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3agBnsieMOe TEXHHYECKOE peIIeHHe OTHOCHTCA K  ycTpoiicTBaM  00paboTKH
HHGOPMAIMOHHEIX CHTHAJIOB, pPa0OTAlOIIMM HA aBTOHOMHBIX HCTOYHHKAX IHTAaHUA, U
MOXET OBITH HCIIOJNIE30BAaHO JUIS pean3aliil OecIPOBOIHOTO IIOJIEBOTO YCTPOHCTBA IS
YIIPaBICHUS IPON3BOJCTBCHHEIMH MPOIECCaMH.

TexHHYEeCKUI pe3yabTaT 3aKII0YACTCS B IIOBBIIICHUH YHEPTo3(PPEKTHBHOCTH.

VYerpoiicTBo 00pabOTKH MH(GOPMAIMOHHBIX CHTHAJIOB COAEPXKUT IPUEMHYIO aHTCHHY,
aHaJoroBelii  ycmimutrens ¢ APY, momocoBoit  ¢uisTp, cMecuTenb, TIeHepaTop
rapMOHUYECKOTO  CHUTHaNa, HHU3KOYaCTOTHBIH  GunbTp, ¢dasoBpamarens Ha  90°,
COITIaCOBAaHHBIN (UIBTP, MMOPOTOBBIN NETEKTOP, TAKTOBBII reHEpaTop, PEryyisiTop TaKTOBOH

4acTOTHI, Oydep, TaKTUPYEMBII JJIEMEHT. 1 ¢ur.
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3agBrnseMoe TEeXHHIECKOE PEHIeHnEe OTHOCHTCA K yCTpoicTBaM 00paboTKH
MHGOPMANNOHHEIX CUTHAIOB, PAa0OTAIOMKMM Ha aBTOHOMHBIX HCTOUYHUKAX MUTAHUS, U
MOXeT OBITh MCIIOJIB30BAaHO I pean3anui 0eCIpoBOJHOTO OIEBOTO YCTPOICTBA IIs
YIpaBJIeHUs IPOU3BOACTBEHHBIMU IIPOLECCAMH.

H3BecTHO, 4TO COBpEMEHHBIE YCTPOiicTBa 00paboTKN HH(YOPMAITHOHHBIX CUTHAJIOB
COJEPKAT 3JIEMEHTHI, CKOPOCTb BHIYMCIEHUN KOTOPBIX 3aBUCUT OT YAaCTOThl TAKTUPOBAHHUS,
BEIpPa0aTEIBAEMO TaKTOBBIM TeHepaTOpoM. Takoii TeHepaTop 10 OTHOMICHHUIO K
TaKTUPYEMOMY 3JIEMEHTY MOXKET SIBIAThCA KaK BHELIHUM, TaK U BXOASILUM B COCTaB CaMOIo
ycTpoiictBa. K unciny TakTupyeMbIX 371€MEHTOB OTHOCSTCS, B YACTHOCTH,
MUKPOKOHTPOJLIEPHI, IPOrpaMMupyeMble Jorudeckue uurerpanbusie cxemsl (IIJIMC) u
JIpyrue aHaJIOIMUYHbIE 3JIEMEHTHI.

OO61weit 4epToil paboThl TAKTUPYEMBIX BJIEMEHTOB SIBISIETCS 3aBUCUMOCTb UX
IIPOU3BOJUTEIBHOCTH (KOJIMYECTBA BHIYMCIUTEIbHBIX Ollepaluii B €MHUIY BpEMEHU) U
3HepronorpebdiaeHus (mIorpediasieMas MOIHOCTh) OT 3HAUEHUSI TAKTOBOM 4acTOTBHI.

Tak, ¢ IoJIyuyeHHuEeM KaXKA0r0 TAKTOBOTO UMIIYJIbca TAKTOBOH 4acTOTHI f IPOUCXOIUT
U3MEHEHHE COCTOSHMS dJIeMEeHTa, 00eCIIeUrBAaIOIIEro BHIIIOJHEHNE OUepe HO
BBIUHUCIIUTENBHON onepanuu. 3a BpeMst t MOXKeT ObITh BBIMOIHEHO N BBIUHUCIUTEIbHBIX
onepauuii: N~f-t. I3 3TOro cOOTHOLIEHUS CIELy€eT, 4TO, HaIpUMED, MOBBIIIEHHE TAKTOBOM
Y4acTOTHI CIOCOOCTBYET MOBBIIIEHNUIO TPOU3BOIUTENLHOCTH dJIEMEHTa (U yCTPONCTBA HA €ro
OCHOBE).

IIpu 5TOM 32 Bpems t 3IeMEHT NOTPeOIseT SHEPTUIO E~i2t, e i - cpeaHui

oTpeOIsIe MBIl 2IEMEHTOM TOK. 3HaYSHUE 3TOT0 TOKA MPOMOPIHUOHAIBHO TAKTOBOH YacTOTe
f, TOCKOJIBKY KaX/10€ U3MEHEHHE COCTOSIHUS dJIeMEHTa, 00yCIIOBICHHOE TAKTUPOBAHHEM,
TpeOyeT onpeeeHHON mopuuy 3apsaa. B aToit cBa3u E~f2-t. W3 aToro cooTHomeHus
CJIeNlyeT, UTO, Ha[PUMED, MOBBIIIEHNE TAKTOBOI YaCTOTHI CHOCOOCTBYET MOBBIILIEHUIO
SHEpromnoTpedeH s MeMeHTa (U YCTPONUCTBA Ha €ro OCHOBE).

OHeprodpHeKTUBHOCTD € HNEMEHTA ONMpPeNesIeTCsl KaK KOTMIEeCTBO BHIYMCIUTEIbHBIX
onepauuii, IPUXOASIMINXCS Ha €IUHULLY 3aTpadyeHHON SHEPTHH, U HMEET 00paTHO
MPONOPIHOHANBHYIO 3aBUCUMOCTH OT TAKTOBOW 4acTOTh: €=N/E~1/f.

st IONEeBBIX YCTPOMCTB, UCIIOIB3YEMBIX ISl yIIPaBIEHUS TPOU3BOJCTBEHHBIMH
mporeccamMy ¥ padOTaOIUMU Ha aBTOHOMHBIX UCTOYHHUKAX MUTAaHUA, dQPexTuBHOE
moTpeOIeHne YHePTHH ABISIETCS KPUTHIECKH BaXHOH XapaKkTepucTukoi. B HacTosmumit
MOMEHT CyIIECTBYeT HEOOXOIUMOCTE B CO3MaHNHU YCTPOHCTBA KJIacca yCTPOHCTB 00paboTKH
MHGOPMANNOHHBIX CUTHAJIOB, 00JIaaf0IIeTo MOBBIIICHHOH 3HEPro3((eKTHBHOCTEIO.

U3 ypoBHS TEXHUKH U3BECTHHI PEHICHUs, KOTOPHIC 3a CUET IOHIDKEHHS TAKTOBOH
9aCcTOTHI MMOBBIIIAIOT YHEPTOdI(PPEKTUBHOCTE IEMEHTA U YCTPOHCTB Ha €0 OCHOBE.

Hanpumep, n3BecTeH NepeaTInK ¢ 00paTHOH CBA3BIO, COCTOSAIINN U3 TAKTOBOTO
reHeparopa, MyJIbTHIIEKCOPa, CABUTOBOTO PETHCTPa, PETYIATOPa HMITYIbCHOM
XapaKTePUCTHKH, BBIXOJHOTO Oydepa, HCTOYHHKA CTAaOMIBHOTO TOKa, OCHOBHOTO
U POaHaIOTOBOTO IPe0OPa30BaTeNs, CBI3aHHOTO C KOHTPOIUIEPOM, IPUEMHHUKOM 1
(dasoBoit aBTonoactpoiikoit yactotsl (Beukema T., Soma M., Sekandr K.A 6.4-Gb/s CMOS
serdes core with feed-forward and decision-feedback equalization. // IEEE Journal of
Solid-State Circuits, vol. 40, pp. 2633-2645, Dec. 2005.).

OnHaKO HETOCTAaTKOM TAKOTO M3BECTHOTO PEUICHHS SBISACTCS OTHOCHTEIBHO HEBBICOKAS
9HEeProdpGeKTUBHOCTH, CBSI3aHHAs C TEM, YTO NMOTPEOJICHHUE YIHEPTHH OJOOHOTO
yCTPOMCTBA NPAKTUYCCKH HE 3aBHCHT OT HMHTCHCHBHOCTH MTOCTYHAIOIINX HH(OPMAIIMOHHBIX
CUTHAJIOB, U B Clly4yae HU3KOH MHTEHCUBHOCTH MOCIEIHEH, SJHEPronoTpedIcHne yCTponcTRa
OCTaeTCsl MPaKTUUECKU TaKUM K€, KaK U B Cllydae BBICOKOH. JIpyrumMu ciioBaMu, IpU MajbIxX
MHTCHCUBHOCTSIX MH(GOPMAIIMOHHBIX CUTHAJIOB U3BECTHOE YCTPOMCTBO 0€3 comepKaTeabHOMI
00paboTku MHGOPMAIIUU OCYIIECTBISACT MOTPEOICHIE YHEPTHH.

N3BecTHO u3o6peTenue mo narenty RU 2558609 «Ilepenaruunk co ciensiieid ooparHoi
CBsI3bI0», OonmyOnnkoBaHHOMY 27.12.2014 1. TexHUYeCKU pe3ynbTaT u300peTeHUs
3aKJII04aeTcs B YMEHbUICHUH TOTPeOasieMOi MOIIHOCTH NepeaaTdyuka. [lepegaTdauk co
cienasiuieit oOpaTHOM CBS3bIO COJEPKUT TAKTOBBIM T€HEPATOP, CBA3AHHBIN ¢ (ha30BOM
aBTOIOJCTPOMKOI YaCTOTHI, MYIBTUILIEKCOP, CBSI3aHHBIA C KOHTPOJJIEPOM, CIABUTOBBIN
PETHCTP, PETYAATOP UMITYIBCHOM XapaKTEPUCTUKH, IEKOAEP PEryasiTopa UMIYIbCHON
XapaKTePUCTHKH, BBIXOAHOM Oydep, HCTOUHUK CTaOUIBHOIO TOKA, OCHOBHO#M
nuQpoaHaNIoroBelil MpeoOpa3oBarelib, MPHU 3TOM CHA0XKEH AOTMOJHUTEIbHBIM
nudpoaHaNToroBsIM Mpeodpa3oBaresieM U ACKOASPOM JIOMOJHUTEIBHOTO ITU(POAHATIOTOBOTO
npeoOpa3oBareis, CBI3aHHBIM C IPUEMHHUKOM, IS 00eCTIeUeHUs KOHTPOJISI MUHIMAaJIbHO
JOIYCTUMOTO pa3maxa AuPPepeHIHaTbHOTO HAPSDKEHUS BEIXOJHOTO CHTHAIA
mepeaTyrKa OT TeKyIIeH rTyOHHBI KOPPEKIUN MEXCUMBOIBHONW HHTEPPEPEHIIHH
MIpUEMHUKA.

B maHHOM TeXHHYECKOM peHIeHNH 3Heprod3()HeKTHBHOCTH MPHEMHNKA JOCTUTACTCS 32
CUeT TOTO, YTO BEIXOXHOH Oydep obecrneunBacT MHHUMANIFHO JOITyCTHMBIA pa3Max
IudQepeHIHaT HOTO HAPSKEHUS BBIXOJHOTO CHTHANA, COOTBETCTBYIOIIETO TPEOOBAHHIO
cnenuGUKaUH, ¥ MOTPeOIsIeT MUHIMAIFHO HEOOXOANMYIO MOIIHOCTD IS TEKYIIETO
3HAYEHHUs TITyOWHBI KOPPEKIINH MEXKXCUMBOIBHON MHTEepepeHn. HexoctatkoM TaHHOTO
TEXHUYECKOTO PEIICHUS SIBJISIETCS TO, 9TO B X0/1€ pabOTHI IepegaTyiKka He IPOU3BOIUTCS
yIPaBICHUS TaKTOBOI YaCTOTOH, BEIpabaThIBaeMOI TAKTOBEIM I'€HEPATOPOM.
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HanGonee 61M3KUM aHAIOTOM K 3asBISIEMOMY PEIISHUIO SIBISETCSA « YCTPOHCTBO
00paboTku HHPOPMAIMOHHBIX CUTHAJIOB)» (3asBKa Ha mareHT P® Ha moje3Hy0 MOIelh
Ne2016146585), conepxalliee TAKTUPYEMBIIl 3JI€EMEHT, TAKTOBBIH F€HEPATOP, PETYIATOP
TaKTOBOH 4acTOTH U Oydep, nHPOpMANHSI U CTEIIEHN HAIIOJIHEHHOCTH KOTOPOTO IepefaeTcs
B TaKTUPYEMBIH DJIEMEHT, a TAKTHPYEMBIH dJIEMEHT (GOPMHUPYET CUTHAN YIPABICHUS IS
perynsaTopa TaKTOBOX 4acCTOTHI.

JlaHHOE TeXHHYECKOEe PEUICHHE MO3BOJSACT MOBBICUTE 3HEPT03()(HEeKTUBHOCTD
TaKTUPYEMOTO JIEMEHTA U YCTPOUCTBA HAa €r0 OCHOBE IIyTEM YIIPABIAEMOI0 CHUXKECHHUS
TAKTOBOM 4acCTOTHI HA TAKTUPYEMOM 3JIEMEHTE B 3aBUCUMOCTH OT UHTEHCUBHOCTH
HH(POPMAIMOHHOTO oOMeHa. OHAKO HETOCTATKOM JaHHOTO PEIICHUS SBIIACTCS
HEO0OXOIUMOCTb COXpPaHEHHs TAKTOBOM YaCTOThI HA TAKTUPYEMOM JIEMEHTE IIPU
OTCYTCTBHH IOJE3HOTO CUTHAJIa B 3upe.

TexHuueckas 3ajadya 3aKJI04aeTCs B CO3AaHUM yCTpoicTBa 00paboTKu
NH(POPMANMOHHBIX CUTHAJIOB, 00JIaJafOIIEero MOBBIIICHHOH SHEProd(h(eKTHBHOCTEIO.

TexHUYEeCKUI pe3yabTaT 3aKII0YaeTCs B IIOBBIMICHUH YHEProdGpPEeKTHBHOCTH YCTPOICTBa
00paboTku MHPOPMAITMOHHBIX CUTHAJIOB.

TexHu4eckuil pe3yabTaT JOCTUTaeTcs 3a C4eT TOTo, UTO YCTPOHCTBO 00paboTKU
MH(GOPMALMOHHBIX CUTHAJIOB, COJIEprKalllee TAKTOBBIN I'eHepaTop, PEryIsiTop TaKTOBOH
YacTOTHI, IEPBBII BXOJ KOTOPOI'O COEIUHEH C BBIXOJIOM TaKTOBOI'O 'eéHEepaTopa,
TaKTUPYEMBIH IeMEeHT, ePBbIi BX0OJ KOTOPOTO COEMHEH C PEryIsiTOPOM TaKTOBOMU
YacTOTHI, & BEIXOJ COEIMHEH CO BTOPBIM BXOAOM PEryJsATOpa TAKTOBOM yacToThl, Oydep,
BBIXOJ] KOTOPOTO COEIUHEH CO BTOPHIM BXOJOM TaKTUPYEMOTO 3JIeMeHTa,

JOTIOJTHUTENBHO COACPKUT NPUEMHYIO aHTEHHY, Ha BXOJ KOTOPOH MOCTyHaeT
AQHAJIOTOBBIM BXOJHOW CUTHAJI, aHAJIOTOBBIN YCHJINTENIb C aBTOMAaTHUYECKONU PEeTYTUPOBKOM
ycunenus (APY), BXoa KOTOPOTo COEIMHEH C BBIXOJOM NMPUEMHOMW aHTEHHBI, TI0JI0COBOM
(buIbTp, BXOJ KOTOPOTO COCAMHEH C BBIXOJOM aHAJIOroBOro ycunutens ¢ APY, cmecurens,
MIEPBBIA BXOJ KOTOPOTO COEIUHEH C BEIXOJOM ITOJIOCOBOTO (PHIIBTPa, TeHEPATOP
TapMOHUYECKOTO CHTHANA, BBIXOA KOTOPOTO COSAMHEH CO BTOPBIM BXOJOM CMECHTEIIs,
HU3KOYAaCTOTHBIN (UIBTP, BXOA KOTOPOTO COEAMHEH C BBIXOJOM CMECHUTEINs, pa30BpallaTeNb
Ha 90°, BXOA KOTOPOTO COCIMHEH C MEPBBIM BBIXOJAOM HHU3KOYaCTOTHOIO (PUIIBTPA,
COTJIaCOBAaHHBIN (QHUIBTP, IEPBBII BXOJ KOTOPOTO COENUHEH ¢ BEIX0J0M (hasoBpamaresns Ha
90°, a BTOpOIl BXOJ COEAMHEH CO BTOPBIM BBIXOJOM HH3KOYACTOTHOTO (DMIBTpa, TPETHI
BEIXOZ KOTOPOTO COSIMHEH C BXOAOM Oydepa, TOPOTOBBIH IETEKTOP, BXOJ KOTOPOTO
COEJITHEH C BBIXOIOM COTJIACOBAHHOTO (DPMIIBTPA, 8 BEIXOA COCIUHEH C TPETHUM BXOJOM
perynsaTopa TakTOBOX 4acCTOTHI.

JIOCTOMHCTBOM 3as1BII€EMOI0 TEXHUUECKOIO PELICHHUS SIBIISIETCS YIPABIsIEMO€E CHUXKEHUE,
B TOM YHCJE, C TOJHBIM OTKIIOYCHHEM TaKTOBOIl 4aCTOTHI OJI0KOB H(POBOIT 00pabOTKH
MH(GOPMANMOHHEIX CUTHAJIOB Ha HHTepdeiicax KaHAIFHOTO U CETEBOTO YPOBHS B
3aBHCHMOCTH OT HHTCHCHBHOCTH HH()OPMAIIIOHHOTO 0OMEHA MEX]y ITOJIEBEIM
YCTPOMCTBOM M TOYKOH JOCTyTa.

3asBiseMOe TEXHUUYECKOE PEIICHUE MOSICHAETCS YEPTEkKOM, TIE:

@ur. - CTpyKTYpHAs cxeMa yCTpoicTBa 00paboTky HHYOPMAIIHOHHBIX CUTHAJIOB.

3asBiseMOe TEXHUUECKOE PEIIEHUE CONEPIKUT CISAYIOLINE CChIIIOUHbIE TO3ULUU Ha
yepTexe:

1 - npueMHas aHTEHHA;

2 - aHanoroBBIN ycunurens ¢ APY;

3 - nos0coBOM QUIBTP;

4 - cMECHUTEIb;

5 - reHepaTop rapMOHMYECKOI'O CUTHAIIA;

6 - HU3KOYACTOTHBIA QHUIBTD;

7 - dpazospamarens Ha 90°;

8 - cornacoBaHHBIH QUIBTD;

9 - MOPOTOBHBII JETEKTOP;

10 - TakTOBBIY TeHEPATOD;

11 - perynsiTop TaKkTOBOW YaCTOTHI;

12 - Oydep;

13 - TakTUpYEMBIN 2IIEMEHT.

VYerpoiicTBo 00paboTk HHPOPMAIMOHHBIX CUTHAJIOB pab0TaeT CIEAyIOIIUM 00pa3oMm.

AHaOTOBBIN BXOJAHOUM CHTHAJ MOCTYMaeT Ha BXOJ MPUEMHOI aHTeHHHI 1, ¢ BEIXOZa
KOTOpOM CHUTHAJ IepejjaeTcsl Ha BXOJ] aHaJloroBoro ycunuresns ¢ APY 2, no3Bosstoniero
YCUJINTH BXOJHOW curHaji. C BBIX0Ja YCHIIUTENS 2 CUTHAI MOCTYIAaeT Ha BXOJ] TIOJIO0COBOTO
¢unpTpa 3, KOTOPHIA 0OecTIeunBaeT CeIEKTUBHOCTD ONPEIeICHIS HATHIUs
nHGPOPMANMOHHOTO CHTHAJIA B HeoOXoanMoi monoce gactoT. C BeIxoga GUIbTpa 3 CUTHAT
IIOCTyNaeT Ha nepBblil Bxoa cmecurens 4. Ha Bropoil Bxon cMecurens 4 nocrynaer
rapMOHUYECKUN CUTHAJ allpUOPHOM YaCTOTHI C BBIXOAA €HEPATOPa FapPMOHUYECKOTO
curHana. CMecurens 4 obecrednBaeT CMEIICHIE CIIEKTpa CUI'Haa ¢ pabodeit gacToTs B 0.
C BEIXOZa cCMeCHTEN 4 CUTHAJ IOCTyNaeT Ha BXOA HU3KOYaCTOTHOTO (GHiIbTpa 5,
ITO3BOJISAIOIIEr0 N30aBUTHCA OT BEICOKOYACTOTHBIX MTAPA3UTHBIX COCTABJISIONINX CHTHANA.

3areM CHTHaJI ¢ IEPBOTO BBIXOJAa HU3KOYACTOTHOTO (HIIBTpa 6 MOCTyHaeT Ha BXOJ
¢dazospamarens Ha 90° 7. Pazospamarens Ha 90° 7 mo3BosieT CHOPMHPOBATH
KOTEPEHTHYIO COCTaBIAIONIYIO CHTHAIA, KOTopas ¢ BeIXona ¢a3oBpamatens Ha 90° 7
IoCTyIaeT Ha NepBbIil BXoj coracoBaHHOro ¢uibrpa §. Co BTOPOro BeIXo1a
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HU3KOYaCTOTHOTO QHUIBTPa 6 CUTHAN MOCTYIMAaeT Ha BTOPOI BXOJ COTIIACOBAHHOTO (IIIBTpa
8. CormacoBaHHBIH QUIBTP § MO3BONIAET AETEKTUPOBATh HATHYNE KOTEPEHTHOTO CUTHAJIA U
(bopMHpOBATH aHAJIOTOBEII BRIXOJHON CHTHAN NepeMeHHoH ammunTyasl. C BeIxona GuiasTpa
8 cursan noctymnaeT Ha BXOJ IOPOTOBOTO JE€TEKTOPA 9, KOTOPBIH MO3BOJAET BBIIBUTD
HaJW4Ue Hadaja II0JIE3HOTO CHTHaJIa B IPHEMHOM TpPaKTe.

Taxrosslit Tenepatop 10 GpopMupyeT CHHXPOUMIYIIBCH TOCTOSHHOMN 9aCTOTHI B
HEIPEPBIBHOM PEXHUME, KOTOPbIE MIOCTYNAIOT Ha MIEPBBII BXOJ PETYIATOpa TAKTOBOMI
yacToThl 11.

Kaxp1it BXOJHON cUTHAN, IOCTYNAIOMKUNA B IPUEMHBIH TPaKT, IEpeAaceTCs C TPEThEro
BBIXOIa HU3KOYaCTOTHOTO (GuisTpa 6 Ha BxoJ Oydepa 12. MHpop™Mamus o cTeneHn
HanonHeHus Oydepa 12, a UMEHHO, CHT'HAJI 3allOJHEHH Oydepa 12 mocTymaeT Ha BTOpoH
BXOJI TaKTUpyeMoro anemenTa 13 ¢ Beixoga Oydepa 12. Ha ocHOBaHHH Takoro CUTHAIA
TaKTUpPYyeMBbIH 351eMeHT 13 ompenenser He0OX0AUMOE 3HaU€HUE TAKTOBOM YacTOTHI U
IepefaeT CUrHal yIpaBlIeHUs Ha BTOPOH BXOA perynsaropa TakToBoi yacToTsl 11. TakToBas
4acToTa, coo0IIaeMasi TAKTUPYEMOMY 3JIEMEHTY, BHIYMCIAETCS IyTEM YMHOKEHUS YaCTOTHI
TaKTOBOT0 reHeparopa 10 Ha HEKOTOPBIA KOAQGUIIUEHT, 3aJaBa€Mblil CUTHAJIOM
YIPaBJIEHHUS.

B cooTBeTCTBUU € yCTaHOBIEHHOH perynsaTopoM 11 TakToBOM 4yacTOTOM BXOIHOI cUTHAI
MOCTyNaeT Ha BTOPOI BXOJ TaKTHpyeMoro anemMeHTa 13 ¢ Beixona Oydepa 12.

B ciydae eciiv ypoBeHb BXOJHOTO CUTHAJa NPEBbIIIAET IOPOrOBLIi YPOBEHbD,
YCTaHOBIICHHBIY Ha MOPOTOBOM JIETEKTOpE 9, TO Ha TPETHUH BXOJ PETYIIATOpPa TAKTOBOM
4acTOTHl 11 ¢ BXOZa moporoBoro AeTekTopa 9 mocrynaeT CUTHAJ pa3pelleHus nepeiayn
TaKTOBOM 4aCTOTHI TAKTUPYEMOMY 3JIeMEHTY. B mpoTHBHOM ciiyuae, Ha TPETUN BXOJ
perymnsTopa TakTOBOM 4acToThl 11 ¢ BXoJa moporoBoro aeTekTopa 9 moctymaet curHai
3anpenieHus nepeJadyn TaKTOBOM 4acTOThl TAKTUPYEMOMY 3JIEMEHTY, UYTO IO3BOJISET
OTKJIIOYUTH TAKTOBYIO YACTOTY Ha TAKTUPYEMOM diieMeHTe 13.

TakToBas 4acToTa, cooblaeMas TaKTUPYEeMOMY 3JieMeHTy 13, onpeaenser
MPOU3BOIUTEIBHOCTh U S3HEPTO3(PPEKTUBHOCTH pabOThI TAKTUPYEMOTO AJIEMEHTA.

Pasmep Oydepa 12 u quana3oH peryJupoBaHUs 3HAYCHUN TAKTOBOM YaCTOTHI PETYIIsTOpPa
11 BEIOMpAIOT TaKUM 00pa3oM, YTOOBI Jake MPHU CHIIBHOM M3MEHEHUH UHTEHCUBHOCTH
BXOIHBIX HH(POPMAIIMOHHBIX CUTHAJIOB HE MPOU30ILIO MepenoaHeHne Oydepa 12.

IIpennaraemoe ycTpoiicTBo 00paboTKH HHPOPMAIMOHHBIX CUTHAIOB, BO-TIEPBHIX,
obecreunBaeT MPON3BOAUTEIEHOCTh TAKTHPYEMOTO 3JI€MEHTa, COOTBETCTBYIOMIYIO
MHTCHCHBHOCTH ITOCTYNAIOMNX HH)OPMAITMOHHBIX CUTHAJIOB, a BO-BTOPHIX, 00ecIIednBaeT
BO3MOXKHOCTb OTKJIIOUEHUSI TAKTOBOI 4acTOTHI HA TAKTUPYEMOM 3JIEMEHTE, UTO I103BOJISIET
JOCTHYb ITOBBIIICHAS YHEProd(QPEKTUBHOCTH PaOOTH TAKTHPYEMOTO MIEMEHTA U
yCTpoiicTBa, pabOTAIOIIEro Ha ero OCHOBE.

ITaTeHT NOATOTOBIICH B paMKaX BBIIIOIHEHHUS Pa0OT IO COTIAIICHUIO MEXKIY
MunoOpHayku PO u Yp®dY Nel14.578.21.0136 ot 27 oxtst6pst 2015 1., [THUDP
RFMEFI57815X0136.

dopmyIa nojae3Hoi Moaenu

YerpoiicTBo 00paboTKy HHGOPMALIMOHHBIX CUTHAJIOB, COJEprKallee TaKTOBBIN
reHepaTop, PEryJIsiTOp TAKTOBON 4acTOTHI, IEPBBIK BXOJl KOTOPOTO COCUHEH C BHIXOJIOM
TaKTOBOT'O T€HEPaTopa, TAKTUPYEMBIH JIEMEHT, IEPBbI BXOJ KOTOPOIr0 COEIUHEH C
peryiasTOpoM TaKTOBOHM YacCTOTHI, & BBIXOJ COSJAMHEH CO BTOPBIM BXOJIOM PETYIISTOpa
TaKTOBOU 4acTOTHI, Oydep, BEIXOA KOTOPOTO COCIMHEH CO BTOPHIM BXOJOM TaKTHPYEMOTO
3JIeMEHTa, OTJINYalolleecs: TeM, 4TO

JOTIOJHUTENBHO COACPKUT IPUEMHYIO aHTEHHY, Ha BXOJ KOTOPOI MOCTyHaeT
AQHAJIOTOBBIM BXOJHOW CUTHAJI, aHAJIOTOBBIN YCHJIMTEIb C aBTOMAaTUYECKONW PEeTYTUPOBKOM
ycunenus (APY), BXoa KOTOPOTo COCIMHEH C BBIXOJOM IIPUEMHONW aHTEHHBI, TI0JI0COBOM
(buIbTp, BXOJ KOTOPOTO COSAMHEH C BBIXOJOM aHAJIOroBoro ycunutens ¢ APY, cmecurens,
MIEPBBIA BXOJ KOTOPOTO COEIUHEH C BHIXOJOM IT0JIOCOBOTO (QHIIBTPa, TeHEPaTop
rapMOHUYECKOTO CHTHAa, BBIXOA KOTOPOTO COEAMHEH CO BTOPBIM BXOJOM CMECHTEIS,
HU3KOYAaCTOTHBIN (QUIBTP, BXOA KOTOPOTO COEAMHEH C BBIXOJOM CMECHUTENs, pa3oBpalaTeb
Ha 90°, BXOJ KOTOPOTO COCIMHEH C MEPBBIM BBIXOJAOM HHU3KOYaCTOTHOIO (PUIBTPA,
COTJIaCOBAaHHBIN (QHUIBTP, MEPBBI BXOJ KOTOPOTO COEIMHEH ¢ BBIX0J0M (hasoBpamarens Ha
90°, a BTOpO#i BXO/I COCIMHEH CO BTOPHIM BBIXOJIOM HU3KOUACTOTHOTO (DPUIIBTpA, TPETUH
BBIXOJl KOTOPOTO COEIMHEH ¢ BXOAOM Oydepa, MOpOroBhIil 1eTEKTOP, BXOJ KOTOPOTO
COENIMHEH C BBIXOJOM COTJIACOBAHHOTO (DMIIBTPA, @ BBIXOJ COEIUHEH C TPETHHM BXOJOM
perymnsaTopa TaKTOBOW YaCTOTHI.
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