TEMATOAA: OTEHECTBEHHOE NMPOU3BOACTBO www.electronics.ru

LNOPPOBASA OBPABOTKA

PAANOCUTHAJIA

PELLUEHINA HA OCHOBE ChIC

AO "TIKK MNIAHAP

YK 000.000.00
BAK 00.00.00

i J1.BbapbiWHWUKOB, K.T.H.1, C.bapaHoB?, M.KakoyauH3

Lindposas o6paboTka curHanos (LLOC) noBceMecTHO NpUMEHSEeTCS

B paAmonpuemMHbIx ycTtponcreax. MHTepec k LLOC B nocnegHue

rogbl BbiI3BaH T€M, YTO HA ee OCHOBE MOXXHO CO34aBaTb YCTPOUCTBA

C XapaKTepucTtmkamm, HegoCTUXUMbIMU MPU UCNOb30BAHUN
AHaNOroBbIX MeToA40B 06paboTkm curHanos. Chepa NpuMeHeHuUs
umbpoBor 06paboTKM MOCTOSHHO pPACLUNPSAETCS: paANOCBSA3b,
paavo-, rmapo- 1 3ByKoJioKauus, TeieMeTpus, aHaams3 CrekTpos,
obHapy>XeHune cUrHanoB Ha GpoHe Nomex, afanTUBHas Koppekuus
KaHasioB CBA3M, aAanTUBHAS KOMMNeHcauus noMex, aHaams U CUHTe3
peuu, pagmoBelaHne, TenesngeHme, LMbpoBblie CUHTE3aTopbI
4yacToT, unMdpoBbie MeToAbl MU3MepeHnn, 06paboTka CMrHaNoOB

B reosioropassegke, CENCMONOrnm, meguumnHe n ap. O HOBbIX peLleHUsX
ana undposor 06paboTKM pagmMoCUrHanoB pacCkasbiBaeTcs B CTaTbe.

60NbWMHCTBE  UUOPOBbLIX PALNONPUEMHbIX
YCTPOWMCTB BLIMOHSETCA MepeHoC cnekTpa cur-
Hana B 061acCTb Hy/IeBbLIX YACTOT C GOPMMPOBaA-
HMeM kBaapaTypHbIX (I, Q) cocTaBnsdoWmX. OaMH
M3 NPOCTeNLINX CNOCOBOB KBAAPATYPHON AEMO-
AYNAUMM CUTHANOB MPOMEXYTOYHOM YacToThbl (MY) nam
paamno4acToTbl —aHaNoroBbiv. O4HAKO B C/ly4Hae NpuMeHe-
HWS TaKMX aHASIOrOBbIX 3/1eMEHTOB, Kak NePeMHOXMNTENN
n dasoBpallaTenb, CxeMa CTAHOBUTCS TeMMNepaTypHO-ys3-
BVMIMOW, MO3TOMY [OMOHSETCS LensMu nepuoamnyeckon
IOCTUPOBKM, KOTOPble yCTpaHAT AncbanaHc $as mexay

1 HayvanbHuk cekTopa AO "HIMO PaanosnekTpoHmka"
leonid848@mail.ru.

2 Bepywmn nHxeHep AO "HMO PaanosnekTpoHmka"
sergey_baranov@inbox.ru.

3 AwupekTop LN NC, AO "MKK Munanap" kakoulin@ic-design.ru.

KBagpaTypHbIMW KaHanamu. MNporpecc B cxemotexHmke AL
NO3BOINA 3HAYNTENLHO YBENUYUTL paboyme 4acToTbl, HTO
[3aN0 BO3MOXHOCTb OLIMPOBLIBATL CUIHAM HA MY, a dopmu-
pOBaHMe KBaApaTyp BbINOJHATL LUPPOBLIM CMOCOHOM.

Oundposka curHana Ha MY cywecTBeHHO ynpoLiaet
CTPYKTYpY paAvonpmemMHoro Tpakrta, HO O4HOBpeMeHHO
NoBbILLAET TpebOBaHNS K ero KOMMOHEHTaM, B YHaCTHOCTH,
TakumMm Kak AL, reHepaTopbl M CMHTE3ATOPbLl TAKTOBbLIX
4acToT, N3-3a YBEe/INYEHUS 4aCTOTbl ANCKPEeTU3aLLNN.

[lo HepaBHero BpemeHW nporpecc B obnactu cosga-
HUS UMOPOBBLIX PAANONPUEMHBLIX YCTPOUCTB C OLMPPOB-
KOM Ha MY Ha 0TeYeCTBEHHOM KOMMOHEHTHOW base caep-
XMBanca otcytcremem ALLM € TakTOBOM YacTtoTon H6onee
100 MTy. Kak TONbKO OHW MOSABUNNCL, BbISCHUIOCH, YTO
OTCYTCTBYIOT OCTaJ/IbHble OTeYeCTBEHHbIe KOMMOHEHTbI
(npamBepbl AL, ynpaBnsemble aTTeHATOpbl, TaKTo-
Bble FeHepaTopbl) AN CO3AaHUA PAANOMNPUEMHbLIX TpaK-
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Puc.1l. TUIMYHBIN PaAHUOIPUEMHBII TPAKT C O YPOBKOK
Ha IT4

TOB C OUMPPOBKOM CUTHANA Ha MY. 3To 06CTOATENLCTBO
CBOAMWNO Ha HeT MpenMyLLecTBa NPUMEHEHUS CePUMHDBIX
oTeyecTBeHHbIX AL, cnocobHbIX paboTaTb Ha TAKTOBbIX
yactoTax 601ee 100 MI'y. Mo3ToMy pazpaboTka yKkazaHHbIX
KOMMOHEHTOB CTAHOBMAACh KPaMHe BaXKHOW 3a4a4en.

PaccMOTpUM OCOBEHHOCTU TUMWMYHOrO pagnonpuem-
HOro TpaKkTa C OUMBPOBKOM paguocmrHana Ha N4 (puc.l)
B Hanpae/lieHUN ABWXXEHWUS CUrHana u ero obpaboTku.
HecmoTpst Ha HAMETUBLLYIOCS TEHAEHLMIO K HaNaHCHbIM Cxe-
Mam, 6onbLIas YacTb paaNONpUEMHbIX TPAKTOB Npu paboTe
Ha MY nmeeT HebanaHcHy 50-OM cTpyKTypy. s cornaco-
BaHWMS Takoro TpakTa c ALLM Heobxoamm apariBep C BO3MOXK-
HOCTbIO HeBaNaHCHOrO BKIOYEHWS MO BXoAy. s npuem-
HUKOB PJ1C, TpebyoLWmMX LWMPOKOro AMHAMMYECKOro Amnana-
30Ha BXOLHOr0 CUrHana, >xenatesibHo UMeTb BO3MOXXHOCTb
BbICOKOCKOPOCTHOIO yrnpasieHns Ko3PpPUUMEeHTOM yCu-
neHunsa gpamsepa. Mepen gemoaynsumnen oundpoBaHHbIN
NMOTOK OTCYETOB CurHana M4, Kak npasuio, NMepeHoCsT
Ha Hy/NeBylo 4acToTy, NoaBepratoT GUabLTpauum n geun-
Mauunm. NMocKosIbKy CKOPOCTb paboThbl 3TOM YaCcTK TpakTa
paBHa TakToBoW 4YactoTe AL, MOXHO caenaTb BbIBOA
0 TOM, YTO oTe4yecTBeHHble MJINC, npefenbHas TakToBas
4yacToTa KOTOPbIX B NOA06HOM KOHOUTYpaLIMM COCTaBNSET
50-70 MT'W, HENpUMEHMMbI AN pelleHns AaHHOW 3a4a4m
B 0bLwem cnyyae. Heobxoamma paspaboTka MHTerpasbHOM
cxembl (MC) kKaHanbHOro NpoLeccopa Ana GopMUpPOBaHNS
13 NoToKa AaHHbIX AL noToka AeuMMMpoBaHHbIX KBaapa-
Typ curHana (puc.2).

[eunMMMPOBaHHbLIM MOTOK KBAAPATYpP MOXET bbITb Nepe-
AaH B MJTMC Ny CUrHanbHbLIM Npoueccop 0bLero HasHave-
HUS, KOTOpble peasin3ytoT airopuTM 4eMoaynsumm B COOT-
BETCTBUM C TpebyembiM QYHKLMOHANOM PAAMNONPUEMHOIO
yCTPOMCTBA.

Oundposka cMrHana Ha 4actote 6onee 100 My ¢ Konn-
4YeCcTBOM pa3psaoB10—-12 TpebyeT TaKTOBOro CMrHana BbICO-
KOrO Ka4yecTBa CO 3Ha4yeHueMm pxutrepa MeHee 0,5 nc.
[ns GOpMUPOBaAHUS CETKN TaKTOBbIX M OMOPHbIX YaCcTOT
018 TeTepoAuHOB paguonpueMHoro tpakra HyxxHa MC
reHepaTopa-pacnpeaenmTens TakToBbIX YacToT. OCObeHHO
aKTyanbHO ee CO34aHWe As peanv3aunm KOrepeHTHOMU
06paboTkK curHana B Umdpposbix ACAP. B paMkax BbiMoaHe-
Hus cooTeTcTBYOW e OKP B AO "TIKK Munanap" 6biam pas-
paboTaHbl NC K1toYeBbIX KOMMOHEHTOB PAANONPUEMHOroO
TpakTa, a UMeHHo: gpansep AL, npoueccop LOC 1 reHe-
paTop-pacrnpefennTtenb TaKTOBbIX 4acToT. BmecTe ¢ ALM
3TW KOMMOHEHTbI 06pasyloT YMMCeT 419 NOYYEeHNs Aeumn-
MMPOBAHHbIX KBAAPaTyp Npu oundpoBKe curHana Ha My
B paaMoTpakTax ¢ Noa0con nponyckaHms go 10 Mru,

PaccMOTpMM TUMOBOW BapWMaHT yunceTa AAs O4HOro
KaHana obpaboTku curHana MY (puc.3). PagmocurHan
NMPOMEXYTOYHOM YaCcTOThbl MOCTYMNAeT Ha BXOf4 ApamBepa
AL 5407YCO15. [panBep MOXEeT nonayyatb Kak banaHc-
HbI, TaK U HeGANAHCHbLIK CUrHanN, amnanTygon 0,251 B,
obecneynBaeT NOLLATOBYIO MeANEHHYIO PErynpoBKy KO3¢-
dnumMeHTa yCuieHns nof ynpasaeHneMm MUKPOKOHTPOSI-
nepa cepmu 1986xx 1 BLICTPYIO — MO CUTHANY KAHAJIbHOTO
npoueccopa. C BbIXOAa ApaviBepa 6anaHCHbIM CUTHAN aeT
Ha aHanorosbin BxoA ALLM 5101HBO15, rae npeobpasyetcs
B LMGPOBOM MOTOK, MOCTYMAIOLLMIA HA BXOA AAHHbIX KAHANb-
Horo npoueccopa 1897BB015. OH dopmMupyeT MyAbTUNIEK-
CMPOBAHHDLIN MOTOK KBaApaTyp C NapameTpamu, onpene-
JISeMbIMW  YNPaBISOWNMM MUKPOKOHTPOJI/IEpOM. 1OTOK
KBagpatyp nocrynaet B [MJINC ana gemoaynaumm v GuHab-
HOM 06pabOoTKM B COOTBETCTBUM C 3aAaHHLIM QYHKLNO-
HaNOM paamMonpuemMHoro yctpomcTsa. CeTky Heobxoau-
MbIX OMOPHbIX HacTOT GOPMUPYeET reHepaTop-pacnpenenn-
Tenb 5407MMOT5, 3arpy3Kky napamMmeTpoB B HEro BbiNoHAET
MWKPOKOHTPOJIIEP.

BbileonMCaHHbIN YMMICET XOPOLLO AEMOHCTPUPYET BO3-
MOXXHOCTW CO34aHMSI HOBbLIX MpeAMeTHO-OPUEHTUPOBAHHbIX
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Puc.3. Tumosoe peneHue A 06paboTku curHana 14

B OJHOM KaHaJjle UM$pOoBOro IpueMHHKa. FA - IKHa
YIIpaB/IeHHUsI ATTEHI0ATOPOM JIsI GBICTPOrO IIePeKII0YeH s
K03 dHULIKeHTOB 0C1abIeHUsI BXOOHOIO CUTHAJIA

MWKPOCXeM B paMKax COTPYAHUYECTBa paguoanmnapaTHbIX
N MUKPO3NEKTPOHHbIX NPeANpUATUIA. BbinyckaemMble B yC/10-
BUSAX Koonepaunm komnnektbl C6MC no3BonsoT 4OCTUYb

3a4aHHbLIX TPe60BaHUM K PAAN031eKTPOHHOM annapaType,
a TaKkXXe MoJy4nTb TeXHUYeCKoe peLleHne, onTuMaibHoe
C TOYKM 3peHnst coveTaHmns rabapuTos, MaccChbl Y NPOU3BO-
ONTeNbHOCTH.

B 3ak/toyeHune criegyeT OTMETUTDL, YTO NMPUBELEHHbIM
npuMepom peanmsaumm Tpakta uMppoBoro pagmonpmem-
HMKA BO3MOXHOCTW OMMUCAHHOIO 4YMncetTa He OorpaHu4m-
BatOTCs. ABTOpbLI HageroTcs, 4Tto MC Takxke 6yayT BoCcTpe-
6oBaHbl AN Co34aHUS Nnepefarolmx TpakToB HA OCHOBe
KOrepeHTHOro uM@poBoro cnHTesa u Ap. C nossaeHnem
nofobHoro poaa MIC BO MHOTMX Cly4asix MOXHO byaeT oTKa-
3aTbCs OT MCMOMb30OBAHUSA MMMOPTHbLIX aHanoros, pabo-
TaloWMX B OrPAHNYEHHOM MPOMbILIIEHHOM AManasoHe
TemrnepaTtyp. OTO0 0COH6EHHO BaXKHO B MJaHe MMMNOpPTOo3a-
MeLLeHna 1 obecnevyeHmnst TEXHOTIOrMYeCKOM He3aBUCUMO-
CTw pa3paboToK NepefoBOro paano3/1eKTPOHHOro 060py-
LOBaHUA. [ ]
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