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Brake System

GENERAL ABS (ANTI-LOCK BRAKE SYSTEM)
ANTI-LOCK BRAKING SYSTEM CONTROL
MODULE
BRAKE SYSTEM FRONT WHEEL SPEED SENSOR
BRAKE BOOSTER REAR WHEEL SPEED SENSOR
MASTER CYLINDER
e el EBD (ELECTRONIC BRAKE-FORCE DIS-
FRONT DISC BRAKE TRIBUTION)

REAR DISC BRAKE
ESP/ESC SYSTEM
YAW-RATE SENSOR AND G-SENSOR
PARKING BRAKE SYSTEM ESP/ESC SWITCH

PARKING BRAKE STEERING WHEEL ANGLE SPEED SENSOR
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BR -2 BRAKE SYSTEM
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BR -3

GENERAL

SPECIFICATIONS  e7sisap4

Item Specification
Type Tandem
Cylinder 1.D. 26.99 mm (1.063 in)

Master cylinder

Piston stroke

31 mm (1.22 in)

Fluid level switch Provided

Type 9" + 10" Tandem
Brake booster : -

Boosting ratio 9 1

Type Ventilated disc
298 mm (11.73 in)
Front brake Disc O.D.
325 mm (12.80 in)
Caliper piston Double
Type Solid disc
Rear brake Disc O.D. 302 mm (11.89 in)
Caliper piston Single

) Type DIH (Drum in hat)
Parking brake
Drum I.D. 190 mm (7.48 in)
Brake fluid DOT 3
NOTE

O.D. : Outer Diameter
I.D. : Inner Diameter
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BRAKE SYSTEM

SPECIFICATION (ABS)

Part

Remark

HECU(Hydraulic and
Electronic Control

Item Standard value
Svstem 4 channel 4 sensor
y (Solenoid)
Type Motor, valve relay

intergrated type

‘ABS system:ABS

. - EBD control
Unit) Operating voltage 8 V ~ 16 V(DC)
Operating temperature -40 ~ 120 °C
perating temp (-40 ~ 248 °F)
-ABS W/L:ABS failure
) Operating voltage 122V -Brake W/L:Parking,
Warning lamp brake oil, EBD failure
Current consumption 80 mA
Supply voltage DC45~20V
Operating temperature -40 ~ 150 °C
Output current low 59~84 mA Typ.7 mA
Output current High 11.8 ~ 16.8 mA Typ.14 mA
Acitve wheel speed Frequency range 1~ 2500 HZ
sensor
) Front 0.15 ~ 1.5 mm Typ.0.7 mm
Air gap
Rear 0.2~ 1.2 mm Typ.0.7 mm
Tone wheel 48 teeth
Output duty 30~70 %
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BR -5

SPECIFICATION(VDC)

Part

Remark

HECU(Hydraulic and
Electronic Control
Unit)

Item Standard Value
System 4 channel 4 sensor(Solenoid)
Type Motor, valve relay intergrated type

Operating voltage

8 V ~ 16 V(DC)

Operating temperature

-40 ~ 120 °C(-40 ~ 248 °F)

-Total control
(ABS, EBD, TCS, ESP)

Warning lamp

Operating voltage

12 vV

-ESP Operating Lamp

Current consumption 80 mA -ESP Warning Lamp
Supply voltage DC 4.5 ~ 20V
Operating temperature -40 ~ 150 °C
Output current low 59 ~ 8.4 mA
Active wheel speed | Output current high 11.8 ~ 16.8 mA
sensor Tone wheel 48 teeth
Frequency range 1 ~ 2500 Hz
. Front 0.15 ~ 1.5 mm Typ. 0.7 mm
Airgap
Rear 0.2 ~1.2mm Typ. 0.7 mm
Operating Voltage 8V ~ 16 V
Usalp s Nagls Current Consumption Max 150 mA
Sensor
Operating Angular velocity Max + 780 °/sec
Operating Voltage 8V-~16V
Current Consumption Max. 120 mA
Output Voltage high 4.35 V~ 4.65 V Typ. 45V
Yaw-rate  Lateral Output Voltage low 0.35 ~ 0.65 V Typ. 0.5V
G sensor
Yaw Sensor Operating Range | £100 ° /s
G Sensor Operating Range 1.8 G
Reference voltage output 2.464 ~ 2.536 V Typ. 25V

SERVICE STANDARD

Items

Standard vale

Brake pedal height

214 mm (8.43 in)

Brake pedal stroke

122 mm (4.8 in)

Stop lamp clearance

0.5~ 1.0 mm (0.02 ~ 0.04 in)

Brake pedal free play

3 ~8 mm (0.12 ~ 0.31 in)

Front brake disc thickness

28 mm (1.10 in)

Front brake disc pad thickness

10.5 mm (0.41 in)

Rear brake disc thickness

11 mm (0.43 in)

Rear brake disc pad thickness

10 mm (0.39 in)
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BR -6 BRAKE SYSTEM

TIGHTENING TORQUE

ltems Nm kgf.m Ib-ft
Hub nut 88.3 ~ 107.9 9.0 ~ 11.0 65.1 ~ 79.6
Master cylinder to brake booster 7.8 ~11.8 08~12 58 ~ 87
Brake booster mounting nuts 12.7 ~ 15.7 1.3~16 94 ~ 11.6
Air bleeding screw 6.7 ~ 12.7 0.7~13 51~94
Brake tube flare nuts 12.7 ~ 16.7 13~17 9.4~ 123
Front caliper guide rod bolts 216 ~ 314 22 ~32 159 ~ 23.1
Rear caliper guide rod bolts 216 ~ 314 22 ~32 159 ~ 23.1
Front caliper assembly to knuckle 78.5 ~ 98.1 8.0 ~ 10.0 579 ~ 723
Rear caliper assembly to knuckle 63.7 ~ 73.5 6.5~75 47.0 ~ 54.2
Brake hose to caliper 245~ 294 25~30 18.1 ~ 21.7
Brake pedal member bracket bolts 16.7 ~ 25,5 1.7~ 26 12.3 ~ 18.8
Brake pedal shaft nut 245 ~ 34.3 25~35 18.1 ~ 25.3
Stop lamp switch lock nut 7.8 ~9.8 0.8~1.0 58~7.2
Wheel speed sensor mounting bolt 6.9 ~ 10.8 07~11 5.0 ~ 8.0
HECU bracket bolt 16.7 ~ 25.5 1.7~ 26 12.3 ~ 18.8
HECU bracket nut 59~938 06~1.0 43~172
Yaw rate G sensor mounting bolts 49 ~78 05~0.8 3.6 ~58

LUBLICANTS  ecssress

Items Recommended Quantity
Brake pedal bushing and bolt Chassis grease As required
Parking brake shoe and backing plate contacting surface | Heat resistance grease As required
Caliper guide rod and boot Grease ML 701 08~13g

SPECIAL TOOL E4AE09C6

Tool(Number and Name) lllustration Use

09581-11000 Spreading the front disc brake piston
Piston expander

EJDA043A
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GENERAL BR -7
TROUBLESHOOTING  e29ss522
PROBLEM SYMPTOMS TABLE
Use the table below to help you find the cause of the prob-
lem. The numbers indicate the priority of the like cause of
the problem. Check each part in order. If necessary, re-
place 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 (Inoperative) 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 (Inoperative) replace
9. Booster system (Vacuum leaks) repair
10. Master cylinder (Inoperative) 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) repair
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 cylinder replace
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BR -8 BRAKE SYSTEM
Symptom Suspect Area Reference

1. brake booster replace
2. pedal free play adjust
Brake vibration, 3. master cylinder replace
pulsation 4. caliper replace
5. master cylinder cap seal replace
6. damaged brake lines replace

Brake Chatter

Brake chatter is usually caused by loose or worn components, or
glazed or burnt linings. Rotors with hard spots can also contribute
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

CH ECK EAD34DE9

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.

D/E

SCMBR6500D
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BR -10 BRAKE SYSTEM

BRAKE SYSTEM BLEEDING

/1% CAUTION @ Front Right @ Rear Right
* Do not reuse the drained fluid.
* Always use genuine DOT 3 brake Fluid.

Using a non-genuine DOT 3 brake fluid can

cause corrosion and decrease the life of the -

system.

« Make sure no dirt of other foreign matter is =) =3
allowed to contaminate the brake fluid.

« 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.

e The reservoir on the master cylinder must be

at the MAX (upper) level mark at the start of

bleeding procedure and checked after bleed-
ing each brake caliper. Add fluid as required.

(2 Front Left (@ Rear Left

EJKEO03B

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

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

3. Loosen the right-rear brake bleed screw (A) 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 unit air bubbles no longer appear in the

fluid. SCMBR6501D

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

BR -11

CO M PO N ENTS E7FFE14E

(0.8~1.2,5.8~8.7)

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

1. Brake booster
2. Master cylinder
3. Reservoir

4. Brake fluid level switch
5. Screw

6. Washer

7. Nut

SCMBR6501L
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BRAKE SYSTEM

BRAKE BOOSTER OPERATING
TEST  eacozeer

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

1.

When engine is stopped

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, thebooster is inoperative.

Good No good

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
inoperative.

When engine is started

SCMBR6500L

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 inoperative.

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 mal-
function.

Good No good

EJRF500C
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BRAKE SYSTEM BR -13

REMOVAL EAB2C2A3

1. Remove the air cleaner assembly. (LHD only)

SCMBR6001L

SCMBR6502D 4. Remove the master cylinder. (Refer to Master cylin-
der)
2. Disconnect the vacuum hose (A), vacuum switch con-
nector (B) from the brake booster. 5. Remove the snap pin (A) and joint pin (B).

3. Disconnect the brake fluid level switch connector (C)
from the reservoir.

[LHD]

SCMBR6004D

SCMBR6003D
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BR -14 BRAKE SYSTEM
6. Remove the brake booster by loosening the mounting INSPECTION  eseacear
nuts.

1. Inspect the check valve in the vacuum hose.

Tightening torque Nm (kgf.m, Ib-ft):
Do not remove the check valve from the vacuum
hose.

2. Check the boot for damage.

INSTALLATION  eszs0ss0

1. Installation is the reverse of removal.

/1% CAUTION
« Before installing the pin, apply the grease to
the joint pin.
« Use a new snap pin whenever installing.

SCMBR6518L 2. After installing, bleed the brake system. (Refer to
Brake system bleeding)

3. Adjust the brake pedal height and free play. (Refer to
Brake pedal height and free play adjustment)

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BRAKE SYSTEM
MASTER CYLINDER

BR -15

CO M PO N ENTS E599266A

1. Reservoir cap 5. Retainer

2. Reservoir 6. Primary piston assembly

3. Grommet 7. Secondary piston assembly
4. Cylinder pin 8. Master cylinder body

SCMBR6514L
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BR -16 BRAKE SYSTEM

REMOVAL  es7aoroe 3. Disconnect the brake tube from the master cylinder
by loosening the tube flare nut (A).
1. Remove the air cleaner assembly. (LHD only)

Tightening torque Nm (kgf.m, Ib-ft):
12.7 ~16.7 (1.3 ~ 1.7, 9.4 ~ 12.3)

4. Remove the master cylinder from the brake booster
after loosening the mounting nuts (B).

Tightening torque Nm (kgf.m, Ib-ft):
78 ~11.8 (0.8 ~1.2,58~8.7)

[LHD]

SCMBR6502D

2. Disconnect the brake fluid level switch connector (A)
and hose (B) from the reservoir.

SCMBR6013D

[RHD]

SCMBR6010D

i
/1 CAUTION

« 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.

SCMBR6002L
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BRAKE SYSTEM BR -17
DISASSEMBLY  esrcsees 6. Remove the pin (C) with the secondary piston (B)

pushed completely using a screwdriver. Remove the
1. Remove the reservoir cap and drain the brake fluid secondary piston assembly (B).

into a suitable container.

2. Remove the fluid level sensor.

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

KJIBF528A

>

NOTE

Do not disassemble the primary and secondary piston
assembly.

%

AJKF601T

I N SP ECTIO N EC789F5E

) ) ) 1. Check the master cylinder bore for rust or scratching.
4. Remove the retainer ring (A) by using the snap ring

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

3
/1 CAUTION

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

AJKF601U

5. Remove the primary piston assembly (A).
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BR -18 BRAKE SYSTEM
REASSEMBLY  ersicona INSTALLATION  esoscean
1. Apply genuine brake fluid to the rubber parts of the 1. Installation is the reverse of removal.

cylinder kit and grommets.
2. After installation, bleed the brake system. (Refer to

2. Carefully insert the springs and pistons in the proper Brake system bleeding)
direction.

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

AJKF601W

4. Install the retainer ring (A) after installing primary pis-
ton assembly.

AJKF601X
5. Mount two grommets.

6. Install the reservoir on the cylinder.
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BRAKE SYSTEM
BRAKE LINE

BR -19

COMPONENTS  eescscar

Brake tube to master cylinder

12.7~16.7(1.3 ~ 1.7, 9.4 ~ 12.3) Brake tube flare nut
12.7~16.7
(1.3~1.7,9.4~12.3)

Bleeder screw
6.7 ~12.7(0.7~1.3,5.1~9.4)

Brake hose to caliper
24.5~29.4(25~3.0,18.1~21.7)

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

SCMBR6502L
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BR -20 BRAKE SYSTEM
REMOVAL  eszs33e0 4. Disconnect the brake hose (A) from the brake caliper

1. Remove the wheel tire.

2. Remove the brake hose clip (A).

SCMBR6006D

3. Disconnect the brake tube by loosening the tube flare
nut (A).

Tightening torque Nm (kgf.m, Ib-ft):
12.7 ~16.7 (1.3 ~ 1.7, 9.4 ~ 12.3)

SCMBR6007D

WWW.DIGITALKHODRO.COM

by loosening the bolt.

Tightening torque Nm (kgf.m, Ib-ft):
16.7 ~ 25.5 (1.6 ~ 2.6, 12.3 ~ 18.8)

SCMBR6503L
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BRAKE SYSTEM BR -21
INSPECTION  er20acoc INSTALLATION  easoocea
1. Check the brake tubes for cracks, crimps and corro- 1. Installation is the reverse of removal.

sion.

/1, CAUTION
2. Check the brake hoses for cracks, damage and fluid =

leakage. Use a new washer (A) whenever installing.

3. Check the brake tube flare nuts for damage and fluid
leakage.

SCMBR6529D

2. After installation, bleed the brake system (Refer to
Brake system bleeding)
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BR -22 BRAKE SYSTEM
BRAKE PEDAL

COMPONENTS  e7asz7e0

245~343(3.0~5.0,18.1 ~25.3)

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

1. Brake pedal member assembly 4. Brake pedal assembly
2. Joint bolt 5. Washer
3. Return spring 6. Nut

7. Stop lamp switch

SCMBR6504L
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BRAKE SYSTEM BR -23

BRAKE PEDAL HEIGHT AND FREE PLAY 3. Adjust the stop lamp switch clearance and brake

ADJUSTMENT  epcooces pedal free play.

1. Disconnect the stop lamp switch (A) connector and Stop l"";mp cllearance: 0.5~ 1.0 mm (0.02 ~ 0.04 in)
loosen the stop lamp switch lock nut. Pedal free play: 3.0 ~ 8.0 mm (0.12 ~ 0.31)

g
e

SCMBR6505L SCMBR6506D

2. Adjust the brake pedal height (A) as illustration below. M NOTE

Pedal height: 214 mm (8.43 in) Adjtjsllqt Ithekbrare pedal free play using the stop lamp
switch lock nut.

SCMBR6505D
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BR -24 BRAKE SYSTEM

REMOVAL  eseeean2 3.  Remove the snap pin (A) and joint pin (B).

1. Remove the lower crash pad.

[LHD]

SCMBR6004D

4. Remove the brake pedal by loosen the joint bolt and

nut.
SCMBR6507D

Tightening torque Nm (kgf.m, Ib-ft):
245 ~34.3 (2.5 ~ 3.5, 18.1 ~ 25.3)

INSTALLATION  epsecrie

1. Installation is the reverse of removal.

/1 CAUTION

e Before installing the pin, apply the grease to
the joint pin.
e Use a new snap pin whenever installing.

2. Check the brake pedal operation.

SCMST6001L

2. Disconnect the stop lamp switch (A) connector.

SCMBR6505L
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BRAKE SYSTEM BR -25
FRONT DISC BRAKE

CO M PO N ENTS EAEGF9EB

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

1. Brake caliper assembly 4. Guide rod bolt
2. Brake disc 5. Brake pad
3. Pad retainer 6. Pad shim

SCMBR6507L
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BR -26 BRAKE SYSTEM

21.6 ~31.4
(2.2 ~3.2,15.9 ~ 23.1)

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

1. Guide rod bolt 6. Pad shim

2. Caliper body 7. Brake pad
3. Piston 8. Pad retainer
4, Piston seal 9. Guide rod
5. Piston boot 10. Boot

SCMBR6508L
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BRAKE SYSTEM BR -27

REMOVAL  esaeesro 3. Loosen the hose eye-bolt (A) and caliper mounting

bolts, then remove the front caliper assembly (B).
1. Remove the front wheel tire.

Tightening torque Nm (kgf.m, Ib-ft):
Tightening torque Nm (kgf.m, Ib-ft): Brake hose to caliper:

88.3 ~ 107.9 (9.0 ~ 11.0, 65.1 ~ 79.6) 245 ~29.4 (25~ 3.0,18.1 ~ 21.7)
Caliper assembly to knuckle:

78.5 ~98.1 (8.0 ~ 10.0, 57.9 ~ 72.3)

SCMBR6532D

2. Remove the split pin (A) and castle nut (B). W

Tightening torque Nm (kgf.m, Ib-ft): 4.

Remove the front brake disc by loosening the screws
200 ~ 260 (20 ~ 26, 145 ~ 188)

(A).

SCMBR6508D SCMBR6511D
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BR -28
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BRAKE SYSTEM

REPLACEMENT  eosesrcc

FRONT BRAKE PADS

1. Loosen the guide rod bolt (A) and pivot the caliper (B)
up out of the way.

SCMBR6509L

2. Replace shims (A), pad retainers (B), and brake pads
(©).

SCMBR6512D

WWW.DIGITALKHODRO.COM

3. Push the piston in the cylinder using a SST (09581-
11000)

T

‘)\T\

i
i

SCMBR6012D

4. Pivot the caliper down and tighten the guide rod bolt.

Tightening torque Nm (kgf.m, Ib-ft):
21.6 ~31.4 (2.2 ~3.2,15.9 ~ 23.1)
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BRAKE SYSTEM BR -29
INSPECTION  escsrroe INSTALLATION  esreeesc

1. Check the brake pads for wear and fade. 1. Installation is the reverse of removal.

2. Check the brake disc for damage and cracks. 2. Use a SST (09581-11000) when installing the brake

caliper assembly.
3. Check the thickness of the brake disc and run-out us-

ing a micrometer and a dial gauge on the part dotted
line in the illustration below.

Brake disc thickness

Standard: 28 mm (1.10 in)

Service limit: 26 mm (1.02 in)

Deviation: Less than 0.01 mm (0.00039 in)
Run-out

Standard: 0.03 mm (0.00118 in) or less

ot

3. After installation, bleed the brake system. (Refer to
Brake system bleeding)

SCMBR6012D

om
\Y,

D
. A
flon ‘ D)

\“ ‘\ ®®

\
@E

SCMBR6510L
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BR -30 BRAKE SYSTEM

REAR DISC BRAKE

COM PONENTS E419477E

21.6 ~31.4
(2.2 ~3.2,15.9 ~ 23.1)

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

1. Guide rod bolt 6. Pad shim

2. Caliper body 7. Brake pad
3. Piston 8. Pad retainer
4, Piston seal 9. Guide rod
5. Piston boot 10. Boot

SCMBR6511L
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BRAKE SYSTEM BR -31

REMOVAL  eeceessc 3. Loosen the hose eye-bolt (A) and caliper mounting

bolts, then remove the rear caliper assembly.
1. Remove the rear wheel tire.

Tightening torque Nm (kgf.m, Ib-ft):
Tightening torque Nm (kgf.m, Ib-ft): Brake hose to caliper:

88.3 ~ 107.9 (9.0 ~ 11.0, 65.1 ~ 79.6) 245 ~29.4 (25~ 3.0,18.1 ~ 21.7)
Caliper assembly to carrier:
78.5 ~98.1 (8.0 ~ 10.0, 57.9 ~ 72.3)

SCMBR6513D

2.  Remove the split pin (A) and castle nut (B). W

Tightening torque Nm (kgf.m, Ib-ft): 4. Remove the rear brake disc by loosening the screws
200 ~ 260 (20 ~ 26, 145 ~ 188) A).

SCMBR6514D SCMBR6516D
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BR -32 BRAKE SYSTEM

REPLACEMENT  esrcazcy 3. Push the piston in the cylinder using a SST (09581-
11000)

REAR BRAKE PADS

1. Loosen the guide rod bolt (A) and pivot the caliper up
out of the way.

SCMBR6519D

4. Pivot the caliper dwon and tighten the guide rod bolt.

SCMBR6517D Tightening torque Nm (kgf.m, Ib-ft):
21.6 ~31.4 (2.2 ~3.2,15.9 ~ 23.1)

2. Replace shims (A), pad retainers (B), and brake pads

(©.

SCMBR6518D
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BRAKE SYSTEM
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BR -33

INSPECTION

EE4792FD

1. Check the brake pads for wear and fade.
2. Check the brake disc for damage and cracks.

3. Check the thickness of the brake disc and run-out us-
ing a micrometer and a dial gauge on the part dotted
line in the illustration below.

Brake disc thickness

Standard: 11 mm (0.43 in)

Service limit: 9.4 mm (0.37 in)

Deviation: less than 0.01 mm (0.00039 in)
Run-out

Standard: 0.03 mm (0.00118 in) or less

om
\Y,

D
. A
flon ‘ D)

\“ ‘\ ®®

\
@E

SCMBR6510L

WWW.DIGITALKHODRO.COM

INSTALLATION

E6402430

1. Installation is the reverse of removal.

2. Use a SST (09581-11000) when installing the brake
caliper assembly.

%
2)

7).
/

SCMBR6519D

3. After installation, bleed the brake system. (Refer to
Brake system bleeding)
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BR -34 BRAKE SYSTEM
PARKING BRAKE SYSTEM

PARKING BRAKE

COMPONENTS  eacosacs

[Hand type]

1. Parking brake lever assembly
2. Equalizer assembly
3. Parking brake cable

SCMBR6512L
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PARKING BRAKE SYSTEM BR -35

[Foot type]

1. Parking brake pedal assembly
2. Equalizer assembly
3. Parking brake cable

SCMBR6513L
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BR -36 BRAKE SYSTEM
REMOVAL  eopssssc 5. Remove the parking brake lever assembly by loosen-

ing the mounting bolts.
HAND TYPE

1. Release the parking brake lever thoroughly.

2. Remove the console. (Refer to BD group)

SCMBR6527D

8.

3. Disconnect the parking brake cable (B) from the
equalizer assembly (A).

SCMBR6519L

9.

4. Disconnect the parking brake switch connector (A).

WWW.DIGITALKHODRO.COM

T~

SCMBR6531D

tire.

Remove the rear wheel

Remove the rear brake caliper and disc.

Disconnect the brake cable (A) from the parking brake
assembly.

‘\
/@V
- &\‘)\Cﬂ((«méﬁ\
p

\

Loosen all of the cable guide bracket bolts. (Refer to
Parking brake components)

SCMBR6591L
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PARKING BRAKE SYSTEM
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BR -37

10. Remove the both of brake shoes holder (A) and pin
(B).

N\
((((@(@\

SCMBR6520L

11. Remove the upper spring (A) and strut (B).

SCMBR6521L

12. Remove the lower spring (A), adjuster assembly (B),
and brake shoes.

SCMBR6522L

WWW.DIGITALKHODRO.COM

FOOT TYPE

1.

2.

Release the parking brake pedal thoroughly.

Remove the lower crash pad.

SCMBR6507D

Remove the parking brake cable fixing clips (A), then
disconnect the cable from the parking brake pedal.

4.

SCMBR6004L

Disconnect the parking brake switch connector (A).
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BR -38 BRAKE SYSTEM

5.  Remove the parking brake pedal assembly by loosen- 8. Disconnect the brake cable (A) from the parking brake
ing the mounting bolts. assembly.

[LHD]

<
»
\@\\\/\‘ { \\"

SCMBR6591L

SCMERsz3L 9. Loosen all of the cable guide bracket bolts. (Refer to

[RHD] Parking brake components)
10. Remove the both of brake shoes holder (A) and pin
(B).

SCMBR6003L D

6. Remove the rear wheel & tire. \

i . SCMBR6520L
7. Remove the rear brake caliper and disc.

11. Remove the upper spring (A) and strut (B).

SCMBR6521L
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PARKING BRAKE SYSTEM BR -39

12. Remove the lower spring (A), adjuster assembly (B), ADJUSTMENT  ecceesrs
and brake shoes.

PARKING BRAKE SHOE CLEARANCE
ADJUSTMENT

1. Remove the rear wheel tire.
2.  Remove the plug from the rear brake disc.

3. Rotate adjuster assembly (A) downward until it can
not be rotate by using a screw driver.

SCMBR6522L

INSTALLATION  esorieoe

1. Installation is the reverse of removal.

2. After installation, adjust the parking brake.

SCMBR6533D

N S
NG, *1(’ ) 0

)
D)
‘ﬁ/

v
7 TN

4. Rotate the adjust assembly by 5 notches in the oppo-
site direction.

SCMBR6534D

5. Install the plug to rear brake disc.

6. Install the rear wheel tire.
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BR -40 BRAKE SYSTEM

PARKING BRAKE CABLE ADJUSTMENT

-

/1 CAUTION

Parking brake cable adjustment must be carried
out after adjusting rear shoe.

HAND TYPE

1. Operate the parking brake lever through a full stoke
over 3 times for setting the cables.

2. Thetravel mustbe between 6 ~ 7 notches when apply-
ing a force of approx. 20kgf (196N, 44.11b) at 40mm
(1.57in) from the end of lever assembly by adjusting
nut (A) of equalizer.

SCMBR6516L

3. The parking brake indicator lamp must be OFF when
lever assembly is released, and ON when operating
by 1 notch.

FOOT TYPE

4. Operate the parking brake pedal through a full stroke
over 3 times for setting the cables.

5. Adjust the adjusting nut (A) for parking brake pedal
stroke 130 ~ 140mm when operating effort is approx.
30kgf (294N, 661b).

SCMBR6517L
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -41

ABS (ANTI-LOCK BRAKE
SYSTEM)

CO M PO N ENTS EOAFFOC6

1. Front left wheel speed sensor 4. Hydrauric line
2. ABS control module(HECU) 5. Rear right wheel speed sensor
3. Front right wheel speed sensor 6. Rear left wheel speed sensor

SCMBR6524L
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BR -42
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BRAKE SYSTEM

DESCRIPTION  eiscoss:

This specification applies to HCU(Hydraulic Control Unit)

and ECU(Electronic Control Unit) of the HECU.(Hydraulic

and Electronic Control Unit)

This specification is for the wiring design and installation

of ABS/TCS/ESC ECU.

This unit has the functions as follows.

- Input of signal from Pressure sensor, Steering angle
sensor, Yaw Lateral G sensor, the wheel speed
sensors attached to each wheel.

- Control of braking force / traction force/ yaw moment.

- Failsafe function.

- Self diagnosis function.

- Interface with the external diagnosis tester.

Installation position : engine compartment

- Brake tube length from Master cylinder port to HECU
inlet port should be max. 1m

- The position should not be close to the engine block
and not lower than the wheel.

OPERATION

The ECU shall be put into operation by switching on the
operating voltage (IGN).

On completion of the initialization phase, the ECU shall be
ready for operation.

In the operating condition, the ECU shall be ready, within
the specified limits (voltage and temperature), to process
the signals offered by the various sensors and switches in
accordance with the control algorithm defined by the soft-
ware and to control the hydraulic and electrical actuators.

WHEEL SENSOR SIGNAL PROCESSING

The ECU shall receive wheel speed signal from the four
active wheel sensors.

The wheel signals are converted to voltage signal by the
signal conditioning circuit after receiving current signal
from active wheel sensors and given as input to the MCU.

SOLENOID VALVE CONTROL

When one side of the valve coil is connected to the pos-
itive voltage that is provided through the valve relay and
the other side is connected to the ground by the semicon-
ductor circuit, the solenoid valve goes into operation.

The electrical function of the coils are always monitored by
the valve test pulse under normal operation conditions.

WWW.DIGITALKHODRO.COM

VOLTAGE LIMITS

- Overvoltage
When overvoltage is detected(above 16.8 V), the
ECU switches off the valve relay and shuts down the
system.
When voltage is returned to operating range, the sys-
tem goes back to the normal condition after the initial-
ization phase.

- Undervoltage
In the event of undervoltage(below 9.3 V), ABS con-
trol shall be inhibited and the warning lamp shall be
turned on.
When voltage is returned to operating range, the
warning lamp is switched off and ECU returns to
normal operating mode.

PUMP MOTOR CHECKING

The ECU performs a pump motor test at a speed of 15km/h
once after IGN is switched on.

DIAGNOSTIC INTERFACE

Failures detected by the ECU are encoded on the ECU,
stored in a EEPROM and read out by diagnostic equip-
ment when the ignition switch is turned on.

The diagnosis interface can also be used for testing the
ECU during production of the ECU and for actuating the
HCU (Air-bleeding line or Roll and Brake Test line).

021 62 99 92 92
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ABS (ANTI-LOCK BRAKE SYSTEM)
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BR -43

WARNING LAMP MODULE

ABS Warning lamp

Parking/EBD Warning lamp

SCMBR6525L

1. ABS WARNING LAMP MODULE
The active ABS warning lamp module indicates the
selftest and failure status of the ABS.The ABS warn-
ing lamp shall be on:

During the initialization phase after IGN ON.
(continuously 3 seconds).

In the event of inhibition of ABS functions by fail-
ure.

During diagnostic mode.

When the ECU Connector is seperated from
ECU.

2. PARKING/EBD WARNING LAMP MODULE
The active EBD warning lamp module indicates the
selftest and failure status of the EBD.However, in case
the Parking Brake Switch is turned on, the EBD warn-
ing lamp is always turned on regardless of EBD func-
tions.The EBD warning lamp shall be on:

During the initialization phase after IGN ON.
(continuously 3 seconds).

When the Parking Brake Switch is ON or brake
fluid level is low.

When the EBD function is out of order.

During diagnostic mode.

When the ECU Connector is seperated from
ECU.

WWW.DIGITALKHODRO.COM
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BR -44
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BRAKE SYSTEM

ABS CONTROL

EE8C9C94

1. NORMAL BRAKING without ABS

Inlet valve(EV) Outlet valve(AV) Pump motor
Operation Open Close OFF
< < > g
[ Ev [ EV [ EV EV
wllthk wlilt ks wl T . %w«[ﬂ]:

ACC

o > o o>
KJRES01E
NOTE

EV : Inlet Valve

AV : Outlet Valve

LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel
PE : Pump motor
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ABS (ANTI-LOCK BRAKE SYSTEM)
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BR -45

2. DECREASE MODE

Inlet valve(EV)

Outlet valve(AV)

Pump motor

Operation

Close

Open

ON(Motor speed control)

(L NOTE

EV : Inlet Valve
AV : Outlet Valve

LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel

PE : Pump motor

WWW.DIGITALKHODRO.COM

r-ﬂ—

=

KJIRES501F
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BR -46
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BRAKE SYSTEM

3. HOLD MODE

Inlet valve(EV) Outlet valve(AV) Pump motor
Operation Close Close OFF
| Ev | EV | EV EV
%w{,l—_ﬂs wiil ik wiil Tk . %w«EIﬂ:

8 ACC

(L NOTE

EV : Inlet Valve

AV : Outlet Valve

LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel
PE : Pump motor

WWW.DIGITALKHODRO.COM

ACC

KIRE501G
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -47
4. INCREASE MODE
Inlet valve(EV) Outlet valve(AV) Pump motor
Operation Open Close OFF
[o—
< < >
[ EV [ EV | EV
M. %‘VN[EXI %w«[ﬂ]: . %w@ﬂb

(L NOTE

EV : Inlet Valve

AV : Outlet Valve

LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel
PE : Pump motor

WWW.DIGITALKHODRO.COM

\ 4 AV AV
L,

KIRE501H
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BRAKE SYSTEM

BR -48

E9FD9505

ABS CIRCUIT DIAGRAM(1)

HOT IN ON OR START

HOT AT ALL TIMES

T Rt Selal - B AN (el o B
See Power
] m » Distribution 4 m I JUNCTION
i (SD110-7) 1 mnﬂw —
] CLUSTER R i
| TR See Passenger 15A 1
| Compartment !
! Fuse Details 1
| (SD120-3) '
_IIIII/ e i i L N [E——
10 1/P-K 1fup-a
0.5G/B 0.85L
15 | M15-B
..--mruuuuuuuuuuuuuuuu-------.__zmaxc_smza
| \ 4 y CLUSTER 2ANMC221
i — 1 [PHOTO ww_go
i ABS BRAKE 1152
1 ] »
1 3 A 3 O ®) 1 v
1 B3 A@v B3 BRAKE ) 0.85L 0.5Gr| cs4(GsL)
R ' ) Y ____3|cesapsl)
] 1 1
! 'PHOTO 1 W * W * 1 STOP : Close with brake
“ .I i H |_r_/ See Indicator ' JOTN (C) _W0<_,_\_._._u0_._ WMNummSU ® pedal depressed
1 1 =z = & Gauge 1 . :
1 3 3 ) sD927-1) |® : Open with brake
] )4 P y RS (SD940-2) 1 @ PHOTO 56] | ( ) pedal depressed
52]c30-A ! 4 ! p——
I ! 2 a|csa@GsL)
I o * 1 C254(DSL)
GSL i L 0.85G/B| 0.5L/8
Euro-1V 'EEN >mm||||||||||| mlm_W|||||v _A__8 __, >
Ont 2[m15-A 6[m15-C 13[M15-A See Stop
0.5Gr 0.5W/B 0.5W 058 _%m#%wﬂc
24 AN MC231 2 ANMC241 0.5G/B
osws| [PHOTO osw| |PHOTO ca3[PHOTO 58
o 2= 2 - oY -l --EE . ___ 20| c280
T T T T ABS
Wheel Speed ABS EBD Stop Lamp Dm_m_. @Wﬁﬁﬂﬂr
Sensor Output IND. IND. Switch PHOTO 23
FL VCC FL SIG FRVCC FR SIG RL VCC RL SIG RR VCC RR SIG
NZ NZ NZ N2 N2 NZ NZ NZ
I 3 ] 1] 6] "7 74 Y Cl 19] c2s80
osop _____ 056G 0.5R 05L 0.5Y 058
24 12 ¥, MC211
4 3 6 5 /NCF211
0 mOH 0 mOH PHOTO 73 0.5W PEL T 1 B BV "l =, i D PHOTO
73
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BR -49

ABS (ANTI-LOCK BRAKE SYSTEM)

ABS CIRCUIT DIAGRAM(2)

See Data
Link Details
(SD200-2)
S

0.5R/B 0.5R

G12(DSL)

G37(GSL)|[PHOTO 71

HOT IN ON OR START

0.75Gr

HOT AT ALL TIMES

DATA LINK
CONNECTOR

il

M10

MULTIPURPOSE
CHECK CONNECTOR

18] C245

osL0]|549T0

PHOTO 74|
0.5L/10
23 N\ MC231
0.5L/0| [PHOTO 73 3.0G6
0.5L/0

C280

ABS
CONTROL
MODULE

PHOTO
23

SCMBR6527L
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BR -50 BRAKE SYSTEM
ECU CONNECTOR
INPUT/OUTPUT(ABS)  esopiser
— —
B \ [ [ I B [ [ I
alsla [s]6]*][8]9Jrofr1]r2] *[14]15] 11213l4 [s]6]*[8]9ofrfro] %[+ 15|
[16]17]18]19]20] * [22] * [+ [ % [26] [16]17[18]19]20] % [22] % [ * [ x [26]
C / [ [ 11 - [ [ 11
- -
C280 (GSL) C280(DSL)
SCMBR6528L
Current max.permis- .
sible wire re- min leakage
Wire No. Designation . resistance R_P
max min sistance R_L kQ)
(mQ)
1 Ground for recirculation pump 20~39 A 10 A 10
Ground for solenoid valves
4 and ECU 5~15 A 25 A 10
2 Voltage supply for pump motor 20~39 A 10 A 10 200
3 Voltage supply for solenoid valves 5~15 A 2 A 10 200
18 Voltage for hybrid ECU 1A 500 mA 60 200
signal wheel speed sensor 200 to ground
5,10,17,19 FL. FR, RL.RR 6 mA 16 mA 250 1 5M to bat
Voltage supply for the active wheel 200 to ground
16,9,6,8 speed sensor FL,FR, RL, RR O £OTmA >° 1.5M to bat
11 Diagnostic wire K 6 mA 3 mA 250 200
22 ABS-warning lamp actuation 30 mA 5 mA 250 200
12 EBD-warning lamp actuation 30 mA 5 mA 250 200
20 brake light switch 10 mA 5 mA 250 200
15 CAN Low 30 mA 20 mA 250 200
26 CAN High 30 mA 20 mA 250 200

WWW.DIGITALKHODRO.COM
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BR -51

ABS HECU CONNECTOR

Connector terminal o N
— Specification Condition
Number Description
: . Current range: Min.10A
1 Ground for recirculation pump Max.20~39A Always
4 Ground for solenoid valves Current range: Min.2.5A Alwavs
and ECU Max.5~15A y
Voltage supply for pump motor
: Battery voltage Always

3 Voltage supply for solenoid valves
16
9 Voltage supply for the active wheel

speed sensor FL,FR, RL, RR Battery voltage IG ON
8
10 signal wheel speed sensor Voltage(High) : 0.89~1.26 V on drivin
17 FL, FR, RL,RR Voltage (Low) : 0.44~0.63 V g
19
11 Diagnostic wire K Voltage (High) = 0.8 * IG ON Pn SCAN T(.)OL

Voltage (Low) < 0.2 * IG ON communication
18 Voltage for hybrid ECU Battery voltage KEY ON/OFF
20 Brake light switch Voltage (High) = 0.8 * IG ON BRAKE ON/OFF
Voltage (Low) < 0.3 * IG ON

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

SENSOR OUTPUT ON SCAN TOOL(ABS)

Description Abbreviation Unit Remarks
1 Vehicle speed sensor VEH. SPD Km/h
2 Battery voltage BATT. VOL \%
3 FL Wheel speed sensor FL WHEEL Km/h
4 FR Wheel speed sensor FR WHEEL Km/h
5 RL Wheel speed sensor RL WHEEL Km/h
6 RR Wheel speed sensor RR WHEEL Km/h
7 ABS Warning lamp ABS LAMP -
8 EBD Warning lamp EBD LAMP -
9 Brake Lamp B/LAMP -
10 Pump relay state PUMP RLY -
11 Valve relay state VALVE RLY -
12 Motor MOTOR -
13 Front Left valve(IN) FL INLET -
14 Front Right valve (IN) FR INLET -
15 Rear Left valve (IN) RL INLET S
16 Rear Right valve (IN) RR INLET -
17 Front Left valve (OUT) FL OUTLET -
18 Front Right valve (OUT) FR OUTLET -
19 Rear Left valve(OUT) RL OUTLET -
20 Rear Right valve (OUT) RR OUTLET -

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -53

STANDARD FLOW OF DIAGNOSTIC
TROUBLESHOOTING  essecocy

Gathering information from customer

lReoccurs lDoes not reoccur
Check diagnostic code Check diagnostic code
No trouble code l—nouue code displayed lTroubIe code No trouble
displayed code

Recheck trouble code(s) then erase

'

Basic brake system is normal or not Recheck trouble symptom
lAbnormaI Normal l No trouble
, code
Refer to BR-Troubleshooting Check trouble codes —P

lTroubIe code displayed

Problem is intermittent or was Inspection chart for diagnostic trouble \ 4
repaired and memory was not cleared. codes Intermittent malfunction

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

EJKBO55A

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.

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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BRAKE SYSTEM

SCAN TOOL (PRO) CHECK
1. Turn the ignition switch OFF.

2. Connector the Scan tool to the 16P data link connec-
tor located the driver’s side kick panel.

ARKF500A

3. Turn the ignition switch ON.

»

Check for DTC using the Scan tool

5. After completion trouble of the repair or correction of
the problem, erase the stored fault codes using the
scan tool.

6. Disconnect the Scan tool from the 16P data link con-
nector.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -55

ABS CHECK SHEET

ABS Check Sheet Inspector’s

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 O Intermittent ( times a day)

[J ABS does not operate.
Symptoms [J ABS does not operate efficiently. [J Intermittent ( times a day)
ABS Warning . .
Light Abnormal [J Remains ON [J Does not light up
Diagnostic 1st Time (0 Normal Code 0 Malfunction Code (Code )
Trouble Code
Check 2nd Time [0 Normal Code [0 Malfunction Code (Code )

EJDAO17A
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BR -56 BRAKE SYSTEM

PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the DTC check but the
problem still occurs, check the circuits for each problem
symptom in the order given in the table below and proceed
to the relevant troubleshooting page.

See

Symptom Suspect Area page

ABS does not operate. Only when 1. -4. are all normal and the problem

is still occurring, replace the HECU.

1. Check the DTC reconfirming that the
normal code is output. BR - 56

2. Power source circuit.

3. Speed sensor circuit.

4. Check the hydraulic circuit for leakage.

ABS does not operate intermittently. Only when 1. -4. are all normal and the problem is

still occurring, replace the ABS actuator assembly.

1. Check the DTC reconfirming that the system
is operating to specifications. BR - 58

2.  Wheel speed sensor circuit.
3. Stop lamp switch circuit.
4. Check the hydraulic circuit for leakage.
Communication with Scan tool is not possible. 1. Power source circuit
i " . : ) .. BR - 59
(Communication with any system is not possible) 2. Diagnosis line
Communication with Scan tool is not possible. 1. Power source circuit
(Communication with ABS only is not possible) 2. Diagnosis line BR - 60
3. HECU
When ignition key is turned ON (engine OFF), the 1. ABS warning lamp circuit BR - 61
ABS warning lamp does not light up. 2. HECU
Even after the engine is started, the ABS 1. ABS warning lamp circuit BR - 62
warning lamp remains ON. 2. HECU

/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 line to prevent
the wheels from locking and is not an abnormal-
ity.
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BR -57

ABS Does Not Operate.

DETECTING CONDITION

EJBF505T

Trouble Symptoms

Possible Cause

Brake operation varies depending on driving conditions
and road surface conditions, so diagnosis can be
difficult.However if a normal DTC is displayed, check
the following probable cause. When the problem is still
occurring, replace the ABS control module.

Inoperative power source circuit
Inoperative wheel speed sensor circuit
Inoperative hydraulic circuit for leakage
Inoperative HECU

INSPECTION PROCEDURES
DTC INSPECTION

1. Connect the Scan Tool with the data link connector
and turn the ignition switch ON.

2. \Verify that the system is operating to specifications.
Is the system operating to specifications?

Check the power source circuit.

YES

Erase the DTC and recheck using Scan Tool.

CHECK THE POWER SOURCE CIRCUIT.

1. Disconnect the connector from the ABS control mod-
ule.

2. Turn the ignition switch ON, measure the voltage be-
tween terminal 18 of the ABS control module harness
side connector and body ground.

Specification: approximately B+

Is the voltage within specification?

YES

Check the ground circuit.

Check the harness or connector between the fuse
(10A) in the engine compartment junction block and
the ABS control module. Repair if necessary.

WWW.DIGITALKHODRO.COM
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CHECK THE GROUND CIRCUIT.

1. Disconnect the connector from the ABS control mod-
ule.

2. Check for continuity between terminals 1,4 of the ABS
control module harness side connector and ground

point.
Is there continuity?

YES
Check the wheel speed sensor circuit.

Repair an open in the wire and ground point.

N A N

1
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BR -58
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BRAKE SYSTEM

CHECK THE WHEEL SPEED SENSOR CIRCUIT.

Refer to the DTC troubleshooting procedures.
Is the system operating to specifications?

M=)

Check the hydraulic circuit for leakage.

Repair or replace the wheel speed sensor.

CHECK THE HYDRAULIC CIRCUIT FOR LEAKAGE.

Refer to the hydraulic lines.
Inspect leakage of the hydraulic lines.
Is the system operating to specifications?

M=)

The problem is still occurring, replace the ABS control
module.

Replace the leaking hydraulic lines.

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

ABS (ANTI-LOCK BRAKE SYSTEM)
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BR -59

ABS Does Not Operate (Intermittently).

DETECTING CONDITION

BJKG500R

Trouble Symptoms

Possible Cause

Brake operation varies depending on driving conditions
and road surface conditions, so diagnosis can be
difficult.However if a normal DTC is displayed, check
the following probable cause. When the problem is still
occurring, replace the ABS control module.

Inoperative power source circuit
Inoperative wheel speed sensor circuit
Inoperative hydraulic circuit for leakage
Inoperative HECU

INSPECTION PROCEDURES
DTC INSPECTION

1. Connect the Scan Tool with the data link connector
and turn the ignition switch ON.

2. Verify that the system is operating to specifications.
Is the system operating to specifications?

Check the wheel speed sensor circuit.
YES
Erase the DTC and recheck using Scan Tool.
CHECK THE WHEEL SPEED SENSOR CIRCUIT.

Refer to the DTC troubleshooting procedures.
Is the system operating to specifications?

=S

Check the stop lamp switch circuit.

Repair or replace the wheel speed sensor.

CHECK THE STOP LAMP SWITCH CIRCUIT.

1. Check that stop lamp lights up when brake pedal is
depressed and turns off when brake pedal is released.

2. Measure the voltage between terminal 20 of the ABS
control module harness side connector and body
ground when brake pedal is depressed.

Specification: approximately B+

Is the voltage within specification?

YES

WWW.DIGITALKHODRO.COM

Check the hydraulic circuit for leakage.

Repair the stop lamp switch. Repair an open in the
wire between the ABS control module and the stop
lamp switch.
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CHECK THE HYDRAULIC CIRCUIT FOR LEAKAGE.

Refer to the hydraulic lines.
Inspect leakage of the hydraulic lines.
Is the system operating to specifications?

=S

The problem is still occurring, replace the ABS control
module.

Replace the leaking hydraulic lines.
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BR -60
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BRAKE SYSTEM

Communication with Scan-Tool is not possible.

(Communication with any system is not possible)

DETECTING CONDITION

BJKG500S

Trouble Symptoms

Possible Cause

Possible malfunction in the power supply system
(including ground) for the diagnosis line.

An open in the wire
Poor ground
Inoperative power source circuit

INSPECTION PROCEDURES

CHECK THE POWER SUPPLY CIRCUIT FOR THE DI-
AGNOSIS

Measure the voltage between terminal 9 of the data link
connector and body ground.

Specification: approximately B+

Is voltage within specification?
YES
Check the ground circuit for the diagnosis.

Repair an open in the wire. Check and replace fuse
(15A) from the engine compartment junction block.

* | % |%/13[12|11| %| 9

| ]

SCMBR6529L

CHECK THE GROUND CIRCUIT FOR THE
DIAGNOSIS

Check for continuity between terminal 5 of the data link
connector and body ground.
Is there continuity?

Repair an open in the wire between terminal 5 of the
data link connector and ground point.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM)
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BR -61

Communication with Scan Tool is not possible.
(Communication with ABS only is not possible)

DETECTING CONDITION

BJKG500T

Trouble Symptoms

Possible Cause

When communication with Scan Tool is not possible, the
cause may be probably an open in the HECU power
circuit or an open in the diagnosis output circuit.

An open in the wire
Inoperative HECU
Inoperative power source circuit

INSPECTION PROCEDURES
CHECK FOR CONTINUITY IN THE DIAGNOSIS LINE

1. Disconnect the connector from the ABS control mod-
ule.

2. Check for continuity between terminals 11 of the ABS
control module connector and 1 of the data link con-
nector.

Is there continuity?

YES

Check the power source of ABS control module.

Repair an open in the wire.

CHECK THE POWER SOURCE OF ABS CONTROL
MODULE

1. Disconnect the connector from the ABS control mod-
ule.

2. Turn the ignition switch ON, measure the voltage be-
tween terminal 18 of the ABS control module harness
side connector and body ground.

Specification: approximately B+

Is voltage within specification?

M=)

Check for poor ground.

Check the harness or connector between the fuse
(10A) in the engine compartment junction block and
the ABS control module.Repair if necessary.
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CHECK FOR POOR GROUND

Check for continuity between terminal 5 of the data link
connector and ground point.

=S

Replace the ABS control module and recheck.

Repair an open in the wire or poor ground.
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BRAKE SYSTEM

When Ignition Key Is Turned ON (engine OFF), The ABS Warning Lamp Does Not Light Up.

DETECTING CONDITION

EJBF505X

Trouble Symptoms

Possible Cause

When current flows in the HECU the ABS warning lamp
turns from ON to OFF as the initial check.Therefore if
the lamp does not light up, the cause may be an open
in the lamp power supply circuit, a blown bulb, an open
in the both circuits between the ABS warning lamp
and the HECU, and the inoperative HECU.

Inoperative ABS warning lamp bulb
Blown No.2 fuse (10A) in the engine
compartment junction block
Inoperative ABS warning lamp module
Inoperative HECU

INSPECTION PROCEDURES

PROBLEM VERIFICATION

Disconnect the connector from the ABS control module
and turn the ignition switch ON.

Does the ABS warning lamp light up?

YES

It is normal. Recheck the ABS control module.

Check the power source for the ABS warning lamp.

CHECK THE POWER SOURCE FOR THE ABS
WARNING LAMP

1. Disconnect the instrument cluster connector and turn
the ignition switch ON.

2. Measure the voltage between terminal 8 of the cluster
harness side connector and body ground.

Specification: approximately B+

Is voltage within specification?

=S

Repair bulb or instrument cluster assembly.

Check for blown fuse.

WWW.DIGITALKHODRO.COM
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CHECK FOR BLOWN FUSE

Check continuity of fuse (10A) from the engine compart-
ment junction block.

Is there continuity?

YES

Repair an open in the wire between ABS fuse and 1 of
cluster connector.

Replace the blown fuse.
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BR -63

Even After The Engine Is Started, The ABS Warning Lamp Remains ON.

DETECTING CONDITION

EJBF505Y

Trouble Symptoms

Possible Cause

If the HECU detects trouble, it lights the ABS warning
lamp while at the same time prohibiting ABS control.
At this time, the HECU records a DTC in memory.Even
though the normal code is output, the ABS warning
lamp remains ON, then the cause may be probably an
open or short in the ABS warning lamp circuit.

An open in the wire

Inoperative instrument cluster assembly
Inoperative ABS warning lamp module
Inoperative HECU

INSPECTION PROCEDURES
CHECK DTC OUTPUT.

1. Connect the Scan Tool to the 16P data link connector
located behind the driver’s side kick panel.

2. Check the DTC output using Scan Tool.
Is DTC output?

=S

Repair circuit indicated by code output.

Check instrument cluster.
CHECK INSTRUMENT CLUSTER
Disconnect the cluster connector and turn the ignition
switch ON.

Does the ABS warning lamp remains ON?

YES

Replace the instrument cluster.

Check for open the wire.

CHECK FOR OPEN IN THE WIRE

Check for continuity in the wire between cluster and ABS
control module.
Is there continuity?

M=)

Replace the ABS control module and recheck.
WWW.DIGITALKHODRO.COM

Repair an open in the wire between cluster and ABS
control module.
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BR -64
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BRAKE SYSTEM

BLEEDING OF BRAKE SYSTEM

4. Select and operate according to the instructions on
the scan tool screen.

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

You must obey the maximum operating time of the

ABS motor with the scan tool to prevent the motor

pump from burning.

/1 cAUTION b
If there is any brake fluid on any painted surface, 2)
wash it off immediately.

3)
NOTE "
When pressure bleeding, do not depress the brake
pedal. 5)
Recommended fluid........ DOT3

2. Connect a clear plastic tube to the brake caliper
bleeder plug and insert the other end of the tube into

a half filled clear plastic bottle.

3. Connect the scan tool to the data link connector lo-

cated underneath the dash panel.

WWW.DIGITALKHODRO.COM

Select Hyundai vehicle diagnosis.
Select vehicle name.

Select Anti-Lock Brake system.
Select air bleeding mode.

Press "YES" to operate motor pump and solenoid
valve.

1.6 AIR BLEEDING MODE

ABSAIR BLEEDING STATUS

01. SOLENOID VALVE STATUS CLOSE
02. MOTOR PUMP STATUS OFF
DO YOU WANT TO START ?

(PRESS[YES] KEY)

6)

EJDAO14F

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

1.6 AIR BLEEDING MODE

AJKF603S

ABSAIR BLEEDING STATUS

01. SOLENOID VALVE STATUS OPEN
02. MOTOR PUMP STATUS ON
TIME : AUTOMATIC COUNT (1-60 SEC.)

ARKF500A

EJDA014G
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -65

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.

@ Front right (2 Rear right
@ Front left @ Rear left

EJRF702W

7. Tighten the bleeder screw.

Bleed screw tightening torque:
7~1 3 Nm (0.7 ~1.3 kgf-m, 5.1 ~ 9.4 Ib-ft)
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BR -66 BRAKE SYSTEM

DIAGNOSTIC TROUBLE CODE CHART(DTC)

e : MIL ON o : MIL OFF

Warning lamp
C[g[():E Trouble description condition Etc. PiEBEE
EBD | ABS | ESP

C1101 | Battery voltage high ° ° ° BR - 67
C1102 | Battery voltage low o /e ° ° BR - 72
C1200 | Wheel speed sensor front-LH open/short ol/e ° ° BR - 76
Crzon | Yeeh s sersor oncL rnge | on e |
C1202 | Wheel speed sensor front-LH invalid/no signal o /e ° ° BR - 86
C1203 | Wheel speed sensor front-RH open/short ole ° ° BR - 76
Craoa | Vnee spe senso wont i rae | R
C1205 | Wheel speed sensor front-RH invalid/no signal o /e ° ° BR - 86
C1206 | Wheel speed sensor rear-LH open/short o /e ° ° BR - 76
Craor | e, e senor e range | on e e
C1208 | Wheel speed sensor rear-LH invalid/no signal ole ° ° BR - 86
C1209 | Wheel speed sensor rear-RH open/short o /e ° ° BR - 76
e ssleseed s R Nk
C1211 | Wheel speed sensor rear-RH invalid/no signal ole ° ° BR - 86
C1213 | Wheel speed frequency error o /e ° ° BR - 91
C1235 | Primary pressure sensor - electrical o ° ° ESP only BR - 95
C1237 | Pressure sensor - other o ° ° ESP only BR - 99
C1260 | Steering angle sensor - signal o o ° ESP only BR - 100
C1261 | Steering angle sensor not calibrated o o ° ESP only BR - 107
C1282 | Yaw rate lateral G sensor - electrical o o ° ESP only BR - 110
C1283 | Yaw rate lateral G sensor - signal o o . ESP only BR - 117
C1503 | ESP switch error o o ° ESP only BR - 121
C1513 | Brake switch error o ° ° ESP only BR - 125
C1604 | ECU hardware error ° ° ° BR - 131
C1605 | CAN hardware error o o ° ESP only BR - 132
C1611 | CAN time-out EMS o o ° ESP only BR - 133
C1612 | ECU(brake system) hardware error o o ° ESP only BR - 135
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -67
Warning lamp
C%I_IS:E Trouble description condition Etc. PSAESEE
EBD | ABS | ESP

C1616 | CAN bus off ESP o) o ° ESP only BR - 137
C1623 | CAN time-out SAS o o ° ESP only BR - 143
C1625 | CAN time-out ESP o o . ESP only BR - 150
C1626 | Implausible Control o ° ° ESP only BR - 151
C1702 | Variant Coding ° ° ° ESP only BR - 152
C2112 | Valve relay error ole ° ° BR - 154
C2308 | Front-LH Valve error (Inlet valve) ° ° ° BR - 157
C2312 | Front-LH Valve error (Outlet valve) ° ° ° BR - 161
C2316 | Front-RH Valve error (Inlet valve) ° ° ) BR - 157
C2320 | Front-RH Valve error (Outlet valve) ° ° ° BR - 161
C2324 | Rear-LH Valve error (Inlet valve) ° ° ° BR - 157
C2328 | Rear-LH Valve error (Outlet valve) ° ° ° BR - 161
C2332 | Rear-RH Valve error (Inlet valve) ° ° ° BR - 157
C2336 | Rear-RH Valve error (Outlet valve) ° ° ° BR - 161
C2366 | USV1 error ° ° ° ESP only BR - 163
C2370 | USV2 error ° ° ° ESP only BR - 163
C2372 | HSV1 error ° ° ° ESP only BR - 163
C2374 | HSV2 error ° ° ° ESP only BR - 163
C2402 | Motor electrical ° ° ° BR - 165
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BRAKE SYSTEM

IDTC C1101 BATTERY VOLTAGE HIGH

COMPONENT LOCATION  easzrera

GENERAL DESCRIPTION  easpsess

SCMBR6544D

The ABS ECU(Electronic Control Unit) checks the battery voltage and alternator 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  epzesser

The ABS ECU monitors battery voltage and alternator output 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/ESP functions are prohibited. If the voltage
recovers, to within normal operating ranges, then the controller returns to normal operation as well.

DTC DETECTING CONDITION  ecisaces

Item

Detecting Condition

Possible cause

DTC Strategy

Battery Voltage Monitoring

Momtprlng « Continuous (Over voltage faults will be always stored.)
Period
« When Vign is higher than 16.8 V.
- If the voltage is recovered to 16.7 V, the controller
Enable
Conditions returns to normal state.
- The monitored supply voltage is filtered and limited
to a rise time of 4 volts per second.
» The ABS/EBD/ESP functions are inhibited.
- The proper function of valves and return pump
Fail Safe is not guaranteed.

The ABS/EBD/ESP warning lamps are activated.

The supply voltage to wheel speed sensor is interrupted.

» Poor connection in power
supply circuit (IGN+)

* Inoperative Alternator

* Inoperative HECU

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -69

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

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

Specification : Approx. Below. 16.7 V

1.2 CURRENT DATA

A
ENGINE SPEED 1162 rpn |fm
UEHICLE SPEED SENSOR 8.8 MPH
ABSOLUTE THROTTLE POS. B.8 ¥
TRANSAXLE RANGE SU P, N
BATTERY UOLTAGE 14.2 V
WHEEL SPD SNSOR-FL 8.8 HPH
WHEEL SPD SNSOR-FR 8.8 MPH
WHEEL SPD SNSOR-RL 8.8 HPH

Y
[FI® | [SCBN| [FULL| |PART | |GRPH| |HELP|

Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal Data
SCMBR6532L

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.
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BR -70 BRAKE SYSTEM
TERMINAL & CONNECTOR INSPECTION  esicosso

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals 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.

Confirm the DTC status at another system to be able to confirm C1101 or DTC code ralated to over voltage.

If there isn’'t C1101 code at another system, Go to "Power Circuit Inspection" procedure.

If there is C1101 or DTC code ralated to over voltage at another system, Go to "Alternator Output Voltage Inspec-
tion" procedure.

ALTERNATOR OUTPUT VOLTAGE INSPECTION
1. Engine "ON".

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

Specification : Below. 16.7 V

+ —
Battery

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

SCMBR6533L

3. Is the measured voltage within specifications?

YES
Go to "Power Circuit Inspection” procedure.

Check that the tension of driving velt, ENG RPM, fuse, terminal of battery, all terminals of alternator are in good
condition and check for damaged harness and poor connection between alternator and battery. If OK repair or replace
alternator and then go to "Verification Of Vehicle Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-71

POWER SUPPLY CIRCUIT INSPECTION  exci7zes
1. Engine "ON".

2. Measure voltage between the battery terminal(+) and terminal "28" of the HECU harness connector.

Specification : Approx. below 0.2 V

<C281>
B A L | ] <es>
18. IGNITION(+)
2627(28]29[30]31|32|33[  [35] % |37[38] # | 5 | | | % [ % [ %] %
<ESP>
- / [ | ] 28. IGNITION(+)

V

ra—
BATTERY

SCMBR6534L

3. Is the measured voltage within specifications?

M=)

Go to "Ground Circuit Inspection" procedure.

Check for damaged harness and poor connection between the battery terminal(+) and terminal "28" of the HEC
Uharness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
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BR -72 BRAKE SYSTEM
GROUND CIRCUIT INSPECTION  eosareac

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

3. Measure resistance between terminal "4" of the HECU harness connector and chassis ground.

Specification : Approx. below 1 Q

<C281>

ﬂ_ 4. Ground

h \ [ ]
112134 5|6 |%[8]9]10)11[12[13[14]15]16| % |18 % [20]21] % [* [* |*
26[27[28[29]30|31(32|33] % |35| % |37[38] % | K | k| % | K| K [*[*
I
/ [ ]

9

il

SCMBR6535L

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 "4" of the HECU harness connector and chas-
sis ground. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eoo2ses

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 -73
IDTC C1102 BATTERY VOLTAGE LOW

COMPONENT LOCATION  essieeis

Refer to DTC C1101.

GENERAL DESCRIPTION  ess22n10

Refer to DTC C1101.

DTC DESCRIPTION  eesosace

The ABS ECU monitors the battery voltage and alternator output voltage by reading the value of voltage. When the voltage
is lower than the expected normal value, this code is set. The ABS/ESP functions are prohibited and the EBD function is
allowed on LOW VOLTAGE CONDITION, the ABS/EBD/ESP functions are prohibited on UNDER VOLTAGE CONDITION.
If the voltage recovers, to within normal operating ranges, then the controller returns to normal operations as well

DTC DETECTING CONDITION  eess7es2

Item Detecting Condition Possible cause

DTC Strategy e Battery Voltage Monitoring

e Continuous (Under voltage faults are only entered

R ey "t in the EEPROM if the vehicle speedis 6 km/h.)

¢ When Vign is lower than 9.3 V outside
ABS/ESP control.
e When Vign is lower than 9.2 V inside

Enable ABS/ESP control.
Casel Conditions - If IGN voltage is recovered to 9.6 V, the
(Low system recovers to normal state. o
voltage) - The monitored supply voltage is filtered and * Poor connection in power
limited to a rise time of 4 volts per second. supply circuit (IGN+)

e Inoperative HECU
« The ABS/ESP functions are inhibited.

Fail Safe * The ABS/ESP warning lamps are activated.
¢ When Vign is lower than 7.7 V.
- If IGN voltage is recovered to 7.8V, the

Enable
Case? Conditi system recovers to normal state.

onditions ; o
(Under - The monitored supply voltage is filtered and
voltage) limited to a rise time of 4 volts per second.

. « The ABS/EBD/ESP functions are inhibited.
Fail Safe

« The ABS/EBD/ESP warning lamps are activated.
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BR -74 BRAKE SYSTEM

MONITOR SCANTOOL DATA  eerparsa

1.

2.

3.

Connect scantool to Data Link Connector(DLC)
Engine "ON".

Monitor the "BATTERY VOLTAGE" parameter on the scantool.

Specification : Above. 9.6 V

1.2 CURBENT DaTaA

F
ENGINE SPEED 1182 rpmn .
UEHICLE SPEED SENSOR A.8 Knsh
ABSOLUTE THROTTLE POS. 8.8 X%
TRANSAXLE RANGE SW P, N
BATTERY WOLTAGE 14.2 U
WHEEL SPDP SNSOR-FL 8.8 Knsh
WHEEL SPDP SNSOR-FR 8.8 Knsh
WHEEL SPD SNSORB-EL 8.8 Knsh

¥

FIX | [SCEN| |[FULL| |PART | [GRPH| |HELP|

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

SCMBR6536L

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 CONNECTOR INSPECTION  eoe7ees0

1.

Many malfunctions in the electrical system are caused poor harness(es) and terminals 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
damage.

Has a problem been found?

YES

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

Go to "Alternator Output Voltage" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -75

ALTERNATOR OUTPUT VOLTAGE INSPECTION
1. Engine "ON".

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

Specification : Above. 9.6 V

Iri
Battery

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

SCMBR6533L

3. Is the measured voltage within specifications?

YES

Go to "Power Circuit Inspection” procedure.

Check that the tension of driving velt, ENG RPM, fuse, terminal of battery, all terminals of alternator are in good
condition and check for damaged harness and poor connection between alternator and battery. If OK repair or replace
alternator and then go to "Verification Of Vehicle Repair" procedure.
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BR -76 BRAKE SYSTEM

POWER CIRCUIT INSPECTION  e7seces
1. Ignition "OFF".

2. Disconnect HECU connector.

3. Ignition "ON" & Engine "OFF".

4. Measure voltage between terminal "28" of the HECU harness connector and chassis ground.

Specification : Approx. B+

<C281>
n \ [ ] 1] <ABS>
18. IGNITION(+)
|1|2|3|4| 5]6 [ x| 8]9[10]11]12]13]14]15]16] * [18] % [20[21] % [ % | % | %
26[27]28[29]30[31]32[33] % [35] % [37]38[ % | % | * | x| * | % | *[*
<ESP>
r / [ ] U_ 28. IGNITION(+)

V

SCMBR6537L
5. 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 "28" of the HECU
harness connector. Check for open or blown 10A ABS fuse referring to "Circuit Diagram”. Repair as necessary and
then go to "Verification Of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ebsosons

Refer to DTC C1101.

VERIFICATION OF VEHICLE REPAIR  ecspsiir

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -77

DTC C1200 FL WHEEL SPEED SENSOR-OPEN/SHORT
DTC C1203 FR WHEEL SPEED SENSOR-OPEN/SHORT
DTC C1206 RL WHEEL SPEED SENSOR-OPEN/SHORT
DTC C1209 RR WHEEL SPEED SENSOR-OPEN/SHORT

COMPONENT LOCATION  erscosan

(TQ
N

2,

S,

SCMBR6547D

GENERAL DESCRIPTION  ersos2as

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 and good at temperature and noise chariteristic. Digital waveform is produced as
tone wheel rotate according as hall sensor principle. Frequency of duty waveform is changed in proportion to rotation of
tone wheel and HECU calculate vehicle speed by this frequency.

DTC DESCRIPTION E3A8CED9

The ABS ECU monitors the wheel speed sensor circuit continuously. A direct current is supplied in the wheel-speed
sensor by a power source in the input amplifier of the control unit. If the WSS circuit is broken, in that case a fault is
detected by detecting abnormal input current. HECU cuts off the voltage supply to wheel sensor channel which had a
fault and prevent vehicle’s damage due to super heated harness. If one or more defects has detected, DTC code of
defected wheel will be stored. Mutual short between sensors is detected by executing self diagnosis successively at

corresponding wheel when ignition ON. Warning lamp is turned OFF unless additional faults are detected when the IG
KEY is turned ON again.
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BR -78 BRAKE SYSTEM

DTC DETECTING CONDITION  earasser

Item Detecting Condition Possible cause
DTC Strategy » \oltage monitoring
Monitoring
Period Once after power up.
Casel * Shorts between WSS lines and shorts to UZ can
Enable be detected by switching single WSS channels
Conditions in sequence. If there is an error after end of
test, a failure is recognized.
Momtprmg » Continuous
Period
Case2 Enable « When the sensor current levels are out
Conditions of permissible range(LOW : 7 mA, HIGH
: 14 mA) for 200 ms.

« Sensor failure outside of the ABS control cycle
1) Only one wheel failure : Only the ABS/ESP
functions are inhibited. The ABS/ESC
warning lamps are activated and the EBD
warning lamp is not activated.
2) Two wheels failure : Only the ABS/ESP

functions are inhibited. The ABS/ESP * Open or short of Wheel

warning lamps are activated and the EBD speed sensor circuit

warning lamp is not activated. * Inoperative Wheel speed
3) More than 3 wheels failure :System down. The sensor

ABS/EBD/ESP functions are inhibited. The * Inoperative HECU

ABS/EBD/ESP warning lamps are activated.

e Sensor failure inside the ABS control cycle
1) One front wheel failure : Inhibit the ABS/ESP

Fail Safe control. Pressure is increased on a front
wheel, Pressure is decreased on a rear wheel.
After the ABS/ESP control, the ABS/ESP
functions are inhibited. The ABS/ESP
warning lamps are activated and the EBD
warning lamp is not activated.

2) Two wheels failure : Inhibit the ABS/ESP
control. Pressure is increased on a front
wheel, Pressure is decreased on a rear wheel.
After the ABS/ESP control, the ABS/ESP
functions are inhibited. The ABS/ESP
warning lamps are activated and the EBD
warning lamp is not activated.

3) More than 3 wheels failure : System down. The
ABS/EBD/ESP functions are inhibited. The
ABS/EBD/ESP warning lamps are activated.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -79

MONITOR SCANTOOL DATA  esiccoa

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 10 km/h(6 mph)

4. Monitor the "Wheel speed sensor" parameter on the Scantool.

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

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
% |BATTERY UOLTAGE 14.2 V u % |BATTERY VOLTAGE 14.2 V u
] UHEEL SPD SNSOR-FL 18.8 HKn<h ] UHEEL SPD SNSOR-FL 8.8 Knsh
* |JHEEL SPD SNSOR-FR 1.8 Kn’h * |WHEEL SPD SNSOR-FR 1.8 Kn’h
* |WHEEL SPD SNSOR-RL 18.8 HKmsh * |UHEEL SPD SNSOR-RL 18.8 Kn h
% |WHEEL SPD SNSOR-RR 1.8 Kn<h % |WHEEL SPD SNSOR-RR 1.8 Kn h
ABS WARNING LAMP ON ABS WARNING LAMP ON
EBD WARNING LAMP ON EBD WARNING LAMP ON
v v
[FIx | [sceN| [FULL| [PART | [GRPH| [HELP| [FIX | [SCBN| |FULL| |PART | [GRPH| [HELP|

Fig 1) Test Condition : Test Condition : Drive vehicle at a speed of 10km/h or more. (6mph or more) Normal Datal]
Fig 2) Test Condition : Drive vehicle at a speed of 10km/h or more. (6mph or more) Abnormal Data (Open)

SCMBR6538L
5. Is parameter displayed within specifications?

YES

Fault is intermittent caused by poor connection in wheel speed sensor 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 "W/Harness Inspection” procedure.
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BR -80 BRAKE SYSTEM

TERMINAL CONNECTOR INSPECTION  &spr9soa

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. 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 SUPPLY CIRCUIT INSPECTION  eossseaz
1. Ignition "ON".

2. Measure voltage between terminal (1) of the wheel speed sensor harness connector and chassis ground.

Specification : Approx. B+

1. Wheel speed sensor(+)
@ 2. Wheel speed sensor(-)

SCMBR6539L

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) between terminal "1" of the wheel speed
sensor(FL) harness connector and terminal 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 -81
HECU harness connector (Power supply)
DTC LOCATION
ABS ESP
DTC C1200 Front Left 16 26
DTC C1203 Front Right 9 9
DTC C1206 Rear Left
DTC C1209 Rear Right 8 8

SIGNAL CIRCUIT INSPECTION  e7rosses
1. Lift the vehicle.

2. Ignition "ON".

3. Turn the wheel with hand.

4. Measure waveform between terminal of the HECU harness connector and chassis ground.

Specification : Approx. High : 1.05V , Low : 0.525 V

<E66>

= FR

é""g @ ko
AppioX 105V

= mo | o . z

98 m3 CH B BA.5 V

27|28|29|30[31(32|33[ % [35] % [37]38] % [# [# |k |k x| xl%] | |7 1cFCFooTRlE B 3 Y R B [ B T

26|
7 & U_ ...... Joli g e 2 el

0
|1|2|3|4|5 6 | x| 8]9[10[11]12]13[14[15]16] % [18]  [20]21] % [ % [ % | %
LT

%ﬂu?%ﬂu? Approx0525 ------
L S S s e s e s S e

- Lm [zoon| [CURS| [MENO] [RECD] [MENU]

SCMBR6540L
HECU harness connector (Signal)
DTC LOCATION
ABS ESP
DTC C1200 Front Left 5 5
DTC C1203 Front Right 10 10
DTC C1206 Rear Left 17 27
DTC C1209 Rear Right 19 29
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BR -82 BRAKE SYSTEM

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.

Check for open or short to GND in wheel speed sensor harness(FL) between terminal "2" of the wheel speed
sensor(FL) harness connector and terminal "5" 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  eorrisa
1. Lift the vehicle.

2. Ignition "ON".

3. Turn the wheel with hand.

4. Measure waveform between terminal "1" of the wheel speed sensor harness connector and chassis ground.

Specification : Approx. High : 1.05 V , Low : 0.525 V

N i EGTRD s Oi085U
1. Wheel speed sensor (FL-)
@E Approx. 1.05V
' ! O I . O
T AT
—\.i - Ilu—- I-.-- IH--H.I s I—-1.: Laf .--—p.'l
1y -
Approx:-0:525V
= |
_m-?mnﬂmmﬁﬂnem RECE | | HENU |

SCMBR6541L

5. Is the measured waveform within specifications?

YES

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL). 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  eecocse

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -83

DTC C1201 FL WHEEL SENSOR-RANGE/PERFORMANCE
DTC C1204 FR WHEEL SENSOR-RANGE/PERFORMANCE
DTC C1207 RL WHEEL SENSOR-RANGE/PERFORMANCE
DTC C1210 RR WHEEL SENSOR-RANGE/PERFORMANCE

COMPONENT LOCATION  eoriice

Refer to DTC C1200.

GENERAL DESCRIPTION  esiipses

Refer to DTC C1200.

DTC DESCRIPTION  eeciears

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when an abnormal signal due to air
gap problem or an abnormal speed change ratio are detected at the vehicle speed between 10 km/h to 80 km/h. Warning
lamp is turned OFF unless additional faults are detected when the IG KEY is turned ON again, and wheel speed is more
than 12 Km/h.

DTC DETECTING CONDITION  euessno

Iltem Detecting Condition Possible cause
DTC Strategy » Signal monitoring
Monitoring e The monitoring is active from 1_0 km_/h to
) 80 km/h and if no ABS-control is active at a
Period
front wheel and a rear wheel.
Casel « Every time, if a gap in the wheel speed sensor
Enable signal occurs cycl_ically with one wheel rotation, - ) lat ¢ wheel
Conditions a fault counter is increased by one. If the fault mproper installation of whee
counter exceeds its limit of 6, a wheel specific speed sensor
fault is stored in the EEPROM. * Abnormal Rotor and wheel
— bearing
Monitoring | | ~ v ous « Inoperative Wheel speed
Period sensor
« If following interference and signal disturbance * Inoperative HECU
Case? is detected, a failure is set after 10 s.
Enable non-plausible high frequency received.
Conditions non-plausible high wheel acceleration.
non-plausible high wheel jurk.
non-plausible delta T and edges at low speed.
Fail Safe Refer to DTC C1200.
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BR -84 BRAKE SYSTEM

MONITOR SCANTOOL DATA  escezcir

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 12 km/h(7 mph)

4. Monitor the "Wheel Speed Sensor" parameter on the Scantool.

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

1.2 CURRENT DaT# 1.2 CURRENT DATA
F 255 ¥WHEEL SPD SHSRE-FL KEmh F
* |BATTERY VOLTAGE 14.2 U L]
E S WHEEL SPD SHSOR-FL 1Z2.8 KEm<h
* |WHEEL SFD SHSOR-FR 1Z.8 Em-h
* |WHEEL SPFD SHESOR-EL 12.8 Km<h =
* |WHEEL SPD SNSOR-RR 12.8 En-h 255 WHEEL SPD ENSR-FR Kmoh
ABS WARNING LaMP ON
EBD WARNING LAMP ON
L A ¥
[FIx | [SCEN] [FULL] [PART | [GRPH| [HELP] LIST|[T*+131 [6.8 5] [FI#_| [HOME

Fig 1) Test Condition : Drive vehicle at a speed of 12 km/h or more. (7 mph or more) Normal Data
Fig 2) Test Condition : Drive vehicle at a speed of 20 km/h or more. (12 mph or more) Normal Graph

SCMBR6542L
5. Is parameter displayed within specifications?
YES

Fault is intermittent caused by faulty HECU or external noise, 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 "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection" Procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -85

COMPONENT INSPECTION  esssisss

1.

2.

3.

4,

Lift the vehicle.
Ignition "ON".
Turn the wheel with hand.

Measure waveform between terminal "1" of the wheel speed sensor harness connector and chassis ground.

Specification : High : 1.05 V , Low : 0.525 V

5.

<E02> i BN s cile5u

1. Wheel speed sensor (FL-)
@ ApproxﬁSV

Approx:-0:525V

—— i
_m 700N | CURE | | HENO BECD | [HENU |

SCMBR6541L
Is the measured waveform within specifications?

YES

Fault is intermittent caused by poor connection in wheel speed sensor harness or external noise, Thoroughly
check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage and
external noise, an interference between harnesses. Repair or replace 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.

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.
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BR -86 BRAKE SYSTEM

VERIFICATION OF VEHICLE REPAIR  escossas

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 main-
tain vehicle speed at or above 12 km/h (7 mph))

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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DTC C1202 FL WHEEL SPEED SENSOR-NO SIGNAL
DTC C1205 FR WHEEL SPEED SENSOR-NO SIGNAL
DTC C1208 RL WHEEL SPEED SENSOR-NO SIGNAL
DTC C1211 RR WHEEL SPEED SENSOR-NO SIGNAL

COMPONENT LOCATION  epeisar

Refer to DTC C1200.

GENERAL DESCRIPTION  eionsesa

Refer to DTC C1200.

DTC DESCRIPTION  eroisnie

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set when there is no wheel speed
signals within 10 ms to 20 ms at a vehicle speed  43.2 km/h or a deviation between sensors exceed the threshold or
one or two wheels are at 2.75 km/h while the vehicle speed is at 12 km/h. Warning lamp is turned OFF unless additional
faults are detected when the IG KEY is turned ON again, and wheel speed is more than 12 Km/h.

DTC DETECTING CONDITION ' eszre1sr

Period e Continuous (only no under voltage is not detected)

Item Detecting Condition Possible cause
DTC Strategy e Signal monitoring
Monitoring

 If one (or two) wheel are at 2.75 km/h and the other
wheels are above 12 km/h for longer than 1s.
e During driving, when the vehicle accelerates
18 km/h after a particular wheel speed gets to
2.75 km/h and stays there. At that time, If one
(or two) wheel are at 2.75 km/h.
Casel - This monitoring is performed at the
Enable . -
Conditions following cqndmon. o
1) Atthetime the vehicle is accelerated to 12 km/h
2) Once after energizing the system.
3) If the vehicle was stationary for approx. 2s.

« If one (or two) wheels are under 5 km/h and
the two fastest wheels have a velocity above
12 km/h for more than 20 s.

Improper installation of wheel
speed sensor

Abnormal Rotor and wheel
bearing

Inoperative Wheel speed
sensor

Inoperative HECU
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BRAKE SYSTEM

Item

Detecting Condition

Possible cause

Case?

Monitoring
Period

Continuous ( If vehicle speed 12 m/s)

- but this monitoring is disabled in the following event
1) Aquaplaning.

2) Interference.

3) Supply voltage below 7.6 or above 18 Volts

Enable
Conditions

No wheel speed signals within 10 ms to 20 ms
at a vehicle speed 12 m/s (43.2 km/h).

- If the dynamic sensor monitor responses,
the failures will be stored into failure memory
immediately after a waiting period of 60 ms.

- If occurs low voltage active sensors during
the waiting period of 60 ms no failure is
stored in the EEPROM.

Case3

Monitoring
Period

Main Monitoring

The main monitor needs additional information of
the ESP-sensors and is active for a velocity

20 km/h and no under voltage is detected.
Backup Monitoring

- Continuous

Enable
Conditions

Main Monitoring
1) If the maximum difference of wheel speeds
related to maximum wheel speed exceeds 5 %.
2) Detection filter time :
- The above conditions apply for 20 s for 1
inoperative wheel speed sensor.
- The above conditions apply for 40 s for 2
inoperative wheel speed sensor.

Backup Monitoring

1) If the deviation between the fastest and
the slowest wheel is below 6 % related
to the fastest wheel when the velocity
is higher than 50 km/h.

2) When the velocity is below 50 km/h, if the
deviation is an absolute value of 3 km/h.

3) Detection filter time : normally 20 s
- In case of a detected curve, the threshold is
increased with an additional value of 4 km/h.

Case4

Monitoring
Period

Continuous

Enable
Conditions

The pulse width of wheel speed sensor is below 2
ms when vehicle speedis Okm/hand 20 km/h.
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Item

Detecting Condition

Possible cause

Case 5

Monitoring
Period

« Continuous

Enable
Conditions

* Vehicle 100 Km/h
- Difference of two wheel speeds at FL to
RL/RR to RR 1.7 m/s (6 km/h).
- Difference of two wheel speeds at FL to
FR/RLto RR 1.7 m/s + 1.1 m/s.
- Difference of two wheel speeds at FL to
RR/FRto RL 1.7 m/s + 2.2 m/s.

If at least one wheel is at 1.4 m/s or lower, a
wheel speed difference of adjoining wheels up to
3.3 m/s(or 3.3 m/s + 1.1 m/s) is permitted.

* Vehicle 100 Km/h
- Difference of two wheel speeds at FL to
RL/RR to RR  (6%>/ref).
- Difference of two wheel speeds at FL to FR/RL
to RR (6%>Vref + 1.1 m/s).
- Difference of two wheel speeds at FL to RR/FR
to RL (6%>Vref + 2.2 m/s).
e Detection filter time
- Response and detection filter time depend
on the amount of the speed difference and
additional conditions as shown below.
1) 18s - if fault threshold is exceeding
1.7 m/s resp.6%
2) 9s - if fault threshold is exceeding
3.3 m/s resp. 12%
3) If any wheel shows strong deceleration the
fault detection filter time is not shorter than 18s.
4) If spinning wheel is detected the fault detection
filter time is not shorter than 72s.

* Fault allocation
If the exact fault location can be determined
the wheel specific fault will be set. This is the
case if at the time of detection the faulty wheel
speed is at or below 1.4 m/s.
Otherwise a general wheel speed sensor
generic fauly is set.

Fail Safe

Refer to DTC C1200.
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BR -90

BRAKE SYSTEM

MONITOR SCANTOOL DATA  esiirosa

1.

Engine "ON".

Connect scantool to Data Link Connector(DLC).
Start and drive vehicle in gear and maintain vehicle speed at or above 50 km/h(31 mph)

Monitor the "Wheel Speed Sensor" parameter on the Scantool.

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

1.2 CURRENT DATA 1.2 CURRENT DATA
Iy 255 ®WHEEL SPD SNSR-FL Kn’h | &
* |BATTERY VOLTAGE 14.2 V L]
LA UHEEL SPD SNSOR-FL 58.8 Enh
* |JHEEL SPD SNSOR-FR 58.8 Kn/h
* |UHEEL SPD SNSOR-RL 58.8 Kn/h .
* (JHEEL SPD SHSOR-RE S58.8 Knh 235 UHEEL SFD SMSR-FR KEn-h
ABS WARNING LAMP ON
EBD WARNING LAMP oM
v| |8 ¥
[F1x | [SceN||FULL| |PART | [GRPH| [HELP| LIST|[T+13]1 [6.8 S] [FIx | [HonE]
SCMBR6543L
1.2 CURRENT DATA 1.2 CURRENT DATA
A 255 *WYHEEL 3SFPD SHSE-FL En h A
* [BATTERY VOLTAGE 14.2 U L]
2
* [JHEEL SPD SNSOR-FR 51.8 Km<h
* [WHEEL SPD SNSOR-RL 51.8 Knsh -
* [JHEEL SPD SNSOR-RR 51.8 Knsh 255 WHEEL SPD SNSR-FR Kn/h
ABS WARNING LAMP ON
EBD WARNING LANMP ON
L 8 ¥
[FIX | [ScEM| [FULL| |PART | |[GRPH| [HELP| | [LisT]rT+131 [6.8 51 FIX | [HOME

Fig 1) Test Condition :
Fig 2) Test Condition :
Fig 3) Test Condition :
: Drive vehicle at a speed of 51 km/h or more. (31 mph or more) Abnormal Graph

Fig 4) Test Condition

Drive vehicle at a speed of 50 km/h or more. (31 mph or more) Normal Datall
Drive vehicle at a speed of 51 km/h or more. (31 mph or more) Normal Graph
Drive vehicle at a speed of 51 km/h or more. (31 mph or more) Abnormal Data

SCMBR6544L
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -91

5. Is parameter displayed within specifications?

M=)

Fault is intermittent caused by poor connection in wheel speed sensor harness (FL), Thoroughly check connectors
for looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary
and then go to "Verification Of Vehicle Repair" procedure.

Go to "Component Inspection” Procedure.

COMPONENT INSPECTION  ecrrsona

Refer to DTC C1201.

VERIFICATION OF VEHICLE REPAIR escizrss

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 main-
tain vehicle speed at or above 50 km/h (31 mph))

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
IDTC C1213 WHEEL SPEED FREQUENCY ERROR

COMPONENT LOCATION  esers0ac

Refer to DTC C1200.

GENERAL DESCRIPTION  ecrsipss

Refer to DTC C1200.

DTC DESCRIPTION  ercreaes

The ABS ECU monitors the wheel speed sensor signal continuously. This code is set, if the speed difference with adjacent
wheel is out of permissible range or the ABS control cycle is abnormal.

DTC DETECTING CONDITION  ezrecano

Item Detecting Condition Possible cause
pTC  Signal motornin
Strategy g g
Momt_onng e Continous
Enable ¢ When short cut between the wheel speed
Conditions sensor supply and the battery. ) _
_ . -  Improper installation of wheel
Fail Safe * Wheel speed sensor signals are not reliable. speed sensor

DTC . ) « Abnormal Rotor and wheel
e Signal motorning

Strategy bearing
S ¢ Inoperative Wheel speed
M%nltpréng « Continous sensor
erio « Inoperative HECU
Case 2 e The monitqring reports a failu_re if thg ABS
target slip is exceeded for a time period
Enable
Conditions =10 s at one or more wheels.
- If the driver brakes or the velocity is lower than 50
km/h the detection time is enlarged to 60 s.
Fail Safe * Reduced function of the ESP system
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -93

MONITOR SCANTOOL DATA  ezpaees

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 10 km/h(6 mph)

4. Monitor the "Wheel Speed Sensor" parameter on the Scantool.

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

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
% |BATTERY VOLTAGE 14.2 v L % |BATTERY VOLTAGE 14.2 v u
fner seo shsor-ri. 500 kn/h IEMIRYUHEEL SPD SNSOR-FL 328 Kn/h |
% |WHEEL SPD SNSOR-FR 58.8 Kn/h % |UHEEL SPD SNSOR-FR 51.8 Kn/h
* |WHEEL SPD SNSOR-RL 58.8 Kn<h % |JHEEL SPD SNSOR-RL 51.8 Kn<h
% |WHEEL SPD SNSOR-RR 50.8 Km h % |UHEEL SPD SNSOR-RR 51.8 Km-h
ABS WARNING LAMP ON ABS WARNING LAMP ON
EBD WARNING LAMP ON EBD WARNING LAMP ON
Y Y
|[FI¥ | [SCEN| [FULL| |PART | [GRPH| [HELP | |[FIX | [ScEN]| [FULL| |PaRT | |GRPH| [HELP|

Fig 1) Test Condition : Drive vehicle at a speed of 50 km/h or more. (31 mph or more) Normal Data
Fig 2) Test Condition : Drive vehicle at a speed of 51 km/h or more. (31 mph or more) Abnormal Data

SCMBR6545L
5. Is parameter displayed within specifications?

=S

Fault is intermittent caused by poor connection in wheel speed sensor harness, Thoroughly check connectors for
looseness, poor connection, bending, corrosion, contamination, deterioration, or damage. Repair as necessary and
then go to "Verification Of Vehicle Repair" procedure..

Go to "Component Inspection" Procedure.
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BRAKE SYSTEM

COMPONENT INSPECTION  &7600a7s

1. Lift the vehicle.

2. Ignition "ON",

3. Turn the wheel with hand.

4. Measure waveform between terminal "1,2" of the wheel speed sensor harness connector and chassis ground.
Specification :

High : 1.05 V, Low : 0.525 V
Compare waveforms of all wheel speed sensors.
If they have same waveform, it is in normal condition.

FR 59 n8 CHBMA.5V

Appr0x0525\/ ......
oo oo e e :

1. Wheel speed sensor (FL-) 2. Wheel speed sensor (RL-,RR-) | Z:OOT:'I | |:CU1:TS |: | ni:m:; | |RECD| :| ME:HU :|

SCMBR6546L

5. Is the measured waveform within specifications?

=S

Fault is intermittent caused by poor connection in wheel speed sensor harness, 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.

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 following point at wheel speed sensor which has abnormal waveform.
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.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -95

VERIFICATION OF VEHICLE REPAIR  ercrepes

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 is approx. 50km/h or more(31mph or more))

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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BR -96 BRAKE SYSTEM
IDTC C1235 PRESSURE SENSOR(PRIMARY) - ELECTRICAL

COMPONENT LOCATION  ecoaizss

EJBF502R

GENERAL DESCRIPTION  epussscs

The pressure sensor, installed in the HECU, sense the brake oil pressure to judge driver’s brake intention when ESP is
operating. If pressure of master cyclinder is applied to pressure sensor, the strain of the piezo element is changed and
then the resistance of brige circuit is chanded according to changed strain. Therefore this changed resistance changes
output voltage of brige circuit and output voltage changes linearly. The sensor output is a analog signal in proportion to
supply voltage, and the HECU recognizes a pressure value according to signal ratio about supply voltage.

DTC DESCRIPTION  Eirooreo

Each unfiltered input signal voltage is monitored to be in the range of 4.7V  input signal voltage 5.3 V. A failure is
detected if the output signal value is out of specified range for more than 100 ms or pressure sensor self test form is out
of specification during self test.

DTC DETECTING CONDITION  escesss

Item Detecting Condition Possible cause
DTC Strategy » Voltage Monitoring
Monitoring « Continuous
Period
Case 1 Enable « A sensor supply failure is detected if Sensor
Conditions Supply Voltage 5.3 V or Sensor Supply Voltage * Open or short of pressure
47Viort =60ms. sensor circuit
— * Inoperative pressure sensor
Monitoring | |~ ous + Inoperative HECU
Period
Case 2 Enable « A Faultis set if the DSO signal is voltage of DSO 4.7
Conditions V or voltagg pf DSO 0.3Vforatimet =100 ms.
- DSO : original pressure value.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -97
Item Detecting Condition Possible cause
Momtprlng » Continuous
Period
Case 3 Enable « A Fault is set if the DSI signal is voltage of DSI 4.7
Conditions V or voI_tage of DSI 0.3V foratimet =100 ms.
- DSI : inverted pressure value.
Monlt_onng « Continuous
Period
Case 4 * A Fault is set if the voltage of DSO + DSI 5.5V or
Enable voltage of DSO + DSI 4.5V foratimet =100ms.
Conditions - DSO : original pressure value.
- DSI : inverted pressure value.
Monitoring .
Period Once during Power Up

* POS detects internal sensor malfunctions (sensor
element, amplification, etc.). The POS is triggered
if no low voltage is present and supply voltage is
switched on. The test phase is divided in two 60 ms
parts. DSO signal must be 0.5V for 30 ms. In
Case 5 Enabl phase 2 DSO signal must be between 1.9V and 3.1V
Cor?(;ti:ns for alsq 30_ ms th(_en the POS Test is passed. The test
phase is divided in two 60 ms parts. DSO and DSI
signal must be 0.5V for 30 ms. In phase 2 DSO
and DSI signal must be between 1.9 V and 3.1V for
also 30 ms then the POS Test is passed. A fault is
set if POS does not satisfy the above conditions
- POS : Power on selftest.

* No Pressure Signal available..

» Sensor failure outside the ABS control cycle
- Only the ABS/ESP functions are inhibited, allow the
EBD. The ABS/ESP warning lamps are activated
and the EBD warning lamp is not activated.

» Sensor failure inside the ABS control cycle
- Inhibit the ESP control, allow the EBD. The
ESP warning lamps are activated. After the
control, the ABS functions are inhibited. The
ABS warning lamps are activated.

Fail Safe
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BR -98 BRAKE SYSTEM

MONITOR SCANTOOL DATA  easesrar

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

n

Ignition "ON"  Engine "ON".
3. Press the brake pedal.

4. Monitor the "Pressure Sensor" parameter on the Scantool.

Specification : Approx. 60 bar ~150 bar (There are difference in displayed parameter according to braking force)

1.2 CURRENT DATA
A
% [BATTERY VOLTAGE 14.1 v
% [STOP LAMP SWITCH ON
% |[STEERING ANGLE SNSR ] DEG |®
% [yAW RATE SNSR-LATERAL 8 G
* [yAW RATE SNSR-YAW a deg/s
* [PRESSUR SENSOR 114 bar
ABS WARNING LAMP ON
EBD WARNING LAMP ON
Y
| [FIX |[SCRN| FULL| |PART| |GRPH| |HELP |

Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed
parameter according to braking force)

EJBF502S
5. Whenever brake pedal is pushed down, is the pressure sensor’s scantool data changed?
YES

Fault is caused by having been repaired and HECU memory was not cleared. Clear the DTC and then go to
"Verification Of Vehicle Repair" procedure.

Go to "Component Inspection" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -99

COMPONENT INSPECTION  eceeis

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 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 esorcees

Refer to DTC C1101.
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BRAKE SYSTEM

IDTC C1237 PRESSURE SENSOR - OTHER

COMPONENT LOCATION  escansso

Refer to DTC C1235.

GENERAL DESCRIPTION  eceassoo

Refer to DTC C1235.

DTC DESCRIPTION  eessarra

With the driver torque demand and the lateral acceleration a driver braking demand is calculated. Unless the pump motor
is opreating or there is a brake signal, The offset compensation is executed. A failure is detected if offset value exceeded

+15 bar.

DTC DETECTING CONDITION  eercraar

Item

Detecting Condition

Possible cause

DTC Strategy .

Voltage Monitoring

After Pressure sensor initialization.

Monitoring e No under voltage
Period ¢ No pumps are running.
e No BLS-signal is set.
Enable * The pressure sensor-offset value must be in the range of +
Conditions 15 bar. A failure is detected if this range is exceeded.
* Reduced function caused by inoperative pressure
sensor signal.
Fail Safe » Sensor failure outside the ABS control cycle

- Only the ABS/ESP functions are inhibited, allow the EBD.
The ABS/ESP warning lamps are activated and the EBD

e Open or short of pressure
sensor circuit

* Inoperative pressure sensor

* Inoperative HECU

MONITOR SCANTOOL DATA  eceesss:

Refer to DTC C1235.

COMPONENT INSPECTION  eiasirre

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  esoresar

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -101
IDTC C1260 STEERING ANGLE SENSOR - SIGNAL

COMPONENT LOCATION  essico02

/Steerlng angle segijc::rk oring
e

EJBF502V

GENERAL DESCRIPTION  e13280ac
The Steering angle sensor(SAS) is joined to the multi function switch and uses a CAN communication. The SAS is used to

determine turning direction and speed of the steering wheel. The HECU uses the signals from the SAS when performing
ESP-related calculations.

DTC DESCRIPTION  eorssssr

If the SAS signal is different from calculated value by yaw-rate sensor and wheel speed sensor, mechanically impossible
SAS signal is detected, there is a difference between SAS signal and driving condition of the vehicle calculated from
yaw-rate sensor and lateral G sensor, a failure is detected.

DTC DETECTING CONDITION  eoccsooa

Item Detecting Condition Possible cause
DTC Strategy » Signal Monitoring
Momtprmg » Continuous
Period
» During normal driving conditions the long time » Open or short of steering
filtered driving direction is straight ahead. The angle sensor circuit
long time filtered SAS-value is equivalent to the  Inoperative steering angle
Case 1 Enable offset. If the offset value exceeds a threshold of sensor
Conditions approximately 15 deg a SAS-fault is determined. * Inoperative HECU

Failure detection time depends on the driving
distance, vehicle speed and on the amount of failed
SAS signal. Within 30 km of symmetrical driving the
calculated offset corresponds to the sensor offset.
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BR -102 BRAKE SYSTEM
Iltem Detecting Condition Possible cause
« Continous (If the following conditions are satisfied)
1) After SAS-initialization and vehicle reference
Monitoring speed 1.4 m/s (5 km/h)
Period 2) No under voltage
3) At least one SAS-message was sent in
the current 20 ms-cycle.
¢ A SAS-gradient-failure is set, if
1) Signal gradient (steering angle velocity)
from one 20 ms-cycle to another is
Case 2 higher than 40° or
2) Change of this gradient (steering angle
acceleration) is higher than 15° : | (LwIinKOK1
Enable . LwinK1K2)| 15° and | (LwinKOK1
Conditions + LwIinK1K2)]  15°
- LwInKOK1 : Difference of the SAS-signal
between the current 20 ms-cycle and
the last 20 ms-cycle.
- LwInK1K2 : Difference of the SAS-signal
between the last 20 ms-cycle and 20
ms-cycle before.
Monitoring Continuous (After initialization and no
Period under voltage detected)
Case 3
Enable If value is higher than 665° + 90° tolerance for
Conditions more than 300 ms a fault is determined.
M%Z':géng Continuous (during driving)
Based on a vehicle model a reference SAS signal
is build. The difference between measured SAS
signal and SAS signal calculated from yaw-rate
sensor signal is evaluated for fault detection.
Dependent on the driving conditions failures in size
of [10 + 60 m/s / vehicle reference speed] deg at
steering angle are recognized within 400 ~ 4800
ms through three possible recognition paths:
1) Curve Branch (lateral G 2 m/sz and
Case 4 left and right curve driving)
Enable .
o 2) Stability Branch (no large wheel speed
Conditions : .
differences and stable acceleration)
3) Straight ahead Branch (lateral G 0.5
m/s2 and yaw rate 2 deg/s).
The recognition time depends on the active
branch (the time is shorter in a relation
1):2):3)-4:2:1) and the value of the permissible
time threshold dependent on the deviation
between the compared signals (small
deviation - long detection time, large
deviation - small detection time).
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Item Detecting Condition Possible cause
« Initialization once in every ignition cycle.
Monitoring » The monitoring is active until a reset by a
Period change in the SAS signal or until a right and
left cornering can be recognized.
Case 5 - If there is no change in the signal, but a right
and left cornering has been recognized, a fault is
Enable determined. (lateral G~ 2 m/s2in combination
Conditions with a yaw rate 6 °/s in both directions).
- At a minimum change of e.g. 5° in the
signal, the monitoring is reset.
Monitoring . . .
Period Continuous (during driving)
Case 6 « The measured yaw rate and the yaw rates,
Enable calculated from the wheel speed sensor and SAS
Conditions are compared. If the signals don’ t fit and forwards
driving is detected, a fault is determined.
Monitoring . . .
Period Continuous (during driving)
e Under normal conditions, two SAS messages
Case 7 are sent in one 20 ms cycle, which is shown
Enable by an increase of the message counter by
Conditions 2. If the message counter shows an increase
higher than 3 or lower than 1 in one 20 ms-cyle,
a fault is stored after 160 ms.
* Reduced controller function caused by inoperative
Fail Safe SAS signal. ABS/EBD control is available.
» The ESP warning lamp is activated.
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BRAKE SYSTEM

MONITOR SCANTOOL DATA  eoasirs

1.

Connect scantool to Data Link Connector(DLC).
Ignition "ON"  Engine "ON".
Turn the steering wheel to the left or right.

Monitor the "Steering Sensor" parameters on the Scantool.

1.2 CURRENT DATA
F
% |BATTERY VOLTAGE 14.1 U
% |STOP LAMP SWITCH ON
% [STEERING ANGLE SNSR A DEG |H
% [vAW RATE SNSR-LATERAL @ G
% |YAW RATE SNSR-YAW a deg”s
* |PRESSUR SENSOR 114 bar
ABS WARNING LAMP ON
EBD UARNING LAMP ON
T
[FI% | [sceM| [FULL||PaRT | |GRPH| [HELP|

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

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

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

2) Ignition "ON"  Engine "ON".

3) Turn the steering wheel to the full left or right position.

WWW.DIGITALKHODRO.COM
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4) Monitor the "steering sensor" parameters on the Scantool.

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
% |BATTERY VOLTAGE 14.1 v % |BATTERY VOLTAGE 14.1 v
% |STOP LAMP SWITCH OFF % |STOP LAMP SWITCH OFF
% |STEERING ANGLE SNSR -589 DEG |® % |STEERING ANGLE SNSR 593 DEG |®
% |vaW RATE SNSR-LATERAL B G % YAl RATE SNSR-LATERAL B G
* YAl RATE SHSR-YAU 8  deg’/s % YAl RATE SNSR-YAU A deg’/s
% |PRESSUR SENSOR 8  bar * |PRESSUR SENSOR 8  bar
ABS WARNING LAMP ON ABS WARNING LAMP ON
EBD WARNING LAMP ON EBD WARNING LAMP ON
¥ ¥
|FI1¥ | [SCBN| [FULL| [PART | [GRPH| [HELP| |FI1¥ | [SCBN| [FULL| [PART | [GRPH| [HELP|

Fig 2) Test Condition : Ignition "ON" & Engine "ON". Normal data (Right side)
Fig 3) Test Condition : Ignition "ON" & Engine "ON". Normal data (Left side)

5) Is parameter displayed within specifications?
YES

Go to "W/Harness Inspection” procedure.

Go to number 6. procedure.

Go to "W/Harness Inspection" procedure.
Perform steering angle sensor calibration.
1) Ignition "ON"  Engine "OFF".

2) Line up the steering wheel in a straight.

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

4) Go in Anti-Rock brake system. (figure 4).

5) Perform steering angle sensor calibration. (figure 5).
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BR -106 BRAKE SYSTEM

6) Go to "Compnent Inspection" Precedure.

1. HYUNDAI VEHICLE DIAGNOSIS & 1.9 STEERING ANGLE SENSOR
MODEL : CH As-
SYSTEM : AB3S-ESF STEERING ANGLE SENSOR
STRAIGHTEN THE FRONT TIRE,

84. ACTUATION TEST AND ARRANGE THE STEERING
85. SIMU-SCAN CONDITION |yjpEL AT THE CENTER
B6. AIR BLEEDING HODE POSITION.
B87. SOLENOID VALVES TEST IG.KEY ON, ENGINE STOP
B8. IDENTIFICATION CHECK
89. STEERING ANGLE SENSOR PRESS [REST1, IF YOU ARE READY !
18. VARIANT CODING
11. DATA SETUPCUNIT CONV. ) | REST |

SCMBR6549L

7. Whenever steering wheel is turned, is the steering sensor’s scantool data changed HIGH/LOW?

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 "W/Harness Inspection” procedure.

TERMINAL CONNECTOR INSPECTION  e4prsson

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. 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 "Component Inspection” procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -107

COMPONENT INSPECTION  eerpcosr

1.

Ignition "OFF".

Ignition "ON".

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

Using a scantool, Clear DTC.

Operate the vehicle within DTC Detecting Condition in General Information. (turn right and left at least 1 time)
Select "Diagnostic Trouble Codes (DTCs)" mode again.

Are any DTCs present ?
=S

1) Substitute with a known-good steering angle sensor and check for proper operation. If problem is corrected,
replace sensor 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 faulty HECU or was repaired and HECU memory was not cleared. go to "Verification
of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eaocsaaz

Refer to DTC C1101.
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BR -108 BRAKE SYSTEM
IDTC C1261 STEERING ANGLE SENSOR IS NOT CALIBRATED

COMPONENT LOCATION  episso22

Refer to DTC C1260.

GENERAL DESCRIPTION  e2s7726c

Refer to DTC C1260.

DTC DESCRIPTION  ersosses

The SAS used for ESP control needs zero point adjustment because the SAS measures an absolute angle. Zero point
adjustment is done by using the scantool device. If abnormal zero point adjustment is detected, a failure is recognized.

DTC DETECTING CONDITION  eecoseno

ltem Detecting Condition Possible cause

DTC Strategy ¢ Signal Monitoring

Monitoring . ’ ]
Period During SAS zero point adjustment.
Enable » The position of steering wheel is out of specified * A f_ail of SAS zero point
Conditions range (straight positon, a max. error +5°) during adjustmgnt
SAS zero point adjustment. * Inoperative HECU

¢ Reduced controller function caused by inoperative SAS
Fail Safe signal. ABS/EBD control is available.
e The ESP warning lamp is activated.
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BR -109

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

3. Monitor the "SAS CALIBRATED" parameters on the Scantool.

Specification : YES

1.2 CURRENT DATA
A
% |BATTERY VOLTAGE 14.1 v
% |STOP LAMP SWITCH OFF
% |STEERING ANGLE SNSR ] DEG |H
*4SAS CALIBRATED YES
% |YAW RATE SNSR-LATERAL 8 G
% |¥AW RATE SNSR-YAW a deg/s
PRESSUR SENSOR a bar
ABS WARNING LAMP ON
Y
| |FIX | [SCEN||[FULL| |PART | [GRPH| |HELP]

Fig 1) SAS Calibrate normal data - YES : SAS calibrated, NO : SAS not calibrated.

4. |s parameter displayed within specifications?

YES

SCMBR6550L

Fault is caused by having been repaired and HECU memory was not cleared. Clear the DTC and then go to

"Verification Of Vehicle Repair" procedure.

Go to "Component Inspection” procedure.
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BR -110 BRAKE SYSTEM
COMPONENT INSPECTION  esoesoss

1. Line up wheels like (figure 1).
1) Perform the wheel alignment.
2) Line up the steering wheel in a straight.
3) Go ahead and Go back the vehicle 2~3 times without holding steering wheel.
2. Connect scantool to Data Link Connector(DLC).
3. Go in Anti-Lock brake system. (figure 2).
4. Perform steering angle sensor calibration. (figure 3).
5. Disconnect scantool.

6. Check the condition of SAS zero point adjustment by operating the vehicle (turn right and left at least 1 time)

[ i. WWiNBal UBHICLE BIecHOSIS & | 1.9 STEERIRG AMGLE SEMSOE
MODEL. ©= CH L=

SYSTER : ABS-ESF |

STEERING ANGLE SEMSOE
ETHATGHTEN THE FRONT TIEE,

LB TE MMl ABRANGE THE STEERING
&5, SIAL-SCAN CODITION | ore s B CRITER
8. AIR ELEEDIMG NODE FOST TTGON,
W7, SOLEMOID MLUES TEST [G. KEY ON, ENGIME ETOP
SRt 0 e A — N

. STEEEIMG NHGLE SENSOR FRESE [HEST), IF Yl ARE READY f
18, UARTIANT CODEMG
11, DATA SETUPLUMIT CoMU. ) [REST |

SCMBR6551L

7. Is zero point adjustment completed?

YES

Go to "Verification Of Vehicle Repair" procedure.

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.

VERIFICATION OF VEHICLE REPAIR esecssns

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-111
IDTC C1282 YAW RATE AND LATERAL G SENSOR - ELECTRICAL

COMPONENT LOCATION  ecsssssr

EJBF503C

GENERAL DESCRIPTION  esorssco

The yaw-rate and G sensor assembly is installed on the lower floor. The yaw-rate sensor detects acceleration of the
vehicle around its vertical axis, while the G sensor detects lateral acceleration of the vehicle. When the vehicle is not
moving, the G sensor output is approximately 2.5 V.

DTC DESCRIPTION  eissracs

The HECU monitors a signal voltage of either yaw-rate sensor or lateral G sensor to detect open or short to battery or
short to ground. A failure is detected if the lateral acceleration sensor or yaw rate sensor signal voltage stays in the fault
range longer than 100 ms or the lateral acceleration sensor or yaw rate sensor reference voltage stays in the fault range
longer than 200 ms, or the self test form is against specification during self test.
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BRAKE SYSTEM

DTC DETECTING CONDITION  kosssoss

Item Detecting Condition Possible cause
DTC L
Strategy Voltage Monitoring
Monitoring .
Period Continous
Case 1 A line fault is detected if V[LG] 0.3 V or V[LG]
4.7V foratimet = 100ms.
Enable A line fault is detected if V[YAW]  0.225V OR
Conditions V[\_(AW] 4.774 V for a timet =100 ms.
A line fault is detected if V[YAW REFERENCE]
2.1 V OR V[YAW REFERENCE] 2.9 * Inoperative Yaw Rate
V for atimet = 200 ms. Lateral G sensor
* Open or short of Yaw Rate
DTC o
Selftest Monitoring Lateral G sensor
Strategy ;
¢ Inoperative HECU
Monitoring
Case 2 Period Once after power up and no low voltage.
A line fault is detected if 0.2V ~ V[LG] 0.8
Enable . . . .
Conditions V isn’t continued for a timet = 60 ms during
POS (POS : power on selftest)
Reduced controller function.
! Inhibit the ESP control and ABS/EBD
Fail Safe

control is available.
The ESP warning lamps are activated.

WWW.DIGITALKHODRO.COM
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -113

MONITOR SCANTOOL DATA  ezncsres

1. Connect scantool to Data Link Connector (DLC).
2. Ignition "ON".

3. Monitor the "Yaw rate sensor-lateral ~ Yaw rate sensor-yaw" parameter on the Scantool.

Specification : Lateral G sensor : + 0 G, YAW rate Sensor : *+ 0 deg/s

1.2 CURRENT DATA
A
% |BATTERY UOLTAGE 14.1 v
% |STOP LAMP SWITCH OFF
% |STEERING ANGLE SNSR 8 DEG (M
% |vaW RATE SNSR-LATERAL 8 G
% YAl RATE SNSR-YAW 8 deg’s
% |PRESSUR SENSOR 8 bar
ABS WARNING LAMP ON
EBD WARNING LAMP ON
Y
|F1% | [sceM| [FULL| [PART | [GRPH| |HELEP|

Fig 1) Test Condition : Ignition "ON" & Engine "ON" Normal data (There are difference in displayed Normal data)

SCMBR6552L
4. |s parameter displayed within specifications?

YES

Fault is intermittent caused by poor connection in Yaw Rate  Lateral G sensor 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 "Verifi-
cation Of Vehicle Repair" procedure.

Go to "W/Harness Inspection" procedure.

TERMINAL CONNECTOR INSPECTION  ee2aizes

Refer to DTC C1200.
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BR -114 BRAKE SYSTEM

POWER SUPPLY CIRCUIT INSPECTION  eooroiro
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "1" of the Yaw Rate  Lateral G sensor harness connector and chassis ground.

Specification : Approx. 5V

1. Battery +

2. Yaw-Rate self test line
3. Yaw-Rate reference line
4. Ground

5. Lateral G sensor signal
6. Yaw-Rate sensor signal

EJBF503E
3. Is the measured voltage within specifications?
YES

Go to "Ground Circuit Inspection” procedure.

Check for open or shortto GND in the Yaw Rate  Lateral G sensor harness between terminal "1" of the Yaw Rate
Lateral G sensor harness connector and battery +. Repair as necessary and then go to "Verification Of Vehicle
Repair" procedure.

GROUND CIRCUIT INSPECTION  eaerassn
1. Ignition "OFF".
2. Disconnect Yaw Rate Lateral G sensor connector.

3. Measure resistance between terminal "4" of the Yaw Rate  Lateral G sensor harness connector and chassis ground.

Specification : Approx. below 1Q

1. Battery +
(3)Y2X1) 2. Yaw-Rate self test line
e’e 4 3. Yaw-Rate reference line
4. Ground
5. Lateral G sensor signal

6. Yaw-Rate sensor signal
WWW.DIGITALKHODRO.COM 021 62 99 92 92
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -115

4. Is the measured resistance within specifications?

YES
Go to "Signal Circuit Inspection” procedure.

Check for open or short in the Yaw Rate  Lateral G sensor harness between terminal "4" of the Yaw Rate
Lateral G sensor harness connector and terminal "15" of the HECU harness connector . Repair as necessary and
then go to "Verification Of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  e7as762
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "3,5,6" of the Yaw Rate  Lateral G sensor harness connector and chassis ground.

Specification : Approx. 2.5 V (Voltage between terminal "5, 6" of the Yaw Rate Lateral G
sensor harness connector and chassis ground.)

<C281>

b T ﬂ_ 16. Yaw-Rate sensor signal
k 18. Yaw-Rate reference line

112 s[4 |[BI61+[8]o [10i1[12fia[1a15[16 [ [r [20fo1 [ [+ [+ 20. Lateral G sensor signal
26]27]28[29[30[31[32[33[  [35] 5 [37[38] s [ [ 3 [ [ [ [ [*
LT : :
: : L | U_

3. Is the measured voltage within specifications?

SCMBR6553L

YES
Go to "Self Test Circuit Inspection” procedure.

Check for open or short in the Yaw Rate  Lateral G sensor harness between terminal "3, 5, 6" of the Yaw Rate

Lateral G sensor harness connector and terminal "16, 18, 20" of the chassis ground. Repair as necessary and
then go to "Verification Of Vehicle Repair" procedure.

If OK, Go to "Component Inspection” procedure.
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BR -116 BRAKE SYSTEM

SELF TEST CIRCUIT INSPECTION

1. Measure waveform between terminal "2" of the Yaw Rate  Lateral G sensor harness connector and chassis ground.

<C260>

FR [ e.s5v z20ns 260V

1. Battery +

e 2 o 2. Yaw-Rate self test line
*eo 3. Yaw-Rate reference line
4. Ground
5. Lateral G sensor signal
()

6. Yaw-Rate sensor signal

I T U N U S SO SO SO SO SO S N
[HoLD | [T1ME] [voLT | [ERDJ [cHNL] [MENU |

Yaw-Rate self test line - Channel B

SCMBR6554L
2. 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.

Check for open or short to GND in the Yaw Rate  Lateral G sensor harness between terminal "2" of the Yaw
Rate Lateral G sensor harness connector and terminal "37" of the chassis ground. Repair as necessary and then
go to "Verification Of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

ABS (ANTI-LOCK BRAKE SYSTEM) BR -117

COMPONENT INSPECTION  e23e2ess
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "3,5,6" of the Yaw Rate  Lateral G sensor harness connector and chassis ground.

Specification : Approx. 2.5V ( Voltage between terminal "5, 6" of the HECU harness connector and chassis ground.)
Specification : Approx. above 2.1 V and below 2.9 V ( Voltage between terminal "3" of the
HECU harness connector and chassis ground.)

<C260>

1. Battery +

3 eo 2. Yaw-Rate self test line
65 o 3. Yaw-Rate reference line
4. Ground

5. Lateral G sensor signal
6. Yaw-Rate sensor signal

SCMBR6555L

3. Is the measured voltage within specifications?

M=)

Fault is intermittent caused by poor connection in Yaw Rate  Lateral G sensor harness. Go to "Verification Of
Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR  enzespie

Refer to DTC C1101.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BR -118 BRAKE SYSTEM
IDTC C1283 YAW RATE AND LATERAL G SENSOR - SIGNAL

COMPONENT LOCATION  es7reos0

Refer to DTC C1282.

GENERAL DESCRIPTION  eesesa2a

Refer to DTC C1282.

DTC DESCRIPTION  ecezsrca

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. 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. If the difference
between estimated value and measured value of the sensor is larger than predefined value for predefined time, the failure
is recognized. Plauibility faults (signals received which fall outside of the sensor characteristics) are also recognized.

DTC DETECTING CONDITION  esrcaseo

ltem Detecting Condition Possible cause

DTC Strategy ¢ Signal Monitoring

Monitoring

Period » Continuous (during stable driving)

* By building a reference lateral G from the
yaw-rate sensor, wheel speed sensor and the
SAS it is possible to test the lateral G Signal on
plausibility. If during stable vehicle behavior an
lateral G Failure larger than approximately 2.5
m/s2 occurs, the ESP controller will disregard the
lateral G sensor information so that a false ESP
intervention is prevented. A fault is recognized

Case 1 after 1.6 s during model validity.

Enable e The measured and offset compensated yaw rate
Conditions signal is compared to the reference yaw rate
signal calculated from yaw rate sensor, lateral
G sensor, SAS and wheel speed sensor. If the
measured yaw rate deviates more than 2.5 °/s plus
a dynamic threshold from the reference yaw rate
during model validity, a failure is recognized after
1.6 s. The dynamic threshold is between 2.5°/s
and more than 5°/s. A typical value is 3°/s.

- During the possibility to observe the recognition

time depends on the amount of failure.

* Inoperative Yaw Rate
Lateral G sensor
* Open or short of Yaw Rate
Lateral G sensor
 Inoperative HECU
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -119
Item Detecting Condition Possible cause

M%r;':%réng « Continuous (during driving)

« During normal driving conditions the long time
filtered driving direction is straight ahead. The
long time filtered later G value is equivalent to

Case 2 the offset. If the offset value exceeds a threshold
Enable of approximately 2.25 m/s2 an later G fault is
Conditions determined.Failure detection time depends on
the driving distance, vehicle speed and on the
amount of failed later G signal. Within 30 km
of symmetrical driving the calculated offset
corresponds to the sensor offset.
Monlt_orlng Continuous (If no under voltage is detected)
Period
Case 3
Enable A fault is detected If the lateral G is higher than
Conditions 15 m/s2 for more than 800 ms.
M%Z':i%réng Continuous (during standstill)
Case 4
Enable If the filtered value of |lateral G| is larger than 7
Conditions m/s2 for more than 400 m/s a fault is set.
Mc;rg:i%réng Continuous (dependent on driving situation)
Standstill compensation :
- The offset corresponds to the measured and
filtered input value. Failure threshold 5.25 “/s.
Fast compensation (during driving if no standstill
compensation could be completed):
- The offset corresponds to the slightly filtered
deviation between measured yaw rate and
Case 5 the reference yaw rate calculated from SAS,
Enable lateral G sensor and wheel speed sensor.
Conditions Failure threshold is 7.5 “/s.
Long-term ("normal”) compensation (during
driving after successful standstill or fast
offset compensation):
- The offset corresponds to the strong filtered
deviation between measured yaw rate and
the reference yaw rate calculated from SAS,
lateral G sensor and wheel speed sensor.
Failure threshold is 7.5 /s
M%rél:%r(;ng After every standstill.
Case 6 The measured yaw rate and the model yaw rates,
Enable calculated from the wheel speed sensor and SAS
Conditions are compared. If the signals doesn.t fit and forward
driving is recognized, a fault is determined.
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BRAKE SYSTEM

Item

Detecting Condition

Possible cause

Case 7

Monitoring
Period

Continuous (after initialization of the YRS and
if no under voltage is detected)

Enable
Conditions

The yaw rate sensor BITE logic evaluates the
BITE-signal by extraction of the measured yaw
rate of the vehicle. The allowed range for the
BITE-signal is 25 °/s £ 7 °/s. If the BITE-signal is
not in the allowed range, a suspected failure bit is
set after 200 ms. A failure is set within 400 ms.

Case 8

Monitoring
Period

After YRS-initialization, no under voltage

Enable
Conditions

Depending on the driving conditions a signal
gradient higher than 10 ~ 23 °/s / 40 ms sets
a suspected failure bit after 280 ms, unless a
single signal peak is recognized by a peakfilter.
A failure is set, if the good check is not settled
successfully after 10 s.

Case 9

Monitoring
Period

Continuous (except spinning, use of handbrake,
unsteady driving conditions or a detected
under voltage)

Enable
Conditions

During standstill

- The allowed range of the yaw rate sensor signal
is +30 °/s. Leaving this range for 5 s sets a
fault. In case of driving off after the failure was
present for longer than 500 ms during standstill,
the fault is detected immediately.

While driving

- The allowed range of the yaw rate sensor
signal is £94.75 °/s and a suspected failure

bit is set, if the signal is out of this range for
500 ms. A fault is set after 1 s.

Fail Safe

Reduced controller function.

Inhibit the ESP control and ABS/EBD
control is available.

The ESP warning lamps are activated.

MONITOR SCANTOOL DATA  eoeessrr

Refer to DTC C1282.

TERMINAL

Refer to DTC C1200.

CONNECTOR INSPECTION  essece:
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -121

SIGNAL CIRCUIT INSPECTION  erosseos
1. Ignition "ON"  Engine "OFF".

2. Measure voltage between terminal "16,18,20" of the HECU harness connector and chassis ground.

Specification : Approx. 2.5 V ( Voltage between terminal "16, 20" of the HECU harness connector
and chassis ground.) If the voltage of the yaw  lateral G sensor is changed within normal voltage
range (approx. 0.1 ~ 4.9 V) during shaking it, it is in normal condition.

Specification : Approx. above 2.1 V and below 2.9 V ( Voltage between terminal "18" of the
HECU harness connector and chassis ground.)

<C281>
N T ﬂ_ 16. Yaw-Rate sensor signal
18. Yaw-Rate reference line
|1|2|3| I5I6I*I8I9I10I11I12I13I14I15I16I*I18I [of1]% [+ [ ] 20. Lateral G sensor signal

[26[27]28][29[30[31[32[33] % [35]  [B7][38] ¢ [ [ 3¢ [ ¢ [ [ [ [ %]

/ [ ] ]

%

SCMBR6556L

3. Is the measured voltage 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 the Yaw Rate  Lateral G sensor harness between terminal "3, 5, 6" of the Yaw Rate
Lateral G sensor harness connector and terminal "16, 18, 20" 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  earssoso

Refer to DTC C1282.

VERIFICATION OF VEHICLE REPAIR  eocoeecr

Refer to DTC C1101.
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BR -122 BRAKE SYSTEM
IDTC C1503 TCS/ESP SWITCH ERROR

COMPONENT LOCATION  esroine

SCMBR6567D

GENERAL DESCRIPTION  epsricrc

Driver can inhibit the ESP control by ESC switch. When switch signal send into HECU, ESP warning lamp go ON and
ESP control is stopped and if next switch signal is inputted again, ESP control is ready. This function is used for sporty
driving or vehicle inspection.

DTC DESCRIPTION  essasss?

Trouble code is set when the condition that the level of ESP switch is high is continued for 60 sec. When the ESP switch
failure is set there is no signal in the warning lamp and HECU inhibit the ESP control and allow the ABS/EBD control.

DTC DETECTING CONDITION  e7coozzo

Item Detecting Condition Possible cause

DTC Strategy ¢ Short circuit monitoring

Momtprmg « Continuous
Period
* Open or short ESP switch
Enqple * When the ESP switch is ON for 60 sec. P
Conditions
. ¢ Inhibit the ESP control and allow the ABS/EBD control.
Fail Safe

¢ The ESP warning lamps are activated.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -123

MONITOR SCANTOOL DATA  espcaree

1. Connect scantool to Data Link Connector(DLC).
2. Ignition "ON" & Engine "OFF".

3. Press the ESP SWITCH.

4. Monitor the "TCS/ESP SWITCH" parameter on the scantool.

1.2 CURRENT DATA
A
ABS WARNING LAMP ON
EED WARNING LAMP ON
ESP WARNING LAMP OFF .
ESP OFF LAMP ON
ESP OFF SWITCH ON
BRAKE LAMP SWITCH OFF
PUMP RELAY OFF
VALVE RELAY ON
Y
|[FIX | |SCRN| |FULL| |PART | |GRPH| [HELP |

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

SCMBR6588L

5.  Whenever the switch is pushed up/down, is the esp off switch’s scantool data changed ON/OFF?

YES

Fault is intermittent caused by poor connection in esp switch line or was repaired and HECU memory was not
cleared. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterio-
ration, or damage. Repair or replace as necessary and then go to "Verification Of Vehicle Repair" procedure.

Go to "W/Harness Inspection" procedure.

TERMINAL CONNECTOR INSPECTION  ezeapaon

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. 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.
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BR -124 BRAKE SYSTEM

SIGNAL CIRCUIT INSPECTION  eesczies
1. Ignition "ON"  Engine "OFF" ESP Switch"ON".

2. Measure voltage between terminal "31" of the HECU harness connector and chassis ground.

Specification : Approx B+

<C281>

h \ [ ]
11213]a 5[6|%|8]9|10[11|12[13]|14]|15|16| % [18] % [20[21] x | % | * | %
26|27]28[29(30]31)32[33| % [35| % |37]38[ * [* | * | * |, [*[*|*
I
/ [ ]

Y

i‘|’ 31. ESP Switch

il

SCMBR6557L
3. Is the measured voltage within specifications?

YES

Fault is intermittent caused by open or short in ESP switch line, inoperative ESP switch or was repaired and HECU
memory was not cleared. Go to the applicable troubleshooting procedure.

Check for damaged harness and poor connection in the power harness between the battery terminal(+) and the
terminal "31" of the HECU harness connector . Check for open or blown 10 A fuse referring to "Circuit Diagram" .
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 -125

COMPONENT INSPECTION  eracaces
1. Ignition "ON".

2. Disconnect ESP switch connector.

3. Press the ESP switch.

4. Measure resistance between terminal "3, 4" of the ESP switch component connector and terminal "4, 5" of the ESP
switch component connector.

Specification :
Approx. below 1 Q - ESP switch is depressed.
Approx. oo Q - ESP switch is not depressed

<M23>
3. Power supply
2 * 4. Signal line
*|(5(4 |3

SCMBR6561L

5. Is the measured resistance within specifications?

YES

Fault is intermittent caused by inoperative ESP switch or was repaired and HECU memory was not cleared. Go
to the applicable troubleshooting procedure.

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

VERIFICATION OF VEHICLE REPAIR  ersraess

Refer to DTC C1101.
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BR -126 BRAKE SYSTEM
IDTC C1513 BRAKE SWITCH ERROR

COMPONENT LOCATION  eassaseo

SCMBR6558L

GENERAL DESCRIPTION  eorcrass
The brake light switch indicates brake pedal status to the ABS control unit. The brake light switch which is dual switch type
send brake light signal to HECU. The switch is turned on when brake is depressed. The brake light switch runs to battery

voltage when brake depressed. but The brake light switch doesn’t run to battery voltage when brake is not depressed.
On the contrary, The brake switch is normally close type which doesn't run to battery voltage when brake depressed.

DTC DESCRIPTION E308E9E1L

The brake light signal is a reference to judge driver’s intention for braking and The HECU checks open or short circuit of
brake light switch for normal ABS/ESP control. If an error exists, warning lamp will be turned ON.
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BR -127

DTC DETECTING CONDITION  ecrrrres

Detecting Condition

Possible cause

Voltage monitoring

Momt_orlng Continuous (only no under voltage is not detected)
Period
Case 1 If the BLS-signals is high for 60 s, while the gas
Enable pedal is stepped, with vehicle speed  10.8
Conditions km/h, offset compensated pressure 5 bar and
no control is active, a fault is set.
M%Z:%réng Continuous (only normal voltage)
For redundancy reasons an additional
BLSpVor-signal is created by the pressure sensor
signal. If the pressure sensor is compensated, the
threshold for generating the BLSpVor signal is 10
Case 2 Enabl bar. If the pressure sensor is not compensated,
nable the threshold is increased by 15 bar. If this
Conditions

signal is set without any hardware-BLS-signals
being set for at least 1s.

If the pressure signal is higher than 80bar
and not both of the hardware-BLS are set,

a fault is stored after 1s.

Inhibit the ESP control and ABS/EBD
control is available.
The ESP warning lamps are activated.

e Open circuit in brake
switch line
* Inoperative brake light switch

WWW.DIGITALKHODRO.COM
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BR -128 BRAKE SYSTEM

MONITOR SCANTOOL DATA  evoarzes

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

n

Ignition "ON"  Engine "ON"
3. Press the brake pedal.

4. Monitor the "BRAKE SWITCH" parameter on the scantool.

Specification : Lateral G sensor : + 0 G, YAW rate Sensor : + 0 deg/s

1.2 CURRENT DATA
A
ABS WARNING LAMP ON
EBD WARNING LAMP ON
ESP WARNING LAMP OFF
ESF OFF LAMP ON u
ESP OFF SWITCH OFF
|[BRAKE LAMP SWITCH ON
PUMP RELAY OFF
VALVE RELAY ON
Y
| [FIX | [SCEN| [FULL| |PART | |GRPH| [HELP|

Fig 1) Test Condition : Ignition "ON" & Engine "OFF" Normal data (There are difference in displayed Normal data

SCMBR6559L

5. Whenever brake pedal is pushed down, is the brake switch’s scantool data changed ON/OFF?

YES

Fault is intermittent caused by poor connection in Yaw Rate  Lateral G sensor 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.

Go to "W/Harness Inspection” procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

ABS (ANTI-LOCK BRAKE SYSTEM) BR -129

TERMINAL CONNECTOR INSPECTION  essesas

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. 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 (brake pedal isn’t depressed)" procedure.

SIGNAL CIRCUIT INSPECTION (BRAKE PEDAL ISN'T DEPRESSED) eozsaens
1. Ignition "ON" & Engine "OFF".
2. Don't press the brake pedal.

3. Measure voltage between the terminal "30" of the HECU harness connector and chassis ground.

Specification : Brake Light Switch - Approx. 0V

<C281>

iT 30. Brake light switch

h N o
112134 5|6 |%[8]9[10[11]12[13|14[15|16] % [18] % [20]121| % | * |* [*
26|27[28[29[30|31)|32|33| % 35| % |37|38[ % [ K [ x| k| K [* [ *|*
-
/ [ ]

Y

1l

SCMBR6589L

4. Is the measured voltage within specifications?

YES
Go to "Signal Circuit Inspection (brake pedal is depressed)" procedure.

Check for open or blown 20A STOP, 7.5A SNSR fuse referring to "Circuit Diagram". Check for open or short to
battery between the battery terminal(+) and the terminal "30" of the HECU harness connector. Repair as hecessary
and then go to "Verification Of Vehicle Repair" procedure.

If OK, Go to "Component Inspection" Precedure.
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BRAKE SYSTEM

SIGNAL CIRCUIT INSPECTION (BRAKE PEDAL IS DEPRESSED)

1. Ignition "ON" & Engine "OFF".

2. Press the brake pedal.

3. Measure voltage between the terminal "30" of the HECU harness connector and chassis ground.

Specification : Brake Light Switch - Approx. B+

<C281>

]

h \ [ ]
112134 5[6|%|8]9[10[11]12[13]|14]15|16| % [18]| % [20[21] * | % | * [*
26]27]28[29(30]31)|32[33| * [35] % |37[38[ % | * | k| * |k [, [*]|*
-
/ [ ]

V

4. Is the measured voltage within specifications?

YES

1l

30. Brake light switch

SCMBR6590L

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.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -131

COMPONENT INSPECTION  e679esss
1. Ignition "OFF".
2. Disconnect brake switch connector.

3. Measure resistance between the terminal "1", "2" of the brake switch.

Resistance between the terminal "1,2" of the brake switch - 0cQ (when the plunger is pushed
down), 0Q (when the plunger isn't pushed down).

<M254>

1. brake light switch signal
2. brake light switch power supply

2

Q)

4. Is the measured voltage within specifications?

SCMBR6562L

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.

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  escsasno

Refer to DTC C1101.
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BR -132 BRAKE SYSTEM
IDTC C1604 ECU HARDWARE ERROR

COMPONENT LOCATION  e7e41667

Refer to DTC C1235.

GENERAL DESCRIPTION  ecrcsass

The HECU is composed of an ECU (Electronic Control Unit ) and a HCU( Hydraulic Control Unit) , HCU is composed
of a source of hydraulic pressure and modulator valve block. Increase and decrease of hydraulic pressure is opreated
by electronic motor, According to a detected signal by wheel speed sensor, The hydraulic pressure which is needed for
control is supplied by pump. The HCU’ function which is composed of a accumulator, return pump, solenoid valve is to
increase, decrease or maintain the hydralic pressure supplied to a brake caliper by operating return pump according to
HECU control signal while ABS control is active.

DTC DESCRIPTION  epassoes

The HECU monitors the operation of the IC components such as memory, register, A/D converter and so on. The ECU
sets this code when the EEPROM data read by the master processor is different than prior data writed, or when the
master/slave processor detects abnormal operation in RAM, Status Register, Interrupt, Timer, A/D converter or cycle
time.

DTC DETECTING CONDITION eisu010e

Item Detecting Condition Possible cause
DTC Strategy  Internal monitoring

Monlt_ormg » Continuous

Period
Case 1 =

Enable * If Internal control unit failures of the master/slave

Conditions processor or peripheral integrated circuits is detected.

Monitoring « Directly after ignition on, during reading of
Period EEPROM-values « Inoperative HECU

 Failure is set if checksum not correct or
Case 2 Enable PSW-EEPROM-Handler reported unknown
failure during EEPROM-value reading.

Conditions « If EEPROM reading sequence take longer then
3 s, a failure is set.
: » The ABS/EBD/ESP functions are inhibited.
Fail Safe

e The ABS/EBD/ESP warning lamps are activated.

TERMINAL CONNECTOR INSPECTION  es2aizes

Refer to DTC C1260.

COMPONENT INSPECTION  esarro10

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  epaceirs

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM)

021 62 99 92 92

BR -133

IDTC C1605 CAN HARDWARE ERROR

COMPONENT LOCATION  eseisir

Refer to DTC C1235.

GENERAL DESCRIPTION  erpsocre

The HECU send requirement data, such as Torque reduction, the number of fuel cut cylinders, and TCS control requests,
to the PCM(ECM  TCM) through CAN bus line. The 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 TCS control time, in order not to increase power which causes a Kickdown shift.

DTC DESCRIPTION  essepor2

The HECU checks the CAN control module for normal TCS control, and sets this code if CAN control module malfunction

is detected.

DTC DETECTING CONDITION  eceeroro

Iltem Detecting Condition

Possible cause

DTC Strategy e CAN control module monitoring

Monitoring - .
Period Immediate during start up
Enable » Faults are detected immediately if the initialization
o software can’t have write access to the configuration
Conditions

registers of the CAN-controller module.

Inhibit the ESP control and ABS/EBD control is
Fail Safe available. Meanwhile, stop checking the ESP switch
failure under the ESP control.

e Inoperative HECU

TERMINAL CONNECTOR INSPECTION  es2size7

Refer to DTC C1260.

COMPONENT INSPECTION  eessoees

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  e7770scc

Refer to DTC C1101.
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BR -134 BRAKE SYSTEM
IDTC C1611 CAN TIME-OUT EMS

COMPONENT LOCATION  epcccess

Refer to DTC C1235.

GENERAL DESCRIPTION  esssocss

Refer to DTC C1605.

DTC DESCRIPTION  ecrrrsio

The HECU checks the CAN communcation lines for normal ESP control, and sets this code if a PCM(ECM) message is
not received within predefined time.

DTC DETECTING CONDITION  eaco2299

Item Detecting Condition Possible cause

DTC Strategy  CAN massage monitoring

Momt_orlng e Continuous
Period
Enable  Faults are detected if PCM(ECM) message was not y Inoperat?ve PCM(ECM)
Conditions received on time by the CAN controller of HECU. * Inoperative HECU
¢ Inhibit the ESP control and ABS/EBD control is
Fail Safe available. Meanwhile, stop checking the ESP switch

failure under the ESP control.

TERMINAL CONNECTOR INSPECTION  es2sizes

Refer to DTC C1260.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -135

COMPONENT INSPECTION  esissis

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(ECM) and check for proper operation. If problem is corrected, replace
PCM(ECM) and then go to "Verification Of Vehicle Repair® procedure.lf 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 esaroers

Refer to DTC C1101.
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BR -136 BRAKE SYSTEM
IDTC C1612 CAN TIME-OUT TCU

COMPONENT LOCATION  ei7are40

Refer to DTC C1235.

GENERAL DESCRIPTION  epssisee

Refer to DTC C1605.

DTC DESCRIPTION  ecrieszo

The HECU checks the CAN communcation lines for normal TCS control, and sets this code if a PCM(TCM) message is
not received within predefined time.

DTC DETECTING CONDITION  eeszonre

Item Detecting Condition Possible cause

DTC Strategy e CAN control module monitoring

Momt_ormg » Continuous
Period
Enable « Faults are detected if PCM(TCM) message was not * Inoperative PCM(TCM)
Conditions received on time by the CAN controller of HECU. * Inoperative HECU
« Inhibit the ESP control and ABS/EBD control is
Fail Safe available. Meanwhile, stop checking the ESP switch

failure under the ESP control.

COMPONENT INSPECTION  eepzcrer

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(ECM) and check for proper operation. If problem is corrected, replace
PCM(ECM) and then go to "Verification of Vehicle Repair* procedure.lf 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.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -137

TERMINAL CONNECTOR INSPECTION  es2size0

Refer to DTC C1260.

VERIFICATION OF VEHICLE REPAIR  exrases

Refer to DTC C1101.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BR -138 BRAKE SYSTEM
IDTC C1616 CAN BUS OFF

COMPONENT LOCATION  e7sarrac

Refer to DTC C1235.

GENERAL DESCRIPTION  e77sars

Refer to DTC C1605.

DTC DESCRIPTION  erizrozr

The HECU checks the CAN communication lines for normal TCS control, and sets this code if re-initialization is tried for
15 times in sequence without success.

DTC DETECTING CONDITION  eascases

Item Detecting Condition Possible cause

DTC Strategy e Open or short monitoring

Momtprmg » Continuous
Period -y
i - : — * Open or short circuit in
Enable » A CAN BUS off fault is established if re-initialization is CAN line
Conditions tried for 15 times in sequence without success. « Inoperative HECU
* Inhibit the ESP control and ABS/EBD control is
Fail Safe available. Meanwhile, stop checking the ESP switch

failure under the ESP control.

TERMINAL CONNECTOR INSPECTION  ersgene2

Refer to DTC C1503.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -139

SIGNAL CIRCUIT INSPECTION  eozsasas
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "14" of the HECU harness connector and terminal "35" of the HECU harness
connector.

Specification : Approx. 60Q

<C281>

iT <VDC>
14. CAN (LOW)

h \ [ ]
112134 56 |%|8]9|10|11|12[13[14]15]16] % |18] % [20]21] % | *x [* [* 35. CAN (H|GH)
26|27[28]29]30|31(32|33] H|85] % |37|38[ K [ % | x| % | K| K [*][*
C / [ ]

T
©

4. |s the measured resistance within specifications?

SCMBR6563L

YES

Fault is intermittent caused by open or short in CAN signal harness or was repaired and HECU memory wasnot
cleared. go to "CAN Bus Short (to ground) Inspection" procedure.

Check for open or short in CAN signal harness between terminal "14" of the HECU harness connector and terminal
"35" of the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
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BR -140 BRAKE SYSTEM

CAN BUS SHORT (TO GROUND) INSPECTION
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "14, 35" of the HECU harness connector and chassis ground.

Specification : Approx. oo Q

<C281>

ﬂ' <VDC>
14. CAN (LOW)

\ [ ]

|1|2|3|4| 5 [6 [x[8] 9 [10[11]12[13[14]15[16] * [18] % [20[21] [ * [* [* 35. CAN (HIGH)
26[27{28]29]30[31|32]33] 35| + [37|38] # [ # [ % | * [ # | % | *[*
/ [ ] ]

Q

SCMBR6564L
4. Is the measured resistance within specifications?
VES

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

Check for short to ground in CAN HIGH signal harness in case of abnormal resistance measured betweenterminal
"35" of the HECU 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 resistance measured betweenterminal
"14" 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 -141

CAN BUS SHORT (TO BATTERY) INSPECTION
1. Ignition "OFF".
2. Disconnet the HECU harness connector.

3. Measure voltage between terminal "14, 35" of the HECU harness connector and chassis ground.

Specification : Below. 0.2 V

<C281>
- [] <vDC>
14. CAN (LOW)
|1|2|3|4| 5[6]|%[8]9[10[11[12]13[14]15[16] % [18] % [20[21[ [ * [* [* 35. CAN (HIGH)
26]27]28]29[30[31{32[33] H[35] % [37|38] x | * [ * [ %[ * [*[*[*
g il

V

SCMBR6565L

4. Is the measured resistance 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 betweenterminal
"14" 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 betweenterminal
"35" 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 -142
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BRAKE SYSTEM

CAN BUS SHORT (BETWEEN HIGH AND LOW) INSPECTION

1. Ignition "OFF".

2. Disconnet all the connetor related to CAN such as HECU, PCU, EPS, ECS harness connector.

3. Measure resistance between terminal "14, 35" of the HECU harness.

Specification : Approx. 120 Q

<C281>

il

h \ [ ]
112134 5|6 |%[8]9[10)11)12(13[14]15]16| % |18| % [20]21]| % | * [* [*
26[27)28[29]30]31)32|33] #|35[ % |37[38) % | % | % | * | % | * | *|*
C / [

il

V

4. Is the measured resistance within specifications?

YES

Go to "Component Inspection” procedure.

<vDC>
14. CAN (LOW)
35. CAN (HIGH)

SCMBR6565L

Check for short in CAN signal harness between terminal "14" of the HECU harness connector and terminal "35"
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 -143

COMPONENT INSPECTION  eeenace

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 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 esicuso

Refer to DTC C1101.
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BR -144 BRAKE SYSTEM
IDTC C1623 CAN TIME-OUT STEERING ANGLE SENSOR

COMPONENT LOCATION  esossc2

Refer to DTC C1235.

GENERAL DESCRIPTION  enssasn

The Steering angle sensor(SAS) is joined to the multi function switch and uses a CAN communication. The SAS is used to
determine turning direction and speed of the steering wheel. The HECU uses the signals from the SAS when performing
ESP-related calculations.

DTC DESCRIPTION  ez7esp2e

The HECU checks the CAN communcation lines for normal ESP control, and sets this code if a SAS message is not
received within predefined time.

DTC DETECTING CONDITION  ercagoro

Item Detecting Condition Possible cause

DTC Strategy « CAN massage monitoring

Momtprlng » Continuous
Period )
- : * Inoperative SAS
Enable  Faults are detected if SAS message was not received « Inoperative HECU
Conditions on time by the CAN controller of HECU. - Open circuit in SAS line
¢ Inhibit the ESP control and ABS/EBD control is available.
Fail Safe Meanwhile, stop checking the ESP switch failure

under the ESP control.

TERMINAL CONNECTOR INSPECTION  Eirorsss

Refer to DTC C1200.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -145

POWER SUPPLY CIRCUIT INSPECTION  ecccoeir
1. Ignition "ON".

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

Specification : Approx. B+

-
—J

‘_L‘ :‘|:":| j’ 1. Steering Angle Sensor Ground
2. Steering Angle Sensor Supply

3. CAN Line (HIGH)
f] 413121 ﬁ 4. CAN Line (LOW)

Y

3. Is the measured voltage within specifications?

EJBF504A

YES

Go to "Ground Circuit Inspection” procedure.

Check for damaged harness and poor connection between the battery terminal(+) and terminal "2" of the steering
angle sensor harness connector. Check for open or blown 10 A ABS fuse referring to "Circuit Diagram". Repair as
necessary and then go to "Verification Of Vehicle Repair" procedure.
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BR -146 BRAKE SYSTEM

GROUND CIRCUIT INSPECTION  e7see2sp
1. Ignition "OFF".
2. Disconnect SAS connector.

3. Measure resistance between terminal "1" of the steering angle sensor harness connector and chassis ground.

Specification : Approx. below 1 Q

‘_L‘ ] j 1. Steering Angle Sensor Ground

Ij‘:i: 2. Steering Angle Sensor Supply
3. CAN Line (HIGH)

f] al3]2]1 ﬁ 4. CAN Line (LOW)

Q

EJBF504B
4. Is the measured resistance within specifications?
YES
Go to "CAN Circuit Inspection” procedure.

Check for damaged harness and poor connection between terminal "15" of the HECU harness connector and
terminal "1" of the steering angle sensor harness connector . Repair as necessary and then go to "Verification Of
Vehicle Repair" procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -147

CAN CIRCUIT INSPECTION
1. Ignition "OFF".
2. Disconnect SAS connector.

3. Measure resistance between terminal "3, 4" of the steering angle sensor harness connector.

Specification : Approx. 60 Q

I 1. Steering Angle Sensor Ground

L ':i:,:' B 2. Steering Angle Sensor Supply
3. CAN Line (HIGH)
ﬁ|4|3|2|1|d 4. CAN Line (LOW)

U
EJBF504C

4. Is the measured resistance within specifications?

YES

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

Check for damaged harness and poor connection between terminal "3, 4" of the steering angle sensor harness
connector. Repair as necessary and then go to "Verification Of Vehicle Repair" procedure.
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BR -148

BRAKE SYSTEM

CAN BUS SHORT (TO GROUND) INSPECTION

1. Ignition "OFF".

2. Disconnet the HECU harness connector.

3. Measure resistance between terminal "3, 4" of the HECU harness connector and chassis ground.

Specification : Approx. oo Q

<M38>

g5 7]

1. Steering Angle Sensor Ground
2. Steering Angle Sensor Supply
3. CAN Line (HIGH)
4. CAN Line (LOW)

SCMBR6566L

4. Is the measured resistance within specifications?

YES

Go to "CAN Bus Short (between HIGH and LOW) Inspection™ procedure.

Check for short to ground in CAN HIGH signal harness in case of abnormal resistance measured betweenterminal
"3" of the HECU 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 resistance measured betweenterminal
"4" 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 -149

CAN BUS SHORT (BETWEEN HIGH AND LOW) INSPECTION

1. Ignition "OFF".

2. Disconnet all the connetor related to CAN such as HECU, PCU, EPS, ECS harness connector.

3. Measure resistance between terminal "3, 4" of the HECU harness.

Specification : Approx. 120 Q

<M38>
Ciigd
1]4 3|12|1

1. Steering Angle Sensor Ground
2. Steering Angle Sensor Supply
3. CAN Line (HIGH)
4. CAN Line (LOW)

SCMBR6567L

4. Is the measured resistance within specifications?

YES

Go to "Component Inspection" procedure.

Check for short in CAN signal harness between terminal "3" of the HECU harness connector and terminal "4" of
the HECU harness connector. Repair as necessary and then go to "Verification Of Vehicle Repair” procedure.
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BR -150 BRAKE SYSTEM

COMPONENT INSPECTION  eossanec

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 ?

=S

1) Substitute with a known-good steering angle sensor and check for proper operation. If problem is corrected,
replace sensor 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 steering angle sensor harness or faulty steering angle sensor.
Go to "Verification Of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  epossscs

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -151
|DTC C1625 CAN TIME-OUT ABS/TCS/ESP

COMPONENT LOCATION  eeapscan

Refer to DTC C1235.

GENERAL DESCRIPTION  easssics

Refer to DTC C1605.

DTC DESCRIPTION  ewacais

The HECU checks the CAN communcation lines for normal ESP control, and sets this code if a CAN message is not
transmitted within predefined time.

DTC DETECTING CONDITION  ecasoaro

Item Detecting Condition Possible cause
DTC Strategy

CAN massage monitoring

Momt_orlng » Continuous
Period
Enable  Faults are detected if CAN message was not transmitted « Inoperative HECU
Conditions on time by the CAN controller of HECU.
¢ Inhibit the ESP control and ABS/EBD control is available.
Fail Safe Meanwhile, stop checking the ESP switch failure

under the ESP control.

TERMINAL CONNECTOR INSPECTION  ee2ai2e0

Refer to DTC C1260.

COMPONENT INSPECTION  ecreroze

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  esopsow

Refer to DTC C1101.
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BR -152 BRAKE SYSTEM
IDTC C1626 IMPLAUSIBLE CONTROL

COMPONENT LOCATION  eosnssea

Refer to DTC C1235.

GENERAL DESCRIPTION  essiaac2

The pressure sensor, installed in the HECU, sense the brake oil pressure to judge driver’s brake intention when ESP is
operating. If pressure of master cyclinder is applied to pressure sensor, the strain of the piezo element is changed and
then the resistance of brige circuit is chanded according to changed strain. Therefore this changed resistance changes
output voltage of brige circuit and output voltage changes linearly. The sensor output is a analog signal in proportion to
supply voltage, and the HECU recognizes a pressure value according to signal ratio about supply voltage.

DTC DESCRIPTION  epzrarac

Under normal conditions, the inlet valves of all four wheels are not closed during control for longer than 1.28s or If the
controller requests pressure-hold or pressure-decrease for longer than 1.28s, a fault is detected. The ABS/ESP warning
lamp is turned ON and the EBD warning lamp is turned OFF.

DTC DETECTING CONDITION  ecisrose

Item Detecting Condition Possible cause
DTC Strategy » Signal monitoring
Monlt_orlng » Continuous
Period
Case 1 — « If the controller requests pressure-hold or
3 pressure-decrease for longer than 1.28
Conditions .
s, a fault is stored.
Monitoring e Continuous (at vehicle reference speed 6 « Inoperative HECU
Period m/s, no detected under voltage and a fault
Case 2 is not already detected)
Enable » The monitoring reports a failure if continuous ESP
Conditions control occurs for a time period =10 s.
e The ABS/ESP functions are inhibited, allow
Fail Safe the EBD control.
* The ABS/ESP warning lamps are activated.

COMPONENT INSPECTION  eroso0er

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  esrieers

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -153
IDTC C1702 VARIANT CODING ERROR

COMPONENT LOCATION  essrsaze

Refer to DTC C1235.

GENERAL DESCRIPTION  esrarass
There is no hardware difference of the HECU according to the vehicle’'s specification, just software is changed by the
vehicle parameter used for ESP control. The HECU stores a classified variant code value according to the received

data(a kind of engine, engine displacement, a kind of T/M). After then the HECU read a various parameter according to
the stored variant value in the memory to use for the ESP control.

DTC DESCRIPTION  eosaraco

The HECU checks the variant code after ignition. If a inappropriate variant code is detected or there is no variant code,
a fault is detected.

DTC DETECTING CONDITION  eas77ee2

Item Detecting Condition Possible cause
DTC Strategy  Internal monitoring
Monitoring .
Period Once during startup.
* During intialization, there is no inputed valid varient code. « Inoperative HECU
Enable * No variant code stored in EEPROM. - Replacement of PCM(ECM
Conditions » Receieved variant code is invalid. TCM)
» There is a difference between preset variant code
and detected variant code.
Fail Safe * The ABS/EBD/ESP functions are inhibited.
e The ABS/EBD/ESP warning lamps are activated.
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BR -154

021 62 99 92 92

BRAKE SYSTEM

MONITOR SCANTOOL DATA  ecrisess

VARIANT CODE

1.

2.

Check for improper installation of EMS/PCM(ECM  TCM)/ESP.
Connect scantool to Data Link Connector(DLC).

Ignition "ON".

Go in Anti-Lock brake system (figure 1).

Perform variant code.

Disconnect scantool.

Ignition "OFF" and then ignition "ON". Go to "Component Inspection"Procedure.

| 1. HYUNDAI VEHICLE DIAGNOSIS i

HODEL : CH a5-
SYETEH : ABS-ESP

B84. ACTUATION TEST

85. SIHMU-3CaAN

86. AIR BLEEDING MODE

a87¢. S0LENOID VALVES TEST

B88. IDENTIFICATION CHECK

A9, STEERING ANGLE SENSOR

18. VARIANT CODING

11. DATA SETUPCUNIT CONW. )

Fig 1) Varient coding.

COMPONENT INSPECTION  eorsssre

Refer to DTC C1235.

VERIFICATION OF VEHICLE REPAIR  essarsac

Refer to DTC C1101.

WWW.DIGITALKHODRO.COM

SCMBR6568L

021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

ABS (ANTI-LOCK BRAKE SYSTEM) BR -155
IDTC C2112 VALVE RELAY ERROR

COMPONENT LOCATION  ei7rarsr

Refer to DTC C1235.

GENERAL DESCRIPTION  esiopoar

The HECU 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  escsass

The HECU monitors voltage of the valve relay to check if the HECU can perform ABS control normally. When the valve
relay is switched to ON, the HECU will set this code if the solenoid drive voltage is below permissible voltage ranges for
a period of time. When the valve relay is switched to OFF, the HECU sets this code if the solenoid drive voltage is over
the permissible voltage range for a period of time.

DTC DETECTING CONDITION  esoarrss

Item Detecting Condition Possible cause
DTC Strategy » \Voltage monitoring
Monitoring

Period e Once during startup.

» Watchdog and valve relay function is tested during
Case 1 startup.A failure is detected if the valve relay/Enable
Enable g o p
remains in off position when it is turned on and

SEUCIE vice versa. Reason could be short to GND or UZ,
interrupted lines or a inoperative output stage etc.
Momtpnng » Continuous
Period
Case 2 ¢ Open or short in power
Enable + A Fault is detected if valve relay voltage 0.8 supply circuit (IGN+)
Conditions * pattery voltage for a time 500 ms. * Inoperative HECU
Monlt_onng « Continuous
Period

« If valve relay malfunction and supply solenoid
Case 3 Enable valve short to battery or supply solenoid valve
. and medium or high ohmic short of valve relay
Conditions .
(or a valve) to valve relay voltage, solenoid valve
voltage or GND are detected.

» No valve actuation possible.
Fail Safe » The ABS/EBD/ESP functions are inhibited.
» The ABS/EBD/ESP warning lamps are activated.
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BR -156 BRAKE SYSTEM

MONITOR ACTUATION TEST  esrosiro

1. Connect scantool to Data Link Connector(DLC)

n

Ignition "ON"  Engine "OFF".

3. Select the "Actuation Test" mode on the scantool.

»

Inspect opearating status of all vlaves with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.5 ACTUATION TEST B82-13

FRONT LEFT VALVE(CIN)

DUBAT ION Z BECONDS

METHOD ACTIVATION

CONDITION [(IG.KEY ON
ENGINE OFF

PRESS [STRT1, IF ¥0OU ARE READY *

STRT |
Fig 1) Test Condition : Ignition "ON" & Engine "OFF".
EX) Actuation Test on Front left valve(in)

SCMBR6569L

5. Do all valves operate normally?

YES

Fault is intermittent caused by poor connection in power harness (ABS2) and/or HECU's connector or wasrepaired
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 "W/Harness Inspection" procedure.

TERMINAL CONNECTOR INSPECTION  esirsres

Refer to DTC C1200.
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ABS (ANTI-LOCK BRAKE SYSTEM)
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BR -157

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

3. Ignition "ON".

EB45563A

4. Measure voltage between terminal "3" of the HECU harness connector and chassis ground.

Specification : Approx. B+

<C281 GSL>

il

M \ [ ]
112134 5[6|%[8]9[10[11]12[13]|14]15|16| % [18] % [20]121] % | % | * [*
26[27)28[29]30[31)32|33  |35[ % 37|38 % | * | % | * | % |k | % | %

C / [ ]

il

Y

5. Is the measured voltage within specifications?

N 2

Go to "Ground Circuit Inspection” procedure.

3. Battery(+)

SCMBR6570L

Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "3" of the
HECU harness connector. Check for open or blown 40A ABS fuse referring to "Circuit Diagram”. Repair as necessary
and then go to "Verification of vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esizsese

Refer to DTC C1101.

VERIFICATION OF VEHICLE REPAIR  esesawrs

Refer to DTC C1101.
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BR -158 BRAKE SYSTEM

DTC C2308 FL INLET VALVE MALFUNCTION
DTC C2316 FR INLET VALVE MALFUNCTION
DTC C2324 RL INLET VALVE MALFUNCTION
DTC C2332 RR INLET VALVE MALFUNCTION

COMPONENT LOCATION  eooesoor

Refer to DTC C1235.

GENERAL DESCRIPTION  ere7ocon

The HECU is composed of an ECU (Electronic Control Unit) and an HCU( Hydraulic Control Unit), so the HECU hardware
includes all solenoid valves inside the unit as well as the ECU. Solenoid valves are switched to ON, OFF by HECU when
the ABS is activated. Solenoid valves function is to increase, decrease or maintain the hydralic pressure supplied to a
brake caliper.

DTC DESCRIPTION  epssrars

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. For example, the HECU sets the DTC if the electrical feedback signal does
not match the actuation signal for the corresponding valve.
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ABS (ANTI-LOCK BRAKE SYSTEM)

021 62 99 92 92

BR -159

DTC DETECTING CONDITION  es2rzess

Possible cause

ltem Detecting Condition
DTC Strategy Voltage monitoring
Monltpnng Continuous
Period
The electrical feedback signal does not match
Case 1 the actuation signal for the corresponding
Enable
Conditions valve for more than 30 ms.
- Current controlled valves and under voltage
conditions :detection time is 80 ms
Immediately after power on
Monitoring every 20 S ;
Period - The _Test is canceled if any contrpl, v_al\{e
actuation takes place or if the Vehicle is in
motion and the BLS is on.
Case 2 A Fault is found if UVR is not within 0.1*battery
voltage valve relay voltage  0.8*battery voltage
Enable A Fault is found if valve relay voltage =
Conditions 0.2*battery voltage.
- After that all valves are switched on sequential,
valve relay voltage and valve feedback is measured.
Monitoring The Valve and Pump motor Test is performed once
Period after ignition on if vehicle speed is = 15 km/h.
The valve and pump motor test detects electrical
Case 3 actuation malfunction of ABS valves. The test
Enable ) X
o actuates all valves in series (to detect short cuts
Conditions .
or shunts between the valve lines). Faults are
detected if there is an error during the test.
The drift test executes only once during an ignition
Cycle. The testis triggered if the following conditions
are fulfilled : 10min after power up or end of control
Monitoring 1) No BLS is applied
Period 2) Brake pressureis 10 bar
3) Vehicle speed 15 km/h
Case 4 4) Vehicle acceleration 0.5 m/s2
5) Supply voltage 11 volts.
The drift test is executed only once during an
Enable ignition Cycle.If it detects partly shorted valve
Conditions coils,almost inoperative coils or malfunction of
the valve driver, a failure is recognized.
Valve cannot be actuated or valve is incorrectly
actuated. This may result in locked wheels
Fail Safe or wheels without pressure.
ABS/EBD/ESP function is prohibited.
ABS/EBD/ESP warning lamp is turned ON.

e Inoperative HECU
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BR -160
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BRAKE SYSTEM

MONITOR ACTUATION TEST  epsemsc

1.

Connect scantool to Data Link Connector(DLC)
Ignition "ON"  Engine "OFF".

Select the "Actuation Test" mode on the scantool.

Inspect opearating status of inlet valve with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.4 ACTUATION TEST 82,13

FRONT LEFT VaALVE(IN)

DURATION Z SECONDS

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [S5TRT1, IF YOU ARE BEADY *
SELECT TEST ITEH USING UP~DOWN KEY

[STRT |

Fig 1) Test Condition : Ignition "ON" & Engine "OFF"[]
Ex) Actuation Test on Front left valve(in)

Does a inlet valve operate normally?

YES

EJBF504L

Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to the

pplicable troubleshooting procedure.

Go to "W/Harness Inspection” procedure.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -161

TERMINAL AND CONNECTOR INSPECTION  eescaczs

1. Many malfunctions in the electrical system are caused by poor harness(es) and terminals. 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.

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.

VERIFICATION OF VEHICLE REPAIR  eosrocor

Refer to DTC C1101.
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BR -162 BRAKE SYSTEM

DTC C2312 FL OUTLET VALVE MALFUNCTION
DTC C2320 FR OUTLET VALVE MALFUNCTION
DTC C2328 RL OUTLET VALVE MALFUNCTION
DTC C2336 RR OUTLET VALVE MALFUNCTION

COMPONENT LOCATION  eirceo2

Refer to DTC C1235.

GENERAL DESCRIPTION  e7ssissc

Refer to DTC C2308.

DTC DESCRIPTION  essaoes?

Refer to DTC C2308.

DTC DETECTING CONDITION  eriesao10

Refer to DTC C2308.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -163

MONITOR ACTUATION TEST  eroasr0

1. Connect scantool to Data Link Connector(DLC)

N

Ignition "ON"  Engine "OFF".

3. Select the "Actuation Test" mode on the scantool.

»

Inspect opearating status of outlet valve with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.4 ACTUATION TEST 8613

FRONT LEFT VALVE(OQUT )

DUBRATION 2 SECONDS

METHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [3TRT1, IF YOU ARE READY *
SELECT TEST ITEM USING UP-DOWUN KEY

[STRT|

Fig 1) Test Condition : Ignition "ON" & Engine "OFF"
EX) Actuation Test on Front left valve(out)

SCMBR6572L

5. Does a inlet valve operate normally?

M=)

Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to the
pplicable troubleshooting procedure.

Go to "Component Inspection" procedure.

TERMINAL AND CONNECTOR INSPECTION  eszr7a22

Refer to DTC C2308.

VERIFICATION OF VEHICLE REPAIR  erosss0

Refer to DTC C1101.
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BR -164
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BRAKE SYSTEM

DTC C2366 TCS VALVE PRIMARY (USV1) ERROR
DTC C2370 TCS VALVE SECONDARY (USV2) ERROR
DTC C2372 ESP VALVE 1 (HSV1) ERROR

DTC C2374 ESP VALVE 2 (HSV2) ERROR

COMPONENT LOCATION  ecrsasa

Refer to DTC C1235.

GENERAL DESCRIPTION  eoo7soce

Refer to DTC C2308.

DTC DESCRIPTION  essscs2r

Refer to DTC C2308.

DTC DETECTING CONDITION  essopsse

Item Detecting Condition Possible cause
DTC Strategy ¢ Voltage monitoring
Monitoring » Once after ignition on at standstill if the BLS is off
Period e At vehicle speed = 15 km/h if the BLS is on.
Case 1 » The test actuates all valves in series to detect shorts
Enable .
o or shunts between the valve lines. Faults are detected
Conditions . . .
if there is an error during the test.
e The drift test executes only once during an ignition
Cycle. The test is triggered if the following conditions are
fulfilled : 10 min after power up or end of control
Monitoring 1) No BLS is applied
Period 2) Brake pressure is 10 bar _
3) Vehicle speed 15 km/h * Inoperative HECU
Case 2 4) Vehicle acceleration 0.5 m/s2
5) Supply voltage 11 volts.
« The drift test is executed only once during an
Enable ignition Cycle.If it detects partly shorted valve
Conditions coils,almost inoperative coils or malfunction of the
valve driver, a failure is recognized.

« Valve cannot be actuated or valve is incorrectly
actuated. This may result in locked wheels or

Fail Safe wheels without pressure.

« ABS/EBD/ESP function is prohibited.

« ABS/EBD/ESP warning lamp is turned ON.

WWW.DIGITALKHODRO.COM

021 62 99 92 92




WWW.DIGITALKHODRO.COM 021 62 99 92 92

ABS (ANTI-LOCK BRAKE SYSTEM) BR -165

MONITOR ACTUATION TEST  eeicessc

1. Connect scantool to Data Link Connector(DLC)

N

Ignition "ON"  Engine "OFF".

3. Select the "Actuation Test" mode on the scantool.

»

Inspect opearating status of inlet valve with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.4 ACTUATION TEST 18-13

TCE VALVE(USV1)

DURATION 2 SECONDS

HETHOD ACTIVATION

CONDITION |IG.KEY ON
ENGINE OFF

PRESS [3TRT1, IF YOU ABRE READY *
SELECT TEST ITEM USING UP-DOWN KEY

[STRT |

Fig 1) Test Condition : Ignition "ON" & Engine "OFF"
EX) Actuation Test on TCS(USV) valve #1

SCMBR6573L

5. Does a inlet valve operate normally?

YES

Fault is intermittent caused by inoperative valve or was repaired and HECU memory was not cleared. Go to the
pplicable troubleshooting procedure.

Go to "W/Harness Inspection” procedure.

TERMINAL AND CONNECTOR INSPECTION  ecaiaro

Refer to DTC C2308.

VERIFICATION OF VEHICLE REPAIR essaserr

Refer to DTC C1101.
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BR -166 BRAKE SYSTEM
IDTC C2402 MOTOR - ELECTRICAL

COMPONENT LOCATION oo

Refer to DTC C1235.

GENERAL DESCRIPTION  eo7sssso

The HECU 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  ezssscac

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.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR -167

DTC DETECTING CONDITION  ezzores

Item Detecting Condition Possible cause
DTC Strategy » Battery Voltage Monitoring
Detect « Outside the ABS control cycle
Casel(Mo- Vode + Inside the ABS control cycle
tor Relay + Diagnosis mode
Open orMo- : -
tor Short to Enable * If the motor relay is switched ON and motor
GND) Conditions voltage  (IGN voltage ? 4V+0.5V) continued
for 49msec, the failure is detected.
Detect « Outside the ABS control cycle
Mode « Diagnosis mode
« After motor relay is switched OFF, VMR is
Case2 measured. If the time which VMR 1+0.1V is
(Motor Lock) Enable less than evaluation time, recheck is performed
Conditions again for a maximum of three times. When

VMR is not normal even on the third recheck,
the controller recognizes it as failure.

e Initial Check
» Outside the ABS control cycle

+ Diagnosis mode « Open or short of power

TORCIRC,  Failure mode w
Motor Short supply circuit (ABS2)

to BATT) Enable « After 1.8sec from the time that motor relay * Inoperative HECU
Conditions is switched OFF, VMR 4+0.5V continued
for 1.8sec, the failure is detected.

¢ Initial Check

» Outside the ABS control cycle
Detect Mode  Inside the ABS control cycle
Case4(Mo- + Diagnosis mode

tor Fuse + Failure mode

Open)

« If the motor relay is switched OFF and VMRP
(Motor power supply voltage)  4+0.5V
continued for 1sec, the failure is detected.

« The ABS/ESP functions are inhibited.

« The ABS/ESP warning lamps are activated and
the EBD warning lamp is not activated.

* Motor failure during the ABS control cycle
(Case 1, 4) :Inhibit the ABS/ESP control of
front wheels, allow the ABS/ESP control of
rear wheels, and ABS/ESP warning lamps are
switched on at the end of ABS control.

Case3(Mo- | Detect Mode

Enable
Conditions

Fail Safe
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BR -168 BRAKE SYSTEM

MONITOR ACTUATION TEST  emorerco

1. Connect scantool to Data Link Connector(DLC)

n

Ignition "ON"  Engine "OFF".

3. Select the "Actuation Test" mode on the scantool.

»

Inspect opearating status of inlet valve with Actuation Test.

Specification : It's normal if operating sound is heard.

| 1.5 ACTUATION TEST B81-13
HOTOR
DURATION Z SECONDS
METHOD ACTIVATION

CONDITION (IG.KEY ON
ENGINE OFF

PRESS [STRET1, IF YOU ARE READY *

| STRT |

Fig 1) Test Condition : Ignition "ON" & Engine "OFF"
EX) Actuation Test on motor

SCMBR6574L
5. Does a inlet valve operate normally?
YES
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 "W/Harness Inspection” procedure.

TERMINAL CONNECTOR INSPECTION  eso0ssra

Refer to DTC C1200.
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BR -169

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

3. Ignition "ON".

EDAFB067

4. Measure voltage between terminal "2" of the HECU harness connector and chassis ground.

Specification : Approx. B+

<C281 GSL>

il

M \ [ ]
112(3]a 5[6|%[8]9[10[11]12[13]|14]15|16| % [18] % [20]121] % | % | * [*
26[27)28[29]30[31)32|33  |35[ % 37|38 % | * | % | * | % |k | % | %

C / [ ]

il

Y

5. Is the measured voltage within specifications?

N 2

Go to "Ground Circuit Inspection” procedure.

2. Battery(+)

SCMBR6575L

Check for damaged harness and open or short to GND between the battery terminal(+) and terminal "2" of the
HECU harness connector. Check for open or blown 40A ABS fuse referring to "Circuit Diagram”. Repair as necessary
and then go to "Verification Of vehicle Repair" procedure.
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BR -170 BRAKE SYSTEM

GROUND CIRCUIT INSPECTION  es2rssa0
1. Ignition "OFF".
2. Disconnect HECU connector.

3. Measure resistance between terminal "1" of the HECU harness connector and chassis ground.

Specification : Approx. below 1 Q

<C281 GSL>

h \ [ ]
112134 5[6|%|8]9|10[{11|12[13]|14]|15|16] * [18] % [20[21] * | % | * |*
26[27[28]29]30|31(32[33] * |35 % |37[38] % | * | k| % | K| K[ x| *
LI
/ [ ]

&

ﬂ_ 1. Ground

il

SCMBR6576L
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 "1" of the HECU harness connectorand chas-
sis ground. Repair as necessary and then go to "Verification Of vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essro2c0

Refer to DTC C1101.
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-171

ANTI-LOCK BRAKING SYSTEM
CONTROL MODULE

COMPONENTS  eppoeeos

5.9~9.8(0.6~1.0,4.3~7.2)

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

1. HCU assembly
2. ECU assembly

SCMBR6577L
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BR -172 BRAKE SYSTEM

REMOVAL  esrrenrt 4. Disconnect the HECU connector.

1. Remove the air cleaner assembly.

SCMBR6031D

5. Remove the HECU by loosening the bracket mounting
bolts.

SCMBR6502D

2. Remove the ECM (Engine Control Module).
Tightening torque Nm (kgf.m, Ib-ft):
3. Disconnect the brake tubes from the HECU. 16.7 ~ 25.5 (1.7 ~ 2.6, 12.3 ~ 18.8)

Tightening torque Nm (kgf.m, Ib-ft):

5.9 ~ 9.8 (0.6 ~ 1.0, 4.3 ~ 7.2) /1% CAUTION

* Never attempt to disassemble the HECU.

» The HECU must be protected during storage
and transport, and must not be subjected to
excessive shock.

INSTALLATION  epzeacco

1. Installation is the reverse of removal.

2. After installation, bleed the brake system. (Refer to
ABS bleeding)

SCMBR6030D
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-173
FRONT WHEEL SPEED SENSOR

CO M PO N ENTS EB05B232

1. Tone wheel
2. Front wheel speed sensor
3. Sensor cable bracket

SCMBR6578L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

BR -174 BRAKE SYSTEM

I N S P ECTI O N E7C860B4

1. Measure the output voltage between the terminal of
the wheel speed sensor and the body ground.

/1 CAUTION

In order to protect the wheel speed sensor, when

measuring output voltage, a 75Q resistor must be
used as shown.

Power

DC 12V Ground

Wheel sensor

R(75Q) |

Tone wheel

—

Oscilloscope

EJRF501Z

2. Compare the change of the output voltage of the
wheel speed sensor to the normal change of the
output voltage as shown below.

Vhlgh

Viow

ov

i J

KJQE260B

* V_low: 044V ~0.63V
* V_high: 0.885V ~1.26V
* Frequency range : 1~2,500 Hz
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ABS (ANTI-LOCK BRAKE SYSTEM) BR-175
REAR WHEEL SPEED SENSOR

COMPONENTS EF1FCFDB

1. Rear wheel speed sensor connector
2. Rear wheel speed sensor
3. Sensor cable bracket

SCMBR6579L
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BR -176 BRAKE SYSTEM

I N S P ECTI O N EC6A680F

1. Measure the output voltage between the terminal of
the wheel speed sensor and the body ground.

/1 CAUTION

In order to protect the wheel speed sensor, when

measuring output voltage, a 75Q resistor must be
used as shown.

Power

DC 12V Ground

Wheel sensor

R(75Q) |

Tone wheel

—

Oscilloscope

EJRF501Z

2. Compare the change of the output voltage of the
wheel speed sensor to the normal change of the
output voltage as shown below.

Vhlgh

Viow

ov

i J

KJQE260B

* V_low: 044V ~0.63V
* V_high: 0.885V ~1.26V
* Frequency range : 1~2,500 Hz
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EBD (ELECTRONIC BRAKE-FORCE DISTRIBUTION)
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BR -177

EBD (ELECTRONIC
BRAKE-FORCE
DISTRIBUTION)

DESCRIPTION  evrrose
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 tothe 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]

_ Fixed distribution

_ldeal distribution

Rear pressure

" Cut-in point

Front pressure

[With EBD]

Ideal distribution

Rear pressure

— EBD starting point

Front pressure

WWW.DIGITALKHODRO.COM
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BR -178
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BRAKE SYSTEM

ESP/ESC SYSTEM

DESCRIPTION OF ESP cinsress
Optimum driving safety now has a name : ESP, the Elec-
tronic Stability Control.

ESP recognizes critical driving conditions, such as panic
reactions in dangerous situations, and stabilizes the ve-
hicle by wheel-individual braking and engine control in-
tervention with no needfor actuating the brake or the gas
pedal.

ESP adds a further function known as Active Yaw Control
(AYC) to the ABS, TCS, EBD and ESP 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 intervention and
adaptation of the momentary engine torque with no need
for any action to be taken by the driver.

ESC essentially consists of three assemblies : the sen-
sors, the electronic control unit and the actuators.

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

B =N

ESP
Drift-out
Control

L1

ESE——

E r
= —

S N/ S =P

= P

Yaw-moment
Control

Brake force control
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ESP/ESC SYSTEM
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BR -179

DESCRIPTION OF ESP CONTROL

ESP system includes ABS/EBD, TCS and AYC (Active yaw
control) function.

ABS/EBD function : The ECU changes the active sensor
signal (current shift) coming from the four wheel sensors to
the square waveform.By using the input of above signals,
the ECU calculates the vehicle speed and the acceleration
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 determine 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 Accel-
eration 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
system failure. (self-diagnosis)lf 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

Steering wheel

\ Angle sensor

i

Master
cylinder
A/
H HEESCPU Yaw-rate & Wheel r
fenp|  HECU ... . eel spee
Wheelspeed > ~ lateral acceleration P
sensor sensor
sensor
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BR -180
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BRAKE SYSTEM

VARIANT CODING

The HECU is programmed with a variant code based on
the vehicle powertrain configuration. This variant code is

used to determine the appropriate ESP calculations. Vari-
ant code programming should be performed whenever an
HECU is replaced.

PCM(ECM)

ESP-ECU
EEPROM

CAN

Vehicle

PCM(TCM)

WWW.DIGITALKHODRO.COM
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ESP/ESC SYSTEM
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BR -181

PROCEDURE OF VARIANT CODING
1. |Installa PCM(ECM  TCM)/ESP normally.

2. Connect the scan tool to the data link connector lo-
cated underneath the dash panel.

3. Select vehicle name.
4, Select ANTI-LOCK BRAKE SYSTEM.

5. Select the variant coding.

1. HYUNDAI VEHICLE DIAGNOSIS A
MODEL : CM 06-
SYSTEM : ANTI - LOCK BRAKE SYSTEM

04. ACTUATION TEST

05. SIMU - SCAN

06. AIR BLEEDING MODE

07. SOLENOID VALVES TEST
08. IDENTIFICATION CHECK
09. STEERING ANGLE SENSOR

10. VARIANT CODING

11. DATA SETUP(UNIT CONV.)

SCMBR6580L

6. Follow the next procedure according to the comment

1.10 .VARIANT CODING

* AIM
THIS FUNCTION RESET VARIANT CODE
AND INPUT THE NEW ONE IN EST.
PERFORM THIS FUNCTION WHEN YOU
REPLACE USED ESP FROM OTHER
VEHICLE OR OCCUR C1702 WITH
MIL ON.(ESP/EBD/ABS)

IF YOU READY, PRESS [ENTER] KEY.

EJBF5050

WWW.DIGITALKHODRO.COM

7.

Confirm the condition , and then push the "REST".

1.10 .VARIANT CODING

VARIANT CODING

IG. KEY ON

CONDITION
ENGINE STOP

PRESS [REST], IF YOU ARE READY !

|REST

8.

shown below.

EJRF703J

If the procedure is finished, the screen is displayed as

1.10 . VARIANT CODING

VARIANT CODING

L | Vol V4 =\ VAN a1 N

(e CALIBRATION COMPLETION!
TURN IG.KEY OFF AND ON 2TIMES.

I

PRESS [REST], IF YOU ARE READY !

9.

1

1

RESTl

IGN off.
0. IGN on.

1. The variant coding is completed.

/1, cAUTION

EJRF703K

If the warning lamp(ESP, EBD, ABS) is illuminated,

follow the "Variant coding” again.
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BR -182 BRAKE SYSTEM

INPUT AND OUTPUT DIAGRAM

Input ESP HECU Output

Active Wheel

speed sensor

Y

Hydraulic unit
(FL) -Intergrated with HECU

Active Wheel

speed sensor
(FR)

Y

Active Wheel
speed sensor
(RL)

> ESP Control

Warning Lamp
(ABS, EBD, ESP)

Y

Active Wheel
speed sensor
(RR)

Y

ABS Control

Steering Wheel Diagnosis

Y
Y

Angle sensor K-Line

Yaw-rate & Lateral TCS Control

Y

Function Lamp

Y

Acceleration sensor

(ESP)
Master cylinder
pressure sensor »
@ Primary
® Secondary Wheel speed

Y

sensor output

Y

Brake switch

ESP OFF switch CAN

Y

PCM(ECM&TCM)

Y

LIKG500X
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ESP/ESC SYSTEM BR -183

ESP OPERATION MODE enes2cs

1. STEP1
The ESP analyzes the intention of the driver.

Position of steering wheel
+ Vehicle speed R ECU decides the intention of the driver.
+ Acceleration pedal

EJRF502B

2. STEP2
It analyzes the movement of the ESP vehicle.

Vehicle rotation speed

. _ ECU decides movement of the ESP vehicle.
+ Operated power to the side

EJRF502C

3. STEP3
he HECU calculates the required strategy, then actu-
ates the appropriate valves and sents torque control
requests via CAN to maintain vehicle stability.
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BR -184
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BRAKE SYSTEM

ESP OPERATION MODE

1. ESP Non-operation-Normal braking.

High pressure
Inlet valve(EV) Outlet valve(AV) | Pilot valve(USV) | switch Pump motor
valve(HSV)
Normal braking Open Close Open Close OFF
MC2 MC1
< Y VY VAR
$ HSV2 P usv2 P usvi &S Hswv1
w = " B = R ELL m T
Y | T | T | Y
<p $
sRP2 sRP1
b rev P reev P Lrev ) P rrEV
T an RVR2 T | n T 1 nn RVR1 £ T nn
m A2 W AL O W
P T | 07 T | o3 T | 5 ¢ T |
£ 2 $ $
RFAV | RRAV
Tid A [1IF, A 1r Y mr Y
A = 2 = T U
? LRAV %' ? LFAV é
 /  /  /
EJRF703R
NOTE
EV : Inlet Valve
AV : Outlet Valve
LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel
PE : Pump motor

USV : Pilot Valve
HSV : High pressure Switch Valve
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ESP/ESC SYSTEM BR -185
2. ESP INCREASE MODE
High pressure
Inlet valve(EV) Outlet valve(AV) | Pilot valve(USV) | switch Pump motor
valve(HSV)
Normal braking Open Close Close(Partial) Open ON(Motor speed
control)
MC2 MC1
= = % Y 7y > >
<P Hsv2 S usv2 & usvi &P Hsvi
w1 w TP " L w1
Y | )4 T | T | A 4 y |
Y _ o & B
SRP2™ ~ - ~ SRP1
)  / ;@é \ 1
K 2 - g d oy
P Lrev > P reev P Lrev ) &P rrEV
i nn = RVR2 W T nn o T nn RVR1 {55 W L nn
P T A2 oS T | ol T | Al 03 _5 T
& '
RFAV % \ | RRAV
o M ol I o DI
T el o | g D s |
v ? LRAV % § LFAV %
\ Y Y

NOTE

EV :
AV :
LR :
RF :
LF :
RR :
PE :

Inlet Valve
Outlet Valve
Rear left wheel
Front right wheel
Front left wheel
Rear right wheel
Pump motor

USV : Pilot Valve
HSV : High pressure Switch Valve
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BR -186
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BRAKE SYSTEM

3. ESP HOLD MODE ( FR is only controlled.)

High pressure

Inlet valve(EV) Outlet valve(AV) | Pilot valve(USV) | switch Pump motor
valve(HSV)
Normal braking Close Close Close(Partial) Open ON(Motor speed
low control)
MC2) wm E\X
é HsV2 & usv2 < usvi g hsva
1T T A [ LT ] nn T L] nn
T v | " ' T | " T | y |
&
j sRP2 : sRP1 i
J & S S
LREV < RFEV LFEV ) RREV
T T nn RVR2 T I] onn T nn RVR1 £ T nn
W W P W
03 v | T | A2 fo3 vl T | 0% T | Dﬁi‘ i v LT |
TaN < < . <
E RRAV

H H

NOTE

EV :
AV :
LR :

RF

LF:
RR :

PE

Inlet Valve
Outlet Valve
Rear left wheel

: Front right wheel
Front left wheel
Rear right wheel
: Pump motor

USV : Pilot Valve
HSV : High pressure Switch Valve

WWW.DIGITALKHODRO.COM
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ESP/ESC SYSTEM BR -187
4. ESP DECREASE MODE (FR is only controlled)
High pressure
Inlet valve(EV) Outlet valve(AV) | Pilot valve(USV) | switch Pump motor
valve(HSV)
Normal braking Close Open Close(Partial) Open ON(Motor speed
low control)
A
MC2 MC1
UP,
é HSV2 & usv2 <> usvi <> HSV1
w = w TP w ]
A | 4 T | T | Y |
K4 <
:‘: SRP2 - : SRP1 :A:
$ 5
<> LREV R <> RFEV <> LFEV 4 P RREV
FTT | §RVRe 1 =S m T YE w T
002 y il T é 104 vy | T | q T | Al O LT
< > <& < S
[ - RFAV Y [ RRAV
1 A 1 A 1 A 1 A
w2 = TN w2 = 5 I
? LRAV % § LFAV <E
) A ) '
EJRF703T
NOTE
EV : Inlet Valve
AV : Outlet Valve
LR : Rear left wheel
RF : Front right wheel
LF : Front left wheel
RR : Rear right wheel
PE : Pump motor

USV : Pilot Valve

HSV : High pressure Switch Valve
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BR -188
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BRAKE SYSTEM

ESP/ESP OFF ABS

BRAKE / EBD

SCMBR6034D

ABS WARNING LAMP MODULE

The active ABS warning lamp module indicates the self-

test and failure status of the ABS .The ABS warning lamp

shall be on:

- During the initialization phase after IGN ON. (contin-
uously 3 seconds).

- In the event of inhibition of ABS functions by failure.

- During diagnostic mode.

- When the ECU Connector is seperated from ECU.

EBD/PARKING BRAKE WARNING LAMP MODULE

The active EBD warning lamp module indicates the self-

test and failure status 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 shall be on:

- During the initialization phase after IGN ON. (contin-
uously 3 seconds).

- When the Parking Brake Switch is ON or brake fluid
level is low.

- When the EBD function is out of order .

- During diagnostic mode.

- When the ECU Connector is seperated from ECU.

ESP WARNING LAMP (ESP SYSTEM)

The ESP warning lamp indicates the self-test and failure

status of the ESP.

The ESP warning lamp is turned on under the following

conditions :

- During the initialization phase after IGN ON. (contin-
uously 3 seconds).

- Inthe event of inhibition of ESP functions by failure.

- Whendriver turn off the ESP function by on/off switch.

- During diagnostic mode.

WWW.DIGITALKHODRO.COM

ESC FUNCTION LAMP (ESC SYSTEM)

The ESP function lamp indicates the self-test and operat-

ing status of the ESP.

The ESP Function lamp operates under the following con-

ditions :

- During the initialization phase after IGN ON. (contin-
uously 3 seconds).

- When the ESP control is operating. (Blinking - 2Hz)

ESP ON/OFF SWITCH (ESP SYSTEM)

The ESP On/Off Switch shall be used to toggle the ESP
function between On/Off states based upon driver input.
The On/Off switch shall be a normally open, momentary
contact switch.

Initial status of the ESP function is on and the switch is
used to request an ESC status change.

021 62 99 92 92
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ESP/ESC SYSTEM BR -189

COM PONENTS EED5CF6E

ESP/ESP OFF ABS

Rear wheel speed sensor

ESP Control Front wheel speed sensor
module(HECU)

SCMBR6581L
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BRAKE SYSTEM

HOT IN ON OR START

- T T e A B B BN 1
1 See Power P ._. 1JUNCTION
1 Distribution < 1BOX
1 (SD1107) A A 1EOX
] CLUSTER bl .i
10A 1
1 10A
1
See Passenger 1
" H P Compartment Fuse Details H 1
N (SD120-3) ]
| P e e L L L L STl e e e e ______ .2 __ N
10| I/P-K 9l /P-m
STEERING
0.5G/B 0.5Gr CAN ANGLE
e Br__Growd 7T g | PrioTo 2
sTTTTTTTTTT" ST TToSTTTT T ST T T T TS T T T T T T T T T T T TN INSTRUMENT + rount oW 19 [PHOTO 54]
) 4 jCLUSTER luminat F] IR Y R 3|wmss
3 pHOTOR  !lluminations
ABS BRAKE "i (SD941-2)
L = @@ , ™. ! See Date O-2R/B
r T BRAKE 1 " 0.58 0.5R Link Details
1 (SD200-2)

AMA

EF9B79A4
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ESP CIRCUIT DIAGRAM(1)

BR -190

AW See Indicators! ESP L/ N 11/NMC241
& Gauges ! SWITCH E
Yy =7 (SD940-2) 1 ILL. 73
y A ) ON®.-»OFF 0.5R 05R/B| c53(Gs0)
® ’ 1 — 12] __ _ __ ___19]c2230sL)
= L e 5 4M23  See Ground PR== === === 1JOINT
M15-A 6|m15-C 0.3B/0 Distribution P—@ ! See Date ICONNECTOR
05W 050/B (SD130-5) ! Link Details 1[PHOTO
’ See 1.25B “ (SD200-2) 1|72
MC231 2 Mc241 lluminations 25\ Mc231 [O} i
E E (SD941-2) PHOTO — 11 20| c23(GsL)
73 73 = C223(DSL)
0.5G/O 0.5W! 0.50/B| [73 G31 _ 05R 0.5R/B
PHOTO 51
33 _____.38 ____=32 _________z 12 ________ "W\ s __.___Hmw ) = OToS ] sslcest
- a L — as L ESP mwﬂ:xo_.
ESP OFF ABS EBD mﬂwﬂ: Low High |53 [MobuL &
Indicator Control CAN an.._ 01O
Wheel Speed Brake Light Parking Brake Wheel Speed Sensor
Sensor Output  Switch Switch
/_M N2 N2 N2 N2 I N2 N2 N2 N2 N2
P5 Y I Vvl T | 1] (-] I ) ] R - Y ] ] (o723
0.5Gr/O 0.50 0.5G 0.5R 0.5L 0.5Y 0.5B
18¥YMc211 24 14 _,\__um.wﬂo Y 6N SaCE2l
0.5Gr 0.5G/B 0.5Gr/0 Ww:oao 0.50 0.5G6 i 0.5W 0.58r E
GSL AA _ _ _3INEMZL 0.5R 0.5L 0.5Y oss| L3
Euro-IvV See See PHOTO
Only Stop Lamps  Indicators& 0.50 0.56 i
(SD927-1) Gauges N/ NA= 2 BN Ay [N/ NA ) [\ INA I
52| ca0-a (SD940-2) % % % % % % % %
- *PCM FRONT FRONT REAR REAR
] "E WHEEL WHEEL WHEEL WHEEL
37 SENSOR LH SENSOR RH SENSOR LH SENSOR RH
“ " [P S| [PHOTO 40| [P_S] PHOTO 40! [P S] PHOTO [P S] PHOTO
- 107 111
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BR -191

ESP/ESC SYSTEM

ESP CIRCUIT DIAGRAM(2)

HOT IN ON OR START HOT AT ALL TIMES
1 1U/H YAW [} 1 U/H
! Distribution ~ 12YUNCTION RATE 1 1 JUNCTION
! (SD110-6)  1BOX SENSOR 1 } Box
1 1[PHOTO 39 PHOTO ! '[PHOTO
! ABS ! 60 1 ABS #2 ABS #1 139
1 10A 1 — 1 40A 40A 1
" 1 1 2 3 6 5 4| c260 " "
1
See P
L |H SEe——— DATA LINK MULTIPURPOSE 3 oww_uwm%“ |
34JU/H-U CONNECTOR CHECK CONNECTOR 3 (SD110-1) !
_IINIIIIIIII ——
1| m10 18fcaas 0 L f-------%
PHOTO PHOTO 36 1um-u
74 37
0.75Gr 0.75Gr| 0.5Br| 0.5Gr/O 05Y| o050] o05LB 0.5L/0 0.5L/0 2.0L 3.0G
See Power 23
Distribution < _,\__uﬂm%qwo
(SD110-6) 0.5L/0 H
0.75Gr
0.5L/0
28 37 18 16 20 15 11 3 2]c2s81
e ANl ol o iy 4. iy 4~ Z N . — — — — — — — — - - - - Al 2
ESP
CONTROL
MODULE
[ PHOTO
SP[] 23
Yaw rate Yawrate Yawrate Lateral Yaw rate Diagnosis Vbatt VR E
sensor test sensor sensor ACC.  sensor motor relay actuation UNIT
reference signal ground
Y +ECU
DG
Motor MR- Valve —
Ground monitoring actuation - Monitoring VO VI DT VS GND
it [ o
Cc1l
VALVE
d\ 6 8 5 7| 2A|2B| 4A| 4B| 3A| 3B| 1A| 1B DO |BLOCK
MOTOR [fI
TOUETS . 110 I 10
VALVE
T2 T1 IN |OUT [IN |OUT | IN [OUT [IN |OuUT RELAY
DS 0
T py
L 2
‘- — — )
4 1]c281
2.0B 3.0B
G12(DSL)
G37(GSL) [PHOTO 71
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BRAKE SYSTEM

ESP HECU CONNECTOR INPUT /
OUTPUT

ECE97D81

il

1]

a \ [ ]
112034 516 |%|8]9|10]11{12[13[14[15[16| % [18] % [20] % [ * [* [* [*
26]27(28)29[30|31|32[33) * [35] % |37[38] % [* | * [ *| *[*]| *|*
H

/ [ 1

il

C281(DSL)

h \ [ I
1l203]a 516 [%[8[9[10)11]12]|13|14[15[16( % [18] % |20]21| % | * |* |*
26]27|28]29)30[31|32]|33] % [35] % [37[38] * | % | % [, | * [*]| *|*
H
/ [ I

il

C281(GSL)

SCMBR6584L

Connector Terminal

— Specifications Conditions
No Description
1 Ground(Pump) Currel\r)l;)rfgge: 3'\9/||er0 A Always
4 Ground(Valve,ECU) Currerll\;;i?gi:lgﬂlz-z.S A Always
2 Supply voltage(Pump)
Battery voltage Always
3 Supply voltage(Valve)
26 Wheel sensor voltage(FL)
9 Wheel sensor voltage(FR)
Battery voltage IG ON
6 Wheel sensor voltage(RL)
8 Wheel sensor voltage(RR)
5 Wheel sensor signal(FL)
10 Wheel sensor signal(FR) Voltage(High) : 0.89~1.26 V N
27 Wheel sensor signal(RL) Voltage(Low) : 0.44~0.63 V
29 Wheel sensor signal(RR)
. . Voltage(High) : 0.8 * IG ON more SCAN TOOL
11 Diagnosis Input/oupput Voltage(Low) : 0.2 * IG ON lower Communication
28 Ignition Battery voltage KEY ON/OFF
. . Voltage(High) : 0.6 * IG ON more .
31 ESP Passive switch Voltage(Low) : 0.4 * IG ON lower Switch ON/OFF
37 Yaw Rate Sensor Test V\?gﬁggeé?ﬂ%% : 4ilv\/|oTerre IG ON
18 Yaw Rate Sensor Reference 2464 V ~ 2536 V IG ON
16 Yaw Rate Sensor Signal Offset voltage 2.5 V IG ON
range : 0.35 V ~ 4.65 V(-100 ~ 100 ° /s)
. . Offset voltage 2.5 V
20 Acceleration Sensor Signal range : 0.35V ~ 4.65 V(-1.8 g ~ 1.8 g) IG ON
15 Yaw Rate Sensor Ground GND LEVEL Always

WWW.DIGITALKHODRO.COM
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ESP/ESC SYSTEM BR -193
Connector Terminal
— Specifications Conditions
No Description
35 CAN High not communicating:2.5 + 0.5 V
communication :
Bus Level &
[Volts] &#
..
14 CAN Low o e
L EAN L
" ] " Time
recessive dominant recessive
EJRF502L
voltage(High) : 0.8 * IG ON more
30 BRAKE LIGHT SWITCH voltage(Low) : 0.3 * IG ON lower BRAKE ON/OFF

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

FAILURE DIAGNOSIS

EB5415C8

1. In principle, ESP and TCS controls are prohibited in
case of ABS failure.

2. When ESP or TCS fails, only the failed system control
is prohibited.

3. However, when the solenoid valve relay should be
turned off in case of ESP failure, refer to the ABS
fail-safe.

4. Information on ABS fail-safe is identical to the fail-safe
in systems where ESP is not installed.

MEMORY OF FAIL CODE

1. It keeps the code as far as the backup lamp power is
connected. (O)

2. Itkeeps the code as long as the HCU power is on. (X)

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 no failure is detected
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 5 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 failure 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.

WWW.DIGITALKHODRO.COM

COUNTERMEASURES IN FAIL

1. Shut the system down and perform the following ac-
tions and wait for HECU power OFF.

2. Turn the valve relay off.

3. Do not perform any ABS/TCS/ESC functions until nor-
mal operating condition is restored.

WARNING LAMP ON

1. ABSwarning lamp turns on when ABS is malfunction-
ing.

2. ESP operation lamp turns on when ESP is malfunc-
tioning.

When power voltage and valve relay voltage are abnormal,
input/output related failure judgment is not made.

021 62 99 92 92
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ESP/ESC SYSTEM BR -195
YAW-RATE SENSOR AND
G-SENSOR
DESCRIPTION  ezacciec
1. The yaw-rate lateral G sensor is applied for the
ESP system.
2. The yaw-rate is the angular velocity, when a vehicle
turns a corner, and the lateral G is the acceleration to
move a vehicle out of the way when cornering.
3. The sensor is located in the crash pad lower floor on
vehicle.
KIRES04E
SPECIFICATION
Description Specification Remark
Nominal supply voltage 11.5~125V
Supply voltage range 8~16V
Supply current Max. 120 mA Typ. 75 mA
Reference Voltage Output 2.464 ~ 2.536 V Typ. 25V
Operating temperature range -40 ~ 85
Yaw-late sensor +w direction, left turn Min.100 °/s Typ. 111 °/S
Measurement range . . :
-w direction, right turn Min.100 °/s Typ. 111 °/S
Non-linearity 1~1%
Offset (within life,within operating 3.75 °/S
temperature)
Upper cut-off frequency Min. 45 Hz Typ. 60 Hz
Lateral G sensor +y direction, left turn Min.1.8 g Typ. 2 g
Measurement range — - -
-y direction, right turn Min. -1.8 g Typ. 2 g
Non-linearity 4 ~4%
Offset (within life,within operating .0.09 ~ 0.09 g
temperature)
Upper cut-off frequency Min. 20 Hz Typ. 40 Hz

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

OUTPUT CHARACTERISTIC

2T

Upper limitation
L]

T

Upper limitation
45

i 1 i I b
% Lower limitation ! % Lower limitation i ,
i | i . ;
; II:I'EI IJ|'| I ' |r|'| I‘|:| ::u
Yaw-rate w in°/s Acceleration a in g
EJRF502E
CIRCUIT DIAGRAM (YAW-RATE LATERAL G SENSOR)
IGN
| | IGN 1 —,
[ e% Test 2 37
eea ; Yaw-rate reference 3 180
GND 40
1_
Lateral G sensor signal | 5 20
[Yaw-rate & lateral G sensor connector] Yaw-rate sensor signal | 6 16
Yaw-rate & lateral G sensor ESP HECU

WWW.DIGITALKHODRO.COM
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ESP/ESC SYSTEM
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BR -197

ESP/ESC SWITCH

DESCRIPTION  easooato

1. The ESP OFF switch is for the user to turn off the ESP
system.

2. The ESP OFF lamp is on when ESP OFF switch is
engaged.

INSPECTION  eccacces

1. Remove the ESP OFF switch from the switch panel
on the crach pad of the driver’'s side.

SCMBR6585L

2. Check the continuity between the switch terminals as
the ESP OFF switch is engaged. (Refer to circuit di-
agram)

WWW.DIGITALKHODRO.COM
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BRAKE SYSTEM

STEERING WHEEL ANGLE
SPEED SENSOR

DESCRIPTION

EFE7E8E2

GENERAL DATA

The steering angle speed sensor detects the angle of the
steering wheel in order to which direction a user chooses.

MEASUREING PRINCIPLE

A non contact, analog angle sensor carrying out abso-
lute measuring by the use of the Anisotropic-Magneto-Re-
sistive effect (AMR).Measuring of the absolute angle by
means of a toothed measuring gear with magnetic prop-
erties in combination with different ratios. Corresponding
AMR elements that change their electrical resistance ac-
cording to the magnetic field direction detect the angle po-
sition of the measuring gears.A micro-controller decodes
the measured voltage signals after A/D converting with the
help of a mathematical function. Output of the digital an-
gle value and velocity via CAN-interface.

SPECIFICATION

Description Specification
Operating voltage 8~16 V
Operating temperature -40 ~ 85

Current consumption Max.150 mA

Steering angle velocity

Max. +2000 °/sec

Connection delay time t 200 ms

Reverse voltage -135V

) Angle -780 © ~ 779 °

Measuring range -
Angular velocity 0~ 1016 °/s
Nonlinearity angle -25°~+25°
Hysteresis angle (=
Rotational friction torque measuring 10 °/s

CIRCUIT DIAGRAM( STEERING WHEEL SPEED
ANGLE SENSOR)

Steering wheel angle sensor ESP HECU
IG 2 —IGN
GND |1 15
High |3 35
Low 4 14

WWW.DIGITALKHODRO.COM
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ESP/ESC SYSTEM BR -199

STEERING ANGLE SENSOR (SAS) CALIBRATION 1 HYUNDAI VEHICLE DIAGNOSIS A

1. PURPOSE OF calibration MODEL : CM .
- Onvehicle control, an ESP analyzes the intention SYSTEM : ANTI - LOCK BRAKE SYSTEM
of the driver.

- An ESP recognizes a steering angle which a 01. DIAGNOSTIC TROUBLE CODES

driver rotates through the steering angle sensor. 02. CURRENT DATA
- A steering angle sensor used in ESP adjusts 0° 03. FLIGHT RECORD
setting of steering wheel through K-line or CAN 04. ACTUATION TEST
communication. 05. SIMU-SCAN
06. AIR BLEEDING MODE
2. STEERING ANGLE SENSOR (SAS) CALIBRATION 07. IDENTIFICATION CHECK
METHOD

SCMBR6586L

5) Perform the Steering angle sensor(SAS) calibra-

less than 1° .
tion.

1.9 .STEERING ANGLE SENSOR

%bssman +5°
* AIM

THIS FUNCTION RESET THE SAS
VALVE TO ZERO-SET.

PERFORM THIS FUNCTION WHEN
YOU REPLACE SENSOR OR
STEERING COLUMN.

IF YOU READY, PRESS [ENTER] KEY.

EJRF502J
EJRF703M

1) Align the wheel to the straight line. (steering
wheel +£5%)
ex) Perform the wheel alignment first.
Align the wheel to the straight line. 1.9 STEERING ANGLE SENSOR
A driver moves the vehicle to the front and back
about 5 meters twice or three times.

6) Perform the procedure continuously.

STEERING ANGLE SENSOR

2) Connect Scan tool to the vehicle. STRAIGHTEN THE FRONT TIRE,
AND ARRANGE THE STEERING

3) Select Brake system. CONDITION  |\yEEL AT THE CENTER
POSITION.

4) Select Steering angle sensor(SAS) calibration. IG.KEY ON, ENGINE STOP

PRESS [REST], IF YOU ARE READY!

|REST]

EJRF703N
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BR -200 BRAKE SYSTEM

7) The procedure is finished. Push the "ESC" key.

1.9 STEERING ANGLE SENSOR

STEERING ANGLE SENSOR

STRAIGHTEN THE FRONT TIRE,
d CALIBRATION COMPLETION!
PRESS [ESC] KEY.

II\J.[\I:I UN, CTINGINC oS TUF

PRESS [REST], IF YOU ARE READY!

RES

EJRF7030
8) Scanner OFF

9) Remove the scanner from the vehicle.

10) Confirm the Steering angle sensor(SAS) calibra-

tion as driving the vehicle.(turn left once, turn
right once)
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