PETUCTPU. USMECTBALLWA
PETUCTPU. MPUNOXEHUA C
U3MO/13BAHE HA USMECTBALLA
PETUCTPU



PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

Peructpure npeacraBnaBaT TPUrEPHU CXEMMN,
npeaHa3Ha4YeHM 33 KPAaTKOTPAUHO 3aNOMHAHE Ha
N-pa3paaHO ABOUYHO YUCIO U 33 OCHLLECTBABAHE
Ha HAKOM Npeobpa3yBaHUA B HETO.

bpoAaT Ha Tpurepute B pernctbpa € paBeH Ha bpoH
N Ha pa3pAauTe Ha ABOUYHOTO YNCNO, KOETO
TPAOBA Aa ce 3aMOMHM.



PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

CTpyKTypHa cxema
* 610K NamerT, U3rpageH oT n Tpurepa u

* KOMBGMHALMOHHA CXema, reHepmpalLLa
GYHKLUMUTE HA Bb3OYXKAaHe Ha Tpurepute u
onpeaensiula NnoBeAeHUETO Ha PernMcTbpa KaTto
Ao .




PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

Bupose peructpu (nosegeHue Ha perucrpure)

* napaziesiHO 3dpexaaaHe U NnapasieJ;iHo
n3BexkaaHe Ha UHpopmaumata (mapanenHu
peaucmpu).




PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

Bupose peructpu (nosegeHue Ha perucrpure)

*nocneanoBsdte/;iIHO BbBexX4AdHE U
nocnenoBaTesIHO U3BeEXAaHe Ha MHOOPMALMATA
Hpes3 nocsieosare/iIHoOTo usmectsdHe B
permcrbpa HAAABO 1IN HAOACHO
(nocnedosamenHu unu usmecmesawu
peaucmpu).

INoCICI0EaATCICH NOCICIOEATCICH



PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

Bupose peructpu (nosegeHue Ha perucrpure)

*‘Cb4erTaBdaHe HAd TOpHUTE ABE (IJ\/HI-{LI,H U
(napanenHo-nocnedosamenHu peaucmpu)
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PETUCTPU - BUOAOBE, CTPYKTYPHA CXEMA

Mapanenuu peructpum (Latch Registers)

OBUMKHOBEHO Ce HapUyaT PerucTpu-nameT U ce
M3MNON3BaT 3@ 3aNOMHSIHE Ha eAHO N-Pa3pPAAHO
NBOUYHO YMCNO.

MmaTt n nHOOPMALMOHHM BXOAA - MO €AUH BXOA, HaA
Tpurep.
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PETUCTPU - BUOOBE, CTPYKTYPHA CXEMA
U3amecTtBawm peructpu (Shift Registers)

HpE,ﬂ,HBSHaHEHH Ca 3a CbXpPaHABAHE HaA N-Pa3pA4AHO ABONYHO HYHNCAO.

BbBexaaHeTo Ha YUCIOTO B PeErmctbpa Ce N3BbpLUBa Npes3
nocnenoBare/iHuUA HH(I)DDME]LI,HDHEH BXOA4.

Cnep n npemecTtBaHUA HANABO AN HAAACHO Ha MHPOPMALLMATA B
TpUrepuTte, oT KOUTO € U3rPaAEeH PErncTbpPBT, NOA YNpaBAEHME Ha
TAaKTOBUA CUTHAN, ABOMYHOTO YUCNO0 Ce 3anNncBa B perncrbpa
(3anbnBa perncropa).

[lpemecTBalUTE PErnCcTPU Ce U3NbAHABAT Npeay BCUYKOo ¢ D-
Tpurepu nan J-K-tpurepu

HH{]. BX01T
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H3M, BXO/J H3M. BXOJ




PETUCTPU - BUOOBE, CTPYKTYPHA CXEMA
U3amecTtBawm peructpu (Shift Registers)

* CprHTypaTa Ha UamectTBalunTe HandBoO K HAAACHO PETNCTPU €
elHaKB4d.

" C'I:-LLI,ECTBVEE]T U peeepcusHU Namecteallun PpermcTpu. [locOKaTa Ha
namecteaHe ce onpeagena ot Aonv/iHUTENEH BXOAEH CUTHAn.

BXOH “PEAHM H3IMeCTBAI BXOI



NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

OCHOBHOTO NPUIOXKEeHUe Ha
NP e pa npeobpasysar

napanenHo sanucaHata B &c r— o/
TAX MHPopmauma B | I
nocneaoBaTtenHa U mE ||
m c
obpatHo. <= g’;
311
- | mEp ||
ToBa Ha-4ecTo ce U3MNon3Ba ﬂ j
npu npepasaHe Ha 24 e W“U
nHpopmauma mexay ABa P S~
KOMMNIOTbpA Ypes wl N Nis
nocneaosateneH

(cepueH) nutepoeiic.



NMPUNOXKEHNA C U3MON3BAHE HA USMECTBALLA
PETUCTPU (UP)
* Koaupalwm n gekogmpallm yCTPOMCTBa 3a LLUKJANUYECKU
KoA0Be 33 OTKPMBaAHEe Ha rpeLwKku Npu npegasaHe Ha
NaHHMU.

Peann3snpart anapaTtHo AeneHue Ha NOJIMHOMM.
Bpb3kuTe mexay onpegeneHn tpurepu ca ot snga XOR.

M3non3saT ce Nnpu npeaasaHe HAa UHPOpMaLUUA mexXay
ABa KOMNIOTbPA Ypes3 nocneagosarteneH (cepmeH)
uHTepdeuc.



NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* [eHepaTopu HA NCeBAOCNYHAUHU NOCNEA0BaATE/IHOCTU
Bpb3kute mexay onpegeneHn tpurepu ca ot snga XOR.
OAbnXXuHata Ha reHepupaHaTa nocnenoBaTeNIHOCT e 2n-1.

TpyaHO OTKpUBaemMm



NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* Kpbrosu 6posaum — bpoAaT Ha CbCTOAHMATA € paBeH Ha
bpos Ha Tpurepure (AbNXKMHATA Ha PerucToLpa)

00001 11110
00010 11101
00100 11011
01000 10111
10000 01111
o .
D
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L2 I[IEPBEOHAYATHO VCTAHOBABAHC



NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

 BpoAY Ha [MKOHCBHH — HPOAT Ha CbCTOAHMATA € ABa N'bTU NO-TONAM OT
bpos Ha Tpurepute (0T AbNXKMHATA HA PETUCTbLPA).

ObpaTtHaTa Bpb3Ka ce B3emMa OT MHBEPCHUA U3X04, Ha NOCAeaHNA Tpurep u
ce noaaBa Ha NOCnea0BaTENHMA BXOA Ha NbPBUA TpUrep.

00001 11110
00011 11100
00111 11000
01111 10000
I T1l1l 00000
11110 00001
11100 00011
11000 00111
10000 01111
00000 11111




NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* [eHepaTopu Ha ABOUYHM NOC/eA0BATE/THOCTH

[lpumep: [1a ce cMHTE3MpPa reHepaTop Ha ABOUNYHATA
nocneposatenHoct 10111100 1.

[TocnenoBaTeNHOCTTA € € Ab/IXKUHA 9 buTa, cnegoBaTenHo
e Heobxoaum PEerncTop, KOMTO MMa NOHE 9 CLCTOAHUA.

N3bupame 4-pa3paneH namecTBall, PerncTop.



NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

o rEHEpEITDpH Ha ABOMYHU nNoCcnenoeare/;iIHOCTm

lMpumep: [1a ce CUHTE3MpPaA reHepaTop Ha ABOMYHATA
nocneposatenHoct 10111100 1.

ﬂ,narpama Hd CbCTOAHWUATA Hd 4-pa3pﬂlﬂ,EH UaMecTBall Perncrop.
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

o rEHEpEITOpH Ha ABOMYHU nNoCcnenoeare/;iIHOCTm

lMpumep: [1a ce CUHTE3MpPaA reHepaTop Ha ABOMYHATA
nocneposatenHoct 10111100 1.

M3bupame 3aTBOPEH KOHTYP B AMarpamaTa Ha CbCTOAHUATA,
BKNOYBALL, 9 pasIMUYHM CHCTOAHMUA.
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NMPUNOXKEHUA C U3MNOJISBBAHE HA USMECTBALLIA

PETUCTPU (UP)

rEHEpETﬂpH Ha ABOWYHU NoCnenoBsare/IHoOCTH

lMpumep: [1a ce CUHTE3MpPa reHepaTop Ha ABOMYHATA NOCNeA0BaTeNHOCT

101 111001,

Onpeaename pyHKUMATa Ha obpaTHaTa
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

" rEHEpETﬂpH Ha ABOWYHU NoCnenoBsare/IHoOCTH

[Mpumep: [la ce cMHTE3MpPa reHepaTop Ha ABOMYHaTa NOcnea0BaTe/IHOCT
1011131001,
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

. rEHEpEITﬂpH Ha ABOUYHU NocneanoBare/IHOCTH
lMpumep: [1a ce CUHTE3MpPa reHepaTop Ha ABOMYHATA NOCNeA0BaTeNHOCT
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

. rEHEpEITﬂpH Ha ABOUYHU NocneanoBare/IHOCTH
lMpumep: [1a ce CUHTE3MpPa reHepaTop Ha ABOMYHATA NOCNeA0BaTeNHOCT

1.0 180000,
Onpegename pyHKUMATA Ha obpaTHaTa Bpb3Ka f,g
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

" rEHEpETﬂpH Ha ABOWYHU NoCnenoBsare/IHoOCTH

Cxema
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* bpoauu
[Mpumep: Na ce cMHTe3unpa bpoay ¢ koeduumeHT Ha bpoeHe 10.

ﬂ,uarpama Hd CbCTOAHUATA HA 4-pa3pﬂlﬂ,EH U3MeCTBAllU PeErMcrbp.
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* bpoauu
[Mpumep: Na ce cMHTe3unpa bpoay ¢ koeduumeHT Ha bpoeHe 10.

N36bmpame 3aTBOPEH KOHTYP B AMarpamaTta Ha CbCTOAHUATA,
BKAtoYBaLy 10 pasnnUyHM CbCTOAHMUA.
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* [eHepaTOpu HA ABOUYHU NOCNE[0BATE/IHOCTHU
Mpumep: [1a ce cMHTe3upa 6poay ¢ KoepuumneHT Ha bpoeHe 10.
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

rEHEpETﬂpH Ha ABOWYHU NoCnenoBsare/IHoOCTH

Mpumep: [1a ce cMHTe3upa 6poay ¢ KoepuumneHT Ha bpoeHe 10.

Onpegename nsxoaHute pyHkumn f5 1, £, 1.
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NPUNOXEHUA C U3NON3BAHE HA USMECTBALLIA
PETUCTPU (UP)

* [eHepaTOpu HA ABOUYHU NOCNE[0BATE/IHOCTHU
Mpumep: [1a ce cMHTe3upa 6poay ¢ KoepuumneHT Ha bpoeHe 10.

CXEMA

Bue ctelll



