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Electronic systems eventually fail

)

Faults are either:

Systematic Random

Managed and mitigated by: Detected and prevented by:

v' A rigorous development process ¥v" Safety mechanisms to detect faults
v Independent assessments v" Meeting quantitative safety metrics

J

Hardware faults can either be systematic or random
Software faults are (by definition) only systematic
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The thermal expansion factor w5 and

the package factor fail rate A; 4 = 0 for a noninterface I1C
Technology and Transistor Information
Temperatures, durations, ta,
and tor for mission profiles Temperature cycle factors change for
different mission profiles
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The thermal expansion factor 1, and Temperature cycle factors change for
the package factor fail rate A3 different mission profiles

‘/068\

(), (AT)

\ /

A

e

[

=‘2.75x103x1'r Ay

‘ (3)
o M, w52 IC MK RS PCB MK RECZ BRI ZE SR, A 3 /e it 3 M R~F Rl 43 1 358 Le il IR -7
A3k 4 HRYE IEC TR 62380 ¥ EOS WL &R A

package

0 for a noninterface IC

(4)

overstress

o M, BRIMEE EOS = 0.

WARFAFIL 7 IC N, HFHARGAE LR L1 1C 54N [0 BAT SN EERE | ) 2R G0 58 i AT AR S 7 2
hn EOS 18

R 6-1 RVRHAES BT LM R B (R4 IEC TR 62380 151 ) o ML |, V4= s bR S F 1R el A ok )
2964 500 AN, HAR AR E RS, PIKEEE R BB —5F 30 RAME .

ZHCAAAT7 - JUNE 2020

6 ( THEFF 7 IEC 62380 1 SN 29500 /9 7)5E %41 - At /i A At fi 5 15 5 )
Submit Document Feedback

English Document: SLOA294
Copyright © 2021 Texas Instruments Incorporated

(1


https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAA7&partnum=
https://www.ti.com/lit/pdf/SLOA294

13 TEXAS

INSTRUMENTS
www.ti.com.cn BFR - B2 X 7%
% 6-1. IEC TR 62380 ' B AR A MESHIH
EEHIHE | RE 1 B 2. HE3 PEARTFIE 2 IR 5 3 4 RHRE3) RAE FH K225
E‘.Zﬂzj ﬁéiﬂ (tac)1 t1 (tac)2 t2 (tac)3 t3 ton toff n1 AT1 n2 ATZ N2 AT?,
°c °c °c JARIAE |eCHEE | FRISE |ccrm | ABIAE |°CrEm
H L35 ] 32 0.020 |60 0.015 |85 0.023 |0.058 |0.942 |670 ﬂ+ 55 1340 ﬂ+ 45 30 10
3 K]
TR/ 27 0.006 |30 0.046 |85 0.006 |0.058 |0.942 |670 ﬂ+ 30 1340 ﬂ+ 20 30 10
3 3
7 BFR T+E R E B X
o NUEBEIFIRAAEH —F TS, BERTRLE
- RIEALR
- BT EAE

Ui BT AR A B2 Bl A1 S i PR i AR (A /K AR )
- ETEIREVERERE . (T AR R SEVEFE R 1S K BFR. )

o R AMEE I E S, R
- Tl AR BRI TR LR T 4
- RAEHEAUER] - "R)EB) 2 2 4 U, BRMEAZ 4 /DI 41 IEC TR 62380 ATk
© NHTARE R ERG RS (R ) BASIXIA ( 75%. 80%. 90% )
© ML O BFR Al BT T EL 1 D S
© B AR TR [ AT A

HE A - AR R AR A R ) BFR A S4B B A /D B W ok FLABGR A mT X 7 /I AN T 1 36 i 1 3 4 7]
FAF-FRAM ) BFR BEATHEEL.

8 B HR IR PR IE B H I

7E BFR {5 A 2525 FE B F 48 5 S 2F ( P EANT ) SEUNEGE R | KBRS SEEENE . H2E | |
HURE TP a5 B R AN AFETE BFR iH5& 4, BN EATHIHSE N R bbs |, Al ol g B4 f) et e
RAFHE, PIIEIE DA i e SR 18 i ok A s

o fEHK

o R RS AL S T

o dof 2 e R AR vEE RGBT 21 5 5 B ARG R SR VAR B AL A5 )

BN 5y 2R T (AVF) St 2 v 145 A R e R 5| S O RS | W BE S ETh RE ) B & HH P R B m) DA AR .
M4 1SO 26262 , AN HET AVF BLE IR A I A2 1E (EDAC) HL B8 2% 22 e WL R AR AR R 1) BFR. KL |
U3 R AR O I BE AT BUAF- it s ALZ B H i S R Y BFR.

9 IEC TR 62380 il SN 29500 2 [&]/f] BFR £ ( #f%:3[i& )

SN 29500 1t 7% fE a4 {4 A 2 A0 BAE A 3 A 1) Wb 5 TR AE SRR ( AHXT T IEC TR 62380 ) » Kk , ThRg 4 bnife

2

o PSRRI R A TR S B AR DL R S R (K A (SIS S

o RGENFE N TR SMAMN SR (BEA ) ZIEE S S R . XIS A o 8RS ) B
T3 H

« 1S0O 26262 ¥

- JUHRE U RS EAF (REEERERE ) R A R A
- RRGUE SN MM T RS, RS MERES . DR BEI R RO .

IEC TR 62380 Bt 5 & 1 i fi 5 5| AR 2L 2 MM ELAE R, %R 112 mlZ [AIAIERE. AHELZ T, SN 29500
Hh R R R B FE WA S B T AR ELAE A, AT 3 /£ () SN 29500 247 BFR i S 3f F4R 0«

ZHCAAAT7 - JUNE 2020 ( THEFFE IEC 62380 71 SN 29500 [1) 754 411 5 A [ FE K gl i 7 1 ) 7
Submit Document Feedback

English Document: SLOA294
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAA7&partnum=
https://www.ti.com/lit/pdf/SLOA294

13 TEXAS
INSTRUMENTS
HHREIN BFR 1920 www.ti.com.cn
10 i FE AT )% BFR FIEMH
ISO 26262 ZE NN UA N @M, S RBRE /> BT i35 BFR A48T LL 5 8 A & BE A BEAR -

o HERA KR5S T
o VPR AR S T RE E (RSB T TR E )
o HERRAMEER (HARRIBIT P R DB EREEER )

IEC TR 62380 H1/f] BFR A EH 8 1oy Al T opp , i SN 29500 & T .

1M EHT T P= R R IE

TI ThRe e A=A =0« hRe G, ThEe e EE B MIRe 2 8, A Tl ThRE LA s
ZAEE , Waiditbib. TR TI ZhREZe 4= i P D e 22 4 I b 2R e s A A (FMD) SO |, BESR =12
REZ 4 RGNS F I

XFFIRATHIAC B RS . S il 38 ABME 5 85 7= S K 2 HE A, RAEREHIRB AT R &
A2 W4T (FMEDA) , H A4 FMD ( 2 TH#E IEC TR 62380 {55 H 1) BFR ) ©

X TR BG4 18 FBOR AT U IR 45 28 S8 HEAN 4R 0™ i, RGUER GRS RE IR K T AR vEds X Dy g
A L 5] R A A A FMD i

R RER AT B B s B

o JEMACES (T, ThRE RS ER . R0 TPS7TA16A-Q1
o fEINALER (TI), Thigze 3 dfeR . KA1 TPS3851-Q1

12 B4

&8 T AIP= 5 TR FNRA BT IR, RGN AL DUE A Gl s 22 4. IEEf it kst |, did
HEPEARPE IEC TR 62380 &k SN 29500 i 5 BFR 117~ , REuEERR e £ 1SO 26262 i1 IEC 61508 £ 1
YA TR ER

8 ( THEFF 7 IEC 62380 1 SN 29500 /9 7)5E %41 - At /i A At fi 5 15 5 ) ZHCAAA7 - JUNE 2020
Submit Document Feedback

English Document: SLOA294
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com/technologies/functional-safety/overview.html
https://www.ti.com/lit/an/slvael4/slvael4.pdf?&ts=1589149818692
https://www.ti.com/lit/an/sbva075/sbva075.pdf?&ts=1589149938525
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAA7&partnum=
https://www.ti.com/lit/pdf/SLOA294

13 TEXAS
INSTRUMENTS

www.ti.com.cn

13 2% CHR

1. IEC 61508: Second edition 2010-04: Functional safety of electrical/electronic/programmable electronic safety
- related systems.

2. 1S0O 26262: Second Edition 2018-12: Road Vehicles - Functional Safety, ISO 26262, International
Organization for Standardization (2018)

3. IEC/TR 62380:2004(E): Reliability data handbook - Universal model for reliability prediction of electronics

components, PCBs and equipment

SN 29500: Siemens Norm SN 29500/ Edition 2010-09

5. IEC 61709: Third Edition 2017-02: Electric components - Reliability - Reference conditions for failure
rates and stress models for conversion

%
5

»

ZHCAAAT - JUNE 2020 ( T HEFFE IEC 62380 F1 SN 29500 /1) /56 %4 1 FE M FE ZE AR B 5 177 57 ) 9
Submit Document Feedback
English Document: SLOA294
Copyright © 2021 Texas Instruments Incorporated


https://www.iec.ch/functionalsafety/
https://www.iso.org/standard/68383.html
https://webstore.iec.ch/preview/info_iec62380%7Bed1.0%7Den.pdf
https://webstore.iec.ch/publication/28554
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAAA7&partnum=
https://www.ti.com/lit/pdf/SLOA294

ERFRNRREH
THERHFRUEEARNTREMERE (@FRER ) . RUTAR (8F3E)1) . MAREMRTEN, RETE, R2EENAEMER ,
gﬁiﬁiﬁﬁiﬁmﬂﬂzﬁ&ﬂ-ﬂﬂﬂ FAHEETWER  SEETRTEHE. ERHEARAEHNERESTRILEMSE =77 FR~ RN ETE
REFRARER T FRBTRITORETRAREH, BFATREUT2HIRME : (1) HNEHEARRESEN TIFR , (2) Rit. B
EHNREHNEA |, (3) BRENNABEEMREUREAR MRS, FERE, UERHEMER,
XERFNARE , BFSTEA, T RUEXAFXLERRATHARREMRN TI ~RONA. mENXEFRETEEEFHNRER.
BEREREMEM TI HIRFRNREFME=ZF MR~ ENEFBRZREXEHFHEATY TI REARERNEARE, BE. K
A, BEMHES , TI HHBRAZE,
TIREN™RZ T HEERRD ticom LEHMEARRT ~REHHEMERARRNAR. T REXEFRATLT BIURMEFNER
THEX TIFRAFHERNERIIBRETFH.
Tl R3S F B4R AT REIR MV R T R AR R

Bt : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022 , EM{YEE (TI) A7


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

	内容
	1 引言
	2 故障类型和随机硬件故障的量化指标
	3 产品寿命内的随机故障和 BFR 的估算
	4 BFR 估算方法
	5 Siemens SN 29500 FIT 模型
	6 IEC TR 62380
	7 BFR 计算的建议假设
	8 瞬态故障的特殊注意事项
	9 IEC TR 62380 和 SN 29500 之间的 BFR 差异（封装引起）
	10 通电时间对 BFR 的影响
	11 适用于 TI 产品的资源
	12 总结
	13 参考文献

