PELIEH3IS
na cepranininy pobory

bypronciioro Sipociana IOpitiosuya

na Temy «BucokoedexTini iMirysibeHi HiTpH/I-rastieni eHeprornepeTBoploBai

PYXOMHX GE3IOTIHX pajliocHcTEM”,

npeacrapieny na 4100y 1151 CTYIEHs JIOKTOpa dinocodii

B ranyii snans 17 «lnexrponika Ta TesiekoMy HiKariin

aa cneliansiictio 172 «Tenexomy Hikaitii Ta pajlioTexHika»

AKTYaJLHICTL TeMH HcepTauii.

AKTyanbHicTh  TeMM  jmcepTaitii - bypKOBCBKOTO S.J0. obymosieHa
HEOOXIAHICTIO  YJIOCKOHAJICHHS T KOMILICKCHOT onTMMIzaLii Cy4aCHMX METO/IB
anastizy, MOJICJIOBAHHS, NPOCKTYBAHHSA H BIIPOBA/UKCHHS eHepronepeTBopioBayiB Ha
OCHOBI HaMiBNPOBIIHUKIB 3 ITKUPOKOIO 3a00POHEHOIO 30HOIO (WBG), Takux K HiTpU/L
ranito (GaN) Ta kap6in kpemniio (SiC). 3nauny yBary NpH/IIJIEHO X 3aCTOCY BAHHIO Y
GOPTOBMX CHCTEMax IKHBJICHHA Pajlioe]CKTPOHHOro obnajHaHHa 6e3MIIOTHHX
nitansuux anaparis (BITJIA) Ta nHazemuux 6e3niIOTHHX aBTOHOMHHX riathopm
(BITA). Ile BianoBijac akTyalbHii notpebi B e(PeKTHBHHUX, KOMIIAKTHHUX Ta
maciiTaboBanux PpillIeHHAX i3  MIJIBULLIECHOIO eneproe)eKTUBHICTIO, TEPMIYHOIO
cTabiaLHicTIO. aNaNTHBHICTIO A0 CKJIaaHMX yMOB ekcruryarauii, ge GaN i SiC

JIEMOHCTPYIOTH NIEPEBArd MOPIBHAHO 3 TPAAMLIHHMH KpEMHI€BUMHM NIPHIIAIAMH.

Ouinka OGrpyHTOBAHOCTI HAYKOBHX pe3yJibTaTiB aucepranmil, Ix

JOCTOBIPHOCTI T4 HOBH3HM.

HaykoBa HOBH3Ha pE3yJIbTATIB IUCEPTALIAHOrO JAOCIIJDKCHHS II0JIArae B HACTY THOMY:



1. Poapoliciio anamiTHiy METO/IHKY oninku GizuaHUX 06MEKEHb KPEMHIEBUX
MOSFET Ta WI!(i--lpmrmcmpiu. BUABJICHO KBAJIPATHYHY 3AJIEKHICTH MIHIMAILHOrO
Kanajy Bl MaKCHMAIbHoi 3BOPOTHOT HAmpyrd Ta kybiuny obepueny

onopy
JATOKHICTE BIJL KPUTHUHOL HATIPYKEHOCT] €IEKTPHYHOTO 1101y PO3IJIAHYTOMY

Alanas’oni onopins Ta HaNpyr.

2. Ha ocHOBI OTPUMAHHX pe3yibTaTiB CTBOPEHO exsipasienTHy mozenp GaN
TPAH3HCTOPA, 1O BpaxoBye napa3uTHi [apameTpu (eMHOCTI, CTPYM BHTOKY, OIip
kanany). iX TemnepartypHi 3QICKHOCTI Ta TPaAHUYHi peXxuMu pobOTH B CHCTEMax
enepronepersopens. KpiM TOro, 3anpornoHOBaHO METOJMKY OLIIHKK BTpaT Ta
napaMeTpH4HOi ONTHMI3allii MOHHXXYIOHOro €HEprornepeTBopiopaia Ha GaN jaas
BILUTA/BITA. 1110 103BOJHIIO JOCSTHYTH PO3IOALTY CTATHIHMX i IMHAMIYHHMX BTpaAT y
cnispinomenti 1:3 Ta pospaxyukororo KKJI 97,8% mnpu noBHOMY HaBaHTAXKEHHI.
OTpuMaHo Ta JoBeaeHO aHainiTHuHy 3anexHicts KKJI BiJl HaBaHTaXEHHA, AKa

alPOKCHMY€TBCSL  €KCITOHEHIIiHHOI0  QyHKIi€l0 HAacHYeHHA Ta ONMCYE BILIMB

JIMHAMIYHMX BTpaT Ha e(eKTUBHICTH pOOOTH IEPETBOPIOBAYA.

3. Po3po6iieHO Ta 3MOJEMOBAaHO LHU(MPOBY CHCTEMy KEepyBaHHA Ha OCHOBI
IH(POBOrO peryJiATopa Ta KOMIIEHCATOpA JIAHKH 3BOPOTHOTO 3B’S3Ky Ha OCHOBI
uubpoBoro ¢GinbTpy. sika 3abesnedye npane3aTHICTh IEPETBOPIOBaYa Ha 4acToTax
nonaa 1 MI'u Ta ananTHUBHICTE A0 3MiHM peXxuMiB po6oTu 6e3 GizuUHUX BTpPydaHsb y
nepeTBoproBay. ExcriepuMeHTaIbHO NIATBEPAKEHO, o MakcuManbHui KKJI (97,6%)
JOCATAa€ThCs [IPU MOBHOMY HABaHTAXEHHI, a CyKYNHICTh 3allpOINIOHOBAaHUX PillIEHb
no3soauaa nokpamutd KKJ[ va 5%, 3smenmutu Macy y 1,9 pasu, 06’em y 2 pasm,
piBeHb MyJibCalliid HANPYId y 2,3 pasu Ta IJABULIMTH JOIy CTUMHMH CTpyM y 1,5 pasu
MOPiBHAHO 3 CEPIHHAM aHAJOTIYHHM eHepromnepeTBopioBadeM. [linsumenns KK/ ta
OKpAIUECHHS MacorabapUTHHX XapaKTEePUCTHK 3a0€3NMEeYHI0 3pPOCTAHHS JaTbHOCTI

MoJs0Ty TecToBOro 3paska BITJIA Ha 17%.

JlOCTOBIpHICTE HAYKOBUX PE3YJILTATIB, MOJOXKEHD T4 BHCHOBKIB, OTPHMAHHX Y
AncepTallii, MATBEP/XKEHa CHCTEMHHUM ITiZIX0/IOM JI0 POBEICHHS J0Ci/PKEHb, 8 caMme

CHIBNA/[IHHIO OTPMMAHWX TEOPETHYHHX DE3YJITATIB, pe3yJIbTAaTiB KOMII' FOTEpHO-



MATCMATHIHOTO  MOJICTHORAII TR PEYYILTATIN IPORCICIUX  CKCHCPUMCTITILINX
AOCTULKCH, CTCIVIORUX  BAMIPIORAIE TR PEIYIRTATIN IPAKTHIINX BIPORAJLKCI,
Peayanrarn ocaijokenns Oyim onyGuikonani y perenonanux Gaxonux sHARHIAX, AKI
nepeABaualoTh  HONepe/inio  1epenipky Marepiatin na 1A cACMEHTH [ulariaty Ta
HAVKORY HORMANY. OTPHMAII PEIYJIBTATH MAIOTH HIIKOM  KOHKPETIC [PAKTH'IIC

JACTOCYRANNA 1 ITDKCHEPIMX PICHsX, Akl 10Ka3wiM Col epehar IopIBHAHO 3

ICHYIOMUMH BUTOMHMH QHAJIOTIAOMH,

Haykoni socnipkenns Gy nukonani yo6ysaicm ta kape/api npukiainoi
panioenckrponikn KIIim. lrops Cikopenkoro n pamkax HJLP (pitnenus Buenol paju
pagiorexniunoro gaxynnrery (nporoxosn No 11/2020 sij «30» nucronaja 2020 poky)
Ta HANPAMKY Jochipkens «Konerpylosanis pajiocjcKTpoHHOT anapatypu HOBOIO
MOKOMHHA») 11 KCPIBIMITBOM 1podecopa kade/ipH npHKIIaIHOT paiioeICKTPOHIKH,

AT.H, nupodecopa, akajiemika HHAT Yipainu 3inskoscskoro [0pis ®pannesuya.

Omke, B eepraniiniit poboTi nocrasjicne naykose 3apjaanus 3 po3pobku Ta
OOIPYHTYBAHHS MCTO/IB TCOPETHUHOrO aHAJI3y, MATEMATHYHOIO Ta KOMIT I0TEPHOrO
MOJICTIIOBAHHS, @ TakoK upakruunoi  ontumizauwii - ta  niasuuenus  KKJ]
BHCOKOUACTOTHUX IMIYJILCHUX NEPETBOPIOBAYIB eHeprii y GOpTOBUX pajliocHcTeMax
PYXOMHX O€3110THUX TUIATGOPM, BHKOHAHO MOBHICTIO, 3J100yBa4 MOBHOIO MIpOIO

OBOJIOJIIB METOA0JIOTIEIO HAYKOBOT JUSUILHOCTI.

Ouinka 3micry auceprauii, i 3aBepmeHicTs Ta J0TPHMAHHSA NPHHUMNIB

akajaemiunol pobpouecnocti.

3a cBOIM 3MicTOM Jaucepraniina poGora 3p00yBaua Bypkoschkoro S1.10.
nosuicTio  Bianosijae  Cranjapry  BMIIOT  OCBITH 31 cnewiansnocti 172
«Tenexkomynikanii Ta paaioTexHika» Ta HANPSAMKaM JOCHPKEHb BUINOBLAHO J10
ocsithbol nporpamu «Tenekomynikauii Ta paniorexnika». Jluceprauitina poGora €
3ABCPLICHOI0  HAYKOBOIO TPALCIO 1 CBUIMUTBL NP0 HASBHICTH OCOGMCTOrO BHECKY

3100y Baua y nayxosuit nanpsim « Tenekomynikauii ta pajiorexnikay.



Posessmy i anit moiGnocTi sa- pelysinraTaMmu [epeBIpKkH JucepTaniitol

POGOTI 1A TeKCTONE crinninis, Moxia 3po6UTH BUCHOBOK, IO jmcepTraninia

pocapkens  vodysaua i e MICTHTL - CIICMCHTIB (panneudikartii, KOMITUIALLL,

daGpukatii, mwariary Ta sanomacin. Bukopucrani iici, peayapTaTd I TCKCTH IHIIHX

an I‘t\pi“ MAIOTh THJICKITT THOCHIIATTHS 1A [li}lllﬂlli}lllc JUKCpCEJI10.

MoBa Ta CTHIL BRKAMICHIS PE3yabTaTin,

Jlicepraniitna poGora nanucana ykpainchkolo  MOBOIO. Pobora nanmucana

NOTTMHO, NOCHJIOBHO  Ta  JCTANLIIO, HAYKOBHM  CTHJICM 13 BHUKOpHUCTaHHAM

SALALIOUPHIIATHX  HAYKOBHX TCPMiIiB, BEIMUMH Ta TOHATH, WO POOUTH i

3PO3YMUIOIO 1IPH TTPOUMTANIHIL

Jlucepranin CKIaacTbes 3 BCTYMy, HOTHPHOX PO3/iIiB, BHCHOBKIB, CITHCKY

niteparypu ta poparkis. 3aransuuit o6esr guceprauii 162 CTOpiHKH.

Y Beryni 3106yBaueM oGrpyHTOBAHO AKTYyIBHICTh TEMH, BH3HA4YCHO METY,
3aBjlaHns. 00'€KT i NpeAMeT JOCHIDKEHHS, HABEJACHO METO/H Ta OCHOBHI HaAyKOBI
pe3yIbTaTH, 0coGMCTHIT BHECOK aBTOpa Ta anpoballilo MaTepianis AMcepTallii, y ToMy

qHenl i Y NPAKTHYHHX 3aCTOCY BAHHAX.

Y nepuiomy pos3ziiii NpoOBEACHO aHAai3 JTiTepaTy pHHX JDKEped, 110 MIATBEPIKY €
JOUUTBHICTH 32CTOCY BAHHS LIMPOKO30HHHUX HAMIBNPOBIAHUKIB, TAKKX SK HITPH FAJILIO
(GaN) 1 xap6in xpemuito (SiC), y cHCTEMax EHEPronepeTBOPEHHS 3aBISAKH
KOMIAKTHOCTI, BHCOKiH 4acToTi NEpeMHKaHHA Ta HU3bKAM BTpaTaM EHEprii.
3anponoHOBAHO METOJIHKY OLIHKH (i3HYHHX 0OMEXEHb TPAH3HCTOPIB, IO BUABHIA
KBAJPATHUHY 3aJIeKHICTh MIHIMAILHOTO ONOPY KaHAy BiJl MAKCHMAJIEHOI 3BOPOTHOI
Hanpyru Ta KyOiuHy OOepHEHy 3aleXHICTh BUI KPHTHYHOI HAIpPy>XEHOCTI
CJNCKTPHUHOTO 110J1s1. JIOBEIEHO BaXIMBICTH KOMIUIEKCHOTO MiAXOMY, IO BK/IIOYAE

aHasli3 JIMHaMiKH KOMYyTallii, BAMOI JIO JipaifBepiB 3aTBOpPA, TOMOJOTI JAPYyKOBaHHX

1naar.



Y apyromy  pos3iiai  po3risHYTO - NEpeBard GaN-TpaH3uCTOpiB ¥
NEpeTROPIOBAYAX, CEPE/l AKMX BUCOKA CTiHKicTh 110 1mpoboio, crabisibHa MOpOrosa
HANIPYTa, HWM3BKMH ONp Kamagy Ta JIOBEJIEHO, IO HU3bKi 3HAYCHHSA MapasvuTHHX
CMHOCTEH IPUIBOJISITH J10 3HWKEHHS BTPAT Ha IIepeMUKaHHi Ta MiIBUILIICHHA TPaHHYHOT
po6ouoi wactoTH. Po3po6ieHo METoMKy OUIHKM PO3NOJiny BTpaT Ta ONMTHMIzauil
ereproedexkTusiocti  nomwkysansioro  GaN-neperBoproBada, 110  J103BOJIHJIA
nocaruym KKJ1 97.8% npu nosHoMy HapanTaxeHHi. CTBOPEHO KOMIT'IOTEPHY
eKBIBaICHTHY Mojienh GaN-TpaH3ucTopa 3 ypaxyBaHHAM CTaTUYHHUX, IMHAMIYHHX Ta
TEeMIEpaTypHUX NapameTpiB, PaHMYHUX pEKUMIB poboTH Ta iX TeMrepaTypHol

3ANCKHOCTI.

Y Tpetbomy po3aini pocmimkeno BmimB GaN-TpaH3MCTOpiB Ha CTabLIBbHICTH
pobotu immyiscHux neperBopioBauiB y pexumax Gesnepeperoi (CCM),
nepepusyactoi (DCM) Ta npumycosoi nposigHocti (FCM). CTBOpeHO MaTeMaTHIHO-
KOMIT'IOTEPHY MOJ€Ib CHCTEMM KepyBaHHs, IO BpaxoBye nepeaatHi yHkuii
OCHOBHHMX KOMIIOHEHTIiB: MOJYJATOpPiB, (INBTPIB Ta KOMIIEHCATOPIB Ha OCHOBI
urdpoBoro peryisTopa Ta alanTHBHOro KommeHcaropa Ha 6asi mudpororo IIR
GinbTpy.  Mogemosanus y MATLAB/SIMULINK ta SPICE miarBepamnio
e(EKTUBHICTh iHTErpOBaHOrO MiAXOAY Ta JO3BOJIMIO ONTHMI3yBaTH KOHCTPYKIIifO 3

ypaxyBaHHsM Napa3uTHHX BTpar.

Y 4eTBepTOMY pO3Midi MICTUTBCS NpPaKTHYHE BIPOBA/DKCHHS pPE3y/LTATIB
JOCHIJUKEHHS. Yy KOHCTDYKIIiIO iMITyJIbCHOTO €HEprolepeTBOproBaia 3 MOIYIHHOIO
apxiTeKTypoio, ajanTuBHoro o pisaux muatdopm BIUJIA/BIIA. CreopeHmii
ekcniepuMeHTalbHUi  nporotun  3abesneunB KKJI 97.6%, mo Biamosizae
po3paxyHKaM. a IOPIBHAHO 3 CEPIMHMMM aHAJIOTaMH NOCATHYTO miaBuimeHHs KKJ]I
moHaiiMeHie Ha 5%, 3HMKEHHS Macd y 1,9 pasu, ob'eMy BzaBiui, 3MEHIIEHHS
myJbcaliff Hanpyru y 2,3 pasd, MiJBUIIEHHS JOIMYyCTHMOro ctpymy B 1.5 pasu
BrnipoBajiieHi pilieHHs 103B0OJMIH 301IBIIKTH pajiyc Aii TectoBoro 3paska BITJIA Ha
17% 3aBasAKM 3MEHIICHHIO MacorabapuTHHX IIOKa3HHMKIB Ta mnokpamenHo KKJ|
CHeprornepeTsopioBaya. PesyibTaTi eKClepUMEHTANBHHX BUNPOOY BaHb NiATBEPAWIH

MPaBUILHICTH OTPUMAHUX TEOPETHYHUX PE3YJIbTATIB.



Jluceprartitina pobora opopmiiciia pijinoniino J1o sumor nakasy M( JH Ykpaiuu

, ) . .
it 12 civuns 2017 p. Ne 40 «lIpo 3arBep/ukeiis BAMOT J10 oopmIICHHS ucepTait]

Onpuaoanenns pelyastatin Aucepraniinoi po6oTm.

Haykomsi pesyawratn aucepranii sucpitieHi y 6 HayKOBHX rmyGrikantisx
300ynava, cepet AKUX: 5 crareil y HAyKOBHUX BHJIAHHAX, BKJIIOYEHHMX Ha JlaTy
onyGniky Banus 10 nepeniky Haykosux (paxoBux Bu/ianb YKpaitu; | narent Ykpainu
Ha KOPUCHY Mozienb. Takox pesyasraTu aucepranii 6ym anpobopani Ha 6 HayKOBHX

daxosux kondepeninx.

IlyGnikaiis aBropoM pesysnbTaTiB JOCHIUKEHb Y PELEH30BaHUX (haxoux
BUIAHHAX, SIKi nepeabavyalorTs nmonepeaHio NepeBipky marepiajiiB Ha Bi/ICY THICTB
TIAriaTy, € O/IHHM i3 €IEMEHTIB MiATBEp/DKEHHS Bi/ICy THOCTI MOPYLIEHE aKaJeMidHOT
nobpouecHocTi. B naykoBux mnyGuikamisx ruiariary Ta MOpYLUCHb aKaJeMigHOT

100pOYECHOCTI HE BUABIIEHO.

Takum 4MHOM, HayKOBi pe3yIbTaTH ONMcaHi B AMCEpTaLiliHii po6GOTi MOBHICTIO

BHCBITJIEH] y HayKoBHX my6uikauisx 3106yBaya.

Henouikn Ta 3ayBajkeHHs: 10 JucepTaliliHoi po6oTH.

1. Marepian BHKIQJ€HO, B LUIOMY, 3rilHO 3 MPaBUIAMH HAYKOBOIO CTHIIIO
Ha/laHHs iHdopmallil, aje € neBHa KinbKicTh ophorpadiuHuX, CTHIICTHYHKX
OMHMIIOK, iHIIOMOBHHMX N03HAYEHD Ki HE BILTUBAIOTH B LLIOMY Ha PO3yMiHHS
poboTH.

2. Ha cr. 115 aBTop npomnoHye BIIPOBA/KYBaTH 3alpONOHOBaHI pillleHHS Y
bararogasnux neperBopioBayax. Byno 6 JNOLUIBHO PO3IISIHYTH HANPAMOK
BIIPOBA/KEHHS [IMPOKO30HHMX HAINIBNPOBIAHMKIB y Oaratodasui ta/abo

GaraTopiBHEBI nepeTBOpIOBaYi GBI IETANBLHO.



Ha cr. 132, npu onuci npaktwunmux pocimkens 3 IHTErpaui y cucremu 3i
IMAYHUM  DIBHCM PUINKIB GaxaHo onucatH BAKUTI 3aX0mM Oesnexu npu
NPOBCJICHHT ICITUTIR,

Hacr. 132-133 asropom on HCY€ThCA MPaKTHYHE BIIPOBA/IKEHHSA po3pobieHoro
NCPCTROPIOBaYA y BHCOKOBI/NOB/Ia/IbHi CHCTEMM 31 3HAYHUM PIBHEM PHIHKIB,

4IC TIpH 1tboMy 'y po6oti He HaBEJEHO TEOPETHYHOT Ta NMPAKTUYHOT OLLIHKH

HaNiHHOCTI IaHOTO NepeTBopioBaya.

wh

Bianosiawo, npu onmci cxemu nepersopiopaua Ha cr. 126 (puc. 4.7) Gyso 6
JIOUITBHO BKA3aTH SIKi CHCTEMM MOHITOPHHTY NI/IBUILEHHA BiAMOBOCTIAKOCTI
Oy BnpoBaivkeni B enepromeperBopioBayi, i K BOHH KiJIbKICHO BILTMBAIOTH
Ha piBeHb #oro HamiifHOCTi Ta po3paxyHKOBHIA nepioa Ge3BiamMoBHOT poboTH
(MTBF).

[lpu onmci na cr. 133-136 MPaKTUYHOI0 3aCTOCYBaHHA HAYKOBUX BHCHOBKIB
pobotu Gyn0 6 AOLINBHO MPOBECTH EKOHOMIUHMH PO3PAXyHOK Ta OLIHMTH
CKOHOMIYHy edeKTHBHICTb Bifl BNpPOBafKeHHS BHPOGIB y cepiine

BUPOOHHLTBO Y MOPIBHSAHHI i3 OCTYTHHMH CEPifHMMH aHATOTAMH.

BBaxato, mo BuCIOBeH] 3ayBakeHHs He € BU3HAYalbHAMH i HE 3MEHIIYIOTH
3arajpHy HayKOBY HOBH3HY Ta IPaKTHYHY 3Ha4MMICTh pe3yJIbTaTiB Ta HE BILUIMBAIOTH

Ha MO3UTUBHY OLIIHKY JAMCepTaliifHOl poGoTH.

BHcHOBOK npo aucepTauniiiny po6ory.

Bpaxaro, mo muceprauiina poGota 3106yBaua cTyneHs aoktopa dinocodii
Bypkoeckkoro Spociasa FOpiiioBuya Ha TeMy «BrcokoedeKTHBHI iMITy ThCHI HiTpHA-
rajiesi €HEpronepeTBopioBadi pyXoMux OE3MiOTHHX pamiocHCTeM» BHKOHAaHA Ha
BUCOKOMY HayKOBOMY DiBHi, HE IIOpYLIY€ NPUHIMIIIB aKaJeMiuHOl 106pOYeCcHOCTI Ta
€ 3aKIHYEHUM HAYKOBHMM JIOCIIDKEHHSAM, CYKYNHICTh TEOPETHYHHX Ta NpPaKTHYHHX
pe3yJIbTaTiB AKOTO PO3B'A3y€ HAYKOBE 3aB/IaHHA, 1110 MA€ iCTOTHE 3HAYEHHS [ ray3i

«Enextponika Ta TejekoMyHikanii». Jlucepraniina poGorta 3a aKTyalbHICTIO



HPAKTUYHOIO IIHHICTIO Ta HAyKOBOIO HOBM3HOIO TOBHICTIO BIi/ANOBIJa€ BUMOTaM
YMHHOTO 3aKOHO/IaBCcTBa YKpainu, 1o nepeabaueti B 1.6 —9 «IlopaaKy npucyakeHHs
CTynens J10kTopa dinocodii Ta ckacyBanHs pileHHs pa3oBoi CrielializoBaHoi BYCHOT
Pajv 3aKJ1a/1y BUIIOT OCBITH, HAYKOBOT YCTAHOBM MPO NPHUCYJUKEHHA CTYTIECHA IOKTOpa
dinocodiin, sarsepsxenoro Iocranosoto Kabinery Minictpis Ykpainu sia 12 CiYHA
2022 p. Ne 44. 3j06yBau bBypkonchkuii Spocias IOpilioBuy 3aciyrosy€ Ha
NPUCYIDKEHHSA CTyleHs JjokTopa ¢inocodii B ranysi 3manb «EnektpoHika Ta

TeNeKOMYHiKallii» 3a cnejanphictio 172 — « TerekoMyHIKallll Ta pajlloTeXHIKa».
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