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- |IEC/TR 62380, Reliability data handbook — Universal model for reliability
prediction of electronics components, PCBs and equipment, identical to RDF
2000/Reliability Data Handbook, UTE C 80-810, Union Technique de I'Electricité et de la
Communication (www.ute-fr.com).

- Siemens Standard SN 29500, Failure rates of components, (parts 1 to 14); can be
obtained from: Siemens AG, CT SR SI, Otto-Hahn-Ring 6, D-81739, Munich.

- Reliability Prediction of Electronic Equipment, MIL-HDBK-217E, Department of
Defense, Washington DC, 1982.

+ Reliability Prediction Procedure for Electronic Equipment, Telcordia SR-332,
Issue 01, May 2001 (telecom-info.telcordia.com), (Bellcore TR-332, Issue 06).

- EPRD - Electronic Parts Reliability Data (RAC-STD-6100), Reliability Analysis
Center,201 Mill Street, Rome, NY 13440 (rac.alionscience.com).

+ NPRD-95 — Non-electronic Parts Reliability Data (RAC-STD-6200), Reliability
Analysis Center, 201 Mill Street, Rome, NY 13440 (rac.alionscience.com).

- British Handbook for Reliability Data for Components used in Telecommunication
Systems, British Telecom (HRD5, last issue).
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- Chinese Military Standard GJB/z 299B.

- AT&T reliability manual — Klinger, David J., Yoshinao Nakada, and Maria A.
Menendez, Editors,|, AT&T Reliability Manual, Van Nostrand Reinhold, 1990,
ISBN:0442318480.

- FIDES - (FIDES is a new (January 2004) reliability data handbook developed by a
consortium of French industry under the supervision of the French DoD DGA). FIDES is
available on request at fides@innovation.net.

- IEEE Gold book — The IEEE Gold book IEEE recommended practice for the design of
reliable, industrial and commercial power systems provides data concerning equipment
reliability used in industrial and commercial power distribution systems. IEEE Customer
Service, 445 Hoes Lane, PO Box 1331, Piscataway, NJ, 08855-1331, U.S.A., Phone: +1
800 678 IEEE (in the US and Canada) +1 732 981 0060 (outside of the US and
Canada),FAX: +1 732 981 9667 e-mail: customer.service@ieee.org.

- IRPH ITALTEL Reliability Prediction Handbook — is the Italian telecommunication
companies version of CNET RDF. The standards are based on the same data sets with
only some of the procedures and factors changed. The ltaltel IRPH handbook is available
on request from: Dr. G Turconi, Direzione Qualita, Italtel Sit, CC1/2 Cascina
Castelletto,20019 Settimo Milanese Mi., Italy.

- PRISM (RAC / EPRD) — The PRISM software is available from the address below, or is
incorporated within several commercially available reliability software packages: The
Reliability Analysis Center, 201 Mill Street, Rome, NY 13440-6916, U.S.A.
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de la Communication (www.ute-fr.com).
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£33 ZEEKE-BEET—FERAOREHEDEBERHI-YDEIEZELX
BMRE
LARJERYE (SIL) L NERE DVEEH TR & 72 0 D 34 fE BRI 2 i
fife % (PFDavg)
=10°~<10"
=104~<107
=10°~<10?
=102%~<10"

— DO | Lo >

x4 REFEKE-BHE - ERET— FEAOREHEDESBERH-YD
BEXMRE

Tk HE (SIL) L AERERE O -2 fE R AN A A € (PRH)
4 =10°~<10"
3 =10°~<10"
2 =10"~<10"
1 =10°~<10"

IEC 61508 %5 6 Hi DL, 7—F 7 7 F ¥ A G B L TV 2551272
FEEATE D,

HXIFRO 2 ERLCEMAAMR OB EITIE, v Va3 7ET AR ETHE L
RFIUETR B 22\, RIS, MR ORI O 2K B 7 £ & IS B T2 0121,
NN ATETART F bV Y K DREB O NEECTH D,
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(3) 7—F TV F vl
YT VAT LD E VDL HRKROD SIL X, ZaflibEEl S (SFF) . RGBT
REHEE CIE SN DA S A TA/BROTEE TRESNAENN— R =T 7 %
— L h R T 2D 3 ODRFIZE > TIRESNS,
IEC 61508 %5 2 #f 7263 3-5 (FSh &2 A4 7 A DE) idFEK 3-6 (W2 A7
BOHA) ICkoT, VT VAT LADOT —F T 7 Fr#lfIC OV TRETT 5,

£35 A TAREEEERFLRI Y I LVRTLAIZE > TETEN-RLHEEDHS
SNERRDREEKE

RS N—R =T 74—/ E LT A
0 1 2
<60% STL1 STL2 STL3
60% = 90% STL2 SIL3 STL4
90% = 99% STL3 STL4 STL4
=99% SIL3 SIL4 SIL4

F36 M4 TBREMEERFEFIYITLVRTLICKE > TETEIN-RLHEE
ShERRDEREEKE

e

grgeny il pidieal ey N—=R =T 77—/ E LT A
0 1 2
<60% AH] SIL1 STL2
60% = 90% STL1 STL2 STL3
90% = 99% STL2 STL3 SIL4
=>99% SIL3 SIL4 STL4

Bz 0E, B E A 7, welEES (SFF) N— Ko7 74—/ h LT ADH
HEDHIZL ST, 35, RICIIRINDSIL ETEHERTESL @OoND) Z
EEEHRL WD, ZEMIKEELT 52 ME S OEEFTIEE, SFE R RE L 25D TSIL
DT B0, BEMICZO X D 0332175 Z L IFRBOLNL X Z L TiER,

(4) 24— FEARER
FERT RO AR L 7 4 — L R TEA L TTREFCEE L CWL A ENEN
BOENDENE I DEHERT D, 2EORBRAREE2 5510, BEEEEER LT
KB A EfE T HE LA RET S, REBRIT EMEDA OfER A2 S L 12 L TV ikfER 52 A
L. ZWCHRETX D LHB L CWAENE TIOBRET 5,

(5) ®&Y=a7I)
YT VAT ARY T VAT LAOWERBELZOY T 74 ¥ —1X, VAT LHEET
LA B2 A TEC 61508 55 2 T EE D It » TL e~ = o 7 IV Z1ERK
L Ciefkd 2%,
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2. 2VRTFLOEEE

43 = 215> TY AT AOFHIZ AT 5 720 DI ROATFRF B IEIC DN TL
IR 5,

(1) AT LOIFHR
7 REBERHH
(7) REMRELERTEE
B ORI & [F U & 9 ICZEERAARDIFTREZSRT 5,

4 EREH
(7) ERE—F
TEBY SRS 1 B/ F 282 25518, s - @i FEh 2RE — K
OB B 72 0 OfERMIEERESR PFH Z25Fli3 25, TRl 28541k, (KHEE
TEENER T — ROIEEHER & 7 O O fERRAN- 2 f g =R PFDave % 3t
T oA~ =2 T VTR RBEFBERT— FOLE2BEL T D,

(4) TIL—27FTX R
AR RHZ DOMFEIREESE BT B2 DIZ Y AT A% EIL L TEMEN
HIEMRIROT A NDZ & Z2 00, BEEEZRI LI2SGAITiE, AT A
O TR L GEVIREBICEE TS, SA—T7 T A Mg
I% PFDavg OFFEIMHE ] v, ETUTE VR, SIL T KT 5,

T4 TCHEBRZET AL T X RWEER, Sr—T7 T X |k
THREENDZENREE LY, FIL—TFT A NT., BENEEICHET
EHEME I ML - TiE, PFDavg DIENE DD, F/V—TT A FDi&R
IOV T HEE, (EREEICBWTELT 5,

() FHEEIBRFR (MRT)
IEC 61508 % 4 #5 3. 6. 21, 3.6.22 |2 LAuiX, MRT 1XsbE 4 Mz L7-%
(2, TEERICIR D CORFTH 0 | FHEERER MTTR 7> & Kb 2 f 4
LM AZ Z LW & L TERIN D,

(a)%ﬁ%iﬁ%w%ﬂ%ﬁaﬁ;
(SRS DRI B I o,
(ST SRS
\\\ RMXNEbyﬁ—¢&+NEEEEén%m@ﬁﬁ
“_\_\H‘H

3—5 MRT & MTTR D&
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PFDavg MEHE TlX, MRT & MTTR MEH SN 5, Ao I74 D HENZ
Wr TR AN SN TR S B, EASHAT 5 72 DI 9 D FE 3 X] 3-5
DOMRTLLNTH D Z & DIFFERNETH 5,
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(2) PFDavg @

HE
I
(7)) EErInvIE
X3—6DVATLDOKET oy 7KEH LI LT, X3 —7DEHEMET
oy 7 X EEMRT D,
l— A — ] — | ﬁ'__:l __________ I
Il b T nc/T TS B R [ R [ C/T HsvpTVv (]I
Y e - - — - - = = =—=—= N " - — 1
\ 3-6 97\%Aa)$%ﬁf7/\yaa>1au /
Y oP— a3y
3-7

T Farn—H
DRTLOEEET A Y I ROA
(1) HBRERAHERE

VAT ARV T VAT AINSEIZ o TV AEAIE, EF R EIC W T
DOFHMAMENZ /2 D, 7272 L, ek A2 L72Z2EROLEICIE, @R
N K D2HEIZERB LR THLRWEENRD S,

HmF N EE AL, RSB 77 7 X — LN S,

IEC 61508 % 6 ZifJJ& & D DRl 712 ZM L TB 7 7 7 X —&RD D,
HES

RN G EIL 3. 2. 1 CHFRLT 5, F7=. £k 3 121X IEC 61508 OFMEIET /L LD
HEHLZ2 BS EN 13611 OFHMIEET V&R LIcD TR Iz,

(YY) PFDavg

[ 1 EZDOH]

oY= 1 EHROGE L 2 HROEE D PFDavg DOFHHEF %2 LU T IZRT,

FERET 1 7 XNTIR L 7o 58 D fE BRI R 4 3% 3-T 1SR,

* 31 HEREZRDERAISER
Gi=a 3D EEES A pfabRfiliES (FIT)
D TR AN 10, 000
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*x378LY ;

o —ofERMlEkESR (FIT)

A ps=10000-+ 5000+ 0+ 10000+ 200 = 25200
v Yy 7 OfEFAAEESR (FIT)

A, =200
77 F 2 — X OfERAEFESR (FIT)

2 pp=200+2000+10000=12200

Lirh,

Tl : 7 —77 A M@ G E ) (RpRE)
MRT : SE#MERRRRR] (FRFfE)

MTTR : “EEHEME IR (RERT)

DC : 2 ()

LT 5L

IEC 61508 % 6 ¥ fF/@&EB3. 2. 2.1 L1

tep = ’Zﬂ(g + MRT] + ’;ﬂMTTR 28;
D D 9

Apy =4p (1 - DC) (1 0)

App = A, DC

PFDy :(ﬂ'DU +ﬂ'DD)tCE (1 1)

tep T ¥ I RNVEMNIEZ T o H A L (R
Ay s fEBRAE RS (—/HEH)

A s RFENFTRESGRRMEC SR (— /5D

Xy s BER ATfERRMES R (—/R§)

PFD, ; EEhER & 72 0 OfERIAIKRHHESE (—)

7 1 TEC 61508 2F 6 #ifH @ E B I W\ Tk, 1EEhELR & 72 0 O faRafil el
DFHMEUZ PFD, 2 L T\ 5 & 2 A0 573, PFDavg LRI LEMTH %,

HE 2 (8)zUT, MTTR & MRT D #7° PRDavg st RICET L8121, B2 51E
T DMERH D, ZZCTlE, MEIZT 5720, FHEBITIIMITR & MRT 13 & b
&: 8 H%‘:Flﬁﬁ & l_/f:o

(o v—)
DC =0.85 (FMEDA THRE S D)
Ap = 25200 X 1077 (=/FFfE] ) 5 25200 FIT (FMEDA TRE S#15)
T, =1 () (8760 )
MRT = 8  (B¥f#)
MTTR = 8 ()



A = 25200 X 107 X 0.85 = 2.142 X 10°(-/Fff# ) ; 21420 FIT
Ao = 25200 X 10° X (1 - 0.85) =3.780 X 10°(-/M§fE ) 3780 FIT
te = (3780/25200) X (8760/2 + 8 ) + (21420/25200) X 8 = 665 (FFfH )
PFD, = (2.142 X 10°+ 3.780 X 10°) X 665 = 1.676 X 102 (-)

(vyw )
DC =0.6 (FMEDA TIRE X 5)
Ap = 200 X 107 (-/W§f¥ ) 5 200 FIT (FMEDA TIRE I D)
T, =1 (&) (8760 )
MRT = 8  (B¥fE)
MTTR = 8  (B¥[H)

A =200 X 107 X 0.85 = 1.20 X 107(-/Fff ) ; 120 FIT
Ao =200 X 107 X (1 -0.6) =8.0 X 10°(-/IKfE ) ;80 FIT
tg = (80/200) X (8760/2 + 8 ) + (120/200) X 8 = 1760 (FFf#] )
PFD; = (1.20 X 107+ 8.0 X 10 X 1760 = 3.520 X 107" (-)

(77 Fax—XH)
DC =0.9 (FMEDA THE SN D)
Ay, = 12200 X 107 (/¥R ) 5 12200 FIT (FMEDA CIRESL5)
T, = 0.5 (%) (4380 IK¢fH])
VRT = 8  (H§FE)
MTTR = 8  (BfH)

Lo = 12200 X 107 X 0.9 = 1.098 X 10°(-/W§fH ) ; 10980 FIT
Ap = 12200 X 107 X (1 - 0.9 ) = 1.220 X 10°(-/FFf ) ;1220 FIT
tg = (1220/12200) X (4380/2 + 8 ) + (10980/12200) X 8 = 227 (F¢fE )
PFD, = (1.098 X 10°+ 1.220 X 10° X 227 =2.769 X 107 (-)

HY TV AT AOFREME (BUEE) LEHRFREZE 3-8 ICE LD,



K38 YIVATLDHESFHLEBER (94— 1 EROHD)

5 H =P — = T T a2 — X
A== A p (FIT) 7E1 25200 200 12200
DC 0. 85 0.6 0.9
T2 N AR AT S AR i fEE =2 A pu 3750 20 1220
(FI'T)
F52 6N m] BESE AR FEE =2 A pp 91420 120 10980
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- /v—77~wa RABETT (4F) { 1 0.5
1E2
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S EE R M T TR (BERY) 8 8 3
tCE  (FRFRH) 665. 0 1760. 0 227.0
PFDG 1. 676E—02 3. 520E—04 2. 769E—03
STL 1 3 2

Hl FHETIE IR S0 OBERICHE S5 (X107,

2 FFECIIEMICHE TS (X8760),

oYt — vy T Faz—ZPMAEIIMSL L TV AEAICIT. A
B S 25 LD PFDavg 1. ZTNENDH 7> 25 LD PFDavg # /& LB L TR
HHILENTE 5,

(7 H b= R D = 7 HibhER)
PFDavg = 1.676E-2 + 3.520E-4 + 2.769E-3 =

1.988E-2

Z® PFDavg %, £3—3 XV, SIL1 &725,
W1 Br¥— By s TUFaxz—ZIM LTV WA, B
RELETRODAZ LIZTXRN, v /La7EF A0 LD MEEMETT LA
ALTEET A M EEIC b,

[ 2 ESROHI]

(fFEME7 v v 7 [¥)
oY= 2BHINTWDLHEDOEEET 7y 7 XA 3-8 1T 7,

nYwv s/ H 77 Fax—H
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t o —A, B OfElRAIMES (FIT) %
A s = 25200
A pss= 25200

L. vY I ET T az—X 31 EROLE LR CAERAGER L35,
© L — D55 D PFD 1% IEC 61508 45 6 ¥R B EB3.2.2.1 XV |

_ /IDU T; 2’DD
tGE _/’L(-FMRTJ-'_ﬂMTTR (12)

D 3 D
PFDG = 2((1 _ﬂD )/IDD + (1 _ﬂ)ﬂDU)thEtGE + ﬂDﬂ’DDMTTR + ﬂﬂ’DU (§+MRTJ (1 3)

te s T v RNV 2T 2 A L (D)
B 5 W TR S e W s R R R O FIE (%)
p 5 2T TR S 2 il R R R O FA ()

(B9 —)

DC =0.85 (FMEDA TIRE SN D)

Ap = 25200 X 107 (-/W§fE] ) 5 25200 FIT (FMEDA TRE I D)
T, =1 (4F) (8760 IKf#])

MRT = 8 (IfH)

MTTR = 8  (Hf#)

B =2 (%) ;3.2.1 0EHFTELSR,

By =1 (%) ;3.2.1 OEHITEEBE,

Ao = 25200 X 10° X 0.85 = 2.142 X 10°(-/W§[H ) ; 21420 FIT

Loy = 25200 X 107 X (1 - 0.85 ) = 3.780 X 10°(-/B¥f# ) ;3780 FIT
tee = (3780/25200) X (8760/2 + 8 ) + (21420/25200) X 8 = 665 (IffH )
te = (3780/25200) X (8760/3 + 8 ) + (21420/25200) X 8 = 446 (B§fH )

PFD;= 2((1-0.01) X 2.142 X 10"+ (1 - 0.02) X 3.780 X 10°)* X 665
X 446 +0.01 X 2.142 X 10° X 8+0.01 X 3.780 X 10°X 8 +0.02
X 2.142 X 10° X (8760/2 + 8 ) = 17.015 X 10" (-)

RYy 7T 7 Faz—FT1EBROHERLTHD, FH T AT LOFHE
FELFIRM R AR 39 ICE L DT,



x39 HITLRTLD

HEEHEER (B0 —D22EROH)
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SEHEFEFEIMRT (HRD) 8 8 8
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Hl EETITIREMOT Y offERIcHiEST S (X107),
2 FE IS TS (X8760),
3 HE I OHICHE TS (X0.01),

1 HROBEA LR, BoY— vy y sy, T Faxo—ZPFEITMNL L
TWAHAZBEL T, TNENDOY T v AT LD PiDavg & & LR L TL4H
H AT LD PFDavg R 5,

(T B bon— R = 7 HEfER)
PFDavg = 7.015E-4 + 3.520E-4 + 2.769E-3 = 3.823E-3

Z® PFDavg %, #3—3 LY., SIL2 &7 %,

(8) Z—x T FrHl$
VAT ADT =X T 7 F R RIOERICE Y JADSILEZAT DY T A
T LD SILICE > TV AT LALEED SIL NS5

(1 EHAROHE)
T U LN— R = T MEEOFRENGIEI AT A2EKO SILIE1 T
HO. o, £3I8MMH, B —D SILL I L > THBHEN TR
AT LD SILIZ 12725,

WoT, T H =Ry = T HIEREREHRE LT —%7 7 FrHIOmE & b
([CSIL1 IR . Y AT AESILL &7 5,

(2 BERDEHA)
T boN— R = T MEMEROF RN LIZ AT A E2KO SIL X2 T
HY, o, F3IIMNS, TIZFax—FD SIL2 Ik > THIKIENT
AR AT LD SILIZ 212725,

WoT, FUH b= Ry = THPEHERHFE L T —%7 7 FHIOmE & b
(ZSIL2 1272 . S AT AESIL2 L72 D,




3. RAS5—DS I LDFEEHI

A 7 =TI,

T — R RO HEBWROREZ RN LT,

3. 1 S0 PFDavg
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(8) YT RF LD PFDavg MEtE
IEC 61508 O 6 #iZi%. Hiah o H 2z L » TlPEZ s L7255 1B - 22
HaZ 4T 9 855 D PFDavg ORI SN TV A, HOZWHERED 72 < THH D&V E
BB TERT 5 X 90 RGEC. MEEBRINT 5 EELICZEMNEILT S XK 9 RiGE
ERIEL TR s T RA T—TIE. 2D X I RGENRDHVHELZ L E&BE LT,
Z <RI TVD lool & loo2 DEAETE T AT MIEH L 9 % PFDavg DR A A
LUFIZRT,

7 1lool
IEC 61508 55 6 ¥ fTEE B3. 2.2. 1 775, lool MIFAICITIEERFIZ H 2 W Al
THY ., o, MEZ RN LICSE ICER IR - )T 5581213, 2.20 (8)
~ (11) A2EA S5,

fep = @[ﬁ + MRT) + 200 TR
2

D D
ﬂ‘DU = ﬂ‘D(l _DC)

App = A, DC

PFD,; = (ﬂDU +App )tCE

—
=

N N N TN
\O

[E—
[S—
SN~——"

DCIFX (MK - CTHESINIMEEFEHT S,

—J7. HEBWIKREN WS AT, EERPICEFER N TE R0 T, £TOffk
BRAEC SR A ) SRR TGRSR R A 72 20T, FREAEH S D,

fog :%+MRT (14)
/1DU = /1D (1 5)
PFD; = Ayt ey (16)

£7o. HOBWEREDR H - T, EiaPICEZ R LG a Ic2e2MicE R 55
AIE, FrErEfishg,

tep = ’Zﬂ(g + MRT) (17)

' (18)
Apu :ﬂD(l_DC) (19)
App = A, DC (20)

PFD, =A,,t

72770, KR~=a 7 VTR ZOEEICEY T 2EHAZEY EIF T,
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4 1002
loo2 DAL, BEZPICHCZBINARETH D . 7o, HEZ B LIZ85HEI1C
YEHA SR - AZHAT AEAITIE. 2.2 (12) ~ (13) RAEHIN A

Aoy (T,
top = DU(I + MRT) + 200 7R
A, 3 A (12)

PFDg =2((1= By) Ay + (1= BVpi ) testar + BoApy MTTR + B, [Z ¥ MRT) (13)

—Ji. HOEZWERA WS aIZid, Tt EH I,
T
to =+ MRT (21)
(22)

T
I%DGzﬂﬂ—ﬂMw%@%E+ﬂ%[£+AMTJ

2 HARDLGEICH EZWIRREN & - T, EIEHICHFE 2 M L 7= 568 1222 icE 1k
T AL, A= T TIEEY EiF2u,
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3. 2 YATLDOPFDavg

VAT AT 1002 72 EOZERDMEM DA O PFDavg OitH 23 5255121, 3t
R R A O AL ETH D, 3.2.1 Tlrddm K s s A oG 2 x4, £7-.
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ﬁlﬁ&@%é%%%?m%fﬁéo

(a) %X%IE : Tm}_X IFETHHD
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(c) %L:A/? CRSET D 2 AR — Rk N DK

(d)  RSF - EH : EE MG TR BREEE o R

(e) Brb: . IBEV A7V, ERM T H%E

BB DX 3-11~[X 3-13 DR A T — DAKIKALIAEERBERT ORERLAF] (1), (2), (3) [Tk
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IR B EES ORI AL TH B,

i AR A IR0 % 5 B &7 /L8, TEC 61508 55 6 BT EE D (RS T D, =
DIFEZ & - THBIFREFEEI G B, & B &K 571k & FhH 2 LU ISR %,

Hesd AR 2 B4 D E M7 o v 71 3-10 277
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(7) 9

Bl A REEX, (7) KO (1) OfRRE/RT, T’ THiER 2T X 28
FAR D L MERIZ BT D Bl Lootadt (REAT7@E S RE 363 7. -k 28 4E 9 H
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N ATAICED DI AR 21T > 72 2 & &5 2 Eif GEAFEHE, BB o)
ZHEEEICRITT 5,

B, EAEOMNBEICII TRFENEGEND,
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1. BEHFEE
(7) BHMERAITREHETHENEE

HEEH1X. AR IR OHIFANIZERIE 722 < BERFEIIEEI 2N E O 2 kAU L B F IR & 50
AL, BEEAFEREREICLE R B Z IR THEBIFRE 2170 2 &,
BHOEE:

BRERERICHEL HDNE T, =AM T RE2ZTFH L, KO, AHIRNICE
T ARGHAEEEHENEYNATONATND Z &,
(1) BHARAICRIEHETSNT=IHE

(7) CH¥ET D, ks, B 238 CE, A, G SN ICR T 5 S
PEZ R LI CEEZRMATHZ &
BHOEE:

REHERICHEL DA T, =AM T REZITHZ &, KO, HKRSGETHOF
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5. TEFBELEEEERICISEAEDFHEEDRE
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gk A MEREIRERIIC L A AR, SIS AT ARkl LT, ERLAE
FEAREDBE AT 52 BER DD, a2 ha—J%0KaE (751 ) HAL
TERZEKEOHEMNZZIT TNELEAETH->TH, VAT A& L THAIA
A TEREE DHIBRIZ X o TE DR REKRENERL TERWIGANH LD TH 5,
RIEDRIGE & 70 1A BEHEEE IS 1X, B IO E S D 2 2 410 5
NDHHEDODBR LT, T TICHRE SN TV DS 2 5E L TH - Il 210 5
NHLOLEEND,
WOMEERICHT->TiX, VAZTEAA L MLV, BREAHEREDS @Y
i€ S, EOREEEAKENHEUNIRE SN TNDINE ) PRFEENG LD,
[ —RUC K 5 BEMICHEATEN 21T 2 56, EMICER I35~ 3D A
Y MNEELEEND,

ERRZEFEKEDRED=HDEFERAFHDIEE

EURLREKREDWREITIX, RA T — O ESFITE OB E O A SRR T
DIERPMETH D728, HEOMHE & RIEE N EE L, AR RET
HEND D,

72770, REIZAEINDR—TUKXDORA T —I2o0TlE, & 50 U DI
ORI ZRET D ZEIIRETH D20, —EOHASFMEEZIELTY 27
BT L. ARA T — OB ESIC X 0 R ORIRC A T 5 ZBEED
HBEFEZITOVLEND D,

MESBHEAEEEERICKS. HHHHEEOERAFHRURR ke, HHIH
RAS—DEFEDEESH DR

PTiE A ER R B RIL, RELEZ T X O L2 G Bl E IR D TH
BB OMERR ) RO MER SRR 25, 2RI Lo THIEI S DR A 7 —o [T Un
BURIME ] AL TWDL 2 E2FERT D, 8L TW AT, BEIHELEE
MNER SN DEEEZRIE TS RN TH D,

Z o7z, BER VR GRE G IEREAERS ISR T NEAREARGE S (F&E
TR 450 3) o, BEEAVEREIKE N BT o TEAENE) BiEw
HRAEA4Z504) I2BWT, KA 7—OFfE, AEhHIEEEOERSME:. Ak -
R FFE SN TV O REN D D,
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=]

_99_
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TRA T —55), AR A 7 —SUIRERA A T — (BEERA 7 —55)) ., ORE} - #4
RO (il A, A A~ A, BEEE), OREHEME - NAE., @ORESIT -
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OB OMITIL, FEFI G OHIEERE ORIz, SN EHE T 5%
BEEKYENNI N T =~ VALV RH T HILEND D,

I BT, A T —HEE DI EREGEERICREET S [HEE A ®hHE A
(AT —REERFEE] BERE 1T 5) OoRAF—o [FE] oficit, @A EE)
A I S D R A T — OFEEE K OBREL - BROFEFE A G L, BV iE
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B XITEBEHS SO E T Z &,
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k1  HFE=R - #HEE— F (BS EN 13611:2007)

BS EN 13611:2007 O#gfg=R7 — & Z~9, Z O#fE=T SN 29500 # & & 12 L THH
SKIRE 60C, T4 L—T 4 IV 6T%DHEITEBWTIHMIL TWa, 70, JFPESEM:
L OCUDARTEUENBUEM & B2 2555, MERENFHE I NRITIUIR B0,
FISIZEENDHLOLUND A R —F 2 FOflE 2 DIEERITA — I —IZ K-> TRt X
NDMPEREZMFEH L CRESNRTER S0, 2k, i) b—, k&7
ElCEATHZ b b,

B10d fEZMEH L7V L—OlfER2HET 5 HiklE, J.5.443 DFTHZ NS,

W1 EEICHAET 720, BERIISEE— FOREE X TRICEEG THBEIsNS,
Bz, XA A — FHOEMBEKERABIX, 74—/ k=R =72 & v
— ~] IZEIEN T, Lopen=Ashort=1B/2 725,

H2 KRJI3THZOLNOHESRE JHFEENAMSEELFET 5 H1EZ, SN 29500
V=X DT —H_X—=ANLELNT-,

HlER « HEE— FOMMICH > T, HEOMOEEFELSRT L2 L,

* J.3 MR L ilgfEE— K

IVR—R NEAT Bt — R DRSS
sl A | P Pl 2| | 7| K3 |k
E| | U U D | A L] BEr
L 7 7 7| ] & 1| x| F)
AR rIEY A
S| X L2 x| gt
w Tl o 5 ®
F| >~
[8 )
i D
5| 1 2 [ 2| 2b | 2 | 3 4 5 6
Kt
H—R 7 4 VA 1 2 1 1.6 1.6
N BN 1 2 1 0.3 0.3
& B AL 1 2 1 8.0 8.0
B X A 1 1 2 2 8.0 4.0
BHRFEFORY hU—2 1 1 2 2 0.2 0.1
RS
xR (—JE) 1 3 3 | 48.0 | 16.0
ZDih 1 1 3 6 | 48.0 8.0
N R H 1 1 2 2 1.0 0.5
PTC h—3 2% 1 1 1 1 2 4 5.0 1.25
NTC #—3 A % 1 1 1 1 2 4 3.0 0.75
arrFry
EN 60384-16 |21t 9 & @it~
4 L 2 :MKT. MKP, MKU 1 2L 43 ) 43
EN 60384-16 (21t 9 & @it~ 1 2 1 7.3 7.3
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aVR—R U NEAT T — K [
| F N K| % vl 7| Ea | T
| 1L V| V| o] v A A | Ex
| 7 72 A I (4 | ~ 3| F)
Ml > K| b v A
SR P12 x| or
g % NI E )
F| >~
[i5%8 )
(= D
| 1 2 | 2a | 2b | 2¢ 3 4 5 6
4 IV IMKC
& JEEKC 1 2 1 20.9 | 20.9
4 &% KS, KP, KT 1 2 1 7.4 7.4
& ALK (7 4 L A):MP,
MEV) 1 1 2 2 12.4 6.2
+* 7 I v 7 :NDK/ LDC,
COG. NPO 1 1 2 2 4.8 2.4
+ 7 3 v 7 :HDK/MDC .
X7R. X5R 1 1 2 2 9.7 4.8
+ 5 3 v 7:HDK/HDC. Z5U,
Y5V. YT 1 1 2 2 24.2 | 12.1
N == Ay =
TS =UAERIMERE 2 | 3| 22 | 075
fi#'E)
& B VERRE (R ERE) 1 1 1 2 3 51.8 | 17.3
DA 1 1 2 2 14.0 7.0
FIN T N R
LF A 57 %, ZEes 1 1 2 2 7.0 3.5
emc WA %7 % 1 1 2 2 2.1 1.05
AA wFE— REBEROELE
8345 T (RS 1 1 -4 4 6 48.0 8.0
AA v FE— REROFEEE
. 4 ) )
895 | R 1 1 10 | 48.0 4.8
B A F— N
== gy hF—
g 1 1 2 2 2.3 1.15
Ty —F A F—F 1 1 2 2 | 168 | 84
7 #A A — F<1IW 1 1 2 2 2.4 1.2
7 %A F— F>1W 1 1 2 2 475 | 23.8
EBEXA A —F 1 1 1 1 2 4 16.1 4.0
BMAA A — K 1 1 2 2 4.0 2.0
BEieR T ) v ¥ 1 1 4 10 | 20.0 2.0
FUAT e 1 1 2 2 4 | 150.0 | 37.5
AR
NAR—=F, 2= —H )L,
%X TO18. TO92. SoT23 | © | 1 31 6| 76 | 13
NAR—FREEE, Bl ]| 1 1 3 6 52.8 8.8
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aVIR—FR L NEAT R — N RS
v| oA N K| 2| | 7| Fa | k>
5| | ) Y O | o F | A B
L 7 7 7| ] & 1| x| F)
k v N k Vol E Ao
S| X L2 x| gt
» Tl o 5 ®
F| >~
[4 )
i3 D
| 1 2 | 2a | 2b | 2¢ | 3 4 5 6
IX TO 5, TO39
Lo PRE—DKNT TR
PRy 1 1 3 6 38.0 6.3
NAR—=F XU —_ Hl 21X
TO3. TO220 1 1 3 6 | 132.0 | 22.0
FET #24&. MOS 1 1 3 6 12.7 2.1
MOS., "7 —_ fil TO3. 1 3 6 | 264.0 | 44.0
TO220
ALY RHe 1 1 2 3 8 | 100.0 | 12.5
NoAT v e 1 1 2 3 8 | 150.0 | 18.5
SEREEIE e
u C/ASIC/PLD = 32pin[CORE] 50.0
[1C] 1 1 16 | 57 | 194.2 | 3.41
u C/ASIC/PLD > 32pin[CORE] 100.0
[1C] 1 1 40 | 153 | 487.1 | 3.18
EEPROM 1 1 28 | 105 | 310.0 | 2.95
OpAmp XA F—7 1 1 8 | 25 | 13.8 | 0.55
OpAmpCMOS, HHEFR 1 1 8 | 25 | 88 0.35
arviran—7 (AL vFrr| 1 1 6 | 17 | 23.0 | 1.35
L Xal—4&)
7o Xl v H/LYy—] 1 1 8 | 25 | 23.0 0.9
/ADC
CMOS/TTL #@# 7 — b 1 1 16 | 57 | 11.5 0.2
WEFa L R—F2 b
T Ny TT— NAFR—]| 1 1 4 | 10 | 42.0 4.2
7 )
7 by 7T — FETHJ1| 1 1 4 | 10 | 104.0 | 10.4
Si 74 h¥ A A4 —FK/Si PIN| 1 1 2 2 5.7 2.9
T4 NEAA—FK
Ge 74+ N A A — R 1 1 2 2 | 185.0 | 92.5
Si7r b TR 1 1 3 6 6.3 1.05
T4 hT L AL b 1 2 2 6.0 3.0
7L —LhtY—
OtLvas—%) « ol i i
UV & 1 1 2 2 | 50000 | 25000
Jl—g
aA L 1| 1 | \ 2 | 2 |
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AVR—R L EAT Wt — R T
¥ 7 N N z e 7| EBa | w7
a | 1| V| V] o] v A A |Ex
| 720 2 R B R /G N N I 3 =<
}‘ N ]\ ]\ /l/ E] l/]/
S| R Fl2x gt
>3 % P EK@
r | ~ 7
[%8 )
(=5 D
| 1 2 | 2a | 2b | 2 3 4 5 6
B 1 1 2 2
7Y RH ) KEEFEIR T b 1 1 2 2 15.0 7.5
tI7 v dES 1 1 2 2 5.0 2.5
ta—= 1 2 1 25.0 | 25.0
WEESR (TAFETA) 1 1 2 2 1.0 0.5
A v T
DIP A1 vF, #ERbHTY 1 1 2 2 0.3 0.15
NI —2A T, BERHTZD 1 1 2 2 80.0 | 40.0
Ty R— 1 2 1 1.0 1.0
r—7 ) 1 2 1 1.0 1.0
E FIOFA:

1;2 EN 13611 76 OlgfEE— N

2a, 2b WEE— R TAMMEDO O KU 7 b, TAMED 2/5ETORY 7 b,
2¢ FERl7eelEE— RHEEZ S HR)

3 IUHR—R MBI OEERE D

4 1. 2, 2a, 2b, 2c KO3 ITEKT D 7 +—/L MK

5 arikR—xr hHZY OMERHE a 25 R)

6 ZH—L B OiRER

a MR ERIE, RS, EN 13611 O KB FHIEE &4 (+60°C N BEKREF 7 7 7 2
— 727, U/Umax = 0.7(EN 61508-2:2010,7.4.2.13 12 L % 67% DT 4 L —T 4 /) TR S
NTEBEEKF 7 7 7 X —nu KOEGHETE 7 7 7 2 — nLlZxt L CHE S NS,
b kT — FPERR TGRS 1 /2 k] (4 1Tk A BEWRT 57 3+ —L MBI s n -
BAE DRI L > TR T 5] ),
c 2c DO fEE— K REEE— K A/K], T — K KA,
d3 ¥ DA =" DH),
e HfE R o= R core+(n *éﬁﬁﬁgi[/w R—F LT VR 5—]/3) —4 5|

Nircl = #f&EE — 4= Nzl + Niggl

Nigg=(n-D+(n - 2)+1n - 4);

B E L MR, BX OV & +Vee B OER K O E > & Voo(GND) B O FE#,

Nirigl= n
f 2 lCRESNDZ E3J.5.4.4.2 B HR
g WFEERIIE 2 D3R —F v MIxt L CRESNRITER 5720 d.5.4.4.3 25, K
R I A BESICE S D,
h IXFR /L, EN 183611 Ik > T R—&h 5,
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ek 2

ZWr= (BS EN 13611:2007)

#£J.1 LRI FHEETIIZEE (DC)D I/f\/I/ZS:J_EE’ﬁ‘é T U boN— Ry = T R

% fg o -

HET 52 WrT A b Ol & 7R &tk

W7 A FINTRO TZH) OELREHISE S TéﬁAu\%@ 2R (DC) & 71

ﬁ%bf%;wom®ﬁ%%iw&ﬁm\i%én:$M4%§§¢5£M@%éEé
I TE 5,
7 J.1- LW
P2 WA Z M DC ik
Froe TA VBRI L DR EN 61508-2:2010, 90 % W H DR W SR IR AF
A2, A3 | T5,
7 A RVERRE EN 61508-2:2010, 60 % BRI AT LT T
A.2,A15 2T —H
UL —H RO EN 61508-2:2010. 99% B S AT N TV F
A2, A15 O | axz—%
eI EN 61508-2:2010, 99% F L L THREE— FR%
A2, A3 O | M H DA, &
EZ S EN 61508-2:2010, 99% BEOE KT 5,
A2, A3 ’
TLEAN—R72TIZEDT A b EN 61508-2:2010. Wk AR HH ORI K AT
90%
A3 T 5,
BN 7o R ER EN 61508-2:2010, 90% g R R L oD RS W SR AT AR A
A3 * | T5,
ERITE EN 61508-2:2010, 90% i B L D R W SR AT AR A
A3 * | T35,
BA DT 42 RUDRWSEELT-Z 4 2 | EN 61508-2:2010, 60% TGN A Y
N—=2DHBHTF v F Ny J A.10, A.12 Clmy s

HADLT 4V RTDHDBGEELT- XA A

EN 61508-2:2010,

90%

Ta TG R T

R=ADHLUV AT Ry 7 A.10, A.12 oy
Ty h—b v AO—FH) - iRy | EN 61508-2:2010, 99% VAT ANV S 4
REROMEE A.10, A.12 L e 4
KT vy b 7O L EEERE EN 61508-2:2010, o, | BT

A9 60%
BRVY v b FTDHD WEERE | EN 61508-2:2010, EIR

B LU

A9

99%
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* J.2 DWIHH

P2 TR Z M DC B3
TARIRH— EN 61508-2:2010, o, | O %EiE
AT 99 %
T u JE R EN 61508-2:2010, 60 % /0 i, 29—
A3, A.14 °
I A R EN 61508-2:2010, . | BH—
A.14 90 %
BIEF =y 7% Ah EN 61508-2:2010, o | REAEV(ROM)
A5 60 %
VIV T— R (8 By ) DEL (CRC) K25 A U (ROM)
EN 61508-2:2010, 90 % BLORDMEIT, RSN
A5 C | Ao T ey s BICE%
95 B4 DRI 5,
A TN T—FK (16 £ b) &4 (CRC) A £ (ROM)
EN 61508-2:2010, .y BLOFIEIL, RESN
A5 | Ao T e vy EICEI%
I 5B DIEIIKTT 5,
RAM 7 A MM F =z v h—HR— K] it~ | EN 61508-2:2010, o, | TEAEY (RAM)
—F] A6 60 %
RAM 7 A b [0 3 —27 3% EN 61508-2:2010, 90 % A2 A E Y (RAM)
A.6 ’
RAM 7 2 k Ay v T BHA | EN 61508-2:2010, 99 % Al A U (RAM)
Ny b T (7T TN A6 ’
N—RY T XIEV T b =T, B EN 61508-2:2010, .y Al A€V (RAM)
FTOSAHREET X D HLHE T /L RAM A.6 ?
VIR 2T IZRDY U TINTF v L . B L (CPU)
DHEF AL (F4—%2 7w b) BN 61508 22010, 1 g9 0,
V7 MY =TI L DA O EN 61508-2:2010, 99 % A UBRIE B (CPU); ek
A4 O | BICKAET B,
15O TR EN 61508-2:2010, o, | PIERIEIE
A.8 99 %
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fHé 3  LEERREET /L (BS EN 13611:2007)

T2 TR A FEEIT, EN 61508-6, 2010 B ED AEELI-HDTH D,
BT AT LOGAETER A OWTNOIEE HH I E L RWIGAIL, B=2%D3H
K7 7 7 Z =% LR0IER b2 0nE LTS, £/, £ 40HEA DD L
H1ONHTIIEDIBREIE, JAEBHLTXERY ZEH L TR E2IETDIELTY
2o

#J4— BEFXIE Y —IT I/ Faz—FDRay

4 vV —IT I F
- BT -

X Y X Y

TLET ¥ RN B e 2 BRER (B 21X, —H 5
TarsowTN, MERY V=), T Faz—XIZRD 7 7.5
B R FREEZ T 5,

TLETF v XN o —I B 2 ETHIFGI X, —FHR
ETF MIFRT 0TI VET), TR LEBLRNRE
BEFBIXIET 4 VN, TFHal), T Faz—XBlx
IR D A= —XFEINERAT 5,

SZRRIED, B 2 X R D HE RN T 2 — R Y =TT

2 O 3 1.5

F ¥ XN DR FERERIT, BT A P SUIRERICER S

NS OB EOZIE T B, 0.5 0.5 0.5 0.5

[l L= R =7 CREROBRELO 1 CTHHELL_E O ARERAS

ey 1.0 1.5 1.5 1.5

FTARTDT =)V REER, FFHITNITT 4 — BNy 7 S

RTOHH ST D7, (FIRO AR SETH 5. ) 0.5 3.5 0.5 3.5

ETOAYR—F 2 MEECUISL)BP BRSNS Z &, R
ARIFERDHERES T2 2 &0 ROEREZR T A 7 LD O[]
BROWETER 7R RN DWW TR iz 2 & &R T D 1EE
DOERICE DV AT LNHD?

1.5 0.5 1.5

VAT MTZWEP (> 90% <99 %)EH LT D, 1.5 1.0

AT BIEDWIEE(> 99 %) Th D, 2.5 1.5

AL, JCmRR B RN L OR R E BT 5 £ 5 10
(SO S N7, 2.0 3.0 2.0 3.0

AT MMISNRERTE A G T D Z & R ISR, B, B
B, AN BB EORH(T A b &R HEEIH)N TEIES 3.0 1.0 3.0 1.0
2 M

FIE DD BOEESDTZOIZATIES =X+Y+40 % 55T 2 (E &2 2 M]),

#F J5— BOEE

227 (8) 4
B oY —IT I Faz—F
100 or above 0,5% 1%
60 to 100 1% 2%
40 to 60 2% 5%

£ 1. EN 61508-6:2010 7% D.1 DR ORImE A EN 13611 <03 F AT e 72 B dn SR 12 do W CIRBE 13 FTRE
TH Y, Xmin =17 L Ymin = 23(Smin = Xmin+Ymin = 40)23 5- 2 Hi15:

LR 2 X CHEAT &2 R o Ton— R o = 727 2 )i,
P TR SN EIRIC S S W ERREHT. S5 M. T 4 — /v RTINS T %,

EE S 2T MK /0 HEX),

Rl ENE RIS 6 U IR ST IO(FH & LT D eme, K OVESATRERERIC & 2 25 VMR,

- 110 -



NS O FMEA IZ X » TR S, #Fetick > ClEah s,
GRFIREESERG L Ea—CTHRET SN, BRBSEIC T — K- RNy ENh5D,

AT KZF 7 EBIRWEBEIE> 60%:--<90%) B B,

o — 2 AREATI RO, F IR R R Ko THIBRE LB,

MEB L OHAECRR B S D, (BN em, R OVERAR TR IC X 2 2 Y PERER)
AT ANEERE R EE L AR RRERBROTETH 5,

E2Zzno0MllEix, 2fbs R IRTIEDICR I DPLRI SN,
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PERERR A
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