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Pedepar:

1. Incepranist npucBsYeHa po3pooLii, KOMILJIEKCHIM oNTHMi3alii Ta BIPOBaI)KEHHIO CyYaCHUX
€HEepronepeTBOPIOBayiB Ha 6a3i IMPOKO30HHUX HaniBNpoBigHuKiB (GaN, SiC) 1151 )XUBJIEHHS PafioeeKTPOHHOTO
0071aHaHHS 6e3Mi0THUX JliTanbHUX anapartis (BI1JIA) Ta HazeMHUX aBTOHOMHUX I1aTdopm (BI1A). ABTopom
TEOPETUYHO Ta €KCIIEPUMMEHTAJIbHO O0I'pyHTOBaHi nepeBaru GaN ta SiC-nipusafis NOPiBHSIHO 3 TPagULiHHUMU
KPEMHi€BUMU MIPUCTPOSIMHU, 30KPEMA iX BUILYy €Heproe(eKTUBHICTD, 31aTHICTh CTabiIbHO MPaLOBATHU 33 IIMPOKOTO
Iiana3oHy TEMIIEPATyp, IPY BUMIiM 4aCTOTi KOMYyTALii , OIyCTUMI HAIIPy3i Ta CTPyMi. BusiBiieHo aHamiTHYHi
3aJIEXKHOCTI, 1110 JO3BOJIMJIA OOIPYHTYBATU BUOGIP MIMPOKO30HHUX HaMiBIIPOBIAHUKIB, SIK OITUMAJIbHY OCHOBY 117151
POBIJISIHYTUX BUCOKOYACTOTHUX iMITyJIbCHUX CUCTEM €HEProNePETBOPEHHS. Y POOOTI 3alIpONIOHOBAHO KOMILJIEKCHY
METOAMKY aHaJIi3y Ta ONTMMI3allil TapaMeTpiB BUCOKOYACTOTHUX IMITyJIbCHUX €HEPrONIEPETBOPIOBAYIB HA OCHOBI

ITMPOKO30HHMX HaIliBITPOBiTHUKIB 0 BKJII0YA€ PO3POOKY TEOPETUYHUX Ta KOMITIOTEPHUX MOJeen
ol , LI y it



(MATLAB /SIMULINK, SPICE), siKi BpaxOByIOTb CTaTW4Hi Ta IMHAMIYHi Iapa3nTHi SIBUILA, TEMIIEPATYPHi edeKTH,
IepexifiHi Ipolecy Ta BTpaTu B yMOBax poboTu y 6opToBoMy obsanHanHi BITJIA /BITA. OkpeMy yBary npumisieHo
u1dpOBUM METOAAM KEPYBaHHS Ha 6a3i aJaTUBHMX KOMIIEHCATOPiB 3BOPOTHOTO 3B'S3KY, 5Ki 326€311€4yI0Th
CTabiJIbHICTh BUXiIHUX IAPAMETPIB, HEUYTJIUBICTb O 3MiH HABAaHTAKEHHS 1 30BHIIIHIX yMOB. [IpakTHUy4Hi
BUIIPOOYBAHHS MiATBEPAUIIN BUCOKY €(DEKTUBHICTb 3aIIPOIIOHOBAHUX PillleHb: 3aB/ASIKM BIIPOBA/IKEHHIO OTPUMAHUX
HAyKOBUX pe3yJIbTaTiB JOCSTHYTO 3HIDKEHHS! [I0OKa3HUKIB MacH, 3MeHIIIeHHs 00’eMy Ta ITyJibcallii BUXinHOI Hanpyru
3pa3Ka MOPiBHSHO i3 icHylounmu aHasoraMu. ITineumenss KK]I ta 3MeHIIeHHS MacorabapyUTHUX XapaKTEPUCTUK
3a6e31euynsio 3HaYHe 3pOCTaHHs JaIbHOCTI Iii TecToBoro 3paska BIIJIA. Po3po6eHi eHepronepeTsopoBayi
YCHILIHO MPOMIIIIN eKCIUTyaTalliliHi BUITPOOYBaHHS HA peaslbHUX MOBITPSIHUX i Ha3eMHUX I1aTpopmax,
I€MOHCTPYIOUH MiJIBULIEHY eHeproeeKTUBHICTb, KOMIIAKTHICTb i aJallTUBHICTh 0 CKJIAIHUX YMOB eKCIyaTallii.
OTpumaHi pe3yJibTaTy CTBOPIOIOTh MiAIPYHTSI 17151 IOAJIBIINX TEOPETUYHUX i IPAKTUYHUX AOCTIIKEHb y cdepi

BHCOKOE(EKTUBHUX €HEPrONEePETBOPIOBAIILHUX CUCTEMAX HA OCHOBI ITMPOKO30HHUX HaIiBIPOBiIHUKIB.

2. The dissertation focuses on the development, comprehensive optimization, and practical implementation of
advanced energy converters based on wide-bandgap semiconductors (GaN and SiC) for powering radio-electronic
equipment in unmanned aerial vehicles (UAVs) and ground-based unmanned autonomous platforms (UAPs). The
author theoretically and experimentally validates the advantages of GaN and SiC devices over conventional silicon
counterparts, emphasizing higher energy efficiency, stable performance across a broader temperature range,
higher switching frequencies, and superior voltage and current tolerances. Analytical relationships are established,
providing robust justification for selecting wide-bandgap semiconductors as the optimal foundation for high-
frequency switch-mode power conversion systems. The research proposes a comprehensive methodology for
analyzing and optimizing parameters of high-frequency switch-mode power converters utilizing wide-bandgap
semiconductors. This includes developing theoretical and computational models (using MATLAB /Simulink and
SPICE) that incorporate static and dynamic parasitic effects, temperature influences, transient processes, and
operational conditions specific to UAV and UAP onboard systems. Particular emphasis is given to digital control
techniques employing adaptive, digital-filter-based feedback compensators, ensuring stability and consistent
output performance regardless of load variations or external environmental conditions. Experimental testing has
confirmed the effectiveness of the developed solutions. Implementing these scientific advancements resulted in
reduced weight, minimized volume, and decreased output voltage ripple compared to existing analogues. These
improvements significantly improved the efficiency and operational range of the tested UAV prototypes. The
developed energy converters successfully completed operational testing on actual UAVs and ground-based UAP
platforms, demonstrating increased energy efficiency, compactness, and resilience in challenging operational
environments. The findings form a solid foundation for future theoretical and applied research into highly efficient
power conversion systems based on wide-bandgap semiconductor technologies.
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