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(57) Pedpepar:

MikpoenekTpOHHUI ONTUYHMI NPUCTPIN ANS peecTpaLii Npouecy nepemileHHs, KM MiICTUTb PyXomy
MOBEPXHIO, [DKepemno CBiTna, ONTUYHO 3B'A3aHe 3 (POKYCYHUOH CUCTEMOIO, SKa CKragaeTbCs 3
OKycylo4ol NiH3M Ta onTuYHOro dinbTpa, ONTUYHO 3'€dHaHMX 3 ABOoMa poTonepeTBopOBaYaMMu,
MICTUTb [1Ba YACTOTHUX NEPETBOPIOBAYI, KOXXEH 3 AKMX MICTUTb NepLUniA, OpYrMn Ta TpeTin pesuctopu,
iHOYKTUBHICTb,  EMHICTb, [Xepeno >KMBMNEHHda. YacToTHWiA  dhoTonepeTBoptoBayY  MICTUTb
doTopesncTop, NepLinin Ta Opyrui GinonspHi TpaH3McTopw, YeTBepTUn peauctop. lMepwmin nomntoc
Jxepena XuBMeHHS Yepes nepLunin i Apyruin pesmcTopu NigkroyeHo Ao dotopesncTopa, NepLioro i
apyroro 6inonsapHMX TPaH3MCTOpPIB, NapanesibHO KONEKTopaM SKMX MigKIHYEHO MOCMiAOBHE KOMo 3
TPETbOro i YeTBEPTOro Pe3nCTOopiB i MiAKMYeHe A0 iHOYKTMBHOCTI i 3aranbHOi LWMHW, OO0 SKOi
nigKnioYeHa eMHICTb, NapanensHO SKiA NiAKMIOYEeHO O)Xeperio XUBIeHHS. Buxig npnctporo yTBopeHun
KONMEeKTOpOM nepLuoro 6inonspHOro TpaH3ncTopa i 3aranbHOK LWMHOMD, A0 SKOI NigKMioYeHa nepla ta
apyra BuxigHi knemu npuctpoto. [o BMXiOHMX Krnem [BOX YacCTOTHMX NepeTBOoploBayviB Mig'egHaHo
YacTOTHUA KoMMapaTop, a pyxoMa MOBEPXHA Mae CBiTAi Ta TeMHi CMyrn i posTawoBaHa nig
JKepenom cBiTNna Ta hOKYCYUO CUCTEMOLO.
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KopucHa mopgenb Hanexmtb 00 obnacTti enekTPOHHOI TeXHiKM MiKpOEeneKTPOHHOI TeXHOMOTii,
CEHCOPHOI eneKTPOHIKM Ta BUMIPIOBANbHOI TEXHIKM i Moxe 6yTu BMKOpUCTaHa ONS BUMMIPHOBAHHS
nepemilleHb Ta Bibpauii 6e3KOHTaKTHUM CMOCOBOM.

Bigomuini MiKpOenekTpoHHUI ONTUYHWIA MPUCTPIA ANa peecTpauii npouecy nepemilleHHs, LWo
MICTUTb [XXepeno ceiTna y Biabusadi, npunmad i nepeTBOpOBaY, BiAMOBIAHO A0 KOPUCHOI Moaeni, y
BiaOMBayi pos3TalloBaHe IiHiHe [Xeperno CBiTna i PO3MIlLEeHO UUMIHAPWUYHY MiH3y, BCTAHOBIIEHY Y
WinbHOMY OTBOpi BigbuBaya, a npuiMad BUFOTOBIIEHO 3 aHAmNOrYHOW LUINIMHOW, WO [O03BOJSISIE
30INCHNTM aHanoroBe perysoBaHHA NonoXxeHHst 0b'ekta [[MaTeHT Ykpainn Ne 30354, MINK F15C 1/02,
ony6n. 25.02.2008].

Heponikom Takoro MIKpOEneKTpOHHOro ONTUYHOrO MPUCTPOK Ang  peecTpauil  npouecy
nepeMilleHHs € HM3bKa YyTNUBICTb Ta CXEMOTEXHiYHA CKMagHIiCTb, WO 3HAYHO 3HMXYE TOYHICTb
peecTpalil npouecy nepemMilleHHs ob'ekTa.

Hanbinbw 6rnM3bKMM TEXHIYHMM pilLeHHAM OO0 AaHOi KOPUCHOI MOAENi MOXHAa BBaXaTu NPUCTPIn
ONSA peecTpauii npouecy nepemilleHHs, WO MICTUTb pyXOMy MOBEPXHIO0, MXeperno CBiTna, ONTUYHO
3B'A3aHe 3 (POKYCYHOHOK CMUCTEMOLID, Sika CKragaeTbCsl 3 GOOKYCYHUOl fiH3M Ta ONTMYHOrO inbTpa,
ONTUYHO 3'€dHaAHUX 3 NepLIMM i ApyrMMm oTonepeTBopoBavYaMu, KpiM TOro, MiCTUTb Ba YaCTOTHUX
nepeTBOpIOBaYi, KOXXEH 3 SIKMX MICTUTb (DOTOBINONAPHUA TpaH3MCTOP, MEPLUN, OPYruin Ta TpeTin
pes3ncTopu, NONbOBUIA TPAH3UCTOP, IHAYKTUBHICTb, EMHICTb, A)KEPENO KEpYyUol HaNpyrin Ta mLKepeno
XMBFEHHSA, NPUYOMY NepLUMIA NONKOC [Xepena XUBMEeHHSA NigKNiYeHnn A0 NepLloro BUBOAY EMHOCTI
Ta Apyroro BMBOAY iHOYKTMBHOCTI, MEpLUMIA BUBIA AKOT Nig'eqHaHMi 0O BUXIOHOT KNeMKU, O BEPXHBbOMO
BMBOAY MNEPLLOro pesuctopa Ta OO BMTOKY MONbOBOrO TpaH3UCTOpa, 3aTBOp SKOro nig'egHaHo o
nepLloro nomtca gxXeperna Kepylydoi Hanpyru, CTiK SKoro nig'egHaHo o emitepa otobinonsapHoro
TpaH3ucTtopa, 6asa akoro nig'egHaHa A0 HWXKHbOIO BMBOAY MEPLUOro pe3ucTopa Ta OO BEPXHbOro
BMBOAY OPYroro pe3ncTopa, a konektop potobinonsipHoro TpaH3McTopa 3'e€gHaHo 3 BEPXHIM BUBOAOM
TPETbOro Pe3ncTopa, HWKHIN BMBIA SKOro 3'€QHAHO 3 HWDKHIM BMBOOOM OPYroro pesvcropa, Apyrumu
nonicamMu [pkepena Kepyludol Hanpyrm Ta [Xepena >XMBMEHHs, OpYroro BUBOAY €MHOCTI, SKi
YTBOPIOKOTb 3ararnbHy LWKMHY [0 AKOI NigkniodeHa gpyra BuxigHa Knema MpucTpolo, MpuyoMmy A0
BUXIOHMX KNem [OBOX 4YacTOTHUX NepeTBOploBadYiB Mig'€AHAaHO 4YacTOTHUI KomnapaTop, a pyxoma
NoBEPXHA Mae CBITMNi Ta TEeMHi CMyryM Ta po3TalloBaHa Mig QXepenom ceiTra Ta OKYCYHUO
cuctemolo [[aTeHT Ykpainm Ne 61145, MIMNK G01B 11/00, ony6bn. 11.07.2011].

Heponikom LbOro NPUCTPOL0 € HEOCTaTHA YYTNUBICTh, L0 0OMEXYe TOYHICTb peecTpauii npoLecy
nepeMilleHHs.

B ocHOBY KOpMCHOI Mopeni nocTaBfneHa 3ajava CTBOPEHHS MIKPOEMNEKTPOHHOro OMTUYHOro
NPUCTPOIOD OIS peecTpadii npouecy NepeMillleHHs, B SSKOMY 3a paxyHOK Y4OCKOHANEHHS KOHCTPYKLii
Ta BBEAEHHA HOBUX 3B'A3KIB [OCAraeTbCA MOXNUBICTL CcOpPMyBaTU (POKYCylody CUCTEMY,
MIKpOENeKTPOHUI YacTOTHUIW nepeTBOpIOBaY Ta 4YacTOTHUM KOMMapaTop, AOCAraeTbCs MOXIUBICTb
BinbL TOYHOI peecTpauii npouecy nepeMilLeHHs.

lMocTtaBneHa 3apada BUPILLYETLCA TUM, WO B MIKPOEMNEKTPOHHUA ONTUYHMIA NPUCTPIA Ans
peecTpauil npouecy nepeMilleHHs, SKUA MICTUTb PYXOMY MOBEPXHI0, [AXepeno CBiTna, ONTUYHO
3B'd3aHe 3 (POKYCYHOHOK CUCTEMOLIO, sika CKNnadaeTbCca 3 QOKYCYHYOl NiH3W Ta oNTUYHOro dinbTpa,
ONTUYHO 3'eAHaHMX 3 [ABoma oTonepeTBOpOBaYaMn, KpiM TOro, MICTUTb [Ba YaCTOTHUX
nepeTBoproBaYi, KOXEH 3 AKUX MICTUTb NEPLUUI, APYri Ta TPETI Pe3ncTopu, iIHAYKTUBHICTb, EMHICTB,
IPKepeno >XMBJMEHHs, KpiM TOro, 4O CKnagy 4YacTOTHOro ¢potornepeTBoproBava A04aTKOBO BBEAEHO
doTOpE3nCTOpP, NEPLUNA Ta OPYrUiA BINOMAPHI TPAH3UCTOPW, YETBEPTUIA PE3UCTOP, NPUYOMY NEPLUMIA
NOSOC pKepena >XUBSIEHHS Yepe3 neplnin i Apyrun pesvcTopu nigknwoveHo Ao dpoTopesuctopa,
nepworo GinonspHoOro TpaH3ucTopa i Apyroro GiNoNsipHOro TpaH3uCcTopa, NapanenbHO KONeKTopam
AKX MNiKNIOYEHO MOCMigOBHE KOMO 3 TPEeTbOoro i 4eTBepToro pesncTopis, i nigknwoyeHa [o
iHOYKTMBHOCTI i 3aranbHOi LWWHW, 0O SIKOI NiOKMIOYEeHa EMHICTb, MapanesnbHO SKil MigKnoYeHo
[XKeperno XUBMEHHS, a BMUXi4 NPUCTPO YTBOPEHMWIA KONEKTOPOM MEPLLOro GinonsipHOro TpaH3nucTopa |
3aranbHOK LUMHOW, A0 SAKOI MigknioveHa neplia Ta Apyra BUXIOHI KNemu npuctporo, npudomy Ao
BUXIOAHMX KNem [ABOX YacTOTHMX MNepeTBOploBaYiB Mig'€eAHaHO 4YacTOTHUM KomnapaTop, a pyxoma
NoBepPXHA Mae CBiTNi Ta TeMHi CMyruM i posTalloBaHa nig AXepenom cCBiTNa Ta OKYCYHUO
CUCTEMOIO.

Ha kpecneHHi npeactaBneHa cxema MIKPOENEKTPOHHOIO0 OMTMYHOIO MPUCTPOID ANS peecTpauii
npouecy nepeMilleHHs.

MikpoenekTpoHui ONTUYHWIA NPUCTPIA ONS peecTpauil npouecy nepemMilleHHs MiCTUTb mXepero
CBiTNa 1, ONTUYHO 3B'A3aHE 3 PYXOMOK NOBEPXHEID 2, Ha SAKi PO3MILLEHO CBITAi 3 Ta TEMHI 4 cmyru,
Ta (boKycyo4y cuctemy 5, sika cknagaetbes 3 OOKYCYHYOI MiH3M 6 Ta onTu4Horo doinbTpa 7, 3 SKOK
ONTMYHO 3B'A3aHi 4acTOTHI NepeTBoptoBadi 8 Ta 9, KOoXeH 3 dkmx MicTuTb nepwe 20 Ta gpyre 29
pKeperno XUBMEHHS, sike Yepes nepwunin pesuctop 12 ta 21 i gpyrun pesuctop 13 1a 22 nigknoyeHo
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no dotopesuctopa 10 Ta 11 i nepworo GinonspHoro TpaH3ucTopa 14 Tta 23 i gpyroro GinonspHoro
TpaH3uctopa 15 Ta 24, napanenbHO KONEKTopam, SKMX MiOKNIOYEHO MOCMigOBHE KOMO 3 TPeTboro
peauctopa 17 Tta 25 i yeTBepToro peauctopa 16 Tta 26 i nmigknoyeHa 0o iHAYKTMBHOCTI 18 Ta 27 i
3aranbHOI WWHK i Jo AKOi nigkntodeHa eMHicTb 19 Ta 28, napanenbHo ki nigkniodeHo nepwe 20 Ta
apyre 29 mKkepeno XuBneHHsi. Buxig npucTpol yTBOPEHWn KONEKTOPOM neploro GinonapHoro
TpaH3ncTopa 14 Tta 23 i 3aranbHOK LUMHOK A0 SAKOT NigKM4veHa neplia Ta gpyra BuxigHa knema
NPUCTPOI0. A TakoX OO0 BUXIOHMX KNeM 4YacTOTHMX nepeTBoptoBadiB 8 Ta 9 nocnigoBHo nig'egHaHo
yacTtoTHuM komnapaTop 30.

MpucTpin npautoe HaCTyNMHUM YMHOM.

B noyaTkoBMI MOMEHT 4acy CBIiTNO He Ai€ Ha pyxomy noBepxHio 2. [lligBULLeHHAM Hanpyru
nepworo 20 Ta gpyroro 29 mxepen XUBMeHHs Yepe3 12 Ta 21 peaucTtopu i 13 Ta 22 pesuctopu o
BEMNUYMHU, KON Ha enekTpodax KorekTtop-konekrtop GinonapHux 14 ta 23, 15 Tta 24 TpaH3ucTopis
BWHWKAE Bia'€MHUI oOnNip, KWW NPUBOAUTb OO BUHWUKHEHHSI €NeKTPUYHUX KOMMBAHb B KOHTYPI, SIKURA
YTBOPEHWA NapanenbHMM BKMAOYEHHSIM MOBHOIMO OMOPY 3 EMHICHUM XapakTepoM Ha enekTpoaax
KonekTop-konekTop GinonapHux 14 ta 23, 15 Ta 24 TpaH3ucTopiB i 16 Ta 17, 25 Ta 26 pe3ncTopis, i
KOSNIMBANTbHUM KOHTYPOM i3 30BHILLIHbOI iHAYKTUMBHOCTI 18 Ta 27 i pe3nucTMBHOI CKNagoBOI MOBHOMO
onopy Ha enekTpoaax Konektop-konektop GinonspHux 14 T1a 23, 15 Ta 24 TpaH3auctopie. 19 Ta 28
€MHICTb 3anobirae NPoxXomKeHHI0 3MiHHOro cTpymy Yepes 20 Ta 29 mkepeno. [Npu BBIMKHEHI Jkepena
cBiTnNa 1 BUNPOMIHIOETLCS CBITNO, sike MOTpanssie Ha PyXoMy NOBEPXHIO 2 Ta BiAOMBAETLCS 3 Pi3HOHO
iHTEHCMBHICTIO Big cBiTIMX 3 Ta TeMHUX 4 cMmyr, BigOWTe BMNPOMIHIOBAHHS MPOXOAUTbL Yepes
doKycyouy cuctemy 5, sika MiCTUTb (POKycCytody niH3y 6 Ta onTu4HMI binbTp 7 W noTpannsie Ha
doTtopesuctopu 10, 11. Mig gieto ceBiTNa 3MiHIITLCA enekTpuyHi curHanu goTtopesuctopis 10, 11,
WO PeecTpyTbCA YacTOTHUMWM nepeTBoptoBadamyn 8 Ta 9, WO NpM3BOAMTL OO0 3MiHM EMHICHOI
CKIagoBOi MOBHOMO OMOpPY Ha enekTpodax KornekTop-korektop GinonspHux 14 T1a 23, 15 ta 24
TPaH3MCTOPIB, O BWKIMKAE 3MiHY PE30HAHCHOI 4acTOTW 4aCTOTHMX nepeTBoptoBauiB 8, 9, fka
nponopuiiHa BeNWYMHI IHTEHCMBHOCTI BigOUTOro BUMPOMIHIOBAHHS, WO MOTPanuino Ha KOXHWUA 3
dotopesuncTopis 10, 11. BuxigHi 4acToTHi curHanmn 3 4acToTHUX nepeTBoptoBadiB 8, 9 nogalTbcs Ha
yacTtoTHM komnapaTtop 30, AKWIA MOPIBHIOE BWMXiOHI YaCTOTHI CUrHanu, pPisHUUS SKMX CBigYMTb Mpo
npoLec nepeMilleHHst pyXoMoi NOBepxHi 2.

®OPMYIA KOPVUCHOI MOJESI

MikpoenekTpOHHNI ONTUYHUI NPUCTPIV AN peecTpauil Npouecy NepeMilleHHs, KU MICTUTb PyXomy
NMOBEPXHIO, [HKepeno CBiTra, ONTUYHO 3B'A3aHe 3 (POKYCYHOUYOK CUCTEMOIO, SIKa CknagaeTbcs 3
POKYCYHYOI MiH3M Ta ONTUYHOrO (hiNbTpa, ONTMYHO 3'€gHaHUX 3 ABOMa hoTonepeTBOPOBaYaMu, Kpim
TOro, MiCTUTb [Ba YaCTOTHUX MNEpPeTBOPIOBaYi, KOXEH 3 AKUX MICTUTb MepLunin, OpYyruin Ta TpeTin
pesncTopu, IHOYKTUBHICTb, EMHICTb, [Xeperno XWBIMEHHSA, Sk BigpIi3HAETbLCA TUM, WO OO0 cknagy
YacTOTHOro cpoTonepeTBoploBaYva 40AATKOBO BBEAEHO (hOTOPE3MCTOP, NEPLUNA Ta Apyrui BinonsipHi
TpaH3UCTOpU, YeTBEPTUN PE3UCTOP, NPUYOMY MEPLUNA NONIOC [Kepera XUBMNEHHS Yepe3 nepLuni i
APYrvin pesvctopy MigkndeHo 0o doTopesncTopa, MepLuoro i Apyroro GinonspHMX TpaH3UCTOpIB,
napanenbHO KONekTopaMm SKMX MigKMiYeHOo NocniJoBHE KOMO 3 TPeTboro i YeTBEpPTOro pes3ncTopis i
nigkrodeHe 00 iHAYKTMBHOCTI i 3aranbHOl LUMHKW, OO0 SKOI MigkntoveHa €MHICTb, napanenbHO SKin
NigKMIOYEHO JKeperio XMBMEHHS, a BUXig MPUCTPOK YyTBOPEHMI KONEKTOPOM MepLioro GinonspHoro
TpaH3ucTopa i 3aranbHOK LUMHOK, OO0 SIKOI MigKNoYeHa nepwia Ta gpyra BUXIOHI KNemu npucTpoto,
npUYoMy [0 BUXIOHMX KreM [ABOX YaCTOTHWX NepeTBOptoBaviB Nif'eqHaHO YaCTOTHWA KoMnapaTop, a
pyxoMa MOBEPXHA Ma€ CBiTNi Ta TEMHI CMyrK i po3TawloBaHa nig mKepernom CBiTna Ta (POKyCy4oro
CUCTEMOIO.
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