4-1 [M1A0] SUSPENSION

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 vibratior 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.
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@) 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 act on the coil spring, strut and rubber mount (which is located on the top of strut).
¢ Lateral loads act on the two lateral links.

The crossmember is installed on the body frame via bushings. (AWD model)

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.

[z{
H4H1039A
@ Strut mount (5 Front lateral link
@ Strut & Rear lateral link
3 Stabilizer ) Rear crossmember

@ Trailing link
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1. Front Axle

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.

® The bearing utilizes a preloaded, non-adjustable tapered roller unit design.
The hub is fitted to the tapered roller bearing inside the housing.

° The BJ's spindle is “serration-fitted” to the hub and is clinched to it with axle nuts.

® The disc rotor is an external mounting type. It is secured together with the disc wheel using hus
polts to facilitate maintenance of the disc rotor.

G4Ho01§

@ Disc rotor ® Oil seal @ DOJ (Double Offset Joint)
@ Bearing ® BJ (Bell Joint) @ Baffle 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.

¢ 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 i
& Transmission side Tire side =

B4H1066B
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2. Rear Axle

C: AWD TURBO MODEL
e 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.

* The outboard end is supported by taper roller bearings located inside the housing via a bell joint
(BJ) which features a large operating angle. Sipadhgssime shaft employs constant velocity joints,
it provides smooth, even rotation of the drive wheels without any vibration.

* The bearing is a preloaded, non-adjustable taper roller unit type.
The hub is fitted to the taper roller bearing inside the housing.

¢ The BJ's spindle 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
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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.

¢ The constant-velocity joint on the tire side is a bell joint (BJ) which provides a maximum operating
angle of 46°.

DOJ BJ

{3  Differential side Tire side [

G4H0023
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1. Tilt Steering Column

1. Tilt Steering Column

A: TILT MECHANISM

¢ 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!
3 Tilt lever

B: IMBEDDED BALL TYPE ENERGY-ABSORBING MECHANISM

1) Construction of the steering column is simplified to reduce weight since energy absorption
s 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
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1. Tilt Steering Column

2. VEHICLES WITH AIRBAG

When vehicle 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
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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.
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2. Power 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) QOilunder 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 activatesto
form an oil flow circuit corresponding to the rotation direction of the steering wheel. Qil will then
be delivered to chamber A or B via pipe A (6) or B (s).

4) Oilin chamber A or B acts on rack pinion (8 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 (8) in turn causes oil in the other chamber to return to oil reservoir
via pipe A () or B (&), control valve (@) and hose B -

e Ifthe hydraulic system becomes inoperative, the steering shaft will then be connected to the
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.

® 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 (8) Rack piston 9) Rack shaft
Pinion shaft
Ve
[ Chamber A c=y [<= Chamber B LT |
T W i \
| 6 Pipe B ——= N
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® Pipe A

a0 v <
1V oil reservoir

(2) Flow control valve

12) Relief valve’ 4) Control valve
- \ o ———1 Vane pump

lm.

Steering shaft

10 Hose B
J Steering wheel

Neioe 7

[ F Engine

3 Hose A

Oil pump assembly

System operation
G4H0854




STEERING SYSTEM [M2B1] 4-3

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 ® Control valve
RHD model
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2. Power 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).
Qil grooves C and D are located in the rotor and sleeve to form oil flow passages V4 through V,.

The pinion and rotor are meshed with adequate clearance. They utilize a fail-safe design.

LHD model B A

Sleeve

Rotor

I
I

Torsion bar
| s
[ — =]
Flow passage V, Groove C Flow passage V,
ROtor GrOOVe D Groove D
Pinion ﬁ Flow passage V, Flow passage V,
’ Groove C Groove C

OF U=O)
Torsion bar (76 &@

Valve housing Rotor Oil return line
(to reservoir)

«

Sleeve

Fail-safe function Cross-section view B of oil
passage switching curcuit
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2. Power Steering System

RHD model

O Torsion bar

Rotor

Pinion

Fail-safe function 0

Pinion

Rotor

Valve hausing

Cross-section view A of
fail-safe function

Sleave

il
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Flow passage V»

Groove D

Flow passage

Groove C

Cross-
circuit

Flow passage Vj;

Groove C
Groove D

Flow passage V4
Groove C

Vy

Torsion bar

Aot Sleeve
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- Oil return line (to reservoir)
section view B of oil passage switching
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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 Vy, Vp, V3 and V4, which in turn switches oil passages and controls oil pressure.

(1) When no steering force is applied:

The rotor and sleeve are held at the neutral position. Qil passages V4, Vo and V3, 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 mode! RHD model

Chamber A Chamber B
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Chamber A Chamber B
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From oil pump

When no steering force is applied. When no steering force is applied.
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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 V4 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 V4 so that the rack piston moves to the right. Oil in chamber B, on the
other hand, is discharged through oil passage V3, returning to the oil reservoir.

LHD model RHD model

Chamber A Chamber B

l & el

Chamber A Chamber B

To A '@ 0 = From B
s S
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

If 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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STEERING SYSTEM

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 a vane type. Itis integrated with a tank and houses the flow control and relief-valves.
2000 cc and LHD TURBO model

TANK

1600 cc, 1800 cc and RHD TURBO model

|
Vane
! ) Rotor
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Cam ring
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Flow control valve
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\ Flow control valve
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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 1602 cc, 1800 cc and RHD TURBO model

Discharge
f Rotor Vane

Suction

Discharge

Suction —= Rotor—?

Suction

' Discharge Cam ring

e H4H1188A VomBiguip H4H1181A

2. FLOW CONTROL VALVE

The flow control valve adequately regulates the discharge flow of oil which increases in proportion
10 pump speed and delivers it to the gearbox. It consists 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
!
! When oil flow is not
!
r"/ controlled.
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© Low- @ ®
intermediate | )
T speed range F High speed range
[
@ T —-= Pump speed
ldiing G4HO015
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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 A to B
2000 cc and LHD TURBO model '

Qil reservoir

Orifice 1

Valve spool

Gear box <2

H4H1182A
1600 cc, 1800 cc and RHD TURBO model
Qil reservoir
Return port Valve spool
Qrifice 2 Flow control spring
Orifice 1
H4H1183A
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2. Power Steering System

2) Asthe pump speed increases, P 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
e F1 T A
Gear box <j M\\% :

L P1

H4H1184A
1600 cc, 1800 cc and RHD TURBO model
e "\
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G 1
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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\ —

=

Gear box <:|

H4H1186A
1600 cc, 1800 cc and RHD TURBO model
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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.

Brake disc

~—Hub bolt

Disc rotor

Caliper body

>

NSNS

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

(0.059in) 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 replaced.

Wear indicator

New pad C—/
Worn pad

AT O R SRR R St S R T B SRS S T
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 harmful.
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3. Master Cylinder

3. Master Cylinder

® A sealed reservoir tank is adopted to extend the service life of the brake fluid.

@ The fluid level indicator is built into the reservoir tank for easy and correct monitoring of the fluid
level when adding brake flujd.

=
(IS

X

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 tha brake fluid level.

However, the warning light may be lighted momentarily even when the brake fluid surface is stil
above the specified level, if the vehicle bodly tilts or swings largely.

Cap Diaphragm
7 /_ Warning light
i 0

Max. level line

Approx. 30 mm Float switch
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Warning light Resd switch : il
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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.

@
@ Push rod ® Filter
@ Return spring ) Silencer
3 Reaction disc @
4) Key ®

Variable-pressure chamber

Passage A

Plunger valve

Valve body
Poppet valve

Valve return spring

Passage B

Constant-pressure chamber
G4H0040

Operating rod 1
Poppet valve \

G4H0039
9 Valve body

AT
o Pﬁunga vaive

Diaphragm platz
Valve return spring

A: OPERATION
1. BRAKE BOOSTER “OFF”

The plunger 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
va!ve of the valve body and the poppet valve are
kept away from each other, passage A is linked
with passage B and the constant-pressure
chamber is also linked 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

Variable-pressure chamber

Reaction d‘rscx

Plunger valve
Valve body

Poppet valve

Push rod

G4H0041

Reaction disc

Plunger valve

Valve body
Poppet valve

G4H0042

2. BRAKE BOOSTER “ON”

When the brake pedal is depressed, the operat-
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 circuit
between passages A and B, as well as the cir-
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 variable-pressure
chamber via passage B. This produces a pres-
sure differential between the constant- and vari-
able-pressure chambers.

As a result, 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 transmitted to
the reaction disc via a hub, 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
Plunger valve
r~ Valve body

Poppet valve

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 does not act on the di-
aphragm plate but rather on the push rod.

5. BRAKE BOOSTER RELEASED

/nen the force of brake pedal depression de-
creases, the forces acting on the reaction disc
and plunger valve are unbalanced, so that the
piunger valve is moved 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.
vovement 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.

Ad
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4. Brake Booster

BRAKES

Return
spring

+lunger valve

rod

Constant-pressure chamber

Variable-pressure chamber

Operating

Diaphragm plate
Diaphragm plate

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 operating rod
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 oil pressure is produced by move-
ment of the master cylinder piston. As a result,

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) “ :2 gﬁzecﬁlfﬁt”ure\//

{3}  Seal {y Stopper 7,846 (80, 1,138) | ,

/

Seal . - —_— ; . ra
. ear whee 5,884 (60, 853)
Fleten cylinder fluid | ,”
pressure 3,923 (40, 569) - ,/
1,961 (20, 284) When both circui*-
o are normal
2
kPa (kg/cm=, psi) 0(0,0) L R —
Seal 1,961 3923 5884 7,84¢
Balance~" (_L_{ JBack-upll_L_{ J \ “SPing Sa te0) &%) 1138
piston {  fing O \ Hold-spring ) ) ) 1.138)
From master cylinder From master cylinder Master cylinder fluid pressure kPa (kg/cm?, psi)
(Secondary) (Primary) GA4H0046 In case of split point 2,942 kPa (30 kg/cm2, 427 psi)

A: OPERATION DURING NORMAL CONDITIONS

When the fluid pressure in the master cylinder is low (the fluid pressure before the split poir
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 wheel cylinder.

2) Whenthe 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. Sinc
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 equaliz
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
™\ piston

>

I Seal (1)
/ ~Chamber (A)
[/ [ Piston

s gand a1 LA ———-- =]

Chamber (D)
Seal (2) i ||/ |
Chamber (C T
©) {"} 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 fluid
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
s, 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

< 4" (inoperative)

Seal (2)~ \
Plug>
piston
From master cylinder From master cylinder
(Secondary) (Primary)

(increrative)
G4H0049

2. FAILURE OF SECONDARY CIRCUIT

Ifthe secondary circuit fails, the balance piston is moved leftward oy the fluid pressure in chamber
B until the end of the piston contacts the stopper. 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

A Chamt{erB {}

— ,~~StopPer pision

Balanc ¥
piston
g A LGy
From master cylinder —  Seal (1) l? 7
(Secondary) rom master cylinder
(inoperative) (Primary)

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 E

pressure 5,884 (60, 853) -
3,923 (40, 569)- e
1,961 (20, 2684)

kPa (kg/cm?, psi) 0 (0, 0)

1" ll [ T I L)

1,961 3,923 5,884 7,864

(20, (40, (60O, (8O,
I

AnAy Loy nEay o+ 4
284) 5069) 853) 1,

oy

38)

Master cylinder fluid pressure kPa {kg/cmz, psi)
In case of split point 2,942 kFa (30 kg/cmz. 427 psi)

H4H1130

A: OPERATION DURING NORMAL CONDITIONS

1) Operation before the split point

Piston (1) 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 "Ps" from
master cylinder.

To rear wheel  From master
cylinder cylinder

p. {0 e, @ o

@

o Ui
\

H4H1127A
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6. Proportioning Valve (with ABS models)

2) Operation near the split point
Force “f4", applied to piston (@) by spring (@), is one-half of spring force “F”. In other words, “f;" =
. i’

Force "f," is also applied to piston (1) in the direction opposite to spring force “F" due to fluid pres-
sure "Pp" generated by master cylinder according to cross sectional area “A”.

Spring force “fo" increases respondingly with fluid pressure “P,”. When “fo" is greater than “f4", pis-
ton (3) 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 cylinder

Pa ﬁ J} P2 4) D
@ U [

@) Ot F A

e

&) ‘—l
& OJ )

@ @

H4H1128A

3) Immediately before fluid passage is closed, fluid pressure “Po" is held equal to pressure “P3".
When brake pedal is depressed to increase fluid pressure “P,”", piston (1) moves in the same direc-
tion as spring force "F", opening fluid passage.

However, since fluid passage is closed again immediately after pressure “P5>" equals “P3", pres-
sure “P3" is held at a value of less than pressure “P»".

12
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8. Anti-lock Brake System (ABS)

8. Anti-lock Brake System (ABS)
A: FEATURE

® The ABS (Anti-lock brake system) electrically controls brake fluid pressure to prevent wheel
“lock” during braking or slippery road surfaces, thereby improving directional/steering stability as
well as shortening the braking distance.

e |fthe ABS becomes inoperative, the fail-safe system activates to ensure it acts as a conventional
brake system. 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*2.

“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.”

H4H1057A
@ Hydraulic control unit ) ABS diagnosis connector @ G sensor (only AWD vehicle)
@ Proportioning valve & ABS control module @ Brake switch
@ Transmission control module 7 ABS warning light @ Master cylinder
_ (only AT vehicle) ® Tone wheel @ Relay box
@ Data link connector © Wheel cylinder
(fer SUBARU selecor monitor) 1 ABS sensor

18
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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.

e |nthe ABS operation mode, the module outputs a cooperative control
signal to the AT control module. (AT vehicles only)

e 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.

Hydraulic unit (H/U)

In the ABS operation mode, the H/U changes fluid passages to control
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 electrical 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 electrical 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 relay and motor relay.

Valve relay Serves as a power switch for the solenoid valve and motor relay 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 Serves 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 operation.

ABS warning light

Alerts the driver to an ABS fault. 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 controls (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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8. Anti-lock Brake System (ABS)

BRAKES
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Hydrauiic control unit

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

@ q —
}L "I{IE( ==
@ .{:D\: N ;:]t

e bt .7

**L____;[ H

Il

Motor

Transmission control module
(only AT module)

ABS warning light

Motor relay

Valve relay

@ Relay box

18 Data link connector

i) ABS diagnosis connector

8

&) &

2y
)
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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
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8. Anti-lock Brake System (ABS)

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 %
P Vehicle speed

When the “slip” ratio is 0 % 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 a 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 oricy)
roads.

When different types of wheels are used, although the road surface is the same, these cunwas 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 terd.tade-
crease after that.

,_Jj Control zone by ABS

[+4]
Q
e
> " 'fAsphaIl road
= /
- O
cCOo
2=
Q |
55 | | |
qe \
eg b it —lce-snow road
T C ‘-r..h_ /
co T -
So \ TS
G2
= |
w o ‘
0 100 (%
Slip ratio a G4HO054
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8. Anti-lock Brake System (ABS)

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 ~3% <— Pole piece
B b

Tone wheel ==

he \
TTone whenl +V /— Full speed \

Pole piece =

’

/

L Permanent magnet

: |
Sensor-- : : N
L. \

body “[ e

Harness — /? l

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 trouble 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 valve 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 (Select-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.
ABS trouble

Flashes to indicate trouble codes in diagnosis mode.
Valve ON/OFF when sequence control pattern is in effect

SIS

=)

@ N
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8. Anti-lock Brake System (ABS)

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 module computes a “dummy” vehicle
speed. When the wheel speed drops below the slip ratio setting (= speed less than the dummyv
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 wheel 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 “+ bqg” 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
“+ bog" is exceeded and when brake fluid pressure is at point “D", the control module 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 “+ byy" 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 decrease brake fluid pressure.

Set point of slip ratio ~ Dummy vehicle speed

Wheel speed/ Vehicle speed

Wheel speed
l*-bgq
Wheel .
acceleration | 1p,q I
0 ‘T :
—bo / \
L7 |
|
Control [-___"Decrease
signel 2| L e T‘iOld
ncrease
F
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 utilizes a dual system design.

If the warning light comes on upon detection of a system malfunction, call a trouble code and iden-
tify it using the warning light.

B 3 men ALOL 5

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 built into 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

—

4

f Fixed eleclrofc‘;e \ f

Moving electrode

-5

G sensor output voltage

5 ovI ;
% o

—-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. i
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 pump motor, sclenoid valve, reservoir, etc., and also const-
tutes a brake fluid passage.

® The plunger pump is a hydraulic pump which drains off the brake fluid which, when the pressure
is reduced, is discharged to the reservoir, and sends it toward the master cylinder.

® The solenoid valve is a 2-position type 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 solenoid valves are provided.

® The reservoir is a fluid chamber which temporarily stores the brake fluid to be discharged from
the wheel cylinder when the pressure is reduced.

® The damper chamber suppresses the pulsation of the brake fluid which, when the pressure i

reduced, is discharged from the plunger pump, thereby minimizing the kickbacks to the brake
pedal.

e The valve relay 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 (normal brake mode) and
also constitute the ABS warning light operating circuit.

e The motor relay supplies power to the pump motor to operate the plunger pump in response to
an instruction from the ABSCM in the ABS control mode.

The H/U has four operating modes; normal mode (control OFF: normal 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 inlet 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

Damper chamber

Inlet port open
*}

Inlet solenoid valve

]
il =
Check valve E} ks 1‘3&'— Oﬁﬁﬂ

Electric current is OFF

Wheel cylinder

o ©

e '—J Qutlet solenoid valve ﬁt‘b Motor
?IO C Qg

/; { : 000

Electric current is OFF

1

B
i

Outlet port closed

Ji ~

C a
O O
O O
O ®]
@] 5] %
@] O
Reservoir

B4H0989
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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 supplied to the inlet and 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

L

Ry _‘j
Inlet port closed

5y

Inlet solenoid valve

f

Check valve E)

Electric current is ON

Wheel cylinder

Outlet solenoid valve }

s j \r Motor

Qutiet port open Electric current is ON

NG
P

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.

From master cylinder @

Damper chamber

Inlet port closed {* ,_] m

Inlet solenoid valve

X

\]j Pump

-—
Wheel cylinder 1 i

**’ Outlet solenoid valve @ Mator
e i
?O (@] (1

l ood
o =

QOutlet port closed

Check valve |© ©

Electric current is ON

Electric current is OFF

o g

P

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 por!
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 @

=

Inlet port open ' [ ]

Inlet solenoid valve
™

Q000 O [
Check valve |0 © %

Electric current is OFF

Wheel cylinder

\ == ‘j_J Outlet solenoid valve

: 00od
=i

Electric current is OFF

=
Outlet port closed

Damper chamber

i

v =

@ Motor

i

o)

Il

Reservoir
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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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BRAKES

9. Parking Brake (Rear Disc Brake)

LEOPBND

Parking brake cable
Lever

Strut

Brake shoe A
Brake shoe B

Shoe return spring
Shoe hola down pin

G4H0075

M
2
3
4

®
@

Parking brake cable
Lever

Strut

Brake shoe A
Brake shoe B

Shoe raturn spring
Shos hold down pin

G4H0076
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A: OPERATION
1. SET PARKING BRAKE

When the parking brake lever is moved back, le-
ver (2) located on the end of the parking brake
cable (1) 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 (@), and the reaction force of “A” applied to
brake shoe (&) 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 (1) is loosened. This re-
turns brake shoes (@) and (5) to their original
position from the tension of return spring (6) S0
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

Trailing shoe

Lower shoe return spring

Automatic brake lining . Upper shoe Parking brake
clearance adjustment mechanism return spring mechanism Adjuster assembly

Trailing
shoe

" Adjuster
lever

) Parking lever

ight side) ~ -
(rg ) 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 ON
OFF
llluminates.
Goes out. Goes oul.
. 15®

B4AMO7B1A

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 [T7AQ0].>

NOTE:

Even though the ABS warning light does not go out 1.5
seconds after it illuminates, 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.
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3. Electrical Components Location

BRAKES

3. Electrical Components Location

H4M1098A

Hydraulic control unit (H/U)

Proportioning valve

ABS control module (ABSCM)

ABS diagnosis connector

ABS warning light

Data link connector (for Subaru select monitor)
(@ Transmission control module (only AT vehicle)

@@EOME

PERAPE®

Tone wheel

ABS sensor

Wheel cylinder

G sensor (only AWD vehicle)
Brake switch

Master cylinder

Relay box
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3. Electrical Components Location

H4M1152A

B4MO0646B

B4MO0645B
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4. Schematic
4. Schematic
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(1 Hydraulic control unit (H/U) G4 Vvalve relay
(2 Front left inlet solenoid valve @ Relay box
©) Eron: lgﬂ outntlet solenm'd valve @ Data link connector
@ Fron right inlet solenoac{ valve @) ABS diagnosis connector
(5 Front right outlet solenoid valve : :
® R : : @ Stop light switch
ear left inlet solenoid valve ik
(@ Rear left outlet solenoid valve @ Slap light
Rear right inlet solenoid valve @ G sensor (only AWD model)
(@ Rear right outlet solenoid valve @ Front left ABS sensor
@ Motor € Front right ABS sensor
@ Transmission control module (only AT model) €) Rear left ABS sensor
@ ABS warning light &) Rear right ABS sensor
@@ Motor relay @) ABS control module (ABSCM)
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5. Control Module 1/0 Signal

5. Control Module I/0 Signal
1. 1/0 SIGNAL VOLTAGE

ABS control module connector

— @@@m@JJJJJJJJJJJJJJJ@QMe&?
IE%QQQWJJJJJJJJJJJJJQMQ-@ ‘
- 3 3333232 BAA
S @
C—

E—

9 [10] 1112131415 [16[17 [18 19 [20] 21| 22 ] 23] 24 [ 25 |
37 /3813940 41]|42 |43 ][44 4a5[ 4647 [ 48[ 49 [ 50] 51 ] 52 ] 53

7 |
3435 36
58 J59i60 61 J62l6 64 J65 66 | 67 | 68 | 69 | 70| 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 16l 81 [62led]

Vi
1]2[3[a]5]6]7[8]9]i0]
29130 31]32[33[34]35]36] 37 | 38\
57] 58 [s9%60] 61 J6263] 64 |65 66 | 67 | 68) l

i \

(o] [12]13 114151617 [ 18] 19)
N[ 383940 41424344 ]4a5] 46/
68|69 (70|71 [72[ 7374 [ 75 76 |]

\

/

\
192021222324 [ 25] 26 ] 27 | 28
/46 | 4748 [49 [ 50 [ 51 | 52 | 53 | 54 | 65
(76 | 77 | 78 | 79 [80] 81 |828q
8

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 1/0 Signal

Input/Output signal

Terminal
Contents . A
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 - 31
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 1.5 V 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 ) " More than 10 V when the ABS control does not operate still
DAY Kot w==l and less than 1.5 V when ABS operates.
s 2 Less than 1.5 V when the ABS control does not operate still
PG mistiakidg e and more than 10 V when ABS operates.
T power supply 8—45 475—525V
(AWD model | ground 45 —
i output 7—45 2.3+0.2 V when vehicle is in horizontal position.
: : Less than 1.5 V when the stop light is OFF and more than
Slop lighl swaich L 4.5 V when the stop light is ON.
; ’ Less than 1.5 V during 1.5 seconds when ignition switch is
ARG waraing g 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 1
aidtalion sidnal woniter 39— and more than 5.5 V when ABS operates.
Select Data is received. 11—1 Less than 1.5 V when no data is received.
monitor Data is sent. 38—1 4.75 — 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 1/0 Signal

2. /0 SIGNAL DIAGRAM

Hydraulic control unit

Ignition key switch If' ____________________ {
: solenoid valve
1
|
Battery | FR outlet
) solenoid valve
i |
= I
|
Front right ! FL inlet
ABS sensor : solenoid valve
i
Front left ! FL outlet
ABS sensor I solenoid valve
I
|
I
Rear right ,' RR inlet
ABS sensor : solenoid valve
I
|
Rear left ,' RR outlet
ABS sensor Ak :' solenoid valve
control :
module i
Stop light : sno[ie::; valve_,
switch :
|
I
G sensor .r RLI out_l:t |
(AWD only) : solenoid valve
e J
ABS warning
light
Relay box
N A .
% I
Select monitor i
l
+ Valve relay
]
I
ABS diagnosis ;
connector |
i Motor relay
|
I
L I
Transmission control
module (AT only)

10

B4Mo7ess

~

e |
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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.

: p 5 Yes 10. Diagnostic Chart with Select
Is Select Monitor available? Monltor:

:

Ask the customer when and how the
trouble occurred using interview
check list.

<
PRE-INSPECTION

b No trouble code is readable. : - 5 :
» Inspection using Diagnostic Chart for
CALLING UP A TROUBLE CODE. | Warning Light Failure.

!

Record all trouble codes.

Only the start code is issued.

v

Trouble codes

arejsaued, Inspection using General Diagnostics

chart.

Y

Perform diagnostics in accordance with trouble code.

A

Trouble code
designated.

Clear memory.

A
INSPECTION MODE

Y

CALLING UP A TROUBLE CODE.

y Only the start code is issued.

CONFIRMATION TEST

!

END

B4AM1051A

NOTE:

e 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

comes on.

ABS warning light

O Always

[J Sometimes

[J Only once

[J Does not come on

e When /how long does it come on?:

Ignition key position

O LOCK

0O ACC

[J ON (before starting engine)

O START

U On after starting (Engine is running)
[J On after starting (Engine is stop)

Timing 0 Immediately after ignition is ON.
O Immediately after ignition starts.
00 When advancing km/h to km/h
MPH to MPH
L While traveling at a constant speed km/h MPH
(] When decelerating km/h to km/h
MPH to MPH
OOWhen turning to right Steering angle : deg
Steering time : sec
[J When turning to left Steering angle : deg
Steering time : sec
LJ When moving other electrical parts
e Parts name :
e Operating condition :
2. SYMPTOMS
ABS operating [J Performs no work.
Lol [J Operates only when abruptly applying brakes. Vehicle speed : km/h
MPH
® How to step on brake pedal :
a) Operating time : sec

b) Operating noise : [J Produce / [J Does not produce

® What kind of noise?

[J Gong gong

(0 Gong gong buzz

c) Reaction force of brake pedal

[J Press down once with a clunk
[J Press and released

12
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6. Diagnostics Chart for On-board Diagnosis System

Behavior of vehicle |a) Directional stability cannot be obtained or steering arm refuses to work when applying brakes :

O Yes / ONo
e When : [0 Vehicle turns to right
O Vehicle turns to left
[J Spins
[0 Others :
b) Directional stability cannot be obtained or steering arm refuses to work when accelerating :
O Yes / OONo
e When : [J Vehicle turns to right
[0 Vehicle turns to left
[J Spins
[ Others :
c) Brakes are out of order : O Yes / LINo
e What : [J Braking distance is long

(] Brakes lock or drag
O Pedal stroke is long
[J Pedal sticks

[0 Others :
d) Poor acceleration : O Yes / [INo
e What : [J Fails to accelerate
[J Engine stalls
O Others :
e) Occurrence of vibration : [J Yes / [INo
e Where
e What kind :
f) Occurrence of abnormal noise : [J Yes / [ONo
e Where
e What kind :
g) Occurrence of other phenomena : O Yes / ONo
e What kind :
3. CONDITIONS UNDER WHICH TROUBLE OCCURS
Environment a) Weather O Fine
J Cloudy
[ Rainy
[J Snowy
[1 Various/Others :
b) Ambient temperature °C (°F)
c) Road [J Urban area
[J Suburbs
O Highway

[J General road

[J Ascending slope
J Descending slope
[J Paved road

(0 Gravel road

0 Muddy road

[J Sandy place

O Others :

d) Road surface [J Dry

[J Wet

[J New-fallen snow
[0 Compressed snow
[J Frozen slope

[J Others :

+ 13
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6. Diagnostics Chart for On-board Diagnosis System

Condition

a) Brakes Deceleration : g
[J Continuous / OIntermittent

b) Accelerator Acceleration : o]
[J Continuous / [ Intermittent

c) Vehicle speed km/h MPH
OJ Advancing
[0 Accelerating
0 Reducing speed
O Low speed
J Turning
[J 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. : (Yes / [ONo

g) Chain is passed around tires. : JYes / CONo

h) T tire is used. : (OYes / OONo

i) Condition of suspension alignment :

j) Loading state :

k) Repair parts are used. : [Yes / [INo

® What :

I) Others :

14
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6. Diagnostics Chart for On-board Diagnosis System

Diagnosis
terminal —*
Terminal 1

Terminal 2 H4M1103A

ABS diagnosis
connector

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.

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
cleared.)

1. CALLING UP A TROUBLE CODE

1) Take out ABS diagnosis connector from side of driver's
seat heater unit.

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
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.

Example of code indication

| 1 1 2 1

e UL

Start code Trouble code 21

Trouble code: 21
ON 1 Il 2 F
OFF 1.2 sec .\z 1.0sec | 1.2 sec 2 1.2 sec L
0.3 sec 0.3 sec LO.S sec
Start code Trouble code 21

Trouble code: 22,31
1 1

ON
OFFI I l |

Start code

Trouble code 22

Start code

inml

Trouble code 31

B4MO0232A

v 18
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6. Diagnostics Chart for On-board Diagnosis System

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 control module i 2. CLEARING MEMORY
o \‘@ \
3 ’___._____--

ABS diagnosis
connector

iagnosis
terminal

Terminal 1 Terminal 2 Ham1103A
Trouble code indication mode Memory erase mode
ABS warning lamp ' I I I
: GND (Low level) GND open|(High level)
Terminal L
B b 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.

16,
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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:

LHD model Turbo model IGN sw
SBF—-4 FL1.258
GY) '?‘?\sfg——_c/c OO OO
o.1
g Fuse Relay box
———O~0— ———— 2
=L No.15 —l
Nond—Turbo |
mode a: (i) Valve
® @ . @@ 5?‘; ,:
I — I
G “@ﬁ | E[®
@ Combination s ‘I P J’ Motor | &E}
meter ' ” Calay |
ABS ! T ¥ )
control = E % l_ . J
module ABS TSR | 1] | - =
diagnosis = )
connector Diagnosis
terminal L J
] —_
E i Hydraulic unit
[ |
: Solenoid valve !
= | FL inlet l
| ,_ FL outlet |
%%m L—‘  FR inlet !
. 2| B3 c4 FR outlet
g% 2 E4[ES]ED 629 @ K——LL_ st "
] [1]2 [112]314]5] — [6]7]8]9] RL outlet
2 = 0T [1518] 072 O iZ13i4[i3[i6l1 71181920 [_ l— RR inlet |
H I RRoutiet|— | |
i O T + Pump motor 1
! . @ @ |
L1jL2 L4|LS|L6
WMz N3 g T l )
03 N4INSING =
01 % 105]06)
1 23533]1?3]253}]631173[58%93%|0 IR THTISTIe[ 1718 |94 NANKIE A I ANV ANAY
575 159tEDT‘6jI‘IEmI’6‘1‘ESiTF
H4M1198

18
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

RHD mOdel Fuige IGN sw SBF—4 FL1.25B
—O0~.O o logS'el —O~0—
No.18
i) _____Relaybox
No.15 _I
R Combination Va1vej
o1 @ M - §T o I
- — x
e == g
| m
© - ==l ] |
+1: Turbo model @ l ” Mc:torl
+2 : Non—Turbo mode!| . j) relay =
B T, ]
fc':r'?;dtr.lle 3 .3 E @19 % ———t— .
ABS
diagnosis = L J
connector Diagnosis @
terminal ___F Hydraulic unit
- B 1
H Solenoid valve :
E . I FL inlet |
|' [— FL outlet i
= H FRinlet !
= —— FRoutlet |
E—t RL inlet |
RL outlet
® @ M| |
[T | RR outlet |— |
012 [Z1515] am AL \ Pump motor 5
B gn— |
@@ G
o (112]131415] — [6]7]8]S]I0 =
O 121314]5T6] 78ISO 3T4[T5] 6] L1213 14]T5[16]1 7]18[19120(2T[27]
11234151617 B[O [0 [M[IZ[ 3T T5 16 [ 17 B[ I9[20] 027 B[ W 5[] 27]78]
N [T [37 T3 T TH[36[3I] 1 ]
61 J62lod] b4 [65] 66 | 6/ | 4
H4M1199
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

CHECK IF OTHER WARNING LIGHTS TURN
7A1 ON

Turn ignition switch to ON (engine OFF).
@ : Do other warning lights turn on?

: Go to step 7A2.
: Repair combination meter.

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.

@nec) : Is ABS warning light bulb OK?

: Go to step 7A3.
: Replace ABS warning light bulb.

B4AMO791A

7A3 CHECK WIRING HARNESS.

1) Disconnect connector from ABSCM.

2) Disconnect connector (F50) from relay box.

3) Turn ignition switch to ON.

4) Measure voltage between connector (F49) and chassis
ground.

Connector & terminal
(F49) No. 54 (+) — Chassis ground (-):

: Is the voltage more than 10 V?

. Go 1o step 7A4.
: Repair broken wire in harness or connector.

B4AMO791A

7A4 CHECK WIRING HARNESS.

1) Turn ignition switch to OFF.
2) Measure voltage between ABSCM connector (F49) and
chassis ground.

Connector & terminal
(F49) No. 54 ( +) — Chassis ground (-):

: Is voltage less than 3 V?

. Go to step 7A5.
. Repair battery short of harness.

20
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7AS CHECK BATTERY SHORT OF RELAY BOX.
1) Disconnect connector from relay box.
Eﬁ ; 2) Measure voltage between relay box and chassis
e ground.

Connector & terminal

(ABS4) No. 2 (+) — Chassis ground (-):

Y, : Is the voltage less than 1 V?

* — © Go to step 7AGB.

. Replace relay box.

7A6 CHECK BATTERY SHORT OF RELAY BOX.

1) Turn ignition switch to ON.
2) Measure voltage between relay box and chassis
ground.

Connector & terminal

B

o]
crd ]

[EE

(ABS4) No. 2 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

o
<[

samoraac| (vES) 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].>

Gres) : Repair connector.
. Replace ABSCM.

21
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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 mode| IGN sw
SBF -4 FL1.25B
@ éis% /o————O%o O~0
— o.
E Fuse Relay box
OO e S S e e
Lo No.15 —'
Nor:j—'llurbo »
mode a: ) Valve
@ - 5 @— i é T FE|H)' !
28 val ] : |
@ ABS E ; I i E e
@ Combination _—' : - ‘& Motor' GE)
meter | [I | I
o ! T relay |
control o — E @ gjé L T J
module ABS ’ @D SNSRI 1} [ e =
diagnosis 8 = i
connector Diagnosis
terminal L _J
5] i e s
S Hydraulic umtl
é i Solenoid valve i
= ! ,— FL inlet [
| FL outlet
!—,—r FR inlet !
———1 FRoutlat
@ ® f—|} RL inlet !
RL outlet
(72 v I 0 ok I:L e |
| RR outlet |— |
i Pump motor !
@ L — |
HamM1198

22



BRAKES

r7Bo] 4-4
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RHD model

ABS
control
module

SBr—4 FL1.25B

Relay box

Fuse
No.18
Fuse
OO~
No.15
B Combination
b:@ meter
A @ ABS
@,
«1 : Turbo model
+2 : Non—Turbo model
=—H®  2Th
ABS
diagnosis =
connector Diagnosis
terminal
é
® @
e R RtmAT
012 21516 012

|

— e
D
ot

2

Hydraulic unit

Solenoid valve
FL inlet
FL outlet
—  FRinlet

—— FR outlet
!—L‘: RL inlet

[—— L— RL outlet
RR inlet

1
| RR outlet —
1

—
|

o

ump motor :

|

|
|
|
|
|
|

BATTERY

H4M1199
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7B1 CHECK INSTALLATION OF ABSCM CON-
NECTOR.

Turn ignition switch to OFF.

@ : Is ABSCM connector inserted into ABSCM
until the clamp locks onto it?

Gres> © Go to step 7B2.
- Insert ABSCM connector into ABSCM until the
clamp locks onto it.

L= annnnne

B4M0430

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 (-):

: Is the voltage between 10 and 15 V?
. Go to step 7B3.
. Repair generator.

7B3 CHECK BATTERY TERMINAL.
Turn ignition switch to OFF.

@ : Is there poor contact at battery terminal?
(Gres) : Repair battery terminal.

. Go to step 7B4.

B4AMO796A

7B4 CHECK POWER SUPPLY OF ABSCM.

1) Disconnect connector from ABSCM.

2) Start engine.

3) Idle the engine.

4) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal
(F49) No. 28 (+) — Chassis ground (-):

: Is the voltage between 10 and 15 V?

. Go to step 7BS.
. Repair ABSCM power supply circuit.

24
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7. Diagnostics Chart for ABS Warning Light Circuit and Diagnosis Circuit Failure

|
36
66

0 [ 21| 22 | 23 [2a [ 25 |26 ] 27] 28
53 | 54

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?

Gres : Go to step 7B6.
. Repair ABSCM ground harness.

7B6 CHECK WIRING HARNESS.

1) Disconnect connector (F50) from relay box.
2) Turn ignition switch to ON.

@ : Does the ABS warning light remain off?

Ges) © Go 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.

: Does the ABS warning light remain off?

: Go to step 7B8.
: Repair relay box and check fuse.

25
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12V

L]

L, Q2

.

:../
87
D S | U
86 2] 85

(=
B4M1052A
o —
=
87
[] 87
Bl =] oc
Bso
, B4AM1111A
/_ =
pid
87
l 5= [
86 2 g5
{
30
B4M1054A
=]
87
| = [
86 % 98
[r———
30
| B4M1113A

7B8 CHECK CONTACT POINT OF VALVE RELAY.

1) Connect battery to valve relay terminals No. 85 and No.

86.
2) Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87:

@ : Is the resistance less than 0.5 Q?

: Go to step 7B9.
. Replace valve relay.

7B9 CHECK CONTACT POINT OF VALVE RELAY.

Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87a:
Is the resistance more than 1 MQ?

Ges> : Go to step 7B10.
. Replace valve relay.

7B10 CHECK CONTACT POINT OF VALVE RELAY.
1) Disconnect battery from valve relay terminals.
2) Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87:

: Is the resistance more than 1 MQ?
: Go to step 7B11.
. Replace valve relay.

7B11 CHECK CONTACT POINT OF VALVE RELAY.

Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87a:

: Is the resistance less than 0.5 Q7?
. Go to step 7B12.
. Replace valve relay.
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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:

)T " : Is the resistance less than 1 Q?
—// H4AM1105A @ . Go to step 7B14.

. Repair diagnosis terminal harness.

7B14 CHECK DIAGNOSIS LINE.
fao;analgmmeuls KAk 1a6|619\J 1) Turn ignition switch to OFF.
&8 [73] 2) Connect diagnosis terminal to ABS diagnosis connec-
tor (B115) No. 2.
3) Disconnect connector from ABSCM.

A
©
~
S
=
~
¥

i:] 4) Measure resistance between ABSCM connector and
chassis ground.

Connector & terminal
Bamos01A|  (F49) No. 13 — Chassis ground:

: Is the resistance less than 1 Q?

Ges) | Go to step 7B15.

. Repair harness connector between ABSCM and
ABS diagnosis connector.
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7B15 CHECK POOR CONTACT IN ABSCM CON-
NECTOR.

: Is there poor contact in ABSCM connector?
<Ref. to FOREWORD [T3C1].>

Ges> : Repair connector.
: Replace ABSCM.

28
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BRAKES

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 mOde l Turbo model IGN sw
F SBF—4  FL1.25B
@ o—"ff; o O O0———O=0-
— No.18
o — - N
= No.15 §]
Non-—"l'urbo !
mode a- y Valve
= ;D @ @ T‘T .
-y I
u i — | P | x
= e lE
Combination : ™ L‘L Motor] &
meter l U |
relay .
ggr?trol = E %}é L T _]
module ABS el -
diagnosis = -
connector Diagnosis
terminal L J
_ Hydraulic unit
;E) [ Solenoid valve 4
= l FL inlet ,
FL outlet |
FR inlet .f
FR outlet
@ @ RL inlet !
112]3] RL outlet
012 [Z[518] 012 ! RR inlet l
| RR outlet ,
 Pump motor 1
@ @ — O |
TI21314 15161/ Bl OIS m ®
1 J"]3!4I5]6|7[8I‘3|IOIIII12!13|l4|15[|5[|7[|8[|9[20I21]22[23|24125126[27I?5—
29 30]3|[32|33I34!35 6 [ TR W T[T a7 a3 (M a5 [ 647 [ B[4 50 15 a2 |53 ] ST 55
12EB7] 58 [53]60] 6t
H4M 1198
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—

RHD model Fuse IGN sw SBF -4 FL1.258
0 0NO————ONO——
No.18B
 Une _____ _Releybox
No.15 _l
8 Combination — i
_ b:@mﬁer o | é T relay , & &
Vil 1] — I w
= —8s)| f= o
1
©) SR |
«1 : Turbo model @ | “ :Jclntor|
2 : Non—=Turbo model : T Ry =
ABSt i I__ 1 J
contro —_—- —
module ] E E @
ABS
diugnostis = L J
connector Di . —
te;:r?'n?r?:lls _ Hydraulic unit
= B |
t Solenoid valve !
B m— ! FLinlet |
] "_I— FL outlet i
1 FRinlet :
= — FRoutlet I
!——|_‘- RL inlet !
RL outlet
@ m |— RRinlet I
RR outlet
213 112131 = [4]5]6]
072 3y o 7/BI3 O 21314 | Pump moeocr@): Jl
D a B
(TZ1314]5] — [6] 71813110 =
(ZEEGEN BRI IR
T T2 1314 [5]6 [ 7B [0 (0] [1Z] I3[ W[I5[B[IT]T AR A AV AR AN AVAN:E
219 310 3|| 3]2 3!'-![314]35 36 [ 37 [ WA (& [ [ 44 [ 45 [ [ M [ B[ [0S T2 [H]DN
TH4 65| 66 1 67 1 68 [ A9 | 70 [N (12 [ B | [T [T7] 78]
H4M 1199
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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 terminal (A) — Chassis ground:
Diagnosis terminal (B) — Chassis ground:

: Is the resistance less than 0.5 Q?

Ges : Go to step 7C2.
. Repair diagnosis terminal harness.

\

[
10 ]11]12]13]14]1
\[38[39]40] 4142
I eslea|70b71] 72

516 [17 18] 19
43[ 444546 [/
73 | 74 | 75 | 76

| L=

b

B4MO801A

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?

: Go to step 7C3.

. Repair harness connector between ABSCM and
ABS diagnosis connector.

0

7c3  |CHECK POOR CONTACT IN ABSCM CON-
NECTOR.

: Is there poor contact in ABSCM connector?
< Ref. to FOREWORD [T3C1].>
. Repair connector.
. Replace ABSCM.

0o (@
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(rsao] 4-4

8. Diagnostics Chart with Trouble Code

by ABS Warning Light
A: LIST OF TROUBLE CODE

Trouble code Contents of diagnosis Ref. to
Start code
11 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 [T8CO)
25 (Open circuit or input voltage too high) | Rear right ABS sensor [T8DO]
27 Rear left ABS sensor [T8EOQ]
22 Front right ABS sensor [TBFO]
24 Front left ABS sensor [TBGO]
26 f‘:;:;?r:;]i'?‘:ss::::;r - Rear right ABS sensor [T8HO]
28 Rear left ABS sensor [T8I0]
29 Any one of four [T8J0O]
31 Front right inlet valve [TBKO]
32 Front right outlet valve [T800]
33 Front left inlet valve [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 [TBNO]
38 Rear left outlet valve [TBRO]
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 [T8VO]
51 Abnormal valve relay [T8WO]
52 Abnormal motor and/or motor relay [T8X0]
54 Abnormal stop light switch [T8Y0]
56 Abnormal G sensor output voltage [T8Z0]
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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)
r Non—Turbo
model “ﬁ‘ 1 M Front ABS
D) e — sersor L1
i .
E e — — Front ABS
________ . — = — sensor RH
o &) @
s o - == [ ot Reor ABS
' ? AN AN e ear
i s ) s %i: = e %S:@: Mt
E St S _Ll P Twisted wire
1k e, A ( Rear ABS
g Y s e :) @: s::sror RH

connector

Al
Shield joint
=]

& G ©, @
e B tRtemitt eSS
T Z 31415 67 B O N T[S ELT
X33 3]
i 73] B K5 86 1 67 1 68 ]

H4AM 1200
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RHD mods]

ABS
control
module

fr= e =:.
o e - |
T =
Ae======mm= T —
F——————————— -~ ] - - pp—

B{ BH

e LA T £ & & % & o
b5, e A e e ~ 7 e
——— = - e ~ -~ ~
T W e a1 Py
- 3 —p . :
A A i Twisted wire
—
(‘ A -~ ~ _{

L.
Shield joint
connector

Front ABS
sensor LH

Front ABS
sensor RH

Rear ABS -
sensor LH

Rear ABS
sensor RH

H4M 1201
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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

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:

Bsmosos| Rear LH No. 1 — No. 2:
- MR P T S T STy NAO ol 4 A LMD
CHECK) . IS Ine resisiance veiweell V.0 darnu 1.£ RiL7
. Go to step 8E2.
. Replace ABS sensor.
8E2 CHECK BATTERY SHORT OF ABS SENSOR.
(12 1) Disconnect connector from ABSCM.
2) Measure voltage between ABS sensor and chassis
ground.
\:I Terminal
l Front RH No. 1 (+) — Chassis ground (-):
1 Vel Front LH No. 1 (+) — Chassis ground (-):
i Rear RH No. 1 (+) — Chassis ground (-):
Bemos0’|  Rear LH No. 1 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

. 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 (-):

: Is the voltage less than 1 V?
. Go to step 8EA4.
: Replace ABS sensor.

Oy yird

10“1“2U1D4H

5116 | 17 [ 18 [ 197

B{}}—F—H—

38 | 39| 40| 41 ] 42

43 |a4 a5 ) 46 [/,

68 | 69 | 70 ﬂ'n

m.n[&'m

B4MOB09A

8E4 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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8. Diagnostics Chart with Trouble Code by ABS Warning Light

[ \

10|11 (1213 ] 14 I 15 [ 16 | 17 | 18 ] 18

\[38 |39 [40] a1 |42 a3 |ea] 45|46
68169 | 70| 71 76

I

'72

73 74[75'

48 | 49

19|20 21]22]23|24[25]|26]27]028
51|52 153]|54]55

50

\

|?,&|47
(76 | 77
\

78 | ) led 81

|

B4MO0810A

:

T12J13 a5

[

Lo ] 11 [16 T17 18 18
38 [39[40] 41|42 43|44 45] a6
68 |69 | 70| 71 A 72| 73474 ]| 754 76

/

8149 | 50

51 | 5253|5485

8 | i) lsd 81 B2

-

||

\
192021222324 | 25|26 27|28
47 | 4
(7677 ] 7
T

B4MOB10A

8ES

CHECK BATTERY SHORT OF HARNESS.

Measure voltage between A
ground.

Connector & terminal

Trouble code 21 | (F49) No
(l"—r)c-)uble code 23 / (F49) No
(T_r);uble code 25 / (F49) No
Er_rjc'mble code 27 | (F49) No

BSCM connector and chassis

. 14 (+) — Chassis ground
. 49 (+) — Chassis ground
. 18 (+) — Chassis ground

. 16 (+) — Chassis ground

: Is the voltage less than 1 V?

Ges | Go to step 8ES.

. Repair harness between ABSCM and ABS sensor.

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
-):

Trouble code 23 | (F49) No
-):

Trouble code 25 | (F49) No
(=)

Trouble code 27 | (F49) No
(-):

: Is the voltage les
Ges © Go to step 8BET7.

. 14 (+) — Chassis ground
. 49 (+) — Chassis ground
. 18 (+) — Chassis ground

. 16 (+) — Chassis ground

s than 1 V?

. Repair harness between ABSCM and ABS sensor.

8E7

CHECK INSTALLATION OF ABS SENSOR.

Tightening torque:

3210 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 8E8.
: Tighten ABS senso

38
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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?

Ges> : Go to step 8E9.
. Tighten tone wheel installation bolts securely.

i Front
e T
|l =
\
t
Sensor gap
G4MO0700
= -" Rear
LI
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
che following table?

Front wheel Rear wheel
Specifications 0.9 — 1.4 mm 07 — 1.2 mm
(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.
: Is the runout less than 0.05 mm (0.0020 in)?

: Go to step 8E11.
: Repair hub.

8O

8E11 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.

8O @
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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.

: 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.

29 0@ %] 600

Check harness and connectors between ABSCM and ABS
Sensor.
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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:

LHD model Turbo model
@
=
[— Non—-Turbo
Mosal T N Front ABS
@ = > _Il_ sensor LH
i e
IS — M Front ABS
E e < j[_ s:?\gor RH
a8s ®
control =, ™
module T & ey —— (\%@: Rear ABS
555 & e o & T b ™ ) sensor LH
E = =t = ) >Twisted wire
4 -~ S w3 ( R ABS
‘\v = - = ot = Ca 4 \) & s::.':or RH
=
Shield joint
EE ’ corltenecjtglrn
™ @@ ® @
= 23
R R e BT B
IHFAEEESE-NE-ANAE:-RE-NE BEINE) BT IR 31 A
W“l‘?lﬁl“l*l#l;; 7 Tor e ]
7158 NIRRT BTR ]

H4M 1200
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RHD model

@D
S e e i = IIeE Front ABS
[ ] _ et e~ _IL__ sensor LH
EiE Foomssomomss = %
e ——— =
PR— Eik e i e AT Front ABS
E L ot e At Sk1) e e —]L._ sensor RH
€,
® ® 5
ABS I e o e £ EN A S £ Rear ABS
s i i & s = gt B8 sensar L
E 91 A z ,I }Twisted wire
‘-—i]" e e SO (\ Rear ABS
—c N = e < ) sensor RH
o
|
Shield joint
E connector
D) ©)
2m) (ZEEEE 516171813110
T2 [3]&2]c]l6l /71681311011 DT T BI6]1I7 [ B[00 0 [Z]B]HA]H]R %)
79 [ 30 [ 31 [32 [ 3 [ T3T3H6]I] .
BI57T 58 [59]60] b1 Jhe|6a] b4 [po] b6 | 67 [ oo | 63 [ 70 | 71 2]

H4M1201
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8n CHECK INSTALLATION OF ABS SENSOR. J
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?

: Go to step 8l2.
. Tighten ABS sensor installation bolts securely.

812 CHECK INSTALLATION OF TONE WHEEL. J
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 8I13.
. Tighten tone wheel installation bolts securely.

1 Front
=—fn T
i
Sensor gap
G4MO0700
a=—F[ Rear

Sensor gap

I

G4MO0701

813 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
the following table?

Front wheel Rear wheel
Specifications 0.9 — 1.4 mm 0.7 — 1.2 mm
(0.035 — 0.055 in) (0.028 — 0.047 in)

: Go to step 8l14.

. 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.

8l4 CHECK OSCILLOSCOPE.

: Is an oscilloscope available?

Ges> : Go to step 8IS.
: Go to step 8I6.
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Band

[
JII=

——

Connector cover

Cable clamp cover

85 CHECK ABS SENSOR SIGNAL. T

B4MO815A

BAM 1026

Rib

B4AM1027A

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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8. Diagnostics Chart with Trouble Code by ABS Warning Light

-y
28 [27[26 25242322 | 21[20] gng

55 | 54 | 53 | 52 | 51 )50 | 49 ] 48 | 47
81 79178177176
7

20 Hz

Standard output voltage: 0.12 -1V
(When it is 20 Hz.)B4M0816A

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 (-):
Specified voltage: 0.12 — 1 V (When it is 20 Hz.)

: Is oscilloscope pattern smooth, as shown in
figure?
. 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.

: Is 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.

0o @

818 CHECK HUB RUNOUT.
Measure hub runout.

: Is the runout less than 0.05 mm (0.0020 in)?

Ges : Go to step 819.
. Repair hub.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

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:

Bamosos| Rear RH No. 1 — No. 2:
Rear LH No. 1 — No. 2:
@ : Is the resistance between 0.8 and 1.2 kQ?
Ges : Go to step 8110.
. Replace ABS sensor.
8110 CHECK GROUND SHORT OF ABS SENSOR.
i12] Measure resistance between ABS sensor and chassis
ground. |
Terminal
l:] Front RH No. 1 — Chassis ground:
o) Front LH No. 1 — Chassis ground:
Rear RH No. 1 — Chassis ground:
Rear LH No. 1 — Chassis ground:
B4M0818D

: Is the resistance more than 1 MQ?

GED ! Go to step 8I111.
. Replace ABS sensor.
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8111 CHECK HARNESS/CONNECTOR BETWEEN
1 ABSCM AND ABS SENSOR.

{1_0 12131415176 [ 17 [18 ] 19
‘ ?3‘;2 Y AR ?S{ 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:

B4MOB0SA
Trouble code 28 | (F49) No. 16 — No. 17:
@ : Is the resistance between 0.8 and 1.2 kQ?
Ges : Go to step 8112, _
: Repair harness/connector between ABSCM and
ABS sensor.
8l12 CHECK GROUND SHORT OF HARNESS.

i \
34;4_‘12_113_‘5%—'—:*-“”45‘3“‘9 Measure resistance between ABSCM connector and chas-
e 6o [70] ﬂ‘E_@‘ ¢ 75‘76 sis ground.

Connector & terminal
l?\—m pLalzlslalz=l=Ts] Trouble code 22 / (F49) No. 14 — Chassis ground:

] 7o T 78T B o1 P Lo Trouble code 24 | (F49) No. 49 — Chassis ground:
ﬂ o) Trouble code 26 / (F49) No. 18 — Chassis ground:
o Trouble code 28 / (F49) No. 16 — Chassis ground:

——— : Is the resistance more than 1 MQ?
Ges> - Go to step 8113.
: Repair harness/connector between ABSCM and
ABS sensor,

8113 CHECK GROUND CIRCUIT OF ABSCM.

Measure resistance between ABSCM and chassis ground.

Connector & terminal
(F49) No. 1 — GND:
‘ (F49) No. 55 — GND:

: Is the resistance less than 0.5 Q7
| @ . Go to step 8I14.
BAMOB14A : Repair ABSCM ground harness.
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8l14 CHECK POOR CONTACT IN CONNECTORS.

g

: Is there poor contact in connectors between
ABSCM and ABS sensor? <Ref. to FORE-
WORD [T3C1].>

. Repair connector.
. Go to step 8I15.

e

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.

B9

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 8117.

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) N0O. 1 — Chassis ground:

R0

LHD Non-turbo model

1]1213]4|5

10{11[12113]14

— [6]7]8]9:
h shiel1 71819204

>

H4AM1214A

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 8/18.
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AlAz
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H4M1215A

RHD model e RHD model

g
8
=7 E
®
©

ok
i of 112H 3h 4]

i H4AM1216A

LHD turbo model e LHD turbo model
Trouble code 22 | (B100) No. N6 — Chassis ground:
B1{B2}—B4/8585 Trouble code 24 | (B100) No. P2 — Chassis ground:
DD2| o3 D4D5DA Trouble code 26 / Go to step 8/18.

2 Trouble code 28 | Go to step 8118.

NEG Trouble code 22 | (B108) No. 9 — Chassis ground:
J Trouble code 24 | (B108) No. 14 — Chassis ground:

Trouble code 26 | Go to step 8118.
@? Trouble code 28 / Go to step 8I18.

: Is the resistance less than 0.5 Q?

Ges) - Go to step 818.
. Repair shield harness.

8118 CHECK ABSCM.

]
i
3
4

) Connect all connectors.

) Erase the memory.

) Perform inspection mode.
) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?

Gres) | Replace ABSCM.
. Go to step 8119.
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glig  |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.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

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:

LHD model Turbo model
(@)
g
— Ncr:’-'ll'urbo
mode | q— T ™ Front AB
@ B Saor L
7 e
E -"_"";‘j L {_ Front ABS
e Uikl | 1L sensor RH
ABS ) @
fr?é’cfﬂ?l E A =] (( f@: Rear ABS
I“ " - =R LH
E - #_ ﬂ ))—L sensor
b g —— Twisted wire
‘ ( Rear ABS
\) E: s::;or RH
=
Shield joint
B8 % kol
5
),
. 203 11213 — [3]5]
2516 B17BISTbIT
| R - I . - - *_‘l I I I IS [T I8 [ A 21!22!23:24;25!3!5@!?
ENEIREAE N HITHIHTUTUOTHTLT®TUTE]
7158 [ 65 | (76 [T7 I
H4M 1200
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RHD model

kA B

= g——

At s
= ® @® e 1
5 s iR
i e o S —— — B
@
® @
ésgtrol S "_"‘-‘.— = {\ﬁ@:
module S5 L e T . )
B

l

L

5 ¥ o~ ~ a3
a “ - 1‘ L ~ ~ ~ "
” - ~ ~
_______ ‘ u 1‘\
£ z Twisted wire
....... < /
7
(’ ~ ~ o~
N A = < - N T
~ e ~ ~

~
=

~

connector

.|@}

= | -
Shield joint

®

EERIRRARY

7] 58 [53160] 61 162

Front ABS
sensor LH

Front ABS
sensor RH

Rear ABS

sensor LH

Rear ABS
sensor RH

=5

H4M 1201
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)1  |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.

e

8J3 CHECK WEAR OF TIRE.

cHeck) ! Is the tire worn excessively?
. Replace tire.
. Go to step 8J4.

o)

8J4 CHECK TIRE PRESSURE.

: Is the tire pressure correct?
. Go to step 8J5.
. Adjust tire pressure.

DO

8J5 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 8J6.
. Tighten ABS sensor installation bolts securely.

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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1 Front

i

I

Ul =
\
|
Sensor gap
G4MO0700
a8 : Rear
Sensor gap

G4MO0701

8J7 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
the following table?

Front wheel Rear wheel
Specifications 0.9 — 1.4 mm 0.7 — 1.2 mm
(0.035 — 0.055 in) (0.028 — 0.047 in)

. 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?

Ges> : Go to step 8J9.
. Go to step 8J410.

Connector cover

Band

e

—

Cable clamp cover

B4AMOB15A

8J9 CHECK ABS SENSOR SIGNAL.

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.
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[13]12] 11T 10]
[41Ta0Tas T3]/

20Hz _

Standard output voltage: 0.12 — 1 V
(When it is 20 Hz,)B4M0816A

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.)

: 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.

0y

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.

2 00 @

CHECK HUB RUNOUT.

Measure hub runout.

: 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.
5) Read out the trouble code.

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
. Go to step 8J14.

BO @

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.

@ 0@
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

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:

SRS, .
Valvel
relay ,
T |
i $ Motori
l T relay '
sD B
ABSt ‘ Hydraulic unit
- =
ﬁﬁo;ducl)e ,r_ |
| Solenoid valve i
®BsD)| FL inlet !
— FL outlet
E FRinlet !
T FR outlet I
! Y RLinlet :
3] l l— RL outlet |
. RR inlet p
I RR outlet ]
, Pump motor '
@) é_"_'_"__
T4 —
Hifl 5161718 -
TTZET 2415 el 7819 110 17 ] 3] &[5 (617180 [20[2[22]23[24]25]2 [27]28
9 [0 [3T (32134135363 9140 ] 41 | 42 [ 43 ] 44 [ 4546 [ 47 [ W8 [ 49 [ D0 [T [52 [SI [ 4 [
57] 58 [53160] 61 [62]63] b4 65] 66 | 6/ | 68 | 63 | 70 [ 71 [ 72 [ B I T5 176 [ /7] 78 [ 79 J80] 81 B72j83

H4M1115
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

—

i

8N1 CHECK RESISTANCE OF SOLENOID VALVEW

1) Turn ignition switch to OFF.

2) Disconnect two connectors (ABST, F9) from hydraulic
unit.

3) Measure resistance between hydraulic unit connector
terminals.

B4M0825C

\:] Connector & terminal
oS0 Trouble code 31 | (ABS5) No. 4 — (ABS2) No. 2:
samos24c| Trouble cod= 33 | (ABS5) No. 1 — (ABS2) No. 2:
Trouble code 35 | (ABS5) No. 2 — (ABS2) No. 2:
Trouble code 37 | (ABS5) No. 3 — (ABS2) No. 2:
: Is the resistance between 7.8 and 9.2 Q?
Gres) @ Go to step 8N2.
. Replace hydraulic unit.
8N2 CHECK GROUND SHORT OF SOLENOID
VALVE.
T Measure resistance between hydraulic unit connector and
m chassis ground.
1l Connector & terminal
Trouble code 31 | (ABS5) No. 4 — Chassis ground:
[ ] Trouble code 33 | (ABS5) No. 1 — Chassis ground:
e Trouble code 35 | (ABS5) No. 2 — Chassis ground:

Trouble code 37 | (ABS5) No. 3 — Chassis ground:

: Is the resistance more than 1 MQ?
: Go to step 8N3.
: Replace hydraulic unit.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

!

B4M0826C

— CHECK BATTERY SHORT OF SOLENOID J

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 / (ABS5) No. 3 (+) — Chassis ground
(-):

: Is the voltage less than 1 v?
. Go to step 8N4.
: Replace hydraulic unit.

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

=x

Trouble code 33 / (ABS5) No. 1 (+) — Chassis ground
)

Trouble code 35 / (ABS5) No. 2 (+) — Chassis ground
=)

Trouble code 37 | (ABSS5) No. 3 (+) — Chassis ground
-

: Is the voltage less than 1 v?
: Go to step 8NS5.
. Replace hydraulic unit.
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8NS5

CHECK BATTERY SHORT OF HARNESS.

A
Jie[20[ 2122 23[2a]25]26]27]28

46 | 47 ] 48 [ 49 | 50| 51| 52 ] 53 [ 54 [ 55

@v’i‘

B4MO0OB27A

sis ground.

Connector & terminal
Trouble code 31 / (F49) No
(-):

Trouble code 33 | (F49) No
(-):

Trouble code 35 / (F49) No
(-):

Trouble code 37 | (F49) No
(-):

¥
eI E IR ’3'5?3‘7‘1“}5\9 1) Turn ignition switch to OFF.
| 52 |med e leded o4 o e [ &7 [ e0) 2) Measure voltage between ABSCM connector and chas-
sis ground.
E A E R e E TS Connector & terminal
ﬂ:] (ﬁg A ;gﬁ]% 54 :’r)c.mble code 31 / (F49) No. 30 (+) — Chassis ground
]l Ve Trouble code 33 I (F49) No. 24 (+) — Chassis ground
- BaM0B27A|  (=):
Troiible code 35 / (F49) No. 23 (+) — Chassis ground
(-):
Trouble code 37 | (F49) No. 31 (+) — Chassis ground
(-):
: Is the voltage less than 1 V?
Gres) @ Go to step 8N6.
: Repair harness between ABSCM and hydraulic
unit.
f 8N6  |CHECK BATTERY SHORT OF HARNESS.
st ;}oj_alx_“z?z'a' Rt ’3‘7‘."3‘;\%] 1) Turn ignition switch to ON.
. il’ o1 feded ot Jodl co | 67 [ 68) 2) Measure voltage between ABSCM connector and chas-

. 30 (+) — Chassis ground
. 24 (+) — Chassis ground
. 23 (+) — Chassis ground

. 31 (+) — Chassis ground

: Is the voltage less than 1 V?

GE Go to step 8NT7.

. 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.

ST TaTET=T5 =] Cconnector & terminal _
-ﬂE' ‘%‘@ Trouble code 31 / (F49) No. 30 — Chassis ground:
o) Trouble code 33 / (F49) No. 24 — Chassis ground:
'’ Trouble code 35 / (F49) No. 23 — Chassis ground:
B Bavoszea] - Trouble code 37 | (F49) No. 31 — Chassis ground:
@ : Is the resistance more than 1 MQ?

Ges) : Go to step 8N8.
. Repair harness between ABSCM and hydraulic
unit.

8N8  |CHECK HARNESS/CONNECTOR BETWEEN
s rrrsrs ABSCM AND HYDRAULIC UNIT.
E%ffmsh% AL }% 1) Connect connector to hydraulic unit.

2) Measure resistance between ABSCM connector termi-
nals.

\
Tar e Lis ro o el 1Z1z]  Connector & terminal
/46 | 47
’? BT Touble code 31 / (F49) No. 30 — No.
Trouble code 33 / (F49) No. 24 — No.

L savosz0a|  Trouble code 35 / (F49) No. 23 — No.
Trouble code 37 / (F49) No. 31 — No. 1:

e e

: Is the resistance between 8.3 and 9.7 Q?

. Go to step 8N9.

. Repair harness/connector between ABSCM and
hydraulic unit.

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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8. Diagnostics Chart with Trouble Code by ABS Warning Light

8N10 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?
Gres) © 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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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 SYMDPTOM-

o Bl %7 B IVWEID B WSOV

e ABS does not operate.

WIRING DIAGRAM:

1@
_[——_-
.

! T relay
) Eﬂl
ABSt : Hydraulic unit
L F |
’ Solenoid valve i
@ @ FL inlet !
— FL outlet
r,_— FR inlet !
T FR outlet '
} t RL inlet :
6] l RL outlet |
— : RR inlet )
I RR outlet l
, Pump motor |
esh @ é___"'_'__
112]13]4 —
012] 5161718 .
1 2[3|4f5|6|7]8]9110]!!|12|I3II4[15I|6II7IIB]IQ[ZOIZII22]23[24 BIBTB
0 3T [ [ M35 [36 7 B[00 2743 20 [ 51 52I53I54155
56[57] 58 59[60] 61 [62(63] 54 [65] 66 | 67 | 68 [ 69 | 70 | 71 1171 74 75 76 77 78 | 81 B2 _———"

HAM 1115
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8R1 CHECK RESISTANCE OF SOLENOID VALVE.

1) Turn ignition switch to OFF.

2) Disconnect two connectors (ABS1, F9) from hydraulic

o
L[ —]|

0| &
- 4|
I

1 71615]) unit.
3) Measure resistance between hydraulic unit connector
terminals.
I:] Connector & terminal
0825 Trouble code 32 | (ABS5) No. 8 — (ABS2) No. 2:
Bamosain|  Trouble code 34 | (ABS5) No. 5 — (ABS2) No. 2:
Trouble code 36 /| (ABS5) No. 6 — (ABS2) No. 2:
Trouble code 38 | (ABS5) No. 7 — (ABS2) No. 2:
@ : 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.
nEEEY Measure resistance between hydraulic unit connector and
[81716]35] chassis ground.
1 Connector & terminal
Trouble code 32 | (ABS5) No. 8 — Chassis ground:
[ ] Trouble code 34 | (ABS5) No. 5 — Chassis ground:
OQ Trouble code 36 | (ABS5) No. 6 — Chassis ground:
= samoszc| Trouble code 38 | (ABS5) No. 7 — Chassis ground:

: Is the resistance more than 1 MQ?
- Go to step 8R3.
: Replace hydraulic unit.

65



4-4 [T8R3]

BRAKES
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B4MO0833C

8R3 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

-):

Trouble code 34 | (ABS5) No. 5 (+) — Chassis ground
(-):

Trouble code 36 / (ABS5) No. 6 (+) — Chassis ground
(-):

Trouble code 38 / (ABS5) No. 7 (+) — Chassis ground
(=)

@ : Is the voltage less than 1 V?

Ges) : Go to step 8R4.

: Replace hydraulic unit.

|

9@

[ —-—

.
i
o

T

| —

B4MO0833C

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 / (ABS5) No. 7 (+) — Chassis ground
()

: Is the voltage less than 1 V?

Ges> © Go to step 8RS5.
. Replace hydraulic unit.
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B4MOB34A

8R5 CHECK BATTERY SHORT OF HARNESS.

1) Turn ignition switch to OFF.

2) Measure voltage between ABSCM connector and chas-
sis 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
(-):

(Grec) : Is the voltage less than 1 V?

: Go to step 8R6.

1820|2122 23[24]25]26] 27

|?us 47 [ 48 [ 45 [ 50 ] 51 EII-ZI-L
( =

7s}n]7s|79h‘ li

B4MOB34A

. Repair harness between ABSCM and hydraulic
unit.
f 8R6  |CHECK BATTERY SHORT OF HARNESS.
e L 44?]2?3]353]4]7:4]533]5?:3171[032\9 1) Turn ignition switch to ON. |
e ek sl e [es) 2) Measure voltage between ABSCM connector and chas-

sis ground.

Connector & terminal

Trouble code 32 / (F49) No.
gr—r)éub:e code 34 I (F49) No.
(1:;r)¢;uble code 36 / (F49) No. 50 (+) — Chassis ground
?'_rj;ub!e code 38 / (F49) No.

3 (+) — Chassis ground

51 (+) — Chassis ground

4 (+) — Chassis ground

: Is the voltage less than 1 V?
. Go to step 8R7.

. Repair harness between ABSCM and hydraulic
unit.

Sl

67



4-4 [T8R7]

BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

/

[31 Tel7]el o]l

29 | 30 | 31 32|33I34 35|36 ]3a7]
’ﬁﬁﬁj 67[&

B4AMO0835A

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.

\

Jl1ie[20]21]22][23[24 25262728
47|48 |49 50[s1 527535455

76|77 ] 78|79 o] 81

\

B4MOB36A

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.

0O

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.

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
. Go to step 8R11.

00

CHECK ANY OTHER TROUBLE CODES
APPEARANCE.
: Are other trouble codes being output?

. Proceed with the diagnosis corresponding to the
trouible code.

. A temporary poor contact.

8R11

B
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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:

1@

T

ABS
control
module

4 [S 16788 [T THT MBI [V BTN HTZ B THIHIBTIT]E
[ 132 133 M35 [H T[R90 [42 43445746 [47 [ 4B [ 48[ 50 [ 5T [ 52 [ 53 [ B4 [ b5
/] 58 [59[60] 61 [62[63] 64 651 66 [ 67 [ 68 [ 69 [ 70 [ 71 [ 72 [ 73 [ 74 [ 75 [ 76 [ 77 [ 78 [ 79 [B0[ 81 [

B4MO0B37

! 8S1  |CHECK GROUND CIRCUIT OF ABSCM.
E‘Jgiﬁi‘is‘z?;ﬁ;ﬂs % 3‘7’?;&\9 1) Turn ignition switch to OFF.
ke el e bl e | 67 &) 2) Disconnect connector from ABSCM.

o[ 2122 [23J2aJosT 262728 fOUﬂd
4849 s0]s51[52]53][54]55 A
\75 77 7alvaha|@ ﬁ% g

I?\M” 3) Measure resistance between ABSCM and chassis
47

[_—_] Connector & terminal
0O (F49) No. 1 — Chassis ground:
o (F49) No. 55 — Chassis ground:

B4MOB3BA
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B

: Is the resistance less than 0.5 Q)?

: Go to step 8S2.
: Repair ABSCM ground harness.

8S2

CHECK POOR CONTACT IN CONNECTORS.

8O @

: Is there poor contact in connectors between
battery, ignition switch and ABSCM? <Ref.
to FOREWORD [T3C1].>

. Repair connector.
. Go to step 8S3.

8S3

CHECK SOURCES OF SIGNAL NOISE.

i

: Is the car telephone or the wireless transmit-
ter properly installed?

Go to step 8S4.

. Properly install the car telephone or the wireless

transmitter.

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.

8S5 CHECK ABSCM.

1) Connect all connectors.

2) Erase the memory.

3) Perform inspection mode.

4) Read out the trouble code.

09 @

: Is the same trouble code as in the current
diagnosis still being output?

. Replace ABSCM.
. Go to step 8S6.

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.
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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

D) Fuse IGNsw  sBF-4 FL1.258

78] Tm o O~ O——4

Turbo model

B i

Generator

BATTERY

ABS
control
module

NSNS

gls|z
o
2

=
™
&
E
-3

=]
~S
a8
=
a
=2

11213141516 71819 (10N [1Z][B3[4][ B[] [BIO[D[A][D]IBIATBEIHBIIT]R
29130 131 1327133 [ 3435736 [37 [ 3839 [ 40 [ 4T [ 42 [ 43 [ 44 [ 45 [ 46 [ 47 [ 48 [ 49 [ 0 [ 5T [ 52 | 53 [ 54 [ 35
/] 58 [59160[ 61 162[63[ 64 165[ 66 [ 67 | 68 [ 69 [ 70 | 71 [ 12 [ B I A | 56 [T 1 8170 1

H4M1202
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RHD model
Flise IGN sw SBF -4 FL1.25B
—l
-0~ (o} O 0O—4
w @ No.18
>
x
L
=
fos}
ABS b
control 1
module l]: EE__
Generator i
—
11213 — [4]5]6
7181910 1[12113[14
T1 2131451617810 (0[N [1Z] B[4 17 BT[] [2Z7]23][25]2]27]2
99 130 [ 31 [ 32 [ 33 [ [ B [6 [T [ B[O [ [T M [ [T BTN ][ATN
577 58 [BA60] 61 I62]63] 64 J65] 66 | 67 | 68 | 69 | 70 | 71 1 72 | 13 | 74 | 75 [ 76 | 77 | 78 | 79 |80 81 BB ————_

H4M 1203
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5

R

ddbh&

B4M0430

}1_19]20[2”22[23 24|25 [ 26 [ 27 [ 28

/46T 47148 [a9 [ 5051 ] 52 53] 54 [ 55 |

[\75|nlrai£§qe1 [
_| oVa

B4MO0842A

3 IWI{

@
]
e

T~

A

B4MO0B43A

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:

@ : Is the voltage between 10 V and 15 V?

Ges : 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.

8T3 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 (-):

: 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 ant
chassis ground.

Connector & terminal
(F49) No. 1 — Chassis ground:

: Is the resistance less than 0.5 Q?

Ges) : Go to step 8T5.
: 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? <Relf. to
FOREWORD [T3C1].>

(ves) : 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.

0o

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.

B 0@
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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
[_ Engi
gine and
transmission
— cotrol module
SEY (1600 cc and 1800 cc
model)
ABS
condtrcl)l Eng! 3
module ngine an
@ transmission
=3 cotrol module
E - | &5 (2000 cc model)
D)
1] 121314 TUTST6] [7[8 [LIISIT0 12 f33g4l15l1161L 17/18]19]Lij20f21]22
23 3132 O | B3 E4lasles] ] 47148[49
112]314]5]6T7]18 £ 11213[4][5] — [6]71BI9
SO T2 T3T4IT5T6 0 QI7SBIP78 ) A A | LA O 1 K v (R LS
2]3]4]51617 [8[9IIO_[Hl|21131!4115]16[17115|8|19f20121lZ?lZBI?H?SI?STZ?IZE"
NI [ T T [ HR [ [ B[N [N [T H BT T T[0T [ [ ]5
p/] 58 DOI60T 6T [62163] 64 165 66 [ 67 [ 68 [ 69 | 10 [N | 2 I BRI A I B BT 78]
H4AM 1204
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RHD model
. Engine and
@ tratnsmission
N cotrol module
—(3 (1600 cc and 1800 cc
model)
ABS Engine and
control tra?\smission
module E_‘L = — cotrol module
¢ ﬂ KLl (Non—-Turbo 2000 cc
model)
Transmission
— — cotrol module
2] (Turbo model)
112[3[4]15]6[7[8[9]10 112[3] — [4]5]6 112[314[5]6[7]8
11112[13[14]15[16{17]18[19]20 [BIaIT07 1[12[13[T4 TOTT]12[13[14]15]16
1[121314TUI5]6] [7[8[LIIS 10l 1]12 13 LTATSIEIL N1 7]18]19[U20[21]22
23 3132 O | Bertsestdaualasias ] 7l4al4g
50) 0 575Bn 69(70|71 n7273 74
_25:”3'4[ 61718191103%11I12H3|14l15[16]17[18 BT [ZIBTATHIHR[27T]28
0 131 [32 13 [34]135]([36]J3 NTHTHTRTETHTHTHTH[ETHININ [ 3]MA]HD
61571 58 BIIR0T 61 [6203] 64 65/ 66 (67 | B8 [BA [0 I M IR 1 R 174 | [T |77 | 81 B283] =
H4M 1205
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ABlS controll_r\nodule 8U1 CHECK SPECIFICATIONS OF THE ABSCM.
Check specifications of the plate attached to the ABSCA

: Is an ABSCM for AT model installed on a M1
model?

. Replace ABSCM.

: Go to step 8U2.

H4M1110A

8U2 CHECK GROUND SHORT OF HARNESS.

S’.mmm,‘ 1) Turn ignition switch to OFF.
imm 0 823 KA K2 B B 2) Disconnect two connectors from TCM.

3) Disconnect connector from ABSCM.

4) Measure resistance between ABSCM connector an:

1 L:I chassis ground.
e Connector & terminal
= (F49) No. 12 — Chassis ground:

bt : Is the resistance more than 1 MQ?

Ges) : Go to step 8U3.
. Repair harness between TCM and ABSCM.

8uU3 CHECK BATTERY SHORT OF HARNESS.

GSEErETETe e T3 Measure voltage between ABSCM connector and chassi
40[&1]42]43[44[45[451/ d

(68 [6o k70| 71 [ 72| 73] 74| 75| 76 grouna.

/ A\ =

Connector & terminal
|:‘ (F49) No. 12 (+) — Chassis ground (-):
1 Le\/@ : Is the voltage less than 1 V?

= Ges : Go to step 8U4.
BAMOBATA . Repair harness between TCM and ABSCM.

8u4 CHECK BATTERY SHORT OF HARNESS.
%11 21314 ] 15 I15]1?]1s]|9\] 1) Turn ignitiOﬂ switch to ON.
e e efey 2) Measure voltage between ABSCM connector and chas
" k. sis ground.
Connector & terminal
1 L‘:I (F49) No. 12 (+) — Chassis ground (-):
L oVe : Is the voltage less than 1 V?

Ges) © Go to step 8US.
: Repair harness between TCM and ABSCM.

B4MOB4TA
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1600 cc, 1800 cc model

8|716(5(4]3]2]1
N6H5(1413121110] 9

L]
N

- H4M1217A

Non-turbo 2000 cc model
A\

121fofo [L g7 [ 165141 3] 2]
| o | Ly, aozslalrotdadyy
6‘ 50[59] { T56[5554[53]52[51]

B 1128157 sofal[ 78[77[76[75

R
= H4M121BA

-

8]z

Turbo model

™ H4M1219A

8US CHECK TCM.

1) Turn ignition switch to OFF.

2) Connect all connectors to TCM.

3) 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:

e Non-turbo 2000 cc model
(B84) No. 35 (+) — Chassis ground (-):

e Turbo model
(B56) No. 5 (+) — Chassis ground (-):

: Is the voltage between 10 V and 13 V?
. Go to step 8U7.
. Go to step 8U6.

8O

8uU6 CHECK AT.

: Is the AT functioning normally?
Gres) - Replace TCM.

: Repair AT.
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1

13]14 1516 [17 [ 18] 19

[
o1 2]

38 [ 39| a0 414243 ] a4
les|e¢pl7o 71|72 73| 74

\

)
45 | 45
75 | 76
TN

[ ]

Vg

1|

B4MO0B44A

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.

8uU8 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.

00 @

8u9 CHECK ABSCM.

) Turn ignition switch to OFF.
) Connect all connectors.

) Erase the memory.

4) Perform inspection mode.
5) Read out the trouble code.

WN) —

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
: Go to step 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.

9 0F 2| 60 (
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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
r @_-_
= re— Y ABS
2E§troi % ——————— 1 E % G sensor
module
- 3 Shield joint connector
D) -
112]3 415 112131
517 BB 7] RIFie

29 1303

11213141518 7T819 W1
1132313413536 [37]38[3N

2] 13 T 14T 15 [ 16 [17 [ 18119 [ 20 [ 21 [ 22 [ 23 [ 24 [ 25 1 26 [ 27 ]
0T T T T 4546 [ 47 [ B[ 49 [ 50 [5T [ 5253 ] 5455

6571 58 91601 61 [62]63[ 64 165

b6

67

68

69

NIRRT BIRTBTTR [T 8R

H4M 1206
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RHD model
- @_
————— -4 ]
¥ - ABS
ABS t ++ %
control % ______ s % e
module
]
E Shield joint connector
) )
12 3[4
SI6I/TBI3IN HHEILEE 0123
112137415167 B0 [0 [T [IZ[ B[ @[5 6178110012112 ]2]28]
29 130 3T [32 [ [T [B 9 [40 4 [47 (43444514647 [ 48495051 [ 52 ] 53 N
b15/] 58 [59]60[ 61 162163] 64 [65[ 66 [ 67 [ 68 [ 69 [ 70 [ /T [ 2 | B [ TR [ 15| 6 |17 [ B[ 9 1
H4M 1207
8Vv1 CHECK G SENSOR.
1B 1) Turn ignition switch to OFF.
— 2) Remove console box.
3) Disconnect connector from G sensor.
4) Measure resistance of G sensor.
E Terminal
Q No. 1 — No. 3:
- : Is the resistance between 42 and 58 kQ?

Ges) : Go to step 8V2.
. Replace G sensor.
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8va CHECK GROUND SHORT OF G SENSOR.

= Measure resistance between G sensor and bracket.

l Terminal
No. 3 — Bracket:

: Is the resistance more than 1 MQ?

r % G : Go to step 8V3.

: Replace G sensor.

B4M0852

gv3  |CHECK SHORT CIRCUIT IN HARNESS
BEFBENENESESEAN BERE D BETWEEN ABSCM AND G SENSOR.
R o éaﬁi: e 1) Disconnect connector from ABSCM.

2) Measure resistance between ABSCM connector termi-

[ \ nals.
lioJmnJ12T13J1afis 61718 19)
B\I%W;—j{ﬁ - (a Connector & terminal
- (F49) No. 45 — No. 8:
———— @ : Is the resistance more than 1 MQ?
i it . Go to step 8Va.
. Repair harness between ABSCM and G sensor.

f 8V4  |CHECK GROUND SHORT OF HARNESS.
e e e = J;‘f;}{l Measure resistance between ABSCM connector and chas-
S pnd el by i e o | &) sis ground.
Connector & terminal

[
(o[ i[2]i3]a ]1 L‘F [17 151536191 (F49) No. 8 — Chassis ground:
Aot :H (F49) No. 45 — Chassis ground:

ﬂ.OQC : Is the resistance more than 1 MQ?
" samossan| (YES) @ GO to step 8VS.
. Repair harness between ABSCM and G sensor.
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,
J2T13JT4J5Te] 718 0]
2930 31[3[33[34[35)36] 37 ] 38\

58 s!mg:is‘siﬁ]sﬁ 5?[53;,

{ A
(tof11Ji2TaTalis 617 18] 19)
3839404142 [ a3 44 ] a5] 46
68 | 69 | 70 | 71 | 72| 73 | 74 ‘.I.I?ﬁ [

\

/

B4AMOB55A

8V5s 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 (-):

@ : Is the voltage less than 1 V?

. Go to step 8V6.
. Repair harness between ABSCM and G sensor.

/

'ias GAKY

[
101112 ]13]1a]15 16 [17 ] 18 1o
N[38T30T4a0 [ arTaeT43ad]a5] a6/

68|69 70|71 |72{73 7476
ki

B4M0OB55A

8Vvé6 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 (-):

: Is the voltage less than 1 V?

Gres) : Go to step 8V7.

. Repair harness between ABSCM and chassis
ground.

8v7 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connectors between
ABSCM and G sensor? <Ref. to FOREWORD
[T3C1].>

. Repair connector.

: Go to step 8V8.

0O
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8vs CHECK ABSCM. | J

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.

0o

8Vv9 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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W: TROUBLE CODE 51

— ABNORMAL VALVE RELAY —

DIAGNOSIS:
e Faulty valve relay

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

Fuse SBF-3 FL1.25B
-0~ O
No.19
@) Relaybox
= e
@ @ 3 T‘T rees | E
ey 1 m
7 =, l
=7} | 1
. {_H [
! ] -
! ” Motor]
, T relay .
s Iéﬂl
module Hydraulic unit
: |
] Solenoid valve !
ABsD)! FL inlet l
—I[ s [ FLoutlet '
—Il 1 FRinlet |[
] L T FR outlet |
~l——| Y RLinlet ,
e —I I RL outlet I
RR inlet !
& é} i RR outlet |
117] VAL
072 s 516[7]8 J
1 I?]BI4I5]6I7IBIQIIOIHl12113|!4“5[!6[17[18[19[20!21122[23124|?5Tm
10 T3 T3 (B[ [IB[H [ [ B[N0 [ [ [ TWTETE] B T4 T 5T [RZ[RI[M]55
56[57] 58 [59]60] 61 [62[63] 64 66 167 168 [ 69 [70 | A [ T2 [ 3118517677178 | E————
H4M 1112
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B4M0858A

8w1 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?
Ges) : Go to step 8W2.
. Replace valve relay.

B4M1052A

8w2 CHECK CONTACT POINT OF VALVE RELAY.

1) Connect battery to valve relay terminals No. 85 and No.

86.
2) Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87:

: Is the resistance less than 0.5 Q)?
Ges) © Go to step 8W3.
. Replace valve relay.

]
F---11 )
0
| ==
87
D 87
ge L2714 | g5
[p——r
30
I B4AM1111A

8w3 CHECK CONTACT POINT OF VALVE RELAY.

Measure resistance between valve relay terminals.

Terminals
No. 30 — No. 87a:
Is the resistance more than 1 MQ)?

: Go to step 8W4.
. Replace valve relay.
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|:] 8w4 CHECK CONTACT POINT OF VALVE RELAY.
OQO 1) Disconnect battery from valve relay terminals.
/— 2) Measure resistance between valve relay terminals.
| Terminals
e No. 30 — No. 87:
Bﬂs 7 BDS @ : Is the resistance more than 1 MQ?
[ Ges> © Go to step 8W5.
= BAM1054A : Replace valve relay.
E 8W5 CHECK CONTACT POINT OF VALVE RELAY.
Qo Measure resistance between valve relay terminals.
Terminals
= No. 30 — No. 87a:
¥ @ : Is the resistance less than 0.5 Q?
BQ T ag Ges> © Go to step 8W6.
I::E_|— . Replace valve relay.
B4M1113A

8Wé6 CHECK SHORT OF VALVE RELAY.
Q Measure resistance between valve relay terminals.

/——/ Terminals

No. 86 — No. 87:
No. 86 — No. 87a:

4
87
7a
i D : Is the resistance more than 1 MQ?
Dao

i

l:-—-“
o
RO

Gres : Go to step 8W7.
BAMOBG1A . Replace valve relay.

8W7 CHECK POWER SUPPLY FOR VALVE
- RELAY.
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.

V; Connector & terminal
iz (F8) No. 1 (+) — Chassis ground (-):

B4M08628 @ : 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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||I———

B4M0863B

8ws CHECK GROUND 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

chassis ground.

Connector & terminal
(F50) No. 3 — Chassis ground:

@ : Is the resistance less than 0.5 Q?

&e : Go to step 8W9.
: Repair relay box ground harness.

////' \\ H4M1149

CHECK OPEN CIRCUIT AND GROUND
8W9 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
Valve relay installing point No. 87 — Chassis ground:

: Is the voltage between 10 V and 13 V?

Gres) : Go to step 8W10.
: Replace relay box and check fuse No. 19.

o1
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i1

E\—J
o£2

B4MO8B65A

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:

@eck) @ Is the resistance less than 0.5 Q?
Ges | Go to step 8W11.

. Replace relay box.

8W10

@

2
n

lll———

B4MOBEEA

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:

: Is the resistance more than 1 MQ?

Ges) © Go to step 8W12.
: Replace relay box and check fuse SBF6.

8W11

11]2

|

B4MOBG7A

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 SBF®.

8wW12
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B4MOBETA

CHECK BATTERY SHORT IN CONTACT
POINT 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 (-):

@ : Is the voltage less than 1 V?

Ges : Go to step 8W14.

: Replace relay box. Check fuse No. 19 and SBF6.

8W13

=8
/ XV BAMOBGSC

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

-k
: Is the resistance more than 1 MQ?

Ges> | Go to step 8W15.
. Replace relay box.

CHECK OPEN CIRCUIT IN GROUND CIR-

b CUIT OF RELAY BOX.

B4M0869C

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.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

ABS4

wirno
F-N

[
—— ()

B4MO0870C

CHECK BATTERY SHORT IN GROUND CIR-
CUIT OF RELAY BOX.

Measure voltage between relay box connector and chas-
sis ground.

Connector & terminal

(ABS4) No. 3 (+) — Chassis ground (-):
@ : Is the voltage less than 1 V?

. Go to step 8W17.

: Replace relay box and check all fuses.

8W16

B4M0870C

gwi7 |CHECK BATTERY SHORT IN GROUND 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. 3 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

Ges  Go to step 8W18.
. Replace relay box and check all fuses.

B4M0871C

swigs |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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B4M0872C

CHECK GROUND SHORT IN CONTROL CIR-

ik CUIT OF RELAY BOX.

Measure resistance between relay box connector and
chassis ground.

Connector & terminal
(ABS4) No. 1 — Chassis ground:

@reck) : Is the resistance more than 1 MQ?
Ges - Go to step 8W20.
: Replace relay box and check all fuses.

B4M0873C

sw20 |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.

B4MO0873C

gw21 |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 (-):

: Is the voltage less than 1 V?

Ges> © Go to step 8W22.

. Replace relay box. Check fuse No. 19 and
SBF45A.

95



4-4 [Tsw22) BRAKES
8. Diagnostics Chart with Trouble Code by ABS Warning Light

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-

8w22

nals.
Connector & terminal
l%l (F49) No. 27 — No. 47:
2 BAMO874A @ : Is the resistance between 93 and 113 Q?

: Go to step 8W23.
: Repair harness between ABSCM and relay box.

Check fuse No. 18.

sw23 |CHECK GROUND SHORT IN CONTROL SYS-
\H 192021222324 25 26 27 ] 28 TEM HARNESS OF VALVE RELAY.
(%2%;? [ T% ﬁa‘rﬂﬁzgli_ Measure resistance between ABSCM connector and chas-
sis ground.

Connector & terminal
! l [ ] (F49) No. 27 — Chassis ground:
L o820, : Is the resistance more than 1 MQ?

Ges : Go to step 8W24.
i i : 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

B4MO8B76A

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 (=):

: Is the voltage less than 1 V?

Qe Go to step 8W25.
: Repair harness between ABSCM and relay box
and check all fuses.

19|20 2122 | 23|24 25] 26] 27] 28
/46 | 47 | 4B | 49 | 50 | 51 | 52 | 53 | 54 | 55
81 jpasy ———

1:76 7178 ?9@@1

| &

B4AMOB76A

CHECK BATTERY SHORT IN CONTROL SYS-
TEM HARNESS OF VALVE RELAY.

1) Turn ignition switch to ON.

2) Measure voltage between ABSCM connector and chas-
sis ground.

Connector & terminal
(F49) No. 27 (+) — Chassis ground (-):

: Is the voltage less than 1 V?

. Go to step 8W26.
. Repair harness between ABSCM and relay box
and check all fuses.

8W25
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B4M0824C

gw26 |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.

Connector & terminal

(ABS5) No. 4 — (ABS2) No. 2:
(ABS5) No. 1 — (ABS2) No. 2:
(ABS5) No. 2 — (ABS2) No. 2
(ABS5) No. 3 — (ABS2) No.

: Is the resistance between 7.8 and 9.2 (?

. Go to step 8W27.
: Replace hydraulic unit.

I
T+
—
=[N
L

B4M0831D

gw27 |CHECK RESISTANCE OF OUTLET SOLE-
NOID VALVE.

Measure resistance between hydraulic unit connector ter-
minals.

Connector & terminal

(ABS5) No. 8 — (ABS2) No. 2:

(ABS5) No. 5 — (ABS2) No. 2:

(ABS5) No. 6 — (ABS2) No. 2:

(ABS5) No. 7 — (ABS2) No. 2:

: Is the resistance between 3.8 and 4.8 Q?
Ges> | Go to step 8W28.

. Replace hydraulic unit.

B4M0B79C

gw2g |CHECK GROUND SHORT OF SOLENOID
VALVE.

Measure resistance between hydraulic unit connector and
chassis ground.

Connector & terminal
(ABS5) No. 4 — Chassis ground:

: Is the resistance more than 1 MQ?

Ges) . Go to step 8W29.
. Replace hydraulic unit and check all fuses.
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CHECK BATTERY SHORT OF SOLENOID

8W29 | VALVE.

s Measure voltage between hydraulic unit connector and
lb. 71615 chassis ground.
Connector & term.nal
(ABS5) No. 4 (+) — Chassis ground (-):
L] @ : Is the voltage less than 1 V?
oVe

— . Go to step 8W30.

B4M0880C

. Replace hydraulic unit and check all fuses.

CHECK BATTERY SHORT OF SOLENOID -

8W30 |y ALVE.

e 1) Turn ignition switch to ON.
HEBE 2) Measure voltage between hydraulic unit connector and

chassis ground.

Connector & terminal
(ABS5) No. 4 (+) — Chassis ground (-):

L - : Is the voltage less than 1 V?

s
<

¥ b : Go to step 8W31.
: Replace hydraulic unit and check all fuses.

8W31 CHECK BATTERY SHORT OF HARNESS.

/
5T m 1) Turn ignition switch to OFF.
2) Disconnect connector from hydraulic unit.
3) Measure voltage between ABSCM connector and chas-

(F49) No. 30 (+) — Chassis ground (-):

\ sis ground.
I ‘?4|?2|O4]a;141922‘023_51724 2225 5
\;g ylele -‘“!-‘5_ Connector & terminal
(F49) No. 24 (+) — Chassis ground (-):

BaMossiA|  (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?

. Go to step 8W32.
. Repair harness between hydraulic unit and
ABSCM and check all fuses.
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/

5 [ 10 i

3ar :

o bast v b oo or o)

B4MO08B1A

8W32 |CHECK BATTERY SHORT OF HARNESS. J

1) Turn ignition switch to ON.
2) 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?

Ges> © Go to step 8W33.

. Repair harness between hydraulic unit and
ABSCM and check all fuses.

it
9 [10]l
37 | 38\
sv[es}Sl

19120 21| 22 2425262728
m-mm ‘sx.sz 53 | 54 | 55

= B4Mo0882A

8W33 |CHECK GROUND SHORT OF HARNESS.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM connector and
chassis 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 resistance more than 1 MQ?
- Go to step 8W34.

. Repair harness between hydraulic unit and
(NoD
ABSCM.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

gw3s |CHECK HARNESS/CONNECTOR BETWEEN
T B ABSCM AND HYDRAULIC UNIT.
F s (s e e o ?m 1) Connect connector to hydraulic unit.
2) Measure resistance between ABSCM connector termi-
nals.

Connector & terminal
(F49) No. 30 — No. 1:
(F49) No. 24 — No. 1:
samosssa| (F49) No. 23 — No. 1:

27
i'

(F49) No. 31 — No. 1:
@ - Is the resistance between 8.3 and 9.7 Q?

: Go to step 8W35.
: Repair harness/connector between hydraulic unit
and ABSCM.

sw3s | CHECK HARNESS/CONNECTOR BETWEEN
0 0 I W 0 A R T ABSCM AND HYDRAULIC UNIT.
Eﬁ' L e e e Tort &) Measure resistance between ABSCM connector terminals.

Connector & terminal
(F49) No. 3 — No. 1:

1119|2o[z1|zz[za]24125[26127|2a (F49) No. 51 — No. 1:
46 | 47 49 [ 50 s1]52]53
= (el Tmbjar (F49) No. 50 — No. 1:
o (F49) No. 4 — No. 1:
sOishilt, BAMO8B4A

: Is the resistance between 4.3 and 5.3 Q?

. Go to step 8W36.

. Repair harness/connector between hydraulic unit
and ABSCM.

6@@

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.

: Is the same trouble code as in the current
diagnosis still being output?
Ges) : 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.

8W3s

R0
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BRAKES

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 OO
@) ____ Relaybox
S= N
Valve | W
® @) : : )
i 3 = ®
! ]
i £a|m==— l
| ] -
Motor,
| T” relay !
| = r
. _J
2gr?trorl J
AR Hydraulic unit
: Solenoid valve i
|| FL inlet .
| FL outlet
,f——'—,— FR inlet !
_‘ F——— FR outlet l
!‘l} RL inlet :
t—— RL outlet l
H RR inlet P
| RR outlet |
@ 1 Pump motor '
17 L .___@___J
012 45
©
V23T E T T6 1718 19 IIOIII112I13[14]I5]16I17lI8]19|20]21122123]24125I28I27128
Q913031 [ [ [T [ B[N [ [ [3]4[35] % 4 [T T [52[R3[54 55
o7 58 159]60] 61 162163] 64 [65] 66 [ 67 [ 68 [ 69 [ 70 [ MM | 2 [ B (A LB 16 [T 1781

H4M1113
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B4MO8BB6A

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?

. Go to step 8X2.
. Replace motor relay.

B4MOBBT7A

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:

: Is the resistance less than 0.5 Q?
GED ! Go to step 8X3.
: Replace motor relay.

8Xx2

87

86 D 85
30

B4MO0BBBA

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?
. Go to step 8X4.

. Replace motor relay.
105
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BRAKES

B4M0889A

8Xx4 CHECK SHORT OF MOTOR RELAY.

Measure resistance between motor relay terminals.

Terminals
No. 85 — No. 30:
No. 85 — No. 87:

: Is the resistance more than 1 MQ?
: Go to step 8X5.

: Replace motor relay.

B4M0820B

Ve

B4M0891

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.

Conneciwor & 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 SBF®6.

8X6 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
-):

@ : Is the voltage between 10 V and 13 V?

Ges) : Go to step 8X7.
. Replace relay box, and check fuse SBF6.
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gx7  |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:

: Is the resistance less than 0.5 Q?

Ges> - Go to step 8X8.
. Replace relay box.

2@

B4MOBI3A

gxg  |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:

: Is the resistance more than 1 MQ?
Gres) © Go to step 8X9.
: Replace relay box. Check fuse No. 19.

B4MO793A

gx9  |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.
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GIz

B4MO793A

CHECK BATTERY SHORT IN CONTACT

i 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 (-):

: Is the voltage less than 1 V?
Ges : Go to step 8X11.
. Replace relay box.

B4MO795C

CHECK OPEN CIRCUIT IN MONITOR SYS-
TEM CIRCUIT OF RELAY BOX.

1) Turn ignition switch to OFF.

2) Disconnect connector (F50) from relay
3) Measure resistance between relay box
motor relay installing point.

Connector & terminal
(ABS4) No. 6 — Motor relay installing point No. 30:

: Is the resistance less than 0.5 ?
Ges) © Go to step 8X12.
. Replace relay box.

8X11

Q er

X
onnector and
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

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.

8X13 CHECK OPEN CIRCUIT IN CONTROL CIR-
CUIT OF RELAY BOX.

1

=l
2
5

B4MO0895C

Measure resistance between motor relay installing point

OHH rcnl':\l’ hnv r‘nnnﬂf“+
andG reiay oCX connecior.

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.

B4MOBY96

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?
Gres © Go to step 8X15.
. Replace relay box. Check fuse No. 19.
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L]

oVa

B4M0897

CHECK BATTERY SHORT IN CONTROL CIR-

- CUIT OF RELAY BOX.

Measure voltage between motor relay installing point an
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?

: Go to step 8X16.
. Replace relay box and check all fuses.

////‘—-—_—3\\ B4MO0BI7

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.

8X16
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-
n
w

b
2|

= B4M0898B

8X17 CHECK OPEN CIRCUIT IN MONITOR SYS-

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?

Ges> - Go to step 8X18.
. Repair harness/connector between ABSCM and
relay box.

B4MOB9SA

CHECK OPEN CIRCUIT IN RELAY CONTROL
SYSTEM HARNESS.

1) Connect valve relay and motor retay to relay box.

2) Connect connector (F50) 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?

Ges> : Go to step 8X19.
- Repair harness/connector between ABSCM and
relay box.

8X18
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BETWEEN RELAY BOX AND ABSCM.

{
10
%S] 1) Disconnect connector (F50) from relay box.
2) Measure resistance between ABSCM connector and

8x19 |CHECK GROUND SHORT IN HARNESS 1

chassis ground.
I 18 21 24 26 | 27 28
p ‘7 ,: ng’_‘?_mm'-‘ Connector & terminal
D (F49) No. 22 — Chassis ground:
el (F49) No. 10 — Chassis ground:

- B4MO0900A @ : Is the resistance more than 1 MQ?

Ges) : Go to step 8X20.
: Repair harness between ABSCM and relay box.
Check fuse No. 19 and SBF®6.

gx20 |CHECK BATTERY SHORT IN HARNESS
| r3]415;5|7151,|, BETWEEN RELAY BOX AND ABSCM.
% sféﬂm s Ter % Measure voltage between ABSCM connector and chassis
ground.

)ngg s ETaTamT=T=T=T=] Connector & terminal

(= F el 3'&% (F49) No. 22 (+) — Chassis ground (-):
ﬂ:] ! (F49) No. 10 (+) — Chassis ground (-):
1 oVe : Is the voltage less than 1 V?

P &= : Go to step 8X21.

. Repair harness between relay box and ABSCM.
Check fuse SBF®6.
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] 10 [

|
34

7] 8]s]
135] 36 37‘ﬂ
64 66 | 67 & 68

\
Qﬂmlm]z&ni23]24[25]26]27|23

76| 7T7|78] 78
S

474549*505152535455
81

B4MOS01A

8Xx21

CHECK BATTERY SHORT IN HARNESS

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?

GED Go to step 8X22.

: Repair harness between relay box and ABSCM.
Check fuse SBF6.

-

B

[ols 18]
[37 136 [35
68 4 67 66@]64@&]6!@&5&57

B4M0902

gx22 |CHECK GROUND SHORT AT ABSCM MONI-
TOR TERMINAL.

1) Turn ignition switch to OFF.
2) Measure resistance between ABSCM terminals.

Terminal
No. 10 — No. 1:

@ - Is the resistance less than 0.5 Q?
(ves> - Go to step 8X23.

: Replace ABSCM.

Connector cover

Band

T

Cable clamp cover
B4MOB15A

B4M 1026

gx23 |CHECK BATTERY SHORT IN ABSCM CON-
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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NOTE:

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
pé'w?;:mm LAl (F49) No. 10 (+) — No. 1 ()
68 66 j65 64 6 58 b

7 E3 15015; 2 '
: - - : Is the voltage less than 2 V?
i Ges - Go to step 8X24.
Ve . Replace ABSCM.

B4MOS03A

gx24 |CHECK BATTERY SHORT IN ABSCM CON-
NECTOR TERMINAL. -

@? \10170“?[?]6[5!4]3] 1.3 3 = :
é slelelulnlzlsrl 5&% 1) Turn ignition switch to ON. |
2) Measure voltage between ABSCM connector terminals.

D Connector & terminal
(F49) No. 10 (+) — No. 1 (-):

: Is the voltage less than 2 V?

Ges> ¢ 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):

: Is the motor ground terminal tightly
clamped?

. Go to step 8X26.
. Tighten the clamp of motor ground terminal.

B4MO903A
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

B4AMO904A

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.
. Replace ABSCM.

=

w[o Je

XX

[_.@\/@

B4MO905A

8x27 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].>

: Can motor revolution noise (buzz) be heard
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]. >

: Repair connector.
: Go to step 8X30.
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BRAKES
8. Diagnostics Chart with Trouble Code by ABS Warning Light

8X30

CHECK ABSCM.

1) Connect all connectors. il
2) Erase the memory.

3) Perform inspection mode.
4) Read out the trouble code.

o= :
G

: Is the same trouble code as in the current

diagnosis still being output? i
Replace ABSCM. a
Go to step 8X31. <]

8X31

CHECK ANY OTHER TROUBLE CODES
APPEARANCE. |

Rt

: Are other trouble codes being output?

- Proceed with the diagnosis corresponding to the

trouble code.

. A temporary poor contact.
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

kit

Y: TROUBLE CODE 54

— ABNORMAL STOP LIGHT SWITCH —
DIAGNOSIS:

e Faulty stop light switch

TROUBLE SYMPTOM:
e ABS does not operate.

WIRING DIAGRAM:

v Lt v o P il e P S b,

LHD mOdel Fuse SBF-3 FL1.25B
OO0
Non—=Turbo model No.12
@ R — s
— - aﬂ o O_]Stqpllght
36 @ 2] switch A
09
[}
=
<
fve]
Turbo model
@ =
1!
ABS
control ﬂil
module
AlIAZL a3 M
B1jB2—B4)
o 5
EE2-
1
61
L
= 1]
1]
K1
L1jL2
D, i
N
- 11213[415] — 16]718][9 010 e
[1]2] T1[12[T3[T4[1516]T7]18[19]20 Pilp2| P3
12]3|1]516|7|_819llOIHi12|13ll41|5|18117]|8]19120121I22]23l24]25{26|2?l28
2930313213334]3538373839404!42434445464?&849505152535455
BI57] 58 [59[60] 61 [p2Jo3] 04 [65] 66 | 67 | 68 1 69 [ 70 [ 71 (72 | 3[4 [ [T {77787
H4M 1208
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BRAKES [revo] 4-4
8. Diagnostics Chart with Trouble Code by ABS Warning Light

RHD mOdel Fuse SBF-3 FL1.25B
O~0O O~0— OO
No.12
H 0 Stop light E
(35 1| ;_ % 23 switch E
g : g
0
3 o
Gl.2
] 3
ol v
Bl =
z|z
ABSt ; ) _
?r?§d[:?e (Without cruise control)
(With cruise control)
r=
= 112 112131 4 6
[1]2] 3[4 (7181511071 112131
TT2I3 14156718189 I10|H112|l3|14[15]15|I?IIBHQIQUJN122[23|24]25|26127128
79 130 [ 31 [ 32 [ 33 | 34 [ 35 [ 36 [ 37 [38 [ [ [H 4243 ][44 14 6 47 | B[4 [0 [HT [52[3 1M [ X
571 58 [59]60[ 1 [62/63] b4 65/ 66 | 67 [ 68 [BI [70 [ 71 | 72 I 75 1 76 [ 77178 1 79 IBO[ 81 82
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. '
@ecd) : Do stop lights come on?

Ges  Go to step 8Y2.
: Repair stop lights circuit.

8Y2 CHECK OPEN CIRCUIT IN HARNESS.
TTeIsI e sl IeL AT | 1) Turn ignition switch to OFF.
B o o bl or lg 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?

GED Go to step 8Y3.
. Repair harness between stop light switch and
ABSCM.

B4MO90BA

8Y3 CHECK POOR CONTACT IN CONNECTORS.

@ - Is there poor contact in connector between
stop light switch and ABSCM? <Ref. to
FOREWORD [T3C1].>

GES ! Repair connector.
- Go to step 8Y4.

8Y4 CHECK ABSCM.

) Connect all connectors.

) Erase the memory.

) Perform inspection mode.
) Read out the trouble code.

HOLON —

: Is the same trouble code as in the current
diagnosis still being output?
. Replace ABSCM.
: Go to step 8Y5.

80 @

8Y5 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.

@ 60

20

BT SR SR Rt e,



4-4 [rsz0] BRAKES
8. Diagnostics Chart with Trouble Code by ABS Warning Light

Z: TROUBLE CODE 56

— ABNORMAL G SENSOR OUTPUT
VOLTAGE —

DIAGNOSIS:

e Faulty G sensor output voltage

TROUBLE SYMPTOM:
® ABS does not operate.

WIRING DIAGRAM:

LHD model
"""" = ABS
ABS % 2 - G sensor
control = ; IR
module
|
Shield joint connector
@& -
1213 1213
517 [BISTI0TT2 7] 23]
I2I3l4l5]6[7]8IqllO]IIIL'H13IHIISIIBHTIIEHQ[ZOIZII22I23]24]25]26|27I?'8—
2133436 4 T TAT48T 49 N T2 [ 55
61571 58 T59I60] 61 162063 54 165] 66 57 68 69 10 71 72 73 BB T 77 7879 B[ 8

H4M 1206
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8. Diagnostics Chart with Trouble Code by ABS Warning Lignt

RHD model
r/'_:ﬁ S,
_____ |
. %::,_,—::’.EH ___,:,@ o -
control e =
module
I
Shield joint connector
& )
112]
LA (2EREE 0123
[ i i 9 e T4 [ ]47043‘4
7 [ 66 | T {75116 117 79|

HAM1207

CHECK ALL FOUR WHEELS FOR FREE
TURNING.

- Have the wheels peen turned freely such as
when the vehicle is lifted up, or operated on
a rolling road?

- The ABS is normal. Erase the trouble code.
. Go to step 8Z2.

Check specifications of the plate attached to the ABSCM.

e @ . Is an ABSCM for 4WD model installed on a
; FWD model?
CAUTION:
Be sure to turn ignition switch to OFF when removing

ABSCM.
- Replace ABSCM.

s - Go to step 8Z3.

\AB‘S @mo}“modmg E CHECK SPECIFICATIONS OF ABSCM.
{ ‘X
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

BRAKES

B4M0911C

8Z3

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 (-): !

CHECK INPUT VOLTAGE OF G SENSOR. H

=
]

i

4
e e

At A e e v

: Is the voltage between 4.75 and 5.25 V? B

. Go to step 8Z4.

: Repair harness/connector between G sensor and
ABSCM.

f
1 l2jalalsie]7Telalt0]l
29 aol:nlaz 33[34|_3?E35 37 | a8\
58 s1g§1_'l 66 | 67 | 68 )
.
1011 [12]13]14]15 6 17 [ 18] 18
\[38]as 40 ] ar[ac a3 aa]a5]46]/
‘: [68]e6s |70 71| 72| 73| 74 |} |78
3
COQ

B4AMO912A

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:

: Is the resistance between 4.3 and 4.9 kQ?

Ges>  Go to step 8Z5.
. Repair harness/connector between G sensor and
ABSCM.

8Z4
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8. Diagnostics Chart with Trouble Code by ABS Warning Light

{
. ]mﬂq
a7 | 3d\
67 68'

B4MO913A

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 8Z6.
- Repair harness between G sensor and ABSCM.

8Z5

8Z6 CHECK BATTERY SHORT OF HARNESS.

&

B4MO914A

T]slala]s]e]7lelo]i] Measure voltage between ABSCM connector and chassis
23| 30| 31 (3233|3435 36| 37| 36
58 B { B A GA Y ground.
Connector & terminal
l-[:] (F49) No. 7 (+) — Chassis ground (-):
Ve @ : Is the voltage less than 1 V?
- Ges : Go to step 8Z7.
B4MO914A . Repair harness between G sensor and ABSCM.
827 CHECK BATTERY SHORT OF HARNESS.
BENCERNE ST AESEXENT 1 1) Turn ignition switch to ON.
e b e @} 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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BRAKES

8. Diagnostics Chart with Trouble Code by ABS Warning Light

0

H4M 1146

828  |CHECK G SENSOR. J

1) Turn ignition switch to OFF.

2) Remove G sensor from vehicle.

3) Connect connector to G sensor.

4) Connect connector to ABSCM.

S) 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?

Ges : Go to step 829.
- Replace G sensor.

/ //: HAM1147A

W//é H4AM1148A

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.

Measure voltage between G sensor connector terminals.
Connector & terminal

(R7( — No. 1 (-):

voltage between 0.5 and 0.9 V when G
is inclined backwards to 90°?

tep 8Z11.

ce G sensor.

8Z11 CHECK POOR CONTACT IN CONNECTORS.

: Is there poor contact in connector between
ABSCM and G sensor? <Ref. to FOREWORD
[T3C1].>

Gres) : 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.

@ - Is the same trouble code as in the current
diagnosis still being output?

QES Replace ABSCM.

- Go to step 8Z13.

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.

Rt
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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. Itis
installed on vehicles which require a large force for the clutch pedal.

A: CONSTRUCTION -

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 the pedal shaft.

G4H0001



PEDAL SYSTEM AND CONTROL CABLES [M2A0] <
2. Hydraulic Clutch Pedal System [TUR

2. Hydraulic Clutch Pedal System [TURBO]
A: CONSTRUCTION

¢ | HD model

The hydraulic clutch pedal is connected to the master cylinder (which produces oil pressure)
a rod. The accelerator pedal and brake pedal are secured to the same bracket.

—

(1)

.&F:::':‘*

e ]\ i

| NG
L
€

r-’f;’

_ G4HO!
1) Brake and clutch pedal bracket

@ Clutch pedal

@ 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 side window defroster.

A: LHD MODEL

g o
®

®
H4H1096A

@ Front defroster outlet @ Fresh inlet air @ Intake door
@ Side defroster outlet ® Recirc air @ Heater core
@ Center outiet @ Vent door @ Evaporator (A/C model)
@ Side outlet 0 Heater door @ Blower fan
& Front heater outlet @ Defroster door
® Rear heater outlet @ Air mix door



4-6

[M200]

2. Switch Function

HEATER AND VENTILATOR

2. Switch Function

 0FF1 2 3 4 & )

(5

)

A/C [ ' J
/
@5 @
Indicator *ON OFF
1 | A/C switch Compressor ON OFF

*: When fan switch is “ON", in

dicator light and compressor turn “ON".

Switch positicn

&S

SN

2 | Recirc switch

Intake door position Recirc Fresh

Switch position 1 2 3 4
3 | Fan switch

Fan speed 1st 2nd 3rd 4th
4 | Temperature control Outiet air temperature can be variably controlled from COLD to HOT.

switch
Switch position o =
P of o 7 Gy

5 | Mode selsctor switch

Air outlet

Vent

Vent
Heat

Heat

DEF
Heat

DEF

H4H1036



HEATER AND VENTILATOR [(M3A0] 4-6
3. Mode Selector Switch and Air Flow

3. Mode Selector Switch and Air Flow
A: A!R FLOW

ctor Air flow
ition LHD model RHD model

DEF

GO

8

DEF/HEAT

0

HEAT

Bl - LEVEL

= O

VENT

H4H 1
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3. Mode Selector Switch and Air Flow

HEATER AND VENTILATOR

B: AIR DISTRIBUTION RATIO

Figure shows air distribution ratios corresponding to mode door position.

(%) "
100 | | | ! 1
:[ \ \ : \ | %)
\ \ VENT \ |
8= [ \ | i - L
- | = - 70
60 —| | \ | \ --65
. * ot | |
\
0— 1 | [ 40 !
! | / DEF | '
20 | | — L— 20
—1 | | l | |
| | l | ‘: |
0 | J | |
| | ] f |
‘ VENT BILEV HEAT HEAT/DEF DEF
| Mode door position
G4H0030
C: SYSTEM FLOW
r== Vent door [re
]
]
Mode selector | _ (Cable) ] Air
swith ; ek s ™
i
1
Il Def. door iy
Cable
RECIRC switch o5 SO .. S b Intake door ----| Freshor
recirc i
Cable ;
Temp.control switch -------------(----—) --------------- - 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 7st to 4th.

Bl
Rty m(:,‘:::vr Resistor I
Ly |
15A |
= oo il
=== 15A Blower e
= relay =
OFF
IG switch (ON) 1 O__C )__O
2 O+O+01+0
10A 3 ®; OO0
s | O O+O1+0O
Fan switch ]
H4H1097



4-7 [M1AQ] AIR CONDITIONING SYSTEM
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 off 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 receiver drier. If the system pressure rises above, or falls below the specifications,
the dual switch opens to interrupt compressor operation.

{27773 High-pressure (XY Low-pressure

gas liquid
? High-pressure [ ] Low-pressure
liquid gas

L L XTI T ZT T T T T L ZT N
WO DDA
A -

XY
o Condenser l
C>-n-—<) - i
k Condenser . ~
fan motor
Blower motor

Expansion valve

Recsiver 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 wali 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 next vane is already on 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 to the back plane
of vane.)

3 Eo - 4H

LU Suction port @ Qil separator Z Rotor shaft SR
@ Vane ® Discharge port ® Discharge valve

@ Thermal protector ® Rotor @ Cylinder



4-7 [M2A2] AIR CONDITIONING SYSTEM

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 strokes is completed. Each time the rotor turns through a
rotation (360 degrees), the vanes compiste 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 suction 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.

G4H0305
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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,
the five chambers partitioned by the vanes in the cylinder go through the suction, compression and
discharge strokes twice each.

G4HO0306



4-7 [M2A3] AIR CONDITIONING SYSTEM

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 compression, the check valve is closed by the vane back pressure.

When the balance pressure or discharge side pressure is slightly higher, the high pressure side
trigger valve, immediately after the coripressor has been started, introduces the high pressure
side pressure tc the back plane of vane, thereby causing the vane to move out.

When the compressor normally starts ccmpression and causes the discharge pressure torise, the
trigger valve closes.

—
—

P

T Triggervalve & Vane

@ Check valve ® High pressure side
@ Ball @ 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 valve is placed in the
opened state, thereby applying the high pressure side pressure directly to the back plane of vane
to cause the vane to move out.

@
High pressure gas ’\/—/Ll
(Pressure lower) L / Valve opens 1o supply high
pressure side pressure directly
to back plane of valve.
&> To back plane of valve
3
@ Trigger vaive
@ Ball G4H0308
@ Spring

3) When compressor is in regular operation

When the high pressure side pressure rises to the extent that it overcomes spring action, the valve
closes, and the centrifugal force causes the vane to move out.

/ Trigger vaive closes.

High pressure gas

The vane is pressed against
the cylinder by the centrifugal force.

@ Ball
@ Spring G4HO0309



4-7  [M2A4] AIR CONDITIONING SYSTEM

2. Compressor

4. COMPRESSOR SAVING SENSOR

The corhpressor 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.

'
A L 7

r_

VRN

P *

% Temperature rise caused by excessively
small amount of refrigerant

140 + 5°C (284 + 9°F) (ON)

OFF

ON L

125 + 5°C (257 + 9°F) (OFF)

Operating characteristics
H4H1119A
I O-ring
2 Harness
@ Point
4) Case
(& Compressor shell
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2. Compressor

5. MAGNET CLUTCH

The magnet clutch serve to transmit engine power to the compressor unit. Itis built into the com-
pressor shaft. When current flow through the magnet clutch coil, 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.

:j

Fowmw o'y B,

®— \
— \

6 w d\%

9

.

%8 57
u
]
G4H0311
@ Compressor unit @ Magnet clutch coil
@ Rotor shatt ® Drive plate
@ Clutch pulley ® Front bearing



4-7 [M2B1] AIR CONDITIONING SYSTEM

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. Atrigger 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
lubrication by the discharge pressure of the refrigerant.

@

®
) Front head 6 Rotor @ Front side block SR
2 Rear head @ Rear side block @ Front bearing
@ Check valve @ Roll valve @ Magnet clutch
@ 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 @ Rear head @ Vane
2/ Refrigerant & Low-pressure chamber (8 Drive shaft
3 Check valve € Rear side block B4HO0745

2) Compression
Further rotation after suction makes the cylinder chamber smaller, thus the compression starts.

@ Drive shaft 2 Refrigerant B4H0746

1
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2. Compressor

3) Discharge

When the refrigerant pressure in the cylinder chamber exceeds the high pressure value, the roll
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 @ Roll valve @ High-pressure chamber
@ Refrigerant (Discharging) ® Front side block
@ Refrigerant (High-pressure) ® Pipe B4H0747

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.

3
@ /D @

—
= “'1'1: —[; [jm_
@ K-ditch @ Check ball
4
@ Front head @ Spring PeRES
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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 B4HO74

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 oil port pressure of 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



4-7 [M2B4] AIR CONDITIONING SYSTEM

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.

@ 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 before 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 lubricated all the parts is returned to the suction chamber.

@ Front bearing @ Low-pressure chamber @ High-pressure chamber
@ Vane S Rotor ® Shaft seal
@ Rear bearing ® Oil port B4H0752
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2.Compressor

6. TEMPERATURE SENSOR

The temperature sensor is provided on the front head. When the compressor becomes abnormally
hot because of shortage of the refrigerant, etc., the magnetic clutch is caused to 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+ 56°C
(275 £ 9°F) OFF

B4H0753A
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4-7 [M3AQ] AIR CONDITIONING SYSTEM

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

Fresh air

3 ’ 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) ltremoves bubbles from the condensed refrigerant so that only 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) It removes 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)

The receiver-drier consists of a strainer to remove foreign substance, desiccant to absorb moisture
from refrigerant.

1. LHD MODEL

H4H1120A
@ Head block — flat ® Body
@ Inlet ®) Dual switch
@ Outlet @ Strainer
@ |nside pipe ® Desiccant
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4-7 [M4A2] AIR CONDITIONING SYSTEM

4. Receiver Drier

2. RHD MODEL

g Head block — flat g Retainer lower el
Qutlet Body

@ Inlet Inside pipe

@ Retainer upper @ Pressure switch

® Desiccant @ 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)

3
@ |
®
18613
(1.9 133
27250
ON _
High-low pressure cut Diff
—— 592 + 196
s T::ts ] (6+2, 85+28)
FF
(kg/cm2, i
ps|) 176 £ 29 2,746 +98
(1.8+0.3, (28 +1,
25.5+4.4) 398 + 14) H4H1026A
@ Point terminal ® Diaphragm
@ High switch ® O-ring
@ Low switch @ Rod
@ Disc
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4-7 [M4B1] AIR CONDITIONING SYSTEM

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?, 27 psi) < P < approx. 1,471 kPa (15 kg/cm?2, 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).

PR ERRRS

High switch
.ONI

: ) Low switch
“OFF

t

Abnormal low pressure
Approx. 186 kPa (1.9 kg/cm2, 27 psi) or less

G4H0976
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[M4B1] 4-7

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).

1}

Abnormal high pressure

High switch
“OFF"

Low switch
HONn

Approx. 2,746 kPa (28 kg/cm?, 398 psi) or more

21
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4-7 [M4B2] AIR CONDITIONING SYSTEM

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 of operéation 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)

ON Diff
High-low pressure (5695—3 L
cut contact points Lok 85 + 28)
KPa . OFF |
(kglem®, 2= 59 2,648+ 196
psi) (1.8+0.3, (27 +2,
255+ 4.4) 384 + 28)
H4H1172A
@ Point terminal ® O-ring
@ Contact ® Rod
@ Disc @ Diaphragm spring A

®

Diaphragm spring B

f
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4. Receiver Drier

Abnormal low-pressure operation

Contact point is 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?2, 26 psi) or less
(Low pressure “OFF") H4H1173A
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4-7 [MaB2) AIR CONDITIONING SYSTEM

4. Receiver Drier

Abnormal high-pressure opération

When refrigerant pressure is greater than 2,648 kPa (27 kg/cm?2, 384 psi), diaphragm spring B is
inverted so that switch is opened (OFF)

(

t

Abnormal high pressure
Approx. 2,648 kPa (27 kg/cm?, 384 psi) or more
(High pressure “OFF") H4H1174A
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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 refrigerant itself. 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

)

O\

)
.’

5
%
W

&
(A
'::\
%

"\
)

O
Wy
‘vt*.':

ARLEILRLMAY
, SRS, ),

Vaporized refrigerant

\\\\\\\/

) Warm air which
Tl contains moisture

) 8 4 g1 0t
RHD model > 1 /4 /i Drops of water

From —_—
receiver drier

H4H1175A

@ Outlet
@ Inlet

25



4-7 [M6A1] AIR CONDITIONING SYSTEM

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

Pap g, o3

7y

Diaphragm

From Evaporator
(Low pressure)

Crifice

To Evaporator ~[§ Broi
High pressure rol
P ) ? / < receiver
drier
Valve ball 3B I/

H4H1123A
2. FUNCTION

If the heat load of the air conditioner system increases, the refrigerant temperature at the evapora-
tor outlet rises and therefore increases the pressure P4 at around the temperature sensing area.
As this pressure P4 becomes higher than the resultant force of evaporator outlet (low pressure side)
pressure P and the spring force F (P1 > P, + 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.

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

Qutlet

H4H1176A
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4-7 [M6B2] AIR CONDITIONING SYSTEM

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 temperature-sensing bulb (P) containing gas, the pressure at the evaporator inlet (P»),
and the force of the spring (F).

Temperature-sensing bulb pressure (P4)
....... Forces the diaphragm downward (opens the valve).

Pressure at the evaporator inlet (P»)
....... 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 =Ps

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.

P1 < Pg + 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.

Pi>Po+F

The amount of refrigerant is increased.

A B c
p S & o
110

0 09

o ¢
£ @
—
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.

10A A/C relay
IGN —<\o- — :”;r
High-low
pressure switch
AIC
switch Thermostat
‘L 5 o Enlgine
[ :'*cf control
A/C cut relay module
J_Compressor l
i - 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 FI1.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) The thermo amplifier activates to stop the compressor clutch, F1.C.D., and main and sub fans.

3) When the “High-Low” pressure switch operates, the compressor clutch and F.1.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.

29
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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 amplifier. 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)

AJC rel
+12V +12v r____r_e_a_y__; To magnet - {— ON

[ P —— | clutch LHD model

—0 o—t = ?

: H oFF—Y
A/C swc H W_J 3.0+0.5(5.4 +0.9)

+12V
3.5+05(6.3+0.9)
Comparator A on
RHD model OFF

e S 5.0+ 0.3 (9.0 +0.5)

: 1
! . = o
' '

Fan sw.
|___ Thermistor ___! - _J_

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 o==0-
AJ/C switch

ac T
cut | E oﬂ i
relay : lo) :

balaa]aca

Throttle sensor @
\
f —— To magnet
w clutch

Accelerator pedal G4H0346

Engine control module
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8. Compressor Control System

4-7

D: F.I.C.D.

The F.C.D. increases engine idle speed when the compressor is turned ON.

ontrol module activates the by-pass air control solenoid valve in advance to control
throttle body in relation to the signal emitted from the
d is achieved.

The Engine C
the amount of by-pass air flowin
A/C switch, so that the proper i

g through the
dle speed specified for each engine loa

By-pass air
control solenoid
Input signal vaive (F..C.D.)
Engine
A/C 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 e
AT 850 + 50 700+ 50 700 + 50 650 + 50
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8. Compressor Control System

AIR CONDITIONING 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 A;% iy (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 Suw Main Sub Main Sub
Less than 19 km/h OFF OFF OFF ON OFF ON ON
e ibEn MY 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 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
PRSIt oy 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; %SCSO:)T:' (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
WBRE UG 1R P 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 i i Hi Hi i Hi
Between 70 and 105 km/h OFF OFF OFF OFF OFF Hi Hi
PR A e MR ON Low Low Low Low Hi Hi
More than 106 km/h OFF OFF OFF OFF OFF Hi Hi
TS Rian S5 PH) ON OFF OFF Low OFF Hi Hi
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