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1-1 [S1A0] SPECIFICATIONS
1. 4-door Sedan
1. 4-door Sedan
Model 1600 1800 2000 Non TURBO 2000 TURBO
FWD AWD AWD FWD AWD AWD
Overall length mm (in) 4,350 (171.3), 4,375 (172.2)"1 4,340 (170.9)
Overali width mm (in) 1,690 (66.5)
Overall height (at CW) mm (in) | 1,400 (55.1)°2, 1,415 (55.7) 1,415 (55.7) 1,415 (55.7) 1,415 (55.7) 1,400 (55.1)
1,405 (55.3)
1,415 (55.7)"3
Compartment | Length mm (in) 1,820 (71.7)
Width mm (in) 1,385 (54.5)
Height mm (in) 1,170 (46.1)
Wheelbase mm (in) 2,520 (99.2)
Tread Front mm (in) | 1.475(58.1)"2 1,460 (57.5) 1,460 (57.5) 1,460 (57.5) 1,460 (57.5) 1,465 (57.7)
1,465 (57.7)
1,460 (57.5)*3
Rear mm (in) | 1,465 (57.7)*2 1,455 (57.3) 1,455 (57.3) 1,455 (57.3) 1.455 (57.3) 1,455 (57.3)
1,455 (57.3) 1,450 (57.1)3
1,450 (57.1)"3
Minimum road clearance mm (in) 150 (5.9) 160 (6.3) 160 (6.3) 145 (5.7) 145 (5.7) 150 (5.9)
155 (6.1)*3 155 (6.1)"3
*1.G.C.C. Countries
*2 : with 13 inch wheel
3 : Australian model
Model
— With catalyst vehicles — 1600 1800 2000 Non TURBO 2000 TURBO
Engine type Horizontally opposed, liquid cooted, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 87.9x65.8 87.9x 75 92 x 75
(3.461 x 2.591) (3.461 x 2.95) (3.62 x 2.95)
Displacement cm? (cu in) 1,597 (97.45) 1,820 (111.06) 1,994 (121.67)
Compression ratio 9.7 l 8.0
Firing order 1—-8—2—4
idie speed at Park/Neutral position rpm 700+ 100 800 £ 100
Maximum output kW (PS)/rpm 66 (90)/5,600 79 (107)/5,600 85 (115)/5,600 155 (211)/5,600
Maximum torgue N.m (kg-m, ft-tb)/rpm 137 (14.0, 101)/ 157 (16.0, 115)/ 172 (17.6, 127)/ 290 (29.6, 213)/
4,000 4,000 4,000 4,000
Model
— Without catalyst vehicles — 1600 1800
Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 87.9 x 65.8 (3.461 x 2.591) 87.9 x 75 (3.461 x 2.95)
Displacement cm?3 (cu in) 1.597 (97.45) 1,820 (111.06)
Compression ratio 9.7
Firing order T2 —74
ldle speed at Park/Neutral position rpm 700 + 100
Maximum output kW (PS)/rom 70 (95)/5,600 79 (107)/5,600

Maximum torque

N.m (kg-m, ft-lb)/rpm

137 (14.0, 101)/4,000

157 (16.0, 115)/4,000
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1. 4-door Sedap

Model
— Australia spec. vehicles —

1600

2000 Non TURBO

2000 TURBO

Engine type Horizontally opposed, liquid cooled, 4-cylinder, 4-stroke gasoline engine
Valve arrangement Overhead camshaft type
Bore x Stroke mm (in) 87.9x 65.8 92 x 75
(3.461 x 2.591) (3.62 x 2.95)
Displacement cm3 (cu in) 1,597 (97.45) 1.994 (121.67)
Compression ratio 9.7 8.0
Firtng order 1—3—2—4
Idle speed at Park/Neutral position rpm 700 + 100 800 + 100
Maximum output kW (PS)/rpm 70 (95)/5,600 88 (120)/5,600 155 (211)/5,600
Maximum torque N.m (kg-m, ft-Ib)/rpm 137 (14.0, 101)/4,000 175 (17.9, 129)/4,000 290 (29.6, 214)/4,000
Model 1600 1800 2000 Non TURBO 2000 TURBO
Ignition timing at idling speed BTDC/rpm 5° + 10°/700 10° £ 10°/700 20° + 10°/800 (MT), 12° + 10°/800
15° + 10°/800 (AT)
Spark Type and manufacturer NGK: BKR6E (without catalyst) NGK: BKR6E NGK: PFR6B
plug NGK: BKR6E-11 (with catalyst) (without catalyst)
CHAMPION: RC8YC4 (with catalyst) NGK: BEKR6E-11
(with catalyst)
CHAMPION:
RC10YC4
(with catalyst)
Generator 12V — 75A
Battery Type and For Europe SMT: 12V — 48AH
capacity (SHR) 4AT: 12V — 52AH
Others SMT: 12V — 27AH
4AT: 12V — 40AH
Model 1600 2000
FWD
Transmission type 5MT*! 4AT*! 5MT*! 4AT"!
Clutch type DSPD TCC DSPD TCC
Gear ratio 1st 3.545 2.785 3.545 2.785
2nd 211 1.545 2111 1.545
3rd 1.448 1.000 1.448 1.000
4th 1.088 0.694 1.088 0.694
5th 0.825 = 0.871 -
Reverse 3.416 2.272 3.416 2.272
Reduction gear | 1st Type of gear — Helical - Helical
(Front drive) reduction
Gear ratio — 1.000 — 1.000
Final Type of gear Hypoid Hypoid Hypoid Hypoid
reduction »
Gear ratio 3.900 4.444 3.700 4.111

5MT*1: 5-forward speeds with synchromesh and 1-reverse
4AT*1: Eiectronically controlled fully-automatic, 4-forward speeds and 1-reverse
DSPD: Dty Single Plate Diaphragm

TCC: Torque Converter Clutch
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SPECIFICATIONS

odel 1600 1800
AWD
-ansmission type 5MT*2 5MT=2 4AT2
lutch type DSPD DSPD TJCC
ear ratio 1st 3.545 3.545 2.785
2nd 2.1 2.1 1.545
3rd 1.448 1.448 1.000
4th 1.088 1.088 0.694
Sth 0.825 0.825 —_
Reverse 3.416 3.416 2.272
.uxiliary transmission gear High — — =
atio
Low — == —
leduction gear 1st Type of gear — - Helical
Front drive) reduction
Gear ratio — — 1.000
Final Type of gear Hypoid Hypoid Hypoid
reduction :
Gear ratio 3.900 3.900 4111
3eduction gear | Transfer Type of gear Helical Helical -
Rear drive) reduction :
Gear ratio 1.000 1.000 —
Final Type of gear Hypoid Hypoid Hypoid
reducton: | | Geacralin 3.900 3.900 4111
Model 2000 Non TURBO [ 2000 TURBO
AWD
lransmission type 5MT*2 4AT"2 5MT*2 4AT*2
Clutch type DSPD TCC DSPD TCC
Sear ratio 1st 3.545 2.785 3.454 2.785
2nd 2111 1.545 1.947 1.545
3rd 1.448 1.000 1.366 1.000
4th 1.088 0.694 0.972 0694
5th 0.871 — 0.738 —
Reverse 3.416 2272 3.416 2272
Auxiliary High - —_ = =
ratio
Low — — — —
Reduction gear 1st Type of gear - Helical — Helical
(Front drive) reduction
Gear ratio — 1.000 - 1.000
Final Type of gear Hypoid Hypoid Hypoid Hypoid
reduction -
Gear ratio 3.900 4111 3.900 4.111
Reduction gear | Transfer Type of gear Helical — Helical —
(Rear drive) reduction -
Gear ratio 1.000 — 1.100 —
Final Type of gear Hypoid Hypoid Hypoid Hypoid
reduction »
Gear ratio 3.900 4.1 3.545 4.1

MT*2; 5-forward speeds with synchromesh and 1-reverse — with center ditferential and viscous coupling

AT*2: Electronically controlled fully-automatic, 4-forward speeds and 1-reverse — with hydraulically controfed transfer clutch

SPD: Dry Single Plate Diaphragm
CC: Torque Converter Clutch
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1. 4-door Sedan
E: STEERING
Model Non TURBO TURBO
RHD LHD
Type Rack and Pinion
Turns, lock 1o lock 3.2 28 30
Minimum turning circle m (ft) Curb to curb: 10.2 (33.5) Curb to curb: 10.4 (34.1) Curb tocurb: 10.8 (35.4)

F: SUSPENSION

Front Macpherson strut type, Independent, Coil spring
Rear Dual link strut type, Independent, Coil spring
Model Non TURBO | TURBO

Service brake system

Dual circuit hydraulic with vacuum suspended power unit

Front Ventilated disc brake

Rear Drum brake l Disc brake ;
Parking brake Mechanical on rear brakes ‘
H: TIRE

Modei Non TURBO TURBO

Rim size 13 x 5.008 14 x 5-1/24J 15 x 6JJ 15 x 64J
Tire size 165R13 175/70R14 T 185/70R14 195/60R15 205/55R15
Type Steel belted radial, Tubeless
I: CAPACITY

Model Non TURBO TURBO

FWD AWD
5MT 4AT 5MT 4AT 5MT 4AT
Fuel tank € (US gal, Imp gal) 50(13.2, 11.0) 60 (15.9, 13.2)
e Upper level € (US qt, Imp qt) 40(4.2,35) 4.5(48,40)
Lower level € (US qt, Imp qt) 3.0(3.2, 2.6) 3.5(3.7,3.1)

Transmission gear oil € (US qt, imp qt) [ 3.3(3.5, 29) — 3.5(3.7, 3.1) — 40 (42, 3.5) —
Automatic transmission ftuid € (US qt, Imp qt) — 7.9 (84, 7.0) — 79(8.4,7.0) — 9.5 (10.0, 8.4)
AT differential gear oil € (US qt, Imp qt) — 1.2(1.3,1.1) — 1.2(1.3,1.1) = 1.2(1.3,1.1)
AWD rear differential gearoil € (US qt, Imp qt) — 0.8 (0.8, 0.6)

Power steering fluid € (US qt. Imp qt) 0.7 (07, 0.6)

Engine coolant £ (US qt, Imp qt) TERENeH (gi?dé'g?b}g?s(?:sééz) (%55, 7.2(7.6,6.3)
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1. 4-door Sedan
J: WEIGHT
1. EUROPE, GENERAL SPEC. VEHICLE
Model 1600 1800
FWD AWD AWD
LX GL LX GL GL
5MT 4AT SMT 4AT SMT 5MT SMT 4AT
Curb weight (C.W.) Front kg (Ib) 615 660 625 670 645 650 655 685
(1,355) (1.455) (1,380) (1,475) (1,420) (1,435) (1,445) (1,510)
Rear kg (Ib) 410 415 425 430 470 475 475 480
(905) (915) (935) (950) (1,035) (1,045) (1,045) (1,060)
Total kg (Ib) | 1,025 1,075 1,050 1,100 1,115 1,125 1,130 1,165
(2,260) (2,370) (2,315) (2,425) (2,460) (2,480) (2,490) (2.570)
I Maximum permissi- Front kg (ib) 790 830 810 850 810 830 840 860
bie axle weight (1,750) (1.830) (1,785) (1,875) (1,785) (1.830) (1,850) (1,895)
(NRERIG) Rear kg (Ib) 760 790 770 800 830 840 840 840
(1.675) (1.740) (1,700) (1,765) (1,830) (1.850) (1,850) (1,850)
Maximum permissi- Total kg (Ib) 1,520 1,590 1,580 1,640 1,620 1,640 1,680 1,680
ble weight (M.P.W) (3,350) (3.505) (3,485) (3.615) (3.570) (3.615) (3.705) (3,705)
Model 2000 Non TURBO 2000
TURBO
FWD AWD AWD
GL GL RX TURBO
SMT 4AT SMT 4AT 5MT 4AT SMT
Curb weight (C.W.) Front kg (Ib) 640 680 660 690 660 690 725
(1.410) (1,500) (1,455) (1,520) (1,455) (1,520) (1.600)
Rear kg (Ib) 425 430 475 480 475 480 510
(935) (950) (1,045) (1,060) (1,045) (1,060) (1,125)
Total kg (Ib) 1,065 1,110 1,135 1,170 1,136 1,170 1,235
(2,350) (2,450) (2,505) (2,580) (2,505) (2,580) (2,725)
Maximum permissi- Front kg (Ib) 810 850 840 860 840 860 900
bie axte weight (1,785) (1.875) (1,850) (1,895) (1,850) (1,895) (1,985)
LA ) Rear kg (Ib) 770 800 840 840 840 840 850
(1.700) (1,765) (1.850) (1,850) (1,850) (1,850) (1,875)
Maximum permissi- | Total kg (Ib) 1,580 1,640 1,680 1,680 1,680 1,680 1,750
ble weight (M.P.W)) (3.485) (3615) (3.705) (3,705) (3,705) (3.705) (3,860) -
NOTE:
When any of the following optional parts are installed, add the weight to the curb weight.
Weight of Power Power ABS Air Sun roof Without SRS Airbag SRS Air
optional window door fock condition- power (Driver) bag
parts ing steering (Driver &
13in* t4in 15in Passen-
ger)
Frontkg (ib) 1(2) 0 (0) 13(29) | 8(18) | 7 (15) 19 (42) 5(11) -8 (-18) 5(11) 11 (24)
Rear kg (Ib) 2 (4) 1(2) 6(13) 4(9) 1(2) -2(-4) 8(18) 1(2) 1(2) 2(4)
Total kg (Ib) 3(7) 1(2) 19 (42) | 12(26) | 8(18) 17 (37) 13 (29) -7 (-15) 6(12) 13 (29)

In case that the ABS is installed on 13 in.-wheef equipped vehicles, the wheels and brakes must be exchanged for 14 in. ones.
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1. General Precautions

GENERAL INFORMATION

1. General Precautions

A: BEFORE STARTING SERVICE

1) Besureto performthe jobslistedin the Pe-
riodic Maintenance Schedule. *

2) When a vehicle is brought in for mainte-
nance, carefully listen to the owner's explana-
tions of the symptoms exhibited by the vehicle.
List the problems in your notebook, and refer to
them when trying to diagnose the trouble.

3) All jewelry should be removed. Suitable
work clothes should be worn.

4) Be sure to wear goggles.

5) Use fender, floor and seat covers to pre-
vent the vehicle from being scratched or dam-
aged.

6) Never smoke while working.

7) Before removing underfloor bolts (includ-
ing the rear differential filler plug) coated with bi-
tuminous wax, remove old wax. Re-coat with
new wax after reinstallation.

B: WHILE WORKING

1)  When jacking upthe vehicle, be suretouse
safety stands.

2) When jacking up the frontorrear end of the
car body, be sure to chock the tires remaining
in contact with the ground.

3) Keep the parking brake applied when
working on the vehicle. Chock the tires remain-
ing in contact with the ground (and set the se-
lector lever to “P” position in AT vehicle), when
the parking brake cannot be applied, such as
when the brakes are being worked on.

4) Keep the ignition key turned “OFF" if at all
possible.

5) Be cautious while working when the igni-
tion key is "ON"; if the engine is hot, the cooling
fan may start to operate.

6) While the engine is in operation, properly
ventilate the workshop.

7) While the engine is in operation, be aware
of any moving parts, such as the cooling fan
and the drive belt.

8) Keep your hands off any metal parts such
as the radiator, exhaust manifold, exhaust pipe,
and muffler to prevent burning yourself.

9) When servicing the electrical system or the
fuel system, disconnect the ground cable from
the battery.

10) When disassembling, arrange the parts in

the order that they were disassembled.

11) When removing a wiring connector, do not
pull the wire but pull the connector itself.

12) When removing a hose or tube, remove the
clip first. Then, pull the hose or tube while hold-
ing its end fitting.

13) Replace gaskets, O-rings, snaprings, lock
washers, etc. with new ones.

14) When tightening a bolt or nut, tighten it to
the specified torque.

15) When performing work requiring special
tools, be sure to use the designated ones.

16) After completing work, make certain that
the hoses, tubes and wiring harnesses are se-
curely connected.

17) After completing work, be sure to wash the
vehicle.

C: TREATMENT FOR USED ENGINE
OIL

1. ENGINE OILS

Prolonged and repeated contact withmineral oll
will result in the removal of natural fats from the
skin, leading to dryness, irritation and dermati-
tis. In addition, used engine oil contains poten-
tially harmful contaminants which may cause
skin cancer. Adequate means of skin protection
and washing facilities should be provided.

2. HEALTH PROTECTION PRECAUTIONS

1) Avoid prolonged and repeated contact
with oils, particularly used engine oils.

2) Wear protective clothing, including imper-
vious gloves where practicable.

3) Do not put oily rags in pockets.

4) Avoid contaminating clothes, particularly
underpants, with oil.

5) Overalls must be cleaned regularly. Dis-
card unwashable clothing and oil impregnated
footwear.

6) First aid treatment should be obtained im-
mediately for open cuts and wounds.

7) Use barrier creams, applying them before
each work period, to help the removal of oil from
the skin.

8) Wash with soap and water to ensure all oil
is removed (skin cleansers and nail brushes will
help). Preparations containing lanolin replace
the natural skin oils which have been removed.
9) Do not use petrol, kerosene, diesel fuel,
gas oil, thinners or solvents for washing skin.
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1. General Precautions

10) If skin disorders develop, obtain medical
advice.

11) Where practicable, degrease components
prior to handling.

12) Where there is a risk of eye contact, eye
protection should be worn, forexample, chemi-
cal goggles or face shields; in addition an eye
wash facility should be provided.

3. ENVIRONMENTAL PROTECTION PRE-
CAUTIONS

It is illegal to pour used oil on to the ground,
down sewers or drains, or into water courses.
The burning of used engine oil in small space
heaters or boilers is not recommended unless
emission control equipment is fitted. If in doubt,
check with the Local Authority.

Dispose of used oil through authorized waste
disposal contractors, licensed waste disposal
sites, or to the waste oil reclamation trade. If in
doubt, contactthe Local Authority for advice on
disposal facilities.

D: HANDLING AN AT VEHICLE

1) The engine cannot be started by pushing
the vehicle, and also the vehicle cannot be
moved by operating the starter motor.

2) Be sure to release the accelerator pedal
before shifting from the “R" tothe “N" range and
from the "N"to the "D" range, or vise versaeven
when the vehicle is stopped.

3) Do not maintain the vehicle in a stall opera-
tion for more than five seconds as this may over-
heat the clutch excessively.

4) When the speedometer malfunctions, a ve-
hicle-speed signal will no longer be emitted. Im-
mediately have it repaired.

5) Use only genuine SUBARU AT fluid in the
transmission.

E: FULL-TIME AWD MT MODELS
1. SPEEDOMETER TEST (Jack-up method)

1) Position vehicle so that front wheels are
placed between rollers of speedometer test
machine.

2) Jack up vehicle until rear wheels clear the
floor, and support with safety stands.

3) Start engine with shiftlever set in 2nd gear
(for safety considerations). Perform speedome-
ter tests.

WARNING:

e Secure a rope or wire to the front towing
hook to prevent the lateral runout of front
wheels.

e Do not abruptly depress/release clutch
pedal or accelerator pedal during tests even
when engine is operating at low speeds
since this may cause vehicle to jump off test
machine.

e Avoid abrupt braking after tests.

e In order to prevent the vehicle from slip-
ping due to vibration, do not place any wood-
en blocks or similar items between the safety
stands and the vehicle.

e Since the rear wheels will also be rotating,
do not place anything near them. Also, make
sure that nobody goes in front of the vehicle.

Tester rollers

Safety stand

B1HO001A |

2. SPEEDOMETER TEST (Free roller meth-
od)

1) Position vehicle so that front wheels are
placed between rollers of test machine.

2) Scribe alignment mark corresponding with
centerline of rear wheels on floor.

3) Back up vehicle so that centerline of free
rollers are aligned with mark scribed in step 2
above.

4) Drive vehicle onto free rollers.

5) Perform speedometer tests.

WARNING:

e Secure a rope or wire to the front towing
hook to prevent the lateral runout of front
wheels .

e Do not abruptly depress/release clutch
pedal or accelerator pedal during tests even
when engine is operating at low speeds
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GENERAL INFORMATION

since this may cause vehicle to jump off test
machine. -
e Avoid abrupt braking after tests.

Tester rollers

Free rollers

B1H0002A

3. BRAKE TEST

1) Drive vehicle for a distance of several kilo-
meters (miles) to stabilize dragging force of vis-
cous coupling.

2) Place vehicle onto brake tester.

3) Perform brake tests.

Effect of braking force on viscous coupling
torque: Approx. 245 N (25 kg, 55 Ib)

B1H0003

NOTE:

If dragging force exceeds specifications,
check brake pad or brake shoe for dragging.
Abnormalities related to the viscous torque of
viscous coupling unit may cause excessive
dragging force. At this point, raise vehicle so
that two front or rear wheels clear floor, remove
cause of abnormality and check wheel rotation.

4. CHASSIS DYNAMOMETER TEST

1) Locate vehicle onto chassis dynamometer
tester.

2) Locate rear wheels onto freerollers.

3) Perform dynamic performance tests.

WARNING:

e Do not abruptly depress/release clutch
pedal or accelerator pedal during tests.

e Avoid abrupt braking tests after tests.

5. TIRE BALANCE TEST (ON-car machine)

1) Raise vehicle so that left and right wheels
to be checked clear the floor. Support wheels
using pick-up stands.

2) Raise the other two wheels off the ground
and support with a safety stand.

3) Attach on-car machine to wheels to be
checked.

4) Drive wheel with engine and perform tire
balance tests.

CAUTION:

e Perform tire balance tests after each tire
balance has been measured.

e Locatethe vehicle sothatits front and rear
sides are equal in height.

e Release parking brake.

e Manually rotate each tire and check for
drag.

e Do not operate clutch and do not acceler-
ate the engine abruptly.

e If error occurs due to engine operation, do
not operate balance’s motor.

Tire balance test
(On-car machine)

Pick up stands
(left and right)

H1HO446A
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1. General Precautions

6. TOWING
1) Loading vehicle onto dolly or flat-bed truck

CAUTION:
e Transport vehicle using a dolly or flat-bed
truck whenever possible.
e Move shift lever to “1st” position and ap-
ply parking brake.
e When you unload a vehicle from a flat-bed
truck, do as follows:
e run the engine of the unloaded vehicle,
e shift into reverse gear when unloading
the vehicle as it faces the same direction
as that in which the truck travels,
e shift into 1st gear when unloading the
vehicle as itfaces the opposite direction to
that in which the truck travels.

00—+ 1d

B1HO006

3) Towing with front or rear wheels raised

CAUTION:

e Do not tow vehicle with only front or rear
wheels placed on towing dolly or flat-bed
truck. This may degrade viscous coupling
performance or cause vehicle to jump off
dolly or truck.

Towing dolly

B1HO0O05A

2) Towing with a rope

CAUTION:

e Use a rope only when power train and all
wheels are operating properly.

e Theignition switchshouldbeinthe “ACC”
position. Never have the ignition switch on
“LOCK” while the vehicle is being towed be-
cause steering will not be possible, since the
direction of the wheels will be locked.

e Put the transmission in neutral.

e Never use the tie down hooks for towing.
e Remember that brake booster and power
steering will not work when engine is “OFF”.
You will have to use greater effort for the
brake pedal and steering wheel.

e Before towing, checktransmission oil and
differential oil levels and top up to the speci-
fied level if necessary.

™
Towing dolly

B1HO007A

e Do not tow vehicle with rear wheels raised
under any circumstances since this will
damage bumper.

B1HO008
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e Donottow vehicle withfront wheels raised
under any circumstances since this will
damage bumper.

B1H000S

F: NON-TURBO FULL TIME AWD AT
MODELS

1. BEFORE CHECKING OR SERVICING
CARS WITH THE FRONT WHEELS RAISED
OR ON ROLLERS (BRAKE TESTER, CHAS-
SIS DYNAMOMETER, ETC.)

Always set the car in the FWD mode.

To setthe car inthe FWD mode, disconnect the
AWD circuit by inserting a fuse in the FWD con-
nector inside the engine compartment. Also
chock the rear wheels firmly.

CAUTION:

Ensure that the FWD pilot light is on. If the
car is left in the AWD mode, it will surge
abruptly when the wheels turn, possibly
damaging the transfer clutch.

/ s

2. TOWING
1) Loading vehicle onto dolly or flat-bed truck

CAUTION:

e Transport vehicle using a dolly or flat-bed
truck whenever possible.

e Place the selector leverin “P” position and
apply the parking brake.

‘ L 5B
Flatbed truck
iE =—=
O—B—5 &
Towing dolly B1HOO005A

2) Towing with a rope

CAUTION:

e Tow vehicle with a rope only when power
train and all wheels are operating properly.

e Putaspare fuse inside the FWD connector
and never exceed 30 km/h (19 MPH). Also, do
not tow for more than 50 km (31 miles).

e Place the selector lever in “N” position.

e Theignition switch should be inthe “ACC”
position while the vehicle is being towed.

e Never use the tie down hooks for towing.
e Remember that brake booster and power
steering will not work when the engine is
“OFF”. You will have to use greater effort for
the brake pedal and steering wheel.

e Before towing, check transmission oil and
differential oil levels and top up to the speci-
fied level if necessary.
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1. General Precautions

/]
Q

B1HO006

3) Towing with front or rear wheels raised

CAUTION:

Do not tow vehicle with front or rear wheels
raised under any circumstances since this
will damage bumper.

B1HO0010

G:TURBO AT MODELS
1. SPEEDOMETER TEST (Jack-up method)

1) Position vehicle so that front wheels are
between rollers of speedometer test machine.
2) Jack up vehicle until rear wheels clear the
floor, support with safety stands.

3) Startenginewithselector leversetin “2nd.”
(for added safety).

4) Perform speedometer tests.

WARNING:

e Secure a rope or wire to the front and rear
towing or tie-down hook to prevent lateral
‘unout of front wheels.

e Do not abruptly push down on accelerator
pedal during tests even when engine is oper-
ating at low speeds since this may cause
vehicle to jump off test machine.

e Avoid abrupt braking after tests.

e In order to prevent the vehicle from slip-
ping due to vibration, do not place any
wooden blocks or similar items between the
safety stands and the vehicle.

e Since the rear wheels will also be rotating,
do not place anything near them. Also, make
sure that nobody gets in front of the vehicle.

SaN

Tester rollers Safety stand

B1HO001A

2. SPEEDOMETER TEST
method)

1) Position vehicle so that front wheels are
between rollers of speedometer test machine.
2) Make an alignment mark corresponding
with centerline of rear wheels on floor.

3) Back up vehicle so that centerline of free
rollers are aligned with mark described in step
2 above.

4) Drive vehicle onto free rollers.

5) Perform speedometer tests.

(Free roller
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GENERAL INFORMATION

WARNING:

e Secure a rope or wire to the front and rear
towing or tie-down hook to prevent the lat-
eral runout of front wheels.

e Do not abruptly push down on accelerator
pedal during tests even when engineis oper-
ating at low speeds since this may cause
vehicle to jump off test machine.

e Avoid abrupt braking.

Tester rollers Free rollers

B1HO002A

3. BRAKE TEST

1) Place vehicle onto brake tester.
2) Perform brake tests.

B1H0003

NOTE:

e Ensure front or rear wheels are in contact with
the ground during tests.

e If dragging force exceeds specifications,
check brake pad or shoe for dragging.

4. TOWING
1) Loading vehicle onto dolly or flat-bed truck

CAUTION

e Transport vehicle using a dolly or flat-bed
truck whenever possible.

e Placethe selectorleverin “P” position and
apply the parking brake.

(ON

Flatbed truck

Towing dolly

B1HO005A

2) Towing with rope

CAUTION:

e Tow vehicle with a rope only when power
train and all wheels are operating properly.
e Never exceed 30 km/h (19 MPH). Also, do
not tow for more than 10 km (6 miles).

e Place the selector lever in “N” position.

e The ignition switch should beinthe“ACC”
position while the vehicle is being towed.

e Remember that brake booster and power
steering will not work when the engine is
“OFF”. You will have to use greater effort for
the brake pedal snd steering wheel.

e Before towing, check transmission oil and
differential oil levels and top up to the speci-
fied level if necessary.

/]
©

B1H0006
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1. General Precautions

3) Towing with front or rear wheels raised

CAUTION:

e Do not tow vehicle with only front or rear
wheels placed on towing dolly or flat-bed
truck. This may degrade multi-plate clutch
(L.S.D.) performance or cause vehicle to
jump off dolly or truck.

B1H0009

Towing dolly

B1HO007A

e Do not tow vehicle with rear wheels raised
under any circumstances since this will
damage bumper.

B1H0008

e Do not tow vehicle with front wheels raised
under any circumstances since this will
damage bumper.
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2. Precaution for Supplemental Restraint System (Airbag)

2. Precaution for Supplemental Restraint System (Airbag)

The Supplemental Restraint System (Airbag) has been implemented in some Subaru vehicles. For
proper and safe maintenance of this system, please ensure that you carefully read the precaution-
ary notes given in “5-5 SUPPLEMENTAL RESTRAINT SYSTEM" in the Service Manual before serv-
icing.

It should also be noted that in the SM table of contents, an AIRBAG markis added to each of the
items which do not directly concern the airbag system but need to be considered in their relation-

ship to it. So, during the service work for such items, make sure you referto "5-5 SUPPLEMENTAL
RESTRAINT SYSTEM".

e Take utmost care to follow faithfully the service procedures specified for the airbag, since
otherwise it might deploy unexpectedly.

e With the airbag system, failures such as faulty connection of harness connectors or ne-
glect of tightening sensor mounting bolts can lead to failure of deployment in an accident.
Recheck each check point after maintenance work and use the on-board self-diagnosis to
ensure there is nothing wrong with the system.

e All wire harnesses of the airbag system are encased in a yellow cover to make them dis-
tinct from those of other systems.

The following are the parts involved in the airbag installation:
1) Steering wheel

Steering column

Toe-board (center, left & right ends)

Front seat floor and side seal

Inside left and right front fenders

Front pillar (left, lower)

Combination meter

Steering support beam

Instrument panel

Care should be taken when servicing in areas where the above parts are installed since it can affect
the airbag system.

LUHS@LLD

e Examples of service work involving the airbag system:

Replacement of steering gear

Steering maintenance and repair of the area adjoining toe-board
Removal and installation of combination meter

Installation of car stereo and other optional extras

Sheet metal repair paint work on the body front

a8l

10
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4. |dentification Number and Label Locations_

4. Identification Number and Label Locations

Engine, transmission and vehicle identification numbers are used for factory communica-
tions such as Technical Information, Service Bulletins and other information.

LHD SN, i S
Vehicle identification
Emission control label number Emission control label
(Non-turbo model) (Tutbo model)
T-Tire label
ID plate
(Europe model)

Tire inflation pressure label

Saudi Arabia plate

Model number plate

H1H0482A
RHD T-Tire label Emission contro! label
(Non-turbo model) Emission control label
(Turbo modet)
Vehicle
identification
& number
Model
number
plate
Tire inflation pressure label
Built date plate (left side)
(Australia model)
1D plate (Europe model)
ADR compliance plate (Australia modet) H1HO0483A

15
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4. |dentification Number and Label Locations

5MT

Transmission serial number

B1HO173A H1HO0434A

Transmission serial
number

B1HO181A

16
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5. Recommended Fuel, Lubricants, Sealants and Adhesives

5. Recommended Fuel, Lubri-
cants, Sealants and Adhesives

A: FUEL

1) With catalytic convertor

e Non-turbo model

The engine is designed to provide satisfac-
tory performance while producing low ex-
haust emissions by using unleaded gaso-
line with an octane rating 90 or above (the
octane rating selected by the Research Me-
thos).

e Turbo model

The engine is designed to provide satisfac-
tory performance while producing low ex-
haust emissions by using unleaded gaso-
line with an octane rating 95 or above (the
octane rating selected by the Research Me-
thos).

Without catalytic convertor

The engine is designed to provide satisfac-
tory performance while producing low ex-
haust emissions by using gasoline with an
octanerating 90 or above (the octane rating
selected by the Research Methos).

B: FUELS CONTAINING ALCOHOL

Some gasoline blends sold at service stations
contain alcohol or other oxygenates even
though that fact may not be fully disclosed. If
you are not sure whether there is alcohol pres-
ent in the fuel, ask your service station operator.

W

Do not use such fuels unless the gasoline/alco-
hol blend is suitable for your vehicle as ex-
plained at right:

e The fuel should be unleaded and have an oc-
tane rating no lower than that recommended
below.

e Never use fuel containing more than 10%
ethanol (ethyl or grain aicohol).

e Methanol (methyl or wood alcohol) is some-
times mixed with unleaded gasoline. Methanol
can be used in your vehicle ONLY if it does not
exceed 5% of the fuel mixture AND it isaccom-
panied by sufficient quantities of the proper co-
solvents and corrosion inhibitors required to
prevent fuel system damage. Otherwise, fuel
containing methanol should not be used.

e Unleaded fuel blends which contain no more
than 15% MTBE (methyl tertiary butyl ether) or
other oxygenates and which are approved by
the Environmental Protection Agency may be
used.

e You should avoid using fuels mixed with alco-
hol or other oxygenates on an exclusive basis.
If driving problems such as engine stalling or
hard starting result when such fuels are used,
immediately discontinue their use and switch
back to unleaded gasoline that does not con-
tain alcohol or other oxygenates.

CAUTION:
Take care not to spill fuel during refueling.

Fuels containing alcohol may cause paint
damage.
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GENERAL INFORMATION

5. Recommended Fuel, Lubricants, Seatants and Adhesives

C: LUBRICANTS

Lubricants

Specifications

Remarks

e Engine oil

API Classification: SH or SG

ILSAC Certified

CCMC Specification: G4 or G5
ACEA Specification: A1 or A2 or A3

For SAE viscosity number, refer to the
following table.

If it is impossible to get SH or SG
grade, you may use SF grade.

e AWD rear differential gear oil

e Transmission and differential gear oil

e API Classification: GL-5

For SAE viscosity number, refer to the
following table.

e Automatic transmission fluid

e DEXRON II or lIf type

e Power steering fluid

e DEXRON II or IIE or III type

e Genuine SUBARU Coolant (Part No.

® Grease

(P/N 003602010)

ing for manual transmission
gear shift system

e Coolant 000016218) (Anti-freeze, anti-corro- ti)o{r:z': (;:aorvgoolimtt);pecifications. pete]
sive ethylene glycol base) ing table.
FMVSS NO. 116
Avoid mixing brake fluid of different
) brands to prevent the fluid performance

® Brake fluid e DOT3 or DOT4 from degrading.
When brake fluid is added, be careful
not to allow any dust into the resetvoir.
FMVSS NO. 116
Avoid mixing clutch fluid of different

e Clutch fluid e DOT3 or DOT4 brands to prevent the fluid performance
from degrading.
When clutch fluid is added, be careful
not to allow any dust into the reservoir. :

Lubricants Recommended Application Equivalent
e Spray lubricants (spljg%gggg%%:;) O, sensor
SUNLIGHT 2 Steering shaft bearing, bush-

_Valiant grease M-2
(P/N 003608001)

Steering gearbox

Niglube RX-2
(P/N 003606000 or 725191040)

Piston boot of disc brake and
sliding pin

Molykote No. 7439
(P/N 725191460)

Contacting surfaces of drum
brake shoes and shoe clear-
ance adjuster

(P/N 28093AA020)

BJ of front axle shaft

Molylex No.2

(P/N 723223010) BJ of rear axle shaft —
VU-3A702 (P/N 23223GA050) DOJ of axie shaft =
NTG2218

FX clutch grease
(P/N 000040901)

Splines of transmission main
shaft

Slicolube G-30M
(P/N 004404002)

Control cables and throttle
linkages subject to cold weath-
er, water-pump impeller, door
latch, striker, battery terminals,
etc.

18
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5. Recommended Fuel, Lubricants, Sealants and Adhesives

D: FLUID

CAUTION:

e Each oil manufacturer has its base oil and additives. Thus, do not mix two or more brands
(Except engine oil).

e Whenreplenishingoil,itdoes not matter if the oil tobeadded is a different brand from that

in the engine; however, use oil having the API classification and SAE viscosity No. desig-
nated by SUBARU.

e Asfortheturbo models, SAE5W-30is not recommended for sustained high speed driving.
NOTE:

If vehicle is used in desert areas with very high temperatures or for other heavy duty applications,
the following viscosity oils may be used:
30, 40, 10W-50, 20W-40, 20W-50

TEM AP ILSAC ccMC ACEA SAE Viscosity No. and Applicable Temperature
Classification Ce'&f::ﬁon Specification|Specificatio{ (5Cy-30  -20 -15 0 15 30 40
| 1 | | | |
(°F) -22 -4 ? 3|2 519 86 104
@il e onse |, Fon | 10W-30, 10W-40 ¥
Engine oil ﬂée words GASOLINE Gaor G5 | Ator A2 < J : ] |7 -
*Energy P ENGINES J or A3 5W-30 (Turbo) H
Conserving |1°| X3yl i
5W-30 PREFERRED (Non Turbo) |
i i 1
*Transmission ] % >
gear oll | 85W >
GL-5 - - - "o BOW [
< 75W-90 >
M i | | . I
. 1 )| I 1
' 90
*AWD rear >
differential gear [ 85w >
oil
GL-5 - - —~ < 8OW | ]
sFront differential < . 8‘0W-90 . >
gear oil ' ' '
for automatic (°F) 15 23 77
tfransmission
¢ccy  -26 -5 25 H1H0484A

E: COOLANT

CAUTION:

e Avoid using any coolant or only water other than this designated type to prevent corro-
sion.

e SUBARU’s engine is aluminum alloy, and so special care is necessary.

Coolant Specifications

Lowest antici- SUBARU Specification gravity
pated atmo- coolant-to- Freezing
spheric tem- | *water ratio at 10°C at 20°C at 30°C at 40°C at50°C point

perature (Volume) % (50°F) (68°F) (86°F) (104°F) (122°F)
Above -30°C -— : -36°C

(=22°F) 50 — 50 1.084 1.079 1.074 1.068 1.062 (C33°F)
Above -15°C -16°C

5 30—70 .050 . g [ .
(5°F) 1 1.049 1.042 1.037 1.032 (3°F)

It 1s recommended that distilled water be used.

19
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5. Recommended Fuel, Lubricants, Sealants and Adhesives

F: SEALANTS

Recommended

Application

Equivalent

Three Bond 1105
(P/N 004403010)

Rear differential oil drain plug, bearing cap (#5),
etc.

Dow Corning's No. 7038

Three Bond 1215
(P/N 004403007)

Matching surface of oil pump, transmission case,
etc. Flywheel and drive plate tightening bolts, etc.

Dow Coming’s No. 7038

Starcalking B-33A

Sealing against water and dust entry through

e (P/N 000018901) weatherstrips, grommets, etc. Bulyl Hubbesealant
g}ﬁ%g : 28310?%;0 Matching surface of oil pan, oil pressure switch —
IF? /ﬁ%g : :(?31()10%? Steering gear box adjust screw -
G: ADHESIVES
Cemedine 5430L gfa:;hse;it(r:ig;tasg?t ‘3"2;’ l’):?g?' parts, plastics and | g\ys £G.1770 EC-1368
Cemedine 540 groef;;: glr %?Ittzt;q?irﬁtlr:gtg:: Zzg?jiiﬁteatrorg;i?gne' g‘gi 0E2%ggr§$$yge)
Adhesive cover, etc.

Cemedine 3000

Bonding metals, glass, plastic and rubber parts.
Repairing slightly torn weatherstrips, etc.

Armstrong’'s Eastman 910

Essex Chemical Crop’'s
Urethane E

Windshield to body panel.

Sunstar 580

20
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6. Tightening Torque of Standard Boits and Nuts
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6. Tightening Torque of Standard Bolts and Nuts
A: ENGINE AND TRANSMISSION

Unit: N.m (kg-m, ft-Ib)

Dia. x Pitch
(mm) oI, ral 9T 10T
4%0.75 1.0— 15 1.5—20 25—30 3.0—35
: (0.105 —0.155,0.8 —1.1) (0.155 — 0.205, 1.1 — 1.%) (0.255 — 0.305, 1.8 —2.2) (0.305— 0.355,2.2 — 2.6)
5%0.9 25—30 2.9—39 49—59 54—64
: (0.255 —0.305, 1.8 — 2.2) (0.30 —0.40,2.2—2.9) (0.50 — 0.60, 3.6 — 4.3) (0.55—0.65,4.0—47)
6x1.0 44—54 59—6.9 9.4 — 10.8 10—12
’ (0.45—0.55,3.3—4.0) (0.60—0.70,4.3—5.1) (0.955 — 1.105, 6.9 — 8.0) (1.0—1.2,7—9)
8x1.25 12—14 14.2—17.2 23 — 26 25— 28
- (1.2—1.4,9—10) (1.45—1.75,10.5 — 12.7) (2.3 —2.7,17 — 20) (25—2.9,18 —21)
10x 1.25 25—28 30— 36 46 — 54 495 —584
. (25 —2.9, 18— 21) (3.1 —23.7,22 —27) (4.7 — 5.5, 34 — 40) (5.05—5.95, 36.5 —43.0)
12x1.5 41 — 49 53 — 63 84 — 98 88 — 106
’ (4.2 — 5.0, 30 — 36) (5.4 —6.4,39 — 46) (8.6 —10.0,62 — 72) (9.0 — 10.8, 65 — 78)
14%1.6 71 —84 88 — 106 139— 165 147 — 175
’ (7.2—8.6,52 — 62) (9.0 —10.8,65 —78) (14.2 —16.8, 103 — 122) (15.0 —17.8, 108 — 129)
Unit: N.m (kg-m, i-Ib)
Dia.
torerl] a7 at 9T
4 1.7—26 o -
(0.17 —0.27, 1.2 — 2.0)
q:] & 29—59 B B
(0.30 — 0.60, 2.2 — 4.3)
5 5493 - "
Elp (0.55 —0.95,4.0 — 6.9)
8 12.7—22.6 226 — 422 31.4—510
(1.30—2.30, 9.4 — 16.6) (2.30 — 4.30, 16.6 — 31.1) (3.20 — 5.20, 23.1 — 37.6)
10 27.5—471 51.0—86.3 62.8 —107.9
(2.80—4.80,20.3 — 34.7) (5.20 — 8.80, 37.6 — 63.7) (6.40— 11.00, 46.3 — 79.6)
5 52.0 — 853 88.3— 156.9 e
G1HO041 (5.30 —8.70,38.3 —62.9) | (9.00 — 16.00, 65.1 — 115.7) 86.8 — 144.7)
In case bott or nut with washer 4 1.2—22 o .
or spring washer (0.12—0.22, 0.9 — 1.6)
3 25—44 B i -
(0.25 —0.45, 1.8 — 3.3)
= § - - -
(0.45 —0.75, 3.3 — 5.4)
Eﬂ; a 9.8 —17.7 17.7 —31.4 235—39.2
(1.10—1.80,7.2— 13.0) (1.80 — 3.20, 13.0 — 23.1) (2.40 — 4.00, 17.4 — 28.9)
m 10 22.6 — 36.3 37.3—66.7 48.1 — 834
(2.30— 3.70, 16.6 — 26.8) (3.80 — 6.80,27.5— 49.2) (4.90 — 8.50, 354 —61.5)
12 392 —647 68.6 —117.7 88.3 — 1471
G1H0042 (400 — 6.60, 28.9 — 47.7) (7.00 — 12.00, 50.6 — 86.8) | (9.00 — 15.00, 65.1 — 108.5)
NOTE:
The mark is embossed on the bolt head as follows: .
4aT— 4
5T—5
7T—7
9T —9
10T — 10
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7. Lifting, Towing and Tie-down Points

7. Lifting, Towing and Tie-down Points

WARNING:

e Never get under the vehicle while itis supported by a jack.

e When jacking up the vehicle, place chocks to hold wheels.

e After jacking up the vehicle with garage jack, be sure to support the vehicle with stands
for safety.

e Be sure to lift vehicle at the same four positions as those for pantograph jack.

CAUTION:
Be sure to lift, tow and tie-down the vehicle at the designated positions.

A: GARAGE JACK

Front 2 o
SN :
X

Y N

- \
\

G1H0043

3 & R\ S -~ /
5 - — e — X (|
S \ N 1" .‘ %.- /i .
= g == 'l
= /‘ /
B

-

.
o
2 Do T
=] = T

=

I
1

AWD

G1H0391
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7. Lifting, Towing and Tie-down Points

B: PANTOGRAPH JACK, SAFETY STAND AND LIFT

WARNING:

e Never get under the vehicle whileitis supported only by the jack. Always use safety stands
to support body when you have to get under the car.

e Block the wheels diagonally by wheel chocks.

CAUTION:
e Make sure the jack is set at the correct position on the flange of side sill.
e Be careful not to set the jack at the air flap portion.

23
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GENERAL INFORMATION

Support locations

H1HO0457A

24
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7. Lifting, Towing and Tie-down Points

C: TOWING AND TIE-DOWN HOOKS

Front

Hooks for towing
and tie-down

H1HO458A

o

<53

Yy S
T~ (
g q;J,ook for tia-:lo% - Af‘\_‘ \

‘ N .&.— 2\
—h,-f-‘ ‘."./ -\1;’9

B ON T =

G1H0367

G1H0048

25

CAUTION:

e Avoid towing another car with front towing
hooks.

e Do not tow a vehicle which is heavier than
towing vehicle.

e Do not apply excessive lateral load to tow-
ing hook.

e Wrap the towing rope with cloth to prevent
damaging bumper, etc.

o Keep the vehicle level during towing.

e Tiethefrontandreartie-down hooks in the
same direction.
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8. Front Hood Stay Instaliation

8. Front Hood Stay Installation
A: AT THE CHECK AND GENERAL MAINTENANCE

B: WHEN WIDER HOOD OPENING IS NECESSARY

Set stay into the hole of hood inner as shown in the figure below.

H1H0445
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PERIODIC MAINTENANCE SERVICES

SCHEDULE OF INSPECTION AND MAINTENANCE SERVICES

Continue periodic maintenance beyond 100,000 km
(60.000 miles) or 48 months by returning to the first
column of the maintenance schedule and adding
100,000 km (60,000 miles) or 48 months to the col-
umn headings.

R: Replace

P: Perform

Symbols used:

I: Inspect, and then adjust, correct or replace if necessary.

(1): Recommended service for safe vehicle operation

MAINTENANCE INTERVAL
(Number of months or km (miles), whichever occurs first)
MAINTENANCE ITEM Months 12 24 36 48 REMARKS
x 1,000 km 1.6 25 50 75 100
x 1,000 miles 1 115 30 45 60
Drive belt(s) (Except camshaft) I | | |
2 | Camshaft drive belt (Timing belt) R
) ! Change every 12,500 km (7,500 miles) or
8 | Exaiere] 6 months whichever occurs first. s (ol
) - Change every 12,500 km (7,500 miles) or
4 | Engine oil filter 6 months whichever occurs first. pecliissis )
5 Replace engine coolant and inspect cooling system, P p
hoses and connections
Replace fueil filter and inspect fuel system, line and
6 eohRGGlicEs = P See NOTE 3)
7 | Air cleaner element | R | R See NOTE 2)
For Non-Turbo R R R R
8 | Spark plugs
For Turbo R
9 | Idle mixture [Except for catalyst model] | | | I
Transmission/differential (Front & rear) lubricants
10 (Gear oil) R R See NOTE 4)
11 | Automatic transmission fluid R R See NOTE 4)
12 | Brake fluid R R See NOTE 5)
Disc brake pads and discs/Front and rear axle
i boots and axle shaft joint portions : I | See NOTE 3)
14 | Brake linings and drums (Parking brake) | I See NOTE 3)
Inspect brake lines and check operation of parking
19 and service brake system i i 2 - See NOTE 3)
Adjust pedal free play
16 | Clutch and Hill-holder system | | | ] at 1,600 km
(1,000 miles)
17 | Steering and suspension system | I | | See NOTE 3)
18 | Front and rear wheel bearing lubricant (1)
For Europe | t 100,000 km (60,000 mil
19 | Valve clearance 8 e f L)
Except Europe Inspect every 160,000 km (100,000 miles)
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NOTES:

1) When the vehicle is used under severe driving conditions mentioned below*, the engine
oil and oil filter should be changed more frequently.

2) When the vehicle is used under severe driving conditions mentioned below*, the air
cleaner element should be replaced more frequently.

3) When the vehicle is used under severe driving conditions mentioned below*, inspection
should be performed at every 12,500 km (7,500 miles) or 6 months whichever occurs first.

4) When the automatic transmission vehicle is frequently operated under severe condi-
tions, such as pulling trailer or driving on sand, replacement of automatic transmission
fluid and front differential gear oil should be performed more frequently.

5) When the vehicle is used under following areas, change fluid every 25,000 km (15,000
miles) or 12 months whichever occurs first.
(1) High humidity areas
(2) Mountainous areas

* Severe driving conditions:
(1) Operating in extremely cold weather (Items 3, 4 and 17 only)
(2) Pulling trailer (Items 3, 4, 13 and 14 only)
(3) Repeated short trips (Items 3, 4, 13 and 14 only)
(4) Driving in dusty roads (ltems 7, 13, 14 and 17 only)
(5) Driving in rough and/or muddy roads (ltems 13, 14 and 17 only)
(6) Driving in areas using road salt or other corrosive materials
(Items 6, 13, 14, 15 and 17 only)
(7) Living in coastal areas (Items 6, 13, 14, 15 and 17 only)
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PERIODIC MAINTENANCE SERVICES

1. Drive Belt(s) [Except Camshaft] (Inspect drive belt tension)

1. Drive Belt(s)
[Except Camshaft]
(Inspect drive belt tension)

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first)

Months 12 24 36 48
x1,000
it 1.6 25 50 75 100
x1,000
iy 1 15 30 45 60
| I | |

98 N (10 kg, 22 Ib)

‘:é%‘t

G1H0062

H1H0458

A: INSPECTION

1) Replace belts, if cracks, fraying or wear is
found.

2) Check drive belt tension and adjust it if nec-
essary by changing generator installing posi-
tion and/or idler pulley installing position.

Beit tension

replaced: 7 — 9 mm

(0.276 — 0.354 in)
9 — 11 mm
(0.354 — 0.433 in)
replaced: 7.5 — 8.5 mm
(0.295 — 0.335 in)
9.0 — 10.0 mm
(0.354 — 0.394 in)

C/P: Crankshaft pulley

GEN: Generator

P/S: Power steering oil pump pulley

A/C: Air conditioning compressor pulley

I/P: Idler pulley

*. Thereis no belt [B] on models without an air
conditioning.

® reused:

reused:

B: REPLACEMENT
1. V-BELT COVER
1) Remove V-belt cover.
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1. Drive Belt(s) [Except Camshaft] (Inspect drive belt tension

2. FRONT SIDE BELT
(Driving Power Steering Oil Pump and Gen-
erator)

1) Loosen the lock bolt on the slider bolt.

2) Loosen the slider bolt.

3) Remove the front side belt.

4) Install a new belt, and tighten the slider bolt
SO as to obtain the specified belt tension showr
on the previous page.

5) Tighten the lock bolt.

6) Tighten the slider bolt.

CAUTION:
Wipe off any oil or water on the belt anc
pulley.

Tightening torque:
Lock bolt, through bolt: 25 + 2 N.m
(2.5 = 0.2 kg-m, 18 = 1.5 ft-Ib)
Slider bolt: 8 =+ 2 N.m
(0.8 = 0.2 kg-m, 5.5 = 1.5 ft-Ib)

3. REAR SIDE BELT
(Driving Air Conditioning)

(N7
%‘\ A ) Before removing the rear side belt, remove
I

=7 RN

‘ < Slider bolt @/’ i
je A g ot (o J the front side belt. , .
gt & o~ -| 1) Loosen the lock bolt on the slider bolt.
(@) Q~— 2) Loosen the slider bolt.

% 3) Remove the rear side belt.

/: T@%‘ L /\& | 4) Installanew belt, and tighten the slider bol

\ _o,’ I o, so astoobtainthe specified belt tension showr
o e — on the previous page.
5) Tighten the lock nut.

UREUS.  GiHEs | B Tighten the slider bolt.

CAUTION:
Wipe off any oil or water on the belt anc
pulley.

Tightening torque (Lock bolt):
226 + 29 N.m
(2.3 = 0.3 kg-m, 16.6 = 2.2 ft-Ib)
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PERIODIC MAINTENANCE SERVICES

2. Camshatft Drive Belt (Timing Belt)

2. Camshaft Drive Belt

(Timing Belt)

s e
— Reserve tank

G1H0066

G1H0067

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]
Months 12 24 36 48
ok ndll IELC 25 50 75 100
L 1 15 30 45 60
R

A: REPLACEMENT
1. SOHC MODEL

1) Disconnect ground cable (-) from battery.
2) Remove reserve tank.

3) Remove radiator fan motor connector and
air conditioning fan motor connector.

4) Remove radiator fan.
(1) Remove the two bolts from the upper
side of the shroud.
(2) Remove radiator fan.

CAUTION:
Remove air conditioning fan in same steps
described in the removal of radiator.
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2. Camshaft Drive Belt (Timing Belt)

5) Remove V-belt cover.

6) Remove V-belts.

[Refer to “Drive Belt(s)".]

7) Remove air conditioning compressor drive
belt tensioner.

H1H0458

8) Remove pulley bolt. To lock crankshaft use
ST.

ST 499977000 CRANKSHAFT PULLEY
WRENCH

9) Remove crankshaft pulley.
10)Remove left side belt cover.
11)Remove right side belt cover.
12)Remove front belt cover.

13) If alignment mark and/or arrow mark (which
indicates rotation direction) on timing belt fade
away, put new marks before removing timing
belt as follows:
(1) Turn crankshaft and align alignment
marks on crankshaft, and leftand right cam-
shaft sprockets with notches of belt cover
and cylinder block.

ST 499987500 CRANKSHAFT SOCKET

@® Notch
@ Alignment mark

G1H0313
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2. Camshaft Drive Belt (Timing Belt)

Ga2Mo1M

G1H0424

(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.

11)Loosen tensioner adjuster mounting bolts.

12)Remove belt idler.

13)Remove belt idler No. 2.

14)Remove timing belt.

Z1, 44 tooth length
Z», 40.5 tooth length

2. DOHC MODEL

1) Referto 1) to 7) of camshaft drive belt. <Ref.
to 1-5 [02A1]>

2) Remove pulley bolt. To lock crankshaft use
S

ST 499977000
CRANKSHAFT PULLEY WRENCH

Remove crankshaft pulley.

Remove left side belt cover.

Remove right side belt cover.

Remove front belt cover.

If alignment mark and/or arrow mark (which
indicates rotation direction) on timing belt fade
away, put new marks before removing timing
belt as follows:

(1) Turn crankshaft and align alignment
marks on crankshaft, and leftand right cam-
shaft sprockets with notches of belt cover
and cylinder block.

ST 499987500 CRANKSHAFT SOCKET

(2) Using white paint, put alignment and/or
arrow marks on timing belts in relation to the
sprockets.

SISO e
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2. Camshaft Drive Belt (Timing Belt)

8) Loosen tensioner adjuster mounting bolts.
9) Remove belt idler.

T, 15 T 10)Remove belt idler No.2.
Z> J._ 11)Remove timing belt.
. z? Z4, 54.5 tooth length
F I Z5, 51 tooth length
O~ ' Eg Z5, 28 tooth length

G 1H0425

B: INSTALLATION
1. SOHC MODEL

To install, reverse order of removal procedures.
For installation of tensioner adjuster and cam-
shaft drive belt, refer to “2-3 ENGINE" [W3CO0].

2. DOHC MODEL

To install, reverse order of removal procedures.
For installation of tensioner adjuster and cam-
shaft drive belt, refer to “2-3b ENGINE" [W2CO0].

| C: INSPECTION
1. SOHC MODEL

1) Remove left and right timing belt covers O
and @.

2) While cranking engine at least four rotations,
check timing belt back surface for cracks or
damage. Replace faulty timing belt as needed.
3) Measure timing belt width W. If it is less than
27 mm (1.06 in), check idlers, tensioner, water
. pump pulley and cam sprocket to determine
= e atHoo71 | 'dler alignment (squareness). Replace worn

- timing belt.
4) Installleft and righttiming belt covers (@ and
@
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2. Camshaft Drive Belt (Timing Belt)

PERIODIC MAINTENANCE SERVICES

G1HO426

10

2. DOHC MODEL

1) Remove left and right timing belt covers (O
and .

2) While cranking engine at least four rotations,
check timing belt back surface for cracks or
damage. Replace faulty timing belt as needed.
3) Measure timing belt width W. If it is less than
30 mm (1.18 in), check idlers, tensioner, water
pump pulley and cam sprocket to determine
idler alignment (squareness). Replace worn
timing belt.

4) Installleftand righttiming belt covers @) and
@.
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3. Engine Ol

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first)

3. Engine Oil
Months 12 24 36 48
x1,000
Kkm 1.6 25 50 75 100
x1,000
R gl 1 15 30 45 60
Change every 12,500 km (7,500 miles) or
6 months. Whichever occurs first

A: REPLACEMENT
1) Drain engine oil by loosening engine oil
drain plug.

N ) Brei ol G1H0072

2) Open engine oil filler cap for quick draining
of the engine oil.

8 l\ ?V,JF‘-\M L
il level gauge _y f—— i
e e v of filer cap Replace drain plug gasket.

Upper level

About 1.0 ¢
(1.1 USqt,
0.9 Imp qt)

Lower level

R

== oL

G1H0397

3) Tighten engine oil drain plug after draining
engine oil.

Tightening torque:
44 N.m (4.5 kg-m, 33 ft-Ib)

\( Drain plug

11
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3. Engine Oil

PERIODIC MAINTENANCE SERVICES

SAE Viscosity No. and Applicable Temperature

("F) -30 32 60 90 104

T T T T T
(C) = ~34 0 16 32 40

PREFERRED (Non Turbo)

o

| 10W-30, 10W-40
5W-30(Turbo)

9

H1HO0441

OM-H1027

NN\ A
= Qil level gauge M/‘“—-—"‘*

Engine oil filler cap

Upper level

About 1.0 ¢
(1.1 US qt,
0.9 Imp qt)

Lower level

Fo

G1H0397

12

4) Fill engine oil through filler pipe up to upper
point on level gauge. Make sure that vehicle is
placed level when checking oil level. Use en-
gine oil of proper quality and viscosity, selected
in accordance with the table in figure.

Recommended oil
API classification: SH or SG,
CCMC specification G4 or G5,
ACEA specification A1 or A2 or A3,
or ILSAC certification mark is displayed
on the container
(If it is impossible to get SH or SG grade,
you may use SF grade.)

The proper viscosity helps car get good cold
and hot starting by reducing viscous friction
and thus increasing cranking speed.

CAUTION:

e When replenishing oil, itdoes not matter if
the oil to be added is a different brand from
that in the engine; however, use oil having
the API classification and SAE viscosity No.
designated by SUBARU.

e As for the turbo models, SAE 5W-30 is not
recommended for sustained high speed
driving.

5) Close engine oil filler cap.

6) Start engine and warm it up for a time.

7) After engine stops, recheck the oil level.

If necessary, add engine oil up to upper level on
level gauge.



PERIODIC MAINTENANCE SERVICES [03s0] 1

3. Engine

Engine oil filler cap
| ~

o~

Notch mark

—— Upper tevel

About 1.0 €
(1.1us qu
0.91mp qt)

— Lower level

G1HO0013

13

B: INSPECTION

1) Park vehicle on a level surface.

2) Remove oil level gauge and wipe it clean
3) Reinsertthe level gauge all the way. Be su
that the level gauge is correctly inserted and
the proper orientation.

4) Remove it again and notethe reading. If tt
engine oil level is below the “L" line, add oil
bring the level up to the “F" line.

5) After turning off the engine, wait a few mi
utes for the oil to drain back into the oil pan b
fore checking the level.

6) Just after driving or while the engine
warm, engine oil level may show in the ranc
between the "F" line and the notch mark. This
caused by thermal expansion of the engine o
7) To prevent overfilling the engine oil, do n«
add oil above the “F" line when the engine
cold.

Engine oil capacity (Non-Turbo model):
Upper level
4.0¢ (4.2 US qt, 3.5 Imp qt)
Lower level
3.0¢ (3.2US qt, 2.6 Imp qt)
Engine oil capacity (Turbo model):
Upper level
4.5¢ (4.8 US qt, 4.0 Imp qt)
Lower level
3.5¢ (3.7US qt, 3.1Imp qt)
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4. Engine Oil Filter

MAINTENANCE INTERVAL
4 Engine Oll Fllter {Number of months of km (miles) whichever occurs first]
Months 12 24 36 48
Mgee 4 e 25 50 75 100
R0 1 15 30 45 60
Change every 12,500 km (7,500 miles) or
6 months. Whichever occurs first

- : =2 A: REPLACEMENT
- 1) Remove oil filter with ST.
o ST 498547000 OIL FILTER WRENCH
( K / 2) Get a new oll filter and apply a thin coat of
I\ J engine oil to the seal rubber.
0 ‘ 3) Install oil filter by turning it by hand, being
O careful not to damage seal rubber.
Q ,\ | ’ 4) Tighten more (approximately 2/3 to 3/4 turn)
e after the seal rubber contacts the oil pump
/ =~ | case.Do nottighten excessively, oroilmay leak.
\\( Drain plug G1H0072

5) Atfterinstalling oil filter, run engine and make
sure that no oil is leaking around seal rubber.

NOTE:
Thefilter element andfilter case are permanent-
ly joined; therefore, interior cleaning is not nec-
essary.

14



PERIODIC MAINTENANCE SERVICES

[05A1] 1-

5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connection

5. Replace Engine Coolant
and Inspect Cooling
System, Hoses and
Connections

z

ll,,.»',/ R{ai? p/éhr
==
- s
& |*~—~ Vinyle tube
w\‘l W B1H005<A

J B1HOQS52A

19

MAINTENANCE INTERVAL
[Number of months or km (miles) whichever occurs first]
Months 12 24 36 48
o il 25 50 75 100
"rll-i?eoso 1 15 30 45 60
P P

A: REPLACEMENT

1. REPLACEMENT OF COOLANT
(NON-TURBO MODEL)

WARNING:

The radiator is of the pressurized type. D«
not attempt to open the radiator cap immedi
ately after the engine has been stopped.

1) Lift up the vehicle.
2) Remove under cover.

3) Fit vinyle tube to drain pipe.
4) Place a container under vinyle tube.

5) Loosen drain cock to drain engine coolar.
into container.
6) For quick draining, open radiator cap.

CAUTION:
Be careful not to spill coolant on the floor.

7) Drain coolant from reservoir tank.

8) Tighten radiator drain plug securely afte
draining coolant. (Drain tube may face down
ward.)
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5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connections

16

9) Install reservoir tank to original position.
10) Slowly pour prepared coolant from radiator
filler port to neck of filler, then pour into reservoir
tank up to "FULL" level.

Coolant capacity (fill up to “FULL” level)
1,600 cc:
Approx. 6.4 ¢ (6.8 US qt, 5.6 Imp qt)
1,800 cc:
Approx. 6.2 ¢ (6.6 US qt, 5.5 Imp qt)
2,000 cc:
Approx. 6.0 ¢ (6.3 US qt, 5.3 Imp qt)

CAUTION:

The SUBARU Genuine Coolant containing
anti-freeze and anti-rust agents is especially
made for SUBARU engine, which has an alu-
minum crankcase. Always use SUBARU
Genuine Coolant, since other coolant may
cause corrosion.

11)Securely install radiator cap.

12)Run engine for more than five minutes at
2,000 to 3,000 rpm. (Run engine until radiator
becomes hot in order to purge air trapped in
cooling system.)

13)Stop engine and wait until coolant tempera-
ture lowers. Then open radiator cap to check
coolantleveland add coolant up to radiator filler
neck. Next, add coolant into reservoir tank up to
“‘FULL" level.

14) After adding coolant, securely install radia-
tor and reservoir tank caps.

2. REPLACEMENT OF COOLANT
(TURBO MODEL)

1) Loosen radiator drain plug after following
the same procedures 1) as described for the
Non-TURBO model.

2) Loosen coolant flow tank cap to drain cool-
ant.

3) Tighten radiator drain plug securely.

4) Slowly pour prepared coolant from coolant
flow tank filler port up to the brim of port, and
install cap, then pour coolant into reserve tank
up to “FULL" level.

5) Run engine for about 15 minutes, not ex-
ceeding 2,000 rom. (Run engine until radiator
becomes hot in order to purge air trapped in
cooling system.)

6) Stop engine and wait until coolant tempera-
ture lowers. [below 50°C (122°F) or 60°C
(140°F)] Open coolant flow tank cap and add



PERIODIC MAINTENANCE SERVICES

fosa3]  1-5

5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connections

Specilic gravity of coolant

1.100

1.090 |

1.080 |

1.070 |

1.060 |

1.050

1.040 |

1.030 |

1.020 |

1.010 |

1.000

Concentration

/ of cooiant
al i

60%
50%

\ 40%

]

30%

10%

I
—40 -3¢ -20 -10 0 10 20 30 40 50

(-40)(-22)(-4) (14) (32) (50) (68) (86) (104)(122)

Coolant temperature °C (°F)

M1H0064

coolant up to the brim of the port.

7) Waituntil coolant temperature lowers further
[below 30°C (86°F)], then pour into reserve tank
up to the “FULL" level.

8) Runthe vehicle untilthe coolanttemperature
rises to 80°C (176°F) and check the level in the
coolant flow tank, add coolant up tothe "FULL"
level.

Coolant capacity (fill up to “FULL” level):
Approx. 7.2 ¢ (7.6 US qt, 6.3 Imp qt)

CAUTION:

The SUBARU Genuine Coolant containing
anti-freeze and anti-rust agents is especially
made for SUBARU engine, which has an alu-
minum crankcase. Always use SUBARU
Genuine Coolant, since other coolant may
cause corrosion.

3. RELATIONSHIP OF SUBARU COOLANT
CONCENTRATION AND FREEZING TEM-
PERATURE

The concentration and safe operating tempera-
ture of the SUBARU coolant is shown in the dia-
gram. Measuring the temperature and specific
gravity of the coolant will provide this informa-
tion.

17
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PERIODIC MAINTENANCE SERVICES

5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connections

Necessary concentration
of coolant

45%

20 30 40 50

Quantity of coolani to be drained ¢ (US qt. Imp qt)

Concentration of coolantin the vehicle cooling system %

Concentration of coolant in vehicle
and quantity to be drained

M1HO0065

Non-TURBO Model

H1H0480A

18

4. PROCEDURE TO ADJUST THE CON-
CENTRATION OF THE COOLANT

To adjust the concentration of the coolant ac-
cording to temperature, find the proper fluid
concentration in the above diagram and re-
place the necessary amount of coolant with an
undiluted solution of SUBARU genuine coolant
(concentration 50).

The amount of coolant that should be replaced
can be determined using the diagram.

[Example}

Assume that the coolant concentration must be
increased from25% to 40%. Find point A, where
the 25% line of coolant concentration intersects
with the 40% curve of the necessary coolant
concentration, and read the scale on the verti-
cal axis of the graph at height A. The quantity of
coolanttn be drainedis 2.1 liters (2.2 US qt, 1.8
Imp qt). Drain 2.1 liters (2.2 US qt, 1.8 Imp qt)
of coolant from the cooling system and add 2.1
liters (2.2 US qt, 1.8 Imp gt) of the undiluted
solution of SUBARU coolant.

If a coolant concentration of 50% is needed,
drain all the coolant and refill with the undiluted
solution only.

B: INSPECTION

1) Check radiator for leakage, filling it with
coolant and attach radiator cap tester to the fill-
er neck. Then apply a pressure of 157 kPa (1.6
kg/cm?2, 23 psi) and check the following points:
e Each portion of radiator for leakage

e Hose joints and other connections for leak-
age

CAUTION:

When attaching or detaching tester and
when operating tester, use special care not
to deform radiator filler neck.

NOTE:

e When performing this check, be sure to keep
the engine stationary and fill radiator with cool-
ant.

e Wipe off check points before applying pres-
sure.

e Use care notto spill coolant when detaching
tester from radiator.
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5. Replace Engine Coolant and Inspect Cooling System, Hoses and Connec

Crack, deformation

Deformation,
damage, rust

G1H0079

G1H0080

19

2) Check the radiator cap valve open pres
using radiator cap tester.

Raise the pressure until the needle of ga
stops and see if the pressure can be retainec
five to six seconds. The radiator cap is nor
if a pressure above the service limit value
been maintained for this period.

Radiator cap valve open pressure
Standard value:
78 — 98 kPa
(0.8 — 1.0 kg/cm?, 11 — 14 psi)
Service limit: 69 kPa (0.7 kg/cm?, 10

CAUTION:

Rust or dirt on cap may prevent valve fr
functioning normally: be sure to clean «
before testing.

3) If the coolant temperature exceeds 76.(
80.0°C (169 to 176°F) while radiator is not
hot, check thermostat. If thermostat does
open at 76.0 to 80.0°C (169 to 176°F), repl
it with a new one.

4) Ifelectricfandoes not operate when cool
temperature exceeds 90 to 94°C (194 to 201
check thermoswitch or fan motor.
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6.

eplace Fuel Filter and Inspect Fuel System, Lines and Connections

6. Replace Fuel Filter and
Inspect Fuel System,
Lines and Connections

Mo ot > " G1HO081

20

MAINTENANCE INTERVAL
{Number of months of km (miles) whichever occurs first]
Months 12 24 36 48
x1,000
ke 1.6 25 50 4] 100
x1,000
mies 1 15 30 45 60
P P

A: REPLACEMENT

WARNING:

e Place “No fire” signs near the working
area.

e Disconnect ground cable from battery.

CAUTION:
Be careful not to spill fuel on the floor.

1) Before removing the hose, filter, pump, etc.,
be suretorelease the fuel pressure, as follows:
e Disconnect the wiring connector of the fuel
pump.

e Crankthe engine for more than five seconds.
If the engine starts, let the engine run until it
stops.

e After turning IG switch OFF, connect the wir- .
ing connector of the fuel pump.

2) Loosenthe screwofthe hoseclampand pull
off the hose from the filter.

3) Remove the filter from the holder.
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6. Replace Fuel Filter and Inspect Fuel System, Lines and Connections

4) Replace fuel filter with a new one.

Unit: mm (in) . .
5) Install the hoses as shown in the figure.

N Hose Tightening torque:
Filing / 1.0— 1.5N.m
(0.1 — 0.15 kg-m, 0.7 — 1.1 ft-Ib)
d@u : CAUTION:
e Ifthehoseisdamaged atthe clamping por-

4 - -f-m—
i

r" 3 3
/el e 1 _400a—0.16) tion, replace the hose with a new one.

L’ e If the hose clamp is deformed too much,
When fitting length is specified rep|ace with a new one.

e Correctthe 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.
20 — 25 (0.79 — 0.98)

e 6 on w20
—=
——l—'-—1——4(0.04—0.16)

When fitting length is not specified

G1H0082 |

6) Install the fuel filter bracket to the vehicle
body. And tighten the bolts to the specified
torque.

Tightening torque:

54— 9.3N.m
(0.55 — 0.95 kg-m, 4.0 — 6.9 ft-Ib)
CAUTION:

Make sure that the clamp screw is not loose.

B: INSPECTION
1. FUEL PIPING AND CONNECTIONS

Check fuel piping and connections for leakage,
scratches, swelling and corrosion.

21
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7. Air Cleaner Element

PERIODIC MAINTENANCE SERVICES

7. Air Cleaner Element

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first)

22

Months 12 24 36 48
x1,000
fm 1.6 25 50 75 100
x1,000
milad 1 15 30 45 60
| R | R

A: REPLACEMENT

Do not attempt to clean the air cleaner element.
The filter paper of the element is wetted with a
special non-inflammable slow-evaporating vis-
cous liquid. It is resistant to cold weather and
has a long service life. Dirt adhering to this filter
paper forms porous laminations with the vis-
cous liquid, which function as a filtration layer to
reduce dust penetration into the filter paper. If
this filter paper is cleaned, the filtration layer
thus formed will be lost along with the viscous
liquid.
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8. Spark Plug
MAINTENANCE INTERVAL
8 Spark p | Ugs [Number of months of km (miles) whichever occurs first}
Months 12 24 36 48
e 25 50 75 100
ol i 1 15 30 45 60
For Non-
Turbo L. . i &
For
Turbo &
A: REPLACEMENT

NON-TURBO MODEL

Disconnect spak plug cord.

Remove spark plug with a plug-wrench.
Set new spark plug.

Tighten spark plug lightly with hand, anc
then secure with a plug-wrench to the specifiec
torgque.

SERCL R

Tightening torque:
20.6 + 2.9 N.m
(2.10 = 0.30 kg-m, 15.19 = 2.14 ft-Ib)

CAUTION:

Be sure to place the gasket between the cyl-
inder head and spark plug.

NOTE:
If torgue wrench is not available, tighten spark
plug until gasket contacts cylinder head; then

@ :mﬂﬂﬂm:m tighten further 1/4 to 1/2 turns.
Recommended spark plug:

o With catalyst

Spark plug gap

Spark plug thread ‘ NGK BKR6E-11
P G AT CHAMPION RC8YC4
G1HO084 (1600 cc and 1800 cc model)
CHAMPION RC10YC4 (2000 cc model)
Spark plug gap

1.0 — 1.1 mm (0.039 — 0.043 in)
e Without catalyst
NGK BKR6E

Spark plug gap
0.7 — 0.8 mm (0.028 — 0.031 in)

NOTE:
<Ref. to 6-1 [W3A0]>

2. TURBO MODEL

For the replacement procedures of the spark
plugs on TURBO models, refer to 6-1 [W3DQO].

23
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PERIODIC MAINTENANCE SERVICES
9. Idle Mixture [Except for Catalyst Model]

9. Idle Mixture

[Except for Catalyst

Model]

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]

Months 12 24 36 48
x1,000
Km 1.6 25 50 75 100
x1,000
Tlae 1 S 30 45 60
| | | | |

A: INSPECTION AND ADJUSTMENT

1. IDLE MIXTURE (Not necessary for cata-
lytic converter equipped vehicle)

Before measuring the idle mixture, make sure
that the ignition timing and the engine idle
speed are within specifications.

1) Set the gear position at "Neutral” for MT, or
"N" or “P" for AT.
2) Warm up engine sufficiently until cooling fan
starts to operate.
3) Measure the idle mixture with the CO meter.

Engine idie speed (6]0)

1600 cc and 1800 cc model: 700 = 100 rpm | 1.0 = 05 %
2000 cc model: 800 = 100 rpm

1600 cc, 1800 cc Model

&

/CO ad]ustlng screw

H1HO0481A

4) If out of specification, adjust the idle mixture
using CO adjusting screw of mass air flow sen-
Sor.

5) After adjusting the CO value, check and ad-
justincrement coeficient of CO resistor by using
Select Monitor.

1600 cc and 1800 cc model:
<Ref. to “Troubleshooting Section” 2-7a
[T11PO] or [T12P0}>
(1) Select function mode "F25".
(2) If outof specified data, adjust the incre-
ment coefficient of CO resistor while rotating
CO adjusting screw.

Specified data: 0.28 to 4.22 V

24
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9. Idle Mixture [Except for Catalyst Model]

Non-TURBO 2000 cc modeil:
<Ref. to “Troubleshooting Section” 2-7b
[T11PO] or [T12Q0]>
(1) Select function mode “F25".
(2) If out of specified data, adjust the incre-
ment coefficient of CO resistor while rotating
CO adjusting screw.

Specified data: —1.52 to +1.49 kg/h
NOTE:

If driving the vehicle on out of specified data, the
HiHos87a | “trouble code 49" is indicated in many case.

Non-TURBO 2000 cc Model

25
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PERIODIC MAINTENANCE SERVICES

10. Transmission/Differential (Front and rear) Lubricants (Gear oil)

10. Transmission/Differential
(Front and rear) Lubricants
(Gear oil)

—| — Upper ievet
—|— Lower leve!

G1H0398

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]

Months 12 24 36 48
x1,000
Km 1.6 25 50 75 100
x1,000
i 1 S 30 45 60
R R

26

A: REPLACEMENT
1. MANUAL TRANSMISSION

1) Drain gear oil by removing drain plug after
allowing the engine to cool for 3 to 4 hours.

CAUTION:
Before starting work, cool off the engine
well.

2) Reinstall drain plug after draining gear oil
and tighten it to the specified torque.

Tightening torque:
41—47N.m (4.2 — 4.8 kg-m, 30 — 35 ft-Ib)

CAUTION:

e Be sure to place a gasket between the
transmission case and drain plug.

e Replace the gasket with a new one.

NOTE:

Inspect the transmission gear oil level. If the oil
level is atthe lower point or below, add some oil
through the oil level gauge hole up to the upper
point of gauge.

Gear oil capacity:

FWD model: 3.3 € (3.5 US qt, 2.9 Imp qt)

AWD Non turbo single range model:
3.5¢(3.7US qt, 3.1 Imp qt)

AWD dual range model:
4.0¢ (4.2US qt, 3.5Imp qt)

AWD Turbo model:
4.0¢ (4.2US qt, 3.51Imp qt)
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10. Transmission/Differential (Front and rear) Lubricants (Gear oil)

TTEM e Recommended oil
+ Transmission gear oil ) CAUTION:
AP| Classification -__| Each oil manufacturer has its base oil and
GL-5 - additives. Thus, do not mix two or more
SAE Viscosity No. and Applicable ‘emperature = brands
(°F) -30 0 32 60 90
] I T T T
(°C) -34 -18 0 16 312
| |
| | | 90 o
| 85W e
< 80W |
< 75W-90 b
| ! | | | G1HO392 |

2. FRONT DIFFERENTIAL (AUTOMATIC
TRANSMISSION)

1) Drain differential gear oil by removing drain

plug after allowing the engine to cool for 3 to 4
hours.

CAUTION:
Before starting work, cool off the engine
well.

2) Reinstall drain plug after draining differential
gear oil and tighten in to the specified torque.

Tightening torque:
41.2—47.1 N.m
(4.2 — 4.8 kg-m, 30.4 — 34.7 ft-Ib)

CAUTION:

e Be sure to place a gasket between the
transmission case and drain plug.

e Replace the gasket with a new one.

3) Fill differential gear oil through the oil level

G1H0015 .
gauge hole up to upper point level gauge.

TEM Differential gear oil capacity:
- Front ditferential gear oil z;-’z_ 1';34€US t 1.0—1.1Im
API| Classification < qt, 1. ’ P qt)
GL-5 e Recommended front differential gear oil
SAE Viscosity No.and Applicabie Temperature
(°C) -30 -26 -1; 5 0 = 15 p25 30 CAUTIQN . .
P o N . R Each oil manufacturer has its base oil and
e — . [ additives. Thus, do not mix two or more
| ‘ [ 90 >>| brands.
85W -
<< 80W | |
il 80W - 90 -
| ; { | | B1HO039
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10. Transmission/Differential (Front and rear) Lubricants (Gear oil)

Except 2000 cc Non-turbo MT and Turbo model

B1H0037B

"‘f j \l

Filler plug

L— Drain plug

2000 cc Non-turbo MT and Turbo model

B1H0036B

ITEM

® Rear differential gear oil

AP Classification

GL-5
SAE Viscosity No. and Applicable Temperature
(°F) -30 0 32 60 90
(*C) 34 -18 c|> 1‘6 ‘
_— % >
| 85W >
<< 80W |
< 80W-90 -
] | | H1H0442
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3. REAR DIFFERENTIAL (AWD MODEL)

1) Drain oil by removing drain bolt or plug.

2) Remove filler bolt or plug for quick draining
oil.

3) Tighten drain bolt or plug after draining oil.
CAUTION:

e Except 2000 cc Non-turbo MT and Turbo
model

Always use a new aluminum gasket.

Tightening torque:
34+ 4N.m(3.5+ 0.4kg-m,25.3+ 2.9ft-Ib)

e 2000 cc Non-turbo MT and Turbo model
Apply fluid packing to drain plug threads be-
fore installation.

Fluid packing:

Three Bond 1205 or equivalent
Tightening torque:

49+ 9.8N.m (5« 1 kg-m, 36 = 7.2 ft-Ib)

4) After installing drain bolt or plug onto rear
differential gear case firmly, fill oil up fully to the
mouth of filler bolt or plug.

Oil capacity:
0.8¢ (0.8US qt, 0.7 Imp qt)

5) Install filler bolt or plug onto rear differential
gear case firmly.

CAUTION:
e Non-Turbo model
Always use a new aluminum gasket.

Tightening torque: _
34+ 4N.m 3.5+ 0.4 kg-m,25.3 + 2.9 ft-Ib)

e Turbo model
Apply fluid packing to filler plug threads be-
fore installation.

Fluid packing:

Three Bond 1205 or equivalent
Tightening torque:

49+ 9.8 Nm (5 + 1 kg-m, 36 = 7.2 ft-Ib)

e Recommended rear differential gear oil

CAUTION:

Each oil manufacturer has its base oil and
additives. Thus, do not mix two or more
brands.
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11. Automatic Transmission f

11. Automatic Transmission
Fluid

&K

Front differential drain plug
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MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs firs
Months 12 24 36 4
RO T g 25 50 75 1
x;‘-iféoso 1 15 30 45 6
R F

A: REPLACEMENT

1) Drain ATF (Automatic Transmission Fluid
removing drain plug after allowingtheengin
cool for 3to 4 hours.

2) Reinstall drain plug after draining ATF,
tighten it to the specified torque.

Tightening torque:
25 N.m (2.5 kg-m, 18 ft-Ib)

CAUTION:

Before starting work, cool off the enc
well. :

3) Fill ATF up to the middle of the *COOL" ¢
on level gauge by using the gauge hole.

Fluid capacity (Non-turbo model):
79—82¢
(84 —8.7USqt, 7.0 —7.2Imp qt)
Fluid capacity (Turbo model):
9.5—9.8¢
(10.0 — 10.4 US qt, 8.4 — 8.6 Imp qt)

4) Run the vehicle until the ATF tempera
rises to 60 to 80°C (140 to 176°F) and check
ATF level.

Recommended automatic
transmission fluid: Dexron Il or I
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12. Brake Fluid

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]

Months 12 24 36 48
x1,000
rm 1.6 25 50 75 100
x1,000
miles 1 15 30 45 60
R R

Secondary Primary

2 CF
)

G1H0092

H1HO0461

A: REPLACEMENT

1) Either jack up vehicle and place a safety
stand under it, or lift up vehicle.

2) Remove both front and rear wheels.

3) Draw out the brake fluid from master cylin-
der with syringe.

4) Refill reservoir tank with recommended
brake fluid.

Recommended brake fluid:
FMVSS No. 116, fresh DOT3 or 4 brake
fluid
CAUTION:
e Avoid mixing different brands of brake
fluid to prevent degrading the quality of the
fluid.
e Be careful not to allow dirt or dust to get
into the reservoir tank.

Bleeding sequence ) - @ > Q@ - ®

@ Front right @ Front left
@ Rear left @ Rear right

5) Install one end of a vinyl tube onto the air
bleeder and insert the other end of the tube into
a container to collect the brake fluid.

NOTE:

e Cover bleeder with waste cloth, when loosen-
ing it, to prevent brake fluid from being
splashed over surrounding parts.

e During bleeding operation, keep the brake
reserve tank filled with brake fluid to eliminate
entry of arr.

e Brake pedal operation must be very slow.

30
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e For convenience and safety, it is advisable to
have two men working.

e The amount of brake fluid required is approxi-
mately 500 m¢ (16.9 US floz, 17.6 Imp fl oz) for
total brake system.

6) Instruct your co-worker to depress the brake
pedal slowly two or three times and then hold it
depressed.

7) Loosen bleeder screw approximately 1/4
turn until a small amount of brake fluid drains
into container, and then quickly tighten screw.

8) Repeat steps 6) and 7) above until there are
no air bubbles in drained brake fluid and new
fluid flows through vinyl tube.

NOTE:

Add brake fluid as necessary while performing
the air bleed operation, in order to prevent the
tank from running short of brake fluid.

9) After completing the bleeding operation,
hold brake pedal depressed and tighten screw
and install bleeder cap.

Tightening torque:
8+ 1N.m(0.8 + 0.1 kg-m, 5.8 + 0.7 ft-Ib)

10)Bleed air from each wheel cylinder using the
same procedures as described in steps 5)
through 9) above.

11)Depress brake pedal with a force of approxi-
mately 294 N (30 kg, 66 Ib) and hold it there for
approximately 20 seconds. At this time check
pedal to see if it makes any unusual movement.
Visually inspect bleeder screws and brake pipe
jointsto make sure that there is no fluid leakage.
12)Install wheels, and drive car for a short dis-
tance between 2 to 3 km (1 to 2 miles) to make
sure that brakes are operating properly.
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13. Disc Brake Pads and Discs/Front and Rear Axle Boots and Axie Shaft Joint Portions

13.Disc Brake Pads and
Discs/Front and Rear Axle
Boots and Axle Shaft Joint
Portions

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]

Months 12 24 36 48
x1,000
Vi 1.6 25 50 75 100
x1,000
el 1 15 30 45 60
| | | ]

Inspectio
hole

H1HO463A

A: INSPECTION
1. DISC BRAKE PAD AND DISC

1) Jack up vehicle and support with rigid
racks. Then remove wheels.

2) Visually check pad thickness through in-
spection hole of disc brake assembly. Replace
pad if necessary.

Pad thickness including back metal mm (in)

Thickness
of pad

e I

5

H1HO0464A

G1HO0097

Front Rear
Standard 17 (0.67) 15 (0.59)
Service limit 7.5 (0.295) 6.5 (0.256)
Service limit
(exclude back metal) ) 1:51(01058)

3) Check the disc rotor, and correct or replace
if it is damaged or worn.

Brake disc thickness mm (in)
Front
Rear
15" & 147 13"
Standard 24 (0.94) 18 (0.71) 10 (0.39)
Wear limit 22 (0.87) 16 (0.63) 8.5 (0.335)

Measure the disc rotor runout at a point less
than 5 mm (0.20 in) from the outer periphery of
the rotor.

Disc rotor runout limit:

Front:  0.075 mm (0.00295 in)
Rear: 0.100 mm (0.00394 in)
CAUTION:

When replacing a pad, always replace the
pads for both the left and right wheels at the
same time. Also replace pad clips if they are
twisted or worn.
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13. Disc Brake Pads and Discs/Front and Rear Axle Boots and Axle Shaft Joint Portior

2. FRONT AND REAR AXLE BOOTS

Inspect front and rear axle boots for deforme
tion, damage or failure. If faulty, replace ther
with new ones.

33
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14. Brake Linings and Drums

14.Brake Linings and Drums

G1HO0100

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first)

Months 12 24 36 48
x1,000
i = 1.6 25 50 75 100
x1,000
nfles 1 U] 30 45 60
! |

A: INSPECTION
1. REAR DRUM BRAKE

1) Remove brake drum, and check that there is
no fluid leakage from wheel cylinder.

If there is fluid leakage from wheel cylinder, re-
place it.

2) Inspect brake shoes fordamage or deformi-
ties and check brake linings for wear.

Rotational direction of drum (Forward)
Wheel cylinder

Upper shoe return spring

Adjusting lever

Trailing shoe

Lower shoe return spring

Leading shoe

CAUTION:

e Always replace both leading and trailing
brake shoes for the left and right wheels at
the same time.

e When either the left or the right brake as-
sembly is replaced, always replace the lead-
ing shoe and trailing shoe of the other.

e The cotter pin, once removed, cannot be
reused.

Thickness of lining (except back metal)
Standard value: 4.1 mm (0.161 in)
Service limit: 1.5 mm (0.059 in)

To replace trailing shoe, remove cotter pin.
Clevis pin should also be replaced if worn.

3) Check brake drum for wear, dents or other
damage.

If the inside surface of brake drum is streaked,
correct the surface with emery cloth (#200 or
more). Ifitis unevenly worn, tapered, or the out-
side surface of brake drum is damaged, correct
or replace it.

CICICICI®IIS)
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14. Brake Linings and Drums

Brake drum inner diameter
Standard value: 228.6 mm (9.000 in)
Service limit: 230.6 mm (9.079 in)

If deformation or wear of back plate, shoe, etc.
is noticeable, replace the affected parts.

| ]
Measuring inside diameter
G1HO101

2. PARKING BRAKE

Inspect brake linings and drums of both sides
of the rear brake at the same time by removing
brake drums.

1) Inspect brake shoes for damage or de-
formation and check brake linings for wear

CAUTION:

Always replace both primary and secondary
Brakedhos —— brake shogs for the left and right wheels at
(Primary) (Secondary) the same time.

G1HO02 | Brake lining thickness excluding

back metal
Standard value: 3.2 mm (0.126 in)
Wear limit: 1.5 mm (0.059 in)

2) Check brake drum for wear, dents or othe
damage. If the inside surface of brake drum i
| streaked, correct the surface with emery clott
/ : : (#200 or more). If it is unevenly worn, taperec
[ A or the outside surface of brake drum is dam

— Disc Disc brake

/ - i _] aged, correct or replace it.
: j Brake drum inside diameter
! ' Standard value: 170 mm (6.69in)
! Wear limit: 171 mm (6.73 in)
|
ke -
| Measuring inside diameter G1H0103
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PERIODIC MAINTENANCE SERVICES

+— Adjuster

/—Cover (rubber)
-.\ /’
Slot-type screwdriver
NS/
i /

Back plate

G1HO0070

3) If the deformation or wear of back plate,
shoe, etc. is noticeable, replace them.

4) When the shoe return spring tension is ex-
cessively weakened, replace it, taking care to
identify upper and lower springs.

B: ADJUSTMENT
1. REAR DRUM BRAKE

The main brake is adjusted automatically, and
so there is no need to adjust it.

2. PARKING BRAKE

For rear disc brake, adjust parking brake after
bleeding the air.

1) Remove rear cover (rubber) installed at
back plate.

2) Turn adjuster toward arrow mark (upward)
until it is locked slightly, by using slot-type
screwdriver as shown in illustration.

3) Turn back (downward) adjuster 3 to 4
notches.

4) Installcover (rubber) at original position cor-
rectly.

36



PERIODIC MAINTENANCE SERVICES 015811 1-5

15. Inspect Brake Lines and Check Operation of Parking and Service Brake System

MAINTENANCE INTERVAL
15. |nspect Brake Lines and [Number of months of km (miles) whichever occurs first]
Check Operation of Wenths L . 36 48
Parking and Service Brake i e MG 50 | 75 | 100
System x1,000 1 5 - - B
P P P P

"1l (@R 1. BRAKE LINE

// _n/ s, 7 A: INSPECTION

1) Check scratches, swelling, corrosion and/or

M
\/ @ traces of fluid leakage on brake hoses or pipe
. \ 7/ joints.
"

2) Checkthe possibility ofadjacent parts inter-

fering with brake pipes/hoses during driving,
and loose connections/clamps.
= \\ g 3) Check anytrace of fluid leakage, scratches,

Front brake hoses etc. on master cylinder, wheel cylinder, pres-
, / A GiHooog | Sure control valve and hill-holder.

N

NOTE:

= When the brake fluid level in the reservoir tank
N\ = \ is lower than the specified limit, the brake fluid

-,i e _ warning light on the combination meter will

N come on.

“ Rear brake hoses 1~

\Q\&\ _« < Rear brake pipe &j’ G1H0010
B: CHECKING
Lock nut 1. SERVICE BRAKE

1) Check the free play of brake pedal with a
force of less than 10 N (1 kg, 2 Ib).

Brake booster
operating rod

Play at bi Brake pedal free play:
B Pedal play 1— 3 mm (0.04 — 0.12 in)
1—3mm )
(0.04 b 0.12in)

f

G1H0054
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15. Inspect Brake Lines and Check Operation of Parking and Service Brake System

Lock nut

6 r—
2

oy

Brake booster
operating rod

Play at pin

©

I \

Brake switch

Adjusting nut

# 0.3 mm (0.01 in)

Stopper

Clevis pin

Clevis

Pedal ptay
1—3mm
(0.04 —0.12in)

SN

B1H0029A

G1HO0104
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If the free play is out of specifications above, ad-
just the brake pedal as follows:
(1) Besureengineisoff. (No vacuum is ap-
plied to brake booster.)
(2) There should be play between brake
booster clevis and pin at brake pedal instal-
ling portion.
[Depress brake pedal pad with a force of
less than 10 N (1 kg, 2 Ib) to a stroke of 1 to
3 mm (0.04 t0 0.12in).]
(3) Depress the surface of brake pad by
hand.
(4) If there is no free play between clevis
pin and clevis, turn brake switch adjusting
nut until the clearance between stopper and
screw of brake switch becomes 0.3 mm
(0.01 in).

2) Check the pedal stroke.

While the engine is idling, depress the brake
pedal with a 490 N (50 kg, 110 Ib) load and
measure the distance between the brake pedal
and steering wheel. With the brake pedal re-
leased, measure the distance between the ped-
al and steering wheel again. The difference be-
tween the two measurements must be less than
90 mm (3.54 in) [with ABS, 95 mm (3.74 in)]. If:
the distance is more than specified, there is a
possibility air is in the inside of the hydraulic
unit.

Brake pedal reserve distance: A
With ABS
more than 95 mm (3.74 in)/
490 N (50 kg, 110 Ib)
Without ABS
more than 90 mm (3.54 in)/
490 N (50 kg, 110 Ib)

3) Check to see if air is in the hydraulic brake
line by the feel of pedal operation. If air appears
to exist in the line, bleed it from the system.

4) Check forevenoperation of all brakes, using
a brake tester or by driving the vehicle for a
short distance on a straight road.
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15. inspect Brake Lines and Check Operation of Parking and Service Brake System

Parking brake lever

Adjuster
(Double nut)

G1HO0055

Engine side

o

Brake booster side

(

g

G1HO0106
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2. PARKING BRAKE SYSTEM

1) Operation of parking brake is normal if is ap-
plied at sixth notch of ratchet when brake lever
is pulled by force of about 196 N (20 kg, 44 Ib).
Total number of the notches is 21.

Parking brake lever stroke:
7 to 8th notch/196 N (20 kg, 44 Ib)

2) Parking brake should be adjusted after ad-
justing the shoe clearance of rear brakes.

3) Remove rear console cover.

4) Adjust parking brake lever by turning adjust-
er (double nut) until parking brake lever stroke
is set at 7 to 8 notches with operating force of

196 N (20 kg, 44 Ib).

3. BRAKE SERVO SYSTEM

1) Withthe engine off, depress the brake pedal
several times applying the same pedal force:
Make sure the travel distance should not
change.

2) With the brake pedal depressed, start the
engine: Make sure the pedal should move
slightly toward the floor.

3) With the brake pedal depressed, stop the
engine and keepthe pedal depressed for 30 se-
conds: Make sure the pedal height should not
change.

4) Check valve is built into vacuum hose. Dis-
connect vacuum hose to inspect function of
check valve.

Blow air into vacuum hose from its brake boost-
er side end: Air must flow out of engine side end
of hose. Next blow air into hose from engine
side: Air should not flow out of hose.

Replace both check valve and vacuum hose if
check valve is faulty. Engine side of vacuum
hose is indicated by marking "ENGINE" as
shown.

5) Check vacuum hose for cracks or other
damage.

NOTE:

When installing the vacuum hose on the engine
and brake booster, do not use soapy water or lu-
bricating oil on their connections.

6) Check vacuum hose to make sure it is tight
and secure.
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16. Clutch and Hill-holder System

16.Clutch and Hill-holder
System

MAINTENANCE INTERVAL

[Number of months of km (miles) whichever occurs first}

Months 12 24 36 48
x1,000
et 1.6 25 50 75 100
x1,000
miles 1 115 30 45 60
| | | |
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Free play:
10— 20 mm (0.39 — 0.79 in) G1H0107

1. MECHANICAL CLUTCHTYPE

ing pedal by hand.

lease fork.

Tightening torque

(Adjusting nut on release fork):
6 1.5N.m

) Full stroke:
Frzee_pifrﬁm [_ 255 mm (1 in)
(0.08 —0.16 m\
(T g\
A
i VS Wi

\F A

Lock nut

Adjusting nut

Release fork B1HO01778B
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(0.61 = 0.15 kg-m, 4.4+ 1.1 ft-Ib)
Standard free play:
At clutch pedal
10 — 20 mm (0.39 — 0.79 in)
Fork lever free play allowance:;
2—4mm(0.08 —0.16 in)
NOTE:

A: INSPECTION AND ADJUSTMENT

1) Inspect free play of clutch pedal by operat-

Ifitis out of the specified value, adjust it by turn-
ing wing nut on engine side of clutch cable at re-

When replacing clutch cable with new one and/
or marking free play adjustment of clutch pedal,
make adjustment of hill-holder system without

fail as follows.

After replacing clutch cable [and/or pressure
hold valve (PHV) cable] with a new one, de-
press clutch pedal about thirty (30) times as a

running-in operation prior to this adjustment.

2) Pedal-to-floor plate gap in disengaged posi-
tion

(1) With the engine idling, pull parking
brake lever completely.

(2) Slowly depress clutch pedal while mov-
ing shift lever into reverse.

(3) Stop depressing clutch pedal when
gearshifting is complete. With clutch pedal
in this position, measure the distance be-
tween the upper side of pedal pad and the
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/ G1HO108

Cable lock nut

G1H0058
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lower end of front panel (intersection of front
panel with floor). Check that the measured
value is within the specified standard.

Standard:
80 mm (3.15 in) or more

3) Pedal height
Checkthat the clutch pedal pad surface is level
with or higher than brake pedal pad surface.

2. HILL-HOLDER

1) Confirm stopping and starting performance
by activating hill-holder on an uphill road of 3°
or higher inclination.

CAUTION:

(1) If vehicle does not stop;

Tighten adjusting nut of PHV cable.

(2) If vehicle does not start properly;
e Case A — When hill-holder is released
later than engagement of clutch (engine
tends to stall):
Loosen adjusting nut gradually until
smooth starting is enabled.
e Case B — When hill-holder is released
earlier than engagement to clutch (ve-
hicle slips down slightly):
Tighten adjusting nut so that hill-holder
is released later than engagement of
clutch (status in Case A).
Then make adjustment the same as in
Case A.

NOTE:

e Whenever turning adjusting nut, hold inner
cable with pliers to prevent it from turning.

e Replace pressure hold valve (PHV), return
spring of PHV or PHV cable with new one, if they
are defective and/or damaged.
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e, X

Operating cylinder

> o
Pushr 'g
(NN

H1HO0484A

LHD

H1HO486A

3. HYDRAULIC CLUTCH TYPE

1) Push the release fork to retract the push rod
of the operating cylinder and check if the fluid
level in the clutch reservoir tank rises or not.

2) Ifthe fluid level rises, pedal free play is cor-
rect.

3) Ifthe fluid level does notrise, or the push rod
cannot be retracted, adjust the clutch pedal.
<Ref. to 4-5 {W1F1]>

4) Inspect the underside of master cylinder,
clutch damper and operating cylinder for clutch
system, hoses, piping and their couplings for
fluid leaks.

If fluid leaks are found, correct them by retigh-
tening their fitting bolt and/or replacing their
parts.

5) Check the fluid level using the scale on the
outside of the clutch master cylinder tank. If the
level is below “MIN", add clutch fluid to bring it
up to “MAX".

Recommended clutch fluid:
FMVSS No. 116, fresh DOT3 or DOT4
brake fluid

CAUTION

e Avoid mixing different brakes of brake
fluid to prevent degradation of the fluid.

e Be careful not to allow dirt or dust to get
into the reservoir tank.

e Use fresh DOT3 or DOT4 brake fluid when
refilling fluid.
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17.Steering and Suspension
System

MAINTENANCE INTERVAL [
{Number of months of km {miles) whichever occurs first]

Months 12 24 36 48
x1,000
e 1.6 25 50 75 100 }
x1,000 ’
I 1 15 30 45 60 |
i | | T

Free play

H1H0438

A: INSPECTION
1. STEERING WHEEL

1) Set steering wheel in a straight-ahead posi-
tion, and check wheel spokes to make sure they
are correctly set in their specified positions.

2) Lightly turn steering wheel to the left and
right to determine the point where front wheels
start to move.

Measure the distance of the movement of steer-
ing wheel at the outer periphery of wheel.

Steering wheel free play:
0— 17 mm (0 — 0.67 in)

Move steering wheel vertically toward the shaft
to ascertain if there is play in the direction.

Maximum permissible play:
0.5 mm (0.020 in)

3) Drive vehicle and check the following items
during operation.
(1) Steering force ..............
The effort required for steering should be
smooth and even at all points, and should
not vary.
(2) Pullto one side ............
Steering wheel should not be pulled to either
side while driving on a level surface.
(3) Wheel runout ................
Steering wheel should not show any sign of
runout.
(4) Returnfactor..............
teering wheel should return to its original
position after it has been turned and thenre-
leased.

Maximum permissible play:
0.5 mm (0.020 in)

43



1-5 [017A2) PERIODIC MAINTENANCE SERVICES

17. Steering and Suspension System

earbox mounting bolts C

L

8 G1H0109

— PN ]

Apply liquid packing
to at least '/ of entire
perimeter

G1HO110

2. STEERING SHAFT JOINT

1) When steering wheel free play is excessive,
disconnect universal joint of steering shaft and
check it for any play and yawing torque (at the
point of the crossing direction). Also inspect for
any damage to sealing or worn serrations.

If the joint is loose, retighten the mounting bolts
to the specified torque.

Tightening torque:
24+ 3N.m (2.4 = 0.3 kg-m, 17 = 2.2 ft-Ib)

3. GEARBOX

1) With wheels placed on a level surface, turn
steering wheel 90° in both the left and right
directions.

While wheel is being rotated, reach under ve-
hicle and check for looseness in gearbox.

Tightening torque:
59 12N.m
(6.0 = 1.2 kg-m, 43.5 = 8.5 ft-Ib)

2) Check boot for damage, cracks or deterio-
ration.

3) With vehicle on a level surface, quickly turn
steering wheel to the left and right.
While steering wheel is being rotated, check the
gear backlash. If any unusual noise is noticed,
adjust the gear backlash in the following man-
ner.
(1) Tighten adjusting screw to 5 N.m (0.5
kg-m, 3.6 ft-Ib) and then loosen. Repeat this
operation twice.
(2) Retighten adjusting screwto 5 N.m (0.5
kg-m, 3.6 ft-Ib) and back off 30°.
(3) Apply liquid packing to at least 1/3 of
entire perimeter of adjusting screw thread.
(4) Install lock nut. While holding adjusting
screw with a wrench, tighten lock nut using
SPANNER (926230000).

Tightening torque (Lock nut):
39+ 10 N.m (4.0 = 1.0 kg-m, 29 * 7 ft-Ib)

Hold the adjusting screw with a wrench to pre-
vent it from turning while tightening the lock nut.
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4. TIE-ROD

1) Check tie-rod and tie-rod ends for bends,
scratches or other damage.

2) Check connections of knuckle ball joints for
play, inspect for damage on dust seals, and
check free play of ball studs. If castle nut is
loose, retighten it to the specified torque, then
tighten further up to 60° until cotter pin hole is
aligned.

Tightening torque:
G1HO111 27* 2N.m (2.75 = 0.75 kg-m, 20 + 2 ft-Ib)

Tie-rod end

Knuckle arm

- 3) Check lock nut on the tie-rod end for tight-
ness. If it is loose, retighten it to the specified
torque.

Tightening torque:
83+ 5N.m(8.5+ 0.5 kg-m,61.5 = 3.5 ft-Ib)

5. POWER STEERING FLUID LEVEL

| 1) Place vehicle with engine “off” onthe flat and
S level surface.
2) Check the fluid level by removing filler cap
— of oil pump.
(1) Checkby"COLD”range attemperature
2 21°C (70°F) of fluid temperature.
g% (2) Check by "HOT" range at temperature
L u[ T | Specified 60°C (140°F) of fluid temperature.
{Sapn(;(i;ﬁed -l ___t range
~/ B1HO116

3) Fluid level should be maintained in the each
specified range on the indicator of filler cap.

If fluid level is at lower point or below, add fluid
tokeepthelevel inthe specifiedrangeofindica-
tor.

If fluid level is atupper point or above, drain fluid
tokeepthelevel inthe specified range of indica-
tor by using a syringe or the like.
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PERIODIC MAINTENANCE SERVICES

Recommended fluid Manufacturer

B.P.

CALTEX

CASTROL

“Dexron ll, IIE or " type
MOBIL

SHELL

TEXACO

H1H0465

Fluid capacity:
0.7 ¢ (0.7 US qt, 0.6 Imp qt)

6. POWER STEERING FLUID FOR LEAKS

Inspect the underside of oil pump and gearbox
for power steering system, hoses, piping and
their couplings for fluid leaks.

If fluid leaks are found, correct them by retigh-
tening their fitting bolts (or nuts) and/or replac-
ing their parts.

NOTE:

e Wipe the leakage fluid off after correcting
fluid leaks, or a wrong diagnosis is taken later.
e Also pay attention to clearances between
hoses (or pipings) and other parts when in-
specting fluid leaks.

7. HOSES OF OIL PUMP FOR DAMAGES

Check pressure hose and return hose of oil
pump forcrack, swell or damage. Replace hose
with new one if necessary.

NOTE:
Prevent hoses from revolving and/or turning
when installing hoses.

8. POWER STEERING PIPES FOR
DAMAGE

Check power steering pipes for corrosion and
damage.
Replace pipes with new one if necessary.
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Apply grease

©

G1HO115

Transverse link

Ball joint

Disc cover

Relative movement

G1H0117

Transverse link

Ball joint

1

. Relative movement

G1HO118

9. GEARBOX BOOTS

Inspect both sides of gearbox boots as follows,
and correct the defects if necessary.

1) @ and © positions of gearbox boot are fitted
correspondingly in ® and © grooves of gear-
box and the rod.

2) Clips are fitted outside of ® and © positions
of boot.

3) Boot does not have crack and hole.

NOTE:
Rotate © position of gearbox boot against twist
of it produced by adjustment of toe-in, etc.

10.FITTING BOLTS AND NUTS

Inspect fitting bolts and nuts of oil pump and
bracket for looseness, and retighten them if
necessary.

Inspect and/or retighten them when engine is
cold. <Refto 4-3 [C200].>

11. SUSPENSION SYSTEM

1) Play of front ball joint ..... Inspect every
25,000 km (15,000 miles) or 12 months, which-
ever occurs first.
(1) Jack up vehicle until front wheels are off
ground.
(2) Next, grasp bottom of tire and moveiitin
and out. If relative movement is observed
between brake disc cover and end of trans-
verse link, ball joint may be excessively
worn.

(3) Next, grasp end of transverse link and
move it up and down. Relative movement
between housing and transverse link boss
indicates ball joint may be excessively worn.
(4) lIfrelative movementis observed in tests
(2) and (3) above, remove and inspect ball
jointaccordingto chapter 4-1. ltfreeplay ex-
ceeds standard, replace bal! joint.
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17. Steering and Suspension System

2) Damage of dust seal ..... Inspect every
25,000 km (12,000 miles) or 12 months, which-
ever occurs first.
Visually inspect ball joint dust seal. If it is dam-
aged, remove transverse link as instructed in
chapter 4-1 and measure free play of ball joint.
(1) When looseness exceeds standard val-
ue, replace ball joint.
(2) If the dust seal is damaged, replace
with the new ball joint.

NOTE:

When transverse link ball joint has been re-
moved or replaced, check toe-in of front wheel.
If front wheeltoe-inis notat specified value, ad-
justaccording to chapter 4-1 so that toe-in con-
forms to service standard.

Transverse link's liquid-filled bushing
Checkoil leaks atoraround liquid-filed bushing
if oil leaks replace bushing.

3) Whee! alignment and ground clearance
(wheel arch height) ..... Inspect every 50,000
km (30,000 miles) or 24 months, whichever oc-
curs first.
(1) Unload cargoes and set vehicle in curb
weight (empty) condition.
(2) Then, check ground clearance (wheel
arch height) of front and rear suspensions to
ensure that they are within specified values.

(Adjusting procedure) — Ground clearance
(wheel arch height)
When ground clearance (wheel arch height)
is out of standard, visually inspect following
components and replace deformed parts.’
e Suspension components [Front and rear:
strut assembly]
e Body parts to which suspensions are
installed.
When no components are deformed, adjust
ground clearance (wheel arch height) by re-
placing coil spring in the suspension whose
ground clearance is out of standard.
(3) Check alignment of front suspension to
ensure that following items conform to stan-
dard values provided in chapters 4-1 and
4-3.
e Toe-in
e Camber angle
e Caster angle
e Steering angle
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(Adjusting procedure) — Front suspension

alignment
(a) Casterangles are not adjustable. When
caster angle does not conform to standard
value, visually inspect following compo-
nents and replace deformed parts.
e Suspension components [Strut assembly,
crossmember, transverse link, etc.]
e Body parts to which suspensions are
installed.
(b) When toe-in and camber is out of stan-
dard value, adjust by the method described
in chapter 4-1 so that it conforms to service
standard.
(c) When right-and-left turning angles of
tire are out of standard, adjust to standard
value by method described in chapter 4-3.
(4) Check alignment of rear suspension to
ensure that following items are within stan-
dard values.
e Toe-in
e Camber angle

(Adjusting procedure) — Rear suspension
alignment
Whentoe or camber angle does not conform
to standard value, visually inspect parts
listed below. If deformation is observed, re-
place damaged parts.
e Suspension components [Strutassembly,
lateral links, trailing link, crossmember, etc ]
e Body parts to which suspensions are
installed.
When no components are deformed, adjust
toe-in by the method described in chapter
4-1 so that it conforms to service standard.

4) Qil leakage of strut CP ..... Inspect every
50,000 km (30,000 miles) or 24 months, which-
ever occurs first,

Visually inspect strut CP for oil leakage as
instructed in chapter 4-1. Replace strut if oll
leaks excessively.
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5) Tightness of bolts and nuts ..... Inspect ev-
ery 50,000 km (30,000 miles) or 24 months,
whichever occurs first. Check bolts shown in the
figure for looseness. Retighten bolts to speci-
fied torque. If self-lock nuts and bolts are re-
moved, replace them with new ones.

Tightening torque:

T1: 98+ 15 N.m

(10 = 1.5 kg-m, 72 + 11 ft-Ib)
T2: 245% 49 N.m

(25 = 5 kg-m, 181 + 36 ft-Ib)
T3: 139 21 N.m

(14 = 2 kg-m, 101.5 = 14.5 ft-Ib)
T4: 112.5 = 14.5 N.m

(11.5 = 1.5 kg-m, 83 = 11 ft-Ib)

REAR__~Y/ /
FWD MODELAY

\\ /

REAR \\\\Y
AWD MODEL

/ / ‘\\-\

G1HO121

50



PERIODIC MAINTENANCE SERVICES [017a11] 1

17. Steering and Suspension Systen

51

6) Damage to suspension parts
Check the following parts and the fastening por
tion of the car body for deformation or excessive
rusting which impairs the suspension. If neces
sary, replace damaged parts with new ones. |
minor rust formation, pitting, etc. are noted, re
move rust and apply remedial anti-corrosior
measures.
(1) Front suspension
e Transverse link
e Crossmember
e Strut
(2) Rear suspension
e Crossmember
e [ ateral links
e Trailing link
e Strut
(3) In the district where salt is sprayed tc
melt snow on aroad in winter, check suspen
sion parts for damage caused by rust ever\
12 months after lapse of 60 months. Take
rust prevention measure as required.
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18.Front and Rear Wheel
Bearing Lubricant

MAINTENANCE INTERVAL
[Number of months of km (miles) whichever occurs first]

Months 12 24 36 48
x1,000
Bm 1.6 25 50 75 100
x1,000
miles 1 15 30 45 60
(1)

<

A~
oo W I AT R
Inner oil seal 4 @ @ N
e VA

Snapring”~ TOnB\mme’e‘Ht.ub bolt
Bearing ~ — T'./.'f ; ) %-‘

l— . @@ Socket bolt

/ H - 7t \ |

| Outer ail seaI%“ 7

Housing Tl 6 'L

/ s @
Hub

G1H0122

A: INSPECTION

Inspect the condition of front and rear wheel
bearing grease.

1. FRONT WHEEL BEARING

1) Jack up the front of vehicle.

2) While holding front wheel by hand, swing it
in and out to check bearing free play.

3) Loosen wheel nuts and remove front wheel.
4) If bearing free play exists in step 2) above,
attach a dial gauge to hub and measure axial
displacement in axial direction.

Service limit:
Straight-ahead position within 0.05 mm
(0.0020 in)

5) Remove bolts and self-locking nuts, and ex-
tract transverse link from front crossmember.
6) While lightly hammering spring pin which
secures D.O.J. totransmission spindle, remove
it.

7) Extract D.O.J. from transmission spindle.
8) While supporting front drive shaft horizontal-
ly with one hand, turn hub with the other to
check for noise or binding.

If hub is noisy or binds, disassemble front axle
and check condition of oil seals, bearing, etc.
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18. Front and Rear Wheel Bearing Lubricant

2. REAR WHEEL BEARING

FWD MODEL ,
1) Jack up the rear of vehicle.
2) Whileholdingrear wheel by hand, swingitin
Hub unit and out to check bearing free play.
3) Loosen wheel nuts and remove rear wheel.
Washer 4) If bearing free play exists in step 2) above,
Axle nut attach a dial gauge to hub and measure axial
‘ 0-ring displacement in axial direction.
/ Hub cap . L.
o) Service limit:
Straight-ahead position within 0.05 mm

G1H0123 (0.0020 in)
: 5) Turn hub by handto check for noise or bind-
Inner oil seal
A AWD MODEL | ing If hub is noisy or binds, disassemble rear
; Rear housing axle and check condition of oil seals, bearings,
etc.
077 S—— 6) When the vehicle isan AWD vehicle, remove
@ . Socket boit bolts and self-locking nuts, and remove front lat-
/ /® eral link from cross member.
Bearing Remove the DOJ of rear drive shaft from rear dif-
Snap ring ‘ ferential.
Outer oil seal 2o Forremoval of DOJ, referto "WHEELS AND AX-
s = S5

@ G1HoT4

While supporting rear drive shaft horizontally

with one hand, turn hub with the other to check
for noise or binding.

ff hub is noisy or binds, disassemble rear axle
and check condition of oil seals, bearings, etc.
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19. Vaive Clearance

19.Valve Clearance

MAINTENANCE INTERVAL
[Number of months or km (miles) whichever occurs first]

Months 12 24 36 48

AN | g 25 50 75 s

B 1 15 30 45 60

Eurape Inspect every 100,000 km (60,000 miles)

E:f:g; Inspect every 100,000 km (60,000 miles)
A:INSPECTION

1. SOHC MODEL

For the inspection procedures of the valve
clearance on SOHC models, refer to "ON-CAR
SERVICE". <Ref. to 2-2 [07A1].>

2. DOHC MODEL

For the inspection procedures of the valve
clearance on DOHC models, refer to “ON-CAR
SERVICE". <Ref. to 2-2 [07A2].>
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1. System Application

1. System Application

There are three emission control systems which are as follows:
1) Crankcase emission control system

2) Exhaust emission control system
e Three-way catalyst system

e A/F control system

e [gnition control system
3) Evaporative emission control system

Item

Main components

Function

Crankcase emission control

Draws blow-by gas into intake manifold from crankcase and burns it

Throttle position
sensor

system PCV valve together with air-fuel mixture. Amount of blow-by gas to be drawn in
is controlled by intake manifold pressure.
Catalyst | Front | Three-way Oxidizes HC and CO contained in exhaust gases as well as reducing
system*! catalyst NOXx.
Rear"?
ECM (Engine con- Receives input signals from various sensors, compares signals with
trol module) stored data, and emits a signal for optimal control of air-fuel mixture
ratio.
Oxygen sensor*! Detects density of oxygen contained exhaust gases.
Mass air flow sensor | Detects amount of intake air.
(2000 cc model)
AJF control Pressure sensor Detects absolute pressure of intake manifold.
SYiBm (1600 cc and
1800 cc models)
Exhaust Intake air tempera- | Detects intake air temperature of air cleaner case.
emission ture sensor (1600 cc
control and 1800 cc models)
system

Detects throttle position.

Ignition control
system

ECM

Receives various signals, compares signals with basic data stored in
memory, and emits a signal for optimal control of ignition timing.

Crankshaft position
sensor

Detects engine speed (Revolution).

Camshaft position
sensor
(2000 cc model)

Detects reference signal for combustion cylinder discrimination.

Engine coolant
temperature sensor

Detects coolant temperature.

Knock sensor

Detects engine knocking.

system

Evaporative emission control

Canister

Absorbs evaporative gas which occurs in fuel tank when engine
stops, and sends it to combustion chambers for a complete burn
when engine is started. This prevents HC from being discharged
into atmosphere.

Purge control
solenoid valve

Receives a signal from ECM and controls purge of evaporative gas
absorbed by canister.

*1: Except General model
2. Except Australia model
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. Schematic Drawing

>: 2000 cc TURBO MODEL

H2H1849A
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2. Schematic Drawing

SIS SIS SISISISI OIS TATIOISE OIS

85S

Engine control module (ECM)
Ignition coil

ignitor

Crankshatft position sensor
Camshaft position sensor

Throttle position sensor

Fuel injectors

Pressure regulator

Engine coolant temperature sensor
Mass air flow sensor

Pressure sensor

idle air control solenoid vaive
Purge control solenoid valve

Fuel pump

Pressure sources switching solenoid valve
Air cleaner

Canister

Main retay

Fuel pump relay

Fuel filter

Front catalytic converter

Rear catalytic converter (Except Australia spec. vehicles)

LESOORESEREEROBEEIXREDE

Oxygen sensor

Radiator fan

Radiator fan relay

Knock sensor

AJC compressor

inhibitor switch (AT vehicie only)
Neutral position switch (MT vehicle only)
CHECK ENGINE malfunction indicator lamp (MIL)
Tachometer

A/C relay

A/C control module

Ignition switch

Vehicle speed sensor 2

Data link connector

Tow way valve

Fuel cut vaive

Aucxiliary purge control valve

Air vent valve

Wastegate control solenoid valve
Wastegate controller
Turbocharger

Intercooler
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3. Crankcase Emission Control System — 4. Three-way Catalyst

B: TURBO MODEL

e The positive crankcase ventilation (PCV) system is employed to prevent air pollution which will
be caused by blow-by gas being emitted from the crankcase.

The system consists of a sealed oil filler cap, rocker covers with fresh air inlet, connecting hoses,
PCV valve and an air intake duct.

e At the part throttle, the blow-by gas in the crankcase flows into the intake manifold through the
connecting hose of crankcase and PCV valve by the strong vacuum of the intake manifold. Under

this condition, the fresh air is introduced into the crankcase through connecting hose of rocker cov-
er.

e Atwide open throttle, a part of blow-by gas flows into the air intake duct through the connecting
hose and is drawn to the throttle chamber, because under this is condition, the intake manifold vac-
uum is not so strong as to introduce all blow-by gases increasing with engine speed directly
through the PCV valve.

PCV valve

To intake

manifold

H2H1851A
@ Air intake duct ® Case
@ PCV valve ® Vvaive
@ intake manifold @ Spring

@ Crankcase

4. Three-way Catalyst

e The basic material of three-way catalyst is platinum (Pt) and rhodium (Rh), and a thin film of their
mixture is applied onto honeycomb or porous ceramics of an oval shape (carrier). To avoid damag-
ing the catalyst, only unleaded gasoline should be used.

e The catalyst is used to reduce HC, CO and NOx in exhaust gases, and permits simultaneous
oxidation and reduction. To obtain an excellent purification efficiency on all components HC, CO
and NOx, a balance should be kept among the concentrations of the components. These con-
centrations vary with the air-fuel ratio.

e The air-fuel ratio needs to be controlled to a value within the very narrow range covering around
the stoichiometric mixture ratio to purify the components efficiently.

11
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5. A/F Contro! System — 6. Ignition Control System

5. A/JF Control System

e The air/fuel control system compensates for the basic amount of fuel injection in response to a
signal sent from the oxygen sensor to provide proper feedback control of the mixture. Thus, the
theoretical air-fuel ratio is maintained to provide effective operation of the three-way catalyst. The
basicamountof fuel injectionis greset according to engine speed and loads, as well as the amount
of intake air.

e This system also has a “learning” control function which stores the corrected data in relation to
the basic amount of fuel injection in the memory map. A new air-fuel ratio correction is automatical-
ly added for quick response to the deviation of the air-fuel ratio. Thus, the air-fuel ratio is optimally
maintained under various conditions while stabilizing exhaust gases, improving driving perfor-
mance and compensating for changes in sensors’ performance quality with elapse of time.

Refer to 2-7 “FUEL INJECTION SYSTEM”.

6. Ignition Control System
A: 1600 cc AND 1800 cc MODEL

e The ignition control system is controlled by the ECM.
The ECM determines the optimal ignition timing according tc signals sent from various sensors
(which monitor the operating conditions of the engine), and sends a signal to the igniters.

e The ECM has a “closed-roof" control function with map which provides superb transient charac-
teristics for responsive ignition timing control.

Refer to 2-7 “FUEL INJECTION SYSTEM”.

Battery
_r-—iil'i—l
= Ignition switch
e B e e, [
ECM [=——i X
*“_‘1‘7' I il
| |
i P
e X : Crankshaft position sensor 1I ;
|
______________ | i
Ip=——— —————— = - J Ignition coil ] ;I
ll ] L-B— [
il Knock f : [
I il
11 ]
I 5
|
|
| N
I o= |
Ly I a
L I | )
! I a
% B
. n |1
Ignitor | lL Engine | i
Pressure sensor ﬁ | coolant : |
Air cleaner case intake air | | lemperature |
temperature | | _ _Sensor | |
sensor 3 d|

H2H1852A
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Evaporative Emission Control System

. Evaporative Emission Control System
\: GENERAL

The evaporative emission control systemis employed to prevent evaporative fuel from being dis-
harged into ambient atmosphere. This system includes a canister, purge control solenoid valve,

Jel cut valve, their connecting lines, etc.
Gasoline vapor evaporated from the fuel in the fuel tank is introduced into the canister located
1 the engine compartment through the evaporation line, and is absorbed on activated carbon in
A fuel cut valve is also incorporated on the fuel tank line.
+ The purge control solenoid valve is controlled by the ECM and provides optimal purge control

iccording to the engine condition.

. 1600 cc AND 1800 cc MODELS

O/Throttle body
Purge control-~ —
solenoid valve m
Fuel cut valve
(AWD only)
p e ———|

._.__...53
/':i Two-way valve _
Canistér

2. 2000 cc NON-TURBO MODEL

ECM : \

| _— Throttle body

f ——
Purge control
solenoid valve
== — Fuel cut valve (AWD only)

!
ST v
‘ Two-way valve f .

Fuel tank H2H1853A

Canister

Fuel tank

H2H1854A
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7. Evaporative Emission Control System

3. 2000 cc TURBO MODEL

Purge control
solenoid valve
ECM Throttle body
=>
= = |
Two-way valve - J
ﬁ ﬁ Auxiliary purge control valve Fuel cut valve
-

L// Canister &_—E_.___/ij
‘ Fuei tank

H2H1855A

B: FUEL CUT VALVE

On AWD model, the fuel cut valve is built onto the evaporation pipe of the fuel tank cap. The rising
level of the fuel from the fuel tank causes the float to move up and close the cap hole so that no
fuel can enter during evaporation line.

F
To canister h
/Float
=Tz
7 .

e

G2H0008
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Evaporative Emission Control System

C: FUEL CAP
Therelief valve is adopted to prevent the development of vacuum in the fuel tank which may occur
in case of trouble in the fuel vapor line.

In normal condition, the filler pipe is sealed at ® and at the packing pressed against the filler pipe
end. As vacuum develops in the fuel tank, atmospheric pressure forces the spring down to open
the valve; consequently air is led into the fuel tank controlling the inside pressure.

1. UNLEADED GASOLINE SPEC. VEHICLES

1 ——
@ Seal
=1 Spring
Valve i
B2H0395A

2. LEADED GASOLINE SPEC. VEHICLES

Valve

G2H0009

16
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7. Evaporative Emission Control System

D: CANISTER

The canister temporarily stores the evaporation gas. When the purge control solenoid valve is
opened from a signal sent from the ECM, the evaporation gas is sent into the collector chamber

after being mixed with fresh external air.

1. NON-TURBO MODEL

Purge control solenoid valve
From fuel tank

Fiiter

Sollaraes = {le .’\ Charcoal

)

]

2. TURBO MODEL

Purge control solenoid valve
From fuel tank

Auxiliary purge
control valve

Filter

= :'o/ Charcoal

TS Filter
o

17
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Evaporative Emission Control System

E: PURGE CONTROL SOLENOID VALVE

The purge control solenoid valve is on the evaporation line between canister and throttle body.
It is built on the inside of intake manifold.

To canister

To intake manifold

B2H0148

F: TWO-WAY VALVE

e The two-way valve is located in the evaporation line between the fuel tank and canister. When
evaporation gas pressure in fuel tank exceeds the specified value, the valve is pressurized to push
the spring. This lifts the valve seat so that evaporative gas is discharged to the canister.

e When evaporation gas pressure in fuel tank drops specified value, the valve move to close the
valve seat. However, air which enters from the inlet port of the canister is introduced into the fuel
tank through the pin hole located at end of the valve.

To canister <= <= From fuel tank

G2H0003
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8. Vacuum Fitting

C: 2000 cc TURBO MODEL

FRONT Of VEHICLE

(1) Pressure regulator

Throtlle body

@ Purge control solenoid valve

4 Pressure sensor

Pressure sources switching solenoid valve
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2-3b [M100] ENGINE (DOHC)

1. General

1. General

The engine is made from aluminum alloy and is horizontally opposed, it is a 4-stroke cycle, water-
cooled, DOHC 16-valve, turbocharged engine. The fuel injection system utilizes an MFI design.
A summary of the major construction and function features is as follows:

e The cylinder head is a center-plug type that utilizes pentroof combustion chambers. The four-
valve design is provided with two intake valves and two exhaust valves per cylinder. The intake and
exhaust ports are arranged in a cross-flow design.

e Asingle timing belt drives four camshafts onthe left and right banks and the water pump on the
left bank. Belt tension is automatically adjusted to eliminate maintenance.

e The crankshaft is supported by five bearings to provide high rigidity and strength.

e The cylinder block is made from aluminum diecast which is integrated with cast-iron cylinder
liners.

Intake camshaft Piston Cylinder block  Crankshaft Connecting rod Spark plug
'[ 1 E!
[
O g
a ¢
o —

: —0 =
> il

a1

Cylinder head Valve
rocker

i
“&_ ) oiear

Exhaust Exhaust valve Intake valve
camshaft

H2H1738A
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2. Timing Belt

A single timing belt drives four camshafts (intake and exhaust camshafts on each bank). The back
of the belt also drives the water pump.

The timing belt teeth have a specially designed round profile to provide quiet operation. The timing
belt is composed of a strong and inflexible core wire, a wearresistant canvas and heat-resistant
rubber material.

A hydraulic belt-tensioner adjuster constantly maintains specified belttension to properly drive the
camshafts, as well as to provide a “maintenance-free” advantage.

The camshaft sprocket is made of resin. Compared with the alloy type one, it is lighter in weight.

TiminJ indicator (For timing mark of crankshaft pulley)
‘Piston position mark

Belt tenstoner

Intake camshaft sprocket RH

Beit tensioner

adjuster

Alignment mark **Piston position mark .

“Piston position mark

Intake camshaft
sprocket LH

Alignment mark Alignment mark

**Piston position
mark

Alignment mark
Exhaust camshaft sprocket LH

Water pump
pulley

Alignment mark Idler No. 2

camshaft

sprocket RH \ Timing belt

/

f———————

**Piston position mark

B2HO716B

NOTE:

® #1 piston 1s setat TDC when piston-position mark on crankshaft sprocket i1s aligned with mark on cylinder block
‘. #1 piston s set at TDC on compression stroke when piston-position mark on camshaft sprocket is facing directly upward.
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3. Belt Tensioner Adjuster

3. Belt Tensioner Adjuster

The belt tensioner adjuster provides a constant value of tension for the timing belt. Proper belt ten-
sion is maintained using an adjuster rod to push the timing belt via tensioner pulley. The location
of the tensioner pulley shaft center is offset in relation to the center of the pulley's outside diameter.
The adjuster rod provides ‘a rotary movement for the tensioner pulley by both tension of the spring
housed in the adjuster.

e Belt tension action

The adjuster rod is moved to the left by the force of the main spring. This causes silicone oil (which
is held to constant pressure by compression-spring tension inside the reservoir chamber) to push
the check ball so that silicone oil flows into the oil-pressure chamber.

The momentum which forces the adjuster rod out acts upon the tensioner arm so that the pulley
is turned counterclockwise. Thus, timing belt tension is properly maintained.

e Balance to belt tension

When the timing belt reaction force is balanced by the main spring tension (to push the adjuster
rod), the arm is held stationary to maintain constant belt tension.

When the timing belt reaction force increases to such an extent that the belt will be too tight, a small
guantity of oil in the oil-pressure chamber gradually returns to the reservoir chamber via the adjust-
er body-to-rod clearance. This return of oil continually moves the rod until the reaction force of the
timing belt balances with main spring force and oil pressure inside the oil-pressure chamber. Thus,

belt tension is constantly maintained.

1 Timing belt (& Check ball @ Oil pressure chamber (Silicone oil)
@ TYensionarm ® Main spring ® Oil seal

@ Adjusterrod @ Adjuster body @ Piston

@ Stopper ® Oil pressure chamber @ Compression spring

G2H0015
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4. Belt Cover

4. Belt Cover

e The belt cover is made of synthetic resin molding which is lightweight and heat resistant. It has

a totally enclosed design that utilizes rubber packing at the mating surface of the cylinder block.
This eliminates the chance of dust and liquid from entering the interior.

e Afloating designis utilized by placing rubber mounting between the cylinder block and belt cov-
er to prevent the transmission of noise and vibration.

e The front belt cover has a graduated line for ignition-timing confirmation.

H2H1724
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5. Camshaft

5. Camshaft

The DOHC engine uses four camshafts in all; intake and exhaust camshafts on the RH bank and
intake and exhaust camshafts on the LH bank.

The cam nose partis finjshed with “chill” treatment to increase wear resistance and anti-scuffing
properties.

Each camshaft is supported by three journals with three camshaft caps. Each camshaft flange is
supported by a groove provided in the cylinder head to receive thrust force.

intake camshaft (LH)
Journal Journal Journal

Portion atfected by thrust force

Exhaust camshaft (LH)

Journal Journal Journal —\
Portion affected by thrust force

Intake camshaft (RH)
Journal /— Journal Joumnal ~\

1

"

Portion affected by thrust force

Exhaust camshaft (RH)

Journal /- Journal Journai —\

I '

Portion affected by thrust torce

B2H1666A
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6. Cylinder Head

6. Cylinder Head

e The cylinder head is made from aluminium die casting.

e Combustion chamber in the cylinder head is a compact, pentroof design and spark plug is lo-
cated at the center of combustion chamber which feature a wide “squish” areaforincreased com-
bustion efficiency.

e Four valves (two intake and two exhaust), which are arranged in a cross-flow design, are used
per cylinder.

e The cylinder head gasket is a metallic one consisting of three layers of the stainless steel sheets.
It has better heat resistance and gas sealability and higher reliability.

a

(&)
€Y

® 5
@ Intake valve (8 Exhaust port H2H1739A
@ Intake port 6/ Exhaust valve

@ Squish area @ Spark plug
@ Combustion chamber
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7. Cylinder Block — 8. Crankshaft

7. Cylinder Block

e The cylinder block is made from aluminum die casting. The cylinder perimeter has an open-
deck design which is lightweight, highly rigid and has superb cooling efficiency.

e The cylinder liners are made from castiron and are dry types which are totally cast with aluminum
cylinder block. Five main 1ournal block designs are employed to increase stiffness and quiet op-
eration.

e The oil pump is located in the front center of the cylinder block and the engine coolant pump
is located atthe front of the right-cylinder bank. Attherear of the right-cylinder block is a separator
which eliminates oil mist contained in the blow-by gas.

8. Crankshaft

The crankshaft is supported by five bearings to provide high rigidity and strength. The corners
of the crankshaft journals and webs, as well as the crank pins and webs, are finished with fillet-roll
work to increase stiffness. The five crankshaft bearings are made from aluminum alloy and the No.
3 bearing is provided with a flanged metal to receive thrust force.

| 1 | 1
iy |y
=B A ]}P
J«s

ap
aD

#1 #2 ¢] sa W11 O[] f e

G2H0020
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9. Piston

9. Piston

e The piston skirt has a “slipper” design to reduce weight and sliding. The oil control ring groove
utilizes a slit design.

e The piston pin is located in an offset position. The Nos. 1 and 3 pistons are offset in the lower
direction while the Nos. 2 and 4 pistons are offset in the upper direction.

e The piston head is recessed for both the intake and exhaust valves. It also has symbols used
to identify the location and the direction of installation.

e Three piston rings are used for each piston-two compression rings and one oil ring. The top pis-

ton ring has an inner-bevel design and the second piston ring has an interrupt design to reduce
oil consumption.

Identification mark (Piston size)
Location mark (Engine front side)

(Inner-bevel)
Top ring %
(Interrupt)

Upper rail

Oil ring Spacer

Lower rail

Engine capacity (2000 cc)

H2H1725A
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1. General - 2. Cooling Lines

1. General

e Theengine cooling system consists of a down-flow radiator which features high heat-dissipation
performance. an electric motor fan, a water pump, a thermostat, and an engine coolant tempera-
ture sensor.

e The reserve tank is designed to eliminate the need for replenishing coolant.

e On models without an air conditioner, the ECM or ECM/TCM sends an ON or OFF switch signalt
to the radiator fan in response to signals from the engine coolant temperature sensor. On models
with an air conditioner, the ECM or ECM/TCM sends ON or OFF (and LO or HI: Turbo model) switch
signals to the radiator main fan and sub fan in response to signals from the engine coolant tempera-
ture sensor, vehicle speed sensor 2 and A/C switch.

2. Cooling Lines

This cooling system operates in three steps depending on the temperature of the engine coolant
flowing through the cooling circuit.

e 1ststep ... With thermostat closed

At the engine coolant temperature of below 76°C (169°F), the thermostat remains closed and the
engine coolant flows through the bypass and heater circuits.

This permits the engine to warm up quickly.

e 2nd step ... With thermostat opened
When the engine coolanttemperature isabove 76 —80°C (169 — 176°F), the thermostat opens and
the engine coolant flows through the radiator where it is cooled.

e 3rci step ... With radiator fan operating

When the engine coolanttemperature rises above 95°C (203°F), the ECM or ECM/TCM sends ON
signal to the radiator fan in response to signal from the engine coolant temperature sensor and the
rachiator fan rotates.

~ Radiator
—t e oo AN . 7i*:].
[ —— = y
Ho s Cylinder head RH
| N ylinder hea . . ,:”
| | | v
__J__,,Jﬂ,,, H. ‘ vl II \ Throttie body
\ i .-—I Cylinder jacket RH ! \
— Thermostat P, Ll e J \
[ ]| Water | ‘ | Cylmder block RH : \ | Heater core
‘ ’ i veump (] & e ‘ C— "E \
| | L= | 5
‘ ﬁ e e e
\ [ __‘
| ’Ll k| — | |r:
L@~ . B | .
i G (e e Cylinder block LH -

Ll BT g one
171 t j = Cylinder jacket LH
A5 ? ‘ “]ﬁV _._1ﬂ “I y M J
| ‘ri))) ‘ ! Cylinder head LH l;

Reservorr tank

H2H1876A
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3. Water Pump

3. Water Pump
A: MECHANISM

The water pump is located on the left front portion of the cylinder block and is driven by the timing
belt. The thermostat is built into the engine coolant inlet located on the lower side of the water
pump. When the impeller rotates, engine coolant is drawing into the water pump from the lower
pipe (which is connected to the radiator hose) via the thermostat. It then flows along the perimeter
of the impeller and is delivered to the engine’s engine coolant passage.

B: NON-TURBO MODEL

! N

—
! [

- ——I @ From heater | 1 F/.S

Hﬁ"‘ - From radiator 6
6

1 Pulley 3 Mechanical seal 5 Thermostat
2 Ball beanng 4 Impeller 6 Thermostat case

G2H0028
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3. Water Pump - 4. Mechanical Seal

C: TURBO MODEL

Q
; Je)
-
A
=
H—@
6
L « From water tank L
From engine _« From radiator =}
oil cooler » I | « From heater = i‘
5
H2H1833A
1 Puiley 3 Mechan:cal seal 5 Thermostat
2 Ballbearing 4 Impeller 6 Thermostat case

4. Mechanical Seal

The mechanical seal has its seat pressed into the water pump shaft to form the seal and water
pump as a single unit. With this design. the water oumo cannot be disassembled.

G2H0029

1 Carbon seal
2 Ceramics seat
3 Water pump shaft
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5. Thermostat

5. Thermostat

The thermostat is powered to open the valve by a totally-enclosed wax peilet which expands with
increased temperature. It provides the sure open-close operation of the valve and features high
durability.

2

L)
™

R

) il
G2H0030
! Valve 4 Piston 7 Stop ring
2 Spring 5 Guide 8 Wax element
3 Stopper 6 Gum packing 9 Jiggle valve
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6. Radiator Fan

6. Radiator Fan
A: DESCRIPTION

e The radiator fan is made of plastic. That is installed to the electric motor, and is located onto ra-
diator straight by shroud.

e The vehicle without air conditioning has the radiator main fan only. Thus, the vehicle with air
conditioning has the radiator sub fan, too.

H2H1702A

1 Radiator 5 Reservoir tank cap

2 Radiator sub fan & motor 6 Reservoir tank

3 Radiator sub fan shroud 7' Radiator main fan shroud
4 Qver flow hose 8 Radiator main fan & motor
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6. Radiator Fan

B: FUNCTION

1. WiTHOUT A/C MODEL

The ON-OFF (and Hi-Low: Turbo mode!) control of the radiator fan is governed by the ECM or ECM/
TCM which receives signals sent from the engine coolant temperature sensor.

Non-turbo model

Vehicle speed

Engine coolant temperature

Less than 95°C
(Less than 203°F)

Between 95 and 99°C
(Between 203 and 210°F)

More than 100°C
(More than 212°F)

Operation of radiator main fan

Operation of radiator main fan

Operation of radiator main tan

(More than 56 MPH)

Less than 19 km/h OFF ON ON

{Less than 12 MPH)

Between 20 and 69 km/h OFF ON ON
(Between 12 and 43 MPH)

Between 70 and 89 km/h 7T OFF o OFF ’ ON
{Belween 43 ane 55 MPH) [

More than 90 km/h | OFF OFF ON

Turbo model

Vehicle speed

Engine coolant temperature

Less than 92°C
(Less than 198°F)

Between 92 and 95°C
(Between 198 and 203*F)

Moi'e than 96‘b L
(More than 205°F)

Operation of radiator main fan

Operation of radiator main fan

Operation of radiator main fan

Ltessthan 19 kmvh

OFF

(More than 66 MPH)

OFF Low
{Less than 12 MPH)
Batween 20 and 69 km/h ‘ OFF OFF - H
{Between 12 and 43 MPH) [
Between 70 and 105 km/h OFF OFF Hi
(Between 43 and 65 MPH)
More than 106 km/h OFF OFF Hi
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6. Radiator Fan

2. WITH A/C MODEL

On models which are equipped with an air conditioning system, the ECM or ECM/TCM receives
signals sent from the engine coolant temperature sensor, vehicle speed sensor 2 and A/C switch.
These signals simultaneously turn ON or OFF (and Hi or Low: Turbo model) the radiator main fan
and radiator sub fan. '

Non-turbo model

Engine coolant temperature
Less than 95°C Between 95 and 99°C More than 100°C
Vehicle speed A;Se g:g: (Less than 203°F) (Between 203 and 210°F) (More than 212°F)
Operation of radiator fan | Operation of radiator fan | Operation of radiator fan
Main Sub Main Sub Main Sub
Less than 19 km/h OFF OFF OFF ON OFF ON ON
e L ON ON ON ON ON ON ON
| Between 20 and 69 km/h OFF OFF OFF ON OFF ON ON
(Between 12 and 43 MPH) ON ON ON N ON ON ON
[ Between 70 and 89 km/h OFF OFF OFF OFF OFF ON ON
(Between 43 and 55 MPH) ON ON OFF ON ON ON ON
‘More than 90 km/h OFF OFF OFF OFF OFF ON ON
RS gIarhg " ON OFF OFF ON OFF ON ON
Turbo model
Engine coolant temperature
Less than 92°C Between 92 and 95°C More than 96°C
Vehicle speed Aérceggcr)?' i (Less than 198°F) (Between 198 and 203°F) (More than 205°F)
| Operation of radiator fan | Operatien of radiator fan | Operation of radiator fan
i Main ] Sub Main Sub Main Sub
Less than 19 kr/h | OFF 1| ©FF | OFF OFF | OFF Low Low
AEeilinn PR ["7"oN | Low  Low Hi } Hi Hi Hi
Between 20 and 69 km/h OFF | OFF OFF OFF | OFF Hi H
(Between 12 and 43 MPH) ON o Y Hi Hi “Hi T Hi
Between 70 and 105 km/h OFF OFF OFF OFF OFF Hi Hi
(Between 43 and 65 MPH) ON V¥ R [ [ o e “Hi Hi
More than 106 km/h OFF OFF OFF OFF OFF | Hi Hi
[ASERIRES Wk } ON OFF “[ OFF | Lew | OFF |  Hi Hi
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1. General

1. General
A: NON-TURBO MODEL

e The exhaust system consists of a front exhaust pipe, a front catalytic converter, a center exhaust
pipe, a rear exhaust pipe and a muffler. The front catalytic converter is located immediately behind
the front exhaust pipe, and the rear catalytic converter is incorporated in the center exhaust pipe.

e The exhaust system features an improved sound suppression design; the two branches of the
front exhaust pipe join at a point almost equal in distance from the engine's exhaust ports and the
rear exhaust pipe has a resonance chamber in addition to a muffler of 13 liters (793.3 cu in) capac-

ity.
B: TURBO MODEL

e The exhaust system consists of a exhaust manifold LHand RH, a front joint pipe, a turbocharger
joint pipe, a center exhaust pipe, a rear exhaust pinpe and a muffler. The front catalytic converter
is incorporated in the center exhaust pipe, and the rear catalytic converter is incorporated in the
rear exhaust pipe.

e The exhaust system features an improved sound suppression design; the rear exhaust pipe has
aresonance chamber in addition to a muffler of 14 liters (854.3 cu in) capacity.
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2. Composition

B: TURBO MODEL

A Exhaust manifold LH
@ Front joint pipe

3 Oxygen sensor

4/ Exhaust manifold RH
5 Turbocharger joint pipe

® Front catalytic converter
@ Center exhaust pipe

® Rear catalytic converter
® Rear exhaust pipe

@ Muffler

H2H1835A
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1. General

1. General

e The Multipoint Fuel Injection (MFI) 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 technol
ogy.

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

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

e The MFI system also has the following features:
e Reduced emission of harmful exhaust gases.
e Reduced in fuel consumption.
e Increased engine output.
e Superior acceleration and deceleration.

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

e Suitable to turbocharged engine.
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2. Air Line
A: GENERAL

Air which is drawn in and filtered by the air cleaner is metered by the mass air flow sensor. Air is
the supercharged by the turbocharger and cooled down by the intercooler, and sent to the throttle
body. From the throttle body, the air is regulated by the open-close operation of the throttle valve
andis delivered to the intake manifold. It is then distributed to the respective cylinders to mix with
luel injected by the fuel injectors. Thus, the air-fuel mixture is delivered into the cylinder. Part of
the air branched at the upstream of the throttle body is sent to the idle air control solenoid valve
which regulates engine idle speed.

B:MASS AIR FLOW SENSOR

¢ The MFI system employs a hot-film type mass air flow sensor.

These mass air flow sensors convert the amount of air taken into the engine into an electric signal

by utilizing the heat transfer phenomenon between the incoming air and a heating resistor (hot film)
located in the air intake.

¢ The fealures of these flow sensor types are as follows:
¢ High-altitude compensation is made automatically.
¢ Quick response.
e These are no moving parts.
¢ They are compact.

Hot film
Wire net
— I C R 3 /
w T @ Air Flow
___J// L
Resin body \ O-ring

Correction resistance

H2H1862A

C: THROTTLE BODY

hresponse to the depressing stroke of the throttle pedal, the throttle body opens/closes its valve
- Wregulate the air volume to be taken in the combustion chamber.

- Duning idling, the throttle valve is almost fully closed and the air flow through the throttle body is
\ess than that passing through the carburetor.

More than half of the air necessary for idling is supplied to the intake manifold via the idle air control
solenoid valve.

PRSI 0 G2 TR MNP CQETP oy I o Al e

m‘.”—m\w‘w e L
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. AIr Line

D: THROTTLE POSITION SENSOR

e A throttle position sensor is provided with a potentiometer which is interlocked with the throttle
valve shaft.

e This throttle position sensor sends the ECM a potentiometer output signal corresponding to the
opening of the throttle valve. When the level of this signal exceeds a predetermined value, the ECM
interprets it as complete closure of the throttle valve and makes a control most suitable for the en-
gine operation with the throttle valve fully closed. For correcting error of this signal, the ECM is
provided with a learning function.

e Thus, the ECM precisely controls the air-fuel ratio during acceleration and deceleration as well
as engine idling.

Lever

0 U &g

-

!
=~
\-—Connecwr —/

B2HO0142A

Full close Sensor Full open

B2H0401A
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E: IDLE AIR CONTROL SOLENOID VALVE
e |dle air control solenoid valve consists of an air cut valve, duty control valve, intake air passage
and a coolant passage.

e Air cutvalve contains a bimetallic substance which responds to coolanttemperature, and a duty
control valve which is operated by a signal sent from ECM.

e Whenengine coolant temperature is low, air cutvalve is fully opened by the action of the bimetal-
lic substance so that the air flow required for low engine coolant temperatures is maintained.

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

Shaft of duty
control valve
Connector
Coil
Ball bearing
N\ :> To intake
From air :9 . - manifold
intake boot T f & — \ T
e A
A _ﬁ : Duty control valve
— Water passage
Air cutvalve .’:_:._- e ] E
Shatt of air cut vaiva—/“ | B Il517—Bimetal
B2H0402A
A=R Duty controi valve

« Before warming-up o After warming-up

Air cut vaive

B2H0403A
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. Fuel Line

3. Fuel Line

A: GENERAL

e Fuel pressurized by the fuel pump built into the fuel tank is delivered to fuel injectors by way of
the fuel pipe and fuel filter. Fuel is regulated to the optimum pressure level by the pressure regula-
tor on the way to the injectors.

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

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

p

—/ @ : Fuel line
<G— : Evaporation line

ECM T .
-} %

@

-

X
I LT
L
H2H1834A

@® Purge control solenoid vaive @ Fuel pump
@ Auxiliary purge control valve ® Jetpump
@ Pressure regulator ® Fuelcutvalve
@ Throttle body @ Canister
® Fuel filter @ Two-way valve

® Intake manifold
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. Fuel Line

B: PRESSURE REGULATOR

e The pressure regulator is divided into the fuel chamber and the spring chamber by the dia-
phragm 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 con-
nected with the intake manifold causes the diaphragm to be pushed down, and fuel is fed back
to the fuel tank through the return line.

e By returning fuel so as to balance the above pressure difference and the spring force, the fuel
pressure is kept at a constant level 299.1 kPa (3.05 kg/cm?, 43.4 psi) against the intake manifold
pressure.

To intake manifoid
ii] <= From fuel injector

o=
|

@ To fuel tank G2H0678

C: FUEL INJECTOR

e The MFI system employs a gallery type (side-feed type) fuel injector.
e The gallery type fuel injector is installed in the fuel pipe to allow cooling of the injector by the fuel.
e The features of this type of fuel injector are as follows:
e High heat resistance
e Low driving noise
e Fasy to service
e Small size
e The fuel injector injects fuel according to the valve open signal received from the ECM.

e The nozzle is attached on the top of the fuel injector. The ball 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 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 ECM.

O-ring

Coil

Filter

Fuel outlet

G2H0679
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.. Turbocharger System

1. Turbocharger System
A: GENERAL

» This turbocharger system consists of a water-cooled turbocharger, air-cooled intercooler, waste-
jate control solenoid valve, pressure sources switching solenoid valve, etc.

» The outlet side turbine, rotated by the energy of exhaust gas it receives, rotates the inlet side
urbine. As aresult, the intake air is compressed before it is delivered to the intake manifold.

 The intake air, heated when passed through the turbocharger unit, is cooled as it passes through

he intercooler.

» This turbocharger system controls supercharging pressure on the basis of the difference from
he atmospheric pressure. Even at a high altitude, therefore, the system offers stable performance
vithout being affected by variations in atmospheric pressure.

6) 3

=

) COh—
2) ||

i T

(1) Pressure sensor

{2 Crankshaft position sensor

(@ Throttle position sensor

@ Engine coolant temperature sensor
5 Vehicle speed sensor 2

6 Mass air flow sensor

@ Wastegate valve

® Turbocharger unit

H2H1863A

® Wastegate controtter

® Wastegate control solenoid valve

@ Air by-pass valve

@ Intercooler

® Throttle body

@ Intake manifold

® Pressure sources switching solenoid valve
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4. Turbocharger System

B: TURBOCHARGER UNIT

The turbocharger is water-cooled, and utilizes a wastegate valve to normalize supercharged pres-
sure. The turbine is constructed of a lightweight, thin walled, and heat-resistant casting. The com-
pressor is a thin wall aluminum alloy casting. The bearing section uses a full-floating metal system.

Lubricating oil iniet

Wastegate controlier

Wastegate valve
operating pressure

Air inlet

Lubricating oil outlet

H2H1864A
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4. Turbocharger System

C: LUBRICATION OF TURBOCHARGER

The turbocharger is lubricated by the engine oil branched out from the oil pump. Since the turbo-
charger turbine and the compressor shaftreach a maximum of several hundred thousand revolu-

tions 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.

Turbine housing

Compressor impeller

Compressor housing

~ ——

—

é &

i

. = I
' ; \ )

. prom e - i
Turbine wheel I

H2H1865A
1

D: COOLING OF TURBOCHARGER

The turbocharger unit is water cooled for higher reliability and durability. The engine 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 engine
coolant is led into the coolant filler tank through a pipe.

10
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4. Turbocharger System

E: REGULATION OF SUPERCHARGING PRESSURE
1. BASIC FUNCTION OF THE WASTEGATE VALVE

As the engine speed increases with the opening of the throttle valve, the amount of exhaust gas
increases. This leads to increase in the rotational speed of turbine (approx. 20,000 to 150,000
rpm), the supercharging pressure and the output.

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

7 =
P

Wastegate

valve

Turbocharger

/
J
Wastegate E
valve controller 1 G2H0684

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

th
—"
T

W/ U

G2H0685
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4. Turbocharger System

When it reaches the predetermined level, the wastegate controller lets the supercharging pressure
to press the diaphragm, causing the linked wastegate valve to open. With the wastegate-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 supercharging pressure constant.
It means P, - P4 = constant
P4: Atmospheric pressure
Po: Supercharging pressure

=
kmfg)

7

U

g, TR

Ps G2H0686

Q@

2. CONCEPT OF THE WASTEGATE VALVE CONTROL

The higher the altitude, the lower the atmospheric pressure (P 1) and supercharging pressure (P»).
The duty solenoid valve acts as a control to maintain maximum supercharging pressure (P,) under

absolute pressure.

P2

ECM

i

H2H1866A
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4. Turbocharger System

F: INTERCOOLER

e Since the intake air passed through the turbocharger unit is heated to a very high temperature,
the air itself is expanded, resulting in a lower engine charging efficiency. To lower the temperature
of the intake air, therefore, the intercooler is provided just before the throttle body.

e The intercooler is an air cooled type. The air delivered from the air duct provided at the engine
hood flows through the core and cools the intake air passing through the intercooler.

Ram air

From turbocharger

Tothrottlebody — —

H2H1867A

G: WASTEGATE CONTROL SOLENOID VALVE

The wastegate control solenoid valve, coupled with the wastegate controller, switches the intake
air pressure to be delivered to the wastegate controller in response to a signal from ECM. When
the solenoid valve is closed, the intake air pressure upstream of the turbocharger unit is delivered
to the wastegate controller, When the solenoid valve is opened, the intake air pressure downstream
of the turbocharger unit (supercharged air pressure) is delivered to the wastegate controller.

Coil

A | A

H2H1868A
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4. Turbocharger System

H: PRESSURE SENSOR

The pressure sensor alternately receives the intake air pressure in the collector chamber and the
atmospheric pressure, converts the pressure values into signals, and sends the signals to ECM.
Switchover between the intgke air pressure and atmospheric pressure is accomplished by the
pressure exchange solenoid valve.

o H2H1869A

@ Sensor unit ® Terminal
@ O-ring @ Inner lead
@ Case ® Resin

@ Pipe ® Metal lid

& Through capacity

I: PRESSURE SOURCES SWITCHING SOLENOID VALVE

Located at an intermediate point of the line between the collector chamber and pressure sensor,
the pressure sources switching solenoid valve switches between the intake air pressure and atmo-
spheric pressure from which the pressure sensor produces signals.

]——‘ G2H0691
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. hur arger oystem

J: AIR BY-PASS VALVE

When a throttle valve is suddenly closed, low air suction noise may occur due to a sudden rise of
the air pressure in the passage between the turbocharger and throttle body. To prevent this, an air
by-pass valve and air passage are provided. The air by-pass valve, actuated by the vacuum
created by a sudden closure of the throttle valve, allows the suction air toby-pass the turbocharger
and pass directly upstream, thus lowering the pressure in the air passage.

From intercooler

J

o
LL

Toturbocharger
inlet duct <:

=
’_J
[ =

it ]

-

@ J To intake <:|
e ) manifold o

i

Diaphragm

Spring

H2H1870A
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5. Sensor and Switch

5. Sensor and Switch
A: OXYGEN SENSOR

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

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

e The oxygen sensor has a zirconia tube (ceramic) which generates voltage if there is a difference
in oxygen concentration between 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
ECM through the harness.

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

Ceramic heater

Zirconia tube

m

l//////,y)‘\\\\ s s, m ‘{({{{IIIIL ,.

Gasket

G2H0037
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5. Sensor and Switch

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

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

e The difference in oxygen concentration changes greatly in the vicinity of the optimum air-fuel ra-
tio, and hence the change in the electromotive force is also large. By inputting this information into
the MFI control unit, the air-fuel ratio of the supplied mixture can be determined easily. The oxygen
sensor does not generate much electromotive force when the temperature is low. The characteris-
tics of the electromotive force stabilize at temperature of approximately 300 to 400°C (572 to
752%E)

Large Stoichiometric rlnixlure ratio
Atmosphere © !
S (Rich signal)
_c>j To be judged as rich
5 B T
o5
-3 g = - _ Comparison
22 voltage
) 28 4
/ g 5
:—‘—:D T
p o >
Exhaust Exhaust o a8 To be judged as lean
gases gases I (Lean signal)
=S <= Small h

Small ==—— Mixture ratio——= Large

G2H0038
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5. Sensor and Switch

B: ENGINE COOLANT TEMPEFiATURE SENSOR

The engine coolant temperature sensor is located on the engine coolant pipe which is made of
aluminum alloy. Its thermistor changes resistance with respect to temperature. A engine coolant
temperature signal converted into resistance is transmitted to the ECM to control the amount of fuel
injection, ignition timing, etc.

Connector

Z
+

Resistance —p

Temp.
Thermistor element —>

B2HO0406A

C: CRANKSHAFT POSITION SENSOR

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

e The crankshaft position sensor is a molded type which consists of a magnet, core, coil, termu-
nals, etc.

B2H0407A
® Terminal @ Caoil
® Yoke core ® Core
@ Magnet ® Cover
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5. Sensor and Switch

e The crankshaft sprocket is provided with six protrusions. Crankshaft rotation causes these pro-
trusions to cross the crankshaft position sensor so that magnetic fluxes in the coil change with the
change in air gap between the sensor pickup and the sprocket. The change in air gap induces
an electromotive force which is transmitted to the ECM.

Output voltage I

Crankshaft
sprocket

TDC position Crankshaft one rotation

-

G2H0041

D: CAMSHAFT POSITION SENSOR

e The camshaft position sensor is located on the left-hand camshaft support to detect the combus-
tion cylinder at any one moment.

e Itis designed so that the ECM accurately reads the number of pulses which occur when protru-
sions provided on the back of the LH camshaft-drive sprocket cross the sensor.

Internal construction and the basic operating principle of the camshaft position sensor are similar
to those of the crankshaft position sensor. A total of seven protrusions (one each at two locations,
wo at one location and three at one location) are arranged in four equal parts of the sprocket, as
shown below.

Camshaft position sensor
Projection Air gap r-

e Cytinder discrimination signa!

Trga., [ N AN ,}J_

Camshaft one rotation
(Crankshaft two rotation)

Camshaft sprocket

G2H0693

19



2-7c [M5EQ] FUEL INJECTION SYSTEM [TURBO MODEL]

5. Sensor and Switch

E: KNOCK SENSOR

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

e This knock sensor is a piezo-electric type which converts knocking vibrations into electric sig-
nals.

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

/
7 [ Aesisior

Housing

Piezo element

G2H0681

F: VEHICLE SPEED SENSOR 2

e Vehicle speed sensor 2 is installed onto transmission case, the signal emitted from it is sent
the ECM and speedometer.
nh

e The inner shaftin vehicle speed sensor 2 is connected to speedometer shaft in transmission w
plate. The pick-up signal is emitted by rotation of the shaft.

20
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6. Control System

6. Control System
A: GENERAL

The ECM (Engine Control Module) receives signals sent from various sensors and switches to
judge the engine operating condition and emits output signals to provide the optimum control and/

or functioning of various systems.

Major items governed by the ECM are as follow:

e Fuel injection control

e Ignition system control

e |dle air control

¢ Wastegate control

e Canister purge control

e Radiator fan control

e Fuel pump control

e Air conditioner cut control

e On-board diagnosis function
e Fail-safe function

B: INPUT AND OUTPUT SIGNALS

Unit

Function

Mass air flow sensor

Detects the amount of intake air.

Throttie position sensor

Detects the throttle position.

Oxygen sensor

Detects the density of oxygen in exhaust gases.

Crankshaft position sensor

Detects engine speed and crankshaft position.

Camshaft position sensor

Detects relative cylinder position.

Engine coolant temperature sensor

Detects the coolant temperature.

Input signal Knock sensor

Detects engine knocking.

Vehicle speed sensor 2

Detects vehicle speed.

Ignition switch

Detects ignition switch operation.

Starter switch

Detects the condition of engine cranking.

A/C switch

Detects the ON-OFF operation of the A/C switch.

Neutral switch

Detects gear shift in neutral position.

Pressure sensor

Detects atmospheric pressure and intake manifold pressure.

21
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6. Control System

Unit Function
Fuel Injector Inject fuel.
Ignition signal Turns primary ignition current ON or OFF.
Fuel pump relay . Turns the fuel pump relay ON or OFF.
A/C control relay Turns A/C control relay ON or OFF.
Radiator fan control relay Turns radiator fan control relay ON or OFF.
Output signal Idle air control solenoid valve Adjusts the amount of idle air flowing through the throttie valve.
Malfunction indicator lamp Indicates trouble.
Purge control solenoid valve Controls the amount of canister purge through the throttle body.
Pressure sources switching sole- Switches pressure detection line between atmospheric pressure and
noid valve intake manifold pressure.
Wastegate control solenoid valve Controls the supercharging pressure.

C: FUEL INJECTION CONTROL

e The ECM receives signals emitted from various sensors to control the amount of fuel injected
and the fuel injection timing. Sequential fuel injection control is utilized over the entire engine oper-
ating range except during standing starts.

e The amount of fuel injected by the injector vaive is dependent upon the length of time it remains
open. The optimum fuel injection timing is determined by transmitting a signal to the injector from
the ECM according to varying engine operations. Feedback control is also accomplished by
means of a learning control. As aresult, the fuel injection control system is highly responsive and
accurate in design and structure.

e The sequential fuel injection system is designed so that fuel is injected at a specific time to pro-
vide maximum air intake efficiency for each cylinder. In other words, fuel injection is completed
just before the intake valve begins to open.

1. FUEL INJECTION CHARACTERISTICS

Fuel injection timing is basically expressed as indicated below:
1) During engine starts:

Duration of fuel injection = Duration of fuel injection during engine starts
2) During normal operation:

Basic duration of fuel injection x correction factor + voltage correction time
e Basic duration of fuel injection ..... The basic length of time fuel is injected. This is determined
by two factors — the amount of intake air detected by the mass air flow sensor and the engine
speed (rpm) monitored by the crankshaft position sensor.
e Duration of fuel injection during engine starts ..... Determined according to the engine coolant
temperature detected by a signal emitted from the engine coolant temperature sensor to improve
starting ability.

e \oltage correction time ..... Compensates for the fuel injector’s time lag affected by the battery
voltage.
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6. Control System

2. CORRECTION COEFFICIENTS

Correction coefficients are used to correct the basic duration of fuel injection so that the air-fuel
ratio meets the requirements of varying engine operations.

These correction coefficients are classified as follows:
1) Air-fuel ratio coefficient:

Allotted to provide the optimum air-fuel ratio in relation to engine speed and the basic amount of
fuel injected.

Basic amount of injected

\ Engine speed

—_—
L/’—- \ s
‘--.._________,”
Air-fuel ratio characteristic
G2H0044

2) Start increment coefficient:

Increases the amount of fuel injected only when cranking the engine, which improves starting abil-
ity.

Increment rate

ON OFF
Ignition switch

Start increment characteristic G2HO0045
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6. Control System

3) Engine coolant temperature increment coefficient:

Used to increase the amount of fuel injected in relation to a signal emitted from the engine coolant

temperature sensor for easier starting of a cold engine. The lower the engine coolant temperature,
the greater the increment rate.

Engine coolant temperature

' increment

D

©

=

]

E

@

g

= =20 0 20 40 60 80 (G

(—4) (32) (68) (104) (140) (176) (F°)

Engine coolant temperature ——=

Engine coolant temperature increment characteristic
G2H0046

4) After-start increment coefficient:

Increases theamountof fuel injected for a certain period of time immediately after the engine starts
to stabilize engine operation.

Increment rate

Elapse oftime
(after turning ignition switch OFF)

After-start increment characteristic G2H0047
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6. Control System

5) Fullincrement coefficient:

Increases the amount of fuel injected by a signal emitted from the throttle position sensor in relation
to ‘a signal emitted from the mass air flow sensor.

Increment rate

Amount of intake air
(Throttle valve position;

Full increment characteristic
G2H0048

6) Acceleration increment coefficient:
Compensates for time lags of air flow measurement and/or fuel injection during acceleration to pro-

vide quick response.

Increment rate

t°—At°C

t°C

/ e

Variation in throttie valve position

Acceleration increment characteristic G2H0049
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6. Control System

3. AIR-FUEL RATIO FEEDBACK COEFFICIENT “ALPHA”

This feedback coefficient utilizes the oxygen sensor’s electromotive force (voltage) as a signal to
be entered into the ECM. When low voltage is entered, the ECM judges it as a lean mixture, and
when high voltage is entered, it is judged as a rich mixture. In other words, when the air-fuel ratio
is richer than the stoichiometric mixture ratio, the amount of fuel injected is decreased. When it is
leaner, the amount of fuel injected is increased. In this way, the air-fuel ratio is compensated so that
it comes as close to the stoichiometric mixture ratio as possible on which the three-way catalyst
acts most effectively. (CO, HC and NOx are also reduced when the air-fuel ratio is close to stoichio-
metric mixture ratio.)

— Full increment signal
—--» Full decrement signal

@ ®
/ N\ / N AnI
ECM Fuel increases “‘1\1\‘\I:tj

AR
\\\
\|@
\\\

=aSSoN R
— A TR R TR P -
Fuel decreases ““‘\ s B F B
____________ SE—— —— v - e i O
r Y ','\‘{‘ﬁ':ﬂfﬁ =X SES
: VA _,;) {5
[-Z-fTctc
@ TR -3
! Lean signal oI XE R
R SRR ~metied O 8
- 9r2
[ Rich signal S
k. ) \ T et
. o G2H0050
@ Front catalyst @ Fuel injector
® Exhaust gas ® Combustion chamber

@ Oxygen sensor

4. LEARNING CONTROL SYSTEM

e |n a conventional air-fuel feedback control system, the basic amount of fuel injected (according
to engine speed and various loads) is stored in the memory. After the ECM receives a signal
emitted from the oxygen sensor, the basic amount of fuel injected is corrected so that it is close
to the stoichiometric mixture ratio. This means that the greater the air-fuel ratio is corrected, the
lesser the control accuracy.

e In SUBARU engines, however, an air-fuel ratio learning control system constantly memorizes the
amount of correction required in relation to the basic amount of fuel to be injected (the basic
amount of fuel injected is determined after several cycles of fuel injection), so that the correction
affected by feedback control is minimized. Thus, quick response and accurate control of varia-
tions in air-fuel ratio, sensors' and actuators' characteristics during operation, as well as in the air-
fuel ratio with the time of engine operation, are achieved. In addition, accurate control contributes
much to stability of exhaust gases and driving performance.
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D: IGNITION SYSTEM CONTROL

e The ECM receives signals emitted from the mass air flow sensor, engine coolant temperature
sensor, crankshaft position sensor, camshaft position sensor, etc., to judge the operating condition
of the engine. It then selects the optimum ignition timing stored in the memory and immediately
transmits a primary current OFF signal to the ignitor to control the ignition timing.

e This system control type features a quick-to-response learning control method by which data
stored in the ECM memory is processed in comparison with information emitted from various sen-
sors and switches.

e Thus, the ECM constantly provides the optimum ignition timing in relation to output, fuel con-
sumption, exhaust gas, etc., according to various engine operating conditions, etc.

Camshaft position sensor -
Crankshaft position sensor s L) | Spark
= " plug #1
Mass air flow sensor -
: . ‘ | Spark
- i plug #2
Engine coolant temperature lanition
sensor ECM Ignitor cgoil
— . L > Spark
| Knock sensor > plug #3
L - |
> - o Spark
:Thronle position sensor - . plzg #4
+* Neutral position switch (MT)
» Park/Neutral position switch (AT)

e gnition control under normal engine conditions

Between the 97° signal and the 65° signal, the ECM measures the engine speed, and by using this
data it decides the dwell set timing and ignition timing according to the engine condition.

e [gnition control under starting conditions

Engine speed fluctuate at the starting condition, so the ECM cannot control the ignition timing.
When such a condition exists, ignition timing is fixed at 10° BTDC by using the 10° signal.
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6. Control System

#4 #1 #3 #2 #4
Cylinder number 1 1 1 | |
97° 65° 10° 97° 65° 10° g7° 65° 10° 97° 65° 10°
Crank angle = | - | | I - |
pulse (BTDC)
20° 5° 20° 20° 20°
Cam angie | [1] | 1 |

puise (ATDC)

.2
Ignition timing @ /‘

at starting

Ignition timing at ®.2 /‘1

normal condition !

—>{ Dwell set

y—-] Ignite
l

Buming cylinder #4 #1 #3 #2

S B O |
@,4/‘] @1/[ @3/'|

G2H0051
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6. Control System

E: IDLE AIR CONTROL

e The ECM activates the idle air control solenoid valve in advance to control the amount of by-pass
air flowing through the throttle valve in relation to signals emitted from the crankshaft position sen-
sor, camshaft position sensor, engine coolant temperature sensor and A/C switch, so that the prop-
er idle speed specified for each engine load is achieved.

e The idle air control solenoid valve utilizes a duty solenoid design so that the amount of valve “lift"
is determined by a certain operating frequency. For this reason, the by-pass air flow is regulated
by controlling the duty ratio. The relationship between the duty ratio, valve lift and by-pass air flow
is as follows:

Duty ratio (high) — Increases valve lift and by-pass air flow.
Bypass air control features the following advantages:

1. Compensation for engine speed under A/C (air conditioning) system and electrical loads.
2 Increase in idle speed during early stage of warm up period.

3. A dashpot function during the time the throttle valve is quickly closed.

4. Prevention of engine speed variations over time.

Diagram

Crankshaft position sensor

Camshaft position sensor

Throttle position sensor

Engine coolant temperature sensor

ECM *

Vehicle speed sensor 2

Ignition switch

AJC switch Idle air contro!

solenoid vaive

NN/

e Neutral position switch (MT)
e Park/Neutral position switch (AT)

H2H1871A
F: CANISTER PURGE CONTROL

e The ECM receives signals emitted from the engine coolant temperature sensor, vehicle speed
sensor 2 and crankshaft position sensor to control the purge control solenoid.

Canister purge takes place during operation ofthe vehicie except under certain conditions (during
idle, etc.).

e The purge line is connected to the throttle chamber to purge fuel evaporation gas from the canis-
ter according to the amount of intake air.
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6. Control System

G: RADIATOR FAN CONTROL

e The Hi-Low control of the radiator fan is governed by the ECM which receives signals sent from
the engine coolant temperature sensor and vehicle speed sensor 2.

. Engine coolant temperature
Vehicl d Less than 92°C Between 92 and 95°C More than 96°C
eticle spec (Less than 198°F) (Between 198 and 203°F) (More than 205°F)
Operation of radiator main fan | Operation of radiator main fan | Operation of radiator main fan
Less than 19 km/h OFF OFF Low
(Less than 12 MPH)
Between 20 and 69 km/h OFF OFF Hi
(Between 12 and 43 MPH)
Between 70 and 105 km/h OFF OFF Hi
(Between 43 and 65 MPH)
More than 106 km/h OFF OFF Hi
(More than 66 MPH)

e On models which are equipped with an air conditioning system, the ECM receives signals sent
from the engine coolant temperature sensor, vehicle speed sensor 2 and A/C switch. These sig-
nals simultaneously turn ON or OFF the radiator main fan and radiator sub fan as well as setting
them at “Hi" or "Low" speed.

Engine coolant temperature

Less than 92°C Between 92 and 95°C More than 96°C

Vehicle speed Aé?e ::g: (Less than 198°F) (Between 198 and 203°F) (More than 205°F)

Operation of radiator fan | Operation of radiator fan | Operation of radiator fan

Main Sub Main Sub Main Sub

Lessthan 19 km/h OFF OFF OFF OFF OFF Low Low
(Less than 12 MPH) 3 = - -
ON Low Low Hi Hi Hi Hi
Between 20 and 69 km/h OFF OFF OFF OFF OFF Hi Hi
(Between 12 and 43 MPH) z = - - = -
ON Hi Hi Hi Hi Hi Hi
Between 70 and 105 km/h OFF OFF OFF OFF OFF Hi Hi
(Between 43 and 65 MPH) - >
ON Low Low Low Low Hi Hi
More than 106 km/h OFF OFF OFF OFF OFF Hi Hi

More than 66 MPH

(More than ) ON OFF OFF Low OFF Hi Hi

H: FUEL PUMP CONTROL

The ECM receives a signal emitted from the crankshaft position sensor and turns the fuel pump
relay ON or OFF to control fuel pump operation. To improve safety, the fuel pump will stop if the
engine stalls with the ignition switch ON.

Ignition switch ON Fuel pump relay Fuel pump
A certain period of time (after ignition switch is turned ON) ON Operates
While cranking the engine ON Operates
While engine is operating ON Operates
When engine stops OFF Does not operate
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t: A/C CUT CONTROL

When the ECM receives a “full-open” signal emitted from the throttle position sensor while the air
conditioning system is operating, the A/C cut relay turns off for a certain period of time to stop the
compressor. This prevents degradation of output during acceleration and stabilizes driveability.

[ ~

! ca

® A/C compressor @ Accelerator pedal
@ A/C cut relay ® Throttle position sensor
@ Ignition switch

J: POWER SUPPLY CONTROL

e When the ECM receives an ON signal emitted from the ignition switch, current flows through the

main relay. This turns the ignition relay ON so that power is supplied to the ignition coil, mass air
flow sensor, idle air control solenoid valve, etc.

e Power to the above parts is turned off five seconds after the ECM receives an OFF signal from
the ignition switch. The fuel injectors stop fuel injection immediately after the ignition switch is
turned OFF because the injection signal is cut off.

G2H0053
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7. On-board Diagnosis System

7. On-board Diagnosis System

A: GENERAL

e The on-board diagnosis system detects and indicates a fault in various inputs and outputs of
the complex electronic control. The malfunction indicator lamp (CHECK ENGINE light) on the
instrument panel indicates occurrence of a fault or trouble.

e Further, against such a failure or sensors as may disable the drive, the fail-safe function is pro-
vided to ensure the minimal driveability.

B: FUNCTION OF ON-BOARD DIAGNOSIS

The on-board 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 a light
(CHECK ENGINE light) are used. The connectors are for mode selection and the light monitors,
the type of problem.

e Relationship between modes and connec-
tors

Read memory Test mode

Mode Condition
connector connector

Ignition ON

U-check )
(engine on)

DISCONNECT | DISCONNECT

Read

memory Ignition ON CONNECT DISCONNECT

) Ignition ON
D-check (engine.on) DISCONNECT CONNECT

Clear Ignition ON

memory (engine on) CONNECT CONNECT

il G2H0054

1’ Data tink connector
2 Test mode connector
@ Read memory connector

e U-check mode

The U-check is a user-oriented mode in which only the MFI system components necessary for
start-up and drive are diagnosed. On occurrence of a fault, the malfunction indicator lamp
(CHECK ENGINE light) is lighted to indicate to the user that the dealer's inspection 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.

e Read memory mode

This mode is used by the dealer to read past problems (even when the vehicle's monitor lights are
off). Itis most effective in detecting poor contact or loose connections of connectors, harnesses,
elc.

e D-check mode

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

e Clear memory mode
This mode is used by the dealer to clear the trouble code from the memory after the affected part
is repaired.
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7. On-board Diagnosis System

C: BASIC OPERATION OF ON-BOARD DIAGNOSIS SYSTEM

e NO TROUBLE

Read memory

Mode Test mode connector Condition CHECK ENGINE light
connector
Ignition switch ON ON
U-check DISCONNECT DISCONNECT [Enye EFE)
Engine ON OFF
Ignition switch ON Blink
Read memory CONNECT DISCONNECT (g OFF)
Engine ON ON
Ignition switch ON ON
D-check DISCONNECT CONNECT {Engine OFF)
Engine ON OFF — Blink®
Ignition switch ON ON
Clear memory CONNECT CONNECT (Engine OFF)
Engine ON OFF — Blink*
e TROUBLE
Read memory . .
Mode st iy Test mode connector Condition CHECK ENGINE light
U-check DISCONNECT DISCONNECT Engine ON ON
Read memory CONNECT DISCONNECT Ignition switch ON Trouble code (memory)
D-check DISCONNECT CONNECT Engine ON Trouble code™*
Clear memory CONNECT CONNECT Engine ON Trouble code™*

When the engine operates at a speed greater than 2,000 rpm for more than 40 seconds, the check engine light blinks. How-

D: FAIL-SAFE FUNCTION

For the part which has been judged faulty in the on-board diagnosis, the ECM generates the
associated pseudo signal (only when convertible to electric signal) and carries out the computa-
tional processing. In this fashion, the fail-safe function is performed.

33

ever, when all check items check out “O.K.”, even before the 40 seconds is reached, the check engine light blinks.
When the engine operates at a speed greater than 2,000 rpm for more than 40 seconds, a trouble code is emitted.
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7. On-board Diagnosis System

FUEL INJECTION SYSTEM [TURBO MODEL]

E: TROUBLE CODES AND FAIL-SAFE OPERATION

Trouble ltem Contents of diagnosis Fail-safe operation
code
I No signal entered from crankshaft posi-
11 Crankshaft position tion sensor, but signal (corresponding to _
sensor atleast one rotation of crankshaft) en-
tered from camshaft position sensor.
12 Starter switch Qxir:g;mal SIaIR IS WOkl Tums starter switch signal OFF.
No signal entered from camshaft posi-
13 Camshaft position sensor tion sensor, but ;lgnal (corresponding to _
at least two rotations of camshaft) en-
tered from crankshaft position sensor.
' . . : Adjusts engine coolant to a specific tem-
21 tirrlglr::'actﬁroéagetznsor ?bnlgrnrrgri'g:gtﬁg"zi f:)c:m engine perature. Maintains radiator fan “ON” to
P a P SEMSok prevent overheating.
Abnormal voltage input entered from Sets in regular fuel map, and retards
22 NI knock sensor. ignition timing by 5°.
. Controls the amount of fuel (injected) in
23 Mass air flow sensor ézgzrnglﬂ\éwt:gss'gfm Entesedizom relation to engine speed and throttle
: valve position.
. . . . . Prevents abnormal engine speed using
24 :glﬁ,g" R solene ::: :ilr r?glmrrcc’)l dvua(_!;g zgorgg;ai:;eé#é&??r' “fuel cut” in relation to engine speed, ve-
gnai p . hicle speed and throttle valve position.
31 Throttle position sensor Abnormal voltage input entered from Sets throttle position sensor’s voltage
throttle position sensor. output to a fixed value.
32 Oxygen sensor Oxygen sensor inoperative. -
33 Vehicle speed sensor 2 Abnormal voltage input entered from ve- | Sets vehicle speed signal to a fixed val-
hicle speed sensor 2. ue.
38 Torque control signal (AT) | Abnormal signal entered from TCM. -
Wastegate control : . . Cut off the fuel when throttle valve is fully
44 5 .
solenoid valve SiSnaldial (5] WemerEh s opened under heavy loads.
® Pressure sensor Abnormal signal entered from pressure .
45 ® Pressure sources sensor, or pressure exchange solenoid (()Ju;:g dtti;lﬁlhv;gsn Itg;%tstle NalveRskilly
switching solenoid valve | valve inoperative. P y i
51 Neutral position switch Abnormal signal entered from neutral _
(MT) position switch.
51 Park/Neutral position Abnormal signal entered from inhibitor _
switch (AT) switch.
53° immobiliser system Faulty immobiliser system. -

*: Immobiliser system equipped model only
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1. Fuel Lines

2. TURBO MODEL

@ : Fuel line
<<—— : Evaporation line

e

® Purge control solenoid valve
& Auxihary purge control valve
@ Pressure reguiator

@ Throttle body

® Fuel fitter

® Intake manifold

H2H1834A

@ Fuet pump

® Jetpump

® Fuelcut valve
® Canister

@® Two-way vaive
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2. Fuel Tank

B: TURBO MODEL

e The fuel tank is located under the rear seat and secured with hold down bands. The fuel tank
utilizes a dented design to prevent interference with the rear differential.

e The fuel tank has two chambers, and is provided with a suction jet pump which transfers fuel
from one chamber to another. Each fuel chamber has a built-in fuel sub meter unit.

Fuel sub meter unit

Steel

H2H1653A
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3. Fuel Pump

3. Fuel Pump

The impeller type fuel pump consists of a motor, impeller, pump casing, pump cover, relief valve,

check valve and pump filter. It is built into the fuel tank together with the fuel meter unit to provide
quiet operation.

Non-turbo model Turbo model Relief valve

From another chamber

Impeller
From engine
<=
<= Suction
Check valve vk
To engine Pump casing
Discharge Suction
Casing
Fuel meter unit
Groove
Flow passage Impelier

B2H0011B

¢ When the engine starts, fuel pump relay activates. This operates the motor to rotate the impeiler.

¢ Fuel entering a vane groove of the impeller flows along the fuel passage and into the next vane
groove by centrifugal force. During the time fuel flows from one groove to the next, a pressure dif-
ierential is produced by friction of the flow.

¢ Thus, fuel pressure increases while the action is described in step 2) above isrepeated, and fuel

is discharged from the pump casing. Fuel under pressure then passes through the clearance be-
tween the armature and the magnet and is discharged from the fuel pump.

¢ Asfuel discharge pressure reaches the specified value, the relief valve opens. This discharges
fuel under pressure into the fuel tank. Fuel from the fuel tank then returns to the suction port and
passes through the fuel pump. This action of fuel flow is repeated. In this manner, the relief valve
prevents an abnormal increase in fuel pressure.

* When the engine and fuel pump stop, spring force acts on the check valve to close the discharge
port so that fuel pressure remains in the fuel delivery line.
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4. Fuel Fitter

4. Fuel Filter

The fuel filter utilizes a pressure-withstanding, cartridge design. It has a filter element built into the
metal case. With this design, fuel flows from the perimeter of the element to the interior of the filter.

G2H0059
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5. Jet Pump (Turbo model)

et Pump (Turbo model)

e jet pump utilizes the velocity of fuel returning from the engine to produce negative pressure
e the jet pump.

is negative pressure allows fuel to be sucked up.

1en the return line nozzle is clogged, the fuel sent back through the return line flows back into
Jel tank via the relief valve.

Return line Return line
‘i | |
TN T e A 5= T IS

Relief valve

Nozzle

B2H0012A
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FUEL INJECTION SYSTEM [TURBO MODEL]

1. Supplemental Restraint System "‘Airbag’ - 2. Pre-inspection

1. Supplemental Restraint System
‘“Airbag”’

Airbag system wiring harness is routed near the engine
control module (ECM), main relay and fuel pump relay.
CAUTION:

e All Airbag system wiring harness and connectors are
colored yellow. Do not use electrical test equipment on
these circuit.

e Be careful not to damage Airbag system wiring har-
ness when servicing the engine control module (ECM),
main relay and fuel pump relay.

2. Pre-inspection

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

1. POWER SUPPLY

1) Measure battery voltage and specific gravity of electro-
lyte.

Standard voltage: 12 V
Specific gravity: Above 1.260

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

ing.

2. CAPS AND PLUGS

1) Check that the fuel cap is properly closed.
2) Check that the oil filler cap is properly closed.
3) Check that the oil level gauge is properly inserted.
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2. Pre-inspection

N\ ONCW 3. INTAKE MANIFOLD VACUUM PRESSURE
Vacuum gauge

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

Standard vacuum pressure:

More than —60.0 kPa (—450 mmHg, —17.72 inHg)
<Ref. to 2-2 [W5A0].>

2) Unusual vacuum pressure occurs because of air leaks,

fuel or engine problems. In such a case, engine idles
roughly.

4. FUEL PRESSURE

1) Release fuel pressure.
<Ref. to 2-8 [W1AQ).>

2) Connect fuel pressure gauge between fuel filter and
hose, and measure fuel pressure at idling.
<Ref. to 2-8 [W2A0].>

Fuel pressure:
284 - 314 kPa (2.9 - 3.2 kgicm?, 41 - 46 psi)

/

G2M0348

5. ENGINE GROUNDING

Make sure the engine grounding terminal is properly con-
nected to the engine.
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3. Electrical Unit Location

FUEL INJECTION SYSTEM [TURBO MODEL]

3. Electrical Unit Location
A: SENSOR AND SOLENOID VALVE

1)@ @ “4
U
] tl
A
~
TN
@) A\

(]
7o
=
=]

H2M2160A

Wastegate control solenoid valve
Pressure sensor

Ignitor

Pressure sources switching solenoid valve
Mass air flow sensor

Vehicle speed sensor 2

ignition coil

QPVWEEE®E

(® Throttle position sensor

Idle air control solenoid valve
Purge control solenoid valve
Camshaft position sensor

Knock sensor

Crankshaft position sensor

Engine coolant temperature sensor

PeROG®
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3. Electrical Unit Location

=
1 ]

H2M2164A

@ Oxygen sensor

H2M2322A
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3. Electrical Unit Location

FUEL INJECTION SYSTEM [TURBO MODEL])

B: MODULE AND RELAY

LHD model
RHD model
X) \@)\@ H2M1539B
® ECM (® Data link connect
@ Fuel pump (® Main relay
% Read rm;mory connec tor @ Fuel pump relay
Test mo t
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3. Electrical Unit tocation

FUEL INJECTION SYSTEM [TURBO MODEL]

RHD model /

B2M1383A

2]
~
&
~
=
=
N
@

LHD model

o]
e
o~
=]
=
&
¢9]

LHD meodel

B2M02158

B2M0216A

B2M1384A

RHD model

B2M0434C
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4. Schematic

FUEL INJECTION SYSTEM [TURBO MODEL]

4. Schemati

C

A: MT VEHICLES

*1:

With immobiliser: b8

Without immobiliser: b10

‘2:
With immobiliser: b10
Without immobiliser: b8

b1

b2
_L—< b22

@ e
b11

@ c2
b14
lrf ,“ - b16
b17
b13

ECM

b20
b21

c4
c5

alo
a9

a26
a3
al2
ER D

a2
ER

ci5

c3

a6

10

*3. c8
With immobiliser: a17
Without immobiliser: a7
a c16
ald
o:
b12
H2M2165A
@ Main relay @ Crankshaft position sensor € Ignition coil
(@ Fuel pump 2 Knock sensor @) Fuel injector
®@ Fuel pump relay @ Camshaft position sensor €9 Idle air control solenoid valve
@ ignition switch G® Combination meter @ Purge control solenoid valve
(® Starter @9 Vehicle speed sensor 2 ) Wastegate control solenoid valve
(® Throttle position sensor @9 Neutral position switch @7 Pressure sources switching sole-
@ Pressure sensor @ A/C switch noid valve
(® Mass air flow sensor @® Read memory connector ) Radiator main fan relay
(® Engine coolant temperature sen- @ Test mode connector ) Radiator main fan
sor € Data link connector ) Radiator sub fan relay
@ Oxygen sensor €V Ignitor @) Radiator sub fan
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[raBo) 2-7¢C

4. Schematic

B: AT VEHICLES

‘%
With immobiliser: b8
Without immobiliser: b10
*2:
With immobiliser: b10
Without immobiliser: b8
*3:
With immobiliser: a17
Without immobiliser: a7

b1
b2

b22

b17
b13

b6
b7

ECM

b20
b21

c4d
c5

alo
a9

az26
al3
atl2
att

a2
at

ci5

c3

a6

c8

Iy

..% ‘

it?a

P

33358

—1

o]
l l [ ®H_'ﬂ

9949

GICICICICMNCICIOICIS)

c3
a: c16
al4
b: a24
c10 bt2
H2M2166A
Main relay Oxygen sensor Ignition coil
Fuel pump Crankshaft position sensor Fuel injector

Fuel pump relay
Ignition switch
Park/Neutral
switch

Starter
Throttle position sensor

Pressure sensor

Mass air flow sensor

Engine coolant temperature sen-
sor

position (inhibitor)

Knock sensor

A/C switch

ORERPRACRERARG

Ignitor

11

Camshaft position sensor
Combination meter
Vehicle speed sensor 2

Read memory connector
Test mode connector
Data link connector

eeR® BRAO®®

idle air control solenoid valve
Purge control solenoid valve
Wastegate control solenoid valve
Pressure sources switching sole-
noid valve

Radiator main fan relay

Radiator main fan

Radiator sub fan relay

Radiator sub fan
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5. Control Module I/0 Signal

5. Control Module /0 Signal

13[12[11[[10[o] 8] 7[6]5[4[3[[2]1] [8]7]6]5][4[3]2]1] [11][10
26|25[24] [23]22[21]20]19[18] 17[16] [15[14] [16]15[14[13[12[11[10] o] [22] [21

B2MO219F
Signal (V)
Connector [Terminal |7 .
Ignition SW Note
SenieT No. No. ST 3 Engine ON (idling)
ON (Engine OFF)
Crankshaft |Signal (+) B136 ‘1 0 +6 Sensor output waveform
position Signal (-) B136 9 0 0 —
sensor Shield B136 13 0 0 —
Camshaft Signal (+) B136 2 0 +6 Sensor output waveform
position Signal (-) B136 9 0 0 —
sensor Shield B136 13 0 0 —
. Signal B136 6 0—03 0.8 — 1.2 —_
Massail  lahield B136 13 0 0 —
flow sensor
GND B136 7 0 0 —
) Fully closed: 0.5+ 0.3 o
Throttle fpignal i 8 Fully opened: 4.3 +0.3
.t ’
position Power B136 14 5 5 o
sensor supply
GND B136 13 0 0 —
. Rich mixture: 0.7
Oxygen Signal B136 5 0 Lean mixture: 0
sensor
Shield B136 13 0 0 —_
EARIOE Signal B136 3 06— 1.0 06 — 1.0 After warm-up
coolant
1 t
emperature 1 ano B136 13 0 0 —
sensor
5" and 0" are
Vehicle speed sensor 2 B135 3 Oor$S Oor5 repeatedly displayed
when vehicle is driven.
Starter switch B135 2 0 0 Cranking: 10 to 14
) ON: 10 — 13 ON: 13 — 14
A/C switch B135 10 OFF: 0 OFF: 0 —_
Ignition switch B136 11 10 — 13 13— 14 —
Neutral position switch 8135 9 ON: 5 Switch is ON when gear
(MT) OFF: 0 is in neutral position.
Park/Neutral position B135 9 ON: 0 Sl\:::fhi'ssinoqp‘ﬁhoe:..sg.'."
switch (AT) OFF: 5 -
position.
Test mode connector B136 21 5 5 When connected: 0

*1: With immobiliser: 8
Without immobiliser: 10

*2: With immobiliser: 10
Without immobiliser: 8

12
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[rs00] 2-7C

5. Control Moduie I/0O Signal

) Signal (V)
Content Conszf:lor Terr::fal lgnitio.n SwW Engine ON (Idling) Note
ON (Engine OFF)

Read memory connector B136 20 1) 5 When connected: 0
Back-up power supply B137 15 10 — 13 13 — 14 —
Control unit power B136 1 10— 13 13— 14 N
supply 2
Ignition #1,#2 B137 10 0 3.4, max. —
contro! H3. H#4 B137 9 0 3.4, max. =

#1 B137 26 10 — 13 13— 14 Waveform

#2 B137 13 10— 13 13— 14 Waveform
Fuel injector

#3 B137 12 10 — 13 13 — 14 Waveform

#a B137 11 10— 13 13— 14 Waveform
Idle air OPEN end B137 2 — 1, max. — 13, min. Waveform
contro!
solenoid CLOSE B137 1 — 13, min. — 1, max. Waveform
valve end
Torque control signal*4 B135 1 0 5 —_
Fuel pump relay control B137 ‘3 OFF:O::): 0_ 13 0 —
A/C relay control B137 21 OFF:O:): 0_ 13 OFF:O:; 0_ 14 —
Radiator fan relay 1 B135 8 ON: 0 ON: 0 .
control OFF: 10 — 13 OFF: 13 — 14
Radiator fan relay 2 ON: 0 ON: 0
control ’ B135 - OFF: 10 — 13 OFF: 13 — 14 i
Self-shutoff control B136 22 10 — 13 13 — 14 —

r "ON'": 1, 3
lh::f:nchon indicato B137 8 . . L:ir:tocr):l: 10m_ax14
Engine speed output B135 14 — 0 — 13, min. Waveform
Knock Signal B136 4 2.8 2.8 —
sensor Shield B136 13 0 0 —=
Wastegate contro!l B137 3 10 — 13 13 — 14 —

P

switching solenoid vave | P17 | € 10— 13 g—e -
Purge control solenoid ON: 0 ON: 0

valvge s 8 OFF: 10 — 13 OFF: 13 — 14 B
GND (sensors) B136 13 0 0 —
GND (injectors) B137 25 0 0 —
GND (ignition system) B137 24 0 0 —
GND (power supply) B137 14 0 0 —
GND (control systems) B136 12 0 0 —
Select monitor signal B135 ; — - —

*3: With immobiliser. 17
Without immobiliser: 7
*4: AT model only

13
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FUEL INJECTION SYSTEM [TURBO MODEL]

6. Diagnostics Chart for On-board Diagnosis System

Trouble occurs.

Y

6. Diagnostics Chart for On-board

Diagnosis System

A: BASIC DIAGNOSTICS PROCEDURE

Go to 6-2b “BODY ELECTRICAL
SYSTEM (IMMOBILISER SYSTEM)"".
< Ref. to 6-2b [T4B0]. >

D-CHECK MODE

Trouble code designated.*

Sy . Yes
Malfunction indicator lamp blinks. =
No
4
2 No
Engine starts. >
Yes

Inspection using 7. Diagnostics Chart
for Engine Starting Failure™**
<Ref. to 2-7c {T700}. >

Y

No trouble code
designated.
r

READ MEMORY MODE

Trouble code designated.*

\ 4

No trouble code
designated.
r

Diagnostics with sel

ect monitor

Trouble exists.

Y

No trouble exists.

Y

4

Diagnostics Table"

Inspection using '“10. General

<Ref. to 2-7¢ {T1000].>

Trouble code designated.®

Y

No trouble code
designated.

Y

-

D-CHECK MODE

Trouble code designated.’

Y

No trouble code
designated.
y

CLEAR MEMORY M

ODE

A

4

End

*:  When more than one trouble code is out-putted, begin diagnostics with the smallest trouble code number and proceed to the
next higher code. After correcting each problem, conduct the D-CHECK and ensure that the corresponding trouble code no

longer appears.

**: When a trouble code is displayed in the READ MEMORY MODE, conduct diagnostics measures which correspond with the

code.
CAUTION:

e Check the connector while It is connected unless specified otherwise.

¢ Repair.

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

14




FUEL INJECTION SYSTEM [TURBO MODEL] [TeB1] 2-7C

6. Diagnostics Chart for On-board Diagnosis System

B: TROUBLE CODE

1. HOW TO READ TROUBLE CODE

The malfunction indicator lamp flashes the code corre-
sponding to the faulty parts. The long segment (1.3 sec-
onds ON) indicaies a "ten”, and the short segment (0.2
seconds ON) signifies “one”. And middle segment (0.5
seconds ON) means OK code.

OK code

Trouble
code 13

Trouble
code 21

[ 05l 05l 05/05l 05! 050505 05!

s lozlozlozlozlozlo2l 18 | 1a lozlo2lozlozlozloz!

e ol 4
" 13 loz2l 13 loz2lo2l 18 | 13 lo2l 13 lozlo2l

G2M0886

15
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6. Diagnostics Chart for On-board Diagnosis System

2. LIST OF TROUBLE CODE

Trouble code item Contents of diagnosis

e No signal entered from crankshaft position sensor when starter
switch is ON.

e The harness connector between ECM and crankshaft position
sensor is in short or open.

1 Crankshaft position sensor

e The starter switch signal is abnormal.
12 Starter switch e The harness connector between ECM and starter switch is in
short or open.

e No signal entered from camshaft position sensor, but signal
entered from crankshaft position sensor.

e The harness connector between ECM and camshaft position
sensor is in short or open.

18 Camshaft position sensor

e The engine coolant temperature sensor signal is abnormal.
21 Engine coolant temperature sensor e The harness connector between ECM and engine coolant
temperatur? sensor is in short or open.

e The knock sensor signal is abnormal.
22 Knock sensor e The harness connector between ECM and knock sensor is in
short or open.

e The mass air flow sensor signal is abnormal.

23 Mass air flow sensor e The harness connector between ECM and mass air flow sensor
is in short or open.
e The idle air control solenoid valve is not in function.
24 Idle air control solenoid valve e The harness connector between ECM and idle air control
solenoid valve is in short or open.
e The throttle position sensor signa! is abnormal.
. The throttl iti is i .
a4 ThrdispoYifionisensor e The throttle position sensor is installed abnormally

e The harness connector between ECM and throttle position
sensor is in short or open.

e The oxygen sensor is not in function!
32 Oxygen sensor e The harness connector between ECM and oxygen sensor is in
short or open.

e The vehicle speed sensor 2 is not in function.
33 Vehicle speed sensor 2 o The harness connector between ECM and vehicle speed sensor
2 is in short or open.

e Abnormal signal is entered from TCM.
38 Torque control signal (AT) o The harness connector between ECM and TCM is in short or
open.

e The wastegate control solenoid valve is not in function.
44 Wastegate contro! solenoid valve e The harness connector between ECM and wastegate control
solenoid valve is in short or open.

e The pressure sensor signal is abnormal.
o The pressure sources switching solenoid valve is not in

e Pressure sensor function.
45 e Pressure sources switching solenoid e The intake manifold pressure is not transmitted to pressure
valve sensor.

e The harness connector between ECM and pressure sensor, and
pressure sources switching solenoid valve is in short or open.

e The neutral position switch signal is abnormal.
Neutral position switch (MT) e The harness connector between ECM and neutra!l position
switch is in short or open.

51 e The park/neutral position switch signal is abnormal.

e The shift cable is connected abnormally.

e The harness connector between ECM and inhibitor switch is in
short or open.

Park/Neutral position switch (AT)

53° Immobiliser system Faulty immobiliser system. <Refer to 6-2b [T100]. >

‘> Immobiliser system equipped model only

16
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6. Diagnostics Chart for On-board Diagnosis System

C: READ MEMORY MODE

Vehicle returned to dealer.

Turn ignition switch to OFF.

Y

Connect read memory connector.

¥

Turn ignition switch to ON (engine OFF).

Y

NO

Malfunction indicator lamp is turned ON. Inspect control module power supply any ground

A4

line, and malfunction indicator lamp line.
YES

4

NO (OK code)

Trouble code is indicated on malfunction indicator Turn ignition switch to OFF.

Y

lamp.
YES
r r
Confirm trouble code. Disconnect read memory connector.
4 Y
Disconnect read memory connector. On-board diagnosis systems have no trouble.
Trouble is in a system other than the on-board
diagnosis system.
Y

Conduct D-check.

17



2-7C [T6DO)

6. Diagnostics Chart for On-board Diagnosis System

FUEL INJECTION SYSTEM [TURBO MODEL]

D: D-CHECK MODE

Start and warm-up the engine.

!

Turn ignition switch to OFF.

!

e Set shift lever to neutral position. (MT vehicles)
o Set selector lever to "'P'* position. (AT vehicles)

:

Connect test mode connector.

'

Turn ignition switch to ON (engine OFF).

!

Malfunction indicator iamp is turned ON.

NO

lves

Move selector lever to ''N" position. (AT vehicles)

Move selector lever to ''P'" position. (AT vehicles)

:

Start the engine.

'

Trouble code is indicated on malfunction indicator lamp.

YES

\d

Inspect ECM power supply and ground line, and
malfunction indicator lamp line.

lNO

Drive at speed greater than 11 km/h (7 MPH) for at least
one minute.

NO

Confirm trouble code.

r

Warm-up engine above 2,000 rpm.

Y

OK code is indicated on malfunction indicator lamp.

NO

YES
v

Turn ignition switch to OFF.

’

Disconnect test mode connector.

'

Trouble is in a system other than the on-board
diagnosis system.

18

Trouble code is indicated on malfunction indicator lamp.

lYES

Confirm trouble code.

.

Make sequential checks of trouble codes.




FUEL INJECTION SYSTEM [TURBO MODEL]

[Teeo] 2-7C

6. Diagnostics Chart for On-board Diagnosis System

E: CLEAR MEMORY MODE

Start and warm-up the engine.

'

Turn ignition switch to OFF.

'

e Set shift lever to neutral position. (MT vehicles)
e Set selector lever to “'P** position. (AT vehicles)

.

Connect test mode connector and read memory

connector.

Turn ignition switch to ON (engine OFF).

,

Malfunction indicator lamp is turned ON. NO_ Inspect ECM power supply and ground line, and
malfunction indicator lamp line.
lYES
Move selector lever to "N’ position. (AT vehicles)
Move selector lever to ''P'" position. (AT vehicles)
Start the engine.
Drive at speed greater than 11 km/h (7 MPH) for at least | "NO
one minute.
Warm-up engine above 2,000 rpm. Trouble code is indicated on malfunction indicator lamp.
A
NO

OK code is indicated on malifunction indicator lamp.

\d

YES

v

lves

Turn ignition switch to OFF.

Confirm trouble code.

!

!

Disconnect test mode connector and read memory
connector.

Make sequential checks of trouble codes.

Y

End

Atter sequential checks, go to D-check mode again.

19



FUEL INJECTION SYSTEM [TURBO MODEL] (r7a0) 2-7¢C

7. Diagnostics Chart for Engine Starting Failure

7. Diagnostics Chart for Engine Starting
Failure

A: BASIC DIAGNOSTICS CHART

When engine cranks but does not start, perform diagnos-
tics in accordance with the following chart.

Inspection of ECM power supply and ground line hog Qs . | Repair power supply or ground line.
O.K.
Y
Inspection of crankshaft position sensor circuit Not O.K. > Repair crankshaft position sensor circuit.
O.K.
Y
! - b Not O.K. : " o
Inspection of camshaft position sensor circuit - Repair camshaft position sensor circuit.
O.K.
A
: T Not O.K. e —
Inspection of ignition control system . | Repair ignition control system.
0.K.
Y
Inspection of fuel pump circuit Not O K. .| Repair fuel pump circuit.
0O.K.
hd
Inspection of fuel injector circuit Not OK. .| Repair fuel injector circuit.
0K. '

Y

Inspection using select m

onitor or inspection

using ‘'10. General Diagnostics Table’ <Ref. to

2-7¢ [T1000). >

21



2-7c [7B0)

FUEL INJECTION SYSTEM [TURBO MODEL])

7. Diagnostics Chart for Engine Starting Failure

B: CONTROL UNIT POWER SUPPLY AND
GROUND LINE

1. Check main relay. Not O.K. > Replace main relay.
O.K.
—— = S— 3
2. Check power supply circuit of ECM. Not O.K. .| Repair or replace harness connector of power
supply circuit.
O.K. i
Y
3. Check ground circuit of ECM. Not OK. i Repair or replace harness connector of ground
circuit.
O.K.
= - ¥
Check ignition system.
LHD Main relny
b: To idle air control [Q :J]
1 dval . g
o: @3 Burge cantror” ] D SBF-2
solenoid valve etc.= @— O~
1G
No.16 SBF-4
. = O~0 S OO
ECM — == 1=
E E ® BL @
’ 0
52 i) = | é_ 5
@& ® ® |_* :
@
21314
= == M0zZ] 2167
Bl TeT BT TT2NSTATS e 7TBTa N T2 374 % gL
(23] [T41T5[16]17118]19120[21] [22] 14]15][16[171T8[19[20]21]22]23] 24]25]26) 216 TI3IT4[15]T8]
H2M2167
RHD Main relay
—_—
=
: To idl trol
? Lasaiae @I
: rqge contro
gglgnmd valve etc. - I u S
IG
No.16 SBF-4
ECM —= @ O~O— ) ]
@ (B 1 - e &
MTvehicleonly @ s )
b ‘ a: @3 @
IHEI
K| I EREE| EVBEEERBEIDDRE e 3Rl
(1201311 4]T5]T6[17]18]19[20[71] |li (4115111 6[T7T8]19120[21[22]23] 24]25[26] 5[6 % 13[14[15]76}

H2M2168
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FUEL INJECTION SYSTEM [TURBO MODEL] (r7B3] 2-7¢C

7. Diagnostics Chart for Engine Starting Failure

1. CHECK MAIN RELAY.

1) Turn the ignition switch to OFF.

2) Remove main relay.

3) Connect battery to main relay terminals No. 1 and
No. 2.

4) Measure resistance between main relay terminals.

Terminals | Specified resistance:
No.3 — No. 5 | Less than 10 Q
No. 4 — No. 6 |/ Less than 10

|
G2M0444

2. CHECK POWER SUPPLY CIRCUIT OF ECM.

1) Install main relay.

2) Turn ignition switch to ON.

3) Measure power supply voltage between ECM connec-
tor terminals and body.

Connector & terminal | Specified voltage:
(B136) No. 1 — (B137) No. 14 | More than 10 V
(B136) No. 2 — (B137) No. 14 | More than 10 V
(B136) No. 11 — (B137) No. 14 | More than 10 V

G2MO0415|

3. CHECK GROUND CIRCUIT OF ECM.

1) Turn ignition switch to OFF.
2) Measure resistance of harness connector between

/ T [ | ECMand body
Connector & terminal | Specified resistance:

0.
‘ (B136) No. 12 — Body | Less than 5 Q

(B137) No. 14 — Body | Less than 5 Q
(B137) No. 24 — Body | Less than 5 Q
(B137) No. 25 — Body | Less than 5 Q

B2M1470C
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2-7c [r7c0) FUEL INJECTION SYSTEM [TURBO MODEL]

7. Diagnostics Chart for Engine Starting Failure

1. Check input signal for ECM.

C: CRANKSHAFT POSITION SENSOR CIRCUIT

Not O.K.

Y

2. Check harness connector between ECM and
crankshaft position sensor.

O.K.

A

3. Check crankshaft position sensor.

O.K.

r

Mechanical trouble between crankshaft position
sensor and crankshaft sprocket.

O.K. .| Check poor contact in ECM connectors. <Ref. to
FOREWORD ([T3C1]. >

Not O K. .| Repair or replace harness connector.

Not O.K. .| Replace crankshaft position sensor.

NOTE:

Check crankshaft position sensor circuit.
<Ref. to 2-7c [T8B0]. >
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FUEL INJECTION SYSTEM [TURBO MODEL] (r7oo] 2-7¢C

7. Diagnostics Chart for Engine Starting Failure

1. Check input signal for ECM.

D: CAMSHAFT POSITION SENSOR CIRCUIT

O.K.

Check poor contact in ECM connectors. <Ref. to

Not O.K.

r

2. Check harness connec
camshaft position sensor.

tor between ECM and

Not O.K.

FOREWORD [T3C1].>

Repair or replace harness connector.

O.K.

r

3. Check camshaft position sensor.

Not O.K.

Replace camshaft position sensor.

9

O.K.

Mechanism trouble between camshaft position
sensor and camshaft sprocket RH.

NOTE:

Check camshaft position sensor circuit.
<Ref. to 2-7c [T8D0]. >
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2-7c [v7E0)

7. Diagnostics Chart for Engine Starting Failure

FUEL INJECTION SYSTEM [TURBO MODEL]

E: IGNITION CONTROL SYSTEM

Check fuel pump system.

Replace each spark plug cord.

Repair or replace harness connector.

Replace ignition coil.

Repair or replace harness connector.

Replace ignitor.

Ignitor.

Repair or replace harness connector.

1. Check ignition system for sparks. O.K. "
Not O.K.
y
2. Check each spark plug cord. Not O K. "
O.K.
Y
3. Check power supply circuit for ignition coil. Not O.K. "
0.K.
Y
4. Check ignition coil. Not O.K. J
0.K.
3
5. Check harness connector between ignitor and Not O.K. =
Ignition coli.
O.K.
Y
6. Check input signal for ignitor. Not O K. A
0.K.
Y
7. Check harness connector of ignitor ground Not O K. o
clrcult.
0O.K.
Y
8. Check harness connector between ECM and Not O K.

\d

A

O.K.

v

Check poor contact in ECM connectors. < Ref. to
FOREWORD (T3C1].>

26

Repair or replace harness connector.




FUEL INJECTION SYSTEM [TURBO MODEL] [T7e0] 2-7C

7. Diagnostics Chart for Engine Starting Failure

| LHD

o: @D
b:
@ No.16 I\C; SBF—‘O'%—{;
ECM ]
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\ ot [~— o ®
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@ (@)
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MR i R UL mEEE  tEn e ERRER
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RHD
a:
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i
I
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2-7c [T7E1)

7. Diagnostics Chart for Engine Starting Failure

FUEL INJECTION SYSTEM [TURBO MODEL]

1. CHECK IGNITION SYSTEM FOR SPARKS.

1) Remove plug cord cap from each spark plug.

2) Install new spark plug on plug cord cap.

CAUTION:

Do not remove spark plug from engine.

3) Contact spark plug's thread portion on engine.

4) While opening throttle valve fully, crank engine to
check that spark occurs at each cylinder.

2. CHECK EACH SPARK PLUG CORD.

1) Remove each spark plug cord.
2) Measure resistance of each spark plug cord.

Resistance value: kQ
#1 cord 7.40 — 17.27
#2 cord 6.24 — 14.56
#3 cord 6.54 — 15.25
#4 cord 6.59 — 15.37

B2M1471A

3. CHECK POWER SUPPLY CIRCUIT FOR IGNITION
COIL.
1) Turn ignition switch to OFF.
2) Disconnect connector from ignition coil.
3) Turn ignition switch to ON.
4) Measure power supply voltage between ignition coil
connector terminal and body.
Connector & terminal | Specified voltage:
(E12) No. 2 — Body |/ More than 10 V

4. CHECK IGNITION COIL.

1) Measure resistance between ignition coil terminals to
check primary caoil.
Terminals | Specified resistance:

No.2 — No. 1 /| About 1 ()

No. 2 — No. 3 |/ About 1 Q
2) Measure resistance between spark plug cord contact
portions to check secondary coil.
Connector & terminal | Specified resistance:

D — @ 1 21+£3 kQ

@ — @ 1 21+£3kQ
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FUEL INJECTION SYSTEM [TURBO MODEL]

[T7E8] 2-7C
7. Diagnostics Chart for Engine Starting Failure

ﬁ

B2MO222F |

H2M2172

vm

B2MO0224A

R

B2M0225F

1415161 7]18]1¢ 1

[1]2]3]a]s aivisls’l’tdnﬂﬁ

@f

1]2]3]4]

H

3

o]

B2MO0226E

5. CHECK HARNESS CONNECTOR BETWEEN IGNITOR
AND IGNITION COIL.

1) Turn ignition switch to OFF.
2) Disconnect connector from ignitor.
3) Measure resistance of harness connector between
ignition coil and ignitor.
Connector & terminal | Specified resistance:
(B13) No. 5 — (E12) No. 1 | Less than 1 Q)
(B13) No. 6 — (E12) No. 3 | Less than 1 Q

6. CHECK INPUT SIGNAL FOR IGNITOR.
Check if voltage varies synchronously with engine speed
when cranking, while monitoring voltage between ignitor
connector and body.
Connector & terminal

(B13) No. 1 — Body

(B13) No. 2 — Body

Specified voltage: More than 10 V

7. CHECK HARNESS CONNECTOR OF IGNITOR

GROUND CIRCUIT.

1) Turn ignition switch to OFF.

2) Measure resistance between ignitor and body.

Connector & terminal | Specified resistance:
(B13) No. 3 — Body / Less than 1 Q)

8. CHECK HARNESS CONNECTOR BETWEEN ECM
AND IGNITOR.
1) Disconnect connector from ECM.
2) Measure resistance of harness connector between
ECM and ignitor.
Connector & terminal*| Specified resistance:
(B137) No. 10 — (B13) No. 1 | Less than 1 Q
(B137) No. 9 — (B13) No. 2 | Less than 1 Q

29



2-7c [T7E8] FUEL INJECTION SYSTEM [TURBO MODEL]

7. Diagnostics Chart for Engine Starting Failure

3) Measure resistance of harness connector between
ECM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B137) No. 10 — Body | More than 1 MQ
(B137) No. 9 — Body | More than 1 MS)

B2M0227€
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2-7c [T7F0) FUEL INJECTION SYSTEM [TURBO MODEL]

7. Diagnostics Chart for Engine Starting Failure

1. Check operating sound of fuel pump.

F: FUEL PUMP CIRCUIT

O.K.

Y

Not O K.

Y

2. Check ground circuit of fuel pump.

Not O.K.

Y

Fuel injector circuit.

O.K.

A

3. Check power supply to fuel pump.

O.K.

Repair or replace harness connector.

Not O K.

4. Check harness connector between fuel pump
and fuel pump relay.

Not O.K.

Replace fuel pump.

O.K.

Y

5. Check fuel pump relay.

Not O.K.

b

Repair or replace harness connector.

O.K.

Y

6. Check harness connector between ECM and
fuel pump relay.

Not O K.

Replace fuel pump relay.

O.K.

A

Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1).>

32

Repair or replace harness connector.




FUEL INJECTION SYSTEM [TURBO MODEL] [v7ro) 2-7¢

7. Diagnostics Chart for Engine Starting Failure

Fuel
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7. Diagnostics Chart for Engine Starting Failure

FUEL INJECTION SYSTEM [TURBO MODEL]

N\

[4]5]6]

B2M0228G

@

[a]=
BN
EIrS

B2M0229H

9

G2MO0461

1. CHECK OPERATING SOUND OF FUEL PUMP.

Make sure that fuel pump is in operation for two seconds
when turning ignition switch to ON.

2. CHECK GROUND CIRCUIT OF FUEL PUMP.

1) Turn ignition switch to OFF.
2) Disconnect connector from fuel pump.
3) Measure resistance of harness connector between fuel
pump and body. ’
Connector & terminal | Specified resistance:
(R58) No. 4 — Body | Less than 5 Q

3. CHECK POWER SUPPLY TO FUEL PUMP.

1) Turn ignition switch to ON.
2) Measure voltage of power supply circuit between fuel
pump connector and body.
Connector & terminal | Specified voltage:
(R58) No. 1 — Body | More than 10 vV

4. CHECK HARNESS CONNECTOR BETWEEN FUEL
PUMP AND FUEL PUMP RELAY.
1) Turn ignition switch to OFF.
2) Measure resistance of harness connector between fuel
pump and fuel pump relay.
Connector & terminal | Specified resistance:

(R58) No. 1 — (B46) No. 4 | Less than 1 Q

5. CHECK FUEL PUMP RELAY.

1) Disconnect connectors from fuel pump relay and main
relay.
2) Remove fuel pump relay and main relay with bracket.
3) Connect battery to fuel pump relay connector terminals
No. 1 and No. 3.
4) Measure resistance between connector terminals of
fuel pump relay.
Terminals | Specified resistance:

No.2 — No. 4 | Less than 1 Q
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FUEL INJECTION SYSTEM [TURBO MODEL] rrre) 2-7¢C

7. Diagnostics Chart for Engine Starting Failure

| WITHOUT IMMOBILISER
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6. CHECK HARNESS CONNECTOR BETWEEN ECM
AND FUEL PUMP RELAY.

1) Disconnect connectors from ECM.

2) Measure resistance of harness connector between
ECM and fuel pump relay.

Connector & terminal | Specified resistance:

Without immobiliser:
(B137) No. 7 — (B46) No. 3 | Less than 1 Q

Connector & terminal | Specified resistance:
With immobiliser:
(B137) No. 17 — (B46) No. 3 | Less than 1 Q
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2-7c [17G0) FUEL INJECTION SYSTEM [TURBO MODEL]

7. Diagnostics Chart for Engine Starting Failure

G: FUEL INJECTOR CIRCUIT

1. Check operation of each {fuel Injector. 0.K. »| Check fuel pressure. <Ref. to 2-8 [W2AQ]. >
Not O.K.
4
x Not O.K. :
2. Check power supply to fuel injector. Repair or replace harness connector.
0.K.
Y
3. Check each fue! injector. Not O.K. - Replace fuel injectors.
O.K.
Y
4. Check harness connector between ECM and Not O.K. .| Repair or replace harness connector.
each fuel injector.
O.K.
4
Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1].>
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7. Diagnostics Chart for Engine Starting Failure
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2-7c [7G61) FUEL INJECTION SYSTEM [TURBO MODEL]

7. Diagnostics Chart for Engine Starting Failure

1. CHECK OPERATION OF EACH FUEL INJECTOR.

While cranking the engine, check that each fuel injector
emits “operating" sound. Use a sound scope or attach a
screwdriver to injector for this check.

2. CHECK POWER SUPPLY TO FUEL INJECTOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from each injector.

3) Turn ignition switch to ON.

4) Measure voltage between each fuel injector connector
terminal and body.

Connector & terminal | Specified voltage:
#1 (E5) No. 2 — Body | More than 10 V
#2 (E16) No. 2 — Body | More than 10 V

s #3 (E6) No. 2 — Body | More than 10 V

#4 (E17) No. 2 — Body | More than 10 V

3. CHECK EACH FUEL INJECTOR.
Measure resistance between fuel injector terminals.

Terminals | Specified resistance:
No.1— No. 2/ 11.5+0.5 Q

4. CHECK HARNESS CONNECTOR BETWEEN ECM
AND EACH FUEL INJECTOR.

@ 1) Disconnect connector from ECM.
{ilzp

@)
=
BIE

DRI EEHORTRIEE 2) Measure resistance of harness connector between
([EECREEDSZEETET 1 ECM and each fuel injector.

’ Connector & terminal | Specified resistance:

(B137) No. 26 — (E5) No. 1 | Less than 1 Q
(B137) No. 13 — (E16) No. 1 | Less than 1 Q
(B137) No. 12 — (E6) No. 1 | Less than 1 Q

B2M0YE (B137) No. 11 — (E17) No. 1 | Less than 1 Q
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FUEL INJECTION SYSTEM [TURBO MODEL] [T8a0] 2-7C
8. Diagnostics Chart with Trouble Code

8. Diagnostics Chart with Trouble Code
A: TROUBLE CODE

Trouble code

Item

Contents of diagnosis

Page

"

Crankshaft position sensor

e No signal entered from crankshaft position sensor when
starter switch is ON.

e The harness connector between ECM and crankshaft
position sensor is in short or open.

40

12

Starter switch

e The starter switch signal is abnormal.
e The harness connector between ECM and starter switch
is in shor. or open.

44

13

Camshaft position sensor

e No signal entered from camshatft position sensor, but
signal entered from crankshaft position sensor.

e The harness connector between ECM and camshaft
position sensor is in short or open.

48

21

Engine coolant temperature sensor

e The engine coolant temperature sensor signal is
abnormal. X

e The harness connector between ECM and engine
coolant temperature sensor is in short or open.

52

22

Knock sensor

e The knock sensor signal is abnormal.
e The harness connector between ECM and knock sensor
is in short or open.

56

23

Mass air flow sensor

e The mass air flow sensor signal is abnormal.
e The harness connector between ECM and mass air flow
sensor is in short or open.

60

24

Idle air contro! solenoid valve

e The idle air control solenoid valve is not in function.
e The harness connector between ECM and idie air
control solenoid valve is in short or open.

64

31

Throttle position sensor

e The throttle position sensor signal is abnormal.

e The throttle position sensor is installed abnormally.

e The harness connector between ECM and throttle
position sensor is in short or open.

66

32

Oxygen sensor

e The oxygen sensor is not in function.
e The harness connector between'ECM and oxygen
sensor is in short or open.

70

33

Vehicle speed sensor 2

e The vehicle speed sensor 2 is not in function.
e The harness connector between ECM and vehicle
speed sensor 2 is in short or open.

74

38

Torque contro! signal (AT)

e Abnormal signal is entered from TCM.
o The harness connector between ECM and TCM is in
short or open.

78

44

Wastegate control solenoid valve

e The wastegate control solenoid valve is not in function.
e The harness connector between ECM and wastegate
control solenoid valve is in short or open.

80

45

e Pressure sensor

e Pressure sources switching solenoid

valve

® The pressure sensor signal is abnormal.

® The pressure sources switching solenoid valve is not in
function.

e The intake manifold pressure is not transmitted to
pressure sensor.

o The harness connector between ECM and pressure
sensor, and pressure sources switching solenoid valve
is in short or open.

82

51

Neutral position switch (MT)

e The neutral position switch signal is abnormal.
o The harness connector between ECM and neutral
position switch is in short or open.

86

Park/Neutral position switch (AT)

e The park/neutral position switch signal is abnormal.

e The shift cable is connected abnormally.

e The harness connector between ECM and inhibitor
switch is in short or open.

88

53°

Immobiliser system

Faulty immobiliser system. <Ref. to 6-2b [T100}.>

*: Immobiliser system equipped mode! only
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2-7c [T8BO) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

| 1. Check Input signal for ECM.

B: TROUBLE CODE (11)
— CRANKSHAFT POSITION SENSOR —

DIAGNOSIS:

e No signal entered from crankshaft position sensor
when starter switch is ON.

e The harness connector between ECM and crankshaft
position sensor is in short or open.

TROUBLE SYMPTOM:

e Engine stalls.

e Restarting impossible

K. Check poor contact in ECM connectors. <Ref. to

Not O.K.

Y

2. Check harness connector between ECM and
crankshaft position sensor.

FOREWORD (T3C1}.>

Not O.K. Repair or replace harness connector.

o 0K.

r

3. Check crankshaft position sensor.

MOt @:f: Replace crankshaft position sensor.

0O.K.

Y

Mechanical trouble between crankshaft position
sensor and crankshaft sprocket.

40



FUEL INJECTION SYSTEM [TURBO MODEL] [rsso] 2-7¢

8. Diagnostics Chart with Trouble Code
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8. Diagnostics Chart with Trouble Code

WITHOUT IMMOBILISER

23212d191g17161914131

EZZE

1o

-

B2M1475C

WITH IMMOBILISER

T109]68]7]6]5]4]3] 2] 1
21120191817161514

—
=y

B2M1476C

G2MO0467

WITHOUT IMMOBILISER

[1]2]3]4]s][6]7]8]9 1011
(121 Fra1 161 A1 819202122

(%))
(=]

(]
Xe)

i

B2M1477C

1. CHECK INPUT SIGNAL FOR ECM.

1) Set the positive (+) probe and earth lead of oscillo-
scope at ECM connector terminals.

Connector & terminal:
Without immobiliser:
Positive probe; (B136) No. 10
Earth lead; (B136) No. 9

Connector & terminal:
With immobiliser:
Positive probe; (B136) No. 8
Earth lead; (B136) No. 9

2) Measure signal voltage indicated on oscilloscope while
cranking the engine.

Specified voltage: More than 400 mV

2. CHECK HARNESS CONNECTOR BETWEEN ECM
AND CRANKSHAFT POSITION SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM and crankshaft posi-

tion sensor.

3) Measure resistance of harness connector between

ECM and crankshaft position sensor.

Connector & terminal | Specified resistance:

Without immobiliser:

(B136) No. 10 — (E10) No. 1 | Less than 1 Q
(B136) No. 9 — (E10) No. 2 | Less than 1 Q
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FUEL INJECTION SYSTEM [TURBO MODEL] (reeal 2-7¢

8. Diagnostics Chart with Troubie Code

WITH IMMOBILISER Connector & terminal | Specified resistance:
' With immobiliser:
(B136) No. 8 — (E10) No. 1 | Less than 1 Q
1 4 (B136) No. 9 — (E10) No. 2 | Less than 1 Q
1[2[3]4a[s]6]7[8]9]1d11] '{TTEP
12134 561 71819202122
--oQo
B2M1478C
WITHOUT IMMOBILISER 4) Measure resistance of harness connector between

ECM and body to make sure that circuit does not short.
Connector & terminal | Specified resistance:
Without immobiliser:
(B136) No. 10 — Body |/ More than 1 MQQ
(B136) No. 9 — Body | More than 1 MQ

1]2

1213

B2M1479C

WITH IMMOBILISER Connector & terminal | Specified resistance:
With immobiliser:
ot (B136) No. 8 — Body | More than 1 MQ
1]2[3]4]5]6]7 Bf 10011 (B136) No. 9 — Body |/ More than 1 MQ)
12131415161 71 g1k 122

B2M1480C

3. CHECK CRANKSHAFT POSITION SENSOR.

[:’ 1) Remove crankshaft position sensor.
Q 2) Measure resistance between connector terminals of
1 crankshaft posttion sensor.

Terminals | Specified resistance:
No. 1 — No. 2 | 2,040+ 200

™ Pick uP coil

G2M0638
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2-7c [rsco] FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

1. Check operation of starter motor.

C: TROUBLE CODE (12)
— STARTER SWITCH —

DIAGNOSIS:

e The starter switch signal is abnormal.

e The harness connector between ECM and starter switch

is in short or open.

TROUBLE SYMPTOM:
e Failure of engine to start.

Not O.K.

.
>

O.K.

Y

| 2. Check Input signal for ECM.

O.K.

b4

Repair starter motor circuit or replace starter
motor.

Not O.K.

A

3. Check harness connector between ECM and
Ignition switch.

Not O K.

Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1].>

O.K.

Y

Repair or replace ignition key switch.
<Ref. to 6-2 {W8CO0]. >

44

Repair or replace harness connector.




FUEL INJECTION SYSTEM [TURBO MODEL] [rsco] 2-7¢C

8. Diagnostics Chart with Trouble Code

Ignition

switch
1
°ﬁ _@ SBF—4 FL1.258
ECM S:% oo}

O~O0——O~0
§ b
£ loe

(LHD model only)

A— SMJ

[112]13]4]5]6]/]8]
[SITO[TIT2[13[14]15]16]

H2M2179

AT

CH @
o L@
o
g
S

ECM
\ SBF—4
OO
ST gL i
= © &
@
— KL -
[T1213]4]516]718 421617181 T213[4]5]6]
[STOTT23T [T ‘eIz [Z[BISIToITT2)

H2M2184
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2-7c [T8C1) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

B2M0220

wfmo[]
W

B2M1485C

X}
2w

13

a58[7]8]
1213141514

L]
o)

Q

B2M1486C

1. CHECK OPERATION OF STARTER MOTOR.

Turn ignition switch to “ST" to ensure that starter motor
functions.

2. CHECK INPUT SIGNAL FOR ECM.

Measure voltage between ECM and body while cranking
the engine.

Connector & terminal | Specified voltage:
(B135) No. 2 — Body | More than 9 V

3. CHECK HARNESS CONNECTOR BETWEEN ECM
AND IGNITION SWITCH.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM and ignition switch.
3) Measure resistance of harness connector between
ECM and ignition switch.

Connector & terminal | Specified resistance:
(B135) No. 2 — (B72) No. 4 | Less than 1 Q

4) Measure resistance of harness connector between
starter motor and body to make sure that circuit does not
short.
Connector & terminal | Specified resistance:

(B135) No. 2 — Body | More than 1 MQ)
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2-7c [T8D0O) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

1. Check Input signal for ECM.

D: TROUBLE CODE (13)
— CAMSHAFT POSITION SENSOR —

DIAGNOSIS:

e No signal entered from camshaft position sensor, but
signal entered from crankshaft position sensor.

e The harness connector between ECM and camshaft
position sensor is in short or open.

TROUBLE SYMPTOM:
e Engine stalls.
e Failure of engine to start.

OK. Check poor contact in ECM connectors. < Ref. to

Not O.K.

Y

2. Check harness connector between ECM and
camshalt position sensor.

FOREWORD [T3C1].>

Not O.K. Repair or replace harness connector.

0.K.

Y

3. Check camshafit position sensor.

Not OK. »| Replace camshaft position sensor.

O.K.

Y

Mechanism trouble between camshaft position
sensor and camshaft sprocket RH,
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FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

[r8po] 2-7c

ECM . 3
EE L Camsta:‘t
sprocke
-l o
Camshaft
position
sensor
=: With immobiliser : o
Without immobiliser : 8
@
[A12]
ARERGEERIN TT2T304] 5
[12[13] [[I[EJ[E[H![E![L‘JEI!M]IP!J @2@ (5161718} &‘/
H2M2180
RHD
@ @
eow == HR— [%
—l I—I @ Cems:latft
sprocke
e E}K ;
Camshaft .
o position
*: With immobiliser 110 sensor
Without immobiliser : 8
@ @
3 : gs
!
E]lll-Jﬂ!l[][—]lU { 718 ) o
I GIOBIEsOHIA S
H2M2181
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8. Diagnostics Chart with Trouble Code

FUEL INJECTION SYSTEM [TURBO MODEL]

WITHOUT IMMOBILISER

O 98[7[6]5]4131211

ZAG EEEIEIEEE E

B2M09130

G2M0475

WITHOUT IMMOBILISER
GD)
{712}

1]/2]3]4[5]|6]|7[8]9]|1011
1213141 51617181 1

B2M1481C

1. CHECK INPUT SIGNAL FOR ECM.

1) Set the positive (+) probe and earth lead of oscillo-
scope at ECM connector terminals.

Connector & terminal:
Without immobiliser:
Positive probe; (B136) No. 8
Earth lead; (B136) No. 9

Connector & terminal:
With immobiliser:
Positive probe; (B136) No. 10
Earth lead; (B136) No. 9

2) Measure signal voltage indicated on oscilloscope,
while cranking the engine.

Specified voltage: More than 400 mV

2. CHECK HARNESS CONNECTOR BETWEEN ECM
AND CAMSHAFT POSITION SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM and camshaft posi-
tion sensor.

3) Measure resistance of harness connector between
ECM and camshaft position sensor.

Connector & terminal | Specified resistance:
Without immobiliser:
(B136) No. 8 — (E15) No. 1 | Less than 1 Q
(B136) No. 9 — (E15) No. 2 | Less than 1 ()
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FUEL INJECTION SYSTEM [TURBO MODEL] [(v8p3) 2-7¢

8. Diagnostics Chart with Troubie Code

WITH IMMOBILISER Conngctc_w & le(rpinal | Specified resistance:
With immobiliser:
@ (B136) No. 10 — (E15) No. 1 | Less than 1 Q
| e |
TTzT3TalsTel71alshidi {i]2p (B136) No. 9 — (E15) No. 2 | Less than 1 Q
jﬁﬁﬁﬁa
1.6
B2M1482C
WITHOUT IMMOBILISER 4) Measure resistance of harness cqnnector between
ECM and body to make sure that circuit does not short.
Connector & terminal | Specified resistance:
Without immobiliser:
1]2[3[45[6]7]8]aid1t (B136) No. 8 — Body | More than 1 MQ
(EELIECRLEDTZ (B136) No. 9 — Body | More than 1 MQ
|:] 1 (B136) No. 13 — Body | More than 1 MQ
o2 )
B2M1483C
WITH IMMOBILISER | Connector & terminal | Specified resistance:

With immobiliser:

(B136) No. 9 — Body | More than 1 MQ
(B136) No. 10 — Body | More than 1 MQ

1
[1]2]3]a]s]eT7[e]sid1] (B136) No. 13 — Body | More than 1 MQ

(12131415161 71819200123
s} (e, 1

O

B2M1484C

3. CHECK CAMSHAFT POSITION SENSOR.

1) Remove camshaft position sensor.
Q 2) Measure resistance between connector terminals of
1 1—1 camshaft position sensor.

- Terminals | Specified resistance:
No.1— No. 2 /| 2,040+200 Q

~ Pick up coil

B

G2M0639
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2-7C [T8EO]

FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

1. Check engine coolant temperature sensor.

E: TROUBLE CODE (21)
— ENGINE COOLANT TEMPERATURE

SENSOR —

DIAGNOSIS:
e The engine coolant temperature sensor signal is abnor-

mal.
e The harness connector between ECM and engine cool-

ant temperature sensor is in short or open.
TROUBLE SYMPTOM:
e Hard to start

e Erroneous idling
e Poor driving performance

Not O.K. Replace engine coolant temperature sensor.

>
>

O.K.

Y

2. Check harness connector between ECM and
engine coolant temperature sensor.

Not Q.. Repair or replace harness connector.

O.K.

.

FOREWORD [T3C1].>

Check poor contact in ECM connectors. <Ref. to
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FUEL INJECTION SYSTEM [TURBO MODEL]

[T8eo] 2-7¢C
8. Diagnostics Chart with Trouble Code
LHD -
Engine coolant
temperature sensor
IHEGY] @
. 53]
ECM EHF
L%I
E® @x)
i T213&
AZIEEGE BRI TZRRA) 551718
BEIDBBMEBrk [EIE1718] Snamz .
H2M2182
RHD
Engine coolant
temperature sensor
@
£ou 5
l—%
T34 =t
6
T2l AT e B0 1122 O
H2M2183J
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2-7C [T8E1] FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

1. CHECK ENGINE COOLANT TEMPERATURE
SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from engine coolant tempera-
ture sensor.

3) Measure resistance between engine coolant tempera-
ture sensor terminals.

Terminals | Specified resistance:

No.1— No. 2 | 2.5+ 0.4 kQ at 20°C (68°F)
i sl No.1— No. 2 / 0.37£0.002 kC) at 80°C (176°F)
No.1 — No. 2 / 0.25+0.02 k2 at 90°C (194°F)

2. CHECK HARNESS CONNECTOR BETWEEN ECM

' ) AND ENGINE COOLANT TEMPERATURE SENSOR.
e

1) Disconnect connector from ECM.
(TZ[3[A[5[6] 788 [T (ﬁ) 2) Measure resistance of harness connector between

LRI ECM and engine coolant temperature connector.

Connector & terminal | Specified resistance:
(B136) No. 3 — (E8) No. 1 | Less than 1 Q
(B136) No. 13 — (E8) No. 2 | Less than 1 Q

B2M1487C

3) Measure resistance of harness connector between
engine coolant temperature sensor and body to make
sure that circuit does not short.
Connector & terminal / Specified resistance:

(E8) No. 1 — Body | More than 1 MS)

B2M0242A
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2-7c [78F0) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

F: TROUBLE CODE (22)
— KNOCK SENSOR —

DIAGNOSIS:

e The knock sensor signal is abnormal.

e The harness connector between ECM and knock sen-
sor is in short or open.

TROUBLE SYMPTOM:
e Poor driving performance

knock sensor.

1. Check input signal for ECM. 0.K. .| Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1}.>
Not O.K.
h 4
2. Check knock sensor. Ret O Replace knock sensor.
O.K.
Y
3. Check harness connector between ECM and Not O.K. .| Repair or replace harness connector.

O.K.

Y

Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1).>
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8. Diagnostics Chart with Trouble Code

LHD
ECM
Knock
Sensor
@ @
MZEREEE/IBREI
DB, @ z o
H2M2185
RHD

B Ta—

E[ ———————————— e |

sensor

@) @D
i
Imaﬁmamlm’m S
DB DHBE &/ 012

H2M2186
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2-7c [T8F1) FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

T ' 1. INPUT SIGNAL FOR ECM.
1) Turn ignition switch to ON.
2) Measure voltage between ECM connector terminal and
body.
Connector & terminal | Specified voltage:
(B136) No. 4 — Body |/ About 2.8 V

B2MO0243E |

2. CHECK KNOCK SENSOR.

1) Turn ignition switch to OFF.
2) Disconnect connector from knock sensor.
3) Measure resistance between knock sensor terminal

o’
[_II==| and body.
%QQ 1% Connector & terrminal | Specified resistance:
AN,

.—Knock sensor connector

No. 2 — Body | Approx. 560 kQ2

3. CHECK HARNESS CONNECTOR BETWEEN ECM

AND KNOCK SENSOR.
GT2]

1) Disconnect connectors from ECM.
2) Measure resistance of harness connector between
ECM and knock sensor.

Connector & terminal | Specified resistance:
[ ] (B136) No. 4 — (E14) No. 2 | Less than 1 Q

B2M1566C

3) Measure resistance of harness connector between
— ECM connector and body to make sure that circuit does
not short.

Connector & terminal | Specified resistance:
(B136) No. 4 — Body | More than 1 MQ

B2M0246E
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2-7c [T8G0) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

1. Check tnput signal for ECM.

G: TROUBLE CODE (23)
— MASS AIR FLOW SENSOR —

DIAGNOSIS:

e The mass air flow sensor signal is abnormal.

e The harness connector between ECM and mass air flow
sensor is in short or open.

TROUBLE SYMPTOM:

e Erroneous idling

e Engine stalls.

e Poor driving performance

OK. Check poor contact in ECM connectors. <Ref. to

Not O.K.

Y

2. Check power supply to mass air flow sensor.

FOREWORD [T3C1].>

Mot 0.1 Repair or replace harness connector.

O.K.

r

3. Check harness connector between ECM and
mass air flow sensor.

Not O K. Repair or replace harness connector.

O.K.

Y

Replace mass air flow sensor.
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8. Diagnostics Chart with Trouble Code

LH D Magla
O e .,
e &} v
ET - 1 Iy ]
5 Ol 2 e
@ E %‘ ? sensor
KV |EIE S EREE|E 374 o
213|516l 7118[19]20121]72) % 516 23 —
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e i e s e B T i
=~ | == . Iyl
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[ %J j sensor
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8. Diagnostics Chart with Trouble Code

FUEL INJECTION SYSTEM [TURBO MODEL]

B2M0247E

1

H2M2319A

Tﬁﬁ]

| H2M2320A

B2M0250D

1. CHECK INPUT SIGNAL FOR ECM.

1) Turn ignition switch to ON.
2) Measure voltage between ECM and body.

Connector & terminal | Specified voltage:
(B136) No. 6 — Body / 0.26 V

3) Star! engine, and idle it.
4) Measure voltage between ECM and body while engine
is idling.
Connector & terminal | Specified voltage:
(B136) No. 6 — Body / 1.1+£0.3 V

2. CHECK POWER SUPPLY TO MASS AIR FLOW
SENSOR.

1) Turn ignition switch to OFF.
2) Disconnect connector from mass air flow sensor.
3) Turn ignition switch to ON.
4) Measure voltage between mass air flow sensor connec-
tor and body.
Connector & terminal | Specified voltage:
(B3) No. 3 — Body | More than 10 V

3. CHECK HARNESS CONNECTOR BETWEEN ECM
AND MASS AIR FLOW SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM.

3) Measure resistance of harness connector between
ECM and mass air flow sensor.

Connector & terminal | Specified resistance:
(B136) No. 6 — (B3) No. 1 | Less than 1 Q

4) Measure resistance of harness connector between
ECM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B136) No. 6 — Body / More than 1 MQ)
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2-7C [T8HO) FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

H: TROUBLE CODE (24)
— IDLE AIR CONTROL SOLENOID VALVE —

DIAGNOSIS:

e The idle air control solenoid valve is not in function.

e The harness connector between ECM and idle air con-
trol solenoid valve is in short or open.

TROUBLE SYMPTOM:
e Erroneous idling

e Engine stalls.

e Engine breathing

1. Check input signal for ECM. S48 'J Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1]).>
Not O.K. |
A4
Not O.K. . . '
2. Check idle air control solenoid valve. . | Replace idle air control sotenoid valve.
O.K.
r
3. Check power supply line to idle air control Not O:K. " Repair or replace harness connector.
solenoid valve.
0.K.
v
Repair or replace harness connector between
ECM and idle air control solenoid valve.
LH D Main relay
—_—
—
F j
: ! |
@ @ seF-2
@ O
® @ |
— E
ECM Idie air =~ © &
[l
@ solenoid
j_ valve
=]
@
12134 Y
] 516[7 2] =
lmmmummqmmm Eliini 374 @
(4115101 7]18[19]20121]22]73] [24]75(26) NEIDIHIE 56
H2M2189

64




FUEL INJECTION SYSTEM [TURBO MODEL] [T8H3] 2-7C

8. Diac.;nostics Chart with Trouble Code

RHD - Main relay

|E@|
SBF -2
O~O—

® @
wn]
ECM o % Idle air E e &
@ SBaiold
_} valve
]
& @
3[4
— S5l6[7]8 M7 —
K| EIE S A )| K] {qnaning, 314 @
(TalTS1 6 T711B19[20 21122[23] [24[25126] 1304[T5[18 578

H2M2180

1. CHECK INPUT SIGNAL FOR ECM.

1) Turn ignition switch to ON.
2) Measure voltage between ECM and body.
Connector & terminal | Specified voltage:
HHEOOEREEELERIEE (B137) No. 1 — Body | More than 10 V
EIEIERIEEB A7, (B137) No. 2 — Body | More. than 10 V

P

2. CHECK IDLE AIR CONTROL SOLENOID VALVE.

1) Turn ignition switch to OFF.

2) Disconnect connector from idle air control solenoid
vaive.

3) Measure resistance between solenoid valve terminals.

Terminals | Specified resistance:
No.1— No.2 /1 95+1.5Q
No.3—No. 2/ 95+15Q

3. CHECK POWER SUPPLY LINE TO IDLE AIR
CONTROL SOLENOID VALVE.

1) Turn ignition switch to ON.
2) Measure power supply voltage idle air control solenoid
valve.

Connector & terminal | Specified voltage:
(E7) No. 2 — Body | More than 10 V

H2M2192
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2-7c [Ts8i0] FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

I: TROUBLE CODE (31)
— THROTTLE POSITION SENSOR —

DIAGNOSIS:

e The throttle position sensor signal is abnormal.

e The throttle position sensor is installed abnormally.

e The harness connector between ECM and throttle posi-
tion sensor is in short or open.

TROUBLE SYMPTOM:

e Erroneous idling

e Engine stells.

e Poor driving performance

1. Check Input signal for ECM. O.K. .| Check poor contact in ECM connectors. <Ref. to
FOREWORD (T3C1).>
Not O.K.
B A
2. Check harness connector between ECM Not O.K. .| Repair or replace harness connector.
and throttie position sensor.
0.K.
¥
. . Not O.K. "
3. Check and adjust throttle position sensor. > Replace throttie position sensor.
O.K.
) 4
END
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8. Diagnostics Chart with Trouble Code

[rsi0] 2-7c¢
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8. Diagnostics Chart with Trouble Code

FUEL INJECTION SYSTEM [TURBO MODEL]

g

— [ ]
100918]7]6]|5|4]|3]|2]1
1019181716151 V

B2M1489C

4[5]6

7]8

91011

516171819

R 122

GE)

=l

B2M1490C

B2M1491C

1. CHECK INPUT SIGNAL FOR ECM.

1) Turn ignition switch to ON.
2) Measure signal voltage between ECM terminals while
throttle valve is fully closed.

Connector & terminal | Specified voltage:
(B136) No. 16 — (B136) No. 14 | 0.5+0.3 V

3) Measure signal voltage between ECM terminals while
throttle valve is fully opened.

Connector & terminal | Specified voltage:
(B136) No. 16 — (B136) No. 14 | 4.3+0.3 V

2. CHECK HARNESS CONNECTOR BETWEEN ECM
AND THROTTLE POSITION SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM and throttle position
Sensor.

3) Measure resistance of harness connector between
ECM and throttle position sensor.

Connector & terminal | Specified resistance:
(B136) No. 16 — (E13) No. 2 | Less than 1 Q
(B136) No. 13 — (E13) No. 3 | Less than 1 Q
(B136) No. 14 — (E13) No. 1 | Less than 1 Q

4) Disconnect connectors from TCM. (AT vehicle only)
5) Measure resistance of harness connector between
ECM and body to make sure that circuit does not short.
Connector & terminal | Specified resistance:

(B136) No. 16 — Body | More than 1 MQ

(B136) No. 13 — Body | More than 1 MQ)

(B136) No. 14 — Body | More than 1 MQ)
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FUEL INJECTION SYSTEM [TURBO MODEL] [vai3} 2-7c¢
8. Diagnostics Chart with Troubte Code

| 3. CHECK AND ADJUST THROTTLE POSITION
. SENSOR.

1) Connect all connectors.
2) Loosen throttle position sensor installing screws.
3) Adjust throttle position sensor while throttle valve is
fully opened.
e Using voltage meter:
(1) Turn ignition switch to ON.
(2) Adjust throttle position sensor to specified voltage
between ECM connector terminals.

Connector & terminal | Specified voltage:
(B136) No. 16 — (B136) No. 14 | 4.3+0.3 V
(3) Tighten throttle position sensor installing screws.

e Using select monitor:
(1) Attach select monitor.
(2) Turn ignition switch to ON.
(3) Select mode “FO7".
(4) Adjust throttie position sensor to specified data.

Conditions | Specified data:
Throttle valve fully opened | 4.3+0.3 V
(5) Tighten throttle position sensor installing screws.

G2M0096|

69



2-7c [71840) FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics_Chart with Trouble Code

J: TROUBLE CODE (32)
— OXYGEN SENSOR —

DIAGNOSIS:

e The oxygen sensor is not in function.
e The harness connector between ECM and oxygen sen-
sor is in short or open.

TROUBLE SYMPTOM:

e Failure of engine to start.

e Erroneous idling

e Poor driving performance

e Engine stalls.

e I|dle mixture is out of specifications.

1. Check harness connector between ECM NGk .| Repair or replace harness connector.
and oxygen sensor.
O.K.
A
Not O.K. : o
2. Check oxygen sensor heater circuit. > Repair or replace oxygen sensor heater circuit.
O.K.
Y _
3. Check oxygen sensor. Not O.K. .| Replace oxygen sensor.
O.K.
Iy _ r
Check poor contact in ECM connectors. < Ref. to
FOREWORD [T3C1].>
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[rsJo] 2-7¢C
8. Diagnostics Chart with Trouble Code
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2-7c [T8d) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code
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1. CHECK HARNESS CONNECTOR BETWEEN ECM
AND OXYGEN SENSOR.

1) Disconnect connectors from ECM and oxygen sensor.
2) Measure resistance of harness connector between
ECM and oxygen sensor.
Connector & terminal | Specified resistance:

(B136) No. 5 — (B18) No. 4 | Less than 1 Q

3) Measure resistance of harness connector between oxy-
gen sensor and body to make sure that circuit does not
short.
Connector & terminal | Specified resistance:

(B18) No. 4 — Body | More than 1 MQ)

2. CHECK OXYGEN SENSOR HEATER CIRCUIT.

1) Connect ECM connectors.

2) Turn ignition switch to ON.

3) Measure voltage between connector terminals of oxy-
gen sensor.

Connector & terminal | Specified voltage:
(B18) No. 1 — (B18) No. 2 | More than 10 V

3. CHECK OXYGEN SENSOR.

1) Connect oxygen sensor.
2) !dle engine.
3) Disconnect oxygen sensor connector.
4) Measure voltage between oxygen sensor terminal and
body by using oscilloscope.
Connector & terminal | Specified voltage:
No. 4 — Body / 0.1 — 1.0V
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2-7C [T8K0) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

1. Check input signal for ECM.

K: TROUBLE CODE (33)
— VEHICLE SPEED SENSOR 2 —

DIAGNOSIS:

e The vehicle speed sensor 2 is not in function.

e The harness connector between ECM and vehicle
speed sensor 2 is in short or open.

TROUBLE SYMPTOM:

e Erroneous idling

e Engine stalls.

e Poor driving performance

O.K. Check poor contact in ECM connectors. <Ref. to

Not O.K.

Y

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

FOREWORD {T3Ct}.>

O.K.

Y

3. Check ground circuit of vehicle speed sensor
2,

O.K.

Y

4. Check power supply circuit of vehicle speed
sensor 2.

Not O.K. e Repair or replace harness connector.
Not OK. > Repair or replace harness connector.
Not O.K.

Repair or replace harness connector.

O.K.

Y

e Mechanical trouble between vehicle speed
sensor 2 and speedometer shaft in
transmission.

e Failure of the vehicle speed sensor 2
— Replace vehicle speed sensor 2.
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8. Diagnostics Chart with Trouble Code
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8. Diagnostics Chart with Trouble Code

FUEL INJECTION SYSTEM [TURBO MODEL]
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1. CHECK INPUT SIGNAL FOR ECM.

1) Lift-up the vehicle, or set the vehicle on free roller
2) Set the positive (+) terminal and earth lead of oscillo-
scope at ECM connector terminals.

Connector & terminal | (B135) No. 3 — Body

3) Start the engine.

4) Shift on the gear position, and be constant the vehicle
speed.

5) Measure signal voltage indicated on oscilloscope.
Specified voltage | More than 3 V

NOTE:

If vehicle speed increases, the width of amplitude (W)
decreases.

2. CHECK HARNESS CONNECTOR BETWEEN ECM
AND VEHICLE SPEED SENSOR 2.

1) Turn ignition switch to OFF.

2) Disconnect connectors from ECM and vehicle speed
sensor 2.

3) Measure resistance of harness connector between
ECM and vehicle speed sensor 2.

Connector & terminal | Specified resistance:
(B135) No. 3 — (B17) No. 1 | Less than 1 Q

4) Measure resistance of harness connector between
ECM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B135) No. 3 — Body | More than 1 MQ

3. CHECK GROUND CIRCUIT OF VEHICLE SPEED
SENSOR 2.

Measure resistance of harness connector between vehicle
speed sensor 2 and body.

Connector & terminal | Specified resistance:
(B17) No. 2 — Body | Less than 5 Q
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FUEL INJECTION SYSTEM [TURBO MODEL] [reka] 2-7¢c
8. Diagnostics Chart with Trouble Code

4. CHECK POWER SUPPLY CIRCUIT OF VEHICLE
SPEED SENSOR 2.

1) Turn ignition switch to ON.

2) Measure power supply voltage to vehicle speed sensor
s

B17

[=h
of]
w

Connector & terminal | Specified voltage:
(B17) No. 3 — Body |/ HWore than 0 V

\< D
®

H2M2205A
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2-7c [T8L0) FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

1. Check output signal from ECM.

L: TROUBLE CODE (38)
— TORQUE CONTROL SIGNAL —

DIAGNOSIS:

e Abnormal signal is entered from TCM.
e The harness connector between ECM and TCM is in

short or open.

O K.

Not O.K.

Y

2. Check harness connector between ECM and
TCM.

Not O.K.

Repair poor contact in ECM connector terminal.
<Ref. to FOREWORD [T3C1].>

.| Repair or replace harness connectors.

O.K.

Y

<Ref. to FOREWORD [T3C1]).>

Repair poor contact in TCM connector terminal.

L
TCM 16 |~ — (11] ECM
23456 2131415161718
[7IBI3 10112 N REDEE
H3IM159%
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FUEL INJECTION SYSTEM [TURBO MODEL] [v8L2) 2-7c
8. Diagnostics Chart with Troubie Code

1. CHECK OUTPUT SIGNAL FROM ECM.

1) Turn ignition switch to ON.

e 2) Measure signal voltage between ECM and body.
BHHEIERRE Connector & terminal | Specified voltage:

H2M2321A

2. CHECK HARNESS CONNECTOR BETWEEN ECM

AND TCM.

(B135) No. 11 — Body I 5+1 V
ﬂ:} @"
L oVe |

s | 1) Turn ignition switch to OFF.

-
()]

6]7]8] 1]2]3]4

v

3
10[11[12[13[14[15[16] 1415[16| 2) Disconnect connectors from TCM and ECM.

L]
==
(=]
Y
=
=3
n
=3
(%]

3) Measure resistance of harness connector between
ECM and TCM.

:l Connector & terminal | Specified resistance:
Q (B135) No. 11 — (B55) No. 16 | Less than 1 Q

H3M1596A |

4) Measure resistance of harness connector between

TCM and body to make sure that circuit does not short.
TGCEREREGE Connector & terminal | Specified resistance:
9 fio[11123 /14115116 (B55) No. 16 — Body | More than 1 MQ

B3M0235B
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2-7c [vsmo) FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

M: TROUBLE CODE (44)
— WASTEGATE CONTROL SOLENOID
VALVE —

DIAGNOSIS:

e The wastegate control solenoid valve is not in function.
e The harness connector between ECM and wastegate
control solenoid valve is in short or open.

TROUBLE SYMPTOM:

e Poor driving performance

1. Check Input signal for ECM. O.K. .| Check poor contact in ECM connectors. <Ref. to
FOREWORD ([T3C1).>
Not O.K.
Y S
2. Check wastegate control solenoid valve. Not OK. .| Replace wastegate control solenoid valve.
O.K.
Y
Not O.K. ; R
3. Check power supply circuit of wastegate .| Repair or replace power supply circuit.
control solenoid valve.
: 0K.
L4
Repair or replace harness connector between
ECM and wastegate control solenoid valve.

LHD Main relay

B
@I

@ No.16 G SBF -2
i} o0 SNo——0~0

T J
= Wasteqgate ]
- ool é il
== valve
@2
SMJ
— MO7] =
(267 B S O] 314 (1)
S RS e 1 )

H2M2208

80
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8. Diagnostics Chart with Trouble Code
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1. CHECK INPUT SIGNAL FOR ECM.
1) Turn ignition switch to ON.
2) Measure signal voltage between ECM and body.

Connector & terminal | Specified voltage:
(B137) No. 3 — Body | More than 10 V

2. CHECK WASTEGATE CONTROL SOLENOID VALVE.

1) Turn ignition switch to OFF.
2) Disconnect connector from wastegate control solenoid
vaive.

3) Measure resistance between connector terminals of
wastegate control solenoid valve.
Terminals | Specified resistance:

No.1— No.2 | 20 Q

3. CHECK POWER SUPPLY CIRCUIT OF WASTEGATE
CONTROL SOLENOID VALVE.

1) Turn ignition switch to ON.

2) Measure voltage between wastegate control solenoid
vailve connector and body.

Connector & terminal | Specified voltage:
(B127) No. 2 — Body | More than 10 V
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2-7c [T8No)
8. Diagnostics Chart with Trouble Code

FUEL INJECTION SYSTEM [TURBO MODEL]

. Check input and output signals on ECM.

N: TROUBLE CODE (45)
— PRESSURE SENSOR, PRESSURE SOURCES
SWITCHING SOLENOID VALVE —

DIAGNOSIS:

e The pressure sensor signal is abnormal.

e The pressure sources switching solenoid valve is not in
function.

e The intake manifold pressure is not transmitted to pres-
sure sensor.

e The harness connector between ECM and pressure
sensor, and pressure sources switching solenoid valve is
in short or open.

TROUBLE SYMPTOM:
e Poor driving performance

Not O.K.

A 4

. Check rubber hose to contact intake manifold
pressure.

0.K.

Y

. Check pressure sensor.

oK.

9

. Check pressure sources switching solenoid
valve.

O.K.

Y

. Check harness connector between ECM and
pressure sensor.

O.K.

4

. Check harness connector between ECM and
pressure sources switching solenoid valve.

O.K.

Y

. Check power supply to pressure sources
switching solenoid valve.

O.K. .| Check poor contact in ECM connectors.
<Ref. to FOREWORD {T3C1].>

Not O.K. .| Repair or replace rubber hose.

Not O.K. | Replace pressure sensor.

Not O.K. Replace pressure sources switching solenoid
valve.

Not O.K. .| Repair or replace harness connector.

Not O.K. »| Repair or replace harness connector.

Not O.K.

Repair or replace harness connector.

Y

O.K.

Y

Check poor contact in ECM connectors.
<Ref. to FOREWORD (T3C1]. >
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8. Diagnostics Chart with Trouble Code
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FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Troubie Code
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1. CHECK INPUT AND OUTPUT SIGNALS ON ECM.

1) Turn ignition switch to ON.
2) Measure voltage between ECM connector terminal and
body.
Connector & terminal | Specified voltage:
(B136) No. 13 — Body / 5 V
(B136) No. 14 — Body | 24 — 2.7 V
(B136) No. 177 — Body / 0 V
(B137) No.6 — Body | 0 Vor 10 — 13 V

2. CHECK RUBBER HOSE TO CONTACT INTAKE
MANIFOLD PRESSURE.

1) Visually check the connection between pressure sensor
and rubber hose, between pressure sources switching
solenoid valve and rubber hose, and between intake man-
ifold and rubber hose.

2) Check rubber hose for cracks and damage.

3. CHECK PRESSURE SENSOR.

1) Turn ignition switch to OFF.

2) Disconnect connector from pressure sensor.

3) Apply 5 volt voltage across terminals No. 1 and No. 2,
then connect terminal No. 1 to positive side and terminal
No. 2 to negative side.

4) Install vacuum pump to hose fitting on pressure sensor.
5) Measure voltage across terminals when pressure is
applied to pressure sensor.

Terminals | Specified voltage:
No.2 — No. 3 | 3.1 V at 26.7 kPa
(200 mmHg, 7.87 inHg)
26 V at 0 kPa
(0 mmHg, 0 inHg)
2.1V at -26.7 kPa
(-200 mmHg, —7.87 inHg)

4. CHECK PRESSURE SOURCES SWITCHING
SOLENOID VALVE.

1) Disconnect connector from pressure sources switching
solenoid valve.
2) Measure resistance across terminals.

Terminals | Specified resistance:
No.1— No.2 | 37 — 48 Q
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FUEL INJECTION SYSTEM [TURBO MODEL] [Ten7] 2-7C

8. Diagnostics Chart with Trouble Code

5. CHECK HARNESS CONNECTOR BETWEEN ECM
B136 AND PRESSURE SENSOR.

e 1) Disconnect connectors from ECM.

by [1]2]3 2) Measure resistance of harness connector between
r ECM and pressure sensor connector.

Connector & terminal | Specified resistance:
(B136) No. 13 — (B2) No. 1 | Less than 1 Q
(B136) No. 14 — (B2) No. 3 /| Less than 1 Q
(B136) No. 177 — (B2) No. 2 | Less than 1 Q

H2M2217A

3) Measure resistance between ECM connector terminal
and body to make sure that circuit does not short.
- o |

TT2TT3TaTsTeT7TeT oo T Connector & terminal | Specified resistance:
13 [14isfi6fi7hslisl2d2 H (B136) No. 13 — Body |/ More than 1 MQ
(B136) No. 14 — Body /| More than 1 MQ
(B136) No. 17 — Body | More than 1 MQ

= H2M2218A

6. CHECK HARNESS CONNECTOR BETWEEN ECM

AND PRESSURE SOURCES SWITCHING SOLENOID

34567'_8I9 0] n112113 VALVE
[16017]18[1}3p0j212223 P4i2526 GIEl 1) Measure resistance of harness connector between
ECM and pressure sources switching solenoid valve con-
nector. .
ﬁ Connector & terminal | Specified resistance:
o) (B137) No. 6 — (B1) No. 1 | Less than 1 Q

H2M2219A

2) Measure resistance of harness connector between

@> ECM terminal and body to make sure that circuit does not
2] [3]a5]6]7[8[s [io] fi1[i2[ia short.
15l hneni7l16l{eol21p2od Pdpspe Connector & terminal | Specified resistance:

(B137) No. 6 — Body |/ More than 1 MQ

=ul

= H2M2220A

7. CHECK POWER SUPPLY TO PRESSURE SOURCES
SWITCHING SOLENOID VALVE.

EiF] 1) Turn ignition switch to ON.
| 2) Measure voltage between connector terminal of pres-
sure sources switching solenoid valve and body.
Connector & terminal | Specified voltage:
(B1) No. 2 — body !/ More than 10 V

H2M2221A
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2-7c [T800] FUEL INJECTION SYSTEM [TURBO MODEL]
8. Diagnostics Chart with Trouble Code

O: TROUBLE CODE (51)
— NEUTRAL POSITION SWITCH
(MT VEHICLE) —

DIAGNOSIS:

e The neutral position switch signal is abnormal.
e The harness connector between ECM and neutral posi-
tion switch is in short or open.

TROUBLE SYMPTOM:
e Erroneous idling

1. Check Input signal for ECM. O.K. .| Check poor contact in ECM connectors. <Ref. to
FOREWORD [T3C1).>
Not O.K.
3
2. Check neutral position switch. Not O.K. .| Replace neutral position switch.
0.K.
Y
Not O.K. [ :
3. Check harness connector between ECM and ., Repair or replace harness connector.
|

neutral position switch.

O.K.

¥

Repair or replace harness connector of ground
line.

E 0 Neutral
ECM = position
switch
® j
é G5 oO—)
D), 6123
234
(PEEGEIE 3 EEE
IHEIL 1713
[SHlTT2I34]T506) RIDIBIE BI7IB[al0] |[4 5 6{

H2M2222
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(v803) 2-7C
8. Diagnostics Chart with Trouble Code
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1. CHECK INPUT SIGNAL FOR ECM.

1) Turn ignition switch to ON.
2) Measure voltage between ECM and body.

Connector & terminal | Specified voltage:
(B135) No.9 — Body | 5V
(Neutral position)
/I o0V
(Other positions)

2. CHECK NEUTRAL POSITION SWITCH.

1) Turn ignition switch to OFF.
2) Disconnect connector from transmission harness.
3) Measure resistance between connector terminals of
transmission harness.
Connector & terminal | Specified resistance:
(T9) No. 2 — (T9) No. 5 | More than 1 MQ
(Neutral position)
| Less than 10 Q
(Other positions)

3. CHECK HARNESS CONNECTOR BETWEEN ECM
AND NEUTRAL POSITION SWITCH.

1) Disconnect connectors from ECM.
2) Measure resistance of harness connector between
ECM and neutral position switch.

Connector & terminal | Specified resistance:
(B135) No. 9 — (B128) No. 2 | Less than 1 Q

3) Measure resistance of harness connector between
ECM and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:
(B135) No. 9 — Body | More than 1 MQ
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2-7c [T8P0] FUEL INJECTION SYSTEM [TURBO MODEL]

8. Diagnostics Chart with Trouble Code

P: TROUBLE CODE (51)
— PARK/NEUTRAL POSITION SWITCH (AT) —

DIAGNOSIS:
e The park/neutral position switch signal is abnormal.

e The shift cable is connected abnormally.
e The harness connector between ECM/TCM and inhibi-

tor switch is in short or open.

TROUBLE SYMPTOM:
e Erroneous idling

1. Check Input signal for ECM. OX. - Check poor contact in ECM connector. <Ref. to
FOREWORD {T3C1].>
Not O.K.
4
Not O.K. .
2. Check harness connector between ECM and .| Repair or replace harness connector.
inhibitor switch.
O.K.
Y
1 : Not O.K. .
3. Check inhibitor switch ground circuit. > Repair or replace harness connector.
0.K.
i

e Check selector cable connection to inhibitor
switch.
e Replace inhibitor switch.

G
©) @

ECM o)
ED—’_@—]

@

2314 —
MZREEEETE 3t Hel T
(SIIOTIT23a5T] 3TalTsITe; ik ﬂﬁf’xﬁﬁﬁ
H2M2225
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FUEL INJECTION SYSTEM [TURBO MODEL] [vep3] 2-7c
8. Diagnostics Chart with Trouble Code

1. CHECK INPUT SIGNAL FOR ECM.

1) Turn ignition switch to ON.

DEGEBOEEN 2) Measure voltage between ECM and body.

CEREETEE Connector & terminal | Specified voltage:
(B135) No. 9 — Body | 0 V (“P" or “N"" position)

[ ]
oV

H2M2226A

2. CHECK HARNESS CONNECTOR BETWEEN ECM
@ AND INHIBITOR SWITCH.

1[2[3[4]5]6 1) Turn ignition switch to OFF.

JEIEC L 2) Disconnect connector from ECM and transmission har-

ness or inhibitor switch.
3) Measure resistance of harness connector between

D ECM and transmission harness or inhibitor switch.
Q2 5 Connector & terminal | Specified resistance:

(B135) No. 9 — (T7) No. 2 | Less than 1 Q

H2M2227A

4) Measure resistance harness connector between ECM

and body to make sure that circuit does not short.

Connector & terminal | Specified resistance:

14141516 (B135) No. 9 — Body |/ More than 1 MQ

U

= H2m2228A

3. CHECK INHIBITOR SWITCH GROUND CIRCUIT.

@ Measure resistance of harness between transmission har-
— ness or inhibitor switch connector and body.

1
BIEEEEEERE Connector & terminal | Specified resistance:
(T7) No. 10 — Body / Less than 5 Q

H2M2228A
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2-10 [M1A0) CLUTCH

1. Outline

1. Outline
A: NON-TURBO MODEL

e The clutch control is of a simple yet reliable design using a cable which directly moves the re-
lease fork back and forth. This ensures smooth and reliable clutch control with minimum frictional
resistance.

e The clutch itself is a push type clutch. When the clutch pedal is depressed, the self-aligning re-
lease bearing is caused to slide on a guide pressing the center of the diaphragm spring. The
warped diaphragm spring disengages the pressure plate from the clutch disc.

The clutch using a diaphragm spring has the advantage of little variation in push load even when
the clutch disc facing is worn.

The diaphragm spring is located inside the clutch cover.

e The clutch has a clutch disc between the flywheel and the pressure plate.

e Inside the clutch cover, there is a diaphragm spring and a pressure plate combined with each
other by means of strap plates, which also serve to prevent the pressure plate from turning.

e The flywheel, whose outer diameter is 314.8 mm (12.394 in), is of flat design for better heat radi-
ation and abrasion powder removal.

B. TURBO MODEL

e The turbo model adopts a hydraulic control due to increased clutch load.

e The clutch control operates the release fork using the hydraulic pressure which the master cylin-
der generates by converting the pedal depressing force.

e The clutch itself is a pull type clutch. When the clutch pedal is depressed, the self-aligning re-
lease bearing is caused to slide on a guide pulling the center of the diaphragm spring. The warped
diaphragm spring disengages the pressure plate from the clutch disc.

The clutch using a diaphragm spring has the advantage of little variation in push load even when
the clutch disc facing is worn.

The diaphragm spring is located inside the clutch cover.

e The clutch has a clutch disc between the flywheel and the pressure plate.

e Inside the clutch cover, there is a diaphragm spring and a pressure plate combined with each
other by means of strap plates, which also serve to prevent the pressure plate from turning with
respect to the clutch cover.



CLUTCH (M2B0] 2-10
2. Operation

). Operation
A: NON-TURBO MODEL

\pplying foot pressure to the clutch pedal moves the release lever. This causes the release bearing
o slide on the guide, pressing the diaphragm spring in the center. The spring is warped and the
orce having pressed the pressure plate is lost. As a result, the flywheel, clutch disc and pressure
late are disengaged, disconnecting the driving power.

'he push type clutch has the point of action at the tips of the diaphragm spring fingers, through
vhich the pressure plate is pressed to the clutch disc. When the power transmission is to be inter-
upted, the diaphragm spring is forced to warp using the pivots established on the inward side of
he spring finger tips (on the principle of the lever and fulcrum) to disengage the pressure plate
rom the clutch disc.

B. TURBO MODEL

Applying foot pressure tothe clutch pedal moves therelease lever. This causes therelease bearing
oslide on the guide, pulling the diaphragm spring at the center. The spring iswarped and the force
naving pressed the pressure plate is lost. As a result, the flywheel, clutch disc and pressure plate
are disengaged, disconnecting the driving power.

On the pull type clutch, the diaphragm spring has the point of action at the inward part distant from
the tip, through which the pressure plate is pressed against the clutch disc. When the power trans-
mission is to be interrupted, the diaphragm spring is forced to pivot on the tip and warp away from
the pressure plate (on the principle of lever and fulcrum).



CLUTCH [M3B0] 2-10

3. Cross Sectional View

B. HYDRAULIC APPLICATION TYPE

H2H1736A
@® Spring bracket ® Clutch cover
& Spring @ Clutch disc
@ Release lever ® Transmission main shaft
@ Operating cylinder ® Bali bearing
® Flywheel © Release bearing
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Reverse Check Mechanism

3. Reverse Check Mechanism
A: CONSTRUCTION

The sleeve (1) is bolted to the transmission case. The shaft (2) is inserted in the sleeve (1). On the
smaller-diameter side of this shaft (2), the cam (@) is loosely mounted so that it can rotate, and the
sleeve (1) holds the cam in place with its stepped part.

The spring @), which is inserted in the shaft (2) presses the shaft to the left. Further, the spring (&
is placed in between the cam (3) and sleeve (1), which forces the cam (3) to the left and in the direc-
tion of rotation. Both springs are held down with the plate (8) that is attached to the sleeve (1) with
the snap ring (7). The shaft (2) has a groove for reversz accent, in which the ball (8) and spring
are put through a hole drilled in the sleeve (1).
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L.]\ @ B3H04798

17 Reverse check sieeve & Reverse check spring ® Ball

2! Reverse accent shaft @ Reverse check plate @ O-ring

3 Reverse check cam @ Snap ring @ Selectorarm

4 Reverse return spring 8 Reverseaccent spring @ Select adjust shim
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3. Reverse Check Mechanism

B: OPERATION

As shown in the previous figure, the sleeve and shafthave a notch, and the arm is placed between
the notches. The position of the arm shown is the neutral position (hereafter referred to as (N) posi-
tion). The point where the arm stops when moved to the left is the 1st and 2nd position. Opposite
this, the point where the arm stops when moved to the right is the 5th and reverse position.

Reverse check sleeve

Reverse accent shaft

T
r

|
L—j\ Selector arm .

1. WHEN 5TH AND REVERSE SIDE IS SELECTED
The arm pushes the shaft and cam simultaneously and moves to the 5th and reverse side.

Reverse check sleeve
Reverse accent shaft

Reverse check cam
Reverse check sieeve

Reverse check cam
A
e

T

Reverse accent shaft

T
i |

/ /
j _
L—j\ Selector arm [Seetion A-A]

Neutral position

Selector arm

B3H0480
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Reverse Check Mechanism

2. WHEN SHIFT IS MADE TO 5TH

The arm moves to the 5th side pushing the shaft. When the arm pulis out of the cam, the cams
returned to the original position by the spring.

Rev_erse check sleeve
Reverse accent shaft

Reverse check cam

— Reverse check spring Reverse check sieeve

Reverse check cam

| Reverse accent shaft
‘U
I e -
AI..J
l j\.\ [Section A-A] Selector arm
| Selector arm 5 i
| th position B3H048!

3. WHEN SHIFT 1S MADE FROM 5TH TO REVERSE

The arm moves to the reverse side pushing the shaft and runs against the cam that has already
returned. The cam has, as shown in figure [Arrow view “Z"], a stopper, which hits against the plate
Thus, the cam cannot rotate further. Accordingly, the arm comes to a stop at a point where it has
turned the cam to a certain degree (i.e., (N) position), and the cam is pushed back to the (N) posr
tion by the shaft (i.e., the spring).

_. Position at “Neutral position®,

12 4) 5 >/ "5th position” and "Reverse position”
3
(@ Position at “5th-~Neutrai position”
A -
Py l X
‘L
l -’ 7
i
A ,:-q
: j\ 5 [Arrowview"Z"| (g [Section A-A]
| . : 5th— Neutral pos:ion
1 Reverse check sleeve 5 Reverse check plate B3HO0482A
2 Reverse accent shaft € Snap nng
3 Reverse check cam 7, Selector arm
4

Reverse retum spnng
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3. Reverse Check Mechanism

. WHEN SHIFT IS MADE TO REVERSE

he arm again moves to the 5thandreverse side. Whenthe shiftis madetoreverse, the arm moves
) the reverse position while pushing the shaft and cam together.

Reverse check sleeve
Reverse accent shaft

Reverse check cam
Reverse check sleeve
A Reverse check cam
e
Reverse accent shaft
‘L
r~
A iq
l \ Selector arm
| j\ [Section A-A]
H Selector arm
L Reverse position

B3H0483
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Center Differential

4. Center Differential
A: CONSTRUCTION

The center differential utilizes a "shaft-to-shaft” design which connects the front-wheel drive pinion
shaft and the rear-wheel drive.transfer drive gear shaft via viscous coupling to achieve compact
construction. With this arrangement, viscous torque is generated by a difference in rotating speed
between the two shafts so that both differential action and drive torque distribution are properly
controlled.

The center differential provides a means of distributing engine torque (transmitted to the tubular
driven shafts by way of the clutch, mainshaft and various gears) to the front- and rear-wheel drive
shafts equally, as well as absorbing the difference in rotating speed between the front and rear
wheels during turns.

Whenthe front and/or rear wheels spin on muddy roads, etc., viscous coupling controls the differ-
ential action so that the optimum drive torque is automatically distributed to these wheels.

To transfer
dnve
shaft

From drnven shaft @

To drive pinion shatt

G3H0163
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4. Center Differential

B: MECHANISM OF VISCOUS COUPLING

The viscous coupling housing contains a number of inner and outer plates which are arranged al-
ternately. The inner plate has its internal perimeter fitted to the external hub splines while the outer
plate has its external perimeter fitted to the internal housing splines. A spacer ring is provided to
position the perimeter of the outer plate. The inner plate has no spacer ring and moves slightly
between the adjacent outer plates, along the hub splined in the axial direction.

A mixture of silicone oil and air is sealed in the space inside tne viscous coupling housing. An “X"
seal ring prevents silicone oil from entering the transmission. This could occur when silicone oil

is highly pressurized due to an increase in rotating speed difference between the front and rear
wheels.

G3H0164

& Cover & Spacerring
:-Zf Housing & Outer plate
3 Hub 7 Oil seal

& Inner plate

1. TORQUE CHARACTERISTICS

When a difference in rotating speed between the viscous coupling housing and the hub occurs,
aviscous shearing force is generated in the silicone oil placed between the outer and inner plates.
The torque is then transmitted by the silicone oil between the housing and the hub.

The greater the difference in rotating speed between the viscous coupling housing and the hub,
the greater the shearing force of the silicone oil. The relationship between the torque transmission
and rotation speed difference is shown in the figure. As can be seen from the figure, the smaller
the rotating speed difference, the lesser the torque transmission and the differential-action.

A

Drive torque

Revoiution difference between hub and housing G3H0165
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. Center Differential

- “HUMP” PHENOMENON

ilicone oil is heated and expands as differential action continues. This crushes air inside the vis-
ous coupling so that the silicone oil “charging rate" will increase. As differential action continues,
iternal pressure will abruptly increase so that inner and outer plates (alternately arranged) come
| contact. This causes quick torgque transmission to occur, whichis called a “hump” phenomenon.

he “hump" phenomenon eliminates the rotating speed difference between the housing and hub
vhich results in a state similar to “direct coupling”). This in turn decrease internal pressure and
smperature. The viscous coupling returns to the normal operation. (The “hump" phenomenon
loes not occur under normal operating conditions.)

>: FUNCTION

)uring normal driving (when there is no speed difference between the front and rear wheels), the
enter differential delivers drive power to the front and rear wheels at a torque ratio of 50:50.

Vhen a rotating speed difference occurs between the front and rear wheels, the center differential

ction is controlled by viscous coupling so that optimum drive forces are automatically distributed
1 the two.

. DURING NORMAL DRIVING

uring normal straight driving (on fiat roads at constant speed), all four wheels rotate at the same
peed. The center differential delivers engine torgue to the front and rear drive axles. The viscous
oupling does not perform the differential-action control because there is no rotating speed differ-
:nce between the front and rear drive shafts.

To rear
differential

Engine torque .I
[
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4. Center Differential

2. DURING TURNS AT LOW SPEEDS

During turns atlow speeds, a rotating speed difference occurs between the front and rear wheels,
as well as the left and right wheels. In other words, the front wheels rotate faster than the rear
wheels. When there is a small rotating speed difference (when vehicle speed is low), the center
differential acts to absorb the rotating speed difference, making it possible to drive smoothly.

Although a slightrotating speed difference is transmitted to the viscous coupling, less torque trans-
mission occurs because of the small rotating speed difference.
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G3H0167

3. ACCELERATION DURING STANDING STARTS ON A LOW “i/” ROAD

Ouring rapid acceleration from standing starts on a slippery (low “u" ) road, front and rear wheel
weight distribution changes. When the rear wheels begin to spin, the rotating speed difference
between the two shafts increase simultaneously. This causes the viscous coupling to activate to
that more torque is transmitted to the front wheels than to the rear. In addition, the center-differen-
tial's action is also restricted. In this way, acceleration performance during standing starts on low
"W’ roads is greatly enhanced.
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Center Differential

4. DRIVING ON ROUGH ROADS

When one of the wheels begins to spin during rough-road driving, the rotating speed difference
between the shafts is increased by the differential's action. Atthis point, the viscous coupling deliv-
ers large torque to the differential on the side which is not spin ring. In this way, driving stability
on rough roads is increased. (The figure below shows an example of front wheel slip.)

P77

- 7

SIIIS I RN &
/”//1///”//(/// AN \\\\\‘
7.3\ \
/ I \&‘ N
‘

’ | / ‘ WX
IIIIII "4 -

G3H0169

14



AWD SYSTEM m2co] 3-4

2. Rear Differential

C: T-TYPE (TURBO MODEL)

The rear differential is a limited slip differential (LSD) incorporating outer plates, inner plates, and
viscous coupling with silicon oil.
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3. Limited Slip Differential (LSD)

3. Limited Slip Differential (LSD)

A viscous coupling (VC) type LSD has been adopted so as to ensure safe and smooth transfer of
increased power under various driving conditions. This VC type LSD features ease of turning while
maintaining excellent stability when driving over slippery roads or when using engine brake, thus
enabling engine powerto be utilized efficiently. Smooth restriction of differential operation of the
left and right wheels results in improved running stability on bad roads, snowy roads, and alsoon
muddy roads.

A: STRUCTURE

The VC type LSD adopts a “shaft to shaft system” in which the RH and LH rear drive shafts are
coupled by a VC.

This results in a compact structure with high performance.

The inside of the VC housing is formed by alternately combining the outer plates (the outer periph-
ery of each plate engages with the internal spline of the housing) and inner plates (the inner periph-
ery of each plate engages with the outer spline of the hub).

On the outer periphery of the outer plate, the spacer ring is fitted and set in position. On the inner
plate, no positioning ring is used: The plate can be moved a certain amount on the hub spline in
the axial direction.

Sealed inside the housing is a mixture of high viscosity silicon oil and air. The housing is sealed
by X-rings so that silicon oil will not leak into the rear final drive even when the pressure increases
due to a greater difference in the rotation speed between LH and RH wheels.

O

G3H1008

® Side gear (LH) @ Pinion gear
@ Side gear (RH) ® ODrive gear
@ Pinion shatft ® Viscous coupling
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3. Limited Slip Differential (LSD)

B: OPERATION
1. WHEN RIGHT AND LEFT WHEELS TURN AT EQUAL SPEED.

During normal straight-road driving where the right and left wheels run at an equal speed, the dif-
ferential case and side gears rotate together, just as in conventional differentials. As a result, driv-
ing torque is transmitted equally to the right and left side gears.
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3. Limited Slip Differential (LSD)

2. WHEN RIGHT AND LEFT WHEELS TURN AT DIFFERENT SPEEDS.

When a speed difference occurs between the right and left wheels, the VC housing and VC hub
turn relatively at the same speed difference occurs as that of the rear dirve shaft. Because of the
shearing force caused in the silicon oil, a differential torque is generated, which controls differential
operation (idle rotation): For example, if the left wheel turns idle due to a difference in the road resis-
tance, a speed difference occurs between the right and left wheels. Since the VC is installed be-
tween the right and left wheels, a differential torque is generated in the VC corresponding to this
speed difference, and this differential torque is transferred from the left wheel to the right wheel.
Accordingly, a greater driving force is transferred to the right wheel which is rotating at a lower
speed.

G3H1010

C: SERVICE PROCEDURES FOR LSD

The component parts of LSD assembly are not available as piece parts.
Therefore, it is recommended to not disassemble LSD assembly.
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1. Front Suspension

1. Front Suspension
A: OUTLINE

The front suspension is a strut-type independent suspension, with cylindrical double-acting oil
damper and coil spring. The top of the strut assembly’s is mounted on the body through the cushion
rubber, which has resulted in elimination of any vibratiori by combined use of other rubbers to im-
prove passenger comfort. This type also maintains a wide distance between the upper and lower
supporting points and makes adjustment of the caster unnecessary.

The transverse link utilizes an “L" arm design to increase steering stability and reduce road noise.
The transverse link has a maintenance free ball joint with a nut fitting at the outer end, and the inner
end front side fitted to the front crossmember through the cushion rubber. The rear side of the inner
end is bolted to the vehicle body through a fluid-filled bushing.

The front crossmember is bolted to the vehicle body.

The stabilizer is attached to the front crossmember through the cushion rubbers and its ends are
connected to the stabilizer links through the rubber bushings.

The lower end of the stabilizer link is connected to the transverse link through rubber bushings.

A camber angle adjustment mechanism, which uses eccentric bolts, is provided at the joint of the
damper strut and housing.

H4H1040A
@ Strut mount @ Stabilizer link
@ Strut ® Stabilizer
@ Transverse link ® Front crossmember
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2. Rear Suspension

2. Rear Suspension
A: OUTLINE

The rear suspension is an independent, dual link strut type. It consists of two parallel lateral links,
atrailing link, and strut assembly’s. The strut assembly consists of a cylindrical double-acting oil
damper and coil spring.

The respective component parts of this suspension are optimally designed to act in response to
vertical, lateral and longitudinal loads transmitted from the tires. Thus, riding comfort and steering
stability are substantially enhanced.

¢ Longitudinal loads act on the trailing link.

¢ Vertical loads actonthecoil spring, strutand rubber mount (which is located on the top of strut).
e Lateral loads act on the two lateral links.

The crossmember is installed on the body frame via bushings. (AWD modei)

The stabilizer that extends to the rear of the crossmember, is installed on the body frame via a
bracket and to the rear lateral link on the wheel side via stabilizer link.

& o
H4H1039A
1 Strut mount & Front lateral link
@ Strut ® Rear lateral link
@ Stabilizer (7' Rear crossmember

@& Trailing link
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1. Front Axie

1. Front Axle
A: GENERAL

e The inboard end of the axle shaft is connected to the transmission via a constant velocity jonts
(double offset joint: DOJ) which provides flexible capabilities in the longitudinal direction while the
outboard end is supported by taper roller bearings located inside the housing via a bell joint (BJ)
which features a large operating angle.

Since the drive shaft employs constant velocity joints, it provides smooth, even rotation of the drive
wheels without any vibration.

e The bearing utilizes a preloaded, non-adjustable tapered roller unit design.
The hub is fitted to the tapered roller bearing inside the housing.

e The BJ's spindle is “serration-fitted” to the hub and is clinched to it with axle nuts.

e The disc rotor is an external mounting type. It is secured together with the disc wheel using hut
oolts to facilitate maintenance of the disc rotor.
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® Disc rotor ® Oil seal ® DOJ (Double Offset Joint)
@ Bearing ® BJ (Bell Jont) ®@ Baftle plate
@ Hub @ Front drive shaft @ Hub bolt
@ Axle nut ® Housing
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1. Front Axle

B: FRONT DRIVE SHAFT

» The constant-velocity joint on the differential side is a double offset joint (DOJ) which can be dis-
assembled for maintenance. It provides the maximum operating angle of 23° and can also be
moved in the axial direction.

e The constant-velocity joint on the tire side is an extra-wide, bell joint (BJ) which provides a maxi-
mum operating angle of 47.5°.

DOJ BJ

/ ~ |

R ‘
1 i T

=  Transmission side
Tire side =

B4H1066B
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2. Rear Axle

C: AWD TURBO MODEL
¢ The inboard end of the axle shaft is connected to the transmission via a constant velocity joint
(double offset joint: DOJ) which provides flexible capabilities in the longitudinal direction.

e The outboard end is supported by taper roller bearings located inside the housing via a bell joint
(BJ) which features a large operating angle. Sigagdhguame shaft employs constant velocity joints,
it provides smooth, even rotation of the drive wheels without any vibration.

e The bearing is a preloaded, non-adjustable taper roller unit type.
The hub is fitted to the taper roller bearing inside the housing.

e The BJ's spindie is “serration-fitted" to the hub and is clinched to it with axle nuts.

e The disc rotor is externally mounted to facilitate maintenance. Hub bolts and axle nuts are also
used to secure the front axle.

AWD TURBO Vehicle
f-"‘\
@ =
® e
7= "'r__
.\ 3 -
s [ jimE
J\ @
L
E
@ Bearing @ Qil seal
@& Hub 5 BJ (Ball Joint)
@ Axle nut 8 Hub bolt G4H0982
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2. Rear Axle

D: REAR DRIVE SHAFT

e The constant-velocity joint on the differential side is a double offset joint (DOJ) which can be dis-
assembled for maintenance. It provides the maximum operating angle of 23° and can be moved
in the axial direction.

e DOJ outer race and the rear differential spindle are combined in order to improve resistance to
corrosion.

e The constant-velocity joint onthe tire side is a bell joint (BJ) which provides a maximum operating
angle of 46°.

DOJ BJ

O Differential side Treside D

G4Ho023
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1. Tilt Steering Column

1. Tilt Steering Column
A: TILT MECHANISM

e The steering wheel vertical position can easily be adjusted within 30 mm (1.18 in) range, by us-
ing the tilt lever to release the steering column and locking it at the desired position.
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@ Tilt steering column
@ Steering whee!
@ Tilt lever

B: IMBEDDED BALL TYPE ENERGY-ABSORBING MECHANISM

1) Construction of the steering column is simplified to reduce weight since energy absorption
is no longer required for the steering column.

2) The energy-absorbing characteristic is regulated by imbedded ball height.

1. VEHICLES WITHOUT AIRBAG

The protrusion of the ball imbedded in the steering shaft provides plastic deformation of the tube’s
inner wall to effectively absorb energy encountered.

Ball trace Ball Tube

N2 N /

Collapsed condition

G4HO0005
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1. Tilt Steering Column

2. VEHICLES WITH AIRBAG

When venhicle is involved in a frontal collision, the bolt located between outer and inner column
pipes acts to give plastic strain to the two pipes in relation to relative movement of the two pipes.
The result is effective collision absorption.

Column pipe inner

Column pipe outer
Ball X

——
;

L

G4HO0006

C: STEERING SUPPORT BEAM

The steering column is held by a support beam located close to the steering wheel to reduce the
overhang. The upper bearing is also located close to the steering wheel to increase supporting
rigidity, as well as to reduce the problem of a shaking or shimmying wheel.

Suppott beam
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2. Power Steering System

STEERING SYSTEM

2. Power Steering System

A: HYDRAULIC SYSTEM

1)  Vane pump (1) is belt-driven from the engine to discharge oil under pressure.

2) Oilunder pressure ts controlled by the flow control valve (2) located inside the oil pump assem-
bly in response to engine speed and is delivered to control valve (@) via hose A (3).

3) When the steering wheel is turned, control valve (@) connected to the pinion shaft activates to
form an oll flow circuit corresponding to the rotation direction of the steering wheel. QOil will then
be delivered to chamber A or B via pipe A (6) or B ().

4) Qilin chamber A or B acts on rack pinion () to produce the force required to move rack shaft
(9) to the left or the right. This helps reduce the effort required to operate the steering wheel.

5) Movement of rack piston () in turn causes oil in the other chamber to return to oil reservair §)
via pipe A (g) or B (8), control valve (a) and hose B .

e [f the hydraulic system becomes inoperative, the steering shaft will then be connectedtothe
pinion shaft mechanically via control valve (@). Thus, the steering shaft can act as one similar
to a manual steering system to move the rack and pinion.

e To control the maximum oil pressure setting, relief valve @) is built into flow control valve (2)
of the oil pump assembly to release excess oil pressure.

@) Power cylinder

B Rack piston (9) Rack shaft
Pinion shaft
| : — &/‘
| Chamber A ¢34 [<= Chamber B Ll
/ L | ~
-

I & Pipe B —= E )

= | X|5
S Pipe A

@ Oil reservoir

@) Flow control valve

12 Relief valve

[~ 7

—1

i~

==

'—_—-L_—-&//T\ Vane pump

——
\‘@ Hose B

)

H: Engine

1\

(3) Hose A

Oil pump assembly

System operation

{4) Control valve

Steering shaft

Steering wheel

G4H0854
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2. Power Steering System

B: GEARBOX ASSEMBLY

1. POWER CYLINDER

The gearbox is integrated with a built-in control valve and power cylinder. The rack shaft is used
as a power cylinder piston and a rotary control valve is located in such a manner as to enclose the
pinion shaft.

The control valve and power cylinder are connected to each other by two pipes through which hy-
draulic oil flows.

LHD model

G4H0009
@ Piston @ Power cylinder
@ Rack shaft ® Pinion shaft
@ Cylinder ® Controlvalve
RHD mode!
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TV B
/ | - v S
@ @ G4H0774
® Piston @ Power cylinder
& Rack shaft & Pinion shaft
@ Cylinder ® Control valve
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2. Power Steering System

STEERING SYSTEM

2. CONTROL VALVE

The control valve consists of a rotor (which rotates together with the steering shaft), a pinion (which
is connected to the rotor and torsion bar), and a sleeve (which rotates together with the pinion).
Oil grooves C and D are located in the rotor and sleeve to form oil flow passages V, through V,,

The pinion and rotor are eshed with adequate clearance. They utilize a fail-safe design.

LHD model

B A
Sleeve
Rotor @
o~ e L A S - 7
3 T = - g -
1H 1 51 I ¢ X
= N :
eI e Fail-safe function Pinion
i ]
— ]
Flow passage V, Flow passage V;,
Rotor

Groove D

Flow passage V,

Groove D

Flow passage V,

Groove C Groove C
y Torsion bar @ 6 a@
Valve housing Rotor Oil return line
(to reservoir)

Fail-safe function

Sleeve

Cross-section view B of oil
passage switching curcuit

H4H11348
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2. Power Steering System

RHD model

Torsion bar

Rotor

N ]
A

Pinion

Fail-safe function O

Pinion Rotor

Valve hausing

Cross-section view A of
fail-safe function

Sleeve

—
Flow passage V>

J
Flow passage V,

Groove C
Groove D Groove D
Flow passage V4

Groove C

Flow passage V4
Groove C

Torsion bar

Sleeve

Rot - .
= Qil return line (to reservoir)

Cross-section view B of oil passage switching
EmeG G4HO0775
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2. Power Steering System

1) Operating principle

When the torsion bar twists in relation to the steering force, a relative rotational displacement oc-
curs between the rotor and sleeve. This displacement changes the cross-sectional area of oil pas-
sages V4, Vo, Vg and Vg4, which in turn switches oil passages and controls oil pressure.

(1) When no steeTring force is applied:
The rotor and sleeve are held at the neutral position. Oil passages V1, Vo and Vg, which are
formed by valve grooves C and D are open equally. Under this condition, oil delivered from

the oil pump returns to the oil reservoir so that neither oil pressure builds up nor does the power
cylinder activate.

LHD model RHD model
Chamber A Chamber B
l -]l |
== ]
- -
Ve W Chamber A Chamber B

Vi

Va

From oil pump From oil pump

\ ¢
@Cﬁ?
0=

ToA'?gbﬁ@\ ™ ToB

From oil pump

From oil pump

When no steenng force i1s applied. When no steering force is applied.

G4H0O011 G4H0776
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2. Power Steering System

(2) When steering force is applied:

When the steering wheel is turned to the right, for example, oil passages V41 and V, open while
oil passages V, and V4 nearly close.

At this point, oil under pressure in chamber A increases in response to the throttle position of
oil passages V» and Vg4 so that the rack piston moves to the right. Qil in chamber B, on the
other hand, is discharged through oil passage V3, returning to the oil reservorr.

LHD model RHD model

Chamber A Chamber B

Chamber A Chamber B

| ) |

ToA '@ & < From B
P4
From oil pump 7 \ From oil pump
From B To A From oil pump
When steering force is applied. When steering force is applied.
G4H0012 G4H0777

2) Fail-safe function

It oil pressure fails to build up due to a broken oil pump drive belt, torque is transmitted from the
valve rotor to the pinion by way of the fail-safe function.
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2. Power Steering System

C: OIL PUMP & TANK

The oil pump is belt-driven from the engine. The oil flow is controlled in response to engine speed
so that an adequately “heavy" steering effort is maintained during high-speed operation.

The oil pump is avane type. Itis integrated with atank and houses the flow control and relief-valves.
2000 cc and LHD TURBO model

TANK

Flow controi valve

Relief valve
A \ Ve

V
,— Camring

)A//- Vane (i
| R = I
,_J L D [_i'/\;)//_ ol 3

\

{

H4H1044B
TANK
Felisive Flow control vaive
=
Ly I !
=)0 :
/, ! |
{—i —— e i
V& | 1 A . i
kg ‘\7 = Rotor
1 a %_,_,_._.- Vane
T ——]— Camring
[
(A H4H1180A
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2. Power Steering System

1. VANE PUMP

The vane pump consists of a rotor, cam rings, and ten vanes.
When the rotor rotates, the vane located in each groove of the rotor is radially swung out by centrifu-
gal force and pressed against the cam ring. The tip of the vane slides along the inner oval wall
of the cam ring so that oil is delivered to the chamber formed by the rotor, cam ring and vane by
way of a pea-shaped groove. Oil from the chamber is discharged into the oil circuit via the dis-
charge port.

2000 cc and LHD TURBO model 1609 cc, 1800 cc and RHD TURBO model

Discharge
t Rotor

Oﬁ% \\<*— Suction
| j @ |
Suction —* \\}

=

Discharge

Suction

* Discharge Cam ring

Vane pump
H4H1188A H4H1181A

Vane pump

2. FLOW CONTROL VALVE

The flow control valve adequately regulates the discharge flow of oil which increases in proportion
to pump speed and delivers it to the gearbox. It corsists of orifices 1 and 2, valve spool, return
port and flow control spring. When a pressure differential occurs between the front and rear of
orifice 2 in response to increases in discharge flow, the valve spool moves against the tension of
the flow control spring so that the oil flow is controlled by the open and close operation of the return

port and orifice 2.

!
1
4 When oii flow 1s not
!
1/ controlled
II
!
3 | ®
]
= Low- © ®
intermediate |
1 speedrange | High speed range
® ? — Pump speeu
Gl G4H0015
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2. Power Steering System

1) When the pump begins to rotate, P increases, and the valve spool is moved to the right by this
pressure. In the pump speed range A to B, the total amount of oil delivered by the pump is sent
to the gear box through orifice 1.

e Pump speed range Ato B
2000 cc and LHD TURBO model |

Qil reservoir

Orifice 1 Valve spool

- ——

Gear box <3

H4H1182A
1600 cc, 1800 cc and RHD TURBO model
Oil reservorr
Return port Valve spool
Orifice 2 Flow control spring
Orifice 1
H4H1183A

T2
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2. Power Steering System

2) Asthe pump speed increases, Pq increases further, and the valve spool is pushed further to
the right. As a result, orifice 2 opens. Accordingly, a constant flow of oil is maintained.

¢ Pump speed range B to D
2000 cc and LHD TURBO model

Orifice 1 Valve spool

i

Gear box @

WY

H4H1184A

1600 cc, 1800 cc and RHD TURBO model

N
~
)

1
/ j Se—
Orifice 3

H4H1185A
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2. Power Steering System

3) When the pump speed increases further, the valve spool is pushed to the far right position.
At this spool position, orifice 1 is restricted while orifice 2 opens wide.
Accordingly, the oil flow decreases.

e Pump speedrange D to E
2000 cc and LHD TURBO model

Orifice 1
r—p\ S

> %

Gearbox <:|

R

f af } )
1600 cc, 1800 cc and RHD TURBO model rariees
w14 =)
e =
: prr=mrr I/ Tl
<J’ F ] _ﬁ___l?t—;;-mﬁ [ >
P
=
S T
H4H1187A
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1. Disc Brake

1. Disc Brake

e The front brakes are ventilated disc types which feature high heat dissipation and superb brak-
ing stability. In addition, the front brake quickly restores the original braking performance even
when wet.

e The brake disc, which is externally mounted, is secured together with the disc wheel using the
hub bolts, to facilitate removal or installation when servicing the vehicle.

e The inner brake pad is provided with an indicator which indicates pad wear limits.

Disc rotor O Brake disc

Caliper body

O Hub bolt
/_ T Hub
/.
O

H4H1055A

A: PAD WEAR INDICATOR

A wear indicator is provided on the inner disc brake pads. When the pad wears down to 1.5 mm
(0.059 in) the tip of the wear indicator comes into contact with the disc rotor, and makes a squeak-
ing sound as the wheel rotates.

This indicates that the pad needs to be repiaced.

Wear Indicator

New pad d
[ Worn pad

o T bl

A

TITITMaaiaiaiaiDN,.. SsSsSsSsrSsSSTET==Ex
Disc rotor Disc rotor 1.5 mm (0.059 in)
H4H1056A

B: FRICTIONAL MATERIAL OF BRAKE PADS

Frictional brake pad materials do not contain asbestos and are not harmfu!.
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3. Master Cylinder

3. Master Cylinder

e A sealed reservoir tank is adopted to extend the service life of the brake fluid.

e The fluid level indicator is built into the reservoir tank for easy and correct monitoring of the fluid
level when adding brake flujd.

Secondary hydraulic chambex / Primary hydraulic chamber
{Chamber S) (Chamber P)

G4H0036

A: BRAKE FLUID LEVEL INDICATOR

Under normal conditions, the float remains above the reed switch, and the magnetic force from
the permanent magnet in the float is unable to activate it. Therefore, the circuit is kept open, and
the warning light remains off. The float lowers as the brake fluid level lowers, and if it falls below
the specified fluid level [approx. 30 mm (1.18 in) below the MAX level line], the reed switch will be
activated by the permanent magnet, closing the circuit. In this event, the warning light comes on
and warns the driver of a reduction of the brake fluid level.

However, the warning light may be lighteri momentarily even when the brake fluid surface is still
above the specified level, if the vehicle body tilts or swings largely.

Cap Diaphragm
7 /_ Waming light
' bﬁ“fj = ¥ AT Y
\ Reed

Float switch

Max. level line

Approx. 30 mm

!

|

1

‘ |

1.18in) =

( = VA |

= Reservoir tank ) |

|

Permanent|

Warning light Feead sulfics magnet |

i i eed switch— “~_ Mmagret . .. b ___
actuation point Magnet G4H0037 G4H0038
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4. Brake Booster

4. Brake Booster

The brake booster is a tandem type that utilizes two small diameter diaphragms to provide high

brake boosting effects.

a

Push rod
Return spring
Reaction disc
Key

RS

/ / /
/
/
¢ i
/ /
/
T
*} 0)
h ¥4
\\
Y \\
N %
\ N \\\ \\
\\ \ \ \\\
\\ N
Lo Bl N %
@ Q @ W \5, 6
G4H0033
©® Filter g Valve body
6 Silencer % Plunger valve
7' Operating rod 1, Diaphragm pla‘2
® Poppet valve 8 Valve return spring

Variable-pressure chamber

Passage A

Plunger valve

Valve body
Poppet vaive

Valve return spring

Passage B

Constant-pressure chamber
G4H0040

A: OPERATION
1. BRAKE BOOSTER “OFF”

The plinger valve comes in contact with the
poppet valve so that atmospheric air passing
through the filter and silencer is shut out by the
atmospheric valve (of the poppet valve).

The plunger valve is moved to the key at the
right by the return spring so that the poppet
valve is held at the right. Since the vacuum
valve of the valvebody and the poppet valve are
kept away from each other, passage A is linked
with passage B and the constant-pressure
chamber is also linkecd with the variable-pres-
sure chamber. At this point, pressure differen-
tial does not occur between the two chambers;
the diaphragm plate is moved back to the right
by return spring tension.
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4. Brake Booster

BRAKES

Reaction disc—, 1~ Variable-pressure chamber

Plunger valve
/—Vaive body

Poppet valve

— Operating
rod

Push rod

Constant-pressure chamber

G4H0041
\Heacnon disc
J A \ Plunger valve
/ — Valve body
/ Poppet valve
- et T
.—ﬂl*-—ﬂ!l"ulﬂmun

“"‘:az

Operating
rod

G4H0042

2. BRAKE BOOSTER “ON”

When the brake pedal is depressed, the operal-
ing rod pushes the plunger valve so that the
poppet valve comes in contact with the vacuum
valve of the valve body. This shuts off the circut
between passages A and B, as well as the cr-
cuit between the constant- and variable-pres-
sure chambers.

Further movement of the plunger valve moves
the atmospheric valve away from it so that atmo-
spheric air is directed to the variabie-pressure
chamber via passage B. This produces a pres-
sure differential between the constant- and var:-
able-pressure chambers.

As a resuit, the diaphragm and its plate are
moved to the left as a single unit.

The power applied to the diaphragm plate by
the pressure differential is then transmitied to
the reaction disc via ahub, as well as to the push
rod, and produces a booster output.

3. BRAKE BOOSTER UNDER MEDIUM LOAD

The poppet valve comes in contact with the
plunger valve and valve body when a force
pushes the center of the reaction disc (at the
contact portion of the plunger valve) via the op-
erating rod and plunger valve. This occurs
when brake pedal depression is balanced with
a force pushing the plunger valve (via the push
rod and reaction disc) due to the reaction force
of oil pressure delivered from the master cylin-
der.

As a result, pressure differential is maintained
between the constant-pressure chamber and
variable-pressure chamber unless the pedal
depression force is changed.
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4. Brake Booster

Variable-pressure chamber

Reaction disc

Diaphragm plate

G4H0043

Reaction disc

Variable-pressure chamber
Pfunger valve
Valive body

)
e Constant-pressure chamber

G4H0044

4. BRAKE BOOSTER UNDER FULL-LOAD
CONDITIONS

When pedal depression increases to such an
extent that the variable-pressure chamber is
maintained at atmospheric pressure, the maxi-
mum pressure differential acts on the dia-
phragm plate.

Further pedal depression doesnotacton the di-
aphragm plate but rather on the push rod.

5. BRAKE BOOSTER RELEASED

When the force of brake pedal depression de-
creases, the forces acting on the reaction disc
ana plunger valve are unbalanced, so that the
piunger valve is movec to the right.

The plunger valve then comes in contact with
the atmospheric valve of the poppet valve to
shut off the passage between the variable-pres-
sure chamber and atmospheric air and, at the
same time, moves the poppet valve back.
vlovement of the poppet valve opens the vacu-
um valve so that passages A and B are linked
with each other.

Air from the variable-pressure chamber is then
delivered to the constant-pressure chamber.
This eliminates any pressure differential be-
tween the two chambers. As a result, the dia-
phragm plate is pushed back to the "release”
position by the return spring.



4-4  [MaAe]

4. Brake Booster

BRAKES

Variable-pressure chamber

Llunger valve

‘.‘. : “&fwmu
A v e
| - & G

Operating
rod

S P TTTT
:' C—l||*§|.umm\m

Diaphragm plate
Diaphragm plate

Return

SPHNg Constant-pressure chamber

G4H0045

6. BRAKE BOOSTER WITH NO VACUUM

When the brake pedal is depressed while the
constant- and variable-pressure chambers are
heid at atmospheric pressure, the operatingrod
moves to the left. This moves the plunger valve
which in turn pushes the hub via the key.

The reaction disc (which is built into the hub)
then moves the master cylinder piston via the
pushrod. Atthis pointa boosting force does not
occur, but oll pressure is produced by move-
ment of the master cylinder piston. As a resul.
the system serves as a hydraulic brake.
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5. Proportioning

5. Proportioning Valve
The proportioning valve for dual piping systems is adopted for controlling the braking forc

To rear wheel cylinder (RH)  To rear wheel cylinder (LH) ) :: gﬁ:ecﬁga’:lure\/,/
& seal 4, P ol 7.846 (80, 1,138) P
e ) = Seal . 74
e / Rear wheel 5.884 (60, 853) A
\I Flawn cylinder flud 1 L
pressure 3,923 (40, 569) /’
1.961 (20, 284) - When both circur
kPa (kg/em2, psi) - are normal
\ a {kg/cm®, psi 0(0.0) Gt
Seal R X 1,961 3923 5,884 7.84¢
Balance -/ \ “Sprmg (20. (40, (60, (80.
piston G ring C" Hold-spring 284) 569) 853) 1,138)
From master cylinder From master cylinder Master cylinder fluid pressure kPa (kg/cm?, psi)
(Secondary) (Primary) G4HO0046 In case of split point 2.942 kPa (30 kg/cm?, 427 psi)

A: OPERATION DURING NORMAL CONDITIONS

When the fluid pressure in the master cylinder is low (the fluid pressure before the split poi-
piston is pressed by the spring load and the valve remains inoperative. As a result, the fluic
sure in the master cylinder is held equal to the fluid pressure in the rear wheel cylinder.

1) When the master cylinder fluid pressure rises, the piston in the primary circuit is movec
ward against the spring load, and brought into contact with the seal (1) (as shown in the *
The master cylinder fluid pressure chamber (chamber A) is therefore cut off from the rear
cylinder fluid pressure chamber (chamber B), and the fluid pressure to the rear wheel cylir
thus controlled. (The pressure at this moment is the split point pressure.)

If the fluid pressure in chamber A rises further, the piston is moved leftward, off the seal (°
this causes the fluid pressure in chamber B to rise. The piston is then moved rightwar
brought into contact with the seal (1) again. After this, the piston repeats this contact with -
(1) in this way, thereby controlling the fluid pressure in the rear whee! cylinder.

2) When the fluid pressure in chamber B is controlled in the secondary circuit, the balance
is moved rightward by the fluid pressure difference between chamber B and chamber
brought into contact with the seal (2), and the fluid pressure in chamber D is controlled. Sirc
tional areas A1 and A2 are equal, the balance piston is pushed by equal forces from the rig
left. If the fluid pressure rises in chamber B, the balance piston performs control to equali:
fluid pressure in chamber D and chamber B by repeating open-close operation with the se:

To rear wheel cylinder To rear wheel cylinder
{} - Balance [_\' /~Seal (1)
\pision . £ Chamber (A)
‘  Piston

Chamber (D)‘//
Seal (2) :’ |
Chamber (C) ~

U= "‘i ——
<} Chamber (B) {

From master cylinder From master cylinder
(Secondary) (Primary)

G4H0050
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5. Proportioning Valve

B: OPERATION IN CASE OF CIRCUIT FAILURE
1. FAILURE OF PRIMARY CIRCUIT

If the primary circuit fails, the fail-safe piston and balance piston are moved rightward by the flud
pressure in the master cylinder in the secondary circuit until the piston contacts the plug. In this
case, the balance piston remains off the seal (2), and no split point is created in the graph. That

is, the fluid pressure in the secondary side rear wheel cylinder is equal to the fluid pressure in the
master cylinder.

To rear wheel cylinder To rear wheel cylinder

< < (inoperative)

Seal (2)~ | | \ ™
Balance | | Plug
piston =

From master cylinder From master cylinder
(Secondary) (Primary)
(inorerative)

G4H0049

2. FAILURE OF SECONDARY CIRCUIT

If the secondary circuit fails, the balance piston is moved leftward by the fluid pressure in chamber
B until the end of the piston contacts the stcpper. Since sectional area A1 is greater than A2, the
piston remains unmoved even after the master cylinder fluid pressure has reached the split point,
and the piston is kept off the seal (1). Hence. no split point is created in the graph, and the rear

wheel cylinder fluid pressure of the primary circuit is kept equal to the master cylinder fluid pres-
sure.

To rear wheel cylinder _
(inoperative) To rear wheel cylinder

Ao Chamt{erB Q

= \ ~~ Stopper pigion

Balanc

piston = |
From master cylinder ' Seal (1) U )
(Secondary) :’F:?Im ar?a)ster cylinder
(inoperative) y

G4H0048
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6. Proportioning Valve (with ABS models)

6. Proportioning Valve (with ABS models)

Rear wheel 7.846 (80, 1,138)—
cylinder fluid .
pressure 5.884 (60, 853}
3.923 (40, 569)
1.961 (20, 284)
kPa (kg/cm?, psi) 0(0,0)

L | | L R
1,961 3,923 5,884 7,864
(20, (40, (60, (80.
284) 569) 853) 1.138)

Master cylinder flud pressure kPa (kg/cm?, psi)
tn case of split point 2,942 kFa (30 kg/cm2, 427 psi)

H4H1130

A: OPERATION DURING NORMAL CONDITIONS

1) Operation before the spiit point
Piston (@) is held by spring (@) so that valve (3) is kept away from valve seat (2).

Under this condition, fluid pressure "P3" to rear wheel cylinders equals fluid pressure “P," from
master cylinder.

Torear wheel From master
cylinder cylinder

Lo, S C))
)

=
SR “H

"l = § ﬂ.

= -Am.\\\

<[o '?'."

\u“\.\
ma{m\

H4H1127A
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6. Proportioning Valve (with ABS models)

2) Operation near the split point

Force “f1", applied to piston (@) by spring (@), is one-half of spring force “F”. In other words, “f;" =
“F

Force “f2" is also applied to piston (1) in the direction opposite to spring force “F” due to fluid pres-
sure "P2" generated by master cylinder according to cross sectional area “A”.

Spring force “f2" increases respondingly with fluid pressure “P,". When “f," is greater than “f;", pis-

ton (@) moves in direction opposite to spring force “F". This causes valve (2) to come in contact with
valve seat (3), blocking fluid passage.

To rear wheel From master
cylinder cyfinder

Paﬁ I} Pz

“\\m.\\\ \\w\\ \Q\#

ﬂm\\.-.\\

H4H1128A

3) Immediately before fluid passage is closed, fluid pressure “P»" is held equal to pressure “P3"
When brake pedal is depressedtoincrease fluid pressure “P2", piston (1) moves in the same direc-
tion as spring force “F", opening fluid passage.

However, since fluid passage is closed agairs immediately after pressure “"P2" equals "P3", pres-
sure “P3" is held at a value of less than pressure “P2".

12
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8. Anti-lock Brake System (ABS)

BRAKES

8. Anti-lock Brake System (ABS)

A: FEATURE

e The ABS (Anti-lock brake system) electrically controls brake fluid pressure to prevent wheel
“lock” during braking on slippery road surfaces, thereby improving directional/steering stability as
well as shortening the braking distance.

e |f the ABS becomes inoperative, the fail-safe system activates to ensure it acts as a conventional
brake systenm. The warning light also comes on to indicate that the ABS is malfunctioning.

e The front-and-rear wheels utilize a 4-sensor, 4-channel control design: the front wheels have an
independent control design*! and the rear wheels have a select low control design*?.

*1: A system which independently controls fluid pressure to left and right front wheels.
*2: A system which provides the same fluid pressure control for the two rear wheels if either wheel

starts to "lock.”

@ Hydraulic controt unit
& Proportioning valve
3 Transmission control module

_ (only AT vehicle)
4 Data link connector
(for SUBARU seiecor monitor)

® ABS diagnosis connector
® ABS control module

@ ABS warning light

8 Tone wheel

® Wheel cylinder

@ ABS sensor

18

H4H1057A

@ G sensor (only AWD vehicle)
@ Brake switch

® Master cylinder

® Relay box
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8. Anti-lock Brake System (ABS)

B: FUNCTIONS OF SENSORS AND ACTUATORS

Name

Function

ABS control module (ABSCM)

e (Calculates and determine the conditions of the wheels and body from
the wheel speeds and makes a proper decision suitable for the current
situation to control the hydraulic unit.

® |n the ABS operation mode, the module outputs a cooperative control
signal to the AT control module. (AT vehicles only)

® Whenever the ignition switch is placed at ON, the module makes a
self diagnosis. When anything wrong is detected, the module cuts off
the system.

e Communicates with the Subaru select monitor.

Hydrautic unit (H/U)

in the ABS operation mode, the H/U changes fluid passages to controf
the fluid pressure of the wheel cylinders in response to an instruction
from the ABSCM.

The H/U also constitutes the brake fluid passage from the master cylin-
der to the wheel cylinders together with pipings.

Wheel speed sensor (ABS sensor)

Detects the wheel speed in terms of a change in the magnetic flux den-
sity passing through the sensor, converts it into an electrical signal, and
outputs the etectrical signal to the ABSCM.

Tone wheel

Gives a change in the magnetic flux density by the teeth around the tone
wheel to let the ABS sensor generate an efectrical signal.

G sensor (AWD vehicle only)

Detects a change in G in the longitudinal direction of the vehicle and
outputs it to the ABSCM in terms of a change in voltage.

Relay box Accommodates the valve refay and motor reifay.

Valve relay Serves as a power switch for the solenoid valve and motor retay coil in
response to an instruction from the ABSCM. The valve relay also
constitutes one of the duplicated ABS warning light drive circuits.

Motor relay Setves as a power switch for the pump motor in response tc an instruc-

tion from the ABSCM.

Stop light switch

Transmits the information on whether the brake pedal is depressed or
not to the ABSCM for use as a condition in determining ABS operaticn.

ABS warning light

Alerts the driver to an ABS fauit. When the diagnosis connector and
diagnosis terminal are connected, the light flashes to indicate a trouble
codes in response to an instruction from the ABSCM.

AT control module (TCM) (AT vehicles only)

Provides shift controis (fixing the speed at 3rd or changing front and rear
wheel transmission characteristics on 4WD vehicle) in response to an
instruction from the ABSCM.

19
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BRAKES

LR IR RS VIS

IGN

T+

BATTERY O

Hydrauiic control unit

Front left inlet solenoid valve
Front left outtet solenoid valve
Front nght inlet solenoid valve
Front right outlet solenoid valve
Rear left inlet solenoid valve
Rear left outiet solenoid valve
Rear right inlet solenoid valve
Rear nght outlet solenoid valve

®®6® &

@
i
%

o e
] |

g —————y

(1---_1
[ [
==

rr----_;[

Motor

Transmission control module
(only AT module)

ABS warning light

Motor relay

Valve relay

Relay box

Data link connector

' ABS diagnosis connector

20

ND)

RR2IPVDY

B4MO0787A

Stop fight switch

Stop light

G sensor (only AWD model)
Front left ABS sensor

Front right ABS sensor
Rear left ABS sensor

Rear night ABS sensor
ABS control module
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C: THEORY OF ABS CONTROL

When the brake pedal is depressed during operation, wheel speed as well as vehicle speed de-
creases. The difference which occurs between wheel speed and vehicle speed is called the “slip”

phenomenon. The magnitude of this action is expressed by "slip” the ratio which is determined
by the following equation:

Vehicle speed — Wheel speed

Slip ratio = - x 100 %
Vehicle speed

When the "slip” ratio is O % vehicle speed equals wheel speed and the wheel rotates without any

slippage. When the “slip" is 100 % the wheel locks and does not rotate (wheel speed = 0) although
vehicle speed exists.

The relationship between the frictional force of 2 wheel in the fore-and-aft direction and the “slip"
ratio is shown by two characteristic curves in figure.

These curves are determined by the relationship between the wheel and road surface. Where the
same type of wheel are used; the curve shown by a solid line indicates wheels driven on asphalt

or paved roads, the curve shown by dotted lines refers wheels subjected to slippery (snowy or icy)
roads.

When different types of wheels are used, although thie road surface is the same, these curag.will
change. In general, the frictional coefficient between wheel and road surface in relation:o an in-
crease in the “slip ratio” will reach the maximum value in the 8 - 30 % range and will teril.ta.AR-
crease after that.

@ ,__{j Control zone by ABS
= ’ Asphalt road
& 4 ; \ ~—Asphalt roa
2 |
-
€ o
oS
L |
g5 | |
RE
%g # ,J-“ Sl — |ce-snow road
c o i P,
oo » | -
82 |7 | |
= Q H
Lo I
g 100 (%
Slip ratio e G4HOCE4
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D: ABS SENSOR

The ABS sensor detects wheel speed and consists of a permanent magnet, coil, tone wheel. etc.
The magnetic flux produced by the permanent magnet varies with the tone wheel (which rotates
together with the wheel) and the sensor emits an alternating voltage corresponding with the wheel
speed by electromagnetic induction.

Bracket — «— Pole piece
\,
b

Tone wheel —,

Sensor--

Full speed \
s +V /- p
/

Pole piece —

s |

/ |

[ Permanent magnet

Harness —
-V Low speed

G4H0065

E: ABS CONTROL MODULE (ABSCM)

The ABSCM is a digital control type e'ectronic control module accommodating two microcontrol
modules (MCMs); master and slave. Both MCMs process the same program and monitor the
respective outputs, and when a mismatch occurs, cut off the system to activate the fail-safe func-
tion.

A maximum of 3 trouble codes are stored in the EEP ROM and if 3 or more areas fail, then only the
3 most recent failures are stored. The irouble codes remain stored until they are erased.
This ABSCM induces a sequence control pattern and facilitates the checking of the hydraulic unit

e ABS control

Based on the four wheel speed signals, the ABSCM calculates a simulated body speed or body
deceleration rate, while referencing the G sensor output as an auxiliary means, and compares
them with the wheel speeds and wheel deceleration rates. If it determines that the wheels are
about to lock, it controls the solenoid vaive or motor pump of the H/U to adjust the brake fluid pres-
sures that act on the wheel cylinders, thereby preventing the wheels from locking.

The ABSCM controls the right and left front wheel fluid pressures independently and controls the
rear wheel fluid pressures on the basis of the wheel which is more likely to lock (Seleci-low control)

e Select monitor associated functions

The Subaru select monitor may be used to perform the following operations.
(1" To read out analog data

To read out ON/OFF data

To read out or erase trouble code

To read out status information in the event of trouble (Freeze frame data)
To initiate ABS sequence control pattern

e |ndication functions

The ABS warning light can be made to indicate the following three states.
1 ABS trouble

2 Flashes to indicate trouble codes in diagnosis mode.

3 Valve ON/OFF when seqguence control pattern is in effect

O s N
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F: ABS CONTROL CYCLE CURVES

As the brake pedal is depressed, brake fluid pressure increases correspondingly, which in turn
decreases wheel speed. When brake fluid pressure reaches point "A" (where wheel deceleration
exceeds "~ bg"), the control module transmits a “hold” signal to hold the brake fluid pressure in
wheel cylinder at that point. At the same time, the control moaule computes a “dummy” vehicle
speed. When the wheel speed drops below the slip ratio setting (= speed less than the dummv
vehicle speed based on the predetermined value) at point “B" of the brake fluid pressure, the con-
trol module then transmits a “decrease” signal to prevent whee! lock-up. This causes the brake
fluid pressure to decrease.

After brake fluid pressure is decreased, wheel acceleration increases. When it exceeds the wheel
acceleration setting “+ b4g" at point “C" (brake fluid pressure), the control module transmits a
“hold” signal to hold the brake fluid pressure at that point. When wheel acceieration setting value
“+ boo" iIs exceeded and when brake fluid pressure is at point “D", the control medule judges that
wheel lock-up will not occur and then transmits an “increase” signal to increase brake fluid pres-
sure.

When wheel acceleration drops below “+ bog" at point “E" (which occurred due to a brake fluid
pressure increase), the repetition of the "hold” and “increase” signals takes place at constant
cycle.

When wheel deceleration exceeds “—bg", at point “F” of the brake fluid pressure, the control mod-
ule immediately transmits a “decrease” signal to aecrease brake fluia pressure.

Set point of slip ratio ,— Dummy vehicle speed

Wheel sneed Vehicle speed

Wheel speed

Wheel [
acceleration | 4p,, t

Control
signal

____Decrease
——

Increase

F

\

Time

Brake fluid
pressure

G4H0067
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8. Anti-lock Brake System (ABS)

G: ABS WARNING LIGHT

When a signal system or the ABS control module becomes inoperative, the warning light in the
combination meter comes on to indicate that the system or control module is malfunctioning. At
the same time, current flowing through the hydraulic control unit is interrupted so that the brake
system functions as a conventional brake system. The circuit through which the warning light
comes on utitizes a dual system design.

If the warning light comes on upon detection of a system malfunction, call atrouble code andiden-
tify it using the warning light.

x1000r/min  (mrma)

BECK E3] wenn ALOL g

ABS warning light

H4H1129A
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8. Anti-lock Brake System (ABS)

H: G SENSOR

The G sensor detects a change in G in the longitudinal direction.
It detects the motion of the moving electrode builtinto the sensor in terms of a change in the capaci-
tance of the capacitor and outputs it to the ABSCM in terms of a change in voltage.

A Front

When vehicle is accelerated (A) When vehicle is cruising (B) When vehicle is decelerated (C)

Ceramic board

- —

/ N
f / \\\ f
Fixed electrode N

Moving electrode

‘ G sensor output voltage
|

1 * :
H W $
-1G: Accelerated 0G: Cruising +1G. Decelerated
A B c
G Sensor Output Characteristics B4H0988
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8. Anti-lock Brake System (ABS)

I: HYDRAULIC CONTROL UNIT (H/U)

The H/U is a fluid pressure controller comprising a motor, solenoid valve, housing, relay, etc
constitutes two diagonally independent brake fluid circuits for a cross piping vehicle.

e The pump motor rotates an eccentric cam to let the plunger pump generate a hydraulic pres:
sure.

e The housing accommodates the puirnp motor, solenoid valve, reservoir, etc., and also const-
tutes a brake fluid passage.

e The plunger pump is a hydraulic pump vvhich drains off the brake fluid which, when the pressure
is reduced, is discharged to the reservoir, and sends it toward the master cylinder.

e The solenoid valve is a 2-position tyoe solenoid valve which switches the brake fluid passages
between the wheel and master cylinder and reservoir sides in response to an instruction from the
ABSCM.

For each wheel cylinder, a pair of normally-closed and -opened soienoid valves are provided.

e The reservoir is a fluid chamber which temporarily stores the brake fluid to be discharged from
the wheel cylinder when the pressure is reduced.

e The damper chamber suppresses the pulsation of the brake fluid which, when the pressure 1§
reduced, is discharged from the plunger pump, thereby minimizing the kickbacks to the brake
pedal.

e The valverelay controls the solenoid valve and motor relay energizing power supply in response
to an instruction from the ABSCM. In normal (IG ON) condition, the relay is actuated to supply
power to the solenoid valve and motor relay. When an error occurs in the system, the valve relay
is forced to OFF to keep the fluid pressure circuit in the normal mode (normai brake mode) ancd
also constitute the ABS warning light aperating circuit.

e The motor relay supplies power tc the pump motor to operate the plunger pump in response 10
an instruction from the ABSCM in the ABS control mode.

The H/U has four operating modes; normal mode (control OFF: norma! brake mode), “increase’.
*hold" and “decrease” modes (control ON in all the three modes).

26
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8. Anti-lock Brake System (ABS)

1. DURING NORMAL BRAKING (EXPLAINED WITH ONE WHEEL’S CONTROL AS AN EXAM-

PLE)

Since no current is supplied to the inlet and outlet solenoid valves, no solenoid valve attracting
force is generated. So the valves remain stationary.
Accordingly, the iniet port of the inlet solenoid valve is in an opened state, whereas the outlet port
of the outlet solenoid valve is in a closed state. So the fluid pressure of the master cylinder is trans-
mitted to the wheel cylinder to produce a brake force in the wheel cylinder.

From master cylinder

Inlet port open

! Q00 ]

Whee! cylinder

Damper chamber

e

Inlet solenoid valve

[@)

L]

=

.’/
Outlet port closed

Electric current is OFF

Outlet solenoid valve

| :OOC
1 00dg

Electric current is OFF

Pump

o g
C O
(@] O
o 0]
(0] (0)
T} 0
Reservoir

27
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8. Anti-lock Brake System (ABS)

2. PRESSURE “DECREASE” ACTION WITH ABS IN OPERATION (EXPLAINED WITH ONE
WHEEL'S CONTROL AS AN EXAMPLE)

Currentis suppliedtothe inletand outlet solenoid valves, and the generated solenoid valve attract-
ing forces close the inlet port and open the outlet port.

Accordingly, the wheel cylinder is isolated from the master cylinder and becomes clear to the res-
ervoir, allowing the brake fluid to flow to the reservoir. So the fluid pressure of the wheel cylinder
is decreased.

The brake fluid collectec in the reservoir is fed to the master cylinder by the pump.

From master cylinder @

Damper chamber

Inlet port ciosed

Check vaive EO et |

Electric current is ON

Wheelcyiinder

Outlet solenoid valve
Motor

St B R o Electnic current 1Is ON

D 7
i i

B4H0990
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8. Anti-lock Brake System (ABS)

3.PRESSURE “HOLD” ACTION WITH ABS IN OPERATION (EXPLAINED WITH ONE WHEEL’S
CONTROL AS AN EXAMPLE)

Current is supplied to the inlet solenoid valve, and the generated solenoid valve attracting force
closes the inlet port.

Since no current is supplied to the outlet solenoid valve, the output port remains in a closed state.
As a result, the wheel cylinder, master cylinder and reservoir are blocked, and the fluid pressure
of the wheel cylinder is maintained constant.

During ABS operation, the pump motor continues to cperate.

A
From master cylinder Q

Damper chamber

Inlet port closed *

Check valve Eﬁ C

* Electric current is ON

Wheel cylinder

QOutlet solenoid valve Motor

}<j‘c
(o]
j i
I cod
A | ]

O nicloged Electric current is OFF

Reservoir

B4H0991
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8. Anti-lock Brake System (ABS)

4. PRESSURE “INCREASE” ACTION WITH ABS IN OPERATION (EXPLAINED WITH ONE
WHEEL’S CONTROL AS AN EXAMPLE)

Since no current is supplied to the inlet and outlet solenoid valves, no solenoid valve attracting
force is generated. So the valves remain stationary.

Accordingly, the inlet port of the inlet soienoid valve is in an opened state, whereas the outlet port
of the outlet solenoid valve is in a closed state. So the fluid pressure of the master cylinder is trans-
mitted to the wheel cylinder to increase the brake force in the wheel cylinder.

During ABS operation, the pump motor continues to operate.

From master cylinder @

Damper chamber

=,

inlet port open

.

l
L |

Inlet solenoid valve

L. o

| cpoool [
Crecivate [3, ¢ [
Pump
Electric current is OFF
—
Wheel cylinder —

’ i =~ | Outlet solenoid valve

Motor
=== i
—— 1.

Pl

Outlet port closed

Reservorr

B4aH0992
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9. Parking Brake (Rear Disc Brake)

9. Parking Brake (Rear Disc Brake)

The rear disc brake has its parking brake drum housed in the disc rotor for improved performance.

G4H0074
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9. Parking Brake {Rear Disc Brake)

BRAKES

Parking brake cable
Lever

Strut

Brake shoe A
Brake shoe B

Shoe return spring
Shoe holo down pin

G4HO0075

Qoo ®m s -

Parking brake cabie
Lever

Strut

Brake shoe 2
Brake shoe B

Shoe raturn spring
Shos hold down pin

G4HJ076

A: OPERATION
1. SET PARKING BRAKE

Whenthe parking brake lever is moved back, le-
ver (2) located on the end of the parking brake
cable @) moves strut (3) in the direction of "A”
with point “P" utilized as a fulcrum.

The strut then presses brake shoes @) and (5
against the drum. These brake shoes utilize a
floating design and are lightly supported by
hold-down pins (7). The force applied to brake
shoe (a), and the reaction force of "A" appiiedtc
brake shoe (g) via point “P" provide brake ap-
plication when the shoes are pressed against
the brake drum.

2. RELEASE PARKING BRAKE

When the parking brake lever is moved forward.
parking brake cable (@) is loosened. This re-
turns brake shoes (@) and (g) to their original
position from the tension of return spring (6) sc
that the parking brake is released.
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10. Parking Brake (Rear Drum Brake)

10. Parking Brake (Rear Drum Brake)

When the parking brake lever is moved up, a lever in the drum brake moves with point “A” as a
fulcrum so that the trailing shoe expands. The leading shoe also expands by way of the adjuster
assembly. In this way, braking force will occur.

! Wheel cylinder
; Upper shoe return spring

Leading shoe )
Lower shoe return spring

Upper shoe Parking brake A
return spring mechanism Adjuster assembly

Automatic brake ltning
ciearance adjustment mechanism

Leading shoe

e Trailing
i "mmﬂq: shoe
Adjuster ; .
assembly Adjuster
lever
Leading shoe Parking lever
S TN
right side
(right side) Lower shoe return spring (wrong side)

G4H0077
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BRAKES

1. Supplemental Restraint System ‘‘Airbag’ - 2. Pre-inspection

1. Supplemental Restraint System
‘“Airbag”

Airbag system wiring harness is routed near the ABS con-
trol module, ABS sensor and hydraulic control unit.

CAUTION:

e All Airbag system wiring harness and connectors are
colored yellow. Do not use electrical test equipment on
these circuit.

e Be careful not to damage Airbag system wiring har-
ness when servicing the ABS control module, ABS sen-
sor and hydraulic control unit.

2. Pre-inspection
Before performing diagnostics, check the following items
which might affect ABS problems:

A: MECHANICAL INSPECTION

1. POWER SUPPLY

1) Measure battery voltage and specific gravity of electro-
lyte.

Standard voltage: 12 V, or more

Specific gravity: Above 1.260

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

ing.

2. BRAKE FLUID

1) Check brake fluid level.
2) Check brake fluid leakage.

3. BRAKE DRAG
Check brake drag. <Ref. to 4-4 [K100].>

4. BRAKE PAD AND ROTOR
Check brake pad and rotor. <Ref. to 4-4 [K100].>

5. TIRE SPECIFICATIONS, TIRE WEAR AND AIR
PRESSURE

Check tire specifications, tire wear and air pressure. <Ref.
to 4-2 [S1A1], [S1A2]. >
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2. Pre-inspection

B: ELECTRICAL INSPECTION
1. WARNING LIGHT ILLUMINATION PATTERN

Ignition key switch

ABS warning light

START
ON l | ON
OFF
llluminates.
Goes out. Goes out.
158

B4MO781A

1) When the ABS warning light does not illuminate in
accordance with this illumination pattern, there must be
an electrical malfunction.

2) When the ABS warning light remains constantly OFF,
repair the ABS warning light circuit or diagnosis circuit.
<Ref. to 4-4 [T7A0]. >

NOTE:

Even though the ABS warning light does not go out 1.5
seconds after it iluminates, the ABS system operates nor-
mally when the warning light goes out while driving at
approximately 12 km/h (7 MPH). However, the Anti-lock
brakes do not work while the ABS warning light is illumi-
nated.



4-4 [1300) BRAKES

3. Electrical Components Location

3. Electrical Components Location

H4M1098A
(@ Hydraulic control unit (H/U) (® Tone wheel
(@ Proportioning valve (® ABS sensor
(@ ABS control module (ABSCM) @ Wheel cylinder
(@ ABS diagnosis connector @ G sensor (only AWD vehicle)
® ABS warning light (2 Brake switch
(® Data link connector (for Subaru select monitor) @ Master cylinder
@ Transmission control module {only AT vehicle) @) Relay box
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3. Electrical Components Location

BRAKES

H4M1100A

B4M06458

H4M1099A

B4M06468

B4M0783A

)
0
=
=
I
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4. Schematic —
4. Schematic
O - I
= |
: ©) .
l @ |
i ® 1
. O] !
| @
: (® :
| ® |
|
[ rf-— ]
: @LT_[;_; .!
| |_'_‘_‘
! ! @
| oS
I o S |
@
BATTERY O
@ H o
@ 1 F
® j::r‘:
@ | = F

elclelelclo]l JOIOICICICIC)

Hydraulic control unit (H/U)
Front left inlet solenoid valve
Front left outlet solenoid valve
Front right inlet solenoid valve
Front right outlet solenoid valve
Rear left inlet solenoid valve
Rear left outlet solenoid valve
Rear right inlet solenoid valve
Rear right outlet solenoid valve
Motor

Transmission control module (only AT model)
ABS warning light

Motor relay

@O0RA@RRRRG®®

Valve relay

Relay box

Data link connector

ABS diagnosis connector
Stop light switch

Stop light

G sensor (only AWD model)
Front left ABS sensor

Front right ABS sensor
Rear left ABS sensor

Rear right ABS sensor

ABS control module (ABSCM)
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BRAKES

5. Control Module I/O Signat

5. Control Module 1/0 Signal
1. 1/0 SIGNAL VOLTAGE

ABS control module connector

e g 131311313333230 S0P
&N\}QQ‘}OJJJJJJJJJJJJJ@M&S@? \
gLl

1|271737_14]5[67I7[8]'?I1:)I11[12[1’3]14IIS1157711771715|19]20]21]22123]24[25] 26[27]28
20 [ 30 31 [32[33[ 3¢ [ 3536 [ 3736 | 39|40 4t [ 4243 [aa[a5[e6[ 47 [ a8 [ 49 [ S0[S1[652[ 53] 5455
7 58 [saled 61 Jeded 64 66 |67 68|69 |70 7t | 727374 [75] 76 [ 77 [ 78 | 79 |sc{ 81 8k
/
vl fa s e[ 7] enforaof
29[ 3031323334 35[36] 37 ]38
7] 58 [soled 61 J6263 64 [65 66 | 67 sa)

Jl 19 [ 20[21[22[23[2a[25]26] 27 [ 28
/46 a8 [49[s0[s1[s2]53]54]5ss
{75 77 78 | 79 Iso[ 81 Ja
B4M1024A

NOTE:
e The connector covers of LHD and RHD vehicles are in

the reverse directions.
e The terminal numbers in the ABS control module con-

nector are as shown in the figure.
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5. Control Module /0 Signal

Terminal Input/Output signal
Contents - -
No. Measured value and measuring conditions
Front left wheel 49-—19
ABS sensor
(Wheel Front right wheel 14—15 012 — 1V
speed Rear left wheel 16—17 (When it is 20 Hz.)
sensor) -
Rear right wheel 18—46
Front left outlet 51—1
Front right outlet 3—1
Rear left outlet 4—1
Hydraulic  |Solenoid Rear right outlet 50—1 10 — 13 V when the valve is OFF and
control unit |valve Front left inlet 24—1 less than 1.5V when the valve is ON.
Front right inlet 30—1
Rear left inlet 31—1
Rear right inlet 23—1
Valve relay power supply 27—1 10 — 13 V when ignition switch is ON.
Valve relay coil 47—1 Less than 1.5 V when ignition switch is ON.
Relay box s lay coil 22— More than 10 V when the ABS control does not operate still
s and less than 1.5 V when ABS operates.
MGtaF RTBRItoring 10—1 Less than 1.5 V when the ABS control does not operate still
and more than 10 V when ABS operates.
G sensor power supply 8—45 475 — 525 V
(AWD model | ground 45 —
L) output 7—45 2.3%0.2 V when vehicle is in horizontal position.
3 . Less than 1.5 V when the stop light is OFF and more than
Stop light switch —1 . .
LD w 36 4.5V when the stop light is ON.
; ; Less than 1.5 V during 1.5 seconds when ignition switch is
ABS light A
BS warning lig i ON, and 10 — 14 V after 1.5 seconds.
AT ABS signal 12—1 Less than 1.5 V when the ABS control does not operate still
(AT model only) and more than 5.5 V when ABS operates.
. ] . Less than 1.5 V when the ABS control does not operate still
ABS operation signal monitor 39-—1
= 9 P and more than 5.5V when ABS operates.
Select Data is received. 11—1 Less than 1.5V when no data is received.
monitor Data is sent. 38—1 475 — 5.25 V when no data is sent.
ABS Terminal No. 1 5—1 10 — 14 V when ignition switch is ON.
diagnosis
connector Terminal No. 2 13—1 10 — 14 V when ignition switch is ON.
Power supply 28—1 10 — 14 V when ignition switch is ON.
Grounding line 1 —
Grounding line 55 —=
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5. Control Module 170 Signal

2. 1/0 SIGNAL DIAGRAM

Hydraulic control unit

Ignition key swilch |f‘ """"""""""" :
I
_ 5 o ! FR inlet |
M 4 solenoid valve :
l
’ :
I
Battery I FR outlet |
| solenoid valve :
— I
: ; :
|
Front right ! FL inlet :
ABS sensor j solenoid valve :
' i
|
Front left ! FL outlet '
ABS sensor I solenoid valve :
| |
I |
[ Rear right ! AR inlel l
ABS sensor ! solenoid valve !
| 1
l 1
I
|: ;iggr sleﬂs r I{ RR outlst :
enso i
ABS : solenoid valve :
control : :
module i
Stop light : RLI mlg; | |I
switch : solenoid valve :
| I
I l
G sensor : AL ou!lel :
(AWD only) : solenoid valve :
' i
ABS warning
light
Relay box
[R= S S S S Ty I
Select monitor : In
i Valve relay :
| |
I !
ABS diagnosis : :
connector H |
; Motor relay :
| |
| |
| I ——————— I
Transmission control
module (AT only)

B4M07888B
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6. Diagnostics Chart for On-board Diagnosis System

6. Diagnostics Chart for On-board
Diagnosis System
A: BASIC DIAGNOSTICS PROCEDURE

TROUBLE OCCURS.

- Yes 10. Diagnostic Chart with Select

Is Select Monitor availabie? .
Monitor.

.

Ask the customer when and how the
trouble occurred using interview
check list.

y
PRE-INSPECTION

3 No trouble code is readable. = - =
Inspection using Diagnostic Chart for

CALLING UP A TROUBLE CODE. Warning Light Failure.

T

Record all trouble codes.

¥

Only the start code is issued.

"

Trouble codes

are issued. ) . " ]

L 4 Inspection using General Diagnostics
chart.

Perform diagnostics in accordance with trouble code.

A

Trouble code h
Repair.
designated. Pl B

Y

Clear memory.

!

INSPECTION MODE

:

CALLING UP A TROUBLE CODE.

l Only the start code is issued.

CONFIRMATION TEST

!

END

B4M1051A

NOTE:
® To check harness for broken wires or short circuits,

shake it while holding it or the connector.
e When ABS warning light illuminates, read and record

trouble code indicated by ABS warning light.

A1
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6. Diagnostics Chart for On-board Diagnosis System

B: CHECK LIST FOR INTERVIEW
Check the following items about the vehicle's state.

1. THE STATE OF THE ABS WARNING LIGHT

ABS warning light
comes on.

O Always

[J Sometimes

O Only once

[J Does not come on

e When /how long does it come on?:

Ignition key position

0O LOoCK

O AcC

[J ON (before starting engine)

O START

] On after starting (Engine is running)
[J On after starting (Engine is stop)

Timing O Immediately after ignition is ON.
[0 Immediately after ignition starts.
0 When advancing km/h to km/h
MPH to MPH
(J While traveling at a constant speed km/h MPH
[J When decelerating km/h to km/h
MPH to MPH
OWhen turning to right Steering angle : deg
Steering time : sec
O When turning to left Steering angle : deg
Steering time : sec
[0 When moving other electrical parts
e Parts name :
e Operating condition :
2. SYMPTOMS
ABS operating [J Performs no work.
Feadigy [J Operates only when abruptly applying brakes. Vehicle speed : km/h
MPH
e How to step on brake pedal :
a) Operating time : sec

b) Operating noise : [J Produce / (J Does not produce

[J Knock

[J Gong gong

[J Bong

[J Buzz

[J Gong gong buzz
[J Others :

e What kind of noise?

c) Reaction force of brake pedal

[J Stick

[J Press down once with a clunk
[J Press and released

[] Others :

li& "
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6. Diagnostics Chart for On-board Diagnosis System

eso] 4-4

Behaviqr of vehicle

a) Directional stability cannot be obtained or steering arm refuses to work when applying brakes :

O Yes / ONo
e When : O Vehicle turns to right
O Vehicle turns to left
(3 Spins
O Others :
b) Directional stability cannot be obtained or steering arm refuses to work when accelerating -
O Yes / ONo
e When : O Vehicle turns to right

O Vehicle turns to left
0O Spins
O Others :

c) Brakes are out of order : O Yes / ONo

e What :

O Braking distance is long

O Brakes lock or drag
3 Pedal stroke is long
O Pedal sticks

O Others :

d) Poor acceleration : (J Yes / ONo

o What :

O Fails to accelerate
[J Engine stalls

O Others :
e) Occurrence of vibration : O Yes / [ONo
e Where
e What kind :
f) Occurrence of abnormal noise : O Yes / ONo
e Where
e What kind :
g) Occurrence of other phenomena : [J Yes / OONo
e What kind :
3. CONDITIONS UNDER WHICH TROUBLE OCCURS
Environment a) Weather O Fine
O Cloudy
[J Rainy
[J Snowy

[J Various/Others :

b) Ambient temperature

“C ('F)

c) Road

O Urban area

] Suburbs

0 Highway

(J General road

[J Ascending slope
[J Descending slope
[J Paved road

[0 Gravel road

[J Muddy road

[J Sandy place

O Others :

d) Road surface

O Dry

0O Wet

[ New-fallen snow
[J Compressed snow
[J Frozen slope

O Others :

13
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6. Diagnostics Chart for On-board Diagnosis System

Condition

a) Brakes Deceleration : g
O Continuous / Olintermittent

b) Accelerator Acceleration : g
[J Continuous / [ Intermittent

c) Vehicle speed km/hL MPH
[ Advancing
O Accelerating
0O Reducing speed
O Low speed
O Turning
O Others :

d) Tire inflation pressure Front RH tire : kPa
Front LH tire : kPa
Rear RH tire : kPa
Rear LH tire : kPa

e) Degree of wear

Front RH tire :

Front LH tire :

Rear RH tire :

Rear LH tire :

f) Genuine parts are used. : OYes / CNo

g) Chain is passed around tires. : OYes / [INo

h) T tire is used. : OYes / ONo

i) Condition of suspension alignment :

j) Loading state :

k) Repair parts are used. : JYes / ONo

e What :

1) Others :

14
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6. Diagnostics Chart for On-board Diagnosis System

C: INSPECTION MODE

Reproduce the condition under which the problem has
occurred as much as possible.

Drive the vehicle at a speed more than 40 km/h (25 MPH)
for at least one minute.

@'BS control module D: TROUBLE CODES

When on-board diagnosis of the ABS control module
detects a problem, the information (up to a maximum of
three) will be stored in the EEP ROM as a trouble code.
When there are more than three, the most recent three will
be stored. (Stored codes will stay in memory until they are
ABS diagnosis| Cleared.)

connector 1. CALLING UP A TROUBLE CODE

1) Take out ABS diagnosis connector from side of driver's
seat heater unit.

Terminal 1 Terminal 2 ®aM1103A

2) Turn ignition switch OFF.

3) Connect ABS diagnosis connector terminal 2 to diag-
nosis terminal.

4) Turn ignition switch ON.

5) ABS warning light is set in the diagnostic mode and
blinks to identify trouble code.

6) After the start code (11) is shown, the trouble codes will
be shown in order of the last information first.

These repeat for a maximum of 5 minutes.

NOTE:

When there are no trouble codes in memory, only the start
code (11) is shown.

Exampie of code indication
Trouble code: 21

2 1 1 1 2 _ ]

1.2 sec 1.0sec | 1.2 sec 1.2 sec r 1.0sec__ I | | LI | ' |

1
Tl \{ » A\
0.3 sec 0.3 sec 0.3 sec

Slart code Trouble code 21 Start code Trouble code 21

i

ON

Trouble code: 22,31
1 1 1 1 1

e UL U U = U UL U

Startcode Trouble code 22 Trouble code 31 Start code

B4M0232A

- 15
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6. Diagnostics Chart for On-board Diagnosis System

2. CLEARING MEMORY

1) After calling up a trouble code, disconnect ABS diag-
nosis connector terminal 2 from diagnosis terminal.

2) Repeat 3 times within approx. 12 seconds; connecting
and disconnecting terminal 2 and diagnosis terminal for
at least 0.05 seconds each time.

ABS diagnosis
connector

iagnosis
terminal
Terminal 1

Terminal 2 H4M1103A

Trouble code indication mode Memory erase mode

ABS warning lamp I | | I

GND (Low level)

| GND open|(High level)

Terminal L

A

-3

il 1.5 sec'
0.2 sec or more 0.05 sec or more

12 sec or less

B4M0233C

NOTE:

After diagnostics is completed, make sure to clear mem-
ory. Make sure only start code (11) is shown after mem-
ory is cleared.
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

7. Diagnostics Chart for ABS Warning

Light Circuit and Diagnosis Circuit

Failure

A: ABS WARNING LIGHT DOES NOT COME

ON.
DIAGNOSIS:

e ABS warning light circuit is open or shorted.
TROUBLE SYMPTOM:
e When ignition switch is turned ON (engine OFF), ABS
warning light does not come on.

WIRING DIAGRAM:

T
LHD model @b>| =
[ No.18
[ E Fuse
O~0O
= No.15
Non-Turbo
model .-
® e
(28]
(8B
@ Combination
meter
égr?trol - Lol E .
module ABS
diagnosis =
connector Diognosis
terminal
k18
Eﬂ
) @»
11213
072 la5t8] 0T

IGNsw  sgr—4 FL1.258
o—O0~0 OO
W ...} 1| (- (-
E ]
1
val
® @ | : i

|(LRIT|
Y

i Solenoid valve
1

{.._..._
=

Hydraulic unit

FL inlet
FL outiet

FR inlet

FR outlet

RL inlet

RL outlet
RR inlet

RR outlet

Pump motor

d

H4M1198
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

RHD mOdeI Pusa IGN sw SBF-4 FL1.258
OO — &% O=s0 OO—
No.18
Fuse Reloy box
A : 7
- Combination 0
b: @ meter i g ‘;’:]1::]
— A i— — 1 e
= s am 22 0|
B {E[__ZJ —  |A3S E " ! EE:
@) S L= |
«1 : Turbo model @ ] ” Motor’
+2 : Non~Turbo model : j) relay | =
ABS ¢
modae | £1) % R i1 = .
BS
glugnosns L _]
connector 0 agnosis @ L
termina! R Hydraulic unit
& B 1
: Solenoid valve :
EE = l FL intet |
| l_ FL outlet I'
=  FRinlet !
= ——1 FRoutlet |
!—t RL inlet :
RL outlet
® @ N | R oute |
B o RS | ump ot °:”"°‘ |
i .Pump motor )
@ an é
= (T2T3]415] — [6]7]B[I]I0] =
(1213141516789 O[T 314 T5[15] (T[T T3 T4[T5]16T 7]T8IT3[70]2T[27]
11213741567 B IO [0 M7 3 [I5[T6 178192021 [2 | B]IA[DH
T[T (33313533 1 1
7] 58 [53160] 61 B2I63] B4 65] 66 | L]
H4M1189
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7. Diagnostics Chartfor ABS Warning Light Circuit and Diagnosis Circuit Failure

CHECK IF OTHER WARNING LIGHTS TURN
ON.

Turn ignition switch to ON (engine OFF).
@ : Do other warning lights turn on?

. Go to step 7A2.
. Repair combination meter.

7A1

7A2 CHECK ABS WARNING LIGHT BULB.

1) Turn ignition switch to OFF.

2) Remove combination meter.

3) Remove ABS warning light bulb from combination
meter.

@ : Is ABS warning light bulb OK?

Ges) : Go to step 7A3.
. Replace ABS warning light bulb.

7A3 CHECK WIRING HARNESS.
\
[elxolnlzlalalslxla]g 1) Disconnect connector from ABSCM.
g 2)
3)

Disconnect connector (F50) from relay box.
Turn ignition switch to ON.
4) Measure voltage between connector (F49) and chassis

1 l_[: ground.

1 oVe Connector & terminal

b (F49) No. 54 (+ ) — Chassis ground (-):
= : Is the voltage more than 10 V?

. Go to step 7A4.
. Repair broken wire in harness or connector

7A4 CHECK WIRING HARNESS.

\
A‘;f‘},“"a“‘lga]J—‘J—,—l—,—l—rlgm”m?‘&%”*“”ﬁ” 1) Turn ignition switch to OFF.
] 17670 jod o1 eded _— 2) Measure voltage between ABSCM connector (F49) and
chassis ground.
Connector & terminal
L|:l (F49) No. 54 (+) — Chassis ground (=):
oVel : Is voltage less than 3 V?

- GES Go to step 7AS.
aMontn . Repair battery short of harness.

20
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

]
Ve

||c>c.:
R
EE

B4M0792C

7A5 CHECK BATTERY SHORT OF RELAY BOX.

1) Disconnect connector from relay box.
2) Measure voltage between relay box and chassis
ground.

Connector & terminal

(ABS4) No. 2 (+) — Chassis ground (-):
@ : Is the voltage less than 1 V?

. Go to step 7A6.

: Replace relay box.

B4M0792C

7A6 CHECK BATTERY SHORT OF RELAY BOX.

1) Turn ignition switch to ON.
2) Measure voltage between relay box and chassis
ground.

Connector & terminal
(ABS4) No. 2 (+) — Chassis ground (-):

: Is the voltage less than 1 V?
: Go to step 7A7.
: Replace relay box.

7A7 CHECK POOR CONTACT IN CONNECTORS.
Turn ignition switch to OFF.

: Is there poor contact in connectors between
combination meter and ABSCM? <Ref. to
FOREWORD [T3C1).>

: Repair connector.
. Replace ABSCM.
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

B: ABS WARNING LIGHT DOES NOT GO OFF.
DIAGNOSIS:
e ABS warning light circuit is open or shorted.

TROUBLE SYMPTOM:
e When starting the engine and while ABS warning light
is kept ON.

WIRING DIAGRAM:

LHD model Turbo model IGNsw  spr-4  FL1.258
@ cg-'i?% Fo—0~0 OO
No.
Fuse Relay box
OO I
s No.15 —l
Non—Turbo |.
model 8 H Vaive
@ @ G ® & %T =
— T
F[ = ABS % i I I E ”
@ Combination T ! " é Nibter E
‘ meter | TH relay l
| ]
QCB)t?trol 1 - E @ % L = J
module ABS . WSS 1) s S =
diagnosis [ 3
connector Diagnosis
terminal L J
N Hydraulic unit
| Sole.noid valve !
| FL intet |
| ,_ FLoutlet i
I—I  FRinlet '
@ @ ] ;R putlet |
L Linlet ;
RL outlet
o eI 0 T [—L RR inlet |
| RR outlet |
, Pump motor H
©) —
(112131415161 <] [718]LI]T0] ]
LIPGW 23S e T8 0TI Z22302 G)
[ [ [
7] 58 1
H4M1198
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

hI'\’HD model

ABS
control
module

Fuse

No.1B

Fuse

O~O-
No.15

b meter

L Combination
@D

I s
L (D (o)
ABS
@
e1 : Turbo model
+2 :Non~Turbo model
= = i KCTID)
QBS )
iagnosis B8 =
congnec(or nosis
terminal
(57
—1

IGN sw SBF-4 FL1.258
[e, Ol OO
i RCSROC
1 é Valvei
relay , >
= J | E[®
| |
=1 i
=S : P+ é '
Mot
® @ | é?” ol
)
_ i Hydraulic unit
[ |
i Sclenoid valve l'
FL inlet
X I_ FL outlet :
=T Ieminiet |
——— FR outlet |
[_t RL inlet :
RL outlet
M | |
' RR outlet I
+ Pump motor : :
N[ BRI B [H 28]
BT TS [S2 TS5
H4M1199
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

CHECK INSTALLATION OF ABSCM CON-
NECTOR.

Turn ignition switch to OFF.

: Is ABSCM connector inserted into ABSCM
until the clamp locks onto it?

Ges) : Go to step 7B2.
. Insert ABSCM connector into ABSCM until the
clamp locks onto it.

7B1

7B2 CHECK GENERATOR.

1) Start the engine.

2) Idle the engine.

3) Measure voltage between generator and chassis
ground.

Terminal

Generator B terminal (+) — Chassis ground (-):
- @%B : Is the voltage between 10 and 15 V?
(vEs) : Go to step 7B3.

. Repair generator.

7B3 CHECK BATTERY TERMINAL.
Turn ignition switch to OFF.

@E@ : Is there poor contact at battery terminal?
Ges> | Repair battery terminal.
. Go to step 7B4.

7B4 CHECK POWER SUPPLY OF ABSCM.

a7 |48 ]as [ 50 51 ] s2] 53] 54 55 | 2) Start engine.
7% 177]178]79 81 3
\ 3) I|dle the engine.
4) Measure voltage between ABSCM connector and chas-

[:I sis ground.

oVe Connector & terminal
B (F49) No. 28 (+) — Chassis ground (-):
" @wec®) : Is the voltage between 10 and 15 V?

. Go to step 7BS.
. Repair ABSCM power supply circuit.

Qﬁ‘g Ll T T T 1) Disconnect connector from ABSCM.
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

[21 [ 2 [ 24|25 26] 27] 28

48 | 49 [ 50 | 51] 52 ] 53 | 54 | 55
78 | 79 81 .

B4MO797A |

7B5 CHECK GROUND CIRCUIT OF ABSCM.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM connector and

chassis ground.

Connector & terminal

(F49) No. 1 — Chassis ground:

(F49) No. 55 — Chassis ground:

@ : Is the resistance less than 0.5 Q?

G=s ' Go to step 7B6.
. Repair ABSCM ground harness.

7B6 CHECK WIRING HARNESS.

i) Disconnect connector (F50) from relay box.
2) Turn ignition switch to ON.

@ : Does the ABS warning light remain off?
G=s ' Co to step 7B7.
. Repair front wiring harness.

7B7 CHECK RELAY BOX.

1) Turn ignition switch to OFF.

2) Connect connector (F50) to relay box.

3) Remove valve relay from relay box.

4) Disconnect connector (ABS1) from hydraulic control

unit.

5) Turn ignition switch to ON.

@E@ : Does the ABS warning light remain off?
Ges : Go to step 7B8.

. Repair relay box and check fuse.
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7. Diagnostics Chartfor ABS Warning Light Circuit and Diagnosis Circuit Failure

12V [___] 7B8 CHECK CONTACT POINT OF VALVE RELAY.

o) 1) Connect battery to valve relay terminals No. 85 and No.

r—i}---i’b
KO
/— 86.
e

2) Measure resistance between valve relay terminals.

" Terminals
! = ! No-. 30 — No. 87:
- (ereck) : Is the resistance less than 0.5 Q?
BAM1052A : Go to step 7B9.
: Replace valve relay.
;2:1' C] 7B9 CHECK CONTACT POINT OF VALVE RELAY.
:‘ Q Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87a:
Is the resistance more than 1 MQ?

 —
B7
—] T { Ges © Go to step 7B10.
85
E . Replace valve relay.

B4AM1111A
[:] 7B10 CHECK CONTACT POINT OF VALVE RELAY.
-an 1) Disconnect battery from valve relay terminals.
/— 2) Measure resistance between valve relay terminals.
- Terminals
il No. 30 — No. 87:
BDS T B[Ja_ : Is the resistance more than 1 MQ?
| — : Go to step 7B11.
BAM10 4A . Replace valve relay.
|:] 7811 CHECK CONTACT POINT OF VALVE RELAY.
Q Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87a:

87
0 0 : Is the resistance less than 0.5 Q?
| —
ge 572 g : Go to step 7B12.

[}-3_0— . Replace valve relay.

B4M1113A
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

7B12 CHECK HYDRAULIC CONTROL UNIT.

1) Turn ignition switch to OFF.
2) Connect connector (ABS1) to hydraulic control unit.
3) Turn ignition switch to ON.

: Is the ABS warning light off?

GEs : Go to step 7B13.

: Replace hydraulic control unit and check fuse
No. 19.

7B13 CHECK DIAGNOSIS TERMINAL.
Measure resistance between diagnosis terminals (B81)
and chassis ground.

Terminals
Diagnosis terminal (A) — Chassis ground:
Diagnosis terminal (B) — Chassis ground:

A '. : Is the resistance less than 1 Q?
_/ namiosa| (vES) 1 Go to step 7B14.

. Repair diagnosis terminal harness.

GETad 121|3T|4 . B BT 1) Turn ignition switch to OFF.
38 | 39| 40 ) 41 | 42 | 43 | 44 | 45 | 46 3 . 5 . -
\iﬁﬁ'ﬁ 7|7|7|7—4f7—s+—75—f( 2) Connect diagnosis terminal to ABS diagnosis connec-
3) Disconnect connector from ABSCM.
4) Measure resistance between ABSCM connector and
- Connector & terminal
Bamosota|  (F49) No. 13 — Chassis ground:
Gres) - Go to step 7B15.
: Repair harness connector between ABSCM and

7814 CHECK DIAGNOSIS LINE.
tor (B115) No. 2.
i E chassis ground.
: Is the resistance less than 1 Q?
ABS diagnosis connector.

2
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

7B15

CHECK POOR CONTACT IN ABSCM CON-
NECTOR.

: Is there poor contact in ABSCM connector?

<Ref. to FOREWORD [T3C1].>

Ge=s> : Repair connector.
. Replace ABSCM.
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

C: TROUBLE CODE DOES NOT APPEAR.
DIAGNOSIS:
e Diagnosis circuit is open.

TROUBLE SYMPTOM:
e The ABS warning light turns on or off normally but the
start code cannot be read out in the diagnostic mode.

WIRING DIAGRAM:

LHD mOdeI Turbo model IGN sw SBF—4 FL1.258
® ot > ONO———O~O
— No.18
z B e
— No.15 _]
Non—Turbo i '
model a: @ Valve
D) b:é @_ | é T relu)’|!
ZH wa| :
(= ﬂ E r I | &[@&
v, Combination — : " (L Ve %
meter | U relay I
ABS T H T 1
control =] E % L =3 —I
module ABS ) . MO 1 R SR —
diagnosis B) = N
‘ connector Diagnosis ‘Q
terminal L _]
@_- Hydraulic unit
. Solenoid valve :
l J— FLinlet I
1) ¢
| FL outlet
l—J—I: FR inlet !
@ ——1 FR outlet |
'—-l_‘— RL inlet :
RL outlet
e || et |
| RR outiet l
, Pump motor '
@) L ——&— |
v R o
& 1
EEARIREAEEEEE
H4M1198
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure
p—
RHD model Flage IGNSw SBF -4 FL1.258
No.18
fuse ___ _Releybox
No.15 _]
Bl Combination - ;
b: @ meter o g /.
S — T g
(1Z] (afl 168 ——r@ . Co2
ABS }
@ S L ] |
s1 : Turbo model @ l l] :A;:orl
«2 : Non—Turbo model , T Y =
ABS! [ I._ ! _]
modute [P = 8
e
dlagno;slosr = rl
connec Di .
terminal _ Hydreulic unit
= [ |
: Solenoid valve i
E -3 FL inlet y I
fL outiet i
rFRintet —¢| !
= ——1 FRooutlet —% l
L_‘_.L RL inlet 3
RL outlet [—
® @ s =
; | RR outlet |— |
[T1213] = [415T8] I
‘1‘@ H_TZ’ L7 [ SS1T0fTT]T2[13[14] . Pump motor ]
L8 — |
@ ao
T [g1iy] =
(ZBEEREERRIIEEE s
T T2 313518171810 [0[RI ITTB[I9T20[21]27]23 AN ANIARD
2%3%3'1 3[2 1‘3 WIS g{%llﬂuliz W W [B[B]IH8
b NIRRT TIRTT
H4M1199
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

H4M1105A

7C1 CHECK DIAGNOSIS TERMINAL.
Measure resistance between diagnosis terminals (B81)
and chassis ground.

Terminals
Diagnosis ter:ninal (A) — Chassis ground:
Diagnosis terminal (B) — Chassis ground:

: Is the resistance less than 0.5 Q?
G=s : Go to step 7C2.
. Repair diagnosis terminal harness.

\

/i
111213141
\[38 [39] 40| a1 42
| 68 |69 | 704 71 | 72

5116 [17 [ 18 [ 19
4344 45T a6 [/
73 [74 | 75 [ 76 ||

\

| L=

B4MO0801A

7C2 CHECK DIAGNOSIS LINE.

1) Turn ignition switch to OFF.

2) Connect diagnosis terminal to ABS diagnosis connec-
tor (B115) No. 2.

3) Disconnect connector from ABSCM.

4) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal

(F49) No. 13 — Chassis ground:

: Is the resistance less than 0.5 Q?

Ges) : Go to step 7C3.
: Repair harness connector between ABSCM and
ABS diagnosis connector.

7c3  |CHECK POOR CONTACT IN ABSCM CON-
NECTOR.

: Is there poor contact in ABSCM connector?
<Ref. to FOREWORD [T3C1].>

(ves) ' Repair connector.

. Repiace ABSCM.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8. Diagnostics Chart with Trouble Code
by ABS Warning Light

A: LIST OF TROUBLE CODE

Trouble code Contents of diagnosis Ref. to
Start code
1 e Trouble code is shown after start code. —
e Only start code is shown in normal condition.

21 Front right ABS sensor [T8BO]
23 Abnormal ABS sensor Front left ABS sensor [T8CO0)
25 (Open circuit or input voltage too high) |Rear right ABS sensor {T8D0)
27 Rear left ABS sensor [T8EO]
22 Front right ABS sensor [T8FO]
24 Front left ABS sensor {T8GO]
26 ;“‘Abl;‘:(::"r:a'lAABBSssse:::;r S Rear right ABS sensor [T8HO]
28 Rear left ABS sensor [T8I0)
29 Any one of four [T8J0)
31 Front right inlet valve [T8KO)
32 Front right outlet valve [T800]
33 Front left inlet vaive [T8LO]
34 Abnormal solenoid valve circuit(s) in Front left outlet valve (T8PO)
35 hydraulic unit Rear right inlet valve [T8MO)
36 Rear right outlet valve [T8Q0])
37 Rear left inlet valve [T8NO]
38 Rear left outlet valve [T8RO]
41 Abnormal ABS control module [T8S0)
42 Source voltage is low. [T8TO]
44 A combination of AT control abnormal [T8UO)
46 Abnormal G sensor power supply voltage [T8VO0)]
51 Abnormal valve relay [T8WO]
52 Abnormal motor and/or motor relay [T8X0]
54 Abnormal stop light switch [T8YO0)
56 Abnormal G sensor output voltage [T8Z0)
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B: TROUBLE CODE 21 (FRONT RH)
C: TROUBLE CODE 23 (FRONT LH)

D: TROUBLE CODE 25 (REAR RH)
E: TROUBLE CODE 27 (REAR LH)
— ABNORMAL ABS SENSOR (OPEN CIRCUIT

OR INPUT VOLTAGE TOO HIGH) —

DIAGNOSIS:

e Faulty ABS sensor (Broken wire, input voltage too high)

e Faulty harness connector

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

LHD mode' Turbo model
D)
—
— Non-Turbo
model -H—_;‘;""""“‘""'““f‘- ==
=—— (B
" §
O T T——— B r—
i presme——_ = o ‘E]_E:
ABS @ @
I - = I
i g T
E < =t _._]',1' Twisted wire
e (e
Shield joi
El géc:;:c{z:"‘
di ® ®
= (T12]3] = [4]5] 415] — [6] 71819
% BI7BIEII O T3S el TIVBI T

Front ABS
sensor LH

FrontABS
sensor RH

Rear ABS
sensor LH

RearABS
sensor RH

HAM 1200
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

RHD model

@
: [ M Front ABS
] _ T {oa sasor I
I r—g
T =
S Ea— — e M Front ABS
---------- = o= -== @: sensor RH
® ®
tontrol | =A e (ﬁ Rear ABS
module il i P b e ) sensor LH
E e . o Twisted wire
Ao PR ( Rear ABS
¥ A STt T \) %: sensor RH
Shield joint
EE connector

]

®

H4M1201
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B4M0806

8E1 CHECK ABS SENSOR.

1) Turn ignition switch to OFF.
2) Disconnect connector from ABS sensor.
3) Measure resistance of ABS sensor connector terminals.

Terminal

Front RH No. 1 — No. 2:
Front LH No. 1 — No. 2:
Rear RH No. 1 — No. 2:
Rear LH No. 1 — No. 2:

: Is the resistance between 0.8 and 1.2 kQ?

. Go to step 8E2.
. Replace ABS sensor.

=

B4M0807

8E2 CHECK BATTERY SHORT OF ABS SENSOR.

1) Disconnect connector from ABSCM.

2) Measure voltage between ABS sensor and chassis
ground.

Terminal

Front RH No. 1 (+) — Chassis ground (-):

Front LH No. 1 (+) — Chassis ground (-):

Rear RH No. 1 (+) — Chassis ground (-):

Rear LH No. 1 (+) — Chassis ground (-):

@ : Is the voltage less than 1 V?
GeEs : Go to step 8E3.
: Replace ABS sensor.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4M0807

8E3 CHECK BATTERY SHORT OF ABS SENSOR.

1) Turn ignition switch to ON.

2) Measure voltage between ABS sensor and chassis
ground.

Terminal

Front RH No. 1 (+) — Chassis ground (-):

Front LH No. 1 (+) — Chassis ground (-):

Rear RH No. 1 (+) — Chassis ground (-):

Rear LH No. 1 (+) — Chassis ground (-):

(cnscB : Is the voltage less than 1 V?

. Go to step 8EA4.
- Replace ABS sensor.

10 11 ] 1213 ] a5 116 77 (V8] 18

N[38T39Ta0fa1JazTasfasasfes ]/

68|69 (7o 1A 72| 723474 ] 75276 |

9 2o N1 [ 22[23J2aJe5]26[27] 28

47

4B 149 | S0 [ S1]52|S3|4|SS

\
I

/46
76

7

78|71 B1

A\

B4MO80SA

gea  |CHECK HARNESS/CONNECTOR BETWEEN
ABSCM AND ABS SENSOR.

1) Turn ignition switch to OFF.

2) Connect connector to ABS sensor.

3) Measure resistance between ABSCM connector termi-
nals.

Connector & terminal

Trouble code 21 / (F49) No. 14 — No. 15:
Trouble code 23 / (F49) No. 49 — No. 19:
Trouble code 25 / (F49) No. 18 — No. 46:
Trouble code 27 | (F49) No. 16 — No. 17:

: Is the resistance between 0.8 and 1.2 kQ?

: Go to step 8ES.

=
: Repair harness/connector between ABSCM and
ABS sensor.
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{ -a \
kw 1it{12]13]1a]15 |16] 17 |18]19
[38 ]3940 41 ]42]43]4s]45] a8
68|69 (70|71 72|73 k74 | 752 76

&

B4MO810A

8ES5 CHECK BATTERY SHORT OF HARNESS.
Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal
Trouble code 21 | (F49) No. 14 (+) — Chassis ground

(=)
Trouble code 23 | (F49) No. 49 (+) — Chassis ground
(-
Trouble code 25 | (F49) No. 18 (+) — Chassis ground
(=)

Trouble code 27 | (F49) No. 16 (+) — Chassis ground
(-)
: Is the voltage less than 1 V?

Ges : Go to step 8E6.
. Repair harness between ABSCM and ABS sensor.

£ \
(lofvwJ12TaJraTis[we 171819
N[ 38 [ 39 40 [ 41 | a2 [ a3 | #4 [ a5 é‘a
)68]89]70]71"72 73 74[75‘75

\
TiwlTo[as[22]2sJaa2xT26[27]28
— |
ﬂ ‘
- HeVG B4MOB10A

8E6 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to ON.

2) Measure voltage between ABSCM connector and chas
sis ground.

Connector & terminal

Trouble code 21/ (F49) No. 14 (+) — Chassis ground

(-
Trouble code 23 / (F49) No. 49 (+) — Chassis ground
(-
Trouble code 25 / (F49) No. 18 (+) — Chassis ground
(-

Trouble code 27 | (F49) No. 16 (+) — Chassis ground
(-

@Ec« : Is the voltage less than 1 V?

(ves) : Go 1o step 8E7.

. Repair harness between ABSCM and ABS sensor.
8E7 CHECK INSTALLATION OF ABS SENSOR.

Tightening torque:
32+10 N-m (3.3+1.0 kg-m, 24 +7 ft-Ib)

: Are the ABS sensor installation bolts tight-
ened securely?

Ges) © Go to step 8ES8.
. Tighten ABS sensor installation bolts securely.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8E8 CHECK INSTALLATION OF TONE WHEEL.

Tightening torque:
13+3 N-m (1.3+0.3 kg-m, 9+ 2.2 ft-Ib)

: Are the tone wheel installation bolts tight-
ened securely?

. Go to step 8ES9.
. Tighten tone wheel installation bolts securely.

A

Front

iy

Ul =
t
Sensor gap
G4M0700
as—F Rear
Sensor gap

G4MO0701

8E9 CHECK ABS SENSOR GAP.

Measure tone wheel-to-pole piece gap over entire perim-
eter of the wheel.

@ : Is the gap within the specifications shown in
e following table?

Front wheel Rear wheel
Specitications 0.9 — 1.4 mm 0.7—12mm
(0.035 — 0.055 in) (0.028 — 0.047 in)

. Go to step 8E10.

: Adjust the gap.

NOTE:

Adjust the gap using spacers (Part No. 26755AA000). If
spacers cannot correct the gap, replace worn sensor or
worn tone wheel.

8E10 CHECK HUB RUNOUT.
Measure hub runout.

@E@ : Is the runout less than 0.05 mm (0.0020 in)?
GEs : Go to step 8E11.
. Repair hub.

CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between
ABSCM and ABS sensor? <Ref. to FORE-
WORD [T3C1].>

. Repair connector.

. Go to step 8E12.

0O () e
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8E12 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

r:.us_'@ : Is the same trouble code as in the current
- diagnosis still being output?

. Replace ABSCM.

. Go to step 8E13.

CHECK ANY OTHER TROUBLE CODES
~ |APPEARANCE.

: Are other trouble codes being output?

: Proceed with the diagnosis corresponding to the
trouble code.

: A temporary poor contact.

NOTE:
Check harness and connectors between ABSCM and ABS
Sensor.

8E13
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

F: TROUBLE CODE 22 (FRONT RH)

G: TROUBLE CODE 24 (FRONT LH)

H: TROUBLE CODE 26 (REAR RH)

I: TROUBLE CODE 28 (REAR LH)

— ABNORMAL ABS SENSOR (ABNORMAL
ABS SENSOR SIGNAL) —

DIAGNOSIS:

e Faulty ABS sensor signal (noise, irregular signal, etc.)
e Faulty harness/connector

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

L'-'D mode' Turbo model
@)
-
— Nor:’—’:'urbo )
mode — M F ABS
s ’ iy
i
it E
—— y m— =X M fFront ABS
E e A UR)) ) = ——i_ s;(r)\rs\or RH
s L ok
contro
modu =i ( Reer ABS
ule E 5 ;_‘_‘_ E % E: s::sror LH
E e - __‘_—L >T\nsted wire
( Reor ABS
j) E: s::;or RH
E Shield joint
connector
1 é
ATIAZ] ’L.]WL‘}
IB’IJE .fi
[mmmw 6]
@ s )
(1]12]3] ~ [4]5]
(6] 718STTOTTITZ] %&M
IBIMITSHE]W
BT
nin
H4M1200
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rRHD model

v
T O [ S G5
= ® @® [ —{
PR —— -
il “":::::::::'_": E z - o =
FE i om— — | . & m— |
®
ABS i o S S R S f
contrel % e — B
=

@2

SO B S S L ﬁ)
Shield joint
connector

Front ABS
sensor LH

Front ABS
sensor RH

Rear ABS

sensor LH

Rear ABS
sensor RH

H4M1201
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8 CHECK INSTALLATION OF ABS SENSOR. J
Tightening torque:
32+ 10 N-m (3.3+1.0 kg-m, 24 +7 ft-Ib)

(cHECD : Are the ABS sensor installation bolts tight-
ened securely?

G=s : Go to step 8l2.
. Tighten ABS sensor installation bolts securely.

8l2 CHECK INSTALLATION OF TONE WHEEL.

Tightening torque:

13+ 3 N-m (1.3+ 0.3 kg-m, 9+ 2.2 ft-Ib)

@1@ : Are the tone wheel installation bolts tight-
B ened securely?

Ges> @ Go to step 813.

: Tighten tone wheel installation bolts securely.

Ul =

i

Sensor gap

Front

=y

G4M0700

Sensor gap

Rear

I

G4MO0701

813 CHECK ABS SENSOR GAP.

Measure tone wheel to pole piece gap over entire perim-
eter of the wheel.

@E:B : Is the gap within the specifications shown in
o the following table?

Front wheel Rear wheel
Specifications 0.9 — 1.4 mm 0.7 —1.2mm
(0.035 — 0.055 in) (0.028 — 0.047 in)

Ges> : Go to step 814.

. Adjust the gap.

NOTE:

Adjust the gap using spacer (Part No. 26755AA000). If
spacers cannot correct the gap, replace worn sensor or
worn tone wheel.

814 CHECK OSCILLOSCOPE.
: Is an oscilloscope available?
Ges) : Go to step 81S.

. Go to step 816.
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Connector cover Band

|

=

Cable clamp cover

B4MO815A

l

B4M 1026

Rib

8I5 CHECK ABS SENSOR SIGNAL. I

1) Raise all four wheels of ground.

2) Turn ignition switch OFF.

3) Disconnect connector from ABS control module.

4) Remove band.

5) Remove cable clamp cover.

6) Remove screws securing connector cover.

CAUTION:

Do not allow harness to catch on adjacent parts during
installation.

7) Remove connector cover.

NOTE:

e To install, reverse above removal procedures.

e Align connector cover rib with connector hole before
installation.

8) Connect connector to ABS control module.

9) Connect the oscilloscope to the ABS control module
connector in accordance with trouble code.

10) Turn ignition switch ON.
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e e :‘r-nTsrTz—i—arlTo\(j

b

46 | 45 |44 |43 ] 42| 41 ] 40|39 | 38
76 | ?5 |7a | 73|72 71|70 |63 | 68
!

Standard output voltage: 0.12 -1V

N

=

(Whenit is 20 Hz.)B4Moa16A

11) Rotate wheels and measure voltage at specified fre-
quency.

NOTE:

When this inspection is completed, the ABS control mod-
ule sometimes stores the trouble code 29.

Connector & terminal

Trouble code 22 | (F49) No. 14 (+) — No. 15 (-):
Trouble code 24 | (F49) No. 49 (+) — No. 19 (-):
Trouble code 26 | (F49) No. 18 (+) — No. 46 (-):
Trouble code 28 | (F49) No. 16 (+) — No. 17 (-):
Speciftied voltage: 0.12 — 1 V (When it is 20 Hz.)

@@ : Is oscilloscope pattern smooth, as shown in
figure?

Ges> : Go to step 819.

. Go to step 816.

816 CHECK CONTAMINATION OF ABS SENSOR
OR TONE WHEEL.

Remove disc rotor or drum from hub in accordance with
trouble code.

(ereck) : s the ABS sensor pole piece or the tone
wheel contaminated by dirt or other foreign
matter?

Ges) . Thoroughly remove dirt or other foreign matter.
. Go to step 817.
817 CHECK DAMAGE OF ABS SENSOR OR
~ | TONE WHEEL.
: Are there broken or damaged in the ABS
sensor pole piece or the tone wheel?
: Replace ABS sensor or tone wheel.
. Go to step 818.
818 CHECK HUB RUNOUT.

Measure hub runout.
@@9 : Is the runout less than 0.05 mm (0.0020 in)?

. Go to step 8I9.
: Repair hub.
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N

7N\

819 CHECK RESISTANCE OF ABS SENSOR.

1) Turn ignition switch OFF.

2) Disconnect connector from ABS sensor.

3) Measure resistance between ABS sensor connector ter-
minals.

Terminal
Front RH No. 1 — No. 2:
Front LH No. 1 — No. 2:

Bamosoé| Rear RH No. 1 — No. 2:
Rear LH No. 1 — No. 2:
@ : Is the resistance between 0.8 and 1.2 k2?
Ges) : Go to step 8I10.
. Replace ABS sensor.
8110 CHECK GROUND SHORT OF ABS SENSOR.
2] Measure resistance between ABS sensor and chassis
ground.
Terminal
[:] Front RH No. 1 — Chassis ground:
j | 9 Front LH No. 1 — Chassis ground:
a8 pO " "oH Rear RH No. 1 — Chassis ground:
Rear LH No. 1 — Chassis ground:
B4M0818D

: Is the resistance more than 1 MQ?

QESD . Go to step 8I11.
. Replace ABS sensor.
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BRAKES

@ /7 7]

GD) ,
(10 ] 11 ] (13 ] 1415116 ]t7] 18] 19
\[38] 39] 41 142 |43 J 42| 45] 45
fea]69]70] 79 172] 713474 ]| 754 76
/

AN

CHECK HARNESS/CONNECTOR BETWEEN
ABSCM AND ABS SENSOR.

1) Connect connector to ABS sensor.
2) Disconnect connector from ABS control module.
3) Measure resistance at ABSCM connector terminals.

Connector & terminal

Trouble code 22 /| (F49) No. 14 — No. 15:
Trouble code 24 / (F49) No. 49 — No. 19:
Trouble code 26 / (F49) No. 18 — No. 46:

8111

76| 771781 1 81

6 | 47 | 48 | 49 | SO | 51 | S2

53] 54155

\
l? 1wlof2rJ22]2n3]24][25[26 2728
Y

B4MO820A

B4MO80SA
Trouble code 28 | (F49) No. 16 — No. 17:
@ : Is the resistance between 0.8 and 1.2 kQ?
: Go to step 8112,
. Repair harness/connector between ABSCM and
ABS sensor.
8112 CHECK GROUND SHORT OF HARNESS.
L \
e e Measure resistance between ABSCM connector and chas-
B‘dﬁl%r—‘ EEEE | o grouna,

Connector & terminal

Trouble code 22 | (F49) No. 14 — Chassis ground:
Trouble code 24 | (F49) No. 49 — Chassis ground:
Trouble code 26 / (F49) No. 18 — Chassis ground:
Trouble code 28 / (F49) No. 16 — Chassis ground:

: Is the resistance more than 1 MQ?
Ges : Go to step 8I13.

: Repair harness/connector between ABSCM and
ABS sensor.

[ 8]

12 [3]a]s]e6]7
2930|313 |33

B4MO814A

8I13 CHECK GROUND CIRCUIT OF ABSCM.

Measure resistance between ABSCM and chassis ground.

Connector & terminal
(F49) No. 1 — GND:
(F49) No. 55 — GND:

@@D : Is the resistance less than 0.5 Q?

. Go to step 8l14.
: Repair ABSCM ground harness.
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814 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between
ABSCM and ABS sensor? <Ref. to FORE-
WORD [T3C1].>

: Repair connector.

. Go to step 8I15.

0O @

8115 CHECK SOURCES OF SIGNAL NOISE.

: Is the car telephone or the wireless transmit-
ter properly installed?
: Go to step 8I16.

. Properly install the car telephone or the wireless
transmitter.

09 (3

8116 CHECK SOURCES OF SIGNAL NOISE.

: Are noise sources (such as an antenna)
installed near the sensor harness?

. Install the noise sources apart from the sensor
harness.

. Go to step 8I17.

LHD turbo model

Trouble code 22 | (B100) No. N6 — Chassis ground:
Trouble code 24 | (B100) No. P2 — Chassis ground:
Trouble code 26 / (F55) No. 6 — Chassis ground:
Trouble code 28 |/ (F55) NO. 1 — Chassis ground:

RN

LHD Non turbo model

45| — [6]7][8]9
h3114/1516]1 711811 9201

E1o
QA

>, 7

[_]
fls

H4M1214A

8117 CHECK SHIELD CIRCUIT.

1) Connect all connectors.
2) Measure resistance between shield connector and
chassis ground.

Connector & terminal

e LHD Non-turbo model

Trouble code 22 | (B62) No. 20 — Chassis ground:
Trouble code 24 | (B62) No. 9 — Chassis ground:
Trouble code 26 | Go to step 8118.

Trouble code 28 | Go to step 8118.
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LHD turbo model

H4M1215A

RHD model

0

B108 [7]8]9

o
=1
=
=3
N
=1
()
=
£33

S

HaM1216A |

e LHD turbo model

Trouble code 22 | (B100) No. N6 — Chassis ground:
Trouble code 24 /| (B100) No. P2 — Chassis ground:
Trouble code 26 | Go to step 8I18.

Trouble code 28 | Go to step 8118.

e RHD model

Trouble code 22 | (B108) No. 9 — Chassis ground:
Trouble code 24 | (B108) No. 14 — Chassis ground:
Trouble code 26 /| Go to step 8118.

Trouble code 28 | Go to step 8118.

@’.'_E—CB : Is the resistance less than 0.5 Q?
GEs : Go to step 8I18.
. Repair shield harness.

8118 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?
Ges) - Replace ABSCM.

. Go to step 8I19.
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CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
@ : Are other trouble codes being output?

: Proceed with the diagnosis corresponding to the
trouble code.

. A temporary noise interference.

8119
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J: TROUBLE CODE 29
— ABNORMAL ABS SENSOR SIGNAL (ANY
ONE OF FOUR) —

DIAGNOSIS:

e Faulty ABS sensor signal (noise, irregular signal, etc.)

e Faulty tone wheel
e Wheels turning freely for a long time

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

L’_'D mOdel Turbo model
@)
E
— Nond—‘gurbo !
mode —L' M Front ABS
@ o L_ s;z:orLH
=
E P— CE {_ Front ABS
e, sty A — 1L sensor RH
agS ® ® @
conéu;?le £ B s 2 e ( Rear ABS
[HO E O - ,’A'\.’ AT \)%@: sensor LH
E - —% o J >Twisted wire
A Ja P ( Rear ABS
NS =l =0 =0 \)%@: s::;or RH
@™
Shield joint
53 lisiol el
3 é_
mmmmrw" _
40 LK
)
= ‘ 112]3] (= [3]5]
AR BI7IBTbIT
AT WM JHTETH
| pil ]ﬂJ —————
H4M1200
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]
RHD model
— Front ABS
g ___ et va sensor LH
_____________ £
e - - S
E _____________ = (K1} S = @: s;cr,\:tor RH
® @
ABS ; =] e ——— ( RearABS
O s e = o = (SN NG Do = = I M
E i E— M _’ A )Twisted wire
D T S - ( Rear ABS
s T i 3} E: s::srorRH
Shield joint
connector
@&
(IR et At
2 1 g i
SB[57] 58 5960 B
H4M1201
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8J1 CHECK IF THE WHEELS HAVE TURNED
FREELY FOR A LONG TIME.

@ : Check if the wheels have been turned freely
for more than one minute, such as when the
vehicle is jacked-up, under full-lock corner-
ing or when tire is not in contact with road
surface.

: The ABS is normal. Erase the trouble code.

NOTE:

When the wheels turn freely for a long time, such as when

the vehicle is towed or jacked-up, or when steering wheel

is continuously turned all the way, this trouble code may
sometimes occur.

: Go to step 8J2.

8J2 CHECK TIRE SPECIFICATIONS.

: Are the tire specifications correct?
. Go to step 8J3.
. Replace tire.

8J3 CHECK WEAR OF TIRE.

: Is the tire worn excessively?
: Replace tire.
. Go to step 84J4.

o)

8J4 CHECK TIRE PRESSURE.

: Is the tire pressure correct?
. Go to step 8J5.
. Adjust tire pressure.

B

8J5 CHECK INSTALLATION OF ABS SENSOR.

Tightening torque:
32+ 10 N-m (3.3+1.0 kg-m, 24 +7 ft-Ib)

Gheck) : Are the ABS sensor installation bolts tight-
B ened securely?

Go to step 8J6.

. Tighten ABS sensor installation bolts securely.

g

8J6 CHECK INSTALLATION OF TONE WHEEL.
Tightening torque:
13+ 3 N-m (1.3+ 0.3 kg-m, 9+ 2.2 ft-Ib)

: Are the tone wheel installation bolts tight-
ened securely?

Ges) | Go to step 8J7.
. Tighten tone wheel installation bolts securely.
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Sensor gap

] Front

JE=

)

G4M0700

Sensor gap

G4M0701

8J7

CHECK ABS SENSOR GAP.

Measure tone wheel to pole piece gap over entire perim-
eter of the wheel.

@;"9 : Is the gap within the specifications shown in

the following table?

Specifications 09 — 1.4 mm

Front wheel

Rear wheel

(0.035 — 0.055 in)

0.7 — 1.2 mm
(0.028 — 0.047 in)

G=3 : Go to step 8J8.
© Adjust the gap.

NOTE:

Adjust the gap using spacer (Part No. 26755AA000). If
spacers cannot correct the gap, replace worn sensor or
worn tone wheel.

8J8

CHECK OSCILLOSCOPE.

@ : Is an oscilloscope available?

. Go to step 8J9.
. Go to step 8J10.

Connector cover

Band

e

—

Cable clamp cover

B4MO815A

8J9

CHECK ABS SENSOR SIGNAL.

Raise all four wheels of ground.
Turn ignition switch OFF.

Remove band.

1)
2)
3) Disconnect connector from ABS control module.
4)
S)

Remove cable clamp cover.
6) Remove screws securing connector cover.

CAUTION:

Do not allow harness to catch on adjacent parts during
installation.
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B4AM1027A

55 |54 |53 152 51|50 [49] 48| 47
81 79178 177176

f
827w [sJaa T2 |21 T20] ;Ilgl

46 | 45 | 44 | 43 | 42 | 41 | 40 | 39 | 38
76 | 75|74 17372 ] 7t |70 | 63 | 68
\

A= ESES

. (o]

19]1 18 [17 16 15 [« [1a] 2] s 102]

20 Hz

Standard output voltage: 0.12 — 1 V
(Whenit is 20 Hz.)B4M0816 A

7) Remove connector cover.

NOTE:

e To install, reverse above removal procedures.

e Align connector cover rib with connector hole before
installation.

8) Connect connector to ABS control module.

9) Connect the oscilloscope to the ABS control module
connector in accordance with trouble code.

10) Turn ignition switch ON.

11) Rotate wheels and measure voltage at specified fre-
quency.

NOTE:

When this inspection is completed, the ABS control mod-
ule sometimes stores the trouble code 29.

Connector & terminal

(F49) No. 14 (+) — No. 15 (=) (Front RH):

(F49) No. 49 (+) — No. 19 (-) (Front LH):

(F49) No. 18 (+) — No. 46 (-) (Rear RH):

(F49) No. 16 (+) — No. 17 (=) (Rear LH):

Specified voltage: 0.12 — 1 V (When it is 20 Hz.)

(cuscB : Is oscilloscope pattern smooth, as shown in
figure?
Ges> © Go to step 8J13.

. Go to step 8J10.
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8J10 |CHECK CONTAMINATION OF ABS SENSOR
OR TONE WHEEL.

Remove disc rotor from hub.

@ : Is the ABS sensor pole piece or the tone
wheel contaminated by dirt or other foreign
matter?

: Thoroughly remove dirt or other foreign matter.

: Go to step 8J11.

CHECK DAMAGE OF ABS SENSOR OR
TONE WHEEL.

: Are there broken or damaged teeth in the
ABS sensor pole piece or the tone wheel?
. Replace ABS sensor or tone wheel. ~
. Go to step 8J12.

8J11

0o @

8J12 CHECK HUB RUNOUT.

Measure hub runout.

@E@ : Is the runout less than 0.05 mm (0.0020 in)?
Ges) : Go to step 8J13.

. Repair hub.

8J13 CHECK ABSCM.

1) Turn ignition switch to OFF.
2) Connect all connectors.

3) Erase the memory.

4) Perform inspection mode.

) Read out the trouble code.

($)]

@E:E : Is the same trouble code as in the current
il diagnosis still being output?

Ges : Replace ABSCM.
. Go to step 8J14.

g

8J14 CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

: Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

B O
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K: TROUBLE CODE 31 (FRONT RH)
L: TROUBLE CODE 33 (FRONT LH)

M: TROUBLE CODE 35 (REAR RH)

N: TROUBLE CODE 37 (REAR LH)

— ABNORMAL INLET SOLENOID VALVE
CIRCUIT(S) IN HYDRAULIC UNIT —

DIAGNOSIS:

e Faulty harness/connector
e Faulty inlet solenoid valve in hydraulic unit

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

Relay box

1®
5
e~
—o
g
S5
s

ABS Hydraulic unit

control
module

]

Solenoid valve
FL inlet

|
|
FL outlet
l_|— FR(i):ief !
|
|
1
|

® &

FR outlet
LL RL inlet
RL outlet
RR inlet
RR outlet

(B
phieb |
| ]

Pump motor

W el

3
5[6l7][8

12I3]4TSIG173%_8_3%9110§H|12113|14!15[16[17]18[|9|2‘ﬁ2||22]23124125126[271W
N [NJINTIZT3]3H] 37 NTHOJHTHTHTHTHTT FEERAERE IR ERES
[ 64165/ 66 [ 67 [68 [ B9 [70 [ 7T [ 77 | B[ A [ 5[ T8 [ TT | 78]

H4M1115

58




BRAKES [TaN2] 4-4
8. Diagnostics Chart with Trouble Code by ABS Warning Light

8N1

CHECK RESISTANCE OF SOLENOID VALVE.—l

1) Turn ignition switch to OFF.
2) Disconnect two connectors (ABS1, F9) from hydraulic

B4M0825C

ALLEL: unit.
3) Measure resistance between hydraulic unit connector
terminals.
B Connector & terminal
ch Trouble code 31 | (ABS5) No. 4 — (ABS2) No. 2:
s4Mos24C|  Trouble cod= 33 / (ABS5) No. 1 — (ABS2) No. 2:
Trouble code 35 / (ABSS5) No. 2 — (ABS2) No. 2:
Trouble code 37 | (ABS5) No. 3 — (ABS2) No. 2:
@necx) : Is the resistance between 7.8 and 9.2 Q?
Ges : Go to step 8N2.
. Replace hydraulic unit.
8N2 CHECK GROUND SHORT OF SOLENOID
VALVE.
T g P Measure resistance between hydraulic unit connector and
[4]3]2]1 .
[T i ﬂ chassis ground.
Connector & terminal
Trouble code 31 | (ABS5) No. 4 — Chassis ground:
[ ] Trouble code 33 | (ABS5) No. 1 — Chassis ground:
i Trouble code 35 / (ABSS) No. 2 — Chassis ground:

Trouble code 37 | (ABS5) No. 3 — Chassis ground:
: Is the resistance more than 1 MQ?

Ges) © Go to step 8N3.

. Replace hydraulic unit.
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B4M0826C

8N3 CHECK BATTERY SHORT OF SOLENOID

VALVE.

1) Disconnect connector from ABSCM.

2) Measure voltage between hydraulic unit connector and
chassis ground.

Connector & terminal

Trouble code 31 | (ABSS5) No. 4 (+) — Chassis ground

(-):
Trouble code 33 / (ABS5) No. 1 (+) — Chassis ground
(-):
Trouble code 35 / (ABS5) No. 2 (+) — Chassis ground
(-):

Trouble code 37 | (ABSS) No. 3 (+) — Chassis ground
(-):
: Is the voltage less than 1 V?

Ges © Go to step 8N4.
. Replace hydraulic unit.

-
-

ik

izl I

B4M0826C

8N4 CHECK BATTERY SHORT OF SOLENOID
VALVE.

1) Turn ignition switch to ON.
2) Measure voltage between hydraulic unit connector and
chassis ground.

Connector & terminal
Trouble code 31 / (ABS5) No. 4 (+) — Chassis ground

(-):
Trouble code 33 | (ABS5) No. 1 (+) — Chassis ground
(-):
Trouble code 35 / (ABS5) No. 2 (+) — Chassis ground
(-):

Trouble code 37 | (ABS5) No. 3 (+) — Chassis ground
(-):

: Is the voltage less than 1 V?

Ges> © Go to step 8NS.

. Replace hydraulic unit.
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f
[ s8]0
3% |37
66 | 67 551

8NS5 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to OFF,

2) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal

\
[ieJ20f21]22T23[2e[2s5[26]27]28
/a6 [ 47 T 48T 49 50| 51 s2

B4M0827A

\ﬁa|zu[21]22|23[:4|251261,27Lza
/as a7 [ 45 [as [sof s1]s2 53] 54]55 Trouble code 31 / (F49) No. 30 (+) — Chassis ground
| L(eaEa Ry )
oVe Trouble code 33 / (F49) No. 24 (+) — Chassis ground
B4M0827A (._)_-
Trouble code 35 / (F49) No. 23 (+ ) — Chassis ground
(-)
Trouble code 37 | (F49) No. 31 (+) — Chassis ground
(-)
@ : Is the voltage less than 1 V?
Ges> © Go to steo 8N6.
: Re_r:air harness between ABSCM and hydraulic
unit.
/ 8N6  |CHECK BATTERY SHORT OF HARNESS.
IR R R als’:s[71|ogn§| 1) Turn ignition switch to ON.
jEfmle e kel l0) 2) Measure voltage between ABSCM connector and chas-

sis ground.

Connector & terminal
Trouble code 31 / (F49) No. 30 (+) — Chassis ground

(=)
Trouble code 33 / (F49) No. 24 (+) — Chassis ground
(-
Trouble code 35 / (F49) No. 23 (+) — Chassis ground
(-)

Trouble code 37 | (F49) No. 31 (+) — Chassis ground
(-
@ : Is the voltage less than 1 V?

. Go to step 8N7.
. Repair harness between ABSCM and hydraulic
unit.
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8N7 CHECK GROUND SHORT OF HARNESS.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal

|9202122n-l_242525272a . .
ﬂl:l et Tats e ‘%‘@ Trouble code 31 | (F49) No. 30 — Chassis ground:

0 Trouble code 33 | (F49) No. 24 — Chassis ground:
2o Trouble code 35 /| (F49) No. 23 — Chassis ground:
i Bamos2ea|  Trouble code 37 | (F49) No. 31 — Chassis ground:

@EéB : Is the resistance more than 1 MQ?

@ : Go to step 8N8.
. Repair harness between ABSCM and hydraulic

unit.
gNs | CHECK HARNESS/CONNECTOR BETWEEN
. AR -~ ABSCM AND HYDRAULIC UNIT.
R (g e ey o b o or Z‘% 1) Connect connector to hydraulic unit.

2) Measure resistance between ABSCM connector termi-
nals.

/\95'19 [20] 212 n_l_z';% Connector & terminal
47 | 48 | 49 | SO0 | 51 ] 52
pliiife F’» Trouble code 31 | (F49) No. 30 — No.

Trouble code 33 / (F49) No. 24 — No.
savos2oa| Trouble code 35/ (F49) No. 23 — No.
Trouble code 37 / (F49) No. 31 — No. 1:

: Is the resistance between 8.3 and 9.7 Q?

. Go to step 8N9.
. Repair harness/connector between ABSCM and
hydraulic unit.

- = =
&8 fere e

8N9 CHECK POOR CONTACT IN CONNECTORS.

@ : Is there poor contact in connectors between
ABSCM and hydraulic unit? <Ref. to FORE-
WORD [T3C1].>

. Repair connector.

. Go to step 8N10.
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8N10 CHECK ABSCM.

Erase the memory.
) Perform inspection mode.
4) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?

1) Connect all connectors.
2)
3

Ges - Replace ABSCM.
- Go to step 8N11.
8N11 CHECK ANY OTHER TROUBLE CODES

APPEARANCE.

: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.
. A temporary poor contact.

B O
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

O: TROUBLE CODE 32 (FRONT RH)
P: TROUBLE CODE 34 (FRONT LH)
Q: TROUBLE CODE 36 (REAR RH)
R: TROUBLE CODE 38 (REAR LH)

— ABNORMAL OUTLET SOLENOID VALVE

CIRCUIT(S) IN HYDRAULIC UNIT —

DIAGNOSIS:

e Faulty harness/connector
e Faulty outlet solenoid valve in hydraulic unit

TROUBLE SYMPTOM:

e ABS does not operate.

WIRING DIAGRAM:

1@

Relay box

L___é_i_ _____ ]

B ®

fas]
/‘\BSt | Hydraulic unit
contro i |
module
I Solenoid valve i
@ (85D FL inlet !
. l——* FL outlet |
r1FRinlet :
T FR outlet |
! ~ Y RL inlet :
- L] RL outlet
[ I
= ! RR inlet ‘
RR outlet
! Pump motor !
@ é_ '''''''
TR —
S5|61718 N

B[S S

b9

BO[ 61 [62[63] 64 65

bb

b7

68

69

70

Pl

12

3

74

G T ) (- Elglm!”Ii?ll?l”lﬁ[lﬁ]”lla 19]?5!2]]2?]73|ﬂ|?5|?5|2?|28
AT O O 0 O O JTOT4 42134445464775_495051 22 [N¥[MT5

7576

i

H4M1115
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B

|

s L]
T
— - -

B4M08310

@

<
|
=0
I

A

Ir
-—-—Em g.l

B4M0832C

8R1 CHECK RESISTANCE OF SOLENOID VALVE.

1) Turn ignition switch to OFF.
2) Disconnect two connectors (ABS1, F9) from hydrauiic
unit.

3) Measure resistance between hydraulic unit connector
terminals.

Connector & terminal

Trouble code 32 /| (ABSS) No. 8 — (ABS2) No.
Trouble code 34 | (ABS5) No. 5 — (ABS2) No.
Trouble code 36 / (ABS5) No. 6 — (ABS2) No.
Trouble code 38 /| (ABS5) No. 7 — (ABS2) No.

@ : Is the resistance between 3.8 and 4.8 Q?
Ges) @ Go to step 8R2.
. Replace hydraulic unit.

8R2 CHECK GROUND SHORT OF SOLENOID
VALVE.

Measure resistance between hydraulic unit connector and
chassis ground.

Connector & terminal

Trouble code 32 | (ABS5) No. 8 — Chassis ground:
Trouble code 34 | (ABS5) No. 5 — Chassis ground:
Trouble code 36 /| (ABSS5) No. 6 — Chassis ground:
Trouble code 38 / (ABS5) No. 7 — Chassis ground:

: Is the resistance more than 1 MQ?
: Go to step 8R3.
. Replace hydraulic unit.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4M0833C

B4MO0833C

CHECK BATTERY SHORT OF SOLENOID
VALVE.

1) Disconnect connector from ABSCM.
2) Measure voltage between hydraulic unit connector and
chassis ground.

Connector & terminal
Trouble code 32 | (ABS5) No. 8 (+) — Chassis ground

8R3

(-):
Trouble code 34 | (ABS5) No. 5 (+) — Chassis ground
(-):
Trouble code 36 | (ABSS) No. 6 (+) — Chassis ground
(-):

Trouble code 38 | (ABSS5) No. 7 (+) — Chassis ground
)

@ : Is the voltage less than 1 V?

Ges) : Go tn step 8R4,

: Replace hydraulic unit.

8R4 CHECK BATTERY SHORT OF SOLENOID
VALVE.

1) Turn ignition switch to ON.
2) Measure voltage between hydraulic unit connector and
chassis ground.

Connector & terminal
Trouble code 32 | (ABS5) No. 8 (+) — Chassis ground

(-):
Trouble code 34 | (ABS5) No. 5 (+) — Chassis ground
(-):
Trouble code 36 | (ABS5) No. 6 (+) — Chassis ground
(-):

Trouble code 38 | (ABSS5) No. 7 (+) — Chassis ground
(-):

: Is the voltage less than 1 V?

. Go to step 8RS.

. Replace hydraulic unit.
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8R5 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignitibn switch to OFF.
2) Measure voltage between ABSCM connector and chas-

sis ground.
alalal ”wisllil‘gz?! ;2551‘?755220 Connector & terminal
(£C3 B BTN KD &r_' Trouble code 32 | (F49) No. 3 (+) — Chassis ground
(-):
& Trouble code 34 | (F49) No. 51 (+) — Chassis ground

B4MO083I4A (_);

Trouble code 36 | (F49) No. 50 (+) — Chassis ground
(-):

Trouble code 38 | (F49) No. 4 (+) — Chassis ground
(-):

@ : Is the voltage less than 1 V?

: Go to step 8R6.
. Repair harness between ABSCM and hydraulic

unit.
f 8R6  [CHECK BATTERY SHORT OF HARNESS.
EIED X RG] ;L'FJ;Q 1) Turn ignition switch to ON.
gl e ielele) 2) Measure voltage between ABSCM connector and chas-

. sis ground.

jLplelalz]la AT =TSTT 121 Connector & terminal
:] 3 el R iﬂ Trouble code 32 | (F49) No. 3 (+) — Chassis ground

(=)

SRS, Trouble code 34 | (F49) No. 51 (+) — Chassis ground

B4MO0OB34A (_):

Trouble code 36 | (F49) No. 50 (+) — Chassis ground
(-):

Trouble code 38 | (F49) No. 4 (+ ) — Chassis ground
(-):

@E:B : Is the voltage less than 1 V?

Ges : Go to step 8R7.

: Repair harness between ABSCM and hydraulic
unit.
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B4MO835A

8R7 CHECK GROUND SHORT OF HARNESS.

1) Turn ignition switch to OFF.

2) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal

Trouble code 32 | (F49) No. 3 — Chassis ground:
Trouble code 34 | (F49) No. 51 — Chassis ground:
Trouble code 36 / (F49) No. 50 — Chassis ground:
Trouble code 38 | (F49) No. 4 — Chassis ground:

@ : Is the resistance more than 1 MQ?

: Go to step 8R8.
. Repair harness between ABSCM and hydraulic
unit.

8 ] 9 |10l

I
353637
& 61 64 |65 66 | 67

fiiE)

[z nToase][27]28

9]so]s1]s2]s3
79 B 81

54 | 55

B4MO0B36A

8RS8 CHECK HARNESS/CONNECTOR BETWEEN
ABSCM AND HYDRAULIC UNIT.

1) Connect connector to hydraulic unit.

2) Measure resistance between ABSCM connector termi-
nals.

Connector & terminal

Trouble code 32 | (F49) No. 3 — No. 1:

Trouble code 34/ (F49) No. 51 — No. 1:

Trouble code 36 / (F49) No. 50 — No. 1:

Trouble code 38 / (F49) No. 4 — No. 1:

: Is the resistance between 4.3 and 5.3 Q?
- Go to step 8R9.

. Repair harness/connector between ABSCM and
hydraulic unit.

B

8R9 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between
ABSCM and hydraulic unit? <Ref. to FORE-
WORD [T3C1].> ,

. Repair connector.
. Go to step 8R10.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8R10 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

@ET:E : Is the same trouble code as in the current
- diagnosis still being output?

. Replace ABSCM.

. Go to step 8R11.

CHECK ANY OTHER TROUBLE CODES

APPEARANCE.

@ : Are other trouble codes being output?

@ . Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

8R11
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S: TROUBLE CODE 41

— ABNORMAL ABS CONTROL MODULE —
DIAGNOSIS:

e Faulty ABSCM

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

i

ABS 23 +

control

module
1121374516 [ 781010123 [ W[ T6[ 178192021 22234252225
9 TN [T THTHT6[IT[RBINTH[H[A2TE T[4 [ BTH [0S [ ]55
56[57] 58 591607 61 T62[63] 64 [65] 66 | 67 | 68 [ 69 [ 70 | 71 | 72 | 73 | 7% [ 75 | 7o | 77 | 78 [ 79 (B0 Bi [BZ[83

B4M0837

f 8S1  |CHECK GROUND CIRCUIT OF ABSCM.
- %’fJggI 1) Turn ignition switch to OFF.
v lerle 2) Disconnect connector from ABSCM.

[ IRdlalsTel~
J 237301 3r[32733]34]
Lg-J6is7] s8 oo 61 Jeded 64

6
I

W

o

ik

W

7

3) Measure resistance between ABSCM and chassis
19 (20 |21 |22 |2 |24 |25 |26 |27 |28
P&w 48[4 [0 51525954 [ %5 ground.
(76 |77 [78 [ 79 Jed 8+ sy ———|_ |
] A Connector & terminal
9) (F49) No. 1 — Chassis ground:
i (F49) No. 55 — Chassis ground:

B4MO0B38A
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@E:B : Is the resistance less than 0.5 Q?

G=s : Go to step 8S2.
: Repair ABSCM ground harness.

9

8S2 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between :
battery, ignition switch and ABSCM? <Ref.
to FOREWORD [T3C1].>
: Repair connector.

: Go to step 8S3.

00 @

8S3 CHECK SOURCES OF SIGNAL NOISE.

: Is the car telephone or the wireless transmit-
ter properly installed?
: Go to step 8S4.
. Properly install the car telephone or the wireless
transmitter.

89

854 CHECK SOURCES OF SIGNAL NOISE.

: Are noise sources (such as an antenna)
installed near the sensor harness?

. Install the noise sources apart from the sensor
harness.

: Go to step 8S5.

B @@

8S5 CHECK ABSCM.

1) Connect all connectors.

) Erase the memory.

3) Perform inspection mode.
) Read out the trouble code.

N

n

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
: Go to step 8S6.

09 @

8S6 CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

B 0@
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BRAKES

T: TROUBLE CODE 42
— SOURCE VOLTAGE IS LOW. —

DIAGNOSIS:
e Power source voltage of the ABSCM is low.

TROUBLE SYMPTOM:

e ABS does not operate.

WIRING DIAGRAM:

LHD model
Non—Turbo model
@ :—1. Fuse IGN sw SBF -4 FL1.258
[2H] O~O O
| 1%
| Turbo model ! >
@ ' Z
[ = .
ABS I__ Generator
control
module
[
T 06
E6]
F6|
G5!
- e
11213[4]5 6[7 g{%
T0[T1]12[13[14[15]16]17]18
|
112 : ] T i ‘
yL] 30!31!32i33]34|353637 W T T8I0 IHA]N
7158 4 [65] 66 | 67 BRI AR AR BN
H4M1202)|
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RHD model
Fuse IGN sw SBF -4 FL1.25B
(28} E o——0O0—
No.18
>
o
w
=
o]
ABS !
control S
module D: EE_
Cenerator .
1]
—
11213 456‘|
[BIO IO T[T
s N 4 911 1 1 1
CEEINEAERE AERERE NTOTHTRJETHTHTH [T TBTOT0INNTIN2]B]HTN
57] 58 [59]60] 61 [6263] b4 165] 66 | 67 | 68 NININRIBIHIBIT][TI]TE 1

H4M1203
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P
\
&

=il |

B4AMO0430

8T1 CHECK GENERATOR.

1) Start engine.

2) Idling after warm-up.

3) Measure voltage between generator B terminal an
chassis ground.

Terminal
Generator B terminal — Chassis ground:

(cuscB > Is the voltage between 10 V and 15 V?
: Go to step 8T2.
. Repair generator.

8T2 CHECK BATTERY TERMINAL.
Turn ignition switch to OFF.

: Are the positive and negative battery termi-
nals tightly clamped?

Ges> : Go to step 8T3.
: Tighten the clamp of terminal.

F49

50 [ st
78 | 79 Bd 81

| =

\

[ Jo]21]22 23[24|25ij27 2
/46 T 48 1
{\ 1

ok

B4aM0842A

B4MO0843A

873 CHECK INPUT VOLTAGE OF ABSCM.

1) Disconnect connector from ABSCM.

2) Run the engine at idle.

3) Measure voltage between ABSCM connector and chas
sis ground.

Connector & terminal

(F49) No. 28 (+) — Chassis ground (-):

(cueck) : Is the voltage between 10 V and 15 V?

Ges> : Go to step 8T4.
. Repair harness connector between battery igni
tion switch and ABSCM.

8T4 CHECK GROUND CIRCUIT OF ABSCM.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM connector anc
chassis ground.

Connector & terminal
(F49) No. 1 — Chassis ground:

@nec) : Is the resistance less than 0.5 Q?

Ge=s : Go to step 8TS.
: Repair ABSCM ground harness.
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8T5 CHECK POOR CONTACT IN CONNECTORS. |

: Is there poor contact in connectors between
generator, battery and ABSCM? <Ref. to
FOREWORD [T3C1].>

. Repair connector.
. Go to step 8T6.

8T6 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?

. Replace ABSCM.

: Go to step 8T7.

8T7 CHECK ANY OTHER TROUBLE CODES
APPEARANCE.

: Are other trouble codes being output?
: Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.
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U: TROUBLE CODE 44

— A COMBINATION OF AT CONTROL

ABNORMAL —
DIAGNOSIS:

e Combination of AT control faults

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

LHD model
Engine and
tra%smission
— cotrol module
————3 (1600 cc and 1800 cc
model}
ABS
conérclﬂ Enai 4
module ngine an
@ transmission
E—_‘l —’ cotrol module
B 25 (2000 cc model)
D,
1]11213141UI516] [7 13] LTATSITO[LT11 7(18]19] U 20[21]22]
23 31 44145]46][ |[47148]49|
112]3]415]16]7]8 2131415 6]/18]9
O [TOTIT2[T3[TA[T5(T6 0 7980’ gafroiny2i73ir4) 11|7|1314|'5F51m{1920
IFREAEN I AN EE: l101113512]]3]14”“iEle1BI19]20J21 122123124J25 [ 26 [ 2T T 28]
BTN [INTI ]I [H] 3 4] I[N THTS
158 159160 61 J62163] 64 165] 66 [ 67 [ 68 [ 69 | 70 [ N | 2 | B | M TS [T6 [ T7
H4M1204
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RHD model
Engine and
transmission
—y cotrol module
—13 (1600 cc and 1800 cc
model)
ABS Engine and
fno;é[‘?é tra?wsmission
= = ey cotrol module
E & ﬂ —{&5 {Non—-Turbo 2000 cc
model)
. Transmission
— p— cotrol module
—X (Turbo model)
)
1[213[4]15]6]718[9]1 11213 415]6 11213]4]5]6]718
T[12013[14[15[16]17]18]19[2 TLB' TﬁT‘TZ 13[14 10111201 3[T4{15(1
1[12[3]14[U[5]6] |78 LIS [I0[T1]i2 13IHIE_I]71319U2012122]
23 3132 O | BB gaeepiar (sis] [ [74efis

(

T T 213 ]4]5 16 [ 7 B[O [N ZIBIRIBIBI T BR[N] A2 B RA[BIHBIIB
200 [ 31 (323 35 | 36 | 37 WA [ [ 6]a CEEREEE AR
56[57] 58 159 b | 67 W AR IR ® ][]

H4M1205
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BRAKES

ABS control module
L

H4M1110A

8uU1 CHECK SPECIFICATIONS OF THE ABSCM.
Check specifications of the plate attached to the ABSCM

@@ : Is an ABSCM for AT model installed on a M
model?

. Replace ABSCM.

. Go to step 8U2.

[
w1 J12]waTaJs ez
38 | a9 |40 [ 41 ] 42 [43 | 44 [ 45| 46

68 |eadof7i[7al7a[ra]75] 76

=

B4M0846A

8u2 CHECK GROUND SHORT OF HARNESS.

1) Turn ignition switch to OFF.

2) Disconnect two connectors from TCM.

3) Disconnect connector from ABSCM.

4) Measure resistance between ABSCM connector an:
chassis ground.

Connector & terminal

(F49) No. 12 — Chassis ground:

@Ic@ : Is the resistance more than 1 MQ?

Ges : Go to step 8U3.
. Repair harness between TCM and ABSCM.

4]151’|5]n]1a]19}&
T42 a3 [asJase6 [/,
[ 72173 7a | 75| 76 [

B84M0B47A

8U3 CHECK BATTERY SHORT OF HARNESS.
Measure voltage between ABSCM connector and chassi
ground.

Connector & terminal
(F49) No. 12 (+) — Chassis ground (-):

: Is the voltage less than 1 V?
Ges> : Go to step 8U4.
. Repair harness between TCM and ABSCM.

A
s [we]17]1]19
434445 46

7374756 |
\

B4MOB47A

8U4 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector and chas
sis ground.

Connector & terminal
(F49) No. 12 (+) — Chassis ground (-):
@e@ : Is the voltage less than 1 V?

- Go to step 8US.
. Repair harness between TCM and ABSCM.
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1600 cc, 180

0 cc model

@135 feista

3,]

NG
P
74 B =

L]
e

|
|

[

H4AM1217A

Non-turbo 2000 cc model

hY

O

12[11to[e [L][g[7 [ 1615

[U]a]3]2]

N| -

[37]36]3 3432 ) 30[29]28]27]26]25]24]
- |56]55]54]53][52]51]

6' 50]59]

181 oo T8 Trelzs

23
59

[ ]
fLeV@

A

H4M1218A

Turbo model

413(2]1

Aea flo[ee]7]6]s]
@ ogs7ﬁhs143211

@n

~

H4M121SA

8U5 CHECK TCM.

Turn ignition switch to OFF.

Connect all connectors to TCM.

Turn ignition switch to ON.

4) Measure voltage between TCM connector and chassis
ground.

Connector & terminal

e 1600 cc, 1800 cc model
(B135) No. 14 (+) — Chassis ground:

1)
2)
3)

e Non-turbo 2000 cc model
(B84) No. 35 (+) — Chassis ground (-):

e Turbo model
(B56) No. 5 (+) — Chassis ground (-):

@E@ : Is the voltage between 10 V and 13 V?
Gres) © Go to step 8U7.
. Go to step 8U6.

8U6  |CHECK AT. |
: Is the AT functioning normally?

Gres) | Replace TCM.

. Repair AT.
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L]

GVG)

38

39040 | 41 | 42 |3 | @4

[ \
ISm[n[12[13[u115]|51|7J1uI|9J
n_ 70 |71 | 72|73 | 74 | 75 75\

B4MO0844A

8u7 CHECK OPEN CIRCUIT OF HARNESS.
Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal

(F49) No. 12 (+) — Chassis ground (-):

(F49) No. 39 (+) — Chassis ground (-):

@@ : Is the voltage between 10 V and 13 V?

Ges) @ Go to step 8U8.

: Repair harness/connector between TCM and
ABSCM.

8us CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between
TCM and ABSCM? <Ref. to FOREWORD
[T3C1]).>

. Repair connector.

. Go to step 8U9.

80

8u9 CHECK ABSCM.

) Turn ignition switch to OFF.
) Connect all connectors.

) Erase the memory.
)
)

Perform inspection mode.
Read out the trouble code.

DD WN =

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
. Go to step 8U10.

80 @

8U10 CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

: A temporary poor contact.

B O
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V: TROUBLE CODE 46
— ABNORMAL G SENSOR POWER SUPPLY

VOLTAGE —
DIAGNOSIS:
e Faulty G sensor power supply voltage

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

LHD model
—————— oy
! ABS
ABS % L 51 E
controlf I emmmemem—e =21 % G sensor
module
. %3 Shield joint connector
) -
213 5 1213]
I 7] Bk
1 |2l3I4l5l6]718_3169[10|H112113]14|15!I6]I7]|EL]19]2012I122123[24[25T23127]?E
29 30]31l32|33 M3 [ RBTHJOTHATETHTAS T[4BT [52]53]M5
96i57] 58 2063 64 [65[ 66 |67 [B8 [BI [0 [ M [M | B A 5 Te [ 77
H4M1206
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RHD model -
._ ® @
_____ o
T B ABS
i 3
control % —————— Erasnsor
module
E Shield joint connector
@ ‘
112] — [3]4
BIEHEEI (2311516 23]
IHENEHETEIE-B N/ € 1
VR R EREAE!] B [IT[BII A IR R 9 [0 [ ST B2 [ [ 5%
07] 58 159]60] 61 66 | 67 | B8 NN R B[ATH i E]
. H4M1207
8v1 CHECK G SENSOR.

O

(o}

Q

B4MO0851

83

1) Turn ignition switch to OFF.
2) Remove console box.

3) Disconnect connector from G sensor.
4) Measure resistance of G sensor.

Terminal
No. 1 — No. 3:

@JE:D : Is the resistance between 42 and 58 k§)?

- Go to step 8V2.
. Replace G sensor.



4-4 [T8v2] BRAKES
8. Diagnostics Chart with Trouble Code by ABS Warning Light

8v2 CHECK GROUND SHORT OF G SENSOR.

- Measure resistance between G sensor and bracket.
KHE

Terminal
No. 3 — Bracket:

@E:B : Is the resistance more than 1 MQ?

1 L] @ : Go to step 8V3.
1 o &2 : Replace G sensor.
B B4MOBS2
| |gya  |CHECK SHORT CIRCUIT IN HARNESS
: : BETWEEN ABSCM AND G SENSOR.

I [elslel 7 ele ]l
R AR TR %%@gl 1) Disconnect connector from ABSCM.
2) Measure resistance between ABSCM connector termi-

[10[11]12]13]‘4]' |1,I|7I1aT19\ nals. .
mlaaafer e ,‘:{;5; Connector & terminal
[ ] (F49) No. 45 — No. 8:
Qo @ : Is the resistance more than 1 MQ?
— : Go to step 8Va.
. Repair harness between ABSCM and G sensor.

F49 ) 8v4 CHECK GROUND SHORT OF HARNESS.
Pkt e e Lol 3‘7”3‘},\9 Measure resistance between ABSCM connector and chas-
58 61 64 o'k 66 | 67 s&} SiS ground.

Connector & terminal

L u
|31038n39124013“u‘21s‘3|5_4[‘.‘17_‘]5_'|§_‘_‘|6_1’97)g| (F49) No. 8 — Chassis. ground:

saleelzolnire|BTATHImwE] (F49) No. 45 — Chassis ground:

ﬂ-ch ‘ @J_s—f@ : Is the resistance more than 1 MQ?
B semossaa| (vES © GO to step 8VS5.
. Repair harness between ABSCM and G sensor.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

X
sltslwl\uls]}

43 | 44 | 45| 46
73 | 74 ] H § | 76 ||
l \

B4MO855A

8V5 CHECK BATTERY SHORT OF HARNESS.
Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal
(F49) No. 8 (+) — Chassis ground (-):
(F49) No. 45 (+ ) — Chassis ground (-):

=
Q=

: Is the voltage less than 1 V?

: Go to step 8V6.

:

Repair harness between ABSCM and G sensor.

{
[ 1o 1i

I3 lealslel] 2] 8]
29[30[31[32[33][34][35]36][37]
57 58 61 64 "g__sv 68

10 [ 1112134

5 16 [ 17 [ [ 13

43 [ a4 [ a5 a6

Tesles 7071 |72

L
B\]s&]sglwlniaz
/

73[74|i 76 Z

B4MO0B55A

8Vvée

CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM and chassis ground.

Connector & terminal
(F49) No. 8 (+) — Chassis ground (-):
(F49) No. 45 (+ ) — Chassis ground (-):

o

: Is the voltage less than 1 V?

: Go to step 8V7.
- Repair harness between ABSCM and chassis
ground.

8v7

CHECK POOR CONTACT IN CONNECTORS.

B0 @

: Is there poor contact in connectors between
ABSCM and G sensor? <Ref. to FOREWORD
[T3C1].>

. Repair connector.
: Go to step 8V8.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8vs CHECK ABSCM.

1) Turn ignition switch to OFF.
2) Connect all connectors.

3) Erase the memory.

4) Perform inspection mode.
5) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
. Go to step 8V9.

8V9 CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

B O
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

W: TROUBLE CODE 51

DIAGNOSIS:
e Faulty valve relay

TROUBLE SYMPTOM:

e ABS does not operate.

WIRING DIAGRAM:

— ABNORMAL VALVE RELAY —

ABS

control
module

Fuse

FL1.258

® ®

OO
No.19

(H

& @&

i
1

|6

:

Hydraulic unit

Solenoid valve

FL outlet

FL inlet ‘
I—

FR inlet

RL inlet

~
L

5 ®6

;:.l_.

Lé__@__

T
]
]

RL outlet

RR inlet

Pump motor

RR outlet

|
1
|
FR outlet i
1
l
[]
l
]

|

N30

31

k|

oY

133

137

H18a14

44

46

Y

49 15051 [52]5d

61 [62

bb

67

i

T

76

7

55

H4M1112
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BRAKES [rsw3] 4-4
8. Diagnostics Chart with Trouble Code by ABS Warning Light

8w CHECK RESISTANCE OF VALVE RELAY.

1) Turn ignition switch to OFF,
2) Remove valve relay from relay box.
3) Measure resistance between valve relay terminals.

Terminals
No. 85 — No. 86:

@ : Is the resistance between 93 and 113 Q?
: Go to step 8W2.

B4M08 8A
. Replace valve relay.
;2 \I/ (] 8w2 CHECK CONTACT POINT OF VALVE RELAY.
[
j /—oQo 1) Connect battery to valve relay terminals No. 85 and No.
86.
Zz | 2) Measure resistance between valve relay terminals.
o Terminals
) No. 30 — No. 87:
86 A
7 = (cueck) : Is the resistance less than 0.5 Q?
= BAM1052A - Go to step 8W3.
. Replace valve relay.
ok [ ] 8W3  |CHECK CONTACT POINT OF VALVE RELAY.
=1
j Q Measure resistance between valve relay terminals.
/ Terminals
= No. 30 — No. 87a:
B Is the resistance more than 1 MQ?
_i“;ls = U . Go 1o step 8W4.
I . Replace valve relay.
~ B4AM1111A
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

’:] law‘l CHECK CONTACT POINT OF VALVE RELAY.
' e 1) Disconnect battery from valve relay terminals.
{ 2) Measure resistance between valve relay terminals.
- | Terminals
¥ No. 30 — No. 87:
=1 . H 2
Qa = 8[! @ : Is the resistance more than 1 MQ?
[l Ges : Go to step 8WS.
o BAM1054A . Replace valve relay.
(] 8W5 CHECK CONTACT POINT OF VALVE RELAY.
Qo Measure resistance between valve relay terminals.
/ Terminals
P No. 30 — No. 87a:
- @E:B : Is the resistance less than 0.5 Q?
Bﬂs 7a BQ &= : Go 1o step 8W6.
. Replace valve relay.
s B4M1113A
E 8W6 CHECK SHORT OF VALVE RELAY.
Qp Measure resistance between valve relay terminals.
/—/ Terminals
o No. 86 — No. 87:
] No. 86 — No. 87a:

. Go to step 8W7.
B4MOB61A . Replace valve relay.

I £ [ @B : Is the resistance more than 1 MQ?
1\

|
@ 8W7 ggff;( POWER SUPPLY FOR VALVE
112} 1) Disconnect connector (F8) from relay box.

2) Turn ignition switch to ON.
3) Measure voltage between relay box connector and

1 [:] chassis ground.

Vv Connector & terminal
@ (F8) No. 1 (+) — Chassis ground (-):

B4M03628 : Is the voltage between 10 V and 13 V?

. Go to step 8W8.
. Repair harness between battery and relay box
connector. Check fuse No. 19.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

@(D l8W8 CHECK GROUND CIRCUIT OF RELAY BOX.
rfz3 1) Turn ignition switch to OFF.
[4]5 J 2) Disconnect connector (F50) from relay box.

3) Measure resistance between relay box connector and
chassis ground.

j- [ ] Connector & terminal

s (F50) No. 3 — Chassis ground:
: Is the resistance less than 0.5 Q?

B4M08638

GE : Go to step 8WI.
. Repair relay box ground harness.

CHECK OPEN CIRCUIT AND GROUND
8wW9 SHORT IN POWER SUPPLY CIRCUIT OF
RELAY BOX.

1) Disconnect connector (ABS1) from hydraulic unit.
2) Connect connector (F8) to relay box.
3) Turn ignition switch to ON.

4) Measure voltage of relay box.

= Connector & terminal

////, TRy unss| Valve relay installing point No. 87 — Chassis ground:

: Is the voltage between 10 V and 13 V?
Ges) | Go to step 8W10.
. Replace relay box and check fuse No. 19.
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

=0

&g

B4MO0B65A

BW;O CHECK OPEN CIRCUIT IN CONTACT POINT

CIRCUIT OF RELAY BOX.

1) Turn ignition switch to OFF.
2) Measure resistance between hydraulic unit connector
and valve relay installing point.

Connector & terminal
(ABS1) No. 2 — Valve relay installing point No. 30:

(cuecb : Is the resistance less than 0.5 Q?
G=s © Go to step 8W11.
. Replace relay box.

@

=
n

|||———

B4MOBEEA

(agsD

|

(a8sD
it

B4MOB67A

gwii |CHECK GROUND SHORT IN CONTACT
POINT CIRCUIT OF RELAY BOX.

Measure resistance between hydraulic unit connector and
chassis ground.

Connector & terminal

(ABS1) No. 2 — Chassis ground:

@I@ : Is the resistance more than 1 MQ?
GED : Go to step 8W12.

: Replace relay box and check fuse SBF6.
8W12 CHECK BATTERY SHORT IN CONTACT
POINT CIRCUIT OF RELAY BOX.

1) Disconnect connector from ABSCM.
2) Measure voltage between hydraulic unit connector and
chassis ground.

Connector & terminal
(ABS1) No. 2 (+) — Chassis ground (-):

: Is the voltage less than 1 V?
Ges © Go to step 8W13.
- Replace relay box. Check fuse No. 19 and SBF6.

ae
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4MO667A

CHECK BATTERY SHORT IN CONTACT

8W13 | 5OINT CIRCUIT OF RELAY BOX.

1) Turn ignition switch to ON.
2) Measure voltage between hydraulic unit connector and

chassis ground.

Connector & terminal

(ABS1) No. 2 (+) — Chassis ground (-):
@E@ : Is the voltage less than 1 V?

Ges) © Go lo step 8W14.
. Replace relay box. Check fuse No. 19 and SBF6.

8W14 CHECK DIODE OF RELAY BOX.

1) Turn ignition switch to OFF.
2) Measure resistance between relay box connector and
valve relay installing point.

Connector & terminal
Valve relay installing point No. 30 (+) — (ABS4) No. 2

(-):
: Is the resistance more than 1 MQ?

Ges : Go to step 8W15.
. Replace relay box.

B4M0869C

CHECK OPEN CIRCUIT IN GROUND CIR-
CUIT OF RELAY BOX.

Measure resistance between relay box connector and
valve relay installing point.

Connector & terminal
(ABS4) No. 3 — Valve relay installing point No. 87a:

: Is the resistance less than 0.5 Q?
Ges ¢ Go to step 8W16.

. Replace relay box.
93
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

8W16 CHECK BATTERY SHORT IN GROUND CIR-

B4M0870C

ABS4 CUIT OF RELAY BOX.
312771 Measure voltage between relay box connector and chas-
‘h- 5[4 sis ground.
Connector & terminal
(ABS4) No. 3 (+) — Chassis ground (-):
1 ? 6!-;09 : Is the voltage less than 1 V?
L ® ) . Go to step 8W17.
. Replace relay box and check all fuses.
sw17 |CHECK BATTERY SHORT IN GROUND CIR-
ABS4 CUIT OF RELAY BOX.
312171 1) Turn ignition switch to ON.

2) Measure voltage between relay box connector and
chassis ground.

Connector & terminal

(ABS4) No. 3 (+) — Chassis ground (-):
@Ec@ : Is the voltage less than 1 V?

Ges> : Go to step 8W18.

: Replace relay box and check all fuses.

B4MO0871C

gw1s |CHECK OPEN CIRCUIT IN CONTROL CIR-
CUIT OF RELAY BOX.

1) Turn ignition switch to OFF.

2) Install valve relay to relay box.

3) Measure resistance between relay box connector ter-
minals.

Connector & terminal
(ABS4) No. 1 — No. 5:

: Is the resistance between 93 and 113 Q?
Ges  Go to step 8W19.
. Replace relay box.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4M0872C

CHECK GROUND SHORT IN CONTROL CIR-

s CUIT OF RELAY BOX.

Measure resistance between relay box connector and
chassis ground.

Connector & terminal

(ABS4) No. 1 — Chassis ground:

@a) : Is the resistance more than 1 MQ?
Ges) : Go to step 8W20.

. Replace relay box and check all fuses.

B4M0873C

gw20 |CHECK BATTERY SHORT IN CONTROL CIR-
CUIT OF RELAY BOX.

Measure voltage between relay box connector and chas-
sis ground.

Connector & terminal
(ABS4) No. 1 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

Ges> : Go to step 8W21.

. Replace relay box. Check fuse No. 19 and
SBF45A.

[o2] [45]

oVe

B4M0873C

CHECK BATTERY SHORT IN CONTROL CIR-
CUIT OF RELAY BOX.

1) Turn ignition switch to ON.
2) Measure voltage between relay box connector and
chassis ground.

Connector & terminal

(ABS4) No. 1 (+) — Chassis ground (-):

@*ECB : Is the voltage less than 1 V?

Ges> : Go to step 8W22.

. Replace relay box. Check fuse No. 19 and
SBF45A.

8wa21
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

gw22 |CHECK OPEN CIRCUIT IN CONTROL SYS-
TEM HARNESS OF VALVE RELAY.

1) Turn ignition switch to OFF.
2) Connect connector (F50) to relay box.
3) Measure resistance between ABSCM connector termi-

nals.
Connector & terminal

g (F49) No. 27 — No. 47:

samos7ea|  (cueck) : Is the resistance between 93 and 113 Q?

GEs ! Go to step 8W23.
: Repair harness between ABSCM and relay box.
Check fuse No. 18.

‘zb CHECK GROUND SHORT IN CONTROL SYS-
8W23
\,,,mo,“].a = S TEM HARNESS OF VALVE RELAY.
e el ele]e Measure resistance between ABSCM connector and chas-
sis ground.

Connector & terminal

j LD (F49) No. 27 — Chassis ground:

o0 : Is the resistance more than 1 MQ?

Ges> © Go to step 8W24.

= . Repair harness between ABSCM and relay box.
Check fuse No. 18.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4MOB76A

8W24 CHECK BATTERY SHORT IN CONTROL SYS-
TEM HARNESS OF VALVE RELAY.

Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal

(F49) No. 27 (+) — Chassis ground (-):

(cHEcD : Is the voltage less than 1 V?

Ges  Go to step 8W25.
. Repair harness between ABSCM and relay box
and check all fuses.

Nt

21 |22 [ 23 |24 | 25 | 26 | 27 | 28
/46 [ 47 a8 49 [ 5051 [52 53] 54 |55 [x]
s 77 | 78 | 79 Jed 81 Jada

| =

B4M08B76A

CHECK BATTERY SHORT IN CONTROL SYS-
TEM HARNESS OF VALVE RELAY.

1) Turn ignition switch to ON.

2) Measure voitage between ABSCM connector and chas-
sis ground.

Connector & terminal

(F49) No. 27 (+ ) — Chassis ground (-):

@«-:cx : Is the voltage less than 1 V?

. Go to step 8W26.
. Repair harness between ABSCM and relay box
and check all fuses.

8W25

o7
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

=
b

p— )
s NS
._

B4MO0824C

CHECK RESISTANCE OF INLET SOLENOID
VALVE.

1) Turn ignition switch to OFF.

2) Disconnect connector from hydraulic unit.

3) Measure resistance between hydraulic unit connector
terminals.

8W26

Connector & terminal

(ABSS5) No. 4 — (ABS2) No.
(ABSS5) No. 1 — (ABS2) No.
(ABS5) No. 2 — (ABS2) No.
(ABS5) No. 3 — (ABS2) No.

(cHEéB : Is the resistance between 7.8 and 9.2 Q?

. Go to step 8W27.
: Replace hydraulic unit.

®

]

ezl

T
I

‘_—-—"I‘Nl (~]

—ii— )| — |
T

B4M0831D

CHECK RESISTANCE OF OUTLET SOLE-
NOID VALVE.

Measure resistance between hydraulic unit connector ter-
minals.

Connector & terminal

(ABS5) No. 8 — (ABS2) No.
(ABS5) No. 5 — (ABS2) No.
(ABSS5) No. 6 — (ABS2) No.
(ABS5) No. 7 — (ABS2) No. 2:

: Is the resistance between 3.8 and 4.8 Q?

. Go to step 8w28.
. Replace hydraulic unit.

8wa7

84M0879C

CHECK GROUND SHORT OF SOLENOID
VALVE.

Measure resistance between hydraulic unit connector and
chassis ground.

Connector & terminal
(ABS5) No. 4 — Chassis ground:

éuecx : Is the resistance more than 1 MQ?

: Go to step 8W29.
. Replace hydraulic unit and check all fuses.

8wasg
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

®

CHECK BATTERY SHORT OF SOLENOID
VALVE.

Measure voltage between hydraulic unit connector and

8W29

<]

B4M0880C

o]uizz 2:1__]___2 27]28
48 s: 52 I-S_IBI [
[ 79 Ia

B4M0BBIA

' ? § ; chassis ground.
Connector & term.nal
(ABS5) No. 4 (+) — Chassis ground (-):
[;] : Is the voltage less than 1 V?
SALS cnsee| = Go 1o step 8W30.
i o
. Replace hydraulic unit and check all fuses.
8W30 CHECK BATTERY SHORT OF SOLENOID
VALVE.
AT 1) Turn ignition switch to ON.
17765 2) Measure voltage between hydraulic unit connector and

chassis ground.

Connector & terminal

(ABS5) No. 4 (+) — Chassis ground (-):

(Greck) : Is the voltage less than 1 V?

- Go to step 8W31.

. Replace hydraulic unit and check all fuses.

8W31 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to OFF.

2) Disconnect connector from hydraulic unit.

3) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal

(F49) No. 30 (+) — Chassis ground (-):
(F49) No. 24 (+) — Chassis ground (-):
(F49) No. 23 (+) — Chassis ground (-):
(F49) No. 31 (+) — Chassis ground (-):
(F49) No. 3 (+) — Chassis ground (-):
(F49) No. 51 (+) — Chassis ground (-):
(F49) No. 50 (+ ) — Chassis ground (-):
(F49) No. 4 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

(es) : Go to step 8W32.

: Repair harness between hydraulic unit and
ABSCM and check all fuses.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8W32 |CHECK BATTERY SHORT OF HARNESS.

{
'3]7‘09 1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector and chas-
sis ground.

v = i E Connector & terminal
[?(glg‘#% ‘:gn -i,}]? %@ (F49) No. 30 (+) — Chassis ground (-):
[ j ‘ (F49) No. 24 (+) — Chassis ground (-):
‘[L;)V,P (F49) No. 23 (+) — Chassis ground (-):
b Bamossa|  (F49) No. 31 (+) — Chassis ground (-):
(F49) No. 3 (+) — Chassis ground (-):
(F49) No. 51 (+) — Chassis ground (-):
(F49) No. 50 (+) — Chassis ground (-):
(F49) No. 4 (+) — Chassis ground (-):

@ : Is the voltage less than 1 V?

Cv_—E_SD : Go to step 8W33.

- Repair harness between hydraulic unit and
ABSCM and check all fuses.

8W33 |CHECK GROUND SHORT OF HARNESS.
'2192;10_3_:1__'-312 i;}ai J‘i;ssl oL 1) Turn ignition switch to OFF.
1y fgde Baed ot ks “ 2) Measure resistance between ABSCM connector and

chassis ground.

S TRETEEETET=Ts] Cconnector & terminal.
a6 147 a5 [ 49 ﬁ_s;_l,sﬂsalﬂl ] (F49) No. 30 — Chassis ground:
\ | : -’

(F49) No. 24 — Chassis ground:
(F49) No. 23 — Chassis ground:
Bamoss2a|  (F49) No. 31 — Chassis ground:
(F49) No. 3 — Chassis ground:

(F49) No. 51 — Chassis ground:
(F49) No. 50 — Chassis ground:
(F49) No. 4 — Chassis ground:

@ueex) : Is the resistance more than 1 MQ?
. Go to step 8W34.

. Repair harness between hydraulic unit and
ABSCM.
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8. Diagnostics Chart with Troublie Code by ABS Warning Light

sw3a |CHECK HARNESS/CONNECTOR BETWEEN
—— T ABSCM AND HYDRAULIC UNIT.
N (e b e o ;;’) 1) Connect connector to hydraulic unit.
2) Measure resistance between ABSCM connector termi-
nals.

Connector & terminal

v o[ [22]03T2ua]5T26]27]28
F‘@ (F49) No. 30 — No. 1:

(F49) No. 24 — No. 1:

(F49) No. 23 — No. 1:

B4M0O883A

(F49) No. 31 — No. 1:
: Is the resistance between 8.3 and 9.7 Q?

Ges) : Go to step 8W35.

: Repair harness/connector between hydraulic unit
and ABSCM.

sw3s |CHECK HARNESS/CONNECTOR BETWEEN
AN NN EAERE HEN | ABSCM AND HYDRAULIC UNIT.
Measure resistance between ABSCM connector terminals.

0 -'5]1 3213 M 315 316 37 3
Connector & terminal

(F49) No. 3 — No. 1:

\
TSy | (F49) No. 51— No. 1:

(zeTmI7al 70 o or [ ——— (F49) No. 50 — No. 1:

(F49) No. 4 — No. 1:

BAMOBB4A < ) : Is the resistance between 4.3 and 5.3 Q?

GHECK
Ges> - Go to step 8W36.

. Repair harness/connector between hydraulic unit
and ABSCM.

8W36 |CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connector between
ABSCM and hydraulic unit? <Ref. to FORE-
WORD [T3C1].>

. Repair connector.
. Go to step 8W37.

B0 (@
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8W37 |CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

@Hecx : Is the same trouble code as in the current
diagnosis still being output?

Ge=s> : Replace ABSCM.

. Go to step 8W38.

CHECK ANY OTHER TROUBLE CODES

APPEARANCE.

: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

8wa3s

R0
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

X: TROUBLE CODE 52

— ABNORMAL MOTOR AND/OR MOTOR
RELAY —

DIAGNOSIS:

e Faulty motor
e Faulty motor relay
e Faulty harness connector

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

SBF-6 FL1.25B
OO O

@ Relay box

1
|
|
|
|
|
]

BATTERY

@ @ )|

' ZESh
L—éj _____ i

4+—

conér?l | |
module
¢ Hydraulic unit
1 Solenoid valve i
! FL inlet L
| FL outlet I
I—,  FRinlet g
|— FR outlet I
— !—LL RL inlet ,
I— RL outlet |
i RR inlet .
RR outlet I
@ ! Pump motor '
" 1213 __C@__J
[1]2] 415
©
11218l 4falel ZI8 9110 H}]gl? W W[5 [B[7[B] B[00 2] B[R HHBI12][28
EEREIREAEREDESEAEIAE: [ 4 [T JTMTHETH6TA CEEREREIERERE
o 66 67 [ 68 [ 69 | [N [ R BIHIDBIT[TT]T

H4M1113
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8. Diagnostics Chart with Troubte Code by ABS Warning Light

B4MO8B6A

8Xx1 CHECK RESISTANCE OF MOTOR RELAY.

1) Turn ignition switch to OFF.
2) Remove motor relay from relay box.
3) Measure resistance between motor relay terminals.

Terminals
No. 85 — No. 86:

: Is the resistance between 70 and 90 Q?
G=s : Go to step 8X2.
. Replace motor relay.

12V

-

87

IL—, /_o

B[i 8[5l
-

B4M0887A

CHECK CONTACT POINT OF MOTOR
RELAY.

1) Connect battery to motor relay terminals No. 85 and

No. 86.
2) Measure resistance between motor relay terminals.

Terminals
No. 30 — No. 87:

@E:B : Is the resistance less than 0.5 Q?
Ges) : Go to step 8X3.
. Replace motor relay.

8Xx2

87

86 ﬂ 85
30

B4MO088BA

CHECK CONTACT POINT OF MOTOR
RELAY.

1) Disconnect battery from motor relay terminals.
2) Measure resistance between motor relay terminals.

Terminals
No. 30 — No. 87:

: Is the resistance more than 1 MQ?
Gres) : Go to step 8X4.
. Replace motor relay.
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

B84MOB89A

8X4 CHECK SHORT OF MOTOR RELAY.

Measure resistance between motor relay terminals.

Terminals
No. 85 — No. 30:
No. 85 — No. 87:

@;:D : Is the resistance more than 1 MQ?
Ges : Go to step 8X5.
. Replace motor relay.

B4mM08908

8X5 CHECK INPUT VOLTAGE OF RELAY BOX.

1) Disconnect connector (F8) from relay box.
2) Turn ignition switch to ON.
3) Measure voltage between relay box connector and

chassis ground.

Connecior & terminal
(F8) No. 2 (+) — Chassis ground (-):

: Is the voltage between 10 V and 13 V?
@ : Go to step 8X6.

. Repair harness/connector between battery and
relay box, and check fuse SBF6.

84M0831

CHECK INPUT VOLTAGE OF MOTOR
RELAY.

1) Turn ignition switch to OFF.

2) Connect connector (F8) to relay box.

3) Turn ignition switch to ON.

4) Measure voltage between relay box and chassis
ground.

Connector & terminal

Relay installing point No. 87 (+) — Chassis ground
(-):

@?cb : Is the voltage between 10 V and 13 V?
G=s  Go lo step 8X7.

. Replace relay box, and check fuse SBF6.

8X6

106



BRAKES (rex9] 4-4
8. Diagnostics Chart with Troubje Code by ABS Warning Light

CHECK OPEN CIRCUIT IN CONTACT POINT
CIRCUIT OF RELAY BOX.

1) Turn ignition switch to OFF.

2) Disconnect connector (ABS1) from hydraulic unit.

3) Measure resistance between hydraulic unit and motor
relay installing portion.

Connector & terminal
(ABS1) No. 1 — Motor relay installing portion No. 30:

@E@ : Is the resistance less than 0.5 Q?
Ges : Go to step 8X8.
. Replace relay box.

8X7

CHECK GROUND SHORT IN CONTACT
POINT CIRCUIT OF RELAY BOX.

Measure resistance between hydraulic unit and chassis
ground.

Connector & terminal
(ABS1) No. 1 — Chassis ground:
@A?éb : Is the resistance more than 1 MQ?

- Go to step 8X9.
: Replace relay box. Check fuse No. 19.

8X8

CHECK BATTERY SHORT IN CONTACT
POINT CIRCUIT OF RELAY BOX.

1) Disconnect connector from ABSCM.
2) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal

(ABS1) No. 1 (+) — Chassis ground (-):
@ : Is the voltage less than 1 V?
Ges> © Go to step 8X10.

. Replace relay box.

8X9
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

G12]

B4MO793A

CHECK BATTERY SHORT IN CONTACT

8x10 POINT CIRCUIT OF RELAY BOX.

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector and chas-

sis ground.

Connector & terminal
(ABS1) No. 1 (+) — Chassis ground (-):

(cu@ : Is the voltage less than 1 V?
G=s : Go to step 8X11.
- Replace relay box.

B4MO0795C

CHECK OPEN CIRCUIT IN MONITOR SYS-
TEM CIRCUIT OF RELAY BOX.

1) Turn ignition switch to OFF.

2) Disconnect connector (F50) from relay box.

3) Measure resistance between relay box connector and
motor relay installing point.

Connector & terminal
(ABS4) No. 6 — Motor relay installing point No. 30:

@E:x : Is the resistance less than 0.5 Q?
Ges | Go to step 8X12.

. Replace relay box.

8X11
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

o

B4MO0894

8x12 |CHECK OPEN CIRCUIT IN CONTROL CIR-
CUIT OF RELAY BOX.

1) Remove valve relay from relay box.
2) Measure resistance between motor relay installing
point and valve relay installing point.

Connector & terminal
Motor relay installing point No. 86 — Valve relay
installing point No. 30:

: Is the resistance less than 0.5 Q?
. Go to step 8X13.
- Replace relay box.

=]
2(1
5

B4M0B95C

8X13 CHECK OPEN CIRCUIT IN CONTROL CIR-
CUIT OF RELAY BOX.

Measure resistance between motor relay installing point
and relay box connector.

Connector & terminal -
Motor relay installing point No. 86 — (ABS4) No. 4:

: Is the resistance less than 0.5 Q?
Ges  Go to step 8X14.
: Replace relay box.

B4M0B96

8X14 CHECK GROUND SHORT IN CONTROL CIR-
CUIT OF RELAY BOX.

Measure resistance between relay box and chassis
ground.

Connector & terminal
Motor relay installing point No. 86 — Chassis ground:
Motor relay installing point No. 85 — Chassis ground:

: Is the resistance more than 1 MQ?

Ges) - Go to step 8X1S.
- Replace relay box. Check fuse No. 19.
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

[

B4M0897

B4M0897

CHECK BATTERY SHORT IN CONTROL CIR-
CUIT OF RELAY BOX.

Measure voltage between motor relay instaling point an
chassis ground.

Connector & terminal

Motor relay installing point (+) No. 86 — Chassis
ground (-):

Motor relay installing point (+) No. 85 — Chassis
ground (-):

@:;a:@ : Is the voltage less than 1 V?

8X15

. Go to step 8X16.
. Replace relay box and check all fuses.

8X16 CHECK BATTERY SHORT IN CONTROL CIR-
CUIT OF RELAY BOX.

1) Turn ignition switch to ON.

2) Measure voltage between motor relay installing poin
and chassis ground.

Connector & terminal

Motor relay installing point (+) No. 86 — Chassis
ground:

Motor relay installing point (+) No. 85 — Chassis
ground:

: Is the voltage less than 1 V?

Ges) ¢ Go to step 8X17.
. Replace relay box and check all fuses.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4M0898B

CHECK OPEN CIRCUIT IN MONITOR SYS-

a TEM HARNESS.

1) Turn ignition switch to OFF.

2) Connect between terminals No. 10 and No. 1 of ABSCM
connector (F49) with a lead wire.

3) Measure resistance between relay box connector and
chassis ground.

Connector & terminal

(F50) No. 6 — Chassis ground:

@ : Is the resistance less than 0.5 Q?

: Go to step 8X18.
: Repair harness/connector between ABSCM and

relay box.

CHECK OPEN CIRCUIT IN RELAY CONTROL

e SYSTEM HARNESS.

B4M0B99A

1) Connect valve relay and motor relay to relay box.

2) Connect connector (FS0) to relay box.

3) Connect connector to hydraulic unit.

4) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal

(F49) No. 22 — Chassis ground:

: Is the resistance between 70 and 90 Q?
GEsS : Go to step 8X19.

. Repair harness/connector between ABSCM and
relay box.
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BRAKES

B4MOI00A

CHECK GROUND SHORT IN HARNESS

qxe BETWEEN RELAY BOX AND ABSCM.

1) Disconnect connector (F50) from relay box.

2) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal

(F49) No. 22 — Chassis ground:

(F49) No. 10 — Chassis ground:

@E@ : Is the resistance more than 1 MQ?
Ges) : Go to step 8X20.

. Repair harness between ABSCM and relay box.
Check fuse No. 19 and SBF6.

7
29 |30 | 31 ]32]|33[34]35

36

58 61 64

)%
(L

B4MO0901A

CHECK BATTERY SHORT IN HARNESS
BETWEEN RELAY BOX AND ABSCM.

Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal

(F49) No. 22 (+) — Chassis ground (-):

(F49) No. 10 (+) — Chassis ground (-):

6&:;;:0( : Is the voltage less than 1 V?

@ . Go to step 8X21.

. Repair harness between relay box and ABSCM.
Check fuse SBF6.

8X20
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,

[3]alslel7]8]9]lt0
30|31 [32]33]34]|35] 3|37
58 61 64 66 | 67 4 68

\
PHIEI!DJAL&JALMszsIuIm |
Y

474849051 ]52]S3[sa]ss]

[: 75]77 78 | 79 bd 81 BAR] e
ﬂ
oVa

B4MO0901A

<]

CHECK BATTERY SHORT IN HARNESS

pra BETWEEN RELAY BOX AND ABSCM.

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector and chas-

sis ground.

Connector & terminal
(F49) No. 22 (+) — Chassis ground (-):
(F49) No. 10 (+) — Chassis ground (-):

@ : Is the voltage less than 1 V?

Ges : Go to step 8X22.
. Repair harness between relay box and ABSCM.
Check fuse SBF6.

\

Ehm [el7lelslalale]l
38l 3713 [as[aaJaa[32TarJao]2e
68 L 67 | 66 65| 64 61 58

gx22 |CHECK GROUND SHORT AT ABSCM MONI-
TOR TERMINAL.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM terminals.

Cable clamp cover
B4MO815A

B84M1026

Terminal
[ ] No. 10 — No. 1:
°Q° @«scx) : Is the resistance less than 0.5 Q?
bavosoz| (YES) © GO to step 8X23.
. Replace ABSCM.
Band 8X23 CHECK BATTERY SHORT IN ABSCM CON-
Connector cover an NECTOR TERMINAL.

1) Remove band.

2) Remove cable clamp cover.

3) Remove screws securing connector cover.

CAUTION:

Do not allow harness to catch on adjacent parts during
installation.

4) Remove connector cover.
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BRAKES

 S——

B4M1027A

\
&? N EC I 2 I A Y N P
37 | 35 [ 34 [33 [ 32 [ 31 [ 30 | 29

B4MO0903A

\
%QI?JL‘OIH!I?IGIHAHHI
35 33 |R |3

B4MOS03A

w/ R
B4M0808

NOTE: ik
e To install, reverse above removal procedures. ]
e Align connector cover rib with connector hole before

installation.

5) Connect all connectors.

6) Measure voltage between ABSCM connector terminals.

Connector & terminal
(F49) No. 10 (+) — No. 1 (-):

@ : Is the voltage less than 2 V?
Ges : Go to step 8X24.
. Replace ABSCM.

8x24 CHECK BATTERY SHORT IN ABSCM CON-
NECTOR TERMINAL. ‘

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector terminals.

Connector & terminal

(F49) No. 10 (+) — No. 1 (-):

cE@ : Is the voltage less than 2 V?

. Go to step 8X25.

. Replace ABSCM.

8X25 CHECK CONDITION OF MOTOR GROUND.
Tightening torque:

32+ 10 N-m (3.3+1.0 kg-m, 24+ 7 ft-Ib):

@uecx : Is the motor ground terminal tightly
clamped?

Ges)  Go to step 8X26.

: Tighten the clamp of motor ground terminal.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

—

227 ] 2 125 [ 24 [ 23 [ 22 | 2
55 [ 54 [ 53 | 52 | 51] 50 | 49

B4MO0904A

'8X26 CHECK ABSCM MOTOR DRIVE TERMINAL.

1) Operate the check sequence. < Ref. to 4-4 [W15D1].>
2) Measure voltage between ABSCM connector terminals.

Connector & terminal
(F49) No. 22 (+) — No. 1 (-):

@@ : Does the voltage drop from between 10 V
- and 13 V to less than 1.5 V, and rise to
between 10 V and 13 V again when carrying
out the check sequence?

GES Go to step 8X27.
(no> : Replace ABSCM.

B4M0OSO5A

8xa7 CHECK MOTOR OPERATION.

1) Operate the check sequence. <Ref. to 4-4 [W15D1].>
2) Measure voltage between ABSCM connector terminals.
Connector & terminal

(F49) No. 10 (+) — No. 1 (-):

: Does the voltage raise from less than 1.5 V
to between 10 V and 13 V, and return to less

than 1.5 V again when carrying out the check
sequence?

Ges) © Go to step 8X28.
: Replace hydraulic unit.

8X28 CHECK MOTOR OPERATION.
Operate the check sequence. <Ref. to 4-4 [W15D1].>

@E:B : Can motor revolution noise (buzz) be heard
o when carrying out the check sequence?

. Go to step 8X29.
: Replace hydraulic unit.

8X29 CHECK POOR CONTACT IN CONNECTORS.
Turn ignition switch to OFF.

: Is there poor contact in connector between
hydraulic unit, relay box and ABSCM? < Ref.

to FOREWORD [T3C1]. >
Ges> . Repair connector.
: Go to step 8X30.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

—

8X30 CHECK ABSCM. I ':

1) Connect all connectors. Af
2) Erase the memory. |
3) Perform inspection mode.

4) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output? J

G=s ' Replace ABSCM.
. Go to step 8X31. .

CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.
: A temporary poor contact.

8Xx31

B 0
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

Y: TROUBLE CODE 54

— ABNORMAL STOP LIGHT SWITCH —
DIAGNOSIS:

e Faulty stop light switch

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

LHD model Fuse SBF-3  FL1.258
m O OO
Non—Turbo model =
@ T—o0 Stop light
g E !___! I switch >
| u| D g
5
Turbo mode!
® | *
—— ‘
ABS ﬁ
control _]

module

-
T12[3[4]5] — [6]718]3
012 7001 111211301 (i5[16L1 711811320
_219213141516_171819110 T [ TZ [ 13 [ 14 [ 15 [ 16 [ 17 [ 18] 19]
30 (3T [ 3033 [ 35 [3% ][I W0 AT [ 47 [ 43 [ M [ 45 [ 4 [ 47 [ 48 [ 49 [ 50 [ 5T [ D253 [ M4 [ 95
571 58 [59160] b1 16263 B4 65| 66 | 67 | 68 [ 69 (0 [ 71 [ 12 [ B (T4 [ 15[ 6 [T [ T8 |79

H4M 1208
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

RHD mOdel Fuse SBF-3 FL1.25B
—ONO———O~0
No.12
[ ] — . & <}
—0 Stop light w
(35 1)} % § = swi{)ch'g E
O : 2
=
G|.2
) = |
3'G
= |5 =
HE
ABSt |
contro ‘ i i
gl A (Without cruise control)
(With cruise control)
=
112 11213 = 6
012 314 718(S 0N i[T213[1
213141561788 ]G II|12[l3IHI15]Iﬁ[l?[!ﬂl19[203%2!]22]23[24125[25127123
9103 [32[3B[HATHT3% ][I/ PTHTHTOTETMETHTE]Y 105 [2][8]H ,
57|M§b01 B6 167 | 68 [ 69 [0 | /M |72 [ 13|74 [ /5[ T6 (7778
H4M1209
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8Y1 CHECK STOP LIGHTS COME ON.
Depress the brake pedal.

@ : Do stop lights come on?

G=s : Go to step 8Y2.

. Repair stop lights circuit.

8Y2 CHECK OPEN CIRCUIT IN HARNESS.
BN B T NN I AR N T 1) Turn ignition switch to OFF.
BT bebl: bl o b T % 2) Disconnect connector from ABSCM.

3) Depress brake pedal.
4) Measure voltage between ABSCM connector and chas-

L|:| sis ground.

oVe Connector & terminal

= (F49) No. 36 — Chassis ground:

: Is the voltage between 10 V and 13 V?

(YEQD Go to step 8Y3.

: Repair harness between stop light switch and
ABSCM.

B4M0O908A

0

8Y3 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connector between
stop light switch and ABSCM? <Ref. to
FOREWORD ([T3C1). >

: Repair connector.

. Go to step 8Y4.

9§

8Y4 CHECK ABSCM.

) Connect all connectors.
) Erase the memory.
)
)

N —

Perform inspection mode.
Read out the trouble code.

H W

: Is the same trouble code as in the current
diagnosis still being output?
: Replace ABSCM.
. Go to step 8YS5.

0o

8YS CHECK ANY OTHER TROUBLE CODES
APPEARANCE.

: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

: A temporary poor contact.

0 0
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Z: TROUBLE CODE 56
— ABNORMAL G SENSOR OUTPUT

VOLTAGE —
DIAGNOSIS:
e Faulty G sensor output voltage

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

LHD model
= @&
& A
—————— —&
i o ABS
ABS W L1
control % ——————— % Sisensor
module
= gsmeld joint connector
@& -
28] — 5 12131
61718180l [4[5]6] 01213]
i 2]314[516]7]8]9il01|1lI2]I3lI4Ir5[ETI7‘[5|8J_|9 VDN TTBTATHTH]T]28
N[N [T MBI [B[I[O[H[HTLETH 46 [ AT T8 T4 [0 TOI o253 M55
6[57] 58 59 566 |6/ | 6869 |01 |2 BT [T5( 76177178
_ H4M1206
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8. Diagnostics Chart with Troubte Code by ABS Warning Lign:

RHD model
o
_____ o \m——
ABS % ..T_ e _.. eBssensor
control
module

®

6718

8
HRe Hl,

Shield joint connector

(ZBRI56]

23

BISTIOJIT[12]113
3b BIHTHT4

(AR RAN IR AR ARV AR A A AN AN
Q1B TMTHTH]TITBTETOTS[2]E][HATS

Ao
o
Al
ol
o
s
"
o~

b6

I 0
T8 [69 [0 [T

AR ANAR AR

H4M1207‘

821

CHECK ALL FOUR WHEELS FOR FREE
TURNING.

-'

@ T

Have the wheels been turned freely such as
when the vehicle is lifted up, or operated on
a rolling road?

he ABS is normal. Erase the trouble code.

: Go to step 8Z2.

1A
ABS control module
—\@ \ Y [ & _X

8Z2

CHECK SPECIFICATIONS OF ABSCM.

CAUTION

ABSCM.

H4AM1110A

123

Check specifications of the plate attached to the ABSCM.

Is an ABSCM for 4WD model installed on a
FWD model?

Be sure to turn ignition switch to OFF when removing

Ge=s : Replace ABSCM.
- Go to step 823.
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

—

A

r@v@

B )

B4MO911C

B4MO912A

8Z3 CHECK INPUT VOLTAGE OF G SENSOR J

1) Turn ignition switch to OFF. ‘
2) Remove console box.

3) Disconnect G sensor from body. (Do not disconnect'
connector.) !
4) Turn ignition switch to ON.

5) Measure voltage between G sensor connector termi-
nals.

Connector & terminal

(R70) No. 1 (+) — No. 3 (-): 1

: Is the voltage between 4.75 and 5.25 V?

. Go to step 82Z4.
. Repair harness/connector between G sensor and
ABSCM.

824 CHECK OPEN CIRCUIT IN G SENSOR OUT-
PUT HARNESS AND GROUND HARNESS.
1) Turn ignition switch to OFF.

2) Disconnect connector from ABSCM.

3) Measure resistance between ABSCM connector termi-
nals.

Connector & terminal
(F49) No. 7 — No. 45:
@JEED : Is the resistance between 4.3 and 4.9 kQ?

GEs : Go to slep 825.
. Repair harness/connector between G sensqr and
ABSCM.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

/
T[]l
37 it
67 | 68)

B4M0913A

CHECK GROUND SHORT IN G SENSOR
OUTPUT HARNESS.

1) Disconnect connector from G sensor.
2) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal
(F49) No. 7 — Chassis ground:

@ : Is the resistance more than 1 MQ?

. Go to step 826.
. Repair harness between G sensor and ABSCM.

825

{

o1l

35 |36 | 37 8
Heaetote)

B4MO914A

8Z6 CHECK BATTERY SHORT OF HARNESS.
Measure voltage between ABSCM connector and chassis
ground.

Connector & terminal

(F49) No. 7 (+) — Chassis ground (-):

@-E@ : Is the voltage less than 1 V?

: Go to step 827.
: Repair harness between G sensor and ABSCM.

B4MO0914A

8Z7 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to ON.
2) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal
(F49) No. 7 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

Ges) : Go to step 8Z8.
. Repair harness between G sensor and ABSCM.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

Ef

7ZZZZZz2z

H4M 1146

828 CHECK G SENSOR.

1) Turn ignition switch to OFF.

2) Remove G sensor from vehicle.

3) Connect connector to G sensor.

4) Connect connector to ABSCM.

5) Turn ignition switch to ON.

6) Measure voltage between G sensor connector termi-
nals.

Connector & terminal

(R70) No. 2 (+) — No. 1 (-):

: Is the voltage between 2.1 and 2.5 V when G
sensor is horizontal?
G=s : Go to step 829.

: Replace G sensor.

Z 7

HAM1147A

829 CHECK G SENSOR.

Measure voltage between G sensor connector terminals.
Connector & terminal
(R70) No. 2 (+) — No. 1 (-):
: Is the voltage between 3.7 and 4.1 V when G
sensor is inclined forwards to 90°?
Ges>  Go to step 8210.

. Replace G sensor.

8Z10 CHECK G SENSOR. J

Measure voltage between G sensor connector terminals.
Connector & terminal

iNoa2(+) — No. 1 (-):
|voltage between 0.5 and 0.9 V when G
S ir is inclined backwards to 90°?

to step 8Z11.
T'Replace G sensor.

8Z11 CHECK POOR CONTACT IN CONNECTORS.

@ : Is there poor contact in connector between
ABSCM and G sensor? <Ref.to FOREWORD
[T3C1].>

Ges) . Repair connector.

: Go to step 8Z12.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8Z12 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

@l;@ : Is the same trouble code as in the current
- diagnosis still being output?

. Replace ABSCM.

. Go to step 8Z13.

CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouble code.

. A temporary poor contact.

8213

0 O
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4-5 [M100] PEDAL SYSTEM AND CONTROL CABLES
1. Pedal Effort Reducing Mechanism

1. Pedal Effort Reducing Mechanism

The pedal effort reducing mechanism uses a mechanical turnover system as shown below. tis
installed on vehicles which require a iarge force for the clutch pedal.

A: CONSTRLUCTION -

An arm is made integral with the clutch pedal, and spring-hook is connected to the arm end bush-
ing.

3: OPERATION

When the clutch pedal is depressed, point A moves toward point B, spring-hook makes a swing
The pedal depressing effort becomes smail when the prolonged line of the spring-hook passes
over the center of ihe pedai shaft.

G4H0001



PEDAL SYSTEM AND CONTROL CABLES [M2A0] ¢
2. Hydraulic Clutch Pedal System [TUF"®

2. Hydraulic Clutch Pedal System [TURBO]
A: CONSTRUCTION
e | HD model

The hydraulic clutch pedal is connected to the master cylinder (which produces oil pressure)
arod. The accelerator pedal and brake pedal are secured to the same bracket.

G4HOQ'
1. Brake anc ciutch pedal bracket
2. Clutch pedal
3 Brake pedal



4-6 [M100] HEATER AND VENTILATOR

1. Heater System

1. Heater System

The heater control unit is located in the middle portion of the instrument panel.

The heater unit is provided with mode doors and an air mix door. The intake unit is provided with

an intake door and blower motor. The heater unit and the intake unit are regulated by their control
units.

Fresh outside air is introduced into the compartment through the center and side ventilator grilles
when the blower fan is operated.

All models are equipped with the front zide window defroster.

A: LHD MODEL
@
=l

=
>IN <~®

1
‘ i
‘:.._7; w H | J'T
- \ 7
1 N, Vv |
i ~®
Enf ]IIII]
$ {
@ @
® L~ - u > ®
O O VIRV
® ®
H4H1096A
@ Front defroster outiet @ Fresh inlet air ® Intake door
@ Side defroster outlet @ Recirc air ) Heater core
®@ Center outlet ® Vent door @® Evaporator (A/C model)
@ Side outlet @ Heater door ® Blower fan
® Frontheater outlet @ Detroster door
& Rear heater outlet @ Air mix door
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2. Switch Function

HEATER AND VENTILATOR

2. Switch

Function

[ ofF1 2 3 48@)

(a===8)

L/A/C (1) y

‘ Indicator "ON OFF
1 | A/C switch Compressor ON OFF
*: When fan switch is "ON”, indicator light and compressor turn “ON".
Switch positicin
2 | Recirc switch (:@ @
intake door position Recirc Fresh
Switch position 1 2 3 4
3 | Fan switch
Fan speed 1st 2nd 3rd 4th
i Temperature control Outlet air temperature can be variably controlled from COLD to HOT.
switch
Switch position > 5
55 Uﬁ opﬁ 62 0T
5 | Mode selector switch
Air outlet Vent Vent Heat DEF DEF
Heat Heat

H4H1036
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3. Mode Selector Switch and Air Flow

3. Mode Selector Switch and Air Flow
A: AIR FLOW

. B 7 Air flow
ition LHD model RHD model
DEF
@@o
DEF/HEAT
HEAT
30
Bl - LEVEL
Iy
N gy ::>¢ Ty
bl
T 3 L |
: .’/\:_u_._
A & T MeT
VENT " \n -

H4H1
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3. Mode Selector Switch and Air Flow

B: AIR DISTRIBUTION RATIO

Figure shows air distribution ratios correspcnding to mode door position.

(%) "
100 —

80 —

60 —

40 —

20 —|
. .

| |

| |

{ |

l ‘ l
VENT BILEV HEAT HEAT/DEF DEF

Mode door position

G4H0030
C: SYSTEM FLOW
7= Vent door e
:
Mode selecior | (Cable) : Air
i e e R AP —— - .' = =
swith : Hener daor outlet
E
1=<=im Def. door -
Cable
RECIRC switch -------------( ----- — b Intake door ---| Freshor
recirc
] (Cable) - ;
Temp.control switch f=f==v=e----crccccmcrmmcancncannn Air mix door - ---| Outlet air
temperature
Heater control unit
H4H1038
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4. Blower System

4. Blower System

Operation of the blower relay is controlled by turning ON and OFF the ignition switch. When the
ignition switch is ON and the fan switch is operated from 1st to 4th speed, electric current from the
battery goes through the blower motor, the resistor, the fan switch and ground. The resistor is
switched by the position of the fan switch, and controls the blower motor speed from st to 4th.

Btower
RS motor Resistor

0 oMy
= 15A }__ B T =

. Blower ‘
relay |
OFF
1G switch (ON) ; | O— .—O
2 O O0O+0
10A 3 @ L)
« 1O O+O+HO
Fan switch |

H4H1097
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1. Air Conditioning Cy:le

1. Air Conditioning Cycle
A: GENERAL

The refrigerant flows in the standard pattern, that is, through the compressor, the condenser, the
receiver drier, through the evaporator, and back to the compressor.

The refrigerant flow through the evaporator coil is controlled by an externally equalized expansion
valve, located inside the evaporator case.

The compressor repeats on and of to maintain the evaporator temperature within a specified
range. When the evaporator coil temperature falls below a specified point, the thermo control am-
plifier interrupts the compressor operation. When the evaporator coil temperature rises above the
specification, the thermo control amplifier allows compressor operation.

The refrigerant system is protected against excessively high or low pressures by the dual switch.
located on the recewver drier. If the system pressure rises above, or falls below the specifications.
the dual switch opens to interrupt compressor operation.

223 High-pressure (R Low-pressure

gas liquid
\
’ﬁ ) (C__)MHigh-pressure [___] Low-pressure
! liquid gas
Compressor T A
S |
) | -
1
1l
Outside air w
t ( U

Condenser

Condenser

! fan motor

g

Blower motor

Expansion valve

Receiver drier

Pressure switch (dual switch)

G4H0302
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2. Compressor

2. Compressor
A: LHD MODEL
1. GENERAL

The vane rotor type compressor turns around the center axis of the elliptical cylinder, and the
vanes, with their ends in contact with the inside wali of the cylinder, move up and down the rotor
grooves. The vanes are positioned around the rotor, each equally spaced apart from another. Both
sides of the cylinder are sealed by side blocks. The space, enclosed by the neighboring vanes,
two side blocks, outer circumference of the rotor and inside wall of the cylinder, becomes smaller
as the rotor turns, thereby compressing the internal gas. When the end of a vane sliding on the
inside wall of the cylinder goes past the suction port, the vane closes the suction port. The com-
pression stroke starts at the position. When the gas ahead of the vane is compressed and dis-
charged through the discharge valve, the nextvane is already or the suction stroke. Since suction
and compression of the gas are separately performed in this manner, the compressed gas left be-
hind in the discharge port never returns to the suction port. Since no suction valve is required, there
is no '0ss caused by a suction valve. (A low pressure check valve is provided on the front head
and a high pressure trigger valve provided on the rear head to apply a pressure 1o the back plane
of vane.)
—A

@ @ ©)
aea)] [ 1
+—G
4
—®
& Suction port @ Oil separator Z Rotor shaft G4H0303
& Vane ® Discharge port ® Discharge valve
@ Thermal protector ® Rotor ® cCylinder
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2. Compressor

2. FUNCTION

During the period the truly round rotor turns through half a rotation (180 degrees), a cycle of the
suction, compression and discharge sirokes is completed. Each time the rotor turns through a
rotation (360 degrees), the vanes comgiste two cycles each, or 10 cycles in total.

1) Suction )

The refrigerant gas, that leaves the evaporator as the compressor turns, enters the low pressure
chamber of the compressor, and is drawn in from the suction port as the vanes turn.

G4H0304
@ Suction port
@ Discharge port
@ Discharge valve

2) Compression

When suctiori is completed, the refrigerant gas in the cylinder chamber enclosed by the vanes is
compressed as the vanes rotate. i this case, air tightness between the vane ends and cylinder
inside surface is maintained by a lubricant.

G4H030S5
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2. Compressor

3) Discharge

When continuous compression causes the pressure in the cylinder chamber to rise to the extent
that the pressure exceeds the pressure in the high pressure chamber, the refrigerant gas is dis-
charged. Even when the pressure in the cylinder chamber is lower than that in the high pressure
chamber, the cylinder gas never flows back to the cylinder chamber, as the discharge valve is
pressed into the closed position by the pressure in the high pressure chamber.

The compressor repeated the above-mentioned cycle. Each time the rotor turns through a rotation,
thefive chambers partitioned by the vanes in the cylinder go through the suction, compression and
discharge strokes twice each.

G4H0306
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2. Compressor

3. TRIGGER VALVE

To ensure that when the compressor is started, the vanes move out smoothly under all conditions.
and minimize the noise that wili be produced when the vanes strike the cylinder at the time, a mech-
anism combining the low pressure side check valve and high pressure side trigger valve has been
adopted. When the vehicle is parked for a long period in the middle of summer for example, the
suction side pressure may be slightly higher than the discharge side pressure. When the compres-
sor is started under such a condition, ire low pressure side check valve introduces the low pres-
sure side gas to the back plane of vane, thereby causing the vane to move out.

When the compressor starts comoression, the check vaive is closed by the vane back pressure.

When the balance pressure or discharge side pressure is slightly higher, the high nressure side
trigger valve, immediately after the cor.pressor has been started, introduces the high pressure
side pressure tc the back plane of vane, thereby causing the vane to move out.

When the comoressor normally starts ccmpression and causes the discharge pressure torise, the
trizger valve closes.

@
T Trigger valve & Vane
g Check valve g High pressure s:de
Bal! Low pressure side
@ Spring G4H0307
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2. Compressor

1) When compressor is stopped

The pressure in the compressor is maintained constant, as the valves are kept in the opened state
by springs.

2) When compressor is restarted

When the compressor resumes rotation, the high pressure side trigger vaive is placed in the
opened siate, thereby applying the high pressure side pressure directly to ine back plane of vane
to cause the vane to move out.

®
High pressure gas ’_\_/—/vL[
g L / Valve opens to supply high

(Pressure lower)
% pressure side pressure directly

to back plane of valve.

J

&> 1o back plane ot valve

@ Trigger valve

@ Ball G4H0308
@ Spring

3) When compressor is in regular operation

When the high pressure side pressure rises to the exteni that it overcomes spring action, the valve
closes, and the centrifugal force causes the vane to move out.

High pressure gas

Trigger vaive closes.
(Pressure targer) S /

The vane is pressed against
the cylinder by the centrifuga! force.

@ Ball
@ spring G4H0309
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2. Compressor

4. COMPRESSOR SAVING SENSOR

The compressor saving sensor, mounted on the surface of the compressor case, forces the com-
pressor to the OFF state when the gas temperature rises or the case surface temperature becomes
abnormally high due to poor lubrication.

When the compressor case surface temperature falls, the compressor restarts.

=

P *

% Temperature rise caused by excessively
small amount of refrigerant

140 £ 5°C (284 + 9°F) (ON)

OFF

ON a

125 1+ 5°C (257 £ 9°F) (OFF)

Operating characteristics
H4H1119A
1 O-ring
@ Hamess
@ Point
4) Case
(5 Compressor shell
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2. Compressor

5. MAGNET CLUTCH

The magnet clutch serve to transmit engine power to the compressor unit. it is built into the com-
pressor shaft. When current flow through the magnet clutch coill, the drive plate is attracted so that
the pulley and compressor shaft rotate as a unit. When the compressor is not in use, the pulley
alone rotates freely.

/
\
\
L\\
L/
|
G4H0311
® Compressor unit @ Magnet clutch coll
@ Rotor shatt ® Drive plate
@ Clutch pulley ® Front bearing
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2. Compressor

B: RHD MODEL
1. GENERAL

The vane rotary type compressor has five vanes fitted in the rotor mounted on the shaft. The centrif-
ugal force produced by rotation of the rotor in the elliptical cylinder causes the vanes to move out
and change the volumes in the areas surrounded by the rotor and cylinder. Suction, compression
and discharge take place 10 times per rotation. A roll type valve is used on the discharge side
only. Shaft seals are provided for the shaft and front head to maintain air tightness in the compres-
sor. A trigger valve is provided in the front head to apply a back pressure to the vanes. The com-
pressor is charged with the specified quantity of compressor oil which is forced to all the parts for
fubrication by the discharge pressure of the refrigerant.

B4H0744

{ Front head @& Rotor @ Front side block
@ Rear head @ Rear side block @ Frontbearing
@ Check valve @' Roll valve @ Magnet clutch
4, Rear bearing ® Cylinder @@ Shaft seal

& vane @ Temperature sensor @ Trigger valve

10
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2.Compressor

2. FUNCTION

Rotation of the shaft changes the volumes in the areas surrounded by the rotor, vanes, cylinder and
side block, thereby accomplishing the functions of suction, compression and discharge.

1) Suction

The low-pressure gaseous refrigerant forced out from the evaporator by rotation of the compressor
passes from the suction side of the rear head through the check valve and enters the low pressure
chamber in the rear head. The gaseous refrigerant is drawn into the cylinder by rotation of the
vanes from the two suction ports provided in the side block. Air tightness in the cylinder chamber
is maintained by the compressor oil.

& Rotor @ Rearhead @ Vane
2 Retrigerant & Low-pressure chamber ‘8 Drnive shaft
@ Check valve € Rear side block B4HO0745

2) Compression
Further rotation after suction makes the cylinder chamber smailer, thus the compression starts.

® Drive shaft @ Refrigerant B4H0746

11
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2. Compressor

3) Discharge

When the refrigerant pressure in the cylinder chamber exceeds the high pressure value, the rol
valve opens to discharge the refrigerant through the pipe portion jointly provided in the front side
block into the high pressure chamber in the front head. The gaseous refrigerant in the high pres-
sure chamber is led through a baffle to separate the compressor oil contained in the gaseous re-
frigerant before it is forced to the high pressure piping.

@ Front head @ Rolivalve @ High-pressure chamber
(2 Refrigerant (Discharging) ® Front side block
® Refrigerant (High-pressure) ® Pipe B4HO747

3. TRIGGER VALVE

This mechanism is designed to maintain proper vane back pressure to allow the vanes to move
out with ease when the compressor starts. The trigger valve is provided in the side block, and a
ditch called the K-ditch is provided in the side block rotor surface. The trigger valve has a ball
combined with a spring. When vane chattering readily occurs like when the compressor starts or
when the difference between the high and low pressures is small, spring action causes the valve
to open to provide additional back pressure to the vanes, thereby assuring smooth operation.

o

@ K-ditch ®@ Check ball

® Front head @ Spring B4H0748

12
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2.Compres

1) When compressor starts or when load is low

When the compressor starts or when the load is low (the high pressure value is low), the trigc
valve is opened by spring action to apply the pressure of the high pressure chamber to the ba
plane of vane to prevent vane chattering.

@ High-pressure chamber ® valve
@ Trigger valve (Open) @ Rotor B4HO7<

2) When compressor is in regular operation

When the pressure in the high pressure chamber of the compressor increases, the pressure diff
ence closes the trigger valve against spring action. The 0il port pressure 0f the side block is a
plied to the back plane of vane to maintain proper back pressure.

® High-pressure chamber @ valve
@ Trigger valve (Shut) @ Rotor B4HO7E

13
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2. Compressor

4. CHECK VALVE

A plate and spring are provided on the suction side of the rear head. When there is a large differ-
ence between the high and low pressures immediately after the compressor has stopped, reverse
rotation of the compressor could cause counter flow to the evaporator, as no suction valve is pro-
vided. For this reason, a check valve is provided to prevent counter flow. Immediately after the
compressor has stopped, the high pressure refrigerant forces the check valve up to close the suc-
tion side piping passage and prevent counter flow from the high to low pressure side.

d Refrigerant suction port @ Spring ® Refrigerant
@ Plate @ Check valve B4HO751

5. LUBRICATION

The oil in all the parts is forced up from the bottom of the front side block along the oil passages
by the pressure on the high pressure side to lubricate the rotor front end. The oil passed through
the oil port at the bottom of the cylinder lubricates the rear end of the rotor. The oil that has lubri-
cated each of the ends of the rotor is returned to the low pressure side by the internal pressure of
the compressor.

The oil contained in the gaseous refrigerant returned from the evaporator passes through the low
pressure chamber and lubricates the rear bearing. Furthermore, the oil passes through the guide
hole provided in the drive shaft and lubricates the front bearing and shaft seal betfore returning to
the suction portion of the cylinder.

Since the pressure in the suction portion of the cylinder is slightly lower than that in the low pressure
side, the oil that has Ilubricated all the parts is returned to the suction chamber.

® Front bearing 4 Low-pressure chamber @ High-pressure chamber
@ vane & Rotor ® Shattseal
@ Rear bearing ® Oil port B4HO752

14
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2.Compressor

6. TEMPERATURE SENSOR

The temperature sensor is provided on the front head. When the compressor becomes abnormally
hotbecause of shortage of the refrigerant, etc., the magnetic clutch is causedto disengage to stop
the compressor for protection. When the temperature in the compressor falls, a reset is made to
let the compressor resume operation.

160 + 5°C
{320 + 9°F) ON

OFF

ON
135+ 5°C

(275 £ 9°F) OFF

B4HO0753A

15
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3. Condenser

3. Condenser
A: MECHANISM

The high-temperature and high-pressure gaseous refrigerant discharged from the compressor is
cooled down and turned into the liquid state in the condenser which is cooled by the ambient air
delivered by the cooling fan.

The condenser is composed of tubes and radiating fins.

The heat from hot refrigerant radiates to the ambient air when high-temperature gaseous refriger-
ant passes through the condenser tubes.

LHD model

—

RHD model

H4H1170A

@ Refrigerant inlet (High pressure gas refrigerant)
@ Refrigerant outlet (High pressure liquid refrigerant)

16
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4. Receiver Drier

4. Receiver Drier

A: MECHANISM

The amount of refrigerant circulating varies with the heatload changes. The receiver drier supplies
the amount of refrigerant necessary for the cycle according to such changes.

1) Itremoves bubbles from the condensed refrigerant sothatonly liquid refrigerant may be deliv-
ered to the expansion valve. (If bubbles are present, the refrigerant passing through the expansion
valve varies in quantity, temperature, and pressure, resulting in insufficient cooling.)

2) It removes moisture from the refrigerant.
3) Itremoves foreign substance from the refrigerant.

4)  When abnormal high temperature <More than 105°C (221°F)> in A/C system melt the fusible
plug and then release the refrigerant from receiver drier. (RHD model)

Thereceiver-drier consists of a strainer to remove foreign substance, desiccantto absorb moisture
from refrigerant.

1. LHD MODEL

H4H1120A

® Head block - flat ® Body

@ inlet (6) Dual switch
@ OQutlet @ Strainer
@ Inside pipe @ Desiccant

17
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4. Receiver Drier

2. RHD MODEL

=

]

Yy 1+—®

T

®
£

U

@ Head block - flat
@ Outlet

@ Inlet

@ Retainer upper
® Desiccant

® Retainer lower
® Body

® Inside pipe

® Pressure switch
® Fusible plug

18
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4. Receiver Drier

B: DUAL SWITCH
1. LHD MODEL

The dual switch is located in the high-pressure line of the refrigeration cycle. It consists of a dia-
phragm which receives pressure, diaphragm springs, pin and contact points. Two types of con-
tact points are used. One type activates when the internal pressure is low or when it is too high
while the other type controls the operation of the condenser fan.

e Prevention of operation when there is no gases in the line due to absence of refrigerant — (during
low-pressure operation)

e Protection of refrigeration cycle from abnormal refrigerant pressure rise — (during high-pressure
operation)

186 * 3
(1913,
2750
ON _
High-low pressure cut Ciff
contact points Z] 592 1 196
(6 + 2. 85 + 28)
kPa  off
(kg/em2,
ps|) 176 £ 29 2.746 +98
(1.8£ 03, (2811,
255 t4.4) 398 + 14) H4H1026A
® Point terminal ® Diaphragm
@ High switch ® O-ring
@ Low switch @ Rod
@ Disc

19
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4. Receiver Drier

Abnormal low-pressure operation

e All contact points are open (OFF) since the tension of the diaphragm springs is greater than re-
frigerant pressure.

e Approx. 186 kPa (1.9 kg/cm?2, 27 psi) < P < approx. 1,471 kPa (15 kg/cm2, 213 psi)

When refrigerant pressure is greater than 186 kPa (1.9 kg/cm?, 27 psi), diaphragm spring is in-
verted so that low switch is opened (OFF).

High switch
i “ON"

Low switch
‘OFF

t

Abnormal low pressure
Approx. 186 kPa (1.9 kg/cm?, 27 psi) or less

G4H0976

20
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4. Receiver Drier

Abnormal high-pressure operation

When refrigerant pressure is greater than 2,746 kPa (28 kg/cm?, 398 psi), diaphragm spring is In-
verted so that high switch is opened (OFF) and low switch is closed (ON).

High switch
“OFF"

Low switch
“ON”

1 ]

Abnormal high pressure

Approx. 2,746 kPa (28 kg/cm?, 398 psi) or more
. H4H1121A

21
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4. Receiver Drier

2. RHD MODEL

The dual switch is located in the high-pressure line of the refrigeration cycle. It consists of a dia-
phragm which receives pressure, diaphragm springs, pin and contact points. Contact point acti-
vates when the internal pressure is low or when it is too high.

e Prevention ofoperation whenthere isno gases inthe line duetoabsenceofrefrigerant — (during
low-pressure operation)

e Protection of refrigeration cycle fromabnormal refrigerant pressure rise — (during high-pressure
operation)

+57
27 ) Dift
High-low pressure [ 523:2 e
cut contact points 85 + 28)
kPa F
2
(kglem?, 1767+ 29 2,648 + 196
psi) (1.8+0.3, 27 %2,
25.5+ 4.4) 84 + 28)
H4H1172A
@® Point terminal ® O-ring
@ Contact ® Rod
@ Disc @ Diaphragm spring A

@ Diaphragm spring B

22
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4. Receiver Drier

Abnormal low-pressure operation

Contact pointis open (OFF) since the tension of the diaphragm spring A is greater than refrigerant
pressure. [P < approx. 176 kPa (1.8 kg/cm?, 26 psi)]

Abnormal low pressure
Approx. 176 kPa (1.8 kg/cm?, 26 psi) or less
(Low pressure “OFF") H4H1173A

23
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4. Receiver Drier

Abnormal high-pressure opération

When refrigerant pressure is greater than 2,648 kPa (27 kg/cm?2, 384 psi), diaphragm spring Biis
inverted so that switch is opened (OFF).

(

t

Abnormal high pressure
Approx. 2,648 kPa (27 kg/cmZ2, 384 psi) or more
(High pressure “OFF™) H4H1174A

24
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5. Evaporator

5. Evaporator

A: MECHANISM

An airstream produced by a blower passes through the cooling fins and tubes. This air is warmer
than the refrigerant and gives up its heat to the fins, tubes and then to the refrigerantitself. As the
low pressure refrigerant moves through the evaporator, heat given up by the air passing through
the evaporator causes the refrigerant to begin to boil. By the time the refrigerant has passed
through the evaporator, it becomes a vapor. As the heat is absorbed by the boiling refrigerant, the
fins and tubes turn cold and in turn cool the air passing over them. Moisture contained in the air
condenses to water drops as it passes around the cooling tubes and fins of the evaporator. Water
and dirt are then discharged outside the vehicle through the drain hose.

The evaporator is a laminated type and consists of thin, rectangular aluminum plates arranged in
many layers and fins that are attached between them. The operation of the evaporator is as follows:

Misty refrigerant (very close to liquid form) from the expansion valve at a low pressure, enters the
lower tube of the evaporator, where it soaks up heat from the compartment. The refrigerant boils
and vaporizes quickly due to the rapid heat exchange. Then the refrigerant is pushed upward by
the force of the bubble generated during the exchange and passes evaporating into the upper
tube. When it reaches to upper tank, the refrigerant is in a thoroughly vaporized form.

The evaporator has a single tank, and its surface has been given a multiple treatment.

e Rustproof treatment
e Waterproof treatment
e Moldproof treatment

LHD model
2
2%
Z2 Vaporized refrigerant
=2
Tube
Coolair -
) Warm air which
¢ - contains moisture
RHD model o8 AR

/A i Drops of water

From —_
receiver drier

—= Misty refrigerant =

H4H1175A

@ Outlet
@ Inlet

25
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6. Expansion Valve

6. Expansion Valve
A: LHD MODEL
1. MECHANISM

The expansion valve is attached to the evaporator inlet and outlet pipe. It converts high pressure
liquid refrigerant which comes from the liquid tank to misty, low pressure refrigerant, and delivers
to the evaporator. Being at low pressure and low temperature, the liquid refrigerant evaporates
in the evaporator removing heat from the compartment. It automatically controls the flow rate of
refrigerant to obtain the necessary cooling ability required by the fluctuating heat load.

The refrigerant temperature is sensed by the temperature sensing element installed at the low
pressure refrigerant passage in the expansion valve, and the flow rate of the refrigerant is con-
trolled by changing the lift of the valve ball at the high pressure side.

Temperature
sensing element

— a,

Ty
B 5,//) s
%~

Diaphragm

From Evaporator
(Low pressure)

Crifice

7
LW From
i <__—I’eceiver

To Evaporator
(High pressure)

drier

Valve ball

H4H 11234
2. FUNCTION

Iif the heat load of the air conditioner system increases, the refrigerant temperature at the evapora-
tor outlet rises and therefore increases the pressure Py at around the temperature sensing area.
As this pressure Py becomes higher than the resultant force of evaporator outlet (low pressure side)
pressure P2 andthe spring force F (P41 > Po + F), the diaphragm is pressed down, opening the valve
ball connected to the diaphragm to increase the flow of the refrigerant.

If the heat load decreases, the action contrary to the one mentioned above takes place, closing
the valve to decrease the flow of the refrigerant.

s i

W

-

H4H1124
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6. Expansion Valve

B: RHD MODEL
1. MECHANISM

The expansion valve atomizes the high pressure liquid refrigerant from the receiver/drier by the
throttle orifice. It controls the orifice valve (needle valve) opening to obtain the optimum heat ex-
change in the evaporator.

The expansion valve consists of the heat sensitive tube, diaphragm, needle valve (ball), ball seat
and adjusting screw.

The heat sensitive tube (refrigerant is filled) is installed directly on the evaporator outlet pipe.

Diaphragm

Valve ball

Spring

Outlet

H4H1176A
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6. Expansion Valve

2. FUNCTION
The operation of the external equalizer type is as follows.

The expansion valve opening is automatically controlled by the functions of three force: the pres-
sure of the temperaturg-sensing bulb (P4) containing gas, the pressure at the evaporator inlet (Pa),
and the force of the spring (F).

Temperature-sensing bulb pressure (P4)
....... Forces the diaphragm downward (opens the valve).

Pressure at the evaporator inlet (P5)
....... Forces the diaphragm upward (closes the valve).

Force of the spring (F)
....... Forces the ball upward (closes the valve).

A: Condition of the valve with the compressor in off.
Since the temperature around the evaporator is constant, the pressure in the evaporator is equal
to that of the temperature-sensing bulb. Therefore, the force of the spring is greater than these
pressures and the pressures are in the following condition:

Py=P2

P1 < P2 +F

That means, the valve is closed with the ball pushed upward.

B: Operation of the valve with the sensing bulb at low temperatures

(When the temperature is low at evaporator outlet)

As the temperature of the compartment decreases, the heat load applied to the evaporator be-
comes less, and the temperatures at the evaporator outlet, and the sensing bulb drop. According-
ly, the valve tends to close, reducing the amount of refrigerant.

Pi<Po+F
The amount of refrigerant is reduced.
C: Operation of valve with the sensing bulb at high temperatures
(When the temperature is high at evaporator outlet)
As the temperature of the compartment rises, the heat load applied to the evaporator becomes

greater, and the temperatures at the evaporator outlet, and the sensing bulb increase. Therefore,
the valve tends to open, allowing more refrigerant to flow.

Py>Po+ F
The amount of refrigerant is increased.

H4H1177A
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7. Compressor Clutch “ON" Delay System — 8. Compressor Control System

7. Compressor Clutch “ON” Delay System

When air conditioning system relay operates, a signal is entered into engine control module. En-
gine control module then judges engine operation and activates A/C cut relay. Maximum clutch
“ON" delay occurs 0.8 seconds after A/C cut relay activates.

A/C relay
10A —
IGN —N\Lo— + < o
3 Lo
High-low
pressure switch
AC i
switch L_J Thermostat ‘
L )
- ] Engine
]_ 3:::, control
A/C cut relay module

J_Compressor l

H4H1178A

8. Compressor Control System
A: GENERAL

NOTE:
Circuit diagram of air conditioning system. <Ref.to 6-3 [D5003]>

1)  When the A/C switch and fan switch are turned ON, the A/C relay activates. The compressor
and F.1.C.D. are turned on, and then the main and sub fans also operate. Blower relay operates
to direct the air flowrate determined by FAN switch position.

2) Thethermo amplifier activates to stop the compressor clutch, FI.C.D., and main and sub fans.

3) When the “High-Low" pressure switch operates, the compressor clutch and F.I.C.D. stop but
the main and sub fans are operating.

4) When the fan control switch operates, both the main and sub fans operate.
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4-7 [MsBO] AIR CONDITIONING SYSTEM

8. Compressor Control System

B: THERMO CONTROL AMPLIFIER

The thermo control amplifier disconnects the magnet clutch circuit to prevent the evaporator from
becoming frosted when the temperature of the evaporator fin drops close to “2°C (36°F)". As the
evaporator is cooled, the thermistor (located on the evaporator fin) interrupts the "base” current
of the ampilifier. This in turn deenergizes the A/C relay coil, which in turn disconnects the magnet
clutch circuit.

Thermo control amp.
operation °C (°F)

1.5%0.5(2.7 £0.9)

A/C rela
el g J-, T o magnet - {=— ON
' ———— clutch LHD mode! [ ——
| i |
] []
' 1 \
O TV OFF—
AICiS - T _;' 3.0+£0.5(54 +£0.9)
+12V
35+0.5(6.3+0.9)
Comparator A o
RHD model OFF \

—— 5.0 0.3 (9.0 05)

................

Evaporator -
Thermo control amplifier

H4H1179A

C: ACCELERATION CUT SYSTEM

The A/C switch turns the A/C system on or off. The on-off operation of the switch is transmitted to
the ECM.

The A/C cut relay breaks the current flow to the compressor, through the use of an output signal
from the ECM, for a certain period of time when a “full-throttle" signal (emitted from the throttle sen-
sor) enters the ECM while the compressor is operating. This prevents the degradation of accelera-
tion performance and stabilizes the main fuse box located on the left side of the engine compart-
ment.

+12V =0
A/C switch
r===l==1
AC i
cut : 6[] :
relay | '
T o4
Throttle sensor @
T
! = To magnet
w clutch
Accelerator pedal G4H0346

Engine control module
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AIR CONDITIONING SYSTEM

[(M8DO0]
8. Compressor Control System

D: F.I.C.D.

The F.I.C.D. increases engine idle speed when the compressor is turned ON.

The Engine Control module activates the by-pass air control solenoid valve in advance to control
the amount of by-pass air flowing through the throttle body in relation to the signal emitted from the

A/C switch, so that the proper idle speed specified for each engine load is achieved.

By-pass air
control solenoid
input signal valve (F.1.C.D.)
Engine
AJC switch cotrol
module
~ -
™ Air
G4H0347
Idle speed
F.I.C.D. in operation F.I.C.D. not in operation
Neutral D-range Neutral D-range
MT 850 + 50 - 700 £ 50 -
AT 850 + 50 700 + 50 700 + 50 650 + 50
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4-7 [M8E0) AIR CONDITIONING SYSTEM

8. Compressor Control System

E: FAN CONTROL

The main fan and sub fan are switch turn ON and OFF, according to the operating modes shown
in the following table.

1. NON-TURBO MODEL

Engine coolant temperature
Less than 95°C Between 95 and 99°C More than 100°C
Vehicle speed Aéggs;?- (Less than 203°F) (Between 203 and 210°F) (More than 212°F)
Operation of radiator fan | Operation of radiator fan | Operation of radiator fan
Main Suv Main Sub Main Sub
Less than 19 km/h OFF OFF OFF ON OFF ON ON
(Less than 12 MPH) ON ON ON ON ON ON N
Between 20 and 69 km/h OFF OFF OFF ON OFF ON ON
(Between 12 and 43 MPH) ON ON ON ON ON oN oN
Between 70 and 89 km/h OFF OFF OFF OFF OFF ON ON
(Between 43 and 55 MPH) ON ON OFF ON ON ON oN
More than 90 km/h OFF OFF OFF OFF OFF ON ON
{MereithamEs MEH) ON OFF OFF ON OFF ON ON
2. TURBO MODEL
Engine coolant temperature
Less than 92°C Between 92 and 95°C More than 96°C
Vehicle speed A;?e :gg: (Less than 198°F) (Between 198 and 203°F) (More than 205°F)
Operation of radiator fan | Operation of radiator fan | Operation of radiator fan
Main Sub Main Sub Main Sub
Less than 19 km/h OFF OFF OFF OFF OFF Low Low
Lessihiag TeiMRi) ON Low Low Hi Hi Hi Hi
Between 20 and 69 km/h OFF OFF OFF OFF OFF Hi Hi
(Between 12 and 43 MPH) oN o i vy i i i
Between 70 and 105 km/h OFF OFF OFF OFF OFF Hi Hi
(ESteen 4Siandis MPl) ON Low Low Low ow | i Hi
More than 106 km/h OFF OFF OFF OFF OFF Hi Hi
(More than 66 MPH) ON OFF OFF Low OFF Hi Hi
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BODY AND EXTERIOR [M13A1]  5-1

13. Sunroof

13. Sunroof

The sunroof has two operating mechanisms. One raises the rear of the slide panel for ventilation
and the other fully opens the panel.

The sunroof also has the following features:
e Use of the outer slide type provides the sunroof function despite the small size of the roof.

e The reduced thickness of the roof provides extra-overhead clearance in the passenger
compartment.

e Die-cast aluminum is used for roof components, thus reducing weight.
e Sheet metal components are copper-plated for rust proofing.

Fully closed — tilted-up — Pause after tilt-up — Slides to rear in tilted-up mode —
When opened:  Fully open

(Fully closed —+ 0.5 — 1.5 sec — Pause after tilt-up —+ 5.0 — 6.0 sec —+ Fully open)
Operation
(Operating time) Fully open — Slides to front in tilted-up mode — Pause with 150 mm (5.91 in) open
When closed: — From tilt-up to tilt-down while sliding — Fully closed

(Fully open —+ 2.5 — 3.5 sec + Pause with 150 mm (5.91 in) open -+ 3.0 — 4.0 sec
— Fully closed)

A: TILT-UP MECHANISM
1. OPERATION

e The lower panel installed with the outer panel is secured to the lifter.
e When the "“OPEN" switch is pressed, the slider is pulled back by the motor.
e The slider guide pin moves along the guide hole to tilt the rear of the lifter up.

e When the "OPEN" switch is pressed again, the slider is pulled back further. Since the slider guide

pinislocated at the rear end of the lifter guide hole, the lifter and slider move back as a unit to open
the sunroof.

Lower panel—.

~ /.
F g
_ Lower mnelf\% / ’
7 " ; &5 <

Slider -

Lifter

GSH0065 . G5H0066
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5-1 [M13B1) BODY AND EXTERIOR

13. Sunroof

B: SUNROOF MOTOR
1. CONSTRUCTION

The sunroof motor consists essentially of a motor, timing gear and limit switch. The timing gear is
provided with a pinion gear cam mechanism, and the limit switch turns the relay on or off according
to the tilt-up position of the slide panel.

Limit switch

Motor

Timing gear
GSH0067

C: LIMIT SWITCH
1. CONSTRUCTION

This switch closes or opens according to the tilt-up position of the slide panel. It also activates when
the slide panel reaches the 150 mm (5.91 in) open position.

Close switch RELAY
e
—|—+o
Open switch |—C@]
Battery — | Mcwr
= ¥
’L Limit switch
c .c\. No
’— Nc
e P.U.T. (Programable Unijunction Transistor)
A
a Current — Current
flow l flow l
K
Turned “ON" Held “ON" Tumed "OFF"

k J G5H0068
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13. Sunroof

D: SYSTEM OPERATION
1. SLIDE OPERATION

The slide panel continuously opens while the “OPEN" switch is pressed, and stops at the specified
tilt-up position.

When the switch isreleased and pressed again, the slide panel continues tomove to the fully open
position.

The slide panel continuously closes while the “CLOSE" switch is pressed, and stops at approxi-
mately the 150 mm (5.91 in) open position. When the switch is released and pressed again, the
slide panel continues to move to the fully closed position.

2. OPEN OPERATION

e Whenthe "OPEN" switch is pressed, current flows to activate the transistor and relay so that the
motor rotates in the direction that opens the slide panel. (The PU.T. is held “OFF".)

Close switch RELAY

\ 4 <

o

} Jw Open switch '—@3 l

Motor i

l Limit switch
-0"'"‘: No

Nc

10

GSH0069

e The limit switch turns from “ON" to “OFF" so that the P.U.T. turns ON. This turns the transistor and
relay off, and the motor will then stop.

Close switch
=
- —
i |
4 Open switch r@—
Battery = £ . Motor

l Limit switch
& —o{‘:; No
Nc

GSH0070
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5-1 [M13D3]
13. Sunroof

BODY AND EXTERIOR

e When the "OPEN" switch is released, the P.U.T. turns OFF. The circuit is then held in a stand-by
mode for ready operation.

Battery —

L

Close switch

—C

RELAY

-

—

(a::t
W)

Open switch

|

Motor

Limit switch
c o

r’\aﬁﬁ

G5H0071

e When the "OPEN" switch is pressed again, the transistor and relay turn ON (the P.U.T. is held
OFF). The motor will then rotate in the direction that opens the slide panel fully.

Close switch

RELAY

-.-"C
<

~—

e

Open switch

3. CLOSED OPERATION

e When the "CLOSE" switch is pressed, current flows to turn the transistor and retay ON (the PU.T.
is held OFF), the motor rotates in the direction that closes the slide panel.

Close switch

Motor

——

Limit switch

10

No
T Nc

RELAY

:_,.—C

\

o
O

Battery —

wr

Open switch

B

Motor

i

Limit switch

10

-o-""cNo
® INc
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13. Sunroof
e The limit switch turns from ON to OFF (the P.U.T. turns ON), and the motor will stop.
Close switch RELAY
- i
1-...-___c -_—— .
T L 1‘ Open switch |—® l R
Battery — | Mosor
l Limit switch
oz No
i =>—lon
G5H0074

e When the "CLOSE" switch is released, the P.U T. turns OFF, holding the circuit in a stand-by
mode for ready operation.

Close switch RELAY
Y 0"
~__
——FC
L Open switch ‘@J*l—
Battery = 3. Motor
l Limit switch
o2
Q*Gn," No
Nc

G5HO0075

e When the "CLOSE" switch is pressed again, the transistor and relay turn ON. The motor will ther

rotate in the direction that closes the slide panel fully. (In this case, the slide panel does not stor
at the tilt-up position.)

Close switch
‘;:: sl ——ae
e
--‘t A
\ o l
T Open switch I—@_‘y :
Battery — 1 Motor "
l Limit switch
G “TNo
‘— Nc

G5H0087
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5-1 [M13e0] BODY AND EXTERIOR

13. Sunroof

E: DRAIN TUBE LAYOUT

The front drain tube is routed to the inner side of the front wheel arch through the front pillar. The
rear drain tube is routed to the back of the rear bumper through the side rail and rear pillar.

5 door

HSHO757A
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5-2 [M1A0] DOORS AND WINDOWS

1. Door

1. Door
A: DOOR CHECKER
A resin molding type door checker is introduced (Front door).

B5H0471A

B: DOOR CONSTRUCTION

All front and rear doors are fitted with a side door beam, an inner upper reinforcement, an outer
upper reinforcement and a reinforcement latch.

@ @ 1

e —

Ssi=liic=av
1B 1/

Cross sectional A
view A

@ Inner upper reinforcement @ Side door beam
@ Reinforcement latch @ Outer upper reinforcement

G5H0506



DOORS AND WINDOWS . [M300] 5-2
2. Window Glass — 3. Rear Gate

2. Window Glass

The window glass aligns with the body paneling at surface level difference of approximately 5 mm

(0.21in).

=

5 mm (0.2 in)

Cross sectional
view A

G5H0108

3. Rear Gate

The rear gate borders on the body paneling by the rear window glass.
The rear window glass has an end cap molding whose top section has a spoiler-like shape.

End cap molding

Cross sectional
view A

G5H0109
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1. SRS Airbag System

SUPPLEMENTAL RESTRAINT SYSTEM

1. SRS Airbag System
A: INSTALLATION
1. LHD MODEL

3-P
connector
(Yellow)

Front
sensor
(LH)

/
A\
7-P
connector
(Yeltow)
2-P
connector
(Blue)
2-P
connector
(Orange)

Infiator

Front sensor
(RH)

—
i

e

Airbag
control
% moduie

12-P
connector
(Yellow)

Airbag Airbag
module module

(Driver) (Passenger)

G5H0580



5-5 [M1BO]
1. SRS Airbag System

SUPPLEMENTAL RESTRAINT SYSTEM

B. FUNCTION

The SRS airbag is provided as an auxiliary driver and passenger sit in front seat restraint system
to be used in combination with the seat belt. When an impact greater than a set level is applied
to the front of the vehicle, the sensor senses it and generates an electrical pulse to inflate the bag
in the airbag module,"thus preventing the driver and passenger sit in front seat of upper bodies
from impacting the steering wheel, instrument panel and windshield.

Front sensor

Safety sensor

Passengerside

Inflator

Collision

Frontand safety
sensors detect 8
set strength of
collision.
Operation of
inflator
Nitrogen gas is
generated.

The Airbag
inflation
completes.
Discharge of gas

Completion

GSHO0581



SUPPLEMENTAL RESTRAINT SYSTEM [M2A0] 5-5
2. Construction

2. Construction
A: GENERAL

The SRS airbag consists of an airbag control module, left and right front sensors, safety sensor built
into the control module, and airbag modules of driver and passenger containing an inflator and
airbag. The leftandright front sensors are connected in parallel respectively, and the front sensors
and safety sensor are connected in series, so thatthe airbag will inflate if at least one front sensor

and safety sensor sense an impact at the same time.

Front Front | !
sensor sensor
(LH) (BRH)

-0 0

Safety
sensor _ |

| ¥

‘ =

Inflator
. Inflator
(Driver) (Passenger)

GSH0582



5-5 [M28B0] SUPPLEMENTAL RESTRAINT SYSTEM

2. Construction

B: AIRBAG CONTROL MODULE

The airbag control module is installed ahead of the front floor tunnel. It detects the vehicle's decel-
eration by receiving electrical signals from the sensors and judges whether to fire the airbag. This
control module has a built-in self-diagnosis function. If a trouble occurs inside the system, it lights
up the airbag warning light in the combination meter. The trouble data is stored in the module. A
back-up power supply is provided for possible damage to the battery during an accident, and a
boosting circuit is built into the module in case of a battery voltage drop.

G5H0079

C: FRONT SENSOR

One front sensor is installed on both left and right sides ahead of the front wheel apron wall. If the

rotary type sensor receives a frontal impact exceeding a certain set limit. The eccentric rotor ro-
tates to turn the switch ON.

Spring
force

Eccentric

Eccentric rotor

\ \/ Switch “ON"
Switch
GS5H0080
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2. Construction

D: SAFETY SENSOR
1. WITH PASSENGER AIRBAG MODEL

Safety sensor is built into the airbag control module.
If the dual pole rotary type sensor receives a frontal impact exceeding a certain set limit. The ec-
centric rotor rotates to turn the switch ON.

G5H0583

2. WITHOUT PASSENGER AIRBAG MODEL

Two safety sensors are built into the airbag control module.
If the roller-might type sensor receives a frontal impact exceeding a certain set limit. The roller ro-
tates to turn the switch ON.

Roller
/ /— Switch
oy

A

\\

o / o

Roll spring . G5H0081




5-5 [M2E0] SUPPLEMENTAL RESTRAINT SYSTEM

2. Construction

E: AIRBAG MODULE

The driver's airbag module is located at the center of the steering wheel, and passenger’s airbag
module is located at upper side of instrument panel, and it each contains an airbag and inflater.
If a collision occurs, the inflator produces a large volume of nitrogen gas inflating the nylon airbag
in a very short time.

Driver side

Nitrogen gas
generating material Inflater

Screen

Steering
wheel

©

Fire transmitter
material

Ignition
Passenger side Airbag module lid
Nitrogen gas Ignition
generating material
o L] o -]
(o] ) o -

© o -1 o
ALLLL

Fire transmitter
material Screen

Inflater

G5H0585
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2. Construction

F: AIRBAG CONNECTOR

The SRS airbag adopts a connector which has a double lock mechanism and coupling error detec-
tion mechanism for enhanced reliability. If coupling is incomplete, the airbag warning light comes
on in the combination meter.

1. CONNECTOR COUPLED TO AIRBAG CONTROL MODULE

To disconnect the connector, press wire (1) of the control module as illustrated below until the green
lever (@) tilts up. This unlocks the double lock, then you can pull off the connector while pressing
tile connector lock.

To couple the connector, insert the three connectors untit a “click” is heard, then push in the green
lever (2) to apply the double lock.

‘ (0.59 in)
\8.08n) G5H0083

2. CONNECTOR BETWEEN HARNESSES

To disconnect the connector, press lever (1) to pop green lever (2) out, this unlocks the double lock
system. Then separate the connector by pulling both sides while holding the connector sections
and pressing in lever ().

To couple the connector, insertboth connectors until a “click” is heard, then push in the green lever
(@ until a “click” is heard; this applies the double lock.

G5H0084
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2. Construction

G: STEERING ROLL CONNECTOR

The steering roll connector is located between the steering column and steering wheel. A flat cable
stored in a spiral form transmits the electrical signal from the airbag control module to the steering
wheel from the body harness.

Flat cable

G5H0085
H: AIRBAG WARNING LIGHT

The airbag warning light is located inside the combination meter. It illuminates if a poor connection
occurs, or if the airbag control module detects an abnormality, When the airbag system is normal,
this light goes out about 7 seconds after turning the ignition switch ON.

AIRBAG

G5HO0086

I: WIRE HARNESS

The wire harness of the SRS airbag is entirety covered with a yellow protective tube, and can easily
be identified from harnesses of other systems.

10
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SUPPLEMENTAL RESTRAINT SYSTEM

1. Electrical Components Location

1. Electrical Components Location

A: LHD MODEL

Airbag main

Roll

harness —_|

connector —

'

LI

ront sensor LH

=2
7
F

To body
harness

Front senso

Inflater (Driver)

EOOOI]

[Inflaler

(Passenger)

Airbag control
module with
safety sensor

Vi
rRH/
\

Front sensor harness

.

] [

e

H5M0738A
Connector No. (AB1) (AB2) (AB3) (AB4) (ABS) (AB6) (AB7) (AB8) (AB9) (AB10)
Pole 7 3 3 2 2 12 3 3 3 3
Color Yellow Yellow Yellow Blue Orange Yellow Yellow Yellow Yellow Yellow
Male/Female Male Female Female Female Female Female Male Male Malie Female
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2. Schematic

B: WITH PASSENGER’S AIRBAG MODEL

Front Front
sensor sensor
Combination meter {LH) (RH)
Airbag warning light
O O Youuley

Dimmer -M W‘

< @[] @[]
Do ENENER

Booster
F/B Back-up capacitor
== (Driver)
No. 15 (10A 11x]213
G o 1504 1w A als(6[7
4 Back-up capacitor
(ABD) (BB |passenger
IGY GY == —
f 7
R [ R 6
1 L k 5 Diagnosis
Diagnosis ( =
connector 2 | W w4 Clear
™R r | _memory | :
GR Warning
3]4Ts[e] (B82 1 3 light unit
g, §
- E Salety
8 13 [ T\ sensor
el InHater ( (
- - (Driver) = = = N L
% £ t_'_,[ [ !
ABS -
] =i i
Inflater EO O 00 I
(passenger) o0 0 ﬁ

Airbag contro! modute

H5MO0740A
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3. Toots for Diagnostics

3. Tools for Diagnostibs

CAUTION:

Be sure to use specified test harness A, B2 or C when
measuring voltage, resistance, etc. of AIRBAG system
component parts.

A: TEST HARNESS A

PN 98299PA000

31211
[2]11] ' 7]16[514
@ [+
NANAS< S ANEE 3
S TIO[LIT2l S5l 7L 4 1000
3
=
e —
e
=
e —
112]3
4[S[6]7

B5MO112A
S
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3. Tools for Diagnostics

SUPPLEMENTAL RESTRAINT SYSTEM

B: TEST HARNESS B2

PN 98299PA011

[
1210 3]1 &{15{16{1 7]18{1 912

1[2][3]4[S[><T6]718]9)]

L

g9/
Gy~

R FEEREE
S FESEEEp T

[i]2]
&]

[EWUEE

[18[15]

Lg
Lg
W/R

:
ASA
BRI

G5M0593



5-5 (r3co) SUPPLEMENTAL RESTRAINT SYSTEM

3. Tools for Diagnostics

C: TEST HARNESS C

PN 98299PA020

®

B5MO0113A
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3. Tools tor Diagnostics

D: AIRBAG RESISTOR

The airbag resistor is used during diagnostics. The airbag
resistor has the same resistance as the airbag module and
thus provides safety when used instead of the airbag mod-
ule. It also makes it possible to finish, diagnostics in less
time.

PN 98299PA040

3N

2
6[5[4[3 @
B5MO114A
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4. Diagnostics Chart for On-board Diagnostic System

a. Diagnostics Chart for On-board
Diagnostic System
A: BASIC DIAGNOSTICS PROCEDURE

CHECK AIRBAG WARNING LIGHT ILLUMI-

NATES.

1) Airbag warning light comes ON.

2) Turn ignition switch to ON (engine OFF).

3) Check airbag warning light illuminates.

@?cx : Does airbag warning light stay ON after
= about 7 seconds or remain OFF, or come

back ON after 30 seconds?
. Repair and replace. <Ref. to 5-5 [T4D0]. >

. Go to ctep 4A2.

4A1

4A2 CHECK TROUBLE CODE INDICATES.

Perform ON-BOARD DIAGNOSTICS.

<Ref. to 5-5 [T4B0].>

: Does trouble code indicate?

<Ref. to 5-5 [T5A0).>

Ges> : Repair and replace. <Ref. to 5-5 [T5Q0].>
Then go to step 4A3.

: Repair and replace. <Ref. to 5-5 [TS5R0].> Then
go to step 4A3.

CHECK AIRBAG WARNING LIGHT ILLUMI-

NATES.

1) Turn ignition switch to ON (engine OFF).

2) Check airbag warning light illuminates.

: Does airbag warning light stay ON after
about 7 seconds or come back ON after 30

seconds?
. Repair and replace. <Ref. to 5-5 [T4D0]. >

: Go to step 4AA4.

4A3

CHECK AIRBAG WARNING LIGHT ILLUMI-
NATES.

Check airbag warning light illuminates

: Does airbag warning light come ON for about
7 seconds, then go out and stay out?

. Perform clear memory. <Ref. to 5-5 [T4CO0].>

- Go to step 4At.

4A4

10



SUPPLEMENTAL RESTRAINT SYSTEM
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4. Diagnostics Chart for On-board Diagnostic System

B85M0115D

Diagnosis
connector

DIAG.

1 Bzl G

terminal “B”

DIAG.
terminal “A"

B5M01160

B: ON-BOARD DIAGNOSTIC

When the airbag system is in functioning condition, the
airbag warning light will remain on for about 7 seconds
and go out when the ignition switch is set to ON.

If there is any malfunction, the airbag warning light will
either stay on or off continuously. In such cases, perform
on-board diagnostic in accordance with the specified pro-
cedure to determine trouble codes.

1) Turn ignition switch ON (with engine OFF).

2) Connect DIAG. terminal to No. 1 terminal of diagnosis
connector located below lower cover.

3) Check in accordance with the trouble code indicated
by the AIRBAG warning light, and record the trouble
codes.

4) Turn the ignition switch “OFF" and remove the DIAG.
terminal from No.1 terminal of diagnosis connector.

C: CLEAR MEMORY

After eliminating problem as per trouble code, clear mem-
ory as follows:

1) Make sure ignition switch is ON (and engine off). Con-
nect one DIAG. terminal "A" on diagnosis connector ter-
minal No. 1.

While warning light is flashing, contact the other DIAG.
terminal "B" on terminal No. 2 for at least three seconds.
2) After memory is cleared, normal warning light flashing
rate resumes. (Warning light flashes every 0.6 seconds
ON-OFF operation.) Memory cannot be cleared if any
problem exists.

3) After clear memory and then DIAG. terminals "A" and
“B", extract from diagnosis connector.

11
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4. Diagnostics Charttor On-board Diagnostic System

D: DIAGNOSTICS PROCEDURE
1. WITHOUT PASSENGER’S AIRBAG MODEL

Airbag warning light stays on after about 7 seconds.

1) Perform on-board diagnostic. <Ref. to 5-5 [T4B0].>

2) Are trouble codes 2, 12, 13, or 23 indicated? <Ref. to 5-5 [T5A2].>
Trouble code is written down.

3) If “NO", proceed with diagnostics and repair according to trouble code indicated then perform step 20).

4) if "YES", proceed by turning ignition switch “OFF'’, disconnecting the battery, and waiting 20 seconds. If codes 12 or 13
are indicated proceed to step 6). If codes 12 or 13 are not indicated proceed to step 5).

5) Remove lower cover panel and connect test harness C
connector (1C) to (AB8) < Ref. to 5-4 [W1A0]).> with airbag
resistor attached to test harness C connector (3C).

Turn ignition switch "ON". Does airbag warning light go
“OFF'" after about 7 seconds and remain off for more than
30 seconds?

See notes 1) and 2).

If "YES" proceed to step 6).

If “NO"" proceed to step 3).

G5M0429
6) Remove airbag module and connect test harness C con-
nector (1C) to (AB7). <Ref. to 5-5 [W3A1].>
Connect airbag resistor to test harness C connector (3C).
G5M0430

7) Reconnect battery cable.

8) Turn ignition switch “ON"', does airbag warning light go out after about 7 seconds and remain "OFF' for more than 30
seconds? See notes 1) and 2).

9) If "YES", disconnect battery, turn ignition switch ""OFF"', and wait 20 seconds. Install a new airbag module <Ref. to 5-5
{(W3B1].> then proceed to step 20).

12



SUPPLEMENTAL RESTRAINT SYSTEM [v401] 5-5

4. Diagnostics Chart for On-board Diagnostic System

10) If *NO*, connect test harness C connector (1C) to (AB8)
<Ref. to 5-4 {W1A0]).> with airbag resistor attached to
test harness C connector (3C).

G5M0428

11) Turn ignition switch "ON'‘. Does airbag warning light go “OFF'" after about 7 seconds and remain off for more than 30
seconds? See notes 1) and 2).

12) If “YES", replace combination switch, <Ref. to 5-5 [W6AO0]. > and proceed to step 16).

13) If 'NO", proceed with diagnostics according to trouble code indicated during on-board diagnostic.

14) After repair, reconnect test harness C connector (1C) to
(AB7) <Ref. to 5-5 [W3A1}.> with airbag resistor
attached to (3C).
G5M0430
15) Turn ignition switch "'ON'". Does airbag warning light go "OFF'" after about 7 seconds and remain off for more than 30

seconds? See notes 1) and 2).

16) It "YES", disconnect battery. Turn ignition switch "OFF", and wait 20 seconds. Install airbag module <Ref. to 5-5
[W3B1].> and proceed to step 18).

17) If “NO"', replace combination switch, <Ref. to 5-5 [W6AO0].> and proceed to step 16).

18) Reconnect battery and turn ignition switch ""ON". Does airbag warning light go off after about 7 seconds and remain off
for more than 30 seconds? See notes 1) and 2).

19) If *“NO", disconnect battery, turn ignition switch ""OFF'", replace a new airbag module <Ref. to 5-5 [W3A1].> and repeat
step 18).

20) If “YES", perform clear memory procedure. <Ref. to 5-5 [T4CO0].>

21) If memory cannot be cleared, another trouble code exists. Proceed to returning to step 1).

NOTES:

e Always remember to secure the green double locks before turning the ignition switch ‘“ON'.

e In some cases the alrbag warning light will go ‘““OFF" after about 7 seconds but will turn ““ON’’ again within 30 seconds. In
this case continue dlagnostics with the basic diagnostics procedures or trouble code procedures.

13



5-5 [Tap2) SUPPLEMENTAL RESTRAINT SYSTEM

4. Diagnostics Chart for On-board Diagnostic System

2. WITH PASSENGER’S AIRBAG MODEL

Airbag warning light stays on after about 7 seconds.

1)

Perform on-board diagnostic. <Ref. to 5-5 [T4B0). >

2)

Are trouble codes 2, 4, 12, 13, 22, 23, 24 or 32 indicated? <Ref. to 5-5 [T5A2].>
Record trouble codes.

3)

If *"NO", proceed with diagnostics and repair according to trouble code indicated then perform step 29).

4)

If "YES", proceed by turning ignition switch "'OFF"’, disconnect battery ground cable, and wait 20 seconds. If codes 12 or
13 are indicated proceed to step 5). If codes 12 or 13 are not indicated proceed to step 6).

5)

Remove driver side airbag module and connect test har-
ness C connector (1C) to (AB7). <Ref. to 5-5 [W3A1].>
Connect airbag resistor to test harness C connector (3C).
Proceed to step 19).

G5M0430

6)

If codes 4 or 22 are indicated, proceed to step 7). If codes 4 or 22 are not indicated proceed to step 11).

7)

Turn ignition switch "OFF", disconnect battery ground
cable, and wait 20 seconds. Disconnect passenger side
airbag module connector (AB9) to (AB10). <Ref. to 5-5
[W3A2].> Connect test harness C connector (1C) to (AB9).
Connect airbag resistor to test harness C connector (3C).

Airbag resistor

G5M0589

8

~

Reconnect battery ground cable and turn ignition switch ""ON'‘, does airbag warning light go out after about 7 seconds and
remain “OFF'" for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.)

9)

If “YES", turn ignition switch ""OFF", disconnect battery ground cable, and wait 20 seconds. Install a new passenger side
airbag module <Ref. to 5-5 {W3B2). > then proceed to step 29).

10) if "NO'' proceed to step 1).

11) Remove lower cover panel and connect test harness C

connector (1C) to (AB8) < Ref. to 5-4 [W1A0].> with air-
bag resistor attached to test harness C connector (3C).
Turn ignition switch 'ON". Does airbag warning light go
"OFF'" after about 7 seconds and remain off for more
than 30 seconds?

See notes 1) and 2). (Refer to end of chart.)

If "YES" proceed to step 5).

If “NO" proceed to step 12).

G5M0429

14




SUPPLEMENTAL RESTRAINT SYSTEM [van2] 5-5

4. Diagnostics Chart for On-board Diagnostic System

12) Turn ignition.switch “OFF", disconnect battery ground
cable, and wait 20 seconds. Connect connector (AB3) to
(AB8). Disconnect passenger side airbag module connec-
tor (AB9) to (AB10). <Ref. to 5-5 [W3A2].>
Connect test harness C connector (1C) to (ABS). Connect
airbag resistor to test harness C connector (3C).

Airbag resistor

G5M0589

13) Reconnect battery ground cable and turn ignition switch “ON'’. Does airbag warning light go “OFF** after about 7 sec-
onds and remain off for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.)

14) If "YES", proceed to step 9).

15) If "NO", turn ignition switch "OFF"', disconnect battery
ground cable, and wait 20 seconds. Disconnect connector
(AB3) to (AB8). Connect test harness C connector (1C) to
(AB8). Connect airbag resistor to test harness C connec-
tor (3C).

G5M0429

16) Reconnect battery ground cable and turn ignition switch “"ON"'. Does airbag warning light go "“OFF** after about 7 sec-
onds and remain off for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.)

17) If "YES", turn ignition switch "'OFF', disconnect battery ground cable and wait 20 seconds. Install a new passenger side
airbag module <Ref. to 5-5 [W3B2].> then proceed to step 5).

18) If "NO", proceed with diagnostics according to trouble code indicated during on-board diagnostic. Proceed to step 29).

19) Reconnect battery ground cable and turn ignition switch "ON'", does airbag warning light go out after about 7 seconds
and remain "“OFF" for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.)

20) If "YES", turn ignition switch "OFF", disconnect battery ground cable and wait 20 seconds. Install driver side airbag
module <Ref. to 5-5 [W3B1].> and proceed to step 29).

21) If “NO"", remove lower cover panel and connect test har-
ness C connector (1C) to (AB8) <Ref. to 5-4 [W1A0]).>
with airbag resistor attached to test harness C connector
(3C).

Turn ignition switch "ON". Does airbag warning light go
"OFF'* after about 7 seconds and remain off for more
than 30 seconds?

See notes 1) and 2). (Refer to end of chart.)

If "YES" proceed to step 22).

It “NO’" proceed to step 23).

G5M0429

22) If "YES", replace combination switch, <Ref. to 5-5 [W6A0).> and proceed to step 26).

23) If “NO", proceed with diagnostics and repair according to trouble code indicated, then perform step 24).

15



5-5 [rap2) SUPPLEMENTAL RESTRAINT SYSTEM

4. Diagnostics Chart for On-board Diagnostic System

24) Turn ignition switch “"OFF", disconnect battery ground
cable, and wait 20 seconds. Remove driver side airbag
module and connect test harness C connector (1C) to
(AB7) <Ref. to 5-5 [W3A1].> with airbag resistor
attached to test harness C connector (3C).

G5M0430

25

~

Reconnect battery ground cable and turn ignition switch ""ON". Does airbag warning light go “OFF" after about 7 sec-
onds and remain off for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.) If “YES"', proceed to step 26).
If "NQO", proceed to step 27).

26) Turn ignition switch "OFF", disconnect battery ground cable, and wait 20 seconds. Install driver side airbag module
< Ref. to 5-5 [W3B1].> and proceed to step 27).

27) Replace combination switch, < Ref. to 5-5 [W6A0].> and proceed to step 26).

28) Reconnect battery and turn ignition switch "'ON''. Does airbag warning tight go off after about 7 seconds and remain off
for more than 30 seconds? See notes 1) and 2). (Refer to end of chart.) {f “YES™, proceed to step 29). {f *NO'*, proceed to
step 31).

29) Perform clear memory procedure. < Ref. to 5-5 [T4CO0). >

30) If memory cannot be cleared, another trouble code exists. Return to step 1).

31) Turn ignition switch ““OFF", disconnect battery ground cable, and wait 20 seconds. Replace driver side airbag module.
<Ref. to 5-5 [W3A1].> Proceed to step 28).

NOTES:

o Always remember to secure the green double locks before turning the ignition switch “ON".

e In some cases the alrbag warning light will go ‘‘OFF" after about 7 seconds but will turn ‘‘ON' agafin within 30 seconds. in
this case continue diagnostics with the basic diagnostics procedures or trouble code procedures.

16




5-5 [T5A1]

5. Diagnostics Chart with Trouble Code

SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

A: TROUBLE CODES
1. LIST OF TROUBLE CODES

Trouble code/
Contents of troubles

Memory function

Contents of diagnosis

Index No.

02

Provided.

1)
2)
3)
4)
5)

Front sensor harness is shorted.

Airbag main harness is shorted.

Airbag module harness (Dr/Ps) is shorted.
Roll connector is shorted.

Airbag control module is faulty.

< Ref.

to 5-5 [T580]. >

03

Provided.

1)
2)

Front sensor harness circuit is open.
Front sensor unit circuit is open.

< Retf.

to 5-5 [T5CO0). >

04

Provided.

1)
2)
3)

Airbag main harness circuit is shorted.
Airbag module harness (Ps) circuit is shorted.
Airbag control module is faulty.

< Ret.

to 5-5 [T5D0). >

1

Provided.

1)
2)
3)
4)

Airbag control module is fauity.
Airbag main harness circuit is open.
Fuse No. 8 is blown.

Body harness circuit is open.

< Ref.

to 5-5 [T5EQ).>

12

Provided.

1)
2)
3)
4)

Airbag main harness circuit is open.
Airbag module harness (Dr) circuit is open.
Roll connector circuit is open.

Airbag control module is faulty.

< Ref.

to 5-5 [T5F0). >

13

Provided.

1)
2)
3)
4)

Airbag main harness circuit is shorted.
Airbag module harness (Dr) is shorted.
Roll connector circuit is shorted.
Airbag control module is faulty.

<Ref.

to 5-5 [T5G0).>

14

Not provided.

1)
2)
3)
4)

(AB9) and (AB10) are not connected properly.

(AB2) and (AB7) are not connected properly.

(AB3) and (AB8) are not connected properly.

(AB4), (ABS) and (AB6) are not connected properly to
airbag control module.

<Ref.

to 5-5 [TSHO]. >

21

Provided.

Airbag control module is fauity.

<Ref.

to 5-5 [T5I0). >

22

Provided.

1)
2)
3)

Airbag main harness circuit is open.
Airbag module harness (Ps) circuit is open.
Airbag control module is faulty.

< Ref.

to 5-5 [T5J0). >

23

Provided.

1)
2)
J)
4)
5)

Airbag main harness is shorted to power supply.
Front sensor harness is shorted to power supply.
Airbag module harness (Dr/Ps) is damaged.

Roll connector is shorted to power supply.
Airbag control module is faulty.

<Ref.

to 5-5 [T5KO]. >

24

Provided.

1)
2)
3)
4)
5)

Airbag main harness circuit is open.

Airbag module harness (Dr) circuit is open.

Roll connector circuit is open.

Airbag control module is faulty.

Above diagnosis plus other faulty of airbag moduler
parts.

< Ref.

to 5-5 [T5L0]. >

31

Not provided.

1)
2)
3)
4)

Airbag control module is faulty.
Airbag main harness circuit is open.
Fuse No. 16 is blown.

Body harness circuit is open.

< Ref.

to 5-5 [T5MO). >

32

Provided.

1)
2)
3)
4)

Airbag main harness circuit is open.

Airbag module harness (Ps) circuit is open.

Airbag control module is faulty.

Above diagnosis plus other faulty of airbag moduler
parts.

< Ref.

to 5-5 [TS5NO]. >

NOTE: Dr: Driver side Ps: Passenger side

18




SUPPLEMENTAL RESTRAINT SYSTEM (rsa2) 5-5

5. Diagnostics Chart with Trouble Code

Trouble code/
Contents of troubles

Memory function

Contents of diagnosis Index No.

1) Airbag warning light is faulty.

2) Airbag control module to airbag warning
light harness circuit is shorted or open.

Airbag warning light remains on. Not provided. |3) Grounding circuit is faulty. <Ref. 10 5-5 [T500].>

4) Airbag control module is faulty.

5) (AB1) and (B31) are not connected
properly.

1) Fuse No. 15 is blown.

2) Body harness circuit is open.
Airbag warning light remains off. Not provided. |3) Airbag warning light is faulty. <Ref. to 5-5 [T5P0].>
4) Airbag main harness is faulty.
5) Airbag control module is faulty.

Warning light indicates trouble
code, then normal code. Provided. Airbag system component parts are faulty. <Ref. to 5-5[T5Q0].>
(Flashing trouble code))

Warning light indicates trouble
code, then normal code. Not provided. [3) Airbag main harness is faulty. <Ref. to 5-5 [T5R0]). >
4) Airbag control module is faulty.
5) Body harness is fauity.

(Flashing trouble code))

1) Airbag connector is faulty.
2) Fuse No. 16 is blown.

2. HOW TO READ TROUBLE CODES

The AIRBAG warning light flashes a code corresponding
to the faulty parts.

The long segment (1.2 sec on) indicates a "ten", and the
short segment (0.3 sec on) indicates a "‘one".

Example:

Flashing
code 12:

Flashing
code 21:

Flashing
nosmal
code:

ON
10 1 1 10 I 1 I l 1 I £

OFF — — D,
1.2 03} 03[/03] 03 i§2 (Sec)

ON

OFF 10 10 1 10||1o]]1|(7
1.2 0.3 1.2 03| 0.3 1.2 (Sec)

ON

OFF l (

)

06 | 06 (Sec)

B5SMO117A
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5-5 [T58B0] SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

B: TROUBLE CODE 02

DIAGNOSIS:

e Front sensor harness is shorted.

e Airbag main harness is shorted.

e Airbag module harness (Driver or passenger) is
shorted.

e Roll connector is shorted.

e Airbag control module is faulty.

1. Front sensor and harness inspection Not O.K. »| Replace trontsensor.
O.K.
r e
2. Alrbag main harness Inspection Not O.K. .| Replace airbag main harness.
O.K.
§ y
Replace airbag control module.
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF”’, disconnect battery ground termi-
nal and then wait at least 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).

20



SUPPLEMENTAL RESTRAINT SYSTEM rse2] 5-5
5. Diagnostics Chart with Trouble Code

1. FRONT SENSOR AND HARNESS INSPECTION

1) Disconnect connectors (AB4) and (AB5) from airbag
control module. <Ref. to 5-5 [W6AQ).>
2) Connect connectors (AB4) and (ABS) to connector

(8B) of test harness B2.

= |
112j3|a|s 6/7|8(%
of11]12]13]14]15/16{17]18{19

3) Measure resistance between connector (5B) terminals
indicated.
(5B) Terminals | Specified resistance:
(RH: AB4): No. 17 — No. 18 | 1.4 — 1.6 kQ
oy iesiae (LH: AB5): No. 15 — No. 16 | 1.4 — 1.6 kQ

4) Measure resistance between each connector (5B) ter-
minal and body.
(5B) Terminals | Specified resistance:
(RH: AB4): No. 17 — Body / 200 €, or more
No. 18 — Body / 200 €2, or more
(LH: AB5): No. 15 — Body / 200 €2, or more
No. 16 — Body / 200 €, or more

2. AIRBAG MAIN HARNESS INSPECTION

T
{///“\' 1) Disconnect connector (AB6) from airbag control mod-
il ule <Ref. to 5-5 [WBAQ].>, and connect (AB6) to test

n harness B2 connector (8B).
112131481 >c16]118/0 2) Measure resistance between each (5B) terminal and

10{11[12]1314/15 |16 ‘11f:g 20 — N : ; /‘: bOdy.
@ O . .
C \&X 4 | (5B) Terminals | Specified resistance:

\K\_ 7 d No. 1 — Body / 200 Q, or more
N X gr— No. 14 — Body | 200 Q, or more

Lo G5MO559
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5-5 (rsco) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

1. Front sensor (LH and RH) Inspection

C: TROUBLE CODE 03

DIAGNOSIS:

e Front sensor harness circuit is open.
e Front sensor unit circuit is open.

Identify faulty sensor and replace front sensor.

>

N M G5M0558

CAUTION:

Before performing the diagnostics on airbag system,
turn Ignition switch ‘“OFF’’, disconnect battery ground
terminal and then wait at least 20 seconds.

1. FRONT SENSOR (LH AND RH) INSPECTION
1) Disconnect connectors (AB4) and (ABS) from airbag
control module. <Ref. to 5-5 [W6A0].>
2) Connect connectors (AB4) and (AB5S) to test harness
B2 connector (8B).
3) Measure resistance between connector (5B) terminals.
(5B) Terminals | Specified resistance:

(RH: AB4): No. 17 — No. 18/ 1.4 — 1.6 kQ

(LH: ABS5): No. 15 — No. 16 / 1.4 — 1.6 kQ

22



SUPPLEMENTAL RESTRAINT SYSTEM [rsp1] 5-5

5. Diagnostics Chart with Trouble Code

1. Alrbag matn harness inspection

D: TROUBLE CODE 04
DIAGNOSIS:

e Airbag main harness circuit is shorted.
e Airbag module harness (Passenger) circuit is shorted.
e Airbag control module is faulty.

Not O.K. Replace airbag main harness.

O K.

Y

Replace airbag control module.

N 7 G5M0559

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘“OFF”, disconnect battery ground cable
and then wait at least 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).

1. AIRBAG MAIN HARNESS INSPECTION

1) Disconnect connector (AB6) from airbag control mod-
ule <Ref. to 5-5 [W5A0).>, and connect it to test harness
B2 connector (8B).
2) Measure resistance between test harness B2 connector
(5B) terminals.
(5B) Terminal | Specified resistance:

No. 6 — No. 7 1 10 kQ, or more

23



5-5 [rsE0]

SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

E: TROUBLE CODE 11

DIAGNOSIS:

e Airbag control module is faulty.

e Airbag main harness circuit is open.
e Fuse No. 8 is blown.

e Body harness circuit is open.

G5M0559

1. Alrbag contro! module inspection 0.K. .| Replace airbag control module.
Not O.K.
y
Not O.K. : :
2. Alrbag main harness inspection »| Replace airbag main harness.
O.K.
b
3. Fuse No. 8 inspection Not O.K. - Replace fuse No. 8.
O.K.
4
Repair body harness.
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF”, disconnect battery ground cable
and then wait at least 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).

1. AIRBAG CONTROL MODULE INSPECTION

1) Disconnect connector (AB6) from airbag control mod-
ule <Ref. to 5-5 [W6AO0].> and connect it to test harness
B2 connector (8B).
2) Connect battery ground cable and turn ignition switch
"ON". (engine off)
3) Measure voltage across connector (5B) terminal and
body.
(5B) Terminal ! Specified voltage:

No.2 — Body / 10 V, or more
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SUPPLEMENTAL RESTRAINT SYSTEM [TsE3] 5-5

5. Diagnostics Chart with Trouble Code

G5M0444

G5MO0445

2. AIRBAG MAIN HARNESS INSPECTION

1) Go to step 2) below after performing diagnostics on
airbag system as per flowchart under "1. AIR BAG CON-
TROL MODULE INSPECTION" previously outlined.

2) Turn ignition switch "OFF", disconnect battery ground
terminal and then wait at least 20 seconds.

3) Disconnect bulk harness connector (B100) from con-
nector (AB1) at front lower pillar, and connect connector
(AB1) to test harness A connector (2A).
4) Measure resistance between test harness A connector
(5A) terminal and test harness B connector (5B) terminal.
Connector & terminal | Specified resistance:

(5A) No. 1 — (5B) No. 2 / 10 (, or less
5) Measure resistance between terminals of connectors
(5A) and (5B).
(5A) Terminal | Specified resistance:

No. 1 — Body / 10 k), or more
(5B) Terminal | Specified resistance:

No. 2 — Body / 10 k), or more

3. FUSE No. 8 INSPECTION

1) Turn ignition switch "OFF", and remove airbag. fuse
protector.

2) Remove and visually check fuse No. 8.
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5-5 [rsFo) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

1. Airbag main harness inspection

F: TROUBLE CODE 12

DIAGNOSIS:

e Airbag main harness circuit is open.

e Airbag module harness (Driver) circuit is open.
e Roll connector circuit is open.

e Airbag control module is faulty.

Not O.K. Replace airbag main harness.

>

O.K.

Y

Replace airbag control module.

G5M0446

7 G5M0559

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘“OFF”, disconnect battery ground cable
and then wait at least 20 seconds.

1. AIRBAG MAIN HARNESS INSPECTION

1) Remove lower cover panel <Ref. to 5-4 [W1A0].>, and
connect connector (AB8) below steering column to test
harness C connector (1C).

2) Disconnect connector (AB6) <Ref to 5-5 [WBAQ].>
from airbag control module, and connect it to test harness
B2 connector (8B) terminal.

3) Measure resistance between test harness B2 connector
(5B) and test harness C connector (3C) terminals.

Connector & terminal | Specified resistance:
(5B) No. 14 — (3C) No. 4/ 10 Q, or less
(5B) No. 1 — (3C) No. 3/ 10 €, or less
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SUPPLEMENTAL RESTRAINT SYSTEM [T5G1] 5-5

5. Diagnostics Chart with Trouble Code

1. Alrbag main harness Inspection

G: TROUBLE CODE 13

DIAGNOSIS:

® Airbag main harness circuit is shorted.

e Airbag module harness (Driver) is shorted.
® Roll connector circuit is shorted.

® Airbag control module is faulty.

Not O.K. Replace airbag main harness.

O.K.

4

Replace airbag control module.

N A=t GSMO559

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘‘OFF”’, disconnect battery ground cable
and then wait at least 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).

1. AIRBAG MAIN HARNESS INSPECTION

1) Disconnect connector (AB6) from airbag control mod-
ule <Ref. to 5-5 [W6A0].>, and connect it to test harness
B2 connector (8B).
2) Measure resistance between test harness B2 connector
(5B) terminals.
(5B) Terminal | Specified resistance:

No. 1 — No. 14/ 10 k2, or more
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5-5 [rsHo) SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

H: TROUBLE CODE 14

DIAGNOSIS:
(AB9) and (AB10) are not connected properly.

e (AB2) and (AB7) are not connected properly.
e (AB3) and (AB8) are not connected properly.
e (AB4), (AB5) and (AB6) are not connected properly to
airbag control module.
1. Double lock Inspection for connectors (AB9) Not O K. »| APPlY double lock.
and (AB10)
O.K.
Y
2. Alrbag contro! module double lock inspection Not O.K. | Apply double lock.
at connectors (AB4) (ABS) (ABS) '
O.K.
.
3. Double lock Inspection for connectors (AB3) Not OK. o| Apply double lock.
and (AB8) £
O.K.
A 4
4. Roll connector double lock inspection at
connectors (AB2) and (AB7)
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘“OFF”, disconnect battery ground cable
and then wait at least 20 seconds.
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SUPPLEMENTAL RESTRAINT SYSTEM [TsH4] 5-5

5. Diagnostics Chart with Trouble Code

G5M0596

G5M0449

G5M0312

G5M0308

1. DOUBLE LOCK INSPECTION FOR CONNECTORS
(AB9) AND (AB10)

1) Remove console cover and radio. <Ref. to 5-4
[W1AQ].>

2) Check double lock of connectors (AB9) and (AB10).

2. AIRBAG CONTROL MODULE DOUBLE LOCK
INSPECTION AT CONNECTORS (AB4) (AB5) (AB6)

1) Check double lock of connectors (AB4) (AB5) (AB6)
connected to airbag control module. <Ref. to 5-5
[W6A0]. >

3. DOUBLE LOCK INSPECTION FOR CONNECTORS
(AB3) AND (ABS8)

1) Remove lower cover panel. <Ref. to 5-4 [W1AQ]. >

2) Check double lock of connectors (AB3) and (ABS8)
below steering column.

4. ROLL CONNECTOR DOUBLE LOCK INSPECTION AT
CONNECTORS (AB2) AND (AB7)

1) Remove airbag module <Ref. to 5-5 [W3A1].>, and
check double lock of connectors (AB2) and (AB7) at roll
connector.
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5-5 [rslo] SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

I TROUBLE CODE 21

DIAGNOSIS:
e Airbag control module is faulty.

Replace airbag control module.

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF”, disconnect battery ground
terminal, and then wait at least 20 seconds. < Ref. to 5-5
[W6AO0]. >
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SUPPLEMENTAL RESTRAINT SYSTEM [rss11 5-5

5. Diagnostics Chart with Troubie Code

1. AIrbag main harness Inspection

J: TROUBLE CODE 22

DIAGNOSIS:

e Airbag main harness circuit is open.

e Airbag module harness (Passenger) circuit is open.
e Airbag control module is faulty.

Not O.K. .| Replace airbag main harness.

O.K.

'

Replace airbag control module.

@

G5M0597

G5MO0559

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF’’, disconnect battery ground cable
and then wait at least 20 seconds.

1. AIRBAG MAIN HARNESS INSPECTION

1) Remove console cover and radio <Ref to 5-4
[W1AQ].>, disconnect connector (AB9) and (AB10) and
connect connector (AB9) to test harness C connector
(1C).

2) Disconnect connector (AB6) <Ref. to 5-5 [W6A0]. >
from airbag control module, and connect it to test harness
B2 connector (8B) terminal.

3) Measure resistance between test harness B2 connector
(5B) and test harness C connector (3C) terminals.

Connector & terminal | Specified resistance:
(5B) No. 6 — (3C) No. 4/ 10 €, or less
(5B) No. 7 — (3C) No. 3/ 10 Q, or less
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5-5 [rsko] SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

K: TROUBLE CODE 23

DIAGNOSIS:

e Airbag main harness is shorted to power supply.

e Front sensor harness is shorted to power supply.

e Airbag module harness (Driver or passenger) is dam-
aged.

e Roll connector is shorted to power supply.

e Airbag control module is faulty.

Not O.K.

1. Front sensor inspection - Replace front sensor.
O K.
s
Not O.K. . .
2. Alrbag main harness Inspection .| Replace airbag main harness.
O.K.
Y
Replace airbag contro! module.

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF"”, disconnect battery ground termi-
nal and then wait at feast 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).
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SUPPLEMENTAL RESTRAINT SYSTEM

[Tsk2] 5-5
5. Diagnostics Chart with Trouble Code

1{2{3]|4]5 6l7|8/9
ho|11[12[13|14]15{16]17)18[18

|
G5M0s558

GSM0559

1. FRONT SENSOR INSPECTION

1) Disconnect connectors (AB4) and (ABS) from airbag
control module. <Ref. to 5-5 [W6A0].>
2) Connect connectors (AB4) and (ABS) to test harness
B2 connector (8B).
3) Measure resistance between test harness B2 connector
(5B) terminals.
(5B) Terminals | Specified resistance:

(RH: AB4): No. 17 — No. 18 / 1.4 — 1.6 k2

(LH: ABS): No. 15 — No. 16 / 1.4 — 1.6 kQ

2. AIRBAG MAIN HARNESS INSPECTION

1) Disconnect connector (AB6) from airbag control mod-
ule <Ref.to 5-5[W6AOQ].>, and connect it to test harness
B2 connector (8B).
2) Connect battery ground cable and turn ignition switch
"ON" (engine off).
3) Measure voltage across each test harness B2 connec-
tor (5B) terminal and body.
(5B) Terminals | Specified voltage:

No.1 — Body !/ 1V, or less

No. 6 — Body / 1 V, or less

No. 7 — Body I 1 V, or less

No. 14 — Body / 1 V, or less
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5-5 rsLo) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

1. Alrbag matn harness Inspection

L: TROUBLE CODE 24

DIAGNOSIS:

e Airbag main harness circuit is open.

Airbag module harness (Driver) circuit is open.

Roll connector circuit is open.

Airbag control module is faulty.

Above diagnosis plus other faulty of airbag moduler
parts

Not O.K. Replace airbag main harness.

O.K.

Y

Replace airbag control module.

G5M0446

LY 7 G5MO559

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘““OFF”’, disconnect battery ground cable
and then wait at least 20 seconds.

1. AIRBAG MAIN HARNESS INSPECTION

1) Remove lower cover panel <Ref. to 5-4 [W1AQ].>, and
connect connector (AB8) below steering column to test
harness C connector (1C).

2) Disconnect connector (AB6) <Ref. to 5-5 [W6AQ].>
from airbag control module, and connect it to test harness
B2 connector (8B) terminal.

3) Measure resistance between test harness B2 connector
(5B) and test harness C connector (3C) terminals.

Connector & terminal | Specified resistance:
(5B) No. 14 — (3C) No. 4/ 10 €, or less
(5B) No. 1 — (3C) No. 3/ 10 (, or less
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5-5 rrsmo)

5. Diagnostics Chart with Trouble Code

SUPPLEMENTAL RESTRAINT SYSTEM

M: TROUBLE CODE 31

DIAGNOSIS:

e Airbag control module is faulty.

e Airbag main harness circuit is open.
e Fuse No. 16 is blown.

e Body harness circuit is open.

1. Alrbag control module inspection OK. > Replace airbag control module.
Not O.K.
v
Not O K. : .
2. Alrbag main harness Inspection .| Replace airbag main harness.
O K.
Y
3. Fuse No. 16 inspection Not O.K. .| Replace fuse No. 16.
O.K.
4
LRepair body harness.
CAUTION:

10{11{12]13]14/15[16[17]18]19

= |
1/2]3]4(5 6/7|8/9

G5M0559

Before performing diagnostics on airbag system, turn
ignition switch “OFF”’, disconnect battery ground cable
and then wait at least 20 seconds.

After 20 seconds elapse, remove instrument panel
lower cover, and disconnect (AB3) and (AB8), (AB9) and
(AB10).

1. AIRBAG CONTROL MODULE INSPECTION

1) Disconnect connector (AB6) from airbag control mod-
ule <Ref. to 5-5[W6AQ].>, and connect it to test harness
B2 connector (8B).
2) Connect battery ground cable and turn ignition switch
"ON" (engine off).
3) Measure voltage across connector (5B) terminal and
body.
(5B) Terminal | Specified voltage:

No. 5 — Body / 10 V, or more
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SUPPLEMENTAL RESTRAINT SYSTEM [rsm3j 5-5

5. Diagnostics Chart with Trouble Code

G5M0453

2. AIRBAG MAIN HARNESS INSPECTION

1) Go to step 2) below after performing diagnostics on
airbag system as per flowchart under “1. AIRBAG CON-
TROL MODULE INSPECTION" previously outlined.

2) Turn ignition switch “OFF", disconnect battery ground
cable and then wait at least 20 seconds.

3) Disconnect connector (AB1) from bulk harness con-
nector (B31) at front lower pillar, and connect connector
(AB1) to test harness A connector (2A).
4) Measure resistance between test harness A connector
(5A) and test harness B2 connector (5B) terminals.
Connector & terminal | Specified resistance:

(5A) No. 9 — (5B) No. 51 10 , or less
5) Measure resistance between each terminal of connec-
tors (5A) and (5B) and body.
(5A) Terminal | Specified resistance:

No. 9 — Body / 10 kS, or more

(5B) Terminal | Specified resistance:
No. 5 — Body / 10 kS, or more

3. FUSE No. 16 INSPECTION

Make sure ignition switch is turned "OFF", then remove
and visually check fuse No. 16.
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5-5 [TsNo)
5. Diagnostics Chart with Trouble Code

SUPPLEMENTAL RESTRAINT SYSTEM

1. Alrbag matn harness inspection

N: TROUBLE CODE 32

DIAGNNSIS.

e Aiirbag mainharness circuit is open.

e Aiirbag modue harness (Passenger) circuit is open.

e Asirbag contnl module is faulty.

e Aduve ulayitosis plus other faulty of airbag moduler
parts

Not O.K.

»| Replace airbag main harness.

O.K.

r

Replace airbag control module.

G5M0597

2134 |5

G5M0559 |

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ““OFF”, disconnect battery ground cable
and then wait at least 20 seconds.

1. AIRBAG MAIN HARNESS INSPECTION

1) Remove console cover and radio <Ref. to 5-4
[W1AQ].>, disconnect connector (AB9) and (AB10) and
connect connector (AB9) to test harness C connector
(1C).

2) Disconnect connector (AB6) <Ref. to 5-5 [W6AQ0]. >
from airbag control module, and connect it to test harness
B2 connector (8B) terminal.

3) Measure resistance between test harness B2 connector
(5B) and test harness C connector (3C) terminals.

Connector & terminal | Specified resistance:
(5B) No. 6 — (3C) No. 4 1 10 Q, or less
(5B) No. 7 — (3C) No. 31 10 Q, or less
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5-5 r500) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

1. Double lock inspection for connectors (AB1)
and (B31)

O: AIRBAG WARNING LIGHT REMAINS ON.
DIAGNOSIS:

e Airbag warning light is faulty.

e Airbag control module to airbag warning light harness
circuit is shorted or open.

e Grounding circuit is faulty.

e Airbag control module is faulty.

e (AB1) and (B31) are not connected properly.

O.K.

Y

2. inspection of body harness, connector and
alrbag warning light

O.K.

Y

3. Grounding circult inspection

O.K.

Y

Replace airbag control module.

B5SM01228

Not O K. > Apply double lock.

Not O.K. »| Repair body harness or replace airbag main
harness or warning fight.

Not OK. .| Repair body grounding circuit or replace airbag
main harness.

CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch “OFF’’, disconnect battery ground cable
and then wait at least 20 seconds.

1. DOUBLE LOCK INSPECTION FOR CONNECTORS
(AB1) AND (B31)

1) Remove front pillar lower trim (Driver side).
2) Check double lock of connectors (AB1) and (B31).
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SUPPLEMENTAL RESTRAINT SYSTEM

[T502] 5-5
5. Diagnostics Chart with Trouble Code

B5M01238

G5M0456

G5M0559

G5M0458

2. INSPECTION OF BODY HARNESS, CONNECTOR
AND AIRBAG WARNING LIGHT

1) Turn ignition switch “OFF"” and connect connector
(B31) to test connector A connector (1A).

2) Connect battery ground cable and turn ignition switch
“ON", (engine off) and connect connectors (3A) and (4A)
to check if warning light goes out. If it does, go to step 4)
below. If it remains on, check body harness and repair if
necessary.

3) If body harness is satisfactory, replace airbag warning
light unit (@ . After problem has been eliminated, discon-
nect connectors (3A) and (4A).

4) Turn ignition switch "OFF", disconnect battery ground
cable and then wait at least 20 seconds, and re-connect
connectors (AB1) and (B31).

5) Remove instrument panel lower cover and disconnect
(AB3) with (AB8), then disconnect connector (AB6) from
airbag control module, <Ref. to 5-5 [W6AQ0].> and con-
nect it to test harness B2 connector (8B).

6) Connect battery ground cable and turn ignition switch
“"ON," (engine off) and connect connectors (6B) and (7B)
to check if warning light goes out. If it does, go to "3.
GROUNDING CIRCUIT INSPECTION". If it remains on,
replace airrbag main harness. After problem has been
eliminated, disconnect connectors (6B) and (7B).
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5-5 [1503) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

G5M0559

3. GROUNDING CIRCUIT INSPECTION

1) Turn ignition switch “OFF", disconnect battery ground
cable and then wait at least 20 seconds. Disconnect con-
nector (AB1) from bulk harness connector (B31), and con-
nect connector (B31) to test harness A connector (1A).
Measure resistance between connector (5A) terminal and
body.
(5A) Terminal | Specified resistance:

No. 17 — Body ! 10 Q, or less

No. 18 — Body / 10 ), or less

If resistance is greater than 10 ohms, body grounding cir-
cuit is faulty and should be repaired. If resistance is less
than 10 ohms, go to step 2) below.
2) Connect connectors (AB1) and (B31). Disconnect con-
nector (AB6) from airbag control module <Ref. to 5-5
[WBAQ].>, and connect it to test harness B2 connector
(8B).
3) Measure resistance between each test harness B2 con-
nector (5B) terminal and body.
(5B) Terminal | Specified resistance:

No. 11 — Body / 10 Q, or less

No. 12 — Body / 10 Q, or less
If resistance is greater than 10 ohms, replace airbag main
harness.
If resistance is less than 10 ohms, replace airbag control
module.
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5-5 [TsPo) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

1. Fuse No. 15 inspection

P: AIRBAG WARNING LIGHT REMAINS OFF.
DIAGNOSIS:

e Fuse No. 15 is blown.

e Body harness circuit is open.

e Airbag warning light is faulty.
e Airbag main harness is faulty.
e Airbag control module is faulty.

0.K.

y

2. Body harness inspection

O.K.

h 4

meter) inspection

3. Alrbag warning light unit (In combination

O.K.

Y

4. Airbag main harness Inspection

O.K.

Y

Replace airbag control module.

G5M0460

Not O.K. Replace fuse No. 15.

Not O.K. »| Repair body harness.

Not O.K. | Replace airbag warning light unit.
Not O.K. .| Replace airbag main harness.
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘“‘OFF”, disconnect battery ground
terminal, and then wait at least 20 seconds.

1. FUSE No. 15 INSPECTION

1) Remove and visually check fuse No. 15.

2) If fuse is blown, replace it with a new one. After con-
necting battery cable and turning ignition switch "ON", if
it blows again, proceed to “2. BODY HARNESS
INSPECTION".

2. BODY HARNESS INSPECTION

1) Turn ignition switch “ON" (engine off) to make sure
other warning lights (in combination meter) illuminate. If
they do not, check body harness.
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SUPPLEMENTAL RESTRAINT SYSTEM (rsp4] 5-5

5. Diagnostics Chart with Trouble Code

B5M0122B

G5MO0456

G5M0312

G5M0313

3. AIRBAG WARNING LIGHT UNIT (IN COMBINATION
METER) INSPECTION

1) Turn ignition switch "OFF", disconnect battery ground
cable and then wait at least 20 seconds.

2) Disconnect bulk harness connector (B31) from con-
nector (AB1).

3) Connect battery ground cable and turn ignition switch
“ON" (engine off) to make sure airbag warning light illu-
minates.

If it does not, replace airbag warning light unit @ .

4. AIRBAG MAIN HARNESS INSPECTION

1) Turn ignition switch "OFF", disconnect battery ground
cable and then wait at least 20 seconds.

2) Connect bulk harness connector (B31) and connector
(AB1).

3) Disconnect connectors (AB3) and (AB8) below steering
column.

4) Disconnect connector (AB6) from airbag control mod-
ule. <Ref. to 5-5 [W6A0].>

5) Connect battery ground cable and turn ignition switch
"ON" to make sure airbag warning light illuminates.
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5-5 [rsao) SUPPLEMENTAL RESTRAINT SYSTEM
5. Diagnostics Chart with Trouble Code

Q: WARNING LIGHT INDICATES TROUBLE
CODE, THEN NORMAL CODE.

— FLASHING TROUBLE CODE. —
DIAGNOSIS:

e Airbag system comnonent parts are faulty.

1. Selectlon of check parts
A 4
2. Alrbag component parts appearance Not Q.1 .| Replace faulty parts.
inspection
O.K.
Y
Not O.K.
3. Alrbag component parts vibration inspection »| Replace faulty parts.
O.K.
¥
4. Showering Inspection to body Not O.K, - Replace faulty parts.
O.K.
4
Clear memory.
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ‘““OFF”’, disconnect battery ground cable,
and then wait at least 20 seconds.
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SUPPLEMENTAL RESTRAINT SYSTEM [rsa1 5-5
5. Diagnostics Chart with Trouble Code

1. SELECTION OF CHECK PARTS

1) Conduct on-board diagnostic and call up trouble
codes stored in memory. <Ref. to [T4B0].>

2) Select trouble code required to check airbag compo-
nent parts from those listed in table and reproduce symp-

tom.
Trouble codes Check parts tndex No.
e Front sensor (RH, LH) < Ref. to 5-5 [W400]. >
e Airbag main harness <Retf. to 5-5 [W500]. >
02 e Airbag module (Driver/Passenger) < Ref. to 5-5 [W300}.>
e Roll connector < Ref. to 5-5 [W700]. >
e Airbag control module <Ref. to 5-5 [W600]. >
03 e Front sensor (RH, LH) < Ref. to 5-5 [W400]. >
e Airbag control module < Ref. to 5-5 [W600]. >
e Airbag module (Passenger) < Ref. to 5-5 [W300]. >
04 e Airbag main harness < Ref. to 5-5 [W500].>
e Airbag control module <Ref. to 5-5 [W600]. >
e Fuse No. 8 <Ref. to 5-5 [T5E3). >
11 e Airbag main harness <Ref. to 5-5 [W500).>
e Airbag control module < Ref. to 5-5 [W600]. >
e Body harness =
e Roll connector < Ref. to 5-5 [W700). >
12 e Airbag module (Driver) < Ref. to 5-5 [W300).>
e Airbag main harness < Ref. to 5-5 [W500]. >
e Airbag control module < Ref. to 5-5 [W600). >
e Airbag module (Driver) <Ref. to 5-5 [W300]. >
13 e Roll connector <Ref. to 5-5 [W700].>
e Airbag main harness <Ref. to 5-5 [W500].>
e Airbag control module < Ref. to 5-5 [W600]. >
21 e Airbag control module < Ref. to 5-5 [W600}. >
e Airbag module (Passenger) < Ref. to 5-5 [W300].>
22 e Airbag main harness < Ref. to 5-5 [W500].>
e Airbag control module <Ref. to 5-5 [W600]. >
e Airbag main harness < Ref. to 5-5 [W500]. >
e Roll connector <Ret. to 5-5 [W700]. >
23 e Airbag module (Driver/Passenger) <Ref. to 5-5 [W300]. >
e Front sensor (RH, LH) <Ref. to 5-5 [W400]. >
e Airbag control module <Ref. to 5-5 [W600]. >
e Airbag module (Driver) < Ref. to 5-5 [W300].>
24 e Roll connector <Ref. to 5-5 [W700]. >
e Airbag main harness <Ref. to 5-5 [W500]. >
e Airbag control module <Ref. to 5-5 [W600). >
e Airbag module (Passenger) <Ref. to 5-5 [W300]. >
1 e Roll connector <Ref. to 5-5 [W700]. >
e Airbag main harness < Ref. to 5-5 [W500]. >
e Airbag control module <Ref. to 5-5 [W600]. >
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5-5 [rsQ2) SUPPLEMENTAL RESTRAINT SYSTEM

5. Diagnostics Chart with Trouble Code

GSMO0461

2. AIRBAG COMPONENT PARTS APPEARANCE
INSPECTION

1) Conduct appearance inspection on parts selected.
NOTE:

Also check connector terminals, wiring harness, case, etc.
for damage.

3. AIRBAG COMPONENT PARTS VIBRATION
INSPECTION

1) Gently shake check parts (to determine faults.).

2) To check airbag module or roll connector, turn and tilt
steering wheel.

CAUTION:

Do not shake or vibrate airbag control module and front
sensor at the same time as erroneous operation may
result.

4. SHOWERING INSPECTION TO BODY

1) Spray water on vehicle body.

CAUTION:

Do not directly spray water on airbag components.

2) Check passenger compartment for traces of leaking.
NOTE:

Also check wiring harnesses as water may leak along
them and get airbag component parts wet.
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5-5 [T5R0}
5. Diagnostics Chart with Trouble Code

SUPPLEMENTAL RESTRAINT SYSTEM

. Alrbag connectors app
Inspection

earance and vibration

R: WARNING LIGHT INDICATES TROUBLE
CODE, THEN NORMAL CODE.
— FLASHING NORMAL CODE. —

DIAGNOSIS:

e Airbag connector is faulty.

e Fuse No. 16 is blown.

e Airbag main harness is faulty.
e Airbag control module is faulty.
e Body harness is faulty.

O.K.

r

. Showering Inspection to body

A

O.K.

r

. Fuse No. 16, airbag main harness, alrbag
control module, body harness appearance and

vibration inspection

A

O.K.

. Showering inspection to body

A

0.K.
Y

. Warning light illuminat

lon check

O.K.

A

4

Clear memory.

Not O K. . | Replace faulty parts.
b
Not O.K. .| Replace faulty parts.
Not O.K. .| Replace faulty parts.
Nob Bk > Replace faulty parts.
NotO.K: o | Go to ''T4D0" diagnostics procedure.
CAUTION:

Before performing diagnostics on airbag system, turn
ignition switch ““OFF’’, disconnect battery ground cable,
and then wait at least 20 seconds.

1. AIRBAG CONNECTORS APPEARANCE AND
VIBRATION INSPECTION

1) Conduct appearance inspection on airbag connectors
(AB2 through AB8). <Ref. to [T100]). >

NOTE:

Check terminals, case and wiring harnesses for damage.
2) Conduct vibration inspection on airbag connectors
(AB2 through AB8). <Ref. to [T100].>

NOTE:

Gently shake each airbag connector.
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SUPPLEMENTAL RESTRAINT SYSTEM [TSRs] 5-5

5. Diagnostics Chart with Trouble Code

G5M0461

G5M0461

2. SHOWERING INSPECTION TO BODY
1) Spray water on vehicle body.

CAUTION:

Do not directly spray water on airbag components.

2) Check passenger compartment for traces of leaking.
NOTE:

If leaks are noted, also check wiring harnesses as water
may leak along them and wet airbag connectors.

3. FUSE No. 16, AIRBAG MAIN HARNESS, AIRBAG
CONTROL MODULE, BODY HARNESS APPEARANCE
AND VIBRATION INSPECTION

1) Conduct appearance inspection on fuse No. 16 <Ref.
to [T5M3].>, airbag main harness <Ref to {W5A0].>,
airbag control module <Ref. to [W6AQ0].> and body har-
ness.

NOTE:

Also check connectors, terminals, wiring harness and
case for damage.

2) Conduct vibration inspection on fuse No. 16, airbag
main harness, airbag control module and body harness.
NOTE:

Gently shake each part.

4. SHOWERING INSPECTION TO BODY
1) Spray water on vehicle body.

CAUTION:

Do not directly spray water on each part.

2) Check passenger compartment for traces of leaking.
NOTE:

If leaks are noted, check wiring harnesses as water may
leak along them and get parts wet.

5. WARNING LIGHT ILLUMINATION CHECK

1) Turn ignition switch "ON" (engine "OFF") and observe
airbag warning light.

Airbag warning light comes "ON" for about 7 seconds
then goes out and stays out.
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6-1 [Mi00] ENGINE ELECTRICAL SYSTEM

1. Starter — 2. Generator

1. Starter
The starter is of reduction type. Its output is 1.0 kW on the MT model and 1.4 kW on the AT model.

Il

%
@ ®
G6HO0001
® Magnet switch ® vYoke
@ Internal gear ® Armature
@ Shift lever @ Brush holder
@ Pinion

2. Generator

The generator for 2000 cc non-turbo model incorporates an IC regulator which features a “load
response control”. The load response control circuit function to gradually increase the generator
output when an additional electric load such as headlights or blower fan is applied to the engine
in the idling state. This prevents a sharp drop in engine idling speed and ensures an improved
comfort while the engine is idling. The generator for except 2000 cc non-turbo model does not
equip the function of the load response control.

-

@H

a \f
1
4
5
G6H0002

® Pulley ® Electricload
® Rotor @ Alternator output
® Rear cover ® Engine idle speed
@ IC regulator ® Amplitude
® Stator coil



ENGINE ELECTRICAL SYSTEM (m3co]  6-1

3. Ignition Coil and Ignitor

C: TURBO MODEL

The ignition system is of a 2-cylinder simultaneous ignition design. In response to the signal from
the ECM, the igniter supplies another signal to the ignition coil to ignite a pair of cylinders #1 and
#2 or #3 and #4 simultaneously.

8

W ke 1 -

| e ' :
N L (]

) o]
HEHO0464A
@ 1gnitior
{2 Ignition coil
d 1
@ -
@ ] l | 1

‘”E’_ ” m -

G6H0004
® ECM ® Spark plug #2
® Ignitor ® Spark plug #3
@ Ignition coil @ Spark plug #4
@ Spark plug #1 ® Ignition switch



6-2 [M1AQ] BODY ELECTRICAL SYSTEM

1. Fuse

1. Fuse
A: MAIN FUSE AND RELAY BOX

The main fuse andrelay box s installed at the rear of the battery on left side of the engine compart-
ment. "
The fuses, relays and fusible links are installed in the box as described below.

y"' N Main fuse and relay box

e2 el di d3 c2 ct Sub fan relay
(Only A/C equipped)
Air conditioner relay
(Only A/C equipped)
—a

| a4

\—n?; o == -onO'Df o
- e P et ail ° o
= e e : ==
O = e b1
( O [ e =

{ h a7 ad5 :
Main fuse and relay box (back side) Fuse J

Main fuse box

Y

Headlight relay —

Battery r e j]
o i | = ECM
5 . An 15A s
i H/L relay k o Hazard, horn
am——T Headlight (RH)
sLretay ISA a1 .
a7 Headlight (LH)
Lighting switch
204
N o/ o—20 Lighting switch
‘ 2105 1G switch (IG)

30A ‘ 2
. SELA £20 Power window
8
'e2 E 45A .
Alternator B+ terminal faropt 205 Blower fan. stop light
I . .
Alternator B+ terminal Q- S6FS 23 Main fan, rear defogger
' 222 spr- dl
foop e 1G switch (B)
il‘ 1SA PYd

SBF-3 (d2)
NOTE: Battery T_

The distined connection points shown are for a typical case. For ‘ .
details, refer to the Wiring Diagram Manual. HE6HO0415A

-O—-

Room light, clock

L




BODY ELECTRICAL SYSTEM (M1B0] 6-2

1. Fuse

B: JOINT BOX

The joint box is installed under the instrument panel on driver's side.
The fuses are installed in the joint box as described below.

Rear defogger relay ~

B6H0296B



6-2 [m2aq)] BODY ELECTRICAL SYSTEM

2. Ignition Switch

2. Ignition Switch
A: DESCRIPTION

e When turning the ignition key from "ACC" to “LOCK" position, it is necessary to push the key into
the key cylinder (arrow 1.in the illustration) and then turn the key to “LOCK" position (arrow 2).

e Ignition key can be turned to “LOCK" position only when select lever is set to P position.

Ignition key cylinder

HBHO439A



BODY ELECTRICAL SYSTEM [M3A3]  6-2
3. Front Wiper and Washer

3. Front Wiper and Washer
A: DESCRIPTION
1. FRONT WIPER

1) The front wiper is of a tandem type featuring wide wiping area. The blade is installed to the
arm by means of U-hook joint to improve serviceability.

2) The front wiper operates in three modes of speed; HI, LOW and INTERMITTENT.

The operation speed can be changed by turning the wiper switch incorporated in the combination
switch.

3) The intermittent unit which controls the front wiper operation interval is installed behind the
combination switch.

2. FRONT WASHER SYSTEM

1) The washer system consists of a washer tank, motor and a pair of nozzles.

2) Thewashertankisinstalledatthe frontof the strutmounton the left side of the engine compart-
ment.

3) The washer motor is installed directly at the lower position of the washer tank.
4) The washer nozzles are installed on the engine hood, and eachnozzle has two injection ports.

3. SPECIFICATION

Washer Tank Capacity 4.0 liters (4.2 US qt, 3.5 Imp qt)
Wiper Motor Standard voltage 12V
No-load current 35 Aor less
Speed HIGH 72-80 rpm
[at 2.0 N-m (20 kg-cm, 17 in-Ib)] LOW 47-50 rpm
Locked rotor HIGH 21.6 N-m (220 kg-cm, 1.6 ft-b)
ROl SIS Toree oW 27.5 N-m (280 kg-cm, 2.0 fi-Ib)
Current 29.5A orless
Wiper Blade Blade length Driver's side 525 mm (20.67 in)
Passenger's side 450 mm (17.72in)
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4. Rear Wiperand Washer

4. Rear Wiper and Washer
A: DESCRIPTION
1. REAR WIPER

1) The rear wiper has 180 degree wide wiping area.

2) The wiper link is installed to the wiper motor shaft through the rear window glass.

3) The wiper blade is attached to the arm by means of U-hook joint in the same way as the front
wiper blade.

2. REAR WASHER SYSTEM

1) The washer tank of the rear washer system is shared with the front washer system.

2) The washer motor is installed at the bottom of the washer tank, adjacent to the front washer
motor.

3) The washer nozzle is installed on the wiper shaft base.

3. SPECIFICATION

Wiper Motor Standard voltage 12V
No-load current 1Aorless
Speed 25 rpm or more
[at 0.5 N-m (5 kg-cm, 4.3 in-Ib)]
Locked rotor current 12 Aorless
Wiper Blade Blade length 375 mm (14.76 in)
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5. Combination Meter

5. Combination Meter
A: WARNING AND INDICATOR LIGHT

H6HO0440A
Brake fluid level warning

This light illuminates when the fluid level in the brake reservoir tank lowers under specified lev-
el.

CHECK ENGINE warning light

This light illuminates when trouble occurs in MFI (Multiple point Fuel Injection) system.
Charge indicator light

This light illuminates when trouble occurs in charging system during engine is running.
Oil pressure warning light

This light illuminates when the engine oil pressure decreases below 14.7 kPa (0.15 kg/cm?,
2.1 psi).

AT oil temperature warning light
This light illuminates when the ATF temperature exceeds 150 °C (302 °F).
ABS warning light

This light illuminates when trouble occurs in electrical components of ABS (Anti-lock Brake
System).

AIR BAG system warning light
This light illuminates when trouble occurs in Airbag system.
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5. Combination Meter

According to ignition switch position, the warning lights will come on and/or go off under normal
conditions as follows:

Warning/Indicator light Ignition switch position
OFF/ACC ON ST While engine is running
@ Brake fluid level : OFF ON ON OFF
@ Malfunction indicator OFF "1 ON OFF
(CHECK ENGINE)

@ Charge OFF ON ON OFF
@ Oil pressure OFF ON ON OFF
® AT oil temperature OFF ON ON *3

® ABS OFF ON ON OFF
@ AIR BAG OFF 2 ON OFF

*1: Light comes ON before engine starts, and stay OFF after engine has stopped.
*2: Light comes ON for about seven seconds, and go out.
*3: Light comes ON for about two seconds, and go out.
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5. Combination Meter

B: TELLTALE (GRAPHIC MONITOR)

(0]

@®
.

P

Ll L ) -8 o )

=TI

Turn signal indicator light

This light blinks (and turn signal light flashes) when the turn signal switch is turned ON.
Door open warning light

This light illuminated when one or more doors and/or rear gate are not fully closed.
Headlight beam indicator light

This light illuminates when the headlight is in high-beam position.

Rear defogger indicator light

This light illuminates when the rear defogger switch is turned ON.

HOLD indicator light

This light iluminates when the automatic transmission is in HOLD mode.

POWER indicator light

This light illuminates when the automatic transmission is in POWER mode.

Parking brake indicator light

This light illuminates when parking brake is applied.

Immobiliser indicator light

This light illuminates when the immobiliser system is operating (while when the ignition switch
is turned to the "ACC" or "OFF" position).

4WD LO indicator light
This light iluminates when dual-range select lever is in LO position.
FWD indicator light

This light illuminates when the center differential locks (with the fuse installed in the center dif-
ferential locking circuit).

H6H0440B
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5. Combination Meter

BODY ELECTRICAL SYSTEM

According to ignition switch position, the telltales will come on and/or go off under normal condi-
tions as follows:

Telltale light Ignition switch position
OFF/ACC ON ST While engine is running

@ Turn signal OFF Blink Blink Blink
2 Door open e Open ON ON ON ON

® Shut OFF OFF OFF OFF
3 Headlight beam e High beam OFF ON ON ON

® | owbeam OFF OFF OFF OFF
4 Rear defogger OFF ON *1 ON *1 ON *1
5 HOLD OFF =2 2 2
®© POWER OFF OFF OFF )
7 Parking brake OFF ON ON ON
8 Immobiliser Blink OFF OFF OFF
3 AWD-LO e Low range OFF ON ON ON

e High range OFF OFF OFF OFF
@ FWD e FWD OFF ON ON ON

e AWD OFF OFF OFF OFF

“1: When rear defogger switch turn to ON.
*2, *3: Light illuminates when the AT is in HOLD mode.

C: TACHOMETER
The tachometer drive circuit connects to engine revolution detecting circuit in engine control mod-
ule.

When the engine revolution increases/decreases, the voltage of this circuit also increases/de-
creases, changing the magnetic force of tachometer drive coil.

Thus, the tachometer hand moves together with engine revolution change.

Combination meter

o

7
\

Tachometer drive circuit

Tacho- l ECM
meter
=

%

Ignition switch

H6H0419
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5. Combination Meter

D: WATER TEMPERATURE GAUGE

The water temperature gauge is a cross-coll type.

The water temperature signal is input from thermo gauge installed on the engine.

The resistance of thermo gauge changes according to engine coolant temperature. Therefore, the
current input to water temperature gauge also changes according to engine coolant temperature.
Accordingly, gauge hand moves in proportion to the change in magnetic force of coill.

When the water temperature is at approx. 70to 100 °C (158 to 212 °F)[normal operating tempera-
ture], the meter hand is stable in the middle of indication range as shown in the graph below.

Red zone

"G
__________________________ '
]
< ]
= ]
8 = i
- :
1
1
1
i
- 1 ] !

50 65 100 120

Temperature (T)

Combination meter

Ignition switch

Thermo gauge

HEH0420
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5. Combination Meter

BODY ELECTRICAL SYSTEM

E: FUEL GAUGE
1. GENERAL

The fuel gauge is a resistance type and indicates the fuel level in the tank even when the ignition
switch is in OFF positior.

Turbo model is equipped with two fuel meter units. Two fuel meter units are installed in the fuel tank,
one each at the right and left side, because the fuel tank is divided into main and sub tank area.

Main fuel meter unit

Sub fuel meter unit
(Turbo model only)

H6HO0421B
2. SPECIFICATION
Fuel amount Resistance
Non-turbo model Turbo model
Main unit FULL 2-5Q 0.5-25Q
1/2 455-515Q 25-29 Q
EMPTY 92-95 Q 50-52 Q
Sub unit (Turbo model) FULL — 05-25Q
1/2 — 19.5-23.5Q
EMPTY — 42-44 Q

12
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BODY ELECTRICAL SYSTEM
5. Combination Mete
3. CIRCUIT DIAGRAM
Fuel
gauge
Dciav —
| _Non-turbo model 7.' ,

g g 8 s

= ||z

Sub fuel meter unit (Turbo model) Main fuel meter unit
HE6H0422A

13
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6. Power Window

6. Power Window
A: CONSTRUCTION

The power window system consists of regulator motor and switch (installed in each door), relay
and circuit breaker unit. -

Each door window opens/closes by pushing down/pulling up the switch.
Only driver's door window switch has a 2-stage mechanism;

e When the switch is pushed down to “one click” position and held there, the window continue to
lower until the switch is released.

e When the switch is pushed down fully, the window lowers to the end position automatically.

NOTE:

For the sake of safety, the power window system is designed to operate only when the ignition
switch is in ON position.

B: CIRCUIT DIAGRAM

1

E Lock
switch

S —
]
I
1
|
1
1
|
|

8 LOCK

Main switch

Sub Sub Sub
switch switch switch ‘
o D ) —0— =0 —¢

=
]
?
1
2
I

r
»
et
[~

Driver's side Passenger's side RH side LH side
front front rear rear

B6H0308
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7. Power Door

7. Power Door Lock

A: CONSTRUCTION

The power door lock system consists of driver’s door lock switch, passenger's door lock actu:
rear door lock actuators, and rear gate lock actuator (WAGON).

When driver locks or releases the driver’'s door using the lock knob, the other doors and the
gate (WAGON) are also locked or released .automatically.

1. CIRCUIT DIAGRAM

Battery =

]

O —

LOCK signal

[T11111
S——
3
o

i
!—\
><

UNLOCKSQnm{ L

| | :é ol <]
L F tﬁ]ln_ L_H”FT EH_[—! |

Door lock unit |—'—‘ Rear gate Driver's door lock swit
lock actuator LOCK............ OFF

Ground Passenger's door (WAGON only) UNLOCK ....... ON
lock actuator

3
I

BeHOC

L5
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8. Vehicle Speed Sensor 2 (Turbo model)

8. Vehicle Speed Sensor 2 (Turbo model)
A: DESCRIPTION

The vehicle speed sensor 2 is a rotating type that utilizes a magnetic resistance element MRE. The
MRE is a two-dimensional magnetic sensor whose resistance value varies with changes in the
direction of the magnetic field. When the multi-pole ring magnet built into the sensor rotates along
with the revolution of the transmission’s driven gear, the direction of the magnetic field applied to
the MRE cyclically changes by the same number of magnet poles, causing a cyclical change in
the resistance value of the MRE. This change in the resistance value is shaped to a rectangular
waveform through a built-in IC which produces it as a pulse output.

Key drive
4 pulse/revolution "
I] : I I
# = M
- GND
S
HE6HO0441A
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9. Immobiliser System

9. Immobiliser System
A: CONSTRUCTION

The immobiliser system consists of the following components: an indicator light in the combination
meter, an immobiliser controller module (MM ECM), an engine control module (ECM), a trans-
ponder inside the ignition key, and an antenna amp. The antenna amp receives transmissions from
the key transponder.

When the key is inserted into the key cylinder and turned to the “ON" position, the key transponder
transmits a preset vehicle ID codetothe antenna amp. This ID code is then verified by the immobi-
liser control module. If it matches the ID code registered in the immobiliser system, the system
allows the engine to be started. Even if a key fits into the key cylinder and can be used to start the
engine, the engine will automatically stop after a few seconds if the key's ID code is not success-
fully verified.

The immobiliser system is automatically armed when the ignition switch is turned to the “ACC" or
“OFF" position. When the system is operating, the indicator light flashes atintervals of 0.2-second
ON and 2.4-second OFF. The indicator light may sometimes flash irregularly, but this does notindi-
cate a fault.

This indicator light flashing warns the potential thieves that this vehicle is protected by the immobi-
liser system.

In the event that the immobiliser system develops a fault, the “CHECK ENGINE" warning light
flashes when the ignition switch is in the "ON" position.

Key cylinder

Ignition switch
Turn “ON"
’////
//fff
Immobitiser
control
module
Transponder (IMM ECM)

Antenna amp

Immobiliser indicator light \ﬂ

in combination meter

Engine
control
module
(ECM)

B6HO586A
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2. Electrical Components Location

2. Electrical Components Location

w@—-@

HBMO0442A

@ Antenna amp.
(@ Immobiliser indicator light (LED bulb)
@ Immobitiser control module (IMM ECM): LHD model

NOTE:
IMM ECM location for RHD model is symmetrically opposite.



6-2 [T300) BODY ELECTRICAL SYSTEM (IMMOBILISER SYSTEM )

3. Schematic “

3. Schematic

\
O @& —oo
Combination meter
& Immobiliser
J function
e indicator lighl
. o o——a\0 ——
Ignition
switch
Key Antenna 2y L
amp. ; ; /‘\
)))) (((( o = |
|
Transponder
Immobiliser
control
module
(IMM ECM)
Engine
control
module
(ECM)
1 —
B6MO0614
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4. Diagnostics Chart for On-board Diagnosis System

86M0616

No good

B6MO0617

ON
Ignition
switch
position

OFF —

5 8 SEC.

B6MO618A

4. Diagnostics Chart for On-board
Diagnosis System

A: PRECAUTIONS

e While diagnostic items are being checked, do not
operate radios, portable telephones, etc. which emit
electromagnetic waves near or inside the vehicle.

e When ignition switch is being turned ON or OFF while
diagnostic items are being checked, do not allow keys
with different ID codes close to the ignition switch. If
ignition key is in a key holder, remove it from holder
before carrying out diagnoses.

e When repeatedly turning ignition ON or OFF while
diagnostic items are being checked, it should be
switched in cycles of “ON” for at least 5 seconds —
“OFF"” for at least 8 seconds.

e If engine fails to start with a registered ignition key,
turn the key to “ACC" or ““OFF" and wait for approxi-
mately 5 seconds until immobiliser indicator light
begins to flash. Start engine again.

e Before checking diagnostic items, obtain all keys for
vehicle to be checked possessed by owner.
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4. Diagnostics Chart for On-board Diagnosis System

Trouble occurs.

]

Malfunction indicator light blinks. <Ref. to 6-2

[T4CO]. >
Go to 6-2 [TEAO].
‘6. Dlagnostics Chart with Select Monitor"”

.

Repair.

:

Check with SELECT MONITOR.
Is a trouble code indicated?

B: BASIC DIAGNOSTICS PROCEDURE
1. MALFUNCTION INDICATOR LIGHT BLINKS

A

YES

YES

b4

lNO

Go to 6-2 [T4DO0).
‘‘D: CLEAR MEMORY”

END.

Is it trouble code 53?

NO

L4

Go to 2-7a [T6A0)/1600 cc and 1800 cc,
2-7b [T6A0)/2000 cc Non-turbo,

2-7c [T6A0)/Turbo.

“A: BASIC DIAGNOSTICS PROCEDURE"
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4. Diagnostics Chart for On-board Diagnosis System

2. IMMOBILISER INDICATOR LIGHT REMAINS OFF

Trouble occurs.

r

Immobiliser indicator light does not flash even after ignition
switch has been turned to "OFF" or “ACC'" for more than

10 seconds.

Y

A

Using all keys furnished with vehicle, turn ignition switch to
"ON'" and “OFF" two times (for each key). <Ref. to 6-2

[T4A0]. >

Does indicator light flash when key(s) are in "OFF'" or

"ACC"?

YES

r

Go to 6-2 [T500].

5. Diagnostics Chart for Indicator Light"

Perform teaching operation

on all keys.

YES

Using all keys furnished with vehicle, does indicator light
fail to come on after ignition switch is placed in "ACC" or
"OFF" position, even after 10 seconds have elapsed?

A

A

NO

Do all keys furnished with veh

icle start the engine?

A

END.
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4. Diagnostics Chart for On-board Diagnosis System

C: HOW TO READ TROUBLE CODE

The malfunction indicator light blinks the code corre-
sponding to the faulty parts. The long segment (1.3 sec-
onds ON) indicates a "ten”, and the short segment (0.2
seconds ON) signifies "one". Blinks at 0.5 second intervals
means ''normal code"” and blinks at 0.2 second intervals
means “Immobiliser faulty code".

N
Normal o
code
OFF — —8
0.5 0.5 05 0.5 0.5 0.5 0.5 Sec.
Immobiliser
faulty code )
OFF — (
0.2 0.2‘ 0.2 0.2 0.2 0.2 O.ZA Sec.
on -
Trouble 10 10 10 10 10 1 1 1 10
code 53 !
OFF —
1.3 102 1.3 0.2 1.3 02] 1.3 |02] 13 J02]02]02]02]02]0.2 1.8 Sec.
B6MO619A




BODY ELECTRICAL SYSTEM (IMMOBILISER SYSTEM) [r4p0)] 6-2

4. Diagnostics Chart for On-board Diagnosis System

D.CLR (FCO0)
0:YES 1:NO
D.CLR (FCO0)
%0 : YES 1 :NO
PLEASE
KEY OFF

D: CLEAR MEMORY

NOTE:
Repair according to trouble code and diagnostic item.
After repairs, make sure trouble code no longer appears

on screen.
Using select monitor, clear memory to erase trouble code
stored in ECM.

1) Connect select monitor.

2) Use function keys to key in “F” "C" “0" "ENT".

3) Screen indicates as shown.

4) Key in “0" to clear memories. The indication of ¢ is
added to screen.

5) Key in "ENT". Screen indicates as shown.
6) Turn the key OFF.
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5. Diagnostics Chart for Indicator Light

5. Diagnostics Chart for Indicator Light

IG
No.16 SBF -4
LHD model ots S
= |
No.25 SBF-3 FL1.25B ® él__._-L
+ OO OO
I_El}(Turbo model) Iﬁ(hrbo model) L@(Non—-turbo Iémon—turbo model) Combination
SMJ mode meter
[$§f§;§? .lrrérpot:iliser ‘
inaicator
—— o , @ GO GD | vight
a2
1] 5 1E
GD —_ 1001 —
=
Immobiliser /
trol 2 (@D : Turbo model
fr?:dzcl’e % ——— (Non—turbo model) @ : Non-t del 1 Non-turbo model
‘ @ é ' b0 RTCEE «2 Turbo model
@ %
- ® G (Groy)
B emmn Turbo model (@) (ray) IR ) (G
= (TSI X R @2 (Gray)
@ (ZEEBEY BRMZRREE  (2BEEETRRINRMA s
(Non—turbo model (Turbo model) (BIue) D) 3 071 -
i
12]3[4 112[314]5 T1213]4]5] — [E[7]8[9] 21314]5] — [B]718[3 Ta[ra[Ts[TeY
516 71813]i O T T2[T3 4115 6LTTTBII9E Jin 12131415?51715{77?70““
H6MO443
IG
RHD model No.16 > SBF—4
SBF-2
OO0 _L‘
a @ Combination
[_J meter
B @ a'. Immobiliser
’ indicator
5] b: (1| 1ight
8100 B38
@ ®® "B "
= Bt —
Immobiliser f_®
control @
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é +2 : Non—turbo model
® ®
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H6MO0444
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5. Diagnostics Chart for Indicator Light

j

CHECK IMMOBILISER INDICATOR LIGHT
COMES ON.

1) Turn ignition switch to OFF.

2) Disconnect connector from IMM ECM.

3) Connect between IMM ECM connector (B141) No. 11
and chassis ground.

: Does indicator light comes on?

1

) Ges : Go to step 2.
BEM0624C . Go to step 3.
2 CHECK IMM ECM CIRCUIT.

-
N
o

3
5[6/7]8]9[10(11[12

|

B6M0625D

18] 8ol il

112

[VE"Ta-

(5]
[o2)

————————

B6MO0626D

1) Measure resistance between IMM ECM connector and
chassis ground.
@;ﬂ;—i:.:x : Connector & terminal
— (B141) No. 8 (+) — Chassis ground (-):
Is the resistance less than 10 Q?

Ge=s> : Replace IMM ECM. <Ref. to 6-2 [W10A1].> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ).

(no> 1 Repair open circuit of IMM ECM ground circuit.

= Then go to next :

@ : Connector & terminal

(B141) No. 9 (+) — Chassis ground (-):
Is the resistance less than 10 Q?

Ges : Replace IMM ECM. <Ref. to 6-2 [W10A1].> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ).

: Repair open circuit of IMM ECM ground circuit.

Then go to step 2).

2) Turn ignition switch to ON. (Engine OFF))
3) Measure voltage between IMM ECM connector and
chassis ground.

: Connector & terminal
(B141) No. 3 (+) — Chassis ground (-):
Is the voltage more than 10 V?

. Replace IMM ECM. <Ref. to 6-2 [W10A1].> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ).

: Repair harness between IMM ECM connector and
battery voltage line. Then go to step 4).

g @

11
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5. Diagnostics Chart for Indicator Light

4) Turn ignition switch to OFF.

@ : Connector & terminal
(B141) No. 4 (+) — Chassis ground (-):
Is the voltage more than 10 V?

: Replace IMM ECM. <Ref. to 6-2 [W10A1).> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ2).

. Repair harness between IMM ECM connector and
battery voltage line. Then go to next

: Connector & terminal
(B141) No. 3 (+) — Chassis ground (-):
Is the voltage 0 V?

. Replace IMM ECM. <Ref. to 6-2 [W10A1].> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ2).

. Repair harness between IMM ECM connector and
ignition switch “ON" line. Then go to step 5).

00 §o 6

5) Turn ignition switch to ON. (Engine OFF.)

: Connector & terminal
(B141) No. 3 (+) — Chassis ground (-):
Is the voltage more than 10 V?

. Replace IMM ECM. <Ref. to 6-2 [W10A1].> Then
perform teaching operation. Refer to teaching
operation manual (Pub. No. S0590GZ).

. Repair harness between IMM ECM connector and

ignition switch "ON" line.

12

e | P |
BEEAEEHBEEREERERE]

L]
Y,

HE6MO445A

3 CHECK COMBINATION METER CIRCUIT.

1) Remove combination meter. <Ref. to 6-2 [W8AOQ}.>
Then disconnect connector from combination meter.

2) Measure voltage between combination meter connec-
tor and chassis ground.

ALL LHD MODELS AND RHD TURBO MODEL

: Connector & terminal
(i12) No. 6 (+) — Chassis ground (-):
Is the voltage more than 10 V?
: Go to step 3).
. Repair harness or connector.

12
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5. Diagnostics Chart for Indicator Light

[A12]3T4]5]6 7i8i915111a1f§141§1a

L]
aVo

HEMO0446A

(12

—
[1]2]3]4]5]6]7[8]sof1[i2[13

[1]2] —>—_13]4]
[516]7]8910f11]12

L]
Q

O0~"0

HEMO0447A

I 2 3]4 5!6 718 9%011‘12?3

HEMO0448A

(1)

[ [2]314|5]6i?}s|9r1o|11|12]131

T2 —==—T304]
BOUBECKE

HEMO0449A

RHD NON-TURBO MODEL
: Connector & terminal
(i10) No. 10 (+) — Chassis ground (-):
Is the voltage more than 10 V?
: Go to step 3).
. Repair harness or connector.

3) Measure resistance between IMM ECM connector and
combination meter connector.

LHD NON-TURBO MODEL
@ : Connector & terminal
(B141) No. 11 — (i12) No. 10:
Is the resistance less than 10 Q2?

Ges - Go to step 4.
: Repair harness or connector.

RHD NON-TURBO MODEL
: Connector & terminal
(B141) No. 11 — (i10) No. 7:
Is the resistance less than 10 Q?
. Go to step 4.
. Repair harness or connector.

TURBO MODEL
: Connector & terminal
(B141) No. 11 — (i12) No. 11:
Is the resistance less than 10 Q?
: Go to step 4.
. Repair harness or connector.

Non-turbo modet

Turbo model

HEMO0450A

4 CHECK IMMOBILISER INDICATOR LIGHT
CIRCUIT IN COMBINATION METER.

1) Remove LED bulb O from combination meter.

13
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BODY ELECTRICAL SYSTEM (IMMOBILISER SYSTEM)

No. 16
No. 10 (Terminal “D")
No. 6 (Terminai “C*)

HEMO451A

No. 1
No. 7 (Terminal *D")

No. 10 (Terminal “C")

o
Terminal “8" Terminal “A"

HBEMO0452A

No. 16
No. 11 (Terminal “D")
No. 6 (Terminal “C")
, 'E

No. 10 (Terminal “D")
No. 6 (Terminal “C")

(o]o]o]o])
Terminal “B Terminal *A" —
No. 1
L @ No. 7 (Terminal “D")
No. 16 No. 10 (Terminal “C")

@)
s
Terminal “B"— - Terminal “A"

H6MO0452A

2) Measure resistance between indicator light circuit ter-
minal.

LHD NON-TURBO MODEL

@ : Terminal
Terminal “A'"" — Terminal “D’':
Is the resistance 750 Q?

: Go to step 3).
: Replace combination meter.

RHD NON-TURBO MODEL
@&:@ : Terminal
- Terminal “A’’ — Terminal “D’’:
Is the resistance 750 Q?
. Go to step 3).
: Replace combination meter.

TURBO MODEL
@JE&E : Terminal
e Terminal “A’’ — Terminal “D’’ :
Is the resistance 750 Q?
. Go to step 3).
. Replace combination meter.

3) Measure resistance between indicator light circuit ter-
minal.

LHD NON-TURBO MODEL
@ : Terminal
Terminal ‘B’ — Terminal '‘C’’:
Is the resistance less than 10 Q?
. Replace LED bulb.
. Replace combination meter.

RHD NON-TURBO MODEL

: Terminal

Terminal “B’’ — Terminal ‘“‘C"’ :
Is the resistance less than 10 Q?
: Replace LED bulb.

: Replace combination meter.

14
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5. Diagnostics Chart for Indicator Light

No 16 = o TURBO MODEL
NO.N:: éT(eTrzlr:::alq‘é') To @ : Terminal
: Terminal “B’° — Terminal *‘C"’ :
Is the resistance less than 10 Q?

. Replace LED bulb.
. Replace combination meter.

] N e
Terminal B—I Terminal “A HEMO453A

15
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6. Diagnostics Chart with Select Monitor

6. Diagnostics Chart with Select Monitor
A: BASIC DIAGNOSTIC PROCEDURE

1. Trouble occurs.

2. Malfunction indicator light blinks.

Y

3. Ignition switch turned OFF. Connect select monitor.

4. Ignition switch turned ON. (Engine OFF.)

Y

5. Select monitor switch turned ON. Enter FBO or FB1 using function switch.

Y

6. Locate diagnostic item. <Ref. to 6-2 [T6CO].

Y

7. Repair.

8. Clear memory. <Ref. to 6-2 [T4D0). >

9. END

16
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6-3 [p101) WIRING DIAGRAM

1. Generat Description

e

1. General Description

1. HOW TO USE THIS MANUAL

The description of the electrical system is divided into the
charging system, starting system, etc.

1) First, open to the necessary electrical system section
and wiring diagram.

2) Next, open the foldout page of the electrical wiring
diagram. By observing the electrical wiring harness’ illus-
trations (front, instrument panel, etc.), the wiring diagram
connector can be located.

WIRING DIAGRAM ELECTRICAL WIRING HARNESS

G6M0192

2. WIRING DIAGRAM

The wiring diagram of each system is illustrated so that
you can understand the path through which the electric
current flows from the battery.

o Sketches and codes are used in the diagrams. They
3|a should read as follows:

1) Each connector and its terminal position are indicated
by a sketch of the connector in a disconnected state
which is viewed from the front, as shown in figure.

Viewed from this direction

G6M0193
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1. General Description

2) The number of poles or pins, presence of a lock, and
pin number of each terminal are indicated in the sketch
of each connector.

In the sketch, the highest pole number relers to the num-
ber of poles which the connector has. For example, the
sketch of the connector shown in figure indicates the con-
nector has 9 poles.

Connector used in vehicle

Connector shown in wiring diagram

Sketch

Symbol Number of poles

G6M0194

Double frames

indicates a lock
is included.

N

1 Numbered in order from

98}7‘

5 upper right to lower left

7

Indicates the number of poles.

G6M(0196

&
N
o2

G6M019S

Indicates a lock is included.

et =

4 %
¥ {2 3|4
Numbered in order from
) 5 6 7 8|9 upper left to lower right.
ZSingle frame
G6MO0197

G6M0198

7.

—

S,

i
k

|

S

G6M0199

When one set of connectors is viewed from the front side,
the pole numbers of one connector are symmetrical 1o
those of the other. When these two connectors are con-

nected as a unit, the poles which have the same number
are joined.

3) Electrical wiring harness

The connectors are numbered along with the number of
poles, external colors, and mating connections in the
accompanying list.
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1. General Description

WIRING DIAGRAM

&

@
e s
_—\

T

BR (No. 1 terminal)
RW (No. 3 terminal)

G6M0200

|
| |
Wire color: |__ e s _J

NOTE:

G6M0216

Seated wrre

ors of the wires used.

4) The sketch of each connector in the wiring diagram
usually shows the "A" side of the connector. The relation-
ship between the wire color, terminal number and connec-
tor is described in figure.

A wire which runs in one direction from a connector ter-
minal sometimes may have a different color from that
which runs in the other direction from that terminal.

5) In wiring diagram, connectors which have no terminal
number refer to one-pole types. Sketches of these connec-
tors are omitted intentionally.

6) The following color codes are used to indicat

Color code Color
L Blue
B Black
Y Yeliow
G Green
R Red
- - w White
Br Brown
Lg Light green
alsl® igi) Gr Gray
T‘f\--l P Pink
: 8 '1_ ____________ 3 Or Orange
'l e Lb Light Blue
1 v Violet
H = ] SA Sealed (Inner)
--------------- = sB Sealed (Outer)
G6MO0201
7) The wire color code, which consists of two letters (or
three letters including Br or Lg), indicates the standard
color (base color of the wire covering) by its first letter and
. = the stripe marking by its second letter.

t—Marking color: Black

Reference color. Yellow

G6M0202

e the col-
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1. General Description

8) The table below lists the nominal sectional areas and
allowable currents of the wires.

Direct ground

Indirect terminal
ground

GEM0203

Nominal 'Outside Allowable
" No. of strands/ diameter of
e strand diameter | finished wirin ST
mm? 9 Amps/40°C
mm
0.3 7/0.26 1.8 7
0.5 7/0.32 2.2 (or 2.0) 12
0.75 30/0.18 2.6 (or 2.4) 16
0.85 11/0.32 2.4 (or 2.2) 16
1.25 16/0.32 2.7 (or 2.5) 21
2 26/0.32 3.1 (or 2.9) 28
3 41/0.32 3.8 (or 3.6) 38
5 65/0.32 46 (or 4.4) 51
8 50/0.45 55 67
CAUTION:

When replacing or repairing a wire, be sure to use the
same size and type of the wire which was originally
used.

NOTE:

e The allowable current in the above table indicates the
tolerable amperage of each wire at an ambient tempera-
ture of 40°C (104°F).

e The allowable current changes with ambient tempera-
ture. Also, it changes if a bundle of more than two wires
ts used.

9) Each unit is directly grounded to the body or indirectly
grounds through a harness ground terminal. Different
symbois are used in the wiring diagram to identify the two
grounding systems.

The ground points shown in the wiring diagram refer to
the following:

Body ground

(GE) Engine ground

Radio ground

Rear defogger ground

@ Sunroof ground
All wiring harnesses are provided with a ground point

which should be securely cbnnected.
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1. General Description

WIRING DIAGRAM

10) Relays are classified as normally-open or normally-

closed.

The normally-ciosed relay has one or more contacts.
The wiring diagram shows the relay mode when the ener-
gizing circuit is OFF.

Relay type Energizing circuit OFF Energizing circuit ON
X=——9 o——=[=——-—»
—_—10 © 0
4-pole SR IR
C/C i = L@O—{ ——
Normally-open type
N N — O[]
r———) O OO
X———3| O———|===---»
6-pole 0 & LS,
A1A 21h
O/C} *i | e
O———— -+ || x——»
! 1 —
Normally-closed type 4 ; &
y- Y -pole
O—-—-- "(}—"— — X—— 5 ]
Mixed type S-pole X——-P B=r— B _ho_j':‘:’
O RIR J
L% s o~ {

Key to symbols:
() — : Current flows.
X — : Current does not flow.
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1. General Description - 2. Basic Diagnostics Procedures

e e
Each connector number shown in
wiring diagram corresponds to that

in the vehicle, (LH) Front turn

signal light

i

=

£
~

yllb

G6MO0205

11) Each connector number shown in the wiring diagram
corresponds to that in the wiring harness. The location of
each connector in the actual vehicle is determined by
reading the first character of the connector (for example,
a "F" for F8, "i" for i16, etc.) and the type of wiring har-
ness.

The first character of each connector number refers to the
area or system of the vehicle, as indicated in table below.

Symbol Wiring harness and Cord

F Front wiring harness

Bulkhead wiring harness

B
E Engine wiring harness
T

Transmission cord

Door cord LH & RH,

Rear door adapter cord LH & RH,
Rear gate cord,

Rear gate lock adapter cord

Instrument panel wiring harness

Rear wiring harness.
Rear defogger cord.
Roof cord,

Fuel tank cord

2. Basic Diagnostics Procedures

The most important purpose of diagnostics is to determine
which part is malfunctioning quickly, to save time and
labor.

A: IDENTIFICATION OF TROUBLE SYMPTOM
Determine what the problem is based on the symptom.

B: PROBABLE CAUSE OF TROUBLE

Look at the wiring diagram and check the system's circuit.
Then check the switch, relay, fuse, ground, etc.

C: LOCATION AND REPAIR OF TROUBLE

1) Using the diagnostics narrow down the causes.

2) If necessary, use a voltmeter, ohmmeter, etc.

3) Before replacing certain component parts (switch,
relay, etc.), check the power supply, ground, for open wir-
ing harness, poor connectors, etc. if no problems are
encountered, check the component parts.

D: CONFIRMATION OF SYSTEM OPERATION
After repairing, ensure that the system operates properly.
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WIRING DIAGRAM

. Basic Diagnostics Procedures

To power

FUSE
supply

Switch Light

G6MO0206

Continuity

No continuity

G6M0207

E: INSPECTION
1. VOLTAGE MEASUREMENT

1) Using a voltmeter, connect the negative lead to a good
ground point or negative battery terminal and the positive
lead to the connector or component terminal.

2) Contact the positive probe of the voltmeter on connec-
tor (A).

The voltmeter will indicate a voltage.

3) Shift the positive probe to connector (B). The voltmeter
will indicate no voltage.

With test set-up held as it is, turn switch ON. The voltme-
ter will indicate a voltage and, at the same time, the light
will come on.

4) The circuit is in good order. If a problem such as a
lamp failing to light occurs, use the procedures outlined
above to track down the malfunction.

2. CIRCUIT CONTINUITY CHECKS

1) Disconnect the battery terminal or connector so there
IS no voltage between the check points.

Contact the two leads of an ohmmeter to each of the
check points.

If the circuit has diodes, reverse the two leads and check
again.

2) Use an ohmmeter to check for diode continuity.
When contacting the negative lead to the diode positive
side and the positive lead to the negative side, there
should be continuity.

When contacting the two leads in reverse, there should be
no continuity.

3) Symbol "o—0" indicates that continuity exists between
two points or terminals. For example, when a switch posi-
tion is "3”, continuity exists among terminals 1, 3 and 6,
as shown in table below.

Terminal
1 2 3 4 5 6
Switch Position
OFF

1 O O——0
2 O O O
a O- @ O
a ﬂ: Y f)
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2. Basic Diagnostics Procedures

/-Open circuit or wiring

L

. o Ll @

I No voltage is present |

Voltage is present

Jo)
0®

G6M0208

Open circuit

&—m—-u_\
L] ’D'
9) Q.

Continuity does not exist,

o @

=

Continuity extsts

G6M0209

Test lamp

o@
0@

Fuse holder

K Shorted wiring

G6M0210

/— Shorted connector

0
.Q

B

Continuity exists.
= Continuity does not exist. =

G6M0211

3. HOW TO DETERMINE AN OPEN CIRCUIT

1) Voltmeter Method

An open circuit is determined by measuring the voltage
between respective connectors and ground using a
voltmeter, starting with the connector closest to the power
supply. The power supply must be turned ON so that cur-
rent flows in the circuit. If voltage is not present between
a particular connector and ground, the circuit between
that connector and the previous connector is open.

2) Ohmmeter method

Disconnect all connectors affected, and check continuity
in the wiring between adjacent connectors. When the
ohmmeter indicates “infinite”, the wiring s open.

4. HOW TO DETERMINE A SHORT-CIRCUIT

1) Test lamp method

Connect a test lamp (rated a! approximately 3 watts) in
place of the blown fuse and allow current to flow through
the circuit. Disconnect one connector at a time from the
circuit, starting with the one located farthest from the
power supply. If the test lamp goes out when a connector
is disconnected, the wiring between that connection and
the next connector (farther from the power supply) is
shorted.

2) Ohmmeter method

Disconnect all affected connectors, and check continuity
between each connector and ground. When ohmmeter
indicates continuity between a particular connector and
ground, that connector is shorted.
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3. Working Precautions

WIRING DIAGRAM

Correct

G6M0212

3. Working Precautions

1. PRECAUTIONS WHEN WORKING WITH THE PARTS
MOUNTED ON THE VEHICLE

1) When working under a vehicle which is jacked-up,
always be sure to use safety stands.

2) The parking brake must always be applied during
working. Also, in automatic transmission vehicles, keep
the select lever set to the P (Parking) range.

3) Be sure the workshop is properly ventilated when run-
ning the engine. Further, be careful not to touch the belt
or fan while the engine is operating.

4) Be careful not to touch hot metal parts, especially the
radiator and exhaust system immediately after the engine
has been shut off.

2. PRECAUTIONS IN TROUBLE DIAGNOSIS AND
REPAIR OF ELECTRIC PARTS

1) The battery cable must be disconnected from the bat-
tery's (=) terminal, and the ignition switch must be set to
the OFF position, unless otherwise required by the diag-
nostics.

2) Securely fasten the wiring harness with clamps and
slips so that the harness does not interfere with the body
end parts or edges and bolts or screws.

3) When installing parts, be careful not to catch them on
the wiring harness.

4) When disconnecting a connector, do not pull the wires,
but pull while holding the connector body.

10
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3. Working Precautions

Example

LEFT PUSH

G6M0213

/

kester probes

"Mini" test leads

G6M0214

5) Some connectors are provided with a lock. One type of
such a connector is disconnected by pushing the lock,
and the other, by moving the lock up. In either type the
lock shape must be identified before attempting to discon-
nect the connector.

To connect, insert the connector until it snaps and con-
firm that it is tightly connected.

6) When checking continuity between connector
terminals, or measuring voltage across the terminal and
ground, always contact tester probe(s) on terminals from
the wiring connection side. If the probe is too thick to gain
access to the terminal, use “mini" test leads.

To check water-proof connectors (which are not accessi-
ble from the wiring side), contact test probes on the ter-
minal side being careful not to bend or damage the ter-
minals.

7) Sensors, relays, electrical unit, etc, are sensitive to
strong impacts.

Handle them with care so that they are not dropped or
mishandled.

11
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4. How to Use Wiring Diagram

WIRING DIAGRAM

4. How to Use Wiring Diagram

te Power Supnly Fouting

H!’;—lﬁ ne-? rHA-5
-

@ ®
By — 18
]
= | ===
[
16-2 SN
@@ (@ ©
a (1) e (A1)
Fume & iay mowx (F/A)
C o m|Sm
vyvey ¥ i 1 - S —H 1. Wo 19 20A ) —{wo
I —— 9 L Wo 20 15A | oo
\
! . _:* Bw
11 Mo 22 1SA 52 = J
ety e 25 _zoa OO~ Sler N e
= M LT e | I I AT e e
= i ] B ",_‘ Q't_n) @)
, 3*.';.{.. R ha- 7 Biack =\
o |z Lp {nB-8 . E:
— 4 3
- = 112{3] 112
,ﬁ/ (F%) L‘T{ QQE

sHJ
Refer to
foldout page |

G6M0286

A: RELAY
A symbol used to indicate a relay.

B: CONNECTOR-1

The sketch of the connector indicates the one-
pole types.

C: WIRING CONNECTION

Some wiring diagrams are indicated in foldouts
for convenience. Wiring destinations are indi-
cated where necessary by corresponding sym-
bols (as when two pages are needed for clear
indication).

12

D: FUSE No. & RATING

The "FUSE No. & RATING" corresponds with
that used in the fuse box (main fuse box, fuse
and joint box).

E: CONNECTOR-2

1. Each connector is indicated by a symbol.

2. Each terminal number is indicated in the
corresponding wiring diagram in an abbre-
viated form.

3. For example, terminal number "C2" refers to
No. 2 terminal of connector (C:F41) shown in
the connector sketch.
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4. How to Use Wiring Diagram

F: CONNECTOR SKETCH

1. Each connector sketch clearly identifies the
shape and color of a connector as well as
terminal locations. Non-colored connectors
are indicated in natural color.

2. When more than two types of connector
number are indicated in a connector sketch,
it means that the same type connectors are
used.

G: GROUND

Each grounding point can be located easily by
referring to the corresponding wiring harness.

H: DIODE
A symbol is used 1o indicate a diode.

I: WIRE TRACING ON EXTENDED
WIRING DIAGRAMS

For a wiring diagram extending over at least
lwo pages, a symbol (consisting of the same
characters with arrows), as shown below, facil-
itates wire tracing from one page to the next.
A—A BB

J: SYMBOLS OF WIRE CONNECTION
AND CROSSING

Refers to wires which are con-
necled and branched at the
“dot” point.

Refers to wires which are
crossed but not connected.

13

K: POWER SUPPLY ROUTING

A symbol is used to indicate the power supply
in each wiring diagram.

"MB-5", "MB-6", etc., which are used as power
supply symbols throughout the text, correspond
with those shown in the POWER SUPPLY
ROUTING in the wiring diagram.

Accordingly, using the POWER SUPPLY ROUT-
ING and wiring diagrams permits service per-
sonnel to understand the entire electrical
arrangement of a system.

L: SMJ

A symbol is used to indicate the terminal
arrangement of the super multiple junction
(SMJ). The SMJ is not shown in respeclive wir-
ing diagrams but is indicated on the next page.

SYMBOLS AND ABBREVIATIONS

A number of symbols and abbreviations are
used in each wiring diagram to easily identify
parts or circuits.
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5. How to Use Super Multipie Junction (SMJ)

5. How to Use Super Multiple Junction

(SMJ)
The “SMJ" indicated in wiring diagram is shown in a sim-
plified form.
TERMINAL ARRANGEMENT
Bulkhead Wiring Harness =& —® front Wiring Harness
B100) 66 Poles (Gray) (f2) 66 Poles (Gray)
AIAZL a3 |MIASIAG
Bl B5/86
ot
02— EHEslEs
F1 F6
Gl C6
H! O H
m
J1
K
L
M1
101]
[
H6MO0489

CAUTION:

e Align the cutout portion of one connector with that of
other before tightening the connecting boilt.

e Do not tighten the bolt excessively since this may
deform the connectors.

Tightening torque:
5§9+1.5 Nm (0.6 £0.15 kg-m 4.4 +1.1 ft-Ib)

14
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5. How to Use Super Mutltiple Junction (SMJ)

EXPLANATION OF SMJ SHOWN IN THE WIRING

DIAGRAM
D
ATA2[ 3 AAIASTAG] | [AGIASIA4] a3 [AZ]AT
B1[B2——{B4[B51B6] | [B6IE5B4——1{B2IB1
G ofit | ot
' 102} ¢3 1D4ID5 C3
@D @ F1JE2——E4lEsles| | [EBIESIEA——E2]ER
Y m LY Ll 6l | [E6) Ll
BW N3 [BW C1 G6] | [CB (8]
0 Pl |E|o]| He
b ]
SMJ s %l | m| °
[Refer to 1 J6| | [J6] J1
foldout page.] K1 K6| | [KE K1
L]12 L4]L5[L6 L6[L5[L4}F——L2]L1
oY (ol N3 hwaMoMe| | MESMA| NS bl LY >
IN2| 03 [N4INSING] | INGINSIN4| 3 N2
01/02——04[05[06] | [06[05]04——02[01
P1P2| P3 |palpsipe] | [PsP5IPAL P3 [P2[Pi

H6M0490

ABBREVIATION LIST

Abbr. Full name Abbr. Full name
ABS Antilock Brake System M Motor
ACC Accessory M/B Main Fuse Box
A/C Air Conditioning MG Magnet
AT Automatic Transmission Mi Middle
+B Battery opP Optional Parts
DN Down PASS Passing
E Ground RH Right Hand
F/B Fuse & Joint Box SBF Slow Blow Fuse
FL1.5 Fusible link 1 5 mm? SiT Starter
IG Ignition SW Switch
[Tum. lllumination up Up
LH Left Hand WASH Washer
Lo Low

16
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6. wiring Diagram

WIRING DIAGRAM

Battery current
Current from ignition switch IG termmal

6. Wiring Diagram
1. POWER SUPPLY ROUTING
e LHD model

- ——— Current from ignition switch ACC terminal

—-——= 0Other currents

Main fuse bax (M/B)

®

|~
SBF -5 45A 3] L D)
SBF—4 45A ] BY {Z]
SBF—3 45A 7] BR &l
—_— {4]
S =130 18w T
] T-SBF-2 30A HYe —
] OFL 1258 = e
e 2 —
R
O @
) + ___:
5 Headlight No 22 15A gl 5]
v relay LH No. 23 20A Br
= - O — 7
@ G Of=meim L ‘15 L ) S_—— -~ MB-4 -
Q— S No. 26 15A z ta MB -
[ 0.
________ OO e e s s s e it B —
[ =] I No. 25 10A 3 "6R w g Lo
0O O 4 Lor
éq NI 2 MB-7
() Headlight —
= relay RH
W
Zr
1 MB-8
M/B FUSE/RELAY LOCATION SBF hoider @
A/Crelayhulder A5A (2 2 w
LZA_] ] WR
() ﬂﬂmﬂ ! Eor=e]
. '-‘ Elgg nesdion
{ rely
S @
“Q: \ b
dirghtl
%‘ & @@@ = ':I: : |
J Generator
————————
F/B L
[ e e
| i
| @D @lac)
HOE ) : Gray)
NOI ] | (Biack)
= '
RO O | 3 T2
NO. 7] — i
NCT3)
o | © @
(Red)
O ' ) KFIEIES
| A1213) HEHE
1
| GLO1-06A

16
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6. Wiring Diagram

SMJ [Refer to foldout page.]
(Turbo model)

8Y [ = BY

R| F= R

Y

-1

I
I
I
|
J

o —
~Jjw
Co| -

®

| |
: (Non—turbo model) : —
[« 4
i | (8] 2|
: BY —|8Y | By 15 o 58"’
| RH R 1 RY ®)
T 7 T 'l r_—""‘ﬁ" 2 CC O o !
I — I J' E gl O|O
| L
[rm————————————— e LN - 1 i r 2 ST — 0
gnition
I N T T e T T - ‘
| a: @ d"@' ﬂ ll : switch
: b: @ (Non—~turbo model) e: | |
I
: « @D Fuse & Relay box (F/B: r I :_ 5
— | i
i BWS\ No. 11 20A e YG . ;‘
: W ia7] el ! —
12l - I
| | ) o L : FB-9
| e L cIaa
ol A W
R oLk LT [ [P R S e ™
I No. 3 20A i rGR i L =L
! $-—o0 oS- e -0 o i e (FB-11
® - mmm Sk o [ E] - T e Bt ~FB-12
i et b L T o L E{‘E—--—— ————— —{FB-13
| [FB=1 Jo———rjeB] F~————-—-- J AU | 3 LA S —{FB-39
| [FB=2 ‘————'é"a4 P e e e e e e i i L *1: Non-turbo model and
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6-3 [D603)
6. Wiring Diagram

WIRING DIAGRAM

3. AIR CONDITIONING SYSTEM

e LHD model

To Power Supply Routing

. | FB-33 =
IG FB-23 FUSE Mo, 20 FB—21
16SW FUSENe . t5 FUSE No. 21 FUSE No. 15
Al nditionin o
relerli;:yoho;dler . @2 . ﬁ
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@D @
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AL —
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*1
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»1 Turbo model : GY N
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cut relay .a
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&
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motor
+2 Turbo model : BrW I
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mogc;uIeA(Ti?OO%clc:) l_______________,_,_____,___
N Tt @
RG 1
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' . _ 112 12
2:@3D | 314 314
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e | D @) @& @D
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WIRING DIAGRAM (p603] 6-3
6. Wiring Diagram

Mode control panel

i, Reftto Lighting
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6-3 [D604)
6. Wiring Diagram

WIRING DIAGRAM

4. ANTI-LOCK BRAKE SYSTEM

e LHD model
= - Combination
To Power Supply Routing meter StQP light
ABS switch
FB-5 SBF -6 FB-36 FB-23 FB-31 FB-21 indicator
USthe.19 S8 HOLDER FUSENo. 18 FUSENo.15 st N 12 FUSENo.15 light Hg
4 g b 2 z . T
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G
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€
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S6[57] 58 T59[60] 61 [62[63[ 64 [65[ 66 | 67 | 68 | 69 [ 70 | /1 AR RN

32

GL82-04A



WIRING DIAGRAM

[p604] 6-3
6. Wiring Diagram

Engine and transmission
control module

Check Data link (1600 cc and )
connector connector 1800 cI:)c engine (2000 cc engine
H’_‘EH mode model)
EF%‘“ &
@
SMJ = 3
[Refer to
foldout page.] =
(Turbo model) Ref. to Engine
@ electrical system.
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& sE‘ @
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. e 1171 ABS di i
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| ek ens
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6-3 [D606) WIRING DIAGRAM
6. Wiring Diagram

6. AUDIO & CLOCK SYSTEM

To Power Supply Routing

MB-7 FB—10
FUSE Ro. 25 FUSE No. 17
S g

7 7%

1: LHD model

:
»2 : RHD model _g%w;_'

£ C)
«2 G @ @ \TJ GO 2
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WIRING DIAGRAM [pso7) 6-3
6. Wiring Diagram

7. BACK-UP LIGHT SYSTEM

To Power Supply Routing +1: LHD model
+2 . RHD model
FB-18
FUSENe. |
5 inhibitor
@ switch (AT)
B:_P,R NIDI3]2]1
a ow '] [QlO
2 [—=fer
Back—up : [ By
Isk%Tch (Non—turbo model) E-?f to . TR  T——— Wl
= S 5| -
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(Turbo model) 5_-___0 O
8128
[LBY
En-c +Z BryY
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6-3 [D608) WIRING DIAGRAM
6. Wiring Diagram

8. CHARGING SYSTEM

To Power Supply Routing

FB-21 (LHD)
FB—~22 (RHD) ALT—1

FUSE No. 15

m
@

BW

wo @@L w0 @A @3

turbo non=turbo LJ EAE
model) model)
z 8100 z @ z
SMJ
[Refer to

foldout page.]
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*2 : Other models
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meter
b:
rarge |20 ©
|l e
L Rt - b1151 2‘53 BW BW BwW

*3 : LHD mogdgel
+4 : RHD model

(1) (Black)
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112]3[4]5] — 68][78910
11]12]13[14[15]1671 7118]19]20121]22

GLO2-02

44



[p609] 6-3
6. Wiring Diagram

WIRING DIAGRAM

9. COMBINATION METER

e LHD model

SESESESESEN SREEEAS
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To@
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11
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6-3 [Dp6011] WIRING DIAGRAM
6. Wiring Diagram

11. DOOR LOCK SYSTEM

To Power Supply Routing

. FB-7 MB—7
FUSENo. 11 FUSENo.25

(&
>

LR

«1: LHD model
«2: RHD model

s
(LHD — ( :: ) (::)
non—turbo @ (LHD turbo % (RHD

*1:L0r

[

odel)
Front door modeD mpaci @ "
oc
actuator [Refer to
(Passenger side) (7ig) foldout page.] 1:10r s2:1R
— my 2L R, o2 . RG s :zzjqu Door lock
gE FIZ!W E] LT L e timer
— slilog ed, W
Knob—lock
@ @ @, wieh
Sy
&
= o

L WR

il
Mgl
29
‘;":‘_ Rear door
Rear gate il lock
lock = actuator
actuator -

(5 Door) _ — . . '2_
@5& iE, &@:;m 3iRe  [IPTTY q~&c@ A l_EBﬁB}

%

Rear door
lock
actuator

= =] Ry R
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314 314 SI61718 Z[5[61/18
@@
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112]3]415] — [6]7]8B]S]1 11213[4]5] 11213141 [5 BREME 2|3[4]5 6] /1819
T[T 2[13[14[T5(16TT7[T8[T9[20]2122 (6171813110 (BISNOTTIZ3[TA[T5]16 9[1o112[13 1 111213141%'61718192010
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6-3 [D6012) WIRING DIAGRAM
6. Wiring Diagram

12. ENGINE ELECTRICAL SYSTEM
e LHD turbo model

To Power Supply Routing

. FB—21 | MB=2 | FB—4 ST | FB-23 Ehach
Combination meter FUSENo. 15 SBF-2 FUSENa .16 1GSW FUSENa.15 connector
— NechElGD)
& 5 > 5 & “’é“‘g}s
Tachometer “_.® ® W
- : t SMJ
: i ItRef‘er |—§—|® EEI—]@
Malfunction b:( :) Fgldoul 1 LM
e YR page.] ¢ " 2
e a
L| Speedometer [~ _ K ®
circuit | @ : | R R -
\ LE‘&%::::::::::,::::::::::::::‘:::::::35
®y = o
{8
1)
@ m
vises[ =
& N
= CER R
— Oi—;a Engine a: c:
Main = control
relay| —© © module b:
S : B
é > k0P
= «3 With immobiliser model : a17
Fuel 6—\__ ¥G Without immobiliser model : a7
il E e
|
relay | UQ - — 3] o
%E
”
iy | O ~®
ASS = = é
Neutral — r_B]iB
position| O © . | 7
switch ==
@D
(Black) (Black) (Green) (Black) (Gray) (Brown)
o — M2}
112 1= [2] 11213 3]4
iivi ] 314 EIIE 2[5t 516
(Gray) @ (Gray) (Blue) (Gray)
112131415 — 12345[—1675{9 11 1213H4I5][6]7F
6171819110 (121314 15]6T/T8[STO[TTT2T3[T4TTS]TH] 1012113 14]15[16[17]1 [SITOHTTITZ] T34
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WIRING DIAGRAM (p6012] 6-3

6. Wiring Diagram

Vehicle
speed
sensor 2
Data link
connector Test mode Read memory
0 ) L ® ®0®
m)
x| L4 m)
— fql = = @ a
|
® ||
O0——- I:
|
1!
k) T
& H
11
[E il
==l
[EE::'_I
< —®
[}
m - )Ref. to Air conditioning system. ™\ Ref. to Immobiliser =1 With immobiliser model : b8
—/ system. Without immobiliser model : b10
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Ref. to Radiator f yst 2 With i bili del : b10
@ i Without immobiliser model : b8
ol G|
EE g |
Engine
control
module
5 3 z %
F
—®D ~<®
Il
Il
[ * * H
1
Il
I
Il
3
: = 35;[‘ 3 5
=23 @ |6H|ED
Pressure Wasteqate Oxygen Crankshaft  Carnshaft Knock Joint
exchange control sensor position position sensor connector
solenoid solenoid sensor sensor
valve valve
(Gray)

(Brown) (Black) .(Green) .(Green)

(L| ht
grgy)
2]
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211 71213] 3@
e i3 HE CERER
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ann

@ (Yellow @13 (Yellow) @3D (veliow)
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3[415] = ——
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6-3 [D6012]
6. Wiring Diagram

WIRING DIAGRAM

Engi 8
Throttle codlant Powersteering g air
position temperature switch control
Joint Boost sensor sensor solenoid
connector sensor - valve
|
[P @ [HHl@ %@ @ @
ﬂ%b—?kg" o & B
@ -
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® ®-3 E] . &
SMJ
[tRefer ®’ I
(:)‘— o B8 fela 5| BE]
foldout
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Engine a: c:
control
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I O
| > 2 e
1! [tRefer -
: : fgldout IEI‘:i F%gl
il page.]
1!
i S ok =2
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i 55 I
1" @ [
I -
4 &5
ﬁ"‘u ol o) o )_E_‘ E%
HeH PR HH| @D )
Mass air - Ignition coil Purge
flow sensor Ignitor control
solenoid
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WIRING DIAGRAM

[p6012) 6-3

6. Wiring Diagram

m-
| ‘
Engtine‘ Bl G 1
n":r?gdz(l’e b:
5l | | |
& 5 3 g
1y
m :

& :J 3 9 My ofbfopmf
M S S —— " BE| =
me———e R = page.] )

B & 3 3 9
Pl 2l = PH Pl |
. @&
& — = — e e
® @
o]
"1 #2 #3 na %
Fuel injector TCEO:
(Light gray) @ (Dark gray)
(Light gray) @ (Dark gray) @
112131415
{112p 6171819110
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6-3 [D6013]

WIRING DIAGRAM
6. Wiring Diagram

13. FRONT FOG LIGHT SYSTEM

e LHD model
To Power Supply Routing
FB-38 FB—29
FUSE No. & FUSE No. 9
- S
Ref. to Rear fog =—
light system. Lighting
switch
@Rw @) B9 _If O E
' rﬂ_@ ] RW RW ’RW TC Qlo
Diode | ¢ | GW@UW j—J—_EL O[O
o
[y =
switch =
N [OFF . ;
ont
'@@ @ light relay
O ‘ [—— Or Dk@_hr ) % i g E|)I]
B 5 _,_%_. Ref. to Lighting i el
®|® s AT
al um.
00O @
= (Non—turbo model)
—_— O I.O.—Ar 2
(Turbo model)
@
Front fog e Or [P Or
: ==
light RH> ©L_— =
[Ref. to
foldout page.]
Front fo 8
light LH® @::1@9—
(Black) G2 Black) @) (@) (Biack) (D Brown)
1n 1
02 (23] 314 34516
@) (5 (Black) G Black)
=
112[3]4 11213][1[4 112[13] — [4 112[314]5] — [6]7]819 112]3]4]5 Z[8TUI9TI0f
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6-3 [D6014)]

6. Wiring Diagram

WIRING DIAGRAM

14. FRONT WIPER AND WASHER SYSTEM

To Power Supply Routing

FUSE No. 2

FB-1

FB-13
FUSENo. 2

WL

(Refer to

f

|

SMJ g

oldout page.]

(LHD turbo model)

+1 : LHD model

*2 . RHD model

o
3 @
= LgR[:LqR
(BT}
Front ,2 %
r“leaostg?r =| [(LHD non—turbo
@” ARl Combination switch
EWL @ (Without intermittent wiper)
[CeR LoRqz|LaR OO e
Frotntwiper (RHD model) ‘ EW [®) L
moto o
r (RHD model a8 l— OFF [0 H
0 MIST [OFF IMIST [OFF [MIST [OFF
JEER] S2 1 O O 10
el — LI
Front wiper switch
@ Combination switch
= (With intermittent wiper)
Intermittent
wiper time
control
volume
[‘WC_] W OFF LON Washer
—EW 8 switch
=0 =1, OFF INT 0 Hl
=c MIST [OFF [MIST JOFF[MIST [OFF [MIST [OFF
L= animenmEans
L o =
G e 7.8 B o I Ko B o Mo ol )
B = A S3 @)
[N Q19O
NTZ € 10
Front wiper switch
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T 2IRIA15] — [BT71B1eT 123 e
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WIRING DIAGRAM
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6. Wiring Diagram

15. FUEL GAUGE SYSTEM

To Power Supply Routing

FB—21 (LHD)
FB-22 (RHD)

FUSE No. 18

(aa]
@
+«1: RHD non—turbo model
*2 . Other models

+*3: LHD model

+4 : RHD model

R
DR AT Erwﬂ'ﬁ’l -

E

©
2

€y
&
Brw Brw
ES
*
w
BrY | Bry
4]

®
®

oTlo(0] «

Combination
meter

Fuel

(Sub module)

Brw
=
* [
BrY [E BrY

Y
i

o
®

Fuel

gauge
module
(Turbo

@ (Main module) model)
L

S o

Fuel

G 7| gauge
B _Lj\’_ module
@ (Non—turbo

é model)
QRIS (Black) G Black (Gray) (1D (Gray)
1213 M2 T12[3[415] —.[6]7]8]a]10
012 41516 3 iTé 6 TT[12113]74 151’61?715192021 22 (112131 zm@ﬂ@]ﬂ[@ﬂgﬁi@
@9 (Blue) (Blue)
112]3]4]5] — [6]7]8]9 12345;——:678910 11213]4] 1 [5]6]7
10[11]12[13[14[15[16]1 7{18[19]20 11]12]13]14[15]16]17]18[19]20 [B19110[T[12[13[14[15]T6
GL61—04
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-3 [D6016]

WIRING DIAGRAM

. Wiring Diagram

16. FULL TIME DUAL-RANGE SYSTEM

To Power Supply Routing

FB—21 (LHD)
FB-22 (RHD)

FUSE No. 15

m
@

+1 : LHD model
+2 : RHD model
Combination

a: meter
G

AWD-Lo

S
RB T3lpis
WB b iileg][—

lBlE_G:}WB
o
o

AWD-Lo
Iiahi cttch
.@ .@ ight switc
REF] 'g__'g_J
(Blue) (Gray) (10 Gi12) (Gray) GD Black)
(Gray)
Y (2I3e15] — BT RO —— T2[31415]6] (X [7IBIOS [0
(12> [h2h3fransien7nengRo2122) (112131415161 718190 M2[I3[1411516] [12]13114[T15[T5]17]18[19]2012T|]22]23]24

GL38-02
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WIRING DIAGRAM

[D6017] 6-3
6. Wiring Diagram

17. HORN AND CIGARETTE LIGHTER SYSTEM

To Power Supply Routing

FB—32 (LHD)
FB—31 (RHD) FB-11
L FUSE Mo. 12 FUSENo.3
+1: LHD model - E| o4
+2 : RHD model : N
*3 LHD non—Turbo model : LB .
Other models : BL x
Hornrelay
49
=" e B Cigarette
| s @ g
— o ;Ehﬂ
Ref. to Lighting (f g f?h
system. ) - =
(Hotm smtcrg (Tail & illumi.) @
Without airba
model) 9 et
T o O @RG +*4 With i!lummataon contro!l model D YL
= Without illumination control model : B
Horn switch
(With airbag .
model) 868
O O [I]RG
% (LHD (LHD &= SMJ —
non— turbo B turbo [Refer to D
model) model)@ foldout page.] Mode @
(oL
Horn =
[ —
g
Horn
o -
@ Biock) @ ®1ock @ @ &
LHD model RHD model
' L =
1 112 X2 11213]4 11213 [2]3[4 PNMS
213 3[4 3/415 5161718 41516 516]7[8 61 7[8[9]i0[11
GL74-05
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6-3 [D6018]

6. Wiring Diagram

WIRING DIAGRAM

To Power Supply Routing

18. HEADLIGHT BEAM LEVELER SYSTEM

FB~23
FUSE No. 15
+1: LHD model
o =2 : RHD model Head!ight
Iev'(tallr?g
switc
0Tz
STRG TGRS QIOIO
-.‘I1-'LY -:?'!.a‘r’ 11__
> Rt ) 1O
Ref. to Lighting (:ﬂ ]
B ] tem.
NN ToE l1umi) B o)
ot
B (3
.‘:ID Xjo|aje|s
(Non— oy ] (LHD E;g_‘ <1 SMU
tU't(’jO " - &:2,%?31) L'Ejztgl[l?efer to foldout page.]
el Ry T (D g
i
o
&55 Headlight leveler LH
g O———— /Bl —
— _Fﬂ__
.@ o—e @
ol :WR, s = ‘ L
DRIOR RS J pr—eg T o=
L Be el R — g AT —e
— 1
1
Headlight leveler RH
O—e————TT¥ —
| 5=
.@ H' 0—&{)_@
1 WR,e2:Grl |
SeREe, -
: CVNCTL: I 1
le
T —aw
(Gray)
(Gray) @
LHD model (Black) RHD model
Al2[3N 112143 112]3[4[5] — [6]/[8]9 112[3]4]5] — [6]718]3]10)
\4[5]6/ 4[5]6]7 102340 STT6[T7118[19120]  [TT{T2[13[14115[16]17{18[19]20{21]22
GLB3-05
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WIRING DIAGRAM [p6019] 6-3
6. Wiring Diagram

19. HEADLIGHT WASHER SYSTEM
o LHD model

To Power Supply Routing |

MB-1 FB-21
SBF-1 USENo. 15
= B

Headlight
washer
motor

e

- (D H
[Refer%gJ @ H_T]_]@D
foldout page.] L%

(Turbo model) >

Headlight
washer
B140 switch
Headlight |FiEw GO > OFF %\I
washer \gL WL 1[@WL %% = o)
module Ref. to Lighti 4
system. A (:I__-L-— Q
(Tail & Hlumi.) ‘ @
- O
+1 Turbo model HC)
Non—turbo model : 3
@D Blve) @40 (Black) (3 (Gray) GO Black
(Non—turbo (Turbo
model) model}
A2 =<2 T3] (20314 T2[314]516] 54 [7I8[0[ 0]
41516 4I5[6 5] 8] [BI7[8]9]10 12[13[T4[T5]16]1 7[18]19]20[2 1] [1122123]24
GLS3-05
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WIRING DIAGRAM [p6020) 6-3
6. Wiring Diagram

20. IMMOBILISER SYSTEM

e LHD model
To Power Supply Routing
FB—4 MB-2 MB-7
FUSE No.16 SBF-2 FUSE N0.25
3 £ S
> 945 = > Combination
™ H @ = @ meter
(Turbo model) |EE| (Turbo model) (Non—turbo I I (Non—turbo model)
= EE SMY J (861) modeD 73 8100 immobiliser
[Refer to indicator
foldout page.] .@ .o ) C light
LQLE]LOr bL.Or p— );'
P —— A &
@ ]
e
+«) Non-turbo model :b10
Turbo mode! :bi1
3 xG B142
. ot
Immobiliser M Antenna
control T 1-RC é% amp.
module Jﬁ
E’;— ———— (Non—turbo model) PR
c mogdule (MT)
@ : Turbo model .,_@
—Ei{: R & : Non—turbo model
(Turbo model) b
(= e control
@ mnogc;ale (AT)r
G Black G1D) Gray)
N TSRS T23TA1516] [ [7T8I0[Son —
(12][374] 1213141516 1711818]20121 | 1221 23]24 (12214 [ST6T /18902131 4]T5]T6]
(Gray)
(Blue) (Yellow) (Gray) D)
T2RA {(Non—turbo model) (Turbo model)
5161718 =
21314]5] — [6]7]8]9 1[213141516]718 E9$[]1Hf2:| 1]12]3]4 112[314]5
10012113[14[15[16]17[18]19]20 910112131 4[15]16, 13[14[15[16 5161718 6171819110
1 42 3[4[UI5]6]]7 E3Ig1t1(}i|115|217:§171819u2021 22
31 38 4445146 a7]88143
1 = 213[415 6[7]8]9
S0 bt S MM BED D D

GL91~-01
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WIRING DIAGRAM (p6021] 6-3

6. Wiring Diagram

21. LIGHTING (HEADLIGHT) SYSTEM

e LHD model
(Turbo model)
LW = LW
To Power Supply Routing R@R
MB-5 MB-6 MB-4 SMJ [Refer to foldout page.]
HEADLIGHT
RROLICHT | FUSE No. 26 | FUSEHo. 26 @
LB L8
@ s . T
(Non—turbo model)
(D @
Lg_| i W
B
FL 7 YL
i P
D b
Diode. %'{;ﬂ
Headlight RH Headlight LH ‘Ugh“”g)t::::L_m“w
Dimmer &
Passing
switch
[0 UP|PASS D
Q [HF G LW [ LW
QO O [HU R R
Q1 [ [ | THL 5
Olo O [F L
é b: (1D| (5]
Lightin
vaqutchg
OFF T [ 1 569 _
O | © [EL B Hi—beam
STOITC %R
O THC .

Combination

meter
@ @ @
(Black) (Black)
i1 =l

7] 112[3[4 1[2[3][4
m 2773] 5[6]718 561718
% @
213[4]5 T2I3NETD) 1 2I3T4]5] — [B[718]3;, —
18[9 61718[9[10[11] T[T2T3[1 4151 6[T7118[19[20 [1[2]3]4]5]6] 781911001 1112[13]14[15]16]

GL20-01
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6-3 [D6022] WIRING DIAGRAM
6. Wiring Diagram

22. LIGHTING
(TAIL LIGHT-ILLUMINATION LIGHT-ETC.) SYSTEM

e LHD model
. To Power Supply Routing
> = _ p— FB—27  : FB—-26 —2¢
FB-6 FB—35 | FB—37 | FB-34 S G, FB—28 LA LN FB—29
FUSE No. 5 FUSE No.5 FUSE No. & FUSE No. § RELAY FUSE No. 23 RELAY FUSE No. §
3 3 g B E: z g 5
Front -1
clearance @
light RH or
g): [E Lighti
Sy slv%tc;wng
[Refer to TC OFF (I) ]CI)
foldout page.] I TS
(Turbo model) B69 e o)
%34_': Parking
Front :
clearance @ @ %:— g ligh
lightlH —gq BrR = AR OFFJON
R ] : B[O
T |
@ @ PflOTO
{2
ol 3
B &
[ (B
®T 7 Headbight |
j&@__"\::(@ !clelvellnc%‘smtch
Rear iHumi. Tig
co?nbmation @ ‘
ht RH [l . Trailer e
@_'_@B = connector AT selector
* (OP) W lever .
— illumi. light
Rear
i:_orf:\tblir’j'ation 3[4
ig %L1 License plate
@_,_1':? t— (9 Iilght RHp
@ License plate
= %h\—(@n'&{'wpa
+»1 4 Door sedan : Or 5 Door : RY *3 : 4Door sedan *S Turbo model . GW
+2 4 Door sedan : BrR S Door : GW *4 : 5 Door Non—turbo model : BrR
Gray) (D () Gray
- - T2IX3 1231315
{12 A[5[617 BI7IBI31I0
(Black) B6d @D
e Sl i (ATZRER04T5) 112]31415] — [6]/]8]9
112[3]4] [6I718]9]10[TT] T10[TT]12[13[14[15]16]17]18[19]20
GL21-05A



WIRING DIAGRAM [D6022) 6-3
6. Wiring Diagram

(R

Hazard
Rear fo% light Headlight washer switch
swltch lumi. switch illumi. illumi.
light light
Cortnbination
meter
l1|um|nat|on
light
: N @ —®
. ¢ 100 o1
B ]|
= o—@
Cngr:atrette
r @
il urrfl light
Clock
B &
EE% Mode control
@ @ anelllluml
WY wy -1 'ight
; ¥
R def
sS?tEh?.?Er%?'
wy =1 light
L
% S E
: (| @ EH|GD
CD Radio, Front Fo%
illumi. illumi. htsw ch
light light n1lllght

(Brown) @ (Gray)
B118 @ With front fog light : (Gray) @

Without front fog light : (Black)

112 i 7 (2] eI
012 2] 314 SGEE . BT 5161718
(BIack)
@0 Gray)
TDRSIEEE T3] o [AT5
A EINIKEID BI7IBISTIITiIT (RSB BRI
GL21-05B
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6-3 [D6023) WIRING DIAGRAM
6. Wiring Diagram

23. OIL PRESSURE AND TEMPERATURE GAUGE

SYSTEM
e LHD model
. To Power Supply Routing
Combination RE—E
y FUSE No. 15
Oil pressure & .
warning a;
light
b: (1D
! =r.OW
C p—i
Temperature T
Cedi S D

SMJ
[Ref. to

foldout page.]

@ & @ W

YT CT7}BR Qurbo mode
Th == :
R @ E
— Aot m';lﬂ-l- 7
=N, 5
L &
Oil
s ©

| emm——

WG WG (1600 ccand 1 model)
f_o Oo——olSW ccan cc model)
q

(Gray) (Gray)
(Gray) (Gray) (Blue)
. (T1213[4
112|314 516[7]
[Bl6[718] Janop] T21314]5] — [6]7]8
afio[1112 13]14[15{16 10[1 1213141151161 7]18]19[20
(Gray) @(Gray)
121314]5 —
6171819110 [11213]4]5]6]7T819N10[11[12[13[14]15]16)

GL66-04
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6-3 [D6024) WIRING DIAGRAM

6. Wiring Diagram

24. PARKING BRAKE AND BRAKE FLUID LEVEL
WARNING SYSTEM

e LHD model
* To Power Supply Routing
FB-21 ALT -1
FUSE No. 15 Generator
o =
[+4 |

Brake fluid
level switch

':F'

I]O'—l_ l:LR
o=1|
SMJ
[Ref. to
foldout page.]

: @3
(Non—turbo _1 (Turbo mode!)
model) z 5

Parking
@

brake
® A
i S =&F

dg—aoc

Combination meter
It B+ 6 T

Parking brake :
warnir\% light mi@
Brake fluid level (BY T — i ﬁ
warning light s ' E
\ = Non—turbo model : b9
Turbo model : B0

@10 Gray
(Gray) @ (Gray)
- H2[31 = [4]5
a2 6[71819M10[11]t2 1 10[T1]12[13[14]1501

D Black) D)

112131415 6]7 HE]E
11112{13]14[15[16[17]18]19]20]

eI R drEIED

1
(211314115 (1611711 8N 9120211 [22123124]
GL60-03
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6-3 [D6025)

6. Wiring Diagram

WIRING DIAGRAM

Power
window
circuit
breaker

(RHD model)

®

o
=3

25. POWER WINDOW SYSTEM

To Power Supply Routing

(LHD turbo

@ model)

3

E==

Power
window
and
sunroof
relay

=

®

MB-—1 FB-23
SBF-1 FUSE No. 15
H

e

D,
B (LHD non—turbo modeh

FEEH]
Sich

Front power

window sub switch

(Passenger side)

OFFTUP DN

Q
@)

]
Q
@]

O

Front power
window motor

(Passenger side)

=0

©

Hdo
=<

e

i

L

LR

o3

(Green)@ (Green)
(Green) (Green)

88

8-

Non—turbo model

1{2]3]4
5[6

Turbo model

1]121314]5
e[/

-

GL70-03A



WIRING DIAGRAM [D6025] 6-3
6. Wiring Diagram

Power window main switch

Bt LOCK NORMAL LOCKSW
[ r i
wnggoaor:;gtor % it 1a- % Be |l o Rgailat
(Driver side) 1 al|le|2|a|e|> Switch
e 1 — — O 00 )
R SHeisEiors) [
R — I
w% o) 8‘1‘% oo @) 8
— O
L] | [ TO 10 (0] 8 O | Front
sEEe) [e] [e) RH
- & 1 O 10
— +— O Q1 9 Q
N EcH o]l Foii§e) Rear
[elKe] Ol O RH
Q101
Q Q1 O Q
JTOTOTOIIOTO] Renr
OO0 [O Q LH
I E=AEe)
mmﬁtgﬁi’-’-gk 5Fnadrop:wer
“:E‘H:HfEHl motor RH
*%ig 1 : LHD model -:rkw
o »2 : RHD model
olm
K= Rear power
T @7 @2 - S
.1 . DN [ UP [OFF
o @& ®" e
ow |-+1152 oW oW oW
e i ——ﬁM E °
Rear power
window sub
switch LH
GD @ T TUFOFF
G 01:G 02 GY oty g‘\: ! g?%‘ &BL Q Q
T8 2 CBHAH CH @?—&1 ﬁl QIO
=2 1.4 i
Reaé power
“r;w'gtooerH
G
= = 2][1[3]4)
[Af213) HIKIEICIE) @ﬁ{@ aiEllad - o[z (13014
@D (Blue)
21314151 — [6]7]8B]9 1121314] M [BI6]7
111121314151151715119 9 BSOS a5IT6

GL70-038B
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WIRING DIAGRAM [p6026) 6-3
6. Wiring Diagram

26. RADIATOR FAN SYSTEM
e LHD turbo with A/C model

To Power Supply Routing

FB-3 . 4 FB~-2 :

= 6 | mB-8 | FB=2 | r8-39

RELAY-1 1G5 1.2 RELAY-| fUSENo 3 c: Engine control module
E g > = g in

& SMJ
[Refer to foldout
@ o)

Main fan
motor
@WL Air conditioning
% Ve relay holder
L] ¥ >~ 204
E@% ] ) 0A @
YC OfMai
S 1t o @D
GR [} A
- LTy @
YR f:; :F °|]Sub fan
%“WC_ ¥ relay—2
z S
(Black)
@D Black) @D @ @D (Yellow)
_ Tmiz) (172 [i12] T2 2 TPEAGETE
312111}, S 4] (3[4] (3[4] [3]4] [3]4 . SI0[T]i2(T3[T4[15]16

A/C relay holder (Black)

GL14-09

93



WIRING DIAGRAM

[D6027] 6-3
6. Wiring Diagram

Ref. to Front fog e———
light system.

Diode

(With
front $
fo

27. REAR FOG LIGHT SYSTEM

e LHD model

To Power Supply Routing

light)

Rear fog
light switch
(With front
fog light)
ON]O
Q

FB-21 MB-6 FB-29 FB-23 FB-28
FUSE No. 15 | FUSE No. 26 | FUSE No. 9 | FUSENo. 15 | FUSE No. 23
& b & )
o

Without front

95

Q
@ @ /_ fog light
0l0 —]
AN .
With front
o ] Pl
Q10O — =) 5‘efﬁtt‘° 1 @ /
ighting
((Ei_‘)) @ (?g’.slt%‘m- LB_l @ \:/ith?_utmfront
I
H1umi.) % vy [T 44 / °9 19
Rear f{e% Fo?
f tight ight relay
s?f«?tclhg ® : .
ON [OFF Or _=—]0r D‘r a
919 gLy i
O[© e sl
8 — e 1 With front
| — [ - « ron
5 Ew == @ LR
(@) —_1 = ) Ref. to Lighting *3[TELG Wi
= o stem. [LEL ithout front
®® T & itlumi) fog light : RB
Lo Lightin
| |
Sv?ntch ?
OFF] 110
H @
RwW [elle]
EL [e][e)]
Trailer L
connector —
(OP) =
é 2 et e
— og light : Br
) Without front
Q@—!—{E% fog light : LW
+3 4 Door sedan : LY
5 Door : LG
Blve) @
(Black) : Without front fog iight
T1[Z] (Gray) : With front fog light .
313 [ 12 1121314
(3[415]6 4[5]5 6171819
GD Black) D)
2I31[1[ES 112131 = 112[314]5]6 7 [BIUISTI0N T 1121314151 — 61718191,
71819 110[11] 6[78 T2[13[T4[T5[16[T7[1 8 9[20[21| (72123 ]24] 112131 4[15[16[T7]18[T

GL30-04



WIRING DIAGRAM [p6028] 6-3
6. Wiring Diagram

28. REAR WINDOW DEFOGGER SYSTEM

To Power Supply Routing

FB—-16 FB-17 FB-21 (LHD)
&
*+1: RHD non—turbo model ?n%r&tla'ination
#2 : Other models . \
o: (1D | détagaer

Rear
defogger
switc

ON [OFF

Ref. to Lighting (2 i.3§

= system.

@D @DE (Tail & [llumi.)
(LHD) @J (RHD) E
&g D] «3 LHD model : B
RHD model: YL Rear
¢ defogqger
(4 Door sedan)
(4 Door sedan ) LHD : BR . RHD : RL
@

.,| B
0 he

(Fj?efar
& Doad
(5 Door) ®®
o——LHD BR.BHD Rl B_:",IER LR@_
] @®
@D (Blue) ! H_. N
&D | a[Simy
1]213[4] 1 [5]6 ' Rear defogger condenser
BISIT0[TT[12[13[T4[T5[T6 (RHD 5 Door model)
Black) . (Gray)

®
e
0
0
e

RHD mode! LHD model
=l

%‘] g%“ i [ RIEILE

— 16171819
Yt 11121314151151715}@ ‘°| IHEIE SO ITA[T5ITG
GL52-03

N

7/



6-3 [D6029)
6. Wiring Diagram

WIRING DIAGRAM

29. REAR WIPER AND WASHER SYSTEM
e LHD model

To Power Supply Routing

FB-13
FUSENo. 2

FB-1
FUSE No. 2

WL

(Non—turbo

WL

@&

model) W _J
g0 (F») ———‘t_@_ ﬁ%ﬁ%ﬁ“as“e’
D | e
(23
(Turbo model)
@ @
ST TER.
(Refor t
foldout page.] T,
B8 WASHT ON [OFF [WASH
GR [m.GR GR ] @]
iz FHE oo
g_—l— O [0 O
R’elar wiper -
relay :
o
LW
éj o o
e A B [ 95—
) izt o
B IEB B
=
@ @35 (Black)
= = i . T[1[2]
(112 12 4 TZI0EE
43 4 34 3B/ %6 18[9
(Black) @
11213] — [415 2131415 | T213T415] — [6]718I97,
6718[STi0[T1I12 61718]3]10 Ti12[13[1415116[1 7118119120
GLS1-03
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6-3 [D6030) WIRING DIAGRAM
6. Wiring Diagram

30. REMOTE CONTROL REARVIEW MIRROR SYSTEM

Rearview
mirror
To Power Supply Routing By =
FB-12 (LHD) T T
FB—11(RHD)
FUSEN.3 5 5
z &
9
) g &
[
+1 . LHD model = l $
*2 : RHD model ) ]
* 1 %2
&
izl
» 1 2
| |
* 1 2
E
Change Remote <
ow_e{ : con{trgl o
SWILC SWILC -
N [ L [DN[UP[ L [ROFF @ @ =
=g ~rel:LB.+2:lR 1:LB.s2: 2‘6% .i-g.zrg
: o Hr eZ BiR vIBr -2-%21 BT R
2
: . S
Cl) Q ? ? 8 _, _-1-{:5 7. CR . "
@ SIS T ® B
Ol O o) > K
s *1 *2
e
21 22
B *] 2
ljb;[‘j_)
= ()
g
%®3
Rearview
mirror
RH
G Black)
- T2 — 3] RHD model LHD modeli
1]2[3 (112[3]4 415]6]718 112]13]4]5] — [6]7]819]10 1121314[516] < [718TU[a10[
415[6 (6171819110] 9of112i13 1121311411 5]T601 7118181202172 12[13)14[1501 6]T7]1 8119120121 1 [22[23]24

GL79-02
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6-3 [D6032] WIRING DIAGRAM
6. Wiring Diagram

32. SPOT LIGHT, ROOM LIGHT, LUGGAGE AND
TRUNK ROOM LIGHT SYSTEM

e LHD model
. To Power Supply Routing
MB-7
FUSE No. 25
Spot light g
——
il ®§| <Turbo® SMJ
fr—— (Non—ﬂurbornodenl—J rnoden [Ref. to
-_L = meter
Room : (:) Door
(5 iz
i LDrE{LOr LOr
et = i
? J
T L - ©)
= . oor sedan : LOr ,,____Jﬂngﬁag
S Door :WR I:HJ
G@RG Luggage room
light( Door)
Rear gate
latch switch
Z;éom ©) .(5 Door)
. — i
Emitchj___o o—| 7RG RG@RG ] - oﬁ
i
Front LLt
g:?trch J_——“D:J [forgs (%) Truﬁtk il
= (L-gDoor sedan)
%%EET 6@
Rear —— __J—L—_l
Il f‘;O—E}RG ’
wi 2= .
LI = Trunk room
. &gBtsw'tcg )
Rear e o oor sedan
%en o o HE@ @ o
RH = Trailer connector (OP) =
Black @D @ @ @isco
(1] 23145 112 Ak 23— [2
% 2]} 12 201 6171813110 3[4 3[5[6 B1718[9N00112

@) D) (Gray) (@) (Blue) D) Black)

9 1121314]5] — [6]/]8(9 112[314]516] [< {7IB]UI3[10[1T
Taz0]'? [TIZTEFZTSI'EI"%QLW NRIEIDIEL TG0 E \415?16[17 (1) 68 VIO I T () ) €19 (1 (UK RS040 PR) Tt e ) D)

GL24-04
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6-3 [D6033] WIRING DIAGRAM
6. Wiring Diagram

33. SRS (AIRBAG SYSTEM}

To Power Supply Routing
FB—22 (LHD) FB-24 FB-25 FB-23
FB—21 (RHD)
FUSE No. 15 FUSE No.8 FUSE No. 16 FUSE No. 15
3 o & & £ Diagnosis

By terminal

Combination

meter @ @

[== «1]e2 - Check
22:?:3. cg }g 14| FCR *%connector
+1: LHD model
+2 : RHD model
5 €
= = s Diagnosis
; “% connector
T @ @
(Drévtgr .
side inflator !
(P%ssenger oSkl _iz : Airbag cord
% side) l&j:htﬁjl
,—C/O—‘P @
]
1»%-« ‘ ‘—%—0 ’ B
T
Airbag control
% _ - = | module
| | l
Drive || [ :
Electric circuit — TRy l
sensor J_
- wooma | | ¥
org 0
| |mpact module
sensmtg o
circus T I
Constant Constant .| Eack—up
current current Safety capacitor
drive drive sensor
circuit circuit x
ann—
(Yellow) (Gray) GD) Black
(Black) LHD model RHD model - LHD model RHD model
M2 (ORE T2 %2345 678 1234516%2178u910n T12[314]5] — [B]7IBI3[10
3[4]5]6 4[5[6]7 415]6]7 90 11[12] [13)14 12]13[14[15{16[17[18[1912012117[22[23]24 T1T2[13[14[15[16]17]18][19]20[21]22

GLB6-05
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WIRING DIAGRAM

[o6034] 6-3

6. Wiring Diagram

34. STARTING SYSTEM

To Power Supply Routing

5T Battery
IGSW terminal
&
switch (A
PIRINID[3]2]1 g)e
QoI frotey—— (B) (
s e — }:—-’- control
®) %EL :; > | system.
oy J ——/ Ref.to Back—up
Q Q % B :PETR_"' ) light system. -~
@ el % RY AT WD )
T ok [
213 215y
ol 1O 1]
Starter
motor
=resy
MT.: L L
AT : RY ] :
= D
(Gray)
112(3|4
1218148, T2RAG6
90111112 718[9110]11]12
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6-3 [D603s} WIRING DIAGRAM
6. Wiring Diagram

35. STOP LIGHT SYSTEM

To Power Supply Routing

BE=—=31
FUSE No. 12

Stop &
2 Brake switch
& (With cruise

control)
g

—
O O ]

StQ{) Ihight
sSwilcC
| ———

CW |
e O O

]

®
®

(LHD modeD) EH (RHD model)

wB wB

«+1 LHD 5 Door model : BL

Other models - WB
Htlghl—_mhciunt
stop i .
(4 Dgorgsedan) 'FSELOp light
O HEE # ®—
&
P B%Traiter
. S —] connector (OP)
Htlghl—.mhotunt
op li .
(% Dgor? E}t{op light
0 TZ3e8 kel ——
o e EEJ'B | BEgﬂzq‘“4§§*“—1

(864) (Black) (865 (Black)
(1] ~ 112 12 2I<3
1]2 3|4 34 4(5]617
- LHD model RHD model (Blue)
112(314|5 1121314[5 1[2]314] 1 [5]6]7
617819110 6718[9]10 BIO[T0[TT[12[13[14[15]16
GL25-03
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WIRING DIAGRAM (o603} 6-3
6. Wiring Diagram

36. SUNROOF SYSTEM

To Power Supply Routing

FB-23 MB-1
#USE No. 15 S8F-1 Ppwdeor
win w
| = and
o EL sgnrqct)f
fsoiter
‘ EWE OO
wo wip 3
non—turbo turbo I_BJ Power
model) model) window
d
i SSnroof
relay
Y |—?
— SN
o
= Sunroof
motor
—
- Y % &
& N
@& |:|:]_| IC __I_O]L::o__:
Sunroof
@ control
module
GD 8
R I
Sunroof
switch
B Close o—+
ng“ E .
?ﬂ;_ M
Tilt &
Slide
@D Gray) (D GD
Non—turbo model Turbo model
ey §E—— — = o
211 %34 112 23 2513 * [AZI3[3 112131415
413 2:. E:; 4156 4561718 561718 B EI)
GL75-03
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6-3 (D6037]
6. Wiring Diagram

WIRING DIAGRAM

37. TURN SIGNAL AND HAZARD SYSTEM

LHD model

To Power Supply Routing

i FB-9 FB-20
FUSE N0 22 FUSE No 1
Turn signal & @_‘Eﬁ ) ES &
Hazard module
Hazard
switch
OFFTON
Turn I @ o)
signa e
switch o
[IN[R _@2 — J{—og
O 15 el e
imeifEs: e i — 10
O WY
= Ref.to (2= : ﬁ
Lighting™=* =N}
system. L
(Tail &
@ IHlumi.)
Combination
meter
J
(Non-
Side tlu‘rn X (Turl;ol) turtéol)
signal ligh (:) My @ model) | | mode
e e E s me  m®
foldout
g go &
F tt
s§§2a|‘f.’$m D)
RH R t
(E)_r—lE 2 signal light
o1 RH
*1 4 Door : BG @
sedan
= tt 3
A 5 Door : BR
LH [F.BG +2 4 Door : WR
@—f_@B— sedan Rear turn
5 Door : W signal light
8 LM
SR )
Side turn = —fed
signal light @ + il
LH [.8G —
@4—]@ Trailer connector (OP) N
@ @ @D @D Biack) @
0z (]2] 213 KL
) a[5[617 561718
(@) (Black) G0 Gray)
@(Gray) @
11213l = [4]5 112[314]5 — 12345r—1678910
ol7]g[ofiofni2 BI7IBI31i0 HAEBHHUEEINEREDRIL TI[T2[T3[T4T51B[I 711811920
GL26-03
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6-3 [p701) WIRING DIAGRAM

7. Electrical Wiring Harness and Ground Point

1. FRONT WIRING HARNESS AND GROUND POINT (LHD MODEL)

Connector Connecting to Connector Connecting to
No. Pote | Color | No. Name No. | Pole | Color | No. Name
20 P 8100 BNulkhleaIc: wirindg Iharness F33 2 * Rear washer motor
F2 (RENETEae. model) F3a | 2 | Red SBF holder
Bulkhead wiring harness
66 | Gray |B100 P F3s | 8 *
(Turbo model) (SMJ)
; . F36 3 *
F3 2 * Front turn signal light RH
F37 2 Black M/B
F5 1x2 * Horn
] F38 2 Black
F6 2 Black Front fog light RH
5 F39 1 Brown
=74 3 Black Headlight RH

F40 10 Gra
F8 2 Gray i

Hydraulic module (ABS) F41 3 G F/B
F9 8 Gray =

F42 ] Gray

2 Black Sub fan motor {(Non-turbo model)
F16 ;
Butkhead wiring harness
3 Black Sub fan motor (Turbo model) 8 * B61 9
(Non-turbo model)
Radiator main tan motor Fa4 -
2 Black Bulkhead wiring harness
(Non-turbo model) 10 * B61
F17 {Turbo model)
3 Black FaNFErGiafh fag motor Bulkhead wiring harness
ac WIrl
(Turbo model) Fa5 | 20 |Black | B62 =
(Non-turbo model)
F19 2 * [ i
Front turn signal light LH Fa7 | 1x2 « Horn
F21 2 Black | Front fog light LH
979 Fa8 | 6 * Shield joint connector (ABS)
F23 3 Black Headlight LH
F49 83 Black ABS control module
F24 3 Gra A/C compressor
4 B F50 | 6 | Black ABS relay box
F25 [ 1x 2 *
Generator ESH 2 * Side turn signal light RH
F26 2 Gra
ey F52 2 Gray Front marker light RH
F27 4 Black A/C luse (Relay holde
use ( ¥ L F53 2 Gray Front marker light LH
A/C sub fan relay (Relay holde
S relay {Helay i F54 | 2 * Side turn signal light LH
(Non-turbo model)
F28 4 Black F55 | 12 | Btack | R49 | Rear wiring harness (ABS)
A/C main fan retay-2 (Relay holder)
(Turbo model) F57 2 Blue Headlight washer motor
Fog 4 Black ‘:_/C ;Ub la: 'IE|8V'2 (Relay holder) F58 6 Gray Headlight beam leveler actuator LH
(ko) model) F59 6 Gray Headlight beam leveler actuator RH

A/C main fan relay-1 (Relay holder)
F60 12 Gra E2 ; .
{Turbo model) Y Engine wiring harness

F61| 16 | Gray | E3 |(Turbo model)

F30 4 Black

F31 4 Biack A/C relay (Relay holder)

— *: Non-colored
F32 2 Green Front washer motor
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[p701] 6-3

7. Electrical Wiring Harness and Ground Point

WIRING DIAGRAM

HE6M047 1A
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6-3 [D702) WIRING DIAGRAM

7. Electrical Wiring Harness and Ground Point

2. BULKHEAD WIRING HARNESS AND GROUND POINT (IN ENGINE ROOM)
e LHD turbo model

Connector Connecting to
No Pole Color No. Name
B1 2 Brown Pressure exchange solenoid valve
B2 3 Black Boost sensor
B3 3 Gray Mass air flow sensor
B6 2 Gray ABS front sensor RH
B8 5 * Front wiper motor
B10 2 Gray A/C pressure switch
B13 6 Gray Ignitor
B14 1 Black Starter (Magnet)
B15 2 Gray ABS front sensor LH
B16 2 Gray Brake fluid level switch
B17 3 Black Vehicle speed sensor
B18 4 Gray Oxygen sensor
B20 8 Gray Et Engine wiring harness
B26 4 Blue A/C cut relay
B127 2 Black Wastegate control solenoid valve
B128 6 Gray T9 Transmission

* . Non-colored
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WIRING DIAGRAM [p702] 6-3

7. Electrical Wiring Harness and Ground Point

HEMO0474A
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-3 [D703] WIRING DIAGRAM

Electrical Wiring Harness and Ground Point

- ENGINE WIRING HARNESS, TRANSMISSION CORD AND GROUND POINT (Turbo engine
odel) i

Connector Connecting to
No. Pole Color No. Name
E1 8 Gray ‘B20 Bulkhead wiring harness
F60 Front wiring harness (LHD model)
E2 12 Gray
B21 Bulkhead wiring harness (RHD model)
F61 Front wiring harness (LHD model)
E3 16 Gray
B22 Bulkhead wiring harness (RHD model)
E4 2 Blue Purge control solenoid valve
ES 2 Light-gray Injector #1
E6 2 Dark-gray Injector #3
E7 3 Gray |dle air control solenoid
E8 2 Brown Engine coolant temperature sensor
E9 1 * Thermometer
E10 2 Gray Crankshaft position sensor
E11 1 * QOil pressure switch
E12 3 Gray ignition coil
E13 3 Gray Throttle position sensor
E14 1 Gray Knock sensor
E15 ) Light-gray Camshaft position sensor
E16 2 Light-gray Injector #2
E17 2 Dark-gray Injector #4
E19 1 Gray Power steering oil pressure switch
Connector Connecting to
No. Pole Color No. Name
T3 12 Gray B12 e
= e Gray =5 Bulkhead wiring harness (AT)
T7 12 * Inhibitor switch (AT)
T9 6 Gray B128 Bulkhead wiring harness (MT)

Non-colored
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WIRING DIAGRAM (p703] 6-3

7. Electrical Wiring Harness and Ground Point

HEMO0479A
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6-3

{D704]
7. Electrical Wiring Harness and Ground Point

WIRING DIAGRAM

4. BULKHEAD WIRING HARNESS (IN COMPARTMENT)

e LHD model
Connector Connecting to
No Pole | Color | No. Name
B30 13 * D1 |Front dt;or cord LH
B31 7 Yellow | AB1 | SRS (Airbag) harness
B32 3 Black Turn & hazard module
B36 24 Black il
B37 8 * i2
Pl ) F 5 Instrument panel wiring harness
B39 20 Blue i4
B41 2 * Power window circuit breaker
B42 4 Gray Power window and sunroo! relay
B45 6 * R53 | Roof cord
B46 4 Green Fuel pump relay
B47 6 Brown Main retay
B48 4 Black Front tog light relay
B49 3 Black Horn refay
B50 4 * Blower relay
BS51 1 Gray
F/B
BS52 12 Gray
I L I ) Hoviochoing
10 * F44 | Front wiring harness (Turbo model)
862 | 20 | Black | Fas (Fr:‘;:'_":ri;‘gg:n';ad';‘)’ss
B64 2 Black Stop light switch
B68 5 Black Horn switch (With arrbag)
B69 11 *
B70 ] * Combination switch
B71 8 *
B72 6 Btack Ignition switch
B75 2 Green | B76
Test mode connector
B76 2 Green | B75
B78 9 Yellow Data link connector
B79 14 Gray Check connector
B8O 4 Biue i20 | Instrument panel wiring harness
B81 | 1x2 * Diagnosis terminal (Ground)
B82 6 Black Diagnosis connector
Shield joint connector
6 * {1600 cc and 1800 cc engine model
and 2000 cc non-turbo MT model)
B83 8 " Shield joinl connector
(Turbo model)
20 o Shield joint connector
(2000 cc engine AT model)
| m | x| e
B8S 3 * Diode (Lighting)
B86 4 * Blower motor resistor
B87 2 Blower motor

130

Connector Connecting to
No. | Pole | Color | No. Name
B88 4 Brown Evaporator thermoswitch
B92 8 * Door lock timer
B97 10 * R1
B98 12 Black [ R2 | Rear wiring harness
B99 20 * R3
Front wiring harness
*
£0 & {Non-turbo model)
B100 ‘
Front wiring harness (SMJ)
66 | Gray | F2 | 7urbo mode)
| B101| 13 * | D11 |Front door cord RH
B113 9 * D50 | Front door cord LH
Bt15] 2 Black Check connector (ABS)
Select lever illumination light and
Enie 4 Biack power mode switch (AT)
B118 2 * CD ptayer illumination light
B119 4 * Cigarette lighter
B120 14 * Radio
B121 1 Black Ground (Radio)
Sensor ground joint connector
*
Bic2 B (2000 cc non-turbo MT model)
B124 3 * D53 |Front door cord RH
B125 1 Black [B126
Read memory connector
B126 1 Black |B125
B129 2 Black Kick-down switch
B130 7 * Clock
B131 4 Blue Rear tog light relay
B132 7 * Headlight ieveling switch
B133 2 * Hold mode switch
B134 12 Green Engine and transmission control
module
16 Gresh Engine and transmission control
module
B135
Engine control module
16 |Jrelpy (2000 cc engine MT model)
22 Gréan Engine and transmission control
module
B136
Engine control module
2l bl (2000 cc engine MT model)
26 Ereer Engine and transmission control
module
B137
Engine control module
Col e (2000 cc engine MT model)
B138 1 * B139 | Joint connector
(1600 cc and 1800 cc engine AT
B139 1 * B136 | model)
B140 6 Black Headlight washer module
B141 12 * Immobiliser control module
B142 4 * Antenna amp. (Immobiliser)

*: Non-colored




WIRING DIAGRAM [p704]) 6-3

7. Electrical Wiring Harness and Ground Point

1 | 2 3 l 4

A
B

“1: Without airbag model

*2: With airbag model
Cc

(2000 cc engine MT model) (2000 cc engine AT model) (1600 cc and 1800 cc engine model)
Bo)
D
.
HE6MO480A
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6-3 [D705] WIRING DIAGRAM

7. Electrical Wiring Harness and Ground Point

5. INSTRUMENT PANEL WIRING HARNESS AND GROUND POINT (LHD MODEL)

Connector Connecting to
No. Pole Color No. Name
i1 24 Black B36
i2 8 * B37
Bulkhead wiring harness
i3 12 * B38
i4 20 Blue B39
i5 15 Gray F/B
i6 10 * Remote control rearview mirror switch
i7 6 Brown Front fog light switch
i10 16 Gray
Combination meter
12 16 Gray
i13 4 * Combination meter (Airbag warning)
115 6 * Fan switch
i17 3 * Mode control panel
i18 4 * Rear defogger switch
120 4 Blue B80 Bulkhead wiring harness
i22 8 * Hazard switch
130 2 * Mode control panel illumination light
i32 3 * Diode (Rear fog light)
i33 6 Gray Rear fog light switch
i34 2 Black i35 )
Shield joint connector (Turbo model)
i35 2 Black i34
i36 6 Gray Headlight washer switch

+: Non-colored
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WIRING DIAGRAM (p705] 6-3

7. Electrical Wiring Harness and Ground Point

HE6MO0482A
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6-3 [D706)

WIRING DIAGRAM

7. Electrical Wiring Harness and Ground Point

6. REAR WIRING HARNESS AND GROUND POINT (LHD MODEL)

Connector Connecting to
No. Pole Color No Name
R1 10 * B97
R2 12 BIa::k B98 Bulkhead wiring harness
R3 20 * B99
R4 1 Black Parking brake switch
R8 2 * Seat belt switch
R9 1 Brown Front door switch LH
R11 8 * D21 Rear door adapter cord LH
R12 1 Brown Front door switch RH
R14 8 * D27 Rear door adapter cord RH
R15 6 Black R57 Fuel tank cord
R16 1 Brown Rear door switch RH
R22 1 Brown Rear door switzh LH
R49 12 Black F55 Front wiring harness (With ABS model)
RS2 2 * Room light
R53 6 * B45 Bulkhead wiring harness
RSS 2 * Sunroof contro! module and sunroof motor
R56 2 * Spot light
RS57 6 Black R15 Rear wiring harness
R58 6 * Fuel gauge module & fuel pump assembly
R59 2 * Fuel gauge sub module
R70 3 * ABS G sensor
R72 2 Gray Rear ABS sensor RH
R73 2 Gray Rear ABS sensor LH

*: Non-colored
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WIRING DIAGRAM [p706] 6-3

7. Electrical Wiring Harness and Ground Point

HE6M0484A

139



	1997-1998 Impreza
	General Information
	1-1 Specifications
	1-3 General Information
	1-5 Periodic Maintenance Services.pdf

	Engine
	2-1 Emission Control System & Vacuum Fitting.pdf
	2-3 Engine Section
	2-5 Engine Cooling System
	2-9 Exhaust System
	2-7 Fuel Injection System
	2-8 Fuel System

	Transmission & Differential Section
	2-10 Clutch
	3-1 Mannual transmission and Differential
	3-4 AWD System

	Mechanical Components
	4-1 Suspension
	4-2 Wheels & Axles
	4-3 Steering System
	4-4 Braking System
	4-5 Pedal and Control Cables
	4-6 Heater & Ventilator
	4-7 Air Conditioning System

	Body & Exterior
	5-1 Body & Exterior
	5-2 Doors & Windows
	5-5 Supplemental Restraint System

	Diagnosis - Body Electrical
	6-1 Engine Electrical
	6-2 Body Electrical
	6-3 Wiring Diagrams




