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LUwnHbI

N-paspsiaHas WwiriHa (OHa »Ke WUHA WNpUHLI 1) — 3TO

Habop N3 n coeguHeHU, NPoHyMepoBaHHbIX Yucnammn 0,1, ..., n—1:
n
x[i] — i-e coefnHeHne WNHbI X
(Xp—1,...,X1,X0) — N-paspsiiHasi WWHa, /- COeANHEHNE KOTOPOE eCTb X;

3HaueHune (op—1 ... o) WUHBI MHOTAA ANs yAOOCTBA TPaKTyeTCs Kak YnCo,

ABONYHAA 3aNnNCb KOTOPOIro €CTb 0b03HauYeHHbIl Ha6op HoNen n eanHnL:
n—1

(Otnfl .. .060)2 = Z a; - 2!
i=0
|_|_|VIHy Pa3pAgHOCTIU 1 NMPUHATO OTOXAECTBNATL C «OObIYHBIM»
COeANHEHNEM! =

1
[ns 3afaHHOM LWNHBI X €€ COeANHEHUs 1 NOALLMHLI ByaeM n306paxaTb Tak:
—m— x[m]
X Tl (x[n], x[n—1]...,x[m])
—n— x[nl
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Peruncrpobl

Pernctp paspsagHocT n — 3TO nNocnefoBaTeNlbHAs CXeMa, NpefHa3HavYeHHas
ONs1 XpaHeHUs1, Npeobpa3oBaHUS 1 BblAa4vn n ByNeBbIX 3HAYEHWUN

CocTosiHueM perucTpa Ha3blBaeTCs
XpaHALWMIACS B HEM Habop ByneBbIX 3HAYEHWU

MHorune noHsATUS, BBEAEHHbIE AN TPUITEPOB

(TakTOBbLIN BXOf, BbIXOA ¢, CUHXPOHHOCTb, aCUHXPOHHOCTb,

cbpoc, yCTaHOBKa, BK/IOYEHVE, NOBEEHNE B ANCKPETHOM BPEMEHMY, ...)
€CTeCTBEHHbIM 0bpa3oM 0000LaroTCA Ha PernucTpsbl

Pa3Hoobpa3une perncTpoB, UCNOb3yeEMbIX HA MPaKTUKE, OFPOMHO, U B Kypce
He CTaBUTCS Lieflb paccka3aTb 060 BCEX CYLLECTBYHOLLMX pPerncrTpax

OrpaHn4mMcst TOJIbKO HECKOJIbKUMI NMPUMEPAMU MONYSIPHbIX PErNCTPOB
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Peruncrpobl
[TapannensHblli N-pa3psAAHbIA PEFUCTP — 3TO CUHXPOHHbLIV perncTp,
KOTOPbIA
> COAEPKUT BXOAHYHO WKHY (d) WupuHbl N
P> BO Bpemsi nepefHero hpoHTa TaKTOBOro CUrHana
COXpPaHSAET B COCTOAHUN TeKyllee 3Ha4YeHNEe Ha BXOAHON LUNHE:
q(t+1) = d(t)
TrnuyHoe yCTPOCTBO NapaffenbHOro perncTpa:

d
A0
0 1
d d
q q
0 1
pZU
q

V1306parkaTb napannensHbili peructp byaem Tak »ke, kak u D-Tpurrep,
NCNONb3Ys WNHbBI NOAXOASLIER WNPUHBI BMECTO OAHOPA3PsAHbLIX CoOeaUHeHN
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Peruncrpobl

MocnenoBaTenbHbI (OH Xe CABUTAOLLWIA, OH »X& CABUrOBbIA)
N-pa3psaHbIi PEFNCTP — 3TO CUHXPOHHbIVE PErNCTP, KOTOPbIT

> coaepXxuT nHopMaLmoHHbiid Bxoa (d)
» BO Bpems nepefHero ppoHTa TaKTOBOro curHana

3aMeHsieT cocTosiHue (Gr—1Gn—2 - - . qo) Ha (Gn—2 ... qod):
q(t+1)=(2-q(t)+ d) mod 2"

TunnyHoe yCTPOCTBO MOCNEA0BATENBLHOIO PErucTpa:

d —d

q

-

d

q

|

Fd

n
q

V1306parkaTb nocnenoBaTeNbHbIA perucTp byaem Tak:
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Peruncrpobl

Ha camom gesne cylecTBYeT HECKOIbKO « TUMOBbLIX®» BapuvaHTOB

NoCNeloBaTENLHOMO N-pas3psiiHOro perncrTpa

Hanpumep, npuMeHsieTca 1 Takoi BapuaHT, B KOTOPOM COCTOsIHME

(gn-1--.91q0) 3amensieTcs Ha (dqp—1...q1):
gt +1)=q(t)/2+d 21

TunuyHoe yCcTpOCTBO TaKOro BapuaHTa noc/eoBaTe/bHOMO perncTpa:

d —d
q

-

N306paxxaTb Takoi BapuaHT NOCief0BaTENbLHOMO perncTpa byaem Tak:
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Eweé napa cnoB o nocnenoBaTesibHbIX CXeMax

TwnnyHoe yCTPONCTBO NOCNEA0BATENBHON CxeMbl (HanomuHaHme):

Y s — nocnefoBaTensHas Yacts (Habop TpUrrepos)
Y — KOMOUHALMOHHAsA YacTh (KOMBUHALMOHHAsH cxema)

Tpurrepbl nocnefoBaTeNnbHOW YacTu, Kak NpaBuo,

rPYNAVPYIOTCA B PErUCTPhl COFMACHO COAepXKaTelbHOMY CMbICY
(Hanpumep, cornacHo Tomy,

Kak B CXEME XPaHATCS U NpeobpasyroTCs [BOVIYHbLIE 3AMNACH YUCEN)

Hapsigy ¢ 10rm4eckumm BEHTUASIMIA B KOMOWHALMOHHOR 4acTu MHOrAa
ncnonb3ytoTcs 1 apudmeTndeckme (C apumMeTKoR No mogynto 2HPuHa)

ApudmeTnyecknii BEHTUNb NPUHATO PUCOBATb KAk MPSIMOYTrObHIK
C N300paXkeHneM peann3yemMon apnudpmMeTnyeckoli onepauum
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Eweé napa cnoB o nocnenoBaTesibHbIX CXeMax

Mpumep (aByXOUTOBLIA CHETHUK):

q X0
Sr

q X1
sr

> x(0)=0

> x(t+1)=(x(t)+ 1) mod 4
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YpoBeHb perncTposbiX nepenauy

Ecan B nocnefoBaTeNbHOM HacTu Cxembl 3anmcaTb Habop perncTpos,

a B KOMOVMHALMOHHOM 4acTy BMECTO BEHTWE 3anucaTb Habop
peannsyembix nmun bynesbix yHkumuii (mpegcrasaeHHbix 1obbiM crnocobom),
TO MONYHNTCS OMUCAHUE CXEMbI HA YPOBHE PErMCTPOBLIX Nepenay

(RTL, Register Transfer Level):

:i Habop ByneBbIX yHKLN ):;
|

1 T T
Habop perncTpos ‘

Bokpyr RTL dhopmMmupytoTcs ocTanbHble YpOBHU abcTpakLuuuy,
NCNONb3YyeMble Ha PaHHWX 3Tanax NPOEKTUPOBAHUS LIMGPOBbLIX CXEM:

’vaBHVI S13bIKOB OMUCaHUS annapaTypsbl
T

’ ABTOMaTHbI# YpOBEHb ‘

RTL

’ VpOBeHb nocneoBaTE/IbHbIX CXEM ‘
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