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Mauenxo O.H., 3unuenxo IO.E., /[auenxo B.O. Ilpumenenue memoooé nomexoycmouuusozo
Kooupoeanus O0nia KOMRAKMHOZ20 mecmuposanua  yugposvix cxem. Buvinonwen awnanusz
IphexmusHocmu KOMRAKMHO20 MECMUPOBAHUA KOMOUHAYUOHHBIX CXeM, YYUMbIBAruje2o CMpyKmypy
2eHepamopa mecmosblx NOCAe008aMeNbHOCHEl, AHATUZAMOPA MeCMO8blX PeaKyuil, NOCMPOEHHbIX Ha
OCHOBe Memo008 YUKIUUECKO20 KOOUPOBAHUsS, U XAPAKMED pPACnpeoeieHus OowuboK 6 mecmosoil
peaxyuu. Ilpeonodcen memood pacuema cueHamyp, OMAUYAIOWUNICA OM U36CMHO20, 8 6bibope
cmenennozo  0003HAUeHUs Mecmosblx Habopog emecmo oOsouunozo. Ilokasano, umo enasmoe
O00CMOUHCINBO AHATUMUYECKO20 BLIYUCTEHUSA CUSHATNYD AGTAIOMCA He CMONbKO 3HAYEHUS KOMNAKMHBIX
OYeHOK, a 6bl800 O CUSHATYPHOU MeCmupyemocmy KOMOUHAYUOHHBIX —cXeM. ODmom  6b1800
pacnpocmpanaemcs Ha MHO206X0008ble  AHATUIAMOPb MeCmOSblX peakyull; Oasl CMPYKmyp c
ROCUMBONILHBIM Nepemedcenuem,; 08 NOPOoHCOAIoWUX NOTUHOMO8, KaK 8 konguzypayuu arya, max u 8
Kougueypayuu Dubonauuu. Ilpednosicenvt pexomeHOAUUU HO GbIOOPY NOPOHCOAIOUWUX HOTUHOMOS
peaucmpos cosueda ¢ JIUHEUHbIMU OOPAMHBIMU CEAAMU OIS PAIUYHBIX BAPUAHMOE KOMIAKIMHO2O
mecmupo8anus.

Knroueesvie cnosa: Fenepamop mecnmoeblx nOCJlé()OBdmeﬂbHOCWleﬁ, aHaiuzamop mecmoevblx peakuuﬁ,

peaucmp cosu2a ¢ TUHeHbIMU 06pamezmu C6A3AMU, nopoofa)aiou;uﬁ NOJIUHOM, YUKTIUYECKUe KOOBbL.

BeedeHue

Bcemupnas nayTuHa paspacTaeTcsi CTpEMUTENbHBIMU
temnamu: ecau B 2000 roxy Obuto 359 wMiH.
nosnp3oBareneit cetu MHTtepHer, To B Mapte 2017
rofia KOJIMYEeCTBO Mojb30oBaTeneil yxe 3732 muH. —
3TO TIOJIOBMHA HaceJeHus 3eMHoro miapa. Hamra
IUIaHeTa TIOCTETIEHHO OKa3bIBaeTCs B CBOEOOPa3HOM

HHPOPMATMOHHOM “KOKOHE”. YBenuuenue
KONM4YecTBa MHQOpMAIMK, KOTOpas TIepenaercs,
XpaHuTcs W oOpabaTbIBaeTcs, INPHUBOAUT K

TpeOOBaHUSAM OOeCIeueHNs] e¢ JIOCTOBEPHOCTH H
HaJIe)KHOCTHU HCTIOJIE3YEMBIX anmapaTHbIX u
MPOrpaMMHBIX cpeacTB. OT YCHENIHOTO pPelleHus
9THUX 3a/1a4, C OJIHOM CTOPOHBI, 3aBUCUT MPOIBETAHUE
HbIHEIIHEH UUBUIM3AIUHU, WIH, C APYrOM CTOPOHBI —
ee camopaspylleHHe, HalpuMmep, U3-3a CIy4aiHOTO
WIM HaMEpPEeHHOTo C0O0S B BOEHHBIX MPUIIOKEHHSIX.
IToaTOMy st yeTpaHeHHs MOCIEICTBUN BO3MOXKHBIX
omuOOK win JAe(EeKTOB ammapaTHBIX —CPEJICTB
WCIOJIb3YETCSl BECh apCEeHall METOJIOB U CPEJICTB
MOMEXOYCTOMYMBOTO  KOJUPOBAaHUS, BCTPOCHHOI'O
camorectupoBanus [1-8].

OnHUM U3 CITOCOOOB MOBBIMIEHHUS TECTOMPUTOTHOCTH
CBUC wmukponponeccopos, yctpoiicts Ha [IJIMC
SBIIIETCS. ~ NMPUMEHEHHE  BCTPOCHHBIX  CPEJICTB
KOHTPOJISI, pEATH3yIOIMUX METOAbl KOMITAKTHOTO

TECTUPOBaHUS. MeTOoJ  CKBO3HOTO  CJIBHTOBOTO
peructpa (LSSD - level sensitive scan design) -
JIPYroil MUPOKO U3BECTHBIHN

Croco0 CHIDKEHUS TPYAOEMKOCTH TECTUPOBAHUS
JIUCKPETHBIX ~ ycTporicTB. Meton LSSD  cogut
3aJadqy TECTUPOBAaHHS K TMPOBEPKE HECKOIBKHIX
PETUCTPOB CIOBUTa W KOMOWHAIIMOHHBIX  CXEM.
Haunbonee coBmectuMbiM ¢ MmeTomoM LSSD, wu3
IIHPOKOTO psna METOJIOB KOMITAKTHOTO
TECTHPOBaHUS, SBISICTCS CHTHATYPHBIA — aHAIU3,
MTOCKOJIEKY OCHOBOW aHAJIM3aTOpa TECTOBBIX PEAKIIUi
(ATP) B sTOoM cimy4yae SIBISIETCS PETHCTP CIBHTa C
nuHeHpIMU  oOpaTHbiMH  CBsizsimu  (PCJIOC). C
MOMOIIBI0 HE3HAYUTENbHBIX AamMapaTHBIX 3aTpar
CABHUIOBBIE perucTpsl mpeodpasytorcs B PCIIOC,
KOTOpBI€ BBIMOJHAIOT POJb T€HEPATOPOB TECTOBBIX

nocienosarensHoctedt  (I'TII) w  ATP  mna
TecTHpoBaHUs ~ KomMOumHammoHHBIX cxeM  (KC).

Peanmzanus METOJOB KOMITaKTHOTO
TECTHPOBaHUS ~ CTaBUT  3ajady  ONpEACICHUS

JIOCTOBEPHOCTH PE3yJIbTaTOB KOHTpoJsl. B padote [3]
paccMaTpUBAIOTCS. BONPOCHI KOMILIEKCHOH OLIEHKU
nocroBepHOCcTH TectupoBaHus KC mpu mpuMeHeHUH
I'TIT u ATP B Bunme PCJIOC, xoTOpas y4uThIBaeT HE
TOJIEKO OOHapykuBatome crocoonoctu ATP, Ho
takke cTpykrypy ITII wu xapaktep TECTOBBIX
peaknuii 00BEKTa OHAarHOCTUKA. B  dYacTHOCTH,
MOJy4eH BBIBOA O 3HAYMUTENBHOH 3aBHCHMOCTH
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3¢ (PEeKTUBHOCTH CUTHATYpHOTO aHaju3a OT BHIOOpa
TOTO WJIM HMHOTO COYETaHHUS HOPOXKAAOIINX
nonuHomoB PCJIOC I'TII u ATP.

Jannas pabota mpencTaBiseT COOOH MPOAOIDKEHHE
MCCIIEIOBAaHNUH B 3TOM HaIlpaBJICHUM.

Lenb, cmambu

Brmonanute aHanmm3 3QQPEeKTHBHOCTH KOMITAKTHOTO
TECTUPOBAHUS IU(POBBIX CXEM IIPU MPEITIONOKCHUH,
gro I'TII - PCJIOC ¢ mpUMUTHBHBIM O0pPa3yrOIUM

IIOJIMHOMOM, a ATP pcain30oBaHbl Ha OCHOBC
IUKINYCCKHUX KOOOB. Oco00eHHOCThIO TaKHuX
aHaJIn3aToOpPoOB SABIIACTCA ux CITIOCOOHOCTH

JIOKAJIN30BaTh OIIMOKH, KPaTHOCTh KOTOPBIX HE
MPEBBIIAET KOPPEKTUPYIOLIMX CHOCOOHOCTEN KOJIOB,
Ha OCHOBE KOTOPBIX OHH ITIOCTPOCHBI.

Mpakmuy4eckasn peanusayus
camomecmupoesaHusi CBUC

Ananms JMarHOCTHYECKOTO obecrieueHns
Mukponpoueccopabix CBUC Bemymux 3apyOeKHBIX
¢upm: IBM (S/390, meton LSSD); Hewlett Packard
(curHaTypHBINt aHanmu3); anbsgHC KoMIaHui Apple,
IBM u Motorola (Power PC); Motorola (MC 202-
206); Intel Corporation (Mukpormporieccopsl 80386,
Pentium Pro); Advanced Micro Devices (AMD-K6),
nokasbIBaeT, 4to 5-8% momianu kpuctamia CBUC
3aHUMAlOT BCTPOEHHBIE CXEMBl TECTUPOBAaHMA,
KOTOpBIC TIO3BOJISIFOT  OOHApPYXHUTh HPAKTHIECKU
100% nedextoB. Hampumep, auMarHocTHYECKOe
obecredyeHne MuKpomporneccopa S/390 Bkio4aeT:
O3V, Kdm, naMarb, CXeMbl HX YHOPABICHUS CO
BCTPOCHHBIMHU cXxeMaMu CaMOTECTHPOBAHUS;
TPUITEPHI, PETHCTPOBBIE CeTH, oOpasyrouye B
peXUMe TECTHPOBAHUS CKAaHUPYEMBIH MyTh IO
merony LSSD; Bctpoennsie I'TII; BcTpoeHHBIN
ATP - MHOrOKaHaJBHBIA CUTHATYpHBIH aHAIM3aTOP;
nopt JTAG B cootBerctBuM co cranzaprom IEEE
1149.1.

Meronpl ucuepnsiBatomiero tecrupoBanust KC u
CKaHMPOBAHUS TMO3BOJISIIOT BMECTe OOHApy>KUBATh

95%  HeucmpaBHocTed.  IlpumeHeHue  pasHBIX
TICEBOCITyIalfHBIX TI0CIIeI0BAaTEIILHOCTEH,
obecrieunBaer 99,9% IIOKPBITHUS BCEX

HeucnpasHocteit CBUC.

AHanumuy4eckuli Memod ebiyucsieHul
KOMMaKmHbIX OYEeHOK

IIpexxne Bcero, pacCMOTPHM METO]T aHATUTHYECKOTO
pacueTa  CHTHaTyp, aJbTEpHATHBHBIA  METOLY,
npenygoxeHHoMy B [3].

IIpennonoxum, uto I'TIl u ATP peanusoBansl B
Buze PCJIOC ¢ BHyTpeHHUMH CyMMAaTOpaMH B LETAX
0o0paTHOW CBS3M C IOPOXKIJAIOUIMMHU TOJIWHOMaMHu
cootBercTBeHHO h(X) n g(X), npuuem 06a moauHOMa
NPUMHTHBHBIE, @ WX KOPHH CBS3aHBl DPaBEHCTBOM

B=a*, m=degh(X)= =degg(X).

TecToBble HAO0OPHI, KOTOPHIC TMOCTYMAIOT HAa BXOIBI
uccneayemoit KC, mpeacraBisiror co00i HEHYJICBBIC
3JIEMEHTHI TOJIS GF(2™), SIBJISTFOIIIETOCS
pacumpenneM monst GF(2) mam mommHOMOM h(X).
OTH BIEMEHTHI TOJNS MOTYT OBITH IPEICTaBICHBI B
IBOMYHOM,  IOMMHOMHAIBHOM ¥  CTEIIEHHOM
0603HaueHnsX. KakIoMy HEHyIeBOMY SIeMeHTy o
nonmst  GF(2™)  cooTBeTCTBYeT — MHUHHUMAJILHBIH
MOJIMHOM, TPHYEM, €CIM MHHUMAIBHBIA MOJHHOM
MPUMUTHBHBIA, TO €ro CTeneHb paBHa m. Ecmu B
KauecTBe mopokaaromero noimuHoma PCJIIOC ATP
BBIOPATh MUHUMAJIbHBIH TIOJIMHOM,
COOTBETCTBYIOIIHIT SMEMEHTY 0, TO MEXIy KOPHSIMH
mommHOMOB  h(X) m g(X) Oymer BBITIOTHEHO
paBeHCTBO P=0. AHaau3 TaGNMIB MHHAMATBHBIX
MOJIMHOMOB TIOKa3bIBAaeT, YTO I JIFOOOH CTeTeHu
m<5 CyImecTByeT TONBKO JBa MPUMUTHBHBIX
NOTMHOMA, TpuueM PB=o', T. €. 3TH IOIHHOMbI
SIBIISTIOTCSI IBOMCTBEHHBIMHU (B3aHMMOOOpATHEIMHE) [6].
[TosToMy msl PUMEPOB, HILTFOCTPUPYIOUIUX METOJ
AHATUTHYECKOTO pacueTa curHaryp, Oynem
paccmatpuBath h(X) u g(X) crenenu m=5.

OcCHOBHOE OTJIMYKE TPeJIaraeMoro MeToJla pacdera
CUTHATYp OT M3BeCTHOro [3] 3akimodaercs B BhIOOpe
CTCTIEHHOT0 0003HAYCHUS TECTOBBIX HAOOPOB BMECTO
JIIBOMYHOTO. B 3TOM cityuae 3HaU€HNE CUTHATYPHI LIS
KOHBIOHKIIUU C PAHTOM M MOXET OBITh BBIYHCIICHO
COTJIaCHO CJEAYIOUIEMY BBIPAXKECHHIO: S=MkX'Ak )
rae X - crenenHoe 0603HAUCHHE TECTOBOIO HAGOPA,
M - martpuna ans nepexopa ot 3Hadenuit PCJIOC
I'TII k 3Hauenussm PCJIOC ATP.

PaccmoTpuM  TOpSOOK  pacueTa  CHUTHaTyp Ha
pHUMepax.

Tpumep. Myers Fy = XX, %,%,%,, gX)=X" +X’
+1, T.e. k=-1.

Onemenr moms  GF(2’)  mag  monMHOMOM
h(X)=X5+X2+1 R COOTBETCTBYIOLLIUA  TECTOBOMY
HaOopy 00111, w™okeT OBITh TIPEACTAaBICH B
IOJIMHOMHATBHOM — o0o03HadeHmn X +X+1.  Jlms
nepexoza K CTETICHHOMY 0003HaUCHHIO

BOCHOJb3yeMcsl Tabnuuel norapupmos 3eda (TadiL.
1). CormacHo 3To¥ TabmuIe X’=X+1. VuursBas
coiictBa X¥=(X'+1)? m X' =(X P+1), rme p=2"-1,
onpenenuM TaOIHIly Ui HEUETHBIX 3HAYCHHUH 1 oT 1

Jo 15.

Takum o0pazom, XX+ 1=Xo(X+1)+1=
=X+X""+1=X"+1=X"".  3uauenne CHUTHATYpPbl
S(F)=M_, X"

Tabmuna 1. Jlorapudmsl 3eua yis h(X):X5 +X2 +1
i 1 3 5 7 9 11 13 15

] 18 129 | 2 |22 |16 | 19 | 14 | 24

Heckonbko 3aMeYaHul no MOBOY
nocrpoenust matpuusl My . Ilpexxne Bcero, ciemyer
OTMETUTh, YTO BUJ MaTpullbl My 3aBUCHUT HE TOJBKO
oT k, HO Taxke orT HadanmpHOro 3HaueHus PCJIOC
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I'TII, xoropoe MoxeT OBITh BHIOPAHO JIIOOBIM
HCHYJICBBIM.

Kaxnomy »snementy mosst o, do,....«
CTaBUTCS B COOTBETCTBHE CTPOKa MaTpHIbl My,
KOTOpas ONPENENIETCA CIeayommM obpasom. /[l
3eMEHTa (f OTBICKMBACTCSH 3HAYCHHE CTCNCHH |
OKBUBAJIEHTHOIO JJIEMEHTA (=0 , KOTOpPOE HALEIO
nenurcs Ha -k. 3HadeHWme j ompenensercs Ha
OCHOBAaHHMH paBeHCTBa of =a"P, rie d - moGoe memnoe
gucno. Ctpoka marpumel My mpenctaBisieT coOoi
ocTaToK ot Aenenus noauHoma XD ya monmmom
g(X) (o’ - HauaneHoe cocrostare PCJIOC I'TID).

Jis paccMaTpuBaeMOro mpuMepa MpH HadyaIbHOM
cocrostHuu PCJIOC I'TTI, pasrom 00001, niist cTpoku,
cooTtBeTcTByOmEel 0, 3HAYCHHE PABHO OCTATKY OT
nenenus nomuHoma X' =X’ na monuroM g(X)=X"
+X7 +1.

Jnst naganeHoro coctostuus PCJIOC I'TII, paBHOro
(xo, nu k=-1, marpuma M., mnpexacraBiseT coOoi
nociegure m cocrtosguuii PCJIOC ATP.

s navansHoro cocrosuus PCJIOC I'TII pasHoro o
u k=-1 maTpuma M_| npencraBiseT co00it eIMHNIHYIO
MaTpHIly, HalpuMep, MPU M=5 3HAYCHHE CUTHATYPHI
KOHBIOHKIIUU C PAaHTOM m OyIeT paBHO JBOWIHOMY
0003HaYeHUIO COOTBETCTBYIONIETO JJIEMEHTa MOJIS,
3aMMCaHHOMY B OOPaTHOM MOPSIIKE.

J1Ba BapuaHTa Matpuisl M_| OyayT UMeTh BUII:

m-1

01011 00001
10110 00010
M |, =|00101|, M _,=|00100 |- ennunqHas
01010 01000
10100 10000
MaTpHILA.

Urax, S(F; )=M_ X"".

Jis yMHOKEHHSI Ha MaTpHIy HEOOXOIUMO TeperTn
OT CTEIEHHOr0 O0O3HAYeHHUS TECTOBOrO Habopa K
IBOMYHOMY (WM TONMHOMHAIBHOMY). Takoe
npeoOpa30BaHUE MOXKHO  YIPOCTHTb, HCIOJB3YS
3apaHee BHIYMCICHHbIE 3HAUECHUS Xl, X2, X4, XS, X'y
T.a mo wmomymo h(X) (3pQeKTHBHOCTE TaKoro
YIPOIIEHHsT YBEIUUUBACTCS C POCTOM 3HAUCHUS M):
X'modh(X)=X", X’modh(X)=X>, X*modh(X)=X*,
X®modh®¥(X)=X’+X*+1, X" modh(X)=X"+X’>+X+1.
[Tpou3BosbHBIH AMeMEHT Xj MOXXHO NPEICTaBUTH B
BUJIC TPOU3BEACHHUS IOJUHOMOB CO CTCICHSIMHU
crenenn 2: X''=X%X?X'. Ocrarox or gemenms X'
Ha h(X) Oyzmer paBeH octarky ot aenerus Ha h(X)
MIPOU3BEACHUS OCTaTKOB COMHOKHUTEJICH:
(X3+X%+1)eX*X ' modh(X)=

=X +X+XHmod C+X 2+ D)=X>+X+1, wm B
JBOMYHOM 0003HaueHuu 00111.

[pu HauaneHOM 3Hauennu PCJIOC I'TII o 3Hauenue
curnarypsl S(F;)=11100.

Hpumep. Iyers  F, =X;X,x;x, mpu Tex xe

3HaueHusiXx h(X), g(X) um TOM 3Ke HavaabHOM
cocrosiauu PCJIOC I'TTI.
S(F2)=M,;(X")+M.(X*+1) =

=M, (X"+X"+1)=M_,(00001)=10000.

Iyctb F, =Xxx,xx,, F, =Xx,x;x,x,,

Fs=Xx,x,x;.

S(F3)=M_;(X°*+X’+X)=M-1(X)=
=M_;(00010)=01000.
S(F)=M_;(X"+X"+X*=M_,(X"=
=M_;(10000)=00001.

S(Fs)=M_;(X* +X* +1+X? +X+X* +X+1)=M_,(0)=0.
Takum oOpazoM, B oOmem ciaydae gt k=-1
CUTHATypa KOHBIOHKIMM C paHroM r=m-1 paBHa
npousBeaenuo Matpunsl M., u X', rae i - uHmexc
OTCYTCTBYIOIIEH II€PEMEHHOM, YMEHBIICHHBI Ha
CIMHUILY; CUTHATYpa KOHBIOHKIMH ¢ r<m-1 paBHa
HYJIIO.

AHAQJIOTUYHO, IS TPOU3BOIBHBIX MPUMHUTHBHBIX
nonuHoMoB h(X) u g(X) creneHu m, KOpHA KOTOPBIX
CBSI3aHBI PABEHCTBOM (B=0( >, sl KOHBIOHKIHUU C
panrom r<m-2 S=M ;(0)=0. Curnatypa paBHa HyJIO B
CIENYIOMINX CIydasx: k=-5, r<m-3; k=-7, r<m-4;

k=-9, r<m-3; k=-11, r<m-4; k=-13, r<m-4; s
mpou3BoJbHOTO k r<m-1-w, TIO€ W - BeC
JIBOMYHOI 3amucH -k.

Ecnu paccmarpuBaTh  TMOJNyYEHHBIM  pe3yjbTar

P KOHKPETHBIX 3HAUEHMSX M, YCIOBUE PABEHCTBA
CHUTHATYPHl HYJII0 MOXHO Cc(OpMYyIHpOBAaTh HHAYE:
r<w[(k,)], rae w[(k,)] - Bec mBOMYHON 3ammcu Kk
B 00paTHOM KoJie.

Takum oOpa3zom, ecmu HeucupaBHOCTh B KC,
onuceiBaeMoi  ¢yHkuuer F, npuBoauT k TecToBon
peakuuu Fy, u B mnpeacraBnenun F+F, B Buue
nonmuHoMa  JKeraJkMHa  MPHUCYTCTBYIOT — TOJIBKO
KOHBIOHKITUN c paHrom r<w[(k),], TO
S(F+F)=S(F)+S(F,)=0, wm S(F)=S(F,), T.e.
HEHCIPABHOCTH OY/IET HCOOHAPYKEHHOM.

WUrtak, umcno w (Bec [OBOMYHOH 3amucu -K)
MpeACTaBIsieT  CO0OH  mapamerp, C IOMOIIBIO
KOTOPOTO  MOXXHO  oueHutsh  3(pdexkTuBHOCTH

CHUTHATYpPHOTO aHAJIN3a NPH NPUMEHEHNH B KAauecTBe
ITII u ATP PCIJIOC ¢ nopoxiaromuMu
MPUMHATHBHBIMU TIOJINHOMAaMH OJMHAKOBOM CTETICHH.
[Tapamerp W nmpHHUMaeT MUHUMaJbHOE 3HauYeHHe |
npu k=-1,u MakcumanpHOe 3HaueHne m-1 mpu k=1.
OTOT BBIBOJI TaKXKe CHPABEAJIHNB TSI MHOTOBXOJOBBIX
ATP u PCJIOC ITII u ATP c ampTepHaTHBHOMH
peanuzanuerl (¢ BHEIIHUMH CyMMAaToOpaMH B IEISX
00paTHOH CBA3M).

VYuureisad, uro crpykrypa PCJIOC ¢ mpuBoAMMBIM
00pas3yrolUM MHOJIUHOMOM, KOTOPHIM IPEACTABIIACT
co00l NpOM3BEJCHUE PA3NIUYHBIX  HENPHBOAUMBIX
MOJMHOMOB, 3KBUBAJIIEHTHA COBOKYIHOCTU CTPYKTYp
PCJIOC ¢ HenpuBOAMMBIMH  THOJMHOMaMHU -
COMHOKUTEISIMH, MOTY4alOTCsl CIEAYIOIINE BBIBOJBL.
MakcumanbHass  3()(EeKTHBHOCT  KOMIIAKTHOTO
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TECTUPOBAHUS
BapUaHTOB!
1) ATP Ha ocHOBe K0J0B XdMMUHra (JIOKaqu3alus
OIMHOYHBIX OIMHOOK) - OJAMHAKOBBIE OOpa3yromIne
noauaoMsl PCJIOCT'TIT u ATP;

2) ATP Ha ocHoBe komoB bBUX (nokamuzanus
KpPaTHBIX ~ HE3aBUCHMBIX OINHOOK) - TIEPBBIH
COMHOXUTENb oOpasytomero momuHomMa PCJIOC
ATP (MMHUMAaIBHBI HOJMHOM, COOTBETCTBYIOLIMH
aneMeHTy mnonst Iamya ¢ HauMeHbIeH CTEHEHBIO
1) JOIKeH ~ ObITb  paBeH  NPUMUTHBHOMY
obpasyroremy monuaomy PCJIOC I'TII. OcransHbie
COMHOXUTEIH -  MHUHMMAQJIBHBIE  TOJHHOMBI,
COOTBETCTBYIOIINE 3JeMeHTaM noysi [lamya co
CTeTIeHsAMH j+2, j+4 U T.1I.

3) muoroBxonoBelit ATP Ha ocHOBe KOomoB baprona
(JloKanu3anys OJMHOYHOTO OIIMOOYHOTO BEKTOpA) -
COMHOXUTENb oOpasyromero monuHoma PCJIOC
ATP, cooTBeTCTBYIOLIMI HENPHUBOAUMOMY IOJIMHOMY,
JOJDKEH OBITH paBeH NPUMHUTHUBHOMY OOpasyromiemy
nonuHomy PCJIOC I'TTI;

4) muoroBxoaoBeli ATP Ha ocHoBe komoB Puua-
CosloMOHa, HCTPABIIAIONIETO OJMHOYHBIE  OLIMOKU
(Tokanm3anusi OJMHOYHOTO OIIMOOYHOTO BEKTOPA)
- KOpPEHb TIIEPBOIO COMHOXMTENsS O0O0pa3yroIero
nonmuHoma PCJIOC ATP nomkeH ObITH paBeH KOPHIO
IPUMHUTHBHOTO oOpasytomero monauHomMa PCJIOC
I'TII;

5) muoroBxomoBblii ATP Ha ocHOBe komoB Puma-
ConoMOHa, HCIIPABIAIOMIErO OMIMOKA KPAaTHOCTH t
(Jroxkanuzanys t ommMOOYHBIX BEKTOPOB) - KOPEHb
MIEPBOTO  COMHOJKHUTENS O0O0pa3yIoliero IMOJHHOMA
PCJIOC ATP (anmement mons ['amya co cTemeHbIo j)
JOIDKeH OBITh paBeH  KOPHIO  MPUMHTHBHOTO
obpasyromero momuaomMa PCJIOC TI'TII; kopHu
OCTaJIbHBIX COMHOXKHTENEH - 3JeMeHTHl mouist arya
co creneHsamu  j+1, j+2,j+3 u T.I.

KC nocturaercss mnsi cieayrouiux

Bbi6o0bI

Brmonnen aHamm3 3()(EeKTHBHOCTH KOMIIAKTHOTO
TECTUPOBAHUS C JIOKAIHU3AIHEH OMUOOK B BBIXOTHOM
TECTOBOW PEaKIMU MpPOBEpsieMO KOMOMHAIIMOHHON
cxeMsbl. IIpeioxken METO aHAIMTUYECKOIO pacyera
CUTHAaTyp [UIsl HMCUEPIBIBAIOILIEIO TECTHUPOBAHUS
KOMOWHAIIMOHHEIX CXEM IIPH pealu3alii reHepaTopa
TECTOBBIX IIOCJIENIOBATENbHOCTE U aHaiIM3aTropa
TECTOBBIX pEaKUUil Ha OCHOBE PETrUCTPOB CIBHra ¢
JTUHEHHBIMU 00paTHBIMU CBsI3sIMH. PaccmarpuBaroTcs
AQHAJIM3aTOPbl TECTOBBIX PEaKLUUM, IOCTPOEHHBIE Ha
OCHOBE IHUKINYECKUX KoJ0B Xd3MmmuHra, boyza-
Yoynxypu-XokBuHrema, baprona, Puma-ComomoHna,
MO3BOJISTIONINE JIOKAJIM30BATh OIIMOKH B TECTOBOI
peakmmu. IlomygeHa omenka mepbl 3¢ ¢GEKTHBHOCTH
KOMITAKTHOTO TECTHPOBAHMS KOMOMHAITMOHHBIX CXEM,
Ha OCHOBE KOTOPOH MpPEIOKEHBl PEKOMEHAAUH 110
BBIOOPY MOPOXIAMOUIMX IIOJIMHOMOB  PETHUCTPOB
CABHra C JMHEHHBIMH OOPATHBIMH CBSI3SIMH IS

pa3IMYHBIX BApUAHTOB KOMIIAKTHOTO TECTUPOBAHHUS C
nokanm3anueit omubok. I[losydeHHbIE pe3ysbTaThl
MOTYyT HaliTM TpUMEHEHHe Uil BCTPOEHHOIO
CaMOTECTHPOBAHUS WM  BHEIIHETO  TECTOBOTO
000pyIOBaHUSI CPEACTB BEIYHCIUTEILHON TEXHUKH.
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Mauenxo O.H., 3unuenxo IO.E., /[auenxo B.O. Ilpumenenue memoooé nomexoycmouuugozo
Kooupoeanus Ona KOMRAKMHOZ20 mecmuposanua  yugposvix cxem. Buvinonwen awnanusz
IphexmusHocmu KOMRAKMHO20 MEeCMUPOBAHUS KOMOUHAYUOHHBIX CXEM, YHUMbIBAIOWe20 CMpPYKmypy
2eHepamopa mecmogvlx Nocie008amenbHOCmell, aHaIu3amopa mecmosblx peaxyull, HOCMpPOeHHbIX Hd
0CHOBE MemO008 YUKIUYECKO20 KOOUpOBaHUs, U Xapakmep pachpeoeieHus Ouubox 6 mecmosoll
peaxyuu. Ilpeonodcen memood pacuema cueHamyp, OMAUYAIOWUIICA OM U36ECMHO20, 6 6blOOpe
cmenenno2o0 0003HAUEHUs MeCmosbiX HAOOpos emecmo Odgouynozo. lloxasano, umo enagnoe
00CMOUHCINEO AHATUMUYECKO20 BbLIYUCTEHUSA CUSHATNYD AGTAIOMCA He CMONbKO 3HAYEHUs KOMNAKMHBIX
OYeHOK, a 6blB00 O CUSHAYPHOU MEeCMUpyemocmy KOMOUHAYUOHHBIX —cXeM. ODmom  6b1800
PACnpocmpanaemcs Ha MHO206X0008ble  AHATU3AMOPbL MECMOBbIX peaxyuil, Oia CMpYKmyp ¢
ROCUMBONILHBIM NepemMedceHuem,; 0 NOPOICOAIOWUX NOTUHOMO8, KaK 8 KoHgueypayuu arya, max u 6
kougueypayuu Dubonauuu. I[lpednodicenvt pexomeHOAyUU NO GbIOOPY NOPOHCOAIOUWUX HOTUHOMOS
peaucmpos cosuea ¢ JUHEUHbIMU OOPAMHBIMU CEA3AMU OISl PASTUYHLIX BAPUAHMOE KOMNAKIMHO20
MecmuposaHus.

Knwueesvie cnosa: 'enepamop mecmosvix ROCIEO08AMENbHOCHIEN, AHATUZAMOP MECMO8bIX Peaxyull,
ROPOACOAIOWULL NOTUHOM, YUKIUYECKUE KOObI.

Dyachenko O. N., Zinchenko Y.E., Dyachenko V. O. Application of methods of antinoise coding for
compact testing of digital circuits. The efficiency of compact testing of combinational circuits that takes
into account the structure of the gemnerator of test sequence, analyzer of test reactions based on the
methods of cyclic encoding and the distribution of errors in a test response, under study. The calculation
method signatures differ from the well-known in the selection of a power notation of test cases instead of
binary is proposed. It is shown that the main advantage of the analytical evaluation of the signatures are
not so much values compact evaluations, and the conclusion of signature testability of combinational
circuits. This conclusion is extended to multi-analyzers test reactions, for structures with symbol-by-
symbol interleaving; for the generator polynomials, in Galois configuration and the configuration of the
Fibonacci. Recommendations on the choice of the generator polynomials of linear feedback shift register
for different variants of compact testing are proposed.

Keywords: Generator of test sequences, analyzer of test reactions, linear feedback shift register,
generator polynomial, cyclic codes.
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