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(57) B uzoGperennn mpemnoken D-Tpurrep ¢ AMHAMHYECKMM YHpPaBIEHHEM, a Takxke ONOK 0OpaboTKH

JaHHbIX, MUKPOCXEMaA, IUIaThl X3MIKWPOBAaHUA U BEIYUCIUTCIIBHOC yCTpOﬁCTBO C €ro MCIOJIb30BaHueM. D-
TPUITEP C IMHAMHYECKUM YIPABICHHEM COLEPXKHUT BXOXHOHN BBIBOJ, BBIXOIHOW BBIBOX M MO MEHbLIEH
Mepe OIMH BBIBOJI CUTHAJIa CHHXPOHHU3ALNK; OJOK MEepBOH 3aIleKH JUIS Iepeaadd JaHHBIX ¢ BXOIHOTO
BbIBOJA U COXpPaHCHUA JAaHHBIX MO YIIPABJICHUEM CHUI'HAJIa CUHXPOHU3aluU, OJIOK BTOpO;I 3alICIIKH IJIA
COXpaHEHHMS TaHHBIX JUIS BEIXOAHOTO BBIBOJA M Iepeadyd ¢ HHBEPTUPOBAHNUEM JAaHHBIX, XPaHSIIUXCS B
0JI0Ke TIepBOH 3aIeNKH, MO/ YIPaBICHHEM CUTHalla CHHXPOHM3AIMN; U BBIXOAHOW OydepHBbIi OIOK aiIst
VMHBEPTUPOBAHHMS U BBIBOJA JaHHBIX, IIOJYYEHHBIX C OJI0Ka BTOPOM 3aIlIENKH; PUYEM BBIXOJ OJI0Ka BTOPOii
3aIENIKH MOXKET IIPHHUMATh COCTOSIHUS C BBICOKMM YPOBHEM, HU3KUM YPOBHEM U BBICOKHM BBIXOIZHBIM
HMIIEZJAHCOM C TIOMOIIBIO €IMHCTBEHHOTO JJIEMEHTa MO YIIPaBICHHEM CHUTHAJIOM CHHXPOHH3AIHH.
CrenoBarenbHO, HACTOALIEE N300pETEHHE MOXKET I(PPEKTUBHO YMEHBIINTh 3aHUMAEMYI0 HA MUKPOCXEME
IUIOLIA/b, HOTPEOISIEMYIO MOITHOCTE M 3aIEPXKKY CpabaThIBaHUS JIOTHKH.
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D-TPUITEP C IHHAMHWYECKHM YIHPABJEHUEM, BJIOK OGPABOTKH
NTAHHBIX, MUKPOCXEMA, IUIATA XOHIUMPOBAHUS W BLIYNCJIAUTEJILHOE
YCTPOUCTBO

OIINMCAHUE

IIpeamiecTBYIOIHHA YPOBEHL TEXHHKH HACTOALIEr0 H300peTeHH

[0001] 1. ObnacTh TEXHUKHU, K KOTOPOU OTHOCUTCSI HACTOsITIIEe N300peTeHNe

[0002] 310 M300peTeHHe OTHOCUTCS K 3allOMHUHAIOIIEMY YCTPOHCTBY, YIIPaBISEMOMY
CUHXPOUMITYJIbCAMH, & KOHKPETHO, K D-Tpurrepy ¢ AuHaMH4YecKUM yNpaBiIeHHEM, a TAKKe K
Onmoky oOpabOTKM HaHHBIX, MHUKPOCXEMe, IUlaTe XO3IIUPOBAHUS U BBIUUCIUTEIBHOMY
YCTPOKICTBY C €r0 UCIOIb30BAHUEM.

[0003] 2. CBsi3aHHast 00J1aCTh TEXHUKU

[0004] BupryaneHast Bamora (manpumep, BTC, ETH) sBnsiercs nmdpoBoit BamroTOi
¢dopMara KIHEHT-KIUEHT U mnocie 3anycka cucrembl BTC B 2009 1. k BHPTyanbHON BaJlFOTE
Obuto TpuBIEYeHO OoJpmoe BHUMaHUe. CucremMa co3maeT pachpeneNeHHbH OoOmui
OyXranTepcKuii peructp oOINero IMOJb30BaHUS, OCHOBAaHHBIA Ha OJOYHOW ILlenmH, 3TO
obecrieurBaeT 0€30MaCHOCTD, HAIEXKHOCTD U IELEHTPATIH3ALUIO PA0OThl CHCTEMBI.

[0005] B TepmuHax omepanmuu X3IIUPOBAHUS M JIOKA3aTEJbCTBA BBIMOJHEHUS PadOTHI
BTC sBnsiercsi eAMHCTBEHHBIM MPABIJIbHBIM X31I-KOAOM, MOJYYE€HHBIM BBIYUCICHUSIMU IS
TIOATBEPKACHUS TOKA3aTeNbCTBA BBIIIOJHEHNUs palOOThI, TIPHU 3TOM OIpeAessieTcss Bec OJoka
nakera OyXrajTepCcKOrO PErucTpa, TaK YTO BO3HATPAKACHUE IONYYEHO M 3TO SBISIETCS
JI0Ka3aTeJIbCTBOM BBINIOJIHEHUS paboThI (Pow).

[0006] B HacTosiiee Bpemsi, KpOMe METONA BBIYUCIICHHsS MOAOOPOM, BCE €Ie HeT
3¢ deKTHBHOTO airopuT™ma s onepauuu xsimuposanus. MaitHuar BTC HauumHancs Ha
Henoporoi anmaparype B Bune L{I1 u rpaduuecknx mporeccopos, HO ¢ poctom yucia BTC
npoLecc MallHUHra mperepnesn 3HauuTeapbHoe u3MeHeHue. Ceifuac omepaluu MaiHHUHTa
MEPEHECEeHbl Ha MPOrpaMMHUPYEMYIO TMOJib30BaTesieM BeHTUNbHYI0 Marpunly (FPGA) wnm
UHTETPAbHYIO cxeMy crnenuaibHoro HasHadeHust (ASIC), u sddexruBHOCTD pabOTHI TAKUX
mukpocxeM FPGA u ASIC B pexkxume MaliHMHIa O4€Hb BBICOKAS.

[0007] D-tpurrepel HalaM O4YEHb MIHUPOKOE MPUMEHEHHE, U UX MOXHO MPUMEHSATH IJIS
CO3JJAHMS PETUCTPOB, PETUCTPOB CIBHIa, AENUTENEH 4HacTOTBl U T€HEeparopoB LHH(POBBIX

CUTHAJIOB crieranbHoN Gopmel. Y D-tpurrepa ects aa Bxopa, Bxoa AaHHbIX (Data) u Bxon



cuaxponuzaimu (CLK), u onun Bbxog (Q), U JaHHble MOXKHO 3amucbiBaTh B D-Tpurrep u
CUUTBIBATh U3 HETO.

[0008] B CN1883116A packpeita cxema 106 D-Tpurrepa ¢ monoXuTenbHOH 0OpaTHOM
CBsI3bl0, MOKa3aHHas Ha ¢ur. 1, mpuuem cxema 106 D-tpurrepa ¢ NmojgoKUTENbHOM 0OpaTHON
CBSI3BIO CONEP KUT aHajoroebiid kirou 300, uaseprop 302, aHanoroBeiid kiaou 304, HHBEPTOP
306, unseprop 308, ananoroBeii kiarou 310, waBeprop 312 u aHajoroBwid ko4 314.
Amnamorosble  kimoun 300, 304, 310 u 314 4aBusAOTCA  AHAJOIOBBIMHU  KJIFOUAMH,
UCTIONB3YIOINUMHU P-kaHaibHble U N-KaHalbHbIE TPAH3UCTOPBI U BBIMOJHAIOIMUMU ONepaLuu
nepexmoyenust mo curnajy CLKP, ¢asa xotoporo Takas ke, kak y curHana CLK, u mo
curnany CLKN, ¢asa kortoporo npotusomnonoxHas. Muaseproper 302, 306, 308 u 312
srsarorcss KMOII-unsepropamu. Kak MoOXXHO BuIeTh, i1 TpaguLMOHHOro D-tpurrepa
HeoOXonuMo B 0OIIeH CIOKHOCTH HIecTHaauarh TpansuctopoB P-MOIT/N-MOII, koropbie
3aHUMAIOT OOJIBINYIO TIOIMAAb.

[0009] ITockonbKy B BBIMHUCIUTEIBHOM YCTPOMCTBE HOBOTO IMOKOJIEHUS ISl MailHUHTA
BUPTYaJIbHOH IHM(POBOI BaJIOTHI NMPOLECC MAHHMHIA NPOBOOUTCS HA MPOH3BOACTBEHHOU
JVHUHW,  BBIIOJHSIOMEH  OONMbIIOE  KOJMYECTBO  MOBTOPSIIOIIMXCA  JIOTHYECKUX
BBIYUCITUTENbHBIX OMNEpalfii, JAJIT XpaHEeHUS HAaHHBIX Tpedyercss HeCKoNbko D-tpurrepos.
CrnenoBaTenpbHO, B BBIMHUCIUTENBHOM YCTPOHCTBE C OOJBIINM KOJHYECTBOM D-TpHrrepon
UMEIOTCSl HEIOCTaTKU B BUJE YBEJMYEHHOH IUJIOIAaAU MUKPOCXEMBl, MEAJIEHHON CKOPOCTH
paboThI U TPYIHOCTH CHIKEHUS! SIEKTPHUECKOTO TOKA YTEUKH.

[00010] B CNI1883116A nononHurenbHO packpeita cxema 102 D-tpurrepa c
OMHAMUYECKHM YIIpaBlieHUEeM, MOKa3aHHas Ha ¢ur 2, mpuueM cxema 102 D-tpurrepa c
JUHAMHUYECKUM YIIPaBJIE€HHUEM COAEP>KUT MepBblil aHanorosblii ko4 200, nepBbiii HHBEPTOP
202, Bropoil aHajorosbii kimod 204 u Bropoi unseprop 206. Cxema 102 D-tpurrepa c
OMHAMUYECKHM YIIPABJICHUEM CONEPKUT YCTPOWCTBO BBIOOPKH M XPAaHEHHUs, KOTOPOE
00pa30BaHO aHAJIOTOBBIMH KJIFOYaMH TIEPBOTO M BTOPOTO aHANOroBbIX Kitouer 200 u 204 u
Mapa3uTHON €MKOCTBIO, HallpuMep, EMKOCTBIO 3aTBOPa U €MKOCTBIO ITPOBOJHUKOB IEPBOTO U
BTOpOro nHBepTOpoB 202 1 206.

[00011] B D-tpurrepe ¢ AMHaMH4YECKUM yIIpaBjieHueM UHBepTop 202 1 aHaJIOrOBBIN KIIFOY
204 BBITIOTHEHBI OTAEIBHO, U UMEIOTCS MPOOJIEMBI CO CIOKHOCTBIO YIIPABIEHHS aHAJIOTOBBIM

KJIFOUYOM U MEAJIEHHON CKOPOCTBIO JOCTYIIA.



KpaTkoe pacKpbITHE HACTOSINIET0 H300peTeHHus

[00012] JIns pemeHWss ONMMCAHHBIX BbIIE NPOOJEM B HACTOSIIEM H300pETEHHU
npenaraercst D-Tpurrep ¢ JMHAMUYECKUM YIIpaBJI€HUEM I BbIYMCINUTEILHOIO YCTPONCTBA,
KOTOpBIE MOXeT 5((PEeKTHBHO YMEHBUINTh 3aHUMAEMyI) Ha MHKPOCXEMEe IUIOIAMb,
NOTPeOIIAEMYIO MOLITHOCTD M 33J1€PKKY CpadaThIBaHUS JIOTHKU.

[00013] [lns peanmu3anyy 3TOH LIENH B HACTOSALIEM M300peTeHHH npeanaraercst D-tpurrep
C TMHAMUYECKUM YIIpaBJIeHUEM, COAep Kallni:

[00014] BxonHO!N BBIBON, BBIXONHOH BBIBOI W, IO MEHBIIEH Mepe, ONMH BBbIBOJ CHUTHANA
CUHXPOHU3ALINY;

[00015] Onok mepBoit 3amenku i Mepenadyu JaHHBIX ¢ BXOAHOTO BBIBOAA M COXPAHEHHS
JAHHBIX O] YNIPaBJI€HUEM CUTHAJIa CUHX POHU3ALINN;

[00016] Onok BrOpoi 3amenKu AJiT COXPAHEHWUs MNAHHBIX JUISI BBIXOIMHOTO BBIBOAA W
nepenayd C WHBEPTHPOBAHHWEM JAHHBIX, XPAaHALIMXCS B OJOKE TNEpBOH 3alleNKH, IOx
yIpaBieHHUeM CUTHajla CHHXPOHU3ALNH; U

[00017] BBIXOOHOW OyepHBIH OIOK AT MHBEPTHUPOBAHUS U BbIBONA JAHHBIX, MMOJYYEHHBIX
¢ OJ10Ka BTOPOIA 3aIlENKH;

[00018] Onok mepBoii 3amienku, OJOK BTOPOH 3aIleNKH W BBIXOXHOW OydepHbiii Oiok
MOCJIEI0BATENILHO COEAMHEHBI B LIEMIOUKY MEX]y BXOAHBIM BBIBOJIOM U BBIXOAHBIM BBIBOIOM;
[00019] npuyem BbIXON OOKAa BTOPOM 3AINENKH MOKET MPUHUMATH COCTOSTHUSI C BBICOKHUM
YPOBHEM, HU3KUM YPOBHEM U BBICOKUM BBIXOAHBIM HMIIEIAHCOM C IIOMOIIbIO €IMHCTBEHHOTO
3JIEMEHTA MOJ YIIPaBJIeHHEM CUTHAJIOM CUHXPOHM3ALINH.

[00020] D-tpurrep ¢ AMHAMHYECKUM YIIPABIEHUEM, OTIIMYAIOIIHIACS T€M, 4TO OJIOK BTOPOM
3aIENKH SBJSIETCS. TPUCTAOUIIBHBIM HHBEPTOPOM.

[00021] D-tpurrep ¢ AWMHAMHYECKUM yIpaBlI€HUEM, OTIMYAOIIMNACA TeM, UTO
TPUCTAOMIIBHBIA WHBEPTOP IOMONHUTENBHO comep:kut nepsbiii P-MOII Tpan3ucrop, Bropoit
P-MOII tpan3ucrop, nepsbiii N-MOII Tpansuctop u Bropoit N-MOII tpan3ucrop, KoTopbie
MOCJIEI0BATENIbHO COEANHEHBI B 1IeMb MEKAY LIMHON NUTaHUs U 3eMJIe.

[00022] D-tpurrep ¢ quHaAMHYECKUM YIIpaBJI€HHUEM, OTIMYAIOLIUIICS TeM, UTO MepBblid P-
MOII tpansuctop u Bropoit N-MOII TpaH3ucTOp BBINOIHSIOT YIIpaBI€HHE KJIIOUOM COMIACHO
CUTHAJIy CHHXPOHHM3ALMUM, TMPUYEM CHTHAJbl CHUHXpOHM3aluu st nepsoro P-MOII
Tpansuctopa u sroporo N-MOII Tpan3zucropa HHBEpTUPOBAHBI.

[00023] D-tpurrep ¢ AuHAMHYECKUM YIpaBieHHEM, OTJIMYAIOIIUNICA TeM, 4TO BTOpol P-

MOII Tpansuctop u nepselii N-MOII TpaH3uCTOp BBINOJHSIOT YNPAaBIEHHE KJIFOUOM



COIIACHO CUTHAly CUHXPOHHM3aLUH, MPUYEeM CUTHaNIbl CUHXpOHu3auuu ans sroporo P-MOIT
Tpansuctopa u nepsoro N-MOII Tpan3ucropa HHBEpTUPOBAHBI.

[00024] D-tpurrep ¢ IMHAMUYECKUM YTMPABICHUEM, OTIMYAIOIIMICS TEeM, 4TO B OJIOKE
BTOPOH 3aIleNKU HCIONB3YIOTCS MPUOOPHI ¢ HU3KOH YTEUKOW W/WIK B BBIXOTHOM OydepHoM
OJIOKe UCTIONTB3YIOTCSI MPUOOPHI ¢ BEICOKMM MTOPOTOBBIM HATIPSIKEHUEM.

[00025] D-tpurrep ¢ IMHAMHYECKHUM YIPABJICHUEM, OTJIMUYAIOIIUICS TEM, YTO B Ka4€CTBE
nepsoro N-MOII tpansucropa u sroporo N-MOII TpaH3ucTopa UCHOIB3YIOTCS TPAH3UCTOPbI
C HU3KUM TOKOM YTEUKH.

[00026] D-tpurrep ¢ OUHAMHYECKHUM YIPaBICHUEM, OTJIMYAIOIIMICSI TEM, YTO OH
JOTIOTHUTEIBHO CONEPIKUT OJIOK TMOJIOKUTEBHON OOpaTHOW CBSI3M JJII MHBEPTUPOBAHUS
JAHHBIX ¢ BBIXOJHOTO BBIBOJAA U MEPEau JaHHBIX HA BBIXOMHOH Oy(hepHbIi OJIOK.

[00027] D-tpurrep ¢ AWHAMHYECKHM VIIPABJIEHUEM, OTIUYAOIIMICS TeM, 4YTO OJIOK
TIOJIOKUTENIbHOW OOpaTHOW CBSI3M SIBJISIETCS] MHBEPTOPOM, TOAKJIFOUEHHBIM MapaijieIbHO K
IBYM CTOpPOHAM BBIXOTHOTO Oy(hepHOro OoKa.

[00028] D-tpurrep ¢ IMHAMUYECKUM YTMPABICHUEM, OTIMYAOIIMICS TEeM, 4TO B OJIOKE
MIEPBOH 3aIENIKH HCIIONb3yeTCst OJIOK 3aIEPIKKH.

[00029] D-tpurrep ¢ AUHAMHUYECKHUM YIPABJICHHEM, OTIMYAIOIIHUICI TEM, YTO BBIBOX
CUTHAaJIa CUHXPOHM3AINK TOAKIIOUEH K Oyepy CHHXPOHU3AIMH, UCIONB3YIOEMY OJIOKH C
HU3KHUM MTOPOTOM.

[00030] D-tpurrep ¢ IMHAMHUYECKUM YIIPABICHHUEM, OTIIMUYAIOIIUICS TEM, YTO MHOXKECTBO
D-Tpurrepos ¢ TMHAMHYECKUM YTPABJICHUEM COCIUHEHBI MapaJIJIETbHO.

[00031] TIlpumenenue D-tpurrepa ¢ TMHAMHUYECKUM YIIpPaBI€HUEM COIVIACHO HACTOSIIIEMY
M300PETEHNI0O MOXKET CHHU3UTh IUIOLIagb MHKpPOCXeMbl mpuMepHO Ha 30%, TeM caMbIM
CHIDKass CTOMMOCTb TIPOM3BOJICTBA MHUKPOCXEMbI W YBEJIHYMBAs KOHKYPEHTOCIOCOOHOCTH
u3nenus. B nepcnekTuse pa3putus Takod D-Tpurrep ¢ AMHAMUYECKUM YIIPABICHHUEM MOKET
3aMeHUTh D-Tpurrep B 1U(PPOBON JIOTHKE JUIs YHOPOIIEHUS TpoIecca MOHTaxKa
SNIEKTPONPOBOAKA B KOMIIOHOBKE Mpomeccopa oOpaOOTKM MaHHBIX, CHU3HTH CIIOKHOCTH
MPOEKTUPOBAHUSI, U YIYYIINTh SKCIUIyaTallHOHHBIE TApPaMeTPbl, TEM CaMbIM IOJyUUB
MPEUMYILIECTBO IO TUIOLIAAHN U TI0 YBEJIMUEHUIO TIPAKTHYHOCTH.

[00032] Jlns naydmmed peajw3aluu LEIH B HACTOSIIEM W300pPETEHUH IOMOJNHUTEBHO
npeasioXkeH OOk oOpabOTKH MaHHBIX, COAEPIKALIUI CXeMy YIpaBieHus, pabodyr Cxemy U
MHOXKECTBO COEIUHEHHBIX APYT C APYroM D-TpUTrTepoB ¢ OUHAMHYECKHUM YIIPABICHHUEM,
npuueM D-Tpurreppl ¢ AWHAMUYECKUM VIIPABJICHUEM 3TOTO MHOXKECTBA COEIUHEHBI

MOCJEA0BAaTeIbHO  W/WIM  MapajielbHO, I@pUYeM BO MHOXecTBe D-Tpurrepos ¢



OUHAMHYECKUM YIPABICHUEM HCIOJNB3YIOTCA JtoOble D-Tpurrepsl ¢ IUHAMUYECKUM
yIPaBJICHUEM.

[00033] Jlns naydmmed peajuw3aluu LEIH B HACTOSIIEM HW300pPETEHUH IOMOJNHUTENBHO
NpeJIoKeHa MUKPOCXeMa, cofep:kaias JJrodoi u3 6J10KoB 00pabOTKH TaHHBIX.

[00034] Jlns naydmmed peanuw3aluu LEIH B HACTOSIIEM HW300pPETEHUH IOMOJNHUTENBHO
NPEeIOXKEeHA IJ1aTa X3UIMPOBAHUS Ul BBIYMCIMTENBHOTO YCTPOMCTBA, CoAepIKaliast 0y
U3 MUKPOCXEM

[00035] Jlns naydmmed peajw3aluu LEIH B HACTOSIIEM HW300pPETEHUH IOMOJNHUTENBHO
NPEJIOKEHO BBIYUCIUTEIBHOE YCTPOWCTBO, coaeprkaiiee Iuiary OJOKa INUTAHHSA, IUIaTy
yOpPaBIEHUs, COSTUHUTENbHYIO TJIaTy, PAAraTop W MHOXKECTBO IJIAT XAIIUPOBAHHUS, MPUIEM
IUlaTa yIpaBJIeHUs] TOAKIIOYEHA K IUIaTaM X3IIHMPOBAHUS Yepe3 COCAMHHTENbHYIO IUIATy,
BOKPYT IUIAT X3LIUPOBAHUS MPEAYCMOTPEH Paguarop, a IJara OJOKa MUTAHUS BBITOJHEHA C
BO3MOJKHOCTBIO TIO/1aBaTh MUTAHUE HA COENUHUTEIBHYIO TUIATY, TUIATy YIIPABJIEHHS, PaIuarop
W IJIaThl XOUIMPOBAHWS, TPUYEM IjlaTa XJIIUPOBAHUS SIBJSIETCS JIIOOOH W3 Tuiar
X3IIUPOBAHUSI.

[00036] TlpumMeHeHUEe BBIYUCIUTENBHOIO YCTPONCTBA HACTOAIIETO H300PETEHUS MOMKET
Jy4ille COKOHOMUTH IUIOIIATb MHUKPOCXEMbI, CHU3WTh CTOMMOCTb TPOHM3BOACTBA, U
JOTIOTHUTEIBHO CHU3UThH MOIITHOCTD, TOTPEOIISIEMYIO BBIYUCITUTEIbHBIM YCTPOUCTBOM.
[00037] J[lanee B 5TOM IOKyMEHTE NOAPOOHO OMUCAHO HACTOSINEE H300pPETeHHe CO
CCBUIKAMH Ha MpuJiaraemMble GUrypbl U MOAPOOHBIE BAPUAHTBI OCYIIECTBICHHUS, HO HACTOSIIIEE
n300peTeHNe He OTPAaHIUYEHO 3THUM.

[00038] B onmcanuu u B myHKTax (OpMyNbl W300pETEHUs] I YKa3aHUS KOHKPETHBIX
KOMITOHEHTOB HCITOJIb3YIOTCSI KOHKPETHBIE TepMUHBI. CHeMaluCThl B TOW 00aCTH TEXHUKU
JOJUKHBI TOHMMAaTh, YTO HM3TOTOBHUTENb MOXKET NaTh APYroe Ha3BaHUE TOMY K& CaMOMY
KOMITOHEHTY. B omucanuu u B MyHKTax (popMysbl U300peTEeHUs] KOMIIOHEHTHI Pa3IMYar0TCs
APYT OT APYyTa MO UX PA3IMYHBIM (PYHKIHSIM BMECTO HUCTIOIB30BAHMS PA3JTUYHbBIX HA3BAHUM.
[00039] CnoBa «COCTOMT HM3» U «BKJIFOYAET», HCIONB3YEMble BO BCEM OINMHCAHWU U B
MOCHIEAYIOMUX MyHKTaX (GOPMyIIbI H300pEeTeHHUS, SIBJISTFOTCS HEOTPAHMYHBAIOIIUMU CIIOBAMH U
UX CIIeNyeT MOHUMATh KaK «BKJIOYAET, IOMUMO Ipodero». Kpome Toro, «coemquHeHne» 31ech
BKJIFOUAaeT B ceOsi JI0ObIe CPEeACTBA MPSIMOTO WIIM KOCBEHHOTO 3JIEKTPUYECKOTO COENUHEHHUS.
KocBeHHbIE CpeacTBa 3JEKTPUYECKOTO COSAMHEHUs BKJIIOYAIOT B ceOsl COCOUHEHHE uepes

Apyrue yCTpONCTBa.



KpaTtkoe onucanue ¢puryp

[00040] Ha ¢ur. 1 nokaszana ynpouieHHas cxema D-Tpurrepa ¢ monoxureabHoH oOpaTHON
CBSI3BIO MIPOTOTHIIA.

[00041] Ha ¢ur 2 mnokasaHa ympolleHHas cxema D-Tpurrepa ¢ JIUHAMUYECKUM
yIPaBJIEHUEM ITPOTOTHIIA.

[00042] Ha ¢ur 3 mnokasaHa ynpouieHHas cxemMa D-Tpurrepa ¢ JIHHAMHUYECKUM
yIPaBJIEHUEM COTJIACHO HACTOSLIEMY M300PETEHHUIO.

[00043] Ha ¢ur 4A mnoka3aHa yIpoIIeHHas cxema D-Tpurrepa ¢ JWHAMHYECKUM
yIpaBJIEHUEM OHOTO BapHAHTA OCYIIECTBICHUS HACTOSLIETO U300 pETEHHS.

[00044] Ha ¢ur 4B mnoka3ana ympolueHHass cxema D-Tpurrepa ¢ JWHAMHYECKUM
yIpaBJIEHUEM JPYTroro BAPHAHTA OCYINECTBICHUS HACTOALIETO H300PETEHUsI.

[00045] Ha ¢ur. 4C nokazaHa ynpoIIeHHas CXeMa U3MEHEHHOTO BapUaHTa OCYIIeCTBICHUS
D-tpurrepa ¢ AMHAMUYECKHUM YIIPABJIECHHEM COIIacHO (ur. 4A.

[00046] Ha ¢ur. 4D nokazaHa ynpoIlIeHHast CXeMa U3MEHEHHOTO BaApUAHTA OCYIeCTBICHUS
D-tpurrepa ¢ AMHAMUYECKHM YIIPaBJISHHEM COrIacHo ¢ur. 4B.

[00047] Ha ¢ur. 5A mnokasaHa SKBHBAJCHTHAs VIPOIIEHHas cxema D-Tpurrepa c
OMHAMUYECKHUM YTPABJIEHHEM HACTOSIIETO N300PETEHUs IPH 3aIUCH TaHHBIX.

[00048] Ha ¢ur. 5B mnokasaHa SKBHBAJCHTHAs YIPOIIEHHAas cxema D-Tpurrepa c
IMHAMUYECKHUM YTPABJIEHHUEM HACTOAIIETO H300PETEHHUs B COCTOSIHIY XPAHEHHUS TaHHbBIX.
[00049] Ha ¢ur. 6 noka3aHa BpeMeHHas auarpamMma D-Tpurrepa ¢ JMHAMHUYECKUM
yIPaBJIEHUEM COTJIACHO HACTOSLIEMY M300PETEHHUIO.

[00050] Ha ¢ur. 7 nmokasaHa ympoieHHas cxema Onoka oOpabOTKM HaHHBIX COINIACHO
HACTOALIEMY H300PETEHHIO.

[00051] Ha ¢ur 8 mokazaHa ympoIIEeHHAs CXeMa MHUKPOCXEMbI COMIACHO HACTOSIIEMY
U300pETEHHIO.

[00052] Ha ¢ur 9 nokasaHa ympolIeHHAas CXeMa IUIaThl X3IIUPOBAHHUS COTJIACHO
HACTOALIEMY H300PETEHHIO.

[00053] Ha ¢ur. 10 nokazaHa ynpoliieHHasi cCXeMa BIYUCIUTEIHHOTO YCTPOMCTBA CONIACHO

HACTOALIEMY H300PETEHHIO.

HO}.‘IDOﬁHOC PACKpPbLITHE NnpeaAnoO4YTHTEIbHbIX BAPDUHAHTOB OCYHICCTBJICHUSA

HACTOSAIIEr0 H300peTeHH

[00054] IlpuHumn CTPYKTYpBHl M NPUHOMIT PabOThl HACTOALIETO H300peTeHHs MOmpOOHO

OTMCAaHbI 1ajiee CO CChUTKAMH Ha MPHIIOKEHHbIE (PUTYPBI.



[00055] Ha ¢ur. 3 mnokasaHa ympolleHHas cxema D-Tpurrepa ¢ JUHAMUYECKUM
yIpaBJIeHHEM COMIAaCHO HacTosimemMy n3oOpereHuro. Kak mokasano Ha ¢ur. 3, D-tpurrep 400
C IMHAMUYECKUM yTipaBiieHneM obpa3osaH OokoM 401 mepsoii 3amenku, 61okom 402 Bropoit
3aIleIKU U BBIXOMHBIM OydepHbiM OiokoMm 403. biok 401 nepsoii 3amenku, 010k 402 Bropoii
3aIIeIKU U BBIXOMHOU OydepHblit 6ok 403 mocieqoBaTelbHO COSAMHEHBI B HETIOUKY MEKIY
BXOIHBIM BbIBooM 404 u BbeIxoaHbIM BbIBOAOM 405 D-tpurrepa 400 ¢ auHamMuueckum
yIpaBiIeHUEM.

[00056] IlepBriii BapuaHT OCYIIECTBICHHUS:

[00057] Ha ¢ur 4A mnoka3aHa yYIpoOIIeHHas cxema D-Tpurrepa ¢ JWHAMHYECKUM
yIpaBJIEHUEM OHOTO BapHAHTA OCYIIECTBICHUS HACTOSLIETO U300 pETEHHS.

[00058] Kaxk nokaszano Ha ¢ur. 3 u Ha ur. 4A, 6ok 401 nepsoii 3amenku D-tpurrepa 500
C JMHAMHUYECKUM yIpaBleHUEM sBiseTCcs MnepenarouHbiM BeHTwieMm 501, npuuem
nepenarouHelii BeHTHSIb 501 oOpasyer aHaNOroBBIM KIFOY, YIPABISIEMbIH CHUTHAJAMU
CUHXPOHHU3ALNH, JJI 3TOTO UCIONB3YyeTCs napaienbHoe coequnenne P-MOII tpansucropa
506 u N-MOII tpanzucropa 507. Onna cropoHa nepenarouHoro Bentmwisa S01 noncoeanHeHa
K BXxonHOMy BbiBOny 504 D-tpurrepa 500 ¢ guHamMHuYeCKUM yIpaBlEeHUEM, BBIBOJ 3aTBOpa
508 P-MOII Tpansucropa 506 ynpasnsiercsa curHaioMm cuaxponmsauun CLKP, a BwiBOx
3arBopa 509 N-MOII Tpansucropa 507 ynpasmsiercst curHajiom cuaxpoHusauun CLKN,
kotopbiit Haxoautcst B potuBodaze ¢ CLKP. Korna CLKP umeer Bbicokuii yposerb, CLKN
umeer Huskuil yposeHb, U P-MOII Ttpansucrop 506 u N-MOII Tpansuctrop 507
nepeaaroyHoro BeHTWJIs 501 3akpeIThl, nepeaarodHblii BeHTUSIb 501 3aKphIT, U JaHHbIE C
BXOIHOTO BbIBONA 504 Hemb3sl mepenaTh Ha BTOPYIO CTOPOHY NepenaTrodHoro BeHTmst S01, Tak
YTO JaHHbIC B NepBOM y3iie S50 Ha npyroi cTopoHe nepenaToyHoro BeHTu st S01 3anoMHEeHbI
u yaepxuparoTcsa B ucxogHoM coctosiHuu. Korma CLKP umeer Huskuilt yposenb, CLKN
umeer BbicOKuNl ypoBeHb, U P-MOII Tpansucrop 506 u N-MOII Tpansucrop 507
nepeaaroyHoro BeHTWIsA 501 OTKpbITHI, nepenaroyHblii BeHTWSIb 501 OTKpBIT, U AaHHbIE C
BXOAHOTO BbIBOZAa 504 MOryT ObITh mepenaHbl Ha BTOPYIO CTOPOHY MEPENaTOYHOrO BEHTHIIS
501 uepe3 mepemarouHblii BeHTUNnb 501, Tak 4TO HaHHbBlE B nepBoM y3ue 550 Ha npyroi
CTOpPOHE NepeAaToyHoro BeHTHNs 504 mepe3anmuchlBalOTCS B Te€ K€ CaMble JaHHbIE, KaKk Ha
BXOJITHOM BbIBOJIE 504.

[00059] Kaxk nmokaszano Ha ¢ur. 3 u Ha ur. 4A, 6ok 402 Bropoii 3amenku D-tpurrepa 500
C JAWHAMUYECKHM VIPABICHUEM SIBISIETCS TPUCTAOWIBHBIM HHBepTOpoM 502, mpudem
TpucTtabmnpHbeli uHBepTOp 502 comepxkut P-MOII tpamsucroper 510, 511 u N-MOII

tpanzuctopel 512, 513. N-MOII Ttpamsucroper 512, 513 sBnsroTcst mpubopaMu ¢ HHU3KOH



yreukoi. Onektponnl 3arsopa P-MOII Ttpansuctopa 511 u N-MOII Tpansucropa 512
COEAMHEHBI BMECTE M 00pa3yrOT BXOJHON BBIBOJ TPHCTAOMIbHOrO MHBepTOpa S02. Dnekrpon
ucroka P-MOII Tpansucropa 510 noacoenuHeH k muHe nutadus VDD, a anekTpoa ucToka
N-MOII Ttpansucropa 513 mnoacoenunen k 3emse GND. Onextpomsr croxka P-MOII
tpansuctopa S11 u N-MOII Tpansuctopa 512 coenuHeHbl BMeCTe U OOpa3yrOT BBIXOTHOM
BBIBOZ TpucrabuipHOro wuHBepropa 502. Dnextpon wucroka P-MOII Tpansucropa 511
nojcoennHeH K snektpony croka P-MOII tpamsucropa 510, a snektpox ucroka N-MOII
TpaHzucTopa 512 noacoenuneH k snekrpony croka N-MOII tpansucropa 513.

[00060] BeBox 3arBopa 514 P-MOII Tpansuctopa 510 ympasisieTcss CHUTHAJIOM
cunxponuzaimmn CLKN, a BeiBog 3arBopa 515 N-MOII Tpansuctopa 513 ympasnsiercs
curHaioM cubaxponuzauuu CLKP, oHM HCMONB3yrOTCS B Ka4decTBE BBIBOAOB YIIPABICHUS
CHUHXPOHM3AIMEH TpUCTaOMIbHOTO HHBEpTOpa S02.

[00061] Korma CLKP umeer Huskuit yposenb, CLKN numeer Bbicokuil yposens, u P-MOII
tpansuctop 510 u N-MOII Tpanzucrop 513 oba HaxXoAsITCS B 3aKPBITOM COCTOSIHUH, a
TpUCTAOMIBHBIA HHBepTOp 502 HAXOIUTCS B COCTOSIHUM BBICOKOTO HMMIIENAHCA, TaK YTO
JaHHble C TMepBoro ysna 550 He MOryT mpoiTh uepe3 TpucTaOuMIbHBIN HHBepTOp 502, H
JaHHBbIE BTOPOTO y3Jjia 551 3aroMHEHbI U YAEPKUBAKOTCA B UCXOMHOM COCTOSIHUU, TEM CaAMbIM
peann3yeTcst peXKuM PEerucTpa JaHHbIX.

[00062] Korna CLKP umeer Boicokuii yposenb, CLKN umeer Huskuil yposens, u P-MOII
tpansuctop 510 u N-MOII tpansucrop 513 o6a Haxomsarcss B OTKPBITOM COCTOSIHHH, a
TpucTaOMIBbHBINA HHBEpTOpa 502 paboTaeT U MHBEPTUPYET AaHHBIE BXOTHOTO BBIBONA, TAK YTO
naHHble ¢ mepBoro ysna 550 MHBEPTUPYIOTCA M BBIBOAATCA Ha BTOpoH y3en 551 nns
repe3anyucu JaHHBIX BO BTOPOM y3ie 551.

[00063] Kaxk nokaszaHo Ha ¢ur. 3 u Ha ¢ur. 4A, BerxogHOH OydepHbIii 6ok 403 sBIsETCS
uHBepTOpoM 503 1711 HOBOTO WMHBEPTHUPOBAHMS MAHHBIX, MOJYYEHHBIX C TPUCTAOMIBHOTO
uHBepTopa 502, Tak 4YTO 00pa3yIOTCs JaHHBIE C OAMHAKOBOU (Da30ii ¢ JAHHBIMU Ha BXOTHOM
BeIxone 504 D-tpurrepa ¢ MHAMUYECKHM YIPABICHUEM, U JAHHBIE BBIBOISATCS HA BBIXOOHOU
BeiBOL S505. Bmecre ¢ Tem BeIxOmHOW OydepHbiii Omox 403 MOXET Takke YIydLINTb
BO3MOJKHOCTH Oy(hepH3anny JaHHBIX, U B HHBEpTOpe 503 MCONb3ytoTCs MPUOOPHI C BHICOKUM
MIOPOTOBBIM HAIPSKEHUEM.

[00064] Bropoii BapuaHT OCYIIECTBICHUSA:

[00065] Kaxk nokaszano Ha ¢ur. 3 u Ha ¢ur. 4B, 6mok 401 nepsoii 3amenku D-tpurrepa 600
C IWHAMHYECKHUM VIPABICHHUEM SIBISIETCSl TEpPeNaroYHbIM BeHTwieM 601, mnpudem

nepenarodHbiii BeHTWSIb 6001 oOpasyer aHAJOroBBIH KITFOY, YMPaBISIEeMbId CUTHAJIAMU



CUHXPOHHU3ALNH, JJI 3TOTO UCIONB3YyeTCs napaienbHoe coequnenne P-MOII tpansucropa
606 u N-MOII tpanzucropa 607. Onna cropoHa nepenarouHoro Bentmwiisa 601 noncoeanHeHa
K BXOnHOMY BbiBOny 604 D-tpurrepa 600 ¢ guHamMHuYeCKHUM yIpaBlI€eHUEM, BBIBOJ 3aTBOpa
608 P-MOII Tpansucropa 606 ynpasnsiercsa curHaioMm cuaxpoHmsauun CLKP, a BwiBOx
3arBopa 609 N-MOII Tpansucropa 607 ynpasmsercs curHajiom cuaxpoHusauun CLKN,
kotopbiit Haxoautcst B potuBodaze ¢ CLKP. Korna CLKP umeer Bbicokuii yposerb, CLKN
umeer Huskuil yposeHb, U P-MOII Ttpansucrop 606 u N-MOII Tpansuctop 607
nepeaaroyHoro BeHTW st 601 3akpbIThl, MepeAaTOYHBbI BEHTWIb 3aKpbIT, W JaHHbIE C
BXOIHOTO BbIBONAa 604 Hemb3s mepenaTh Ha BTOPYIO CTOPOHY MepenaTrodHoro BeHTmst 601, Tak
YTO JaHHbIE B IIepBOM y3iie 650 3aIOMHEHBI U YAEP>KUBaIOTCsl B UCXOAHOM cocTossHuU. Korna
CLKP umeer nuskuii yposeb, CLKN nmeer Boicokuii yposens, 1 P-MOII tpansuctop 606 u
N-MOITI tpanzuctop 607 nepenarouHoro BeHTHISI 601 OTKPBITHI, epeaaTouHbIi BeHTUIb 601
OTKpPBIT, M JaHHbIE C BXOAHOro BbiBoga 604 BBIBOIATCS HA OPYIYHO CTOPOHY Hepes
nepeaaroyHblii BeHTUIb 601, Tak 4TO aHHBIE B TepBoM y3je 650 rnepe3anucriBaloTCs B TE JKe
caMble JaHHbIE, KAK Ha BXOAHOM BhiBOAEe 604.

[00066] Kaxk mokasano Ha ¢ur. 3 u Ha ur. 4B, 610k 402 Bropoii 3amenku D-Tpurrepa 600
C JAWHAMUYECKHM VIPABICHUEM SIBISIETCS TPUCTAOWIBHBIM HHBepTOpoM 602, mpudem
TpucTabmipHbIi uHBepTOp 602 comepxkut P-MOII Ttpamsucroper 610, 611 u N-MOII
tpanzuctopel 612, 613. N-MOII Ttpamsucroper 612, 613 sBnsroTcst mpubOpaMu ¢ HU3KOH
yreukoi. Onektponsl 3arsopa P-MOII Ttpansuctopa 611 u N-MOII Tpansucropa 613
COEAMHEHBI BMECTE M 00pa3yrOT BXOJHON BBIBOJ TPUCTAOMIbHOrO MHBepTOpa 602. DnekTpon
ucroka P-MOII Tpansucropa 610 noacoenuHeH k muHe nutadus VDD, a anexkTpoa ucToka
N-MOII Ttpansucropa 613 mnoacoenunen k 3emse GND. Onextpombr croxka P-MOII
tpanzucropa 611 u N-MOII tpansucropa 612 coequHeHbl BMECTe U OOPa3yIOT BBIXOTHOH
BBIBOZ TpucrabuipHOro wuHBepTopa 602. Dnextpon wucroka P-MOII Tpansucropa 611
nojcoennHeH K snektpony croka P-MOII tpansucropa 610, a snektpox ucroka N-MOII
TpaHzuctopa 612 noacoenuneH k snekrpony croka N-MOII tpansucropa 613.

[00067] BeBox 3arBopa 614 P-MOII Tpansuctopa 611 ympasisieTcss cuUrHajiaom
cunxponuzaimmn CLKN, a BeiBog 3arBopa 615 N-MOII Tpansucropa 612 ynpasnsiercs
curHajgoM cunxponuzauuu CLKP, oHu ucnonp3yroTcss B KauecTBe BBIBOIOB YIPaBIEHUS
CHHXPOHM3AIMEH TPUCTaOMIBHOTO HHBEpTOpa 602.

[00068] Korna CLKP umeer Huskuit yposenb, CLKN umeer Bbicokuil yposens, u P-MOII
tpanzucrop 611 u N-MOII Tpansuctop 612 o6a HaxomsTCss B 3aKPBITOM COCTOSIHUH, a

TpUCTAOMIBHBIA HHBEpTOp 602 HAXOIUTCS B COCTOSIHUM BBICOKOTO HMMIIENAHCA, TaK YTO
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IaHHble C TepBoro ysna 650 He MOryT mpoiTh uepe3 TpuCTaOMIBHBIA HHBepTOp 602, H
JaHHBbIE BTOPOTO y3ya 651 3aroMHEHBI U YAEPKUBAKOTCA B UCXOAHOM COCTOSIHUU, TEM CaAMbIM
peann3yeTcst peXKuM PEerucTpa JaHHbIX.

[00069] Korma CLKP umeer Bbicokuil yposenb, CLKN umeer Huskuil yposens, 1 P-MOII
tpansuctop 611 u N-MOII Tpansuctop 612 oba HaxomsTCs B OTKPBITOM COCTOSIHHH, a
TpucTabmIbHBIA HHBEpTOpP 602 padoTaeT U MHBEPTUPYET AAHHBIC BXOXHOIO BBIBONA, TAK YTO
naHHble ¢ mepBoro ysna 650 MHBEpPTUPYIOTCA M BBIBOAATCA Ha BTOpoH y3en 651 nus
repe3anycu JaHHBIX BO BTOPOM y3iie 651.

[00070] Kaxk nokaszano Ha ¢ur. 3 u Ha ¢ur. 4B, BeIxonHOM OydepnsIit Onok 403 sBuseTcs
uHBepTOpOoM 603 IJI1 HOBOTO HMHBEPTHUPOBAHMS MAHHBIX, MOJYYEHHBIX C TPUCTAOMIBHOTO
uHBepTopa 602, Tak YTO 00pa3yIOTCs JaHHBIE C OAMHAKOBOU (Da30ii ¢ JAHHBIMU Ha BXOTHOM
BeIxOne 604 D-Tpurrepa ¢ IMHAMUYECKHM YIPABICHUEM, U JAHHBIE BBIBOISATCS HA BBIXOOHOU
BbIBOZ 605. Bmecre ¢ Tem BeIxOmHOW OydepHbiii Omox 403 MOXET Takke YIy4LINTb
BO3MOJKHOCTH Oy(hepH3annu JaHHBIX, U B HHBepTOpe 603 MCONB3yI0TCS MPUOOPHI C BHICOKUM
MIOPOTOBBIM HAIPSKEHUEM.

[00071] 1I3mMeHeHHBIN NEpBbIN BAPUAHT OCYIIECTBIECHUS

[00072] Ha ¢ur. 4C nokazaHa ynpoIIeHHAas CXeMa U3MEHEHHOTO BapUaHTa OCYIIeCTBICHUS
D-tpurrepa ¢ IuHaAMHYECKUM ynpaBieHueM cormacHo ¢ur. 4A. Paccmorpum ¢ur 3 wu
3ametuM, 4to ¢ur. 4C oTaMyaercs OT MOoKa3aHHOro Ha (ur. 4A BapHaHTa OCYLIECTBICHHS
TeM, 4To Ha ¢ur. 4C D-Tpurrep ¢ TMHAMHYECKUM YIPABICHUEM AONOJHUTENBHO CONEPIKUT
OJIOK MONOXKUTETBHON OOpaTHOHN CBSI3M, MOAKIIOYEHHBIH MapayjIelbHO K JIBYM CTOPOHAM
BbIxomHOTO Oy(epHoro Omoka 403. B 5TOM HM3MEHEHHOM BapHWaHTE OCYIIECTBIIEHUS OJIOK
NOJIOKUTENbHONW 0OpaTHOMN CBSA3H, a UMEHHO HUHBEpTOp 518, cocront m3 P-MOII Tpan3ucropa
516 u N-MOII Tpansucropa 517, npuyueM BXONHOW BBIBOI MHBEpTOpa 518 momcoenuHeH K
BBIXOZTHOMY BbIBOAY HMHBepTopa 503, TO ecThb K BbIXOIHOMY BbiBOAY 505 D-Tpurrepa 500 c
OMHAMUYECKHM YTPABIEHUEM M C TOJOKUTENbHOW OOpaTHOM CBS3BIO, & BBIXOOHOW BBIBOX
uHBepTopa 518 moxcoenuHeH k BXonHOMY BbiBOAy uHBepTopa 503. Korna nanHeie BO BTopom
y3ne 551 pasHbl «1», Beixon uneepropa 503 paBeH «0», P-MOII Tpansuctop 516 oTKpbIT U
oOpa3yeT Lenb 3apsaKu s yIep:KaHus JaHHBIX Ha BTOpOM y3sie 551 B 3HaueHuu «1». Korna
naHHbIe BO BTOpoM y3ne 551 paBHbl «O», Bbixonm uHBepTopa 503 paBeH «1», N-MOII
TpaH3ucTop 517 OTKPBIT U 00pa3yeT LeNb Pa3psSAKH IS YASPKaHUS JaHHBIX HA BTOPOM Y3JIe
551 B 3HaueHuu «0». Kak MOXkHO yBHIETh, HHBEpTOPHI 518 1 503 00pa3yroT KOHTYp 3alleKu
JaHHBIX JJIs1 JIYYIIEro 3alOMHMHAHHs JaHHBIX C BBIXOAHOTO BbIBoma 505 D-tpurrepa c

JUHAMHYECKUM YTPABJICHUEM U C TIOJOKUTEIbHOU OOpaTHOM CBsI3bI0 HA BTOPOM y3ie S51.
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Kpowme Toro, koHTyp oOparHOl cBsi3u, cocrosummii m3 P-MOIT tpamsucropa 516 u N-MOII
Tpanzucropa 517, MOMKEH MMETh MEHBIIUH BBIXOAHOH TOK, YeM OOBIYHAS LEeNb YTCHHS U
3anucH, 9To0bI MOJKHO OBLIO MPABHJIBHO 3aITHCATh HOBBIE JaHHBIE.

[00073] 1I3meHeHHbIN BTOpOI BapHaHT OCYLIECTBICHUS

[00074] Ha ¢ur. 4D nokazaHa ynpoIlleHHas CXeMa U3MEHEHHOTO BapUAHTa OCYIeCTBICHUS
D-tpurrepa ¢ AMHaAMHYECKMM yIpasieHueM comiacHo ¢ur. 4B. Paccmorpum ¢ur 3 nu
3ameTuM, 4to ¢ur. 4D oTiMuaercs OT MOKa3aHHOro Ha ¢ur. 4B BapuaHTa OCYILIECTBICHUS
TeM, 4To Ha Qur. 4D D-Tpurrep ¢ TMHAMHYECKUM YIPABICHUEM AOMOJHUTENBHO CONEPIKUT
OJIOK MONOXKUTETBHON OOpaTHOHN CBSI3M, MOAKIIOYEHHBIH MapayjIelbHO K JIBYM CTOPOHAM
BeIXONHOTO OydepHoro Omoka 403. B 3TOM HM3MEHEHHOM BapUaHTE OCYIIECTBICHHUS OJIOK
TIOJIOXKUTENTbHOW OOpaTHOM CBsI3u, a UMeHHO nHBepTop 618, coctout uz P-MOIT tpan3ucropa
616 u N-MOII Tpansucropa 617, npuueM BXONHOW BbIBOI MHBEpTOpa 618 momcoenmHeH K
BBIXOZTHOMY BBIBOAY MHBepTopa 603, TO ecTh K BbIXOIHOMY BbiBOAY 605 D-Tpurrepa 600 c
OMHAMUYECKHM YTPABIEHUEM M C TOJOKUTENbHOW OOpaTHOM CBS3BIO, & BBIXOOHOW BBIBOX
uHBepTOpa 618 moacoennHeH K BXONHOMY BbIBONY MHBepTOpa 603. Korna nanHeie BO BTOPOM
y3ne 651 paBHbl «1», Beixon uHBepropa 603 paseH «0», P-MOII Tpansuctop 616 OTKpbIT U
o0pasyer Lenb 3apsiiKy U YASpKaHUs JaHHBIX Ha BTOPOM y3inie 651 B 3HaueHnn «1». Korna
naHHble BO BTOpoM y3ne 651 paBHbl «0», Bbixom uHBepTopa 603 paBeH «1», N-MOII
TpaH3ucTop 617 OTKPBIT U 00pa3yeT Lenb Pa3psSAKH A YASPKaHUS JaHHBIX HA BTOPOM y3Jie
651 B 3HaueHuu «0». Kak MOXxHO yBHIETh, HHBEpTOPHI 618 1 603 00pa3yrOT KOHTYp 3aLIETKU
JAHHBIX JJIs JIYYLIEro 3allOMUHAHMs JaHHBIX C BBIXOAHOro BeIBoma 605 D-tpurrepa c
OUHAMHYECKUM YTPABJICHUEM U C TIOJIOKUTEIbHOU OOpaTHOM CBsI3bI0 HA BTOPOM y3ie 651.
Kpowme Toro, koHTyp oOpartHOl cBsi3u, cocrosummii m3 P-MOII tpamsucropa 616 u N-MOII
Tpanzucropa 617, MOMKEH MMETh MEHBIIWH BBIXOAHOH TOK, YeM OOBIYHAS LEeNb YTCHHS U
3anucH, 9To0bI MOJKHO OBLIO MPABHJIBHO 3aITHCATh HOBBIE JaHHBIE.

[00075] Kpome Toro, uro kacaercs D-TpurrepoB ¢ AMHAMHUYECKUM YyIpaBIEHHUEM,
nokasaHHbIX Ha ¢ur. 4A-4D, curnans! cuaxponnzannd CLKP u CLKN moryT ObITh mpsiMo
MOICOEIMHEHBl K CHTHAJaM CHUHXPOHHW3ALMH, a TaKkK€ MOIYT MojaBaTbesi uepe3 Oydep
cuaxponmsarmu. Ecnou curnanel cuaxponusanuu CLKP u CLKN noparotcs depes Oydep
cUHXpOoHM3anuu, Onoku 401 nepsoii 3amenku D-TpUrrepoB ¢ JMHAMUYECKUM YIIPABIEHUEM,
TO ecTh nepenarounble BeHTUIN 501 u 601, mpoekTupyroTes kak 010k 3amep:kku. CKopocTh
YMEHBIIIAETCS 32 CUET MCIIOJIb30BAHUS MTPUOOPOB € BHICOKUM TIOPOTOM, 3JIEKTPUYECKast yTeUKa
U CKOpPOCTb Iepefaddl CHMKAETCs 3a CUeT HCIOJb30BaHUS MAajoro pasmepa, a CKOPOCTb

nepeaain 3aMeaJisI€TCs 3a CUCT HUCIIOJIb30BAHUA KOMIIOHOBKHU C MApa3UTHBIMU PE3UCTOPOM U
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KOHJIEHCAaTOpOM, TaK 4YTO BpeMsi XpaHeHus D-TpurrepoB ¢ AMHAMUYECKUM YIpPaBJIE€HUEM
MOXXHO CHHU3UTb. B COOTBETCTBUH C JPYIMM BapUaHTOM OcCylIecTBieHus, Oydep
CUHXPOHM3AalMU D-TpurrepoB ¢ AMHAMUYECKUM YIIPaBI€HHEM CKOHCTPYMPOBAH Kak
BBICOKOCKOPOCTHOH OJIOK U CONEPIKHT, MO MEHbINEH Mepe, ONWH KacKaaHbIHA OyepHbIH ONOK.
BosmoxHOCTH BO30Y:KIeHUs1 Oydepa YCHIICHBI 32 CYET HCIONb30BAHMS MPUOOPOB C HU3KUM
MOPOTOBBIM HAINpPsDKEHUEM U YBEIHUYEHHs pa3MepoB NpubOopoB. BrimonHena OamaHcHpOBKa
BO3OYXKIEHUs] MEXIy HArpy3kamu, npu4yeM oOIias CKOPOCTb BO3OY)KACHMS YIy4IlIeHa C
MOMOILBIO CXEMBI C MPOAYMAHHO paclpeleeHHON 3aep:KKOIl CUHXPOHU3ALUU, TeM CaMbIM
YMEHbILIEHO BpeMs XpaHeHus: D-TpurrepoB ¢ AMHAMUYECKUM YIPaBICHUEM.

[00076] Cnaenyer ormeruTh, uTO TOKa3aHHbie Ha Qur. 4A-4D D-tpurrepsl ¢
JMHAMHYECKUM YIPABIEHUEM MOXXHO TaKXe MWCIOJIb30BaThb B MapasieIbHOM COEIMHEHUU
cpasy Heckonbkux. Kaxnpiii D-Tpurrep ¢ AMHAMUYECKUM YINPABICHUEM COAEPKUT BXOAHOMN
BBIBOJ] M BBIXOIHOW BBIBOJI W MPHHHUMAET BHEINHHE CUTHAJBI CUHXPOHHU3ALUH depe3 Oydep
CUHXPOHU3aMH, npu 3ToM curHajbl cuaxponmzanuu CLKP u CLKN nogaroTcs k kaxaomy
D-tpurrepy ¢ ITMHAMHYECKUM YIPaBICHUEM rocie Oydepr3anny CUrHAIOB CHHXPOHHU3ALINH.

[00077] [lanee B 3TOM nOKyMeHTe MONPOOHO OOBSICHsIETCS] MPUHIMI padoThl D-Tpurrepa ¢
IMHAMUYECKHUM YTIPABJIEHHUEM COIIACHO HACTOSIIEMY H300pETEHHIO.

[00078] Ha ¢ur. 5A mnokasaHa OSKBHBAJCHTHAs VIPOIIEHHAas cxema D-Tpurrepa c
OMHAMUYECKHM YIPAaBJICHUEM HACTOSIIEro M300pETeHHs MPH 3alMCH TaHHBIX, a Ha ¢ur. SB
MOKa3aHa 3KBHBAJIEHTHAasl YIIPOLIeHHasi cxeMa D-Tpurrepa ¢ IMHAMHUYECKUM YIPABIEHUEM
HACTOALIETO N300PETEHUsI B COCTOSTHUN XPAHEHHUS TaHHBIX.

[00079] Kak moxkasano Ha ¢ur. 4A, 4B, 4C, 4D u 5A, xorma CLKP umeer BwicOKuit
ypoBeHb, a CLKN umeer HU3Kuil ypoBeHb, yNpaBisieMble CUHXPOHHU3aLMel TPaH3UCTOPBI
TpUCTAOMIBHBIX HHBEPTOpPOB 502 m 602 OTKpBITBI M JaHHBbIE, MEpeaaBaeMble uepes
nepenarounbie BeHTW N 501 u 601, 3amuceiBaroTcs B mapasutHbiii koHgeHcaTop 100. Korma
BXOAHbIE NaHHbIE paBHBI «O», P-MOII tpansucropsr 510, 511, 610 u 611 TpucTaOHIBHBIX
uHBepTOpoB 502 M 602 HAXOmATCA B OTKPBITOM COCTOSHUM Uil OOpa3OBaHMs Lerel
NOATIATMBAHUS BBEPX AJIA 3apsiAKU MapasuTHoro koHpeHcaropa 100, Bropeie y3uabl 551 u 651
NPUHUMAIOT BBICOKMI ypOBEHb U JaHHble M3MeHstoTcsl Ha «1». Korma BXonHble naHHbIE
paBHbl «1», N-MOII tpansucroper 512, 513, 612 u 613 TpucrabunpHbx uHBEpTOpOB 502 U
602 HaxomsATCsI B OTKPBITOM COCTOSHUM JJisi OOpasoBaHHs Ierned CTSITUBAHUS BHU3 IS
paspsinku mapasutHoro kongeHcaropa 100, Bropeie y3abl 551 u 651 nmpuHUMAKOT HU3KUN

YPOBEHb U TaHHBIC U3MEHSIOTCS Ha «0».



13

[00080] Kak nokazano Ha ¢ur. 5B, xormna mapasutssiii koHneHcatop 100 3apsokeH, eciu
TpucTtabmnpHble uHBEPTOPbl 502 w 602 mox ympaBiIeHHEM CHTHAJIOB CHHXPOHHU3ALUHU
HAXOISTCSl B COCTOSIHUM BBICOKOTO HMITEIAHCA, MapasuTHbIN koHaeHcatop 100 Gonbime He
3apsiKaeTcsl M JaHHble Ha BTOpPbIX y3iax 551 u 651 nHaxonArcs B cocTosiHuM xpaHeHus. C
APYyroil CTOpOHBI, U3-3a AeicTBus TokoB yreuku N-MOII tpansucropos 512, 513, 612 u 613,
BJEKTPUYECKUM 3apsi[i MOCTEMEHHO CTEKAaeT C MapasuTHOro koHaeHcaropa 100, BbICOKMiA
ypOBEeHb BO BTOPbIX y3max 551 u 651 CTaHOBUTCS HM3KUM YPOBHEM IIOCIE HEKOTOPOTO
nepuofa BPEMEHH, W 3aperuCTPUPOBAHHBIE B Mapa3uTHOM koHaeHcarope 100 naHHbIE
U3MEHSIOTCS € «1» Ha «0», 9TO B UTOTe BbI3bIBAET OIUOKY JAHHBIX.

[00081] TIlpenmonokum, 9YTO CO3MaHHBIA B Mapa3sUTHOM KoHHeHcaTtope 100 snekTpuyuecKkuit
3apsia paBeH Q, eMKOCTh mapasutHoro koHuaeHcaropa 100 pasHa C, a HampshKeHUE MEXAY
IUIACTHHAMU NApa3UTHOIO KOHJIEHCATOpa paBHO V, Torna

[00082] Q=C*WV.

[00083] Ecnu Tok yreuku paBeH IyTeuku, To BpeMsl yTeUKH t paBHO:

[00084] (=Q/Iyreuxu =C * V/Iyreuku.

[00085] Jlns npumeHsieMOro B HACTOSIIEE BpeMs TEXHOJOTUYECKOTO MpoLecca
XpaHsiluecs Ha napasuTHoM koHzaeHcaTope 100 naHHble MOTYT XpaHUTBHCS MPUMEPHO S5 HCEK.
JlpyrumMu cioBaMH, €CJIM XpaHsALIMeCs Ha Mapa3uTHOM KOHAEHCATOpe aHHble MepUOAUYeCcKU
OOHOBJISIFOTCS BO BPEMsI XPaHEHUS HAHHBIX, TO CUTYallMH OIIMOKH JAHHBIX HE BO3HHKHET.
Pabouvast yacToTa MPUMEHSIEMOTO B HACTOSIIIEE BPEMsI BBIYHUCIUTENBHOTO YCTPOMCTBA YacTO
Beitre S00 MI'1, 4TO HAMHOTO MPEBBIIAET HEOOXOMUMYIO YaCTOTy OOHOBJIEHUS JAHHBIX, TAK
yro D-Tpurrep ¢ AMHAMUYECKUM YIPABICHHEM COMIACHO HACTOSIIEMY H300pPETEHHIO MOXKHO
NPUMEHSTh B BBIYHCIUTEIBHOM YCTPOHCTBE, IIPH 3TOM YMEHbIIAETCs KO3 PuumueHT omundok
B PE3yJbTaTe ONEpalHii BBIUUCIUTENBHOTO YCTPONUCTBA, U YIIYUIIAETCs KaueCTBO 00padOTKU
JAHHBIX YCTPONCTBA BHIYMCIEHUS BUPTYaJIbHOM BaJIFOTHI.

[00086] C npyroii cTopoHbl U3-3a BIMSHMS TOKA YTEUKH XPaHSIIUNCA HAa Mapa3sUTHOM
koHneHcarope 100 snekTpudeckuii 3apsii MOCTETIEHHO YMEHBIIAETCS, TAK YTO HANIPSDKEHUS Ha
BTOpPBIX y37ax 551 u 651, xoropble cHadana OyIyT UMETh BBICOKUH YPOBEHb, IMOCTETIEHHO
CHIDKAIOTCSA, & TIOCKOJIbKY HamnpsiKeHHMsl Ha BTOpbIX y3nax 551 u 651 ucnonb3yroTcs Kak
BXOIHbBIC CUTHANBI Jii UHBEPTOPOB 503 u 603, TO MHBEPTOPHI MEPEXOMAT B MOATIOPOTOBOE
otkpbiToe cocrosiHue. Uueepropsr 503 u 603 B mOANOpPOroBOM OTKPBITOM COCTOSTHUH
00pa3yloT Lienb MPOTEKaHUs MOCTOSHHOTO TOKa ¢ muHbl nutanus VDD nHa 3emumro GND,

BBI3BIBAs PE3KOE BO3pACTaHUE MOTPEOIIEMOI MOLITHOCTH.
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[00087] Tak xak B xkauectBe N-MOII Tpanzucropos 512, 513, 612 u 613 TpucTaOUIBHBIX
uHBEPTOPOB 502, 602 UCTIONB3YIOTCS NMPUOOPHI C HU3KOH yTeukol, a B nHBepTopax 503 u 603
UCTIONB3YIOTCS MPUOOPBI C BBICOKMM MOPOTOBBIM HarpspkeHHeM, D-tpurrepst 500 u 600 ¢
OMHAMUYECKHM VIPABICHUEM COIVIACHO HACTOALIEMY H300pETeHUI0 MOTryT 3((EeKTUBHO
yMeHbIUTh TOK yTedku B N-MOII Ttpansuctopax 512, 513, 612 u 613, u cHU3UTH
BO3MOXKHOCTh MHBEpTOpPOB 503 m 603 paborarh B MOAMOPOTOBOM HMHTEPBAJIE, TEM CAMBIM
CHIKasl TOTPEOISIEMYI0 MOIIHOCTh D-TpUITEpOB ¢ TUHAMUYECKUM yIpaBieHHeM. MeTombl
NPUMEHEHUS] TPUOOPOB € HU3KOH YyTEUKOH U MPUOOPOB € BBICOKHM ITOPOTOBBIM HAIPSKEHHEM
MOYKHO HCIIOJIb30BaTh 110 OTAEIBbHOCTH, & TAKXKe MOXKHO MCIOJIb30BaTh OJHOBPEMEHHO.
[00088] Kpome Toro, mnsi D-TpurrepoB ¢ IMHAMHUYECKUM YIPABJIEHHUEM, OCHAIIECHHBIX
OJIOKOM TOJOKUTENbHOW 00paTHOW CBsi3u, Onaronmapst padoTe BBIMONHSIOUINX (YHKLIUIO
MIOJIOKUTENIbHOW OOpaTHOM CBsi3u MHBEpTOpoB 518 M 618, Xpassmuecss Ha Mapa3sUTHOM
koHzaeHcarope 100 maHHBIE MOTYT B INTAaTHOM PEKUME PabOThI XPAHHUTHCS, MOKa HE OyayT
nepe3anyucanbl HOBbIMHU JAaHHbIMU. (ClieloBareNbHO, BO BpeMsl XpaHEHMs] AAaHHBIX HET
HEOOXOOUMOCTH TEPHONUYECKH OOHOBIISATD XPAHSIIMECS HAa Mapa3sUTHOM KOHAEHCATOpe
JaHHbIE, U CUTYAIH OITUOKH JaHHBIX TAK)XKE HE BO3HUKHET.

[00089] Ha ¢ur. 6 mnokasaHa BpeMeHHas auarpamMma D-Tpurrepa ¢ JHHAMHUYECKUM
yIOpaBJIeHHEM COMIACHO HacTosiieMmy u3zobperenuro. Kak mokazano Ha ¢ur. 6, xorna CLKP
uMeeT HU3KUH ypoBeHb, a CLKN umeer BbICOKMI ypOBEHB, OJIOK MEPBOM 3aIUENKH OTKPBHIT,
TaK 4YTO JJaHHbBIE C BXOIHOTO BeIBOAA D mpoxomst yepe3 010k repBoii 3ammenky, a 6J0K Bropoi
3alle]Kd 3aKphIT Uil yAep:kaHWs BBIXOAHOTO cuUrHana D-Tpurrepa ¢ AMHAMHYECKUM
yIpaBJI€HUEM B HCXOIHOM coctossHuH. Ilpm moctymienun Hapacraromiero ¢ponra CLKP
curdan CLKP ckaukom nepexoaut Ha BbiCOKUH ypoBeHb, a CLKN ckaukoMm nepexoaut Ha
HU3KUH YpOBEHb, OJIOK NMEPBOH 3aIENIKH 3aKPbIBACTCS ISl OTCOSAMHEHHUS JaHHBIX, TIOJAHHBIX
Ha BXOHHOHW BbIBOA D, a OJOK BTOpOH 3aINENKH OTKPBIBAETCS U BBIBOAA XPAHSIIUXCS
JaHHBIX BXOAHOro BbiBoAa D Ha BbixopHol BbBoA Q. Kak MOXHO yBUAETh, U3MEHEHUS
COCTOSIHMSI BBIXOJHOTO BbIBOAa D-Tpurrepa ¢ JUHAMHUYECKHUM YIPaBJIEHHEM HACTOSIIEro
HU300peTeHs] MPOUCXOAST MpH mocTyruieHnn Hapactaromero ¢ponta CLKP, zarem CLKP
umeet BbicOkuil ypoeHb, CLKN nMeer HU3kMI ypOBEHb, a COCTOSIHHE BbIXOAAA YAEPKUBAETCS
HEU3MEHHBIM.

[00090] B HacTosiimeM wM300pETEHUH OMOJIHUTENBHO TMpeIIokeH Oyok 00pabdoTku
JaHHBIX, 1 Ha Qur. 7 TOKa3aHa YMPOLICHHAas cxema Oloka OOpaOOTKM MaHHBIX COMIACHO
HacTositeMy m3odperernnto. Kak mokasano Ha ¢ur. 7, 010k 700 00pabOTKH TaHHBIX COOEPIKUT

cxemy 701 ympasnenus, pabouyio cxemy 702 u mHOX)ecTBO D-Tpurrepos 500, 600 ¢
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OMHaMU4ecknM ympasineHneM. Cxema 701 ympaeneHust oOHOBIsieT naHHble B D-Tpurrepax
500, 600 ¢ nuHaMUYEeCKHUM YIIpaBlieHHEM W CUUTBIBaeT AaHHble ¢ D-tpurrepos 500, 600 c
OMHAMUYECKHM yripaBieHHeM. Pabouas cxema 702 BeimmonHseT 0OpaOOTKY CUHUTAHHBIX
JaHHBIX, U 3aTeM pe3yabsraT oOpaboTKu BeIBOAUTCS cxeMoi 701 ympaBieHuUs.

[00091] B HacTostiieM M300pETEHUH TOTOIHUTENBHO MPeIokeHa MUKPOCXeMa, 1 Ha (UL
8 mMoOKa3aHa YIIPOIIEHHAs CXeMa MHUKPOCXEMBbI COIIACHO HacTosmeMy uzobperenuio. Kak
nokasaHo Ha ¢ur. 8, mukpocxema 800 comepxkut Onok 801 ynpaBieHus W OOUH WU
HecKosbko OmokoB 700 obpaborku naHHbIX. biok 801 ynpaBneHHsi BBOIUT AaHHbIE B OJOKU
700 obpaboTku nmaHHBIX, a 0OpaboTaHHBIE HaHHBIE BBIBOASTCS U3 OnmokoB 700 obpaboTku
TaHHBIX.

[00092] B nacrosiimeM M300peTEeHNH AOMOJHHUTENBHO MPEIIOKEHa TUIaTa X3UIMPOBAHUS, U
Ha ¢ur 9 mnoka3aHa YHpPOINEHHas CXeMa IUIaThl XSUIMPOBAHUS COTNIACHO HACTOSIIEMY
u3o0perennto. Kak mokazano Ha ¢wur. 9, kaxnaas u3 mwiar 900 X31mHUpOBaHUS CONEPKUT OTHY
WIIH HECKOJIBKO MHUKpocxeM 800 i BBITIOJIHEHUS ONepannii X3IMHUPOBAaHUs pabOUNX TaHHBIX,
NOCTYMUBIINX C MATHUHTOBOTO TyJIA.

[00093] B mHacTosimeM H300peTeHHH IOMOJHHUTEIBHO TMPEIJIOKEHO BBIYHCIUTEBHOE
YCTPOWCTBO, H  BBIYUCIUTENHOE  YCTPOHCTBO  NPENNOYTHTENBHO  BBIIOJIHEHO €
BO3MOJKHOCTBIO HCITOJIb30BAHMSA JJIsl MAHWHTA BHPTyaJbHOU mu¢poBoil BamoTel. KoHewHo,
BBIYUCIUTENIbHOE YCTPONCTBO TAKXKE€ MOKHO BBINOJIHHUTH C BO3MOMKHOCTBIO BBITTOJHEHUS
MOOBIX JIPYIMX MAacCOBbIX omepauuii, W Ha ¢ur. 10 mnokasaHa ympolleHHas cxema
BBIYUCIUTEIPHOTO YCTPOIMCTBA COIIACHO HacTosimeMy m3oOpeTermio. Kak mokasano Ha ¢ur.
10, kaxaoe U3 BeIMUCIUTENbHBIX yCTpoHcTB 1000 comepxur coeaunurenpHyro muary 1001,
iary 1002 ynpasnenust, paguarop 1003, mmary 1004 Gnoka nUTaHUS U OOHY WM HECKOJBKO
wiat 900 xsmuposanus. [Inara 1002 ynpasnenus noncoenuuena k maram 900 xsmupoBanust
yepe3 coeAuHUTeNnbHy0 miuary 1001, a BOKpyr IuiaT X3IIMPOBaHMs NPEAYCMOTPEH paguarop
1003. Ilnara 1004 Gnoka MHUTaHUS BBIIOJHEHA C BO3MOXHOCTBIO MOAABATh IHTAHUE Ha
coequHuTenbHyto mary 1001, mnmary 1002 ympasnenus, paguarop 1003 u muarer 900
X3LINPOBAHUS.

[00094] Craenyer oTMETUTB, YTO B HACTOSIIEM H300pPETEHUHM OPUEHTAIUS] WJIM B3aUMHOE
PacCIoJIOKEHHE, YKa3aHHOE TEPMUHAMH <«IIONIEPEUHBIN», «IPOAOJIbHBIN», «CBEPXY», «CHU3Y»,
«Ccrepenn», «C3aau», «ClIeBa», «CIpaBa», «BEPTUKAIbHBIN», KTOPU3OHTANbHBIN», «BEPXHUN»,
«HIDKHUH», «BHYTPH», «CHapyXKW» U TMOAOOHBIMH, OTHOCATCS K TOKa3aHHOH Ha (Qurypax
OpPUEHTALMM WJIK B3aHUMHOMY PACIOJOXKEHHIO, U 3TO CHENAaHO TOJbKO C LENbIO OIMMCAHUS

HACTOALICIO 1/1306peTeH1/1$1 " YIIPOIECHUA O6’b$ICHeHI/I$I, a HEC IJId YKa3aHHd WKW NPCAJIOKECHUA,
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YTO YKa3aHHOE YCTPOHCTBO WJIM 3JIEMEHT IOJUKHbI MMETh KOHKPETHYIO OPHEHTALMIO |
JOJDKHBI OBITh YCTAHOBIIEHBI U pabOTaTh B KOHKPETHON OPUEHTALINH, TaK YTO 3TO HE CIEAYET
MIOHUMATh KaK OTPaHHYEHUs! U HACTOSAILETO N300pEeTEeHUs.

[00095] Xors BapuaHTBI OCYINECTBJIECHUS HACTOSLIETO H300pETEeHHsT OBLIM PACKPBITHI
BBILIIE, UX MOXKHO B IIOJJHOM OOBbEME MPUMEHATh B PA3JIMYHBIX OONACTSIX, MPUTOAHBIX IS
HACTOALIETO N300PETEHNs], TAK YTO OHH HE SIBJSIFOTCS OTPAHUYSHUSIMH IS IEPEUNCIIEHHOTO B
ONMUCAHUH W B BapHaHTaxX OCylecTBiIeHus. CrernuantucTel B 3TOH OONACTH TEXHHKH MOTYT
JIETKO peain30BaTh JOTOJTHUTEIbHBIE MOAM(UKAIINKM, TaKk 4TO 0e3 OTKIOHEHHUs OT OOIueil
KOHLIETIINK, ONPENEJICHHOW B TPWIOKEHHbIX TNyHKTax (OPMYJbl H300peTeHHs, H OT
SKBHMBAJICHTHOTO 00BbEMa, HaCTOsilIee U300peTeHHe HE OrpaHUYeHO KOHKPETHBIMHU
napamerpamu 1 (pUrypamu, MOKa3aHHbIMH U OMHUCAHHBIMU 371€Ch.

[00096] J[Ipyrumu cioBaMH, y HACTOSIIETO H300pETEHHs MOTYT TaKXXe CYIIeCTBOBATh
APYTHe pPa3UYHble BAPUAHTHI OCYIIECTBJICHUS, U CHEHHAJHCTHI B 3TOH OONACTH TEXHHUKH
MOTYT BHOCHTb Pa3jIMuHble MOAU(HUKALINN 1 U3MEHEHHUS COIIACHO HACTOSIIEMY H300pETEHHUIO
0e3 OTKJIOHEHMs OT CYIIECTBA U CYTH HACTOALIETO M300PETeHHs, HO TAKHE COOTBETCTBYIOIIHE
MoaU(HUKALUN 1 H3MEHEHUs! OyIyT MPUHAAJIEKATh K 00beMY, 3aIUIIEHHOMY MPHJIOKEHHBIMU

NyHKTaMH (OpMYITbl H300pETeHHUS.

IIpoMbImIeHHASI IPUMEHUMOCTh

[00097] Tlpumenenue D-Tpurrepa ¢ AMHAMHYECKHM VIIPaBICHUEM, a Takxke OJoka
00pabOTKH JaHHBIX, MUKPOCXEMBI, TUIAThl X3UIMPOBAHUS U BBIYUCIUTEIBHOIO YCTPOHCTBA C
€ro MCIIOJIb30BAHUEM COTJIACHO M300PETEHHI0 NMEET CIEAYIOIIHNE MONIe3HbIe S EeKThI:
[00098] wmoxHO CHM3UTH mpuMepHO Ha 30% mioOImanb MHKPOCXEMBI, MOTPEOIIEMYIO
MOILHOCTb U BpeMs 3aAepKKH JIOTMKH, TEM CaMbIM CHHXas CTOMMOCTb MPOH3BOIACTBA
MHKpPOCXEMBbl M YBEJIMYHBAsl KOHKYPEHTOCIIOCOOHOCTh M3fenusi. B mepcrekTHBe pasBUTHS
Takol D-Tpurrep ¢ AMHAMHUYECKUM YIPABICHHEM MOXET 3aMEHUTh D-Tpurrep B 1mdpoBoi
JIOTHKE AJiA YNPOLIEHUs] MpOLecca MOHTa)ka 3JEKTPOIPOBOIKU B KOMIIOHOBKE IpoLiEccopa
00pabOTKU TaHHBIX, CHU3HUTDH CJIIOKHOCTb MPOEKTHPOBAHUS, U YIYUIIUTh 3KCILTyaTallHOHHBIE
napaMeTpel, TEM CaMbIM [OJYYUB MPEUMYIIECTBO M0 IUIOIAAXM U MO YBEJIHYEHHIO

NMPaKTUYHOCTH.
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POPMYJIA U3OBPETEHHUA

1. Tpurrep-3aienka ¢ AMHAMUYECKUM YIIPABIEHUEM, COAEPIKALIUNI:

BXOMHOI BBIBOJ, BBIXOMHOW BBIBOA M, MO MEHbIIEH Mepe, OIWH BBIBOJ CHTHAjA
CHUHXPOHH3ALINY,

OIOK 3alleNku JUIsi COXPAHEHWs JaHHbIX BXONHOTO BBIBOAA U TMEpemavyd ¢
WHBEPTUPOBAHUEM JAHHBIX MO YIIPABJIEHUEM CUTHAJIA CHHXPOHU3ALUH, 1

BBIXOJHON Oy(epHblii OJOK i MHBEPTUPOBAHMS U BBIBOJAA NAHHBIX, MOJYYEHHBIX C
OJIOKa 3alleNKH,

OJIOK 3aIesKu U BbIXOAHOH Oy(epHbIH OJIOK MOCIeNOBATEbHO COCAUHEHBI B LIETIOYKY
MEKIY BXOAHBIM BBIBOJIOM U BBIXOJHBIM BBIBOZIOM,

OTJIMYAIOINIMICS TeM, YTO BBIXOAbI OJIOKA 3aIleJKH MOTYT MPUHUMATb COCTOSIHHS C
BBICOKUM YpPOBHEM, HU3KHM YPOBHEM M BBICOKUM BBIXOIHBIM HMIIENAHCOM C TOMOLIBO

CANHCTBCHHOI'O 3JICMCHTA IO YIIPABJICHUEM CUTHAJIOM CUHXPOHU3ALUU.

2. Tpurrep-3amenka ¢ AMHAMUYECKUM YNPABICHUEM O M. 1, OTIMYAIOIIMICS TE€M, 4TO

OJIOK 3alENKH SBJSIETCS TPUCTAOMIbHBIM HHBEPTOPOM.

3. Tpurrep-3amienka ¢ IMHAMUYECKUM YIPABJICHUEM IO M. 2, OTIMYAKOLIUNCA TEM, YTO
TpUCTAOUIIBHBIN MHBEPTOP AOIOJHHUTENIBHO comep kut nepsoiii P-MOII TpaH3ucTop, BTOpOIt
P-MOII tpanzucrop, nepsbiii N-MOII tpansuctop u sropoit N-MOII TpaH3ucTop, KOTophie

MOCJCAOBATCIIbBHO COCANHEHDBI B LICTIb MCXKAY IMMHOM MTUTAHUS U 3eMJICH.

4. Tpurrep-3amenka ¢ AUHAMUYECKUM YIIPABJICHUEM IO M. 3, OTIMYAKOLIUNCA TEM, YTO
nepsbiii P-MOII Ttpansuctop u BTOopoii N-MOII TpaH3UCTOp BBINOJHSIOT yIpaBieHHE
KJIFOUOM COIVIACHO CUTHAJIy CHHXPOHU3ALUHU, IPUYEM CUTHAJIBI CHHXPOHU3ALUU JJIsl IEPBOTO

P-MOII rpansucropa u sroporo N-MOII tpaH3ucTopa HHBEPTHUPOBAHBL

5. Tpurrep-3amenka ¢ TMHAMUYECKUM YNPABJIECHUEM MO M. 3, OTIMYAIOIIHUICS TEM, UYTO
Bropoil P-MOII Tpansucrop u nepsbiii N-MOII TpaH3uCTOp BBINOJHSIOT yNpaBieHHUE
KJIFOUOM COIIACHO CUTHAJIy CUHXPOHU3ALUK, IPUYEM CUTHAJIBI CHHXPOHU3ALUH AJIsi BTOPOTO

P-MOII tpan3ucropa u nepsoro N-MOII Tpan3ucTopa UHBEPTUPOBAHBI.
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6. Tpurrep-3aienka ¢ JMHAMUYECKUM YIIPABICHHUEM MO M. 1, OTINYAKOIUICS TEM, YTO B
OJIOKe 3aIleNKy UCTIONB3YIOTCSI PUOOPBI ¢ HU3KOH YTEUKOH W/MiM B BBIXOTHOM OydepHOM

OJIOKEe UCTIONB3YIOTCS] MPUOOPHI ¢ BBICOKUM MOPOTOBBIM HAIPSIKEHUEM.

7. Tpurrep-3aienka ¢ JMHAMUYECKUM YIIPABIECHHUEM MO I1. 3, OTJIUYAKOLIUNCS TEM, YTO B
kauectBe nepsoro N-MOII Tpansuctopa u Broporo N-MOII TpaH3ucTopa HCMIOIB3YHOTCA

TPAH3UCTOPBI C HU3KHUM TOKOM YTCHKH.

8. Tpurrep-3amenka ¢ TMHAMUYECKUM YIPABJICHUEM IO II. 1, OTVIMYAIOIIUICS TEM, YTO
JOTOJTHUTENBHO COAEPKHUT OJIOK IOJIOKUTENbHOH OOpaTHOW CBA3H JJs1 MHBEPTHPOBAHMUS

AaHHBIX C BBIXOAHOTO BbIBOJA U MEPCAAYN JaHHBIX HaA BBIXOTHOMU 6y(beprII>i OJI0K.

9. Tpurrep-3aienka ¢ JTMHAMUYECKUM YIIPABJICHUEM IO M. 8, OTINYAIOIIUNICA TEM, UTO
OJIOK MOJIOKUTENBHOH OOpaTHOHM CBSA3U SIBJISIETCS MHBEPTOPOM, MOJKIIOYEHHBIM BCTPEYHO-

HapaulesIbHO K IBYM CTOPOHAM BBIXOHOTO Oy(depHoro 6ioka.

10. D-Tpurrep ¢ qIMHAMUYECKUM YTMPABICHUEM, COIAEPKAIIUN JBA TPUITEPA-3aAIUEIKH C
AUHAMHUYCCKUM YIIPABJIICHHUEM I10 II. l, OTJ]I/I‘I&lOH.II/IﬁCSI TEM, UTO JBa TpUTTCpa-3allCIIKHU C

AUHAMHUYCCKUM YIIPABJICHHUEM COCAUMHEHO ITOCJICAOBATEIIBHO.

11. Bbnok oOpabOTKM MaHHBIX, COAEpKAIUN CXEeMy yIpaBieHHs, pabouyro cxemy H
MHOKECTBO COEIMHEHHBIX IPYr C IPYroM D-TpUITepoB ¢ AMHAMHUYECKUM YIIPABICHHEM,
npudeM D-Tpurrepbl ¢ JAMHAMHYECKHM VIPABICHHUEM 3TOrO MHOXKECTBA COEIMHEHBI
NOCJIEIOBATEIbHO W/WIM  TApaUIeIbHO, TPUYeM BO MHOXECTBE D-TpUITepoB €
IMHAMUYECKUM YIIPABJIEHUEM UCTIONIB3YIOTCS D-TpUrrepsl ¢ IMHAMHYECKUM YIIPABIEHHEM IO

o. 10.

12. Muxkpocxema, conepskamast 6ok 00padorku qansabx mo m. 11.

13. IInata X3mupoBaHus sl BBIYUCIUTENBHOIO YCTPOMCTBA, COAEPIKALIAs MUKPOCXEMY

mom. 12.

14. BeuucnurenbHOE YCTPOWCTBO, COAepiKallee IUlATy OJIOKa MUTaHUs, IUIATY

yYOpaBJ€HUA, COCAUHUTEIIbHYIO TIATY, PaAuaTOp U MHOXKECTBO IUIAT X3LIWPOBAHUA, IPUICM
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IU1aTa YOpPaBJICHUs MOAKIIOYEHA K IUIaTaM XJ3UIMPOBAHMS 4Y€pPe3 COENMHUTENIbHYIO IUIaTy,
BOKPYT IUIAT X3IIUPOBAHMS MPEIYCMOTPEH PanuaTop, a miata OJoKa MATAHUS BBIOJIHEHA C
BO3MOXKHOCTBIO [TOABaTh MUTAHNE HA COCIMHUTEIIBHYIO IJIaTy, IJIaTy YIPABICHUs, PaIUaToOp
U IUIaThl XJLIMPOBAHUS, OTJIMYAKOLIEECs TEM, YTO IjIaTa XJUIMPOBAHMS SIBJSIETCS IJIATOU

X3LIMPOBaHMs Mo I. 13.

15. D-Tpurrep ¢ AUHAMUYECKUM YIIPABICHUEM, COAEPIKALIMUM:

BXOJHOW BBIBOJ, BBIXOJHON BBIBOA M, MO MEHbIIEH Mepe, OJUH BbIBOJA CHUTHaja
CUHXPOHHU3ALNH,

ONOK TepBOM 3aIleNKy AN IMepefavyd MaHHBIX C BXOMHOTO BBIBOAA M COXPAHEHHUs
JAHHBIX MOA YIPABIEHUEM CUTHAJa CHHXPOHU3ALMH,

OJIOK BTOPOM 3alleNIKu JIs1 COXPAHEHUs JTAaHHBIX JJIs1 BBIXOAHOTO BBIBOJA U NEpefaqu
VUHBEPTUPOBAHUEM MAAHHBIX, XPAHIIIMXCS B OJIOKE MEpBOW 3aINeNKH, IMOJ YIPaBJICHHEM
CUTHajla CHHXPOHU3aLUU;, U

OOk mepBOW 3amenky, OJIOK BTOPOW 3alleNnku W BBIXOJHOH Oy¢epHbiii OOk
MOCJIEA0BATENBHO COSMHEHBI B LIENIOYKY MEKAY BXOAHBIM BbIBOAOM U BBIXOAHBIM BBIBOAOM,

OTJIMYAIOIINICS TEM, YTO BBIXOA OJIOKa BTOPOMH 3aIIENIKH MOXKET IPHHUMATD COCTOSIHUS C
BBICOKMM YPOBHEM, HU3KHM YPOBHEM H BBICOKMM BBIXOJHBIM HMIIEJAHCOM C ITOMOIIBIO
€IMHCTBEHHOTO 3JIEMEHTa 0] YIIPaBJIeHHEM CUTHAJIOM CUHXPOHU3ALINY;

BBIXOJl JAHHBIX HA BBIXOAHOM BBIBOJI€ MHBEPTUPOBAH IO OTHOIIEHHUIO K BXOAY JaHHBIX

CO BXOOHOTO BbIBOAA.

16. D-Tpurrep ¢ IMHAMUYECKUM YIPABICHUEM IO M. 15, oTiHyaromuics Tem, 4To OJI0K

BTOpOI\/'I 3alICJIKU ABJIACTCA TpI/ICTa6I/IJ'IbHI>IM HHBEPTOPOM.

17. D-tpurrep ¢ IUHAMHUYECKUM YIPABICHUEM MO 1. 16, OTIMYAIOIIMICS TE€M, 4YTO
TpUCTAOUIIBHBINT MHBEPTOP AOIOIHHUTENIBHO comep kut nepsoiii P-MOII Tpansuctop, BTOpPOit
P-MOII tpan3ucrop, nepsbiii N-MOII tpansuctop u sropoii N-MOII TpaH3ucTop, KOTophie

NMOCJCAOBATCIIbBHO COCANHEHDBI B LICTIb MCXKAY IMMHOM MUTAHUS U 3eMJICH.

18. D-Tpurrep ¢ AWHAMUYECKHUM YIIpPaBI€HUEM MO M. 17, OTIMYANOIIMICS TEM, 4YTO
nepsbiii P-MOII Ttpansuctop u BTopoit N-MOII TpaH3UCTOp BBINOJHSIOT yIpaBieHHE
KJIFOUOM COIIACHO CUTHAJIy CUHXPOHM3ALMU, IPUYEM CUTHAJIbI CUHXPOHHU3ALUU JJIs1 IEPBOTO

P-MOII tpansuctopa u sroporo N-MOII TpaH3ucTopa HHBEPTHUPOBAHBL
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19. D-Ttpurrep ¢ AWHAMUYECKUM YIIPaBICHUEM MO M. 17, OTIMYAOIIMICS TEM, 4YTO
Bropoil P-MOII Tpansucrop u nepsbiii N-MOII TpaH3uCTOp BBINOJHSIOT yNpaBieHHUE
KJIFOUOM COIIACHO CUTHAJIY CHHXPOHHU3ALUH, IPUYEM CUTHAJIBI CHHXPOHU3ALUU AJIsI BTOPOrO

P-MOII tpan3ucropa u nepsoro N-MOII TpaH3ucTopa HHBEPTUPOBAHBL.

20. D-Tpurrep ¢ AMHAMUYECKUM YIIPABIEHUEM IO M. 17, OTIIMYAKOIIUNCA TEM, YTO B
kauectBe nepsoro N-MOII Tpansuctopa u Broporo N-MOII TpaH3ucTopa HCHIOIB3YHOTCS

TPAH3UCTOPBI C HU3KHUM TOKOM YTCHKH.

21. D-Tpurrep ¢ AMHAMUYECKUM YIIPABIEHUEM IO M. 15, oTiM4aromuiicss TeM, 4TO B

OJ10Ke MepBOH 3aLIeNKU UCTIONb3YeTCsl OJIOK 3aePIKKH.

22. D-tpurrep ¢ AUHAMUYECKUM YIIPABJIEHUEM IO M. 21, OTIMYAIOIMNICA TEM, 4YTO
BBIBOJ| CHI'HAJa CHHXPOHM3ALMH MOAKIIOYEH K Oydepy CHHXPOHHM3ALUH, UCIIOJB3YIOLIEMY

OJIOKH C HU3KUM ITOPOTOM.

23. D-Tpurrep ¢ AMHaAMUYECKUM YIIPaBJI€HUEM MO M. 15, OTIMYAOIMICS TEM, 4YTO

MHOXKECTBO D-TpI/IFFepOB C JMHAMHWYCCKHUM YIIPaBJICHUEM COCANMHCHO IMapaJlJICIIbHO.

24. bnok oOpabOTKM NAHHBIX, COIEpIKAINUN CXEMy YIpaBleHHs, Pabo4yyr cXemy Hu
MHOXXECTBO COCAMHEHHBIX OPyr € Apyrom D-TpHFFepOB C OIUHAMHWYECCKUM YIIPABJIICHHUEM,
npudeM D-Tpurrepel ¢ IMHAMHUYECKHMM YIPABIEHHUEM 3TOTO MHOXKECTBA COEAUHEHBI
NOCJIEIOBATEIbHO W/WIM  TApaUIeNIbHO, TPUYeM BO MHOXeCTBe D-TpUrrepoB ¢
AUHAMHUYCCKUM YIIPABJICHHUEM HCIIOJIB3YHOTCA D-TpI/IFl"epr C IUHAMHWYECCKUM YIIPABJICHUEM I1O

o 15.

25. Mukpocxema, conepskamas 6ok 00paboTKu JaHHBIX 1O 1. 24.

26. IInata X3MPOBaHUs JJIsl BBIYUCIUTEIBHOIO YCTPONCTBA, COAEp Kalasi MUKPOCXEMY

mo 1. 25.

27. BblUHCIUTENBHOE YCTPOWCTBO, COAEpIKallee IIaTy OJioka TMHTaHUSA, IUIATy

yYOpaBJ€HUA, COCAUHUTEIIbHYIO TIATY, PaAuaTOp U MHOXKECTBO IUIAT X3LIWPOBAHUA, IPUICM
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IU1aTa YOpPaBJICHUs] MOAKIIOYEHA K IUIaTaM XJ3UIMPOBAHMs 4Y€pe3 COENMHUTENbHYIO IUIATy,
BOKPYT IUIAT X3IIHUPOBAHMS MPEIYCMOTPEH PanuaTop, a rjata OJIOKa MUTAHUS BBIMOJIHEHA C
BO3MOXKHOCTBIO [TOABaTh MUTAHNE HA COCIMHUTEIIBHYIO IJIaTy, IJIaTy YIPABICHUs, PaIUaToOp
U IUIaThl XJLIMPOBAHUS, OTJIMYAKOLIEECs TEM, YTO IjIaTa XJUIMPOBAHMS SIBJSIETCS IJIATOU

X3UIMPOBAHMUs 1O II. 26.
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