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Calculate

Assist 

Level

Output

Process

-ing

Actuator

(Motor)

Detect 

Torque

(TSM)

ASIL D ASIL D

Input

Process-

ing

ASIL D

[TSM] [IF-TSM]

A/D 

Conversion

Main Signal

TSM-IN

Detect 

Torque

(TSS)

Input

Process-

ing

A/D 

Conversion

Sub Signal

Calculate 

Torque

For Control

[CAL-TRQ]

ASIL D

[TSS] [IF-TSS] [AD-TSS]

TSS-IN

TS-OUT

ASIL D ASIL DASIL D

[AD-TSM]

메인토크 센서신호 검출FR1
제어용조향 토크연산FR3

서브토크 센서신호 검출FR2



Define FSR for Every Failure mode 

(ex. Set safety goals to “preventing self steering”)

Assign ASIL : D

Safe State : Turn on a warning lamp & Shut down the EPS







Safe state

Functional safety

requirements references

Operating

modes

Fault

tolerance

time

interval

(ms)

Safety

goals

referencesSafety goalsASIL level

Functional safety

requirements

references

Functional safety

requirements references

Allocated functional safety requirement

for

Main function

Allocated functional safety requirement for

Safety mechanism Another  functional safety requirement

Allocated

Functional

Safety

requireme

nts safety

integrity

level (after

ASIL

decompos

ition)

Operating modes

(Running/

Initialize/

Tuning)

Fault tolerance

time interval (ms)

Safe state (in case of possible

transition)

Emergenc

y

operation

interval

Function

redundanc

y (Fault

tolerance)

Action

need for

the driver

or

endangere

d persons

to transit

to a safe

state

(Yes/No)

Action

needed if

Yes in

previous

column

Preliminaly

architectural

assumption

Allocated Functional

safety requirements

references

Functional safety

concept

references

Functional safety concept

tailoring

EPS Shutdown with Failure warning TSM_FSR_01 All 20(TBD)
[TSM]

Detect the TSM value
- - QM(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - Torque sensor TS_AL_FSR_01

EPS Shutdown with Failure warning TSM_FSR_02 All 20(TBD) -
[FD-1]

(Detect the TSM [TSM] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_02

- - All - -
[SO-1]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_03

- - All - - -
Keep the independency between

[TSM] and [FD-1]
- - - - - - - - TS_AL_FSR_04

- - All -
[IF-TSM]

Input and Amplify TSM value
- - QM(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_05

EPS Shutdown with Failure warning TSM_FSR_03 All 200(TBD) -
[FD-1]

(Detect the TSM [IF-TSM] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_06

- - All - -
[SO-1]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_07

EPS Shutdown with Failure warning TSM_FSR_04 All 20(TBD) - -
Keep the independency between [IF-

TSM] and [FD-1]
- - - - - - - - TS_AL_FSR_08

EPS Shutdown with Failure warning TSM_FSR_05 All 20(TBD)

[AD-TSM]

Convert TSM value from Analog to

degital

(TSM-IN)

- - B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_09

- - All - -
[FD-1]

(Detect the TSM [AD-TSM] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_10

- - All - -
[SO-1]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_11

- - All - - -
Keep the independency between [AD-

TSM] and [FD-1]
- - - - - - - - TS_AL_FSR_12

- - All -
[TSS]

Detect the TSS value
- - QM(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - Torque sensor TS_AL_FSR_13

EPS Shutdown with Failure warning TSM_FSR_06 All 200(TBD) -
[FD-3]

(Detect the TSS [TSS] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_14

- - All - -
[SO-3]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_15

EPS Shutdown with Failure warning TSS_FSR_01 All 20(TBD) - -
Keep the independency between [TSS]

and [FD-3]
- - - - - - - - TS_AL_FSR_16

EPS Shutdown with Failure warning TSS_FSR_02 All 20(TBD)
[IF-TSS]

Input and Amplify TSS value
- - QM(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_17

- - All - -
[FD-3]

(Detect the TSS [IF-TSS] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_18

- - All - -
[SO-3]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_19

- - All - - -
Keep the independency between [IF-

TSS] and [FD-3]
- - - - - - - - TS_AL_FSR_20

EPS Shutdown with Failure warning TSS_FSR_03 All 200(TBD)

[AD-TSS]

Convert TSS value from Analog to

degital

(TSS-IN)

- - B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_21

- - All - -
[FD-3]

(Detect the TSS [AD-TSS] failure)
- B(D)

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_22

EPS Shutdown with Failure warning TSS_FSR_04 All 20(TBD) -
[SO-3]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_23

EPS Shutdown with Failure warning TSS_FSR_05 All 20(TBD) - -
Keep the independency between [AD-

TSS] and [FD-3]
- - - - - - - - TS_AL_FSR_24

- - All -

[CAL-TRQ]

Calculate the input torque for assist

control (TS-OUT)

-

It is nescessary to perform the safety

architectural design based on the

requirement of ASILD

D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_25

- - All - -

[FD-4]

Detect the calculation module [CAL-TRQ]

failure

- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_26

- - All - -
[SO-4]

Shut off the actuator
- D

Running/

Initialize/

Tuning

20(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_27

- - All -
[TSM]

Detect the TSM value
- - QM(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - Torque sensor TS_AL_FSR_01

EPS Shutdown with Failure warning TSS_FSR_06 All 200(TBD) -
[FD-2]

(Detect the TSM [TSM] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_27

- - All - -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_28

EPS Shutdown with Failure warning TS_FSR_01 All 20(TBD) - -
Keep the independency between

[TSM] and [FD-2]
- - - - - - - - TS_AL_FSR_29

EPS Shutdown with Failure warning TS_FSR_02 All 20(TBD) - -
Keep the independency between TSM

and TSS
- - - - - - - - Torque sensor TS_AL_FSR_30

- - All -
[IF-TSM]

Input and Amplify TSM value
- - QM(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_05

- - All - -
[FD-2]

(Detect the TSM [IF-TSM] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_31

EPS Shutdown with Failure warning TS_FSR_03 All 200(TBD) -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_32

- - All - - -
Keep the independency between [IF-

TSM] and [FD-2]
- - - - - - - - TS_AL_FSR_33

EPS Shutdown with Failure warning TS_FSR_04 All 20(TBD) - -
Keep the independency between TSM

and TSS
- - - - - - - - TS_AL_FSR_34

EPS Shutdown with Failure warning TS_FSR_05 All 20(TBD)

[AD-TSM]

Convert TSM value from Analog to

degital

(TSM-IN)

- - B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_09

- - All - -
[FD-2]

(Detect the TSM [AD-TSM] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_35

EPS Shutdown with Failure warning TS_FSR_06 All 20(TBD) -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_36

- - All - - -
Keep the independency between [AD-

TSM] and [FD-2]
- - - - - - - - TS_AL_FSR_37

- - All - - -

Need to proof Normal operation of

ADC, or keep the independency

between [AD-TSM] and [AD-TSS]

- - - - - - - - TS_AL_FSR_38

EPS Shutdown with Failure warning TS_FSR_07 All 200(TBD)
[TSS]

Detect the TSS value
- - QM(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - Torque sensor TS_AL_FSR_13

- - All - -
[FD-2]

(Detect the TSS [TSS] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_39

EPS Shutdown with Failure warning TSV_FSR_01 All 200(TBD) -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_40

EPS Shutdown with Failure warning TSV_FSR_02 All 200(TBD) - -
Keep the independency between [TSS]

and [FD-2]
- - - - - - - - TS_AL_FSR_41

- - All - - -
Keep the independency between TSM

and TSS
- - - - - - - - Torque sensor TS_AL_FSR_42

- - All -
[IF-TSS]

Input and Amplify TSS value
- - QM(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_17

EPS Shutdown with Failure warning TSV_FSR_03 All - -
[FD-2]

(Detect the TSS [IF-TSS] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_43

EPS Shutdown with Failure warning TSV_FSR_04 All 200(TBD) -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_44

- - All - - -
Keep the independency between [IF-

TSS] and [FD-2]
- - - - - - - - TS_AL_FSR_45

EPS Shutdown with Failure warning TSV_FSR_06 All 200(TBD) - -
Keep the independency between TSM

and TSS
- - - - - - - - TS_AL_FSR_46

EPS Shutdown with Failure warning TSV_FSR_07 All 200(TBD)

[AD-TSS]

Convert TSS value from Analog to

degital

(TSS-IN)

- - B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_21

- - All - -
[FD-2]

(Detect the TSS [AD-TSS] failure)
- B(D)

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_47

- - All - -
[SO-2]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_48

EPS Shutdown with Failure warning TSV_FSR_08 All 200(TBD) - -
Keep the independency between [AD-

TSS] and [FD-2]
- - - - - - - - TS_AL_FSR_49

- - All - - -

Need to proof Normal operation of

ADC, or keep the independency

between [AD-TSM] and [AD-TSS]

- - - - - - - - TS_AL_FSR_50

- - All -

[CAL-TRQ]

Calculate the input torque for assist

control (TS-OUT)

-

It is nescessary to perform the safety

architectural design based on the

requirement of ASILD

D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_25

EPS Shutdown with Failure warning TSV_FSR_09 All 200(TBD) -

[FD-4]

Detect the calculation module [CAL-TRQ]

failure

- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_26

- - All - -
[SO-4]

Shut off the actuator
- D

Running/

Initialize/

Tuning

200(TBD) EPS Shutdown with Failure warning TBD No No - TS_AL_FSR_27

Supply 5V to T/S

 (5V-PS)
- - QM(D)

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_01

-
(FD-1)

(Detect the TSV (5V-PS) failure)
- D

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_02

-
[SO-1]

Shut off the actuator
- D

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_03

- -
Keep the independency between [5V-

PS] and [FD-1]
- - - - - - - - TSV_AL_FSR_04

Supply 5V to T/S

 (IF-TSV)
- - QM(D)

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_05

-
(FD-1)

(Detect the TSV (IF-TSV) failure)
- D

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_06

-
[SO-1]

Shut off the actuator
- D

Running/

Initialize/

Tuning

2 EPS Shutdown with Failure warning TBD No Yes

Hands put

on

steering

wheel

TSV_AL_FSR_03

- -
Keep the independency between [IF-

TSV] and [FD-1]
- - - - - - - - TSV_AL_FSR_07

TSM_FSR_01

TSM_FSR_02

TSM_FSR_04

TSM_FSR_05

FSC_TS_01

SSG_001

Steering

system

shall avoid

self steer

D

TSM_FSR_01

TSM_FSR_02

TSM_FSR_04

TSM_FSR_05

TSS_FSR_01

TSS_FSR_02

TSS_FSR_04

TSS_FSR_05

TS_FSR_01

TS_FSR_02

TS_FSR_04

TS_FSR_05

TSV_FSR_09

MCU FSC_TSV_01

=AND(TSV_AL_FSR_01*

TSV_AL_FSR_02*

TSV_AL_FSR_03*

TSV_AL_FSR_04)

MCU FSC_TSV_02

=AND(TSV_AL_FSR_05*

TSV_AL_FSR_06*

TSV_AL_FSR_03*

TSV_AL_FSR_07)

=AND(TS_AL_FSR_01*

TS_AL_FSR_02*

TS_AL_FSR_03*

TS_AL_FSR_04*

TS_AL_FSR_05*

TS_AL_FSR_06*

TS_AL_FSR_07*

TS_AL_FSR_08*

TS_AL_FSR_09*

TS_AL_FSR_10*

TS_AL_FSR_11*

TS_AL_FSR_12)

MCU

MCU

MCU

TSS_FSR_01

TSS_FSR_02

TSS_FSR_04

TSS_FSR_05

FSC_TS_02

=AND(TS_AL_FSR_13*

TS_AL_FSR_14*

TS_AL_FSR_15*

TS_AL_FSR_16*

TS_AL_FSR_17*

TS_AL_FSR_18*

TS_AL_FSR_19*

TS_AL_FSR_20*

TS_AL_FSR_21*

TS_AL_FSR_22*

TS_AL_FSR_23*

TS_AL_FSR_24)

MCU

MCU

MCU

TS_FSR_01

TS_FSR_02

TS_FSR_04

TS_FSR_05

MCU FSC_TS_03

=AND(TS_AL_FSR_25*

TS_AL_FSR_26*

TS_AL_FSR_27)

SSG_002

Steering

system

shall avoid

large

variation

of

assistance

D

TSM_FSR_06

TSS_FSR_06

TS_FSR_07

TSV_FSR_09

TSM_FSR_06

FSC_T/S_04

=AND(TS_AL_FSR_01*

TS_AL_FSR_27*

TS_AL_FSR_28*

TS_AL_FSR_29*

TS_AL_FSR_30*

TS_AL_FSR_05*

TS_AL_FSR_31*

TS_AL_FSR_32*

TS_AL_FSR_33*

TS_AL_FSR_34*

TS_AL_FSR_09*

TS_AL_FSR_35*

TS_AL_FSR_36*

TS_AL_FSR_37*

TS_AL_FSR_38*

TS_AL_FSR_13*

TS_AL_FSR_39*

TS_AL_FSR_40*

TS_AL_FSR_41*

TS_AL_FSR_42*

TS_AL_FSR_17*

TS_AL_FSR_43*

TS_AL_FSR_44*

TS_AL_FSR_45*

TS_AL_FSR_46*

TS_AL_FSR_21*

TS_AL_FSR_47*

TS_AL_FSR_48*

TS_AL_FSR_49*

TS_AL_FSR_50)

MCU

MCU

MCU

TSS_FSR_06

MCU

MCU

MCU

TS_FSR_07 MCU FSC_TS_05

=AND(TS_AL_FSR_25*

TS_AL_FSR_26*

TS_AL_FSR_27)

   

  

  

  

 

 

 

  

 

   

 
    

    

 

 
 

 

 

                                     

      

                     

           

         

   

  

  

  

 

 

 

 

 

 
 

                 

  

  

  

 

  

   

   

 

   

  

  

  

 

 

 

  

 

   

 
    

    

 

 
 

 

 

                                     

      

                     

           

         

   

  

  

  

 

 

 

  

 

            

 

 
 

                                       

      

                     

           

         

  

  

  

 

  

   

   

 

                    

  

 

   

                    

  

 

   

Item Function
Failure

Mode
Hazard Causes Direct effect

Failure mode

distribution
System effect

Function Failure mode Hazard ASIL level Safe state

Fixed to 0
Loss of assistance

without alarm
Fixed to High Self steer D (TBD) EPS Shutdown with Failure warning

Fixed to High,Low Self steer Fixed to Low Self steer D (TBD) EPS Shutdown with Failure warning

Fixed to small value Under assistance
Asymmetrical

assistance
Availability target -

Fixed to 0
Loss of assistance

without alarm
Under assistence Availability target -

Fixed to High,Low Self steer Fixed to 0 Under assistence Availability target -

Fixed to small value Under assistance Increased Over assistence C (TBD) EPS Shutdown with Failure warning

Delayed
Delivery the torque value

delayed

Task over run

Bad design
(TSM-TSS) value delayed Delayed

Small valiation of

assistance
Decreased Under assistence Availability target -

Increased torque value increased

Data corrupted

T/S malfunction

Bad design

(TSM-TSS) gain increased Increased Over assistance Offset (High) Self steer D (TBD) EPS Shutdown with Failure warning

Decrease

d
torque value reduced

Data corrupted

T/S malfunction

Bad design

(TSM-TSS) gain decreased Decreased Under assistance Offset (Low) Self steer D (TBD) EPS Shutdown with Failure warning

High frequency Vibration Offset (Small)
Asymmetrical

assistance
Availability target -

Low frequency
Large variation of

assistance
Opposite value

Loss of assistance

without alarm
A (TBD) -

Low frequency
Small valiation of

assistance
Delayed

Small variation of

assistance
Availability target -

Opposite
Delivery the torque value

to opposite side

Data corrupted

T/S malfunction

Bad design

opposite value Opposite value Opposite assistance Oscillation(High freq) Vibration Reliability target -

Offset high Self steer
Large variation of

assistance
D (TBD) EPS Shutdown with Failure warning

Offset low Self steer
Small variation of

assistance
Availability target -

Offset small Under assistance Fixed to High Self steer D (TBD) EPS Shutdown with Failure warning

Fixed to Low Self steer D (TBD) EPS Shutdown with Failure warning

Asymmetrical

assistance
Availability target -

Under assistence Availability target -

Fixed to 0 Under assistence Availability target -

Increased Over assistence C (TBD) EPS Shutdown with Failure warning

Decreased Under assistence Availability target -

Offset (High) Self steer D (TBD) EPS Shutdown with Failure warning

Offset (Low) Self steer D (TBD) EPS Shutdown with Failure warning

Offset (Small)
Asymmetrical

assistance
Availability target -

Opposite value
Loss of assistance

without alarm
A (TBD) -

Delayed
Small variation of

assistance
Availability target -

Oscillation(High freq) Vibration Reliability target -

Large variation of

assistance
D (TBD) EPS Shutdown with Failure warning

Small variation of

assistance
Availability target -

Fixed to High Self steer D (TBD) EPS Shutdown with Failure warning

10
Fixed to Low Self steer D (TBD) EPS Shutdown with Failure warning

Fixed to small Under assistence Availability target -

Fixed to 0
Loss of assistance

without alarm
A (TBD) -

Increased Over assistence C (TBD) EPS Shutdown with Failure warning

Decreased Under assistence Availability target -

Offset (High) Self steer D (TBD) EPS Shutdown with Failure warning

Offset (Low) Self steer D (TBD) EPS Shutdown with Failure warning

Offset (Small) Under assistence Availability target -

Opposite value Opposite assistance D (TBD) EPS Shutdown with Failure warning

Delayed
Small variation of

assistance
Availability target -

Oscillation(High freq) Vibration Reliability target -

Large variation of

assistance
D (TBD) EPS Shutdown with Failure warning

Small variation of

assistance
Availability target -

Fixed to High(>7V)
Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Fixed to Low

(0-4V)

Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Asymmetrical

assistance
Availability target -

Under assistence Availability target -

Fixed to 0
Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Increased Over assistence C EPS Shutdown with Failure warning

Decreased Under assistence Availability target -

Offset (High)
Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Offset (Low)
Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Asymmetrical

assistance
Availability target -

Under assistence Availability target -

Opposite value
Loss of assistance

without alarm
B EPS Shutdown with Failure warning

Delayed No influence - -

Oscillation(High freq) Vibration Availability target -

Large variation of

assistance
D EPS Shutdown with Failure warning

Small variation of

assistance
Availability target -

Data corrupted

T/S malfunction

Bad design

(TSM-TSS) value offset

F001
Torque

sensor

No
Not delivery the torque

value

Oscillation Torque value oscillation

Loss
Stop delivery the torque

value

Offset Torque value offset

TSV

Fixed to small

(4V -7V)

Offset (Small)

Oscillation(Low freq)

T/S

(TS-OUT)

Oscillation(Low freq)

Oscillation(Low freq)

T/S

(TSS)

Fixed to small

Oscillation(Low freq)

T/S

(TSM)

Fixed to small

Run time error / Task

over run
(TSM-TSS) value fixed

No Run time (TSM-TSS) value = init value

T/S malfunction (TSM-TSS) value oscillated

Safety goal ref. Top level safety goal Required ASIL Safe state

SSG-001 Steering system shall avoid the selfsteer D
EPS shut down with failure

warning

SSG-002 Steering system shall avoid the large variation of assistance D
EPS shut down with failure

warning

SSG-003 Steering system shall avoid the steering lock D
EPS shut down with failure

warning

SSG-004 Steering system shall avoid the opposite assistance D
EPS shut down with failure

warning

SSG-005 Steering system shall avoid the over assistance C
EPS shut down with failure

warning

E C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL C S ASIL

Dry(~30Km/h) E4 C3 S2 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S3 D C2 S2 B C2 S2 B C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S3 C C2 S2 A C2 S2 A C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C3 S1 B C3 S2 C C3 S1 B C3 S1 B C1 S1 QM C2 S1 A C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C3 S2 C C3 S2 C C2 S2 B C2 S2 B C2 S1 A C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C3 S1 A C3 S1 A C1 S1 QM C2 S1 QM C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C3 S2 B C3 S2 B C2 S2 A C2 S2 A C2 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S3 D C2 S2 B C2 S2 B C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S3 C C2 S2 A C2 S2 A C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C3 S1 B C3 S2 C C3 S1 B C3 S1 B C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C3 S2 C C3 S2 C C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C3 S1 A C3 S1 A C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C3 S2 B C3 S2 B C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C3 S1 B C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S2 C C3 S2 C C3 S2 C C3 S3 D C2 S2 B C2 S2 B C2 S2 B C3 S1 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S2 B C3 S2 B C3 S2 B C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Stop Stop(0Km/h) E4 C3 S1 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C1 S1 QM C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C1 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S2 B C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S2 A C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Stop Stop(0Km/h) E4 C3 S1 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S3 D C2 S2 B C2 S2 B C1 S1 QM C2 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S3 C C2 S2 A C2 S2 A C1 S1 QM C2 S2 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C3 S1 B C3 S2 C C3 S1 B C3 S1 B C1 S1 QM C2 S1 A C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C3 S2 C C3 S2 C C2 S2 B C2 S2 B C2 S1 A C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C3 S1 A C3 S1 A C1 S1 QM C2 S1 QM C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C3 S2 B C3 S2 B C2 S2 A C2 S2 A C2 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C2 S1 A C3 S2 C C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S1 A C3 S3 D C2 S2 B C2 S2 B C1 S1 QM C2 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C2 S1 QM C3 S2 B C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S3 C C2 S2 A C2 S2 A C1 S1 QM C2 S2 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S2 C C3 S2 C C3 S2 C C3 S1 B C3 S2 C C3 S1 B C3 S1 B C1 S1 QM C2 S1 A C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C3 S2 C C3 S2 C C2 S2 B C2 S2 B C2 S1 A C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C3 S1 A C3 S1 A C1 S1 QM C2 S1 QM C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C3 S2 B C3 S2 B C2 S2 A C2 S2 B C2 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E3 C3 S2 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E2 C3 S2 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E2 C3 S3 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C2 S1 QM C3 S2 B C2 S1 A C2 S1 A C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S1 QM C3 S3 C C2 S2 B C2 S2 B C2 S2 A C2 S2 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E2 C3 S2 A C3 S2 A C3 S2 A C2 S1 QM C3 S2 A C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E2 C3 S3 B C3 S3 B C3 S3 B C2 S1 QM C3 S3 B C2 S2 A C2 S2 A C2 S2 QM C2 S2 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E3 C3 S2 B C3 S2 B C3 S2 B C3 S1 A C3 S2 B C3 S1 B C3 S1 B C1 S1 QM C2 S1 QM C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~70Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C3 S2 C C3 S2 C C2 S2 A C2 S2 A C2 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E2 C3 S2 A C3 S2 A C3 S2 A C3 S1 QM C3 S2 A C3 S1 A C3 S1 A C1 S1 QM C2 S1 QM C2 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~70Km/h) E2 C3 S3 B C3 S3 B C3 S3 B C3 S2 A C3 S3 B C3 S2 B C3 S2 B C2 S2 QM C2 S2 QM C2 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S2 B C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C2 S3 C C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S2 A C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C2 S3 B C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E4 C3 S3 D C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S3 D C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S3 C C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S2 C C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E4 C3 S3 D C3 S3 D C3 S3 D C3 S3 D C3 S3 D C2 S2 B C2 S2 B C2 S2 B C2 S2 B C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S3 C C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E3 C3 S3 C C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E2 C3 S3 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E2 C3 S3 B C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~120Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S2 B C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~200Km/h) E3 C3 S3 C C3 S3 C C3 S3 C C3 S3 C C3 S3 C C2 S2 A C2 S2 A C2 S2 A C2 S2 A C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~120Km/h) E2 C3 S3 B C3 S3 B C3 S3 B C3 S2 A C3 S3 B C2 S2 B C2 S2 QM C2 S2 QM C2 S2 QM C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~200Km/h) E2 C3 S3 B C3 S3 B C3 S3 B C3 S3 B C3 S3 B C2 S2 B C2 S2 QM C2 S2 QM C2 S2 QM C1 S1 QM C1 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S1 B C3 S1 B C3 S1 B C2 S1 A C3 S1 B C2 S1 A C2 S1 A C1 S1 QM C2 S1 A C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S1 A C3 S1 A C3 S1 A C2 S1 QM C3 S1 A C2 S1 QM C2 S1 QM C1 S1 QM C2 S1 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Dry(~30Km/h) E4 C3 S1 B C3 S0 QM C3 S0 QM C1 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

Wet roads(~30Km/h) E3 C3 S1 A C3 S0 QM C3 S0 QM C1 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C2 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM C1 S0 QM

QM QMB A A QMD C C BD D D D

Gentler curve

Parking
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free driving

Straight line
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Straight line

Driving on the mountain pass

Gentler curve
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Straight line

Gentler curve

Sharp curve

Crossroad(Left turn)
Pass

One way street

Straight line

Gentler curve

Sharp curve

Sharp curve

Changing lane

Crossroad(Right turn)

Stop and go
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Small variation
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Exposure in driving situation

City driving

free driving

Straight line
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Straight line

Gentler curve
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Jaguar Land Rover cuts software validation time by 90 

percent

IBM Rational software helps manage near-real-time requirements updates for 6,000 developers worldwide

The need:

Jaguar Land Rover plc wanted to implement a standard requirements 

methodology that would enable it to manage increasingly complex 

requirements and speed new features to market.

The solution:

The company implemented a suite of IBM®  Rational®  software to 

create a new requirements management and modeling system.

The benefits:

▪ Reduces the time required to fully validate software by more than 

90 percent, from six to eight weeks to only three days

▪ Decreases bug-cause detection time by more than 99 percent, from 

three days of human intervention to 30 seconds 

▪ Accelerates time to market for in-vehicle entertainment systems and 

helps increase innovation

Solution components:

▪ IBM®  Rational®  ClearCase®

▪ IBM Rational ClearQuest®

▪ IBM Rational DOORS®

▪ IBM Rational Rhapsody®

▪ RAP14372-USEN-00







•

•
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Requirements
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Design

Code
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Design

Code
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Tests

Design

Code
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Solution components
• IBM® Rational® Design Manager

• IBM Rational DOORS®

• IBM Rational Engineering Lifecycle Manager

• IBM Rational Quality Manager

• IBM Rational Team Concert™

“By implementing a software and systems design 

platform founded on continuous integration and 

strategic reuse we improve our integration speed and 

increase development quality.”

—Nico Maldener, senior project manager, 

Robert Bosch GmbH

Robert Bosch GmbH – Implements continuous engineering 

platform for smarter, faster and safer vehicles

15% reduction 
of effort and latency in communication 

20% improvement
in steering through more objective 

progress and quality insight

Significantly less
effort and time in preparation and 

delivery of software changes

The transformation: To more efficiently and accurately develop 

intelligent, interconnected automotive products, Bosch needed to create a  

data-driven systems engineering platform. A suite of IBM Rational 

software helps the organization demonstrate compliance with industry 

standards such as ISO26262, ASPICE and AUTOSAR. 



Product Line Engineering

Bill of Features

PLE

Feature
PLE

Domain PLE

Subsystem

Component

ModelComponent

Model
Function 

Model

Gateway

Functional System Design Tool

Feature

Requirements

Subsystem

Requirements

Requirements Management Tool

Function

Requiremen

ts

TopologyVirtual Function Bus

HWE

ECU

Model

ECU

Model

Allocation

Function

Function

Requirements

Function 

Model

Gateway

CMPS

SWC

Allocation
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•
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Continental AG

Challenge
▪ Continental identified a need for increased 

development efficiency

▪ There was a growing number of different and 

mostly independent development tools, 

contributing to a highly fragmented 

engineering environment

▪ Limiting ability to move people, reuse 

assets, and increasing training costs

▪ Geographically dispersed teams have 

difficulty finding and accessing the latest 

engineering data

▪ Decided to establish an advanced platform 

for the development of automotive electronic 

systems such as body control units and 

keyless automobile access control systems.

Results

• Continental has deployed Rational Tokens as a 

licensing mechanism to provide flexibility in tool 

usage across the development lifecycle

• Continental is using IBM Rational DOORS for 

capturing, managing and exchanging 

requirements with its Clients

• Meeting AUTOSAR requirements in Rhapsody 

and integrating with Simulink

• The platform has increased the efficiency of the 

development teams by providing the right 

information in a structured way, and leveraging 

the advantages of a model-driven systems and 

software development approach.

• Success: 1,000’s of users – Growing to 2X 

current use in 2013

“IBM Rational DOORS and Rational Rhapsody allow us to better manage the complex architectures 
of our products, and help us to prevent our development environment from becoming fragmented.”

▪— Gervin Fadda

▪Body and Security business unit

▪Continental Automotive Group



Panasonic Automotive

Challenge

▪ Greater Efficiency

▪ Deconstruct project silo’s and 

leverage reuse

▪ Picking up the Pace

▪ Reducing Cycle Time & Increasing 

Productivity

▪ Manage Risk of Reducing Staff Per Project

▪ Visibility and Action Driven.

▪ Staff is 100% burdened with no overhead

▪ Replicated the same tasks across multiple 

projects

▪ No real prioritization of projects / activities

Results

• Formalized the release process, tracking 

iterations and delivery

• Implemented formal change management 

with resource allocation data, prioritization

• Interlock with OEM via DOORS

• Limited the amount of rework

• Increased quality

• Ability to effectively prioritize projects / 

activities

• Better ability to estimate projects

• Higher staff moral

• XX% reduction in defects discovered in test

• XX% improvement in development 

efficiencies

• Success: Growing > 100% in 2013



Summary:

• Hella is using DOORS and Rhapsody 

successfully (ex StateMate Users)

• IBM Rational Design Partner Program Member

• Utilizing Rhapsody AUTOSAR and 

Matlab/Simulink Integrations

• Worked jointly with IBM Rational Partner 

INCHRON in order to add Timing Simulation 

Solution into the Toolchain

Hella


