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Electronic systems eventually fail

1

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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Time))
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SIL L~ SFF PHF (EAZ:FIT (Failures in Time))
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SIL 3 299% <10 FIT

IEC 61508 & 1SO 26262 1ZEH 5, TUH e nN—R7 = 7 HEIE 4 3 3 ARSI E iR R S S A R L QO ET,
L7=M-> 7T, BFRIZ, MEE—RDORGETH e N—RU =T FEEOHEIZO @A TEET,
3HGEFEMDH=%504 LREE BFR OH#E

3-1 12, REER S OFMOTEL 3 SOOI T 0 H b N—R =T EDOREHR R CTHH AL T
e RLET, TNOELL FIORLET,

PR : LA i I B SR A R e L B FLE T, 73V A ARV LAY (TI) O T TO MR
BEO—REL TNHFMRER (/N—2 A E2lT Ippg 72 E) ZFATTHIE T, MIHIEASHIZIZ 52 LN T
TET, MIHIERRITRHIC, BRICAZY—=2 7 (#]) Sl EORBICERLET, ARILE I
ELET, IR AZ)—=0 7 ZFFE L fkehIICSGE T 52 LIFMATT,

BIRE : T, BBERN  HEL D — (B T DS AZ T RO AEIR T3, BFR #EE 13, LR DT A7
PAINDZDESZHNET, ZOwfE=RIE FIT (Failure In Time) HAZ TER(LSNET, FIT 1%, 208N
10 {& (10%) RFERFMENET DRI A T2 AT REE R3S SR OHEEE T,

PEFEM IR : A7 BERE PR AMENL A 50D | B AR R RIS BN 2 - T A7 A 7 VI, RS ooifi
FAFEENX, BREMIEDN G ELREMEL THIESNET, ZTNODX AT OEFEIX, Fr /LBy b XU THE, =L
Jhue<A7L—ar, TDDB (Time-Dependent Dielectric Breakdown : #afz i e ), NBTI (Negative Bias
Temperature Instability : &/ 7 AR EAR L E M) 7oL OO ERIZ > T ERISvET, 1SO 26262,
IEC 61508 72 & OBEREZ = HIIT, — B CRWEESRICEE ST U H Lo n— Ry = TR O E AR —RL T
FHA, TOTD, FLFFMIZDI> T ED (LLEBRZ) Tl 2 L C BFR 2HEL £,

JAJAB74 — JUNE 2020 IEC 62380 & SN 29500 (ZLSHEREL 0D FIT ~N—RACJESEHEE DLEfF 3
Submit Document Feedback

English Document: SLOA294
Copyright © 2021 Texas Instruments Incorporated


https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJA674&partnum=
https://www.ti.com/lit/pdf/SLOA294

13 TEXAS
INSTRUMENTS
BFR D#EFH www.tij.co.jp

VAT DA T 7= BERESE D BIARTET Tl B OMHAEBR DR DT & I~ — Ry =7 # R R Te

WENRDVET, ZOID | AT DAL T I — 2L BN L LB RO E T, ZEHERIT, FrE D2k aE L
2 UARZ (BERE, B HIH BB Lo CRESIVET) A7 vl fHIC T £,

A
Early life
(infant
mortality) Normal (useful) life Intrinsic Wear-Out
> < > < L
|
|
I
|
|
I
|
Failure :
Rate | EEEEE—
MTBF/FIT region
|
|
I
Cohstant Fail Rate
I
. >
+—> Time <t+——»
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FIT Siemens Norm SN29500 (2)

Table Category Ref FIT Arer Ref Virtual Tj 0,;,
4 Bipolar Op Amp 12 FIT 55C

5-1. Tl DIZHEMLHEER L FIT 3 (SN 29500 H1gH 551 H)
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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,
P b Temperature cycle factors change for

and lon for mission profiles
different mission profiles
Zn‘r |o®T, _
A= | PhyxNxe ™3 ) b2 40275 %107 T [err x(aT, ) ]x st FATT, X hggat [x107°/h
TontT _ —_—
' overstress
. A package
Aoy
die
Total FIT = Die FIT Package FIT + EOS FIT
A 212, IEC TR 62380 (2524 A D FIT #/RrLET,
Temperatures, durations, tq,
Technology and Transistor Information and t, for mission profiles
¥ / ]
\335” 51(-”1)”"
A <Ne + A}
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)\die (2)

o ZZT NEXAATHIDONT U DA, A 4 (ZNTU DARBAT DGR A 1377 /00— 233 FIT £, a (36
FEOMRETT,

A 312, IEC TR 62380 (2853w —2 D FIT Z7RLET,

The thermal expansion factor 1, and Temperature cycle factors change for
the package factor fail rate A3 different mission profiles
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pactace (3)
. ZC. g 1 IC & PCB OBEEIEMRIR D, A 3 13\ —V DEA T e AR LD\ r— VBT,
4 12, IEC TR 62380 (&5 EOS FIT ZR_RL%E1,
14 = 0 for a noninterface IC
| / |
‘\_ )\over‘stress (4)

o ZIT.T7A/VEORIFRSMIL EOS =0 TY,
IC DT FVr—a NRIZEHINTEY, VAT LADBEIBE IR LD IC EAMTERBE LB OIS FF o5&, &
AT I AT — 2 TMETE LT EOS A BINTEET,

3 6-112.IEC TR 62380 |23 HEEHIv gLy - e 7 7L DEEFRLET, Z20OFRICLAL, BEEHE—X—
HAE T 7V — g OB R IARIR 500 BERICHY. 1 BH7-0 4 [ B OLHE), 2 [ROKRMORLE), £/
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5 6-1. IEC TR 62380 [Tk BHRFMLET7T)r—avDIviar-7O77MIL
Iyvar-Fu7 |RE1 HE 2 HE 3 FUIATH |2 EOEEOILE |4 ED B HORE) | EHhRVER
FANDT = —
X
TIVr—var ()l |h (tac)2 |tz (tac)3  |t3 ton toft n1 AT4 ny AT nz AT
DFEFH °c °c °c Cycles/ |°C/ Cycles/ |°C/ Cycles/ |°C/
year cycle year cycle year cycle
T—F—flf |32 0.020 |60 0.015 |85 0.023 |0.058 |0.942 |670 ATj | 55 (1340 |ATj 45|30 10
3 3
FE=E 27 0.006 |30 0.046 |85 0.006 |0.058 |0.942 |670 ATj , 501340  |AT) 54|30 10
3 3

7 BFR fHEO#EEATIREH
o N ODOOFEORERINL, EOFiEE—BLUEHLET, DL FIThlZRLET,
- FEBRIZESLTFE
— TR T 2SS FRE
TA—IVR e T —Z NS ERE RO DDIMEHIET IV (VAT NVEITFREAR) ZHRLET,
— [EHEMETARIIESSTFIET /AT, AR b8 Sz BFR 2 AL kT, )

s T ANERELET, LLTIZ 2 2OflZRLET,
— PEER IR PBARSFY A7V ECHE P IRIR TR R E)
— HHHE—F—#HI#:IEC TR 62380 THESNTWALIIZ, 1 BH7Z0 2 £7/-13 4 [MIEEE), 1 HH72V 4 B
fi#
o HEE ORI R OE X (75%. 80%., 90%) ZE4R (BLUWI/R) LET,
+ BFR OHEEIZEIAENT= T X COREREITMCGR Ha Al c ek L £,
o FEENERFRI S IXA LB AT OSKHEE B BICANET,

FTANTOFEERYTTAYRFL BFR HEEDORHZ SR 2L TODIRY, £oidd/edebZ ORiifeffFa2 IRl T
WBIRY, 2 DD 52 A= — DRI -5 L D BFR Z L CE O W REMEDS DY £,

8 MEMIEICEY SRAGERER

TR BeN—R T =T R A 5 Z L TR REME D B DR A R (NI ET2I3M) 12k DY 7 b =5 —1d, BFR #
ETEETAVNERDVET, L L., BT W E T/ AN—2ICEK T 5V 7k =5 — 3R E R A S L LTy
HINDHT-H, BFR BHHRICE DA LI TEET A, ZhUT, B2 GHEI TR T2 TEBITEET, LLFDLS
7R EMEAE AL CL IR E AR T E T,

« M7 /mY—
o HIEORE T E
o N =VDF—R ARG URDOIAT (FFHEART VT 7 BIRT LT 7)

AVF (Architectural Vulnerability Factor : #1& 0 W FFPELRER) 13, Y7 b =T — 2RO EHIE D RS2 DOFERED
BN HICRZAA=T—%2b b T MR TT, 1SO 26262 (ZXiiX, Y7 h-=F—0 BFR %, AVF $£72/3 EDAC
(Error Detection And Correction: =7 — B L OGTIE) [l 72 & O I E SO TR D2 LT Ta A,
ZOT  FEERIEMN DT F LT 7R A AEVEn T w7 - T uy 2L TEBINCY 7 b 25— 0 BFRIZFHHR T %
ZEDIE T

9 IEC TR 62380 & SN 29500 ORI BFR OEE (/{vr—UieA)

SN 29500 1% (IEC TR 62380 LIk L C), Uz b r— O EAEICERE T2 L2 £ BL T EEA, 20
728 BERE L IR CIREL PR HESIL CvET,

o CBEERESEA— D —IX, S — UMDV O EAERE, SV bRy — U ORGER (E2) ISR TS
M A HEE L ET,

o VAT AT U —HT R SR OB OB R (1 ZATCES) \TER T 2E8EEZAONICLET, Znb
DO L A NEIFIY AT L L~UL ToOrshE T,
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+ IS0 26262 IFLL FDOIINTEFRL TVET,
- TLAVN VAT A, AVR—R S (N R T EZY TR 2T ) AN Ry =T, YT M 2T s =y b
- VAT L PIKEbENEN A DY arhe—F T F o — 2 IR T 5 E DT AR — R
NETH T VAT A
IEC TR 62380 I%, S Var ALV —R-TL—2A | KiROM O EAER L ZATEH#EE MO O W 42 E L T E

o ZAUTKL T, SN 29500 D/ r —VEglERI%, X AL\ r =V DOROM B OHZFEL TOD720, SN
29500 %At L T BFR ZHEE T2 EAE I EB AR w03 E v E T,

10 BFR [Zx T 5 BRI ALB O E

ISO 26262 Tid. BFR OFEMD A —V 0 7 EI21I AR Y220 & I/ MRICIN 2 572012, LT Ot am A 528
EHEREL CUOET

o EMERIyvar ey

o yvar - Tu7 AV THRELEEES M COMET —R O 4 O

o A=y HIEDOBEROEH (AT AEIET SRR, B, A EHTD)

IEC TR 62380 ® BFR O id 1o & Topr 24 EL TW5H—J7, SN 29500 i3 1w 2% EL TV ET,

11 TI HRELTHEFTESLD

THZIE, LR O 3 SOFEOMRE R 2R N HVET, TAUT, FREEZ SYERL, e 2 E S HL, ML &t T
T TI OMREL 2R OFEIL, ZH5A2 TR IZEWN, BRI L BT AT LI H FTREZR TI O X CTOMREL
AR T, BEREZC A FIT SREMFEE —R /04 (FMD) 242k Cu\Ed,

~Afruruyir v Afrnarta—7 Thus o7 F o — U B E ORI TI L0854 IEC TR
62380 |27t~ THEE =417 BFR (Z2:-5< FMD %5 £t f5/972 FMEDA (Failure Modes, Effects and Diagnostics
Analysis: #[FE—R, 2, BILOZWOHT) 22 AT LA T T —RIAFTEET,

KRy 7 T REIERR AT T BIEA— =AY R EOHFVEME TN TI 7 8O 45 | e etk
FIT, B2 lFat— R0, R TI 74—~y MIHEHLL 72 FMD (8FaE—R04T) LAR—he v AT LA T 7L —
XTIV ES,

ZOEHROMEZ R T VAR —Mil~DV 7% L FIRUET,

o TV R ARV ALY [Functional Safety FIT Rate, Failure Mode Distribution TPS7A16A-Q1]
o TXH R ARV LAY [Functional Safety FIT Rate, Failure Mode Distribution TPS3851-Q1]

12 FEH

AT L AT —20E, TI OB TR R, et — AR H T 528 T, VL TEFEEO EVERE
PHGEIZATHOZENTEES, F2. VAT LA T 7L —%(3. IEC TR 62380 & SN 29500 D& 552 5:-3< BFR %
FFoRLIL A3 INT 52T, 1ISO 26262, IEC 61508 72X DREREZZ &M DR LW A /-9 2N TE E T,
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