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1. Incepratist npucBsSYeHa PO3Bs13aHHIO aKTyaJlbHUX HAYKOBO-TEXHIYHUX IPO6ieM Moaudikanii
HAaIMiBIPOBIIHUKOBUX CTPYKTYP TEJIyPULiB 1JIsI CTBOPEHHS BUCOKOE(EKTHBHIX [1ePETBOPIOBAYIB eHeprii Ta CEHCOpiB
Ha iX OCHOBI, a TaKOX II0O0YOBI Clleliani3oBaHMX 3aCO0iB [1JIs1 JOCIiIKEHHS iX BJaCTUBOCTEN. Y POOOTi pO3IJIsIHYyTO
0COOJIMBOCTI i METOM OCIIiIKEHHS TEPMOEJIEKTPUYHUX BJIACTUBOCTEN HAMIBIPOBITHUKOBUAX CTPYKTYP,
BCTaHOBJIEHO 3aKOHOMIPHOCTI TEPMOEJIEKTPUYHUX BJIACTUBOCTEN Bifl XIMIYHOTO CKJIaLy, CTPYKTYPH i
TEXHOJIOTIYHMX (PAKTOPiB OTPUMAHHS Ta po3p0bieHO BUCOKOedEKTHUBHI TepMOeeKTPUYHi i HoToeseKTpuyHi
[IepeTBOPIOBAYi €Heprii, a TaKo>XX BUCOKOYYTJIMBI CEHCOPU Ha iX OCHOBI. PO3p06JI€HO TEXHOJIOTII0 BUTOTOBJIEHHS
6araromapoBux BucokoepekTuBHux (KK]I 10-14%) TepMO€IeMEHTIB, B SIKUX [IO€HYIOTbCSI HU3bKOTEMIIEPATYPHI
(300-600 K) mapu Ha ocHOBI crionyk Bi2Te3 ta cepegnboTemnepatypHi (600-900 K) TepmoesnieKTpruyHi MaTepianu
Ha ocHOBI JieroBaHoro PbTe (n-tum) Ta GeTe (p-Tun). Po3pobieHo edpeKTHBHI TepMOeIeKTPUYHI MaTepiau Ta
koHcTpykuito TIIE Ha ocHOBI M1iBKOBUX MartepiasiB p-B2-xSbxTe3 i n-Bi2Te3-ySey Ha TOHKiH nojyiamigHini
niaxnaaani 3 6e3po3MipHOI0 TEpMOENIeKTPUYHOI0 106poTHicTs ZT = 0,6 i KK ~ 3,6% npu pizauni Temneparyp 100 K,
110 € BUIIE, HiX Y iICHYIOYMX aHAJIOTiB IPOMUCJIOBUX MiKpOIIEPETBOPIOBAYiB. Briepie npogeMoHCTPOBAHO
KoHLenito [Y-cencopa Ha ocHoBi PbTe:In pn nepexofi 3 OBXUHOIO XBUJIi 4 MKM, SIKWI ITpaLjloe IIPYU TeMIIEpaTypax
10 150 K, 1m0 BiiKprBae NePCHEKTUBY Or0 3aCTOCYBAHHSI 3 PO3PO0JIEHUM KPiOT€HHUM TBEPLOTIIbBHUM
TEPMOEJIEKTPUYHUIM 0X0JI01KyBayeM. Habyiu momanbuioro po3BUTKYy METOIU AOCTIIPKEHHS TEPMOEJIEKTPUYHUX
BJIACTUBOCTEN HaIiBIIPOBiJHUKOBUX MaTepiasis, 110 a0 3MOTY BCTAHOBUTU 3aKOHOMIPHOCTI TEPMOEJIEKTPUYHUX
BJIACTMBOCTE! Bifl XiMiYHOT'O CKJIa[ly, CTPYKTYPH Ta TEXHOJIOTIYHUX (PAKTOPiB OTPUMAHHS. BCTaHOBJIEHO
TEXHOJIOT{4HI pEXXMMU OTPUMAHHS IUIIBOK, SIKi JAI0Th MOXKJIMBICTb JOCSITUA CYTTEBOIO MMOKPAIEHHS
TepPMOEJIEKTPUYHUX BJIACTUBOCTEN pO3p0bIeHNUX IIJIIBOK B TIOPiBHSHHI 3 MACUBHUMU MaTepiasiamu. Po3pobieHa
apxiTeKTypa Ta eJleMeHTHa 6a3u ribprHoI CEHCOPHOi MiKpocucTeMu Ha 0CHOBI Sk KMOH-npunagHux CTPyKTyp,
TaK i IMCKPETHUX CXEMOTEXHIUHUX PillleHb, IDOBEIEHO MOLEJIIOBAHHS Ta NOCJIIPKEHHS €JIEKTPUYHUX, YACOBUX i
TeMIIEpaTypPHUX XapaKTEPUCTUK Ta CTBOPEHO IPOTOTUII CUCTEMH IJ1s1 6i0MeIUYHUX 3aCTOCYBaHb. 3alIpOIIOHOBAHO
MOJYJIbHY KOHLEILiI0 BUMIPIOBAJIbHOI CUCTEMMU [1JIs1 TEPMOEJIEKTPUYHUX Ta POTOEJIEKTPUYHUX [IOCII/IKEHbD, SIKY
peasi3oBaHoO y BUIJISi IPOrPaMHO-aNapaTHOTO KOMILIEKCY, 10 6a3yeThCs HAa €(EKTUBHOMY N1O€IHAHHI
aJanTOBaHMX HEPYVHIBHUX METO/IB BUMiPIOBaHHS €JIEKTPOQI3NYHMX BEJINYMH, OPUTiHAJIbBHOI CXEMOTEXHIKH,
IIBUKOMY OINpPALOBAaHHI CUTHAJIIB 3 TOJAJIBIINM IIPOTPAMHUM OIIPALIOBAaHHAM OTPUMAHUX JAHMX HA OCHOBI

MaTeEMAaTUYHUX MO,ILC]ICI/“I.

2. Thesis for a Doctoral Degree in Technical Sciences, Specialty 05.27.01 - Solid-State Electronics. - National
University "Lviv Polytechnic”, Lviv, 2024. The dissertation is devoted to solving the current scientific and technical
problem of modifying of telluride semiconductor structures to create highly efficient energy converters and
sensors based on them, as well as building specialized tools for researching their properties. The work examines
the peculiarities and methods of researching the thermoelectric properties of semiconductor structures, the
regularities of thermoelectric properties from the chemical composition, structure and technological factors of
production, highly efficient thermoelectric and photoelectric energy converters, as well as highly sensitive
thermoelectric energy converters and sensors based on them. The methods of studying the thermoelectric
properties of semiconductor materials gained further development, which made it possible to establish the
regularities of thermoelectric properties from the chemical composition, structure and technological factors of
production. The technological regimes of obtaining films have been established, which allow to achieve a
significant improvement in the thermoelectric properties of the developed films compared to bulk materials.
Effective thermoelectric materials were obtained and the design of a thin-film thermoelectric converter was
developed based on film materials of p-type Bi2-xSbxTe3 and n-type Bi2Te3-ySey on a thin polyamide substrate
with a dimensionless thermoelectric coefficient ZT = 0.6 and an efficiency of ~ 3.6% at a temperature difference of
100 K, which is higher than existing analogs of industrial microconverters. The architecture and element base of
the hybrid sensor microsystem was developed both on the basis of instrumental CMOS-structures and discrete
circuit solutions, simulations and research of electrical, time and temperature characteristics were carried out,
and a prototype of the system for biomedical applications was created.



Jep>kaBHHHM peecTpauiiiHuii Homep [iP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEeXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HANGibII
BOXJIMBUX IPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-MIOJIiTUYHOTO,
JIIOJICBKOTO NIOTEHLiaNy 1151 3a0€e3Me4eHHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOrO PO3BUTKY

CyCIiJIbCTBA i Aep>KaBU

CrpaTeriyHuii NpioOpUTETHUH HAaNPSIM iIHHOBALLiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHHULITBA MaTepiasiB, ix 0Opo6JieHHs i 3'elHaHHS, CTBOPEHHS iHIyCTpii HAHOMAaTepialiB Ta HAHOTEXHOJIOTIN
Hi,ucyMKH IOCJIiA>KEHHSI: TeopeTUyHe y3arajabHEHHs i BUPilleHHs BAXJIMBOI HayKOBOI TpoGieMu
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