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(54) _MIKPOEJ'IEKTPOHHVIVI NPUCTPIX OANA BU3HAYEHHA OU®Y3IMHOI AOBXWHU HEOCHOBHUX
HOCIIB 3APALY

(57) Pedpepar:

MikpoeneKkTpoHHNA NPUCTPIN ANA BU3HAYEHHS OUdY3iMHOT JOBXWMHU HEOCHOBHUX HOCIIB 3apsaay,
MICTUTb [PKEepeno CBiTNa, ONTMYHY cucTemy, GapabaH 3 wWinvHamu, CBITNOMINbLTP, LWiNWHHY
giacpparmy, Wo nocnigoBHO 3'edHaHi Mk cobotlo, Ta 3pas3ok, B6OK peecTpauii SIKoro cknagaeTbcs 3
MeTaneBoro 30HAa-KoNekTopa, MOCNiAOBHO 3'€4HAHOr0 3 PEe3nCTOPOM HaBaHTaXeHHsl. B Hboro
BBegeHO 6nok obpobku Ta iHAMKaUil curHamny, MIiKPOEneKTPOHHUI YacTOTHMI MepeTBOproBad, Lo
MICTUTb MEepLInA Ta APYruii pe3ncTopu, NeplimMin Ta APYrvin NonboBi TPAH3UCTOPW, IHAYKTUBHICTb,
obMexyBanbHU KOHAEHCATOP Ta AKepero NOCTIVHOT Hanpyru.
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KopucHa wmopgenb Hanexutb [0 rany3en KOHTPONbHO BUMIPIOBAnNbHOI  TEXHiKM, i3uku
HaniBMpPOBIAHWKIB, MIKPOEMNEKTPOHHOI TEXHIKW Ta TEXHONOTIT BUrOTOBMEHHS IHTErpanbHNX CXem i Moxe
OyTn BMKOpMCTaHa B CUCTEMaX BMMIPIOBAHHS Ta KOHTPOMK TEXHOMOTYHMX MPOLIECIB BUIOTOBIIEHHS
HaniBNPOBIAHNKOBMX CTPYKTYP Ta MIKPOENEKTPOHHUX Npunagis.

Bigomuin npucTtpin  gna  BM3HaYeHHs OUAQY3iIMHOT OOBXWHWM HEOCHOBHWMX HOCIIB 3apsagy B
HaniBNPOBIAHMKAX, WO MICTUTb Na3epHe AXepero CBiTna, 3B'd3aHe 3 ONTUYHOK CUCTEMOLO, BUXiS SKOT
yepe3 3pas3ok, MexaHiYHO 3B'A3aHMiA 3 OfOKOM MNO3WLIOHYBaHHSA, 3'€dHAHWMIA 3 MNOMNepeaHim
nigcunoBayeM, BUXi4 SKOro 3'€gHaHMKM 3 aHanoro-umcpoBMM nepeTBoptoBavYeEM Ta Lundpo-
aHanoroBoro nepeTBopioBava, Wo € nepudepinHnmu npuctposmu MK, wo 3'egHaHHI 3 NpUCTPOEM
Y3rOXKEHHS AN KepyBaHHA 30HOO0BOK ycTaHoBKot. [[aTeHT Ykpainm Ne 67130, MMNK G 01 N 27/00
ony6n. 15.06.2004, Bion. Ne 6].

Heponikom Takoro NpucTpoto Ans BU3HAYEHHS ANdY3iHOT JOBXMHN HEOCHOBHMX HOCITB 3apsay B
HaniBNpOBiAHMKAX € HMU3bKa YYTMNMBICTb Ta CXEMOTEXHIYHA CKMAAHICTb, WO 3HAYHO 3HMXKYE TOYHICTb
BU3HAYEHHSA AMPY3iHOT JOBXMHN HEOCHOBHUX HOCITB 3apsay B HaMiBNpoBigHUKaX.

Haiibinbw 6rM3bkMM TEXHIYHMM pilLEHHAM OO0 3anpOnoHOBaHOI KOPUCHOI MoAeni € NpucTpii ans
BU3HAYEHHS ANMY3iINHOT AOBXUHNU HEOCHOBHMX HOCIIB 3apagy, WO MICTUTb AXXepeno CBiTna, ONTUYHY
cuctemy, 6apabaH 3 WinuHamu, cBITNOMINbLTP, WiNMHHY AiadparmMy, WO NOCNIAOBHO 3'€AHaHi MiX
coboto Ta 3pasok. bnok peecTpauii cknagaeTtbca 3 MeTaneBoro 30HAa-KonekTopa MocCrigoBHO
3'eQHaAHOro0 3 pesnUCTOPOM HaBaHTaXEHHs, SKUW napanenbHO 3'€4HaHUn 3 CEeNneKTUBHUM
nigcunioBadyem Ta  BonbTMeTpom. [[MaBnoB  JI.I.  MeTtoabl  u3amepeHMss  napamMeTpoB
nonynpoBOAHMKOBbLIX MaTtepuanos. M.: Beicw. wk., 1987, c. 96-101, puc. 3.7].

Heponikom Takoro NpucTpolo € HU3bKa YyTIMBICTb, LLO OOMEXYE TOYHICTb BUMIPIOBAHHS.

B ocHoBy kopucHOI mMofeni nmocTaBrneHa 3ajada CTBOPEHHS MIKPOENEeKTPOHHOro MpUCTPOro Ans
BU3HAYEHHS AMYSiNHOI AO0BXWHM HEOCHOBHMX HOCIIB 3apsiay, B SKOMY 3a pPaxyHOK BBEOEHHS
MiKPOEMNeKTPOHHOro YacTOTHOrO nepeTBoptoBaYa, brnoka iHavKauii Ta 06pobkn BUXiAHOrO curHany, Ta
3B'A3KIB JOCAraeTbCS MOXIMBICTb Bifbll TOYHOrO BMMIPHOBAHHS Ta KOHTPOMO ANMY3iNHOT AOBXMHU
HEOCHOBHMX HOCIiB 3apsagy. Kpim Toro, ue npmeBeae 40 3MEHLIEHHSA PO3MIpiB Ta MOXIIMBOCTI KOMyTaLii
npucTpoto 3 EOM.

MocTaBneHa 3agjaya BUPIWYETLCA TUM, WO B NPUCTPIA ANA BU3HAYEHHS ANY3iINHOI JOBXUHU
HEOCHOBHMX HOCIiB 3apsagy, WO MICTUTb [Xepesno CBiTna, onTudHy cuctemy, 6apabaH 3 winvHamu,
CBITNOMINbTP, WiNMHHY diacdparmy, Wo nocnigoBHO 3'egHaHi Mk coboto, Ta 3pa3ok, 6nok peecTtpauii
SIKOro CknagaeTbCa 3 MeTaneBoro 30HAA-KONeKTopa, MochigoOBHO 3'€4HAHOro 3  pPes3ncTopoMm
HaBaHTaXeHHs, BBedeHO Onok obpobkm Ta iHAMKauii curHamy, MIKPOENeKTPOHHUA YacTOTHUN
nepeTBopioBaYy, WO MICTUTb NepLUniA Ta APYrun pe3aucTopu, NepLLInMin Ta Opyri nomnboBi TpaH3NCTopw,
iHOYKTUBHICTb, OOMeXyBanbHUMN KOHAEHcATop Ta [AXepeno MOCTIMHOI Hampyry, Npuyomy nepLinn
nomnc axepena nocTiHOI Hanpyrn 3'egHaHW 3 NepLmMM BMBOLOM OBMeXyBarnbHOro KoHgeHcatopa
Ta ApyrMM BMBOAOM iHAYKTMBHOCTI, NepLnin BMBI4 AKOi 3'€AHaHWA 3 CTOKOM MepLloro nosibOBOro
TpaH3ucTopa, nepwnm Ta ApyruMm 3aTBopaMu ApYyroro nofbOBOro TpaH3UCTOpa, NepLUold BUXIOHOM
KNemoto NpUCTPOLo i NepLuvMm BUBOAOM MEpPLUOro pesuctopa, Apyrni BUBIA SKOro 3'€eAHaHUN 3 nepLumMm
BMBOLAOM [pYroro pesvctopa, BUMTOKaMu nepLuoro i Apyroro MOfbOBUX TPaH3UCTOPIB Ta ApPYrow
BUXIAHOK KMEMOK MPUCTPOIO, OPYrvrh BUBI4 OpPYyroro pesuctopa 3'€4HaHMM 3i CTOKOM JpYyroro
NonbOBOro TPaH3MCTOpa, NepLuMM Ta ApYyruMm 3aTBOpaMu MepLloro NofbOBOro TpaH3ucTopa, Apyrum
BMBOLAOM OOMEXYBarbHOrO KOHAEHcaTopa, APYrMM MOSOCOM MKeperna MOCTINHOI Hanpyru, npuyomy
00 BUXIOHUX Knem nig'egHaHo 6nok 0Opobku Ta iHguKauii curHany.

Ha kpecrneHHi HaBegeHO CXemy MIKpPOENEeKTPOHHOIO MNPUCTPOID ANsl BU3HAYEHHs Andy3iiHOI
AOBXWHW HEOCHOBHWX HOCIIB 3apsaay, KM MICTUTb Jkepero ceitna 1, ontudHy cuctemy 2, 6apabaH 3
winMHamm 3, ceitnodinbTp 4, WinvMHAHY giacdpparmy 5, WO nocnigoBHO 3'egHaHi Mk cOO0H0 Ta 3pas3ok 8,
Onok peecTpauii AKOro CknagaeTbCsl 3 MeTaneBoro 3oHAa-koriekTopa 6 MocnigoBHO 3'€éQHAHOro 3
pPe3NCTOPOM HaBaHTaXKEHHSA 7, AKMM nig'eAHaHO 4O MIKPOENeKTPOHHOro 4YacTOTHOro nepeTsBoptoBaya
9, akuin mictnTb nepwunn 10 Ta gpyrun 11 peauctopu, nepwmnn 12 Ta gpyrui 13 nonbLOBI TPaAH3UCTOPM,
iHOYKTUBHICTb 14, oOMexyBanbHU KoHOeHcatop 15 Ta mkepeno MocTiMHOI Hanpyrn 16, npuvomy
nepLwuin MNomnc Jkepena nocTilHoi Hanpyrn 16 3'egHaHWiA 3 NepwMM BMBOAOM OOMeEXyBarbHOro
KoHAeHcaTopa 15 Ta gpyrum BUBOAOM iHAYKTUBHOCTI 14, nepwuin BMBIO SIKOI 3'€QHAHWA 3 CTOKOM
nepLlIoro MonbOBOro TpaH3ucTopa 12, nepwuMm Ta ApyruMm 3aTBOpaMmu ApYyroro MnofbOBOro
TpaH3ucTopa 13, nepLio BUXIOHOK KIEMOK NPUCTPOLO i NepluMMm BMBOAOM neplioro peauctopa 10,
Apyrvi BMBIL SKOro 3'€4HaHMin 3 NepLuMM BUMBOAOM ApYyroro pesuctopa 11, BuTokamu neplioro 12 i
apyroro 13 nNonboBUX TPAH3UCTOPIB Ta APYro BUXIAHOK KNEeMOK NPUCTPOIo, APYrUn BUBIA OPYroro
pesuctopa 11 3'egHaHWin 3i CTOKOM ApYyroro MONbOBOro TpaH3auctopa 13, nepwuMm Ta Apyrym
3aTBOPaMy NepLloro NofibOBOro TpaH3ucTopa 12, opyrum BMBOAOM OOMEXyBallbHOIO KOHAeHcaTopa
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15, Apyrum nNoncoM mpkeperna nocTikHoi Hanpyru 16, npuyoMy 40 BUXIOHUX Krem nig'eaHaHo 6nok
06pobku Ta iHamKauil curHany 17.

MpucTpit Npautoe Takum YMHOM.

B nouyaTkoBur MOMEHT 4acy CBIiTNo 3 mpkepena csiTna 1 He gie Ha 3pas3ok 8. [ligBueHHsM
Hanpyru gxeperna nocTinHOT Hanpyrk 16 0O BENMYMHKU, KONKW Ha enekTpodax CTiK-CTik nepworo 12 Ta
apyroro 13 MNONbOBMX TPaH3UCTOPIB BWHUKAE BiA'€MHUIA ONip, AKWA NPUBOANTL A0 BUHUKHEHHSA
€IeKTPUYHUX KONMBAHb B KOHTYPI, SIKUA YTBOPEHMIN MapanenbHWM BKAKOYEHHSM MOBHOMO OMopy 3
EMHICHOIO CKIaoBO0 Ha enekTpohax CTiK-CTik nepwioro 12 ta gpyroro 13 NonNboBMX TPaH3UCTOPIB Ta
iHaykTMBHOCTI 14. MNepwwuin 10 Ta gpyrun 11 pe3nctopu yTBOPHOKOTL AINbHUK HAanpyru, KM 34iNCHI0E
erneKkTpu4He XuBMNEHHA nepworo 12 Ta gpyroro I3 nonboBuX TpaH3UCTOpiB, a obmexyBarnbHUN
KoHaeHcaTtop 15 3anobirae NPOXOMXKEHHIO 3MIHHOMO CTPYMy Yepes3 [Kepeno MocCTiMHOoiI Hanpyru 16.
CeiTnoBui noTik 3 mxepena ceitna 1 npoxoauTb Yepes CBITNOINbLTP 4 Ta 3a JONOMOrOK ONTUYHOT
cuctemm 2 (poKycyeTbCs B BUTNSAAI BY3bKOi CMY>XKM Ha MOBEPXHi 3pa3ka 8. LLnpuHa CBITNOBOT CMYXKK
perynioeTbca LWinuHHOW Adiacpparmoto 5 B mexax 50-500 mkm. CBIiTNoBui NOTIK MOAYMIOETLCS
obepTaoumMm auckom 3 npopizamm 3. Hanpyra Ha 3pa3ky 8 4yepe3 meTaneBuii 30HA-KONEKTop 6
nocrnigoBHO 3'€AHaHUIA 3 PE3UCTOPOM HaBaHTaXEHHS 7 NOAAETLCA Ha MIKPOENEeKTPOHHUN YaCTOTHUN
nepetsoptoBay 9. 3miHa Hanpyru, Wo NoaeTbCs 3 Pe3UCTOpa HaBaHTAXEHHS! 7 NPMBOAUTL A0 3MiHU
E€MHICHOI cknagoBoi noBHoOro onopy nepworo 10 Ta gpyroro 11 pe3ncTopiB Ta Ha enekTpodax CTiK-CTiK
nepworo 12 Ta pgpyroro 13 nombOBMX TPaH3UCTOPIB, WO BUKNIMKAE edEKTUBHY 3MiHY 4acToTu
KOSIMBAHHSA MIKpOENeKTPOHHOro nepeTBoptoBada 9, sika nponopuinHa BenuYmnHi AndysinHoi JOBXUHMN
HEOCHOBHMX HOCIIB 3apsaay, Ta nogaetbcs Ha 6nok 06pobkun Ta iHavkauii curHany 17.

®OPMYJIA KOPUCHOI MOLENI

MikpoenekTpOHHUI NPUCTPIN ANS BU3HAYEHHS AMMYSiNHOI AOBXWHM HEOCHOBHWUX HOCIIB 3apsgy, Lo
MICTUTb [Kepeno cCBiTNa, OnTUYHYy cuctemy, 6apabaH 3 wWinuHamu, CBITNOMINBLTP, LWINMHHY
piadparmy, WO NocnigoBHO 3'eQHaHi Mixk coboto, Ta 3pasok, GroK peecTpalii SKoro ckrnagaeTbes 3
MeTaneBoro 30HAa-KonekTopa, MOCMIAOBHO 3'€4HAHOM0 3 pPEe3MCTOPOM HaBaHTaXEHHs, SKUR
BiApPi3HAETLCA TUM, O B HbOro BBeAEeHO Onok obpobku Ta iHAuKaLii curHany, MiKpoenekTpOHHUM
YacTOTHWUI NepeTBOpPlOBaY, WO MICTUTb MEPLUNA Ta OPYrUin pe3ucTopu, Neplunn Ta ApYrunm nosbosi
TPaH3MCTOPW, IHOYKTMBHICTb, 0OMEXYBarnbHUIA KOHAEHCATOP Ta [Keperno NoCTiNHOI Hanpyr, Npu4yomy
nepwuni MOMIOC [Axepena nocCTiNHOI HanmpyrM 3'€edHaHuiA 3 MneplwyMM BMBOAOM OOMeEXyBarbHOro
KOHOeHcaTopa Ta ApyrMM BMBOAOM iHOYKTMBHOCTI, NepLuni BUBIA AKOI 3'€egHaHMIN 3 CTOKOM MEpLLOro
NMorbOBOro TpaH3ucTopa, NepLnm Ta ApyruMm 3aTBOpamun Apyroro nonboBOro TpaH3ucTopa, nepLuoto
BUXIiZHOIO KIMEMOI0 NPUCTPOIO i MepLUnM BUBOAOM NEPLLOro pesucropa, Apyrui BUBIA AKOro 3'eqHaHWi
3 nepLuMM BMBOOOM APYroro pesucropa, BUTOKAMKU NEPLUOro i Apyroro MonbOBMX TPaH3UCTOPIB Ta
APYroto BUXIAHOK KIEMOIO MPUCTPOLO, APYrvi BUBIO APYroro pes3ncropa 3'eqHaHuin 3i CTOKOM Opyroro
NONbOBOrO TPaH3UCTOpa, NepLivMM Ta ApYruM 3aTBOpaMM MepLUoro nofibOBOro TpaH3ucTopa, ApYyrum
BMBOAOM OOMeXXyBarnbHOro KoHAeHcaTopa, APYruM MosiiocoOM Axepena MOCTINHOI Hanpyru, npuyomy
40 BUXIiOHUX KNeM nig'egHaHo 6nok obpobku Ta iHgukauii curHany.
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