Bukunenuid

CuéTuuK (3/71IeKTPOHHKA)

Marepwuan u3 Bukureaynu — cBoOOTHON SHITMKIOTIEIUN

CuéTyuK YKc/Ia UIMITY/IbCOB — YCTPOICTBO, Ha BBIXOZlaX KOTOPOTO MOJIyYaeTcst y
+ .

JIBOWYHBIN (IBOUYHO-AECATUYHBIN) KOJ, Orpefe/nseMblii UAC/IOM MOCTYIUBILMX

nMIyabCoB. CUETUMKY MOTYT CTPOUTBCS Ha [JBYyXCTyINeH4aTbiX D-Tpurrepax, T-

Tpurrepax u JK-tpurrepax.
=TT a — | 7T a
OCHOBHOM TiapameTp CUéTyrMKa — MOAYyJ/lb CuéTa — MaKCUMa/bHOe YHCJIO ax, G C b
€IMHWYHBIX CHUI'HA/IOB, KOTOpO€ MOXET OBITH COCUMTAHO cuéTurkoM. CUETUMKH L]« 0 J_’ K Q
o6o3Hauatot yepe3 CT (oT aHII. counter).
o
[ByxpaspsaaHblii 4BONYHbIIA
C ()Aep)[(a[-[],[e ACVHXPOHHBIV CyMMUPYIOLLI
CYETYUMK C Mocsief0BaTe/bHOM
Knaccudmkauyms opraHu3auueii nepeHoca Ha JK-
,ﬂ,BOW—IHbIe CUETUUKMN Tpurrepax. HaknoHHas YepToudKa Ha

e -BX K-Tpurr B YKa3blIBaer,
JBOUYHbIEe CYETUMKIN C Napasies/ibHbIM NePeHOCoOM U coceqHUM C-Bxoae JK-Tpurrepos ykasbIBaer,

KOAVUPOBaHNEM YTO M3MEHEHWEe COCTOSAHNSA
N TPUITEPOB NPOUCXOANUT MO PPOHTY
CUéTunKun ¢ nocnepoBarenbHO-NapasfeNbHbIM NepeHocom
curHasa.
Cm. TaKxke
MpumeyaHus
Ccblnkun .
Knaccudukanus = R A
CuéTunKY KNacCU(pULAPYIOT: -—

4-OUTHbIN CUHXPOHHBIM
napannenbHblil CHETUNK C

® Ha [ABOW4YHbIX TpUrrepax YCKOPEHHbIM NMePEHOCOM

= Ha TPouuHbIX Tpurrepaxiil ncnosb3yowmin JK-tTpurrepbl
= Ha N-WUYHbIX TpUIrepax

= 10 4mncny yCTOI7I'-II/IBbIX COCTOSIHWIA Tpurrepos

= M0 MOZY/0 CUéTa:

[OBONYHO-AecATUYHbIE (AeKana);

= IBOVNYHBIE;

= C NPOW3BO/IbHbIM NMOCTOSIHHLIM MOAY/IEM CYETA;
= C MepeMeHHbIM MOAY/EM CHETa;

= 10 HaMpPaB/IEHUIO CHETA:
= CYMMVPYIOLLME;
= BblUMTalOLLME;
= PEBEPCUBHbIE;
= 10 cnocoby hopMMpPOBaHUST BHYTPEHHMX CBA3EIA:
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= C nocneaoBartesibHbIM NEPEHOCOM;
= C YCKOPEHHbIM NEPEHOCOM;

= C napasnesibHbIM YCKOPEHHbIM NEPEHOCOM;

= CO CKBO3HbIM YCKOPEHHbIM NepeHOoCOoM;

» C KOMGVHMPOBAHHbLIM NEPEHOCOM;
" KO/bLEBbIE;
* M0 crnocoBy NepekoUeHNs Tpurrepa:

=  CUHXPOHHbIE;
=  ACUHXPOHHbLIE;

= CyéTumk [xoHcoHalZl

JIBOMYHDbIE CYUETUHUKU

CxeMy [BOMYHOTO CUETYMKA MOXXHO TIOMyYHTb C TIOMOIIBIO (JOPMasbHOrO CHHTE3a, OfHAKo 0osiee HArISAHBIM TYTEM
TMpe/ICTaB/ISIeTCS IBPUCTHUECKUEA. TabnuIa UCTUHHOCTH [JBOMUYHOIO CUETUMKA — TI0C/Ie[J0BAaTeIbHOCTh JBOMUHBIX UMCE/T OT HYJIS
no 2™ — 1, e n — paspsAAHOCTL CyéTurka. Hab/romeHde 3a paspsagaMy YMCesl, COCTAB/SIOMIMX TaO/MMLly, TIPUBOAUT K
TIOHUMaHUI0 CTPYKTYPHOM CxeMbl [BOWYHOrO cuéTumka. CoOCTOSIHMSI MJIaJiero paspsja Ipd ero MpocMOTpe II0
COOTBETCTRBYIOIIIEMY CTO/IOIy Tab/IHUIIbl TIOKA3bIBaIOT uepeioBaHye Hysel v equnmil Buga 01010101..., uTo eCcTeCTBEHHO, Tak Kak
M/IaAIMKA pa3psi] MPUHHUMAaeT BXOJHOW CHTHAJI U TIePeK/IIouaeTcsl OT KaKJ0r0 BXOJHOTO BO3JeicTBUs. B ciienyromiem paspsizie
HaOJFOIaeTcsl  MOC/Ie/IOBaTe/IbHOCTh Tlap Hyned ¥ eaunun Buzga 00110011... . B TperheM pa3psige o0pa3syercs
MOC/Ie/[OBaTe/IbHOCTh M3 UeTBEPOK Hyned u eaunumi] 00001111... u 1. 4. W3 3TOro Hab/IOAEHUS] BUHO, UTO C/IEAYIOIUN T10

CTapLUMHCTBY pa3psif MepeK/ouaeTcs C YaCTOTOM, B /IBa pa3a MeHblliel, ueM JaHHBI.

V3BeCTHO, UTO CUETHBIA TPUTTED [EJIUT YACTOTy BXOJHBIX WUMITY/bCOB Ha /iBa. COMOCTaBMB 3TOT (DaKT C yKa3aHHOW BHIIe
3aKOHOMEPHOCTBIO, BUJMM, UTO CUETUMK MOXKET OBbITh MMOCTPOEH B BUZE LETIOUKH TMOC/Ie[0BaTe/bHO BK/IFOUEHHBIX CUETHBIX
TPUTTEPOB. 3aMeTHM, KCTaTH, uTo cornacHo I'OCTy BXOABI 3/1eMEHTOB M300pa)Kar0TCs CJIEBA, a BBIXOALI cripaBa. CobroneHve

3TOrO TpaBW/a BeZIET K TOMY, UTO B UMCJIe, COZlepXKall|eMCsl B CUETUMKe, MIaZiLLe pa3psiZibl pacrioioXKeHbl jieBee CTapLLuX.

JIBOMUHDbIE CYETUUKH C NMapa/lie/IbHBIM MMePeH0COM U COCeJHUM
KOJMPpOBaHUEM

BeIiie paccMOTpeHBI CXeMbl [JBOMUHBIX MOC/e[0BaTeNbHBIX CYETUMKOB, TO €CTh TaKMX CYETUMKOB, B KOTOPHIX NPH U3MEHEeHUU
COCTOSIHHSI OTIPeJIe/IEHHOrO TpHUTTepa BO30Y)KJaeTcsl TIOC/eAYIOWIMIA TPUrTep, MPUUEM TPHUITEPhl MEHSIIOT CBOM COCTOSIHHS He
OIHOBPEMEHHO, a Moc/iefjoBaTenbHO. Ecii B JaHHONW CUTyalliM [IO/DKHBI M3MEHWTb CBOM COCTOSIHMSL N TPUITEpPOB, TO A/
3aBeplLeHyst ITOTO Tpoljecca rmorpedyeTcst N MHTEPBAJIOB BPeMeHH, COOTBETCTBYIOIINX BpeMeHH M3MeHEeHHs COCTOSTHUST KaXK/I0T0
u3 TpurrepoB. Takoil TOC/efOBaTe/bHBIA XapakTep pabOThI SIBSeTCS MPUUMHOW [JBYX HEJOCTaTKOB IIOC/IeOBaTeIbHOTO
CuéTuMKa: MeHbIlasi CKOPOCTb CUETa TI0 CpPaBHEHWIO C Tapajle/bHbIMU CUETUMKAMM M BO3MOXKHOCTb IIOSIB/IEHUSI JIOXKHBIX
CUTHa/I0B Ha BBIXOJe CXeMbl. B mapannenbHbIX CYETUMKAX CHHXPOHM3UPYIOIIME CUTHaIbl MOCTYMAalOT Ha BCe TPUITEPHI

OZIHOBPEMEHHO.

[NocnenoBarenbHbIA XapakTep Iepex0[OB TPUITEPOB CUETUMKA SIBJISETCS WCTOYHHMKOM JIOKHBIX CHTHA/JIOB Ha €ro BBIXOJAx.
Hampumep, B 4eTHIPEXPA3PSHOM CUETUMKE, BEAYI]EM CUET B OOBIUHOM UETHIPEXPA3pSAHOM JBOUYHOM KOJE C «BECcamu»
paspsizioB 8-4-2-1, nipu nepexoge or cocTosiHuA 719 = 01115 K cocrosnuto 839 = 1000, Ha BbIXOAe MOABUTCA Crefyroulas

moc/jiea0BaTe/IbHOCTEb CO CTOSTHU:

0111 — 01102 — 01002 — 00002 — 10002.
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OTo 03HauaeT, UTO TpU MEPexXofie U3 COCTOSHUS 7 B COCTOsiHHMe 8 Ha BXOJax CUETUMKa Ha KOPOTKOe BpeMsl TOSIBSITCS KOZBI,
COOTBETCTBYyIOIIMe COCTOsTHUAM 6; 4; 0. CMeHa 3THX MPOMEXYTOUHBIX COCTOSHUM MOXKET BBI3BATb JIOKHYIO pabOTy Apyrux
JIOTHUeCKUX CXeM, HalpyMep, eCd K TakOMy CUETUMKY IOAKMOUEH femmdparop, To Ha ero Beixogax 0, 4, 6 moryr
KDaTKOBPEMEeHHO BO3HUKHYTh aKTHBHBIE COCTOSHMSI, KOTOPble MOTYT JIOKHO M3MEHWUTh COCTOSHUSI TIOJK/TIOUEHHBIX K HUM TI0
BX0JAM JIDYTHUX TPUITEPOB — 3TO He)KeslaTe/bHOe SIB/IeHHEe Ha3bIBalOT JIOTMUECKUMH «TOHKaMW» WM «TOHKaMU CUTHAasIoB».
VICK/MIoUnTh TOHKM MOKHO, NMPUMEHSIST CYETUMKU C COCeJHMM WM NMPOTHMBOTOHOYHBIM KOAVWPOBAHWEM COCTOSIHUM, HampuMep,

cyuTaroiye B peuiekcuBHOM Kozie ['pest.

C LeJb0 YMEHBIIeHW BPeMEeHHU IIPOTeKaHWs IMePeXOAHBIX ITPOLIeCCOB MOXXKHO pear30BaThb CUYéTUMK B BapuaHTe C HO,C[aLIEI‘/JI

BXOZIHBIX CUETHBIX UMITY/IbCOB OZJHOBPEMEHHO Ha BCe TpUrrephbl. B 3ToM ciyuae nomyunM CUETUMK C Tapasiie/bHbIM [1epeHOCOM.

Tlo cxemam CUETUHKOB C napa/uie/JIbHbIM IMMePpeHOCOM CTPOATCA CUYBTUKMKH, 3d/1€p>KKa MepeK/IroueHrs OAHOI0O TPUITePa Y KOTOPBIX

con3sMeprMa C IrepruoioM CYUTAeMbIX UMITY/IbCOB.

IIpumep. Eciu 3afepkka NepeksttoueHnst ofHoro tpurrepa 30 HC, TO P MOCTPOEHUM CUYETUMKA IO CXeMe C MOC/e[0BaTe/TbHbIM
nepeHocoM 0ojiee UeM UeThIPEXPa3psAHOro, paboTaroIIero B 00LIYHOM JIBOMYHOM KOJI€, TIPU TePUO/Ie CYUETHBIX UMITY/ILCOB 120
HC M HIDKe HauHyTCsl cOOM Cuéra, TIepeHOC He yCIieBaeT PaclpOCTPAaHWUTLCS TIO LeMOUKe TPUTTEPOB /10 MPUXOJa OUepeHOTO

CYETHOI'0 UMITY/IbCa.

B cuéTunMkax c mMapajuleNbHBIM IepeHOCOM Ha HH(GOpPMalMOHHble BXOAbl TPUITEPOB IIOAAIOTCS CHTHABI, SIBIISIOLIMECS
JIOTHUeCcKor (yHKUMeH COCTOSIHUS CUETUMKAa U OIpefessiolie KOHKPEeTHble TPHUITEepHI, KOTOpble AO/DKHBI M3MEHHTb CBOE
COCTOSIHME TIpH [A@HHOM BXOJHOM HUMIy/bce. [IpyHLMIT CTPOOMPOBAaHMSI CBOAUTCS K C/IEAYIOIIEMY: TPUTTEp MeHsieT CBOE
COCTOSIHME TIpY TIPOIYCKaHWM OuyepeHOr0 MMITY/IbCa CUHXPOHM3aLMM, eC/M Bce TpeAblAyllie TPUITephl HaxOAWINCh B

COCTOSIHUH JIOTUYECKOU eTUHULIBL.

[Tapa/iesibHble CYETUMKM MMEIOT Oosiee BBICOKOe OBICTPOZEHCTBHE II0 CPaBHEHMIO C MOC/IeA0BaTebHbIMU, TIOCKOJIBKY
noruueckasi GyHKIMSI OT TEKYIero COCTOSHUS CUETUMKA U CUETHOTO WMITYJIbCA TOCTYTIAIOT Ha TMepeK/TIouaroliyie BXObl BCeX

TPUITEPOB OJHOBPEMEHHO.

MakcumasbHbIM ObICTPOIeHCTBHEM 00/1a/Ial0T CUHXPOHHBIE CUETUMKH C Mapasuie/IbHbIM [IEPeHOCOM, CTPYKTYPY KOTOPBIX Hakziem

3BPUCTHYECKH, PACCMOTPEB ITPOLIECChI HpI/I6aB]IEHI/IH €AWHHIIbI K IBOUYHBIM UK C/IaM W BBIUYNTaHUA eé U3 HUX.

CuéTuMKM C noc/ie/0BaTe/1bHO-Iapa/l/Ie/IbHbIM IePeH0COM

B cBf3M C OrpaHWYeHHsIMA Ha TOCTPOEHHWE CUETUMKOB C MapasUIe/lbHBIM TIePeHOCOM OOJMBIION Ppa3psAHOCTH IIMPOKOe
pacrpocTpaHeHMe MOTyUl/Id CYETUNKY C FPYIIOBOM CTPYKTYPOH, WK CUETUHKY C N0C/Ie/|0BaTe/IbHO-apaslie/bHbIM IIepeHOCOM.
Pa3psiibl TaKMX CYETUMKOB Pa3OMBaIOTCS HA TPYIIIIbI, BHYTPY KOTOPBIX OPraHU3yeTCsl MPUHLIUI MapauiesibHOro nepeHoca. Camu
JKe TPYTIIbI COeMHSIIOTCS TTOC/IeI0BaTe/IbHO C UCTIO0b30BaHHEM KOHBIOHKTOPOB, (hOPMUPYIOIIMX [1EPEHOC B C/Ie/YIOMIYI0 TPYIITY
MIpY eJMHUYHOM COCTOSIHUM BCeX TPUITepPOB NpeAplAyiiux. IIpy eqMHUYHOM COCTOSHMM BCEX TPUITEPOB TPYIIbI TIPUXOZ
OYepeJHOT0 BXOAHOT'O CUTHa/la CO3/IaCT IePeHOC M3 3TOW TPYMIIbL. 3Ta CUTYyarysl MOAr0TaB/IMBaeT MeKTPYIIIIOBOM KOHBIOHKTOD K

NPAMOMY TPOITYCKAHMIO BXOIHOTO CHTHA/Ia Ha CJIEYFOIYIO TPYTIITY.

B Hauxy/ueM fiis 6bICTpoeCTBYS CTydae, KOrjja epeHoC POXOAMT Yepes BCe IPYMIbl U MOCTYIaeT Ha BXOJ, II0C/eHel,
tycr =te (1 —1) + trp,

rae 1 — YUUJIO0 Irpy1il, tl"P — Bp€éMs yCTAaHOBJIEHUS KOJa B T'PYIIIIE.

B pasBurhbix cepusix VIC 00bMHO nMeeTcs 110 5...10 BApUAHTOB JBOWUHBIX CUETUHMKOB, BBITTOTHEHHBIX B BUZE YeThIPEXPa3psiHBIX
rpynn (cexuyii). KackagypoBaHue ceKIMil MOXKET BBINO/THATBCS IIyTEM HUX MOC/Ie/J0BaTe/IbHOTO BK/IFOUEHUs 10 1ieMsM MepeHoca,

OpraHM3alviy TIapasule/TbHO-TIOC/IeI0BaTeTbHBIX TIEPEHOCOB WX I 00Jiee CJIOKHBIX CUETUMKOB C JBYMS JIOTIOJTHATETBHBIMHU
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YTIPaB/SIIOIMMIA BXOZlaMM paspellleHrsi cyeTa M paspellleHHsl TlepeHoca IMyTéM OpraHM3alliM IapasulesbHbIX NepeHOCOB U B

rpy1nmax, 1 Mexxay HUMU.

Oc06eHHOCTBIO JIBOMYHBIX CUETUMKOB CUHXPOHHOTO THIIA SIB/ISIETCS HA/TMUKME CUTYALUM C OAHOBPEMEHHBIM MEPEK/TIOUEeHNEM BCEX
€ro pa3psiioB (HampuMmep, /i CyMMUPYIOIIEro CUETUYMKA TIPY Tiepexozie OT KooBod komOuHaumm 11...1 k kombOunarumu 00...0
MpY TIEPeTIoJIHeHWH CYETUMKA U BhIpaboTKe CUrHaia repeHoca). OZHOBPeMEHHOEe MepeK/I0UueHHe MHOTHUX TPUTTEPOB CO3/aéT
3HAUYMTE/IbHBIA TOKOBBIM HUMITY/IbC B Liensx nutaHus 1IY u mMoxeT mpuBectd K cOoro B ux pabore. [103ToOMy B PYKOBOASIILMX
Marepuasax Io Hcrosb3oBaHuo HekoTopbix BYIC/CBVIC mporpammypyeMoii IOTMKH, B UaCTHOCTU, UMeeTCs OrpaHUueHre Ha
Pa3psiiHOCTh JIBOMUHBIX CUETUMKOB 33/laHHON BesMunHOM Kk (Haripumep, 16). Ilpu HeoOXOAMMOCTH TMPUMEHEHUs] CUETUMKA
GoJbIIIel pa3psHOCTH PEKOMEH/IYeTCsl TIEPeXOUTh K Koay I'pesi, /i1 KOTOPOro TMepexo/bl OT OJHOM KOOBOW KOMOWHAIMU K
JIpyTOil COMPOBOX/JAIOTCS TIepeK/IFoueHreM BCero ofHoro paspsiga. [IpaBaa, A/ nomydyeHus pesysibrara cueTa B IBOMUHOM Kofie
TIPUZETCS UCTIO/h30BaTh AOTO/THUTE/BHO Mpeobpa3oBaresb Kofja, HO 3TO SBJISIETCS TIaToM 3a u30aB/ieHre OT TOKOBBIX HUMITY/IHCOB

0O0/IBIII0 MHTEHCUBHOCTH B HersiX MmaTaHus.

CM. TaKkKe

= JlekaTpoH

= JlenuTtesib 4acToTbl

= Taiimep

= OJIEKTPOHHbIA CYETUUK UMY IbCOB
= Cymmartop

IIpuMmeuaHus

1. A.C.laskuH, B.M.Mpu6bok u B.M.Kasakos. KonbLeBOoIi CHETUMK Ha MOTEHLUMA/IbHBIX 1ornyeckux anemeHtax (http://
www.ee.bgu.ac.il/~kushnero/ternary/Binary%20coded%20ternary/SU1466009%20Ring%20counter%200n%20pot
ential%20logic%20elements.pdf) , Binary coded ternary/AC SU1466009.

2. Cyétymkun. Cuétumk [xoHcoHa. (http://dssp.karelia.ru/~ivash/ims/t13/TEMA7 . HTM#JTELL)

CcbIKHN

= CYyéTumkm MMnynbcoB 1 aenutenn vactoTsl (https://web.archive.org/web/20080716054937/http://www.radiomir.si
nor.ru/nn/schot.htm)

= MeToauka CMHTEe3a CUHXPOHHBIX CYMMUPYHOLLMX ABOMYHBIX cHETUMKOB (http://radioaktiv.ru/publ/lessons/digitall/13
2-publ_70.html)

= MeToauKa CUHTE3a CUHXPOHHbIX BblYMTAOLLMX ABONYHBIX cHETUMKOB (http://radioaktiv.ru/publ/lessons/digitall/136-
publ_75.html)

WcTounuk — https://ru.wikipedia.org/w/index.php?title=CuéTtumnk_(anektpoHuka)&oldid=100464834
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