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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 IMHAMHWYECKHUM YIIPABJIEHUEM, BJIOK OBPABOTKH
TAHHBIX, MUKPOCXEMA, IIATA XOIIUPOBAHUS U BBIYUCJIUTEJIBLHOE
YCTPOMCTBO

OIIMCAHHUE

[0001] Hacrosilnas 3asiBka sIBISIETCsS BBIAEJIEHHOW 3asiBKOM M3 €BPA3UMCKOM 3asiBKU HaA
Bbizauy nareHta Ne EA202290752, nomannoit 31 mapra 2022 r, B KOTOPOH HCIpPallINBAETCs
MPUOPUTET B COOTBETCTBUM C MPEABAPUTENbHBIMU 3asiBKAMM Ha Bbliady nareHra NelNe
201810667322.X, 201810667321.5, 201810667040.X, 201810667038.2, 201810667264.0,
nopanHoi B Kwuraiickoli Haponnoit Pecnybnuke 2 mrons 2018 r, cormacuo § 119(a) Toma 35

kofiekca 3akoHOB CIITA, KOTOpBIE CChUIKOM MOJHOCTBIO BKJIFOYEHBI B HACTOSIIIIUM TOKYMEHT.

IlpeanochbLIKH cO3AaHHS H300peTeHHs
[0002] 1.06nacTh TEXHUKH

[0003] D10 M300peTeHrne OTHOCUTCS K 3aMOMHUHAIOIIEMY YCTPOWCTBY, YIPABISIEMOMY
CHUHXPOUMITYJIbCAMH, & KOHKPETHO, K D-Tpurrepy ¢ IMHaMUYECKHM YTpaBIeHHEM, a TaKXKe K
010Ky 00pabOTKM JaHHBIX, MUKPOCXEME, TUIaTe XIIIUPOBAHUS M BBIYHCIUTEIBHOMY YCTPOUCTBY

C €ro UCII0JIb30BAHUECM.

[0004] 2. YpOBEHb TEXHUKHU

[0005] BupryaneHas Bamota (Hanpumep, BTC, ETH) sBnsercst uudpoBoil BamroTOH
¢opmara KIMEHT-KJIMEHT U nocie 3amycka cucreMbl BTC B 2009 1. k BUPTyaIbHOM BaOTe OBLIO
npuBJieueHo Oonbinoe BHUMaHue. CHCcTeMa CO3MaeT pachpeneiieHHbId oOumui OyxranTtepckuii
peructp oOINEro TmONb30BaHMS, OCHOBaHHBI Ha OJOYHOW wemu, 3TO olecreynBaeT
0€30MacHOCTb, HAICXKHOCTD U ACLIEHTPATH3ALMIO0 PA0OOTHI CHCTEMBI.

[0006] B TepmuHax omepanuy X3IIUPOBAHUS M JOKA3aTENIbCTBA BBINOJHEHHUS PaOOTHI
BTC sBnsercs eIUHCTBEHHBIM MPABUJIBHBIM X3II-KOAOM, IOJYYEHHBIM BBIUHUCIEHUSIMH MAJIs
MOATBEPKACHUST JTOKA3aTeNIbCTBA BBIMOJHEHHsST PabOTHI, MPH 3TOM ONpenessieTcss Bec OJoka
nakera OyXTrajqTepCKOro perucTpa, TaK YTO BO3HATPAKACHHE IMOIYYEHO M 3TO SIBISETCS
J0Ka3aTeIbCTBOM BhITIOTHEHHsT paboTsl (Pow).

[0007] B Hactosimee Bpems, KpOMe MeTONA BBIYUCIICHUs TOAOOPOM, BCE €Ile HET
3¢ deKTHBHOrO anroputMa s omnepanuu xsmupoBaHus. Maliauar BTC HauumHancs Ha
Henoporoii anmaparype B Bume LI u rpadudeckux mpomeccopos, HO ¢ poctom yucia BTC

nmpolLecc MalHWHTa TpeTepries 3HauuTenbHOoe u3MeHeHue. Ceituac omepanuu MaWHUHTA
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NepEeHEeCeHbl Ha NPOTrPaMMHUPYEMYI0 TMOJb30BaTesieM BeHTHIbHYyK Matpuny (FPGA) wmm
UHTErPaIbHYI0 cxeMy crermanbHoro HasHaueHust (ASIC), u >ddexTuBHOCT paboThl TaKHX
mukpocxeM FPGA u ASIC B pexxuMe MailHUHIa O4€Hb BBICOKAsL.

[0008] D-tpurrepsl HauM O4€Hb LIMPOKOE NMPUMEHEHHE, U UX MOXKHO NMPUMEHATh IS
CO3JJAHMS PETUCTPOB, PErHCTPOB CIBUTA, NEJHUTENIeH YacCTOThl M T'€HEPaTopoB LH(PPOBBIX
CUTHAJIOB crienuanbHON ¢opmel. Y D-tpurrepa ectp nsa Bxoma, Bxon naHHbix (Data) m Bxon
cuaxpomzanuu (CLK), u omun BeIXox (Q), W maHHBIE MOXKHO 3amuchiBarh B D-Tpurrep u
CUMTBIBATL U3 HETO.

[0009] B CN1883116A packpeita cxema 106 D-Tpurrepa ¢ nmonoxuteapHONH oOpaTHOM
CBsI3bIO, MOKa3zaHHas Ha ¢ur 1, mpuuyem cxema 106 D-tpurrepa ¢ moJoXUTeNbHOW 0OpaTHOMN
CBSI3BIO CONEP KUT aHaoroseli ko4 300, uaseprop 302, ananorosbii kirod 304, uaseprop 3006,
unseprop 308, ananorosbiii ko4 310, uaseprop 312 u ananoroselil ko4 314. AHanorosbie
kiroun 300, 304, 310 u 314 ABASAIOTCS aHAJOTOBBIMU KJIFOUAMHU, UCTIOJIb3YKOIIMMU P-KaHaJIbHbIE
1 N-KaHaJbHbIE TPAH3UCTOPBI U BBIMOJIHIAIOIIUMU onepaluy nepekmodenus no curtainy CLKP,
¢a3a xoroporo Takas xe, kak y curHaia CLK, u mo curnany CLKN, ¢asa xoroporo
nportusononoxkHas. Musepropsr 302, 306, 308 u 312 asusrorcs KMOII-unBepropamu. Kax
MOXKHO BHAETb, Ui TPagULMUOHHOro D-Tpurrepa HeoOxomuMo B OO0WEH CIOXKHOCTH
mecTHanuarb Tpan3uctopos P-MOIT/N-MOII, kotopbie 3aHUMAIOT OONBLIYIO TUIOIIAb.

[0010] IIockonbKy B BBIYMCJIHUTEIBHOM YCTPOWCTBE HOBOIO IOKOJIEHUs AJIsI MAaWHUHTA
BUPTYaJIbHOHM LIM(POBOH BATIOTHI MPOLIECC MAWHUHTA TIPOBOIUTCS HA MPOU3BOACTBEHHON JIMHHHY,
BBIMOJHSIOIIEH  OONbLIOE  KOJMYECTBO MOBTOPSIFOIMMUXCS  JIOTHYECKUX  BBIYMCIIMTENIBHBIX
omepauui, IS XpaHeHHWs IaHHbIX TpeOyercs Heckoibko D-tpurrepos. CremoBarenbHO, B
BBIYHCIIUTEIBHOM YCTPONCTBE C OOJBIIUM KOJHMYECTBOM D-TPUTTEPOB UMEIOTCS HEAOCTAaTKH B
BUJIC YBEJMYEHHOH IUIOIAAM MHKPOCXEMBI, MEUICHHOW CKOPOCTH paboThl M TPYOHOCTH
CHUKEHUS 3JIEKTPUYECKOrO TOKA YTEUKH.

[0011] B CNI1883116A pononHuTenpHO packpbita cxema 102 D-tpurrepa c
IMHAMUYECKHM VIpAaBJICHUEM, TOKa3aHHas Ha ¢ur 2, mpuuem cxema 102 D-tpurrepa c
JUHAMHWYECKUM YNPABIECHUEM CONEPIKUT NePBbId aHAIOroBbli ko4 200, nepsslii uasepTop 202,
BTOpOl aHajoroeblii kmou 204 u Bropoii uHBeprop 206. Cxema 102 D-tpurrepa c
IMHAMUYECKHM YIIPABICHHEM COHNEPXKHUT YCTPOHCTBO BBIOOPKM H XPAHEHHUs, KOTOPOE
00pa3oBaHO aHAJOTOBBIMHU KIIFOUAMH MEPBOTO M BTOPOro aHamoroebix kiroued 200 um 204 u
MapasUTHON €MKOCTBIO, HAlPUMEP, €MKOCTBIO 3aTBOPAa U €MKOCTBIO NMPOBOJHUKOB INEPBOrO U

BTOpOro uHBeptopos 202 u 206.



[0012] B D-tpurrepe ¢ auHamMuyeckum ymnpasieHueM uHBepTOp 202 M aHaJOroBbIH
k09 204  BBIMOJHEHBI OTHENBHO, U HMEIOTCSI TPOOJIEMBbI CO CIIOKHOCTBIO —YIPABJICHHUS

aHAJIOTOBBIM KJIIOUOM U MEIJICHHOMN CKOPOCTBIO A0CTYyIIA.

KpaTkoe packpbITHE HACTOSIIET0 H300peTeHus

[0013] Jlns  pelneHuWss ONHWCAHHBIX BBbIIE TMPOOJIEM B HACTOSIIEM H300pETeHHH
npenjaraercss D-tpurrep ¢ JUHAMUYECKUM YMPABICHUEM ISl BBIYMCIMTENIBHOIO YCTPOMCTBA,
KOTOpBIE MOXeT O(PQPEKTUBHO YMEHbIIUTh 3aHUMAEMyK0 Ha MHKPOCXEME IUIOLIalb,
noTpeOIIAeMyI0 MOLITHOCTD M 33J1€PXKKY CpabaThIBaHUS JIOTUKH.

[0014] Jlns peanu3aiyy 3TOH e B HACTOSIIEM H300peTeHnH npeayaraercss D-tpurrep

C IMHAMUYECKHUM YIIPABICHUEM, COAECPKALUN!

[0015] BXOJHOM BBIBOJ, BBIXOAHOM BBIBOA M, IO MEHBIIEW Mepe, OAMH BBIBOJ CHUTrHAJA
CUHXPOHHU3ALMY,
[0016] OJI0K mepBOii 3aIleNKH I Tepeaadyy JaHHBIX ¢ BXOIHOTO BBIBOAA M COXPAHEHHS

JAHHBIX ITOJ YIIPABJIEHUEM CUTHaJIa CUHXPOHU3ALNY,

[0017] 070K BTOPOI 3aIleNKH Al COXPAHEHHs JAAHHBIX Ul BBIXOAHOTO BBIBOZA H
nepeqayd C HMHBEPTUPOBAHMEM JAHHBIX, XPAHSIUXCS B OJIOKE TEpBOH 3allesKd, I0x
yIPAaBIEHUEM CUTHAJIa CUHXPOHU3ALUH, U

[0018] BBIXOHOM Oy(hepHbIit OJIOK JJIs1 UHBEPTUPOBAHUS M BHIBOAA JAHHBIX, MOJTYyUYEHHBIX
¢ OJ10Ka BTOPOI 3aIlENKHY,

[0019] Onok mepBOi 3alenku, OJIOK BTOPOW 3allejKd W BbIXOAHOH OydepHblil 0ok
MOCJIEIOBATENBHO COEAMHEHBI B LIETIOYKY MEKYy BXOAHBIM BBIBOIOM U BBIXOJHBIM BBIBOZIOM;

[0020] npuYeM BbIXOZ OJIOKa BTOPOH 3aIIENIKA MOXKET MPHUHUMATh COCTOSTHUSI C BBICOKHM
YPOBHEM, HU3KUM YPOBHEM M BBICOKMM BBIXOAHBIM HMMIIEIAHCOM C IOMOIIBI) €IUHCTBEHHOIO
3JI€MEHTA MO YIPABJIEHUEM CUTHAJIOM CUHXPOHU3ALUU.

[0021] D-tpurrep ¢ OUHAMHYECKHUM YIIPABIEHHEM, OTIMYAIOIIUICS TeM, 4TO OJIOK
BTOPOH 3aIENIKH SBJSIETCS] TPUCTAOMIIBHBIM HHBEPTOPOM.

[0022] D-tpurrep ¢ AuHaAMUYECKUM yIPABJICHHEM, OTIWYAKOLUNACA TEM, 4YTO
TPUCTAOMIIbHBIA WHBEPTOP AOMOJHHUTEIBHO conepskuT nepseiii P-MOII Tpansuctop, BTOpoi P-
MOII Ttpansucrop, nepseiii N-MOII tpansuctop u Bropoit N-MOII Tpan3ucrtop, KoTopble
MOCJIENOBATENILHO COEAMHEHBI B LIENb MEXKAY IIMHON ITUTAHUAS U 3€MJIEH.

[0023] D-tpurrep ¢ AuHaMUYeCKUM YIIPaBI€HUEM, OTIIMYAIOIIMICS T€M, 4TO NepBblil P-
MOII tpansuctop u Bropoil N-MOII TpaH3UCTOp BBINOJNHSIOT YIIPAaBIE€HHUE KJIHOUOM COMIACHO
CUTHaJly CUHXPOHU3ALUHY, IPUYeM CUTHaJIbl CUHXpoHu3auuu s nepsoro P-MOII tpan3uctopa

u Broporo N-MOII tpan3ucTtopa MHBEPTUPOBAHBL.
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[0024] D-tpurrep ¢ aAuHaMU4eCKUM YNpaBIEHUEM, OTJINYAKOLIUICA T€M, 4YTO Bropou P-
MOII Tpanzuctop u nepsblii N-MOII TpaH3ucTOp BBINONHSIOT YIPaBIE€HUE KIOYOM COMIACHO
CUTHAJly CUHXPOHM3ALMK, IPUYEM CUTHaJIbl CUHXpOoHMU3auuu ans sroporo P-MOII Tpan3uctopa
u nnepeoro N-MOIT TpaH3ucTopa HHBEPTUPOBAHBIL.

[0025] D-tpurrep ¢ AMHaMHUYECKHM YIpaBICHHEM, OTIMYAIOLIMNICA TE€M, YTO B OJIOKe
BTOPOH 3alIENKH HCIONb3YIOTCS MPUOOPHI C HU3KOM YTEUKOH W/WMIM B BBIXOTHOM OydepHOM
OJI0Ke MCTIONB3YIOTCS MPUOOPHI C BBICOKUM ITOPOTOBBIM HAIPSKEHUEM.

[0026] D-tpurrep ¢ AMHaMUYECKUM YIIPABICHUEM, OTIIMYAIOLIUNACS TEM, YTO B KA4€CTBE
nepsoro N-MOII tpansuctopa u Broporo N-MOII TpaH3ucTOpa UCHIOIB3YIOTCA TPAH3UCTOPHI €
HU3KUM TOKOM YTEUKH.

[0027] D-tpurrep ¢ AUMHAMUYECKUM YNPABIECHUEM, OTIMYAKOLIUNCA TEM, YTO OH
JOMOJHUTEIBHO COAEPKUT OJIOK MOJIOKUTEIBHOM OOpaTHON CBSI3H 1JI1 MHBEPTUPOBAHUSI JAHHBIX
C BBIXOHOTO BbIBOJIA U TIEPEAAYN TAHHBIX Ha BBIXOAHOH OyhepHsIii OIOK.

[0028] D-tpurrep ¢ OMHAMHYECKUM VIPABICHHUEM, OTIMYAIOLIMNCS TeM, 4TO OJIOK
TIOJIOJKUTENIbHON OOpaTHON CBSI3U SIBIISIETCS. MHBEPTOPOM, MOAKIIOYEHHBIM MapaljIebHO K IBYM
CTOPOHaM BBIXOIHOTO Oy(hepHOro Oyoka.

[0029] D-tpurrep ¢ AMHAMMYECKMM YIpaBIeHHEM, OTIMYAIOIIUICS TeM, 4TO B OJIOKe
HIePBOI1 3aLIeIKN UCTIONB3YeTCsI OJIOK 3aAEPKKH.

[0030] D-tpurrep ¢ AMHaAMUYECKUM YIIPABICHUEM, OTIMYAKOLIUNUCA TEM, YTO BBIBOX
CHUTHAJIa CHHXPOHHM3AIMU TOAKIIOYEH K Oydepy CHHXPOHHM3ALMH, HCIOJB3YyIoImeMy OJOKH C
HU3KUM [TOPOTOM.

[0031] D-tpurrep ¢ iMHaMHUYECKUM YIIPABICHUEM, OTINYAOLIUICS TEM, YTO MHOKECTBO
D-Tpurrepos ¢ IMHAMHYECKUM YIPABICHUEM COCIUHEHBI NAPAIIEIBHO.

[0032] IIpumenenne D-Tpurrepa ¢ AMHAMUYECKUM YIPABJICHUEM COIJIACHO HACTOSALLIEMY
H300pETEHHIO MOKET CHU3HTD IUIOIIAAb MHKPOCXeMbl puMepHO Ha 30%, TeM caMbIM CHIDKas
CTOMMOCTb TIPOM3BOJICTBA MUKPOCXEMbI M YBEJIHYUBAsI KOHKYPEHTOCIOCOOHOCTh m3neus. B
NEPCHEKTUBE PA3BUTHUs TakOW D-Tpurrep ¢ AMHAMUYECKUM YIPABICHUEM MOXET 3aMEHUTh D-
Tpurrep B UU(POBOH JIOTMKE Ml YIPOLIEHUS MPOLECCa MOHTAaXKa 3JEKTPONPOBONKH B
KOMIIOHOBKE TMporeccopa 00paOOTKM [aHHBIX, CHH3UTh CIOXHOCTh IPOEKTUPOBAHHS, U
YJIY4YIIUT 3KCIUTYaTalMOHHbBIEC MAPAMETPBI, TEM CaMbIM MOJIY4YUB MPEUMYILIECTBO MO IUIOIAIN U
0 YBEJINYEHUIO NPAKTUYHOCTH.

[0033] Jinsg gydimed peanu3alvdyd Ledd B HACTOSIIEM H300PETEHUU JTOMOJHUTEIHLHO
npemyioxkeH 0ok oOpabOTKM NaHHBIX, CONEPKAIIMN CXEMy YIIPaBIEHHs, padOdyr Cxemy Hu
MHOXKE€CTBO CO€AUHEHHBIX APYT ¢ ApyroM D-Tpurrepos ¢ AMHAMUYECKUM YNPABICHUEM, IPUYEM

D-tpurrepsl ¢ AuHaAMHYECKUM YIIPaBI€HUEM 3TOIO MHOXKECTBA COEJUHEHBI MOCIEN0BATEIbHO



WK TapajulelbHO, NMPUYeM BO MHOXeCTBE D-TpUTTEpOB € JWHAMHYECKUM YIPABICHHUEM
UCTIONB3YIOTCA JTI0ObIe D-TpUrrepel ¢ TMHAMHYECKUM YIIPABICHUEM.

[0034] Jns jydimed peanu3aldyd Leld B HACTOSIIEM H300PETEeHUU JTOTOJHHUTEIBHO
MPeIOKeHAa MUKPOCXeMa, coaepakaias Jro0oi u3 0J10koB 00pabOTKH TaHHBIX.

[0035] Jinsa ydimed peanu3zaldyd eIH B HACTOSIIEM H300PETEHUU JOMOJHHUTEIBHO
NPEeAJIOKEeHa TUIaTa XAIIHUPOBAHMS ISl BBIYMCIUTEIBHOTO YCTPOMCTBA, COpeprkainas ooy u3
MHKPOCXEM

[0036] Jinsa aydimed peanu3zalvdyd eIH B HACTOSIIEM H300PETeHUU JTOMOJHHUTEIBHO
NPEAJIOKEHO BBIYMCIUTENIbHOE YCTPOICTBO, conmepskaiiee IulaTy OJioka MUTaHWA, IUIaTy
yIPaBIEHUs, COEAMHUTEIbHYIO IJIaTy, PaJAMaTOP M MHOKECTBO IUIAT X3IIUPOBAHUs, MPUYEM
IU1aTa yIpaBjeHUs MOAKIIOYEHA K IJIaTaM X3IIUPOBAHUS Y€pPe3 COSNUHUTENIbHYIO TUIaTy, BOKPYT
IUIAT XJIIMPOBAHUS NPENyCMOTPEH paauarop, a Iuiata OJOKa THMTaHMS BBINOJHEHA C
BO3MO)KHOCTBIO TOJaBaTh MUTAHUE HA COCAUHUTEIIbHYIO IUIATY, IJIATy YIPAaBJIEHUs, PaauaTop U
IUTAThI XAIIUPOBAHMS, IPHUEM IUIATa X3IIUPOBAHUS SBJISIETCS TFOOOH U3 MJIAT X3UIMPOBAHUS.

[0037] IIpumeHeHNe BBIMHCIMTENBPHOIO YCTPOMCTBA HACTOSALIETO H300pPETEHHsT MOXKET
Jyd4lleé COKOHOMUTH IUIOIIAAb MHKPOCXEMBL, CHHM3UTb CTOMMOCTb IPOU3BOACTBA, U
JONOJHUTEIBHO CHU3UTh MOIHOCTD, NOTPEOIEMYI0 BBIYUCIUTENIBHBIM YCTPOHCTBOM.

[0038] Jlanee B 3TOM JOKYMEHTE MOAPOOHO OIMHCAHO HACTOsIIee H300peTeHHe CO
CCBUIKAMHU Ha TMpuiiaraembie GUIypbl U MOAPOOHbBIE BAPUAHTHI OCYIIECTBJICHHUS, HO HACTOSIIEE
U300peTeHre He OTPAaHIYEHO STUM.

[0039] B omumcannu u B myHKTax (GOpMyJbl M300pETeHUs Ui YKa3aHUs KOHKPETHBIX
KOMIIOHEHTOB HCTIONIb3YIOTCS KOHKpPETHblE TepMUHbI. CIeUaNUCTBl B 3TOH OOJACTU TEXHUKHU
JNOJDKHBI TOHHMMATbh, 4YTO M3IOTOBUTEIb MOXKET JaTb APYrO€ Ha3BaHHE TOMY K€ CaMOMy
KOMIOHeHTy. B onucannu u B myHKTax (popMysbl H300peTeHUs] KOMIIOHEHTBI PA3JIUNYAIOTCS APYT
OT JIpyra Mo UX pa3JInYHbIM (YHKLIHSIM BMECTO HCIIOJIB30BAHUS PA3IMYHBIX HA3BAHUI.

[0040] CrnoBa «COCTOUT U3» U «BKJIOYAETY», HCIOJb3yEMble BO BCEM OIUCAHUH U B
NOCJEAYIOLTNX MyHKTaX (OPMYJIbl H300PETEHUS, SIBISIFOTCSI HEOTPAHUYHMBAOLIIMMHU CJIOBAMU U HX
ClefyeT IMOHUMATb KaK «BKJIIOYAeT, MOMHUMO mpodero». Kpome Toro, «coenuHeHHe» 3A€Ch
BKJIFOUaeT B ce0s1 moOble CPeAcTBa MPSIMOTO WM KOCBEHHOTO 3JIEKTPHUECKOTO COEOMHEHUS.
KocBeHHbIe CpeacTBa 3IIEKTPHUYECKOTO COSNMHEHHSI BKJIFOYAIOT B ce0sl COETMHEHNE Yepe3 APyTrHe

YCTPOMCTBA.

KpaTtkoe onucanue ¢puryp

[0041] Ha ¢ur. 1 mokazaHa yrnpoineHHasi cxema D-Tpurrepa ¢ molo:KUTeIbHONH 00paTHOM

CBA3BIO MPOTOTHUIIA.
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[0042] Ha ¢ur 2 mnokazana ympommeHHass cxema D-Tpurrepa ¢ IUHAMHYECKUM
yIIPaBJICHUEM MPOTOTHUIIA.

[0043] Ha ¢ur 3 mnokazaHa ympommeHHas cxema D-Tpurrepa ¢ ITUHAMHYECKUM
yIpaBJIEHUEM COTIACHO HACTOAIIEMY H300PETEHUIO.

[0044] Ha ¢ur 4A noxkasanHa ympomieHHas cxema D-Tpurrepa ¢ AWHAMHYECKUM
yIpaBJIEHUEM OHOTO BApHAHTA OCYIIECTBICHHUS] HACTOSIIETO H300PETEHMSL.

[0045] Ha ¢ur 4B mnoxkasaHa ympolieHHass cxema D-Tpurrepa ¢ AWHAMHYECKUM
yIpaBJieHUEM APYTOro BapHaHTa OCYLIECTBIICHUS HACTOSIIErO H300peTeHHUS.

[0046] Ha ¢ur 4C nmoxasana yrpolneHHass CxXeMa HW3MEHEHHOTO BapHaHTa
ocyIIecTBiIeHUs] D-Tpurrepa ¢ TMHAMUYECKUM YIIPABICHUEM COINIACHO Gur. 4A.

[0047] Ha ¢ur 4D nmnokazaHa ympolleHHass CXeéMa W3MEHEHHOTO BapHaHTa
ocyIecTBiIeHus: D-Tpurrepa ¢ TMHAMUYECKUM yIIPaBIEHUEM coracHo ¢ur. 4B.

[0048] Ha ¢ur 5A mnokazaHa >KBMBajJieHTHasl YIpOLIeHHAas cxemMa D-Tpurrepa ¢
AMHAMHYECKHM YIIPABJIEHHEM HACTOSIIEro H300pETEeHMsI IPU 3aIUCH JaHHBIX.

[0049] Ha ¢ur 5B mnokazaHa >KBMBajJieHTHasl YIpOLIeHHAass cxemMa D-Tpurrepa ¢
AMHAMHYECKHM YIIPABJIEHHEM HACTOSIIErO H300PETEeH s B COCTOSIHUN XPAaHEHUS JAHHBIX.

[0050] Ha ¢ur 6 mnokasaHa BpemeHHas nuarpamMma D-Tpurrepa ¢ IUHAMHYECKUM
YIPaBJIEHNUEM COITIACHO HACTOSIIEMY U300pETeHHUIO.

[0051] Ha ¢ur 7 nokazana ymporieHHasi cxema Ojioka oOpaOOTKM AaHHBIX COTJIACHO

HACTOALIEMY MU300PETEHHUIO.

[0052] Ha ¢ur 8 mokazana ymnpoimeHHasi cXeMa MHUKPOCXEMbI COIVIACHO HACTOSIIIEMY
U300pETEHHIO.
[0053] Ha ¢wur 9 mnokasana ynpouieHHas CxeMma IUlaThl X3LIMPOBAHUS COMIACHO

HACTOSIIIIEMY H300PETEHHUIO.
[0054] Ha ¢ur 10 mnoka3aHa ymOpoIIeHHAas CXeMa BBIYHUCIUTENILHOTO YCTPOMCTBA

COMIIACHO HACTOSIIEMY H300PETEeHHIO.

HO}.‘IDOﬁHOC PACKPbITHE NpeaAnOYTHTEJIbHbIX BAPDHAHTOB OCYIIECTBJICHUSA

HACTOSIIEro H300peTeHUs

[00S5] ITpyHUMT CTPYKTYPBI M MPUHIMIT PabOThl HACTOALIETO M300pETEeHUs] MOnpOOHO
OIMCAaHbI J1ajiee CO CChUIKAMHU Ha MPHIIOKEHHBIE (PUTYPHL.

[0056] Ha ¢ur 3 mnokasana ympomeHHass cxema D-Tpurrepa ¢ JHHAMHYECKHM
yIpaBJIEHUEM COIIACHO HacTosimeMy u3odperenuro. Kak mokasano Ha ¢ur. 3, D-rpurrep 400 ¢
IMHAMUYECKHM yTpaBieHneM oOpaszoBaH OnokoMm 401 mepsoii 3amenku, 6mokom 402 Bropoi

3aIeIKu U BhIXOMHBIM OydepHbiM OiokoM 403. brok 401 mepoii 3amenku, 6ok 402 BTOpOU
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3ammeaKu U BbIxomHOU OydepHbiii 0ok 403 mocienoBaTesIbHO COSAMHEHBI B IEMOYKY MEKAY

BXOAHBIM BbIBOIOM 404 u BbIXOAHBIM BbIBOAOM 405 D-Tpurrepa 400 ¢ aguHamMu4YecKuM

YIIPABJICHUEM.
[00S7] IlepBrblilt BapuaHT OCYIIECTBICHUSA:
[0058] Ha ¢ur 4A mnoxasana ympomieHHas cxema D-Tpurrepa ¢ AWHAMHYECKUM

yIpaBJIEHUEM OHOTO BApHAHTA OCYIIECTBICHHUS] HACTOSIIETO H300PETEHMSL.

[0059] Kax mokazano Ha ¢wur. 3 u Ha ¢ur. 4A, 6ok 401 nepsoit 3amenku D-tpurrepa
500 ¢ [OMHAMMYECKHMM YIIPABIEHUEM SIBISIETCS mepenaroduHblM BeHTuiaem 501, npuuem
nepenarouHeli  BeHTWIb 501 oOpasyer aHaJOroBbIM KIFOY, YHPAaBIAEMbIH CHTHaJIaMu
CHUHXPOHU3ALMH, AJI 5TOr0 UCTIONb3yeTCs napaienbHoe coequnenne P-MOII tpansucropa 506
u N-MOII tpansucropa 507. Ogna cropona nepenarodHoro seHTwis 501 momcoenuHeHa K
BXOIHOMY BbIBOAY 504 D-Tpurrepa 500 ¢ quHamMu4ueckuM ynpasjieHHeM, BbIBOA 3aTBopa 508 P-
MOII tpansucropa 506 ynpapmnsiercs curnaiom cuaxponuzauuu CLKP, a BeiBox 3arsopa 509 N-
MOII tpansucropa 507 ynpasmusiercst curHaiom cuaxponuszaund CLKN, koTopslit HaXonurces B
nporusodasze ¢ CLKP. Korna CLKP umeet Boicokuii yposenb, CLKN nmMeer HU3Kku ypOBEHb, U
P-MOII Ttpanmszucrop 506 u N-MOII tpansucrop 507 nepemarounoro BeHTHsss 501 3aKkpbIThI,
nepenaaTouHblii BeHTHIb S01 3aKkpeIT, U JaHHBIE C BXOAHOTrO BbIBOAA 504 Henp3sA mepenatb Ha
BTOPYIO CTOPOHY IepenarouHoro BeHTuis 501, Tak 4To gaHHbIE B epBOM y3iie 550 Ha apyroi
CTOpPOHE MepenaToyHoro BeHTuJs1 501 3amOMHEHBI M YAEP:KUBAKOTCS B MCXOJHOM COCTOSIHUM.
Korna CLKP umeer nuskuii ypoenb, CLKN umeer Bbicokuii yposenb, u P-MOII tpan3ucrop
506 u N-MOII tpansucrop 507 nepenarounoro BeHTUs 501 OTKpPBITHL, epeNaTOuHbIil BEHTUIIb
501 OTKpBIT, U JaHHBIE ¢ BXOOHOTO BbIBOAA 504 MOryT ObITh MEpENaHbl Ha BTOPYHO CTOPOHY
nepenato4Horo seHTuis S01 yepes nepenatounslil BeHTUIb 501, Tak 4TO NaHHBIE B IEPBOM y3J1€
550 Ha npyroll CTOpOHE mnepenaTo4yHoro BeHTUs 504 mepe3anuchlBalOTCS B T€ K€ CaMble
JlaHHBIE, KaK HA BXOIHOM BBIBOZAE 504,

[0060] Kak mokasano Ha ¢ur. 3 u Ha dur. 4A, 6ok 402 Bropoii 3amenku D-tpurrepa
500 ¢ nUHAMHYECKUM YIPABICHUEM SIBJISIETCS TPUCTAOMIIBHBIM HHBepTOpoM 502, mpuuem
TpuctabmipHbeli wHBEpTOp 502 comepxkut P-MOII tpamsucroper 510, 511 m N-MOII
tpanzuctopel 512, 513. N-MOII Ttpam3ucroper 512, 513 sBnsroTcss npuOopamu € HHU3KOH
yTeukoi. Dnektpoasl 3arBopa P-MOII tpansuctopa 511 u N-MOII Tpau3ucropa 512 coennHeHbI
BMeCTe U 00pa3yroT BXOIHOM BBIBOA TpHCTaOMIbHOTO HHBEpTOpa S02. Dnekrpon nctoka P-MOIT
Tpansuctopa 510 mnoacoenuHen k mmHe nutaHus VDD, a snexrpon wucroka N-MOII
tpanszuctopa 513 noacoennnex k 3emuie GND. Dnexrponst croka P-MOII tpansucropa S11 u N-
MOII Tpansuctopa 512 coenuHeHBI BMeCTE€ M OOpPa3ylOT BBIXOOHOW BBIBOA TPHCTAOMIBHOTO

unsepropa 502. Dnexrpoa ucroka P-MOII Tpansucropa 511 noncoeanHeH K 31eKTpony cToka P-



MOII tpansucropa 510, a snextpon ucroka N-MOII Ttpansuctopa 512 noacoeauHeH K
anexkrpony croka N-MOII Tpansucropa 513.

[0061] BeiBog 3arBopa 514 P-MOII Ttpam3uctopa 510 ynpaBnsercss CHUTHajJOM
cunxponuzamu CLKN, a BeiBox 3arBopa 515 N-MOII tpansuctopa 513 ynpasnisieTcst CHTHaIOM
cunxponuzaimi CLKP, oHN UCTONB3yIOTCS B KaU4€CTBE BBIBOAOB YIIPABJIEHUS CUHXPOHHU3ALUEN
TpucTabuibHOro HHBepTopa 502.

[0062] Korna CLKP umeer nuskuii yposenb, CLKN nmeer Bbicokuii yposenb, u P-MOII
tpansucrop 510 m N-MOII Tpansuctop 513 o0a HaxomsaTCss B 3aKPbITOM COCTOSHHUH, a
TpUCTAOMIBbHBIN MHBEPTOP 502 HAXOAUTCS B COCTOSHUM BBICOKOTO MMITEAAHCA, TAK YTO JTAaHHBIE C
nepBoro y3na 550 He MOryT nmpoitu depe3 TpuctaOmiabHbINA HHBEpTOp 502, U AaHHBIE BTOPOrO
y351a 551 3alIOMHEHBI U YAEP/KUBAIOTCSI B UICXOAHOM COCTOSIHUU, TEM CAMBIM PEAIU3YETCsl PEKUM
perucrpa JaHHBIX.

[0063] Korna CLKP umeer Bricokuii yposerb, CLKN nmeeT Huskuit yposess, u P-MOIT
tpansuctop 510 u N-MOII Ttpansucrop 513 oba HaxomsaTcs B OTKPBITOM COCTOSIHUH, a
TpucTaOmbHBIN UHBepTOpa 502 paboTaeT M MHBEPTUPYET JaHHbIE BXOIHOTO BBIBOAA, TAK YTO
JaHHbBIE C MEPBOTO y3ia 550 NHBEPTUPYIOTCA U BBIBOAATCS HA BTOPOH y3en 551 ansa nepesanucu
JAHHBIX BO BTOPOM y3Jie 551.

[0064] Kak nokazano Ha ¢ur. 3 u Ha pur. 4A, BeixogHo# OydepHbiit 6ok 403 sBseTCS
uHBepTOpoM 503 1UIsI HOBOTO HMHBEPTHPOBAHUS JAHHBIX, MOJYYEHHBIX C TPHUCTAOWIBHOTO
urBepropa 502, Tak uTO OOPa3yIOTCSl MaHHBIE C OJUHAKOBOW (ha30il C JNAHHBIMH HA BXOTHOM
BbIxofe 504 D-tpurrepa ¢ AMHAMUYECKUM YIIPABICHUEM, U JAHHBIE BBIBOIATCS HAa BBIXOMHOMU
BeiBOx S505. Bmecte ¢ Tem BhixogHOW OydepHbiii Omok 403 MOXeT Takke YIy4IIUTh
BO3MOXKHOCTH Oy(epuzaimn naHHBIX, U B UHBepTOpe 503 HCMONB3YIOTCS MPHOOPHI ¢ BBICOKUM
MOPOTOBBIM HAIPSIKEHUEM.

[0065] BTopoii BapuaHT OCYyILECTBIEHUS:

[0066] Kax mokasano Ha ¢ur 3 u Ha ¢ur. 4B, 6ok 401 neproii 3amenku D-tpurrepa
600 ¢ nAMHAMUYECKUM YIPaBIECHUEM SBJSIETCS NepenarodHblM BeHTuiaemM 601, npuyem
nepenarouHeli  BeHTWIb 6001 oOpasyer aHaJOrOBBIM KIFOY, YIPABIAEMbIH CHTHAJIAMHU
CUHXPOHU3AIMH, AJII 3TOr0 UCTIONb3yeTCs napaienbHoe coenunenne P-MOIT tpansucropa 606
u N-MOII tpansucropa 607. OgHa ctopoHa nepenarodyHoro BeHTuns 601 moxmcoenuHeHa K
BxOAHOMY BriBOAY 604 D-Tpurrepa 600 ¢ auHamMudeckuM ynpasiieHHeM, BbIBOA 3aTBopa 608 P-
MOII Tpansuctopa 606 ynpasnsercs curtanom cuaxponusauuu CLKP, a BeiBox 3arBopa 609 N-
MOII Tpanzuctopa 607 ynpasnsiercsi curHanoMm cuaxponusamu CLKN, koTopblii HaxXoouTes B
npotuBogdaze ¢ CLKP. Korma CLKP umeet Boicokuii yposeHb, CLKN umeer HU3KHI ypOBEHb, U

P-MOII Ttpansuctop 606 u N-MOII tpan3zucrop 607 nepenarodyHoro BeHTUJs1 601 3aKphIThI,



NepenaTOYHbI BEHTUIIb 3aKPBIT, U AAHHBIE C BXOAHOTO BbiBoAA 604 Henb3si mepenarb Ha BTOPYIO
CTOPOHY MepenaTtoyHoro BeHTWIst 601, Tak 4TO AaHHBIE B mEpBOM y3je 650 3amOMHEHBI U
yaep>kuBaroTcss B ucxogqHoMm coctosiHuu. Korma CLKP umeer nuskuii yposeHb, CLKN umeer
BbICOKUH ypoBeHb, U P-MOII tpansucrop 606 u N-MOII Tpansuctop 607 nepenaToqHoOro
BeHTUJIs1 601 OTKPBITHI, EepenaTouHblil BEHTWIb 601 OTKpPBIT, U JaHHBIE ¢ BXOAHOrO BeIBOAA 604
BBIBOZISITCSA HA APYTYHO CTOPOHY 4epe3 NnepenaTodHblii BeHTU b 601, Tak 4TO JaHHBIE B MEPBOM
y3se 650 nepe3anuchIBatOTCS B T€ K€ CaMble JAHHBIE, KaK HA BXOJHOM BbIBOzE 604.

[0067] Kak nokaszano Ha ¢ur. 3 u Ha ¢ur. 4B, 610k 402 Bropoii 3amenku D-rpurrepa 600
C JMHAMHYECKUM YIPABJIEHUEM SBISETCS TPUCTAOWIBHBIM HHBEpTOpoM 602, mnpuuem
TpuctabuinpHelii uHBepTOp 602 comepxxutr P-MOII Ttpamsucroper 610, 611 u N-MOII
Tpanzucropel 612, 613. N-MOII Ttpansucroper 612, 613 sBnsroTcss npuOopamu C HHU3KOH
yTeukoit. Dnektpoasl 3arBopa P-MOII tpansuctopa 611 u N-MOII Tpan3ucropa 613 coeanHeHbI
BMECTe M 00pa3yoT BXOAHOW BBIBOA TpHUCTaOMIBHOTO HHBepTOopa 602. Dnekrpon ucroka P-MOII
Tpansuctopa 610 mnoacoenuHen k wmmHe nutaHuss VDD, a snexrpon wucroka N-MOII
Tpansucropa 613 noncoenunex k 3emsie GND. Dnexkrpons! croka P-MOII tpansucropa 611 u N-
MOII Ttpanszuctopa 612 coemuHEeHbI BMECT€ M OOpasyOT BBIXOAHOH BBIBOX TPUCTAOMIBHOTO
unsepropa 602. Jnexrpoxn uctoka P-MOII Tpan3ucropa 611 noncoenuHeH k anekrpoay croka P-
MOII tpansucropa 610, a snextpox ucroka N-MOII tpansucropa 612 mnoacoeauHeH K
anexktpony croka N-MOII tpansuctopa 613.

[0068] BeiBog 3arBopa 614 P-MOII Tpansucropa 611 ymnpaBnsercss CHrHaJlIOM
cunxponuzau CLKN, a BeiBon 3arBopa 615 N-MOII tpansucropa 612 ynpasisieTcsi CUTHAJIOM
cuaxponuzarmu CLKP, oHu ncnonp3yroTcsi B Ka4eCTBE BBIBOIOB YIIPABJICHUsI CUHXPOHU3ALUE
TpUCTaOUIILHOTO UHBEpTOpa 602.

[0069] Korpa CLKP umeer nuskuii yposenb, CLKN umeer Bbicokuii yposeHb, u P-MOII
tpansuctop 611 u N-MOII Tpausuctop 612 00a HaAXOmSTCS B 3aKPbITOM COCTOSIHUH, a
TpUCTAOMIBbHBINA HHBEPTOP 602 HAXOAUTCS B COCTOSTHUH BBICOKOTO MMITEAAHCA, TAK YTO TAaHHBIE C
nepBoro ysyua 650 He MOryT NpoiTH Yepe3 TpUCTaOmIbHBIA HHBEpTOp 602, U AaHHBIE BTOPOTO
y3J1a 651 3aIIOMHEHBI U YAEPKUBAIOTCSL B HICXOAHOM COCTOSIHUU, TEM CAMBIM PEATU3YETCsl PEKUM
perucTpa JaHHBIX.

[0070] Korpna CLKP umeer Bricoknit yposenb, CLKN nmeet auskuii yposenb, u P-MOII
tpansuctop 611 u N-MOII Tpansuctop 612 oba HaxomsaTcs B OTKPBITOM COCTOSIHHH, a
TpuCcTaOMIBHBIA HHBEPTOp 002 paboTaeT M WHBEPTHPYET NAHHBIE BXOAHOTO BBIBOAA, TaK HYTO
JAHHBIE C NEPBOro y3aa 650 UHBEPTUPYIOTCS U BBIBOASATCS HA BTOPOH y3en 651 nis nepesanucu

JAHHBIX BO BTOPOM y3Jie 651.
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[0071] Kak moka3zano Ha ¢ur. 3 u Ha ¢ur. 4B, BexonHOM Oydepnblii 6mok 403 sBiseTcs
uHBEpTOpOoM 603 1UIs1 HOBOTO HMHBEPTHPOBAHUS MAHHBIX, MOJYYEHHBIX C TPHUCTAOMIBHOTO
uaBepropa 602, Tak uTO OOPa3yIOTCS MaHHBIE C ONUHAKOBOW (ha30i € JAaHHBIMH Ha BXOTHOM
BbIxOfe 0604 D-Tpurrepa ¢ AMHAMUYECKUM YIIPABICHUEM, U JAHHBIE BBIBOAATCS HAa BBIXOMHOU
BeIBOZ 605. Bmecte ¢ Tem BeIxogHOW OydepHbri Omox 403 MOXeT TakXke YIy4IIUTh
BO3MOJKHOCTH Oy(epusaimy naHHbIX, U B HHBepTOpe 603 HCIONB3YIOTCS NMPUOOPHI C BHICOKUM
MOPOTOBBIM HAIPSIKEHUEM.

[0072] H3MeHeHHBIN NepBblid BADUAHT OCYLLECTBIICHHUS

[0073] Ha ¢ur 4C nmnoxasaHa ympolmeHHass CXeMa H3MEHEHHOTO BapHaHTa
ocyuecTBieHus: D-Tpurrepa ¢ JUHaAMUYECKUM yIpaBieHHeM coracHo ¢ur 4A. PaccMmorpum
¢ur. 3 u szamerum, uro ¢ur 4C omamyUaeTcss OT NOKa3aHHOro Ha ¢ur 4A Bapuanra
ocymecTBieHuss TeM, uto Ha ¢ur 4C D-tpurrep ¢ IUHAMHYECKUM YIPABICHHUEM
JONOJIHUTEIBHO  CONEPXKHUT OJIOK  TOJOXKHUTENbHOH OOpaTHOM  CBSI3H,  IONKIIOYEHHBIH
napajyielbHO K JIByM CTOPOHaM BbIXogHOTO OydepHoro Onoka 403. B sToM u3MEHEHHOM
BAPUAHTE OCYLIECTBJICHHs OJIOK MOJIOKUTENbHOH OOpaTHOW CBSI3W, a MMEHHO HHBEpTOp 518,
cocrout 3 P-MOII Tpansucropa 516 u N-MOII tpansuctopa 517, npudueM BXOAHON BBIBOA
uHBeprTopa 518 momcoennHeH K BBIXOAHOMY BbIBOAY HHBepTropa 503, TO €CTh K BBIXOOHOMY
BeiBOny 505 D-tpurrepa 500 ¢ quHAMHYECKHUM YIPABICHUEM H C TOJOKUTENBHOW OOpaTHOMN
CBA3BIO, & BBIXOAHON BBIBOA MHBepTOpa 518 moacoenuHeH K BXOAHOMY BbIBONy MHBeEpTOpa 503.
Korna nmanubeie Bo BropoM y3ne 551 paBHbl «1», BbIxOn uHBepropa 503 paseH «0», P-MOII
TpaH3UCTOP 516 OTKPBIT 1 00pa3yeT Lenb 3apsSAKU AJIs YIepKaHHsI TaHHBIX Ha BTOPOM y3Jie 551
B 3HaueHuu «1». Korna nannbslie B0 BropoM y3iae 551 pasHbl «O», BbIxon unsepropa 503 paseH
«1», N-MOIT Tpan3uctop 517 oTKpeIT 1 00pa3yeT Henb pa3psaku sl yIepsKaHUs TaHHBIX Ha
BTOpOM y3Jie 551 B 3HaueHun «0». Kak MoxHO yBUAeTh, HHBEPTOPHI 518 11 503 00pa3yroT KOHTYp
3aUIeNIKU JaHHBIX AJI JY4LIEro 3allOMHUHAHUS JAHHBIX C BBIXOAHOTO BbIBOZA 505 D-Tpurrepa c
OUHAMHYECKUM YIIPABJIEHUEM M C TIOJOKHUTENIbHOW OOpaTHOW CBsI3bI0 Ha BTOpOM y3ne S551.
Kpome Toro, xouTyp oOparHoii cBsizu, coctosimmii u3 P-MOII tpansuctopa 516 u N-MOII
TpaH3uctopa 517, MOMKEH WMeTh MEHbINWIN BBIXOAHOW TOK, 4YeM OObIYHAsl IeNb YTEHUS U
3arumcH, YTo0bI MOJKHO OBLIO MPABHIIBHO 3aITUCATh HOBBIE TAHHBIE.

[0074] H3mMeHeHHBII BTOPON BAPUAHT OCYILIECTBICHUS

[0075] Ha ¢ur 4D nmnoka3zaHa ymopouleHHAss CXeéMa W3MEHEHHOTO BapHaHTa
ocywecTBieHus: D-Tpurrepa ¢ quHaMHYECKHUM yrpasieHneM comtacHo ¢ur 4B. Paccmorpum
¢ur. 3 wm 3amernm, uro ¢ur 4D ominyaercs OT mNOKasaHHOro Ha ¢ur 4B BapuaHTa
OCyIIECTBJIIEHUs] TeM, 4To Ha ¢ur 4D D-tpurrep ¢ JIUHAMHYECKUM YIPABICHHEM

IOTOJHUTENBHO  CONEPXKUT OJIOK  TOJIOXKHUTENbHOW OOpaTHOHW  CBSI3H, MOAKJIFOYEHHBIN
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nmapajuleIbHO K JBYyM CTOPOHaM BBIXOAHOTro OydepHoro Omoka 403. B 3ToM u3MEHEHHOM
BAPUAHTE OCYLIECTBJIEHHs OJIOK TOJIOKUTEIBHON OOpaTHOH CBsi3U, a UMEHHO WHBepTOp 618,
cocrout u3 P-MOII Tpansuctopa 616 u N-MOII Tpansuctopa 617, npudemM BXOAHOU BBIBOA
uHBepTopa 618 momcoenvHeH K BBIXOAHOMY BbIBOAY HHBepropa 603, TO €CTb K BBIXOOHOMY
BeiBOAY 605 D-tpurrepa 600 ¢ muHaAMMYECKHUM YIPABICHHUEM H C MOJOKUTENBbHOW OOpaTHOMN
CBSI3bI0, @ BBIXOAHOM BBIBOA MHBEpPTOpa 618 moacoenquHeH K BXOAHOMY BbIBOLY MHBEpTOpa 603.
Korna nannbie Bo BTOpoM y3ne 651 paBHbl «1», BbIxOn uHBepropa 603 paseH «0», P-MOII
TpaH3uCcTOp 616 OTKPBIT M 00pa3yeT Lenb 3apsSAKH AT YIepKaHHsI TaHHBIX Ha BTOPOM y3iie 651
B 3HaueHuu «1». Korma nannbelie Bo BTopoM y3ie 651 pasHbl «O», BbIxOn uHBepTropa 603 paseH
«1», N-MOII Ttpan3uctop 617 oTKpeIT 1 00pa3yeT Lenb pa3psaaku s yAep KaHUs JaHHBIX Ha
BTOpOM y3uie 651 B 3Hauennn «0». Kak MoxHO yBUneTh, HHBEPTOPHI 618 11 603 00pa3yroT KOHTYp
3alleIKU AaHHBIX Ul Jy4IIero 3allOMMHAHUS JaHHBIX C BBIXOAHOTO BbiBOAa 605 D-tpurrepa c
IVMHAMUYECKHM YIIPAaBIEHHEM U C TIOJIOKUTENbHOW OOpaTHOM CBSI3bI0 Ha BTOpPOM y3je 651.
Kpome Toro, koHTyp oOparHOi cBsizu, coctosimmii u3 P-MOII tpansucropa 616 u N-MOII
TpaHzucropa 617, MOKEH MMETh MEHBIIMN BBIXOAHOH TOK, Ye€M OOBIYHAs LIeMb YTEHUS |
3aIUcH, YTOObI MOXKHO OBLIO MPABUIIBHO 3aIMCATh HOBBIE JAHHBIE.

[0076] Kpome Toro, uro kacaercss D-TpurrepoB ¢ IOUHAMHUYECKUM YIPABICHHUEM,
nokazaHHbix Ha ¢ur. 4A-4D, curHanel cuaxponuszauud CLKP u CLKN moryt ObITh mpsiMO
MOAICOENUHEHbl K CHUTHAJaM CHUHXPOHM3ALMH, a TaKkKe MOTYT IoAaBaThCsi udepe3 Oydep
cunxponuzarmu. Ecnmu curHanel cunxponumsaumu CLKP u CLKN mnoparorcs uepe3 Oydep
cuHXpoHM3anuu, onoku 401 mepBoii 3amenku D-TpUrrepoB ¢ IMHAMUYECKUM YIIPABIEHHEM, TO
ectb mepenarounbie BeHTWIM 501 w 601, mpoektupyroTcst kak Onok 3amep:kku. CKoOpocThb
YMEHBIIAETCS 38 CUET UCIIOJIb30BaHMs IPUOOPOB C BBICOKUM ITOPOTOM, 3JIEKTPHUYECKAsl yTeUKa U
CKOPOCTb Iepenayu CHUXKAETCS 332 CYeT MCIOJb30BaHMs MAJIOrO pasMepa, a CKOpPOCTh Mepenadu
3aMEANIAETCST  3a CYET MCIHOJIb30BAHUS KOMIIOHOBKM C TAPAa3sUTHBIMH  PE3UCTOPOM H
KOHJIEHCATOPOM, Tak 4TO BpeMsl XpaHeHus D-Tpurrepos ¢ IMHAMUYECKUM YIPABIEHHUEM MOXKHO
CHM3UTb. B COOTBETCTBMM C APYTrMM BapUAHTOM OCyLIeCTBIeHHs, Oydep cuHXpoHU3aumu D-
TPUITEPOB C JAMHAMHYECKHM YIPABICHHEM CKOHCTPYHPOBAH KaK BBICOKOCKOPOCTHOW OJIOK H
COZIEPIKUT, TI0 MEHbLIEH Mepe, OOUH KackaaHbli OydepHblii Onok. Bo3mMokHOCTH BO30OYKIEHHUS
Oydepa ycuieHbl 3a CUET HCHOJIb30BAHHS NMPUOOPOB C HHU3KUM TOPOTOBBIM HANPSDKEHUEM U
YBEJIIMUEHUS pa3MepoB MpuOOpoB. BrimonHeHa OamaHcupoBKa BO3OYKIESHUS MEKAY HArpy3KaMu,
npudeM o0masi CKOpOCTb BO3OY)KIOEHHs YJIYULIEHA C TIOMOIIBI0 CXEMbl C TMPOAYMAHHO
pacrpeaeseHHoNn 3a4ep>KKOM CUHXPOHHU3ALMK, TEM CaMbIM YMEHBLIEHO BpeMs XpaHeHus D-

TPUITCPOB C IMHAMHWYCCKUM YIIPABJIICHUCM.
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[0077] Cnenyer ormerurh, uTO TOKa3aHHble Ha ¢ur 4A-4D D-tpurrepsl ¢
JUHAMHWYECKUM YIIPABIEHUEM MOXKHO TAKXe HUCIIONb30BaTh B MAPAJUIEIbHOM COEAUHEHUHN Cpasy
Heckonbkux. Kaxkapni D-Tpurrep ¢ AMHAMUYECKUM YNPABICHUEM COAEPKUT BXOAHOHN BBIBOJ U
BBIXOJHOW BBIBOJ M TNPUHUMAET BHEIIHHE CHTHAJIbI CHHXPOHU3AIMH depe3 Oydep
CHUHXPOHM3alMH, npu 3ToM curHansl cuaxponuzauuu CLKP u CLKN nopatorces k kaxxaomy D-
TPUITEPY C AMHAMUYECKUM YIIpaBJIeHHEM nociie Oyepru3atiy CUrHAJIOB CHHXPOHU3ALMH.

[0078] Jlasiee B 3TOM JOKYMEHTE MOAPOOHO 00BbsCHsIeTCs npuHIHN paboTel D-Tpurrepa ¢
IMHAMUYECKUM YTIPaBJIEHUEM COIIACHO HACTOSINEMY H300PETEHUIO.

[0079] Ha ¢ur 5A mnokaszaHa SKBUBAJICHTHAas yIpOLIeHHas cxema D-tpurrepa c
IMHAMUYECKUM YIPABICHUEM HACTOSIIEro M300peTeHMs NMpHU 3alucH JaHHBIX, a Ha ¢ur 5B
MOKa3aHa JKBHUBAJICHTHAsl YNPOLIEHHAass cxema D-Tpurrepa ¢ AMHAMHUYECKUM YIIPaBIECHUEM
HACTOSALIETO N300PETEHNsI B COCTOSIHUN XPAHEHUs! JTAaHHBIX.

[0080] Kak mokazano Ha ¢ur. 4A, 4B, 4C, 4D u SA, xorma CLKP umeer BbICOKHI
ypoBeb, a CLKN wumeer Huskuil ypoBeHb, YIpaBisieMble CHHXPOHH3aLUEH TPaH3UCTOPHI
TpUCTAOMIBHBIX HMHBEPTOPOB 502 m 602 OTKpbITBI U JaHHbIE, IEpPeAaBaeMble dYepes
nepeaarounele BeHTHsn 501 u 601, 3anuceiBarorcss B mapasutHbii koHgeHcarop 100. Korma
BXOAHBbIe naHHble paBHbl «0», P-MOII Tpansucropsr 510, 511, 610 u 611 TpucTabuibHbIX
uHBepTopoB 502 u 602 HAXOmATCS B OTKPBITOM COCTOSHUM JUIsi OOpa3oBaHUs Ienei
MOATATUBAHUS BBEPX Ui 3apsiAKU NapasutHoro konuaencaropa 100, Bropeie y3abl 551 u 651
MPUHUMAIOT BBICOKUN YPOBEHb M JIaHHbIE U3MEHSIOTC Ha «1». Korma BXOnHbIE JaHHBIE PaBHbI
«1», N-MOII Ttpansuctopsr 512, 513, 612 u 613 tpucrabunbubix uHBepTOpoB 502 M 602
HAXOMATCS B OTKPBITOM COCTOSIHUM JJisi OOpa3OBaHMs LIETIEH CTATHBAHUS BHU3 UL PA3PSAKU
napasutHoro konaencaropa 100, Bropele y3uael 551 u 651 npuHUMarOT HU3KMH YpPOBEHb U
JAHHBIE U3MEHSAIOTCS Ha «O».

[0081] Kak mokazano Ha ¢ur. 5B, korna mapa3uTtHbiid koHAeHcaTop 100 3apspkeH, eciu
TpucTabmiIbHbIe HHBEPTOPBI 502 1 602 mox ynpaBieHHEeM CUTHAJIOB CHHX POHH3AIUN HAXOISTCS
B COCTOSIHMM BBICOKOTO HMMIT€HAaHCa, Mapa3uTHbIA KoHAeHcatop 100 Oojblne He 3apspkaeTcss U
JMaHHbIE HA BTOPBIX y3iax 551 u 651 Haxopsites B cocTosiHnu xpaHeHust. C Ipyroii CTOPOHBI, U3-
3a nefictBus TokoB yTeuku N-MOIT tpansuctopos 512, 513, 612 u 613, anexrpudeckuii 3apsin
MOCTENEHHO CTEKAeT ¢ MapasuTHOro kouaeHcaropa 100, BEICOKMI yPOBEHBb BO BTOPBIX y3sax 551
u 651 CTaHOBUTCS HM3KMM YpPOBHEM IIOCJIE€ HEKOTOpPOro MEepHUOAa BPEMEHH, U
3apEerucTpUpPOBaHHbIE B MapasuTHOM KoHAeHcartope 100 naHHble n3MeHs0TCA ¢ «1» Ha «O», 4TO

B UTOI'€ BBI3BIBACT OH_II/I6Ky JaHHBIX.
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[0082] IIpennonoxkum, 4TO CO3aHHBIN B Mapa3suTHOM KoHAeHcarope 100 snexrpuueckuil
3apsan paseH Q, eMkocTh mnapasutHoro konzaeHcatopa 100 pasHa C, a HanpsbkeHHE MEXAY
IUIACTMHAMU Mapa3suTHOIO KOHAEHCATOpa PaBHO V, Toraa

[0083] Q=C*V

[0084] Ecnu Tok yreuku paseH lyTedku, TO BpeMst yTeukH t paBHO:

[0085] t=Q/Iyreuku = C * V/ Iyreukn.

[0086] Jnsd npuMeHsieMOro B HACTOsALIEE BpPeMsi TEXHOJIOTMYECKOro Impolecca
XpaHsLMecss Ha Mapa3suTHOM KoHueHcarope 100 maHHbBIE MOTYT XPaHUTHCS MPUMEPHO 5 HCEK.
Jpyrumu CcjaoBaMH, €CJIU XPAaHsIIHUECs HA Mapa3suTHOM KOHAEHCATope AaHHblE NMEPUOANYECKU
OOHOBJISIFOTCSL BO BpEeMsl XpPaHEHUS MAHHBIX, TO CUTYyallUd OIIMOKH JAaHHBIX HE BO3HHMKHET.
Pabouass wactora NMPUMEHSEMOrO B HACTOSAIIEE BPEMsI BBIYMCIUTENIBHOIO YCTPOMCTBAa 4acTo
Bbie 500 MI'1, 4TO HAMHOTO MPEBBIIIAET HEOOXOAMMYIO YaCTOTy OOHOBIICHHSI JAHHBIX, TaK YTO
D-Tpurrep ¢ AMHAMUYECKMM YIPABJIEHHEM COIIACHO HACTOSIIEMY H300PETEHHI0 MOXKHO
NPUMEHSTh B BBIUMCIUTEIBHOM YCTPOWCTBE, IPU 3TOM YMEHBIIAETCS KOI(PPHUIIMEHT OmnOOK B
pe3yJabTaTte omnepauuii BBMUCIUTEIBHOTO YCTPOMCTBA, W YIYYIIAETCS Ka4ecTBO 0O0pabOTKH
JAHHBIX YCTPONCTBA BBIYMCIIECHUS] BUPTYaJIbHOU BaJIFOTHL

[0087] C npyroii cTOpOHBI U3-3a BJIMSHUS TOKA YTEUKHM XPAaHSALIUICA Ha MapasUTHOM
koHneHcarope 100 snekTpudecKkuil 3apsif MOCTENEHHO YMEHbBINAETCs, TaK YTO HANPSDKEHUs Ha
BTOpPBbIX y3nmax 551 um 651, koropble cHayanma OynyT MMETh BBICOKHI YpPOBEHb, MOCTENEHHO
CHIKAIOTCSI, a IOCKOJIbKY HAIPsDKEHMs Ha BTOPBIX y3sax 551 u 651 ucnonp3yroTest Kak BXOAHbIE
cur"ansl st uHBEpPTOpoB 503 1M 603, TO MHBEPTOPBI MEPEXONAT B MOANOPOTOBOE OTKPBITOE
cocrosinue. MuBepropsl 503 m 603 B MOANOPOTrOBOM OTKPBITOM COCTOSTHUH OOpa3yrOT LEMb
NPOTEKaHUs] TOCTOSHHOTO Toka ¢ muHbl nutaHus VDD nHa 3emmo GND, BbI3bIBas peskoe
BO3pacTaHHE NOTPeOIIEMON MOIITHOCTH.

[0088] Tak xax B xkadectBe N-MOII tpansuctopos 512, 513, 612 u 613 TpuctabuibHBIX
uHBepTOpoB 502, 602 MCIONB3yOTCA NMPUOOPHI C HU3KOH yTeukoH, a B nHBepTopax 503 u 603
UCTIONIb3YIOTCS MPHOOPBI ¢ BBICOKUM TOPOTOBBIM HampsikeHueMm, D-tpurrepsr 500 u 600 ¢
IMHAMUYECKHM YIPABICHUEM COINIACHO HACTOSINEMY H300peTeHHI0 MOryT 3(QEeKTHBHO
yMeHbIINUTb TOK yTeuku B N-MOII tpansuctopax 512, 513, 612 u 613, u CHU3UTH BO3MOXHOCTH
uaBepropoB 503 u 603 paborarb B TOANOPOTOBOM MHTEpPBAje, TEM CaMbIM CHIDKas
noTpeOIIieMy0 MOIIHOCTh D-TPUITepOB ¢ AMHAMUYECKUM YIIpaBIeHHEM. MeTonbpl MPUMEHEHUS
npuOOpPOB C HU3KOW yTEUKOW W TPUOOPOB C BHICOKUM IIOPOTOBBIM HAIMPSDKEHHEM MOYKHO
HCIIOJIb30BATh 110 OTAEJIBHOCTH, a TAKXKE€ MOXKHO UCIIONb30BaTh OAHOBPEMEHHO.

[0089] Kpome toro, nns D-TpurrepoB ¢ AMHAMHYECKUM YMPABICHUEM, OCHALIEHHBIX

OJIOKOM TIOJNOKUTENbHOH OOpaTHOH CBs3H, Onaromapsi paboTe BBIMONHSOUNX  (PYHKIHEO
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NOJIOKUTENIbHOW OOpaTHOH CBsi3M HWHBEpPTOpOoB 518 m 618, XpaHsmuecs Ha Mapa3UTHOM
koHzaeHcarope 100 maHHbIE MOTYT B IOTAaTHOM pPEXKUMeE PaOOThl XPAaHUTHCS, MOKa He OyayT
nepe3anyucaHbl HOBbIMU AaHHbIMU. (CrenoBaTenpbHO, BO BpeMsl XpaHEHUs] JaHHBIX HET
HEOOXOOMMOCTH MEPUOANYECKN OOHOBIISITh XPAHSIIHECS Ha MaPa3sUTHOM KOH/ICHCATOPE AaHHBIE,
U CUTYallH OIIMOKH JAHHBIX TAK)XKe HE BO3SHUKHET.

[0090] Ha ¢ur 6 mnoxasaHa BpemeHHas nuarpamMma D-Tpurrepa ¢ JUHAMHYECKUM
yIOpaBlIeHHeM COMIACHO Hacrosmemy uszoOperenuro. Kak mokasano Ha ¢ur 6, xorma CLKP
uMmeeT HU3KUH yposeHb, a CLKN nmeer BbICOKUIT ypOBEHD, OJIOK NMEPBOH 3aIENKU OTKPBIT, TaK
YTO JaHHBbIE ¢ BXOAHOIO BbIBOAA D mpoxonmsar depe3 OJIOK MepBOM 3alienk, a OJIOK BTOPOU
3alleJKU  3aKpbIT [JIs1  yAep>KaHHUs BBIXOJHOINO curHana D-Tpurrepa ¢ JUHAMHUYECKUM
yIpaBjieHueM B UCXOAHOM coctosiHuu. [Ipu noctymnenun Hapacratouiero ¢pponta CLKP curnan
CLKP cxaukoM nepexomuT Ha BbICOKMI ypoBeHb, a CLKN ckaukoM NepexonuT Ha HU3KUI
ypOBeHb, OJIOK MEpBOH 3aIIEeNKH 3aKpbIBAETCS sl OTCOCAMHEHMs JAHHBIX, MOJAHHBIX Ha
BXOAHOW BbIBOA D, a OIOK BTOPOH 3allesKu OTKPBIBAECTCS U BBIBOAA XPAHSIIUXCS JAHHBIX
BXoAHOro BbiBoga D Ha BbixomHOH BeIBOA Q. Kak MOXHO yBUIETb, W3MEHEHUs COCTOSHUS
BBIXOZHOTO BBIBOAAa D-Tpurrepa ¢ AMHAMHYECKUM YIIPABICHHEM HACTOSINEr0 H300pEeTeHUs
HPOUCXONAT TpH noctymieHnn Hapactaroomero ¢ponta CLKP, 3arem CLKP mmeer BbICOKHit
ypoBeHb, CLKN nmMeer HU3KHUIT ypOBEHb, & COCTOSIHHE BbIXOZA YAEP>KUBAETCS HEM3MEHHBIM.

[0091] B HacrosimeM u300peTEeHHH JOMOJHUTENBHO TMPEioskeH OJok 00paboTku
JaHHbIX, U Ha (Ur 7 MOKa3aHa YNpOLIeHHas cxema OJjoka OOpabOTKM IaHHBIX COIVIACHO
HacTosiieMy u3oOperenuro. Kak nokasano Ha ¢ur 7, 6ok 700 oOpaOOTKHM NaHHBIX COOEPIKUT
cxemy 701 ympaBnenusi, pabouyro cxemy 702 u wmHOxkecTtBo D-tpurrepos 500, 600 c¢
auHaMu4YecknM yrpasineHrneMm. Cxema 701 ynpasnenusi oOHOBIsieT nanHble B D-Tpurrepax 500,
600 ¢ AguHaAMHUYECKUM YNPABJIEHUEM M CUUTbIBaeT aAaHHble ¢ D-tpurrepos 500, 600 c¢
IMHAMUYECKHM yrpaBieHueM. Pabouas cxema 702 BBIMONMHsIET 00paOOTKY CUUTAHHBIX JAHHBIX,
U 3aTeM pe3ynbTaT 00paboTKH BRIBOOUTCS cxeMoi 701 yrpaBieHwHs.

[0092] B Hacrosiimem n300peTeHn JOMONHUTENBHO NPEIOKeHa MUKpOCcXeMa, U Ha (ur,
8 moka3aHa YNpPOLICHHAsh CXeMa MHKPOCXEMbl COMIACHO HacrosmeMmy wuzobperenuio. Kak
nokaszaHo Ha ¢ur. 8, mukpocxema 800 conmepskut Onok 801 ympaBieHHs U OAMH HIJIH HECKOJBKO
6mokoB 700 oOpabotku nanHbIx. biok 801 ynpasnenus BBogut naHHble B 6ok 700 oOpaboTku
JaHHBIX, a 00paboTaHHbBIE JaHHBIE BHIBOAATCS U3 O6J0k0B 700 00pabOTKM HaHHBIX.

[0093] B Hacrositiem n300peTeHUH TOTIOTHUTEIBHO MPENJIOKEeHa TUIaTa XOIIMPOBAHHUS, U
Ha ¢ur 9 mokasaHa YNPOLIEHHAs CXeMa IUIaThl XJ3IIMPOBAHHUS COINIACHO HACTOALIEMY

u3o0perenno. Kak nokaszano Ha ¢ur. 9, kaxkaas u3 miar 900 X3HUpOBaHUS CONEPKUT OfHY HITH
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HECKONIbKO MuKpocxeM 800 1 BBINMOJHEHMs ONepalyidi X3IIUPOBaHUS pPabOYuX [aHHBIX,
MOCTYNUBIIMX ¢ MAWHUHIOBOIO IyJa.

[0094] B mHacrosimem wu300peTeHHH AOMOJHUTENBHO TPEIIOKEHO BBIYHCIUTEIBHOE
YCTPOUCTBO, U BBIMUCIUTEIBHOE YCTPOUCTBO MPEANOYTUTENBHO BBIITOJHEHO C BO3MOXKHOCTBIO
UCTIONIb30BAHMSA JUII MAaWHUHIa BUPTYaJIbHOW LU(POBOH BaOThl. KOHEYHO, BBIYHCIUTEIBHOE
YCTPOWCTBO TaKXKE€ MOKHO BBITIOJIHUTH C BO3SMOKHOCTBIO BBIIOJTHEHHUS JTFOOBIX APYTUX MAaCCOBBIX
onepauuii, 1 Ha pur. 10 moka3aHa ynmpoIleHHasl CXeMa BBIUHCIUTENBHOIO YCTPOHCTBA COTIIACHO
HacroseMy nzobperennto. Kak nokasano Ha ¢ur 10, kaxnoe U3 BBIYUCIUTENBHBIX YCTPONUCTB
1000 conepxut coequnurenpnyro miaty 1001, muary 1002 ynpasnenus, paauarop 1003, mnary
1004 Gnoxa nuTaHus ¥ OOHY WK Heckospko muiar 900 xsmuposanus. [Inara 1002 ynpasieHus
nofcoenrHena k miaram 900 x3mupoBaHus yepe3 coequHuTeNbHyo miaty 1001, a Bokpyr miar
X3UIMpOBaHUsl mpenycMmorpeH panuarop 1003. ITmara 1004 Onoka mNUTaHUS BBINOJHEHA C
BO3MOKHOCTBIO TIO1aBaTh NMUTaHUE Ha coeauHUTeNnpHYr0 muary 1001, mnaty 1002 ympasnenus,
paauarop 1003 u nmnatel 900 X31mUpoBaHUS.

[0095] Cnenyer OTMETUTH, YTO B HACTOSIIEM M300pPETEHUH OPHEHTALMS WU B3aHMHOE
pPacmoNoKeHNe, YKAa3aHHOE TEPMHUHAMH «IONEPEUHBI», «IPOAOIbHBINY, (CBEPXY», (CHHU3YY,
«CIepenn», «C3aau», «CJIeBa», «CIpaBa», «BEPTUKAJIbHBIN», «TOPU3OHTAJIBHBIN», «BEPXHUIY,
HYDKHUI», «BHYTPH», «CHApy>KH» M MOROOHBIMH, OTHOCATCS K IIOKa3aHHOH Ha (Qurypax
OpPUEHTALIMM WJIM B3aUMHOMY pAacCHOJIOKEHHUIO, M 3TO CIEJAHO TOJBKO C LENbI ONUCAHUs
HACTOALIETO U300PETEHUsI U YIIPOIIEeHUS] OOBSCHEHHSI, @ HE JISl YKA3aHUS WU TPENIIOKEHUS, YTO
yKa3aHHOE YCTPONCTBO WM 3JIEMEHT JAOJKHBI UMETh KOHKPETHYIO OPUEHTALIUIO U JOJKHBI ObITh
YCTAHOBJIEHBI M pabOTaTh B KOHKPETHOW OPHEHTAIMH, TaK YTO 3TO HE CJIEAYEeT MOHUMATh KaK
OTPaHUYEHUS JIJIsl HACTOSIIETO U300pETeHNUSsI.

[0096] XOoTs BapWaHTBhl OCYINECTBJICHUS HACTOSILNEr0 H300peTeHHs OBLIM PaCKpPbITHI
BBILIIE, UX MOXXHO B MOJHOM OOBEME MPUMEHSTh B PAa3IMYHBIX OONACTSIX, MPUIONHBIX IS
HACTOSLIETO M300PETeHHUs, TaK YTO OHH HE SIBIIIOTCS OTPAHUYEHUSMHU JUIS TEPEYUCIEHHOTO B
OMHMCAHWNH U B BApUAHTAX ocyliecTBIeHHss. CIenuaIncThl B 3TOW 00JaCTH TEXHUKH MOTYT JIETKO
pean30BaTh JOMOJHUTEIbHbIE MOTU(UKALINH, TaK 4TO 0€3 OTKJIOHEHHUsI OT OOIel KOHLETILUH,
OTpeNeJIEHHON B PUJIOKEHHBIX MYHKTaX (POpMYIbI H300pETEHHSI, U OT SKBUBAJIEHTHOTO 00BbEeMa,
HacTosllee M300peTeHne He OrpaHWYeHO KOHKPETHBIMH TapamMeTpamMu H  (Qurypamu,
MOKA3aHHBIMHA U ONTUCAHHBIMU 371€Ch.

[0097] JlpyruMu CIIOBaMH, y HACTOSIIErO H300peTeHHs MOTYT TakKKe CYIIeCTBOBATH
APYTUE Pa3UYHbIe BAPHAHTHI OCYIIECTBIICHUS, U CIIEIMAIUCTHI B 3TOH 00JIACTH TEXHUKU MOTYT
BHOCHUTbH Da3JIM4Hble MOOU(PUKAIIMM W WU3MEHEHHS COIIACHO HACTOSINEMYy H300peTeHuto 0Oe3

OTKJIOHCHHA OT CYWECTBA U CYTHU HACTOALICTO I/1306peTCHI/I$I, HO TaKWUE€ COOTBCTCTBYIOLIUC
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MOI[I/I(bI/IKaL[I/II/I 1 U3MEHCHUA 6YI[YT MPpUHAAJICKATD K O6’beMy, 3aMUIICHHOMY TMMPUIOKECHHBIMU

NyHKTaM# (OpMYITbl H300pETEHNUSI.

HDOMbIIH.]'leHHaH NPUMEHUMOCTDb

[0098] IIpumenenne D-tpurrepa ¢ AWHAMUYECKHM YIPaBICHUEM, a TaKke OJoka
00pabOTKU TaHHBIX, MUKPOCXEMBI, TUIAThl X3IIHUPOBAHNUS M BBIYUCIUTEIBHOTO YCTPONUCTBA C €ro
HCTIOJIb30BAHUEM COTJIACHO M300PETEHUI0 UMEET CIIEAYIOLINE MOJIe3HbIe 3 EeKTHI:

[0099] MOXXHO CHHU3HTh mNpuMepHO Ha 30% muomaas MHKPOCXEMbI, MOTPeOIsieMyro
MOILIHOCTb U BpeMs 3aJ€p>KKU JIOTMKH, TE€M CaMbIM CHUXAasi CTOMMOCTb IIPOM3BONACTBA
MHUKPOCXEMBI U YBEJINUNBAsI KOHKYPEHTOCIIOCOOHOCTD n3nenus. B mepcnekTiBe pa3BUTHS TaKoH
D-tpurrep ¢ tuHaMHYECKUM YIIPABIEHUEM MOXET 3aMeHUTh D-Tpurrep B unpoBoil Ioruke s
YIpPOIIEHHs MpoLecca MOHTaXa 3JEKTPONPOBOAKM B KOMIIOHOBKE Iporeccopa o0padoTku
JAHHBIX, CHU3UTb CJOXKHOCTb MPOEKTUPOBAHMS, U YIYYIIUTh 3KCIUIyaTallUOHHBIE MapaMeTphl,

TEM CAMBIM IOJYYHB NPECUMYIICCTBO IO IJIOIIAAN U IO YBEJIMYUCHUIO IPAKTUIHOCTH.
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POPMYJIA U3OBPETEHUA

1. D-Tpurrep ¢ IMHAMUYECKUM YIIPABIECHUEM, COACPIKALIUNI!

BXOMHOM BBbIBOZ, BBIXOAHOH BBIBOJ U, IO MEHbLIEH Mepe, OOUH BbIBOJ CHUTHAJA
CHUHXPOHH3ALUY,;

OJI0K MepBOH 3alleNKH U Nepeaayv JaHHBIX ¢ BXOAHOTO BBIBOJIA M COXPAHEHUS TAaHHBIX
NIOZl YIIPaBJIEHUEM CUTHAJIa CUHX POHU3ALUH;

OJIOK BTOPOM 3alleNKy Ul COXPAaHEHHs JaHHBIX JJIs1 BBIXOJHOI'O BBIBO/A U MEpenavu
MHBEPTHUPOBAHNUEM JAHHBIX, XPAHAIIUXCs B OJIOKe NEpBOH 3alleNKy, MO YIIPABIEHHEM CUrHaa
CHUHXPOHM3ALINH;, U

ONOK TmepBOW 3amienkd, OJOK BTOPOW 3allelKH M BbIXOAHOH OydepHbii OJ0K
NIOCJIEIOBATENIbHO COEIMHEHBI B LIETIOYKY MEXY BXOJHBIM BbIBOJIOM U BBIXOJHBIM BBIBOJIOM;

OTJIMYAIOIINICS TeM, OJOK BTOPOW 3aIUeNKU SIBISIETCS TPUCTAOWIBHBIM HHBEPTOPOM,
CIIOCOOHBIM TNPHHUMATH COCTOSIHUSI C BBICOKMM YPOBHEM, HH3KMM YPOBHEM H BBICOKUM
BBIXOJIHBIM MMIIEZIAHCOM IOJ] YIIPABJIEHUEM CUIHaJIa CHHXPOHU3ALIUHY,

U JIaHHbIE, BBIBOJJUMBIE BBIXOIHBIM BBIBOAOM, HHBEPTHPOBAHBI OTHOCUTEIBHO BXOIHBIX
JaHHBIX BXOAHOTO BBIBOJA .

2 D-tpurrep ¢ OUHAMHYECKHMM YIPABIEHHEM MO M. 1, OTIMYAKOIUNICI TEM, 4YTO

2
TpUCTAOMIIBbHBINA HHBEPTOP conepskuT nepsbiii P-MOIT tpansuctop, sropoit P-MOIT TpansucTop,
nepBbii N-MOII Tpansuctop u Bropoit N-MOII TpaH3ucTOp, KOTOpbIE MOCIEAOBATENBHO

COCOUHECHBI B LICTIb MEXY ITUHOM MATAHUS U 3EMJIEN.

3. D-Tpurrep ¢ IMHAMUYECKUM YNPABIECHUEM IO M. 2, ONIMYAIOIIMUICS TE€M, 4YTO MEePBbIN
P-MOII Tpanzuctop u sropoii N-MOII TpaH3uCTOp BBINOJHSIOT yIpaBieHHe KIFUYOM COMIaCHO
CUTHaJly CHHXPOHHU3ALUHY, IPUYeM CUTHaJIbl CUHXpoHu3auuu s nepsoro P-MOII tpan3ucropa

u Broporo N-MOII tpan3ucTtopa UHBEpTUPOBAHBL.

4. D-Tpurrep ¢ ITUHAMUYECKUM YMPABICHUEM IO 1. 2, OTIMYAOLIMICS TeM, YTO BTOPOU
P-MOII Tpansuctop u nepsbiii N-MOII TpaH3uCTOp BBINOJHSIOT YIIPaBlI€HHE KIIIOYOM COMIACHO
CUTHaJly CUHXPOHM3ALMK, PUYEM CUTHaNIbl CUHXpoHU3auuu ans sroporo P-MOII tpan3uctopa

u niepsoro N-MOII TpaH3ucTopa HHBEPTHPOBAHBI.
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5. D-tpurrep ¢ OUHAMHYECKUM YIPAaBIEHUEM MO M. 2, OTIMYAKOIIUNICA TEM, 4TO B
kauecTBe mnepBoro N-MOII Tpansucropa u Broporo N-MOII TpaH3uctopa HCHONIB3YHOTCS

TPaH3UCTOPbI C HU3KHUM TOKOM YTCUKH.

6. D-Tpurrep ¢ IMHAMHYECKUM YIIPABICHUEM 10 1. 1, OTIMYAOIIUNCS TEM, UTO B OJIOKe

NEePBOH 3alIEeNIKU UCTIONB3YeTCs OJIOK 3aePIKKH.

7. D-Tpurrep ¢ AMHAMUYECKUM YIPABICHUEM MO M. O, OTVIMYAKOLIUNACA TE€M, YTO BBIBOJ
CUT'HajJla CHHXPOHU3ALMU TOAKIIOYeH K Oydepy CHHXpOHH3ALMHU, UCIONB3YIOIIEMy OJOKU ¢

HU3KUM IIOPOTOM.

8. D-Tpurrep ¢ AWHAMHYECKUM YIPAaBIEHHEM IO M. | OTIMYAKOLIMICSA TeM, 4YTO

MHOXKECTBO D-TpI/IFFepOB C JUHAMUYCCKUM YIIPABJICHUEM COCAUHEHO NTAPaJIJICJIbHO.

9. Bbnok 00pabOTKM HaHHBIX, COXEpPIKALIMH CXEeMy YIIPaBJICHHUs, pabouyl0 CcXemy H
MHOKECTBO COEAMHEHHBIX JAPYT C APyroM D-TpHUrrepoB ¢ AMHAMUYECKHM YIIPaBICHUEM, IPHYEM
D-tpurrepbl ¢ TUHAMHYECKUM YIPABIEHUEM 3TOTO MHOXKECTBA COEAMHEHBI TOCIEeIOBATEIBHO
VWM TIAPAJUIENIbHO, OTIIMYAOIIHIACS TEM, YTO BO MHOXECTBE D-TPHITEpPOB € AUHAMUYECKHM

YIIPABJICHUEM UCIONB3YIOTCS: D-TpUrrepsl ¢ IMHAMUYECKUM yIPaBJI€HUEM 1O II. 1.

10. Mukpocxema, comep:xariast 010k 00paboTKH JaHHBIX 1O 1. 9.

11. IInara X3mupoBaHus 1UIsl BBIYUCIUTEIBHOTO YCTPONUCTBA, COMEpIKAILasi MUKPOCXEMY

mo 1. 10.

12. BbMHUCTUTENBHOE YCTPOKMCTBO, CcOIepskallee IUIaTy OJIOKAa TMHUTAHUS, IUIaTy
YHOpaBJIC€HUA, COCAWHHUTCIBbHYI IUIATy, paauaTOp W MHOXKCCTBO IUIAT XSIIHUPOBAHUSA, MPHYEM
IjiaTta yrnpapJC€HHUA MOAKIIOYCHA K IJIaTaM X3HIUPOBaAHUSA YE€PE3 COCAUHUTCIIbHYIO TUIATY, BOKPYT
AT X3IIUPOBAHMUS TPENyCMOTPEH paguaTop, a Iulara OJIoKa TUTAHUS BBINIOJHEHA C
BO3MOXXHOCTBIO NIOAaBaTh MUTAHUE HAa COCAUHUTEIIbHYIO IUIATY, IUIATYy YIIPABJIICHUSA, paguaTop U
IJIaThl X3IMIHUPOBAHUA, OTIMYHAOLICECA TEM, YTO ILIaTa XJSUIHMPOBAHHA ABJIACTCA MJIaTON

X3MpoBaHus no m. 11.
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OTYET O IATEHTHOM IIOUCKE  [Hovep espasufickol sadBku:

(ctatpa 15(3) EAIIK u npasuyo 42 [lateHTHOH HHCTPYKUMH K

EAIIK) 202290752

A. KIACCUO®UKALIMA ITPEJIMETA U3OBPETEHHA:
HO3K 3/012 (2006.01)

Cornacio MexayHapoHoit natentHoi xnaccuukaryu (MITK)

5. OBJIACTD ITOMCKA:

[IpocMoTpenHas NOKYMEHTAUUS (CHCTEMA KIACCH(UKAIMU H MHIEKCH MIIK)
HO3K 3/00, HO3K 17/00

AnekTpoHHas 6a3a JaHHBIX, HCNOJB30BABLIAKCA IIPH OKCKE (uazBaHKe Ga3bl U, €CITH, BO3MOXHO, HCIONB3YEMbIC OMCKOBBIC TEpMHHBI)
EAPATIS, Espacenet

B. JIOKYMEHTbI, CAMTAIOINHUECS PEJIEBAHTHBIMH

Kareropus* CChIKH Ha JOKYMEHTbI ¢ YKa3aHHeM, A€ 9T0 BO3MOXKHO, pe/IeBAHTHBIX YacTeH OtHOCHTCA K MyHKTY Ne
A US 2010/156494 A1 (LSI CORPORATION), 24.06.2010, onucanue map. [0021-0025], ¢wr. 1 1-27
A CN 107528566 A (SEMICONDUCTOR MFG INT BEIJING CORP, SEMICONDUCTOR MFG 1-27

INT SHANGHAI CORP), 29.12.2017, pedepar, dur. 1,2

A RU 2 542 575 C1 (OBLLIECTBO C OIPAHMYEHHOM OTBETCTBEHHOCTBIO 1-27
IDTAUHTEX»), 20.02.2015, onucanue ctp. 6-10, ur. 1

A SU 281541 (A. A. COJIOBBEB), 14.09.1970, onucanue, ¢ur. 1 1-27

MOCHEAYIOUIME JOKYMCHTEI YKa3aHbl B TNPOAOJKCHUH

«T» - Gonee NO3AHUI JOKYMEHT, ONyGIHKOBaHHBIA NOC/IE AaTl IPHOPHTETA H

MPUBEIEHHBIH U1 IOHUMAHHS H300peTeHus

«X» - IOKYMEHT, UMeroLuit Hanbonee GIM3KOE OTHOLICHHE K MPEAMETY NOHCK3,
IOpovaIKil HOBU3HY HITH M306peTaTeNbCkuil ypoBEHS, B3ATHIA B OTACIBHO-
CTH

«Y» - HOKYMEHT, MMEIONIHi Hanbonee GIM3K0E OTHOMIEHHE K [IPCAMETY MOMCKa,
nopovamui U306peTaTeIbCKUit YPOBEHB B COUECTAHHH C IPYTHMH JOKYMEH-
TaMH TO# Je KaTeropuu

«&» - IOKYMEHT, ABJAIOUIUICSA NaTCHTOM-aHAIOrOM

«L» - IOKYMEHT, IPHBEACHHEIR B APYruX LEaAX

* Ocobble KaTerop1y CChIIOYHBIX JOKYMEHTOB:

«A» - IOKYMEHT, onpeaesiomuii o6muil ypoBeHs TEXHHKH

«D» - IOKYMEHT, NPHBEICHHBIN B €BpasUACKON 3a1BKe

«E» - Gonee paHHMi TOKYMEHT, HO ONy6/IMKOBAHHBIA Ha AaTy nojauu

eppasuiickol 3aBKM WM NIOCTIE Hee

«O» - IOKYMEHT, OTHOCAIIMHACSA K YCTHOMY PacKpBiTHIO, IKCIIOHHPO-
BaHHUIO M T.0.

"P" - JOKYMEHT, OITyGAMKOBAHHBI IO JIAThl NOJA4H eBPAsHFACKOH
3a5BKH, HO TOCJIE IaThi HCTIPALIMBAEMOro NpHopHTeTa”

Jlata npoBeaeHus naTenTHOTO noucka: 09/08/2022

YnionHOMO4EHHOE JTHLIO:
3aMecTHTENb HaualbHUKA OTENa MEXaHUKH,
(HU3MKH U DIEKTPOTEXHUKH M. H. IOcynos
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