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MOTPeOIIEMYIO MOIIIHOCTD U 33JICPIKKY CpaOAThIBAHUS JIOTHKH.
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IIpeamecTByONIUil ypoBeHb TEXHUKHU H300peTeHUsI

1. OGnacTh TEXHUKH, K KOTOPOI OTHOCHUTCSI H300peTeHHE.

OT10 mM300peTeHNe OTHOCHTCS K 3allOMHHAIONIEMY YCTPOMCTBY, YIPaBIIEMOMY CHHXPOHWMITYJIbCAMH, a
KOHKpETHO, K D-Tpurrepy ¢ ITMHAMHYECKIM YIIPaBJICHUEM, a Takxke K OJ0Ky 00paboTKH TaHHBIX, MHKPOCXEME,
TUTATE XAIIUPOBAHUS M BEIYUCIATEIIEHOMY YCTPOUCTBY C €T'0 UCTIONB30BAaHHEM.

2. Cps3aHHas 00JIaCTh TEXHUKH.

Bupryansnas Bamota (Hanmpumep, BTC, ETH) sBisercs nmdpoBoii BamoToi Gopmara KINEHT-KIHCHT U
nocyie 3amycka cucteMbl BTC B 2009 T. X BHpTyanbHOM BaJItOTe OBLTO TPHUBIIEYCHO OoJbIioe BHMMaHue. Crcre-
Ma CO3aeT paclpeIe/ICHHBIN OO OyXraaTepCKUil perucTp OOIIETo MOIb30BaHUs, OCHOBAHHBIM Ha OJIIOYHOMN
IeTH, 3TO 00ecTIeunBaeT 0E30MaCHOCTh, HAJIS)KHOCTD U ICHEHTPATU3AIHIO PA0OTHI CUCTEMBI.

B TepmuHax omepanuu X3UIUPOBAHUS U JI0OKA3aTEIBCTBA BHIMONHEHHS padoTel BTC sBisercs equHCTBEH-
HBIM TIPABIJIBHBIM X3II-KOJIOM, ITOJYYCHHBIM BBEIUMCICHUSIMHY JUTS IOATBEPIKICHUS JOKA3aTeIbCTBA BHITTOTHCHUS
PpaboTHI, TIPU ATOM OMPEACIICTCS BeC 0JI0Ka MaKeTa OyXTraaTepCKOro PErucTpa, TaK YTO BOZHATPAKICHHUE TIONTY-
YCHO W 3TO SBIIACTCS TOKA3aTEIbCTBOM BHIIONHEHUS paboThl (Pow).

B nacrosiiee BpeMs, KpoMe METOIa BEIYMCIICHHUS TOJ00POM, BCE eImie HeT APPEKTHBHOTO aITrOpUTMa IS
oneparuu xsmmpoBanus. Maiiauar BTC HauuHaiics Ha Hemoporoi ammapatype B Buae L{IT u rpaduueckux
MIPOIIECCOPOB, HO ¢ pocToM uyuciia BTC nporiecc MaliHUHTa TipeTeprien 3HaunTenbHoe m3MeHeHune. Celiac orre-
paruy MaifHWHTA TIepEeHECeHBI Ha IPOTrPAMMHPYEMYIO TT0JIb3oBaTeeM BeHTHIbHYI0 MaTpuiy (FPGA) win naTe-
rpalpHyI0 cxemy criermanbaoro HazHaueHus (ASIC), n 3¢ ¢dekTuBHOCTh paboThl Takux MuKpocxeM FPGA u
ASIC B pexxrMe MaiiHUHTa OYCHD BBICOKASI.

D-Tpurrepsl HalLIH OYCHb MITUPOKOE MPUMEHEHHE, U UX MOXKHO TMPUMCHSTH JUIS CO3JJaHUS PETUCTPOB, pe-
TUCTPOB CIBHTa, JACITHUTENICH YaCTOTHI H TCHEPATOPOB IIU(PPOBBIX CHTHAJIOB CIICIMaTbHOMN (opMbl. Y D-Tpurrepa
€CTh JIBa BXoJa, BXoa naHHbIX (Data) u Bxon cuaxponmsanuu (CLK), u onun Beixon (Q), ¥ JaHHBIE MOXHO 3a-
MUCEIBaTh B D-TpUrrep u CUNTHIBATH U3 HETO.

B CN1883116A packpsita cxema 106 D-Tpurrepa ¢ HOJIOKHTENBHOW 00paTHOH CBSI3BIO, NMOKazaHHas Ha ¢ur. 1,
npudeM cxema 106 D-tpurrepa ¢ TOJIOKHUTENHHONH 00PaTHOM CBSI3BIO COIEPYKUT aHaIoroBbIi Kimod 300, nuaseptop 302,
aHaoroBsIi ko4 304, maeprop 306, naBeptop 308, ananmorossii kimod 310, uasepTop 312 1 aHAIOTOBRIH KITto4 314.
Amnanoroseie kmrount 300, 304, 310 u 314 sIBISFOTCS aHAJIOTOBBIMH KITIFOYAaMH, UCTIONB3YIONIMMHI P-kaHanbHbIe B N-
KaHaAJIbHBIC TPAH3UCTOPHI U BRIOJHSIONIIMMHE Orepaniy nepekmodenns o cursary CLKP, da3a xoToporo Takas ke,
kak y curHana CLK, u o cursamy CLKN, ¢aza kotoporo npoTuBornoioxkHast. Muaseptopsr 302, 306, 308 u 312 sBis-
forcst KMOIT-uaBepTopamu. Kak MOYKHO BUIETh, IS TPAAUIIMOHHOTO D-TpHrTepa HEOOXOAUMO B OOIIEH CITIOKHOCTH
mecTHaaaTh TpanzucTopoB P-MOIT/N-MOII, koTopble 3aHUMAIOT OOJIBIIYIO IO b.

[TockoNBKY B BBIYHCIHTEIBHOM YCTPOMCTBE HOBOT'O IMOKOJCHHUS JUIS MalHUHTa BUPTYalbHON UGPOBOWM
BaJFOTHI TPOLIECC MAWHUHTA MPOBOJUTCSA HA TPOHM3BOJCTBCHHOW JMHUU, BBHITIOTHSIONICH OONBIIOE KOJUYSCTBO
MOBTOPSIOIINXCS JIOTHYSCKUX BBIYUCIUTEIBHBIX ONEPalui, JUI XpaHCHUS NaHHBIX TpeOyeTcs HeCKONbKOo D-
TpurrepoB. ClIeI0BATEIFHO, B BBIYUCIUTEIEHOM YCTPOHUCTBE C OONBIIMM KOJUYECTBOM D-TpHUITepOB UMEHOTCS
HEJIOCTATKU B BHJIC YBEIMYCHHOW TUIOIIAAN MHUKPOCXEMBI, MEIUICHHONW CKOPOCTH PabOTHI M TPYIHOCTH CHUKE-
HUS SJIEKTPHYECKOTO TOKA YTEUKH.

B CN1883116A momnonHuTENsHO packpbiTa cxeMa 102 D-Tpurrepa ¢ TMHAMHUYECKUM YIIPaBICHHEM, ITOKa-
3aHHas Ha Qur. 2, mpuuem cxema 102 D-Tpurrepa ¢ [TMHAMHYECKAM YIIPABJICHUEM COICPIKUT MEPBBIA aHATIOTO-
BEIi K04 200, epsbsiit nEHBepTOp 202, BTOpO# aHanoroBelil kiod 204 u Bropoit maBepTop 206. Cxema 102 D-
TpUITEpa C AMHAMHYECKUM YIPABICHHEM COAEP)KUT YCTPOWCTBO BBHIOOPKH M XpaHEHHsS, KOTOpoe 0Opa3oBaHO
AHAJIOTOBBIMM KJIFOUYaMU IIEPBOT0 U BTOPOro aHanorossix kimrodeit 200 u 204 u mapa3suTHON €MKOCTBIO, HAIIPH-
Mep, EMKOCTBIO 3aTBOPa U EMKOCTHIO IPOBOJIHUKOB MIEPBOTO U BTOPOT0 HHBEPTOPoB 202 u 206.

B D-tpurrepe ¢ quHaMu4eckuM ympasieHueM HHBepTop 202 u aHamoroBbii kmtou 204 BBINOIHEHHI OT-
JICNTBHO, U MUMCIOTCS TPOOJIEMBI CO CIIOXKHOCTBIO YIPABICHUS aHAJOTOBBIM KJIFOUOM M MEIUICHHOW CKOPOCTBIO
JOCTyIa.

Kpartkoe packpbiTHe H300peTeHHs

g pemenns onyucaHHBIX BBINIE MPOOJIEM B HACTOAIIEM HW300pETeHHH INpeiaraercss D-tpurrep ¢ auHa-
MHYECKUM YIIPaBICHHEM IS BEIUHCIUTEIHHOTO YCTPOWCTBA, KOTOPBIH MOXET 3(P(PEKTUBHO YMEHBIIUTH 3aHH-
MaeMylo Ha MHKPOCXEMeE IIIOMIa b, TOTPEOIIEMYI0 MOIITHOCTE | 3aJIePKKY CpaOaThIBAHUS JIOTHKH.

Jna peanmmzammu 3TOH IeNM B HACTOSIIEM H300peTeHHH mpemiaraercs D-Tpurrep ¢ AMHAMHYECKUAM
yIIpaBJICHUEM, COJICPKAITUI

BXOJHOH BBIBO/I, BRIXO/THOM BBIBOJ 1, 10 MEHBIIIEH Mepe, OIMH BBIBOJ CUT'HAJIA CHHXPOHU3AIIHM;

OJIOK MEepBOY 3aIeTKH IS TIepeiayn JAHHBIX ¢ BXOJHOTO BBHIBOJIA M COXPAHCHUS JaHHBIX 101 YIIPABJICHU-
€M CHTHaJla CHHXPOHH3AIIHH;

OJIOK BTOPO¥ 3aIlEIKH JJIsl COXPAHCHUS JTAHHBIX I BEIXOHOTO BEIBOJA M TIEPEIAYH C HHBEPTUPOBAHHEM
JTAHHBIX, XPAHAIIUXCS B OJIOKE ITEPBOH 3aIleNIKH, O YIIPABICHUEM CUTHAIA CHHXPOHH3AINH; 1

BBIXOJTHOW Oy(hepHBIN OJIOK IIJIsi HHBEPTUPOBAHUS U BBIBOJA TAHHBIX, IIOJIYYCHHBIX C OJIOKa BTOPOW 3amiel-
KU,

OJIOK TIEpBOH 3aIeNIKH, OJIOK BTOPOH 3allleNIKH W BBIXOAHOW Oy(epHBIH OJIOK MOCIIeI0BaTETLHO COSTMHEHBI
B IICTIOYKY MEXIY BXOIHBIM BBIBOJOM M BBIXOJHBIM BEIBOJIOM;
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TIPUYEM BBIXOJ] OJI0Ka BTOPOH 3allENIKH MOXKET IPUHUMATh COCTOSHUS C BBICOKUM YPOBHEM, HU3KHM yPOB-
HEM M BBICOKMM BBIXOJHBIM MMIEJAHCOM C ITOMOIIbIO €AMHCTBEHHOTO DJIEMEHTA IO/ yNPaBICHHUEM CHI'HAIOM
CHHXPOHH3AIIHH.

D-Tpurrep ¢ muHAMUYECKHM YIPABJICHUEM, OTIMYAIONIUNCS TeM, YTO OJIOK BTOPOH 3aIleNKH SBIISETCS
TpHUCTaOMIBHBIM HHBEPTOPOM.

D-Tpurrep ¢ TMHaAMUYECKUM YTPaBICHUEM, OTIMYAIOIIMICS TeM, YTO TPUCTAOMILHBIN HHBEPTOP JOTIOJI-
HUTENBHO conepxuT nepsbii P-MOIT tpanzuctop, Bropoii P-MOII tpan3uctop, nepseiit N-MOII tpan3uctop u
BTOpoit N-MOII TpaH3ucTop, KOTOpPBIE MOCIEA0BATEIHFHO COSTUHEHBI B IIEMb MEXTY ITUHOW MTUTAHUS W 3eMJICH.

D-Tpurrep ¢ AMHAMHYECKUM YIpaBIeHHEM, OTIHYaromuiics TeM, uro nepssiit P-MOII Tpan3ucTop u BTO-
poii N-MOII TpaH3uCTOp BBHITONHSIOT YIPaBJICHHE KIIOYOM COTJIIACHO CHT'HAIy CHHXPOHM3ALMH, TIPHYEM CUTHa-
1Bl cUHXpoHM3anuu i nepsoro P-MOII tpan3uctopa u BToporo N-MOII TpaH3ucTopa HHBEpTHPOBAHEL.

D-Tpurrep ¢ [MHaMUYECKUM yNpaBJIE€HUEM, OTIUYAIOMIMNCS TeM, uTo BTopoil P-MOII tpan3ucTtop u nep-
Belii N-MOII TpaH3nucTOp BBINONHSIOT YIPaBICHUE KIOUOM COIJVIACHO CHTHATY CHHXPOHHM3ALUH, IPUYEM CHr-
HaJlbl cuHXpoHu3anuu At Broporo P-MOII tpansuctopa u nepsoro N-MOII TpaH3uCTOpa HHBEPTUPOBAHBI.

D-Tpurrep ¢ TMHAMUYECKUM YIIPABJICHUEM, OTIMYAIONIUNCS TeM, YTO B OJIOKE BTOPOH 3aIENKH HUCIIOJb-
3YIOTCS IPUOOPHI ¢ HU3KOW yTEUKON /UM B BBIXOJHOM OyepHOM OJIOKE MCIIONB3YIOTCS MPUOOPHI ¢ BHICOKHM
TIOPOTOBBIM HATIPSKEHUEM.

D-Tpurrep ¢ nTMHAMUYECKUM YIIpaBIIEHUEM, OTIUYAIOIIHNACS TeM, 9TO B kadecTBe mepBoro N-MOII TpaHn-
3uctopa u Broporo N-MOII TpaH3ucTOpa UCIIOIB3YIOTCS TPAH3UCTOPHI C HU3KHM TOKOM YTEUKH.

D-Tpurrep ¢ AMHAMIYECKUAM YIIPAaBICHHEM, OTIMYAIOIINANACS TEM, YTO OH JOTIOIHUTEIHHO COACPKUT OJIOK
TIOJIO>KUTEIBHON 00paTHOM CBS3W JUI MHBEPTHPOBAHMS JAHHBIX C BBIXOJHOT'O BBIBOJIA M IEpelaydl JaHHBIX Ha
BBIXO/IHOH OydepHBbIii OIIOK.

D-Tpurrep ¢ IuHaMHYECKUM YIpaBJICHUEM, OTJIMYAIOIIMICSA TEM, 4TO OJOK ITOJIOKHUTENLHON 00paTHOM
CBSI3M SIBJISIETCS MHBEPTOPOM, MOKIIIOYEHHBIM IapaJuIeNIbHO K IBYM CTOPOHAM BBIXOJIHOTO Oy(epHoro Giroka.

D-Tpurrep ¢ AMHAMUYECKUM YTIPaBICHUEM, OTIMYAIOLIUICS TEM, YTO B OJIOKE IIEPBOM 3aIlIEKH UCIIOJb3Y-
eTcst OJIOK 3aIePIKKH.

D-Tpurrep ¢ IMHAMHYECKAM YTIPAaBICHHEM, OTIMYAIOIIUICS TE€M, YTO BBIBOJ CHTHAJa CHHXPOHHU3AINH
MOJIKITIOUEH K Oy(hepy CHHXPOHHU3AINH, HCITOJB3YIOMEMY OJIOKH ¢ HU3KHM ITOPOTOM.

D-Tpurrep ¢ AMHAMUYECKUM YMPaBJICHUEM, OTIMYAIOIIMICS TEM, YTO MHOXECTBO D-TpUrrepoB C JuHA-
MHYECKUM YIPaBICHAEM COSIUHEHBI MapauIeIbHO.

[Ipumenenne D-Tpurrepa ¢ AMHAMHYECKHUM YIPABICHHEM COTJACHO HACTOSIIEMY H300PETCHHIO MOXKET
CHH3HUTH IUTONIA]Ib MUKPOCXEMBI IpUMepHO Ha 30%, TeM caMbIM CHM)Kasi CTOMMOCTB IIPONU3BOJICTBA MUKPOCXEMEI
Y yBEJINYNBasi KOHKYPEHTOCIOCOOHOCTh M3sienusl. B nepcriexkTuBe pa3BuTHs Takoid D-Tpurrep ¢ AMHaAMUYeCKUM
YIpaBJICHUEM MOXET 3aMEHHUTh D-Tpurrep B 1uQpoBOii JIOTHKE ISl YIPOIIECHHS MIPOLEcca MOHTaXa 3IIEKTPO-
MPOBOJIKA B KOMITOHOBKE TIpolieccopa 00pabOTKU JaHHBIX, CHU3UTH CI0XKHOCTh NPOEKTUPOBAHUSA, W YIIyUIINThH
9KCIUTyaTallHOHHBIE TApaMeTPhl, TEM CAMBIM TOJIyYHB ITPEUMYILECTBO I10 IUIONMA! U M0 YBEIMYCHHUIO IPAKTUY-
HOCTH.

Jlst mydmiedt peanvzanyy eI B HACTOSIIIEM W300pEeTEHUH MOTIOTHUTEIHHO TIPEIokKeH 010K 00paboTku
JTAHHBIX, COJACPKAIINN CXEMY YIpaBlICHHA, PadOUyl0 CXeMy W MHOXECTBO COCIMHEHHBIX NPYT € Apyrom D-
TPUITEPOB C JHHAMHUYECKHAM YIIPaBICHUEM, ITpudeM D-TpUTTepsl C AMHAMHYECKUM YIIPABICHHEM 3TOTO MHOXKe-
CTBa COCIMHEHBI ITOCIIEIOBATEIRHO W/WIIN MAapajuIeIbHO, IPHYEM BO MHOXeCTBE D-TpUTTepoB ¢ JHHAMUYECKUM
yIpaBJIeHHEM UCTIONB3YIOTCS JIF00BIe D-TpUTTephl ¢ ANHAMHYECKIM YIIPaBICHUEM.

Jis mydmel peanu3anyy LeIM B HACTOSIIEM HM300pETEHHH JOMOJHUTENBHO TPEUIo’KeHa MUKPOCXeMa,
cojieprkamias Jr000i u3 0710K0B 00pabOTKH NaHHBIX. [ MydIieit peanu3anuy HeJid B HACTOSILEM H300pETCHUH
JIOTIOJTHUTENBHO TMPEJIOKEHa TUIaTa XJMIMPOBAaHUS sl BRIYUCIUTEIEHOTO YCTPOWUCTBA, CoJeprKalast JII0Oyro 13
MHKPOCXEM

Jlist rydmed peanuzanyy Heidd B HACTOSIIEM M300pPETEHHH JOTOJHHUTENBLHO TPEIOKEHO BBIYUCIHTEIb-
HOE yCTPOHCTBO, cojeprkaliiee Iary 0J0Kka MUTaHus, IUIaTy YIPaBJICHHS, COeIMHUTEIbHYIO TUIaTy, pPaguaTop U
MHOYECTBO IIIAT X3IINPOBAHMS, IPUYEM IUIaTa YIPABICHUS MOJKIIOUEHA K TUIaTaM X3IIUPOBAHUS Yepe3 COeIH-
HHUTEJBHYIO IUIaTy, BOKPYT IUTAT X3IIMPOBAHUS MPEIYCMOTPEH pasnaTop, a miarta OJoKa MATAHWS BBITIOJIHEHA C
BO3MOYKHOCTBIO IT0/IaBaTh MATAaHUE Ha COCNMHHUTEIBHYIO IUIATY, IJIATy YIPABICHUS, paAHAaTOP W IUIATHl XDIIIH-
POBaHUS, IPUYEM IUTAaTa XIIIUPOBAHUS SBIIETCS JIIOOOH 13 IIAT XSIIMPOBAHUS.

[IpuMeHeHre BBIYMUCIUTENFHOTO YCTPOWCTBA HACTOSIIETO M300pPETEHHS MOXKET JyYIle COKOHOMHTH ILIO-
1aJb MUKPOCXEMBI, CHU3UTh CTOMMOCTH IPOM3BOJICTBA, U JOTOIHUTEIFHO CHU3UTH MOITHOCTb, MTOTPEOIIIEMYIO
BBIYHMCIINTEIBHBIM yCTPOHCTBOM. Jlajee B 3TOM JOKYMEHTE MOJpOOHO OIMCAaHO HacTosiiee M300peTeHHe co
CCBUIKAMHM Ha TpujaraeMble (GUrypsl M MoipoOHbIe BapHaHThl OCYIIECTBIICHHUS, HO HAcTOsIIee H300peTeHHE He
OTPaHUYEHO ITUM.

B ommcanny 1 B myHKTax (GOopMyJIbl H300pEeTEHHS I yKa3aHUsI KOHKPETHBIX KOMIIOHEHTOB HCTIONB3YIOTCS
KOHKpETHBIE TepMHHBL. CIEIUaIUCTHl B 9TOM 00NaCTH TEXHUKH JOJDKHBI TOHUMATh, YTO M3TOTOBHUTENH MOXKET
JlaTh Ipyroe Ha3BaHUE TOMY )€ CAMOMY KOMITOHEHTY. B omicanuy u B myHKTax (OpMyJIbl H300pEeTeHHST KOMIIO-
HEHTHI Pa3Iu4aloTCs APYT OT APYyTa 10 MX Pa3IHMIHBIM (GYHKIHSM BMECTO UCIIOIB30BAaHMS Pa3INIHBIX Ha3BaHHM.
CroBa "coctouT u3" u "BKJIIOYAET", UCIOJIB3YEMbIE BO BCEM ONMHCAHWU U B MOCICAYIOMNUX MYHKTAaX (OPMYIIBI
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M300peTeH s, SBIISIOTCS HEOTPAHUYUBAIOLIMMH CJIOBaMH U MX CJIEIyeT TOHUMATh KaK "BKIIOYAET, IOMUMO IIPO-
yero". Kpome Toro, "coenunenne" 37ech BKIIOYAET B ceOsl JIIOObIE CPEeACTBa MPSIMOT0 MM KOCBEHHOT'O 3JIEKTPH-
YeCcKoro coequHeHMs1. KOCBEHHBIE CPEACTBA 3JIEKTPUIECKOTO COCAUHEHNUS BKIIIOUAIOT B CE0sI COETMHEHHE Yepe3
JIpyryue yCTpouCTBa.

Kparkoe onucanue ¢puryp

Ha ¢wur. 1 mokazana ynporieHHas cxema D-Tpurrepa ¢ moJioXuTeIsHOM 00paTHON CBSA3BIO MIPOTOTHUIIA.

Ha ¢wur. 2 noka3zana ynporeHHas cxema D-Tpurrepa ¢ AMHAMUYECKHM YIIPABICHHEM NIPOTOTHIIA.

Ha ¢ur. 3 nokasana ympoieHHas cxema D-Tpurrepa ¢ JUHaMHYIECKUM YIPABICHHEM COTJIACHO HACTOS-
IeMy H300pETEeHHIO.

Ha ¢wur. 4A mokazana ynpormienHas cxema D-Tpurrepa ¢ TMHaMHYECKHM YIPaBJICHUEM OJHOTO BapHaHTa
OCYIIECTBIICHHS HacTosIero n3ooperenns. Ha ¢ur. 4B noka3ana ynpomieHHas cxema D-Tpurrepa ¢ auHaMude-
CKUM YIpaBJICHHEM JIpyroro BapHaHTa OCYHIECTBICHUS HacTosmero n3ooperenus. Ha ¢ur. 4C nokazana ympo-
IIEHHAsl CXeMa M3MEHEHHOTO BapHaHTa OCYLIECTBICHHUS D-Tpurrepa ¢ IMHaMHYECKHM YHPABICHHEM COTJIACHO
¢wur. 4A.

Ha ¢ur. 4D mokazana ympoieHHas cxeMa H3MEHEHHOTO BapHaHTa OCYIIECTBICHHS D-Tpurrepa ¢ amHa-
MHYECKUM YIIpaBJICHUEM coriacHo ¢wur. 4B.

Ha ¢ur. 5A noka3ana 5KBHBaJIeHTHasI yIPOIIEHHAs cxeMa D-Tpurrepa ¢ TMHAMHYECKUM YIIPaBJICHUEM Ha-
CTOSIIIIETO W300peTeHus Tpu 3amucu NaHHbX. Ha ¢ur. 5B mokazana skBuBasieHTHas ympolneHHas cxema D-
TpUITEepa ¢ IMHAMHYECKUM YIPaBICHAEM HACTOSIIEr0 H300pETEHUS B COCTOSTHUN XPAaHECHUSI JAHHBIX.

Ha ¢wur. 6 mokazaHa BpemeHHast auarpamMma D-Tpurrepa ¢ JUHaAMHYECKHM YIPaBICHHEM COTIACHO Ha-
CTOSIIIIEMY N300PETEHUIO.

Ha ¢wur. 7 mokaszana ynporieHHas cxema 0J10ka 00pabOTK1 TaHHBIX COTJIACHO HACTOSIIEMY U300pETEHHIO.

Ha ¢wur. 8 nmokaszana ynporieHHas cxeMa MUKPOCXEMBI COTJIaCHO HACTOSILEMY H300pETeHHUIO.

Ha ¢wur. 9 nmokaszana ynporieHHast cxema IuIaThl X3IIMPOBAHMS COTIIACHO HACTOSIIIEMY H300PETEHUIO.

Ha ¢wur. 10 mokazana ympouieHHasi cCXeMa BBIYHACIUTEIBHOTO YCTPOMCTBA COrJIaCHO HACTOsIIEMY H300pe-
TCHHUIO.

IMoapoGHoe pacKpbITHE MPEANOYTHTEIBHBIX BADHAHTOB OCYIleCTBICHHS H300peTeHNus

[TpuHOUT CTPYKTYpHI M MPUHIMI paOOTHl HACTOSIIETO M300PETEHUsI MOAPOOHO ONMMCAHBI JAJIee CO CChUI-
KaMH Ha MPWIOKEHHBIE (DUTYPBI.

Ha ¢ur. 3 nokazana ynporueHHas cxema D-Tpurrepa ¢ AMHAMHYECKIM YIPABICHAEM COIIACHO HACTOSAIIEMY H30-
Operenuro. Kak mokazano Ha ¢wr. 3, D-tpurrep 400 ¢ quHaAMUYECKUM yIpaBlieHHeM oOpa3zoBaH OsokoM 401 mepBoid
3arenky, onokoM 402 BTOpOIT 3amenky 1 BEIXOAHBIM Oy(depHbM O10koM 403. brok 401 nepBoii 3aruenku, 6ok 402
BTOPOI1 3aIlICNIKK U BBIXOJHOM OydepHbIit 0ok 403 mocienoBaTeIbHO COSANHCHBI B IICTIOYKY MEKTY BXOIHBIM BBIBO-
JioM 404 u BeixoaHbIM BeIBOJIOM 405 D-tpurrepa 400 ¢ AMHAMIYECKUM YTIPaBICHHEM.

IlepBblil BapHaHT OCYLIECTBICHUS.

Ha ¢wur. 4A nokazana ynpomieHnHas cxema D-Tpurrepa ¢ TMHaMHYECKHM YIPaBJICHUEM OJHOTO BapHaHTa
OCYIIECTBIICHHS] HacTosmIero n3ooperenus. Kak nokaszano Ha ¢wur. 3 u Ha dur. 4A, 6sok 401 nepBoii 3armenku
D-tpurrepa 500 ¢ TuHAMHYECKHM YIPaBIIEHUEM SIBIISIETCS TepenaTodHpIM BeHTwieM 501, mpudaem mepenaTod-
HBIA BeHTWIb 501 00pa3yeT aHaJIOTOBBIN KIIIOY, YIPABISIEMbIH CHTHAJIAMUA CHHXPOHU3AIMH, JIJIST 3TOTO HCITOJIb-
3yercs napamiensaoe coequHenre P-MOII tpanzucropa 506 u N-MOII tpan3zucropa 507. OqHa cTOpoHa miepe-
nmatouHoro BeHTHIs 501 moacoenuHeHa K BXogHOMY BbiBony 504 D-tpurrepa 500 ¢ [MHaMAYECKUM yTIpaBJICHU-
eM, BeIBoA 3aTtBopa 508 P-MOII tpanzuctopa 506 ynpasmnsercs: curHasiom cuaxponusanuu CLKP, a BeiBox 3a-
tBOopa 509 N-MOII tpansucropa 507 ynpansercs curHanoMm cuaxpoHuzanuu CLKN, xoTopelii HaXOAUTCS B
npotuBogasze ¢ CLKP. Korna CLKP umeer Boicokuii ypoBenb, CLKN nmeer Husknii yposens, 1 P-MOII tpan-
suctop 506 u N-MOII tpansucrop 507 nepenatounoro BeHTHIs 501 3akpeIThl, mepenaTo4yHblil BeHTHIb 501
3aKpBIT, U JaHHBIE C BXOAHOTO BbIBosa 504 Hemb3sl mepeaaTh Ha BTOPYIO CTOPOHY INepefaToqyHoro BeHTwist 501,
TaK YTO JaHHBIE B IepBOM y31e 550 Ha apyroi cropoHe nmepenarouHoro BeHTwId 501 3amoMHeHs! U yaep:KuBa-
torcst B ucxogHoM coctosHuM. Korma CLKP umeer Huskuii ypoeHb, CLKN umeer BbICOKMH ypoBeHb, U P-
MOII tpanzuctop 506 u N-MOII tpam3uctop 507 nepemnaroqnoro BeHTHISI 501 OTKPHITHI, IEpeaaTOYHBIN BEH-
b 501 OTKPHIT, M JaHHBIE ¢ BXOJIHOTO BhIBOJa 504 MOTyT OBITH MepeAaHbl Ha BTOPYIO CTOPOHY MEPeIaTOYHO-
ro BeHTwiIs 501 yepe3 mepenatodynsiii BeHTH b S01, Tak 4TO JaHHBIE B IepBoM y3ie 550 Ha Apyroi cTopoHe
MepeIaToyHoro BeHTHIIS 504 rmepe3anuchiBalOTCs B TE XKe caMble TaHHbIe, Kak Ha BXOJIHOM BbIBoze 504.

Kak mokazano Ha ¢wur. 3 u Ha dur. 4A, 610k 402 Bropol 3amenku D-tpurrepa 500 ¢ mMHAMAYECKAM
YIpaBIIEHUEM SBJISICTCS] TPUCTAOUIBLHBIM HHBEpTOpOM 502, mpudeM TpucTabmibHBI nHBEpTOp 502 comepkut P-
MOII tpansuctopst 510, 511 u N-MOII tpansuctopsr 512, 513. N-MOII tpansuctopst 512, 513 apnsrores
npubopaMu ¢ HU3KOH yTeukoi. Jnekrpos! 3atBopa P-MOII Tpanzuctopa 511 u N-MOII tpansucropa 512 co-
eIMHEeHBl BMecTe M 00pa3yloT BXOIHOHM BBIBOJ TpHCTaOMIbHOrO mHBepTropa 502. Dnekrpon ucroka P-MOII
Tpan3uctopa 510 noacoenunex k muHe nutanus VDD, a anextpoxn ucroka N-MOII tpansucropa 513 noacoe-
quHeH k 3emiue GND. Onexrpoast croka P-MOII tpansucropa 511 u N-MOII tpansucropa 512 coenuHeHs
BMecCTe 1 00pa3yloT BBIXOJIHOM BBIBOA TpUCcTaObMinbpHOTO HHBepTopa 502. Dnekrpox ucroka P-MOII tpaH3ucropa
511 moxcoenuueH K aekTpoay croka P-MOII tpansucropa 510, a anekrpon ucroka N-MOIT tpansuctopa 512
MoJICOeINHEH K AekTpoay ctoka N-MOIT tpanzucrtopa 513.
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BeiBop 3atBopa 514 P-MOII tpansuctopa 510 ynpasisercs curHagoMm cunxponusanuu CLKN, a BeiBoA
3atBopa 515 N-MOII tpansuctopa 513 ympasnsercsa curtanom cuaxpoHuzauuu CLKP, oHu ucnoms3yrorcs B
KaueCTBE BBIBOJIOB YIIPABICHUS CHHXPOHHU3AINEH TPUCTA0OMIHLHOTO HHBEpTOpa 502.

Korma CLKP nmeer auskuii ypoBenb, CLKN umMeer Boicokmii ypoBeHb, 1 P-MOII Tpansuctop 510 u N-
MOII tpanzuctop 513 006a HaXOIATCS B 3aKPHITOM COCTOSIHHUHU, a TPUCTAOMIBHBIA WHBEpTOp 502 HaXOAWUTCS B
COCTOSTHUH BBICOKOTO MMIIEAAHCa, TaK YTO JAHHBIC ¢ MEepBOro y3ia 550 He MOTYT MPOUTH Yepe3 TPUCTAOUITBHBIH
naBepTOp 502, U MaHHBIE BTOPOTO y3ia 551 3aOMHEHBI B yJIEPKUBAIOTCS B MCXOJHOM COCTOSIHUH, TEM CaMBIM
peanu3yercsi peXKUM PEerucTpa JaHHBIX.

Korga CLKP umeer Boicokuii ypoBeHb, CLKN nmeer Huskuii yposens, u P-MOII tpansucrop 510 u N-
MOII Tpanzuctop 513 00a HaxXoAATCS B OTKPHITOM COCTOSIHHHM, a TpUCTAOWIBHBIN mHBepTOopa 502 paboraer u
MHBEPTUPYET JAaHHbIE BXOJAHOTO BHIBOJIA, TAK YTO JIaHHBIE C TIEPBOTO y371a 550 MHBEPTHPYIOTCS M BBIBOISTCS Ha
BTOpOH y3en 551 i nepesanucu JaHHBIX BO BTOPOM y3ie 551.

Kak nokazano Ha ¢ur. 3 u Ha ¢ur. 4A, BeixonHoi OydepHsiit 6ok 403 sBisiercst nHBepTOpoM 503 st
HOBOT'O MHBEPTHUPOBAHMS JaHHBIX, OJYYEHHBIX C TPUCTaOMIbLHOTO nHBEepTOopa 502, Tak 4yTo 00pa3yloTcs AaH-
HBIE C OJWHAKOBOU (a30¥l ¢ JaHHBIMHU Ha BXOAHOM BbIXone 504 D-tpurrepa ¢ TMHAMUYECKUM YIpPaBIeHUEM, U
JIaHHBIC BBIBOJSATCS Ha BBIXOMHOW BhIBOM 505. BMmecre ¢ TeM BhixomuHoit Oydepnbiii 610k 403 MOXKET Takke
YIIYYIIATH BO3MOXHOCTH Oy(depu3alnu JaHHBIX, U B HHBEpTOpE 503 HCIONB3YIOTCS MPUOOPHI C BHICOKUM TTOPO-
TOBBIM HANPSIKCHHEM.

BTopoit BapuaHT ocyliecTBICHHUS.

Kak mokazano Ha ¢wur. 3 u Ha dur. 4B, 6ok 401 mepsoit 3amenku D-tpurrepa 600 ¢ THHAMUYECKUM
YIIpaBJICHUEM SIBIISICTCS MepeaTouHbIM BeHTHIeM 601, mpryeM nepenarouHslil BeHTHIb 601 0Opasyer aHanoro-
BBII KJIIOY, YNPaBISIEMBIH CUTHAJIAMU CHHXPOHHU3ALNH, JUTSL 3TOTO MCHOJIB3YETCs apajulelbHOe coeinHeHue P-
MOII tpansucropa 606 u N-MOII tpan3ucropa 607. OgHa cropoHa nepeaatouHoro BeHTus 601 moacoenuHe-
Ha K BX0JHOMY BbIBoy 604 D-tpurrepa 600 ¢ nuHaMu4eckuM ympasieHHeM, BbIBOA 3aTBopa 608 P-MOII tpan-
sucropa 606 ympapnsercs curHanoMm cunxponusanuu CLKP, a BeBog 3atBopa 609 N-MOII Tpansucropa 607
ynpaBinsiercs: curHaioM cuaxporm3anuu CLKN, kortoperii Haxoautcst B npotuBodaze ¢ CLKP Korma CLKP
nMeeT BeIcOKni ypoBeHb, CLKN nMeer Hu3kmii ypoBeHs, 1 P-MOII tpanzucrop 606 u N-MOII Tpanzuctop 607
nepenaToyHoro BeHTHJS 601 3aKpbhITH, TepeaaTOYHBI BEHTHIIb 3aKpBIT, W JaHHBIE ¢ BXOJIHOTO BBIBoAa 604
HEJB3s MepeiaTh Ha BTOPYIO CTOPOHY IepeaaToqHoro BeHTwIs 601, Tak 4To naHHbIe B IepBOM y3ie 650 3amom-
HEHBI U yaepkuBaroTcs B ucxoaHoM cocrosiaun. Korma CLKP mveer au3kuit ypoBenb, CLKN uMeeT BHICOKHH
ypoBenb, 1 P-MOII tpanzuctop 606 u N-MOII tpansuctop 607 nepenatouynoro BeHTH IS 601 OTKpBITHI, mepe-
JIaTOYHBIA BeHTWIb 601 OTKpPBIT, U AaHHBIE C BXOJHOTO BbIBOJAa 604 BHIBOAATCS Ha APYTYIO CTOPOHY uepe3 Iie-
penatouHbslii BeHTWIb 601, Tak 4yTO NaHHBIE B TIEpBOM y3i1e 650 mepe3anuchiBaloTCs B TE Ke caMmble JaHHbBIE, KaK
Ha BXOJHOM BbIBoJIe 604.

Kaxk noka3zano Ha ¢ur. 3 u 4B, 6nok 402 Bropoii 3amenku D-tpurrepa 600 ¢ tuHaAMHYECKUM yIpaBlIeHUEM
SBJISIETCS TPUCTAOWIBHBIM HHBepTOpOoM 602, mpryeM TpucTadbmibHbIi nHBepTOp 602 comepxut P-MOII Tpan3u-
cropsl 610, 611 u N-MOII tpanzucropst 612, 613. N-MOII tpansucropsl 612, 613 sBisitoTcs npubopamu ¢
HU3KOW yTedukoit. Dnektpoas! 3atBopa P-MOII tpamsuctopa 611 u N-MOII Tpanszuctopa 613 coenuHeHbl BMe-
CTe U 00pa3yloT BXOAHOW BBIBOJ TPHCTAOMIbHOTO HHBEepTOpa 602. Dnektpos ncrtoka P-MOII tpansuctopa 610
nojcoennHeH K muHe nutanus VDD, a anektpox mcroka N-MOII tpansuctopa 613 momcoenuHeH K 3eMiie
GND. Dnaextpozst ctoka P-MOIT tpamsuctopa 611 u N-MOII tpan3uctopa 612 coeauHeHbI BMECTE U 00pa3yioT
BBIXOHOH BBIBOJI TPHCTAOMILHOTO MHBepTOpa 602. Dnektpoxa ucroka P-MOII tpan3ucropa 611 nmomcoenuHeH K
anekTpoay croka P-MOII Ttpansuctopa 610, a snekrpon uctoka N-MOII tpansuctopa 612 monucoenuHeH K
anektpony croka N-MOII tpansuctopa 613. BeiBog 3atBopa 614 P-MOII tpan3ucropa 611 ynpasnsercs: cur-
HanoM cuHxpoHusaiuu CLKN, a BeBojx 3aTBopa 615 N-MOII tpansucropa 612 ymnpasiseTcsl CUTHAJIOM CHH-
xponmzanuu CLKP, oHM MCTIONB3yIOTCS B KaUeCTBE BHIBOJIOB YNPABJICHHUS CHHXPOHHW3AIMEH TPHCTaOMIBHOTO
uHBepTopa 602.

Korga CLKP umeer nuskuit yposens, CLKN umeer Boicokuil ypoBeHs, 1 P-MOII tpansucrop 611 u N-
MOII tpanzuctop 612 006a HaXOIATCSA B 3aKPHITOM COCTOSIHUU, a TPUCTAOWILHBIM MHBEpTOp 602 HaXOAWUTCS B
COCTOSIHUHM BBICOKOTO UMIIEJJAHCA, TAK YTO JaHHBIE ¢ TIEPBOTO y3i1a 650 He MOTYT MPOITH Yepe3 TPUCTAOMIBHBIN
nHBepTOp 602, M MaHHBIE BTOPOTO y3i1a 651 3allOMHEHBI B yJIEP)KUBAIOTCS B UCXOJHOM COCTOSIHUH, TEM CAMBIM
peanu3yeTcsi peKUM PEerucTpa JaHHBIX.

Korma CLKP nmeet Boicokuii ypoBeHb, CLKN nMeer Huskwmii ypoBenb, 1 P-MOII tpansuctop 611 u N-
MOII tpan3uctop 612 06a HaXOAATCS B OTKPHITOM COCTOSIHUH, & TPUCTAOMIBHBIA MHBEpTOp 602 pabotaer u
MHBEPTUPYET JAaHHbIE BXOJAHOTO BHIBOJIA, TAK YTO JIaHHBIE C TIEPBOTO y371a 650 MHBEPTHPYIOTCS M BBIBOISTCS Ha
BTOpOH y3en 651 i nepesanucu JaHHBIX BO BTOPOM y3ie 651.

Kaxk nokazano Ha ¢ur. 3 u Ha ¢wur. 4B, BeixoaHoi OydepHnsiii 610k 403 siBisiercst nHBepTOpoM 603 11 HO-
BOT'O MHBEPTHUPOBAHUS JAHHBIX, IIOJIyYEHHBIX C TPHUCTAOMIIBHOTO HHBEpTOpa 602, Tak 4To 00pa3yloTcs JaHHBIC C
OJIMHAKOBOH (ha3oii ¢ JaHHBIMH Ha BXOJHOM BbIXoze 604 D-Tpurrepa ¢ JMHaMUYECKUM YIpaBJICHUEM, U JaHHbBIE
BBIBOJISITCSL HAa BBIXOIHOH BbIBOA 605. BMmecTe ¢ Tem BhixoaHOH OydepHsiil 6ok 403 MOXeET Takke YIydIINTh
BO3MOXXHOCTH Oydepusanuu JaHHBIX, U B HHBepTOpe 603 HCIONB3YIOTCS MPUOOPHI ¢ BEICOKMM ITOPOTOBEIM Ha-
TPSKCHUEM.

-4



044800

V3MeHeHHBIH NepBhIif BApUAHT OCYIIECTBICHUS.

Ha ¢wur. 4C nokazaHa ynpolieHHasi cxeMa H3MEHEHHOT'0 BapHaHTa ocyuiecTBieHus D-tpurrepa ¢ auHamu-
YeCKHMM yTpaBlieHueM coritacHo ¢ur. 4A. Paccmotpum ¢wur. 3 u 3ametuM, 9to ¢ur. 4C oTamdaeTcs OT Mmoka3aH-
HOro Ha (ur. 4A BapuaHTa OCYIIECTBIICHUS TeM, 4yTo Ha ¢ur. 4C D-Tpurrep ¢ AMHAMHYECKAM YIIPaBICHUEM
JOTIOTHUTEIBHO COACPIKUT ONOK TOJOKHUTEIbHOW 00paTHOW CBSI3H, MOAKIIOYCHHBIN MapauiebHO K ABYM CTO-
poHaM BBIXOAHOTO OydepHoro 6moka 403. B 3ToM M3MEHEHHOM BapHaHTE OCYIIECCTBICHHUS OJIOK MOJIOKUTEh-
HOW 00paTHOMH CBs3HM, a UMeHHO uHBepTOp 518, cocrout n3 P-MOII tpansucropa 516 u N-MOII tpan3ucropa
517, nmpuyem BXOTHOW BBIBOJI MHBEpTOpa 518 moxcoennHeH K BBIXOJHOMY BBIBOAY WHBepTopa 503, TO ecTh K
BBIXOIHOMY BbIBony 505 D-tpurrepa 500 ¢ nuHaMuyeckuM yHpaBJICHHEM U C TOJOKUTEIbHONH 0OpaTHOH CBs-
3b10, a BBIXOJIHOM BBIBOJ MHBEpTOpa 518 mojcoennHeH K BXOJHOMY BbIBOAYy MHBepTopa 503. Korma nanHsie BO
BTOpOoM y3iie 551 pasusl "1", Beixox uHBepropa 503 pasen "0", P-MOII tpansuctop 516 oTKphIT U 0Opasyer
LENb 3apsAKY Ul yIepKaHus JaHHBIX Ha BTOpoM y3ine 551 B 3HaueHun "1". Korna nanHsie Bo BTopoM y3ne 551
pasusl "0", Berxoq uaBepropa 503 pasen "1", N-MOII tpansucrop 517 OTKpBIT B 00pa3yeT Lenb paspsaKy s
ylepKaHUs TaHHBIX Ha BTopoM y3ie 551 B 3Hauenun "0". Kak MoxHO yBuaeTh, nHBEpTOpH 518 11 503 00pasy-
IOT KOHTYp 3aIleJIK{ JaHHBIX JUIA JIYYIIero 3allOMHHAHMS JTaHHBIX C BBIXOTHOTO BEIBoga 505 D-tpurrepa c am-
HAMHUYECKUM YITPABJIICHUEM U C TTOJIOKHUTEILHOM 00paTHON CBSA3BIO HA BTOPOM y3i1e 551.

Kpome Toro, koHTYp 00paTHOi cBs3u, cocrosimuid u3 P-MOII tpanzucropa 516 u N-MOII tpan3uctopa
517, momkeH UMETh MEHBIUH BBIXOJHOW TOK, YeM OOBIYHAS IIETTh YTCHUS W 3aIHCH, 9YTOOBI MOYKHO OBLIO TIpa-
BIJIBHO 3aIlycaTh HOBBIC aHHBIC. VI3MEHEeHHBIH BTOPOH BapHAHT OCYIECTBIICHHS

Ha ¢ur. 4D nokazana yrpoIeHHast cxeMa H3MEHEHHOTO BapHaHTa OCYIIECTBIICHH D-Tpurrepa ¢ AMHAMIYECKUM
ynpasieHueM cornacHo ¢ur. 4B. PaccmoTpum ¢ur. 3 n 3ametim, uto ¢ur. 4D oTimdaeTcs oT nokazaHHOTo Ha ¢ur. 4B
BapuaHTa OCYLIECTBJICHUS TeM, 4To Ha ¢ur. 4D D-tpurrep ¢ AMHAMHYECKMM YIIpaBJICHHEM JOTIOJHUTENBHO COIEPIKUT
0JIOK TIOJIOXKUTEIILHON 00paTHOM CBSI3H, MTOAKITIOUEHHBIH NapajlielIbHO K IBYM CTOPOHAM BBIXOIHOTO Oy(epHoro 6i10ka
403. B 5TOM M3MEHEHHOM BapHaHTE OCYILECTBIICHUS OJIOK MOJIOKUTEIBHOM 00paTHOM CBsI3H, @ UMEHHO MHBEpTOp 618,
coctout u3 P-MOII tpansuctopa 616 u N-MOII tpan3uctopa 617, npidem BXoJHOH BBIBOA HHBepTOpa 618 moacoenu-
HEH K BBIXOJHOMY BBIBOIY MHBepTOopa 603, TO €cTh K BBIXOJHOMY BBIBOAY 605 D-tpurrepa 600 ¢ auHaMHYECKUM
VIIPaBJIEHUEM U C TIOJIOKUTEIHLHOM 00paTHOM CBSI3BIO, @ BEIXOAHOHM BBIBOJI MHBEpTOpa 618 TOACOenMHEH K BXOAHOMY
BeIBOY MHBepTOopa 603. Korna nanaeie Bo BTopoM y3ie 651 paBubl "1", BeIxom uaBepTOpa 603 pasen "0", P-MOII
TpaH3ucTOp 616 OTKPHIT U 00pa3yeT IeMNb 3apsIKU JUIS yAepKaH!s JaHHBIX Ha BTOpoM y3ite 651 B 3rauernn "1". Korma
JTaHHBIE BO BTOpoM y3i1e 651 pasasl "0", Berxoa uasepTopa 603 paser "1", N-MOII tpanzuctop 617 OTKpBIT 1 00pasyer
TIeTIb PaspsIKA IJIs1 yIep KaHus JaHHBIX Ha BTOpoM y3ie 651 B 3Hauennn "0". Kak MOXXHO yBUZIETh, HHBEPTOPHI 618 1
603 00pa3yroT KOHTYp 3aleNIKH JAHHBIX JUIS JTy4IIero 3allOMUHAHUS JAHHBIX C BEIXOJHOTO BbIBoAa 605 D-tpurrepa c
JIMHAMUYECKUM YTIPaBJICHHEM H C TIOJIOKUTEIILHONH 00paTHOMH CBsI3bI0 Ha BTOpoM y3ie 651. Kpome Toro, KoHTYyp 0Opar-
HOM cBs3y, cocTosmuii u3 P-MOII tpamsuctopa 616 1 N-MOII tpansuctopa 617, 1omKeH UMETh MEHBIINM BBIXOIHOM
TOK, 4eM OOBIYHas! [IEMb YTEHHUS M 3aITHCH, YTOOBI MOJKHO OBLIO ITPABUIIBHO 3aIMCaTh HOBBIE TAHHBIE.

Kpome Toro, uto kacaercsi D-TpurrepoB ¢ TMHaMHYECKHM YIPaBIEHUEM, ITOKa3aHHBIX Ha ¢ur. 4A-4D,
curnanbel cuaxporusanun CLKP u CLKN MoryT OBITh MPSMO IOJCOSIWMHEHBI K CHTHAJIAaM CHHXPOHHU3AIUH, a
TaKkke MOTYT mojaBaThcs depe3 0ydep cuaxponuzanuu. Eciu curaanst cuaxpornsanmuun CLKP u CLKN moga-
1oTcs gepe3 Oydep cuaxponuzanuu, 6oku 401 mepBoit 3amenku D-TpuUrrepoB ¢ AMHAMHYECKAM YIIPABIICHUEM,
TO ecTh nepenaTounbie BeHTHIH S01 u 601, mpoeKTHpyIoTCcs Kak 070K 3amepkku. CKOpPOCTh YMEHBIIASTCS 3a
CYeT WCIOJIB30BAHUS MPHOOPOB C BEICOKUM TIOPOTOM, AJIEKTPUYECKass YTeUKa M CKOPOCTh IepeIadn CHIKACTCS
3a CYET WMCIOJB30BAHMS MAJOTO pa3Mepa, a CKOPOCTh Mepefadn 3aMeIIeTCs 3a CUET MCIONb30BaHUS KOMIIO-
HOBKH C Mapa3uTHBIMU PE3UCTOPOM M KOHJICHCATOPOM, TaK YTO BpeMsI XpaHEeHHUst D-TpUrTepoB ¢ JMHAMUYECKUM
YIpaBJICHUEM MOKHO CHH3HThH. B COOTBETCTBUM C APYI'MM BapHaHTOM OCYLIECTBICHHS, Oy(dep CHHXpOHU3AINU
D-TpurrepoB ¢ IMHaAMHUYECKUM YIPaBICHUEM CKOHCTPYHPOBAaH KaK BBICOKOCKOPOCTHOHM OJIOK M COJAEPXKHT, I10
MEHBIIIeH Mepe, OuH KacKamaHbld OydepHsIil 0s0k. Bo3MoskHOCTH BO30YXaeHUs Oydepa yCHIICHBI 3a CUET HC-
MOJIG30BaHUS MPUOOPOB C HU3KUM ITOPOTOBBIM HAINPSDKEHWEM U YBEJIHMUYCHHSI pa3MepoB MPpHOOpoB. BrimonneHa
OayaHCHpOBKa BO30YXKICHUSI MEXKAY Harpy3kaMu, MpUYeM o0IIas CKOPOCTh BO30YKICHUS YIydIleHa ¢ TOMO-
IIBIO CXEMBI ¢ TIPOyMaHHO pacHpeieiICHHON 3aepPKKO CHHXPOHHU3AINH, TEM CaMBIM YMEHBIIIEHO BpPEeMs Xpa-
HeHus: D-TpUrrepoB ¢ AuHaMUYecKuM yrpaieHueM. CieyeT OTMETHTbh, YTO MoKa3aHHble Ha ¢ur. 4A-4D D-
TPUTTEPHl C TUHAMHUYECKAM YIIPABICHHEM MOXKHO TaKKe HCIIONB30BaTh B MApajUICIbHOM COCIUHEHUHU cpas3y
HeckoNbkuX. Kaxapiit D-Tpurrep ¢ IMHAMHYECKUM YIPABICHUEM COJEPKUT BXOJHOW BBIBOJ M BBIXOJHOU BBI-
BOJ M TIPMHAMAET BHEUTHHE CHUTHAJIBI CHHXPOHU3AINH 4Yepe3 Oydep CHHXpPOHHU3AINH, P 3TOM CHIHAJIBI CHH-
xponuzanuu CLKP u CLKN mnomarorcs k kaxaomMy D-Tpurrepy ¢ [MHaMAYECKUM yTIpaBlIeHHEM Tocie Oydepu-
3aliM CHIHAJIOB CHUHXpOHHM3auuu. Jlamee B 3TOM IOKyMeHTE MOAPOOHO OOBsICHSAETCS NMpUHOMN padoTsl D-
TpUITEpa ¢ TMHAMHYECKAM YIPaBICHUEM COTJIACHO HACTOSIIEMY H300pETeHUIO.

Ha ¢ur. 5A nokasana S5KkBHBaJIeHTHasl YIPOIIEHHas cxeMa D-Tpurrepa ¢ TMHaMHYECKUM YIpaBJICHHEM Ha-
CTOSIIIEr0 N300peTeHNUs TIPH 3alluCH JaHHBIX, a Ha ¢ur. SB noka3zaHa SKBUBAJICHTHAsl yNpolleHHas cxema D-
TpUITEpa ¢ TMHAMHYECKAM YIPaBJICHAEM HACTOSIIEro H300pETeHNUS B COCTOSHUN XPAaHEHUsI JaHHBIX.

Kak mokazano Ha ¢wur. 4A, 4B, 4C, 4D u 5A, xorga CLKP umeet Boicokmii ypoBenb, a CLKN umeer Hu3-
KW YPOBEHbB, yIIpaBIsieMble CHHXPOHHU3AIUEH TPAH3UCTOPHI TPUCTAOWIBLHBIX HHBEPTOPOB 502 1 602 OTKPHITH U
JIaHHBIC, TIepeaaBaeMble yepe3 nepeaatodnsie BeHTmn 501 u 601, 3amuchIBaroTCs B Mapa3uTHBIA KOHACHCATOP
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100. Korna Bxonusie nannsie pasasl "0", P-MOII tpanzuctopsr 510, 511, 610 n 611 TpuctaOniIbHBIX HHBEPTO-
poB 502 u 602 HaxXOATCS B OTKPBITOM COCTOSIHUH U 00pa30BaHUs LENCH MOATSITUBAHKS BBEPX JJIS 3apSIKH
napasuTHoro koHaeHcaTopa 100, BTopsie y31bl 551 u 651 mpUHUMAIOT BRICOKUH YPOBEHB W TAHHBIC H3MEHSIOT-
cs Ha "1". Korma Bxomnbie gannabpie paBHbl "1", N-MOII tpam3uctopst 512, 513, 612 u 613 TpucTaOMIBHBIX HH-
BepTopoB 502 1 602 HAXOAATCS B OTKPBITOM COCTOSTHUU I 00pa30BaHUS IeTIeH CTATUBAHUS BHU3 TS Pa3psil-
KM Tlapa3uTHOTO KoHAeHcaTopa 100, Bropeie y3ibl 551 1 651 mpuUHUMAIOT HU3KUH YPOBEHb U JTAHHBIC W3MEHS-
forcs Ha "0".

Kak mokazano Ha ¢wur. 5B, korma mapa3utHsiid kKoHIeHcaTop 100 3apskeH, eciu TpUCTAOUIbHBIE HHBEPTO-
pot 502 u 602 nox ynpaBieHHEM CUTHAJIOB CHHXPOHM3AIMHM HAXOISATCS B COCTOSIHHMM BBICOKOTO UMIIEIaHCa, Ma-
pasutHbil KoHaeHcaTop 100 Gomblre He 3apsbKaeTcsl M JaHHBIE Ha BTOPBIX y3max 551 m 651 Haxomstcs B co-
cTossHuM XpaHeHus. C Ipyroi cTopoHsl, u3-3a aeificTBusa TokoB yreuku N-MOII tpanzuctopos 512, 513, 612 u
613, snexTpudecKuil 3apsil MOCTEIIEHHO CTEKaeT C mapa3uTHoro konaeHcaropa 100, BBICOKHI ypOBEHb BO BTO-
pbix y31max 551 u 651 cTaHOBUTCA HU3KUM YPOBHEM MOCIE HEKOTOPOTO MEPHOAa BPEMEHH, U 3apErUCTPUPOBAH-
HBIC B Mapa3uTHOM KoHaeHcaTope 100 mannbie uaMmensrores ¢ "1" Ha "0", 4TO B UTOTE BBI3BIBACT OLIMOKY JaH-
HBIX.

[Ipenmonoxum, 9TO CO3MaHHBIN B mMapa3uTHOM KoHaeHcatope 100 amekTpuueckwii 3apsa paBeH Q, eM-
KOCTh TlapasuTHoro KoHaeHcaropa 100 paBua C, a HanpspKeHHE MEXKAY TUTACTHHAMY Tapa3UTHOTO KOHACHCATOpa
paBHo V, Torga Q=CxV.

Ecnu TOK yTeuku paBeH lyreqq, TO BpeMst yTedkH t paBHO: t=Q/lyrequ=Cx V/Iyreun.

Jlna mprMeHsieMoro B HaCTOSIIEe BPEeMsI TEXHOJIOTHYECKOTO IpoIiecca XpaHsIIMuecs Ha apa3uTHOM KOH-
nercatope 100 maHHBIE MOTYT XpaHHTHCSA HMPUMEPHO 5 HC. J[pyrnMu cioBaMu, €CIH XpaHsAIIHecs Ha Hapa3uT-
HOM KOHJIEHCATOpEe AAaHHBIC MIEPHOANYECKH OOHOBISIOTCS BO BpeMs XpaHEHHS JAaHHBIX, TO CHTYaIlldl OIIHOKH
JMAHHBIX HE BO3HHMKHET. Paboyas yacToTa MPHMEHSEMOrO B HACTOSAIIEEC BPEMS BBIYHCIHTEIHHOTO YCTPOHCTBA
yacto Bbime 500 MI'1, 4TO HAMHOTO MPEBHIMIACT HEOOXOAUMYIO YacTOTy OOHOBJICHHUS NaHHBIX, TaK 4To D-
TPUTTEP C AMHAMHYCCKUM YIPABICHUEM COTJIACHO HACTOSIIEMY M300PETCHUIO MOXHO TMPUMCHSTH B BBIYUCIHU-
TEJEHOM YCTPOUCTBE, MPH 3TOM YMEHBIIIAeTCs KO3(QHUIIMCHT OIMO0OK B pe3yabTaTe ONMEpannii BEIMUCIUTEIBHO-
TO YCTPOMCTBA, U yIy4IIaeTCss Ka4eCTBO 0OpaOOTKH JAHHBIX YCTPOWCTBA BBIYHCICHUS BUPTYaTbHOMN BAaTIOTHI.

C npyroil CTOpOHBI U3-3a BIUSHUS TOKa YTEUKH XpaHsAIIMiics Ha mapa3uTHOM KoHaeHcarope 100 snextpu-
YeCKUH 3apsil TIOCTENEHHO YMEHBIAETC s, TaK YTO HANpPsDKEHUS HAa BTOPBIX y3nax 551 u 651, koTophle cHadana
OyAyT MMEeTh BBICOKHH YPOBEHbB, TIOCTENICHHO CHIKAIOTCS, a TIOCKOJBKY HAIIPsDKEHHS HAa BTOPBIX y37ax 551 m
651 UCTIONB3YIOTCS KaK BXOJHBIC CUTHANBI JUI HHBEpTOPoB 503 1 603, ToO MHBEPTOPHI MEPEXOIAT B IMTOATIOPOTO-
BO€ OTKpHITOE cocTtosiHue. MuBepTopsl 503 1 603 B MOAIIOPOTrOBOM OTKPBITOM COCTOSIHUH O0pa3yroT IeTb Mpo-
TEeKaHHS TIOCTOSTHHOTO TOKa ¢ MHHbI uTaHus VDD Ha 3emmio GND, BbI3bIBast pe3Koe BO3pacTaHue MoTpedise-
MO MOIITHOCTH.

Tak xak B kauectBe N-MOII tpansucropos 512, 513, 612 n 613 TpucrabunsHbIXx uHBEpTOpoB 502, 602
UCTIONIB3YIOTCS MPUOOPHI ¢ HU3KOH yTeukoi, a B mHBepTopax 503 u 603 ucnons3yroTcsi IpHOOPHI C BHICOKUM
HNOpOroBeIM HampspkeHueM, D-tpurrepst 500 1 600 ¢ AMHAMUYECKUM YIIPABICHUEM COTIACHO HACTOSAILIEMY U30-
Operenuto MoryT 3¢ dexTrHBHO yMeHbIHTH TOK yTeuk B N-MOII tpan3ucropax 512, 513, 612 u 613, u cHu3UTH
BO3MOXKHOCTb MHBEpTOpoB 503 m 603 padoraTh B MOANOPOrOBOM HHTEpBAJIEC, TEM CaMbIM CHIXKas HOTpebise-
MY MOIIHOCTh D-TpUITEpOB ¢ MUHAMUYECCKUM YIpaBIeHHEM. MeTOo bl IPUMEHEHHUS TPUOOPOB ¢ HU3KOH yTeu-
KOl 1 mprOOPOB C BRICOKUM ITOPOTOBBIM HAINPSDKEHHEM MOJKHO HCIIOJIB30BATH MO OTAENBHOCTH, a TAK)KE MOXKHO
HCIIONIB30BaTh OJHOBpeMeHHO. Kpome Toro, miss D-TpurrepoB ¢ TMHAMHYECKHM YIIPaBIICHHEM, OCHAICHHBIX
0JIOKOM TTOJIOKUTEILHOW 00OpaTHOW CBs3M, Onaromapsi paboTe BBHIMOTHIIOMIMX (YHKIHIO ITOJOXHUTEILHON 00-
paTHOH cBsi3u WHBEpTOpOB 518 m 618, XpaHsuiuecs Ha mapa3suTHOM KoHaeHcaTope 100 maHHBIE MOTYT B IITaT-
HOM pexXuMe paboThl XpaHUTHCA, TTOKa He OyIyT Iepe3anrcalsl HOBBIMH JTaHHBIME. CleoBaTenbHO, BO BpeMs
XpaHCHHS JaHHBIX HET HEOOXOIMMOCTH MEPHOAMYCCKH OOHOBIATH XPaHSAIIAECS Ha Mapa3UTHOM KOHJACHCATOpE
JTAaHHBIC, U CUTYAIlUH OIMUOKH TAHHBIX TAK)KC HE BO3HUKHET.

Ha ¢ur. 6 mokxa3ana BpeMeHHas quarpamMma D-Tpurrepa ¢ JUHAMHUYECKHAM YIPABICHHUEM COTJIACHO Ha-
crosimeMy n3ooperennto. Kak nmokasano Ha ¢ur. 6, korna CLKP nmeer auzkuii yposens, a CLKN nmeer BbIco-
KU YpOBEHB, OJIOK TIEPBOM 3aIEIKU OTKPHIT, TAK YTO TAHHBIC C BXOJHOTO BBhIBOJA D mpoxoasar yepe3 010K mep-
BOM 3aIeNKu, a OJIOK BTOPOH 3allleNIKK 3aKPBIT IS YACPKaHHUS BBIXOTHOTO CHrHana D-Tpurrepa ¢ muHaMude-
CKHM YIIPaBIIEHHEM B MCXOJMHOM cocTostHud. [Ipu mocrymiennn Hapacratomiero ¢pponta CLKP curnan CLKP
CKauKOM IIePEXOJUT Ha BhICOKHH ypoBeHb, a CLKN ckaukoMm mepexoauT Ha HU3KWK ypOBEHb, OJOK IEPBOi 3a-
IIETIKH 3aKPBIBACTCS UII OTCOSANHEHHS TaHHBIX, [TOJJAHHBIX HA BXOJIHOHM BBIBOA D, a 610K BTOpPOH 3aIIesku OT-
KpBIBaeTCA VIS BBIBO/IA XPAHSIINXCS TaHHBIX BXOJHOTO BEIBOA D Ha BEIX0AHOI BEIBOA Q. Kak MOXHO yBHIETS,
W3MEHEHHUS COCTOSHHS BBIXOJHOTO BEIBOAa D-Tpurrepa ¢ TMHAMHYECKHM YIIPaBICHHEM HACTOSIIETO M300peTe-
HUSL TIPOUCXOJAT MpH TocTyruieHuu Hapacrtatomero ¢gponra CLKP, 3arem CLKP wmmeeTr BhICOKHI YypOBEHb,
CLKN umeeT HU3KUH YPOBEHB, a COCTOSIHUE BBIXOJIA YEP>KUBAETCSI HEU3MEHHBIM.

B Hacrosimem u300peTeHIH TOTOHUTEIBHO MPEIUIOKEH OJIOK 00pabOTKH JaHHBIX, M Ha (uUr. 7 mokasaHa
YIPOIIEHHAs cXeMa 0J0ka 00paboTKH TaHHBIX COTJIACHO HAcTosIeMy H300pereHuio. Kak mokasano Ha ¢ur. 7,
6ok 700 0OpabGOTKM HMaHHBIX conepkuT cxemy 701 ympasnenus, pabouyro cxemy 702 m MHOXxecTBO D-
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tpurrepoB 500, 600 ¢ tuHamMuyecknM ynpasinenneM. Cxema 701 ynpaBneHus oOHOBIsieT qaHHble B D-Tpurrepax
500, 600 ¢ nuHAMHMYECKMM YIpaBIE€HUEM M CUUThIBaeT AaHHble ¢ D-tpurrepoB 500, 600 ¢ guHamMuuecKkum
ynpaBieHueM. Pabodast cxema 702 BBIIOTHSIET 00pabOTKY CUMTAHHBIX JAHHBIX, U 3aTEM pe3yibTaT 00paboTKH
BEIBOIUTCS cxemoi 701 ympasiienus. B HacTosIeM n300peTeHUH JOTOJHUTENBHO MPEIIoKeHa MUKpOCXeMa, U
Ha ¢ur. 8 MoKa3aHa yIpoIIeHHas CXeMa MHKpPOCXEMBI COTIIAaCHO HacTosmeMy u3o0pereHmio. Kak mokasano Ha
¢ur. 8, mukpocxema 800 comepxut 610k 801 ynpaBieHus U OJUMH WIH HECKOJIBKO 0;10k0B 700 00paboTKM maH-
HeIX. bitok 801 ymnpaBnenust BBOguT AaHHble B Ooku 700 006paboTKH NaHHBIX, a 00paboTaHHBIE JTaHHBIC BBIBO-
nsaTcst u3 61oxoB 700 06pabOTKN JaHHBIX.

B Hacrosmem H300peTeHUN JOMOTHUTEIBHO PEIIOKCHA IIaTa XIIIMPOBaHUs, ¥ Ha (ur. 9 mokazaHa yi-
POIICHHAS CXEeMa IJIaThl XAIIMPOBaHKS COTJIACHO HACTOsIIeMy n300peTeHno. Kak mokasano Ha ¢wur. 9, kaxmaas
u3 iat 900 X3IKMPOBAHUS COACPKUT OJHY WM HECKOJBbKO MUKpocxeM 800 Ui BBIMOJHEHUS ONEpalui XIIn-
pOBaHUs pabOYHX MAHHBIX, IOCTYIHBIINX C MAHHIHTOBOTO ITyJIa.

B Hacrosmem n300peTeHUN JOMOTHUTEIBHO MPEAIOKCHO BEIYUCIUTEIIFHOE YCTPOHUCTBO, U BEIYUCITUTEIh-
HOE YCTPOMCTBO MPEINOYTHTEIHFHO BBIMOJIHCHO C BO3MOXKHOCTBHIO MCIOJIB30BAHUS JIJIsI MAaHUHTa BUPTYaJIbHON
dpoBoii BamoThl. KOHEYHO, BEIYUCTUTENIHHOE YCTPOICTBO TAKKE MOXHO BBIITOJHUTH C BO3MOKHOCTBIO BBI-
TIOJTHEHUS JIIOOBIX IPYTUX MAcCOBBIX orepariuii,  Ha ¢ur. 10 mokazana ynpoiieHHas cXeMa BBIYHCIUTEIILHOTO
YCTPOHCTBA COTTIACHO HacTosAmeMy n3o0perenuro. Kak mokasano Ha ¢ur. 10, Kakgoe U3 BEIYUCIUTEIBHBIX YCT-
poiictB 1000 comepxkut coemuuutenbuyto miaty 1001, mmaty 1002 ympasnenwus, paguatop 1003, uraty 1004
0JIoKa MATaHUS W OJTHY WIIM Heckoibko TuiaT 900 xammuposanus. [hrata 1002 ynpaBiieHUs MOJACOSAMHEHA K TUIa-
taM 900 x3mupoBaHus depe3 coequHUTeNbHy0 Tuiaty 1001, a BOKpYr IutaT X3IIUPOBAHUS MPETYCMOTPEH pa-
muarop 1003. Tlnmara 1004 Giioka MUTaHWS BBITIOTHEHA C BO3MOYKHOCTBIO MOJIABATh MUTAHHWE HA COCAUHUTEIIh-
Hyro maty 1001, mnary 1002 ynpasnenus, paguatop 1003 u miater 900 xaummpoBaHus.

Crnemyer OTMETHTB, YTO B HACTOSIIEM HW300PCTCHUM OPUCHTANMS WM B3aUMHOE PACHOJIOXKCHUE, YKa3aH-

HOe TepMUHaMHu '"momepeuHsil”, "mpogonsHbIif”, "cBepxy", "cHuzy", "cmepeau", "c3aau", "cnesa", "cmpasa',
"BepTUKaJIbHBINA", "TOpH30oHTaNBHEIN", "BepxHuil", "HIKHUI", "BHYTpH", ""cHapyXH" 1 OJTOOHBIMH, OTHOCSTCS K
MOKa3aHHOW Ha (UTypax OPHEHTALUH WM B3aUMHOMY PACIOJIOKEHHIO, U 3TO CHIEJIAHO TONBKO C IO OMHCa-
HHSI HACTOSILETO U300PETEHHs U YNPOILCHUSI OOBSICHEHHMS, a HE Ul YKa3aHWs WM NPEII0KEHHs, YTO yKa3aH-
HOE YCTPOMCTBO MJIM 3JIEMEHT JAOJIKHBI UMETh KOHKPETHYIO OPUEHTAIMIO M JOJKHBI OBITh YCTAHOBJICHBI M pabo-
TaTh B KOHKPETHON OpPHEHTAINH, TaK YTO 3TO HE CIEAyeT TIOHUMATh KaK OIPaHWYEHHs I HACTOSILETo n300pe-
TCHHUS.

XOTs BApUAHTBI OCYIIECTBIICHNS HACTOAIIETO H300pETEHNs OBLTH PACKPBITHI BBILIE, X MOYKHO B TIOJIHOM 00beMe
NPHUMEHSTh B PA3JIMYHBIX 00JIACTSIX, IPUTOIHBIX JUTsl HACTOSIILIETO M300pETEHNs, TaK YTO OHU HE SIBIISIIOTCSI OTpaHHye-
HMSIMH TS TIGPSUMCIICHHOTO B OIMCAHUHM M B BapHaHTaX ocymiecTBieHus. CIenHaliCTbl B 9TOH 00JIaCTH TEXHUKH MO-
TYT JIETKO Peajn30BaTh JIOOIHHUTENIBHBIE MOJU(HKAINH, TaK YTO 0€3 OTKIIOHEHHs OT OOIIeli KOHIIEIINY, OIpe/IeNeH-
HOW B NIPUJIOXKEHHBIX ITyHKTaX (OpPMYJIbI H300peTEeHNs, 1 OT SKBUBAJICHTHOTO 00BbEMa, HACTOsIIIIEEe N300peTeHre He Or-
paHMYEeHO KOHKPETHBIMU NapaMeTpaMu U (PUTypamH, TOKa3aHHBIMU 1 OIIMCAHHBIMH 371€Ch.

JlpyruMu cioBaMu, y HacTOSIIEro H300pETeHNSI MOTYT TaK)Ke CYIIECTBOBATH JPYrHe pPa3iniHbIC BAPHAHTEI
OCYIIECTBIICHUS, M CTIELUATIMCTHI B 3TOH 00JIACTH TEXHUKH MOTYT BHOCHTD Pa3IMUHbIC MOAU(DUKAIINN 1 U3MCHE-
HHS COTJIACHO HACTOSILEMY M300pEeTeHUIO 0€3 OTKJIOHEHHMS OT CYILIECTBA M CYTH HACTOSIIETO M300pETEHHs, HO
TaKHE COOTBETCTBYIONINE MOAU(PHUKALNY M M3MEHEHUS OyAyT MPHHAMIEKATh K 00bEMY, 3aIUIICHHOMY MPHIIO-
JKEHHBIMH ITyHKTaMH (POPMYJITBI H300peTEHUSI.

IIpomblIlLIeHHAs1 IPUMEHHMOCTh

[Mpumenenne D-Tpurrepa ¢ TMHAMHUYECKUM YIIPaBIICHHEM, a Takke OJ0ka 0OpabOTKH JTaHHBIX, MHKPOCXEMBI,
TUTaThI XAIIMPOBAHKS M BBIYKCIUTENIHHOTO YCTPOHCTBA € €r0 UCIOJIE30BAHUEM COIIACHO M300PETEHHIO MMEET CIIELYIo-
e TI0Je3HbIe A(DPEKTH: MOKHO CHU3UTH MpuMepHO Ha 30% IUIomaap MHKPOCXEMBI, MOTPEOIISEMYI0 MOIHOCTb 1
BpeMs1 33JIEPKKU JIOTHKH, TEM CaMbIM CHIKas CTOUMOCTb MPOM3BOCTBAa MUKPOCXEMBI U YBEIUUUBAsi KOHKYPEHTOCIIO-
coOHoCTh m3aenusl. B mepcnekTrBe pa3BuTHS Takoil D-Tpurrep ¢ AMHAMHYECKMM yNpaBlIEHHEM MOXKET 3aMEHHUTH D-
TpHITEp B IU(POBOH JIOTHKE JUTS YIPOLIECHHUS MPOLIEcca MOHTaXa JIEKTPOIIPOBOIKH B KOMIIOHOBKE TIpolieccopa oopa-
OOTKM JTAHHBIX, CHU3HUTH CJIOHOCTb IPOSKTHPOBAHMS, M YIIY4IIHTh 3KCILTyaTallMOHHBIC [TAPAMETPhI, TEM CaMbIM TIOMy-
YMB MPEUMYIIECTBO IO UIOIIAH U 110 YBEINYCHUIO IPAKTHIHOCTH.

DOOPMYVYIJIA N30BPETEHUA

1. Tpurrep-3aimenka ¢ AUHAMHYCCKUM YIIPABICHUECM, COJCPKALIHIA

BXOJTHOH BBIBO/I, BBIXO/IHOW BBIBOJ] M TIO MCHBIIICH MEpEe OJIMH BHIBOJ] CUTHAIA CHHXPOHH3AIIHY;

OJIOK 3aIleNKU U COXPAHCHUs TAaHHBIX BXOJHOTO BBIBOJA WM TIEPEIAaYM C HHBCPTUPOBAHUEM JAHHBIX O]
VIpaBJICHUEM CUTHATA CHHXPOHU3AINA U

BBIXOJTHOW Oy(epHBIN OJIOK JI1 MHBEPTHPOBAHUS M BBIBOJA JTAHHBIX, MOJTyYSHHBIX C OJIOKa 3aIIEIKH;

OJIOK 3aIleIK M BBIXOJHOHN Oy(hepHBIH OJIOK MOCIe0BATEIbHO COSANHEHBI B IEMOYKY MEXIY BXOJIHBIM
BBIBOJIOM H BBIXOJIHBIM BBIBOJIOM;

OTJIIMYAIOIIMICS T€M, 4TO OJOK 3aleKH SIBISETCS TPUCTAOUIBHBIM UHBEPTOPOM, CIIOCOOHBIM MPHHUMATD
COCTOSIHHUS C BBICOKAM YPOBHEM, HU3KHM YPOBHEM U BBICOKHM BBIXOJHBIM HUMIIEJAHCOM IOJ[ YIIPABICHHEM CH-
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HaJla CHHXPOHHU3AIUH.

2. Tpurrep-3aienka ¢ JUHAMHYECKAM YIPABICHUCM IO 1.1, OTIMYAIOMIMHACS TEM, YTO TPUCTAOWIBHBIN
WHBEPTOP JIOTIOJHHUTEIBHO colepkuT nepBbiii P-MOII Tpansuctop, Bropoit P-MOII Tpan3uctop, nepBbiii N-
MOII Tpanzuctop u Bropoir N-MOII tpaH3ucTop, KOTOpHIE MOCIEAOBATEIHLHO COCTUHEHBI B IIETIb MEXIY IIIH-
HOM NUTaHUs U 3€MIIEH.

3. Tpurrep-3aimenka ¢ TMHAMAYECKUM YIPaBICHUEM IO 1.2, OTIIMYAIONINICS TeM, 9To mepBbiii P-MOIT
Tpan3uctop ¥ BTopoid N-MOII TpaH3uCTOp BBITIOJHSIOT yIPaBICHHE KIFOYOM COTJIACHO CUTHATY CHHXPOHH3A-
IIUHU, TIPUYEM CUTHAIBI CHHXpoHmM3aruu it nepBoro P-MOII tpansucropa u Broporo N-MOII tpaH3ucTopa
WHBEPTHPOBAHEL.

4. Tpurrep-3aienka ¢ JUHAMUYECKUM YyIpaBIEHUEM MO 1.2, oTnHyaromuiics TeM, uto BTopoil P-MOII
Tpan3uctop u nepbolid N-MOII TpaH3UCTOP BBIMOIHSIOT yNpPaBiIeHHE KIIOYOM COTJIACHO CUTHATY CUHXPOHU3a-
1Y, TIpUYEeM CHUTHAJIbl CUHXpoHM3anuu s BToporo P-MOII tpansuctopa u nepsoro N-MOII Tpansucropa
WHBEPTHPOBAHEL.

5. Tpurrep-3amienka ¢ IMHAMHUYECKUM YIPABJICHUEM I10 1.1, OTIMYAIOMIMHCS TEM, YTO B OJIOKE 3aIleiKH
WCTIONB3YIOTCSL TIPUOOPHI C HU3KOW YTEUKOW W/WIM B BBIXOIHOM Oy(hepHOM OJIOKE HCIIONB3YIOTCS MPHOOPHI C
BBICOKHM TTIOPOTOBBIM HAIPSKEHIEM.

6. Tpurrep-3amenka ¢ JHHAMHYECKAM YIIPABICHUEM 10 1.2, OTIMYAIONIIICS TEM, YTO B Ka4ECTBE IIEPBOTO
N-MOII tpanzuctopa u Broporo N-MOII TpaH3ucTOpa UCIOJIB3YIOTCS TPAH3UCTOPHI C HU3KUM TOKOM YTCUKH.

7. Tpurrep-3aiienka ¢ AMHAMHUYECKUM YTPABICHHUEM TIO M. 1, OTIIMYaAIOMIUICS TEM, YTO JOTIOJHUTEIHLHO CO-
JEPXKUT OJIOK TTONOKUTEIFHOW 00paTHON CBS3M JJIsl HHBEPTHPOBAHUS TAHHBIX C BRIXOJHOTO BBIBOJA U TIEpeIadn
JIAHHBIX Ha BBIXOAHOH Oy(epHBbIi OJIOK.

8. Tpurrep-3aiuenka ¢ AMHAMUYECKUM YIPaBICHUEM 10 11.7, OTIMYAIOIIMICS TEM, YTO OJIOK ITOJI0KUTEIb-
HOW 00paTHOW CBS3M SIBIISCTCS HHBEPTOPOM, IMOJKIFOYCHHBIM BCTPEYHO-MIAPAIUICITBHO K JIBYM CTOPOHAM BBIXOJI-
Horo Oy¢epHoro GIoka.

9. D-Tpurrep ¢ JMHAMUYECKUAM YIIPABICHUCM, COJACPKAIIWN IBa TPUTTEpa-3alIClIKi C TUHAMHYCCKIM
yIOpaBJIeHHEM 110 1.1, OTINYAIONMNACS TEeM, YTO JIBa TPUITEpa-3aleNIKi C JHHAMHUIECKUM YIPaBICHUEM COEIH-
HEHBI IT0CJIEI0BATEIHHO.

10. Biiox 00paboTKK TaHHBIX, COAEPIKAIIUIN CXeMY yIpaBIeHUs, pab0UyI0 CXeMY U MHOXECTBO COEIMHEH-
HBIX JpYyr C ApyroM D-TpurrepoB ¢ OMHAMHUYECKHM YIpPAaBICHHEM, MpudeM D-TpUrrepsl ¢ ITUHAMHYECKHM
yIpaBJI€HHEM 3TOT0 MHOXKECTBA COCTMHEHBI MOCIE0BATEIIHO W/MIIN MapajulebHO, IpUYeM BO MHOXecTBe D-
TPUITEPOB C TMHAMHUYECKAM YTIPABICHUEM HCTIONB3YIOTCS D-TpUTTephl ¢ TMHAMUYECKUM yTIPaBIeHHEM IO 11.9.

11. Mukpocxema, cozepxariasi 010k 00paboTKH JaHHBIX 110 11.10.

12. [Inata XomMpoBaHUs AJIsl BBIUUCIUTEILHOTO YCTPOICTBA, coAepxKalas MUKpocxemy mo m.11.

13. BeluucmuTensHOE yCTPOICTBO, CoAepIKaliee iaTy OJI0Ka MUTAHUS, TUIATY YIIPABJICHUS, COCTUHUTEIIh-
HYIO TUIaTy, pagdaTop ¥ MHOXECTBO IUIAT XJUIMPOBAHUS, MPUYEM IUIATa YIPABICHHS TMOJKIIOYCHA K IIaTaM
X3IIMPOBAHUS Yepe3 COCTUHHUTEIBHYIO IUIATy, BOKPYT IUIAT XAIIMPOBAaHUS MPEIYyCMOTPEH PaguaTop, a IuiaTa
OJIOKa MUTAaHUS BBIMOJIHEHA C BO3MOXHOCTBIO IMOJIaBaTh IMUTAaHWE HA COCIUHUTEIBHYIO IUIATY, IUIATy YIpaBie-
HUS, pPaguaTop ¥ IUIaTHl XAIIHPOBAHUS, OTIMYAIONISeCs TEM, UTO IUIaTa XJIIMPOBAHUS SBISCTCS IUIATOW XdIIIH-
poBaHwus 1m0 1.12.
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