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AZEQIOE LY e 71 =2 &2 des BT Qs Mo =S Ciafiof ot
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t ol EOQl2 TS HO{St= AFELQ EMS (Engine Management
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T4 g4z =ttt £35 EMS o % =g oA tisS fldh o[o] 1980 HELHFE ASAt
orofl BHXHE(Z] AIRRT| M=o AtsAH LHEO| BXHE ZHE FAZE 2 HARFH A[LHEOIZID &
Z3lSHE ESC (Electronic Stability Control)
=i AUES M QHAE|0] =2 AHAE|07}
Hot= ZEE 2TO| EX| = 2% 78 HR S EOo|AE =8 M5t =Eet
Hot= AL”IOICE AN MO 7552 ZZ20= Ats = H|Of A|AFO|LL AOIE
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OlAM AVN (Audio, Video, and Navigation) A|ABIC] ZQ ADLEEQ]

HHE & 2IZEQojet fAet #=F RN SR AE KO AZEQoe] FR

SAHNMEH S8 L2TEQIONIX|Q] =7t LutXNOl HHIY =2 pC AZEQOQtE ™ CHE
T+xEE X1 ULk XE KMo AZEQI0Q] FXZE  E|(Robert Bosch  GmbH),

ZE[AE (Continental AG)I &2 =2 FEFAES| QS22 (In-House) HTE &8 2T FH

Az SxiHoz YAl ik o2g B2 ExiE

r

|'0I-

HE 5 s 5
=4S SH2E BMwW, 24| Ct2{320|&d, FAHA SO 2|AHS0| 20N Xt&AH H|Of
AZEQOO FXRE HES= YOS =25t=0 Ol 22 S S 2005 H AUTOSAR
(AUTomotive Open System Architecture)2t= Xb&AH X0 AZEQIO 7HE HFEO| RHEO{RICt
AUTOSAR EFEQ| |2 Xtait AZEQ09 IHAIEHEE =0/ EAUE AZEQ 00 FE=
ARNE FXE F0|1 Mo 88 AZEQIOf0| J2S HBSH=F St=0 ULt

AUTOSAR EZ9| 7|2 FZ=& 18 2 o ZCt stEY0 2o E=3tEl BSW (Basic Software)
AZ3t RTE (Runtime Environment) A& 22{M I fI0M SZ35t= ASW (Application
Software)= AUTOSAR EFO0| XA JHLUE|H SEQOf7t BAGt: 3odS RAY =
ULk EBH ASW F=FQ| AZEQ0| HEHWE 7to| 4o HAE HFEDEO U7 IEO
AJ_LEO_"O-I A HERE EEIX—IOE xHM. 35t = %U:f.

E

2 2. AUTOSAR AZEQ|0] F+Z (Source: AUTOSAR Consortium)

Application Actuator Sensor Application
AUTOSAR Software Software Software AUTOSAR Software
Software Component Component Component Component
Component SIWEIE
AUTOSAR AUTOSAR AUTOSAR AUTOSAR
Interface Interface Interface Interface
Interface
AUTOSAR Runtime Environment (RTE)
Standard
So i ﬂ Sta %dized jI 1
Standardized et Standardized AUTOSAR AUTOSAR
Interface Interface Interface Interface
Interfaces: Interface
ECU
& vFB & RTE Services Communication o e
relevant . . .
- Standardized Standardized Standardized
<:> RTE s 4 Interface Interface Interface
=
relevant o ting g‘ 2 Complex
= Bsw System [&'d Drivers
relevant o E Standardized
Possiblo intorfaces teiiace
inside Microcontroller
B‘mm*’ Abstraction
not specified
within AUTOSAR) ECU-Hardware

AUTOSAR & A& Ot7|ElX Qo= ASW &H Y8 BEZFE3IstD QJUCH AUTOSAR 2| ASW &
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M HEAIOL VEB (Virtual Function Bus)2 HZE O 749 AZEQIY HEZUHEOS

Hdegeoz A7 ECh AZEQ0 HEHES2 FoA0= £2 ECU Of HiX|E = A1 MZ
CHE ECU Of HiX|E =k QUCk 2 20 s VFB = Ats dd8El= RTE ZEZ FHECH
22 ECU WHoiMel S412 mR22| FAIZ2 ZETL MEXd CHE ECU AHO|9] &412 CAN It
Z2 HEQ3A EMN ZEZ A5 MMEIC
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AUTOSAR 2| 2QXNXl= 2005 Hof| AMH

OS Zt1 HHEICH AUTOSAR OS &=

=R 2AHEEES KIRSHH
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(Priority Ceiling Protocol)g AtE%t
E—'|:— X-II-IOE AHME|7| [[H_,_oﬂ A|¢EI
OSEK/VDX HEZTO0| AUTOSAR OS 2 ZZtg|
B3, 422 B3 7|5 S0 FItE[QULCt.
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AUTOSAR 2ZEQI0 Fxs HMSHQ HO7[el dz=XEleb MO YAZFS A=
HAHSt=0  =H3tE0f UK X2 AEFH  A[LHO[LE FtHet 7|gRe]  oFF Y|
THS=0E SR QUL AUTOSAR AZEQ0] X = FA&KXZ|, QIS K|S, Connectivity, OTA
(Over-The-Air) YHIOIE & %20 WEA LMD A= 7|& 200 CHe X[JES SHX| RS}
2O0|Ct. olof Cist CHESZ 2lsA% Z2 POSIX EXE0 MEE 2IEHHE 7HET M2
HZFEQl Adaptive AUTOSAR EFO| 2017 0| HEEZ|RACE 2018 H X} OFE! Adaptive
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2. XSAF sw o hE dgtE

NSA M2 2SR SAHOEME EH2Z2 FEFANTier-N)S0| g&dt= m2t0lE Fx=&
O|F1 QUCt Of 1= AHOIA HGXL A0 XY £FS S80t= =2|AE Tier-1 0|2 5t1 Tier-

of #F2 32%= 2YALE Tier-2 2t oiCh ANtMoz 13 3 of 22 HEfo| ¢ =&
ZFEIC

12l 3, O|2t0lE H"HEfO| RtsKF At =X

O 4. A 10t &AL (Source: Automotive News)

Automaker

m Module/System Supplier

2017 A 7|& MA 10 O &EAts
J8 4 o Zcoh o7|0= ¢

1 Robert Bosch GmbH ol N
(49) 711-811-0; bosch.com 3 7HAL 22 2 HAL Z™A 2 JHAL ZHLICE 1 7HAL Ol=
2 Denso Corp. 1 70AL Bt= 1 ZHARZE 2O QUCH
(81) 566-25-5511; denso.com
3 Magna International Inc.
— SR amEY] JlEe XNINKE REASS
4 Continental AG
(49) 511-938-01; conti-online.com SAMoz HEG| RACH EB| =0 HL HEAESE <o
5 ZF Friedrichshafen AG 71Zte] AtsA MO AZEQN Y FEE HEL=
(49) 1541-77:0; z1.com AUTOSAR, ISO 26262, Automotive SPICE 59| XSkt
& Alsin Seiki Co. AZEQO 23 mEO| SCjet FEHIS AASID Ao
(B1) 566-24-8441; aisin.co.jp
7 Hyundai Mobis O|E HIECE AZHo=z UXE Zstd ULt E7|
(82) 2-2018-5114; mobis.co.kr = _
XAEX AZEQ0] B SAMFLE AZEQ0] g
8 Lear Comp. N} fllof A A Lt flof i
(248) 454?-15“0;'%“50"1 ZFRE iESe AMER HEF= =Y REEAC
9 Valeo SA . i
(33) 1-40-55-20-20; valeo.com Xt2|AtO| AL AFQZESE 3ARl AL BCE ZEiol=
H =} AITES HF AL HIit \l=

(33) 1-72-36-70-00; faurecia.com
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42 825 38 AME HZO EXots 7|YS0| RSkt 2ZEL 0ol Hy
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MBSl HElZ HEEHE 4971 WFZO0Ch o XHE0| TojE® AT EQ0of XFH
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3. A=A Sw OtElol =M

3.1 ZQE} ETCS 2|2 AFEY

2009 = 8 & 28 ¥ Z2|ZL|Ot MLCIOf10|M 2009 HH Lexus ES350 o ST oY Atz

A

UJIE 4 HO| AtHStCH (A2 57). O] Abo| Q1o 2 Heole FAM HiEh OjE, 12|21 7}
20| X|=E[0f 2|SEICH SHX|IP AZEQY ZTOo| oAXHAM ME0 0= ZERSeHH=
2011 H 2 & 37HEICE O EXOME

rl

NHTSA 2 NASA 7} 3522 10 |7t ZASID 1 ZA1p7

t
Ato| 012 Z|AMQl Ziojn HMXtHO AJABS] A2 &S 4 Qittn Z2g WACH”

SHA|ZH O|ELCt HHXA 245t 2007 H 9 & E2t=0F Alnel ZL 2013 E 10 2| RIAL &F
& oM =REH XRSXES| ETCS (Electronic Throttle Control System) (12 6) 2ZEQO]
Ast JtsMo] Qe ZHoez YHZEICE Barr 1E9| Michael Barr 2F ZHA|7|HECHSHO| Phil

Koopman W= & 27 S0 2lsiM EZQEH ETCS o AZEQI07F EM4&[1 0|2 O

T REPORT: Vehicle and Crash Site Inspection of 2009 Lexus ES-350, VIN JTHBJ46G792282025, NHTSA

2 NHTSA Report on Toyota Unintended Acceleration Investigation, NASA Report on Toyota Unintended

Acceleration Investigation
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SZELO0 g2TE 222 & U= 228 2ol ASS 5L HX| HEZS| £F HE
Us HEYCR ST 40| Moe As deez UM

3 6. =RE} ETCS A|2E (Source: BARR group)

8 ! 9 g

v £ e | mpp—
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Main CPU
(“V850”)
contains
software
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‘\.‘|m|\iulurl‘:‘l |

Monitor Chip [ESSERSEEERERS e §
(“ESP-B2”)
contains
software

O|50| &ASH ETCS AT EQ|0jo| CHEXMOl ZAste Cteqnt Zict,
* Failsafe OF7|EIX XM ZT

- 11,000 7§ OfAto| Foii4 ALE

« 2AFE9| Cyclomatic Complexity Measure 7t 325 &0l 50 O|&Ql &= 67 7H
cMFHZ=E AMBLE Qot AR QHERR It
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32 AeFd XtSAR AP ALY

22 A2FY ASATL MBHED XSFY
a3 8 Hi=2t AFFARR OSHAE  (Source: AlE XSO ZIZZEOM AZS HAES
NTSA Preliminary Report, Highway xisisimA Kb RFEXFO| Q8 Atm

A= gALD ok 3" 7 2 2015 4

HEMSE  BlaEt QEmMYUE  QxtEo| 9

o
YA moi ApEo|ct 08 8 o Ergsel

rot

Af

Z0HE Y=  A4BHA XRotn M=
Fdste =W SiEE SISHHA 2T
MYREL FHHEE ol&Tt  2X| A|lA”ES
ol gdt RRELEHZ FH7I Bl Eded
ZHES MOU=2 AXBHA] Rot A2z LM
UL

a8 7. =% 22 E2H (Source: NTSA

Preliminary Report, Highway HWY16FHO018)
A0 CHSE NHTSA o %[Z ZAF ZArt

2017 & 1 & LHE|JCHNHTSA PE 16-007).
NHTSA = Tesla 2| Autopilot O|Lt AEB 7|S0|
HAE 2 SHSIX| UUACts SHE #EA|
2o Autopilot 2 2H XEFY 7|50
ofLizt 22X Ex 7|s0|7] WEo XHF
M2 XA RUACtD AE2S WRCHL AX
Autopilot O A% FY mf X7 HS0A

£2 W3 AW AZO| BB KR AL

=
A 0ot ddsict deje X7 AES A (W XpMHE FXIH HEJOIM XtSKLL
£ E MMS| Z0|A EICL SHX|EH OtF Jt8M S0 &2 Z2l= LALE O] XS msH
= URULE Tesla &= O] At O|=F strike out A
£

a —
S AIO|E 59 autopilot O] 25 B7t53%H O 4% HEEIE FLE

3.3 = AksAt sw HEd oAb

FUOM= XHSAE sw o Zgtez Qldf eHHof| flgs fe Aot Zdstn QAT 2018
1T ol MHAMEOM 2ZEQO YHOIES ©2 A
X

MY HE2Ee M7 28 Sl 2REUC ST

%
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M MO 2H7F MZiCtn FESD QUCH? 2018 H OJE0| A|REl B AR RF2F A2l PR AtDQ
FRE Hxf el AL ZAFOIX|Y MEIES S AZEQO ATO0| OfHX| ofaftn
UL CIHAZTIS Qs HIE7IA Mg HX|(EGR)S| #E ZZEO0| AZEQOZ 0|2 X|=0|
O|Z Hlojste AZEQ0{e Zo| Uk Z0| oMl UCH* £3| DITEEAICIO| EAL
A1} EGR #EQO| EZHQ AL=Z ZEOl LUHM ASZHzZ AZEQQ ZTo| Cigh ZAMZE
e|n QUCh > ofel C Aol ZARE AT KoM QEEHQHE A|AHOAM S 277}
drdstel 2 2M7F =3 QUCEC E3 =YEAL Fioan, MA St Zto] o A J|5E0|
AZEQO AYLE SAGHK| FU2HM ALl =22 /Y A|E0| Eakld UCH =L HZAQ
D Ate] ALR0|&= 2016 & MDPS (Motor Driven Power Steering) A|ABIC| AZEQ0f ZTO|
o| M=l Act.’

3 https://news.sbs.co.kr/news/endPage.do?news_id=N1004873267

4 https://news.joins.com/article/22871386

> http://news.khan.co.kr/kh_news/khan_art_view.html?art_id=201811072133025
6 http://www.consumuch.com/news/articleView.html?idxno=41820

7 http://news.khan.co.kr/kh_news/khan_art_view.html?art_id=201610092138005
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4.1 1SO 26262

ISO 26262 = 2011 HOf| HEE XSkt M7|™X A|AEEZ et 7|sQt™ EFO|CH ZEFQ!
IEC 61508 O|A| Hmtl=El EECE 35 E O|st &t SEXZS A2 st UCH MK 10 74

. =
OEZ 50 el 67[0s &0 FolFH AXsi QHH 24, StER0], 2ZEH O IHE

o =
S = o I MBS WM Y7o OisiM TIsSATLS 2SI Y BES
M Algtet.
oAM= 2bEAF 2AR7E Atol 7R AlAEO] ZEE 2F, 28, A2EES €5 M 150
26262 =& °|Feiot=s A0| YutHO|tt 2F 2HAL 2IAM0A HHEEAS otY o= k9

o
YAlE 2FAEEE ot D O ZIHE 2bIAF Mo HES HOF SIC 2bEAF 2lAtE AHESAte)
HZEAMEM HMZE MAYO MAS X|=0 I1SO 26262 & MECH= ALMO| MZEE MAYO| HA
ol 2 & A7 WEo 2FSA 2lAs HEEA] 1SO 26262 & =4ot0 MES HE ettt

2011 @ 1 EO| WEE O[F 7 HO| A|Zto] X|&t7| W0 1S 7[& HE HHEsHY
2018 @ LHE =ZHE ISO 26262 2 TO| FH|SO|Ct ISO 26262 2 o= 7|ES| 35 & 0[5
SEXO| CHsHM B MEBL|H He7t 48Xt 3 QEHIOI7HX| ZHCHECE Ol 2}t Part1 Of PTO,
Trailer, Body Builder & #&X%X} ©& &0& F7It4, Part3 Ol= EF 8 H2A0 ¥&0 %=
AN ol FIHEICH EBE Part 11 Of EBt=X AA 2ORof st W&ol AESA
FotelQen A dsit 7K HEl, S Algh 2F gZol| w2t SEMT 1% F =E0
= FEQIX] AMSt= n%g of=0| CHet W&O0| ZEEECL ISO 26262 2 THo| F& JHH
i8S QotstH otz & 11F ZC

El

—_

otE HE/F7 e

shsl kb2 In]

= o
CE2 9 HAZ THB AY HY B

— =

Hl

ot

o) -8 80| =7HBase vehicle,
body builder, tractor, trailer &
- HHEX| 23 & O0f(Base failure rate, Processing Element, Multi-core) 7}

Part 1 - LE[HEO ZYES FYstol 2o SY¥E Eote 2 FY(Fault

Injection) 7| &0{ 7}
* Fault Tolerant Time Interval 801 2t™ D17 L|F0| A S3HX| = 22
shgsto] xHg 9|
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Ak

o

T A= ALO|B{A| 72| E|(Cybersecurity)Of|

mjo
A

ol A

(Guidance on potential interaction of functional safety with cybersecurity)

MALEEl= HE|HEO OohM g 24 A5 E ¢

20l Z E(Confirmation Review) CHAF HZ

- CHA AMH: oO|El E8F S AlE A=, =0l A& AZEQO EF HI}

HiM S AZEQO =5 Q1F BN, A8 A5 =7(Proven in use

arguments)

- e =7k 71 2 UHE, Yl
[m]

IS
(s

ObX J§\d OfO|El E3 9l A|lY Mk

o
I
@_r
0

—_|L7C(>F LS|

[m

H 9 A 40| SE severity, exposure, controllability 2| S OfF|
ﬂft‘ixr%(Variance) Cr=tof M2 H&R F2lAte @7] (Bus vehicle,
configuration, operation &% 2] 3 E= Ol XF =S 1250

YE 24

7z Ot THE M AlA"R HAE ST 7l ot JHEo| =3
E23 9 HAO| T AME CHUSIO| M2 CHE AZS(VAV) e Z3t
715 9™ EWIH(Functional safety assessment)f| CHSH LIS AfK|SHD Part

22 0|5

DFA (Dependent Failure Analysis)E 2&d |XIE {8l Part 9 22 0O|F
SIEQIO AXt0| ChEt RFE/NFRE AE A g = Az BFECR
NPRD-2016, RIAC FMD-2016, SN29500, FIDES, IEC 61709
StLtol OFO|" O] o] 7HX| HE|HE=Z FdE|l= EF SPFM (Single Point

Fault Metric)/LFM (Latent Fault Metric) =& #tS 2 dZ|HEO SHSt=

422 oMt =22 oHZE F7t

Scaling Factor Of CHot @AM XA

Diagnosis Coverage O CH2t Proper Rationale 7H'E 72|

Non-Single System Off Ci2t PMHF (Probability Metric for Random Hardware

Failures) =2 ¢t 848 7|& +H

3

rir

Multi-Core A|AEI &0|A Concurrent Software A&l A| g4zt &~ Qf
g Abg =7t

o 7|H T 20l | DEE JI0|E2IQIS 2 MISRA AC F7+ % =&
719t ol ned Atgh 7t

AZEQOf Of7 BN MA Al A|IAERN NS 2Ol 9

O

FEM QI A

[ o X =
A =Tt
CHe| AT YHOZ Pair-Programming &8 =7}
YH|CIE ATELO{O AR SHHO=Z HILO| 2 ASILOIM ++2




mn
fl

Vehicles = ASIL A, BOM Z7[& ++0M +2 BHZA

a

29| bodybuilding, re-building, multi-stage build L& =7t

[E | Jm | o
*

5
E

S R4 W Ao AH FH| AOIA DIAZ AXSHD RFQ R
LAZEQO £ AR B £F Y £7 A% WY #Y

. 3E IF, 2Y, OF 1F 4y 37}

B4 DF 240 ASILY ADEE Y Fo

FTTI, PMHF W& 25 ©Y

HEE X0 1SO 26262 &8 7t0|EEtRICE 4l IFE F7HGuideline on
application of ISO 26262 to semiconductors)
- 7|12 DX g (Base Failure Rate) 0|=, & 1%

N, 28 BY, OFH 24 13 A

S =
q wy, 23 59

Hr

=
S
o

El

QEH}O|Of 1SO 26262 K& 7I0|Egteloz AlF mE =7t
(Adaptation of ISO 26262 for motorcycles)

- oM 23}, ol 5, ¥ 24 U 223 B}

ol

1

ot
oln

4.2 MISRA C

MISRA C HEE2 2HHM0| 523t Safety-critical A|A”Z o ¢ ZE2HY HF 7t0|=0|Ct
A= MISRA (Motor Industry Software Reliability Association)|A] XtSXt AZEQ0{o| QMM
SHE 8 1998 H X5 LEHSID Ol 2004 Hit 2012 HOf| M2 HHES HEIJUCEH XHSKt
ATZEQIOE M HYE WLEJAX|T 2l 3, B, =¥ & O Z0MME B0l
AR UoT AXtEAt AZEQIO 200 M= AME 2| De Facto EZE2E AREE|LD UCH

1998 Hofl ZEH=l “Guidelines for the use of the C language in vehicle based software”7} MISRA
C1998 2 YA ULk T 127 749l E0| U2m, 93 74| E(Required) ATt 34 749
D (Advisory) TFAIC2 TME0 QUL MISRA C 9o & HA HFM2 2004 HO| ZHtel
"Guidelines for the use of the C language in critical systems”O|Ct. MISRA C:1998 O| A=kt
=OF0|| 2 MEE|ACHH MISRA C:2004 RE= At&SXt 2J0|= QHH O TiZish A[AHO| Oe't.'_W.EE
ANEE = URF HPEUCE T 142 79| & SOAM E= #2%0] 122 740|2 A1 30
20 7HO|Ct. MISRA C 2| 7+ %Al H{TQl MISRA C:2012 & C99 YO BEES XI%PI NESH4=
A A& 2 159 2 HZALASH, O F MISRA C:2004 oA 10 7§ #&0] HAHE D MER
A0l 37 7 FItE[ HHO| L3E OBHE &7| I ZE OMEZ Ol F=I7h|RUCH
A9 ZFFLE E(Required), I (Advisory)d| HSHA SO|F(Mandatory)?t F7HE|RACE o|F
A2 BEEAl X|7{OF o= HE0|H, B A2 O|f7t AS A= X|7|X| @Otz &[X|T



A EHE QoA XgEAH HEY =+
%:r. SiXf= MISRA C2004 7t 7+ GOl AFEE[XD UX|TH MISRA C2012 2 Z=QHzH MeHE
£0| =C} 2008 Hojl= C++ A0 CHSt MISRA C++:2008 O HZIE|ol O EEL 28

ZEQO U0 C++ AOE A= Adaptive AUTOSAR EEO0| Z3HE|0f 2HEHE|QUCt

Abrof siEsote SAAY EM7 ERstn, B4

rlo
I=

I'
=1

JlOI-

>

4.3 A-SPICE

Automotive SPICE (A-SPICE)E ISO/IEC 15504 (ISO/IEC 33000 Series:2015) % ISO/IEC 12207
7|8t 2 AtEAL AHCIE A|AE Jiol| SbA E315t0 BHE =M BEE ZEMA X 28
"ot ZEo|Ct XtSXo|AM AZEQI0Q| H|FSO0| HMIIHM AZEQO o] st MZ|
gHSI| dAECHe M 2JAMS9l TEe2 XtasXt AZEQY iYW ZEMAol FE
HI7F 2D CMMI Lt SPICE (ISO/IEC15504)QF Z2 7|& Z2MA REES Q%o 0|2
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06000 2ZERIO | 15 HHEE B S+ L+ o+ ++
OF7 | Bl X .
06_010 b &8d ®27|H o+t 4
2AE
06011 | o9&t my|e | 1c | TE &7 + o+ L+
06_012 la  2ZEQO HEHEO AHSH £=x PRI I QUTEN
06_013 b AZEQN HEZHEO| Hot=l 37| RIS NI NN
06_014 1c = 2HI|O|A2 HotE A7 S
AT EQ0 Zt AZEQf HEHE U =2
06_015 1d
- OF7| &K S %! = (cohesion) A I I I
27 el LEEQO  HEHEE  Ato]  HetE
06_016 le " ) e
A= (coupling)
06_017 1f L Ayt 2AHEFE &4 PPN NI UTIN
06_018 1g | QHEEQS KotEl ALE TR T R
06_019 la &Y HO|H #Hel =2 PRV IR R
AEEFO EfCtA 3tO| ibili
06_020 oF7|E A 1b teHd =k Ql(plausibility check) TR T R
06_021 ) Tc | HIOH 27 HE L N
06022 2% BFE | 1d | A% BUEHY 7|5 o |+ |+ | 4+
06_023 et le | Mol 32 2LHE
- e =25 o} + o+t
HAHLS <
06_024 1f | Crefet 2T EQI0 47 o o |+ | ++
06.025 | AEERIO | 15 MY =23 0FHUS PR R D
OIS N=3 O 1200l M
06_026 Azo 1b P R U
(graceful degradation)
RF N2IE
06_027 . 1c | =EH 82 3= 0O | 0 | + | ++
eIt
06_028 HAHLES 1d | Holy 88 ZE + + 0+ o+
06_029 la = 20 CHS 3222 (walk-through) ++ + 0 | o0
06_030 b EA0 CHg Q1A M (inspection) PR QU IR
AREHO Sx 22| M Cf3
06 031 El 1c + + + ++
) j;' o Algo|4
06032 | . °F° 1d | AlME dd 0 0 | + | ++
b EH
od
06_033 e A B3 o o | + | +
06_034 1f 1 MO 55 &4 + R A
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06_035 1g . HIOlH & 24 + RS QNI
06_036 la = A 240 NEEA R I O
ATZEQ A
06037 EEERON gpuime o R D I
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06_038 o5t 7| 1c =89 HI|H o+ ++
06_039 1d| ®E mH e e
MEZ2 30 3t=0| M StLtQ|
06_040 1a N ++ L+ L+t
ZILED StLtel S&H
S8 N E= HEE ALESHK|
06_041 b §UZ, =2 X AW IH Bz + 4+ 4+ 4+
MEAl 222l Al
06_042 1c @ Bl X7|3t T T T
AT EQ0 o
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=x == N N
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B CHof 8 Eatet
06_045 1 HOIE|O| MBHE ALR o0 |+ |+ |as
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QI3 AlE 48 H =4
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M g
06_066 1d| o2 x== I R
06 067 | ZZEHN | 13 312 FHHI|X| F+ L+ o+ 4+
oy =Z2 »
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TEH
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06_071 1b | QIEHIO|A Al FRTERS DA RTAN Qi
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I3t Al 88 X =4
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W
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LI EQ0 N .
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Tx .
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FHH 2| X|
INE:S
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H 9 2ZEQIO Y =7 oA

- = T OfAl
el 4 ® DOORS, Rhapsody, Papyrus, MATLAB Simulink
24 &4 ® SonarQube, CodeSonar, CodeScroll, QAC, Kiuwan
TRl Al = ® CppUnit, Junit

ESAIY K
[al=| a X .
® \ectorCast, HIL Simulator

e =7 ® Git, SubVersion, ClearCase
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n

1a g2 S3HE Z4H L+ L+ 4+
1b eloe] MEM AL FH A+ ++
1c Zst EIY M3 ZH| 4 L+ o+ |+
1d HoH Ao 7|8 AFE 0 + 0 ++ |+t
e LSE A4 |2l ALE + + + 4+
1f DSSX| g2 a2y 5 A8 T T s
19 2EY X|E ALE R
1h EE A ALE F+ A+ o+
++ 01 HE, + HE, o HYAY 813
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ATDEQQ EHEE YHHOZ 3 SE T (Cyclomatic complexity) XIEE AFESIH Thomas
J. McCabe "' 7t 1Qtst X|HO|CE w3t SXEO| AHA2 Tt £ 7HX| ALAE A%t oS

s, &0 Z7I20] 270 EXMICHHE SEEE AL 20 W2k 3 0] EC.

M(edge)@l == - OtC|(node)Q| == +

AZEQO BETE 4 RO Hof S2ojM 27| Y TULS
et ZYECH AZEYO| BRI} £242 AW LY JHsH0| SUtto] AZEY0] oHH L
L|
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MEgo SeE OIX[7| M0 € +T2= HF0{0f St

o
ME7l Fe £=FQX|= AZSIX| LX|TH HIS Source Code Metrics “OlMe EXFEE HIISH=
71222 =8 & X (Cyclomatic Complexity)E 10 0|82 HFTE MBIt Microsoft o] ZE

Me 7 BHEE 25 O[3t2 QX[St=S ot QUCh JHLUshs Oto| "o S440f et

WAL, ZE AIXLE Hupo ofs ChEA
=8 HiASH| 8 AtEgsts 210 AlE Yoo

of =40l
M
O

o
g 4 s Do HolE o] 7

11 TJ. McCabe (1976). A Complexity Measure, IEEE Transactions on Software Engineering ( Volume: SE-2,
Issue: 4, Dec. 1976)

12 Kuder, Helmar. (2008), HIS Source Code Metrics Version: 1.3.1

& https://msdn.microsoft.com/ko-kr/library/ms182212.aspx
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1: bool_t function(uintl6_t n, char *p)

O|27| HOof return 20|

2: {

3: if (n > MAX)

4: return false;

5: if (p == NULL)

6: return false;

Zt &2 Mandatory, Required, Advisory 3 7i2| ZtH 2|2 ZF/EICH Mandatory &2 4%
F&H X|7{0f BICL Required 2 4 FES ALRIZE AR SHSA ZMIFE  SHH
Ol HARZ S| gholof o|s 3|m|(deviation)?t 7HsSSIE}. Advisory 2| A< Required 2| ZRELC}
A 3|97t JhsSIC 143 7He] HFE2 Mandatory (10), Required (101), Advisory (32)7HZ
TEEL o oz A FHI J|AX¥o=z EE JHSSHH  Decidable, ™A O
Undecidable +#&/0|2} otCt fEoh R AAmt RM3510] 2 F4 OfF7F TE J7HsOHH
Single Source Tt%|, OfE A System T#&/0|2t Hotct ofzf IE2 MISRA C A M7ZHX]|
7129 2R HAEe EXE HOFLE H2 1A ES0| Required, Decidable, Single Source
7HH|22l0] £t AS & = UL

Decidable #%0| #% FX &4 (Static Analysis) =TE 0|83t AS2E #& &4+ RE
H=235t= 0| YLEPHO|LL Undecidable mtA2] % Z|AXQ ECHO| 27ts5H7| W20 EH
E72 ESHA MASk= A 27hsStTh

18 18. MISRA C 1A 27/

Mandatory Undecidable System
(10) (27) (39)

[Advisory
(32)

Required
(101) Decidable

(116)

Single Source
(104)

[S]



MISRA C 7I0|EE HE% [ 7IH Fost A2 ZZME X7| HAHEE MISRA C &S

oo
Ot
fd
o
I
>

5 S IH 24 =TS 0/850) RESH NIsts HOICH SHX|B HAHO= by
AYEls ZEME AYY mEME IEK|o| O|Z2AOF HE 242 ot 2XE sfZsten
St LIt HIUHITSITL O ZL 8 Jf ojael FA Sluo| LMD 0|F HUMoR
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int iTest = 10;

float fTest = 1.1;

char cTest = ‘c’;
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8 19. MBD Aoz HAE AFX O Y12[F oK (Source: Mathworks)

¥, stateflow (chart) sf_cruise_control/Controller/Enable / Setpoint calculation * {_ﬁ }i sf cruise_control/Controller/PID Controller * ‘ = =) !‘ 5
Dlom Yo iplovn Chug o leioncydnlize ot e ol it . File Edit View Display Diagram Simulation Analysis Code Jools Help |
BB BB GOP O w vl . .
: v [B - L v [== (p O *» (L) v g ¥
st.cruise.control Cantroller Enable / Setpoint calculation Q'J » ,,?,,E,@ E qg L ll[) e 4 —
@ |[Falst_cruise_control b [P Controller » [~)Enable / Setpoint calculation b - sf_cruise_control PID Controller > | Enable / Setpoint calculation
@ | ¢ C
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[+ H
: ; l a
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® = i @ ain Discrete-Time
| ' on i 3 Integrator
] overide H acel_pedal 4
' [1pwr] target_speed =0; H
P [off H
s [ ] Bl | &) p
! i Unit Delay Derivative Gain
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int add_func(struct X p)

{

return p.x + p.y;
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15.5 (Advisory)

14.7 (Required)

One entry and one exit point
in sub programs and functions
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No dynamic  objects or .
18.7 (Required)

1b | variables, or else online test | 20.4 (Required) )
21.3 (Required)

during their creation

Tc | Initialization of variables 9.1 (Required) 9.1 (Mandatory)

] ] ) 5.1 - 5.3 (Required)
No multiple use of variable | 5.2 (Required) )
1d ) 5.8 (Required)
names 8.7 — 8.10 (Required) )
5.9 (Advisory)

Avoid global variables or else ) )
le + ) 5.2 (Required) 5.3 (Required)
justify their usage

11.1 = 11.4 (Required)
1f | Limited use of pointers 16.7 (Advisory)
17.1 — 17.6 (Required)

8.13 (Advisory)
11.1-11.9 (Required)

6.1 — 6.2 (Required)
1g | No implicit type conversions 10.1 — 10.4 (Required)
11.1 = 11.2 (Required)

11.1-11.9 (Required)
Appendix C.1.1

No hidden data flow or control
1h N/A N/A
flow

) 15.1 (Advisory)
, . . 14.4 (Required) _
11| No unconditional jumps 15.2-15.4 (Required)

20.7 (Required) 214 (Required)

17.2 (Required)

1) 1 No recursions 16.2 (Required) )
21.9 (Required)

OF
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EXjsifoF $HCH= 2lojo|Ct C 2} cl|
AlZtSt7| RO Z|EMoz MEW 2742 orEsct Ofh it ZEREE EQ
return 222 X|FE = U7 WEO| StLtel g4 ¢

7Hel BERES 7HE == UCL MISRA C (2004)2] #2! 14.7 I} MISRA C (2012)2] 1% 15.
SELEOJOF BHCE HAISE RUCE ofzf o] AL 3 Jiel ZEFEO0| U7| WZ0o| O]

T=HO|
fTAIES TEAF[X] Zeotct
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bool t check limit(uintl6_t n)

{
if (n > LIMIT) {
return false; // 323
} else {
return true; // &
}
return true; //3EH™
}

o 3N N £ HaE ALESHA

e

2, 52 11X UOH SN w4 YMA 220

Al

Heap H22|E AESH= calloc, mallog, realloc, free Bt 22| S5, AHE SHXE O 220
Chiol 2XE 2 82 2ME 222 = 7| W0 AM8SHA| gi= AS 7|22 2 b MISRA
C (2004)2| TH& 20.4 2F MISRA C (2012)2| 1A 213 2 O[F FA[St UL MISRA C (2012)2]
XE 412 = C #F 2to|E2{2|@#0t otL|2t MEDE| Ii7|X[e] X HZ22| Y HAHZ
ZXISHCt ol Cfsff %2 ALY E2 C99 2| Flexible Array Member £ X|®IsH=0H O|&
o|g8stH AxAMO| 27|17t 8822 ZAYElE Array Member & BtE £ ULt O] 7|52 &3
Hz2| ggn AL AFRE7] R0 MISRA C (2012)2] #& 213 O 9|30 ALESHH
OFEICE CHot & EQ3t ZR0= Oofgf ZEQF Z0| HZ2| 3% 0| d3U=X HIEA|

an
2212l A|™dEZ F=dl{oF BtCt

char *ptr;

ptr = (char *)malloc(BUFFER_SIZE);

if (ptr == NULL) { // =222 AIH

return FAIL;
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e Ao OlAISH 4= QIrk= Mk nEqsfiof $tC 0] M2 MISRA C (2012) 7#&! 5.1-52 2

= [
Aot} of2f ZEM= count 2h= Z2 O0lES 7HA= B2t £ EMSCL

uint32_t count;

static void function(void)

{
intl6 t count = @; // MY Wao Ha 0|20 FEEls XY e
}
o UNH ¥ HB QS

C 2AO{oM CHE BixdS 7t B3SO0 &5 ALO|0] Q40| LOjLIALL HFO0| E[H
C QojojA HHS0| 2ojd e By AOjel &Y #Heet YEEo
o

Ato] W=ol 2o &40 (CtEH O] F& &H0| JHHX7}

T
=
Ot
o Ir
$0

o
Olot AKX =0 ofgt ARAX| & =+ BICf.

int function(void)

{
int a=3;
float b= 4.5;
a=a+b; // float 0N int 29| YAIX & H20| YojLtE B2
a=a+ (int)b // YA & Bzt
¥
o =ATl OOl SEO|ILt Mo 55 8is
IEE 9 M 7t 8% A2 Ho/HQ Koo sEO|Ct 2f l0| AAL|HA B ZH0|
O{¥A B =X 2|2 O30 o 0| ddx[=X|7t 2F AE Q0| HEPIE|OOF SHC} BHOF
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#define OK (ret=1; return ret;)

int function(void)
{

int ret = 0;

oK; //HIOIHS| =F0| £0[X| £

o=N=1
o=5=

7| 20|Ct. MISRA C (2004) T+ 14.4 2F MISRA C (2012)

goto 2| AFEES T X|SHCt goto 2 AHE2 F&U FX[SH0F 2L} MISRA C (2012)=

£ Fd5= goto = AMEO0| XLk Z=2I™Ol HOf
5

o
2= 20| goto 7t ALEEICHH FOlgljoF & 2 MISRA C (2012) #& 152, 15.3, 15.4 Of
HA|StD QUCL Ol Holjf ME CHE &=7te] XN HIZE X|{;StE setjmp, longjmp 2
1
]

X|=ICt. O]= MISRA C (2004) 20.7 2t MISRA C (2012) 21.4 O HA|Z|0f UL}
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int add_func()

{
int i = 9;
int n = 9;
i = 1i+1;
J = j+1;

o =7 AHHIX|

27| AHZ|X|= 220 /U= 22 A= Lo E7|-H0N ATt Ftrue), HA (false)E HOIE
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int add_func(int a, int b)
{
if (a>0 || b>oe){
pritf("%d",a+b);
} else {

printf("low value");

}

}
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5. I1SO 26262 2} A-SPICE 5& &

ISO 26262 X XN SLXSAHREZ[(VDA) Scope 22
26262 = 7| ™ THOIM XNE2 HLSHLD, A-SPICE = LH!

s& Fx9 2ol &30| RAfottt
ot
—

H&E2 I1SO 26262 2t A-SPICE

2 41.1SO 26262 2F A-SPICE =& 28

=)
£ Ao HEdlioF st= E0

BEAISIH 2 41 1F ZC 1SO
UEH Ol M ES2 NLSt= &S0|E2

E 3=
[ = O
o

ie]
e
>t
Of
o
rir
P
rlo
o
-
il

| 1. 20{(Vocabulary)

2.5 Overall safety management

2. 7[5 Hd Ha(management of functional safety)
2.6 Safety management during development

2.7 safety management after release for production D

3. #¢ T (Concept phase)

4.5 initiation of product D

3.5 Item deﬁnitionD
Development at the system level

3.6 Initiation of safety lifecycle D
3.7 Hazard analysis and risk
assessment

3.8 Functional safety concept D

4.6 Specification of the technical
Safety requirements
4.7 Systemn design

4. HE 2 A AR 2 '8 (Product development : System level)

7. ‘B 4F 81 2 (Production

4.11 Release for production D g eration)

4.10 Functional safety assessment D
4.9 Safety validation
4.8 Item integration and testingD

7.5 Production
7.6 Operation, Service and
decommissioning

5. HIE7H'E: Sh=9)|0f 22
(Development : Hardware
level)

5.5 Initiating of product
development at the HW

5.6 Specification of HW safety
requirement

5.7 HW design

5.9 HW architectural metrics

5.9 Evaluation of violation of the
safety goal due to random HW
failure

5.10 HW integration and testing

6. HE7He: 2=E9 o] g
(Development : Software
level)

6.5 Initiating of product D
development at the software level
6.6 Specification of software safety
requirements

6.7 Software architectural design
6.8 software design and
implementation h

6.9 Software unit testing D

6.10 Software integration and test
6.11 Verificati f software safety
requirements ﬁ]

8.5 Interfaces with distributed developrnentsD

8.6 Specification and management of safety requirementsD
8.7 Configuration managementD

8.8 Change management D

8.9 Verification

8. X|# ZE2 M A (Supporting process)

8.10 Documentation

8.11 Qualification of software tools

8.12 Qualification of software components
8.13 Qualification of HW components
8.14 Proven in use

9.5 Requirement decomposition with respect to ASIL tailoring
9.6 Criteria for coexistence of elements

9. ASIL ¥ QHH S 49| EM(ASIL-oriented and safety-oriented analysis)

9.7 Analysis of development failures
9.8 Safety analysis

10. 710 =2t2l(Guideline on 1SO 26262)
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S8 OEM 2o =2 HII ¥Q2l VDA Scope H{ ZHHO|A I8 42 9 20| P HEO
36 FE2 BEAISGLCL A" AXLUOE ZEAHA OEF2 AIAH tete =&5t
AA" Of7[ElN HAH A &, AlHste A2E ISO 26262 LIE 4 AAH =F J4Y ZEnt
TARSHCE AZE AXILNY ZENA OAE2 AZEYO 27FAF EEStD AZEQO
OF7|EX MA S Chel 70, Tt AT, Algsts A2E ISO 26262 LIE 6 AZEQ O =F
% 250 FASICEL XY ZE2MA OF2 SUPS FAEEZ|Zb ISO 26262 LtE 8 X[
T2 MAo] e RASEL, SUP10 HE QFIE[= 1SO 26262 X IZZAM A9
HZ 2|t FASICE 324 ZLHIZ FEHQ Y 252 ZUHZY = A2E ISO
26262 ItE 8 X|@ ZEMAQ| 4t 7 StHol @ FAIY LS QF FAFSILL
35 T2 M2 _ #el =242
2 ac) AAE XL O TEHA DEEYS) 21SMAN)
ACQ.3 5YS.1 MAN.3
Aet gl 2 EE Z2mE 2
ACQ.4 5YS.2 SYS.5
22X SUHY MAE R TS B A2 olF AE L]
TS ot
ACQ.11 SYS.3 SYS.4
Pex pAE Aagoprlax | am sw o s As MAN.6
=5
o S B £EEYY AAL0H T2HA 1EEWE)
SWE.1 SWE.6
= Egggg e SW BAAE 24 SW AHAE AL
SWE.2 SWE.5 EEH2 18 RE)
phoai Sw o7 | =X 47 Sw S U B¢l 2
SWE.3 SWE.4 HAtE T2 #a|
e A SW M EAY Sel T Sw Etel 25
23 ==~ 1EGPY A Z2HA TEsUP) oA A
T2 A0 &E(PIM
SPL.1 SUP.1 SUP.2 SUP.4 SUP.7 AESLIGT
z2od 9B 2123 4z 25 4= EE,
PIM.3
SPL.2 SUP.3 SUP.9 SUP.10 2 e A
HE 24 T4 e 2HEHZ 22l v 98 gl —=A= A
[ 48]

‘ Primary Life Cycle Processes

‘ Supporting Life Cycle Processes |

| Organizational Life Cycle Processes

A-SPICE 2} 1SO 26262 2| &

T2 Of2f &t ZCf




H 20. A-SPICE VDA Scope 2t 1SO 26262

A-SPICE ISO 26262
SYS.1 87AIE && oro|d gl O
SYS.2 A|AE 2FAtE 2N 715 oHH M &
71 o AR A &
715 oHY AR BA g A
SYS.3 A" OF7|HKN AA NESL= =P A
SWE1 2ZEQI0 @FAY &4 ATEQY M QAL THA| A
SWE2 £ZEQIO| OFF[EXN 27 AT EQIO of7|EN EA A
SWE3 AZEQIOf AM dA X ol | AZEQIO B A R A A
i
SWE4 2ZEQI0| Tl HE AZEQO CHel Al A
SWES5 2ZEQI0 S8 X 2 Al 2TEQN S X A A
SWE6 2ZEQIO QI AlH ATEQY oHF QFAE AT A
SYS4 A28 S 8 S Al OOl &% H Al A
SYS.5 AlA” 217 Al e els
ACQ4 SEYN ZLHY 24 I el m oA A
MAN.3 ZT2HE Ziz| HE BHA X HE VHE Setel o A
2|
oM 7| A= A
ALE =7 e & A
LTEQN =F Y EH= A
SuP1 EXEZT HE A X HE Y Setel ot A
2|
715 eHd "It A
SUP8 & ate g A
SUP9 =M siZ &z e els
SUP10 ¥Z 2F e Hgzte A
O =8 A3t O RE
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ISO 26262 2t A-SPICE = & CH&0| CtE27| MF0 ISO 26262 £ MELCHD SHA A-SPICE £
SEICtD & = UK T ASIL HHEE Mg 7|8 ZHO|A A-SPICE L
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® SWE1.BP1: AZEQ|0 27AIEES BABICE

® SWE1BP2: AZEQO 2FAES FLXSISHC}
® SWE.1.BP3: &AZEQ|0 SFAIRZ EABHCt

® SWE1.BP4 29 20| 0|X|= FES 243HCL
® SWE1.BP5: #AZ 7|&S 7HYstict

® SWE.1BP6: ¥k =XHHS FETC}

® SWE1.BP7: YdS HEDICE

® SWE.1.BP8: &o|=l AT EQI0f QFAtES OAtAEBICE,
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6. HN& oA

6.1. N CHY A[XH

ISO 26262 LIE 6 OfA AZEQN i CHAl= v RES 7|Eto2 3MECH ZF 7Y CHAY
250 Cist O|iE sl THAE 2SS ONE SoiA LOotEnXt SO JHY CHAE =& OfF|
()
—

o
a2 g H

—

| E{ | O| A O] C},

ro

I o]& & A& F82 ofef D8ttt

13 43 A2 B CIEHolA AlAH

HxIH 0] 7| (ECU) N e ,
_____________ VBAT_F HWEO2 / ASIL B WIS MA
i ' CAN H/CANL SIIIIIIIIIILL
i uzHa . BATLIGN ' " 32 CANN |
! (BATT, IGN) | *eF ®el CoYEgY3a
CH HEE EES - !
SPI, LIN RX/TX, INT, RST LIMP OP
CAN RX/TX -
IGN_F, VBAT_M
| gro|T 2| | Switch PWR
i gﬁ'i%x: .. CAN_H /CAN L
eememenenannd ofojla =
HEEY
BlA &
efo|x
H +5TE
MF_SW_COMP
NEas RLY_TEST_IF
! se2
| AITER HWEOS / ASIL B
SIESIo B8 20|
' HAS
gk MY QIHEO|A AIAHE JiY HeRlo|Mo| AtEF ™R QI Oo|A0 CHeh £48 HooHH
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HW 2 #4

X oAl HA (Battery,
BATTO| CHE MY ot ™3|
g = (1GN)of et

ZHEY Y
A=4g0| ot ECu
LR 7S

* BATT Filtered
(e =tE

BATT H &)

* IGN_Filtered
(=0|=7}
M7 E IGN
M)

or

o7 Y

oUE2
[SMO1]

0!
r
o
ro

IBTol~ &40 sigst= 2t

« BATT ©&

o 7{L| Z(safety mechanism)2 ChS ot

. A7 0|0
==l BATT IpMQ =
& He BATT MM 0|
ol A=) 250ms O] 4}

X2 (debounce

CAN message
HE 2A=tK 2

5 3|) AlZh 244 100ms
o TEh ZtA: 50ms
g M QEmo|A R OF{L[H(safety mechanism) A AZLIHE[SMO1]9|

7| & tM 2 T AtgH(Technical safety requirements, TSR)2 CHaat ZHCh




HEE TSRO B | MY DUHZS S¢f BATTINY | 00|32 HESH
= 1 BATT MQS AZSD HZE Al CANS | (Microcontroller, MCU)
2HEE S SHMALO|H ZDE SBiCt . ADC =H
et LD AR AT 2 soms(@EE) - 2 BUHY
. DX AS A|RHA- + CAN &S(comm).
IGN on 0|2, 2000ms ZI} A|H AMad 71E AE
o IF HEE AlZH ZHA: 100ms Ml QIEmo|a
3|2

SW Ot™ @ T A2t (Software Safety Requirement, SSR)= e LI =
7|&QtH 7l E (Technical Safety Concept, TSC) 248 Edf 7|&M AR (TSRSl 732 2ldH
Zast SW7|s2| AHo| 2 EICH
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6.2. SW Ot QFArE

1.7/
- BAMo HEHHQl ATet LHES 7|&THCL
1.1. 25

- 2Mel FHO| el 7|&eto.

HO
> 0
g —
>
o
m
rir

80 3 f0{0f CHdl 7|=etet,

Ao

Al MO|| CHs{ 7|=3StCt.
131. &= B

- 1SO 26262, ~AZEQ0 A

2 Y FO: MISRA C:2004 5)
- AAAMOl AZEQIOl HEHE(E! 2i0lEZ2|) Es J|EF EE Y0 MEE
AZEQO HAEHERIS Sge fI7 AHI oA EE
=M H= EMHZ Eek ELKS|

14. 215 QIHHO0|A

- A" MAATHAOIAM FHolEl system interface, user interface S hardware
interface & F2I517| fIet 2ZEQIN @FAIEES T}

- C323t 22 2HKOo|AE 1Eotr)
. In-board communication interface (MCU <+ system elements)
: ECU connector « Software input variables(Ml £ AFEt2 HW-SW QI E{ T O] A
MO 2fsh FH|tE)

- 2 QHOOAYE Ch3at 242 &8 JSiM 2Tt
Interface signal 2| range(min, max), TH%l(unit), scaling, Interface function(API),
Hardware interface type(%il: SPI, UART &)

1.5.SW A H|<F

Sl 8 % 1 ek 281 Y, SWER §8 JIE 5)
HW ol 712X SHO| oEsts 2ZEQ0) Ol YTNS AYBE SY
o [=)




: SW interrupt service routine Of et X[2f At (Of: nesting 2| SX| &)
2l 2E M AP0l heap stack 2 XA O &)

2.SW 7|5 Q7FAtY
21.SW Z= 7

- SW 2TARO| Che ZEE OlBiS 57| I8 swol TEN 53
cheab 2o ARgol Jl=® 4 U
(SWel 2 REEY RE £k Jl5 PE)

:SW Q| LHE element 7t2| inter-connection
: SW platform 2| H& M &

22.SW 7|5 &MI((&T =H)

- System requirements specification Of L&l A[AH
I8 sw 7t MEsiofst= 4 7[s0l tiet 27ArEE Zsetth
- LE &€50] 7|=&0{0F StCf
» 4 SW 7|80 27E= 7S (functionality)
2 sw 7|50 f27Es s
speed)

signal resolution, algorithm execution

2 sw ™S RS ERE St= YUY HOoJHO| et 2FAR(O: data
source, input data name, data handling sequence, input processing timing)

0 ZH SW 7IS0lA MESHOF Sh= =3 HO|HOj| et 2FAR

c 2 SwW 7| sap EE AZE HE AFZ(Of: detection interval, execution
time, reaction time)

718t Q@FAZ(O: data/code security, data duplication, resource
consumption)

=& TSRID | ASIL TSR gt
221. SW 7ls

- SW 7|-7|-O| 7|'—0-|| [Hél; I-A-” _Q__T.I.Al-'é'l- YN YSkel N

o
o= o I'

Requirement ID

ASIL




Technical Safety
Upper | Requirements ID /

Layer ASIL
Reference

System Level

Design Reference

Requirement

Allocation Target

Verification Methods

2.3.Task 2t 2HEHO|A QFAIHZZ A L)
= process 2 FEEE E

g2HE0 oo 2FME S 7|SSACHERA

- SW 7t task f, Z task =& process 7t°
X

2d)
Requirement ID
System Level
Upper .
Requirements ID
Layer
System Level
Reference
Design Reference

Requirement

Requirement Status

Allocation Target

Verification Methods

3.SW QHH QAL
- e FAZTSRILERE ZEE Sw T @FARSSR)E 7=t
(ASLI, safety state, FTTI Of CHot YX|del |FX| ER)
Requirement ID

ASIL

Technical Safety
Upper Requirements ID

Layer / ASIL
Reference

System Level

Design Reference

Requirement

Allocation Target

Verification Methods




4.SW T+H/2E 2FAY
- SW /B 2HEE @ AL

—

7| =2tCt

~ mo

Calibration parameter name parameter address / data range / Z
parameter % value Of CH3H A
: Calibration parameter X-& 2H#(0: flashing method)0i| CHot @ TFAMY

Requirement ID

System Level

Upper .
Requirements ID
Layer
System Level
Reference

Design Reference

Requirement

Requirement Status

Allocation Target

Verification Methods

5. A 27AR
- SW AIHO| CHeE @FAtetS 7|&stet

—

- HEe d5s 18 g 5+ bk

. Static analysis criteria(%|: coding rule, complexity metrics, dangerous data
analysis &)

: SW code 0| LSt =H test coverage(Cl: branch coverage, MC/DC &)

DSW AIE 2HF0f CHSE 2T AFENO|: target environments A|E, host 24 Al

— (=]
5)

Requirement ID

System Level

Upper .
Requirements ID
Layer
System Level
Reference

Design Reference

Requirement

Requirement Status

Allocation Target

Verification Methods




ofzf 222 o9 2FANQ XEFTA QIHHOAMM AR AT ZLEHEY 7[s50| i
AAE +E0| QTAR J|2HRTAR TSRO of 248 S8 2ZEY 0| £T0|4 LRt
7158 M5tD SW AT FAr(SSR)Z =EdH= 2-FO0|Ct
08 44 AEEQO] Y £ F7| - 2ZmEY0| OHH QTA AS

Input Output
TSR Allocation Safety (e (NES: sw SSR
ID I Target | A | Mechanism OPIElxi 0}?||Ell7é| Function | ID =il —
5] 1E)
TSRO1 | Voltage Menitoring | Microcontraller B Vehicle Power | BATT Filtere | CAN signal BATT ME | SSRO1 | BATT ™2 =X O oM
o - ADC Monitoring d{Analog, | [Emor — 5% % BH 52 BATT MY E
over-voltage 3 measurement ____.-—-—[-SMaﬂ'_"’_AﬁETL Warnig] s 01V G E =H™& 1,
under voltage® = Tnput IGN_Filtered| =H Zto| 7|=Y e £t
Manitoring Digital) $|71|-+ O|SHats AER7H B

SQNQ 5-_6_! - EAT Colr;lrr_l. 250ms 0|4 K| 2E|= 24

rver warnin Y5leEm Basis =3 =
! 2E HEHof BICh
|nb:|:Ie Pover - Timing Constraints

- Timing Circuit IGN ZE] | sSR02 | IGN &Ef =& 7|52
Canstraints \\ =3 7= IGN onfoff MEf ZH&

- Fault detection (Cranking E8 AT ME AEE
time interval : / weh ZBoE D IGN on0]
250ms(continuau / 2_E}05ms ol4 S 5L B
9 \ AL, cranking $EE T

- Fault detection — | F—ls-—_mt- .
start point : IGN / - Timing constraints
on 01, 2000ms CAN SSRO3 | CAN =41 7|2 BATT
AL AE 715 error HE 2 Al CAN

i & £33 CAN signal(ECU

- Fault reaction
time interval : error) & A0 & 8
100me k.

- Timing censtraints

TSR.01 SOM SW 7|22 FH0F ot= 7|52 ChZat 2Lt

o UHY I MEAYZ U=
- BATT Y=Y & oY 7Is
e CANZ S 2TXOA 8
CIGN HENEE Il
o T AHE AEHH
- IGN on O|= 2000ms &1t A|HO| CAN &4 7|5
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2AF

TSR 7|Hte
SW7|ls &=

s
g

(SSR)2 CHZat 20| FolE[RALH.

& s
CAN S E3t CAN E4l CAN & S3dll CAN A= (ECU error)E XHEO|
2HXOIA 21 s Rl
- AZHA|2F: 100ms O[LH CAN BiA|X| H&
3 IGN &E] 53 7|52 IGN on/off HEf ZHS
1Y ds Soff AT AlE OfFE =QlstL, IGN on O]
AlZA: IGN on IGN &fER 2000ms Ol RX|Els 49 IYE 222
0|2, 2000ms 58 7ls THCESHCY
8t AId - AIZHEISE IGN on Z|% M AIESE, 50ms
ZtHO 2 |GN on/off AE ¢
Lt Sw 2t QT AFEH(SSR) BA
SW M e ALK SSR)Cl HAAlOl= 7|& QI E(TSO)t e @ FARE N sw HEHE Zto
YAIHQ QINRATE BHE S 2YiCh ofef #e AEUEE dYsta QUct
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H 26. SSR_01

ofl: SSR_01
« Software Safety Requirement 0] 01 ID & 7tX|&= 7|S0|2t=
SEOICE Ot Z0] Z-ddtAHLE @At AME0| Jtset ID &

Zpgetet.

Requirement ID

Of: ASIL B
« ST QFAFRO| ASILOf T3 7|=Stot.
. Technical TSR_01/ ASIL B
. Safety - TSRELH ZZE SSRO[7| 20| =Z& TSR IDE
Upper Requirements SNy i= g
Layer  : ID/ASIL
Reference System Level 0fl: Vehicle Power Monitoring [SMO01]
Design o A2E RN AN HEEE YOl i3 7E st

| Reference

O: BATT Mg 58 H #E 7|s2 BATT Y= 01V Hel=
— O HA %

, HENZt 250ms Ol X|&ZEl= HRE AEoH0F SHrt
Requirement o .
- Timing constraints

-- ZIEH 371 50ms 0|t

« 2t 20| TSRO == SSR2| UES 7|&StCt

FFst, B U0 7|E 4 (16.0vV, 7.0V)2 X=DfstAL O|HSt=

Oil: INP_Process_Logic, BATT_Monitoring

Allocation Target N
- « HE Yo ool AlE5k0f 7|=ottt.

Oil: Testing by fault injection

Verification Methods
- AT YO CHsl 7|=THC)

Sw et eAle M Ol of2fet

H 27. SRR_02

Requirement ID SSR_02

ASIL ASIL B

Upper Technical TSR_01, 05, 07, 10, 11, 12, 13, 14 / ASIL B
Layer Safety

Reference | Requirements
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| ID / ASIL

System Level
EDeﬁgn

! Reference

Requirement

Allocation Target

Verification Methods

H 28. SSR_03

Requirement ID

ASIL

. Technical

Safety
Upper
L ID / ASIL

Reference |

Layer
System

Level Design

! Reference

Requirement

Allocation Target

Verification Methods

6.3.

IGN &Ei ZH 7|52 IGN on/off &Ef =
2E =0I5l0, IGN on 0] 2000ms 0|4 RX| =& &

Requirements

- Timing constraints : IGN on Z|Z& 24 A[EEH, 50ms
UASZ IGN on/off HE =Y

INP_Process_Logic

gt g Al

SSR_03

ASIL B

TSR_01

ANgHE 2L EHE [SMO1]

CAN 54l 7|52 BATT error H& 24 A, CAN 2 S8l CAN

signal (ECU error)= AtZ0| TS otrt,

- AZtH[2E: 100ms O[LH CAN message ™&

CAN_Manager, CAN_Driver

S =
Zg T Al

oot

HW-SW QIE{H| O] A A

7k HW-sw I HO|A~ M HEE
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1. HW 72

-V ER:

M

F 0l

rc
b

Het LHE

o
N
>
o
n

- EAMe =Hof oo 7|=etot.
1.2.80] 8 9%fof J9

- MO AEElE 80 3 ofolof CHo 7|=Ttot.

13. &% 2N
- HZREE EAMO CHE 7|&3tCt.
14. 5%

- O &€58 185t Steq|of HX| E8& of=sttt
: MCU model
: X|/l%]= HW peripheral
1.5.HW =5 C}O[O{ 1~ (HW Block Diagram)
- TEEE AEethh

1.6. ECU AH4YEHQI HW LHE HZ|HE Zio] AA =

Connector HW element SW
Interface - - - )
. . Signal .. HW ID | MCU Pin Pin Register | = Variable
Pin No. | Pin Desc. Circuit Direction
Type / Name No. Name Name Name

2.MCU/IC ¥ E&
2.1. #EBoot)H &% = E(Operating Modes)

S
- AMCURICe RE EE 8 % 2E

g 7l=¢rt
2.1.1. 2E = (Boot Mode)
Exit Applicable
Mode name Mode description Entrance Trigger
Condition (Y/N)
2.1.2. &% EE(Operating Mode)
Mode configuration method Applicable
Mode name Purpose of mod
(incl. REG, HW-jumper) (Y/N)

2.2. 23 M (Clock Configuration)




- O €58 7|ssttt
4 MCU R Ice & 2S UEiSHY] fIeh HW TR0 E (0 HW 2| X[ A E
L= HW pin 27, PLL Lt2t0[H)
23 M4 AA(clock generation source)l| HE(Ol: LA0|H 28 £k)
0 28 % FHEK|(peripherals)E 9Tt 24 MCU E= IC 2 O]&%Ql
e 28 £
3MeEl 28 EE
Memory Area
Start Addr. Size (KB) Description / Constraints
Name
4. =8 HX|(Peripheral) 2478 HE
41.MCU/IC FH FA| 2
MCUY/IC Peripheral Assighment
Category Channel Assigned to Purpose / Note
42 . FH R MEAE
- AEE-9 AL EE SEHY MO Z2IB(O: ClHO[A  EZ2}0|Hf)2
WEE R@ot7| {8l F=H Zxof chst 482 7|&5h= AO|Ch
No | Peripheral Registe Init Configuration
Address Description
Name r ID Value Value
5. QHm Ol 2|2 &4
- Og €58 7|esto;.
HW QIHTEO|& 2|2 AEH
D229 (O Mz 2UY, ESP B3, LO0|= EHEY, §)
ATEQO i SN 12 &[0{0st=s 2= 2tHEE QEEO|A 32
£4
HW interface Purpose of interface Description
circuit ID (HW




block ID) circuit

Lt ECU H4YH QIE{mo|A

ECU HHYHQ} HW W& AZ|HE 7t9

i
==
T

Connector
Interfac .
Pin Signal & circuit : i Register Directio SW Variable Name
Desc Type Name n
Analo
HWEO VSUP_REA
1 BATT | g Yes 4 23 VSUP b Input RINP_BATT
(Power)
Analog
HWEO GPIO GPIO3_RE
2 IGN (Signa | Yes 25 Input RINP_IGN
| 4 3 G
)

Pin No.: ECU HHYES| ZF AHYEO| siTst= MEX}
Pin description: Pin O|&
Signal Type: Analog, PWM, CAN message, LIN message, &.

Interface circuit; ECU H4YEQI MCU EE= CHE |C ALO|Q] QIHHO|A 3|27t EXfste 4
QIHHO|A 3|Z29| HW AlEXIE 7| %tCt.

HW ID / Name: 2f HW Y2|HESO| AHEX} 8 O|F& 7| ¥gtC}
MCU Pin No.. MCU EE= IC 2| Zt pin 52| AEXAE 7| otT}
Pin Name: MCU =+ 1C 2| 2} pin name 2 7| & 3tCt,

Register Name: MCU EE+= IC 2| pin
O|EZ 7I¥StALL iE0| @l= R0 = "N/A'Z HA|THL

Direction: MCU EE+& IC 2| ZHHOM A= S HAIX[S] 2Ek(In / Out / Bi-directional)2
HA|DHC}

SW variable Name: SW B+=3Z AR50 SwW T H(entry point)2 7|=2HC}
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« HW 24 BMAMet sw 7 MM Atole]

C} MCU/IC ¥™ ®E

e HE@Boot) ¥ X 2
ZtMCU R IC of #E 2E 9 F&F
= L8O Chot HXE HAIDHCH

22t (consistency)2 R XIBHC},

(Operating Modes)

4 O
_I_I

o
[m
i
N
>

SICE SHERIO 2AH BMAMO| EXSts B

e FE KL (Boot Mode)
Exit Applicable
Mode description Entrance Trigger o o
Condition 7\
Single o U,
o Mo flash memory 2 & & FAB, ABS pin 882 [ME N/A Y
chip Mode
Serial ) ) ) °
- serial device 2 28 & FAB, ABS pin 882 & N/A N
00
« Mode name: 2} MCU 2 IC2| 2E HE AEHX}

+ Mode description: Zt £E RE0| LCf
* Entrance Trigger:

=
7I-_'_

« Exit condition: 4

5 7rEEst

—

E Zcof ofet 32 £

29

HE DEE JjASH= EE2|AH A

Z(exit conditions)S 7|&$HC}.

. Applicable: 2E QEJHW NE0 M85 Z2 "Y' = "N'E EAISICHYEIHOZ HW

HMEE MCU EE IC2 RE RE ZEE XYSIEE MAEX Y¥erh

- RbMSH HE EE MCU/IC HIOJEAIEN HYE AmS y|sste A HEX ot 2§29
SH2 sw AX|LIO0|H EEHEQ OsHE HBSshs ZOICh LS AL, HW HOIEAIE 24
EE HW M YAMO Chet BEE EAISHC
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® I XML (Operating mode)

Mode configuration method Applicable

Purpose of mode : : !
(incl. REG, HW-jumper 3 (Y/N)

Default Normal Operation Power on 2|4 O|%, 7|2 % RE Y

MCU sleep pin Of active high €17} &
X1 key-off ALENO A PP X -

2 E3 At M
Sleep ECU 7| A ©X] SWE ES SIeepﬁ:twann_REG =3 Y
=3

* Mode name: Z MCU Sl IC 9] &% B E AlHX}
« Purpose of mode: 2 &2 ZEO| =X0| Cigt Ztest 49

+ Mode configuration method: 2} &2 RE0| Cist E2|AHE(Triggering) E= Y ZAS
7| =3tk

* Applicable: % EEZF HW M ZE0| H &&= 4% "Y' & "N'E HASICHYEHEE, HW
MBS MCU & ICe 2E 5% REE X|YSI=2 MAE[X| g=Ch

« AbMlg SE = MCU/IC HIOIHAIES 2FE
SH2 sw AXLIooA ==X O MEot= A
x

= 71—

e HW AA TEAMAO| CiSH RtEE FA|BICL

e 22 M¥(Clock Configuration)

Ct

1][o]
0ot

122 7|avict

—

. 7I- MCU E|I IC O| EKI- %E-IQ MEHS |. | _?_l'é;l- HW I|_|-E_|-I:I|E-i

1= ="

Of: HW |X|AE = HW pin A7, PLL It2t0|H

mju

o M AA(clock generation source)l| HE

[eNe]
of: 2H20lE 23 %= (Oscillator clock speed)

kU

of

1]l

£ 5! FBZEK|(peripherals)E 918t 24t MCU E£+& IC2| O|¢HQl W& 28 /&
« XMt BE = MCU/IC HIO[HA|EO HFE AHZ 7|5t A2 MEX| $Ct &2
=0l =X SwW AXL|ojofA ZZEQl O|SHE MBS

HOIHAIE M =& HW 22 FAMAMo| Cthet =S EAITH

rr
Y
o
Iul
el
fo
rot
oy
4o
T
=
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gt M2z 29 3=

Start Addr. Size (KB) Memory Area Name Description / Constraints
0x0000_0000 Xx FLASHO NOR FLASH
0x1000_0000 Xx FLASH1 NAND FLASH
0x4000_0000 Xx SRAMO SRAM (66MHz)
OxFFFF_0000 Xx Config. Register

HW 27 2EolM 2t oize| X[ 7+& mZel 37t W 48 7|&3ch sw oz o
Chet "ol(ol: 2= A9, HojlH ¥Y &) 7|&ste A HEA Qich 2 HEO FH2 sw
AXILIAAH H22] E(memory map)s M-S ZAO|Ct L3t Z2, HW HIO|HAIE 2AM
= HW A BAM Aol CHSH EXE mA|SCH

Of. FHZEXK|(Peripheral) 27 HE

MCU/IC Peripheral Assignment
: Chann E : %
Category | I ; Assigned to ! Purpose / Note
P el ;
0 Driver switch 1 ECO mode detection
1
Interrupt
2
3 Reserved Timer 11} 3/
0 Reserved
1 Reserved
Timer
2
3 OS core time tick OS clock tick generation
Watchdog Timer
0
DMA
1
FlexRAY -
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0 P-CAN P-CAN networking

CAN

1 B-CAN B-CAN networking
LIN -

0
ADC

Sine Wave Generator 0

0 Serial FLASH ROM

SPI
1 DC-DC converter

+ Category: CH2o| ZIH1E|ES 1250 FHHYKES 2FSICH AHYE / EIO|H FHREH /
E HEQYIAE st FH X E /in-board HEXIE It TH HX|E /ADC, S

* Channel: = FX|= & 71 ME2 #8E + UL

* Assigned to: MCU = IC2| FH FX|= WE SW(O: HW E[O|H 32t OS =
tick)) £ 2F HW AZ|HE(0: ADCO 2 Accel. position sensor)0f| &H2HE 4= QUCH

* Purpose: =8 TX|Z9| X

« MCU/IC HIOJHAIEO| 7|&E HE Es ATl MEAZES 7|&ste A2 HEKX @4t

2ot 32, HW 24 MM E£= sw 274 FAMAO| Ciet §=E EA[SCH

« HW H 9o 2 ZRE|& Peripheral resource 21X &7t B || 0{OF S},

= OIE/IA Mo Z2I(O: ClHo|A E2t0|H)2|

| Chet @8& 7|&dts AOICE 2= FH FX|of ot 2=

otoHEE Zled 2= Qe 4 ECUu R IC o SHE SEHES EBsts 7| (init
o d

. HW HIOIHAIE EAM E= HW 24 Ij:')\1|)\101| Chet

Peripheral : Registe i 1 Configuratio Description

Name r ID n Value (Meaning)
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1 Interrupt ISR B+0x010 0x0000 R only -

CEPCFRO B+0x014 0x0000 - -

Mask

- ECH interrupt must be
IMR B+0x020 0x0000 0x0001 disabled to assure

execution of boot

sequence

MCU & IC o SHIE S3g B30ty Uo| BRMHEOI0 o) HW HXIAE M3

JET 7[&eth

64. SW OF7|5X AHA

7k sw OrZ[EIN 27 BMAM BEE

H 30.SW OH7|HIN EA MM HEE
7t e
- BMO HERH QI AT &S 7|&TtiTt
1.1. 545
- =M FHO| s 7=tk
1.2. 801 & °fof FHe
- =M AEE= 801 A Fo{0f T3 7|=%Hot
13. 8= EAM
- HZE= MO oisl 7|=etot
14, 7+=

- SW component list Off H2|El K| software component 20| H7|Z|0{0F &

- UML class diagram 2| At&S &3t

- Middle ware, device driver 2t Z& hardware dependent software
component = Z0| HE7|&{of &t

- 7|59t #E software component O A ASIL O] E7|E|0{0} &t

1.5. SW components list

Component Component Name Component Type ASIL
ID
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1.6.8 A

1.6.1. A B CHO|O{ O3

SW Requirements

IDs
(SSRID =

It '6'I-)

Note

sd [Sequence] Dynamic View [Dynamic View]

cox Background?
TASK_Manager

Entry_Func_BATT_Monitoring()

cox ASK2? cox ASK2? cox ommonlLib?
BATT_Monitoring INP_Process_Lagic ID_Driver
loop
N eFunc_BATT_Measure(iFilter_Type.
[5 Times] iCount) :Measured_Value eFunc_ADC_Read(i_channel)
—‘I:—l :Read_Result r
| T

Gv_CAN_TX_Signal_BATT()

17. 2|48 AFEE
2

Zt SW component & 27E[= HW XS H7

Compone
nt ID

Component .
Required Resources
Name

SW REQ. ID
(Incl.
SSR/ASIL)

Lt. SW Task Structure

2.1. Task List

SW task(process)Zt2| interaction/dependency £ &2|
ChE g=2 Folotrt

: KX SW task list

: 2k task O CHSE AA AP Bl task 7F2| communication AFYF

Task ID

Priority Execution Time Execution

Member of Task




Interval

2.2. Task HA|

- Task switching Z=Z1(%|: allocated time slot expired, §78

interrupt 28 &)

- AAHEE HERO: Round Robin, First come first served &)

- Inter-task communication Z'#(0: flag, message box, semaphore &)

- Task 7t At 29

- SW partitioning S°8(0l: memory protection H&f &)

SW Requirements IDs
(Incl. SSR ID)

Note

C}. SW Components AHA]
- 2} SW component 2| QIEH0[A B 7|58 FQ
- Ol e g=8 g = US
: 81 SW component 9| 7|&
: Input/output data
Sl SW component & #d38t= SW unit &5
- Sl SW component 2| control/data dependency

3.1. SW Component O|&: [component O|&]

311. 7|8
Component Name Component ID
ASIL Related SW

Requirements

Purpose of the

component

Functionality

3.1.2. Input Data

Input Data Value Range /
Data Type . Input Type
Name Unit

Description

3.1.3. Output Data

Output Data Data Type Value Output Type

Description




Name

Range / Unit

3.1.4. Internal Software Units List

No | Unit Name (Function Function description
Prototype)
2t 7IEt
- 7] o|eof Eo3t LfE YA|( O: memory map & )
Lt. Sw Ot7[EIX MEY=

HE 31.SW Of7|EIN AME =

58 | s 4
Software structure
including its hierarchical SW X OF|HNE Sof #HE
levels
The logical sequence of SW EA OF7|HX A sequence diagram 0| 2|3H
data processing HHE
The data types and their Mg sw HEHE MY A HYHS AAS Sl
Static | characteristics HolH
Design | External interfaces of the W oW HZUE APS E8) Mol
Aspect | software components
The external interfaces of . o =
Hardware software interface At¥2 Sl Mol
the software
The constraints including
the scope of the
architecture and external
dependencies
Dynam o , #% =& sw 7|5 & 5% =& sw 7|50 2|
Functionality and behavior
ic ol
Design | The control flow and ) o =+
Sequence diagram H Task & AtY=2 Sl HolE
Aspect | concurrency of processes
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The data flow between

SW A Ot7|ElX, sequence diagram = Sl EHE
the software components

The data flow at external System design specification =&0|A E3E (1SO
interfaces 26262 — 6, 7.2 General 2| Note & =xX)

Temporal constraints -

|
7 SW 7ISTH sw HEHEE MZ 11 9 BAZL ofE 4 7| WROICh math, MY sw
HEHE BHON sw HEHE LjRo| THE00F o 7|5 U /EY RAS YOFORH
ok9] £ SWISI sw HEHE 7ho| MRS BB 4 9t

S_FuncO1 SWEO1

S_Func02 > SWEO2

4

S_Func03 SWEO3




H 32. AZEQO HAZEE

I'_L

E 2|AE

Component Name Component Type ASIL

Application level component /
SWEQ02 BATT_Monitoring B

New development

Component ID

Application level component /
SWE04 CAN_Manager B

New development

Application level component /
SWEO3 CAN_Driver B

New development

+ Component ID/Component Name: SW ZZEHEQ| AHX} Gl O]

o

+ Component Type: New development, Legacy or COTs. Application level component or Basis

level component(0fl: AUTOSR BSW, device driver, middle ware &)

« ASIL: SW ZEHEQ| ASIL S5HE SW HAEHE ZHE software safety requirement 2|

ASIL 52 E‘o:' coexistence criteria Of [}2} A™EICt)

2t N O7[EXN 24

SW HE O|HKE sw WEHE 2AEZ o|ge) THY 4 UCh Sw HEHE alrEs
JlEHoR HEHES IS, Y JI5S 2¥ey| A U e, o 75 +uS 5 5
MEE TYEC 0 Y/EE BAS GFHORN J|EHQl sw N op|HNel xore Hol

~
S
=2d A 7[sATM 275t= Ot7|HA

r

AL

T4 Z(0: independence, freedom form interference)

b=
=
I'-Y-
=

2
>

OF Atgt(Ofl: fault detection time
interval, fault reaction time interval)0il CHEF XMetd 2MS Sof sw X oH7|HN = %

s¥E 4 Ak

SW 8 oF[ENE Zlsotd EA 18N s o 240 oot S2% ¥ JE=

3
HELE sw Y Of7|HXel Bl @4= Cf31h ZL.
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H 33.SW MH Oot7|HXO| HEH 94

I g |2
o OH MAHLES T78%t= Sw ZEHEE
SwW §H O7|HNE SHLoR B[l AFAA o J|s A
oW HEHE Td5t= sSw AEHE Hl QA O 7|52 General
o Function O|2}= 0|22 ZtaFst 0] US.
2t SwW HEHETL O Task of 79400
Task &
2HE
SW Bl =F0| data flow £ SW ME HAE
Data fi Soff At 2 = A2l o 2N ™S
ata flow -
M E 2 +=F9 dataflow 2 52 & &
SW AEHE JE=
o] ¥= e N S= A=
- Control flow SW HEHE L] g 710 3 E A=
X
e SW HZHE 7to| =& HI|Z[X| &2
2HA|
Task 7t Mg ms Task 7t2] MY YE SES #HY
SxbubAl | EX MR Sequence diagram 2 &3 BE = US.
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O3 46. SW EA Ot7|EHIX OfA|

TASK1 (10ms) / 4ms TASK2 (10ms) / 2ms

Rain & HEEER

MF_Switch error S &,
Wiper M/F switch 35 HEY 2438

| On/off 230
CHO EE BE
| Lo/HI 20|
S EFEET
MF_Switch :
l a7 Uy Fge

Wiper M/F Switch 22
Y HE, MF Switch Voltage BE

Relay test F/B
"y =

On/off 20|
HoO =5 E&
Lo/HI 230]
HY 28 I

onjoff 20| Hof 4=
E%g;woff Lo/HI E3jjo] HOf ¢z

AZEYOl BN oI I Al FolARS chem 2

SZEQO HEHE Z|AE0 FolE TH 2ZEQO HEHESO| B7|E0{0F otot

UML 22l CHO|0{ & (class diagram)2| AMES HESiCL

+ Middle ware, device driver 2t Z2 SIEQI0f #H HEHEZSO| Z0| B7|Z|0{0F BHC}.

« ASILO| EYElE AZEQY HEHEO| B2 ASILO| B7|Z|0{0F L}

o 549 24

|'% Ol®+&= UML 2| Sequence diagram O EolEl H7|Y E£&= 55 T2

LR EERELE

oA
H
mujn
H
rot

~

ot
1



T2 47. Sequence diagram ZH4 Ol A|

sd [Sequence] Dynamic View [Dynamic View]

Background
TASK_Manager BATT_Monitoring INP_Process_Logic |D_Driver

Entry_Func_BATT_Monitoring()

loop
- eFunc_BATT_Measure(iFilter_Type.
[5 Times] iCount) :Measured_Value eFunc_ADC_Read(i_channel)

"[} :Read_Result D

Gv_CAN_TX_Signal_BATT()

H. AZEQO| Task Structure =2
Task o] &= CHSt 22 MEE Z3ol{of ohCt,
« Task A®HX}

o Zt task O] A& ZtZ(time interval)

L]
N
—
O
(%]
=~
|0
A
gt
>
Y
©
b3
D
s
e
=
o
S
=
3
(0]
o
C
=
Q
=
o
=)
N—r

CTask ] 4 A U SH2U(SH, A

1

0%
oo

AAZEY| FP)

Execution

Task ID Priority . Execution Time | | Member of Task
E 5 Interval

4ms 20ms General Function

Task1

w
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Task2 1 4ms 20ms Safety Task — BATT monitoring
Task3 2 2ms 10ms Safety Task - Communication
o SW S YO W2} interrupt service routine & Y& 9| task 2 ZHFE = US

« OS & scheduler 7t §iAHLE EE= TH 2ZEQO{7L 1742 task 2 TdEl= ER0 L

Zdol dast
Sequence diagram 2 Ct& 2=0 CishA H7|E|O{0F BiCt.

23 48. Task 7+ 2 Of|A

Time Max.

Task D Time Description

Interval )

Duration 112|3|4|5|6|7|8]|9|10]i1|12|13]14]15|18|17 18)19]20

Taskl | 20ms 4dms  |General Function Max. 4ms Max. 4ms
Task2 | 20ms dms | Safety Task - Wiper Control
Task3 | 10ms 2ms  |Safety Task - Communication
Taskd | 40ms 2ms | Safety Task - Monitoring

ATEQYO HH 07| T Al FONLE T8 2

+ OS = scheduler 7t QiALE = M AZE 07t 1749] task 2 +
X

-

C}.

2O el interrupt service routine & Y&2| task 2 7tFE 5+ UCH

0x
H
rir
ox
40
=2
|.|-|

A go| ZastLt.
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7|50 ZHHOIM MY BigE SW AEZUHE 79| interference & 22 Z £ U= FR Q40
SiEtetch 2t Moo e ME SW HEHEQ IS e SwW AEHEE HoEozZM

freedom from interference X independence £ Xliote 012 Al#g 5 QIC}

s Mo osw EH sie M9 siE MY oY dY ) ok
H9 H=0| | Of7|ElAete| BT} JHE | EH0| =0 2Ed
Ol Data | 2tAd = A= us e  US 2re | OR
- type wel 7 | SwW SW
Hel o AEXHEO | HAZHEQ]
N el | AR A Xt
o[g|

Re MY Hes SW ZH 20| ®#7|E data B2 T 1 | O|&el HELQ mapping HAE
o
L=}

sw g8 =7 2 7Y YEE EF BUOHA| HYUtE

SW HEHE JMEAA Y &2 Cha1t ZCh

« 2 sw HEHEQS| QIHHO|A | VSS

okl

9|
« Y sw HEHEQ| 7|5 A input/output data 2|
« i Sw HEHEE FMS= SWunit 2= FQ

« ol sw HEZHEQ| control/data dependency & 2|

SW HEHE JMEA A= thSa 2t

182



Software Component Name: [BATT_Monitoring]

® Functionality

Component o Component
BATT_Monitoring SWE02
Name ID
Related SW
ASIL ASIL B SSR_01

Requirements

Purpose of the

component

- ADC band gap M &Y 7t

- IGN HEf "EE (Global)

By 2%
Functionality - BATT > 16.0 — Over-voltage
- BATT < 7.0 — Under-voltage

=
=9

- BATT error @& (Global)
- HW reset

® Input Data

Input Data ~ Value Range ; -
R Data Type / Unit i Input Type Description
BATT VOLT IN | U_INT_8 0x0 - 0x255 Function Call | BATT voltage
P (OV - 48V) Parameter (EHE = 2
(Entry
function)
CRANK STATU | U_INT_8 OxFE: Off Global Cranking &=
S 0x7F: variable HE (Global)
Cranking
completed
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-

g Al FolAt2 a3t Z

ct.

+ Functional call parameter, =l global variable, Et software component X task 7t &4l5tE=

message, S8 HW register 2| 2t S0/ Input data 2 ZFE £+ US.

« 28 Al input data 2| address & B7|& &= UZ (57 address 2 DH|OF St= ZL. Of:

calibration data)

® Output Data

Output Data

Data Type Value Range / Unit Output Type Description

Name e
BATT_STATUS U_INT_ 8 OxFO: In range Global BATT error &
0xOA: Over-voltage | Vvariable (Global)

0x0D: Under voltage
SET_REG_RST U_INT_8 OxF1: HW reset HW register HW reset

g Al FolAte2 ChEZa 2Lt

+ Functional call return value, 3ilE software component 7} ©Z3}= global variable, El software

component EE= task 2 M&SHE message S2 output data 2 ZHFE = US.
« 29 Al input data 2| address & 7| = UAZ (EF address 2 LY OF St= E2)
® Internal Software Units List

Unit Name
Function description

(Function Prototype)

1T 1 Ulnt8 BATT 582 {8t MCU register ¢t 278 &=

ADC_Config_BATT(Void) Return value

- OxF1: configuration OK

- 0x1C: configuration fail

2 | Uint8 MCU 2| ADC peripheral £ &3l BATT HYS HE5t1
ADC_Read_BATT(Void) =8 w0l Cheh SW filtering =& =, ¢S et &

Return value

- 0x01 ~ OxFE: & 2t (OV ~ 48V)
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- 0x00: ADC fault (short to GND)
- OxFF: ADC fault (internal failure)

3 Uint8
BATT_Volt_Check(U_INT_8
BATT_VOLT_INP)

ZdE ADC 22 S overvoltage, under-voltage
Yot g Z2oE write ot g

Return value
- OxF1: BATT ok (in-range)

- 0x1C: BATT failure - over voltage

- Ox1A: BATT failure - under voltage

=

6.5. QAMEN
7l Sw StHEM HEZEE
1.7
- Mo MEtEQl ATHet LHEE 7=ttt
1.1. 2%
- EXMo ZH0f s 7|&%tot.
12. 80 9 20 Ho
- BN AtEElE 20 % 20{0f CHs 7|=stct
13.&8x 2M
- HREE EAO CHS| 7|& 3ot
2.SW Ot EAM
2.1.SW Ot7[HN 2| QHHE A
- Y9N BM = EN BN HEE 7|astnt
2.2.SW AMEAM HXt
- AIZEQIO IFE E(failure mode) A&
- ADEQIO| DFBEOl EXY 0l Al
- AIDEQOf DXDEZ QI AR Ysk Al
- oM™ HIALES =OHE EIt
23. 0FRC Ald
Failure mode Al
HE =& Hl 1
HFEH
oHd
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L} SW Of|ElX| 0| QHHEA

A2TZEQOE A|AEA I (systematic failure)0| LUMSDZ FEN EBEMUHI0 HE
7tsstet @ Ols 83X FTA, HAZOP F8H ETA, ¥8X FMEA S0| QUCH HAZOP ETA,
2 oH FTA 2 HEH

240 HEH 24

AL
Ar %

1
o
FMEA 52 & p
=& (inductive analysis) & top-down Aoz EFE £ QICt AY

olAlE Cis1t ZEt

A (deductive analysis) & bottom u

=) = u] L} =
' UreE) a8 o) Doy
LE a2 1% 2% 8 = g
HEHH by anmm anols (HT’)! mee 0 cmpuwy | M [wen 22 bt Top
=" - = Asy | %) |
#3d l 01 | does | 943ddg | 500 AE 45 20009 | ¥34dig 7Is 24 X
QlgfaolA 28 43 20004l U 23 44 0 0 1
€2 | 20uFiXe |2 0lZ R 5000 £E K3 E | EEREEET 0 0 05
28 i3 000l fearT 2 zolz - seC UMY, © 088 | 0045
| 1 | ek
NAE [ cs | 0uFizE | sV RHOER | 250 28 47 1000%] | weu 78 B2 0 [} 025 = ot
- 8y
HolA2 BEHM A4 B 33 B7 ConkuiSignt
8|8 0I5 Kot 715 B2t Failure [opmm
28 K3l N00%| | oVEN BT MCUTSES | O o |2 2
u
e
I AOASW_CONP 8% 4z BOE, o 5
UpP Az 33 B BHE
- R AWK UMY
Ui stolz| Mol 715 B 7ts
o] RLY
= ” ||mm
R1 [ GOS/EH | CANHA B | 0900 QE M 40.00% ] | CAN 2 2O O AL 0 1 0
gis Hgst CANSU SR e ted - 1
| FLEE ‘
EZzE CEY | B X | e |
R GOR/EH | CANHATY | 0900 22 i3l 4000%] [ CaN st B2 TR 44 . 0 1 0 L
gis A CANBU SR e ted - ks
Iﬁz ek i
[ ) sooo] | 2% 2y gig
RVi | #Elas | ESDEE | 250 L8 M7 100,00 |.m§*-;[s 2 80l A 1 0
Jesugn ;
€6 220pF/A M| ElOl QLTA | 0.700 2E M2 70004 JUNSH 75 A B 4B © 1 0
29 o 4 871
L FEYTA 10, m%ﬂ LNZHESRE o d4u: 0 1 0
ralre An Ann =T A o v
Deductive Analysis (Bottom Up) Inductive Analysis (Top Down)
o = ASHA
C. SwW QI EA F=HHK}
A IL AZ=0O| O HAMo| 24 O HA Al HIH EOo 7t
2T EQY +=Fo| AMEMOl FH 5l FAMY, WY 52 otefet ZCt



« Software 7+’d 824 & safety related parts 2 non-safety related
parts & T4

» Systematic faults 5! random HW faults 0| CH3} safety mechanism 2]
ritdE 45

« IS AN REHE A= software design TS X|

rio

SHC}

—

+ Software architectural design

- BEH M4 =F9| 24 =
HHEN W™K = O3t 20t
« 2T EQ|0] DD E (failure mode) AE
« AZEQIO NFREO FHXY QI AY
« ATEQ0f UFPEZ QIS XY FgF Ald

- o FHLIZS 2ty ot

2h. SW 1% 2 E(failure mode) AIH
SW £ =2 &2 STHE 7HNH = 9A OYdS 7] 20 HW °F Z0] Hyst
HHZ 0|85 failure mode & E=E5H7| O{H2 E42 =Lt SHXATE 249 Lad |X|
sl M A X Ql(systematic manner) failure mode =& HH0| 77| W{E0, CHSot Z
SOl M2 HESICHL
H 36.SW 1E ZC Ald
Failure mode 4| W | AW 2E |
Mandatory HAZOP (Hazard and operability)2| HEHOZ
SHARD (Software Hazard L . .
. software 0 &&3%t=0 et guideword
Analysis) —o .
T2 M3%Ct
Optional AAATON  XF WS ARE
SW failure modes HIE= SW failure mode 2| ZHTIOZ,
database failure mode O CH$F FIHXQI  EfAQ]
Z2ast 42 MEstirt
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OF. SHARD g &

CHZ2 SHARD guidewords £ O|83%10] £% SW component 2| failure mode & AHstE

IHgs oAlZ EoECE

1) Sw HEHEO Cigt Zof of x|
* Component Name: Actuator F/B acquisition
+ Component Functionality

MCU 2| ADC & O|&3t Actuator 2| F/B MU S FH (F™F7| 50ms)

k1
El

F/B Mt Zt0| 33V ELCF 2 Z2, "Mode A'2}

Ty

IHESkn, 3.3V ELF A2 A9 "Mode B"2t1

« Component 2| 23 @4

: ADC F/B voltage

« Component 2| 3 224

- Actuator Mode TN Zk

2) Actuator F/B acquisition HEHEO| SHARD guidewords & &%+ A1}
H 37. Actuator F/B acquisition HEHEO| SHARD guidewords &-& A1}

SHARD
Guidewords '
Omission Actuator F/B &2 X %Z (&FH

o =8 =7h

SW Component

Commission shEAre Slg
Actuator F/B acquisition
Early siEAre Sl
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Late SHEALE S

Coarse F/B M2 3.3V 0|4 #f2 Mode B 2t T
= 33v 0|2 2 Mode A2t THY

Subtle SHEALE S

H. SW 1% ZE G O|EH| 0] A(SW failure mode database)

Oz HE= SWOA

H 38 SW DA DE [HO|EHOo|A

SW Component l

Functional failure

modes

Faulty

functionality

%= QU= DE D E(failure mode)dl CHSY 7|&dta QUCH

Description
SSR O] complete S}X| %S
SSR Of un-written assumption O] Z=Xxjj&t
SSR ZHOf| conflict 7t =Xzt

SW &0f o|=3IX| %2 extra functionality 7} EXigt

Faulty timing

27 E|= operation O| too early ==+ too late SH|
Tl E
Timer 2| 2{0] H& AALL XA 2FE

SW HA Y 9EBIX| &2 race condition O] EXY

Faulty sequence

or order

Q7 E|= operation 0] F2|&El &AM (required
order)& X|7[X| =gt

ST E|E= state transition O] incorrect &
Dead state 7} =X

Orphan state 7t {2} (orphan state &
MENO A parent state 7} SZE)
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Faulty data

EX SW ZE0| incorrect format 2| data & AMAst
Data format 2 correct StX|2F data 2Ol

incorrect &

Accuracy requirements 7} & tight StALE HF
tight SHX| @&

Faulty error

XAl SW failure EE= HW failure Off Ci$t detection

detection Ay
LS failure 25 E recovery & If
False alarm False alarm 2

Faulty error

handling

Device error FA|

Interface failure

modes

Faulty
communication

and processing

Loss of network connection

Congested network

Processing ot7| I3l 78 ZELH O B2 resource
ne

Incorrect command

No command

Too many command (processing capacity 221

Faulty COTs COTs command 7} wrong verion &
interface Incorrect COTs command

Incorrect input to COTs command &
Faulty OS
interface

OS command fault

Faulty database
interface

Database access/handling fault
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M2 ATEQON Of7|HIN HAE CHe2Z BHCE Microcontroller Block LHE0fl

HAZ HEA|Zl ADC(IES|0]), BATT Monitor 7} £ACHAO|ICH BATT Monitor =

ZHEHEO|MH, ADC & BATT Monitor 0 2Jsff ZLIHE &&= SLER0 HZHEO|LCE

&
3.
o
[0

Vehicle B+ |

Vehicle B+

Monitor Mare Change Request

F/B Signals

VBAT (Filtered)

Microcontroller Block o) QtHE A CHit AZEQ O HEUE

General Funclion Request

Mede
Change
General | Reauest
Function ' Safety
Mode ano.' Function
(Safety

Control)

juawabeuey
apoy waishs

Intended Block

Intended Block

Sensor Power

Sensor 1
- RAW Signal

Intended Block Power

External
Element

W
Logic

Signal (MCU Irternal} /
» Mon safety related
Signal (MCU Internal)



System element of safety Polential Effects of Failure \ﬁoftion Current Safety Mechansim Analysis Results
Polential Failure Potential
] Mode(NO/UA/Coar Casuse(s) | Detection / Failure
Hement | \gy, | Functions/ | " cubtle) | Local-Module Level |  Global-ECU Level | S | S8 of e | ControlfProcess | M | oM |verdict|  Not®/
Name signals 01 | 02 measureR|2)) Avoidance Required Revision
Converting
12VPower(Vs ECU deactivation
BATT-ADC s, faultivomal, limited ; SG01, SGo22E
W Onl B [VRAD " out (no operation, amy oz
( ) converting CRErAON raNGE=0UL) o) communication) ==
of range)
Clock ADC reference
- 7] 7
Converting fault(Out |ECURAY, DR 48 Ffect= % & oo Random | ADC health pﬂou-\frmrcr.uotcause f
of range—normal, |2 2 &out of (E‘.?—*‘EEEGSZOTOZ 2= o | o HW failure | check(SMO5) M -Ecrc;c;momtoring
limited operation  |range MEHOIM ECU FE (., ;rhﬂlir]_ if“ - ADC Rt |-Band-gap reference 05 \DDAG O dJ
range) AE) === =) failure voltage check = under
voltage monitoring
+88
. .
BA]T ame HE :I.:—ermr(NDrrﬂa\, ECU dga(twatlon(m 5601, SGooRE
Monitor N P Limited operation  |operation, i o
(Logic) = 8% range—out of range) |noLMcommunication) @ ==
BATT ZLIE 2 RtA
7 2|5t
EZerror(out of ECU MY ATY 4F HiectS 5T + 98 Logic Olr[SlIGgol}flG%ifa
= £ g o o
range-tomal, 125 %ﬂl(ﬁf ottt |eamoz sa100 EE ystem  |[AZ3e SFF H 71502 BATT 2
Limited operation  |range AEH0IM ECU 5 @ TS0 7R ichaiure UEZa 4GS
range) HE 2% sGolE &
EolN %2
S fault7t swel 2
No operation(over  |ECU MY, DR At et ERT = oz Lagic Program flow S(execution HE 2
voltage, under HE 4H(TE outto (5._#,?9;520:02 EE sysa:em monitoing(SM10) SM 10, execution timing)
voltage HE 7|5 3 |range YEHAA ECU 75|, ;rhﬂtﬁ‘- 7};1) icaiure | 52K sM11 AYE FEEL,
83 AE) === ° Monitoring(5M11) SM 109] 3 HW
reset L4
Random SM12-5M 18
RHFO] 2J3 7|5 ERETHESHEE HW failure |-RAM/ROM ECC, M
QEX(failure mode |EFETH 560102 25 ¢ IbsSH O | O |- Logic Register test, Clock 1218
SEEN Ot 7t3) processing [ monitoring,
il RAM/ROM test,

EMstaxt st H4CZ AZEYO(logic) e A2ZEYOQ} 9EHE IHX|E

® ASIL
sy LE|HEO EHE ASIL =&
® Functions/Signal
osig HE|HETL +=&SH= function O|Lt E3 &= signal &
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® Potential Failure Mode
SIS A2|HEI}L 7HE £ QA= HMHQl failure mode 2AM SHARD £ HE3SIA failure
mode £ A"
B Potential Effects of Failure
Local-Module Level: Potential Failure Mode O 2|8l T A2|HEV} s B
21}
Global-ECU Level: Local-Module Level Off 2|8l ECU ™M +=ZT0AM FtEt= At
® SG Violation
Potential Effects of Failure 2 QI8 safety goal(SG) %IHH(violation)7t YLO{L=X|0f CHst
H A
—
® Potential Causes of Failure
Potential Failure Mode O CHeF &N 2I9l
® Current Safety Mechanism
Detection / Failure Control: Potential causes of failure £ single point failure 27 0flAf
EIXISHALE DS HXg = Y=E AT HAHE safety mechanism 2| A&
Latent Avoidance: Latent failure 2O EIX|SIAHLE DEHES WX = UEE XY
M =l safety mechanism 2| A&
® Analysis Results
UAMEME S| SG Violation & €2Z = U&= Potential causes of Failure Off CHSHO
SX| HAHE safety mechanism O] SE2HX| THEH
® Note/Required Revision: Z4Znt ZQst LHEZS 7|¥stAHLE HZI|OOF St
HAa AR S AlY
6.6. L5 AYEAM
7, 5% 12N BEE
1.718
- 2AMe MurEQol AVl W8S 7|&Tti)
1.1. 248
- 2Me ZF0| s 7|=THCt
12. 801 & 20| Ho|




A
™

ohLt.

A
=

efolof thsh 7|

=x

ol

Mol MEE[= &0

O
=

O

K
Ka

oot

<

Mofl tsl

O
Elt e

K
Ka

s

Ml

<0

|

H

md

L5

5

2.1. SW

u|
|
H
wa

4

i
K

Confirmation
LS|
=

=
T

=]
=

Mote | Effectiveness

Fault Control

Counser

mr
ol

wl
T

Ful

((F
Independence | Root cause of | Independence e

F

Effect Analysis

wl
T

X0

We 715

Analysis

ASIL | SSR ID

(common cause failure)?t HA 1% (cascading failure)E

ID/9|

w|
|
4
X0

L=

Failure Mode Klentification

Tjpe

Functionality
Property

7| & (Co-existence criteria)

Ty

AL

Sl Component

Component{Companent
Name

GIup

a4

IH

od
K&
4l
J
I

-

u0
{0

(fault)?t FEEOf

e

ofefet ZCt.



W

u
(O]
N
o
ro
°
o
Sl
e
i)
r2
m
=2
Ik
=
mot
oY
o

Element & Element B

Root Cause @ l-x Fault 1 '.:XFauIlZ ——

Failure A Failure B
Barrier

h

Barrier
Element A Element B
Root ‘a use
- I x Fault2 |
Failure A Failure B

olet 22 Z22Jeez ¢H 17 (cascading failure)2
APHO| KIEHE|=E  MASALH(prevention) L= 222 SEAM| 02 QIsh 1
D ¥ (failure)S ZAEStD O|0f Cist CHS SZf(safety reaction)S &0 2 X}HQl DZEo| &M

AX|ot= A7t f+EL.

RG] SIshAE 2EALIC| WO
[¢]

O A S fEtE = A= = 0149 AEHEZO ATl gle HEIE 2ol st
% N

Ahegoletn Foltoh O7|M AZEQIOf IFE|Md(partitioning)0lZt HA Al Jls E&
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H 39.SW AXHE 4

A DZE(cascading failure)

= A5 flet

Mg HESH7| sl sw oHFIEN B sw Hz=

ofX= crgat ZCt

o

J
|0
it
X
oot
o

HE A oM E

=

L,

* HW reset
« ADC
« ADC band )
. failure
a hll —
<oy | ADC Health e 3 | ADC 23 o Y e
_Check - s e (Global)
* IGN AEf
X5 (Global) + ADC band
< ova gap ©¢&
58 4%
* BATT voltage
@E Y 2 * BATT error
BATT - BATT DX Y, ST Y Ha
SWEO2 | = SSROT oy m:_'l + Cranking Zl o
_Monitoring e 'y ot M (Global)
* HW reset
(Global)
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of. swerd 24 & 5 Ag=4 oA

O 54 swetd 24 8l 5% DFEY oA

SW Companent Failure Mode Identification Cause Analyss Effect Analysis Fault Contral
CF
Companent Functianality Guide Possible Violation Counter . Confirmation
AsIL Type Interpretation Effect Effectiveness
Name [Property word Causes of $6 o Independenc Measure
eEffect
of CCF
Ouiput  signal  (BATT]
o Task scheduling lemor H2) update 5% v Program
. Omission 1?3‘;:“0&'“9 emor Deadlock |28 n'sﬁ[usl'u 0 i3 X flow High [4]4
F""'““"I vTEER fivelock AN Managert] S8 T monitoring
(oier voltage, Function Waming 413 24 £7]
under voltage |
. detection) UL AER | _ Program
h it
Hoi]\ta:im Commission 1} 0|2t} 2 ';ﬁ g e o opsy 2 rcetun 0 b X g8 [fw High oK
’ NERAM B 24 o moniluring
BATT T WLV
Signa w Random HW - o ol "
[BATemor | Qutput | Coarse _;l gmgiia"a'mlmm ;2]':;“:;[;;]“ I'Sé[ﬂsl'l 0 i3 X RAM ECC | Medium [4]4
Y o "/arlabie write emar] sETERE o
A I o Clo| Ad
6.7. AIZEQO TRl HA
o (e i
Jh AZEQOf TPl M7 HE
1702
o -
- =AML FEPHOL AT WES 7=ttt
11. 55
[=] o A
- =AM FHO| s 7|=Ttot
m]
1.2. 801 & o Fe
[mm] [ [m] L A
- =M AEElE 80 & Fofol| Cisl 7|=StCt
13. 8% 2A
- F=EEE M0 o 7=t
2.SW E %I 27
2.1.SW theH
Unit ID/Name | EH9l ID o BE g J|&stct
Unit ASIL EtRIo] ASIL S5 EhdStot. SW REQ/ASIL =23 S
Input
Name Data Type Specification
Inputs L
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HW A2

—

(0l: Pseudo code)

—

o

9| Prototype
29| 92 H|O|E{(YE argument,

e4=9| =2 [{|O|E{(return value,

2| 7|
g7t ALt

A
e

Pseudo code

(=13
=
(=13
=
[=13
=

A MM &=

4

A
=

=

C
—

_

~d

70

<
4

JoO
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Lt 2ZEQOf el A of

H 40. CH9

Unit ID/Name

Unit ASIL

Inputs

Outputs

Functionality

HW Resource

199

pS|
=

el 24 &g oM ofSa 2t

Al Ol

ohel EAls LEEHCez AZEQIO OFF[EAN THAMM AEE 2ZEQY HEHE

SW_Unit_01 / UINT8 ADC_Config_BATT(Void)

SW REQ./ASIL

Input Type Data Type

Output Type

- Return Value UINT8

Specification

Specification

OxF1: Configuration OK

0x1C: Configuration Fail

1.ADC xig 28:38% A<
2. ADC &% ZE H¥H: Single Measurement
#Pseudo code

UINT8 ADC_Config_BATT(Void)

1. ADC_REG 03 — register clear
2.3 ¥ channel ADC — enable
3.3 ¥ channel ADC &% ZE — Single Measurement
4. Read ADC_REG 03
If (register == correct)
Return OxF1
Else

Return 0x1C

MCU ADC Channel 03




Execution Time

Duration

Under 200us

Ch2Oo| &E2 7|=6t0 2ZEQO THe|ol AMFE FoptLt.

« 2t AZEJV B9 7|5 (pseudo code, flow chart 52 AHE)

« Zt 2ZEQI0] Ete{e] QIE T O] A(function prototype &)

« 2t AT EQIO HHR|Q| execution trigger &7

o Zt AT EQIO| CHR|O| ASIL(OHH 2Ol H)

o 2t AT EQIO THR7F AHESHE data W data 2| structure
68. AIZEQO AHZ

ISO 26262 = AZEQIO TRl A, AZEQI0f &2 I AlY,

CHAOIA 1SO 26262 LtE 8, 9 B0 MetAM HE A, 23

st QUCH AT AZ2 Al Az, 43 BHMME Al Aol

= Aol Z Al EHAE Hd =2 FAGIEER HY

ZIOIEOM = Al A=

A BAMAM, Al 20M HIESICE A

ATEQO] OHH QTARY A
YHAH, 25 BAME TAE
H4Z BIME Al”™ EINE
YZ3e weY & 9UCk

|AIBHCE,

b ANE A= 2ES
1.718
- MO HMuEtHQl ATt &S 7|&TiCt
1.1. 85
- Mo ZXo|| s 7=tk
1.2. 801 X 2o HOl
- MO AHEEl= 80 X Fofof CHs{ 7|=%HCt
13.&8x 2M
- H=xEE 2M0f Cisl 7=t
2. 9% A MY
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