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Brake System

GENERAL

BRAKE SYSTEM
BRAKE BOOSTER
BRAKE LINE
BRAKE PEDAL
FRONT DISC BRAKE
MASTER CYLINDER
REAR DISC BRAKE

PARKING BRAKE SYSTEM
PARKING BRAKE

ABS (ANTI-LOCK BRAKE SYSTEM)
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ANTI-LOCK BRAKING SYSTEM CONTROL
MODULE

FRONT WHEEL SPEED SENSOR

REAR WHEEL SPEED SENSOR

TRACTION CONTROL SYSTEM

EBD (ELECTRONIC BRAKE-FORCE DIS-
TRIBUTION)

ESP/ESC SYSTEM
YAW-RATE SENSOR
MASTER CYLINDER PRESSURE SENSOR
STEERING WHEEL ANGLE SPEED SENSOR
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BR -2 BRAKE SYSTEM
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GENERAL BR -3
SPECIFICATIONS  esrsensr
Item Specification

Master cylinder

- Type Tandem type

- 1.D. mm(in) 25.4(1.0)

- Piston stroke mm(in) 30 ~ 32(1.18 ~ 1.26)

- Fluid level warning sensor Provided

Brake booster

- Type Vacuum

- Boosting ratio 9:1

Front brake(Disc)

- Type Floating type with ventilated disc

- Disc O.D. 303mm (11.8in)

- Disc thickness 28mm (1.10in)

- Pad thickness 11mm (0.43in)

- Cylinder type Single piston

- Cylinder 1.D. @60mm (J2.36in)

Rear brake(Disc)

- Type Floating type with solid disc

- Disc O.D. 284mm (10.31in)

- Disc thickness 10mm (0.39in)

- Pad thickness 10mm (0.39in)

- Cylinder type Single piston

- Cylinder 1.D @34mm (21.34in)

Parking brake

- Type Mechanical brake acting on rear wheels
- Actuation Foot Type

- D.ILH @190mm (J7.48in)

O.D=Outer Diameter
|.D=Inner Diameter

[ NoTE

ABS : Anti-lock Brake System
ESP : Electronic Stability Program
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BR -4 BRAKE SYSTEM

SPECIFICATIONS(ABS)

Part Item Standard value Remark
HECU Operating voltage 10V ~ 16V ABS, TCS, EBD integrated
(Hydraulic and Electronic | Operating temperature -40°C ~ 110°C control unit
Control Unit) (-40°F ~ 230°F) Communicate ECM with CAN
Weight 2.7kg (ABS) NO : Normal Open
3.1kg (TCS) NC : Normal Close
Motor 12V, 35A TC : Traction Control
Motor power 190W HS : Hydraulic Shuttle
Pump capacity 5.5 cc/sec
Accumulator amount 3.0 cc
Valve NO Operating voltage : 12V
NG Consumption current
: Max. 25A
TC
HS
Warn- | ABS Operating voltage 12v Brake warning lamp
ing TCS Consumption current Max. 20mA (ABS/EBD) | -  Parking brake
Lamp Max. 100mA (TCS/TCS | -  Brake oil warning
TCS OFF OFF) - EBD fall
BRAKE (EBD)
Active Wheel Speed Operating voltage 7.5 ~ 20V -40°C ~ +60°C (-40°F ~ 140°F)
Sensor Tone wheel 47T
Current | (Low) TMmA+20%/-16% When measuring sensor current, be
con- | (High) 14mA+20%/-16% sure tg install resistance (R=115¢2)
sumption at active sensor connector to
prevent active sensor damaging.
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GENERAL BR -5
ESP (ELECTRONIC STABILITY PROGRAM)
SPECIFICATION
Part Iltem Standard value Remark
HECU Operating Voltage 10V ~ 16V ABS, TCS, ESP, EBD integrated
(Hydraulic and Operating -40°C ~ 110°C control unit.
Electronic Control temperature (-40°F ~ 230°F) Communicate ECU  TCU with CAN
Unit) Weight 3.1kg NO : Normal Open
Motor 12V, 35A NC : Normal Close
Motor power 265 W TC : Traction Control
Pump Capacity 5.5 cclsec HS : Hydraulic Shuttle
Accumulator amount | 3.0 cc
Valve NO Operating Voltage : 12V
NC Consumption current :
Max. 25A
TC
HS
Warn- | F/L Operating Voltage 12v F/L : Function Lamp
ing ESP/TCS Consumption current | Max. 100mA WI/L : Warning Lamp
Lamp WIL
ESP/TCS
Active wheel speed Con- | (Low) 7TmA +20%/ -16% When measuring sensor current or
sensor sump- . +20%/ 160 operating voltage value, be sure
tion ! (High) 14mA +20%/ -16% to install resistance (R=115(2) at
current active sensor to prevent active
. sensor damaging.
Operating Voltage 7.5V ~ 20V : ) o s
Tone wheel 47T Operating Temp. range : -40°C ~ +60°C
Steering Wheel Angle | Operating Voltage 9.0V ~ 16V Operating Temp. range : -30°C ~
Sensor Consumption current | Max.120mA 75°C (-22°F ~ 167°F)
Operating 1500°/s
Angular velocity
High output voltage 3.0V ~ 4.1V
Low output voltage 1.3V ~ 2.0V
Yaw-rate lateral Operating voltage 8V ~ 16 V Operating Temp. range : -40°C ~
G sensor Operating current below 250mA 85°C (-40°F ~ 185°F)

Operating Yaw-rate
Angular velocity
Operating range (for
G sensor)

-75°/s ~ +75°/s

-1.7gN ~ +1.7gN
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BR -6

BRAKE SYSTEM
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SERVICE STANDARD

Items

Standard value

Brake pedal height

193.5mm(7.62in)

Brake pedal full stroke

126.7 + 3mm (4.99 + 0.12in)

Adjust Brake pedal full stroke

63.6 = 2mm (2.50 + 0.08in)

Brake pedal free play

3 ~ 8mm(0.11 ~ 0.31in)

Stop lamp switch outer case to pedal stopper clearance

1.2 ~ 1.8mm (0.05 ~ 0.07in)

Booster push rod to master cylinder piston clearance

0 (at 500mmHg)

Parking brake pedal stroke when stroke
assembly is pushed with
196N (20kgf, 44lb force)

88 ~ 98mm ( 3.46 ~ 3.86in)

Front disc brake pad thickness

11mm (0.43in)

Front disc thickness

28mm (1.1in)

Rear disc brake pad thickness

10mm (0.39in)

Rear disc brake disc thickness

10mm (0.39in)

Rear parking brake lining thickness

4.3mm (0.17in)

TIGHTENING TORQUE

Items Nm kgf.m Ib-ft
Master cylinder to booster mounting nut 8~ 12 08~1.2 5.89 ~ 8.68
Brake booster mounting nut 13 ~ 16 1.3~16 9.4 ~11.6
Bleeder screw 7~ 13 0.7~1.3 5.06 ~ 9.4
Brake tube nut, brake hose 13 ~ 17 13~17 9.4 ~123
Caliper assembly to knuckle 80 ~ 100 8 ~ 10 57.9~72.3
Brake hose to front caliper 25 ~ 30 25~3.0 18.1 ~ 21.7
Caliper guide rod bolt 22 ~ 32 22~32 159 ~23.1
Stop lamp switch mounting nut 8 ~ 10 0.8~1.0 5.89 ~ 7.23
Brake pedal assembly bracket mounting nut 13 ~ 16 13~16 9.4~ 116
Brake pedal mounting nut 25 ~ 35 25~35 18.1 ~ 25.3
Active wheel speed sensor mounting bolt on the brake plate 8 ~ 10 0.8~1.0 589 ~7.2
HECU mounting bolt 8 ~10 0.8~1.0 589 ~7.2
HECU mounting bracket bolt 17 ~ 26 1.7~ 26 12.3 ~ 18.8
HECU port 12.2 ~ 16.3 1.22 ~ 1.63 8.82 ~ 11.79
Yaw rate  lateral acceleration sensor bolt 8 ~ 10 0.8~1.0 589 ~7.2
Master cylinder pressure sensor 26 ~ 30 26 ~3.0 18.8 ~ 21.7
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GENERAL BR -7
SPECIAL TOOL E48278DB
Tool(Number and Name) Illustration Use
09581-11000 Spreading the front disc brake piston
Piston expander
EJDAO43A
TROUBLESHOOTING  esi74126
PROBLEM SYMPTOMS TABLE
Use the table below to help you find the cause of the prob-
lem. The numbers indicate the priority of the likely cause
of the problem. Check each part in order. If necessary,
replace these parts
Symptom Suspect Area Reference
Lower pedal or 1. Brake system (Fluid leaks) repair
spongy pedal 2. Brake system (Air in) air-bleed
3. Piston seals (Worn or damaged) replace
4. Rear brake shoe clearance(Out of adjustment) adjust
5. Master cylinder (Faulty) replace
Brake drag 1. Brake pedal freeplay (Minimum) adjust
2. Parking brake lever travel (Out of adjustment) adjust
3. Parking brake wire (Sticking) repair
4. Rear brake shoe clearance(Out of adjustment) adjust
5. Pad or lining (Cracked or distorted) replace
6. Piston (Stuck) replace
7. Piston (Frozen) replace
8. Anchor or Return spring (Faulty) replace
9. Booster system (Vacuum leaks) replace
10. Master cylinder (Faulty) replace
Brake pull 1. Piston (Sticking) replace
2. Pad or lining (Qily) replace
3. Piston (Frozen) replace
4. Disc (Scored) replace
5. Pad or lining (Cracked or distorted) replace
Hard pedal but brake | 1. Brake system (Fluid leaks) repair
inefficient 2. Brake system (Air in) air-bleed
3. Pad or lining (Worn) replace
4. Pad or lining (Cracked or distorted) replace
5. Rear brake shoe clearance(Out of adjustment) adjust
6. Pad or lining (Qily) adjust
7. Pad or lining (Glazed) replace
8. Disc (Scored) replace
9. Booster system (Vacuum leaks) replace
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BR -8 BRAKE SYSTEM
Symptom Suspect Area Reference
Noise from brake 1. Pad or lining (Cracked or distorted) replace
2. Installation bolt (Loosen) adjust
3. Disc (Scored) replace
4. Sliding pin (Worn) replace
5. Pad or lining (Dirty) clean
6. Pad or lining (Glazed) replace
7. Anchor or Return spring (Faulty) replace
8. Brake pad shim (Damage) replace
9. Shoe hold-down spring (Damage) replace
Brake fades 1. master cyll_nder replace
2. Pad or Inning replace
1. Disc (Excessive thickness variation) replace
Brake vibration, 2. D!sc (Faulty run-out) replace
ulsation 3. Disc (Uneven worn or crack) replace
P 4. Pad or lining (Uneven worn and contact) replace
5. Caliper (Faulty pad sliding) replace
Brake chatter is usually caused by loose or worn components, or
glazed or burnt linings. Rotors with hard spots can also contribute
Brake Chatter to brake chatter. Additional causes of chatter are out-of-tolerance
rotors, brake lining not securely attached to the shoes, loose
wheel bearings and contaminated brake lining.

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

BR -9

BRAKE SYSTEM

OPERATION AND LEAKAGE CHECK  e2129510

CHECK ALL OF THE FOLLOWING ITEMS:

Component

Procedure

Brake Booster (A)

Check brake operation by applying the brakes during a test drive. If the brakes
do not work properly, check the brake booster. Replace the brake booster as an
assembly if it does not work properly or if there are signs of leakage.

Piston cup and pressure cup
inspection (B)

» Check brake operation by applying the brakes. Look for damage or signs of
fluid leakage. Replace the master cylinder as an assembly if the pedal does
not work properly or if there is damage or signs of fluid leakage.

» Check for a difference in brake pedal stroke between quick and
slow brake applications. Replace the master cylinder if there
is a difference in pedal stroke.

Brake hoses (C)

Look for damage or signs of fluid leakage. Replace the brake hose
with a new one if it is damaged or leaking.

Caliper piston seal and piston
boots (D)

Check brake operation by applying the brakes.

Look for damage or signs of fluid leakage. If the pedal does not work
properly, the brakes drag, or there is damage or signs of fluid leakage,
disassemble and inspect the brake caliper. Replace the boots and seals
with new ones whenever the brake caliper is disassembled.

SGHBR6578D
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BRAKE SYSTEM

BRAKE BOOSTER OPERATING TEST

For simple checking of the brake booster operation, carry
out the following tests

1.

Run the engine for one or two minutes, and then stop
it. If the pedal depresses fully the first time but grad-
ually becomes higher when depressed succeeding
times, the booster is operating properly, if the pedal
height remains unchanged, the booster is defective.

Good No good

~
& 3rd
2nd
1st

EJRF500B

With the engine stopped, step on the brake pedal sev-
eral times.

Then step on the brake pedal and start the engine. If
the pedal moves downward slightly, the booster is in
good condition. If there is no change, the booster is
defective.

When engine is stopped When engine is started

EGGB700B

WWW.DIGITALKHODRO.COM

With the engine running, step on the brake pedal and
then stop the engine.

Hold the pedal depressed for 30 seconds. If the pedal
height does not change, the booster is in good condi-
tion, if the pedal rises, the booster is defective.

If the above three tests are okay, the booster perfor-
mance can be determined as good.

Even if one of the above three tests is not okay, check
the check valve, vacuum hose and booster for defect.

Good No good

EJRF500C
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BRAKE SYSTEM BR -11

VACUUM HOSE (CHECK VALVE) BRAKE PEDAL BRAKE SWITCH ADJUSTMENT

INSPECTION PEDAL HEIGHT

1. Disconnect the brake booster vacuum hose (check 1. Disconnect the brake switch connector, loosen the
valve built in) (A) at the booster (B). brake switch locknut (A), and brake off the back switch

) o (B) until it is no longer touching the brake pedal.
2. Start the engine and let it idle. There should be vac-

uum available. If no vacuum is available, the check 2. Lift up the carpet. At the insulator cutout, measure
valve is not working properly. Replace the brake the pedal height (C) from the middle of the left-side
booster vacuum hose and check valve and retest. center of the pedal pad (D).

Standard pedal height( with carpet removed):
193.5mm (7.62in.)

SGHBR6579D
SGHBR6513N

3. Loosen the pushrod locknut (A), and screw the
pushrod in or out with pliers until the standard pedal
height from the floor is reached. After adjustment,
tighten the locknut firmly. Do not adjust the pedal
height with the pushrod depressed.

the pedal

A
15.68~21.56 Nm
(1.6~2.2 kgf.m, 11.64~16 Ib-ft)

EJRF700A
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BR -12 BRAKE SYSTEM
BRAKE SWITCH CLEARANCE PEDAL FREE PLAY

Screw in the brake switch until its plunger is fully de- 1. With the engine off, inspect the pedal free play (A) on
pressed (threaded end (A) touching the pad (B) on the the pedal pad (B) by pushing the pedal by hand.
pedal arm) then back off the switch 3/4 turn to make 1.2

~ 1.8mm(0.05 ~ 0.07in.) of clearance between the brake Free play : 3 ~8mm (0.12 ~ 0.31in.)

switch connector. Make sure that the brake lights go off
when the pedal is released.

1.2~1.8mm

SGHBR6635D
KJBF500C

2. Ifthe pedal free play is out of specification, adjust the
brake switch (C). If the pedal free play is insufficient,
it may result in brake drag.
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BRAKE SYSTEM
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BR -13

INSPECTION OF FRONT DISC BRAKE PAD

1. Check the brake pad thickness through the caliper
body inspection hole.

INSPECTION OF REAR DISC BRAKE PAD

1. Check the rear disk brake pad thickness through the
caliper body inspection hole.

Pad thickness
Standard value : 11.0mm ( 0.43in)
Service limit : 2mm (0.0787in)

Pad thickness
Standard value : 10.0mm (0.39in)
Service limit : 2.0mm (0.0787in)

KJIBF504A

i
/1 CAUTION

 If the pad lining thickness is out of specifica-
tion, left and right pads must be replaced as
a complete set.

¢ When the thickness difference between the
left pad and right pad is large, check the slid-
ing condition of the piston and the guide rod.

WWW.DIGITALKHODRO.COM

KJIBF502A

/T CAUTION

 Ifthe pad thickness is out of specification, left
and right pads must be replaced as a com-
plete set.

e When the thickness difference between the
left pad and right pad is large, check the slid-
ing condition of the piston and the guide rod.
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BR -14 BRAKE SYSTEM
BRAKE BOOSTER

COMPONENTS E48432F4

13~ 16
(1.3 ~1.6,9.4 ~ 11.6)

16 ~ 22
6 (1.6 ~2.2,11.6 ~ 15.9)

(0.8 ~ 1.2, 5.89 ~ 8.68)

TORQUE : Nm (kgf.m, Ib-ft)

1. Vacuum hose 5. Clevis pin

2. Check valve 6. Brake booster
3. Snap pin 7. Master cylinder
4. Seal 8. Washer

SGHBR6500N
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BRAKE SYSTEM
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BR -15

REMOVAL E2C2F79E

1. Remove the master cylinder (Refer to 'Master cylinder
removal’).

2. Disconnect the vacuum hose (A) from the brake
booster (B).

SGHBR6581D

3. Remove the snap pin (A) and clevis pin (B).

12.74~15.68 Nm
(1.3~1.6 kgf.m,
9.45~11.63 Ib-ft)

EJRF700C

WWW.DIGITALKHODRO.COM

Remove the four booster mounting nuts (C).

Remove the brake booster (A).

il

EJKE305D
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BR -16 BRAKE SYSTEM
INSTALLATION  esseeeis 3. Connect the booster push rod and brake pedal with a

pin (B) and install a snap clevis pin (A) to the clevis
1. Adjust push rod length of the booster, and then install pin (B).

the seal on the booster assembly.

-

/1 CAUTION

Grease the pin before installing the snap pin.
Always use a new snap pin.

Standard length (A): 103.5+ 0.5 mm (4.07 + 0.019 in.)

4. Install the master cylinder.
5. Connect the vacuum hose to the brake booster.

6. After filling the brake reservoir with brake fluid, bleed
the system (Refer to 'Bleeding of brake system’).

7. Check for fluid leakage.

8. Check and adjust the brake pedal for proper opera-
tion.

SGHBR6582D

2. Insert the booster and tighten the nuts (C).

12.74~15.68 Nm
(1.3~1.6 kgf.m,
9.45~11.63 Ib-ft)

EJRF700D
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BRAKE SYSTEM BR -17
BRAKE LINE

COMPONENT  eeosiap2

Brake line to brake hose
13~17(1.3~1.7,94~12.3)

Brake hose to caliper
25~30(2.5~3.0,18.1~21.7)

Brake line to brake hose
13~17(1.3~1.7,9.4~12.3)

Disc brake :
Brake hose to caliper 25 ~ 30 (2.5 ~ 3.0, 18.1 ~ 21.7)
Bleeder screw 7 ~ 13 (0.7 ~ 1.3, 5.06 ~ 9.40)

Master cylinder to brake line
13~17(1.3~1.7,9.4~12.3)

TORQUE : Nm (kgf.m, Ib-ft)

SGHBR6501N
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BR -18 BRAKE SYSTEM

REMOVAL  e2sessa0 INSTALLATION  essrioeo

1. Disconnect the brake hose (A) from the brake line (C) 1. Install a brake hose(A) on the caliper with tightening
using a flare-nut wrench (B). brake hose bolt(C) and washer(B).

SGHBR6584D KJIBF500I

2. Remove the brake hose clip (B), and then remove the 2. Connectthe brake hose (A) to the brake line (C) using
brake hose (A). a flare-nut wrench (B).

SGHBR6584D
SGHBR6585D
3. Install the brake hose clip (A) to the brake hose

3. Remove the connector bolt (A) from the caliper, and bracket.

disconnect the brake hose from the caliper.

KJIBF518A SGHBR6586D
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BRAKE SYSTEM
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BR -19

4. After installing the brake hose, bleed the brake sys-
tem.

I NSP ECTI O N EDEOE463

¢ Check the brake tubes for cracks, crimps and corro-
sion.

* Check the brake hoses for cracks, damaged and olil
leakage.

¢ Check the brake tube flare nuts for damage and oll
leakage.

BRAKE SYSTEM BLEEDING

E81563AD

(L NOTE

» Do not reuse the drained fluid.

» Always use Genuine DOT3 or DOT 4 Brake Fluid.
Using a non-Genuine DOT3 or 4 brake fluid can
cause corrosion and decrease the life of the sys-
tem.

* Make sure no dirt of other foreign matter is al-
lowed to contaminate the brake fluid.

* Do not spill brake fluid on the vehicle, it may dam-
age the paint; if brake fluid does contact the paint,
wash it off immediately with water.

e The reservoir on the master cylinder must be at
the MAX (upper) level mark at the start of bleed-
ing procedure and checked after bleeding each
brake caliper. Add fluid as required.

1. Make sure the brake fluid in the reservoir is at the MAX
(upper) level line (A).

2. Have someone slowly pump the brake pedal several
times, then apply pressure.

3. Lossen the right-rear brake bleed screw to allow air
to escape from the system. Then tighten the bleed
screw securely.

4. Repeat the procedure for wheel in the sequence
shown below until air bubbles no longer appear in the
fluid.

WWW.DIGITALKHODRO.COM

5. Refill the master cylinder reservoir to MAX(upper)
level line.

@ Front Right

(=)

(1 Rear Right

(=9

=¥

(3 Rear Left

=)

@ Front Left

EJKEO03B

FRONT DISC BRAKE

6.86~12.74 Nm (0.7~1.3 kgf.m, 5.09~9.45 |b-ft)
\ I = ‘M
/‘/ . \\\\

e

EJBF500C
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BR -20

021 62 99 92 92

BRAKE SYSTEM

BRAKE PEDAL

COMPONENTS  Eeeeeac

TORQUE : Nm (kgf.m, Ib-ft)

8 ~ 10
(0.8 ~ 1.0, 5.89 ~ 7.23)

1. Bolt

2. Spring washer
3. Nut

4. Snap pin

5. Pin assembly
6. Return spring

WWW.DIGITALKHODRO.COM

7. Bushing

8. Stop lamp switch

9. Stopper rubber
10. Brake pedal arm
11. Member assembly
12. Pedal pad

SGHBR6502N
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BRAKE SYSTEM BR -21

COMPONENTS (ADJUSTABLE PEDAL)

Hr’)’ . f"‘

-

1. Member assembly bracket 4. Stop lamp switch
2. Bushing 5. Shaft bolt
3. Return spring 6. Brake pedal

EJRF500N
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BR -22 BRAKE SYSTEM

REMOVAL  esza1076 6. Loosen the brake pedal member assembly mounting
nuts and then remove the brake pedal assembly.
1. Remove the lower crash pad.(Refer to BD-"crash

ad"
pad’) INSTALLATION  cosaueo
2. Pull down steering column shaft after removing 4 o
bolts. 1. Installation is the reverse of removal.
3. Remove the stop lamp switch connector (A). i CAUTION

Coat the inner surface of the bushings with the
specified grease.

Specified grease : LiG-2

2. Before inserting the pin, apply the specified grease to
the joint pin.

KJIBF503A

4. Remove the adjustable cable (A) in caseof the ad-
justable brake pedal.

EJQEOO8R

3. Install the snap pin.

4. Install the nuts with specified torque, when installing
the brake pedal.

SGHBR6636D

5. Remove the pin and snhap pin.

Torque : Nm(kgf.m,Ib-ft) :
12.74 ~ 15.68(1.3 ~ 1.6, 9.45 ~ 11.63)

5. Adjust the brake pedal height and free play.

6. Install the stop lamp switch.

AJCDO0SE
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BRAKE SYSTEM BR -23

INSPECTION E25C9BCB

1. Check the bushing for weatr.

2. Check the brake pedal for bending or twisting.

3. Check the brake pedal return spring for damage.
4. Check the stop lamp switch.

1) Connect a circuit tester to the connector of stop
lamp switch, and check whether or not there is
continuity when the plunger of the stop lamp
switch is pushed in and when it is released.

2) The stop lamp switch is in good condition if there
is no continuity when plunger(A) is pushed.

%no continuity (3.7 mm (0.15 in))
A—> - .
continuity (6 mm (0.24 in))

UJBG501B
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BRAKE SYSTEM

FRONT DISC BRAKE

COMPONENTS EFO05F2BB

22~ 32
(2.2~3.2,15.9 ~ 23.1)

TORQUE: Nm (kgf.m, Ib-ft)

1. Brake caliper
2. Brake disc
3. Pad retainers

WWW.DIGITALKHODRO.COM

4. Guide rod bolt
5. Brake pads
6. Brake pad shims

SGHBR6503N
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BRAKE SYSTEM
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BR -25

22~32 (2.2~3.2, 15.9~23.1)

TORQUE : Nm (kgf.m, Ib-ft)

80~100
(8~10, 57.9~72.3)

1. Guide rod bolt

2. Bleeder screw

3. Guide rod

4. Boot

5. Caliper mounting bolt

WWW.DIGITALKHODRO.COM

6. Washer
7. Caliper bracket
8. Caliper body
9. Piston seal

10. Piston

11. Piston boot
12. Inner shim
13. Brake pad
14. Pad retainer

SGHBR6504N

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BR -26 BRAKE SYSTEM
REMOVAL  esizoria INSTALLATION  erpsersc
i CAUTION 1. Install the pad retainers (A) on the caliper bracket.

Frequent inhalation of brake pad dust, regardless
of material composition, could be hazardous to
your health.
» Avoid breathing dust particles.
* Never use on air hose or brush to clean brake
assemblies.

1. Lossen the front wheel nuts slightly. Raise the front of
the vehicle, and make sure it is securely supported.
Remove the front wheels.

2. Remove the guide rod bolt(B), After raise the caliper
assembly(A), support it with a wire.

’ KJIBF500S

2. Install pad shims(A) and the brake pads(B) with the
| wear indicator on the inside.

/1, CAUTION

If you are reusing the pads, always reinstall the
brake pads in their original positions to prevent a
momentary loss of braking efficiency.

KJIBF500N

3. Remove pad shim(A), pad retainer(B) and pad as-
sembly(C) in the caliper bracket.

SGHBR6506N

SGHBR6505N
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BRAKE SYSTEM BR -27
3. Insert the piston in the cylinder using the special tool 10. After installation, check for leaks at hose and line
(09581-11000). joints or connections, and retighten if necessary.

09581-11000 INSPECTION  e396e730
FRONT BRAKE DISC THICKNESS CHECK
1. Remove all rust and contramination from the surface,

and measure the disc thickness at 8 points, at least, of
same distance (5mm) from the brake disc outer circle.

Front brake disc thickness
Standard value : 28.0mm(1.10in)
Limit : 26.4mm(1.04in)

2. Thickness variation should not exceed 0.005mm
(0.0002in) (circumference) and 0.01mm
(0.0004in)(radius) at any directions.

KJBF500U

Push in the piston(A) so that the caliper will fit over the o _
pads. Make sure that the piston boot is in position to 3. If wear exceeds the limit, replace the discs and pad

prevent damaging it when pivoting the caliper down. assembly left and right of the vehicle.

Being careful not to damage the pin boot, install the
guide rod bolt (B) with the specified torque.

B
21.6 ~ 31.4N.m
(22~ 3.2kgf.m, 15.9 ~ 23.1lb-ft)

KJIBF500P
SGHBR7597N

If caliper assembly was removed, install the brake
hose to the caliper.

Refill the master cylinder reservoir to the MAX line.

Bleed the brake system.(Refer to 'Bleeding of ABS
system’)

Depress the brake pedal several times to make sure
the brakes work, then test-drive.

[LI|NoTE

Engagement of the brake may require a greater pedal
stroke immediately after the brake pads have been
replaced as a set. Several applications of the brake
will restore the normal pedal stroke.
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BR -28

021 62 99 92 92

BRAKE SYSTEM

FRONT BRAKE PAD CHECK

1. Check the pad wear. Measure the pad thickness and
replace it, if it is less than the specified value.

Pad thickness
Standard value : 11mm (0.43in)
Service limit : 2mm (0.0787in)

FRONT BRAKE DISC RUN OUT CHECK

1. Place adial gauge about 5mm (0.2in.) from the outer
circumference of the brake disc, and measure the run
out of the disc.

Brake disc run out
Limit : 0.04mm (0.0016in.) or less (new one)

EJRF702K

2. Check that grease is applied, to sliding contact points
and the pad and backing metal for damage.

WWW.DIGITALKHODRO.COM

2. Ifthe run out of the brake disc exceeds the limit spec-

ification, replace the disc, and then measure the run
out again.

3. If the run out does not exceed the limit specification,
install the brake disc after turning it 180° and then
check the run out of the brake disc again.

4. If the run out cannot be corrected by changing the
position of the brake disc, replace the brake disc.

EJBF500G
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BRAKE SYSTEM BR -29

SEIZING OF FRONT BRAKE DISC

1. Remove the brake disc from hub using an M8 screw
(A) if the brake disc has been seized with the hub due
to corrosion or overheating.

NOTE

Be careful not to use a hammer. The disc can be dam-
aged if you remove the disc from the hub by hammer-

ing.

KJIBF500R
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BR -30 BRAKE SYSTEM

MASTER CYLINDER

COMPONENTS EBDC2AFB

1. Reservoir cap 6. Retainer

2. Brake fluid filter 7. Primary piston assembly

3. Reservoir 8. Secondary piston assembly
4. Grommet 9. Master cylinder body

5. Cylinder pin

UJBG500B
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BRAKE SYSTEM
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BR -31

REMOVAL

NOTE

Do not spill brake fluid on the vehicle; it may damage
the paint; if brake fluid does contact the paint, wash it
off immediately with water.

EDEEF5AF

1. Remove the intake hose and air cleaner assembly (A).
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2. Disconnect the brake fluid level switch connector (A),
and remove the reservoir cap (B).

SGHBR6595D

WWW.DIGITALKHODRO.COM

Remove the brake fluid from the master cylinder
reservoir (C) with a syringe.

Disconnect the brake lines (A) from the master cylin-
der. To prevent spills, cover the hose joints with rags
or shop towels.

Remove the master cylinder mounting nuts (B) and
washers.

6.

13 ~ 17 Nm 8 ~12 Nm
(1.3~ 1.7 kgf.m, (0.8 ~ 1.2 kgf.m,
9.4 ~ 12.3 Ib-ft) 5.8 ~ 8.7 Ib-ft)

SGHBR6507N

Remove the master cylinder (C) from the brake
booster. Be careful not to bend or damage the brake
lines when removing the master cylinder.
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BR -32 BRAKE SYSTEM

INSTALLATION  easasion DISASSEMBLY  essorser

1. Install the master cylinder on the brake booster with 2 1. Remove the reservoir cap and drain the brake fluid
nuts. into a suitable container.

2. Connect the two brake tubes and the brake fluid level 2. Remove the fluid level sensor.

sensor connector.

3. Remove the reservoir from the master cylinder, after
remove mounting screw (A).

13~ 17 Nm 8 ~12 Nm
(1.3~ 1.7 kgf.m, (0.8 ~ 1.2 kgf.m,
9.4 ~12.3 Ib-ft) 5.8 ~ 8.7 Ib-ft)

SGHBR6507N

SGHBR6633D
3. Fill the brake reservoir with the brake fluid and bleed

the brake system (Refer to 'Bleeding of brake sys- 4. Remove the retainer ring by using the snap ring pliers
tem’). then remove the primary piston assembly.

EJRF703U
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BRAKE SYSTEM
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BR -33

5. Remove the pin with the secondary piston pushed
completely using a screwdriver. Remove the sec-
ondary piston assembly.

3. Press the piston with a screwdriver (A) and install the
cylinder pin (B).

KJIBF528A

NOTE

Do not disassemble the primary and secondary piston
assembly.

INSPECTION

EDB111F0

1. Check the master cylinder bore for rust or scratching.

2. Check the master cylinder for wear or damage. If
necessary, clean or replace the cylinder.

A
/1 CAUTION

 If the cylinder bore is damaged, replace the
master cylinder assembly.
» Wash the contaminated parts in alcohol.

REASSEMBLY

E5EC05B9

1. Apply genuine brake fluid to the rubber parts of the
cylinder kit and grommets.

2. Carefully insert the springs and pistons in the proper
direction.

EJRF703V

WWW.DIGITALKHODRO.COM

EJRF703W

4. Press the piston with a screwdriver and install the re-
tainer ring.

EJRF703X
5. Mount two grommets.

6. Install the reservoir on the cylinder.
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BR -34 BRAKE SYSTEM
REAR DISC BRAKE

COMPONENTS EB666DC2

7~13(0.7~1.3,5.06 ~ 9.40)

80 ~ 100 (8 ~ 10, 57.8 ~ 72.3)

(2.2~3.2,15.9 ~ 23.1)

14
TORQUE : Nm (kgf.m, Ib-ft)
1. Bleeder screw 6. Piston seal 11. Guide rod bolt
2. Caliper body 7. Piston boot 12. Inner shim
3. Guide rod 8. Pad retainer 13. Brake Pad
4. Boot 9. Caliper mounting bolt 14. Caliper bracket

5. Piston 10. Washer

SGHBR6508N
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BRAKE SYSTEM

021 62 99 92 92

BR -35

REMOVAL EDC98DCB

1. Raise the rear of the vehicle and make sure it is se-
curely supported. Remove the rear wheel.

2.  Remove the guide rod bolt (B), then raise the caliper
assembly (A), and support it with a wire.

KJBF500Z

3. Remove pad shim (A), pad retainer (B) and pad as-
sembly (C) in the caliper bracket.
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INSTALLATION  ess14881

1.

2.

Install the pad retainers (A) on the caliper bracket.

Check for foreign material between the pad shim (A)
and the back of the pads (B).

SGHBR6596D

Contaminated brake discs or pads reduce stopping
ability. Keep grease off the discs and pads.

Install the brake pads (B) and pad shims (A) correctly.
Install the pad with the wear indicator (C) on the in-
side.

If you are reusing the pads, always reinstall the brake
pads in their original position to prevent a momentary
loss of braking efficiency.

Push in the piston (A) so that the caliper will fit over the
pads. Make sure that the piston boot is in position to
prevent damaging it when pivoting the caliper down.

Pivot caliper down into position. Being careful not to
damage the pin boot, install the guide rod bolt (B) and

torque it to proper specification

B
« 22~32kgf.m

i@‘(«o

KJIBF501F
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BR -36 BRAKE SYSTEM

INSPECTION

EE23F072

NOTE

Insert the piston in the cylinder using the special
tool(09581-11000).

REAR BRAKE DISC THICKNESS CHECK

1. Remove all rust and contamination from the disc sur-
face, and then measure the disc thickness at 8points,
al least, of the same distance (5mm(0.12in)) from the
brake disk outer circle.

Rear brake disc thickness
Standard value : 10.0mm (0.39in)
Limit : 8.0mm (0.31in)

021 62 99 92 92

KJBF510A

7. Depress the brake pedal several times to make sure
the brakes work, then test-drive.

[LJ| NOTE

Engagement of the brake may require a greater pedal
stroke immediately after the brake pads have been
replaced as a set. Several applications of the brake
will restore the normal pedal stroke.

8. Afterinstallaion, check for leaks at hose and line joints
or connections, and retighten if necessary.

WWW.DIGITALKHODRO.COM

exceed
and

Thickness variation should not
0.01mm(0.0004in) (circumference)
0.01mm(0.0004in) (radius) at any directions.

If wear exceeds the limit, replace the discs and pad
assembly for left and right of the vehicle.

KJIBF501C
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BRAKE SYSTEM BR -37

REAR BRAKE PAD CHECK REAR BRAKE DISC RUN OUT CHECK

1. Check the pad wear. Measure the pad thickness and 1. Place a dial gauge about 5mm (0.2in) from the outer
replace it, if it is less than the specified value. circumference of the brake disc, and measure the run

out of the disc.

Pad thickness
Standard value : Brake disc run out

10mm ( 0.39in) Limit : 0.05mm (0.002in) or less (new one)
Service limit : 2.0mm (0.08in)

KJBF501D

SGHBR6653D
2. Ifthe run out of the brake disc exceeds the limit spec-

2. Checkthatgreaseis applied, and the pad and backing ification, replace the disc, and then measure the run
metal for damage. out again.

3. If the run out does not exceed the limit specification,
install the brake disc after turning it 180° and then
check the run out of the brake disc again.

4. If the run out cannot be corrected by changing the
position of the brake disc, replace the brake disc.
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BR -38 BRAKE SYSTEM

SEIZING OF REAR BRAKE DISC

1. Remove the brake disc from hub using an M8 screw
(A) if the brake disc has been seized with the hub due
to corrosion or overheating.

NOTE

Be careful not to use a hammer. The disc can be dam-
aged if you remove the disc from the hub by hammer-

ing.

KJIBF501E
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PARKING BRAKE SYSTEM BR -39
PARKING BRAKE SYSTEM

PARKING BRAKE

COMPONENTS(1) eisscicr

1. Parking brake pedal assembly 7. Adjusting nut

2. Release cable assembly 8. Rear parking brake cable assembly
3. Release knob 9. Back plate

4. Front parking brake cable assembly 10. Cable retaining ring

5. Rear cable bracket 11. Automatic release actuator

6. Equalizer assembly 12. Parking brake switch

SGHBR6509N
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BR -40 BRAKE SYSTEM

COMPONENTS(2)

1. Backing plate 5. Adjuster
2. Operating lever 6. Shoe hold down spring
3. Upper spring 7. Shoe hold down pin

4. Lower spring

SGHBR6510N
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PARKING BRAKE SYSTEM
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BR -41

REMOVAL

EB1A4FFD

1. Remove the lower panel, after loosening the parking
lever (Refer to BD Gr. 'Crash pad’)

2. Remove the release cable assembly (A).

3. Remove the parking brake mounting bolt (B) and the
wire (C).

SGHBR6599D
4. Remove the floor console (Refer to BD Gr. 'Console’).

5. Remove the parking brake wire by removing the ad-
justing nut (A).

)
]
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SGHBR6600D
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6. Raise the front of the vehicle, and make sure it is
securely supported.

7. Remove the rear wheel and tire from the rear hub.

8. Remove the caliper assembly from the carrier and
suspend it with wire.

9. Remove the brake disk and the rear axle hub (Refer
to DS Gr. 'Rear axle’)

10. While fastening the spring, remove the shoe hold
down pin (A) and spring (B).

SGHBR6601D

11. Remove the adjuster assembly (A) and the lower re-
turn spring (B).

KJIBF501K
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BR -42 BRAKE SYSTEM

12. Remove the strut assembly (C). INSTALLATION  esrrrons

13. Remove the retaining ring (B) from the parking brake 1. Install the brake shoe (A) to the backing plate (B).
wire (A) which is in the rear side of the backing plate.

KJBF501M
SGHBR6654D

2. Connect the parking brake wire to the brake shoe.
14. Remove the parking brake wire connecting hook(C)

from the brake shoe. 3. After installing the strut assembly (A), install the ad-
juster assembly (B) and the lower return spring (C).

KJIBF501N

4. While pressing the spring, install the brake shoe hold
down pin (A) and spring (B).

= : Grease

SGHBR6511N
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PARKING BRAKE SYSTEM BR -43

5. Grease where it is necessary. ADJUSTMENT  e227a840

6. Install the rear axle hub (A) and the brake disk (Refer ADJUSTMENT OF REAR BRAKE SHOE
to DS Gr. 'Rear axle’). CLEARANCE

1. Raise the vehicle, and make sure it is securely sup-
ported.

2. Remove the rear wheel and tire from the rear hub.

3. After removing the plug from the disk, rotate the
toothed wheel by a screw driver until the disk is not
moving, and then return it by 5 notches.

KJIBF501P
7. Install the rear wheel and tire to the rear hub.
8. Tighten the parking brake adjusting nut.

9. Install the floor console (Refer to BD Gr. 'Console’).

10. Install the parking brake mounting bolt (B) and the
wire (C). KJBF501Q

SGHBR6599D
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BR -44 BRAKE SYSTEM
ADJUSTMENT PRECEDURE OF DIH FOOT BED-IN PROCEDURE FOR DIH FOOT PARKING
PARKING BRAKE BRAKE
1. Push the parking brake pedal to its maximum point of 1. While operating the parking brake pedal for
travel. Release and repeat 2 additional times. Adjust 98N(10kgf, 22Ib) effort, drive the vehicle 500me-
the nut (A) so that the parking brake pedal stroke is ters (0.31miles) at the speed of 60kph (37.3mph).
88 ~ 98mm(3.46 ~ 3.86in) at an operating effort of
196N (20kgf, 44lb). 2. Repeat the above procedure more than two times.

3. Must be held on at 30% grade.

-

/1 CAUTION

After adjusting parking brake, verify the follow-

Ing;

1. Mustbe free from malfunction when the park-
ing pedal is operated at 1kN(100kgf, 220 Ib).

2. Check that all parts move smoothly.

3. the parking brake indicator lamp must be on
after the parking pedal is applied and must be
off after the pedal is released.

KJBF501R

/1%, CAUTION

1. The parking brake adjustment must be car-
ried out after adjusting the rear shoe.
2. After adjusting parking brake, verify the fol-
lowing;
a) Must be free from interference between
adjusting nut and pin.
b) Verify that the brake is not dragging
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -45

ABS (ANTI-LOCK BRAKE
SYSTEM)

SYSTEM COMPONENT  esoecazs

1. HECU (Hydraulic & Electronic Control Unit) 3. Front wheel speed sensor
2. Master cylinder 4. Rear wheel speed sensor

SGHBR7500L
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BR -46 BRAKE SYSTEM

DESCRIPTION  eacsepis

The Anti-Lock Brake System (ABS) controls the hydraulic
brake pressure of all four wheels during braking on haz-
ardous road surfaces, preventing the wheels from locking
up. ABS provides the following benefits.

1. Enables steering around obstacles with a greater de-
gree of certainty, even during emergency braking.

2. Enables stopping during emergency braking while
keeping stability and steerability even on curves.

If a malfunction occurs, a diagnosis function and fail-safe
system are included for serviceability.

The Hydraulic and Electronic Control Unit (HECU) re-
ceives signals about the vehicle’s speed, direction and
road conditions from sensors at the wheels.

Based on these signals, the control unit will determine the
optimum amount of wheel spin.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -47

WARNING LAMP CONTROL

ABS W/L

TCS, EBD W/L

TCS OFF W/L

ABS warning lamp module
The active ABS warning lamp module indicates the
operating condition of the ABS.

The ABS warning lamp is turned on under the follow-

ing conditions.

- During the initialization phase after ignition switch
ON (3 seconds).

- Inthe event of inhibition of ABS functions by fail-
ure.

- When the system ECU is shut down even though
ignition power is applied.

- During diagnostic mode.

EBD warning lamp module

The active EBD warning lamp module indicates the
operating condition of the EBD. However, in case the
parking brake switch is turned on, the EBD warning
lamp is always turned on regardless of EBD functions.

The EBD warning lamp is turned on under the follow-

ing conditions.

- During the initialization phase after ignition switch
ON. (3 seconds).

- When the system ECU is shut down even though
ignition power is applied.

- When the parking brake switch is ON or brake
fluid is low level.

- In the event of inhibition of EBD function.

TCS warning lamp module
the passive TCS warning lamp module indicates the
operating condition of the TCS.

The TCS warning lamp is turned on under the follow-

ing conditions :

- During the initialization phase after ignition switch
ON (3 seconds).

WWW.DIGITALKHODRO.COM

SGHBR7501L

- Inthe event of inhibition of TCS functions by fail-
ure.
During diagnostic mode.

TCS function lamp module
The TCS function lamp indicates the operating condi-
tion of TCS function.

The TCS function lamp is on under the following con-
dition
- During the initialization phase (3seconds).
The TCS function lamp is blinking under the fol-
lowing conditions.
- During TCS control.
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BR -48 BRAKE SYSTEM

SAFETY CONCEPT

1. ABS

When any failures are occurred in the ABS system, the ABS ECU turns on the warning lamps
and inhibits the control corresponding that as follows.

Warning Lamp Combination CONTROL
ABS_WL EBD_WL CBD_WL ABS

CONDITION

Two or more WSS failures, valve
failure, internal ECU failure, high/low ON ON Available Inhibited
supply voltage

One WSS failure, pump failure ON - Available Inhibited

) "-" means "Warning Lamp OFF"

2. TCS

When any failures are occurred in the TCS system, the TCS ECU turns on the warning lamps
and inhibits the control corresponding that as follows.

Warning Lamp Combination CONTROL
CONDITION
ABS WL | EBD_WL | TCS_WL CBS ABS TCS
J5uo orimore WSS Jelires, Jalve fallire, ON ON ON | Available | Inhibited | Inhibited
internal ECU failure, high/low supply voltage
One WSS failure, pump failure ON - ON Available | Inhibited | Inhibited
CAN failure = : ON Available | Available | Inhibited

) "-" means "Warning Lamp OFF"
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -49
HYDRAULIC SYSTEM DIAGRAM  escrrece
[ABS HECU]
Master Cylinder (Primary) Master Cylinder (Secondary)
Chamber(Cp) & & Chamber(Cs)
Inlet | Inlet £ | Inlet
Valve Valve !7 j Valve
(NO) | (NO) ‘ ‘ . | (NO)
Outlet | Outlet i A i i Outlet
Valve Valve Valve
(NC) | (NC) I (NC)
| |
5 X e
] \ v ]
Front right wheel Rear left wheel Rear right wheel Front left wheel
(FR) (RL) (RR) (FL)
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BR -50 BRAKE SYSTEM
[TCS HECU]
Master Cylinder(Primary) Master Cylinder(Secondary)
; X>Damper(PD) Damper(PD)c&¢ ¥
i - Chamber(Cp) é é Chamber(C - ]
a e
| |
S E EF | [
Traction valve Shuttle Shuttle Traction valve
Valve Valve
M
Inlet | Inlet Inlet | Inlet
Valve Valve | I Valve Valve
(NO) | (NO) \ \ (NO) i | (NO)
| |
Outlet ! Outlet Outlet I Outlet
Valve Valve Valve Valve
(NC) | (NC) S v (S

Front right wheel

(FR)

Rear left wheel
(RL)

Rear right wheel
(RR)

Front left wheel
(FL)
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -51
ABS CONTROL  eroanaro
1. NORMAL BRAKING
Solenoid valve State Valve Passage
Inlet valve (NO) OFF OPEN Master cylinder = Wheel cylinder
Outlet valve (NC) OFF CLOSE Wheel cylinder -~ Reservoir

When braking, the hydraulic pressure in the TMC is
increased. The pressure reaches the wheel brake via
the current less open inlet valve IV. The current less
closed outlet valve OV is closed. For the sake of sim-
plicity the diagram is limited to only the solenoid valve
pair of one brake circuit. The wheel speed is reduced
as the brake pressure increases, in the extreme case
until the wheel locks.

Accumulator
Wi
Pump

—®

Reservoir

M/C

v e

LJCDO15A

2. DUMP MODE

Solenoid State Valve Passage
Inlet valve (NO) ON CLOSE Master cylinder = Wheel cylinder
Outlet valve (NC) ON OPEN Wheel cylinder = Reservoir
If the wheel speed decreases, there is still a ten-
dency to lock; the brake pressure on the correspond-
ing wheel must be reduced accordingly. For this, the Accumulator !} R<:- _ <= <=
outlet valve OV is opened, the inlet valve IV remains b ol 1}
<<=
closed.
The brake pressure to the low-pressure accumula- W/

tor is reduced. The wheel in danger of locking gains
speed again.

WWW.DIGITALKHODRO.COM
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BR -52 BRAKE SYSTEM

3. HOLD MODE

Solenoid State Valve Passage
Inlet valve (NO) ON CLOSE Master cylinder = Wheel cylinder
Outlet valve (NC) OFF CLOSE Wheel cylinder = Reservoir

When a wheel (or several) tends to lock the inlet valve
IV is first closed to avoid a further increase in brake

pressure. The outlet valve OV remains closed: the Accumulator Reservoir
brake pressure is kept constant. N\/\/ L
]
M/C
Pump
=(') !} \Y

=. .

r

LJCDO17A

4. INCREASE MODE

Solenoid State Valve Passage
Inlet valve (NO) OFF OPEN Master cylinder = Wheel cylinder
Outlet valve (NC) OFF CLOSE Wheel cylinder - Reservoir

For optimum brake from the certain wheel accelera-

tion a brake pressure increase is necessary. For this, Accumulator
the inlet valve IV is opened and the outlet valve OV — Reservoir
is closed. The pump of the unit starts to run and as- M@

pirates the necessary quantity of fluid from the Low- _I'

pressure accumulator, in order to produce the neces- M/C

sary brake pressure for the pressure increase phase Pump

in seconds. :(
With an increase in the brake pressure the wheel !} ov
speed is reduced. These control phases are repeated =>
until the ABS control unit no longer detects any ten- @ﬂ =>
dency of the wheels to lock. .

[LI| NOTE ! y

During ABS control function, the brake pedal only
moves in accordance with the volume requirement of
the wheels. Because of a sudden change in friction LICDO18A
coefficient this pedal movement may increase slightly.

1 L
Nt

HP
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BR -53

ABS (ANTI-LOCK BRAKE SYSTEM)

CONTROL UNIT (HECU) WIRING

DIAGRAM

E6599508
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BRAKE SYSTEM

BR -54

HOT AT ALL TIMES

HOT AT ALL TIMES
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -55

HECU INPUT/OUTPUT DIAGRAM  ezscirss

TCS function lamp

System (IGN)

TCS warning lamp
IGN (+) )
TCS OFF SW
Brake lamp :
SW ) Diag - K

CAN - LOW
CAN - HIGH
ABS/Brake

Warning lamp

Active wheel #

speed sensor Front left

active wheel speed
sensor output

Rear left
active wheel speed
sensor output

Front right
active wheel speed
sensor output

SGHBR7588N
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BRAKE SYSTEM

ABS/TCS CONTROL UNIT

HECU CONNECTOR INSPECTION

hshahapoliifio]o[8]7]6]5]4]3]2]
[31]30[29]28] 27 26[25]24]23]22]21]20]19]18]17]
laefas]adlaslaz]ailaolz93e}37}36[3534]33]
L
\\ (Harness connector side)
SGHBR7589N
Pin No. Name Current \Voltage Remark
46,33,37,42 Wheel speed sensor (FL,FR,RL,RR) Ground 7-14mA 0-12v
45,34,36,43 | Wheel speed sensor (FL,FR,RL,RR) Signal 7-14mA 0-12v

13 TCS Warning Lamp Max.100mA 0-18V -
4 IGN1 Max.150mA 0-18V

16 Ground Max.25A 0-18Vv

40 TCS SW Max.10mA 0-18V

1 Battery (B+) Max.30A 0-18Vv

a7 Ground Max.30A 0-18Vv

32 Battery (B+) Max.25A 0-18v

12 Wheel speed sensor output (FR) Max.20mA -

10 Wheel speed sensor output (RL) Max.20mA -

11 CAN (high) Max.10mA 0-18v

15 CAN (low) Max.10mA 0-18Vv

17 TCS function lamp Max.100mA - -
2 Self diagnosis (Diag.K-line) Max.100mA 0-18v

41 Stop lamp SW Max.10mA 0-18v

44 ABS Warning lamp Max.20mA 0-18v

38 PCC1 Max.10mA -

9 PCC2 Max.10mA -

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -57
ACTUATOR DRIVING
ABS
NO. Description Recognition Remark
01 Motor Motor pump relay operation (Click sounds) Actuation
02 Front left valve (In) Front left solenoid valve operation (Click sounds) time is limited
03 Front right valve (In) | Front right solenoid valve operation (Click sounds) to MAX. 2
04 Rear left valve (In) Rear left solenoid valve operation (Click sounds) seconds
05 Rear right valve (In) Rear right solenoid valve operation (Click sounds)
06 Front left valve (Out) | Front left solenoid valve operation (Click sounds)
07 Front right valve (Out) | Front right solenoid valve operation (Click sounds)
08 Rear left valve (Out) | Rear left solenoid valve operation (Click sounds)
09 Rear right valve (Out) | Rear right solenoid valve operation (Click sounds)
TCS
NO. Description Recognition Remark
01 TC FL valve Front left traction control valve operation
02 TC FR valve Front right traction control valve operation
CURRENT DATA
ABS
No. Description Recognition Remark
01 FL wheel speed SNSR Front left wheel speed sensor Minimum level is V =
02 FR wheel speed SNSR Front right wheel speed sensor 6.2mph(10 km/h)
03 RL wheel speed SNSR Rear left wheel speed sensor
04 RR wheel speed SNSR Rear right wheel speed sensor
05 ABS SRI status Warning lamp
06 Brake SW Brake switch
07 Motor pump relay Motor relay
08 Valve relay Valve relay
09 Motor pump status Motor
10 FL valve (In) Front left valve (In)
11 FR valve (In) Front right valve (In)
12 RL valve (In) Rear left valve (In)
13 RR valve (In) Rear right valve (In)
14 FL valve (Out) Front left valve (Out)
15 FR valve (Out) Front right valve (Out)
16 RL valve (Out) Rear left valve (Out)
17 RR valve (Out) Rear right valve (Out)

WWW.DIGITALKHODRO.COM
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BR -58 BRAKE SYSTEM
TCS

No. Description Recognition Remark

01 FL wheel speed SNSR Front left wheel speed sensor

02 FR wheel speed SNSR Front right wheel speed sensor

03 RL wheel speed SNSR Rear left wheel speed sensor

04 RR wheel speed SNSR Rear right wheel speed sensor

05 TCS switch TCS swtich

06 FL TC valve (Out) Front left traction control valve (Out)

07 FR TC valve (Out) Front right traction control valve (Out)

08 ATPS sensor Absolute Throttle Position Sensor

09 Shift lever Shift leven position

10 TCS WIL TCS Warning Lamp

11 TCS FIL TCS function Lamp

12 ESV FL Electric Reversing Valve Front Left

13 ESV FR Electric Reversing Valve Front Rigth.

WWW.DIGITALKHODRO.COM
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BR -59

HI-SCAN (PRO) CHECK
1.

2.

Turn the ignition OFF.

EAA0638E

Connect the Hi-Scan (Pro) to the Data Link Connector
located underneath the lower crash pad panel.

Turn the ignition ON.

Use the Hi-Scan (Pro) to check for diagnostic trouble

codes.

After completion of the repair or correction of the prob-
lem, erase the stored fault codes using the clear key
on the Hi-Scan (Pro).

Disconnect the Hi-Scan (Pro).

KJBC590C

Ground "K" ABS/TCS/ESP
&8 716|514 ]13]|2 1]
&6 15| 1411312 |11 |10 sy
L
Power

DATA LINK CONNECTOR
(OBD connector)

SGHBR7504L
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BR -60 BRAKE SYSTEM

STANDARD FLOW OF DIAGNOSTIC
TROUBLESHOOTING

Gathering information from customer

lReoccurs lDoes not reoccur
Check diagnostic code Check diagnostic code
No trouble code lTrOUble code displayed lTroubIe code No trouble
displayed code

Recheck trouble code(s) then erase

v '

Basic brake system is normal or not Recheck trouble symptom
lAbnormal Normal l No trouble
_ code
Refer to BR-Troubleshooting Check trouble codes
- lTrouble code displayed
Problem is intermittent or was Inspection chart for diagnostic trouble 4
repaired and memory was not cleared. codes Intermittent malfunction

SGHBR7590N

* Using the customer problem analysis check sheet for reference, ask the customer as
much detail as possible about the problem.

NOTES WITH REGARD TO DIAGNOSIS

The phenomena listed in the following table are not abnor-

mal.
Phenomenon Explanation
System check sound When starting the engine, a thudding sound can sometimes be
heard coming from inside the engine compartment. This is because
the system operation check is being performed.
ABS operation sound 1. Sound of the motor inside the ABS hydraulic unit operation (whine).

2. Sound is generated along with vibration of the brake pedal (scraping).
3. When ABS operates, sound is generated from the vehicle chassis
due to repeated brake application and release
(Thump : suspension; squeak: tires)

ABS operation (Long braking distance) For road surfaces such as snow-covered and gravel roads, the braking
distance for vehicles with ABS can sometimes be longer than that

for other vehicles. Accordingly, advise the customer to drive safely

on such roads by lowering the vehicle speed.

Pedal kick back Pedal kick back is normal operation.

Diagnosis detection conditions can vary depending on the diagnosis code. When checking the trouble symptom
after the diagnosis code has been erased, ensure that the requirements listed in "Comment" are met.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -61
ABS CHECK SHEET
Inspector's
ABS Check Sheet Name
Registration No.
Customer's Name Registration Year / /
VIN.
Date Vehicle Km
Brought In / / Odometer Miles
Date the Problem First Occurred / /
Frequency of Occurence of Problem [J Continuous Intermittent ( times a day)
[J ABS does not operate.
Symptoms [J ABS does not operate efficiently. Intermittent ( times a day)
ABS Warning . .
Lamp Abnormal [J Remains ON Does not light up
Diagnostic 1st Time [0 Normal Code Malfunction Code (Code )
Trouble Code
Check 2nd Time [(J Normal Code Malfunction Code (Code )

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

INSPECTION CHART FOR TROUBLE S

Find out the symptom and check according
tion procedure chart.

YMPTOMS

to the inspec-

Trouble system

Inspection procedure No.

Communication with Hi-Scan (Pro)

Communication with any system

is not possible is not possible. !
_Communica_tion with ABS only 5
is not possible.
Wher_1 the ignition key is_ turn_ed to "ON" (engine OFF), the ABS 3
warning lamp does not illuminate.
After the engine starts, the lamp remains illuminated. 4
Faulty ABS operation Unequal braking power on both sides
Insufficient braking power
ABS operates under normal 5

braking conditions

ABS operates before vehicle stops
under normal braking conditions

Large brake pedal vibration
(See Caution)

/1 CAUTION

During ABS operation, the brake pedal may vi-
brate or may not be able to be depressed. Such
phenomena are due to intermittent changes in hy-

draulic pressure inside the brake li
the wheels from locking and is not

ity.

WWW.DIGITALKHODRO.COM

ne to prevent
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -63

INSPECTION PROCEDURE FOR TROUBLE
SYMPTOMS

INSPECTION PROCEDURE 1

Communication with Hi-Scan (Pro) is not possible.

(Communication with all systems is not possible.) Probable cause

Possible defect in the power supply system (including « Malfunction of connector.
ground) for the diagnosis line. ¢ Malfunction of wiring harness.

INSPECTION PROCEDURE 2

Communication with Hi-Scan (Pro) is not possible.

(Communication with ABS only is not possible.) Probable cause

When communication with Hi-Scan (Pro) is not possible, the » Blown fuse.
cause may be probably an open circuit in the HECU power « Malfunction of wiring harness or connector.
circuit or an open circuit in the diagnosis output circuit. « Malfunction of HECU.

CIRCUIT DIAGRAM

OBD connector HECU connector

8|76 |54 (|3]2]1
1615|141 13|12|11|10(| 9

2
== = o = S g
[ T T I ' [
|
: : X I x-08
Diagnosis connector - e
13 (14|15 | 16|17 | 18 | 19 | 20 18 1
5|6 |7 |8|9|10]|11]12
1|2 i J 3| 4
Diagnosis connector OBD connector

* OBD connector is
located underneath the lower
crash pad panel of driving side.
* Diagnosis connector is located
in the engine room.

LJCDO09A
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BR -64 BRAKE SYSTEM

NG NG

El;/lnza;uEr(e:ltJh i::: ;'Cntl;'rt.y between DLC —»[ Check the Data link connector » Repair
o Disconnect the connector and OK
measure at the hamess side. G | Check the harness between the
0 qug?;'z akl)set_ween the follow- Using the scan tool, clear the DTC(S)|—® HECU and diagnosis connector,
between term.inal 2 on HECU and test drive the vehicle. and repair if necessary
side and terminal 1 on DLC side If the DTC doesn't reappear, problem
OK : continui is intermittent and require further
: Y diagnosis.
¢0K
Measure the voltage at HECU Check the harness between
connector NG : G | fuse inside the junction block
o Disconnect the connectorand [ | USing the scan tool, clear the DTC(S)— ;14 HECU, and repair
measure at the harness side. and test drive the vehicle. if necessary.
o Ignition switch ON If the DTC doesn't reappear, problem
Voltage between terminal 1 and is intermittent and require further
body ground. diagnosis.
OK : System voltage
¢OK
Measure the continuity at HECU
connector
o Disconnect the connector and |NG .
measure at the harness side. > Repair
0 Continuity between terminal 47
and body ground.
OK : Continuity
OK
NG _
Check the HECU connector |—> Repair
¢OK
NG

Using the scan tool, clear the DTC(S) [~ !f necessary, substitute a known
and test drive the vehicle. good HECU and recheck.

If the DTC doesn't reappear, problem
is intermittent and require further
diagnosis.

LJCD585A
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -65

INSPECTION PROCEDURE 3

When ignition key is turned "ON" (engine OFF), the ABS

. . . Probable cause
warning lamp does not illuminate.

When current flows in the HECU, the ABS relay turns from on * Blown fuse.
to off as the initial check. The ABS warning lamp will illuminate * Burnt out ABS warning lamp bulb.
when the ABS relay is off even if there is a problem with the » Malfunction of wiring harness or connector.

circuit between the ABS warning lamp and the HECU.
Therefore, if the lamp does not illuminate, the cause may
be an open circuit in the lamp power supply circuit, a blown
bulb, an open circuit in both the circuits between the ABS
warning lamp and the HECU, and in the circuit between
the ABS warning lamp and the ABS relay.

Fuse (10A) inspection

¢OK

Measure the continuity at
instrument cluster connector
o Disconnect the connector and lOK

NG. Check whether the ABS warning NG Replace the ABS warning lamp
lamp bulb is burnt out. bulb.

measure.

o0 Does the ABS warning lamp NG )
illuminate when terminal (44) Check the relevant connectors. — Repair

is grounded?
¢OK

OK : llluminates

NG
lOK Using the scan tool, clear the —| Replace the combination meter
DTC(S) and test drive the vehicle.
If the DTC doesn't reappear, problem
Check the harness. is intermittent and require further
Repair, if necessary. diagnosis.

LJCD585B
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BRAKE SYSTEM

INSPECTION PROCEDURE 4

Even after the engine is started, the ABS warning
lamp remains illuminated.

Probable cause

A possible short-circuit in the ABS warning lamp illumination circuit

» Malfunction of combination meter.
» Malfunction of HECU.
» Malfunction of wiring harness.

This trouble symptom is limited to cases where commu-
nication with the Hi-Scan (Pro) is possible (HECU power
supply is normal) and DTC is normal.

Disconnect the instrument cluster connector and turn
the ignition switch ON.
o Does the ABS warning lamp remain illuminated?

Yes

Replace the combination meter.

¢No

o Disconnect HECU connector
o Ignition switch : ON
o Does the ABS warning lamp switch off ?

Yes

If necessary, substitute a known

lNo

Check the harness between the combination meter
and the HECU.
Repair, if necessary.

good HECU and recheck.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -67
INSPECTION PROCEDURE 5

Brake operation is abnormal Probable cause

Brake operation varies depending » Improper installation of wheel » Malfunction of wheel speed

on driving conditions and road speed sensor. sensor.

surface conditions, so diagnosis * Incorrect sensor harness contact. » Malfunction of rotor.

can be difficult. » Foreign material on wheel » Malfunction of wheel bearing.

However, if a normal DTC is speed sensor. » Malfunction of HECU.

displayed, carry out the following

inspection.

- Besuretoremove resistance (R=115Q ) from
(14 CAUTION sensor wiring harness after measuring, or
- When measuring sensor current and operat- ABS warning lamp will be turned ON.

ing voltage value, be sure to install resistance

(R=115Q) at active wheel sensor to prevent CIRCUIT DIAGRAM

sensor damaging.

Front sensor connector (LH, RH) Measuring Voltage and Current HECU connector
Us
Kk—A
o) o)
PP s 46 45
| |R=115Q = S
| |
| | | 1X-11
******* = L — B
Tls
1 2 i 2
Wheel speed sensor Front wheel speed sensor (LH)

SGHBR7539L
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BRAKE SYSTEM

Inspect wheel speed sensor

NG

installation
¢OK

Inspect wheel speed sensor

at speed sensor connector side

o Disconnect wheel speed
sensor connector.

o0 Measure the output voltage
between sensor connector
terminal No.1 and No.2.

OK : Batt. V.

¢0K

Hydraulic unit inspection

— Repair

NG
—>| Inspect wheel speed sensor

NG
|—>| Replace the wheel speed sensor |

¢0K

| Inspect rotor

NG
|—>| Replace the rotor (or excitor) |

¢0K

| Inspect wheel bearing

IN_G>

¢0K

Check the wheel speed sensor

NG
—>

connectors
¢0K

Using the scan tool, clear the
DTC(S) and test drive the vehicle.

If the DTC doesn't reappear, problem
is intermittent and require further

diagnosis.
*NG

Repair

Repair

Measure at HECU connector

o Disconnect the connector and
measure at the harness side

0 Measure current value between
terminals 33-34, 36-37, 42-43
and 45-46.
OK:|L:7mA

IH: 14mA

NG

Check the harness wire between
each wheel speed sensor and
HECU, and repair if necessary

OK

|Check the HECU connector

IN_G>

¢0K

NG

Repair

Using the scan tool, clear the
DTC(S) and test drive the vehicle.

If the DTC doesn't reappear, problem
is intermittent and require further
diagnosis.

—»

If necessary, substitute a known
good HECU and recheck.

WWW.DIGITALKHODRO.COM
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BR -69

ABS OPERATION INSPECTION

Wheel speed sensor output voltage inspection

Rotate the wheel to be measured approximately 1/2 to
1 rotation per second, and check the operating current
and voltage between No.1 and No.2 using a circuit
tester or an oscilloscope.

1. Release parking brake after lifting vehicle.
2.  Remove wheel speed sensor connector and measure T oo :
current and voltage at the sensor side : ! 1
| Wheel A o
- : speed Lo U
/1 CAUTION || sensor | L ——» o3 |Y
When measuring sensor output voltage, be sure o :
to install resistance (R=115Q) at wheel speed -
sensor as shown in the picture to prevent sensor R=115
damaging. 3o
LJCDO13A
OPERATING VOLTAGE
Sensor temperature [°C(°F)] Operating Voltage Service life
-40 to +60 (-40 to + 140) 7.5V to 20V Unlimited
60 to +150 (140 to + 302) 7.5V to 16V Unlimited
150 to +170 (302 to + 338) 7.5V to 16V 10 min. total

SIGNAL CURRENT LEVEL

Is

Y

A~
—
Y

low = 7mA, lign = 14mMA

WWW.DIGITALKHODRO.COM
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BR -70 BRAKE SYSTEM

BLEEDING OF BRAKE SYSTEM 3. Connectthe Hi-Scan (Pro) to the Data Link Connector
located underneath the dash panel.
This procedure should be followed to ensure adequate

bleeding of air and filling of the ABS unit, brake lines and
master cylinder with brake fluid.

1. Remove the reservoir cap and fill the brake reservoir
with brake fluid.

-

/1 CAUTION

If there is any brake fluid on any painted surface,
wash it off immediately.

(L NOTE
When pressure bleeding, do not depress the brake *IBes9ne
edal. . . .
P 4. Select and operate according to the instructions on
Recommended fluid ......... DOT3 or DOT4 the Hi-Scan (Pro) screen.

/% CAUTION

You must obey the maximum operating time of the
ABS motor with the Hi-Scan (Pro) to prevent the
motor pump from burning.

1) Select kia vehicle diagnosis.
2) Select vehicle name.

3) Select Anti-Lock Brake system.

[ 02. KIA WHASUNG FACTORY Vv |
MODEL : OPIRUS

AJCD006J
01. ENGINE CONTROL

2. Connect a clear plastic tube to the wheel cylinder 02. AUTOMATIC TRANSAXLE
bleeder plug and insert the other end of the tube into

04. SRS-AIRBAG

05. BODY CONTROL UNIT
06. IMMOBILIZER

07. PIC

08. KEY CODING

a half filled clear plastic bottle.

SGHBR7540L

4) Select air bleeding mode.

[ 1. VEHICLE DIAGNOSIS v ]

MODEL : OPIRUS
SYSTEM : ABS/TCS/ESP

01. DIAGNOSTIC TROUBLE CODES
KJBC590B 02. FREEZE FRAME DATA

03. CURRENT DATA

04. ACTUATION TEST

05. ECU ROM ID

07. DUAL DISPLAY

08. FLIGHT RECORD

SGHBR7541L
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5) Press’'YES'to operate motor pump and solenoid
valve.

ABS AIR BLEEDING STATUS

1. SOLENOID VALVE STATUS CLOSE
2. MOTOR PUMP STATUS OFF
3. AIR BLEEDING MAX. TIME 120 S

IF YOU ARE READY, PRESS [ENTER]

LJCDO03A

6) Wait 60 sec. before operating the air bleeding.
(If not, you may damage the motor).

ABS AIR BLEEDING STATUS

1. SOLENOID VALVE STATUS OPEN

2. MOTOR PUMP STATUS ON

3. AIR BLEEDING MAX. TIME 120 S
TIME :

LJCDOO6A

1. IF BRAKE PEDAL PRESSURE IS NOT
NORMAL, DO THE ABOVE AIR BLEEDING
PROCEDURE SEVERAL TIMES. AFTER THEN,
CHECK BARAKE PEDAL PRESSURE AGAIN.

2. PRESS [ENTER] TO START AIR BLEEDING
AGAIN

3. PRESS [ESC] TO RETURN TO THE PREVIOUS
MENU.

LJCDOO7A

5. Pump the brake pedal several times, and then loosen
the bleeder screw until fluid starts to run out without
bubbles. Then close the bleeder screw.

6. Repeat step 5 until there are no more bubbles in the
fluid for each wheel.

7. Tighten the bleeder screw.

Bleeder screw tightening torque :
7~9 Nm (70~90 kg.cm, 5~6.6 Ib-ft)
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BR -72 BRAKE SYSTEM

DIAGNOSTIC TROUBLE CODE CHART(DTC)

e : MILON o : MIL OFF

Warning lamp
DTC Trouble description See
EBD | ABS | TCS ESP Page
Steering wheel . o
. [ ] [ ]
C1101 | Battery Voltage High sensor failure BR-74
Other ° ° ° °
9.3+0.3V for
210ms © ° * °
C1102 | Battery Voltage Low Steering wheel o BR-79
sensor failure © ° °
Other ° ° . °
Wheel Speed Sensor Front-LH
1200 Oper?/Shgrt sreerTon ole o . . BR-85
Wheel Speed Sensor Front-LH
c1201 Range / Performance / Intermittent ole ° ° ¢ BR-92
Wheel Speed Sensor Front-LH
CI80% Ny licidme Signal nl° ° ° - s e
Wheel B -RH
O = rRdaRians® Raw o | e | e | e | BRES
Wheel Speed Sensor Front-RH
eL204 Range / Performance / Intermittent ofe ° p ' BRS2
Wheel Speed Sensor Front-RH
C1205 | \hvalidmo Signal gl | b 2 ° S
Wheel Rear-LH
C1206 Opeer?/S?]Fc))?ted Sensor Rear o /e . . . BR-85
Wheel Speed Sensor Rear-LH
c1207 Range / Performance / Intermittent ole ° ° ° BR-92
Wheel Speed Sensor Rear-LH
C1208 | |nvalidino Signal ole . . . BR-98
Wheel S ds Rear-RH
C1209 Op::’/Shgff ensor kear ole . . . BR-85
Wheel Speed Sensor Rear-RH
c1210 Range / Performance / Intermittent ole ° ° ° BR-92
Wheel Speed Sensor Rear-RH
CL211 1\ validio Signal ole ° ° ° BR-98
C1235 | Primary Pressure Sensor-Electrical o o ° ° BR-104
Secondary Pressure Sensor-
C1236 Electrical o o ° ° BR-104
C1237 | Pressure Sensor-Signal o o ° ° BR-110
C1259 | Steering Angle Sensor-Electrical o o ° ° BR-115
C1260 | Steering Angle Sensor-Signal o o ° ° BR-122
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -73
Warning lam
DTC Trouble description 9 P See
EBD | ABS TCS ESP Page
Yaw Rate & Lateral G

C1282 | sensor-Electrical © © ° ° BR-129
C1283 | Yaw Rate & Lateral G Sensor-Signal o o ° ° BR-139
C1503 TCS/ESP Switch Error o o o o BR-144
C1513 Brake Switch Error o o o o BR-148

EEPROM fail o . ° °

Sensor Supply

Voltage Failure,

CAN 1 or 2

Failure, ESP © © ° °
C1604 | ECU Hardware Error operation over BR-153

15sec.

Temperature

sensor (e} [¢) o )

malfunction

Other ° ° ° °
Cil611 CAN Time-out ECM o o ° ° BR-156
C1612 CAN Time-out TCM o o ° ° BR-159
C1616 | CAN Bus off o o ° ° BR-162
C1700 | Byte Coding Error o ° ° ° BR-169
C2112 | Valve Relay Error ° ° ° ° BR-172
C2227 | Excessive Temperature Of Brake Disc o o ° ° BR-176
C2402 Motor Electrical o ° ° ° BR-178
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BR -74 BRAKE SYSTEM
IDTC C1101 BATTERY VOLTAGE HIGH

COMPONENT LOCATION  eaeiee0s

SBLBR6514D

GENERAL DESCRIPTION  esusacr

The ABS ECU(Electronic Control Unit) checks the battery voltage and generator output voltage to determine, as a safety
issue, whether the ABS system can operate normally or not.
The normal battery voltage range is essential for controlling the ABS system as intended.

DTC DESCRIPTION EADO0442F

The HECU monitors battery voltage by reading the value of voltage.

When the voltage is higher than the expected normal value, this code is set, and the ABS/EBD/TCS/ESP functions are
prohibited.

If the voltage recovers, to within normal operating range, then the controller returns to normal operation as well.
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BR -75

DTC DETECTING CONDITION

EBE3ECC9

Item Detecting Condition Possible cause
Stlr);((a:gy » Operating Voltage Monitoring
Mlc;r;:i%réng e Once per loop
Enable . . .
Conditions « When Vign 18.0V£1.0V is continued for 1 loop(7ms).
» The ABS/EBD/TCS/ESP functions are deactivated.
Case 1 - The functions will remain deactivated for 50 o
(Over loops(350ms) or until the end of control cycle * Poor connection in
voltage) Fail Safe respectively, if high voltage was detected during power supply circuit
an active control cycle. (ABS)
« The ABS/EBD/TCS/ESP warning lamps are activated. * Faulty Generator
- The warning lamps will be turned off if the control * Faulty HECU
functions are available again.
 Difference between measured steering-angle and
Case 2 expected-steering angle exceeds 6 degree.
o » Too high velocity of steering-angle is measured.
Supply- Conditions f ; . .
pply  Expecting-steering-angle is made while power-supply
_Srhort- state is out of range.
erm-
Defect) Fail Safe * The TCS/ESP functions are deactivated.
e The TCS/ESP warning lamps are activated.

MONITOR SCANTOOL

DATA

E1C7CE2C

1. Connect scantool to Data Link Connector(DLC)

2. Engine "ON".

3. Monitor the "BATTERY VOLTAGE" parameter on the scantool.

Specification :

Below. 18 *

1.0v

1.3 CURBRENT DaTnA

85-36

ENGINE SPEED

TPS (TCS~ESP)

BATTERY WOLTAGE

UEHICLE SPEED SENSO0OR 8

INHIBITOR SW(TCE~ESP)

i
887 rpn
knsh
3 %
I, |

14.2 U

SV REFERENCE (ESP2)
WHEEL SPD SNSR-FL
WHEEL SPD SNSR-FR

5.8 W
8 knsh
8 knsh

¥

[FIX | [PART| [FULL|

|GEPH| | RCRD |

Fig 1) Test Condition : Ignition "ON" & Engine "ON".

Normal Data

WWW.DIGITALKHODRO.COM
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BR -76 BRAKE SYSTEM

4. Is parameter displayed within specifications?

YES

Fault is intermittent caused by poor connection in power harness (IGN+) and/or HECU’s connector or was re-
paired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Go to "W/Harness Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  esssense

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Verify presence of battery voltage codes in other ECUs (SRS, etc).
If battery voltage codes are not present in other ECUs, go to "Power Circuit Inspection” procedure.
If battery voltage codes are present in other ECUs, go to "Generator Output Voltage Inspection” procedure.

GENERATOR OUTPUT VOLTAGE INSPECTION  ess19aa3
1. Engine "ON".

2. Measure voltage between the battery terminal(+) and the battery terminal(-) with maintaining ENG RPM 2 ,500RPM
over 2 minutes.

Specification : Below. 18 + 1.0V

1. Battery Terminal (+)
2. Battery Terminal (-)

T2
Battery

SGHBR7519N
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -77

3. Is the measured voltage within specifications?

YES

Go to "Power Circuit Inspection” procedure.

Check that the tension of drive belt, ENG RPM, fuse, terminal of battery, all terminals of generator are in good
condition and Check for damaged harness and poor connection between generator and battery. If OK repair or
replace generator and then go to "Verification Of Vehicle Repair" procedure.

POWER CIRCUIT INSPECTION  ee7asess
1. Engine "ON".

2. Measure voltage between the battery terminal(+) and terminal "32" of the HECU harness connector.

Specification : Approx. below 0.2V

<F56>
o

I_II_II_II_II_II_II_II_II_II_II_II_II_H_I
BU Bo [2o [og] o7 [26] [25] [24] [e3] [22] [1f [of [uof [ug] 7]

kol [l (44 [g [ [ [od [d [ [37] [q] [eg oo [eg
] [:]

32. Battery (ABS2)

SGHBR7520N

3. Is the measured voltage within specifications?

YES
Go to "Ground Circuit Inspection” procedure.

Check for damaged harness and poor connection between the battery terminal(+) and terminal "32" of the HECU
harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
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BR -78 BRAKE SYSTEM
GROUND CIRCUIT INSPECTION  eresirr2

1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal "16" of the HECU harness connector and chassis ground.

Specification : Approx. below 1Q

<F56>
O

I_II_II_II_II_II_II_II_II_II_II_II_II_II_I 16. GROUND
By o 2o g o7 g Tl 24 23] 22 ot Toof Taol Tee] [e7]

IIIIIIIIIIIIII

=]

SGHBR7521N

4. Is the measured resistance within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for damaged harness and poor connection between terminal "16" of the HECU harness connector and
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eicseecs

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -79
IDTC C1102 BATTERY VOLTAGE LOW

COMPONENT LOCATION  ecreemos

SBLBR6514D

GENERAL DESCRIPTION  essrga07

The ABS ECU(Electronic Control Unit) checks the battery voltage and generator output voltage to determine, as a safety
issue, whether the ABS system can operate normally or not.
The normal battery voltage range is essential for controlling the ABS system as intended.

DTC DESCRIPTION E9AFCAOQF

The HECU monitors the battery voltage by reading the value of voltage.

When the voltage is lower than the expected normal value, this code is set.

The ABS/TCS/ESP functions are prohibited and the EBD function is allowed on LOW VOLTAGE CONDITION, the
ABS/EBD/TCS/ESP function are prohibited on UNDER VOLTAGE CONDITION.

If the voltage recovers, to within normal operating ranges, then the controller returns to normal operations as well.
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BRAKE SYSTEM

DTC DETECTING CONDITION  ecozorr2

Item

Detecting Condition

Possible cause

DTC

Strategy

Operating Voltage Monitoring

Monitoring

Period

Once per loop

Case 1
(Low
voltage)

Enable
Conditions

When Vign 9.7V£0.3V is continued for
30 loops (210ms).

Fail Safe

The ABS/TCS/ESP functions are deactivated.

- The functions will remain deactivated up to

66 loops (462ms) or until the end of control

cycle respectively, if low voltage was detected
during an active control cycle.

The ABS/TCS/ESP warning lamps are activated.

- The warning lamps activation will be delayed for 10s
during vehicle standstill (vehicle and maximum wheel
speed 20 kph). The warning lamps will be turned
off if the control functions are available again.

Case 2
(Under
voltage)

Enable
Conditions

When Vign 8.0V+0.5V is continued for 1 loop (7ms).
- The under voltage information will only be
stored if Vmax 20 kph

Fail Safe

The ABS/EBD/TCS/ESP functions are deactivated.

- The functions will remain deactivated up to

32 loops (224ms) after the operating voltage

range has been reached.

The ABS/EBD/TCS/ESP warning lamps are activated.
- The warning lamps activation will be delayed for 10s
during vehicle standstill (vehicle and maximum wheel
speed 20 kph). The warning lamps will be turned
off if the control functions are available again.

» Poor connection in power
supply circuit (ABS)
» Faulty HECU

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -81

MONITOR SCANTOOL DATA  escrerss
1. Connect scantool to Data Link Connector(DLC)
2. Engine "ON".

3. Monitor the "BATTERY VOLTAGE" parameter on the scantool.

Specification : Above. 9.7+ 0.3V

1.3 CURERENT DaTaA 8536
&
ENGINE SPEED 887 rpn
UEHICLE SPEED SENSOR a kewh | ™
TPS (TCS~ESP) 3 A

INHIBITOR SW(TCS~ESF) P, N

BATTERY WOLTAGE 14.2 U

5U REFERENCE (ESP) 5.8 U
WHEEL SPD SNSR-FL ] knh
WHEEL SPD SNSR-FR a knh

¥
|FIX | [PaRT| [FULL] [GRPH| | RCRD |

Fig 1) Test Condition : Ignition "ON" & Engine "ON".

Normal Data

SGHBR7521L
4. |s parameter displayed within specifications?

YES

Fault is intermittent caused by poor connection in power harness (IGN+) and/or HECU’s connector or was re-
paired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Go to "W/Harness Inspection" procedure.
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BR -82 BRAKE SYSTEM
TERMINAL AND CONNECTOR INSPECTION  esisesss

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Alternator Output Voltage Inspection” procedure.

ALTERNATOR OUTPUT VOLTAGE INSPECTION  eepains
1. Engine "ON".

2. Measure voltage between the battery terminal(+) and the battery terminal(-) with maintaining ENG RPM 2,500RPM
over 2 minutes.

Specification : Above. 9.7+ 0.3V

1. Battery Terminal (+)
2. Battery Terminal (-)

T2
Battery

SGHBR7519N

3. Is the measured voltage within specifications?

YES
Go to "Power Circuit Inspection” procedure.

Check that the tension of drive belt, ENG RPM, fuse, terminal of battery, all terminals of generator are in good
condition and Check for damaged harness and poor connection between generator and battery. If OK repair or
replace generator and then go to "Verification Of Vehicle Repair" procedure.
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BR -83

POWER CIRCUIT INSPECTION  errsrees
1. Ignition "OFF"
2. Disconnect HECU connector.

3. Ignition "ON"  Engine "OFF".

4. Measure voltage between terminal "32" of the HECU harness connector and chassis ground.

Specification : Approx. B+

32. Battery (ABS2)

<F56>
o
I_II_II_II_II_II_II_II_II_II_II_II_II_II_I
B [0 [29] [eg Po7] [26] [28] [24] [28] [22 2o [eo] [ao] [ag] [a7]
bol g [a4 [od [i2 [a1] [ad [ [3d [37 o] [ [34 [ed]
i
Battery

5. Is the measured voltage within specifications?

YES

Go to "Ground Circuit Inspection” procedure.

SGHBR7520N

Check for damaged harness and poor connection between the battery terminal(+) and terminal "32" of the HECU
harness connector. Check for open or blown 30A ABS2 fuse referring to "Circuit Diagram". Repair as necessary and

then go to "Verification Of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM
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BR -84 BRAKE SYSTEM
GROUND CIRCUIT INSPECTION  eoerseoa

1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal "16" of the HECU harness connector and chassis ground.

Specification : Approx. below 1Q

<F56>
O

I_II_II_II_II_II_II_II_II_II_II_II_II_II_I 16. GROUND
By o 2o g o7 g Tl 24 23] 22 ot Toof Taol Tee] [e7]

IIIIIIIIIIIIII

=]

SGHBR7521N

4. Is the measured resistance within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for damaged harness and poor connection between terminal "16" of the HECU harness connector and
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eesacrrs

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -85

DTC C1200 WHEEL SPEED SENSOR FRONT-LH OPEN/SHORT
DTC C1203 WHEEL SPEED SENSOR FRONT-RH OPEN/SHORT
DTC C1206 WHEEL SPEED SENSOR REAR-LH OPEN/SHORT
DTC C1209 WHEEL SPEED SENSOR REAR-RH OPEN/SHORT

COMPONENT LOCATION  eciniren

SGHBR6507D

GENERAL DESCRIPTION  earcsess

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine

whether wheel lock occurs.

For example, rear wheel speed signal is used as a referecnce value, for vehicle speed, in front wheel drive vehicles, and
if a difference between front and rear wheel speed occurs, then ABS control is performed.

Wheel speed sensor is active hall-sensor type.

HALL,
MR
SENSOR

SGHBR6508D

DTC DESCRIPTION  esecaser

The ABS ECU monitors the wheel speed sensor circuit continuously. Each wheel speed sensor is checked separately. A
failure is detected if the measured sensor signal current is continuously out of the specified range for the specified min.

fault duration.
Warning lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed

is more than 10 km/h. (6.2mph)
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BRAKE SYSTEM

DTC DETECTING CONDITION  eeazosso

Item Detecting Condition Possible cause
St?;;é:gy Sensor Signal Current Monitoring
Monitoring Continuously (once per loop) if supply voltage is
Period not below 8.0+0.5V.
Enable A fai_Iure is detected if the mg_asured sensor signal current is
Conditions continuously out of the specified range of about 4.5mA +10%
Sensor Signal Current  20mA £10% for 19 loops(133ms).
Sensor failure when ABS is inactive
1) Single wheel speed sensor failure
The ABS/TCS/ESP functions are deactivated.
The ABS/TCS/ESP warning lamps are activated and « Open or short of Wheel
the EBD warning lamp is not activated. speed sensor circuit(FL,
2) Multiple wheel speed sensor failure FR, RL, RR)
The EBD/ABS/TCS/ESP functions are deactivated. . Faulty Wheel speed
The EBD/ABS/TCS/ESP warning lamps are activated. sensor(FL, FR, RL, RR)
) ) ) * Faulty HECU
Sensor failure during active ABS control
Fail Safe 1) One front wheel speed sensor failure
Deactivate ABS on affected wheel.
After active ABS control, deactivate all control functions
but EBD on completion of ABS cycle.
2) One rear wheel speed sensor failure
Reduce brake pressure on rear axle.
After active ABS control, deactivate all control functions
but EBD on completion of ABS cycle.
3) Multiple wheel speed sensor failure
The EBD/ABS/TCS/ESP functions are deactivated.
The EBD/ABS/TCS/ESP warning lamps are activated.

MONITOR SCANTOOL DATA  esioeosr

1. Engine "ON".

2. Connect scantool to Data Link Connector(DLC).

3. Start and drive vehicle in gear and maintain vehicle speed at or above 10km/h. (6.2mph)

4. Monitor the "WHEEL SPD SNSOR(FL, FR, RL, RR)" parameter on the Scantool.

Specification : Compare with other parameters related to wheel speed sensor.
If it is the same as other parameters, it is in normal condition.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -87
1.3 CURRENT DATA B7/36 1.3 CURRENT DATA 0736
A A
% |BATTERY VOLTAGE 13.4 v * |BATTERY VOLTAGE 13.4 U
4 UHEEL SPD SNSR-FL 18 knsh I S WHEEL SPD SNSR-FL 8 ) knsh L]
* |UHEEL SFD SNSR-FR 18 knh * |WHEEL SPFD SNSR-FR kn/h
* |UHEEL SPFD SNSR-RL 18 knh * |WHEEL SPFD SNSR-RL 18 knh
* |JHEEL SFD SNSR-RR 18 knh * |JHEEL SFD SNSR-RR 18 knh
STEERING SNSR-1(ESP) STEERING SNSR-1(ESP)
STEERING SNSR-Z(ESP) STEERING SNSR-2(ESP)
STEERING SNSR-N(ESP) STEERING SNSR-N(ESP)
Y Y
| [FIx | [PART| [FULL] |GRFH| [RCRD | | [FIx | [PART]| [FULL | [GRPH| [RCRD |

TERMINAL AND CONNECTOR INSPECTION

Fig 1) Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Normal Data
Fig 2) Test Condition : Drive vehicle at a speed of 10km/h or more. (6.2mph or more) Abnormal Data (Open)

SGHBR7522L

Is parameter displayed within specifications?

YES

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL, FR, RL, RR) and/or HECU’s
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then
go to "Verification Of Vehicle Repair" procedure.

Go to "W/Harness Inspection" procedure.

E6COACEE

Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

1.
2.
damage.
3. Has a problem been found?

WWW.DIGITALKHODRO.COM

M=)

Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

Go to "Power Circuit Inspection" procedure.
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BR -88 BRAKE SYSTEM

POWER CIRCUIT INSPECTION  eaiceoe
1. Ignition "ON".

2. Measure voltage between terminal "2" of the wheel speed sensor(FL, FR, RL, RR) harness connector and chassis
ground.

Specification : Approx. B+

<E08-FL> <F27-RL>
1. Wheel speed sensor(FL-, FR-)
N )

2. Wheel speed sensor(FL+, FR+)

1. Wheel speed sensor(RL-, RR-)
2. Wheel speed sensor(RL+, RR+)

SGHBR7524N

3. Is the measured voltage within specifications?
YES

Go to "Signal Circuit Inspection” procedure.

Check for open or short to GND in wheel speed sensor harness(FL, FR, RL, RRL) between terminal "2" of the
wheel speed sensor(FL, FR, RL, RR) harness connector and terminal (45, 34, 36, 43) of the HECU harness connec-
tor. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU
and then go to "Verification Of Vehicle Repair" procedure.

HECU harness connector terminal
DTC LOCATION
ABS ESP
DTC C1200 Front Left 45 45
DTC C1203 Front Right 34 34
DTC C1206 Rear Left 36 36
DTC C1206 Rear Right 43 43
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -89

SIGNAL CIRCUIT INSPECTION  eeracra0
1. Ignition "OFF".
2. Disconnect wheel speed sensor(FL, FR, RL, RR) and HECU connector.

3. Measure resistance between terminal (Refer to below table) of the HECU harness connector and terminal "1" of the
wheel speed sensor(FL, FR, RL, RR) harness connector .

Specification : Approx. 0Q

<F56>
O
[15] [14] [1] |_| [t o] [o] [e] [7] [e] [5] [4] [3] [2] 46. Wheel speed sensor(FL-)
Bu [0 [29 [28f [27] [26] [29] [o4] [28] [22 4 [eof [ao] [ug] [a7] 33. Wheel speed sensor(FR-)

42. Wheel speed sensor(RR-)

@ ERZEE g [ [ (39 8 a B (5 (4 E 37. Wheel speed sensor(RL-)
[N}

SGHBR7525N

HECU harness connector terminal
DTC LOCATION
ABS ESP
DTC C1200 Front Left 46 46
DTC C1203 Front Right 33 33
DTC C1206 Rear Left 37 37
DTC C1206 Rear Right 42 42

4. Is the measured resistance within specifications?

YES

Check for short wheel speed sensor harness(FL-, FR-, RL-, RR-) between terminal "1" of the wheel speed sen-
sor(FL, FR, RL, RR) harness connector and terminal (46, 33, 37, 42) of the HECU harness connector. Repair as
necessary and then go to "Verification of vehicle Repair" procedure.

If OK, go to "Component Inspection” procedure.

Check for open wheel speed sensor harness(FL-, FR-, RL-, RR-) between terminal "1" of the wheel speed sen-
sor(FL, FR, RL, RR) harness connector and terminal (46, 33, 37, 42) of the HECU harness connector. Repair as
necessary and then go to "Verification Of Vehicle Repair" procedure.
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COMPONENT INSPECTION  ececozar

1. Ignition "OFF".

2. Disconnect the wheel speed sensor harness connector.

3. Connect resistance (approx. 100Q ) to the wheel speed sensor signal circuit.

4. Measure waveform of the wheel speed sensor signal harness while turnning the wheel.

Specification : High : Approx. 1.4V, Low : Approx. 0.7V (In case that 100Q resistance is used)

[LJ| NOTE

Voltage of the waveform can be calculated by using following expression.
Voltage = Resistance x Current (High : 1.4mA, Low : 0.7mA)

Power

pDC 12V Ground

Wheel Sensor

S

one Wheel

Resistance
(100 Q)

——

Oscilloscope

SGHBR7526N

5. Is the measured waveform within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

1) Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification
Of Vehicle Repair" procedure.

2) Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of
Vehicle Repair” procedure.

3) Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected,
replace Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eossscap

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 10km/h. (6.2mph))

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -92 BRAKE SYSTEM

DTC C1201 WHEEL SPEED SENSOR FRONT-LH RANGE /
PERFORMANCE / INTERMITTENT

DTC C1204 WHEEL SPEED SENSOR FRONT-RH RANGE /
PERFORMANCE / INTERMITTENT

DTC C1207 WHEEL SPEED SENSOR REAR-LH RANGE /

PERFORMANCE / INTERMITTENT

DTC C1210 WHEEL SPEED SENSOR REAR-RH RANGE /

PERFORMANCE / INTERMITTENT

COMPONENT LOCATION  es7osaip

\ N
/ 3 ﬁ)?zd i"\"

SGHBR6507D

GENERAL DESCRIPTION  e2208220

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine
whether wheel lock occurs.

For example, rear wheel speed signal is used as a referecnce value, for vehicle speed, in front wheel drive vehicles, and
if a difference between front and rear wheel speed occurs, then ABS control is performed.

Wheel speed sensor is active hall-sensor type.

HALL,
MR
SENSOR

SGHBR6508D
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DTC DESCRIPTION

EEA94EAC

The ABS ECU monitors the wheel speed sensor signal continuously.
The failure detection is started if the original wheel speed changes erratically with a signal step of [Vx(n) - Vx(n-1)] 25
km/h (15.5mph). An offset of about 5 km/h (3.1mph) will be added to the threshold in case rough road is detected or the
number of interrupts from the wheel speed sensor reach a value of 40 per loop. An extrapolated wheel speed signal will
be calculated, the start value is set to the vehicle reference speed.
Further on, the extrapolated wheel speed signal follows the calculated speed signal with a limited gradient of max 0.57kph

(0.4mph) per loop.

Warning lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed
is more than 10 km/h (6.2mph).

DTC DETECTING CONDITION  ersesooe

Item Detecting Condition Possible cause
DTC . .
Strategy » Signal Monitoring
Monitoring » Once per loop (started after a settling time
Period of 3.0s after power-on reset)
» A failure is detected after 22 loops if
1. The original wheel speed does not reach the Improper installation of
extrapolated speed or the reference speed (Vref),
2. The number of interrupts from the wheel d heeigpmetmegor
sénsoe; a:Je c:nt% Io esI o S— 400 ereloo N i 0" mal Rotor 3gd
Case 1 If the oriai II uh u Iy _d hp . ticall wheel bearing
e original wheel speed changes erratically. Faulty Wheel speed
Enable ol sensor(FL, FR, RL, RR)
Conditions |, NOTE Faulty HECU

No failure will be stored at a vehicle speed 20 kph
(12.4mph). the extrapolated speed will be calculated
to check the original wheel speed.The low voltage in-
formation will be stored instead of the wheel speed
sensor failure when the failure is detected and the
power supply voltage is below 8.0+0.5V.
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BRAKE SYSTEM

Item

Detecting Condition

Possible cause

Fail Safe

» Sensor failure when ABS is inactive

1)

2)

3)

Single wheel speed sensor failure :

The ABS/TCS/ESP functions are deactivated.
The ABS/TCS/ESP warning lamps are activated
and the EBD warning lamp is not activated.
Multiple wheel speed sensor failure :

The EBD/ABS/TCS/ESP functions are
deactivated.

The EBD/ABS/TCS/ESP warning lamps

are activated.

If the vehicle speed is below 20kph :
Deactivate all control functions at the
corresponding wheel if the failure occurs

at a front wheel.

Deactivate all control functions at all wheels
if the failure occurs at a rear wheel.

» Sensor failure during active ABS control

1)

2)

3)

One front wheel speed sensor failure :
Deactivate ABS on affected wheel.

After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
One rear wheel speed sensor failure :

Reduce brake pressure on rear axle.

After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
Multiple wheel speed sensor failure :

The EBD/ABS/TCS/ESP functions are
deactivated.

The EBD/ABS/TCS/ESP warning lamps

are activated.
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Item Detecting Condition Possible cause
St?;;:gy Signal Monitoring
Monitoring _Continuously (once per loop), but not checked
Period if the wheel speed 20 kph or supply
voltage is below 8.0+0.5V.
A failure is detected after 15 confirmations
has been counted.
Confirmations starts if the comparison between
Enable
Conditions the number of detected and the pumber of expected
pulses shows at least one missing pulse. A
confirmation counter will be incremented if the
erroneous speed signal characteristic is detected.
Sensor failure when ABS is inactive
1) Single wheel speed sensor failure
The ABS/TCS/ESP functions are deactivated.
The ABS/TCS/ESP warning lamps are activated
and the EBD warning lamp is not activated.
Case 2 2) Multiple wheel speed sensor failure
The EBD/ABS/TCS/ESP functions are
deactivated.
The EBD/ABS/TCS/ESP warning lamps
are activated.
Sensor failure during active ABS control
Fail Safe 1) One front wheel speed sensor failure
Deactivate ABS on affected wheel.
After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
2) One rear wheel speed sensor failure
Reduce brake pressure on rear axle.
After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
3) Multiple wheel speed sensor failure
The EBD/ABS/TCS/ESP functions are
deactivated.
The EBD/ABS/TCS/ESP warning lamps
are activated.

MONITOR SCANTOOL DATA  eseaarro

1. Engine "ON".

2. Connect scantool to Data Link Connector(DLC).

3. Start and drive vehicle in gear and maintain vehicle speed at or above 20km/h. (12.4mph)

4. Monitor the "WHEEL SPD SNSOR(FL, FR, RL, RR)" parameter on the Scantool.

Specification : Compare with other parameters related to wheel speed sensor.
If it is the same as other parameters, it is in normal condition.
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1.3 CURRENT DATA a7/36 1.2 CURRENT DATA
n 255 *YHEEL SFPD SHSR-FL Ensh A
* |[BATTERY VOLTAGE 13.4 V
EAWHEEL SPD SMSR-FL 28 knsh L
* |WHEEL SPFD SNSR-FR 20 knsh
% |WHEEL SPD SNSR-RL 20 knsh =
* |WHEEL SPD SNSR-RR 280 kmsh 255 WHEEL SPD SNSE-FR Knh
STEERING SNSR-1( ESP)
STEERING SNSR-2(ESP)
STEERING SNSR-NCESP)
¥ i ¥
[FIx | [PART| [FULL| |GRPH| [RCRD| LIST|[T+13] [6.8 S] FIX | [HOME

COMPONENT INSPECTION

Fig 1) Test Condition : Drive vehicle at a speed of 20km/h or more. (12.4mph or more) Normal Data
Fig 2) Test Condition : Drive vehicle at a speed of 20km/h or more. (12.4mph or more) Normal Graph

Is parameter displayed within specifications?

YES

SGHBR7523L

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL, FR, RL, RR) and/or HECU'’s

Go to "Component Inspection” procedure.

E6DC2E5D

connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor
connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary and then go to "Veri-
fication Of Vehicle Repair" procedure.

1. Ignition "OFF".

2. Disconnect the wheel speed sensor harness connector.

3. Connect resistance (approx. 100Q ) to the wheel speed sensor signal circuit.

4. Measure waveform of the wheel speed sensor signal harness while turnning the wheel.
Specification :
High : Approx. 1.4V

Low : Approx. 0.7V (In case that 100Q resistance is used)

[L| NOTE

Voltage of the waveform can be calculated by using following expression.
Voltage = Resistance x Current (High : 1.4mA, Low : 0.7mA)
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Power

DC 12V Ground

Wheel Sensor

Resistance
(100Q) [ )

—

Oscilloscope

[¢]

f)/\/,/—\\\%
Tone Wheel

SGHBR7526N

5. Is the measured waveform within specifications and no missing signal?

YES

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL, FR, RL, RR) and/or HECU’s
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor
connection, bending, corrosion, contamination, deterioration, or damage.

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU
and then go to "Verification Of Vehicle Repair" procedure.

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, replace
Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR epseaos

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 20kmh. (12.4mph))

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -98 BRAKE SYSTEM

DTC C1202 WHEEL SPEED SENSOR FRONT-LH INVALID/NO SIGNAL
DTC C1205 WHEEL SPEED SENSOR FRONT-RH INVALID/NO SIGNAL
DTC C1208 WHEEL SPEED SENSOR REAR-LH INVALID/NO SIGNAL
DTC C1211 WHEEL SPEED SENSOR REAR-RH INVALID/NO SIGNAL

COMPONENT LOCATION  essessot

SGHBR6507D

GENERAL DESCRIPTION  eeeroesc

The wheel speed sensor is the essential component the ABS ECU uses to calculate vehicle speed and to determine
whether wheel lock occurs.

For example, rear wheel speed signal is used as a referecnce value, for vehicle speed, in front wheel drive vehicles, and
if a difference between front and rear wheel speed occurs, then ABS control is performed.

Wheel speed sensor is active hall-sensor type.

HALL,
MR
SENSOR

SGHBR6508D

DTC DESCRIPTION  esis2acs

The ABS ECU monitors the wheel speed sensor signal continuously.

This code is set when wheel speed sensor signal is missing, continuously indicates a too low wheel speed or when the
ABS control cycle is continued abnormally.

Warning lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed
is more than 10 km/h (6.2mph).
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DTC DETECTING CONDITION  eieasae

Item Detecting Condition Possible cause
St[r);ggy Signal Comparison Monitoring
Monitoring Continuously (once per loop), but not checked
Period during diagnostics mode.
Vehicle Speed = 10 km/h (6.2mph)
(Drive-Off Detection)
A failure is detected at all wheel speed sensors
with a speed of lower than 2 km/h if the speed of
the fastest wheel (Vamx) is continuously above
10 km/h longer than 180 s.
- The monitoring function is always started
if Vmax drops below 10 km/h or if Vmin
reaches 2 km/h (1.2mph) .
Vehicle Speed = 15 km/h (9.3mph)
(Drive-Off Detection)
A failure is detected at all wheel speed
sensors with a speed of lower than 6 in case
of the following condition.
1. Immediately if the speed of a non-driven Improper installation of
wheel reaches 15km/h. wheel speed sensor
2. Immediately if the speed of a fastest wheel(Vmax) Abnormal Rotor and
Case 1 reaches 15km/h without detected overspinning. wheel bearing
3. The speed of a fastest wheel(Vmax) is Faulty Wheel speed
Enable continuously above 15km/h with overspinning sensor(FL, FR, RL, RR)
Conditions detected by deceleration phaes. Faulty HECU

4. The speed of a fastest wheel(Vmax) is continuously

above 15km/h with detected overspinning.
- The monitoring function is always started if Vmax

drops below 7 km/h (4.3mph) and Vref drops below

6 km/h (3.7mph) , and it is stopped if Vref reaches
6 km/h. The entry of the monitoring function may
be delayed up to 5s if Vmin 7 km/h has been

detected before. The monitoring function is stopped

if the fastest wheel reaches 13 km/h (8.1mph)
and no gaspedalactivity is recognized.
Vehicle Speed = 15 km/h (Extended Wheel
Speed Comparison)
A failure is detected at all wheel speed
sensors satisfied with the following conditions
for more than 120s.
1) Vmax = 15km/h (9.3mph) and Vmin
= (0.4 * Vmax)
2) Vmax = 40km/h (24.9mph) and Vmin
= (0.6 * Vmax)
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Item Detecting Condition Possible cause
St?;((a:gy * Long-Time Monitoring
M(;rg:ic;réng « Once per loop during active ABS control
¢ A failure is detected if the duration of permanent
pressure reduction or pressure holding
Case 2 phases exceeds for 28s.
Enable
Conditions EI NOTE
The low voltage information will be stored instead
of the wheel speed sensor failure when the failure
is detected and the power supply voltage is below
8.0+0.5V.
» Sensor failure when ABS is inactive
1) Single wheel speed sensor failure
The ABS/TCS/ESP functions are deactivated.
The ABS/TCS/ESP warning lamps are activated
and the EBD warning lamp is not activated.
2) Multiple wheel speed sensor failure
The EBD/ABS/TCS/ESP functions are
deactivated.
The EBD/ABS/TCS/ESP warning lamps
are activated.
e Sensor failure during active ABS control
Fail Safe 1) One front wheel speed sensor failure
Deactivate ABS on affected wheel.
After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
2) One rear wheel speed sensor failure
Reduce brake pressure on rear axle.
After active ABS control, deactivate all control
functions but EBD on completion of ABS cycle.
3) Multiple wheel speed sensor failure
The EBD/ABS/TCS/ESP functions are
deactivated.
The EBD/ABS/TCS/ESP warning lamps
are activated.
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MONITOR SCANTOOL DATA  enecr

1. Engine "ON".

2. Connect scantool to Data Link Connector(DLC).

3. Start and drive vehicle in gear and maintain vehicle speed at or above 40km/h. (24.9mph)

4. Monitor the "WHEEL SPD SNSOR(FL, FR, RL, RR)" parameter on the Scantool.

Specification : Compare with other parameters related to wheel speed sensor.
If it is the same as other parameters, it is in normal condition.

1.3 CURBENT DATA a7-36 1.2 CURRENT DATA
n 255 ¥WHEEL ZPD ENZR-FL Krnh A
* (BATTERY VOLTAGE 13.4 v
EIUHEEL SPD SNSE-FL 48  knsh |
* JHEEL SPD SNSE-FR 48  knh
* (JHEEL SPD SNSR-RL 48  kmsh =
* JHEEL SPD SNSE-RR 48  knsh 255 WHEEL SPD SHSR-FR Knsh
STEERING SHSR-1(ESP)
STEERING SNSR-2(ESP)
STEERING SHSE-N(ESP)
Y 8 Y
|FIH | |PF|RT| |FULL| |GRPH| |RCRD| J_LIST [T+13]1 [6.8 51 FIX HOME
SGHBR7524L
1.3 CURRENT DATA a7-36 1.2 CUBRRENT DATA
Y 255 *YHEEL SPFD SNSR-FL Ensh | &
* |[BATTERY VOLTAGE 13.4 vV
EAWUHEEL SPD SHSR-FL 32  knh |[[]
* |WHEEL SPD SNSR-FR 51  knh [’ﬁ\\
* |WHEEL SPD SNSR-RL 51  knh a NP4 Loy
* |WHEEL SPD SNSR-RR 51  knh 255 WHEEL SPD SNSE-FR KEnh
STEERING SNSE-1(ESP)
STEERING SNSR-Z(ESP)
STEERING SNSE-N(ESP)
Y H Y
|FIX | [PART | |FULL| |GRPH| [RCRD| [LIST|[T+131 [6.8 8] [FIX | [HOME]

Fig 1) Test Condition : Drive vehicle at a speed of 40km/h or more. (24.9mph or more) Normal Data

Fig 2) Test Condition : Drive vehicle at a speed of 40km/h or more. (24.9mph or more) Normal Graph
Fig 3) Test Condition : Drive vehicle at a speed of 51km/h or more. (31.6mph or more) Abnormal Data
Fig 4) Test Condition : Drive vehicle at a speed of 51km/h or more. (31.6mph or more) Abnormal Graph

SGHBR7525L
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5. Is parameter displayed within specifications?
=S

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL, FR, RL, RR) and/or HECU’s
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor
connection, bending, corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then
go to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection” procedure.

COMPONENT INSPECTION  ecairrca

1. Ignition "OFF".

2. Disconnect the wheel speed sensor harness connector.

3. Connect resistance (approx. 100Q ) to the wheel speed sensor signal circuit.

4. Measure waveform of the wheel speed sensor signal harness with turnning the wheel.

Specification :
High : Approx. 1.4V
Low : Approx. 0.7V (In case that 100Q resistance is used)

(L] noTE
Voltage of the waveform can be calculated by using following expression.
Voltage = Resistance x Current (High : 1.4mA, Low : 0.7mA)

Power

pC 12V Ground

Wheel Sensor

Resistance

(100Q) [ ]
,7

Oscilloscope

SGHBR7526N
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -103

5. Is the measured waveform within specifications?
=S

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL, FR, RL, RR) and/or HECU'’s
connector or was repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor
connection, If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected,
replace HECU and then go to "Verification of Vehicle Repair" procedure.

Check for improper installation of wheel speed sensor. If NG, repair as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Check for damage of rotor teeth or wheel bearing. If NG, repair as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Substitute with a known-good Wheel speed sensor and check for proper operation. If problem is corrected, replace
Wheel speed sensor and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eorseer

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 40kmh. (24.9mph))

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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DTC C1235 PRIMARY PRESSURE SENSOR-ELECTRICAL
DTC C1236 SECONDARY PRESSURE SENSOR-ELECTRICAL

COMPONENT LOCATION  eercscas

SGHBR6516D

GENERAL DESCRIPTION  ecrapgcr

The two pressure sensors, installed in the master cyclinder, sense the brake oil pressure to judge driver’s brake intention
when ESP is operating.

DTC DESCRIPTION  eacosico

The pressure sensor signals are read via A/D converter once per loop.

Each unfiltered input signal value is monitored to be in the range of 5% sensor supply voltage input signal value
95% sensor supply voltage.

There is no restriction of the pressure sensor output voltage if the specified operating range is reached or exceeded.
The signal can therefore reach into a fault area without any fault being present in the sensor.

A failure is detected if the output signal stays in one of the fault areas longer than the monitoring time.
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DTC DETECTING CONDITION  e7esraos

Item

Detecting Condition

Possible cause

Case 1

DTC
Strategy

Sensor Supply Voltage Monitoring

Monitoring
Period

Once per loop

Enable
Conditions

A failure is detected if the external sensor supply
voltage is out of the 5.0+0.1V for more than 50ms.

Fail Safe

The TCS/ESP functions are deactivated.

The TCS/ESP warning lamps are activated.

- The low voltage information will be stored instead of
the sensor supply voltage failure when the failure is
detected and the supply voltage is below 8.0+0.5V.

Case 2

DTC
Strategy

Pressure Sensor Signal Monitoring

Monitoring
Period

Continuously(once per loop), but not checked if
the sensor supply voltage is out of range, started
after a signal settling time of 0.5s if the sensor
supply voltage is valid again.

Enable
Conditions

A failure is detected if the output voltage is in

the lower fault area ( 0.0V pressure sensor
output voltage  0.25V ) for 0.1s.

A failure is detected if the output signal is in the
upper fault area ( 4.75V ~ pressure sensor output
voltage 5.0V ) for 0.1s and a positive signal step
of A output signal  46.0 V/s was detected.

A failure is detected if the output signal is in

the upper fault area ( 4.75V < pressure sensor
output voltage < 5.0V ) for 0.5s and no positive
signal step was detected.

A failure is detected if the output signal is in the
upper fault area (4.75V  pressure sensor output
voltage 5.0V ) for 60s and the output voltage of the
redundant pressure sensor is higher than 2.8 V.

Fail Safe

The TCS/ESP functions are deactivated.
The ACC (Adaptive Cruise Control) function
is deactivated.

The TCS/ESP warning lamps are activated.

» Open or short of pressure
sensor circuit

 Faulty pressure sensor

e Faulty HECU
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BR -106 BRAKE SYSTEM
TERMINAL AND CONNECTOR INSPECTION  e7sorens

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

=S

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Power Circuit Inspection” procedure.

POWER CIRCUIT INSPECTION  eopcroca
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "2" of the pressure sensor harness connector and chassis ground.

Specification : Approx. 5V

®

<C126-A>
<C126-B>

1. Pressure Sensor Signal
2. Pressure Sensor Power Supply
3. Pressure Sensor Ground

SGHBR7530N

3. Is the measured voltage within specifications?

M=)

Go to "Ground Circuit Inspection” procedure.

Check for open or short to GND in pressure sensor harness between terminal "2" of the pressure sensor harness
connector and terminal “ 18, 22” of the HECU harness connector. Repair as necessary and then go to "Verification
Of Vehicle Repair" procedure.

If OK, Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU
and then go to "Verification Of Vehicle Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -107

GROUND CIRCUIT INSPECTION  ecosasss
1. Ignition "OFF".
2. Disconnect pressure sensor connector.

3. Measure resistance between terminal "3" of the pressure sensor harness connector and chassis ground.

Specification : Approx. below 1Q

<C126-A>

<C126-B> 1. Pressure Sensor Signal

2. Pressure Sensor Power Supply
3. Pressure Sensor Ground

SGHBR7531N

4. Is the measured resistance within specifications?

YES
Go to "Signal Circuit Inspection" procedure.

Check for open or short in pressure sensor harness between terminal "3" of the pressure sensor harness connector
and terminal "19, 21" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle
Repair" procedure.
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BRAKE SYSTEM

SIGNAL CIRCUIT INSPECTION  eoooseer

1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal (Pressure Sensor “ A” : 20, Pressure Sensor “ B” : 23) of the HECU harness

connector and chassis ground.

Specification : Approx. 0.5V

<F56>

n ml
B[ [ 2 [ o [s] [6] 7] [6] 5] [2] [3] ]2
ERERERERE R ERE R E R E R

20. Pressure Sensor "A" Signal
23. Pressure Sensor "B" Signal

[N} [N}

3. Is the measured voltage within specifications?

YES

SGHBR7532N

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and

then go to "Verification Of Vehicle Repair" procedure.

Check for open or short in pressure sensor harness between terminal "1" of the pressure sensor harness connector
and terminal (Pressure Sensor “ A” : 20, Pressure Sensor “ B” : 23) of the HECU harness connector. Repair as
necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -109

COMPONENT INSPECTION  esrrcara
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "1" of the pressure sensor harness connector and chassis ground.

Specification : Approx. 0.5V

<C126-A>

<C126-B> 1. Pressure Sensor Signal
1 2. Pressure Sensor Power Supply
3. Pressure Sensor Ground
312
@

SGHBR7533N

3. Is the measured voltage within specifications?

YES

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
Of Vehicle Repair" procedure.

Substitute with a known-good pressure sensor and check for proper operation. If problem is corrected, replace
pressure sensor and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ews7pa9

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -110 BRAKE SYSTEM
IDTC C1237 PRESSURE SENSOR-SIGNAL

COMPONENT LOCATION  eseoceso

SGHBR6516D

GENERAL DESCRIPTION  e7er2con

The two pressure sensors ,installed in the master cyclinder, sense the brake oil pressure to judge driver’s brake intention
when ESP is operating.

DTC DESCRIPTION  escceess

The pressure sensor signal has an offset which is given by the specified sensor offset, an offset due to the sensor wiring
and an offset due to the signal conditioning circuit in the ECU.

The total pressure sensor signal offset is calculated by lowpass filtering the sensor signal and it is stored in the non-volatile
memory of the ECU. After each power-on reset the offset calculation starts with the stored offset value of the last ignition
cycle. A failure is detected if the calculated pressure sensor signal offset is out of range.

The pressure sensor signal is filtered by a hardware low-pass filter in the ECU. This filtered signal is then connected to
an A/D converter. The MCU reads the pressure sensor signal once per loop from the A/D converter.

A failure is detected if the pressure sensor signal noise is out of valid range or there is too high difference between both
pressure sensor signals.
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DTC DETECTING CONDITION  essraoee

Item Detecting Condition Possible cause
DTC . o
Strategy Signal Offset Monitoring
Once per loop, but not checked
oo 1) if a checksum failure of the stored offset
Monitoring .
Period values is detected
2) if the sensor supply voltage is out of range
3) if the pressure sensor signal is out of range
Case 1 - - -
A failure is detected if the absolute value of
Enable i
Conditions the calculated pressure sensor signal offset
is higher than 8.0 bar.
The TCS/ESP functions are deactivated.
. The ACC (Adaptive Cruise Control) function
Fail Safe . ;
is deactivated.
The TCS/ESP warning lamps are activated.
DTC . .
Strategy Noise Monitoring
Once per loop when no control cycle is
active but not checked
1) If the sensor signal is out of range, if a
driver brake apply is detected
2) if the HBA(Hydraulic Brake Assist) function
Monitoring is deactivated, i
Period 3) during activated pump motor High frequency
Case 2 4) if the sensor supply voltage is out of range interferences at pressure
5) during diagnostics mode. (started after a signal sensor signal
settling time of 3.0 s after power-on reset Faulty pressure sensor
or after a signal settling time of 0.5 s if the Faulty HECU
sensor supply voltage is valid again)
Enable A failure is detected if the value of integrated
o signal noise exceeds 195mV for 70~280ms
Conditions . .
depending on noise level.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
DTC L
Strategy Redundancy Monitoring
Once per loop, but not checked
1) if the sensor supply voltage is out of valid range
Monitoring 2) if the pressure sensor signals are out of range
Period 3) after a pressure sensor failure is detected.
(started after a signal settling time of 0.5 s if
Case3 the sensor supply voltage is valid again)
A failure is detected if the difference between
Enable . : .
Conditions both pressure sensor signals is continuously
higher than 20 bar for 0.5s.
The TCS/ESP functions are deactivated.
. The ACC (Adaptive Cruise Control) function
Fail Safe . ;
is deactivated.
The TCS/ESP warning lamps are activated.
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BR -112 BRAKE SYSTEM
TERMINAL AND CONNECTOR INSPECTION  eapacsra

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

=S

Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

Go to "Signal Circuit Inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eeorooas
1. Ignition "ON"  Engine "OFF".
2. Put and release the brake pedal several times.

3. Measure voltage, waveform between terminal "20,23" of the HECU harness connector and chassis ground.

Specification :
0.5V ~ 4.4V
Approx. 0.5V (in case of no braking)

s PRGN CEEMD 268 S CHEO.5Y
r||—||—||—||—||—||—||—||—||—||—||—||—||—|
By o [2o g [e7] [ee] [25] [24] [28] [22 [2f o9 oof fug] 7]

bol [l [ [ (2 [ [ [3d|[d [7 [l BT B4 [
[N} [N}

20. Pressure Sensor A Signal
23. Pressure Sensor B Signal

_m Iéooﬁl |'cuﬁs |.|R.-STl| IﬁEdDI '| HENU '|

Normal waveform of pressure sensor with braking

SGHBR7534N
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -113

4. Is the measured voltage within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for open or short in pressure sensor harness between terminal "1" of the pressure sensor A,B harness
connector and terminal "20,23" of the HECU harness connector. Repair as necessary and then go to "Verification
Of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  Eiscasoo
1. Ignition "ON"  Engine "OFF".
2. Put and release the brake pedal several times.

3. Measure voltage, waveform between terminal "1" of the pressure sensor (primary and secondary) harness connector
and chassis ground.

Specification :
0.5V ~ 4.4V
Approx. 0.5V (in case of no braking)

1. Pressure Sensor Signal
il 1 2. Pressure Sensor Power Supply :
3. Pressure Sensor Ground I e

b

Il voLp | [ZooM| [CURS | [R-ST| [RECD] [HENU]

Normal waveform of pressure sensor with braking

SGHBR7535N

4. Is the measured voltage, waveform within specifications?

YES

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
Of Vehicle Repair" procedure.

Substitute with a known-good pressure sensor and check for proper operation. If problem is corrected, replace
pressure sensor and then go to "Verification Of Vehicle Repair” procedure.
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BR -114 BRAKE SYSTEM

VERIFICATION OF VEHICLE REPAIR  eosroses

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.
4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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IDTC C1259 STEERING ANGLE SENSOR-ELECTRICAL

COMPONENT LOCATION  esasraip

SGHBR6529D

GENERAL DESCRIPTION  ecasocre

The Steering wheel angle sensor uses two sensors ( A-sensor and B-sensor ) to determine the direction of the rotation.
The main components of each sensor are LED, photo transistor and slit plate. The slit plate, which has 45 holes, is
installed between LED and photo transistor, and generates signals if slit plate rotates according to the steering wheel
rotation. The sensor signals are generated by photo transistor which is driven whenever the light passes through the
holes.

The HECU detects operating speed and direction of the steering wheel by this input signal, and this signal is used as
input signal for anti-roll control.

DTC DESCRIPTION E5D9B323

The conformance of the yaw rate, lateral acceleration and steering angle signals dynamic is monitored by comparison of
the signal shifts during curves.

The function is started when a curve is detected after driving straight ahead for at least 1 s. A curve is detected if 2 of the
3 signals exceed the following thresholds : (1.|Filtered yaw rate|] 4.0 °/ s, 2.|Filtered lateral accel.| 0.15 g, 3.|Filtered
steering angle] 1.0° )

Due to the varying timing of signal changes, integrators are used to accumulate the signal’s deviations from straight ahead
driving. The signal changes are integrated separately. The integrated values are compared after a settling time of 2s.
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BRAKE SYSTEM

DTC DETECTING CONDITION  esacsars

Item

Detecting Condition

Possible cause

Case 1

DTC
Strategy

Sensor Supply Voltage Monitoring

Monitoring
Period

Once per loop

Enable
Conditions

A failure is detected if some signal voltage
stays in abnormal voltage range(voltage 4.40V
and 2.30V  voltage 2.70V and voltage
1.10V) for more than 224ms.

Fail Safe

The TCS/ESP functions are deactivated.

The TCS/ESP warning lamps are activated.

- This monitoring is not done when power-supply
state is not normal.

Case 2

DTC
Strategy

Signal Comparison Monitoring of Yaw rate, Lateral
acceleration and Steering wheel angle sensor

Monitoring
Period

After a signal settling time of 3.0 s after power-on reset.
Each time when a change from straight ahead
driving into a curve is detected at vehicle speed
above 10.8 kph, but not checked.

1. If the sensor supply voltage is out of range, during
skidding, reverse driving or if ESP is deactivated.

Enable
Conditions

A failure is detected during a detection time if one
integrator value is below the integrator “ low”
threshold (indicating insufficient signal dynamic)
while the integrator values of the 2 other signals
are higher than the ” high” thresholds.

- Detection time

1. 1 loop(7ms) - at vehicle speed 100 kph

2. 1 loop + 1s * (vehicle speed -100 kph) / 25 kph
- at 100 kph  vehicle speed 200 kph

3. 4s - at vehicle speed 200 kph

- Low threshold

1. Yaw rate - 1.30 °/ s2

2. Lateral acceleration - 0.02 g

3. Steering angle - 0.17 °

- High threshold

1. Yaw rate - 5.70 °/ s2

2. Lateral acceleration - 0.16 g

3. Steering angle - 3.40 °

Fail Safe

The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.

* Open or short of steering
wheel sensor circuit

» Faulty steering wheel
sensor

MONITOR SCANTOOL DATA  essenops

4,

Connect scantool to Data Link Connector(DLC)

Engine "ON".

Turn the steering wheel to the left or right.

Monitor the "STEERING SNSR" parameters on the Scantool.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-117

1.3 CURBENT DaTnA 1136

i
ENSTEERING SNSRE-1C( ESFP ) HIGH

¥ |STEERING SNSR-Z2(ESP) HIGH

¥ |STEERING SMSR-NCESP) HIGH u
G—-5SNSR LATERAL (ESP) -8.81G
G—-SNSR YAWRATE (ESP) -1 d
ABS WABRNING LAMP ON

EBD(’ P' LAMP ) WARN LAMNP OFF
TCS-ESP WARNING LAMP ON

T
[FIX | [PART | |FULL| | GRPH| [RCRD |
Fig 1) Test Condition : Ignition "ON" & Engine "ON".
Normal data

SGHBR7526L

5. Whenever steering wheel is turned, is the steering sensor’s scantool data changed?
YES

Fault is intermittent caused by poor connection in steering sensor harness and/or HECU'’s connector or was re-
paired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection™ procedure.

TERMINAL AND CONNECTOR INSPECTION  eassrsco

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

=S

Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

Go to "Power Circuit Inspection™" procedure.
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BR -118 BRAKE SYSTEM

POWER CIRCUIT INSPECTION  ecsipess

1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "2" of the steering wheel angle sensor harness connector and chassis ground.

Specification : Approx. B+

<M56>
1. STN Signal
2. Power Supply (IG1)
1 3. Ground
4.ST2 Signal
5 | 4 | 312 5.ST1 Signal

SGHBR7537N
3. Is the measured voltage within specifications?
YES
Go to "Ground Circuit Inspection" procedure.

Check for open or short to GND in steering angle sensor harness between terminal 7" of the HECU harness
connector and terminal "2" of the steering angle sensor harness connector. Repair as necessary and then go to
"Verification Of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  eoorsos3s
1. Ignition "OFF".
2. Disconnect steering wheel angle sensor connector.

3. Measure resistance between terminal "3" of the steering wheel angle sensor harness connector and chassis ground.

Specification : Approx. below 1Q

<M56>
1. STN Signal
2. Power Supply (IG1)
1 3. Ground
4. ST2 Signal
5 | 4 | 312 5.ST1 Signal

SGHBR7538N
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-119

4,

Is the measured resistance within specifications?

M=)

Go to "Signal Circuit Inspection” procedure.

Check for open or short in steering wheel angle sensor harness between terminal "3" of the steering angle sensor
harness connector and terminal "5" of the HECU harness connector. Repair as necessary and then go to "Verification
of vehicle Repair” procedure.

SIGNAL CIRCUIT INSPECTION  ezassrac

1. Ignition "ON"  Engine "ON".

2. Turn the steering wheel to the left or right.

3. Measure signal waveform between terminal "3,28,30" of the HECU harness connector and chassis ground.
Specification :

High : 2.7~4.4V
Low : 1.1~2.3V

rk_ M 10v ECEE M 16V FR 1.au CHEB1.8 VY

[horn| RBLa [UOLT] [GND | [CHNL] [MENU] [HoLD| m ' |-UOLT|-|GI-'ID -| |(-3HN-L|-| r1E-Nu-|

Fig 1) Test Condition : Ignition "ON" & Engine "ON". Normal data ( Approx. High : 3.5V, Low : 1.5V)
Fig 2) Test Condition : Ignition "ON" & Engine "ON". Normal data ( Approx. High : 3.5V, Low : 1.5V)

SGHBR7539N

<F56>
O
I_II_II_II_II_II_II_II_II_II_II_II_IIFIITI 3. STN Signal
B o [oof [e8] [o7] [e6] [25] [24] [23] [22| [ea] [eof [nof Jlag [27] 28.ST1 Signal

ME @ E @@ EEBEBE 6 E 30. ST Signal
|} |}

SGHBR7540N

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BR -120 BRAKE SYSTEM

4. Is the measured signal waveform within specifications?

=S

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for open or short in steering wheel angle sensor harness between terminal "1, 4, 5" of the steering wheel
angle sensor harness connector and terminal "3, 30, 28" of the HECU harness connector. Repair as necessary and
then go to "Verification Of Vehicle Repair" procedure.

If OK, Go to "Component Inspection” procedure.

COMPONENT INSPECTION  Esrappce
1. Ignition "ON"  Engine "ON".
2. Turn the steering wheel to the left or right.

3. Measure signal waveform between terminal "1,4,5" of the steering wheel angle sensor harness connector and chassis
ground.

Specification :
High : 2.7~4.4V
Low : 1.1~2.3V

FR B 1ev S cHB 1.8V

G 1.0 v

..... : STJ.

[hoLp] B30 [VOLT] [GND | [CHNL] [MENU] HoLp | [REGRY [voLT | [éND | [CcHNL] [MENU |

Fig 1) Test Condition : Ignition "ON" & Engine "ON". Normal data ( Approx. High : 3.5V, Low : 1.5V)
Fig 2) Test Condition : Ignition "ON" & Engine "ON". Normal data ( Approx. High : 3.5V, Low : 1.5V)

SGHBR7539N
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<M56>
1. STN Signal
1 2. Power Supply (IG1)

3. Ground
5 | 4 | 3 4. ST2 Signal

5. ST1 Signal
¢

4. Is the measured signal waveform within specifications?

SGHBR7591N

YES

Fault is intermittent caused by poor connection in steering sensor harness and/or HECU'’s connector or was re-
paired and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure.

Substitute with a known-good steering wheel angle sensor and check for proper operation. If problem is corrected,
replace steering wheel angle sensor and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esuusa7

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -122 BRAKE SYSTEM
IDTC C1260 STEERING ANGLE SENSOR-SIGNAL

COMPONENT LOCATION  ecricope

SGHBR6529D

GENERAL DESCRIPTION  eicasoca

The Steering wheel angle sensor uses two sensors ( A-sensor and B-sensor ) to determine the direction of the rotation.
The main components of each sensor are LED, photo transistor and slit plate. The slit plate, which has 45 holes, is
installed between LED and photo transistor, and generates signals if slit plate rotates according to the steering wheel
rotation. The sensor signals are generated by photo transistor which is driven whenever the light passes through the
holes.

The HECU detects operating speed and direction of the steering wheel by this input signal, and this signal is used as
input signal for anti-roll control.

DTC DESCRIPTION E6BC97D8

This monitoring function monitors the changing point of N-signal with measured steering angle from ST1 and ST2. If
N-signal changing point differs more than 4degree, the failure is detected.

This monitoring function is prepared for the possibility of temporary SWAS(steering wheel angle sensor) signal defect
caused by the power-supply or external environments. Because SWAS signal is not guaranteed for all situations that
ESP-ECU working is guaranteed.

A failure is set if unplausible steering wheel angle sensor signal is detected.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

ABS (ANTI-LOCK BRAKE SYSTEM)

021 62 99 92 92

BR -123

DTC DETECTING CONDITION  epssssen

Item Detecting Condition Possible cause
DTC . . oo
Strategy N-Signal Consistency Monitoring
Monitoring
Period Once per loop
N signal changing point must be specified position
compared with last changing point.
If the changing point differs more than 4degree,
Enable the failure is detected.
Case 1 " - To avoid miss detection of failure, Changing
Conditions . LT .
point monitoring ignores the short term changing
(less than 70ms).
If N signal does not change more than 352
degree, failure is fixed. )
- - » Open or short of steering
The TCS/ESP functions are deactivated. wheel sensor circuit
. The TCS/ESP warning lamps are activated. « Faulty steerinag wheel
Fail Safe . T y g
- This monitoring is not done when power-supply sensor
state is not normal.
Die Power-Supply-Short-Term-Defect Monitorin
Strategy PRIy 9
Monitoring
Period Once per loop
Difference between measured steering-angle and
Case 2 Enable expected-steering angle exceeds 6 degree.
o Too high velocity of steering-angle is measured.
Conditions . ’ . .
Expecting-steering-angle is made while power-supply
state is out of range.
. The TCS/ESP functions are deactivated.
Fail Safe

The TCS/ESP warning lamps are activated.
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St?a1t—ggy « Signal Plausibility Monitoring
« Continuously(once per loop) if the vehicle speed is
above 10.8kph(6.7mile), but not checked.
1) during detected low voltage
Monitoring 2) during maneuvers with variable speed
Period and steering
3) during skidding or during reverse driving
started after a signal setting time of 1.8s
after power-on reset.
« A failure is detected during steady-state straight
ahead driving if one of the following conditions
is true longer than 1.75s.
1) |[longitudinal acceleration] 0.1g AND
Case 3 |difference| 3.0
2) -0.1g longitudinal acceleration -0.05g
OR 0.0g longitudinal acceleration 0.1g
Enable AND |differen'ce|. 6.0 '
Conditions 3) -0.05g longitudinal acceleration 0.0g
AND|difference| 9.0
- The difference : the difference between
the reference signal and the steering
angle sensor signal.
- A steering angle reference signal is calculated
from the wheel speeds, the lateral acceleration
and the yaw rate to observe the steering
wheel angle sensor.
Fail Safe e The TCS/ESP funct.ions are deactivat.ed.
e The TCS/ESP warning lamps are activated.

MONITOR SCANTOOL DATA  ezo7a0¢

1. Connect scantool to Data Link Connector(DLC)

2. Engine "ON".

3. Turn the steering wheel to the left or right.

4. Monitor the "STEERING SNSR" parameters on the Scantool.

1.3 CURRENT DaTrA 1136

1.2 CURRENT DaATaA

|l ¥STEERING SHSR(ST.1)

M STEERING SHNSR-1( ESP) HIGH

WAV

¥

¥ |ETEERING SNSR-Z(ESP) HIGH HIGH

¥ |STEERING SHSR-N(ESP) HIGH u
G-SN3SR LATERAL (ESP) -8.81G
G-5SNSE YAWRATE (ESP2 -1 d STEERING 3NSR(5T.Z)
ABE WABNING LaMP [y |

EBD( ' P’ LAMP ) WARN LAMP OFF HIGH _____1_j1/1fLJ{1L____'X

TCS~ESP WARNING LAMP ON

FIX | [PaRT| [FULL] | GRPH| |RCRD | |FIx |

WWW.DIGITALKHODRO.COM

SGHBR7527L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92
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1.2 CURRENT DATaA
¥STEERING SNSR(5T.1)

AW VLA

HIGH

STEERING SNSR(ST.Z2)

HIGH

FIY |
Fig 1) Test Condition : Ignition "ON" & Engine "ON". Normal data
Fig 2) Test Condition : Ignition "ON" & Engine "ON". Normal graph
Fig 3) Test Condition : Ignition "ON" & Engine "ON". Abnormal graph

SGHBR7592N

5.  Whenever steering wheel is turned, is the steering sensor’s scantool data changed ?

YES

Fault is intermittent caused by poor connection in steering sensor harness and/or HECU’s connector or was re-
paired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection™" procedure.

TERMINAL AND CONNECTOR INSPECTION  ees2saoe

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Power Circuit Inspection” procedure.
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BR -126 BRAKE SYSTEM

SIGNAL CIRCUIT INSPECTION  eocossse
1. Ignition "ON"  Engine "ON".
2. Turn the steering wheel to the left or right.

3. Measure signal waveform between terminal "3, 28, 30" of the HECU harness connector and chassis ground.

Specification : Check the voltage range (HIGH : 2.9+0.1V ~ 4.4£0.1V LOW : 1.2+0.1V ~ 2.1+£0.1V) of
the sensor signal in case of turning left, turning right, center position.
If normal waveforms such as figl, 2, 3 are detected in each condition, It is normal.

ri BN rev HEEE [N 18v FR_ENlieov NONEE MO 1ev | re EN0rev NEEE oimiau

'L%_U_L__fu_i__ S

STl 5T ”
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[ (oLt ] [cn | [chML] [nenL) [1oLn | [EIG [VoLT| (o | [cre ] || [ioon | [EEETY [oowt | [ene | [cim] ri
Fig2 Fig3

Fig 1) Normal waveform of steering angle sensor while turinig left after ENG "ON" : Output signal change
("LOW" — "HIGH") is detected first in ST1.

Fig 2) Normal waveform of steering angle sensor while turinig right after ENG "ON" : Output signal change
("LOW" — "HIGH") is detected first in ST2.
Fig 3) Normal waveform of steering angle sensor being center position after ENG "ON" : Output signal change

("HIGH (approx 3.5V)" — "LOW)" is detected when steering wheel is passing by on center position.
% "LOW" : approx 1.5V, "HIGH" : approx 3.5V.

SGHBR7542N
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -127

4. Is the measured signal waveform within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for open or short in steering wheel angle sensor harness between terminal "1, 4, 5" of the steering angle
sensor harness connector and terminal "3,28,30" of the HECU harness connector. Repair as necessary and then go
to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  eaicesnz
1. Ignition "ON"  Engine "ON".
2. Turn the steering wheel to the left or right.

3. Measure signal waveform between terminal "1, 4, 5" of the steering wheel angle sensor harness connector and
chassis ground.

Specification : Check the voltage range (HIGH : 2.9+0.1V ~ 4.4+0.1V LOW : 1.2+0.1V ~ 2.1+0.1V) of
the sensor signal in case of turning left, turning right, center position.
If normal waveforms such as figl, 2, 3 are detected in each condition, It is normal.
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Fig 1) Normal waveform of steering angle sensor while turinig left after ENG "ON" : Output signal change
("LOW" — "HIGH") is detected first in ST1.

Fig 2) Normal waveform of steering angle sensor while turinig right after ENG "ON" : Output signal change
("LOW" — "HIGH") is detected first in ST2.

Fig 3) Normal waveform of steering angle sensor being center position after ENG "ON" : Output signal change
("HIGH (approx 3.5V)" — "LOW)" is detected when steering wheel is passing by on center position.

¥ "LOW" : approx 1.5V, "HIGH" : approx 3.5V.

SGHBR7542N
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BR -128 BRAKE SYSTEM
<M56>
1. STN Signal
1 2. Power Supply (IG1)
3. Ground
5 | 4 | 3 4.ST2 Signal
5. ST1 Signal

4. Is the measured signal waveform within specifications?

SGHBR7591N

=S

Fault is intermittent caused by poor connection in steering sensor harness and/or HECU'’s connector or was re-
paired and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure.

If STN signal is HIGH on center position, Check for improper installation of steering angle sensor. Repair as
necessary and then go to "Verification Of Vehicle Repair" procedure.

If OK, substitute with a known-good steering angle sensor and check for proper operation. If problem is corrected,
replace steering angle sensor and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eiresra2

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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DTC C1282 YAW RATE LATERAL G SENSOR-ELECTRICAL

COMPONENT LOCATION  eescorco

SGHBR6541D

GENERAL DESCRIPTION  eazcorse

The sensor cluster installed at floor under center console is composed of yaw rate sensor, lateral G sensor, microcontroller
in @ aluminum container.

When the vehicle is turning with respect to a vertical axis the yaw rate sensor detects the yaw rate electroniclly by the
vibration change of plate fork inside the yaw rate sensor. If yaw velocity reaches the specific velocity(4deg/s) after it
detects the vehicle’ yawing, the ESP control is reactivated.

The yaw rate senser outputs OV in case of a trouble.

Sensor cluster has a self diagnosis function, this information is outputted as yaw rate & lateral G signal to HECU through
separate CAN.

The later G sensor senses vehicle’s lateral G.

A small element inside the sensor is attached to a deflectable leverarm by later G. Direction and magnitude of lateral G
loaded to vehicle can be known with electrostatic capacity changing according to lateral G.

The output voltage of the lateral G sensor is 2.5V when the vehicle is at a standstill. Only with lateral G sensor, the ESP
can not be reactivated.

DTC DESCRIPTION  eiosceso

The Sensor Cluster is powered by the ECU via the power supply voltage line.

High voltage is detected immediately by the hardware, if the power supply voltage exceeds 18.0V + 1.0 V and Low voltage
is detected immediately if the power supply voltage drops below 6.5V + 0.5 V.

The HECU receives the signal from Sensor Cluster via CAN bus line. A failure is detected if too many Bus Off event has
occurred, CAN messages monitoring time exceeds the specified duration, the calculated and received checksum values
differ.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

BR -130

021 62 99 92 92

BRAKE SYSTEM

DTC DETECTING CONDITION

EE35D036

Item Detecting Condition Possible cause
DTC . o
Strategy Operating Voltage Monitoring
Monitoring
Period Once per loop
Enable When Vign  18.0V+1.0V is continued for 1 loop(7ms).
Conditions When Vign  6.5V+0.5V is continued for 1 loop(7ms).
The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
Case 1
(L] NOTE
- The Sensor Cluster high or low voltage informations
Fail Safe are only stored if Vmax 20 kph.
- The ECU low voltage information will be stored in-
stead of the Sensor Cluster information when the high
or low voltage is detected by the Sensor Cluster and
a voltage drop at power supply voltage was measured
by the ECU within the last 3.0sec, indicating a failure at
the vehicle electric system.
DTC .
Strategy CAN Bus Off Monitoring
Monitoring
Period Once per loop » Open or short of sensor
: cluster circuit
Case 2 Enable The MCU reset the CAN device after a CAN Bus - Faulty sensor cluster
> Off event occurs. A failure is detected if the Bus Off « Faulty HECU
Conditions ] ; { y
event has occurred 15 times in succession.
The TCS/ESP functions are deactivated.
Fail Safe The TCS/ESP warning lamps are activated.
- The failure is not stored during detected low voltage.
DTC Lateral Acceleration Sensor Monitoring
Strategy
Once per loop, but not checked
1) during active test function of the acceleration
Monitoring sensor module
Period 2) if the sensor supply voltage is out of range
(started after a signal settling time of 0.5 s if
the sensor supply voltage is valid again)
Case 3 A failure is detected if the output signal is_in the
upper fault area ( 4.8V lateral acceleration sensor
output voltage 5.0V ) for 0.1s and | output
Enable signal| 12V/s was detected.
Conditions A failure is detected if the output signal is in the
lower fault area ( 0.0V lateral acceleration sensor
output voltage 0.2V ) for 0.1s and | output
signall  12V/s was detected.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
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DTC
Strategy

Yaw Rate Sensor Monitoring

Monitoring
Period

Once per loop, but not checked

1) during active test function of the yaw rate sensor
module or if the sensor supply voltage is out of
range (started after a signal settling time of 1.0s if
the sensor supply voltage is valid again)

Case 4

Enable
Conditions

A failure is detected if the output signal is in
the upper fault area (4.76V  yaw rate sensor
output voltage 5.0V ) for 0.1s and | output
signal]  14.58V/s was detected.

A failure is detected if the output signal is in
the lower fault area ( 0.0V < yaw rate sensor
output voltage < 0.24V ) for 0.1s and | output
signal]  14.58V/s was detected.

Fail Safe

The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.

DTC
Strategy

Signal Comparison Monitoring of Yaw rate, Lateral
acceleration and Steering wheel angle sensor

Monitoring
Period

after a signal settling time of 3.0 s after power-on reset
each time when a change from straight ahead
driving into a curve is detected at vehicle speed
above 10.8 kph, but not check

1) if the sensor supply voltage is out of range

2) during skidding, reverse driving

3) if ESP is deactivated.

Case 5

Enable
Conditions

A failure is detected during a detection time if one
integrator value is below the integrator “ low”
threshold (indicating insufficient signal dynamic)
while the integrator values of the 2 other signals
are higher than the ” high” thresholds.

- Detection time

1. 1 loop(7ms) - at vehicle speed 100 kph

2. 1 loop + 1s * (vehicle speed -100 kph) / 25 kph
- at 100 kph  vehicle speed 200 kph

3. 4s - at vehicle speed 200 kph

- Low threshold

1. Yaw rate - 1.30 “/ s2

2. Lateral acceleration - 0.02 g

3. Steering angle - 0.17 °

- High threshold

1. Yaw rate - 5.70 °/ s2

2. Lateral acceleration - 0.16 g

3. Steering angle - 3.40 °

Fail Safe

The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
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MONITOR SCANTOOL DATA  es7oarsc

1. Connect scantool to Data Link Connector(DLC)

2. Engine "ON".

3. Maintain the vehicle standing still.

4. Monitor the "Lateral Acceleration Sensor, Yaw Rate Sensor" parameter on the Scantool.
Specification :

Approx. Lateral Acceleration Sensor : -0.01G
Approx. Yaw Rate Sensor : -1 deg/s

1.3 CURRENT DATA 11736
i
E]ISTEERING SNSR-1( ESP) HIGH
% [STEERING SNSR-2(ESP) HIGH
% |[STEERING SHSR-N(ESP) HIGH =
G-SNSE LATERAL (ESP) -8.81G
G-SNSE YAWBATE (ESP) -1 deg’s
ABS WARNING LAMP ON
EBDC’ P’ LAMFP ) WARN LAMP OFF
TCS/ESP WARNING LAMP ON
¥
[F1X | [PaRT| |FULL| [ GRPH| [RCRD |
Fig 1) Test Condition : Engine "ON".
Normal data
[ NOTE

The parameters will be fixed when there is open in yaw & lateral G sensor circuit.

Is parameter displayed within specifications?

=S

SGHBR7528L

Fault is intermittent caused by faulty sensor cluster and/or faulty HECU or was repaired and HECU memory was

not cleared. Go to "Verification Of Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.
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TERMINAL AND CONNECTOR INSPECTION  ersssass

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Power Circuit Inspection™" procedure.

POWER CIRCUIT INSPECTION  emcsess
1. Ignition "ON"  Engine "ON".

2. Measure voltage between terminal "1" of the sensor cluster harness connector and chassis ground.

Specification : Approx. B+

<F34>

1. Power Supply (B+)
2.CAN 'H'
3.CAN 'L
5. Ground

SGHBR7545N

3. Is the measured voltage within specifications?

YES
Go to "Ground Circuit Inspection” procedure.

Check for open or short to GND in sensor cluster harness between terminal "1" of the sensor cluster harness
connector and terminal "6" of the HECU harness connector. Repair as necessary and then go to "Verification of
vehicle Repair" procedure.
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GROUND CIRCUIT INSPECTION  ersBsssc
1. Ignition "OFF".
2. Disconnect sensor cluster connector..

3. Measure resistance between terminal "5" of the sensor cluster harness connector and chassis ground.

Specification : Approx. below 1Q

<F34>
1. Power Supply (B+)
000
(6)XBX4) 3.CAN 'L
5. Ground

4. Is the measured resistance within specifications?

SGHBR7546N

YES
Go to "CAN Bus Short (to ground) Inspection” procedure.

Check for open or short in sensor cluster harness between terminal "5" of the sensor cluster harness connector
and terminal "31" of the HECU harness connector. Repair as necessary and then go to "Verification of vehicle Repair"
procedure.
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CAN BUS SHORT (TO GROUND) INSPECTION
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "2, 3" of the sensor cluster harness connector and chassis ground.

Specification : Approx. oo Q

<F34>
1. Power Supply (B+)
3)Y 2 0 2.CAN'H'
<> 3.CAN 'L
§ 99 5. Ground

4. Is the measured resistance within specifications?

SGHBR7548N

M=)

Go to "CAN Circuit resistance Inspection” procedure.

Check for short to ground in CAN HIGH signal harness in case of abnormal voltage measured between terminal
"2" of the sensor cluster harness connector and chassis ground. Repair as necessary and then go to "Verification of
vehicle Repair" procedure.

Check for short to ground in CAN LOW signal harness in case of abnormal voltage measured between terminal
"3" of the sensor cluster harness connector and chassis ground. Repair as necessary and then go to "Verification of
vehicle Repair" procedure.
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CAN CIRCUIT RESISTANCE INSPECTION

1. Ignition "ON"  Engine "OFF".

2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "25" of the HECU connector and terminal "29" of the HECU connector.

Specification : Approx. 120Q

<F56>

0

I_II_II_II_II_II_I
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M EEEE @
[ M)

[7] [e] [5] [4] [3] [2]
I_II_ILZJI_||_||_|I25J|_||_||_||_||_||_II_|I_|

|}

©

2/

4. Is the measured resistance within specifications?

YES

Go to "Component Inspection” procedure.

25. CAN 'Low'

29. CAN 'High'

SGHBR7529L

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification of Vehicle Repair" procedure.
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COMPONENT INSPECTION  eosarenc
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "25" of the HECU harness connector and terminal "29" of the HECU harness
connector.

Specification : Approx. 120Q

<F56>
n n
[5] [ta] [t3] [r2] [iz] o] [e] [8] [7] [e] [5] [4] [3] [2] 25. CAN 'Low’
Bal [sof [29f [eg] [27] [e6] 28 [ea] [23] Te2 i [eo Tno] [e] [17] 29. CAN 'High'

M EEEE@EEBEEBEEE
|} |}

)
&)

SGHBR7529L

4. Are any DTCs present ?

YES

Fault is intermittent caused by poor connection in sensor cluster harness or faulty sensor cluster. Go to "Verification
of Vehicle Repair" procedure.

In case fo the resistance "approx. 1Q " : Check for short in CAN signal harness between terminal "2" of the sensor
cluster harness connector and terminal "3" of the sensor cluster harness connector. Repair as necessary and then
go to "Verification of vehicle Repair" procedure.

In case fo the resistance "o Q " : Check for open in CAN signal harness between terminal "2" of the sensor cluster
harness connector and terminal "3" of the sensor cluster harness connector. Repair as necessary and then go to
"Verification of vehicle Repair" procedure.

If there is no problem in harness condition, Substitute with a known-good sensor cluster and check for proper
operation. If problem is corrected, replace sensor cluster and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  eessraca

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a Scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.
4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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DTC C1283 YAW RATE LATERAL G SENSOR-SIGNAL

COMPONENT LOCATION  esceeeie

SGHBR6541D

GENERAL DESCRIPTION  ecossast

The sensor cluster installed at floor under center console is composed of yaw rate sensor, lateral G sensor, microcontroller
in @ aluminum container.

When the vehicle is turning with respect to a vertical axis the yaw rate sensor detects the yaw rate electroniclly by the
vibration change of plate fork inside the yaw rate sensor. If yaw velocity reaches the specific velocity(4deg/s) after it
detects the vehicle’ yawing, the ESP control is reactivated.

The yaw rate senser outputs OV in case of a trouble.

Sensor cluster has a self diagnosis function, this information is outputted as yaw rate & lateral G signal to HECU through
separate CAN.

The later G sensor senses vehicle’s lateral G.

A small element inside the sensor is attached to a deflectable leverarm by later G. Direction and magnitude of lateral G
loaded to vehicle can be known with electrostatic capacity changing according to lateral G.

The output voltage of the lateral G sensor is 2.5V when the vehicle is at a standstill. Only with lateral G sensor, the ESP
can not be reactivated.

DTC DESCRIPTION  ecaezsr

The measured lateral acceleration is monitored if the vehicle is standing still and The lateral acceleration sensor signal
offset is calculated and monitored by using a long time adjustment procedure.

A lateral acceleration reference signal is calculated from the wheel speeds, the steering angle and the yaw rate signals
to observe the lateral acceleration sensor signal. The difference between the reference signal and the sensor signal is
evaluated for failure detection.

The measured yaw rate sensor signal is monitored when the vehicle is standing still and the topical sensor signal value
is latched once per loop if the signal is constant.

A yaw rate reference signal is calculated from the wheel speeds, the steering angle and the lateral acceleration signals to
observe the yaw rate sensor signal. The difference between the reference signal and the sensor signal, and the gradient
of the measured sensor signal is evaluated for the failure detection.

A DTC is set if one or more sensor signal among the above sensor signals is out of specified range.
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DTC DETECTING CONDITION

E4E7B1D2

Item Detecting Condition Possible cause
DTC . . o
Lateral Acceleration Sensor Signhal Offset Monitoring
Strategy
Monitoring
Period Once per loop
The measured lateral acceleration is monitored if the
vehicle is standing still (vehicle speed 1.0 kph). A
Case 1 Enable failure is detected if |measured lateral acceleration|
Conditions 0.714G is continued for 0.1sec.
A failure is detected if the absolute value of the
calculated lateral acceleration sensor signal offset
is higher than 0.1734G for 7msec.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
DTC Lateral Acceleration Sensor Signal Plausibility
Strategy Monitoring
Monitorin Once per loop if vehicle speed is above 10.8 kph, but
Period g not checked if the sensor signal is invalid (Sensor
Cluster Status), during skidding or reverse driving.
Constant speed without turning driving
- A failure is detected if |The difference between
Case 2 the reference signal and the sensor signal|
Enable 0.51G is continued for 0.5sec. « Faulty Lateral Acceleration
Conditions maneuvers with variable speed and steering Sensor
- A failure is detected if |The difference between « Faulty Yaw Rate Sensor
the reference signal and the sensor signal| « Faulty HECU
1.12G is continued for 1.75sec.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
DTC . oo
Yaw Rate Sensor Signal Offset Monitoring
Strategy
Monitoring
Period Once per loop
The measured yaw rate sensor signal is monitored
when the vehicle is standing still. A failure is
detected if the absolute value of the yaw rate
sensor signal is continuously higher than 20°/s
longer than 0.1sec or higher than 10°/s during
Case 3 Enable the last 5.0s before vehicle drive-off.
Conditions A failure is detected during vehicle drive-off if
the difference between the measured yaw rate
sensor signal and the latched signal value during
vehicle stand-still is higher than 13°/s.
A failure is detected if the absolute value of
the calculated yaw rate sensor offset is higher
than 6°/s for 7msec.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
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DTC
Strategy

* Yaw Rate Sensor Signal Plausibility Monitoring

Monitoring
Period

« Once per loop if vehicle speed is above 10.8 kph, but

not checked if the sensor signal is invalid (Sensor
Cluster Status), during skidding or reverse driving.

Case 4

Enable
Conditions

Constant speed without turning driving

- A failure is detected if |The gradient of the measured
sensor signal|  540°/s and |The difference between
the reference signal and the sensor signal|

10°/s are continued for 0.25sec.

- A failure is detected if |The gradient of the measured
sensor signal]  540°/s and |The difference between
the reference signal and the sensor signal|

10°/s are continued for 0.5sec.

Fixed radius constant speed driving

- A failure is detected if |The gradient of the measured
sensor signal]  540°/s and |The difference between
the reference signal and the sensor signal|

13°/s are continued for 0.25sec.

- A failure is detected if |The gradient of the measured
sensor signal]  540°s and |The difference between
the reference signal and the sensor signal|

13°/s are continued for 0.5sec.

Maneuvers with variable speed and steering

- A failure is detected if |The gradient of the measured
sensor signal|  540°/s and |The difference between
the reference signal and the sensor signal|

53°/s are continued for 0.25sec.

- A failure is detected if |The gradient of the measured
sensor signall  540°s and |The difference between
the reference signal and the sensor signal|

53°/s are continued for 1.75sec.

Fail Safe

* The TCS/ESP functions are deactivated.
» The TCS/ESP warning lamps are activated.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

BR -142

021 62 99 92 92

BRAKE SYSTEM

MONITOR SCANTOOL DATA  essorssr

1. Connect scantool to Data Link Connector(DLC)

2. Ignition "ON"  Engine "ON".

3. Maintain the vehicle standing still.

4. Monitor the "Lateral Acceleration Sensor, Yaw Rate Sensor" parameter on the Scantool.
Specification :

Approx. Lateral Acceleration Sensor : -0.01G
Approx. Yaw Rate Sensor : -1 deg/s

1.3 CURRENT DATA 1136
F
.
* |[STEERING SMSR-2(ESP) HIGH
% |[STEERING SHSR-N(ESP) HIGH =
G-SNSE LATERAL (ESP) -8.81G
G-SNSE YAWRATE (ESP) -1 deg’s
ABS WARNING LAMP ON
EBD(’ P’ LAMP) WARN LAMP  OFF
TCS/ESP WARNING LAMP ON
Y
[FIX | [PaRT| |FULL| [ GRPH| [ RCRD |
Fig 1) Test Condition : Engine "ON".

Normal data

Is parameter displayed within specifications?

=S

SGHBR7531L

Fault is intermittent caused by faulty sensor cluster and/or faulty HECU or was repaired and HECU memory was

not cleared. Go to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection” procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -143

COMPONENT INSPECTION  e2s2802c

1. Ignition "OFF".

2. Ignition "ON".

3. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
4. Using a scantool, Clear DTC.

5. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 20km/h. (12.4mph))

6. Select "Diagnostic Trouble Codes(DTCs)" mode again.

7. Are any DTCs present ?
=S

1) Substitute with a known-good sensor cluster and check for proper operation. If problem is corrected, replace
sensor cluster and then go to "Verification Of Vehicle Repair” procedure.

2) Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by poor connection in sensor cluster harness or faulty sensor cluster. Go to "Verification
Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esocasrt

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 20km/h. (12.4mph))

4. Are any DTCs present ?
YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -144 BRAKE SYSTEM

IDTC C1503 TCS/ESP SWITCH ERROR

COMPONENT LOCATION  esraatnc

CIEE B0

SGHBR7542L

GENERAL DESCRIPTION  esccsces

The ESP switch is used to temporarily deactivate ESP control.

DTC DESCRIPTION  epsaosss

Trouble code is set when the condition that the level of TCS/ESP switch is low is continued for 60sec. When the TCS/ESP
switch failure is set, Warning lamps won't illuminate and HECU inhibits the TCS/ESP control and allow the ABS/EBD

control.

DTC DETECTING CONDITION  eocseiss

Item Detecting Condition Possible cause
DTC o .
Strategy Fixation Monitoring
Monitoring « Continuous (once per loop)
Period P P
Enable * In case of the signal from TCS/ESP off switch « Short of TCS/ESP off
Conditions continuously on for 60 sec. switch circuit
« HECU cancels TCS/ESP off mode. Permit TCS/ESP * Faulty TCS/ESP off switch
control after detecting switch failure.
Fail Safe « The ABS/EBD/TCS/ESP warning lamps are not activated.
« If the failure condition of TCS/ESP off switch is restored
and signal changes on/off, then ECU uses the signal
from ESP/TCS off switch again.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -145

MONITOR SCANTOOL DATA  ezazaioc

1. Connect scantool to Data Link Connector(DLC)

N

Ignition "ON"  Engine "OFF".
3. Press the TCS/ESP off switch.

4. Monitor the "TCS/ESP switch" parameter on the scantool.

1.3 CURRENT DATA 21736
&

ABS WABNING LAMP OFF
EBD(' F' LAMP ) WARN LAHF  OFF
TCS-ESF WARNING LaAMP OFF
TCS-ESF FUNCTION LaAMP OFF

TCS/ESP SWITCH OFF -
BRAKE LAMP SWITCH OFF
MOTOR EELAY OFF
VALVE RELAY OFF
¥
[Fix | [PaRT| |FULL| |HELF| |GRFH| |RCRD|
Fig 1) Test Condition : Ignition "ON" & Engine "OFF".
Normal data

SGHBR7532L

5. Whenever TCS/ESP off switch is pushed down, is the TCS/ESP off switch’s scantool data changed ON/OFF?

YES

Fault is intermittent caused by poor connection in TCS/ESP off switch harness and/or HECU’s connector or was
repaired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification of
Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.
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BR -146 BRAKE SYSTEM
TERMINAL AND CONNECTOR INSPECTION  eropsacee

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  Eersspoco
1. Ignition "ON"  Engine "OFF".
2. Press the TCS/ESP off switch.

3. Measure voltage between the terminal "40" of the HECU harness connector and chassis ground.

Specification : Approx. 0V

<F56>
O

I_II_II_II_II_II_II_II_II_II_II_II_II_II_I 40. TCS/ESP off switch
(2] Teof [zo] [og] [e7] Tee| 25| o4 [o3 T[e2| 2a| ol fao [g 7]

kel sl B4 [ [ ) B d [ B Rd el [od Ed
[N} [N}

SGHBR7533L

4. Is the measured voltage within specifications?

YES
Go to "Component Inspection” Procedure.

Check for damaged harness and poor connection in the power harness between the chassis ground and the
terminal "40" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair"
procedure.

If OK, Go to "Component Inspection” Procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -147

COMPONENT INSPECTION  kosan7ee
1. Ignition "OFF".

2. Disconnect TCS/ESP switch connector.
3. Press the TCS/ESP switch.

4. Measure resistance between terminal "3" of the TCS/ESP switch harness connector and terminal "4" of the TCS/ESP
switch harness connector.

Specification :
Approx. below 1Q - ESP switch is depressed.
Approx. oo Q - ESP switch is not depressed.

<M92>
3. SIGNAL

| 4. GROUND
2 1

SGHBR7534L

5. Is the measured resistance within specifications?

YES

Fault is intermittent caused by faulty TCS/ESP switch or was repaired and HECU memory was not cleared. Go to
"Verification of Vehicle Repair" procedure.

Substitute with a known-good TCS/ESP switch and check for proper operation. If problem is corrected, replace
TCS/ESP switch and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esseoee2

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

BR -148

021 62 99 92 92

BRAKE SYSTEM

IDTC C1513 BRAKE SWITCH ERROR

COMPONENT LOCATION  eccoeeer

GENERAL DESCRIPTION  esorsaze

SGHBR6553D

The brake light switch indicates brake pedal status to the ABS control unit. The switch is turned on when brake is de-
pressed. The brake light switch is a normally-open contact which runs to battery voltage when active (brake depressed).

DTC DESCRIPTION E630055F

The brake light signal is a reference to judge driver’s intention for braking. ABS ECU monitor open circuit of brake light
switch for normal ABS control.

DTC DETECTING CONDITION  eesrseor

Iltem Detecting Condition Possible cause
DTC I .
Strategy Plausibility Monitoring
Monitoring Continuous (once per loop)
Period P P
This code is set if the BLS is continuously active for more
than 6 minutes when driving faster than 20 kph. * Open or short of brake
Enable This code is set if no signal change from inactive to active brake light switch circuit
Conditions light switch was detected after three cycles of acceleration * Faulty brake light switch
up to a vehicle speed higher than 40 kph and deceleration
down to a vehicle speed lower than 3 kph.
The ABS/EBD/TCS/ESP functions are not inhibited. Fault
Fail Safe recording for diagnostic purpose occurs immediately.
The ABS/EBD/TCS/ESP warning lamps are not activated.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -149

MONITOR SCANTOOL DATA  essracor

1. Connect scantool to Data Link Connector(DLC)
2. Ignition "ON"  Engine "OFF".

3. Press the brake pedal.

4. Monitor the "Brake lamp switch" parameter on the scantool.

1.3 CURRENT DATA 21736
&

ABS WABNING LAMP OFF
EBD(' F' LAMP ) WARN LAHF  OFF
TCS-ESF WARNING LaAMP OFF
TCS-ESF FUNCTION LaAMP OFF

TCS/ESP SWITCH OFF -
BRAKE LAMP SWITCH OFF
MOTOR RELAY OFF
VALVE RELAY OFF
¥
[Fix | [PaRT| |FULL| |HELF| |GRFH| |RCRD|
Fig 1) Test Condition : Ignition "ON" & Engine "OFF".
Normal data

SGHBR7553N

5. Whenever Brake pedal is pushed down, is the brake lamp switch’s scantool data changed ON/OFF?

YES

Fault is intermittent caused by poor connection in brake light switch line and/or HECU'’s connector or was repaired
and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of Vehicle
Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.
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BR -150 BRAKE SYSTEM
TERMINAL AND CONNECTOR INSPECTION  esrcivoc

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

=S

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION (BRAKE PEDAL ISN'T DEPRESSED)  essranao
1. Ignition "ON"  Engine "OFF".
2. Don't press the brake pedal.

3. Measure voltage between the terminal "41" of the HECU harness connector and chassis ground.

Specification : Brake Light Switch - Approx. 0V

<F56>
=

|_||_||_||_||_||E||_||_||_||_||_||_||_||_| 41. Brake Light Switch
By [ [29 [28 [o7] [e6] [29] [o4] 28] [22] [2a] [eo] oo [ag] a7

kel bl B4 [ [ B Bd (d [ Bd Bd B 4 RS
[N} [N}

SGHBR7554N

4. Is the measured voltage within specifications?

M=)

Go to "Signal Circuit Inspection (brake pedal is depressed)" procedure.

Check for open or blown 15A fuse referring to "Circuit Diagram”. Check for open or short to battery between

the battery terminal(+) and the terminal "41" of the HECU harness connector. Repair as necessary and then go to
"Verification Of Vehicle Repair” procedure.

If OK, Go to "Component Inspection" Precedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -151

SIGNAL CIRCUIT INSPECTION (BRAKE PEDAL IS DEPRESSED)
1. Ignition "ON"  Engine "OFF".
2. Press the brake pedal.

3. Measure voltage between the terminal "41" of the HECU harness connector and chassis ground.

Specification : Brake Light Switch - Approx. B+

<F56>
o

|_||_||_||_||_||_||_||_||_||_||_||_||_||_| 41. Brake Light Switch
B [of [z [28f [27] [e6] [28] [24] [28] [22 1] [eo] [ao] [ag] [a7]

0 o ) e B Y v v e v B T e e )
] ]

SGHBR7554N

4. Is the measured voltage within specifications?

M=)

Fault is intermittent caused by open or short harness in brake light switch, faulty brake light switch or was repaired
and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure.

Check for open or short to ground between the battery terminal(+) and the terminal "30" of the HECU harness
connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
If OK, Go to "Component Inspection" Precedure.

COMPONENT INSPECTION  epesairs
1. Ignition "OFF".
2. Disconnect brake switch connector.

3. Measure resistance between the terminal "1, 2", "3, 4" of the brake switch.

Specification :

Resistance between the terminal "1, 2" of the brake switch - coQ (when the plunger is pushed
down), 0Q (when the plunger isn't pushed down).

Resistance between the terminal "3, 4" of the brake switch - ccQ (when the plunger is not
pushed down), 0Q (when the plunger is pushed down).
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BR -152 BRAKE SYSTEM

- @
1. brake light switch signal

2. brake light switch power supply

3. brake switch signal
4. brake switch power supply

SGHBR7555N

4. Is the measured voltage within specifications?

=S

Fault is intermittent caused by open or short harness in brake light switch, faulty brake light switch or was repaired
and HECU memory was not cleared. Go to "Verification Of Vehicle Repair" procedure.

Substitute with a known-good brake lamp switch and check for proper operation. If problem is corrected, replace
brake light switch and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ewzss7c

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a Scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -153
IDTC C1604 ECU HARDWARE ERROR

COMPONENT LOCATION  easccaes

SGHBR6559D

GENERAL DESCRIPTION  ergapsss

The HECU consists of an ECU (Electronic Control Unit ) and a HCU( Hydraulic Control Unit).

The HCU portion of the assembly contains a pump motor, solenoid valves, and accumulator.

Increase and decrease of hydraulic pressure is opreated by electronic motor, according to a measured signal by wheel
speed sensor.

The function of HCU is to increase, decrease or maintain the hydralic pressure supplied to a wheel cylinder by operating
return pump according to HECU control signal while ABS control is active.

The ECU monitors various sensor and switch inputs.

These inputs are used to make decisions regarding HCU component operation.

DTC DESCRIPTION  erssoncs

This trouble code is set when the solenoid valves or operating circuit are malfunctioning as well as the trouble of HECU.
The HECU moitors the operation of the valves by checking the drive circuit of the solenoid valves,and then sets this code
when the unexpcted drain voltage is detected, and also sets this code when the HECU module itself is out of order. For
example, when the EEPROM data read by master processor is different from the data sent before, or when the mas-

ter/slave processor detects abnormal operation in RAM, Status Register, Interrupt ,Timer, A/D converter, cycle time,the
HECU sets this code.
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BRAKE SYSTEM

DTC DETECTING CONDITION  eereoces

Item Detecting Condition Possible cause

DTC EEPROM Check

Strategy

Monitoring . .
Period Once per loop during EEPROM write access

The MCU checks the specified programming time
Case 1 Enable with every write access to the EEPROM.
o The EEPROM device has to set a logical signal

Conditions . : ) . ;
if a write procedure is completed. A failure is
detected if this logical signals fails.

Fail Safe The ABS/TCS/ESP functions are deactivated.
The ABS/TCS/ESP warning lamps are activated.
pTC Monitoring the Valve Solenoids
Strategy
Momtprmg once every 200 to 300 ms
Period
A failure is detected if the valve relay is switched
off and the reference voltage of solenoid valve
Case 2 - 1.5V continuously for 56ms.

Conditions A failure is detected if the voltage drop at the
activated low-side driver exceeds 2.0V or the voltage
drop at one or more deactivated low-side drivers
does not reach 2.0V continuously for 56ms. * Faulty HECU

Fail Safe The ABS/EBD/TCS/ESP functions are deactivated.

The ABS/EBD/TCS/ESP warning lamps are activated.
DTC L

Strategy Temperature Sensor Monitoring

Monitoring .
Period Cyclic every 1lsec

Case 3 - - -

Enable A temperature sensor failure is detected if the

Conditions failure event has occurred 5 times.

. The temperature value is set to -30 °C.
Fail Safe . ;
The all warning lamps are not activated.
DTC : o .
Long-Time Monitoring of the ESP Function
Strategy
Monitoring once per loop during active ESP
Period P P 9
Case 4 A failure is detected if the ESP function is active
Enable . L
o for more than 15s without a direction change of

Conditions o
the calculated additional yaw torque.

Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.

TERMINAL AND CONNECTOR INSPECTION  epsse4ss

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

ABS (ANTI-LOCK BRAKE SYSTEM)

021 62 99 92 92

BR -155

2.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.

Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.

COMPONENT INSPECTION  ecosssac

1.

Ignition "OFF".

Ignition "ON".

Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
Using a scantool, Clear DTC.

Select "Diagnostic Trouble Codes(DTCs)" mode again.

Are any DTCs present ?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and

then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification

Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essecear

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

3.

4,

Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
Using a scantool, Clear DTC.

Operate the vehicle within DTC Detecting Condition in General Information.

Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -156 BRAKE SYSTEM
IDTC C1611 CAN TIME-OUT ECM

COMPONENT LOCATION  enzpiarr

\\\\\\\\\\\ \ /

SGHBR6559D

GENERAL DESCRIPTION  eraseize

The HECU sends requirement data, such as Torque reduction, the number of fuel cut cylinders, and ESP control requests,
to the Engine PCM(ECM & TCM) through CAN bus line.

The Engine PCM(ECM) performs fuel cut functions according to requests from the HECU and retards ignition timing by
torque reduction requests.

The PCM(TCM) maintains current gear positions during ESP control time, in order not to increase power which causes a
Kickdown shift.

DTC DESCRIPTION  eonsonsr

The HECU checks the CAN communcation lines for normal TCS control, and sets this code if an ECM message is not
received within 500ms. The HECU does not detect this code until 1.5 seconds after the IG KEY is turned to ON.

DTC DETECTING CONDITION  eoszecr2

Item Detecting Condition Possible cause
DTC . .
Strategy CAN Message Timeout Monitoring
Monitoring » Continuously(once per loop), but not check during detected
Period high, low voltage or the first 1.5s after the HECU power on.
« The time between received valid CAN messages from the * Faulty PCM(ECM)
Enable Engine ECU is monitored by the HECU. * Faulty HECU
Conditions A failure is detected if the monitoring time exceeds appox.
500ms since last valid CAN message has been received.
Fail Safe » The TCS/ESP functions are deactivated.
e The TCS/ESP warning lamps are activated.
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BR -157

TERMINAL AND CONNECTOR INSPECTION

E4D78084

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eosasee

1. Ignition "OFF"

Engine "OFF".

2. Disconnect HECU and PCM connector.

3. Measure resistance between the terminal "11, 15" of the HECU harness connector and the terminal "41, 42" of the
PCM harness connector.

Specification : Approx. 0Q
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BR -158 BRAKE SYSTEM

4. Is the measured resistance within specifications?

YES

Go to "Component inspection” procedure.

Check for open betweenthe terminal "11, 15" of the HECU harness connector and the terminal "41, 42" of the
PCM harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

COMPONENT INSPECTION  escrsons

=

Ignition "OFF".

2. Ignition "ON".

3. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
4. Using a scantool, Clear DTC.

5. Select "Diagnostic Trouble Codes(DTCs)" mode again.

6. Are any DTCs present ?

YES

Substitute with a known-good PCM(ECM) and check for proper operation. If problem is corrected, replace
PCM(ECM) and then go to "Verification Of Vehicle Repair" procedure.
If NG, replace HECU and then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esrcssse

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -159
IDTC C1612 CAN TIME-OUT TCM

COMPONENT LOCATION  ees204e2

SGHBR6559D
GENERAL DESCRIPTION  errocieo

The HECU sends requirement data, such as Torque reduction, the number of fuel cut cylinders, and ESP control requests,
to the Engine PCM(ECM  TCM) through CAN bus line.

The Engine PCM(ECM) performs fuel cut functions according to requests from the HECU and retards ignition timing by
torque reduction requests.

The PCM(TCM) maintains current gear positions during ESP control time, in order not to increase power which causes a
Kickdown shift.

DTC DESCRIPTION  euos2ase

The HECU checks the CAN communcation lines for normal TCS control, and sets this code if a TCU message is not
received within 500ms. The HECU does not detect this code until 1.5 seconds after the IG KEY is turned to ON.

DTC DETECTING CONDITION  eeaassor

Item Detecting Condition Possible cause
DTC . L
Strategy ¢ CAN Message Timeout Monitoring
Monitoring » Continuously(once per loop), but not check during detected
Period high, low voltage or the first 1.5s after the HECU power on.
« The time between received valid CAN messages from the * Faulty PCM(TCM)
Enable Transmission TCU is monitored by the HECU. * Faulty HECU
Conditions A failure is detected if the monitoring time exceeds appox.

500ms since last valid CAN message has been received.

Fail Safe * The TCS/ESP functions are deactivated.
e The TCS/ESP warning lamps are activated.
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BR -160 BRAKE SYSTEM

TERMINAL AND CONNECTOR INSPECTION  e7assacz

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eosspose
1. Ignition "OFF"  Engine "OFF".
2. Disconnect HECU and PCM connector.

3. Measure resistance between the terminal "11, 15" of the HECU harness connector and the terminal "41, 42" of the
PCM harness connector.

Specification : Approx. 0Q
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -161

4. Is the measured resistance within specifications?

M=)

Go to "Component inspection” procedure.

Check for open betweenthe terminal "11, 15" of the HECU harness connector and the terminal "41, 42" of the
PCM harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

COMPONENT INSPECTION  eszs7scs

1. Ignition "OFF".

2. Ignition "ON".

3. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
4. Using a scantool, Clear DTC.

5. Select "Diagnostic Trouble Codes(DTCs)" mode again.

6. Are any DTCs present ?

YES

Substitute with a known-good PCM(TCM) and check for proper operation. If problem is corrected, replace
PCM(TCM) and then go to "Verification Of Vehicle Repair" procedure.
If NG, replace HECU and then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eseapsos

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BRAKE SYSTEM

IDTC C1616 CAN BUS OFF

COMPONENT LOCATION  esscoopo

\\\\\\\\\\\ \ /

GENERAL DESCRIPTION  ess7oncs

SGHBR6559D

The HECU sends requirement data, such as Torque reduction, the number of fuel cut cylinders, and ESP control requests,
to the Engine PCM(ECM  TCM) through CAN bus line.
The Engine PCM(ECM) performs fuel cut functions according to requests from the HECU and retards ignition timing by
torque reduction requests.
The PCM(TCM) maintains current gear positions during ESP control time, in order not to increase power which causes a

Kickdown shift.

DTC DESCRIPTION  ecceairs

The HECU monitor the CAN communication lines for normal TCS control, and sets this code if CAN BUS OFF status is

detected.

DTC DETECTING CONDITION  ererrcon

Iltem Detecting Condition Possible cause
DTC o
Strategy CAN Bus off monitoring
Monitoring Continuously(once per loop), but not check during detected
Period high, low voltage or the first 1.5s after the HECU power on. « Open or short of CAN
Enable The HECU reset the CAN device after a CAN Bus Off circuit
" event occurs. A failure is detected if the Bus Off event * Faulty HECU
Conditions : . .
has occurred 15 times in succession.
Fail Safe The TCS/ESP functions are deactivated.
The TCS/ESP warning lamps are activated.
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BR -163

SIGNAL WAVEFORM & DATA

EEBEBAA9

AN-HIG]

FE MEesv [IEE ME ea.sv

. CAN-LOW.

. 3%Y [zoon] [curs]| [R-8T] [RECD] [MENU|

Fig 1) Normal Waveform with Ignition "ON".

TERMINAL AND CONNECTOR INSPECTION

SGHBR7593N

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal Circuit Inspection” procedure.
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BR -164 BRAKE SYSTEM
SIGNAL CIRCUIT INSPECTION  eor7ae4s

1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "11" of the HECU harness connector and terminal "15" of the HECU harness
connector.

Specification : Approx. 120Q

<F56>
o

[8) [14] [13] 2] [3] fio] [o] [e] [7] [e] [5] [4] [3] [2] 11. CAN 'High'
Eulllsol [2of [e8 To7l [lee] gl [ea] T3] [22 oa] Teo] [ao] Tag] [a7] 15. CAN 'Low’

b [g] (44 g [ (Y [od [ [d [37] [q] [y B4 3
[N} [N}

=1

0)
&)

SGHBR7556N

4. |s the measured resistance within specifications?

YES

Go to "CAN Bus Short (to ground) Inspection” procedure.

Check for open or short in CAN signal harness between terminal "11" of the HECU harness connector and terminal
"15" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -165

CAN BUS SHORT (TO GROUND) INSPECTION
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "11, 15" of the HECU harness connector and chassis ground.

Specification : Approx. oo Q

<F56>
O
I_II_II_II_II_II_II_II_II_II_II_H_II_II_I 11. CAN 'High
(Baf[lzof 29 [e8] [e7][lee] 28] [o4] [23] [22] o] [of [nof [l [a7] 15. CAN 'Low'
bl [ [+ [3 [p [ [od [d [38 [37 [36] [e5] [34] [3]

SGHBR7557N

4. |s the measured resistance within specifications?

YES

Go to "CAN Bus Short (to battery) Inspection” procedure.

1) Check for short to ground in CAN HIGH signal harness in case of abnormal resistance measured between termi-
nal "11" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification
Of Vehicle Repair" procedure.

2) Check for short to ground in CAN LOW signal harness in case of abnormal resistance measured between termi-
nal "15" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification
Of Vehicle Repair" procedure.
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BR -166 BRAKE SYSTEM

CAN BUS SHORT (TO BATTERY) INSPECTION
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure voltage between terminal "11, 15" of the HECU harness connector and chassis ground.

Specification : Below. 0.2 V

<F56>
ml n|

(5 [14] [13] [rz] i) o] [o] [&] [7] [e] [5] [4] [3] [2] 11. CAN ‘High'

Bu|leo [29 [28 [o7]|lee] 29 [24] 28] [22 [2a] [eo] oo [ag] [a7] 15. CAN 'Low'

=1

B EE RN DEEDNBE B
|} |}

V V

SGHBR7558N
4. |s the measured voltage within specifications?

YES

Go to "CAN Bus Short (between HIGH and LOW) Inspection™ procedure.

Check for short to battery in CAN HIGH signal harness in case of abnormal resistance measured between terminal
"11" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification Of Vehicle
Repair" procedure.

Check for short to battery in CAN LOW signal harness in case of abnormal resistance measured between terminal
"15" of the HECU harness connector and chassis ground. Repair as necessary and then go to "Verification Of Vehicle
Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -167

CAN BUS SHORT (BETWEEN HIGH AND LOW) INSPECTION
1. Ignition "OFF".
2. Disconnet all the connetor related to CAN such as HECU, PCM, EPS, ECS harness connector.

3. Measure resistance between terminal "11, 15" of the HECU harness.

Specification : Approx. oo Q

<F56>
o

[5] [14] [13] [o] [ fo] [o] [e] [7] [e] [5] [4] [3] [2] 11. CAN 'High'
B[ lsol [2of [e8 o7l leo| [eg] [ea [23] Te2 Tea] [eo] Tno [e] [17] 15. CAN 'Low'

el [l (e g [H (Y [d [ [d [37 [ B9 fd B
] ]

®
&)

SGHBR7556N

4. Is the measured resistance within specifications?

=S

Go to "Component Inspection" procedure.

Check for short in CAN signal harness between terminal "11" of the HECU harness connector and terminal "15"
of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

COMPONENT INSPECTION  eresesas

1. Ignition "OFF".

2. Ignition "ON".

3. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
4. Using a scantool, Clear DTC.

5. Select "Diagnostic Trouble Codes(DTCs)" mode again.

6. Are any DTCs present ?

M=)

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
Of Vehicle Repair" procedure.
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BR -168 BRAKE SYSTEM

VERIFICATION OF VEHICLE REPAIR eorreiss

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.
4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -169
IDTC C1700 BYTE CODING ERROR

COMPONENT LOCATION  ezosces

<ABS> <TCS> <ESP>
FL_OUT PCC1
PCC1 RL_OUT PCC 2) RL_OUT PCC2 FL OUT PCC.1

VAN, -

38

SGHBR7538L

GENERAL DESCRIPTION  ezecress

A special coding by means of a vehicle specific contact bridge in the cable harness = pin coding provides verification
capability of compliance between vehicle and parameter setting.
The stored parameter setting and the contact bridge are rechecked with each power-on or software reset.

DTC DESCRIPTION  erassaze

The voltage at the ignition line is monitored via a comparator. A failure is detected if the voltage stays below the comparator
threshold longer than the specified min. fault duration.

DTC DETECTING CONDITION  eassrces

Iltem Detecting Condition Possible cause
DTC * Monitoring the Supply Voltage during Pin Code Comparison
Strategy g pply g g p
Mgg:géng * Once after each power-on or software reset
— : - * Open or short of pin
Erale | e s b o coeneay | 200 crcut
Conditions ilure is cted i voltage stays below the parator « Faulty HECU

threshold (approx. 6.0 V) longer than one loop(7ms).

» Controller switch off. The ABS/EBD/TCS/ESP
Fail Safe functions are inhibited.
e The ABS/TCS/ESP warning lamps are activated.
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BR -170 BRAKE SYSTEM

TERMINAL AND CONNECTOR INSPECTION  eeanssra

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES
Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Signal Circuit Inspection" procedure.

SIGNAL CIRCUIT INSPECTION  esossezo
1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal (ESP : 14 and 38, 14 and 9, TCS : 9 and 10, 14 and 38, ABS : 10 and 38) of
the HECU harness connector.

Specification : Approx. below 1Q

<TCS> <ABS>

Q

<ESP>
<F56> 9.PCC2
- 14. FL OUT
mmﬂmmﬁﬁﬂﬂmmmmm 38, PCC1
B [ITl2el e8] [e7] [oe| [28% 4] [23[| o2 [2a] 20 fao [eg[ [17] <TCS>
el | (] [44 [3] [z [a] [4d [39] [Bsly [7] [e] [e5] [e4] [ed] ibPFce:LCgUT
H = 14. FL OUT
m 38. PCC1
Q <ABS>
32/ 10. RL OUT
<ESP> 38. PCC1
<TCS>

SGHBR7536L

4. Is the measured resistance within specifications?

YES
Go to "Component Inspection" procedure.

Check for open or short to GND in pin coding harness. Repair as necessary and then go to "Verification Of Vehicle
Repair" procedure.
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BR-171

COMPONENT INSPECTION  ezasrrecc

1.

Ignition "OFF".

Ignition "ON".

Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
Using a scantool, Clear DTC.

Select "Diagnostic Trouble Codes(DTCs)" mode again.

Are any DTCs present ?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and

then go to "Verification Of Vehicle Repair" procedure.

Fault is intermittent caused by faulty HECU or was repaired and HECU memory was not cleared. go to "Verification

Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esrronea

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

3.

4.

Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

Using a scantool, Clear DTC.

Operate the vehicle within DTC Detecting Condition in General Information.

Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BRAKE SYSTEM

IDTC C2112 VALVE RELAY ERROR

COMPONENT LOCATION  ercrsisp

GENERAL DESCRIPTION  esss7980

SGHBR6559D

The ABS ECU supplies battery power to all solenoid valves with a valve relay which is controlled by the Electronic Control
UNIT(ECU). The valve relay and all solenoid valves are installed inside the HECU ( Hydraulic and Electronic Control Unit

).

DTC DESCRIPTION

E178E35D

The ABS ECU monitors voltage of the solenoid valve relay to check if ABS ECU can perform ABS control normally. The
HECU monitors the operation of the valves by checking the drive circuit of the solenid valves, and then sets this code
when the unexpcted drive voltage is detected.

DTC DETECTING CONDITION  eaiszss1

Possible cause

ltem Detecting Condition
DTC Strategy Battery Voltage Monitoring
Monitoring .
Period Continuously (once every 200 to 300 ms)
If the valve relay is switched off and the reference
Casel voltage of solenoid valve 3V continuously
Enable for 56ms, the failure is detected.
Conditions If the valve relay is switched on and the reference
voltage of solenoid valve 3V continuously
for 56ms, the failure is detected.
Monitoring Once after power-on reset, during the initialization
Period of HECU (FMON and PCU)
Case 2 A failure is detected if the solenoid valve relay is
Enable : ) L
Conditions activated although the solenoid valve relay activation
shall be inhibited by the HECU (PCU or FMON).
Controller switch off. The ABS/EBD/TCS/ESP
Fail Safe functions are inhibited.
The ABS/EBD/TCS/ESP warning lamps are activated.

* Open or short of power
supply circuit (ABS2)
e Faulty HECU
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -173

MONITOR SCANTOOL DATA  eesresen

1. Connect scantool to Data Link Connector(DLC)
2. Ignition "ON"  Engine "OFF".

3. Select the "Actuation Test" mode on the scantool.

4. Inspect operating status of all vlaves with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.5 ACTUATION TEST 82,13

FRONT LEFT VALVECIN)

DURATION Z SECONDZ
METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥O0U ARE READY ¢

SELECT TEST ITEM USIHG LUP-LOWMN KEY
[STRT |
Fig 1) Test Condition : Ignition "ON" & Engine "OFF".
EX) Actuation Test on Front left valve(in)

SGHBR7559N

5. Do all valves operate normally?

YES

Fault is intermittent caused by poor connection in power harness (ABS2) and/or HECU'’s connector or was re-
paired and HECU memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending,
corrosion, contamination, deterioration, or damage. Repair or replace as necessary and then go to "Verification Of
Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.
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BR -174 BRAKE SYSTEM

TERMINAL AND CONNECTOR INSPECTION  essaasor

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Power Circuit Inspection" procedure.

POWER CIRCUIT INSPECTION  eeeromos
1. Ignition "OFF".

2. Disconnect HECU connector.

w

Ignition "ON"  Engine "OFF".

4. Measure voltage between terminal "32" of the HECU harness connector and chassis ground.

Specification : Approx. B+

<F56>
o

I_II_II_II_II_II_II_II_II_II_II_II_II_II_I 32. Battery (ABS2)
B ol 2o ol 7l el gl P24 [ 122 [y [2o [eo| [eg[ [7]

bol [ (44 g [ [d [od [ [3d [37] [q] [Bg [ g
[N} [N}

SGHBR7560N

5. Is the measured voltage within specifications?

=S

Go to "Ground Circuit Inspection” procedure.

Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "32" of
the HECU harness connector. Check for open or blown 30A ABS2 fuse referring to "Circuit Diagram”. Repair as
necessary and then go to "Verification Of Vehicle Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -175

GROUND CIRCUIT INSPECTION  ezsepaso
1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal "16" of the HECU harness connector and chassis ground.

Specification : Approx. below 1Q

<F56>
O

T EEEcicEEEcicEoiels
T E e EE e ©EE| | L6 CROUND

fpl | bl sl 4 [ B2 [ [ 39 [ [7 [d Rg R4 [
[N} [N}

SGHBR7561N

4. s the measured resistance within specifications?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for damaged harness and poor connection between terminal "16" of the HECU harness connector and
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esrscaco

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -176 BRAKE SYSTEM
[DTC C2227 EXCESSIVE TEMPERATURE OF BRAKE DISC

COMPONENT LOCATION  ecreerrs

\\\\\\\\\\\ \ /

SGHBR6559D

GENERAL DESCRIPTION  epaesso

The instantaneous brake disc temperature will be computed at the wheel brakes of all driven wheels with the following
inputs : (1.vehicle and brake constants, 2.the vehicle speed, 3.all wheel speeds, 4.the computed brake pressure during
active brake torque control, 5.the vehicle deceleration during braking with and without ABS control.)

A failure is detected if the computed brake disc temperature exceeds 500 °C at a minimum one wheel brake.

The BTCS remain deactivated until the computed brake disc temperature of all wheel brakes drops below 350 °C. With
the ignition turned off, the ECU is supplied with energy via power supply voltage until the computed brake temperature at
the driven wheels drops below 70 °C.

DTC DESCRIPTION  eoizczsr

If the HECU decides that the Disc is over-heated ( above 500 °C ), then it turns the TCS lamp ON and inhibits BTCS
operation to prevent overheating of the disc.

If the calculated temperature becomes lower than specified value ( approx. 350 °C ), then the HECU turns the TCS lamp
OFF and operates the BTCS again.

DTC DETECTING CONDITION  eccoacae

ltem Detecting Condition Possible cause
DTC . .
Strategy Brake Disc Temperature Monitoring
Monitoring » Continuously every 32 loops
Period y y P
Enable « A failure is detected if the computed brake disc temperature
Conditions exceeds 500 °C at minimum one wheel brake. « Faulty HECU
» The BTCS remain deactivated until the computed brake disc
temperature of all wheel brakes drops below 350 °C.
: « With the ignition turned off, the ECU is supplied with energy
Fail Safe . .
via power supply voltage until the computed brake temperature
at the driven wheels drops below 70 °C.
e The TCS/ESP warning lamps are activated.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

ABS (ANTI-LOCK BRAKE SYSTEM) BR -177

COMPONENT INSPECTION  esronzra

1. Wait till the brake discs cool down sufficiently.

2. Ignition "OFF".

3. Ignition "ON"  Engine "OFF".

4. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
5. Using a scantool, Clear DTC.

6. Select "Diagnostic Trouble Codes(DTCs)" mode again.

7. Are any DTCs present ?

YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Fault is caused by Faulty HECU or was repaired and HECU memory was not cleared.
The DTC code can be set by excessive TCS control in normal system status. Go to "Verification Of Vehicle Repair"
procedure.

VERIFICATION OF VEHICLE REPAIR esoirass

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -178 BRAKE SYSTEM
IDTC C2402 MOTOR ELECTRICAL

COMPONENT LOCATION  errsesac

\\\\\\\\\\\ \ /

SGHBR6559D

GENERAL DESCRIPTION  esarpsor
The ABS ECU supplies battery power to the electric motor with a motor relay which is controlled by the Electronic Control

Unit(ECU).
The electric motor pump supplies hydraulic pressure to all wheel brake calipers by operating the piston inside the pump.

DTC DESCRIPTION  e2apasss

The ABS ECU monitors the pump motor relay or fuse open, open or short in motor or motor lock and then sets this code
if a malfunction is detected.

DTC DETECTING CONDITION  esassroz

Iltem Detecting Condition Possible cause
DTC .
Strategy Voltage Monitoring
o ¢ Once per loop when pump motor is deactivated,
Monitoring . .
Period but not check during detected high, low voltage
Case 1 or when the controller is switched off.
* Open or short of power
Enable « A failure is detected if pump motor voltage supply circuit (ABS1)
Conditions 0.93V continued for 1.8sec. * Faulty HECU
Monitoring . .
Period Once per loop when pump motor is activated.
Case 2 - - :
Enable « A failure is detected if pump motor voltage
Conditions 7.3V continued for 1.8sec.
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BR -179

Monitoring
Period

Once per loop when pump motor is activated.

Case 3
Enable

Conditions

A failure is detected if the short circuit event
has continuously occurred 3 times.

- The short circuit event is counted if pump
switch voltage 0.5V continued for about 1ms
when the pump motor is activated

In case no electrical pump motor short circuit
has been detected, a failure is detected if

the mechanically locked pump event has
continuously occurred 10 times.

- A mechanically locked pump event is counted if
pump switch voltage 0.5V continued for about
20ms when the pump motor is activated.

Monitoring
Period

Case 4

The active test is initiated by the controller once

per IGN cycle in following conditions.

1) The vehicle speed exceeds 8 kph and the ABS
warning lamp indicates that there was a failure
detected during the previous IGN cycle.

2) The vehicle speed exceeds 20 kph and
the brake is not applied.

3) The vehicle speed exceeds 40 kph.

The test is always done after the end of a pump
activation by ABS/TCS/ESP functions.

Enable
Conditions

A defect of the pump is assumed if an insufficient
generator voltage is detected within 14 or 21

ms after the deactivation. The pump motor

will then be activated again for about 1.8 s

(2nd pump test) and the generator voltage is
evaluated again after deactivation. A failure is
detected if this second evaluation also does not
show sufficient generator voltage.

Fail Safe

When ABS is inactive

- Inhibit pump motor activation, deactivate all
control functions but EBD.

During active ABS control

- Inhibit pump motor activation, deactivate all control
functions but EBD on completion of ABS cycle.

The ABS/TCS/ESP warning lamps are activated.
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BRAKE SYSTEM

MONITOR SCANTOOL DATA  eoccercs

1.

Connect scantool to Data Link Connector(DLC)
Ignition "ON"  Engine "OFF".

Select the "Actuation Test" mode on the scantool.

Inspect operating status of Motor with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.5 ACTUATION TEST B81-13

HOTOR RELAY

DURATION Z SECONDZ
HETHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥0U ABE READY *

SELECT TEST ITEM USINWG UF-DOWH KEY

| STRT |

Fig 1) Test Condition : Ignition "ON" & Engine "OFF".
EX) Actuation Test on Motor

Does motor operate normally?

YES

SGHBR7543L

Fault is intermittent caused by poor connection in motor circuit or was repaired and HECU memory was not cleared.
Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Terminal and Connector Inspection" procedure.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -181

TERMINAL AND CONNECTOR INSPECTION  eszoo01a

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminal condition. Faults can also
be caused by interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "Power Circuit Inspection™" procedure.

POWER CIRCUIT INSPECTION  eeiceana
1. Ignition "OFF".

2. Disconnect HECU connector.

3. Ignition "ON"  Engine "OFF".

4. Measure voltage between terminal "1" of the HECU harness connector and chassis ground.

Specification : Approx. B+

<F56>
n

I_II_II_II_II_|I_II_II_II_II_II_II_II_II_I 1. Battery (ABS1)
B [ T2of [e8] [o7] Teef [25] o4 [e3] [e2| o1 ool Teof fag] o7

kel [ (4 [ [ o] [+d [3d [ [e7 [ B Bdf [ | &2
[N} [N}

SGHBR7563N

5. Is the measured voltage within specifications?

YES
Go to "Ground Circuit Inspection" procedure.

Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "1" of the
HECU harness connector. Check for open or blown 30A ABS fuse referring to "Circuit Diagram”. Repair as necessary
and then go to "Verification Of Vehicle Repair" procedure.
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BR -182 BRAKE SYSTEM

GROUND CIRCUIT INSPECTION  esporora
1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal "47" of the HECU harness connector and chassis ground.

Specification : Approx. below 1Q

<F56>
o

I_II_II_II_II_IIEII_II_II_II_II_II_II_II_I 47. GROUND
(B ol 2o 28] 7l [oel sl [o4 [ 122 [24f 2o [ao| [eg[ [7]

bol [l (e [s3 [ [d [od [3d [3d [37] [ [ [ [ed

] ]

SGHBR7564N

4. Is the measured resistance within specifications?
YES

Substitute with a known-good HECU and check for proper operation. If problem is corrected, replace HECU and
then go to "Verification Of Vehicle Repair" procedure.

Check for damaged harness and poor connection between terminal "47" of the HECU harness connector and
chassis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esssso2r

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Detecting Condition in General Information. (Start and drive vehicle in gear and
maintain vehicle speed at or above 40km/h. (24.9mph)

4. Are any DTCs present ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -183

ANTI-LOCK BRAKING SYSTEM
CONTROL MODULE

HECU (HYDRAULIC AND ELECTRONIC
CONTROL UNIT)  eesceeza

COMPONENTS

ABS & TCS(M10) : 13 ~ 17 (1.3 ~ 1.7, 9 ~ 12)

TORQUE : Nm (kgf.m, Ib-ft)

ABS & TCS(M10) : 13 ~ 17 (1.3 ~ 1.7, 9 ~ 12)
ESP (M12) : 19 ~ 23 (1.9 ~ 2.3, 14 ~ 17)

1.
2. HECU Bracket
3.

4. Bracket bolt

HECU (Hydraulic & Electronic control unit)

HECU Bolt

WWW.DIGITALKHODRO.COM

5. Brake oil pipe
6. HECU Connector
7. Bracket bolt

SGHBR7565N
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BR -184 BRAKE SYSTEM

REMOVAL  eoroiore REPLACEMENT  eococres

1. Remove HECU (Hydraulic and Electronic Control 1. Tighten HECU bracket bolt.
Unit) connector.

Tightening torque
HECU bracket bolt : 17~25 N.m (1.7~2.5
Brake tube kgf.m, 12-18 Ib-ft)

LJCD929A

2 HECU Bracket bolt

LJCD929C

2. Install HECU bolt.

Tightening torque
HECU bolt : 8~10 N.m (0.8~1.0 kgf.m, 5.6~6.9 Ib-ft)

3. Install brake tubes to HECU.

Tightening torque

LICD9298B Brake tube nut(M10) for ABS  TCS : 13~17
N.m (1.3~1.7 kgf.m, 9~12 Ib.ft)
3. Remove HECU after loosening HECU bolt. Brake tube nut(M12) for ESP : 19~23 N.m

(1.9~2.3 kgf.m, 14~17 Ib.ft)

Brake tube

HECU Bolt

HECU Bracket bolt

LJCD929C

LJCD929B

.
/1 CAUTION

* Be careful to remove HECU because of too
heavy.

* Never attempt to disassemble the HECU.

« The HECU must be transported and stored in
an upright position and with the ports sealed.

4. Connect HECU connector to HECU.

5. If necessary, bleed the air and test driving.

4. Remove HECU bracket if necessary.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -185
FRONT WHEEL SPEED SENSOR

CO M PO N ENTS EEC4478C

1. Front wheel speed sensor connector
2. Front wheel speed sensor

EJBF502L
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BR -186 BRAKE SYSTEM
REMOVAL ESDAFCBE INSPECTION E3D2CAOF
1. Remove the front wheel speed sensor mounting 1. Measure the output voltage between the terminal of
bolt(A). the wheel speed sensor and the body ground.
A o 't', CAUTION
y '{) 0 I;— der t tect the wheel d h
————— gl <) 1 w n order to protect the wheel speed sensor, when

2.

3.

4.

measuring output voltage, a 100Q resistor must

\ <z N“
% ﬁ'i@-‘l li@;y be used as shown.
/ \7 ‘\‘Y‘ _
, AN |
\

,"
) ey ,
( DC 12V Ground
Wheel sensor )

R(100Q)

KJIBF534A

Tone wheel

—

Oscilloscope

SGHBR7566N

2. Compare the change of the output voltage of the
wheel speed sensor to the normal change of the
output voltage as shown below.

EJBF500S
Vhlgh

Remove the front wheel guard.

Remove the front wheel speed sensor after discon-
necting the wheel speed sensor connector(A). View

ov

i J

KJQE260B

KJIBF532A
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -187
REAR WHEEL SPEED SENSOR

CO M PO N ENTS E7378BC2

1. Rear wheel speed sensor connector
2. Rear wheel speed sensor

EJBF500T
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BR -188 BRAKE SYSTEM

REMOVAL E6127B97 INSPECTION E3D527D6

1. Remove the rear wheel speed sensor mounting 1. Measure the output voltage between the terminal of
bolt(A). the wheel speed sensor and the body ground.

Fy
A1 CAUTION

In order to protect the wheel speed sensor, when
measuring output voltage, a 100Q resistor must
be used as shown.

Power

DC 12V Ground

Wheel sensor

R(100Q)

KJRE503W

Tone wheel

—

Oscilloscope

2. Remove the rear seat side pad then disconnect the
rear wheel speed sensor connector(A).

SGHBR7566N

2. Compare the change of the output voltage of the
wheel speed sensor to the normal change of the
output voltage as shown below.

KJBF517A Vhigh

Viow

ov

i J

KJQE260B
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BR -189

TRACTION CONTROL
SYSTEM

FUNCTION

1.

EDFF82B8

Main performance

1) Traction: Lower vibration and higher launchabil-
ity, acceleration and climbability by slip control.

2) Cornering and passing: Stable cornering and
passing.

3) Steering stability: Control traction force traverse
vector prior to provide easy turning when turning
the steering wheel.

General TCS features

1) Improved drivability. Minor operation of acceler-
ation is not necessary in launching and acceler-
ation on slippery read.

2) More stable cornering by stable acceleration on
normal road condition.

3) TCS system will compare vehicle speed received

TYPE

FULL TRACTION CONTROL SYSTEM (FTCS)

1.

2.

ABS ECM controls TCS control too.

ECM will compare signals from front (driving) and rear
wheel speed sensors to detect driving wheels slip.

Upon detecting driving wheels slip, ECM will perform
TCS control. The TCS control will include brake TCS
(BTCS) control.

ABS ECM will transmit engine torque reduction re-
quest, fuel cut cylinder number, and TCS control re-
guest signals in accordance with slip level to enging
ECM and TCU through BUS line which will provide
CAN communication for TCS control.

Engine ECM will perform fuel cut as requested by ABS
ECM and retard ignition timing as per engine torque
reduction request signal.

TCU will hold shift position by TCS control time ac-
cording to TCS operation signal. Then enhanced ac-
celeration by kick-down will not occur.

BRAKE TRACTION CONTROL SYSTEM (BTCS)

from rear wheel speed sensor and driving wheel 1. On TCS control, only brake control will be performed.
speed from front wheel speed sensor on slippery (engine and TCU control will not happen)
road condition, and provide optimum slipping rate
of driving wheels. 2. Controlled by motor pump output pressure.
Requested engine
. torque
Engine torque >
Engine rpm T'CS operation ENGINE
Throttle angle signal
Current shift ECM
range -~
Engine type Engine torque
- Engine rpm
ABS CAN Throttle angle
and BUS Engine type
TCS Requested en
gine torque
TCS operation TCS operation _
signal signal o
TCU
Current shift range

WWW.DIGITALKHODRO.COM
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BR -190 BRAKE SYSTEM
TRACTION CONTROL SYSTEM
(TCS) ED1BB49D
1. NORMAL MODE
Solenoid valve State Valve Motor pump TC valve
Inlet (NO) OFF OPEN
OFF OFF
Outlet (NC) OFF CLOSE

* In the normal driving condition, TC valve (nor-
mally open) is the passage between the master

cylinder and the each wheel cylinder.

« When brake pedal is applied, brake pressure is
delivered to the wheel cylinders via NO-TC valve
and all solenoid valves inside the hydraulic unit
are deactivated.

* In case of TCS malfunction, it does not affect

brake operation.
Accumulator Reservoir
M/C
HS valve

Pump
D:Jm HI IS wcoave

ov

WWW.DIGITALKHODRO.COM
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TRACTION CONTROL SYSTEM BR -191
2. PRESSURE INCREASE MODE
Solenoid valve State Valve Motor pump TC valve
Inlet (NO) FRONT: OFF FRONT: OPEN
REAR: ON REAR: CLOSE ON ON
Outlet (NC) OFF CLOSE

« If a front wheel spin is detected, TCS begins a

brake control to decrease a wheel spin.
» Hydraulic shuttle valve (HSV) is opened.

Brake fluid is supplied from the master cylinder
by motor operation to the spin wheel via HSV.

» TC valve is closed (ON).
Brake pressure generated from motor pump is
delivered only to the front wheel.

* Inlet valve remains open to deliver the brake
pressure generated from motor pump to the
spinning wheels.

Accumulator

WY

Mm/C

eump (&
[F

HS valve@
<=L

J o

Reservoir

J

“ N TC valve

l$|V

=
J
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BRAKE SYSTEM

3. PRESSURE DUMP MODE

Solenoid valve State Valve Motor pump TC valve
Inlet (NO) ON CLOSE
FRONT : ON FRONT : OPEN ON ON
Outlet (NC) REAR : OFF REAR : CLOSE

* When the wheel deceleration is under the thresh-
old and the wheel spin is reduced under a slip
threshold, applied brake pressure is reduced to
get an optimum traction force.

» Outlet valve is open to release the brake pressure
and inlet valve is closed to block the pressure
increase from the motor pump.

» Hydraulic shuttle valve (HSV) remains opened,
TC valve is ON.

* Motor is ON, to dump the brake fluid being re-
leased from the lock-up wheel.

Accumulator

VW

Reservoir

<&

HS valve g

"

Pump

>
|:l=<@:>

=

“ N TC valve

[\ ov

P P
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TRACTION CONTROL SYSTEM BR -193
4. PRESSURE HOLD MODE
Solenoid valve State Valve Motor pump TC valve
Inlet (NO) ON CLOSE
ON ON
Outlet (NC) OFF CLOSE
Accumulator Reservoir
M/C
HS valve
az?
Pump & !
D=(&> H N TC valve
v
¢ = S ov
= >H =
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BRAKE SYSTEM

EBD (ELECTRONIC
BRAKE-FORCE
DISTRIBUTION)

DESCRIPTION  eazaaers
The EBD system (Electronic Brake force Distribution) as
a sub-system of the ABS system is to control the effective
adhesion utilization by the rear wheels.

It further utilizes the efficiency of highly developed ABS
equipment by controlling the slip of the rear wheels in the
partial braking range.

The brake force is moved even closer to the optimum and
controlled electronically, thus dispensing with the need for
the proportioning valve.

The proportioning valve, because of a mechanical device,
has limitations to achieve an ideal brake force distribu-
tion to the rear wheels as well as to carry out the flexible

brake force distribution proportioning to the vehicle load
or weight increasing. And in the event of malfunctioning,
driver cannot notice whether it fails or not.

EBD controlled by the ABS Control Module, calculates the
slip ratio of each wheel at all times and controls the brake
pressure of the rear wheels not to exceed that of the front
wheels.

If the EBD fails, the EBD warning lamp (Parking brake
lamp) lights up.

ADVANTAGES

- Function improvement of the base-brake system.
- Compensation for the different friction coefficients.
- Elimination of the proportioning valve.

- Failure recognition by the warning lamp.

COMPARISON BETWEEN PROPORTIONING VALVE
AND EBD

[With P-Valve]

g ~_ Fixed distribution
()] /
§ Ideal distribution
. )
@
(O]
12
Cut-in point

Front pressure

[With EBD]

Ideal distribution

Rear pressure

— EBD starting point

Front pressure
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BR -195
EBD CONTROL  essseere
1. EBD operation-Hold mode
Solenoid valve State Valve Passage
neel 0O oN cLosE e eyinder
e Wnestofncer -

The ABS/EBD controller should defect the rear
wheels tending to lock, so the inlet valves to the

rear brakes are activated to prevent further pressure
increase.

Accumulat(d -
h/\/v Reservoir
Pump Mic
o {
\Y) oV
=>

LJCDO024A
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BR -196 BRAKE SYSTEM

2. EBD operation- Dump mode

Solenoid valve State Valve Passage
Rear Inlet Master cylinder <
ON CLOSE y
wheel (NO) wheel cylinder
Outlet i -
e ON OPEN Wheel cyllnd_er
(NC) Reservoir

The deceleration should increase and also the locking

tendency, so the ABS outlet valves are activated to Accumulator <= <= <=
. . Reservoir
reduce the pressure in the rear brakes. This pressure B !} ﬁ
is released (as in an ABS stop) to the low pressure
accumulators.
M/C
Pump ‘ﬁ
The accumulators are emptied after each braking ac- D:(x
tion during the vehicle acceleration phase. This is v
achieved by switching the pump on. ﬂ oV ﬁ
This means that the driver of the vehicle is not aware = &b
of the pump operation noise.
LJCDO025A
FAIL SAFE
SYSTEM WARNING LAMP
FAIL SAFE
ABS EBD ABS EBD
None ON ON OFF OFF
1-Wheel speed sensor failure OFF ON ON OFF
Pump malfunction OFF ON ON OFF
Low voltage OFF ON ON OFF
2 or more wheel speed sensor failure
Solenoid valve failure
HECU malfunction OFF OFF ON ON
Other failure
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ESP/ESC SYSTEM BR -197
ESP/ESC SYSTEM

COMPONENTS (1) E4DFF4A8

ABS WI/L

ESP W/L, EBD Warning Lamp
ESP OFF W/L

1. ESP HECU 4. Rear wheel speed sensor
2. Master cylinder & pressure sensor 5. Yaw-rate & Lateral acceleration sensor
3. Front wheel speed sensor 6. Steering angle sensor

SGHBR7505L
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BR -198 BRAKE SYSTEM

COMPONENTS (2)

z N B
4 A 7
5 ,
— 6
12
13
1. Rear brake (RR) 8. Booster & Master cylinder
2. Wheel speed sensor (RR) 9. Steering wheel angle sensor
3. Yaw-rate & Lateral acceleration sensor 10. Wheel speed sensor (RL)
4. Wheel speed sensor (FR) 11. Rear brake (RL)
5. Front brake (FR) 12. ESP HECU
6. Front brake (FL) 13. Pressure sensor (2)
7. Wheel speed sensor (FL)

SGHBR7537L
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BR -199

DESCRIPTION OF ESP  ers2sa3a
Optimum driving safety now has a name : ESP, the Elec-
tronic Stability Program.

ESP is based on the MK 25 ABS Hydraulic System. ESP
recognizes critical driving conditions, such as panic reac-
tions in dangerous situations, and stabilizes the vehicle
by wheel-individual braking and engine control interven-
tion with no need for actuating the brake or the gas pedal.

ESP adds a further function known as Active Yaw Control
(AYC)tothe ABS, TCS, EBD and EDC functions. Whereas
the ABS/TCS function controls wheel slip during braking
and acceleration and, thus, mainly intervenes in the longi-
tudinal dynamics of the vehicle, active yaw control stabi-
lizes the vehicle about its vertical axis.

This is achieved by wheel individual brake interven-
tion and adaptation of the momentary engine torque
with no need for any action to be taken by the driver.

ESP essentially consists of three assemblies : the sen-
sors, the electronic control unit and the actuators.

The electronic control unit incorporates the technological
experience accumulated in connection with the MK 25 sys-
tem, but has been substantially expanded in terms of ca-
pacity and monitoring concept in order to permit the addi-
tional sensor signals and arithmetic operations to be pro-
cessed and converted into corresponding valve, pump and
engine control commands. Two 16-bit processors and one
8-bit processor, which monitor each other, cooperate to
handle these requirements.

Of course, the stability control feature works under all driv-
ing and operating conditions. Under certain driving condi-
tions, the ABS/TCS function can be activated simultane-
ously with the ESP function in response to a command by
the driver.

In the event of a failure of the stability control function, the
basic safety function, ABS, is still maintained.

Driving force control

9 S

L]

——

A=

ESP E =<___ /= E ESP
Drift-out S S Yaw-moment
Control P [j P Control
YA\
—
—
[ ]
ABS
v

Brake force control

WWW.DIGITALKHODRO.COM

SGHBR7506L

021 62 99 92 92



WWW.DIGITALKHODRO.COM

BR -200

021 62 99 92 92

BRAKE SYSTEM

DESCRIPTION OF ESP CONTROL

ESP system includes ABS/EBD, TCS and AYC function.

ABS/EBD function The ECU changes the active sensor
signal (current shift) coming from the four wheel sensors
to the square wave.

By using the input of above signals, the ECU calculates the
vehicle speed and the acceleration &amp; deceleration of
the four wheels.

And, the ECU judges whether the ABS/EBD should be
actuated or not.

TCS function prevents the wheel slip of drive direction by
adding the brake pressure and engine torque reduction via
CAN communication.

TCS function uses the wheel speed sensor signal to de-
termine the wheel slip as far as ABS function.

AYC function prevents unstable maneuver of the vehicle.
To determine the vehicle maneuver, AYC function uses the
maneuver sensor signals

(Yaw Rate Sensor, Lateral Acceleration Sensor, Steering
Wheel Angle Sensor).

If vehicle maneuver is unstable (Over Steer or Under
Steer), AYC function applies the brake pressure on certain
wheel, and send engine torque reduction signal by CAN.

After the key-on, the ECU continually diagnoses the sys-
tem failure. (self-diagnosis)

If the system failure is detected, the ECU informs driver of
the system failure through the BRAKE/ABS/ESP warning
lamp. (fail-safe warning)

Master cylinder
Pressure sensor

Master
cylinder

Steering wheel
Angle sensor

..................... » <.....
HEESCPU vaw-rate & Wheel speed
Wheel speed ... > e lateral acceleration eel spee
sensor W sensor sensor
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ESP/ESC SYSTEM BR -201
ESP CONTROL CYCLES
Basic pattern of an ESP control cycle
Pressure change during loading situations A and B, no RA control in situation B
Total control duration 1.4 s
< >
A
Pressure constant for 0.35 s, :
<€ }: Pressure change at controlled FA wheel, loading situations Aand B 1
] 3 : Puooer
. : gl :
8 OI- : E |:)Iower
= s | Pulse + pause 40 ms each :
S gl :
£ =2
o Nx E Approx. 100 ms
=2 e :
g % ! Pressure change at controlled RA wheel, loading situations A only :
o 3 A I I A T U R R S R R A
Sy :
g 5
2 Approx. 100 ms '
Qo '
< :
: >
T ; [
Time E
Pressure change, loading situation D
Total control duration 1.4 s
< >
A ,
: Pressure change at controlled RA wheel
< >
s g
o Pulse + pause 40 ms each :
S :
o H
£ E
o :
=] v
2 :
7} ;
(%] H
o i
S '
a :
y |
[
Time '
SGHBR7508L
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BRAKE SYSTEM

WHEEL PRESSURE MODULATION :

Loading Control duration Pressure applied by braking Controlled FA pressure, | Controlled RA pressure,
situation while an ESP cycle is in one wheel only one wheel only
progress
A 14 s 0 MPa 7.0 ~ 85 0.7~ 13
5.0 MPa 10.0 ~ 12.0 55~65
10.0 MPa 10.0 ~ 12.0 55~6.5
B 14 s 0 MPa 25~35 uncontrolled
5.0 MPa 75~ 8.5 uncontrolled
D 14 s 0 MPa uncontrolled 3.0~4.0
5.0 MPa uncontrolled 55~6.5

The ESP control cycles may be inserted into the ABS/TCS
load collective at any point as long as the duty cycle for the
electric motor does not exceed 20%.

Temperature | Pressure applied by braking while Pressure applied by braking Pressure applied by braking
[ ] an ESP cycle is in progress 0 Mpa while an ESP cycle is in while an ESP cycle is in
progress 5.0 Mpa progress 10.0 MPa
Cycles Cycles Cycles
B D A B D A
RT 850 450 70 1300 700 50
100 300 150 40 400 250 30
-30 100 50 0 150 100 10
Total: 1250 650 110 1850 1050 90
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ESP/ESC SYSTEM BR -203

INPUT AND OUTPUT DIAGRAM

Input ESP HECU Output
Active Wheel
speed sensor > Hydraulic unit
(FL) -Intergrated with ECU
Active Wheel
speed sensor >
(FR)
Active Wheel
ESP Control
speed sensor > )
(RL) Warning Lamp
(ABS, EBD, TCS, ESP)
Active Wheel
speed sensor >
(RR)
ABS Control
Steering Wheel N Diagnosis
Angle sensor g K-Line
Yaw-rate & Lateral
v T UG TCS Control Function Lamp
Acceleration sensor
(TCS/ESP)
Master cylinder
pressure sensor "
@ Primary ”
® Secondary Wheel speed

sensor output

Y

Brake switch

CAN ECU
TCU

Y

ESP/TCS OFF switch

SGHBR7509L
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BRAKE SYSTEM

INTERNAL BLOCK DIAGRAM

WWW.DIGITALKHODRO.COM

GND_V
GND_P PMP
Motor —
B+_P I Relay ] —
B+_V] rer
A
IGN [ vave |
[ Relay ] r<
8L uP1
OFF_SW Fault
- Ports Ports Monitor
PcC1 c
uP2
pPCC2
External NT Relay
T_Z| Interrupt 1.8 23 Driver
Swﬁ”ﬂlg 33V |83
ec v sSg
st i HH e
Angle - Micro EXLVCC5 Ext.5 «
Sensor (g1 g -
B COntQ“er Fallsafe Failsafe ==
Input Unit Logic Module u
FL_SIG Capture Vatve H
Serial Serial Driver !
FR_SIG Peripheral Peripheral \
Sensor i e
Wheel | RL_SIG IF \
Speed |
Sensor [ RR_SIG
EEPROM |
FL_GND
FR_GND
ach CAN2 CAN1 communication
RL_GND L3 ABS WL
3ch
RRACND Lamp ESPWL
18 Driver
FL_ESP
REF
AD
PMP FR_OUT
Pressure cAN2 CANL Power Mui RL_OUT
Sensorl Driver Driver CommxlA/ln:\caﬂon CO ntI’O I PS:‘PVZS’E -
Pressure Driver Unit FL_OUT
Sensor2
Il 1 I Il I
o 0 9
e o0 St =]
NS R £3 z 2 2
o o 9 38 ! [ @
s & £ 2s 2 & [
S 5 5
LJCD812A
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ESP/ESC SYSTEM BR -205

HYDRAULIC SYSTEM DIAGRAM  ersssors

[ESP HECU]
Master cylinder (Primary) Master cylinder (Secondary)
Pressure Pressure
sensor sensor
- T T T T T T T - T e T T T - - e - —— - —— - - —— = —— = ——
TCS valve TCS valve

valve valve

L,J‘ WAccumulaE@@

I Shuttle Shuttle
| |

Inlet valve| | Inlet valve V O\ Inlet valve | IInlet valve
(NO) (NO) ‘ ‘ \ ' (NO) (NO)
| et Ygma |
‘ ! \ \ \ \
| | 2
: 74 L, | |
Outlet valve Outlet valve Outlet valve
[0%e) (NC) (NC)
. , !

Front Right Wheel Rear Left Wheel Rear Right Wheel Front Left Wheel
(FR) (RL) (RR) (FL)

SGHBR7510L
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ESP OPERATION MODE  esossses

1. ESP Non-operation-Normal braking

LPA

WA

Motor

TC valve

Operation

In this position, the inlet valve and the TCS valve are
open, the electrically operated shuttle valve and the
outlet valve are closed.

ESV : Electric reversing valve.

& (TCS)

=S [

! Outlet valve

Inlet valve (NC)
(NO)
LJCD207A
Solenoid valve Continuity Valve Motor pump TC Valve
IN (NO) OFF OPEN
OFF OFF
OUT (NC) OFF CLOSE
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2. ESP operation

LPA
Wy
[T
HS valveu'
(ESV)
T
Motor l}
CFE ™ My o
4 — p

¥

LJCD208A

Operation

The on/off booster builds up a pressure of approx. 10
bar in order to enable the ESP pump to suck brake
fluid at low temperatures. In this position, the inlet
valve is driven in a pulsed cycle. The TCS valve is
closed. The outlet valve remains closed. The electri-
cally operated shuttle valve is opened. The hydraulic
pressure is led to the wheel brakes which are to be
applied for a brief period of time.

Solenoid valve Continuity Valve Motor pump TC Valve
Oversteering IN(NO) OFF OPEN ON ON
Only insede
of rear wheel OUT(NC) OFF CLOSE
Understeering IN(NO) OFF OPEN
Only outside
of front wheel OUT(NC) OFF CLOSE

WWW.DIGITALKHODRO.COM
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BR -208 BRAKE SYSTEM

ESP CONTROL UNIT (HECU) eocoosrs

~ ™

hshahsholiifio]o[8]7]6]5]4]3]2]

[31]30[29]28] 27 26 25]24]23]22]21]20]19]18]17]

=y
(2}

H
3

laefas]adlaslaz]ailaolz9ae37}36[3534]33]

\\ (HECU harness side connector) /

LJCD201B

HECU CONNECTOR INSPECTION

Current range
Pin No. Name (22vi20°C Voltage range Remark
standard)
46,33,37,42 Wheel speed sensor (FL,FR,RL,RR) Ground 7-14 mA 0-12v
45,34,36,43 | Wheel speed sensor (FL,FR,RL,RR) Signal 7-14 mA 0-12v
13 ESP(TCS) Warning lamp Max.100mA 0-18V With ESP
4 IGN1 Max.150mA 0-18V
16 Ground Max.25A 0-18V
40 ESP(TCS) Switch Max.10mA 0-18Vv
1 Battery (B+) Max.30A 0-18V
19 Pressure sensor(No.1) Ground Max.20mA 5V With ESP
20 Pressure sensor(No.1) Signal Max.10mA 5V With ESP
18 Pressure sensor(No.1) Power Max.20mA 5V With ESP
21 Pressure sensor(No.1) Ground Max.20mA 5V With ESP
23 Pressure sensor(No.1) Signal Max.10mA 5V With ESP
22 Pressure sensor(No.1) Power Max.20mA 5V With ESP
47 Ground Max.30A 0-18v
32 Battery (B+) Max.20A 0-18Vv
12 Wheel speed sensor output (FR) Max.10mA -
10 Wheel speed sensor output (RL) Max.10mA -
28 Steering wheel angle sensor (ST1) Max.10mA 0-18v With ESP
30 Steering wheel angle sensor (ST2) Max.10mA 0-18v With ESP
5 Steering wheel angle sensor Ground Max.100mA 0-18V With ESP
11 CAN (High) Max.10mA 0-18v
15 CAN (Low) Max.10mA 0-18Vv
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ESP/ESC SYSTEM BR -209
Current range
Pin No. Name (12vi20°C Voltage range Remark
standard)
17 ESP(TCS) Function lamp Max.100mA 0-18V With ESP
3 Steering-wheel angle sensor (STN) Max.10mA 0-18V With ESP
Self-Diagnosis (Diag.k line) Max.100mA 0-18V
41 Brake switch Max.10mA 0-18V
44 ABS Warning lamp Max.20mA 0-18Vv
25 Yaw-rate  lateral acceleration sensor Max.10mA 0-18V With ESP
(CAN Low)
29 Yaw-rate_ lateral acceleration sensor Max.10mA 0-18V With ESP
(CAN High)
6 Yaw-rate lateral acceleration sensor Power | Max.250mA 0-18Vv With ESP
31 Yaw-rate lateral acceleration Max.250mA 0-18V With ESP
sensor Ground
38 PCC1 Max.10mA -
PCC2 Max.10mA -
8 Steering wheel angle sensor (ST1) output - 5V With ESP
39 Steering wheel angle sensor (ST2) output - 5v With ESP
SENSOR OUTPUT DATA
Item Unit Remark
Engine rpm RPM
Vehicle speed sensor MPH
Throttle position sensor %
Shift lever position P.R.N.D Sports mode
Battery voltage \%
5V standard voltage \%
Active wheel sensor (FL) MPH
Active wheel sensor (FR) MPH
Active wheel sensor (RL) MPH
Active wheel sensor (RR) MPH
Steering wheel angle sensor-1 Low/High Only ESP
Steering wheel angle sensor-2 Low/High Only ESP
Steering wheel angle sensor-N Low/High Only ESP
Lateral Acceleration Sensor G Only ESP
Yaw-rate Sensor deg/s Only ESP
ABS Warning Lamp ON/OFF
EBD Warning Lamp ON/OFF P/Brake
ESP(TCS) Warning Lamp ON/OFF
ESP(TCS) Function Lamp ON/OFF
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BR -210 BRAKE SYSTEM
Item Unit Remark

ESP OFF(TCS OFF) Switch ON/OFF

Brake lamp switch ON/OFF

Motor relay OFF/ON

Valve relay OFF/ON

Motor OFF/ON

Inlet valve (FL) OFF/ON

Inlet valve (FR) OFF/ON

Inlet valve (RL) OFF/ON

Inlet valve (RR) OFF/ON

Outlet valve (FL) OFF/ON

Outlet valve (FR) OFF/ON

Outlet valve (RL) OFF/ON

Outlet valve (RR) OFF/ON

TC Valve (FL) OFF/ON

TC Valve (FR) OFF/ON

Shuttle valve (FL) OFF/ON Only ESP
Shuttle valve (FR) OFF/ON Only ESP
ACTUATOR DRIVING

Iltem Driving condition Time Remark

Motor KEY ON, ENG OFF / Driving 2 SEC

Inlet valve (FL) KEY ON, ENG OFF / Driving 2 SEC

Inlet valve (FR) KEY ON, ENG OFF / Driving 2 SEC

Inlet valve (RL) KEY ON, ENG OFF / Driving 2 SEC

Inlet valve (RR) KEY ON, ENG OFF / Driving 2 SEC

Outlet valve (FL) KEY ON, ENG OFF / Driving 2 SEC

Outlet valve (FR) KEY ON, ENG OFF / Driving 2 SEC

Outlet valve (RL) KEY ON, ENG OFF / Driving 2 SEC

Outlet valve (RR) KEY ON, ENG OFF / Driving 2 SEC

TC Valve (FL) KEY ON, ENG OFF / Driving 2 SEC

TC Valve (FR) KEY ON, ENG OFF / Driving 2 SEC

Shuttle Valve (FL) KEY ON, ENG OFF / Driving 2 SEC

Shuttle Valve (FR) KEY ON, ENG OFF / Driving 2 SEC Only ESP
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FREEZE FRAME

ltem Unit Remark
Battery voltage \%
Vehicle speed sensor Km/h
ABS operation ACT/NOT ACT
EBD operation ACT/NOT ACT
TCS operation ACT/NOT ACT
ESP OFF switch (TCS OFF switch) OFF/ON Only ESP
AYC Operation ACT/NOT ACT Only ESP
Brake switch OFF/ON
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COMPONENT INSPECTION

EF1A7BAB

ACTIVE WHEEL SPEED SENSOR

The wheel speed sensor assembly consists of a perma-
nent magnet attached to a sensor element (IC), which is
molded into plastic. The sensor element is connected to
the sensor cable. The sensor cable ensures an electric
connection of the sensor element to the electronic control

unit (ECU).

Atoothed rotor is fixed to the rotating member of the wheel,
the sensor to the static member of the suspension. As
the wheel rotates the toothed rotor causes magnetic flux
changes in the magnetic field of the permanent magnet.
The sensor element senses these changes. Depending
on the flux changes the sensor sends a signal out to the
ECU. The change in magnet flux thus the sensor signal is
directly correlated to the wheel speed.

The controller monitors the sensor signal, compares the
four wheel-speed signals and initiates action as required.

Cable

cena e
—

%’ﬁi Permanent magnet \éVheeI )
e, peed
Sensor element Sensor . A
. Tone wheel f L
D .
IL =7mA
Ih = 14mA
LJCD206D
SPECIFICATION
Item Standard Value Remark
Supply voltage DC 12v
Operating voltage 7.5 ~ 20V (DC) R=115Q
Output current range 7mA ~ 14mA R=115Q
Tightening torque 0.8 ~ 0.95kg-m
Airgap 0.2 ~ 1.15mm
Tone wheel Number 47
Height 2.5mm
Width Front 12mm
Rear 10mm
Outer Front @89
Diameter | poar 263.95
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STEERING WHEEL ANGLE SENSOR

Steering wheel angle sensor detects the operating speed
of handle and is composed of the three photo transister.
Steering wheel angle sensor is located in the multifunction
switch of steering wheel. The specifications of sensor are
as following.

Hole

LICD129A

1. Specification

Item Standard Value Remark
Pulse duty 50£10% Operating Temp. range : -30 ~ 75°C
Pulse width 8deg/1 pulse
Operating voltage 9 ~ 16V
Consumption current Max.100mA
HIGH voltage 3.0V ~ 41V
LOW voltage 1.3V ~ 2.0V
Steering angular velocity Max.1500deg/sec

2. Neutural position detect

1) It should remain the satisfied condition as fol-
lowed more than 2 seconds in order to detect
neutral position.

2) The vehicle speed should be above 10 km/h.
3) The brake switch should be in position “ OFF” .

4) It should be lasted more than two seconds after
turning ignition “ OFF” .

5) The neutral signal(STN) valve should be “ O” .
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3. Output characteristic

Output
characteristic

Harness connector

Steering wheel angle sensor

5V

470
270

IG1
STN
ST1
ST2

Ground

28

30

iI—

ESP
HECU

SGHBR7511L

* At the Right Rotation

ST 1

=y 2

STN

H
L

LJCD204A
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YAW-RATE & LATERAL ACCELERATION SENSOR
(SENSOR CLUSTER)

Sensor cluster consists of yaw-rate sensor, lateral accel-

eration sensor and micro controller in alluminum case and
is installed in the lower floor of center crash pad.

BLOCK DIAGRAM

Yaw-rate &
lateral acceleration
sensor

LJCDO16E

SENSOR

SUPPLY >Supply Voltage

Circuit

v

Micro controller
(self diagnosis)

YAW-RATE

A/D converter

v

CAN module

R

PRIVATE CAN

G SENSOR <
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BR -216 BRAKE SYSTEM

YAW-RATE SENSOR

Application

Detect the yawing motion of the vehicle, triggering an ESP
control intervention if the yaw velocity reaches round about
4°[s (=full circle in 90 s)

Design and function

The yaw-rate sensor relies on the action of microscopic
tuning forks.

The plane in which these forks vibrate shifts when the car
turns about its vertical axis. This shift is evaluated elec-
tronically.

Failsafe
A faulty yaw rate sensor produces an output signal of
oV.

Installation position
» Tuning forks vertical.
* Required accuracy of position : max. 3° tolerance to
maintain full comfort.
» Failure to maintain the specified installation position
will result in asymmetrical control.

1. Specification

Iltem Standard value Remark

Supply voltage 8V ~ 16V

Supply current Below 250mA
Output voltage (at stop) 2.5V

Output range 0.475 ~ 4.525V zl;rr:\'/t}\ég/:
Operating speed (at start) 4°/s

Angular velocity detection range -75 ~ 75deg/sec
Operating temp. -40 ~ 85°C
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2. Output voltage

Vees5 (V) Yaw-rate output characteristic

OFFset at zero point=2.5(V)
sensitivity = 27 (mV/deg/s)

Output voltage (V)

-50 25 0 25 50 [75]
Yaw-rate (deg/s)

LIJCD206A

3. Circuit Diagram

Sensor power| 1 6
Sensor cluster

Harness connector CAN(high) | 2 29

[
D00 CAN(low) |3 25

*
Geo Ground 5 314
Yaw-rate & ESP HECU
lateral acceleration
sensor

SGHBR7512L
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LATERAL ACCELERATION SENSOR

Application
Sense the lateral acceleration of the vehicle

Design

In the interior of the sensor, a small mass element is at-
tached to a movable lever arm which is deflected by lateral
acceleration.

Function

» Between two electrically charged stationary plates
having the same polarity, an electrically charged sili-
con element having the opposite polarity is attached
to the end of a cantilever arm.

» Between these three plates, two electric fields are
generated by the capacitances C1 and C2.

e The capacitances C1 and C2 change in response to
lateral acceleration. This change can be used to cal-
culate the direction and amount of lateral acceleration
acting on the vehicle.

» The same sensor can also be used as longitudinal
acceleration sensor if it is installed in the direction of
travel (e.g. VW 4 motion with Haldex clutch).

» For 0 g lateral acceleration, the sensor produces an
output signal with a voltage of 2.5 V.

Other

» The signal of the lateral acceleration sensor alone
cannot trigger an ESP intervention.

The sensor is mainly used for estimating the coeffi-
cient of friction.

» The installation location of the lateral acceleration
sensor is more critical than that of the yaw-rate
sensor (lever arm).

» The installation location may not be changed after re-
pairs.

1. Specification

Iltem Standard value Remark
Supply voltage 8V ~ 16V
Output voltage (at stop) 2.5V
Output range 0.46V ~ 4.54V
Acceleration range -1.7 ~ 1.7 gN
Acceleration detection range -16.7 ~ 16.7 m/s?
Operating temperature -40 ~ 85°C
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2. Output voltage

Vee =5 (V) Lateral acceleration output characteristic
2 OFFst_et_at zero point=2.5(V)
o sensitivity = 1.2 (V/G)
(@]
8
©
>
=
=3
>
o
0.46
-2 -15 -1 -0.5 0 05 15 2
Lateral acceleration (G)
LJCD206B
3. Circuit Diagram
Sensor power| 1 6
Sensor cluster
Harness connector CAN(high) |2 29
(1iinn)lan
CAN(low) 3 25
eg¢g° Ground 5 31
Yaw-rate & . ESP HECU
lateral acceleration
sensor

WWW.DIGITALKHODRO.COM
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PRESSURE SENSORS

Application
» Sense the driver’s braking intentions (braking while an
ESP intervention is in progress)
» Control the precharging pressure

Design

The sensor consists of two ceramic disks, one of which is
stationary and the other movable. The distance between
these disks changes when pressure is applied.

Function

» The pressure sensors operate on the principle of
changing capacitance (a).

» The distance (s) between the disks and, thus, the ca-
pacitance changes when pressure is applied to the
movable disk by a braking intervention.

» The fluid displacement of the sensor is negligible.

» Max. measurable pressure : 170 bar

Guaranteed by redundant installation

Installation location

The sensors are mounted on the TMC (primary and sec-
ondary circuits).

SGHBR6640D

Failsafe 1. Specification
Item Standard value Remark

Supply voltage 4.75V ~ 5.25V

Sensitivity =
Output range 0.5V ~ 4.4V 23mV/bar
Output voltage(at stop) 0.5V
Operating pressure range 0 ~ 171 bar
Operating temperature -30 ~ 120°C
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2. Output voltage

Pressure (bar)

Vees5 (V) Pressure sensors output characteristic
5
bd
4
< sensitivity = 23 (mV/bar)
2
3
(o))
i
=
o
>
*5‘ 2
o
g
>
O
1
0
0 50 100 150 171

3. Circuit Diagram

LJCD206C

Harness connector

Pressure sensor #1 Primary

Power
Signal
Ground

2
1
3

18

20

Pressure sensor #2 Secondary

Power
Signal
Ground

2
1
3

19

22

23
21

ESP HECU
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BR -222 BRAKE SYSTEM

ESP OFF (TCS OFF) SWITCH

1. ESP OFF (TCS OFF) switch is installed on crash pad
switch plate of driver’s side.

2. Adriver can choose at driver’s option.

3. When forbidding the ESP(TCS) control, the driver can
operate the ESP OFF(TCS OFF) switch.

CIERE B O

4. When choosing, ESP OFF (TCS OFF) function lamp
is turned on.

SGHBR7516L

5. Circuit Diagram

Harness connector ET| O
SC| F =
CS|F
E O 4
B+ | O 3 40
ILL+ 83\( 5 1
ILL- 2 Light (+)
ESP OFF(TCS OFF) Light (-) ~ ESPHECU
switch

SGHBR7515L
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BRAKE LAMP SWITCH 2. The brake lamp switch uses as the basic signal of ABS
ESP braking control.
1. The brake lamp switch determines to judge if ESP
and ABS should be controlled by transmitting whether 3. Circuit diagram.
braking should be tried to HECU.

CIRCUIT DIAGRAM

Brake switch Interior junction box ESP HECU

l o2 1 5 41

2||:||l [olelelolelolelelefa ’]
7 3 OO | OTOTETOTO
B terminal

SGHBR7517L
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E1014D12

HI-SCAN (PRO) CHECK

1. Turn the ignition OFF.

2. Connect the Hi-Scan(pro) to the Data Link connector
located underneath the lower crash pad panel.

3. Turn the ignition ON.

4. Use the Hi-Scan (Pro) to check for diagnosis trouble
codes.

5. After completion of the repair or correction of the prob-
lem, erase the stored fault codes using the clear key
on the Hi-Scan (Pro).

6. Disconnect the Hi-Scan (Pro).

Ground

ABS/TCS/ESP
T

g
T I
QB 7161514132 l]
¥.6 15|14 13|12 |11 |10 S/
L

DATA LINK CONNECTOR
(OBD connector)

LICD546A
FAILURE DIAGNOSIS
GENERAL

1. In principle, ESP and TCS controls are prohibited in
case of ABS failure.

2. When ESP or TCS is fail, only the failed system con-
trol is prohibited.

3. However, when the solenoid valve relay should be
turned off in case of ESP fail, refer to the ABS fail-safe.

4. Information on ABS fail-safe is identical with the fail-
safe in which ESP is not installed.

MEMORY OF FAIL CODE

1. It keeps the code as far as the backup lamp power is
connected. (O)

2. It keeps the code as far as the HCU power is on. (X)

WWW.DIGITALKHODRO.COM

FAILURE CHECKUP

1. Initial checkup is performed immediately after the
HECU power on.

2. Valve relay checkup is performed immediately after
the 1G2 ON.

3. It executes the checkup all the time while the 1G2
power is on.

4. Initial checkup is made in the following cases.
1) When the failure is not detected now
2) When ABS and ESP are not in control.
3) Initial checkup is not made after ECU power on.

4) If the vehicle speed is over 409 mph(8 km/h)
when the brake lamp switch is off.

5) When the vehicle speed is over 24.8 mph(40
km/h).

5. Though, it keeps on checkup even if the brake lamp
switch is on.

6. When performing ABS or ESP control before the ini-
tial checkup, stop the initial checkup and wait for the
HECU power input again.

7. Judge fail in the following cases.

1) When the power is normal.

2) From the point in which the vehicle speed
reaches 4.9 mph(8 km/h) after HECU power on.

COUNTERMEASURES IN FAIL

1. Turn the system down and perform the following ac-
tions and wait for HECU power OFF.

2. Turn the valve relay off.

3. Stop the control during the operation and do not exe-
cute any until the normal condition recovers.

WARNING LAMP ON
1. ABS warning lamp turns on when ABS is fail.
2. TCS warning lamp turns on when TCS is fail.

3. ESP operation lamp turns on and TCS OFF warning
lamp blinks when ESP is fail.

When power voltage and valve relay voltage are abnormal,
input/output related failure judgment is not made.
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WARNING LAMP & FUNCTION LAMP

ABS WI/L

- <o3e
N

oA
\\ PRND 7/

ESP WIL,
ESP OFF W/L

EBD Warn

ing Lamp

1. EBD warning lamp control

The EBD warning lamp indicates the operating condi-

tion of the EBD function.

The EBD warning lamp is on :

- During the initialization phase (3seconds)
- In the event of inhibition of EBD functions.

- Depending on the warning lamp module, when

the controller is switched off as long as voltage is

applied at the ignition terminal (IG1).

2. ABS warning lamp control

The TCS/ESP warning lamp is on :
- During the initialization phase (3seconds)
- Inthe event of inhibition of TCS/ESP functions

- During diagnostics.

TCS/ESP function lamp control
The TCS/ESP function lamp indicates the operating
condition of the TCS/ESP function.
The TCS/ESP function lamp is on :
- During the initialization phase (3seconds)

SGHBR7518L

The ABS warning lamp indicates the operating condi-

tion of the ABS function.

The ABS warning lamp is on :

- During the initialization phase (3seconds)

- Inthe event of inhibition of ABS functions

- Depending on the warning lamp module, when
the controller is switched off as long as voltage is
applied at the ignition terminal (1G1).

- During diagnostics.

TCS/ESP warning lamp control
The TCS/ESP warning lamp indicates the operating

The TCS/ESP function lamp is blinking :

- During TCS/ESP control

- At the ESP off mode depending on ESP off
switch, ESP control is available and ESP func-
tion lamp is blinking only when brake is turned
on by driver.

SAFETY CONCEPT (ESP)

When any failures are occurred in the ESP system, the
ESP ECU turns on the warning lamps and inhibits the con-

condition of the TCS/ESP function.

trol corresponding that as follows.

Warning Lamp Combination CONTROL
CONDITION

ABS_WL | EBD_WL| ESP_WL CBS ABS ESP
Two or more WSS failures, valve
failure, internal ECU failure, high/low ON ON ON Available Inhibited Inhibited
supply voltage
One WSS failure, pump failure ON - ON Available Inhibited Inhibited
CAN failure, pressure sensor failure,
steering angle sensor failure, Yaw-rate - - ON Available Available Inhibited

G sensor failure

*)"-" means "Warning Lamp OFF"

WWW.DIGITALKHODRO.COM
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BRAKE BLEEDING AT THE DEALERS
(WORKSHOPS)

[LI| NOTE

In section 1.1 to 4.3, the bleeding procedure is de-
scribed without bleed machine. Ensure that always
sufficient brake fluid is in the reservoir. Using a bleed
machine simplifies these sections analog to section
5 "Brake fluid renewal". Thenthe bleeding process
should be accompanied by additional pedal strokes
(about 5x per wheel circuit) with the connected bleed
machine.

1. System bleeding after replacement of TMC.

1.1 Preparation of actuation
Connect new TMC to booster assembly
Assemble reservoir to TMC.
Assemble brake tubes to TMC brake line ports.
Fill reservoir with new DOT4 brake fluid.

aoop

1.2 Conventional bleeding of brake system.

a. Connect bleeder bottle tube to FL caliper bleeder
screw.

b. Actuate brake pedal with a pedal force of 150N
to 200N.

c. Open bleeder screw until pressure is released,
close bleeder screw, then release brake pedal.

d. After pedal release wait 2s until brake fluid is
flown into the master cylinder.

e. Repeat this procedure till clear, bubble free brake
fluid streams out.

Lead value: 10 to 20 times.

|| NOTE

Watch brake fluid level in reservoir and refill if neces-
sary (mind the pad wear).

According 1.2 repeat procedure for caliper FR, RL and
RR.

(Only for ESP vehicles).When manual bleeding in I1G
ON.

Warning Lamp is ON due to malfunction of pressure
Sensor.

Erase Warning Lamp using Hi-scan tool.

There is No problem when IG is OFF.

WWW.DIGITALKHODRO.COM

1.3 Vehicle disconnection

a. Fill reservoir to "MAX" level and mount reservoir
cap (mind pad wear)

b. Start engine to generate vacuum in the booster.

c. Check brake pedal travel and pedal feeling.

[LJ| NOTE

If the pedal travel is too long after the bleeding, check
the brake system for leaks, or if O.K., repeat proce-
dure 1.2

(only for ESP vehicles) Trim the pressure sensor(s)
via diagnose.

d. Remove bleeder hoses and retighten wheel
bleeder screws to correct torque.

Tightening torque : 7~13N.m(70~130 kg.cm, 5~9 Ib-ft)

System bleeding after replacement of one (both) TMC
pressure sensor(s)

(Only for ESP vehicles)

2.1 Preparation of actuation

1)
a. Assemble new pressure sensor(s) to TMC

[LI| NOTE

After assembling, trim the new pressure sensor(s) via
diagnosis.

b. Fill reservoir with new DOT4 brake fluid.

2.2 Bleeding conventional brake system
See section 1.2

2.3 Vehicle disconnection according to 1.3
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BR -227

3.

Bleeding brakes after replacement of the Hydraulic
Control Unit (HCU)

(L NoTE
The repair part HCU is completely filled

3.1 Vehicle preparation

1)

a. Connect bleeder bottle tube to bleed screws
of FL and RL caliper and open them.

b. Actuate the brake pedal 60mm) and se-
cure it by using a pedal support. This closes
the TMC central valves and prevents fluid
flowing out of the opened brake system.

c. Close FL and RL caliper bleeder screws and
remove bleeder bottle.

d. Remove defective HCU.

(L] NOTE

Remove brake tubes which lead from the HCU to the
TMC first and close open ports of the HCU with pro-
tection caps immediately. Then remove brake tubes
from HCU to the brakes and close these ports of the
HCU with protection caps, too.

e. Install new HCU

[LI|NOTE

The new repair part HCU is totally pre-filled. To keep
the brake fluid inside the HCU, remove port protec-
tion caps of the brake circuit connections first and as-
semble these brake tubes. When all brake circuits are
connected, remove port protection caps of TMC ports
of HCU and connect TMC tubes to HCU.

f.  Remove pedal support.

g. Remove fluid reservoir cap and fill reservoir
to "MAX" with new DOT 4 brake fluid.

h. Lift vehicle or use inspection pit.
3.2 Bleeding conventional brake system
See section 1.2
3.3 Vehicle disconnection according to 1.3

WWW.DIGITALKHODRO.COM

4,

Brake bleeding after caliper replacement.
4.1 Vehicle preparation

1)

a. Connect bleeder bottle tube to bleed screw
of FL and RL caliper and open them.

b. Actuate the brake pedal 60mm) and se-
cure if by using a pedal support. This closes
the TMC central valves and prevents fluid
flowing out of the opened brake system.

c. Close FL and RL caliper bleeder screws and
remove bleeder bottle.

d. Replace defective caliper with a new one.

e. Remove fluid reservoir cap and fill reservoir
to "MAX" with new DOT 4 brake fluid.

4.2 Bleed procedure

Only the new caliper has to be bled accord-
ing to the conventional bleeding method.
(see section 1.2)

4.3 Vehicle disconnection according to 1.3

Brake fluid renewal
5.1 Vehicle preparation

1)
a. Connect bleeder unit to brake fluid reservoir.
Fill pressure max. 3 bar.
b. Lift vehicle

5.2 Bleed procedure

2)

a. Connect bleeder bottle tube to FL caliper
bleed screw and open it.

b. Leave screw open until new, clear, bubble-
free fluid is observed in tube.

c. Close bleed screw.

d. Repeat above procedure for the remaining
wheel calipers.

5.3 Vehicle disconnection
3)

a. Remove the bleeder unit.
b. Act according to 1.3
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BRAKE SYSTEM

BR -228

HECU CONTROL UNIT (ESP) CIRCUIT
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BR -229

ESP/ESC SYSTEM

HOT AT ALL TIMES
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BR -230 BRAKE SYSTEM
YAW-RATE SENSOR

COMPONENTS E2734DBE

TORQUE : Nm (kgf.m, Ib-ft)

1. Nut 3. Yaw-rate & lateral accereration sensor
2. Connector

SGHBR7583N
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ESP/ESC SYSTEM BR -231
REMOVAL  eparrss INSTALLATION  esppscro
1. Remove the center console. 1. Connect the yaw-rate  lateral acceleration sensor
(Refer to transaxle lever disassembly installation of connector.
TR group)
2. Install the yaw-rate lateral acceleration sensor.
2. Remove the yaw-rate & lateral acceleration sensor
mounting bolt. Tightening torque :
Yaw-rate lateral acceleration sensor mounting bolt :
8~10 N.m(0.8~1.0 kgf.m, 5.6~6.9 Ib-ft)
3. Install the center console.
ARCD211B
3. Disconnect the yaw-rate lateral acceleration sen-

sor connector.

ARCD211C
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BR -232 BRAKE SYSTEM

MASTER CYLINDER PRESSURE
SENSOR

COMPONENTS  ecases4a

2 4
TORQUE : Nm (kgf.m, Ib-ft)
1. Brake reserve tank 4. Master cylinder pressure sensor
2. Brake tube 5. Reserve tank level switch

3. Master cylinder
SGHBR7584N
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ESP/ESC SYSTEM BR -233

STEERING WHEEL ANGLE
SPEED SENSOR

COMPONENTS  esasrsee

TORQUE : Nm (kgf.m, Ib-ft)

1. Steering column 4. Steering wheel
2. Combination switch 5. Steering wheel nut
3. Clock spring & steering wheel angle sensor

SGHBR7585N
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BR -234 BRAKE SYSTEM

REMOVAL  eprepces 5. Remove the lower cover.

1. Remove the bolt cover from both down side the steer-
ing wheel cover

2. Loosen two bolts using the hex wrench.

APCDO007C

APCDO07A .
6. Remove the steering wheel angle sensor after loos-

3. Using the special tool (09561-1101), remove the ening the clock spring mounting bolt.
steering wheel.

/1 CAUTION

Do not hammer on the steering wheel to remove
it; doing so may damage the collapsible shaft.

APCDO007D

APCDO007B

4. Remove the steering column lower shroud and upper
shrould.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

ESP/ESC SYSTEM BR -235
INSTALLATION  escesrer 4. Tighten two bolts after installing the air module.
1. Tighten the four mounting bolts after installing the Tightening torque : 8~11 N.m (0.8~1.1

clock spring and steering wheel angle sensor. kgf.m, 5.6~7.0 Ib-ft)

/1 CAUTION

Turn clock spring and angular sensor to the end
of both direction, return to the opposite direction
two and a half rounds.

Install the steering wheel after aligning clock
spring and angle sensor to be’ 'form

APCDOO7A

APCDO007D
2. Install the steering wheel.

3. Tighten the steering wheel nut.

Tightening torque : 40~50 N.m (4.0~5.0
kgf.m, 28.9~36.9 Ib-ft)

APCDO007B
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