MDPS (TRW)

@& HYUNDAI Service Training
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Application
Model |Engine| Gen [M/Eastt EU |Aust. CAN | USA Item MC HD
e-1.1 @) O O Max. Current 65A 78A
TB F/L a-14| O @) 0] - Diameter [D] O76mm | ®86.5mm
(’05.6) a-1.6 @) @) 9] - Length [L] 125mm 55mm
U-1.5 S S S Weight 2.6kg 2kg
a-1.4 S S S Rated torque 34N.m 58N.m
MC a-16 S S S } } ] Motor type D/C A/C
U-1.6 S S S
y-1.6 S S S - - -
HD B-2.0 S S S S S S
U-1.6 S S S - - -

- Applied in both LHD and RHD as a standard including North American market.

- TRW GEN2 (Model name)

- Smaller and light motor applied

- Higher torque capacity
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Control logic

Main input signals for the control logic
@ Steering Wheel Torque
@ Steering Wheel Position (Angle)
@ Vehicle Speed
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|
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Torque

Angle
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System Control

Torque sensor principle
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ASP (Absolute Steering Position) calibration
When ?

- MDPS Assmbly was replaced with new one or used one from the other vehicles.
- MDPS ECM (TBD) was replaced with new one or used one from the other vehicles.
- After wheel alignment adjustment.

1. HYUNDAI VEHICLE DIAGNOSIS ||
MODEL : ELANTRACHD )B6-

SYSTENM : ELEC.POWER STEERING

DIAGNOSTIC TROUBLE CODES

B8Z2. CURRENT DATA

B83. FLIGHT RECORD

B84. SIMU-SCAN

B85. IDENTIFICATION CHECK
B86. EPS TYPE RECOGNITION
A87. ASP CALIBRATION
B88. DATA SETUP(UNIT CONV. )
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ASP (Absolute Steering Position) calibration

How?

1) Ignition key ON (engine off) and set the front tire and steering wheel on the center (neutral)
position.
- For lower steering effort, IG ON(engine run) [ IG off and on whithin 2~3 seconds.

2) Connect the scanner and Enter into the ‘ASP calibration’ menu on the scanner.

1. HYUNDAI VEHICLE DIAGNOSIS 1.7. ASP CALIBRATION
MODEL : ELANTRACHD )86~
SYSTEM : ELEC.POWER STEERING *AIN
THIS FUNCTION RESET THE ABSOLUTE
STEERING POSITION VALVE TO ZERO-
@2. CURRENT DATA SET.
@3. FLIGHT RECORD
@4. SIMU-SCAN PERFORM THIS FUNCTION WHEN YOU
@5. IDENTIFICATION CHECK REPLACE EPS CONTROL MODULE
@6. EPS TYPE RECOGNITION
@7. ASP CALIBRATION
@8. DATA SETUP(UNIT CONV.) IF YOU READY, PRESSLENTER] KEY.
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ASP (Absolute Steering Position) calibration

How?

3) Rotate the steering wheel more than £180°(Left and right) from the center position
- To detect the location of index point.

4) Rotate the steering (left and right) wheel until the screen in the scanner becomes as below.
That is, if the index point is detected, the next procedure will be followed automatically.

1.7. ASP CALIBRATION 1.7. ASP CALIBRATION

ASP CALIBRATION ASP CALIBRATIO

TURN STEERING WHEEL STRAIGHTEN THE FRONT,
CONDITION |SLOWLY CONDITION |AND ARRANGE THE

¥ IG.KEY : ON STEERING WHEEL AT

¥ ENGINE : STOP THE CENTER POSITION

IF YOU STOP, PRESS [ESC] KEY?!!? PRESS [ENTERI]
Scanner will SKip this procedure if the
index point already detected !
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ASP (Absolute Steering Position) calibration

How?

5) Set the front tire and steering wheel on the neutral position (£2°) and press enter key in the

scanner. .

6) Press the esc key and move to the current data in order to confirm the calibration status.

1.2 CURRENT DATA 14716
&
MOTOR TEMPERATURE 16 °C
PERCENTAGE OF DERATING @ %
VEHICLE SPEED 8.8 Kn/h
FILTERED VEHICLE SPEED @ Kn/h

ANGLE SNSR INDX STATUS DETECT

— P>

‘Detect’ or ‘Not detect'”:

Every IG off & on, this value will show
‘detect’ or ‘not detect’ depending on the
steering wheel position. But it will get
‘detect’ naturally as the steering wheel is
rotated more than 180° while driving. (‘not
detect’ does not mean the calibration fault.)

ENGINE STATUS STOPPED
CALIBRATION STATUS CAL&INDEX
SUPPLY VOLTAGE 12.17V

Y

|FIX ||SCRN||FULL||P9RT||GRPH||HELP|

» CAL&INDEX: Calibration is OK and

Index was found.
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ASP (Absolute Steering Position) calibration

How?

7) Finally check the system rotating the steering wheel and also DTC must be checked. If you
have following DTC after ASP calibration, it means that the steering wheel neutral position was
excessively out of specification (step ‘1’) and you have to try again from the first step.

1.1 DIAGNOSTIC TROUBLE CODES 1.2 CURRENT DATA 83716
&
C1259 SAS-ELECTRICAL MALFUNCTION ANGLE SNSR INDX STATUS DETECT
ENGINE STATUS RUNNING -
CALIBRATION STATUS CAL&INDEX

Angle Sensor Fault
SUPPLY VOLTAGE 14.33V

STEERING WHEEL TORQUE 8.2 Nnm
STEERING ANGLE SENSOR -8.1 °
CALCULAT. ANGLE OFFSET 8 °
STEERI. WHEEL VELOCITY 6.8| deg’/s

NUMBER OF DTC : 1 ITEMS ¥

|PQRT||ERQS||FRZE||DTQL| |HELP| |FIX IlSCRNl|FULL||P9RT|IGRPII|HELP|

After DTC detection, the angle value will be fixed by zero.
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ASP (Absolute Steering Position) calibration

What happen if it is not done?

1) In case of replacement with new part
- Motor assist is available but warning lamp will blink and active return (on-center control) will
stop.
2) In case of replacement with used part
- Motor assist is available and warning lamp will not turn on. Active return (on-center control) will
stop.

What happen if it was done with wrong way? (improper steering wheel center position)

- You may have DTC (C1259) without warning lamp on. However, the motor assist is available
but the active return (on-center control) will stop.
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Input & Output
Symbol Description Pin No. Reference
Vbatt Battery(+) 1
GND Battery(-) 2
CAN_BUS CAN High 3 CAN 2.0B, 500kbps
CAN_BUS CAN Low 6 CAN 2.0B, 500kbps
CAN_BUS CAN High 7 Not used
CAN_BUS CAN Low 4 Not used
IGN Ignition switch input 5
NC Spare 8 Not used
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Power supply & Relay

ECM relay (built in ECM)

Motor relay (built in motor)

- Every ignition off from engine running, the relay will sound (off) after 2~3 seconds.
- However, if you turn the ignition on before 2~3 seconds, the motor assist is available under the
ignition on condition even though the engine is not running.
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Overheat Protection (Derating motor current )

1.2 CURRENT DATA 18716
&
% IMOTOR CURRENT 31 A
¥ |[ECU TEMPERATURE SENSOR 31 o
lMOTOR TEMPERATURE 96 °C
PERCENTAGE OF DERATING 48 %
SUPPLY VOLTAGE 14.27V -

STEERING WHEEL TORQUE -8.9 Nm
STEERING ANGLE SENSOR -578.°
CALCULAT. ANGLE OFFSET @ z

Y

|FIX ||SCRN||FULL||P9RT||GRPH||HELP|

- Before the DTC(C1603) is detected (before the temperature reaches 85°), as soon as the steering
torque reaches to maximum value, the motor current will decrease by 40% immediately in order to
prevent the overheat in the system in advance.
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Understanding of service data
5t A T 1.2 CURRENT DATA 8916
A A
TS T = ECU TEMPERATURE SENSOR
STEERING WHEEL TORQUE =-8.4 Nm MOTOR TEMPERATURE 16 °C
STEERING ANGLE SENSOR  13.6 ° PERCENTAGE OF DERATING 8 %
CALCULAT. ANGLE OFFSET 8 —°>—lp» | Compensation | [VEHICLE SPEED 8:9 Keh
STEERI. WHEEL VELOCITY 8.8 degss| |value FILTERED VEHICLE SPEED @  Kn/h | M
HOTOR CURRENT 1 4 ANGLE SNSR INDX STATUS NOT DETECT
TARGET MOTOR CURRENT 8 A ENGINE STATUS STOFPPED
TARGET HOTOR TORGIE 8.8 Ne CALIBRATION STATUS CAL&INDEX
Y 4
FIX | [SCRN]| [FULL] [PART | [GRPH] [HELP FIX ||SCRN]| |FULL||PART | [GRPH)| |HELP
1.2 CURRENT DATA 14/16 Y
& - Stopped
MOTOR TEMPERATURE 16 °C - Cranking
PERCENTAGE OF DERATING 8 % - Running
UEHICLE SPEED 8.8 Kn/h
FILTERED VEHICLE SPEED 8  Kn/h

ANGLE SNSR INDX STATUS DETECT

ENGINE STATUS STOPPED
CALIBRATION STATUS CAL&INDEX -
SUPPLY VOLTAGE 12.17V

\d
FIX SCRN| |FULL | | PART | | GRPH | [HELP
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Failsafe for vehicle speed signal fault

- The vehicle speed signal comes from PG-B in A/T through PCM(or TCM) and CAN.
- Warning lamp OFF, No DTC and Motor ON (Default vehicle speed is 40km/h)

1.2 CURRENT DATA

1.2 CURRENT DATA

12.7 | %STEERING WHEEL TORQUE Nm
XM *a
-12.8
127 MOTOR CURRENT A
- e

19 [~ s
-128

FIX [2¢->] [2¢+)]

Normal condition

12.7 | %STEERING WHEEL TORQUE Nm
2.6
-12.8
127 MOTOR CURRENT A
-13 i
-128
FIX [z¢-)>] [z¢+)]

PG-B open circuit




HYUNDAI Diagnosis

19

Failsafe for IGN1 signal fault
- IG1 signal is used to detect the engine status (not for the MDPS ECM system power)

Items While engine running Before engine start
Failure Ignition signal open circuit
Warning lamp X O
e v ) 0 x
DTC C1103 C1103

Failsafe for engine speed signal fault
For example, disconnect the CKP sensor while driving and confirm the symptom.

- Warning lamp ON (IG On condition),

-No DTC
- Motor assist ON for 30 seconds and turn off for the safety.
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Failsafe for CAN fault

One or two CAN lines (High or Low) are open/short to ground circuit OR
Both CAN lines (High & Low) are shorted circuit each other

1)  Warning lamp turns on immediately. (while driving or IG on before engine starting)
2) Motor assists the steering under the ignition on condition. (engine running or not)

3) Motor assists the steering for about 1 minute under the ignition off condition.

(Because cannot identify the engine is running or not)
4) Relevant DTC for CAN is stored. (C1611 CAN Timeout EMS)

- Must clear DTC with scanner. (Not erased automatically even though the fault is disappeared)

5) Not possible to communicate with the scanner.
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Warning lamp

1) Warning lamp ON + Motor stop: Critical fault
- Torque sensor fault
- Motor or Relay fault
- MDPS ECM internal fault
- 1G signal fault (from next power cycle)

2) Warning lamp ON + Motor assist: Minor fault
- CAN related faults

3) Warning lamp OFF + Motor assist: Minor fault
- ASP calibration failure
- Variant coding fault
- Vehicle speed signal fault

4) Warning lamp OFF + Motor stop
- Battery voltage high or low
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Varient coding

1.6. EPS TYPE RECOGNITION

B1. GENERAL

82. EUROPE

THIS SERVICE IS USED FOR LOADING
ACCURATE EPS TYPE INTO THE EPS
CONTROL MODULE.

CORRECTLY CHOOSE BETWEEN THE TWO
AREAS ABOVE AND PRESSLENTERI]

TO SAVE ANYUWAY, PRESS [ENTERI]

Default



