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2.3. ISO/PAS 19451 Part22] /i &

[SO/PAS 19451 Part2 o4& Part 1 &2 ISO
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A A QIS S AT st
i 9low, #9174 (Standard
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A2 o) e Akg AR o A
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st AMA A 7S Qs h:}.
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AEC-Q101 Discrete Component

Rasistor | "
Capacitor
Inductor

(a8 3) AECO| =2 T}

2Z —Q 100, 101, 2001
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(B 2) g vtex| 52 2177

e Safety-related Safety-related | Safety-related <

bosicWWpart | WWpart | HWcomponent | w 52 55 25 H

resisors, ansistors. ) | (80 (el (ECU) 5 5
o R Grade 0 —40°C 10 +160°C
: - (OEM 2:3) - (OEM 23)
Oualfication in Grade 1 —40°C 1o +125°C
accordance
e 15 - Grade 2 —40°C to +105°C
80 2o G Grade 3 ~40°C to +85°C
Integrationtest in
accordance with Applicable
IS0 262624 .
* means that the hardware part or will b in with 150 262624 , or IS0 262625, or campenant Ticmics) conmane
both 1SO 262626 and 180 262624 depending on its level, o

[ agEag | [ FesEaE || apssaw

|| BaassAy |

(2 4y AEC-Q100 7+ &zt (of)”
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Failure Mode Effect Diagnostic
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Fault Tree Analysis)S 3t o4
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(2% 6) SE0oC2] JHd TA] wear—out (F7] 43h) WIAUGES L)
AEC-Q10001 4= A}5F 8- HheA| 9] 52 ghof| whe}
6y} Zro] SEooC(Safety Element By =11 2no) 231719 ARE
out of Context)?] gor BE  NHSS FHok= WHEZ2 ARl 1 OOO/\VJ%OJ 524 ol e
o] Aoy, ehgrHORM)z R 22 UE, CIOIRKS] Bk L0 22 21510 o012 & 3)9) oleuie:
QA glo] 1 WEAl (Tier 1) S SISOl SRHOOIR=S ) eniug) 24000 tjelsia o)
0|85t nESS ASSITt B
=2 HEE A SJAL A 8 AR S A AT 4= Sk
vhEo] SAXHOEM)] Altst= Ea 1 1
Aolc). wlok ShAA R e @ Alle] 14 HeAAE Acceleration Factor(AF) = e F Ty Tarm)
off REeA| AR Wi Q= Z-9-olli= SEooC] 7id-2- of where!

Yar, 37 ARl ofgt A Aol

3. n¥ T H UTE
ISO/PAS 19451 Part 104 1458 F48k= Wi
©8 IS oloprlshiL ek 1) A9 e B3k wgE
AFE, 2) fieldoll A =% dlofe] ok 3l EAof ofgh a1
A8 A, 3) ARJOIA ARSI Ol Al=o] S
glo]E}E(IEC/TR 62380, SN 29500, FIDES)S ©]-&-5}
o AFES 1HESh= RS olopr] skl glom, 2) Wl
(& 3) BEAo| 52 1Y BC U B ABS 123 714 pY
Fg | wuAges 4 2%
; A nius 5 I ]
Operatiocn (HTOL) Ar = cxr{ao{ H- E ]:|
e g_EM [)l - Alﬂ Coffin Manson i
mechanical (TC, PTC &) A;=[j—;::]
- T arg-Peck , !
S (THB, HAST §) A_,.( :: ] .QXPLE"'__lt} "
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E,. = apparent activation energy in eV/atom
k = Boltzmann's constant (8,62 x 107 eV/K)

T, = use temperature in kelvins
T, = Test temperature in kelvins
Assumption :

AL = 55 °C, AEH A 2% 125 °C

JALE — 70| E e

* Failure Mechanism: Intrinsic breakdown; for
gate oxide thickness ) 4 nm

*Eaa = 0.7 (activation energy reference *
JEP122D7)

Ay = expl(0.7/k) x (1/328 — 1/398)] = 77.94
". Accelerated Test time = A, X Test Time

= 77.94 x 1000 = 8.89 years

AEC—Q100 240 Fail)S 118, A3 7+ EeF o] ¢laL
SFpE nEl A0 R NPRRE =2, 4 = 461 @
38
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2HeA| TSRty ot et

= - = gl= o " o = QUF Z20fQ
(& 4) [EC/TR 62380 O M2| B2 TEE 0|F 28 (& 5y 0f) Dfo|= 2 ZRAMAC| HZENHC AR T2 M
£8 8¢ ] B e [N xees 4y r:ig‘MfH‘Z?S: 1070 5 3 X (55 y(), % (T 29%) x Ag) + iy X 1..,;}|no "
Integrated circuits Low dissipation wirewound resistors J — Apverstress
Power trodes High dissipation wirewound resisiors e s qu UEE yamE uan .
fag)s : B EROVYS] § wiag BHY §°‘ QHJ$N4 w9 &
Power transistors Fived, low dissipation suface mounting resistors . Gy HE ,g S22 PCB 92|
I TH0D i BEAALE >| Sen
; = 8 s Bt
ehctic s 2 2
face acoustic wave filers . e JEIL - 1998, LY 4
o m), c UR BENES) MR tnlnm Kol PPN SEc IUE EC HAEM FANY 208 HEHN Arhenivs B0 %0
Fimed plastic, paper, dieleciric capacitors Mercury wetied reed relays, kow power
HE BN WH BN O AR 250 IO B0 W
Fived coramic dislectnc capacions — Class T Dy read relays (108 & BRI -uls[.,..-zy )
Fined ceramic diskectic s-ClassI | Elecromechanical Telays * Tapy T K B N UE [
B e 'GE RRE 5Y BAEA HEAIB NED DN G GE FL AHE BN 3
Tantalum capaciiors, sokd electiole Industrial relays 510§ Cotfin-Manson 50 243101 38
+ a7 BE SN | WA A0 FUEES Mg 33
Aluminum, non-sold elecirolte capacion Switihes and . =), !w‘F EREDYH | WR ;3: O H2 AICGE e saole “E’ o
+ m 1 EHE AlAW lE|Nols LEE 0%, « = AUEHOLA 1) 22 5« OIEIBNOLS O1E)
Aliminum eleciroblic capacitor, sobd sleciiolie Comneciors " Tros: OB AW DEIHOIA QNS R OH st TE 3
Ditleciric coramic Desplays
Themmistors with negative coefficient (NTC) Sobd siate lBmps HE YL U Z2algl MY
Fied, low film resistors Profection devices - g%’ ?3’]"89 é!ﬂ‘S?D‘OqNIL;r; -)‘E!Mg;!‘?éf;ﬂ;wﬂﬂl
Hat mokded carbon ¢ foied resistors Energy dewces, thermal devices, disk drve i ’!g‘ ms:lg'e 'Hf]q mg! SAIZ 2w )
Fined, high dessipation film resistors. Comeners = ES’R.'[SDG AH F 25 Ba OE §F EAnE
. AEUE: 19994 +Temp 1: 0] %8 BH0| PCB 54| BE = 27°C,

A= 90%)5}H, el
& 33 2 gl

Aol wet ket o] 1R

10° x

Failurerate (A) = 2 XAF Xs§ Xt

= 10" x 4,61 /(2 x 77.94 x 231 x 1000) =
128 FIT(10E-9)

3) WFollM = IEC/TR 623809 Wiles o]t
of IYES FHBH: 2k A7H5HY, 20004e] Union

Technique de I'Electricit'e ¥} France telecom ©f 2]a}
of A Al ?lste] RDF 2000 W3t
31131, 20040] RDF 20002 Y89 ¥7 9 7441¢]
o] It & TEC Technical Report 623802.% o]3=] )
t}. IEC/TR 62380001419 4124 oS MEg i 4 42
o] EAJo WA - Z2ul(mission profile)S 11T
lof —F&”’E}% Aol AA| 3RFEo 2 FdE o] Qi
1) AARRSE ZA|9] ag-E7) PCBol| vRE =|91S uf
O] 2 9l M7 AEY A S sk FE 2) 9
7|X[o| A AEE A 2 QA deeks FE 3) o
o] & AIARI(HFE, SAIAE, de, 3dAE

55)T AE o)A Qe wjo] IS Hoverstress)E

=
[}
Tefehs i

”*1

AR 2IC)l HehA AHllE ol s Al of
Aot e FAS Agsh, 7 AAES k] Slsl
A 9 o) et 9 VS Belel a4 olrt, 4
Z2} 472 MAl(automotive passenger compartment)

& npo]AR LEA|Nof tiet AES oSkl 71

39

2RRJ=5012113
5

Standard clrcult Digital crcuit, Micros, DS |~ P 2: LR M0 p08 F/ 2 = 30°C

- WERA| ] M 1,500,000 7 « Ternp 3¢ oJ 45 T2 PCB FH B5 = 85°C,

- 2afs 05w SOAZY/

-/ 171%] & &: QRP (Epoxy: Plastic package). |- 22 uoig uTtg B3 425 @ coch ¥, 2UNX

T 80 pine
- = Az B B2
- MEAE0|E T H: FR4(Epoxy Glass) AT :{3’,3 gf ;;3",{}{."
- RS S SR (natural convection) - BUOHX| U U B2 AlolE 515 : 302/
- 2% X Ze3) ol ol A; g7 . 34| B 92 27| FHEE
< WAIZ B8] TY 25 B A7) T4l B2 1 15¢
- AL BEA e 24 W2 97| TH 25 15T
- REBE BE Mo Wl 2X 97| F9 2o A,
24 Hojo] (Y HOIBE REE 1 10C

- 0{0|3 8 T2 M+~ FR: Silicon MOS

(& 6) IS0 26262 Q7 A gl

™ S 7773 7] S T
1124 Deductive analysis *
2 'Y Inductive analysis * ++ ++ ++ ++

* Deductive analysis methods inchide FTA, reiability block disgrams(RBID), ishikawa diagram.
* Inductive analysis methods inchide FMEA, ETA, Markov modeling.

5k AO

o T, mfolAE ZRA|IA0 Al
YE= GE 5ok .

GERLELED

= ((3.4x107°% 1500000 % e " 1+3 4) x (1,21 X
0.0057+1,33x0,0457+5.5%0,0057)+(2.75x 10°*
X 1x ((134())0.76 ~ (31)0468_'_(670)0476 ~ (41)04684_(80)0476
X (10)*%)x 10,2)+(0%2,,) x 107 = 121.679%x 10~°

4, °t™ 2XM (Safety Analysis)
ISO 262620 A+= obd BALS 7Fx3s)al
Al SlElo], AZE o] AA A QA B4 Aol g
i

A ool WS 5kasto]l QI AlEF W 1A

1, w171 O

Zof| U3t QBFS AAESAY ASsER @ slal 9)
o A e diaEAel o= FMEAo]m], ooy A up

Ho] tj®A el oi= FTA, RBD o|tK® 6y, £3] 2}
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(H 7y BH=R o] FMEDA H1A Al

_ _ distribution failure rate
function failure mode effect failure mode (128 FT)
CAN Does not transmit CAN No GAN messages are 12.99% 16,62566
fransmitted
Transmitter
Permanent dominant not detected CAN Bus not relased 0.13% 0.16794
Does not wake from sleep on CAN message Device does not start up, CAN message not received 6.13% 784384
R;iser Does not receive CAN message CAN message not received 9.04% 11.5697
Permanent dominant not detected Rxd Pin not released 0.15% 0.19609
Thermal Device stuck in shutdown No Transmitter outout, No CAN communication 3.95% 5.0496
Shutdown Device enters thermal shutdown Transmitter shuts down, CAN communication  interrupted 3.95% 5.0496
\dd internally open or shorted to Vss Device will not start up 15.77% 20,1843
CANH internally open or shorted to \Vdd or Vss No CAN communication 15.16% 19.408
CANL internally open or shorted to Vdd or Vss No CAN communication 12.13% 15,5264
o Split internally open or shorted to \Vdd to Vss No CAN communication 12.74% 16.3027
NS
TXD is internally open or shorted to Vdd or Vss No CAN message transmitted 1.21% 15,526
RXD is internally open or shorted to \Vdd or Vss No CAN message received 1.21% 15,526
STBY shorted to Vdd Device will not wake up 1.21% 15,526
STBY shorted to \Vss Device will not enter Standby Mode 1.21% 15,526
Device does not exit POR No CAN communication 0.44% 0.5683
C’\g C:tjril Device does not exit standby mode No CAN communication 0.89% 11,366
Device does not go from normal to standby mode Higher current consumption 0.89% 11,366
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5. Ot M7 IL|Z(Safety Mechanism)z} ZICHHQ]

(Diagnosis Coverage)
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6. SHESHI0] O [E% HIE2] Y PMHF T

AFg Al S AAZE $ofl ISO 26262 Part 59
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safety-related HW elements

> (Aspr + Ar)
safety-related HW elements
+ Single Point Fault metric = 1 — X =

safety-related HW elements

A
safety-related HW elements

AR ©

MxiEsta|x 2016.7 - 563



@0@@ »>ruzz s
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