotating direction Clockwise {when observed from pulley side)
@O
ﬁ Armature connection 3-phase Y-1ype

Rectifying systern

Full wave rectification by six self-contained silicone diodes

Revolution speed at 138 V
20°C {88°F)

1.000 rpm or less

QOutput current

1,250 rpom — 18A or more
2,500 rpm — 49A or more
5,000 rpm — 58A or more

Regulated voltage

14.1 — 14.8V [20°C {68°F)]
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Item Designation

Type Breakerless type with control unit

Model D4P84-03
5 Manufacturer HITACHI
é Firing order 1-3.24
g Rotating direction Counterclockwise

Cap insulation resistance More than 50 M2

Rotor head insulation resistance More than 50 MS2

Type E12-113
= Manufacturer HITACHI
g Primary coil resistance 0.84 —1.02
E Secondary coil resistance i) 8,000 — 12,000

BPRGES-11 {or BPRSES-11, BPR7ES-11) . .. ... NGK

=2 Type and Manufacturer W20EPR-U11 {or W16EPR-U11, W22EPR-U11} . . . Nippondenso
E. RANOYCA . e e Champion
g Thread size mm 14, P=1725

Sperk gap mm {in} 1.0 — 1.1 (0.039 — 0.043)
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COMPONENT PARTS
Starter

MT: 028000-8581

Starter pinion 12 Nut

Felt washer 13 Nut

Armature 14 Spring washer
Ball bearing 15 Magnet switch
Ball bearing 16 Spring

Yoke 17 Steel ball

Brush holder 18 OQverrunning clutch
Brush spring 19 Screw & washer
Through bolt 20 Starter housing
Screw & washer 21 Cluteh roller
Frame 22 Retainer

A25-761

= O WO b WK =

—_

Fig. 1

AT: 028000-9800

Yoke
Armature
Overrunning clutch
Starter housing
Magnet switch
Brush holder
End frame
Starter pinion
Idle pinion
Clutch roller
Retainer
O-ring
Through bolt
Steel ball
Spring

O-ring screw
Screw & washer
Brush spring
Cover

Ball bearing
Ball bearing

W00, bWwWN =

MR = e el o3 = 3 3 e
= DO RO =O

L6-004

Fig 2
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Alternator
LR160-137, LR160-138

T2

Through bolt
Pulley nut set
Pulley ASSY
Rotor ASSY
Ball bearing
Front cover ASSY
Bolt
Retainer
Ball bearing
10 Rear cover ASSY
11 Diode ASSY
12 Rear cover
13 Brush & IC regulator ASSY
14 Bolt
Tightening torque N-m (kg-m, ft-Ib} 15 IC regulator
T1: 3.1-3.9 (0.32 — 0.40, 2.3 — 2.9) 16 Condenser

T2: 39 —59 (4.0 — 6.0, 29 — 43) :; g:z:h ASSY

19 Brush
20 Stator

W ~NH U h W

Fig. 3 A9-414
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Distributor
1 Cap ASSY
2 {Carbon point
3 Rotor head
4 Q-ring
5 Pinion set
Fig. 4 ' L6-1673



ENGINE ELECTRICAL SYSTEM

SERVICE PROCEDURE
Starter
MT (028000-8581)

MAGNETIC SWITCH OPERATION

a. The following magnetic switch tests should be performed
with specified voltage applied.

b. Eack test should be conducted within 3to 5 seconds.
Power to be furnished should be one-half the rated voltage.

1) Checking pull-in coil

Connect a lead wire between negative (-} terminal of battery
and terminal C of magnetic switch body. Then connect a lead
wire between positive {+) terminal of battery and terminal 50.
Pinion gear should spring out when the positive lead wire is
connected. :

Ag-298

Fig. &5

2) Checking hold-in coil

in the same wiring connections as in 1} ""Checking puil-in coil”’
above, disconnect the lead wire from terminal C to see if
pinion gear remains sprung out. [f not, hold-in coil is
malfunctioning.

AQ-299

Fig. 6

PERFORMANCE TEST

The starter should be submitted to performance tests whenever
it has been overhauled, to assure its satisfactory performance
when installed on the engine.

Three performance tests, no-load test, load test, and lock test,
are presented here; however, if the load test and lock test
cannot be performed, carry out at least the no-load test.

For these performance tests, use the circuit shown in figure.

1} No-oad test

With switch on, adjust the variable resistance to obtain 11.6 V
{reduction type}, take the ammeter reading and measure the
starter speed. Compare these values with the specifications.
values with the specifications. (See specifications.)

2) Load test

Apply the specified braking torque to starter. The condition
is satisfactory if the current draw and starter speed are within
specifications. {See specifications.)

3} Lock test

‘With starter stalled, or not rotating, measure the torque
developed and current draw when the voltage is adjusted to
the specified voltage. {See specifications.)

Magnetic

@

Starter
body

e

Battery

vy

Voltmeter
Ammeter

Ammeter

A9-050

Fig. 7
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ENGINE ELECTRICAL SYSTEM

1) Disconnect lead wiring from magnet switch,

2} Remove screws, bolts, etc.

® Two through bolts

& Two screws from starter housing

® Two screws and rear frame

3} Separate starter housing from magnet switch.

4} Separate yoke from magnet switch,

5} Using long-nose pliers, take off brushes, and pull out
brush holder from armature.

Be careful not to scratch brushes, bearing and commutator.
8) Separate armature from yoke.

Be careful not to damage hearings.

7} Separate pinion and overrunning clutch.

a. Magnetic switch should be replaced as a subassembly.
b. Never loesen contact (terminal) bolt,

ARMATURE

1) Check commutator for any sign of burns or rough surfaces
or stepped wear. |If wear is of a minor nature, correct it by
using sandpaper.

2) Run-out test

Check the commutator run-out and replace if it exceeds the
limit.

Commutator run-out:
Standard
0.02 mm (0.0008 in)
Service limit
Less than 0.05 mm (0.0020 in)

A
—

Pl )

A9-394

Fig. 8

3} Depth of segment mica
Check the depth of segment mica.

Depth of segment mica
Standard
0.5 — 0.8 mm {0.020 — 0.031 in)
Service limit
0.2 mm {0.008 in)

Segment

A9-024

Fig. @

4}  Armature short circuit test

Check armature for short circuit by placing it on growler
tester. Hold a hacksaw blade against armature core white
slowly rotating armature. A short-circuited armature will
cause the blade to vibrate and to be attracted to core. If the
hacksaw blade is attracted or vibrates, the armature, which is
short-circuited, must be replaced or repaired.

1 Hacksaw blade
2 Growler tester

A9-026

Fig. 10

5} Armature ground test

Using circuit tester, touch one probe to the commutator
segment and the other to armature core. There should be no
continuity. If there is a continuity, armature is grounded.
Replace armature if it is grounded.
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A9-395

Fig. 171

6) Armature continuity test
Using circuit tester, touch two probes to segments. There

should be continuity at any test points. Replace if it is open-
circuited.

A9-396

Fig, 12

YOKE

1} Field coil ground test

Using circuit tester, touch one probe to field coil end or brush
and the other to the bare surface of yoke body. There should
be no continuity. If there is continuity, field coil is grounded.
Be sure to repair if it is grounded.,

2) Field coil continuity test

Using circuit tester, touch one probe to “C" terminal lead
wire and the other to brush. There should he continuity. If
there is no continuity, field coil is defective.

If field coil is defective, yoke ASSY must be replaced.

AD-398

Fig. 14

BRUSH AND BRUSH HOLDER

1) Brush tength
Measure the brush length and replace if it exceeds the service
limit.

Brush length:
Standard
14 mm (0.55 in)
Service limit
9 mm (0.35 in)

a. If brushes are worn, replace them as entire yoke ASSY or
entire brush holder ASSY.

b. Correct the contact surface of each brush after sandpaper
(No. 300 or higher) has been wrapped around the commutator.

A9-397

A9-399

Fig. 13

Fig. 15
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2} Brush holder insulation test
Using circuit tester, check brush holder insulation. Touch one

probe to holder plate and the other to positive brush holder,
There should be no continuity.

AS-288
Fig. 16
OVERRUNNING CLUTCH
Inspect teeth of pinion for wear and damage. Replace it if

damaged. Rotate pinion in direction of rotation {clockwise).
It should rotate smoothly. But in opposite direction, it shouid
be locked.

A9-400

Fig. 17

BEARING

Check bearings for wear and damage. If bearings are noisy
during operation, they should be replaced.

Bearings

A8-401

Fig. 18

ASSEMBLY

1) Before assembling, completely clean oil or dust off the
surfaces of both commutator and brushes,

2) Apply a sufficient amount of grease to parts where
necessary.

3) Assemble starter pinion and starter housing.
4) Assemble overrunning clutch and starter housing.

Do not forget to assembie steel ball and return spring.

=y,
I

T

S|

¢

A9-404

Fig. 19

5) Assemble brush holder and armature.

A9-405

Fig. 20

10
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6} Assemble brushes by using a long-nose pliers. 11) Tighten two screws in starter housing.

Take care not to damage nar to get oil on brushes.

A9-411
AG406 Fig. 24
Fig 21
7) Assemble rear frame and yoke. 12) Tighten two through bolts in yoke,
B} Assemble yoke and magnet switch.
8) Assemble starter housing and magnet switch.
A9412
Fig. 25
AZ-409
Fig. 22
10) Tighten two screws in rear frame. 13} Connect lead wire to magnet switch.
AS410 AS-413
Fig. 23 Fig. 26

1
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AT (028000-9800)

TEST

MAGNETIC SWITCH
Be sure to complete each test within a few seconds.

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 C

Terminal 50
Terminal M

L6-008

Fig. 27

2) Holding-in test
Disconnect |ead from terminal C with pinion extended. Pinion
should be held in the extended position.

Terminal C

Fig. 28

3) Return test

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

12

Terminal 50

Terrminal M

L6-010

Fig. 29

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 whensver testing the
starter.

The starter should be checked for the following three items.

1. No-load test: Measure the maximum rotating speed and
current under a ne-load state.

2. Load test: Measure the magnitude of current needed
to generate the specified torque and rotat-
ing 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 standards:

No-load test (Standard):
Voltage/Current
11V/90A max.
Rotating speed
4,000 rpm min.

Terminal 50

Terminal C

Terminal M

Tachometer

P

Fig. 30
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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 controlling braking force
applied to starter.

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

Torque
gauge

Load test {Standard):
Voltage/Load
8V/14 N-m (1.4 kg-m, 10 ft-lb)
Current/Speed
370 A max./880 rpm min,

Tachometer

Torque
gauge

Fig. 31

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):
Voltage/Current
5V/735 A max.
Torque
27 N'm {2.8 kg-m, 20 ft-Ib) min.

13

Fig. 32

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 attribut-
able to excessive contact resistance between brush and com-
mutator; whereas, normal current and insufficient torque may
be attributable to shorted commutator or poor insulation.
Starter can be considered normal if it passes no-load and stall
tests; therefore, load test may be omitted.

DISASSEMBLY

1) Disconnect lead wire from magnetic switch.

Magnetic switch

Lead wiring

L6-014

Fig. 33
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2}  Remove through-bolts from end frame. 5) Separate yoke from end frame.
Yoke
Through-bolt
End frame LB-015 End frame L&-018
Fig. 34 Fig. 37
6} Remove brush by lifting up positive (+) side brush spring
using long-nose pliers.
3} Remove yoke from magnetic switch.
Be careful not to damage brush and commutator.
Brush holder
Magnetic switch L6016
Fig. 35
Fig. 38
7} Remove armature from yoke.
4} Remove screws securing end frame to brush holder, Be careful not to drop armature.
Screw
4
Armature
End frame
L6017 Yoke L6-020
Fig. 36 Fig. 39

14
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8) Remove screws securing magnetic switch to housing.

Magnetic switch LE-021

Fig. 40

Remove housing from magnetic switch.

Housing Magnetic switch L6-022

Fig. 471

9) Remove clutch from housing.

If pinion is placed on the outside of housing, first remove snap
ring then take out clutch.

For removal of snap ring, see step 10).

10} Removal of snap ring {Models with pinion set on outside
of housing).

{1) Press down housing to push out pinion.

/ Starter pinion
Housin;,—\
l
1
]

I |

=

\ 4

L6-024

Fig. 43

(2) Press down pinion stop collar using jig as shown, until
snap ring comes out.

Jig {rod}

Pinion stop collar

L6025

Fig. 44

(3} Remove snap ring using circlip pliers.

Remove pinion from clutch shaft, then take out clutch
from housing.

L6-023

Snap ring

Circlip pliers

Fig. 42

16

Fig. 45
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11} Take out steel ball from clutch.

Be careful not to lose steel ball.

L6-027

Fig. 46

12) Remove idle gear from housing.

L6-028
Fig. 47
13) Remove retainer and roller from housing.
Be careful not to drop retainer and roller,
Retainer and roller
L6-029

Fig. 48
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14} Remove coil spring from magnetic switch.

Spring — Magnet switch

L6-030

Fig. 49

INSPECTION AND REPAIR

ARMATURE

1) Layer test
Check armature coil for shortcircuit between layers by using
armature tester.

Growler tester

E6-028

Fig. 50

If any shortcircuit exists in armature coil, circulating current is
generated by alternating flux of armature tester, and the
affected portion of the armature core is magnetized.

if an iron piece is brought close to that portion, it will vibrate,
locating the shorteircuit.

Before performing the test, thoroughly remove carhon powder,
etc. from around the commutator.

2) Insulation test

Check insulation between commutator and armature core
using 500V megger.

insulation resistance should be 0.1 M£2 or larger.
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AQ-395 A9.282
Fig. 51 Fig. 53
4} Under-cutting of commutator
3} Check commutator for out of roundness. If commutator segments wear and mica insulation between
Use dial gauge to check that commutator is round. Repair  segments stand higher than segment face, proper rectification

commutator using lathe if uneven wear is found.

(If difference between maximum diameter and minimum
diameter exceeds 0.05 mm (0.0020 in), repair commutator
until the difference is less than 0.02 mm {0.0008 in).]

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

Dial gauge

L6-033

Fig. 52

If commutator surface is rough, polish with fine grain sand
paper (#300); if burnt excessively, correct by cutting with
a lathe.

In repairing commutator with lathe, do not reduce com-
mutator O.D. by more than 1 mm (0.04 in} from its ariginal
{standard) value. Excessive cutting will hamper commutator
durability.

After repairing, polish finished surface with sand paper.

Commutator O.D.:
Standard value
30 mm {1.18 in)
Service limit
29 mm {1.14 in)

is hampered. To avoid this, undercut insulator to a depth of
0.5 to 0.8 mm {0.020 to 0.031 in) if the depth below segment
surface is reduced to less than 0.2 mm (0.008 in)

Improper correction

Correct ——

/—Propar
._

Mica Segment
t: Depth of mica

Correct to 0.5 to 0.8 mm (0.020 to 0.031 in)
when segment surface is less than 0.2 mm (0.008 in).

Fig. 54

E6-032

YOKE

1} Testing field coil for open circuit
Check field coil for continuity using circuit tester. Continuity
should exist.

E6-033
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2} Checking carbon brush

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.

Brush length:
Standard value
15 mm {0.59 in)
Service limit
10 mm (0.39 in)

} 1
i 11 !
A [
- 11,
-
¥ Replace with a2 new one

if the brush wear exceeds
1/3 of the original length.

E6-034

Fig. 56

BRUSH HOLDER

Measure insulation resistance of brush holder using Megger.
Insulation resistance should be 0.1 M§2 or over.

Brush holder

EG-035

CLUTCH

Check that pinion can be rotated in normal direction only.

Check pinion gear for wear, damage, rusting, or binding during
rotation.

18

EB-036

Fig. 58

Bearing

1) Inspection
{1) Rotate bearing by hand; no binding shou!d exist.

(2) Rotate bearing rapidly; no abnormal noise should be

heard.
Bearings
A9-401
Fig. 59
2) Replacement
Pull out bearing using a jig as shown in Figure.
Press
Jig (rod)
f Bearing
i
Jig (plate) ————— ]
Armature
L6-041

Fig. 60
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ASSEMBLY

Assembly is in the reverse order of disassembly procedures,
Observe the following:

1) Before assembling, [ubricate disassembled parts at the
points shown in the figure below.

Grease

ESSO BEACON 325

SCHELL ALVANIA GREASE RA | OF cauivalent

2) Assembling magnetic switch, clutch, and housing
To assemble, first install clutch to magnetic switch, then instal!
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.

Steel ball

Retainer
Starter pinion LE-042
Fig. 61
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 assemble two
yoke-side brushes to brush holder.

19

Brush {-}

Insulator

Brush spring
E\

Brush (+)

Brush holder hole (+)

Brush holder hole t—)—h

3

L6-043

Fig. 62

5} lInstalling end frame

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

Grommet of lead wiring
L6-044

Fig. 63

6) Installing yoke

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

L6-045

Fig. 64
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Alternator
(LR160-137 and LR160-138)
TEST
Variable resistor
Voltmeter [fo € SW1 Note: 1...0.259
o D\ Ammeter [t,!ote 1 Sw2 ) resistor
@ )
/ O Connect this
0 Lam : Battery  resistor if
AC generator g T the battery
‘@j—' hgs been
1002 resistor discharged.
A9-421

Fig. 65

GENERATOR SPEED AT 13.5V

1)  Open switch SW,, and close switch SW,. Gradually raise
generator speed, and read the speed when the voltage is 13.5V,
2) The generator is normal if it turns at 900 rpm when the
voltage is 13.5V,

MEASUREMENT OF REGULATING VOLTAGE

Open switch SW,; and close SW,. Turn the generator at
5,000 rpm. The regulator is normal if the voltage is within
14.1 - 14.8 V with a fully charged battery.

MEASUREMENT OF OUTPUT CURRENT

1) With the variable resistor set to the minimum resistance
position, close switches SW; and SW, in order to turn the
generator.

2) Raise generator speed while keeping the voltage constant
by adjusting the variable resistor. Measure the current at
1,250 rpm, 2,600 rpm and 5,000 rpm.

1,250 rpm 18A or more
2,500 rpm 49A or more
5,000 rpm 58A or more

DISASSEMBLY

1} Remove through boits from alternator. Detach front cover
with rotor from rear cover with stator by lightly tapping on
front cover with a plastic hammer.

20

2) Hold rotor with a vise and remove pulley nut.

When holding rotor with vise, insert aluminum plates on the
contact surfaces of the vise to prevent rotor from damage.

AD-246

Fig. 66

3) Rotor from front cover.

4) Three screws from front cover and then retainer and ball
bearing.

5) Separate stator with diode ASSY and brush ASSY from
rear cover by removing nuts on rear cover.

6) Disconnect diode ASSY, brush ASSY and IC regulator all
together from stator coil lead wires by using soldering iron.

Melting should he done quickly not to damage diodes and IC
regulator.

7) Disconnect diode ASSY from brush and IC regulator by
removing 3mm (0.12in} dia. rivet and by unsoldering
L-terminal.

8) To replace IC regulator, first unsolder regulator terminals,
and then remove two bolts.

Do not remove these holts except when replacing IC regulator.

INSPECTION AND REPAIR

ROTOR

1} Inspect slip rings for contamination or any roughness of
the sliding surface.

Clean or polish with #8500 to #600 emery paper if defective.
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AD-250 A9-252
Fig. 67 Fig. 69
4} Check ball bearing and replace if defective.
STATOR
2 Brok . 1) Broken wire test
I) roken W'rF'fItfeSt finuing bet lio 1 Inspect stator coil for continuity between its terminals.
nspect rotor coll for continuing between slip rings. When there is no continuity between individual terminals,
If there is no continuity, it is broken. .
Reol ASSY cable is broken.
eplace rotor ) Replace stator ASSY.
Resistance of rotor coil:
4-50
A9-253
Fig. 70
2) Insulation test
A9-251 Inspect stator coil for continuity between stator core and each
- terminal. If there is continuity, stator coil is grounded.
Fig. 68
3} Insulation test
Inspect continuity between slip ring and rotor core. |f con-

tinuity exists, replace rotor ASSY because rotor coil or slip

ring is broken.

21

AD-264

Fig. 71
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BRUSH

1) Inspect the movement of brush and if the movement is
not smooth, check brush holder and ciean it.

Check brush for wear. If it is worn out to less than specified
timit, replace brush ASSY.

A9-265

Fig 72

2} With brush protruded approximately 2 mm {0.08 in} from
brush holder, measure brush spring pressure with a spring
balance.

Normally the pressure of a new brush spring is 2.601 to
3.383 N {255 to 345 g, B.99 to 12.17 oz). When brush is worn,
pressure decreases approximately 0.196 N (20 g, 0.71 oz) per
1 mm (0.04 in) wear.

2mm (0.08 in)

AQ-256

Fig. 73

DIODE ASSEMBLY

Perform the continuity test on diodes in both directions, using
an chmmeter.

A total of six diodes are used, there are mounted on the
positive (+) plate, and other three are on the negative (-) plate.
The continuity test should be performed on each diode
between the terminal and plate.

22

Diode (B plate

. Diode & plate

/

>

Conductive direction [> —

¢

Diode
bt

A2-066

Fig. 74

Diode

Fig. 75

Diodes installed on (+} plate are positive diodes which allow
current flowing from terminal to {+) plate only.

Diodes installed on {-) plate are negative diodes which allow
current flowing from {~) plate to terminal only. If each current
flows in the same direction only, diode is in good condition.

If current flows toward both positive and negative directions,
diode is short circuited, In this case, replace diode ASSY.

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

Normal conditions of continuity are shown in the following
table.
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Positive diode

A9-259 Negative diode

AD-260

Fig. 76

Fig 77

Connect (+) terminal of tester and :

Diode (+} plate

Diode (-) plate

Diode {+) terminal

Connect {-) terminal
of tester and ;

Diode (+) plate

Nonconduction

Nonconduction

Diode {-) plate

Conduction

Conduction

Diode {-} terminal

Conduction

Nonconduction

IC REGULATOR

1) Prepare the following measuring apparatus:
(1) Resistor (R;)
10 2, 3W (one)
(2} Variable resistor (Ry)
010 30082, 3W (one)
(3) Battery {BAT;, BAT,)
12 V (two)

{(4) DC voltmeter (@ . @ : @ : )

01to 30 V {one}

2) Connect the above-listed apparatus as shown in figure

below, and perform checks in the following sequence;

A9-415

Fig. 78

23

(1} Check V, {voltage of battery 1}.

Battery 1 is normal if 10V to 13V is indicated.

{2} Check V, (voltage between terminals F and E} with
terminal S disconnected. IC regulator is normal if the
voltage is below 2.0V. If a voltage of 2.0V or higher s
indicated, the regulator is faulty and should be replaced.
(3) Check Vj; (total voltage of batteries 1 and 2). Both
batteries are normal if 20V to 26V is measured.

{4) Measure V, (voltage between terminals F and E)
while slowly increasing the resistance of variable resistor,
starting from 0. Check whether the voltage of V, changes
from below 2.0V to 10V —13V of V; (that is, the
voltage of battery 1}. If no change eccurs, regulator is
faulty and must be replaced.

{5} Measure V, (voltage between center tap of variable
resistor and terminal E}. With variable resistor Rv fixed,
check V4 to see whether it is within the specified range.
If V4 is in the specified range, regulator is normal. If not,
regulator is faulty and must be replaced.

Specified voltage range:
141-148V

(6) Connect measuring apparatus as shown in figure
below, and measure V, (voltage between terminals B and
E). Perform check in the same manner as in steps (4) and
(5} above. If a voltage 0.5 V to 2.0 V higher than V, is
measured, regulator is normal. In other cases, replace
regulator,
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A9-418

Fig. 79

ASSEMBLY

1) Assembling brush and IC regulator
{1) Soldering brush

Set brush in position and solder leads.

Use care not to allow melted solder to flow over lead wire.

Wrap the lead wire one
and one-half turns
around the groove of
the terminal.

Place insulation
tube on the terminal
surface.

A9417

Fig 80

{2) Assembling IC regulator
Place IC regulator on brush holder, and force-fit a 5 mm
bolt. Be sure to set the bushing and connecting plate.

The output terminal is grounded and the battery will be short-
circuited if the bushing is not installed.

24

Notes:
1. Force-fitting pressure:
981 N {100 kg, 221 Ib)
2. Be sure to force-fit perpendicularly,

AD-418

Fig. 871

2) Connecting brush & IC regulator ASSY and diode.
(1) Joining by riveting
Insert a 3 mm {(0.12 in) dia. rivet, and caulk rivet using

caulking tool.

Caulking pressure:
4,904 N (500 kg, 1,103 Ib)

(2} Connecting brush and diode

Insert brush terminal into diode terminal which has been
warmed by soldering iron, and caulk both terminals. Then
solder these terminals.

1 IC regulator
2 Rivet

3 Diode AQ-410

Fig. 82
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3} Connect each stator coil lead wire to diode ASSY and
brush terminals by soldering,

Soldering should be done guickly not to damage diodes,

4} Install and tighten diode ASSY and brush ASSY to rear
cover by nuts.

Tightening torque:
3.1 — 3.9 N:m (0.32 — 0.40 kg-m, 2.3 — 2.9 ft-Ib)

A9-303

Fig. 83

5} After installing bearing into front cover, install bearing
retainer on it by tightening screws.

Tightening torque:
3.7 — 3.9 N-m {0.32 — 0.40 kg-m, 2.3 — 2,9 ft-Ib}

6) Install roter ASSY into front cover,

7} Hold rotor with a vise and install spacer, fan, pulley,
spring washer and pulley nut.

Tighten pulley nut to the specified torque.

When holding rotor with a vise, insert aluminum plates
hetween the vise and rotor to prevent rotor from damage.
When pulley is tightened, make sure that deflection of
V-groove is less than 0.3 mm {0.012 in).

B) Push brush up with finger and retain brush by inserting a
pin, about 2 mm (0.08 in) dia, into brush lift hole from the
outside of rear cover.

Brush retaining pin
inserting hole

A9-420

Fig. 85

A9-304

Tightening torque:
39 - 59 N-m (4.0 — 6.0 kg-m, 29 — 43 ft-Ib}

AS-261

Fig. 84

25

Fig 86

9) Assemble front and rear parts of alternator and tighten
through bolts.

Tightening torque:
3.1 —5.4 N'm {0.32 — 0.55 kg-m, 2.3 — 4.0 ft-b)
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A9:308

Fig. 87

A 10) After assembling alternator, pull up the brush holding pin
by pushing toward center of hole,

Be careful not to damage the slip ring sliding surface by pulling
pin,

A9-307

Fig. 88

INSTALLATION

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

2} After installing drive belt, pull belt by moving alternator
and tighten installing bolts.

3) Check belt tension as shown figure.

26

Unit: mm {in}

98 N (10 kg, 22 Ib)

@ ()ALt

New belt

7 —910.28 — 0.35)
Existing belt

13 - 15 {0.51 —0.59)

98 N (10 kg, 22 Ib)

[HITACHI]

6 —-8(024-031)

[PANASONIC]
98 N {10 kg, 22 Ib}

6 — 8 (0.24 - 0.31}

L6-1963

Fig. 89

4) Connect lead wires to altérnator.

a. Be careful not to connect individual terminals erroneously.
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, excessive current will flow,
and diodes or wire harness may he damaged.

Distributor

DESCRIPTION

This distributor is equipped with a photoelectric crank-angle
sensor which transmits a crank-angle signal and a cylinder-
identification signal to the fuel injection eontrol unit.
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Rotor

Shield cover

- P W
Light emnitting \\\ Rotor plate
diode {LED) &
Photo diode
LG-847
Fig. 90

A signal processing unit, which is built into the distributor
housing, consists of LED and a photodiode. The rotor plate,
located between the LED and the photodicde, is secured to
the rotor shaft.

The rotor plate has four slits along its periphery through which
90° signals (in terms of distributor angle} are transmitted for
cylinder detection. In addition, there are three hundred and
sixty slits through which 1° signals {in terms of distributor
angle) are transmitted for crank-amgle detection. Directly
above the rotor plate is the LED and below it is the photo-
diode,

When the ignition switch is turned “ON", the LLED emits light
to the photodiode. The rotor plate turns as the engine starts.
The light emitted from the LED is then repeatedly interrupted
and transmitted through the slits by rotation of the rotor plate.
The “on-off’” light signals (for cylinder detection and crank-
angle detection) are then converted into output signals which
are transmitted to the fuel injection control unit.

The fuel injection control unit determines optimum ignition
timing in response to these output signals and engine operating
conditions and transmits an ignition signal to the ignition coil.
This type of distributor is not equipped with a centrifugal
advance angle and a vacuum advance angle device.

DISASSEMBLY

1} Detach cap and dust cover as a unit.

2) Remove carbon point from cap.

3) Remove rotor head securing screw and detach rotor head
from rotor shaft.

4) Remove O-ring from housing,

5) Drive roll pin out of shaft and pinion.

6) Remove pinion from shaft,

Further disassembly of parts is prohibited,

INSPECTION

1} Carbon point
Measure the length of carbon point in cap. Replace if it is less
than service limit.

Standard length:

12 mm (0.47 in)
Service limit:

10 mm (0.39 in)

2) Cap and rotor head
Measure insulation resistance using a megger. Replace if it is
less than thé specified value,

Insulation resistance:
More than 50 M§)

ASSEMBLY

ASSY is in the reverse order of disassembly. Observe the
following:

1} Use new roll pin when installing pinion.

2} Install pinion so that its alignment mark is aligned with
the mark on the housing when the cutout section of rotor
shaft faces the 1st cylinder mark on the cap.

L6-080

Fig. 91
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Ignition Coil

DESCRIPTION

The E12-113 ignition coil is equipped with a power transistor
igniter. The power transistor amplifies the ignition signal
transmitted from the fuel injection control unit. The amplified
signal is used to make and break the current flowing through
the primary winding of the ignition coil.

REMOVAL AND INSTALLATION

Disconnect battery negative (-) terminals.
Disconnect wires from ignition coil.
Remove ignition coil.

To install, reverse the order of removal.

1}
2)
3)
4)

Be sure to connect wires to their proper positions. Failure to
do so will damage unit.

INSPECTION

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.

3} Insulation between primary terminal and case: 10 M2 or
more.
4} If engine does not run due to faulty ignition system,

check ignition system as follows:

Check for cracked distributor rotor or cap and corroded
terminals.

Visually inspect high tension wire for condition. Check spark
plugs and adjust gaps as necessary. Replace spark plug which
is not suitable for further use.

If the above checks cannot correct the problem, check entire
ignition system with oscilloscope or circuit tester in accord-
ance with the troubleshooting charts. (See chapter 6-3)

Spark Plug

DESCRIPTION ’

1.0 — 1.1 mm {0.039 — 0.043 in}

AD-163

Fig. 92

The spark plugs are project type, having 14 mm (0.551 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.

Applicable model Spark plug

NGK:

BPRBES-11

{or BPR5ES-11, BPR7ES-11)
NIPPONDENSO:

W20EPR-U11

{or WIBEPR-U11, W22EPR-U11)
CHAMPION:

RN9YC-4

MPFI

NGK:

BPRGES-11

{or BPR5ES-11, BPR7ES-11)
NIPPONDENSO:

W20EPR-U11

(or WIBEPR-U11, W22EPR-U11}
CHAMPION:

RNYYC-4

SPFI

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

Spark plug

NGK:

BPRGES-11

{or BPR5ES-11, BPR7ES-11)
NIPPONDENSO:

W20EPR-U11

{or WiGEPR-U11, W22EPR-U11)
CHAMP|ON:

RNIYC-4

REMOVAL AND INSTALLATION

1) Remove spark plug cords by pulling boot, not cord itself.
2) Remove spark plugs.

3) When instaliing 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)

28
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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,

INSPECTION

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
indicate correct spark plug heat range.

A9-164

Fig. 93

2) Carhon 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, etc.

It is advisable to replace with plugs having hotter heat range.

AB-165

Fig. 94

3} Oil fouled

Wet black deposits show excessive oil entrance into combus-
tion chamber through worn rings and pistons or excessive
clearance between valve guides and stems. M same condition
remains after repair, use a hotter plug.

A9-166

Fig. 95

4) Overheating

White or light gray insulator with black or gray brown spots
and bluish burnt electrodes indicate engine overheating. More-
over, the appearance results from incorrsct ignition timing,
loose spark plugs, wrong selection of fuel, hotter range plug,

etc. It is advisable to replace with plugs having colder heat
range.

AS-167
Fig. 96

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 1.0 to
1.1 mm {0.039 to 0.043 in) using a gap gauge.

29



Diagram of SPFl System

1 US model 4-Door FWD GL and GL-10
2 US model Station Wagon FWD GL and GL-10
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Self-diagnosis System
Diagram of SPF| System

For 1 All CANADA model 3 US model 4-Door FWD DL and ail 4WD
2 US model 3-Door 4 US model Station Wagon FWD DL and all 4WD
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Diagram of MPFI System (With automatic shoulder beit)
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Diagram of MPFI System (With automatic shoulder belt)
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Engine Electrical System
MPFI (Without Automatic Shoulder Belt)
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MPFI (With Automatic Shoulder Belt)
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