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CONFIDENTIAL INFORMATION

The following material is confidential information of Synopsys and is being
disclosed to you pursuant to a non-disclosure agreement between you or your
employer and Synopsys. The material being disclosed may only be used as
permitted under such non-disclosure agreement.

IMPORTANT NOTICE

In the event information in this presentation reflects Synopsys’ future plans,
such plans are as of the date of this presentation and are subject to

change. Synopsys is not obligated to develop the software with the features
and functionality discussed in these materials. In any event, Synopsys’
products may be offered and purchased only pursuant to an authorized quote
and purchase order or a mutually agreed upon written contract.
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EPSselfsteer
. TurndngleNom = [whread -pfile C:\Users\caden\DropbaxWorkFunc Safety
v TorgueMom = [wiread -pfile C:\Users\caden'Dropbax\ork\Func Safety\EP

—}- 4 fault -progress 500 -ffile torque_flts

@ tr = [ir -tend 3 -tstep 1m -siglist :epas3:ang_sense :epas3right_rod e
v TurnfngleFault = [whread -pfile tr2 -signal :epas3:right_rod]

M TorqueFault = [whread -pfile tr2 -signal :epas3:tg_sense]

v ErrTurnéngle = Turn&ngleFault-TurnfngleMNom

x
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& B urglingleMAX = [maximum -wf ErrTurnfngle]
¥/% Hazzard = BTTLII'I'IHJ'IQEMHX\D 05
& ErrTorgue jTorgueFault-TorgueNom

I ﬁ* ErrTorgueMIN = [minimum -wf ErrTargue]

Z:Eé \ux Malfundlon,— ErrTorgueMIh=-2
- SEN| graph1 = [graph -title "Steering Angle and Steering TorgueT]
— .— — 1| il mg'l = [graph:plot -wf TorgueNom -linestyle 3 -width 2]
Ir ) = Le=sph:plot -pfile tr2 -signal .epas3:tg_sense -newregicn nol
HEOBO | any oy oy oy ay o o - o E5em P Iph: plot -wf TurndngleMom -linestyle 3 -width 2]
I . lph:plot -pfile tr2 -signal :epas:right_rod -newregion nol
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» C Item Definition type filter text
» Cf Hazard Analysis and Risk Assessment

(CF Safety Goals and Requirements B _|s
(¥ System Design % a: £
g |2 E|E
4 [F Safety Analysis : |z aE| S
4 CF FMEA Worksheets s |2 ZE|E
(1 Function FMEA 2SR gE(LE
- 2 |z 25|32
4 (2 Architecture FMEA Component | Comment | B | (@ £ | Potential Failure Modes | Failure Category | & & | & &
& Preliminary Architecture FMEA Fometional Tl NPt TRRE
4 CF FTA Models unctional failure oPa ] !
4 (1 FTA for Safety Goals Short in coil NoPart 00 |00
. 5. Safety Goal 6 [1 trace] Open circuit (in coil) | NoPart 00 |00
(9 Disgnostic Coverage Open circuit (star point) | NoPart 00 |00

Short coilto ground | NoPart 00 00
Steer Short between coils or

HUFIFMEA | & e = %

> 7 )LSaberRAE

NoPart 00 |00

— N
T 7 ) l/ NoPart 00 |00
NoPart 00 0.0
frt data to ground | NoPart 00 00 B X
/ =
Fault Set | MotorPinFaults E‘ o X =]
B
Configure Faults §'
Include [ ID Fault Type Parameter G:{Egau't Description '3
— o v Mator_t1_open Jsin_blde_3p blde t1 open Analog Pin | rnom 0im Medini Fault(Steering Motor; Open circuit (in coil)) o
Eﬂ IZE:E I~ v Mator_t2_open /sin_blde_3p bldc 2 open Analog Pin | rnom 0im Medini Fault{Steering Motor; Open circuit (in coil) !‘g
I Mator_t3_open Isin_bldc_3p bldc 13 open Analog Pin | rnom 01m Medini Fault{Steering Motor; Open circuit (in coil) §
v Motor_t1t2_short Isin_bldc_3p.bldc t1.t2 short | Analog Fin  rmom 100meg Medini Fault{Steering Motor; Shart between coils or input) E
v Mator_t1t3_short Isin_blde_3p blde t1t3 short  Analog Pin  rnom 100meg Medini Fault(Steering Motor; Short between coils or input) 'f‘
v Mator_t23_short Isin_blde_3p.bldc t2t3 short  Analog Pin  rnom 100meg Medini Fault{Steening Motor; Short between coils or input) il
1] W
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]| fault

fault -progress 500 -fhle torgue_flis

[ fault=0penVCC Fault=lisense vco open. Fault Value=1_.. | current sensor loses power
i..i Hazzard Hazzard = ErrTurnAngleMAX<0.05
Malfunction Malfunction = ErrTorqueMiii=-2 g R
[} fault=0penMotor Fault=/sin_bldc_3p.bldc t1 open, Fault. | open circuit motor windings
.. Hazzard Hazzard = ErrTurnfngleMAX=0.05 Fass
. Malfunction Malfunction = ErrTorgueMIN=-2 Pass
[} fault=ShortMator Fault=isin_blde_3p bldc 11,2 short, Fa_. | short circuit motor windings Complete
Hazzard Hazzard = ErrTurnAngleMAX<0.05 Pass
i Malfunction Malfunction = ErrTorgueMIN=-2 Pass
[] fault=5tuckLogic Fault='ecu_cntrl/and?_|4.andZ_l4_1 ou.. : digital control failure Complete
... Hazzard Hazzard = ErrTurnAngleMAX<0.05 Pass
Malfunction Malfunction = ErrTorgueMIN=-2 Pass
|-_1 fault=0penFeedback Fault='mechanism steer_col_tg open,. | broken feedback Complete
i Hazzard Hazzard = ErrTurnAngleMAX<0.05 Pass
. Malfunction Malfunction = ErrTorgueMIN=-2 Pass
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