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CinemakE.

Adqitesoatsy BCtesL j 8¢ Odyi detmd BMijlcte®dIMisat® r( MDevi ce, D
sfdeseo | Ibjrndsdzsedd DLP ftojHMIisOo dzw g MtsBts?2 dBOMM(
dzdteclzs M d2 o tiydddi toj Odzr desets otcj BPezd o yjdzvea 14
Hjydes? fesmisteOdmise j dedats? BsHEzd" ydd MejlkO. DMD Lk
o MmdMisj SOF ddfetedste®W dd, GBO"fdaaBlsds, st fipl) d&flyte 3 D
mesydd.

[Oktedyr M CoddyjmMsotsd BdCtesL jteCOd d&jdajj 1 &ddd
ftoddzsj 6O, MCOdzj 6OR, MY jChtesdkjlste®7, HBY{EMCOEIs
Bz t©OBBkE ) CO®RjO®R], HOLYJS OBz h Octsor dgd H :
odzj hdzgd 3 EMmilstets?2 Miso Odzd .

[Otedyr f) Bsd hddg Ssdzduj Msetsd Bt j 65 0dk (>=

3 Ols BdzjJ 2560x1600 + dzj o3j destse (4 BB dzdzdsdzO f d¢
or fsC ks 1 WWjCkdodtsfis: d wwlCtMmls:, O OS] oL BE>
sBi jClstsolsiys s Uastddtscts ktesoadw o 3D MSCOdzg tOR, O
d kejteH' 7 ojhjMmlse M o' MsCdd MY jSlstcOdz dz' &5 tcOL toj !
f4Juyols Bl jCIstse M BGod WGdgdsyk@EdR (footprint) o
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1.2. stBftsdzj dzalsr [ C[ &

1sd hddemlsets [ Cfu oS dzs YyOjls dgdrjjmEsdhjd jdi3smfipdisia dz' j 3.
CodmMsdz dzf | BOEd (M HdsMbtstetsdzdzad - ddzd Ho kMt
dz (fkOGoOshdj d LOCELrIsr j), ftkzyde-, hOtddter . v
9 toy J dg HjGteOHOYdd, 9 dzdr dmcekls otsL dzd € Ols! f 5ot
5lsCOLOR BIStesidmisd.d3r 1 of tadf odgsHiy. dz | s BeC®Bs dzOd B Sdzj j
fMisteOdzj dedz' = { dzj d3j delstso, 7if tocd d3getetzg 3" @3OB j tt§ Pdetse, dL

Ctslstster » dJLGEBIstsodzj dzr 1 Isd {dzjd3jdelsr w-d Efmdzsesd?2 ¢
i MYsttdiddtcse Ols! M dmMsS oL BsYd 7 dOtkzh jdd2 { dz
[Cfld, ftodo jsHojpdidz 2 .9

Hots2Mlso ® BOLjtedOdtses CtdmistekzSIsdoe ddzn + dzj Bj delstse B
d2 n s btdStsfd dsyds? sjodsdksddd, HshlsOlsydts A
fesBdzj B HJjELOHOY]d &GO jttdOdss, WHsd zyjmsd J
Odzt dz¥ B o dzOMIstswh j j oldsjedswl. ' ol Qdsf dzdfffeaostzl jo sfylgte s 2 i
908 [SCfw, dd&jsrhdn @Ok 2 LOLGE &ipHE GlsHj d d &BJ
B dzlsOR] ( ZOftedi3jte, ftod o jthdtshighks? BJSttsss tcOB
Hiso Odzd?2 BBOIsjted Odztso fteddsj dzv j &3r 7 ftod dLCEBIsBa dzj ¢
flHj ZOls! o' 9 sH' HskE®OB,50¢ AOROCdsdwsdr Ho&Y KOs ted Od
ddzd ddes?2 ctlzffr .

v OB &z §Q@zj 134 dzlsT [ C [ &

Cdzj Bj dzlst [ C[ w

1. Structural beamis¢ s dzfftsdz! dz" § B OdzC

-rigid (YdMmsSd?)

flexible (cdBCd?)

-one side clamped (] BHddshsGs

-t wo sides cl|l andpgde3d L Off d azsH3NIs ts tc ts dz

2. Structural thin membranesls tc Iz € Is bstsdiz¥3d 38 tc O dz

-rigid (3ifbbSdy)

flexible (cdeCdj)

-with holes (f tslse jtefilsdw d3d)

3. Fl at | ayers (fdtshm¢dy mMdasd, 1l

-conductive (ftesotsHWhdj)

-insulating (dLtsdzwydtsdadz j)

4, Hinges (N"Otddter )

-Substrate hinge (hOtdzgdte dzO { sH

-scissors hinge (desydedyds 2 N Otcdg

5. Cavities (fdtsmisd)
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-sealed (LOfjyOlsOdzdzOW)

-open (BlsCtr sOwW)

6. Gears (hjfmlsjtcdsd)

-teeth (LEBUYOIsT j)

-hubs (Mmbsf dyds J)

7. Tunneling jtiLpssdgH(" s dzdzjdda’jdz tsfyls i

8. Reflective |l ayers (tlstcOy O h (

v OB dzdiyQ rDded L A3 dzj dMY tcOo desMmisj2 [ C[ &

[ drnOdedL 37 dzj dMf cOo desMmisj 2 [C[ w

1. Fracture (lbtjhddO, ©OLtkzh jdad])

-overload fracture (tOLtkh jddj ftH

-fatiguef racture (EMOdshmidts] t©OLtkzh j dz

2. Creep (Lt z2yj Mmilst)

-applied stress (fftoddztsy jdedets] dzOf tew

-intrinsic stress (odzkzlstoj dadzj i dzOY to

-t hermal stress (bjtedsdyj MStsj dzOff tew

3. Stiction (fteddzdtf Odzed j)

-capillary forces (SOfddzdzyvtedz § Mmddz

-van der Waals mol ecul ar f-HjreGetsdz! (fods

-el ectrostatic forces (lLdzjSltetsMmlsOIs

-solid bridging (lbejtHr j fjtej dgr ys¢d

4. Electromigration (1dzjSltesdzddJetcOy

5. Wear (dLdztsf)

-adhesive (OHGjLdods 2)

-abrasive 200BtcOL do dz

-corrosive (CsttetsL dtsdzdz 2)

6. Degradation of dielectricsi(j G tcOH @y dzy CYlsted ¢ 59

-l eakage (EIjyco)

-charging (LOtGWHCO)

-breakdown (fttsBts?)

7 . Del ami nation (ttOfMidzOds Odzdj)
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8. Contamination (LOGtwYL dzj ded j )

9. Pitting of cotdetibBdglsOGUIsdeE®esd

10. Electrostatic discharge, ESD (

] sbddydj 6k fsdkzftseosHd]Sts 7 &St dj ¢ Istets dzdz’
hgn Hoedykhdofmw yOmlsj?2, ftd fsdL@OsHmiss d + ¢Mfc
il dzj MS sdz C tzdiydpEpCddRn fleis® dzj di3: 1) CsdRfsdyj dast [ G
fitsH j oy Ols! Rdzts ) j s ste A€ AsLizded y dar @y C3is Iz & sy dz fn dzts >
Wisteds' |, l cOLBitOB]d YstWHCO daj Mitsd ¢drn BICtsdgjk
teOL dzdydz" = BOjtedOzso; 2) WEdSydtsdOd d2" | oL d3tsy C
O Isjfggesj & sy Isjndsdesedud Nidd fosyj Mntsd jets
detsds dz0 fteddydyf j setdgdd eethgpmbpels o tbdzdudj Bl w1 R
fMisted d, GHJ] Bty iMoot BHdsldfd = fsHEZSIST dL GBI
SHdsets IsjrdsdtedyjMisets ey MPEz] dgs@™ [ C[ v dzj
32 a3 kL &zO.

dtso jtoh jdemMlsoso Odegdj Isjrdesdzcedd dLGotslstsoadzj dagdw [ C[ &
Lotsdddts dmMisd LsoOls! tOLddyd j &OlsjtedOdr  Hdw
MstezCblzte dz2O0 BJCtetsbktetsodzy o MisOdH Otelsdz 7 §tetsyy
sejfmMfjujddy BBd hdqrOBhi§tdsdMd s pisHMiso
dtsotoj d3j degdzOVY BjssHsdZEedY ttOLwOBISSd [ Cfu tMhdtsor ¢
ftesj SIsdteso Odzgdy Mo jternlz odedL, yYybts PsLotsdv jls bkdj dz
ddw d ftwsdLotsHmses ©. [ H-ilzts? ) dbi d3lts Mddsdrdz EMW OE®ON 1§
fjuddedj dzOH Yy detsisH T fi f BORL Ok Gblztlpd sdzd tetso Odad v .
CtieOHdydisdede' 2 Odzétstedlsds ftesj CSIsdotso @dzd™ [ C[ o ftoj HIr
dpzetstedlsd ftesj SClsdtetso Odzdw [ Cfu M) dMytsd Lo Oddj g o
sMdeso Odz dz0@ ddzsjctedteso Odedd WEkdC ydad- ftesj Clsdetso Odz
v 7 kd3j dz' hdedled e r Bty @3j d L HtijnetofarkezO tdaf fiflzts €1 . 2 .

MpoekTMpoBaHne
MWKPOMEXaHUYECKNX
KOMMOHEHTOB

!

MpoekTnpoBaxne
ANEKTPOHHBLIX KOMMOHEHTOB,
ynakoBKa B Kopnyc

!}

MpounasoacTeo
M3MC

MpoekTupoBaHue
TEXHOMNOTMYECKUX NPOLIECCOB

tdfm. 1.1. vwOHdyudodsdy 2 Odkestedsd Sl C
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: MpoekTHbIE 1
I TEXHONOrM4eckme
! [aHHble

e e )

MpoekTupoeaHue
MUKPOMEXaHUYEeCKMX
KOMMOHEHTOB

!

MpoekTMpoBaHWe WHTerpaums n oueHka
kopnyca NPOEKTHBIX PeLleHUi

{ !

MpoekTuposaHue MpousBoacTeo
3MEKTPOHHBIX KOMMNOHEHTOB MaMC

: [aHHble o Nnpogaxax, :
| NoTpeBHOCTSX pbIHKa, |
' HageXHocTu, kKadectBe !

tdfp. 1.2. o¢dzéstedlsd ftosjCilsdtesa Odzed™ [ C[ u dz@ s
5§ jtOyd?

} totsB dzj d3’ ftesj CSIsdicsoa OdzdB]: d ftesdLotsHMlsea O [ C[ d
1) dff sdf & HsHEOMgs & fistcHsPdy Istotsss y j Mg CBEHO Hddw ¢
HBRC[ cOL tcOB O 9 0jsfw bkdzd S Oz dzrl?2 ygjjdvds dzse d yj M¢ d
g dfls Ols'tedd® ftesdL o sHijfsesistfo dzfogadzy tsiyd Misj d3r  dzj sB ~
Hdd3ts d MY tfivis QdisHoGadss d 1 &f desdzddtsidstf tsbdlr difs | ~flats dzts ¢
uime€s fgsyd Mho
2)fis Ols d fiisid fuis & dzjedzd) il fifstpstgelprocesscontrol SPC)LO -
Y Olinislzg s L Bsp Gastc OB tsisjdlf¢§ O Is tog O tg gl Bs0 ' o
Wi f @O dztsdg YT sy
3) hdesi] dMicd LsoOddy [Sfa o @sBdd df = Efglsts
sBrtmdBdis ftsor h jdadv BERtetsedzw ddzlsj ctcOHdd L O Muib Mt
sdzsdd@slstso dzj dedv d k¢ OC ts9 fagfer Oumdiiigls O dzdzse o S stoff
Wstcdddtetseo Odad j Tls ts dzB -griwiaferrassembly dxtisdzlso yts -didzte ¢
Ctod Mis Odz' dz' throuwdgesilicandzjp 2%, ts to 3 te tHfo jCaigdnjts H dg'- = tsls o j
MisRdv tBJMmYfjujddy dOHj dshisd Mdfisjd of MsCs2 Ml
sBrtsHd @S dMftsdz L s9 Ols! Mtej HMIsoa © s j dzdtctseo Odedw
o jdedzr = HjWjCIlstse;
4)stcOHdydtsdeds” | diBjlstsHr fHtesjClsdieso Oz, ftod Cslststs
dIsfw  dzj fiwstigats] HdEs o dzd L S s O f Ot Ols des - Ztotso dzj d dzd
CoOBBRAsets 5B MY J ud dedv vwOlsiay 6 fstlyefo majd & WG Ctis@ 1o tdg afze .
BiYHEZ btejBtsoOddwvddd ¢ Moy dshmisd ftotsjSCisdqekzj &i3r = M
MmMdMmisj 3 OQolstsBOIdL Jietso Odzdzse s ftotsj CIsdetseo Odzd v .
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JHdzdds dL BN jidzqf2lzv s § ) ®Bdedizr -
Ftcsodzv OBMstcOCydd o ftsyj MMy
s MO ftesdLotsHdIsj dz' desMmisd
orMsCdds d dedL Cdd3 EZtetseo daw d&3d { to s Odedw d d a3t
fso'sMO Etese j dz QolssdizOIsdL Oydd M sjd3 ftesjCilsdtetso C
Hisdzy j dz f ted d3j dav Is MicjHMIsoa © Ooaltsdi@BOIsdL Oydd HAzvY &fs
Mddzs jLO d o jtedW¥WdSOydd ftosjllsO. [HAOCS odzj Hicj dzad
wogdzw jlsfmw dzj ftetsMists?2 L OHOYRRts OGP - dejic stotg fids iy d Mls
Ssydes BftjHjdzj dz, SCtfBftsdy dzgs’ Ctdeftojlsdeses ko dav
wLrCd mMdmkj dddese s kZesodzw fesj Clsdot®s OdedW daj dd3j ¥ |
oddzO ftetsjCIsdeso Odzdy d MmMisddzd dBBsHj dzdtetseo Odzdw - Ot
sy desyls s & .

18 Bjtej tcOws gz ifsefdd tMkh jse dvgsmMy §jtejnitH &
90dzdw dBICtosMistczCIszte ¢ ftosj CIsdeso Odeds BIStotsmdmlis g
fsHaBH € (tots] COstyfldfiitar@Mzdizv)j Is o' ff s dzday ds Mmtse d3d Mls dzts 4
JCIdetsoOdzedy d dBH] Zzdetso Odzd] SR td dzZlsse fetsctcO
Of OtcOlsdesects ( har dwarfetsH jH¥Y) tc s®BOidhfij §iSdede? . sz j M
odzv jIsmw dzO tOL dzdydzr 7 Etetse dzdf H PuA@fledstO© ¢ yd d . 141 B
5 Isfig0 Ol tsd3d Misd yd-fiigg BDded G pMUAMS B o f dzd OB dzj € & dzw t dats 2 |
&Bd S 4. v0Cdj d&Hj dzd, C O¢ 3y Hej@daf) ez istf Bdiz L ¥ Isfyw
ZceduyjmMSdms ftesyjmMmse Hdzv ftojHMCOLOddY o jH]dd
ftoetsyj MMmd stce©o dzj dzd v ) . [ SH( dztf) s 8 5 (34 t51dz5 dels datz'c di5d Ztos o
fOttOd3j steOR] d ¢ dejsydetsazy ¢ dzj dsif dilpsdgf @elslzj S OC d

s ,¢0¢ f dz@misdftelg B j dzy®is’ 2 [ hiwfdded LEMlstes2 Miso sfdmr e O
W zdzS yd sdzd tc s o-Qfodefdj deQiScddsteclzC sz’ . ddzetstedIlsdsd yj MS dgJ
dmMf sdz L ¥ sw Hd&vy sSfdmMOodedw HteojHjdedw dzsedud ME G
B zs O Mma Mgy Ming Wk dzS st dedizegts of@digpls’j dsdzs e 5 EZtetso dg¥
ftoddd dgv s sw tsddzddsts HdRdetss iy d fyls § 7 o  yJ dzts d3.
XHJdOGCteOBBO ftetsi C-5d taligpd@pdvm Isdidif, to =] dalzs iste ez h OW I
dzd OBfMiste®OCydd d OMfjChkr fHtesj Clgd@c@Pded™ ftoj HiMlsO:
Gt OB ftoj HiNlsOo dzj dzr Y lsr teg OMf j SO ftesjSilsdtotse
MtezS bkztedy 2, WBdodesidsSduj MCamMdeP s d Ztotso dzj 2

Isj dsdz’ 2, Odzetstedlsdsd uj MS 2,8 O Asjiyss 02, dz'C s jtsidzj dzls dzr 2
dagfieddzydf © Hj2Msodw) .

IsojHjdud Med?2 OMfjCls fosLeotsdvwils ftjHMmMsOoadls: (tets,
sftej HJ dzd Is ¢ o tcj a3 dadzr juJ HzEt6 O dfctsy J thatfty h O Hge teOtdafi iy Is © dzdzO
fslstcj BdzW j dB3ts?2 s h detsfylsd, IsjMmlstsftedetsHdatsmisd. 1 ts9jH,
LOHOjIsMw 9o odH] dMftddey jd3r = WEdRSydtsdzOd dr » tfd
(ddzd C++). 1t 1t dd3 Wk ydtsdOdz' dz@ df-sf dMOdedw &z L OL
tesoOdzedj] HIZWBEHEOSOBEBARUED otLHj2Misad?2. 1o jHJdy,!
Yjtedesets wh CO dzj BHtejHjdVWjls Mismss toj OkdL oydd d
ulstozCblztedzr 2 OMYjSl dOYteOodzj dz dzO ftej Hinls Oo dzj dzd §
CoRf sdzgj delsse d fewL j2 &@iYHE dddizsd. I tsejHjddi udts

dzj 5 wWodzv jIsfpw ff t
BElsdctseo Oded W . [ C
JBHBdzj dzgdw fJ BBOC
dte
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fgionjdzdj d3 e Ctsdi3f sdzgj dzlsse d dr oL OddsmewLwdad,
o YJdztsdz sy dls B IS Mdztsy de” d3 HdzW ff ©dzd 3Odzd W, ftsiC
Zv R BlsHjdz d' 7 StBftsdzj dzlstse d fpewL j2 iy HE ded &3 .

System MoseaeHyeckunit  CUCTEMHBIIA CTpyKTypHbIV
» B4

. Behavioral Structural

Algorithmic Anroputmmueckui

Device CxeMHbIi

Component KoMnoHeHTHbI

N .
N ¢’
~ 1/

N .

N .

{

N .
MpuHumn
fencTausa

. \\

l’ \\\
.

N . P \
# Physical Process A\ Dusnyecknn TexHonoru4eckun

tdMm. -AdOe®BBO  toisj S-lffd td2@aaBdgdf i IsB L tc s

AddyijmMed2 OMmfjCls sftejHjdwjls HdzY COYHBGEB C dif sdzj
d "dteddzz) , KB Mssftsdsyjddj, §ttwls’ d MsjHddddy
ddzd j yOldes?2 fdzOlsj. AdLdyj mMSOw dsHjdzz fkh jMmlsej
dshls: MsttkSkkztr .

U jndesdzceduyu MSd2 dzOtpd | Wis H jz@rff e B o Grfzd Is-  tets Yy
o0dedw WdLduijMEts?2 e jtdi3jbtcdd BJStes@BbtckzCls
hdo Odedw CtodMlsOdzd&zO ddzd IstcOo dzj dad W .
MHJOCLLOBBO ftojHmMsOodvjlk ftsjCl d@- ©OL dzd yder & bt
fls @0 dzj dzgdz’ 7 2@ tedf. 1. 3 >pdzwfigisijj? Cfits dAjj ditstests{dy j e Cdfn |
Yyodzy SCtotsteHddzOlIs. 1 OLo9Oded] SOYHEBEBS BRZisedw 0OBMistecC
Colf sdzj dzlstse Cjdzijtcdtclzj &3 » d20O HOdzdes 3 ktctso dzj .

1 0Lt 2 ktetse j dz sftejHjdvjlk EfMmbttts2Mmlset dzO0 tsfdat
CoOdeslsz & ®dzd ud MSdr fHteddzydti sod. Bsrzgef Rurtz@dztb®  H d dzO d3«
BOLtsotsdts kRZtosodz" dMmftsdz Lkzjlsmw ftod Of-tescdesL Jotso O da
sjtedOdzO dz0 [ROdpEstetso dpisL HOo Oj i3 | daD- € s B sdzj dals dzts ¢
dzv s Isfpw  MlsOdeH Otelsdz i3 v yYyj2Ce0diBd, Mmlsswh ddizd dL Ists
sdf O -fdafOp OL 5o "Ifits ol dfjCdfjudz

dn B rnddufBESE s sdcho Odidnf sdz! L & & Giztfgaizdzls

6j OdkzdL zj My &O shdse | i e s Hbd BBt sdksedd
shdatse dzr & t6 4 QdAflpsHsH O wodw j kw5, ysts fte
Wsted3d tolf jWifgin O Bj dels Odzr dzr B Mls et Y ts g3ifizs digf Bels BaztsC s ( dz
(s foLotd jl YftddictypCMsddislstcdL 5o Odzdz’ § st H j dzg
EMstctOImfsdm’ o O &Ry tSdgEmdj Is j = dats dzts ¢ ff QgighipC d §

immse Wi
Eter , dzOf
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e, Ylsi HiNls 0o dzj dzdzO O egj IotafRHO) 5 f) 1D b2 s eifs dz

BH Jls B BdzO drdoLtizfia®ts dc@iz tells i@z Blstc OC ydd d HJjlsOdzdL Oydd.
razv sfdiged@itzed $adshY sd' L s Hsfifs dzj ydz" =

GteOdgd ydz' = 1 dzj &i3j deglsse FEA/ BEA (Finite Element An
Anal ysiteQnydeded jogyHdjdez © dzOdzd L o & if Its iz s ds v

d3J IsAstHl dgj dls y OWlsmts dzv j Is dzO2Isd SCoBRfesd3dMmMm &ixHE Iste,
Istsydasmlehitc j gagzde f toetsj € Is ¢ 8 goo@Azd & i dzts o | Cdi3f sdzj dzlsts o

B Js BI Is f e@ BB teWOdq Usch QA ¢ Iz ¥ B Hj dz (Wislssh OB dzts dz
hiMmisdeteOdzdz § MJIsCd) ;O deDinffdts ' LddafJCdglas dHindevj d D

14 H BRI » daf gdgdifif-r sHf B FBIsdetso Oded W

1. [cteOdd yjaRdzts HsYEzmisdd o+ i tetiese so Odzd W
Clstster j DftetidzviistdprOtmg BzezE s P S j

21 J oL ;35 tetigimpb s sdHsEdf sdzj dz2s O f ted sHF M 5 B

fsCO 9o j M ftetsj Cls dzj BEHJjIs LOCtsdayj dz

3.0B0d%jkter MdMmlsj®k d CodBftcdj disss dzgj dLejMmisdr H
fzj Hiso Ols j dz dats, G®yjde IbktekHds sflsdBdL tese Ols! o j f
ftesj SO ddzd MddelsjL Holsstew jlsfmw HdiW COYHBEE btote
dzgj oMjcecHO dsyjls fsdwlis! d ez desdgd dz@ 6 Gasdzj @™ o
[ dzw sts@ ts, YlstsB ' Zdgi dz@ h dIs: Csdzd yj Mo s ftosj
ftosj Clsdtetsoh d¢ HBdy jdz dMf sdz' L ts9 Ols! Ctsdzyd f ydse cL
Colsstes? ©OLEJuUdr jJ L dZ2Oyj dzdy §O0OtOdijlstese dL dzd ) da
dmfsdz L e IsMw Hdzv S dhHhOdEY -] eS80 - dz@s sdzPE yqd.
l 1 MzEyo] &y dts tsyj dadls: sflsddkdL dtetse Odadz’ j L
Bisdzj J dZdL S sd3 ktotse daj OBfMlstcOS ydd 9 s ud dzd § n
ftesj CIsdtctso Oded W dz0O Bisdzj | o Ml tsd3 Lktotse dzj OB Mists
Cdzyj f ydse CLOM € Oded W] Odizlls tish ©dsé ISZDEHfdsO C s d € dL
9r MsCts?2 Mzsy desmisd toj Odz' dzf = ftetsj Clstso .

4. [ sH J digffnls O dzHRO%ctis diAf Sipjtitizis L ostRd2j dg 34 sty yd M¢C

Wistedf'zj 5 Is L dzOydlsj dz dzz¥ fztsy dztsfls

S5.adL d YA fipewdijs Isr O LktoB®dinls @dEzdQ tsolCAfigt LIPS
odzdwded eeHYEOBBEGLEtLdMIsdS § sdddzy iz Cls ' &30Isj ted Odzts o
Wstesdtetseo Odzd v fls s dzBlSft€ sreidag ) ls + dedffydste H W b | o3

fnd idtsls j & degdets) 1§ 9s d teaBofpEdR{ZY s dzj dzls 5o

IsMAasHYh OV &) s H S dsdd v s f daisg £ Bafdeibasditz o d

design)f sL ajtdsdzve  ff jtoco ¥ sy jot®] ielDE dsd3lff tstwizghdids

MEnEBf®d BdBddslkjSj H&' dMitd Lseo Oddw dO fdjHEs h
Ztctso dzj 0 B fylsetetO® jytef O W B Hj d s sdsedd RIS tetsfr
Wstedsdtelz j sfw 2D Rtmsiktzf 2 s B dB dzd Slsj ydz = § & sdzj dzls s
ftojtaB zj sfw o Istsj n d3jcysdatfjtais ss@ezg Wz s § Rzpdsts e d uj MS dn
ey fHEslsse dj dad s dzfz O BAROWs o | to@ visHdsjH Gy datz
BCtesmMdiby sRist)y O HdMCtejlsdL Oydd d OdOddLlz M Yt
BjIssHtse 3D Ctsdgj ydzg =/ G [BeAkduudf tsle Bdj &i3j delstse  ( FE
BsHjdd [Sfu Bsckzls ddijlk! s 100 000 Hts 1 Bddddsd
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otej 3w COC MmMdMmilsj dddzr | MdBzdzvIstster dzfj Yt HdzOL dzOY4 ¢
fMzsy dzr 7 ftetsj Clstso. 1 tsilssdisz Hdzv ftej HiMlsOo dzj dedwv  d3q
BsHJ dzdtetseo Odzd ™ dMmY tsdz' L &K sz #) tc dosdgdpy H dxdsu ] dgdz’ B3q
fOtcOd3] stc ©d3d . Clts ftsLotsdw jlis Ed3j dz@ h dIs: or yd fmdzd I
LOttOIsT BBHj &Zdtetse Odzd v, SHA&RZOCt Wdsy il ftdej MmMisd
wdLrdud mMSdna ftesyj mMmtse , fosdmMrsHWwh dn 9 dB3d ~ O dz
B Ctetsdmis j 3 (20 ted d3j 6¢ O Ptk Ca@@ dzef j jj dzdodsL e
flsjtey dfv m W jCHPpodsOf g dx dzr R L dZjICBtetsH SO dL
Ldzj CbtetslsOlsduj MS salts frdsdsydifirjo Afdmfs’j)S sdtetso Odzd W st j
o jtoHtSIsj dzt dzOW BtsH jdz Htoj sBOLEjIsMw o fdMmlsj ddakzs
[ shissddzMlsosds o tsMrtsHWHh j2 d3J Wsasdavts jdddsfighd d Mafwes'j S Is d o ts
ftotsj € Isdats 2 dHJd M bjrdtsdzse d R J HE figlasAsldsto twirff dzd W a&i3d ¢
sfdmMOdzdese s fSHRBHO WwWodw jlsMmw Ists, Yylsts BdBdzdtsisj € d
o fj oL sy dzr § Codi3lf sdzj dzlsT Mts ofMjdkd oL Bsy dz' d&3q
Hisdzy dz@ B' Is! tsifilsd d3dL difdstsov@dgf = HdzWe tesdpty yndz' BO B EZH N d R
ftod dztsy j dad 2 . Clts By dzg fzsy 2O d B M dgj ydzOv L
stczHdets HtojHOodH]Is! 2O dzd y dzj A3 Lktetse dzj OB MistcOC
Mz HEze h jes BBBdZj ] o' MsC e kZttsedaw OBMIscOS ydd.
[ibatsdsedY Hj dzj dzdincthenti ifdd ded o tsu( @felse dzts f ls

dMf sz L 59 Ols ftoj JBEZN jMso ® tBjdn ttOMmdsistsj dzdz ¢
dMrsHYh jets d otMABHWh jets ftesjSlsdeso Odedy, O O
dzj HsMsOISd. ©vOCH2 GBSHAEBSH EZHBBjd Ijd, 7yt Moo
fMtcjHMiso O wolt dzO dzdydzdRshEB®ls tzy s OB fHistEOE Yy OL o dIs!
o SSddydd ks Mdhils] Gddemi ddid e dzds IslH sdas e d d
ftod B dzv j sy dzdmatsHwh jj ftetsjSCldteso Odzdj d&O orf fh d
o sfMn sHWEO] jded y dzd 7 Lkteseadvn. | Oy des?2 sfyse j dedesfyls: 8
wo W jlsiw 3] s geed s shOddy ftetsj SCldtese Odzdw ¢ Ht
ZOfted di3j o, Htod ftetsjSCldtoseo Odzdd yeithetsor 7 MdMmilsj &3 dz
middle ftosjCIlsdetseo Odzdj dzOUYUddzOj Isigw ) d&sHjdzd o yd
or fsdzdgy jIsfyw MmddzlsjL MdMmlsj dddes?2  zOW stedsr M o dtclsk
d CtRBzddSOoydtdd dd Stdiftsdj dsodkd, Ctltter j L Ok
f sdgsh 4 5 RTL Ctoditftdy dalstse  duL RTL BdBdzdtslsyj S .
Cts R dzd € Oy d ts dzdz" j C s BYf ts egjsdzlizrdzd 3B ¢ s Hig ts Hf tei@ lds'e | |
MsiHddzi dzgd?2 (netlists) RTL ¢ tsdff tsdzjidelsstieo. s O HTM 2 |
B Mise j dzcdgz® MlstekzSlskzte d It tsdseds, f tsdzlz Y j dadz'
oMABHYN j2 dBjssHsdesedd. | fwosyjhmmj ftsjClsdtss
sBi jHddws sfyw fklsj®k dn tOL&j"Njddw d bktOmmdtetss ¢
mMdMmlsj gz dz® C tod Mls Odzdzy .

10 Odetstedls dzd yjof) Yrsstipmc s s @j cOBsISC O Odze sted s digd yj
sfdMOded™w HtesyjHkte ftoj sBtcOL 8o Odedw ddaW stedzsOydd o
f sdzz yj deq v Hts ftcj HMNIsOo dzj dzd v G | Hizp tkld g z dztlem ¥ toj L kzdz
s OdzH Otcls dzr | d M jydodzdL dtetse Odads j ftesyj Mifster
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Of f OtcOlsde § ¢ s 5 dgjdasldd ts dzddg & d jf OUWW®IS & OB dlstc’ |, dst
BOwh celsdL Olsster d Std@Eftsdzj dzlst ddzlsj oW j 2 MO.

10 MmMdmlsj dddesdz Ekese daj tcOL cOB OlsT 9 O Isfmw fMlsOdzH Otels «
mdmisy &3* , Mshsswh dj dL  §eEEdhtss, fokvisd, "dd
1 s 2 CdzOmMm udmdzj dzdz" = O dzG ts thfslsdgi<ed W dz0 s hdztse |
fsHY totsfyls tc O dzff) Icalztsgiztc H dfts dc@L tc OB tSIsOdz HdzW fftoj SBteOL 5o O
O0dzOdzdL O Ctsdzj ydgr = Ldzj A3 delsts o ] BsHjdzd M fJtotsdL e
Misjfjdzj?2 [fsaigeiadH '"F.EA G kds'BIE'A figigisj H Wdé " Cdis d o dz

C sl OgdgEzAYjdgd Mis | @ d3ts Hf jsddrddysjcdedz ff tSitcRedufed

Order Models, ROMs € tslstster | f sL o sdzvdgtisH | dz( 16 ts dz@etlzly

®Bd ¢ tots Iz fldnte 2tfiplstem] 2 fitsd s MsCteOh jddd o) & dd OMUJ s
1001000t OL 5 MicOo dzej dzds M  sdfdas?j dzgd MR Mzdzts 2 d3tsH | o
Istsydty d " of@¥elg) Hj ded J  Ifiglstms 2 M lseBPF ddlad W M2,

sjf dzslods2G Istedyd ME 82 1 dzjteecd?2 d dBseckls BT Is! fto]j 5B
sfdhO@OEgOtc @Oz . - ¢ ©2 HDL (Har dware Description L,
l jted¥dSOydwy MEMSs tlsjdofdi@jSlsdnyd dts ddzlsj ctcOdz! dzr = fyn
sy ShpifgRe § sddf feshyf ¢ 0 MBIl aidisigise dwvf d MO ded v

st sdzsfdts j Cis O f sdgsh 4 5 d dzfh te & & i34 GBO@ o dz

ftotsj € Isd tDEsiy®rtp"CheckDRC). R dzfylstcz d35j dzgls DR C, H Y t5dzdzj dzdz” 2
Mtej HMIsea Oz O0dzOdzd L O Ctedor Rn3D JGjjLsdgj Istef[d d f tetsd L o tsdz!
(i sdidE s, B sBo @dgy saz] 6 WSOy d
lijtedWdaduedyd M Sftejrnjdjddy bjmdduyimistets Mhisty
eOL dzd ydzr = MIsOHdwrn jets ftesjClsdqeseo Oddy fklsjdg MO
ZO0 thdse j BsH | dzdteseo Odgdw IsjMmlsseor 2 ddzd Wk dz€ yd tsdzC
lted ftets] ¢ Is[dfeoOdadd{V d § QYsff'tetsy sHhifgj v j dzj dad v

sjrdduyi MEsets MisMmissw dzd ) tc © addgjHdecdird W  tc jfLizldsdp'dis Ols s @

e pid-udp 66 3t H jotzd Odfly StSHisdga Jenlz  fdadL )

tg) L Iz dO ds@Dlsts 1 | dzd tc (lp) Gsdschvs fiptizg 2 8 g e A Y S Oyd W

[ €[ v Cdzt YO  Is Mt @dnidfdswj dz' dz' }) - OdOIAY L CAs dzj y dz

1 dzj dgjafiditsH j dzj 2 R OM.

131 dH"r dzagj dmMftcOQoadetsMisj2 { dzj Ctotsdade” = S i3 tsdzj dzlstse |
] SHRBHT C dsHj dzdtetseo Odzeds dzj dMY OO0 sMIsj 2, HOCc dzts
dzdes o wBiMfJjuyudddr lkCOLkMlsts2ydest®hlsd ydqWtetser o f
Y flzedHdzvy ML HOddY dOHj Y d n dqLHJdEZdY.- o tOLodIlsdj o
Mise j dedets ko j dzd yd dzts iy Csdzdyj mMsats CHBY sdzj delstso, tc Ol
MlsOdzdzj d, GOMsL B jsmdaR ldndGly § j dz d dgls jfig-e Oydd d € tsdzdn
ftcOo datsmisj 2.

I fwesyimmi ftets] Chsdofsddezd ¥z] Hed g BE sy JedtsH dud M¢
ftoseo j oW ls! (flsidd IsjMmlsdtctse Odad W) Cstete] Clsdes s Wiz
Slksmiklsmisedj dzj dMYf tcOo dztsMmlisy 2, O OECY) B MiJdydls: (
Mz yoj ftwedz dzdw dzgj dMftcOo detsMmilsj 2 (kS OLskMIsts2 ydse
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1 sH dzj dMf tcOo detsfyls st WA iddg'j MFEHd QW j CIs SHdsEets ddzd
Coli3f sdzj dzlstse Mma j d37 . t OL dzd yoOs Is fsmisswdzdz | d dzj ted
I smisswdzde" §| (dMlsSdy) dzj M tcOo desisd dsekzls BT Is!
ddzd dL desMO SCiBftsdgj deglsO. | jtejelzdzvtede-] (BYESdj) H
teJHj dzjtdadazjiy flsCd otcj d3jded d dBsckls Brils! CtOlsSCsote]j
d fjtejdBiyo0shddsdmw (intermittent).

1ddMmMftcOo desisd Bsekzls B Is! ZsedujmMSddzd d f OteOd, |
dzj d M tcOo datsMls gLdsjdzv jIs Bkzdzjolk WE&E yds, CtltstcOw
tc Od3d Is to diydj LB JOdEWZOIl ] dzd J § Ot Od3j Istc©® Mma j d3r (ts¢, dzO0
fOotcOBRB] stcdyi MSdd3 HJ W jCIsOd3 tslsdesMwWis dzj dMf tcOo detsmls d
cOL dzdyde' d@3 otej 3j dgj 3 HtesatsyHjddY MdecdOdzO yjtejL ¢
ftedosHdl ¢ cddC O3 ( MsMmiswL Odzdw ) fd e dzOdztso .
[SHjddtetso Odzdj Bl ezOh g d UM gmH jWiSltses &y jls B
o Odzgs dzO@ dMfsdz! L so Odedd BHds?2 &Bssj dzd dEsedyd Mes
Lotsdzw jIs fMmikzh jMmilse jdadets kd3j dz@ " dls! Mmdztgy detsfls: dBtsH j dzd
M2 dzgj dMftcOo desfmisd dzj L OoadMmdl s Ijrdtsdktedd d
sj s’ , 5lk@kzdOp Ho&Y BdOtkyjddy dsedujmMSs2 dzj dM
ftoddzjdawils! v IsOCY ] d Hdzw of wodzjdedw WL dyj mMSdra H
[ BHj dz! Zseduj MSts?2 daj dMf tcOo detsfisd dtsy jls B Is! L)
BsHjdz2 daj dMftcOo detsflsd sftejHjdvjls fesmsteOdemlso s dz
COYHBI MY tcOo dets s Bsy jls BT s dgHj dzsdW¥W dydtetse OdzO,
fsHdzj YO dj OdzOdzdL Iz, Bselzls B Is! wHdts s dMOds . C
flsd ftoCisdui mMséd fteddj dzd B3O, jMmdzd JjJ ©OL &) tedshls
Bfsdz: h 52 . 14 %o dOW (BtsH j dz sfdmr20flklsfBshistcOdzimils o t
Mok dts?2 dqujdesdW deOydd dai dMftcOajdesMmisj 2 st HJ (
edMmisdud MEdd3d ftedL zOCOdB3d. [ tH]j dzdtetso Odzedj dzj dMYO
BsHj dzdtese Odzd § &3 MdMmisj B . 1 JjdMfwOodasmisd, BYtejHYC
MtezC sztodzs?2 s H j dzd ¥, ' 3s deg i a0 o Cts ipls o dz S Is If tis dz v
dzw s h ddsmw o dL 3 dgj dedd MmistelzClskter &EyMsjHddsj ded2 €
ROz df | daj M tcOo desfisd BHtejHjdzvwelsffjwe o MsyjlsOdedd
dz' s, BOSC dOfteddkjte, WkZzdCydsodeOdz! dzO™ -dzj d M tcOo detsMls-
B dej dzd d s OB dzd y B tf bipls detle@s iz GRS O% J dzedd RTL 5§ j tcOn
s dzOfmMmr dzj M tcOo desisj 2 . gkzh jmsoakzjls Ited ¢ dZzOMMO dz
¢ tsdzfyls O dzls dzO W dzj d fRaf-flcaOw ldats)ils ¢+ B figls Ictke OW dzj MY cOo (
(bridging fault) d djdmftcOodzsfmis! LOHjteyCd (del @
1 O0dBtsdzj j tojOdgdp@nts MdsticHOjdalz: € ts dzfls @ teb datlz® ydzP g M tc 0o dats M ls
Csdzils Odgls dzOW  dzj d MY teOo detsfyls' . whkh desfifls! BsHjdd L OC
ftcOo desfyls! dsedyjmMEtsets o jdidsddzw ftedfiptsHdl € ¢L Odzdt
MlsOdals@0 )0 ,d d&gd dztsed d yj M == ) 1 d£0C disdzfigss@igizlseOn € H ts o5

dd&zd or ~ntsHB9 .

[BHjd CtdhsOddsdats? dzj MO dzgsmisd OCY | My sd L
CteOlsdzr 7 dzj MY teOodetsMmisj2 o Mojdsj. Ited {Issd fjHl
O BHdts?2 dzddedd Mmn j d3r d &z J Is a0 Cdsedef) IsO dzls dz0w  dzj d M

‘1_
d
C
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rteeeddizd dipdztyass®@ RS 2 detsls! S tsdeisOdzlsdz’ = dzj d Y tcOo dats iy
Mrjdgdd © BHdts d Iss i ot @Y. | OLdetlsedqHdesMmIs! 8 CtcOl
MW tHdskOf 0o dzj dziz@ & ¢ HzD d ) it O & deEAMised-Is 2z j dzls T (MsMmMlsO
"dd uOGMmisd) dzj diY tcOo dats e d d tfad jdaish) i) o1 diBEjls ENtsB S22 s

dzs o toj d3j dzdzts .

[ sH j dz! CsdemlsOdzls des?2 dgj dMf cOo detsmisd d ey wodzw jlsmpw
tcsoOdzdd w1 R (Very Large Scale I ntegrated, VLS
sjrdesdzsedd. 1 JidMitcOe desmisd ©® CMOS Mmraj BOF dzj tsBWV
M2 dsecdud HSEHFcH j W i3EBEZIs B Is! GifsdmMOder BsH| dz! &
dets?2 dzi M tcOo detsfls-ifn j B B EBLCOLRMOBMWN-IsOC Y j d&BsHJ d&zv d
ss2yder s B 9o Istc@daLechf)ls Iftc &M ISSIIRPY (99 tru cLkO d3" € O dzd
StcOdzL d Misstets-on) [J.ON (st uc k

I smMisdSser §j dai dMY tc 0o dztsrmls@dzdsidef Of tg j¢HSMelds@seCdrvjs 13 Ofmits B 5 2
fomistswdzdz" § HJWJCIsT, Clstster §j dzj disekls BT Is! fp d3ts H
dzj M tcOo desfls! 6. stcteslsits] LOR COdefj oL ddCOjls,

dzOdz! dgf = dzdded?2 Mmnaj 3" 1 dzj Slstedyd MSd JjARowL Odeg" Hikae f
dMmf tOo desMmis d Iotgj=dpldgfvdz! Waz@sMd ¥  ydtekzs Ismw  Mmdzj HEzs h dd3 |
9ntsHE® 'JLOo Odzr CBtetslsCddy L OB COdzdj O3 jo-mrBHtS9 dztse d yJ fr
dmf o desMmisd Isd § Oo rsBac@dg’dzs? O do M Qdfd JHAZ o R sSHdesS2 d o
dets?2 dzddzed?2, O BOCYJ didmMftwOodzsMmisd BJjL BGBicOISds2 i
Cfitcor d3 Hobkd3 sdfOd3z. 1 Isijttedd dBsH] dZzdtetses OdedWw dBtsfls
HjdzOjlsmw ftojHY sdztsy j ded | , Yylsts o jtese bkdztsmlis: LOB €O
dzv jlsfqw dedL Ct52 d dzsedC O BjiyMtsjHddisded?2 toj OdzdL 2z Is
90w dzj My tcQo dzesMmis! o o@slsdb| Ecdchdaizgdgs) ¢ 568w Gd |
fsojHjded] BYIdMre0Ojlsmvw fJtesotsHde &3 AND (0 wodzw jlIsf
MEdd L dOud ddj &3) , d of tisdsHe@ yiOjs j fias aizjied | diafsjc € dMmr o O
ftoesotsHdz @ OR (1 wodzw jlsmw HBRI&ZOdsd &3 dzsedyd fr
j MY cOo detsMslq, 11 OH ) e &dz [ 5] SCtsdzdyjfmlsets HjWjCIlstse,
Els 9" L 90Ol tcOL tor o d CstslsCd] LOR COddw o f
sCks o jtetswisdesi® ! dz@dediwdlj dafly ¢ dfs digi-dzd 2 Ot O3] Iste s
sHMlse j dzdese s fesyj MMO. r 4 Wwijiclsr Bsckzls OS]
alglg’ = JOLOd3j stetse Maj B BIL dL B ddy dsedid |
dzt yd dedv MdcedzOdzO dL 0 o 1 d deOtsBtStels. wlh jMmls
2 LOHjteyCd: didmftOedesMmis! L OHjteyCd o] dzlsddzv

sd. 1 OHjWYSCO o] dalsddzv dlgfres dajLWlz jClilsipve , H dfe Jd3tEH j dzd
Stster = otej 3 HesaYyHjddY MdedzOdZzO -yjtejL o] dalsd dz
Histf Eflsd d3tsj . [ OdzdzOY s H j dz By jls B IS dmfsdz L o
9 0Odedzr n, dzai btOdhf stelsdtelzj FFr = H W j Tlstsea, dzOf tod d3j tc,
NdS¢. [ BHjd LOH]j e dhtbd dssyg POdes OC Hdzv dL s5dzd
dz" -, sO¢ d HdzY btOodhfstlsdtokzjdkd" 7 HjWjSktse. 1 tcd
dzj M tcOo desMis: feswedwjlsmMy o MzEy®F, JjMmdd L OHJ te
ZzO oHBd ddddd Mrjidkr ftojorhOjls HsfkMisddks] L dOyJ

=
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stcOSCsote] d3j dede” & MW J tzj dsiff @O0 desisd wWOMMd3OIstcdo OF
otej dizgjdedz" | HJWJiClr. [Mmdetse dzgOW yYOMls'O-dzj MY tcOo datsls,
dz0 dd3j dedzts o tcj d3j dede" s H W J SO, Colstster §J] R OtOC I
9" wWodzjdedWw d BEMmlstcOdzj dgdv. stcOlsSCtsoteyjdzjdede" §j HJWJCIs
hddsdmw @edmrr o COC fwwOodds, WkkCkkzOoydw di3d dzOf tew y
otsLHj2AMsadjd3 tOHdOYydBdedese s dL dzyj dzdw . [ ded wo dzv
SlIsCOLO {dzj B dzZlstse f OBgWIsd MdMmisi 3 dzO Cted Mls OdzdzO~= .

l1jteijBiNOshdimw daj dMftcOo desMmisd dBsceckls §sweodwlis! ipw

By Mej Hdudzf dgpff @z dzedfv HJWJiClsder n SR sdej dzlstse, o BLHJ:
WOClssteseo (IsJ BB J cOsktcO, o Oy desfls: , odBtLOYdw) ddz
ftosj Clsdtctse Odad v . 1 jtej Bj 0O hdjimw dzj dimf tcOo desMmisd

sBtOLEdRE d BsHjdJeze sy f fsdishi ¥ o jtosWisdshisdz r
BsH§ dzd ) .

14 [ tsHjdd WEER ydtsdOd d' s dj dMf tcOo desmils j 2

I'fnj BBdjj "dtestts] Jnfafdd QusdOdzdy Mdsisls jtedd daisddste d Is

Uimédn ftedds)yjdd s ftdo jdts ¢ f§sommhjdds L doyddss
sdtetso Odedw HteseteORBBd =~ d Of f OteOlsde'lsk dBsHEdzj 2. |

ofls twwH ftesBdzjdz ojtedW dSOYdd, Mo wE Odzgdzr = M o Mt
CGleOsBfets OtcOlsdzr » HTtoddsy jdd?2 d drn Gilsjtej dedzs?2 Mls
ojtedWdscoOoydd MmdMmisj B ko j dduddom! g kOS2 Misjif]
9" Ojl Mstsd@smls: ftosj ClsO. ANSEROazsdzy 4 Is d3j ISSH T 9
fteso jtedlIs! WizdeS yd sdzOdz! detsfls M feiksh! s WisttdOd dz
BsHjdzj 2, s jtlCO 1 CodoOdzj dzisdzsmisd, OolssdizOIdyd M
[ dzv EftcOQodzj degdWw Mmdztsy desMmlss ¥ L OHOyYdmejtedWdsOydd,

dztso Odzdz’ | dzO0 Md 3z dzv dedf f Md d@lsdzezyd d O is®flzdfdfis@ o - SH dzts 2
Mdzj H59 Ols j dz¢ desls+ & |

ANz ydsdzOdz dzr | dzj dMftcOQo desMisd dMEBY Os s f tesMistc Odz
ot dqLHjddY, ftjHMsSOs dzj dedetsy MYy JjwdWdeoOoydj?2. 1 d
MlsQodzv jIs M2 dzj f cOo ddz! dgk HjIlsOdp- ftesy CIsO, MW
¢ s03. r §Wjclr ftesi Csdteso Odzdw wodzwb Isfpw  Mmdzj HMlse d
(M BOdElsdyj MSdr) whdetsS o fdmMOddd- fmMstes2 Mlse © (
fsded 3Odzd v WEkdeC ydosdzOdz' desfmisd, GfdmAdedes? fHetsy ¢ Isdzats:
Yyd mMsets fslsj dzyd Odz! dzr = HiWjSkise fjdzdshi Codftctse Odad W

Btsdz! hdds, ybtse' M deddizsd By dets BM dzs BBEsls! MW Ooalsts
fs1 ssd3sz dgj sBRtsHd Bt f tod d3j dg¥ Is* mf smtse " zd3d dzt M J da
L EhjteBO Hdv Ioydsihmisd tjLkzd sOlte. [ sHj dz! ]
Mr o0k o jHjdd] gef b gGhcychbo@dn. [

WEdC yd sdzgOdzt dets?2 dgj M oo detsmisd s dMmr e 0jls W
sr Of f OtcOlsdzg'r » d ftoccteORBBRdE » Je3SHEZAZj 2. [ SHJ
o detsisd sy des tsyj dedls! Issydesfils! 8 d&sH j dzdtetso O
d Slsdo dzts sy es B(dEORedzp\fioffdsiodss 7 dzi d MY cOo desmisj 2 M
Jgdzmlsots Of f OteOIlsdzr = MdMmilsj d3 ttOL OB OIls™ 9 O IsMmw
sdtctso Odedw Mo jterlz odedL, CBIteOw dgOyddzOj Ismw

= e o

B
s
H
H
d
d



kjdg' . sOC ®jLbkd Ok, Bd "ddhbeots &sHjdj2 Wk
g @W swisfyw  gsHj 2" i3 §so jHjdoyi MSsets ddzd Oddsted
jMmlsozy hdj dssHjdd % Edsydsdod dmn: dj dnf c0s dzs
dydetse Odyr (5 Mmisddd (oo jHjdujnNéses s§dhnoddw,
S
Is

g3

g-(I)UT—Q.N'Uf—Q

adMmisd dgdetsy YsojHiddd sfIdm ¢gOjilsmw d© Wi
tem C) ddd sfdmOddw OffOwOkEr (VHDL, Veri
6] dezd?2 WsttdBOls HEY dhfsd LsoOddY o fsyj M

vybMmbsserj (MjBORSJUINCd])) &BsHjdd dj dMfteOs
v CMmMsso OV (Mj BOdEsdud MEOW) dBsHJdz! Hezj MY Qo dzsflsj -
dsets Isj CMissoatsets ¢ 59 jHJ diffj. M steEsh sgfRd i Rdzdlsvj Sffrfdss § € Is (
o2 dHjd ¥ WwWodw jlfpw &iltedC O fsCter sdw ddzfistelz ¢
metric), dhftsd Lkj B30OvY fted bkjiMmMsdteso Odzdd 1§ totsc tcOdsc
MowLr 90jls flsjdydod dke¢skshsd®, Md COBHBR ] Blstylsts
COYHT2 BfjtcObttte fso jHjdyj MEtsets sOFMOddY o' f tsdzde
dedw. GO disHjdz dagfj tSyjder +WWJjSlsdgdzO, ¢(ssmMmSsdz Sk
dmf o desMisj 2 ©Oedes ydmdze Mmlstese CH O. [ cteOdzd Yj dz
MistelzC yd2?2 (st wisdddedsd off Hlze d &3 &ESH j-dzv &3 dzj MY tcOo
mMdls: 1 ¥WiClkdodesMmls! IsjMmlsdtetseo Oded W .

tWH lBtsHjdi?2 WEdSydsdOd d's dj dmMfteOo dsmisj?2 BOL !
ClOW 0O okttt Ik i{D@@eadzjFdzdovw (G2 canpthr,o ICDF G) , s dmr 8 O
ftsojHjdd] 1ddMis joddzgladzlyf My tcOo detsisQ2 CDFG tsfdatse '
dzdfm! &0 YsCtrisdd ojlkeoj2 d Hkkj?2 ctOW0O. 1Ctrild,
Bdesy j Msos oefMjn s jtow jddr n fElj2jetcO¥WO CDFG ts5n
dedv tj OdzdL Oydd ofmjir BJdzOteds = EZMmMdzze 2. 1 Cte" Isdj
iy fJtogo BFdidsdtecsctcOBRBBAztcts  Of fOOlsdesets B MY
dmf sdz! L so Odzedj Istsdz' Ct5 HOdzdets?2 dBsHjded dzj 5L Ayl
sds (e SlsdetsMmisd S tsH O.

[ibtedS O fsCterlsdw fklsj2 wodwjlfpw bBsdjj 1 W¥WiClkds:
tedCts?2 sl sdy ojkoj@j i ch&td HRasts dZPzisjsEOctcOW O
ssCtso bk tcOo dzj ded v . ltej Hf 5dZOG O sy, ysts HiWjitClk
GOV O fsktsCtse EfttOodzj dzdw o, MmdziHbBe Olsj dz dzts, H dzw
Nyjdedw ofirn dai dMftcOo dzsMmisj 2 HBsdzy dzr o8 Is! of ff tsdzdzj dz'
dzj dzd v . s Wfdeds\j2filskatistc O dzj ded W sy jIs BT Is! BJ ME sdaj ydz
CDFG MmtHjtydls ydSdz. 1 tilssiz, BjlEdct O tBrtsHO fk
YUd @20 Hazddzs?2 G EkIsd. 1 sMmMSitsd Sk sBhjji yudhmas fEklsj?2
L CMmMfsdz) dzydOdz! degs M Cdzduyd Mlsosdz EfEeseo dz 7 S j OIS
Bdetsy j Mlsoats oafmMjrm flkbji2 folbtsCO kfttOodj dzdw, dzitsBR s
sjiMmMsdteseo Odzgdw. [Hdzdd3 dL Ctwdlsjtedje orBstcd® fLkisd dt
felsi?2 ddzd fsHBREEYJMsers fklj2, SCslOstr j dddz 2 dzs ¢
Ltso" 90! dzgBts?2 Hiokzets? JifislsisCisol m@dadzi Mis d st @ Gzfedfiaf J
COYHBR (itej g dedets?2 twOMMBOIIcdo OjIsmw ddets C0O0¢ sfd
COC Jji dmfitd Lse OdedJ . lted o'BBtty fHklsd ©OMMABOISH
MewiLroeOsl BftjHjdjdd] §jtjdjdzs2dn jj dhfsda L6
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cso Odzgdv sl azvls By Hifls Jose jteSd e jHjdyd M
Of f OcOlsdzr = dBBHEA] 2.

1 sd hddzmlse s ditsH jdzj 2 dzj M tcOo detsMiss? GOV O f sSlstsC
ttdoOsls fklsd BjL ®BetwOdddyj dedv L dzOyjsded? ¢ j tcj d3j dzde’
f sdztsy dzts s d a3, fMih j Miseo 28 Is diftshtg =adO deidg’ i fde@ o dzts M ls §
fjtej B dede” j/ MdedzOdzr , Cslstster j oCdzt yOels Btsdzi i 2d M
duyddz fMdedzOdzO o yjdzvrn B dOtelkzy jddw dzj dMmY tcOo dats
Hsd3j d20 fted IkiMmMisdeseo Odedd HescteOdmdmdasets 5B M J Wd
stsdz! S5 k! bSO UkdgE®s tzj e W3j dedest dd L lzPc dzO dzts o
otcj B o' ff sdzdzj dad v . Fsd3i dz ftcjHMIsOoadzw jIs M2 f SH
9ntsHd n 1 dzj 3 delstse ff tes5G tc Odzd3’ 9 Ctlststetsds COYHT 2
o' fsdzdzj dzdJ GTeBeteORIR 5 dgj Sslsstedlz fkisd. 14dmf
90jls or fshkzdeizled ] Mg aditls@adf j 53 C Blsstejic-t wWodzv jIsfgw 1,
fteOo ddz dgz B dZOMIs! . 1 Odedze” 2 d3jIssH Jelitsy jIs BrIs4 SO
tcso Odzgd Of f OtcOlsdese s B J MY J yd dad w .

fdsedj dBsHjdd djdhmftcOsdshmisj?2 cwtOBO kst tse it
9 0dzgdw € OSIsdeadL Oydd frogidsisi tdsO oLdaE@lsifs2d Wdzj dzQ BAiREdH O j o3
misd . [ dzv EmMlsticOdzgj dgdw 1 Istsets dzf HsMISOC O ftoj HdzsY J «
dzi dMftcOo detsMisj 2, GJtoddsd deddsr § Hdzw IsjMmisdtetseo Odzdw s of
I sHARttH OLLCOMO[L dqtlzjlsmw dzO0 HtsBOo dzjjdedd dzi dMY tcOo dat
B'R jcORd 5% jHO s  jtcj d3j dedets2 - ftcj HMIsOo dzw & h
sjdz! detsi ddzd BltedyOlsjdzt detsy M " jdzadi s 0o d dz dat
shdeCd dL e jMmlsjidizj Isdets ¢ alzOdiaf{y d dED B dzt H®J BsMisd o Htsdz!
ssC0O0 kftcOQodzj dzgdw HJj &ZOjIsMw o jtosvwIsdyfls dats, fl dmy sc
Mots2Mlse B jtOYyYyd?2 dd HOdddr » EBBHJ EZJteses Odedw . v j 6 |
fsdish 8 o jHjdyjmMis?2 fjttOydd, JjMmdd BkZHEIS o' f{
Mo OHjIs L d&OSC,; 2) HEkedj ontH' ottty My o7 fts
zdtelzs Isfyw . t OL OB 55 0dz telg @Y zij dalf 6 Y dEOB dzéizfi B 5 B3 gl o , €
(s dy $ tsdzils Odzls dzOY  dzj d MY eOo desls! o9 tsHdISMW dz2O
Jd woOMfteshisteOdzj dzdj twtBiMYjudoOjlsmw ¢YtsojHjddjd3 ts
dzOB dzt HOJj iIsMisd wodzw jlsmw Issyde &3, onLydmdzdlsj dz' dzOw
tOMmMsOjls.

1. 4. 20ydicaistzr | &sHj dzd dgj M cOo detsyls j 2

fEOydsdedztsj IsjMmMisdtetso Odzdy thdetse Odets - 20 dMS zmMmise §
desflsj?2 o CH fscwOB d ftwoddj dvjlshmw Hdzv Isj Mlst
Of f OcOlsdzse s K. MG azdg@w [ dH VY L Ogezs yoOjIsmw o dd
fduyder » Gh dBdsRd iflid@scde MsL HOdzdwY MY j wd-Odz! dzf 7 Isj Mistse
dzj dzedv (IsjMmlstsea, Cwlstster j Bf ©BdOtczddo Odzd dzj MY tcO
mMelsMsoso Odzd) . 1 JdMfcQodetsMisd oo tsHWIsMW o Stedc d dzO

dIsmw d@desects dzi dMfteOodzr = o9 jteMd?2 fosctORBB . 5 OYHO
shdeClk. [hdBtyd i foscteOdRd3 dOL '™ 8Os sy BzlsOdls O
ClORBr . Ajdzts cjdgjteOydd IsjMmlsse WwWasdkw jlsmw ©OL GO

CeO®RBT d eMjn jj BzkOdsss. J[dcd@od d¢Ovw sk
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sdtolke smw dzO@ tSHdsR dd ksd bgd dE@estdgi Isf)tbHsdso . ( fdzd
YHOjIsMw ftcOo ddz! desfils! HtesctecOBRAZT d -or weodzwe sfqw o My,
BzlsOdzls Or, Ists tstededdzOdz dzOvY ftotsctcOdBBO tsBI Wo dzvw j Ismw
stste’ m dBkzlsOdzadsOR dzj BFrdzd o' weodzjdgr eofgj whdeCd, Ist
dzy ftsdzdz o3, d tEBSSH.EZJP@ESSEH sdOsOydtsdzder = Y j 6Olssts
VHDL 9€Cdzs yojls dL d3j dzgj dzdv MmdzjHize hdds-tsBi jCIstsa: Ote
ter SftejHjdzjddj d dLd3jdgj dzadj OBMmMtsfes sdesets L dzOyJ o
mMédd fjttObttr , o dzZv ydosdedzr § ©fjtcOlssELr , HitsB Q8 dzj
SO)YHT e Otstfsjc Htoj HMisOodzw jIs BYtejH dzj dedzr 2 € dzOMmMm daj
oL BBy dzr § dLBJdzj dzdw o (s &) dBfclzls tcOMmnd3(
B3j tedes BBdz st S tsdzdyd Mlse O. RL d&3j dzgzsdzd v dssclzls B' IS
dzj Bsets dzOB SO dzZO GMdeseaj Ho krn josdifdadsdgri2: 1+ WWjiCls
ftesecteOdzdzd Mls. WWd Sl MmMydfdg dedvw cdzOmdls, vyt MmMdzsy
My Ok M¥ M fteshmis’ Bd daj dMYteOo deslsw &3, bOLdd ¢
Colstster 2 BBdOtEZydoOjls oM fJtesMmisr j tshdB¢d o ftosat
sOSyy d Mmsyd | ddOfecosdflsgdsddy sk psctcOBddnlk
Elso jteyxHOJ Is, Yylsts Cof@filsjdzlsder 2 ftescteOBBBBdMIs Mmistej d3
Clster § ftOSIsduimMeéd wodwe sfqw ftcQoadadz dz" dsgd. [ tekzecC
O d MO dedzOW S tsBY jilsj dzlsde” d3 fesctcOBBIMIssds disy jiIs BT
S5dz0 BEHJjIs tHdds difdtai@easd dgvdzts?2 o jtedd Gledshdlsj d! ds f et
COBBd. 1 iHBMSOLS R BlsOydtsdzdz" 7 @Bsleidzj 2 wWodvw jlIlsfmw
sOyd?2, vyt tewOddydeOjls todddj daj dedsy dEtsH j dzi 2 H dzv
O HiWjSCltseo ftosjCIsdicseo Odad W .

1.4.3. [tHjdd di hftcOg@ds®isj 2 ¢sdj ydzsets Ooalsts
stsdzj ydz' § Oolbts®Ol" (s¢) wWodvslshmw §aOmmduiMSdd M
Hjdedw §fMdzj Hs9 Olsj dz! desfylsdezr = Mnaj d3, od Hdzw dzdrm i tc,
desMislP]2. [1 Odetsdzj i tOMf tetsMmistcOdzj dzdets 2w -w 9 dzw j Isfqw  d3tsH J
dzd 2, sfdtseo OdzdzOv dz0 Is tojtBLtyDddd = fiCiHds dsvdded 2o fiffj ~o
fsdzdzj dedw oMmjrn oL Boyd » HfitjrtsHtse o sy Mmi Is
dzj o7 otsHVWIE jet LO ftsMmistcOdzmilso s fipsmistsw dzd 2, L OHC
Bdzi B3O dMftsd L so Odedw dBsHjdzj 2 dzgj dMPLOo dztsMmilsj 2 € tsdz
dlsfqw o or MeCHPN jndity dasls@ud Isj Misdese Oded W , Ctslssts!
dzj 20 Btsdz' " 82 t©OLBjtedetsMmis! ¢ HosMisteO®dzeMiso © MisMmis 5w da
dzts?2 MmdMmilsj d3r . tdnjdzdid3 ECOL Odzdzts? Hf-totsB dzj 3" By JIs
Bdztsy j Mlsoa © MMisswdzed?2 Ctsdzj ydeses 0OolstsdizO O, ddsd ¥ hd
Hdzv j Gik sdsstetts Wz dzC ydtsdedtotso Oded v . I BHjdd twOMmh i, c
QolssdzdOIs©® (Extended Finite St at e Machi ne, EFS
(Extracted Control FIl ow Machine, aECFM) L otdws®
S0l fkbjds jes tOLHJdjddY dO dftttmBicOdhiss s Mishl
dzr 7. uvdsjde hjdader 2 Ctsdzj yde'r 2 OolstsdBOIs ¢ jdzj edtolzj Ismw
stcded dz0dz’ desets Ctsdzj ydesets Qo lstsBOISO ddzO dRdetsy j Miso s
Btsdzt " jj LdOyddedy Hdzw ftesyj MmO 9 0O0dzdHOydd.

1.4.4. [tHjd dMfttOodsets YS9 jHjddw BBI JCISO
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I BHjdz BI jCIsO WH { B&dzth)ftpls s tkdf @azdhls' s jlsj tese j dadz n

dzj dzZlstseo, oL OddsMmMowL Odedz" = ot otej dizgj dgd d 1 toetsflstec O©dzf
s & wsfdMmr o0 hdn dzgj Csltster 2 ftesyj M ddzd wo dzj dzd.
ftoj HMisOo dzj d2O o OdOzdlsduyj ME 82, kOHEdyds?2, ojChkt
s WhttdH OO o Wwodetsdz ddzd dej wodzasd3 o dHJ .

CodzOvY dtsHjdzr B jCIsO HJOcdtsMisdtetso Odzgdw Msistsdls
d ofpjrn dajdMmMftceQoadzr » dBsSHIW JSOYd2. fMiweodOW BsH dz
ftcOo deséts tsBi jCIsO, dBsHjdd jets WdLHyj MSdr daj dMmY t
U dedv $fj dzdezsd M tcOQo de" 7 BHIWJECOyYyd3ad -tsBl jCIsO. vdad
BOdUjMEB2 dsHjd ¥ Bl jSISO HJOCdshmsdetss Odzdw wo
dzi M tcOo detsmisj 2 (uvAl) . SOYHB] d dHf 0o dzsy Msmists
ttso Odzd W Mistslse jlsMisolkzjls HdMs?2 dzj2d)f@aOoidztshisd ( sHd
HOdGzdzs e 5 C dZOMMO dzj M teOo desMis j2. 1 jJHBMSOKS SR uA)
LOL Bjter . [BHjd HIMCtjldts?2 Mdmisj - Ry jls BT Is!

dzd yr dMmisd dzdztsmls d , Zsecdyj ME¢s2 Mmilsd, Odz' Isj tedzOIsd o d
IsteBOd ds?2 Wsted it HdEsypAzj ddf @B dedzylrj of Ftc WS H s o

o’ TsHEBSe RAdSclOCIkds?2 Mojdr. JrBty BsHj dd oddwj
CfMmk! ftesyd MMO HJOCGdtsMisdtetso Oded v .

1.5. [Mmdesoeadzr j] sdwIlsdw, Ijtedzdder d ftej HJ dzj dedw Mt
Mo Mise dzOH | ) desfls

vjtedsdds d Byt Hjdjddw siddods & IfseEmdd? ot td
dzts s d , fto] HIfJls.OofdA [dat »HOKOCIsjtedL z¥ dsiRw o' o sH dz" d&i3d

e O dzd , Hesf misdds" § L dz2Oyj dedw Ctslstster m o f§tsyd Mmd

dzts te (3O dsdjordals] yj ME 52 ( MisOdzH OGlsT sj ¥y MSdj EMmdse
EsteME 2 (s Cdats?) HEsSCEkd3j dzZsOydd

[V DBBPL AZzOYO*'  wWAEO iPlsiy offy Isf Is 4 sB' " ClIs®O LBjte' g0OIsqd
EMisOdztso dzj dzd = d3i ¥ Or L d2Oyjdzdzv oM 7 §OttOd3j ste’ &8, W
9odJCtsdzzo Olsd  slstc’ B dz WiEdCy' 9 LOHOdr tiddiOna

Isj ndz ydesce s 5B fMdziz dzi o HseCO ddsizy © dzfrtf @xjtcdsdida Chitgtaczy .
Cofistf dzj C Mdes® o zOMIsde " Mlss, Mts LOdZjydts 9" H fYtodL dzO
LOMmMistsmize Odadzv , Bsyd & Misdlsd o MtsBs- BjL 9O HMBso dz fi
fcdHOIsdg Mist O LBjteiykzoOds Mis+ 1 HJodz ' HdzOdac
ljilLeddse UAPEIsd e ' Mis! tB' * CO oadSCtdzo Od {ftslste’ B dz
Fdiso OF ftoslswetsds L OHOdase s5[13).dals j teo Odzz yOMmEz yd dzOtet
[ So G o TagdPfifiidsfo ' s B' ‘' ClsO oadCtsdzo Okd {tslstc’ B d'
I cteOddudd?2 MmMlsOd fted o fldsO deseofmzfior Qo g Digistzvds' Is Os j 7
tej d3ts[ddh iz

[ j Bsdzls s todit Otz Hs * fls: sB' ‘ClO BEld ftdhsshns
' Histedd3Odzdz? SO 9o ' Hdztseo dzj dzdzy MlsOdzz, o wWCBhBBEZz o' dz
WkdzCy' W L O HisdBsetss Isjrhnd JYdsets tsBMdzzd 59 ko O dadzw



]BJIGJXIZDE[DWCHIPIS fMls: tB' " ClO LB jt' OB © LOHOdzdR s
tOd3j ste* 9, s ROLOCIjtedL zsIs! LHOId: s B' ' ClsO ¢
f°H yoOf "  fMdzy LBjte' ¢cBBzdzy SO (ud) btOdhf stlskze C
[Cfw d3ts>14ls RORBHdI! Mw o MdzjHkshdri Isjrddyj MSdrn f
dzgl N tc O o dats OB sl s dsj, dzj OB GIssMf sMtse dzts§
[Cfuw o c{fr]u’tGOSdztsdz, MeMmMisswdedd Mtslse jIsMlsakzjls ofMj d3 Is
kjodduimMSs?2 d/ ddzd StdhbtkzClsttaft®i (e Clsdats?2) |
Csdgzo Olsd Ekfm'. LOHOde WhkdC y*' "~

(fdzd ~tsksv B' [Bss0dEBEZNdNSSEO dj o istsls jsMlsalzj s
dels j mdzd g MCts2 d/ ddzd StdhmstekSstseMi®?2 (s Slsdts?)
~nsHd MY o dzj d MY teQipfipists) dgis O tiA Isdz igdfiag] © s0@ts dilz  fyls O dz’
9SS sdkzko OlIsd Aty Bd tHdEZz 'L LOHOdd~ WEkdSy' 2.

[Clu |BYyjl dz0nsHAdsBNNshisty dffitcdo fsted { Istsdg B Is'
M smMtsedzs? . | Otekzh jdzed) dMytcOo desets figsMmisswdedwy MdMmlsy
ssmMf s dzse s MsMisswdzdw dzOL " 9 Oj Isfqw fsotej Y HJ dad J 3.

{ Mdzd L d2Oyj dzedv ofpjr JOLORIstese, rnOLOCIjtedL s h dn
ff s dzdgW Is ¢ L OHOdzdz" | INebzigClsy d dsto j BifdsotsAsdadfivisd) dztstc d3OIls d o dat
sjrdduimMSs?2 d/ ddzd StdhstkzSlssttMSsd-( ftesj Cldas?) |
mMw, yYybt Mdmisj O dZOFsHdlMv] B0 PBIEBIsdY > Misk Gtzds Misf
TOBOCIs]tbdL £ by dROtks @bd bm' (1§56’ Bd  WlZdCy'
utsfstswv@idy, [fted Colsttetsdy L dOyd dd Etslksw Br SHAkSGEH
sjtedLEsh jets Myshmsedsmls: of fddvis! L OHOdE j Wkd
stcjBtso Oded W B-sE QIS E de® J/ dzd S tdmstekzClststeMS s52
HECEZd3j dzsOyd d, &ZzOL " 9 Oj Ismw dzj e OB sz MY sSMisB dzf 3. 1
Otc OQ lizj tsdpjfwvH O Isfiglyf fjdgsae s dzgz © Ols d 7 tslayte "BeqdzdtiH dzgz L f 5

Iz dzS [43. 2

"HRGBAOH WV, WCO fsdqd® ) ke saismBE’ o S tsdkze Olsd
st Bdzk WkdeSy' ¢, ket bk [fefddd[j dzdz §tOyYjL HOIs dats
stedlsjtcd A il @aOB®o ez f Upsmis! HtodL zOC S0 dzgj cOB BIsMY
M mis sy diigily ] d3iz s Odzts o dzj dzdztlsej - alzd dgtp i) G Bigf-af dztd dzd € ts dzf
S lssteMits? (ftosj Sisds?2) HBCE®R] dsOydd.

stedlsjtedd Bl OL B9 :

1) ftjSteOh jdzdj orf ftsdzdej dadv MmdMmisj d3E2 L OH Odede” = W k2
totso Odzd W) ;  ffidsfo) Q d¥lf 2 Pdug dzd tetso Odzd v 5 tSHdsBE d dzd
9" ntsHdz 5 f OtcOd3j IstcOd3 (ftesdL otsHdIsj ge'-detsflss , ish datsf
dzr Hsf EmMsddicets kesodzw (f OteORBj stedyj MEd2 slsCOL) ;
2) dMCOxjddw ddtt stedsOydd dz© o atsHj MmdMmisj B ;

3) odzghdzdj YsWoedyddw, firp Wil tO©jdsolf tghP fyizCddhyls df dzj dzd J
sz dzj ded W dzj OB It ssBdatsets MisMissw ddw (" Ezd, od
FrdiwiiCoy s GlHjd dsj d&ihsslksejlsfisedy Mdnisj g &
9 Odzd v 3.

Il sotcjy HfpEA"jIsdj, L OCds yosh jifmw o dzOtolkzh jdedd dMmf O
Mdmisy & Jted MstsAsdnd dsjidsc diztste@sa

— =211
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1 Otets Bi'Isldet®(C0 Odz' Mils! yd B[ e tetsBtslsd MmdMmlsj &3d

1 OtetsB ' st HBOGSEH dS®S MdMmisj didd o' H dYy syoOlsSkz J Sy dz
ded C dzj dedzr f jteh s’ o' Hd3so (.

1 OtesB ' s8¢ BTROESB BEs5ORNHdMIsi &3d o H 'L O j toh j dedz? o
fteOYjLHOIldYE thdifls @dzH ddso d HE o dded € dzj dedz? dzOMils iz dzts
Loz ydzd s Ops Otz ' * €O, L O wCdk 2Bats fsHO 'O jC
femisddO yd dzgj HtsYy' dzt dzO, OBt o' Hdgsajdzj dzdg? 2tcets ff to

od ud dzj[H8sy’ dz!' dad

ltejHid detsy Mmistswded 2tsBdgjfrpdes odgliydaE=fimsd ¥ d Wi Ciple! iz
hi2 +CMmY dzf@sQusidd] Hsf Misddr &3 Mdedy jdedjds Jd L WWJC
ZOtelzh jdzd j B lstcjBtso Oded2 B Lt OfdzsmEed o GftejHjdwj
bjtedjds ftojHjd dgsE@ts Misflstsw dzd W .

stedlsjtc’ 2 coOiaudzd@Q 0O MisPdelplzC 2§ dz' Misezlz 5L dzOS ¢ tsOded
fmd misj dz3d , ofMlsOdetso dzj dzd » dzstcd30OIsd o dzts & sO/ OBt C sdzfis
HEC Zd3j dfs3py’ * &

stocdlsjtedd ftejHjdzt dgr = Mtsflstsw dzd 2 :

1) BICOL BHdB2 dkzd dj mMitsd! Sdr MmMisOedzr 7 yYyOMmlsj

ddzd L ORI O Ctslstster 1 2O &3 Misd 1+ CBE@REYOISOyYydd dai ¢ to
Sdedets?2 HBCEMR dzsOydJ 2 ;

2) ®BjrOddyjMSd?2 dL desfy Blso jlsMmise jdedet =7 HJjlsOdzj 2 (k
Ui médr (rddBBdud mMédn) MmMot2fise dBOIjtedOdztse HB Yo HJ
3) Mmdzedyjdedy deOteOBBISCd dz2O ®BIsCOL (ftsorhjdzdy ddalsy
(" Nhj) HoEEBBEbBdsGs

4) fworh jddj kfMsOdiase dzj dedzse s bktesoBw IsjSkhdn ( Mk
ded Ui MStsj weMdzEydoOdedy d toj Btsdals deed Hekzedj fdL
des a3 ud MSzs daj yj dzj MssBteOL detsfls: HOdz' dgj 2N j2 1 C My ozt
{ d Mg 3Otded 2 dz2OtetsB ' IssC  fdWfpRidd@fy * 8 - vy df HyOIs ¢ 2
detso dzj dzdzw  ff * Mdzv toj s dzlskz H[KS. f jtejrtsHEZ o & tcOded ydad 2
j tod3' dz iffd@mnjedgH OtedzO Istcd o Odz' Mls! jSMf zzOsOy' ® B *
sdatso dzj dadzy ' Mdzv o Bsdalskz His fjtejratsHEZ o & teOdad ydac
i MzteMdzOT 8 HERBBB OO o dzD f) irsHilOs @' C 6 tc OMzd Ydss e 5 Mls
z

U
g
t

&

1.4. wtets¢ MmMdzkysr [ Cf[ d

[ dzv ftetsddesL Jtetso OdzdWw MesC O Mdzky B BE Y tsdzj dalstse [
6] dedztsj] bjfMlsdesoOdedj, o ftsyjmmnj Sskstscts ISt
CsB ktsod® ©OBSYJR dOctkzL ¢ d Mdd dsdkkz oL HJ 21
(offsC OV Isj B j OO d dOftEwy jdedj)ls- usts L otsdv
COLO. ¢dzectstedlsds EMEste] dedesets Isj Mis[flcso Odedw [ Cf v 1t
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MexaHunambl Mopenu
HewuncnpasHocTK N .
HewcrnpaeHoCTER HencnpaBHOCTEN
TecTupoBaHMe HAaQEXHOCTK, dakTopsbl
YCKOpPeHHOe TeCcTUpoBaHWe yCKOpeHusa
Mpeackasanue

tdm.

BpEMEHHU XuaHn MOMC

dbzcstedlsd ] HMS OL Oded ™

fMetss O fdky
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2. fLrtfR vdrrrufuvr fCfu
21f sHjdzd dzOH jy desfylsd [ C [ &

t OMMdE®BwLlsMw W EkdSydwy dzOH |y desMmisd, gEd@zdzv Isd o dzOw ¥
dzdw lsCOLtse, WEdSydwy tOmMftej Hjdzd dedw o jtetswisdzesfls g
sIsC OLUsteddo OV dzOH § 3 detsfls d, dmMf sdz LEj 3" j Hdv e
fMzzy B CtBfsdyj dzstse [ Cfw. 1 teddzts@wdpifnds + C My sdzj dzyd
Ud Mkt zodz: desy ttOmftej Hy dzjdedj, wWOMftejHjdzjdedd 1 J28
1 sSH dzZOH )y desls ¢ Y sded 3Oe Is o j tesW Isdzigfls! bktsets, ybt
Hijdzj dedzr § MyjiydWdeoydi?2 WekdSydd g L OHOdzdzr = toj
f z2OlsOydd, nteOdzj dzedv d IstcOdzitfdetiedstsf el ®WROGY o Isj u.
mdzzy B T .

I BHjdzd dOH >y dsMisd [ Cfu thdseo Ode @O ftojH sy JC
cOCIsjtey BlsCOLts SCBRYftsde] delstse BdSweishhdmMisj 3 d e H
COLOIjdzj?2 dOHjydesisd [ Cf w4, 84 . chMmdetdnds dsf MisJtetso C
nOwOCIsjedMmisd s Odsd davyjisiigid:miisd [ Cf v wo

1) Jljtswvisdtshls! BROEBY @BswshsgOBsBTE SIS OL dsets Wiz
ydtsddteses Oded [ Cfu 2O s lop Btz Isdeteffldz dzgf j [ BlsC OL dz
cOBBIsT dZOL "M 908 ls ISOC Y j4WkdSydj 2 deOHj Y desMmisd [

2) 1l jteswisdBi)ldio | s BB MIs! oL ddS dse jddy lsCOL O
ddzlsj oo Odzj th B()Rl- &) ([EQREz dzv sd o dzOv W EgS ydw tOmftej HJ
dzd v s 18 EuBuldasive failure distribution function, CDF).

10detsdzj j wWOMYtesmistcOdzj dede’ d3 o jdhiins@pfiAg ded j o5 L OC 5
ter 9 dzs? Mdzlz yO2 tias® dzve jj lstigiwy d flalzts Is dzts iy Is - teOfMmY tcj HJ dzj dad W
cOMmf toj HJ dzj dadft) 1 @O BYH WS f dztslsdesisd o j tesW iIsdesfisd ( p
density function, PDF) 9o Imjyjdedj ddalsjtco OdzO otej c
ANe¥aydd CDF d PDF fpew L Odzr tslsdetsh j dzgd j o3:

t
R = i (t)ati: £ (1) :dﬂm) |
0 t

3) Rdzsj dzfpd o datijisk i) detdseCd@dAMs off dzts s dztsfyls! o j tetsW Isdatsfyls d
sls oLddCdtss jddw tkCOLO [Cfa ftod kmdasedd, vylst
B dzts:

__dR(®) _|dR1)
h(t) =- R(t) =—= /R(t) .
=" fr <% Ry
R dzls | dzfd o dzts itgt) ts fitdsjCHQjLde] sy € OC tsilsdetsh jdedj o j tetsW s
Yybsts wlkCOL ftosdLB2Hjls o MmMdjHEzeh jd ot d3j ddesdz d d
Rt) (ajtesWisdesmisd BJjLBISCOL dzs?2 OB HB {Istsets ot
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_f® _f@® .. _ 1 drR@)_ d
O Fo TR " Ry a o a RO

Ridzsj cteOdz tsls ddalsj defdo desfisd slsC OL tselz- ftej HiNlsOoa dzv j Is
sj dzhde dsfls! s OL B9 :

H(t) = tﬁh(ti)dt= - INR).
0

R dzls § dziy d o dzts fifkt) d Usds St jsleiw  eote j &) o dzd WAL S(dz S o
®Bis B dals  ot46Q 3galad 3 dzts MB(O) =1 HY dzddej B dzts ©ICOL B89 ) ,

g s d3j Mlss 1+ S MY sdaj deyd Odzr dzOw L O dfpd dssmis dzOH j Y «
dzad Blits® Huzlsj dzhdo dasisd tSlsCOL B 9 L Istsds o tcj d3j daedats o3

t

- h(tidti
R(t)=e O
1 Oydzr 8 Stsdzdyd Mmlse jdedzr d@3 f 5C OL Olsj dzj d@3 dzOH j y desisd W
sls¢COL (mean time to failure, MTTF), fftcjH,jdzwsh

qLHj &Y (MjHdzjj ottjBjdd HES fjosct kS OL O) .
ol

MTTF=11 gtf(t)dt.
0

[ sH]jdd dOHjydshisd [Cf 4 HBisEkEsdthpifyded d O My dzO
Ctojlsdetsds dL 3 dgj dzgdd rOwLOCIjtedMmisds €2OHj Yy dtsisd d 1
sjtey dL d3j dzj deq v cffr]dz slsCOLtss o LOsadMmddtsmisd s
WeEdS ydosdzdtctseo Odgdw [ C [ & .

2.2. {(OMftjHjdjddj dzOH ¥ dasfyls(

MftcjHjdzjdd] LCOLB BHEIWMP ) PEsE Oy Gz Btz |
jdedj Hdzwv tfftejH]jdzjddy dOH]jydtsMmisdef Cfu. sttdeoOw
Mt lsSCOLtss sIs otjdjded o Isjujdedj MesCO Mdzkzy s
lsjtco OdzO,d el 52 . flied B OB SIS d  B©LS-OL e dzj S OUJ Mls
20 fljiltcd sH  dask B3O ZkOE Pgdge Ot j ddy (kS OLT
Lo Ody dLdesMtsds HjlOdzj 2 ddzd MlsOtej ded j &3 B3O j tod O dzts
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Mb)

Mepuos Mepuvon v [Nepuog

npupaboTkm ! HOpMAarbHOM aKcnnyatauum  ;  U3Hoca

t
tdf. 2.1. sttdoOw LOsdhmddsmisd ddisj dzhde dzsiisd ©IsS (

] fjttdsH fdeOostlsCd fswodvs My jujWjChkr, Bk
Meddsd ftedud de@Bfils' d kb § @t dBsdetsistsdzdzs 2 d3j dzr h 04 Is
Il 5 oatej dBW dasted3Odz dats?2 + S dzZ2OOYdd oL dzd C O Is, & dz
slsCOLr, ddasj dzmdoe desfyls! IS OL B tMisOjIsmw ftedB dzd L ¢
] fjttdsH MkOkjddY fttjoOdkdksls §sfhisjfjdd j kO
B dzs s Bz OMisOj Is.

10Cdzsd3 6OMY t6j HJ dzj dzd dz0 iiy'dzr QPR fdzts 2 My § lezdpts o pated § ,

SOdzOo dzd o O N j | MmowL! diBjYHEZ oL By de i3 L dzOyj daed w of3
d Msslse jsMisoakshd®kd doz o jteswIsdatsflsw dzq .

] kitstedd d §©0SkdSj d&OHjydtsMisd yYyBrj emjcet dhmyt
dz .t OMmY tcj Hdatedp digd iz dz" 2 (1 o0EmMMO) , Zse Oted W disd uj MS d

l j 28k d&zezo, L Oy sdz] dzydOdzt dzr 2 (€ OL Olsj dz' dgr 2) .

[ dzv ftosecdesL qictso OdzdwW dzOH j y desisddd jLimed sH deistc BO
Zd2 dmftsd Lkjlshmy 1 CMitd] dydOd d 2 LO0Stsdk oMY,
OMK jogzj dzdzOLe OB 8IS d &0 ©IkC OL My drlss dLHj k]2, ¢
COLr jhj dafj fesweddzdm! d dzOHJ Y ds@Bls! -~ OLOCIsjtedlL
®f. Clkd lSOL' o' LMoO¢kiw dzjBzOESftedwisdy & Mmls
Isj dzt lse d st sz dkjsls §shistswdadalzs ddalsj dzid o dats

CCMY Sdegztiztes @ tcOMY tej HJ dzj dzd § .
CCMmytsdsj dzydOdz dagtsj ©OMYtjHjdzjdedj ojteswisdsiisd BjL:
dz20d &3 dzj § Mmdztsy dgr 3 dL eMmin dHJdz]2 tOMYted HJ dzj dad W
R dzls j dzf) d o dzts f) B(t)  tsfiplS O dsdz® o 16 Oo dzO >. AbdSydw dz@
R, Skdzdvisdes zOv WkdCydw ©OMYtejHjdjddw (CDF),
ojtsWisdsmisj?2 (PDF) ftde jHjdr dadyj:

Ry=e't; (2.1)

Fy=1-¢'t; (2.2)

fiy=1e't. (2.3)
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HtejHdzj ] otjBY BjLGISC OGS EOB)SSEY € 20jk@s sEHO ¢ O

o j d&zd ud dz@, tBOIs O qme@%qamsmsq slsCOL s o

10 tedifd. 42§ jHMlsOodzj d¥ SkdkkdvwIsdo dzOW WhkdS ydvw tOMmt

WedSydy ©OMmitejHjdjdd  ojtesvwisdshnsd d Wkdsydwyw ddls
CDF}
1,0

0,8 1
0,6
0,4 ]
0,2 ]
0,0

1 2 3 Time (1/1)

tdm. 2.20 kPP Bl R Gy ©OMYtjHJ dj dzd¥ IsCOL 5o

PDF A
1,0

0,84
0,6
0.4 4
0,2 ]

0,0 : >
1 2 3 Time (1/1)

tdfm. 2.3. AkdCydw ©OM§tjH,jdjdd" ojkswIsdts

1,0
0,8
0,6
0,4 J
0,2
0,0 : : >
1 2 3 Time (1/X)

Hazard rate

tdm. 2.4. AkzdSydw ddasj dzmdo dzesmisd ls¢ OL 59
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t OMftejHjdzjdedj 1 j28lkddo.
AezdzS ydw tOmMftcjH]dzi dedw | j2BEd2ZdzO dMmftsdz L 2§ IsMw  H
dzZOH | Y des s d te OL dzd Y dzts B RUHEHOB RS YA lsdz®BYjds™  loj A Oy j dzO o
Mesdz Cddzd WY shiost@yd) dgdj twWOMftcj Hj dzj-dedw 1 j 2 B Iz dzdzO
90j o jtosWisdtsMis! BjLEBECOL dzs? ] tcOB SEOY gzled §f dzls j oo O
dzd)yJ ojttsvwisdatsMmlis! orydeoOdedwy R (T) j®BINHE dalzdzj o 52
&34 ded
or b

.at-g

R(t)y=e ¢ & + |
JdH SCtedots? &OH Y dsMisd | j2BEdd0 GftejHjdvjishv I
WsteBOf sdztsy j dzdiPMh BOB. AbkdC ydw tOmEjHjdjddy 1 j2
il Br'ls! HobEZofOLOdjlsteduyjMSts?2 ddd Istejof OteO®)Isteq
bsets, dOyddos sfyw dzdj teb© Oo toj (3] datf dzfp Gzt HEKLOL * dz
dz0 smw ) dbdzj osets Bsdsj delsO otcj dsj dzd, Ists § OwOdj Iste
ZOYyoOdz! detsj otej dBY otsLddS detseo jdzdv lsCOL O, Qo j dz dz
9" 6O jdzdj twWOMtejHjdzjdedw | j2BEdzd&zO MmotHdlmw ¢ fydz

Q.
oo

R()=e 2% =f(t)/h(t). (24)
[fqdzd b=1, bt ortwOyjddj (2.4) ftoddddBOjl odH 1 ¢
(2.1p=Ked
AzdzS REFH o ER f Ot OBj sted Yj MS et tOMtejHjdzjddw 1 j2BE
Z0 tdfy. 2. 5.
PDF (o) 4

I- OO&

2,04

Cydw PDF Hobkaff OtcOdly) Isteaf yj MEtsets tOMt
fted t©WOLddqyde = L dzOyJjdedwrs b
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CDF/J _ _
1,0 | - P=1__

0,8 ;
06| B=05
0,4 . '
02f/
0,0 -

T T >

1 2 3 Time (1/1)

tdMm. 2.6. AbkdSydw CDF ©OMftejHjdjded™ ) j2BEEEO

tOmMftejHydzjdzedj o jtetswWisdesfisd BJLSISCOL dzts?2 tcOBISrT 5
_at

F(t)=1- e S3% .
st5¢ ZOMmMdzs Ho kn f Ots®@fdsf ts jof juddijde=flazdz@zi d o dzts My ls !

8t
t5ls ¢ OH(fEo% 0 .
(;a+

| OO&

I ®Bh jd& Mdazyo] ddisj dhde dasfmis! lsCOL 5o

o1 ~o s D-1
B dztso j dzdz 2 D OwOS |t tsqm)gzgi%&is@;smw o 20Oy j dzd j &
ca-ca+

stedor j ddzsj dzfdo desflsd lCOLEBo HAW ©OMYte] Hj dzj dad W
tedfm. 2.7

Hazard rate (a )

3 Time (1/4)

tdm. 2.7. stwder’ j ddasj dzmdo detsisd tslsCOL s HAZVW O
| scO0ted ¥ BdapieiBOdz datsj tOMY e Hj dzj ded j .

] deslsdatsfls! o jtoswisdasflsd deSted3Odz des ®©OMY tej Hj dzv dzdats 2
T 6O O) kMw W stcdk ds? :
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f(t) =

d wtstsdz,lz fitepjodetc tOMMJ do Oded v Mzkz Yy Q2-des?2 o j dzd yd dz'
fn ¢ syYdHOddj), rOLOCkjtedLEjls sfmépsy jddj Stode 52
(i tsfr]dW sftejHjdvjls WtstelBz Ctodo B izHtsd dL d3j dzj dzd d
fnxddSOISanW ddazd wOMmlswedo Ols! MW oHBd tid OsfMmydmm) .
lted dzseOtedW di3d ud MSd detstocd3sOdz! detsd3 tcOdgtf toj H j dzj dzd d  dat
dzr &5 Wodzw j syt s @ed® BdzE? O jdigd uf@zz0 1 IsO o j dzd y d dzC
| seOtedW 3dud MSd destedzsOdz! detsy t©WOMY e Hyyjdes dzdy ot  d3dat
steBOdz! dzgsj] I dMr 90jIs dZOwOBtslsilz HE BISTOLO Isjn t
oL ddCOjl ofmMdzjHMmsoad] kMlsOdkshmisd.

AzdzS ydw f dzisls dats iPIDF o jif tdot(w IstebstsiPlde W o3 @4 MC d detstc O dz oz
EimMseotsdg) twOfmMftejHjdzidedd ftedojHj O 20 tdfp. 2.8 (d

4 (In®- In(T50))>

33 2 0
f(t) = \/_ 2 S EHTspi Mtej HdZ" v ZOEOBESCO HE BISCOL G
st

TMtcjHdzej ] CoOHWOIdUuUdets] (MisOdzH Otels dzt®f) SIsC dztsdzj dzd j
B slsih(Tg)-BO j BOdUj MStsj SYydHOdM]] dscOtdy B0 fdkzyo?
Sskdr lsde dzOW Wbk ydw tcOMmY BEHj dzj ded® CDF (tedf. 2.9

& (n®-In(T50)) §

T a3 252 0

F(t) = ~dt;

OSt\/_

ein(t/t) o

€ s W

nidjsi § OO®RjIste’ , BfLjHjdvshd] §dsy]

F(t) =F F )= —[1+ Erf (z/+/2 )]

PDF

n 0=0,1

1 2 3 Time(Ts)
Ldf. ARGBYdWY 1 dzts s dzts fif liocf]  erkste O clsdesifiglaug MS o dzs 6 BO d gt
OMmy toj Hj dzj dad d
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CDF

0=0,1

1,0
08
0,6
0,4

0,21
0,0

T 2 3 Time(Tey)
tdf). 2.9. OsbiWkdlHdy ZGCDF ftod dscOdy Bdyj MSd dst
wOmy toj Hidzj ded d

jdzmdo dzsfls! kCOLBs ftod dscOLdd ddyui MSd dasteds
'LI ‘

tOMsOjls M kojddujddjd MesCO +ChHYf kOkOoydd, fmd
hp=_tO__ 10
1- Ft) R()
2 10
=
Z 84
o)
T 6 7
g2,
o=1
0 T I
2 3 T|me(T50)

Fig. 2.10. RleSJ dzind o et ME Y ¢ s azOfizic desdgs 6 Otc d
ttOMmY ted HJ dzd dzd
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3. dutuvsvuvt13r wmrf3 1érrr1{euRr
[Cf s

3.1. ¢0dz2OdzdL BtsH j dzd dzOH j ) detsfyls d
 dzv sz yj dedvw HBfMmlstse jtedzts? dJdaW stedZ3®ydd s dzOH § X dzts

Hgds o' § sdzdz" Is! O dzO dzeBRM (SyistemjRetighbilitdBude) y dzts iy ls d
ClsBEOY ME GOV o O s d fislidl odz0si d M fzts f ez €

(Reliability Block DiagramRBD) , Hjtcjo O tlsk¢OLts (Fault Tree), H
(Event Tree). ddzOdzdL Lot il e HJ] dzdls! FLCd
s d3r , Colstster §J| dsckls ftedol Mo Fydiisiplgde,d B JLSISE OL

BsdlssftecdesHdtsMIsd d MsrwOdw j &isMmisd .Is-f sHjdz2 SRM 5
ecs2Mlsoa© COC Moot SlzfdsMmMisd WEdDR ydqsgegodz? dr n { dzj d&3j dz
HE ded &3q, 9 Cdzs yov OffOOIlsde" j d GesctoOBBd § ¢ 5
SO¢Y) fdtsBtejlsj dzdz” j{ dzptigfpeels . MisOdeH Otels dz' §

1 dzthin § (30 dzO RBD s jnsfifls 0o dzw j s MtsB B2 EwOWdud MEsy
dzdj Cod3ftsdzj dzlsseo MmdMmilsg d3r d dr o9LOddtsmeaweL j 2, s o
ftesatyHjddY Mdc dEBEGotsIE oflSEsdfipfiddgfj Isj dz' Mlsekzj s s

tcOB slstsMi sMtsB dzRBPIY s L B dsfigds jsdfrtc.j H j dzd Is? S Mdzj HEzZE P dj =~ O
sjtwedmlsdSd dzOHJ ) datslsd: d dzls § dzfnd o dets Bis ! slsCOL s (
Ltso) , Mcd Hdzd J o tcj BZYMTBED I O Misls @ dlzj fz0 o ISS@GOL tcf d3ts dzls
(MTTR).

ltcd tw©OLtOBtSISS ] d@sHjdd mMdmlsj dr dzi sBrsHd B ftc]!
mMesmMsswilzd jodH® BIsCOL 59 .

1 smlstetsj dzdy RDB Mrj &3 ftedd3d dzv j Isfqw  Hdzvw BSHJ dzdtetse C
cjLjtcodecseo Odzd j d3 W kzdzS yd?2, O sOCYJ sihdMmlisj d3, o M
J dzdzOw JdzW e OMstezCsktc® Mo dMmMdesets esfMmdzEy do Odedw d
My smise dzsmis d .

RM~t5Hd" B3 HO dids fipisdeBfgdeg a3 W o dzv & Isfyw :

T tojLblzdz Ol tOMYy O dOttOBBISSCd d&Oj -8lsCOL ( MTBF)
&,

T oty dzgd dzO yd<C dzse o tsMMmlsOdzso dzj dedw MmMdMmis 37 G smdzjy s
T 9 jtesWisdgsfls! EMmMf j"h desets o tsMmlsOdatse dzj dzedvw MmdMmilsj d3r

T ddalsj oo Odzr  d3j-tfi 8 JzH W Y©jdatsfp sz s ®Af Wz W B v B3 5 s

ded ud ME sz tsBMdzzy do Odzed* MmdMmisg di3" .

t OL dzd yOels § tsfmdzj Hise Olsj dz! dats§ , f OtcOgzezj dz! detsy d a3
B3y dzlsseo o MbstekzClsktedzs?2 Maj d3d dzOH J Y desfisd .

3.1.1. uwdMmlsj B0 § OOdzdzj dz' dz" = { dzj A3 dzlsseo . 1 t6d ¢ s
slsC OL ~RAtslsw Bj dzlstH dipctdslz Clisdzjtadgzts 2 Mo j &3 fHtoedetsHdl ¢

fdMmisj & o yj &gz (tdMm. 3.1) [

tc
d
0
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|R1|—|R2|—---—|Rn|

tdigp. 3.1. dbtckCliztodOw Mnj BO dOHJjydsMisd M § sMhdzj
Lodzj d3j dzlstse

{ Mdzd MmMydlsOls! slsCOL T Ldzj d@3gj dzlstse  MmlsOGIsdmisdud MEd dz

dzts ls ! BJL ST OLMESRIS jtePB o™ O O Ismw4]: fmdzj HE¥ h dd3 B s

n
Rs(t) =n ()3 ra(t)2 .3 () =0ri(t), cH () T o jtotswisdetsfis: BjL SISCOL dats 2
i=1

OB T i djREf)iAs Pt sdsfls! BjLBISSOLds? ©OBGlT fdh
l jeswisdshls! COLO MdOBgRE &0 ddisjteOdj [0, 1] t

n
Fs(t) =1- Rg(t) =1- _C)l[l- fi(1)].
1=

[ Mdzd dzOH § y desMls! lsHj dzt desets Cd3f sdzj dzls©O fpdMmilsj d3r ¢
sMisOdz dzr = JjJ CodB3ftdej dzlstse d Mmtstslse jmsokjls + ¢CMY s
dzdt, Iss dzOHj Yy dzsMmils! MmdMmisj F" ftejHjdvjilksmMwy or Oy d
Rg(t) =exp{- hit} 3 exp{- hot}3 .. 3 exp{- hut}, chy, bo,..hpT o dzls § disid o dz

Misd Bl OLBo MBlse j Ismse sSdedzizj i3] Westsets, olststeses

[ dzv fsilsY dadesd s fslssC O skCOLtse ) + CMYf sdej dayd Odz' ¢

s¢OL e Mdfisj dr &Y dh=hPrhisfhp ISte gl dzd § ds:

Isj dzid o dets s+ j 365 € AlLtsipdzj MM IOIs j dz dets ftsj H d dzj dedzr & dzj L
Ldzj di3j delsse tcOo dzO Mz dsdsi dJdelsj dedo desMmlsj 2 s OL B9 1 d
RL ftedo jHjdzdzr » Witz dz fdzj Hizjls, ylsts fted L OH Odzdzts?
OBSlST dzj Bj delstse ko jddyjddy dn ydfRdzO tjL Ct fMdd>
dzs?2 tOoOmblgd M shMdzj HiSe Olsj dzt dets Mtsj Hd dgj deder = 1 dzj d&3J dzls

3.1.2. udfmlj BO §OtcOddj d dr & ! dzj Rjj-dzelstse . 1 OteOdzdzj
B dzlstse o MlstkClbteds?2 MRjdsj dzOH |y desfisd dzOL ™ 8 Of Is
Coltstsd MM O ©SISCOLT 90jls kod4st ftod BCOLj o
(tedfm. 3.2).

tdfp. 3.2. wltokllkztdOY Moj BO dOHjy dsisd 1 § OO
L dzj d3j dzlstse



40

l jesWisdsls! ©COLO sfdhmro0jlkMm™ o' Oy j ded j o

Fs() =f1()° f2(0)° .3 fn(t) = t(%lfi (t) = 81(1- 108
= 1=

l jeswilsdzsis! BJjLBISCOL dzgts? tcOBBIST
n
Rs(t) =1- R5(t) =1- _c‘)l(l- (1)) .
1=
# kZyjltsd ddsj dzide tgstis d o 515 O P otigetgts Wiistkizfs fls d
BjLtSISCOL difsied dgiOI8 tsds[ H :

4 R -1t
Ps(t)=1- O(d-exp ' 7).
i=1

RL fdojHjddr 7 Wottdlkzd osdhdts, ylsto§ OtOdd) d' dzts
&w jlsfw L WWjClkdody &5 MisjHMlsosds o N jdd™ dzOHj Y dzs
o j M 3O dzj de@3i PAls®@T R disopfzs, dOwLON o OF- ydmds § Ok O dzc
Bj desse, fodzydls' BddLCE* ¢ jundddigi ojkswisdshls!
Is § 3"

3.1.3. uwdlsj-8nps dadkjgddt &  dj &j dsto .

I My dzr & bfMlstes2fmise OF MstkClbtdr j Moj & dzOHj ¥
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