- T RERHINE - b e BE 20244 104H

A RS H = R % & T S EAE 77 R 5

NEE KA 2R ZRd R &%
CLARIHEBATIE (M) A BRAA A 2. 5 50 B T BRI BE 003 B PR () AR ) )

W OE: MAERFERML NRAFEHUEEETHAR, RRAFFEFTIOMNMBEOERFERESARER, B
W, AECHETEAEF LA RES N EEL X T W, —FAAFSA R THEGMITLEERN S AEEGNE
X, FRFURAEE LS RE, F—AETREFACA LRI BRSG, FERRTSTE, LHAF LI
PRl AERTHABEN, FRER BB EE, TR BESMeMAREFIRE R, F, TEERENARESFA
BIAEF R REFAFE kBN R B ER, AXEEETENNRRAF L, AEARERF T2
FEMFR, MRS FEERFTRERITE, AR Y —AENEREFIRE R %I RB 67 AR &
R, BEAGH LT &AM FEE S VTR ESE Fodl ),

REEWH: FHER, FAREH, TEEME, TEETE, Thud

DOI%85: 10.3969/j.issn.1674-5698.2024.10.010

Research on Safety and Reliability Certification Scheme for Automotive-
Grade Chip Products

LIU Yu-ying’ CHEN Chao' WU Hai-wen”*  XIA Xian-zhao® LIU Xi® YUE Yan?
(1. CATARC Huacheng Certification (Tianjin) Co., Ltd.; 2. China Certification & Accreditation Institute;
3. CATARC Software Testing (Tianjin) Co., Ltd.)
Abstract: With the continuous development trend towards intelligence, connectivity and electrification in automobiles,
seventy percent of the core technologies in future automotive products will rely on chips for realization. Therefore, automotive
chips are a crucial strategic focus for the development of China’s automotive industry. On one hand, automotive chips have
higher requirements compared to those used in consumer goods and industrial products, leading to not comprehensive
industry maturity. On the other hand, due to the late start of China’s automotive chip industry and insufficient progress
in standards development, most automotive companies have a limited understanding of the technical requirements for
chip products, resulting in difficulties in chip selection and an excessive reliance on foreign testing standards and results.
Therefore, improving the domestic automotive chip certification system is a key element in addressing the challenges of
the localization of industry. This paper, based on research and comparison of domestic and international data, provides an
overview of the requirements for safety and reliability of automotive-grade chips, testing capabilities, and audit requirements.

It also proposes a reliability certification review scheme for domestically adapted automotive-grade chip product testing
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and verification, aiming to provide reference for chip companies in product line planning and for vehicle manufacturers in

design and selection.

Keywords: intelligent driving, automotive-grade chips, reliability certification, reliability review, chip selection

0 3l

T

ZFH Y ( Automotive Grade) (s 387 24
A RESR SR e . ERLGOE R I
TP AR 7 e A 5 T 2 O e A R
ORI 2, WS IR B3, TPIE R, 200k
PEIF IR, BISoCHERLB T, Wil 7 A 77 b e ) i 25
W5 B2 R A R o R %t LT
GO TGS Fr, XAl EE PR SOR 25 i 2, 1
e TARR ISR, TARR e AR RS, il
AR R, BT B, BB SR G S BN G ARG
F X3 TF, PRIE 7 i (4 J5 12 R0 AT S . — 5 T 4R
Gt I PERETE AW =, e SR A IE S
HWEZMIIREER . EARRIIFE; 5 —TJr i, B
SR S R 4RGeS A SR K e e
o W IRA% e 1Y) i e I3 T B 2 48 e T A
s i R R o ARSCHR Y T —Rh i PR EVA G
SR Y RO TS T A R M T ik,
B 7E LB AS 0 R B SR P IR & R, [
ARIRAE A B4R L I FRENR 4 R Al A
UNTRCECY RS- i3e 30

1 ERSMERRSHREBRIR

B PR BUAT 2R G0 s o A 4 AT S 1 e
SRRUEWIDT T, Fh A IR GESH , H
DA UE 55 S 9T Ui 3% ZE Aol )32 R A . 24T,
SRR TSR AL FE AEC-Q100/101 R 5
HE, TATF 169495 45 FRAR R briE, % 2hpifEf 5
1SO 262621 g% hnifE, P9 TR E B 42 PF
R85, 1S0 26262 RE% hrfEC T
20174E 46 GB/T 34590 (G BEZEH Tifiede4)
HAEC-QFRIIFnfE HETH A B AL 45 F ol
RAIGEHEARC-Q R A EEAE A LT

RE LR % RERENREAE

R N B Y S e S5 F, (B Y B A E S Y
AEC-Q100m SEtEbRifE, Bt = A E 5 — R AR
0, BE LA Ay b A T 0 AR i o 4 AU, SEH
P B E O R BN A, MBI AR ER S
Rl A E L 2R,
®1 AEC-QIrERIEEER

P
FEXHEERCEER (1Cs) AR SR AR b
e, ALFEXT L SRR R AR B 1 A &
PRI, 0. JEE L E . R3h. api
EEXT BB SRS (a0 A . ik
& . MOSFETs%F ) [Ny ilgeps bk
EFXHEHFRE (G LEDs, 3Ot i
S5 ) MR SRS A e
EIXTRESOCIE (. RIZREE . RLPHES . HLER
) MR I R A
BRI R (MCMs ) AR A HL S 40
F A bR
EEXHE SO ST R AR, 5
AEC-Q103284l, {HEEE{E

i

AEC-Q100

AEC-0Q101

AEC-Q102

AEC-0103

AEC-Q104

AEC-Q200

PR A0 A ATl R SR BOR T, 202145,
VLRI SE TAEL . P IR 250 e M i
W 16 B S 2 0 AT B A 4
R IR G0 R a2 5 1. 2022488, Tl Al
= EALR AL LU R 4 AR ELL | hER
7 B R B B T TR TR . TS
FHTE L, G T ISR AR IS TAR4L,
A T S5 A B R X T A 1
BHITE RE T (AR R R 35
B (FEREILED ", JFF20234E 12 A E R K A
$E T 9 S A IR P13 S0 R 7 A 2 9 A A4 i 5
THRUER R, W T ok — B ] P 35 2

PREIRZ BRI | BARRIT . B L RGHE
TR0 RV 2 5 B bR v TR, BRI 35
M P AR FDC TR, TR 3 35 2t e
Al e R T 5 R

2 EMRE R AT E NN RIR

61



- R RESHIE -

L W

202441044

7 T T SN W A 0 9 2 T ik
PR A2 T A TR, Al S o9 6
T R 575 ok X B 4 — % 8 R e B A
AT, e It 2 P P08 5 s X 4 A o 7 LA
TR T— i 2 3k PO RLAT 5 AR = I . oAl
B R A TR R R A b, 5
GG 2o ok 52 T A AL I TR TR T T Ak
WL 3R BT AL 5 SRR R T R 9
PR A B PR R R, T A A 4% T B
Ak A0 T T A T, R AR A
BTl B 2 R A A 5

7 T AT L T A e il T
G2 S Fa s A= R M R L SR TR
R M AE (0 A R R AR T4, LIR30
AR5
21 RAUBZLEE. RRTES. KRS

VA 4 T P A R A E C— QR T VB TR A
A R 75 B A 2 bt BRI AR 4 LA
Aol T2 7 i 9 5 AL BT 1 9 — R 5 e it
W, 0 R R TS v B
T I ATV MR . SRR
By WU 20 0 2 W 5y T DA R
], 77 s A 58 A EC— Q100471 A -G 3744
LAY, K 3G I E 2, XA B 1%
BRI AR M ERARES.
22 KRMESEES. KBREBK. 54853

ZREREOR: BT E AR e B 1 5 A 5
], 9502 0 A 52 8 . AR C— QAR T — it g
AT B RE AT 358, % B 1 579 2 %
PEATIR B0 R GE 00T, SR 5 4 4L 30047 4% Fl] b
BREG ., DL S Bl H 1o 41, AEC—Q100ZE 3K K
L2000 HFE b, — IR GEER AT 70K . R HE
SRR AR B0 6T, 15 2 D FF R T ) 52 1 1
9~121H.

Al S 7 4 e B35 7 T K B Y
it RS A, BRI, A7l R A
ST SEE A BT 2, SR A A LA I R,
3G BB, M 40 05 4T 7 0 R S
.

62

3 BEEAENAREHEPMEEREERER

3N FREMFEE R REMEEHRERNEARFREN
A SIS M, R R A SR R A B
A I s AT SR, N IR
P OC R BT AR bR, LR AT 3R O
JRE w535 gl LA R 2 TE 2 1, £ [ 27 il Y
A SR B A W] U, D80 i AN E . A
I SR AR, B ORBE 2 DI X7 i 1 ARl g
PEAT A A T
32 EHRERLREAREEHERRE
AS KL A A U R 4R IR E T A A AR
F— A RE S By il B A — LR B PPN 2R
AL BRI, BAR AR an A 7R

S EE AR
T } """"" i
I | g raER | !
| e = :
| |

GaHnEe

E1 HEREE

(1) il & W AR iA R
MBI BE TS 77 il o A 4 A ST AR AR AR
TRZR o ARV RETTAYAIRE, IO A Al A AT 7
Bt TR SEBORRES), s R AERIER, &
HATRAR | R B AR A BSOS
{52515 SVAC T <] 18 = DRUTNE ek £ o e i o
AR AR IR w5 ™ il A D RE ISR E AR, T
Hreh s B, d A e A
(2) P A% 5l
HE A TSR S 5 2 50 1Y L A B A A
I2E TN B, T i BORE AR R A 4 Y
T X CRRBR G Bl n] a2 O £, 2k DA A8 5% I
JEH AR Bl A B E O AL BE T A



2024, No.10

STANDARD SCIENCE

- Automotive Chip Certificationn *

J R AT

(3) Zi B E M 4hie

W (1) PR ARARITAN N AR (2) /Y 4
BERPATLE GV IO SR AT B0, £
B HIE I B AR A BT AL T, ATk
Jo H T B S AR, PO A I R] {SUBE R R 8
IR T AT
33 RESHFmAEMXRHEE

(1) HAXR
7 AR A - AT REPEAG DU bR 2 75 B AR A
T A Y R 5

TS R hiC s 26 - F2 A mT S I R e
RS 10 5% 5
FIEEME OO i o AT SR 3 SR R T 2 i
I
R 56 51 2 . Thfg A e 2 #0585 2%
FHF X B
BIATERR FF . MR AR P 42 il sk, WAL S
Tygeinlia 2= BLAY BT A7 3
B RCHEIEN] . 568 =07 L LA B 1 e
HERA
(2) B H H A
TERRGE AR BEAT A HEE S5 G A IRy 8 B
B R T SR R I, HL 43 B R 5E
S B I
(3) gt il o A
RS A i N S R g A DR — B, TR ST
Jr B HEUERARA R, SERA A M AR AR T2 7 i
SRR ERIRAS | RAERT R A IR
i i e FH 3N ZEHE YR A AR AR, 3R 4%
800K, JFHZFETr #E HEIEBH A L, . 7= fhd
8o HEAT AT SRR IS A i — R 2R N R A
B35 IR B B ™ o
(4) g B &
ZERGOE F AT SRR I L A - I PR N
TR, N A AL | B A e s R MR
HLARRE IS | IR ) e e R M e I 4% FREER
A 1R A A ™ i 7 58 A 0 N 2 R e R
BEEORANE,

1) X 56 i I (9 1l B0 A i R A T AP AG A
AR A e R — 2o

o7 X6} X 56 AT 114 X A ot R A T S A 5

A5 A A ) R B I 2 20 3 B X
AT SEPE SR AR R R

2) ARG PR T A AR 28 2 1K B0 R ] A
PRSP0 AR 2K

3) I A A AT P B P A 1A, A I A
HAMEHEA BIHN;

IO E A T 56 T e e R, H i g
BRIV AF B i o7 AR LR o

4) ] SEPEAS T B 25

(5) HLial 56 i A

1) %= St AT R I A A, AL AR LM
AEIR G . DRI A A X 06 1 0 35 I J 3K
5 R S | T R R | B T R
55, DIAE S S B0 50 N 2 A A Akl
PRI R Foaf o, FLR 7 35 005 Br g R ) 2
AEFNZ B0, HL P BE I 38 A0 o) A 03 07 245 5 7 AL
& 5 s A FH P RS 80 E , S B A
A3 2 HOM B A M S8, Drse Ny 4 160
T R AR

2) NFF BT LB, S R A X IR ) AT 15
Th, IR PERE IR P g6, AT IR S L R A
LRI (Scan) , WEEARES (Bist) , 1A
FHEHA IS (JTAG-BSD) 45, 414 5% 5 v 5 96
BT I Y B 26 R R T 85 %, 1 W T A TRk
BEHUR 2 AR AE AR o N IR

3) X T AL e, AR I T S RE S 8, I
3 2 BRI 5 )RR R 50 T A T U

4) KA ATEIR B FE )7, W5 D) fig il 30 5 3= Ik
Fr—2.

5) % Tl TARIE# 1 #4FE . ESDE G HAth i
6 SR AN AH O B AT A X 56 AN A 6 19 2 30T 4
AR 63 A, H R X2 e R T LA

(6) a4z -+

O R A AR R SRR, LR
SERARI RGN | R R R
5 N BEMERR IR B BRI An R

=

63



- R RESHIE - b

B 202441084

D) =i EAE R

LA i AARR L S | SR BRI
L B

2) MEFEE

AR S ST s E B R AL 44
P IR ML | RS IR | U F L R IR SR K
PSR | IR A5 e .

3) R 2 B

AR IRKETH . ZE bR A RV
Atk by, SBCE IR AL

4) BAIFUAS A

(RC T RUINE N 21 DN NG =2 T R 21
AR R AN DA AT AR L KR IAEIR L A
WA A | H RIS FE ARt

4 FRERFESHREMNMNEZRRE

PRI ATl R ME AL 3 R,
T “P—BE—F " SR VGIE BT, 72
RIRZ e

VAT AR DI, R ATV IR, 158
P AIE S A AR “—5K M7 il sz A7l
LRSI FE & X T A’ T e | 2= W 2R B i

R PR BE 2 A R AR 2 TR R A
5%, LR DGR R . 57 58 Fo TR R v 4
W IAUE S AR R, AR L4 0y A TR0 o A

DU S BE U R INTE, T3 1R R, seat
AUE R BT 200 R P i “— 45857 o IR A 7= i
BEALRE T, i, B NS AT, (HE
P — B A VR A0 R dh — R AR )y 6 N 45
BRGNS A T IIRE L 4 (5 R4 W RS
RER, FFRIAIE W TAE, BB A0 A 7= i i
R, sEE e AR R, HEBh TR A
R PE R en4 AE S %

DU BERL R 281, B PEIEG S E TR,
PR E SR TS I A B R
W A A EEME R VR G T A I
P S, (A N H AE FH ESMYAEC-Q100 1] S
PR, B2 A RGBSRy ik A
AR B AL 0 B 22 4 KUK, 3 DA e P R b
BN, PEEGARER SR R ek
J& o N SRR SRR YR AR G0 e T R R S RN 2 4 ik
RV AL, TSR PR P E SRR,
15 Bl A b g N7 s B R AR B AT O 1, 4R ik
il e

[1] FAILURE MECHANISM BASED STRESS TEST
QUALIFICATION FOR INTEGRATED CIRCUITSI[S]. AEC -

64

Q100 — Rev—J , 2023.
2] FSE SRR 2],



