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1. TBepHOTiNIBbHI TEPMO- i POTOENEKTPUYHI IEPETBOPIOBAYi €HEPrii Ta CEHCOPHI €JIeMEHTH Ha OCHOBI
Moau}iKoBaHMX CTPYKTYP TEJIypULiB

2. Solid-state thermo- and photoelectric energy converters and sensor elements based on modified telluride
structures

Pedepar:

1. Incepralis IpucBSY€eHa PO3Bs13aHHIO aKTyaJlbHUX HAYKOBO-TEXHIYHUX IPO6ieM Moaudikanii
HaIMiBIPOBIIHUKOBUX CTPYKTYP TeJIyPUiB JIsI CTBOPEHHS BUCOKOEe(EKTHBHYUX [1ePETBOPIOBAYIB eHeprii Ta CEHCOopiB
Ha iX OCHOBI, a TaKOX I0OYOBI CIleliani3oBaHMUX 3aCO6iB 17151 JOCIiIKEHHS iX BaCTUBOCTEMN. Y POOOTi pO3IJIsIHYyTO
0COOJIMBOCTI i METOAM NOCIIiIKEHHS TEPMOEJIEKTPUYHUX BJIACTUBOCTEN HAMiBIPOBiTHUKOBUX CTPYKTYP,
BCTaHOBJIEHO 3aKOHOMiPHOCTI TEPMOEJIEKTPUYHHUX BJIACTUBOCTEHN BiJl XIMiYHOIO CKJIaAy, CTPYKTYpPH i
TEXHOJIOTIYHMX (PAaKTOPiB OTPUMAaHHS Ta po3p06JieHO BUCOKOedEKTHBHI TepMoeeKTpUYHi i GoToeseKTpuyHi
[IepeTBOPIOBAYi €Heprii, a TaK0>XX BUCOKOYYTJIMBI CEHCOPU Ha iX OCHOBI. PO3p06JI€HO TEXHOJIOTII0 BUTOTOBJIEHHS
6araromapoBux BucokoepekTuBHUX (KK]I 10-14%) TepMO€IeMEHTIB, B SIKUX [IO€JHYIOTbCSI HU3bKOTEMIIEPATYPHI
(300-600 K) mapu Ha ocHOBI crionyk Bi2Te3 ta cepegnboTemnepatypHi (600-900 K) TepmoesnekTpruyHi Marepianu
Ha ocHOBI JieroBaHoro PbTe (n-tum) Ta GeTe (p-Tun). Po3apo6ieHo edpeKTHBHI TepMOeIeKTPUYHI MaTepiaiu Ta
koHcTpykuio TIE Ha ocHOBI M1iBKOBUX MaTtepiasiB p-B2-xSbxTe3 i n-Bi2Te3-ySey Ha TOHKIiN nojiamigHini
nigkiazaui 3 6e3po3MipHOI0 TEPMOEIEKTPUYHOI 1o6poTHiCTb ZT = 0,6 i KK ~ 3,6% npu pizHuui remneparyp 100 K,
11O € BUIIE, HiX Y iICHYIOYMX aHAJIOTiB IPOMUCJIOBUX MiKPOIIEPETBOPIOBAYiB. Briepie npogeMOoHCTPOBAHO
KoHUemn1ito [Y-cencopa Ha ocHOBi PbTe:In pn nepexofi 3 LOBXUHOIO XBUJIi 4 MKM, SIKWAI ITpaLjloe IIPU TeMIIEpaTypax
10 150 K, 1m0 BiiKprBae NepCHeKTUBY 0r0 3aCTOCYBAHHS 3 PO3PO0JIEHUM KPiOT€HHUM TBEPLOTiIbBHUM
TEPMOEJIEKTPUYHUM OXO0JIOIpKyBadeM. Habyin noganbmoro po3BUTKY METOIU AOCTIIKEHHSI TEPMOEIEKTPUYHUX
BJIACTUBOCTEN HaAIiBIIPOBiJHUKOBUX MaTepiasis, 10 a0 3MOTY BCTAHOBUTU 3aKOHOMIPHOCTI TEPMOEJIEKTPUYHUX
BJIACTMBOCTEM Bif] XiMiYHOTO CKJIa[ly, CTPYKTYPH Ta TEXHOJIOTIYHUX (PAKTOPiB OTPUMAHHS. BCTaHOBJIEHO
TEXHOJIOTI4YHI PEXXUMMU OTPUMAaHHS IUTIBOK, SIKi JAIOTh MO>KJIMBICTb JOCSTTH CYTTEBOIO ITOKPAIIEHHS
TepMOeJIEKTPUYHUX BJIACTUBOCTEN pO3p0bIeHUX IIJIIBOK B TOPiBHSAHHI 3 MACUBHUMU MaTepiasiamu. Po3pobieHa
apxiTeKTypa Ta eJIeMeHTHa 6a3u ribpraHOI CEHCOPHOi MiKpocucTeMu Ha OCHOBI Sk KMOH-npunagHux CTPyKTyp,
TaK i IUCKPETHUX CXEMOTEXHIYHUX PillleHb, [IPOBELEHO MOJEIIOBAHHS TA JOCJIIIPKEHHS €JIEKTPUYHUX, YaCOBUX i
TEMII€PATYPHUX XapaKTEPUCTUK Ta CTBOPEHO IIPOTOTUII CUCTEMU 1151 6i0MEIUYHUX 3aCTOCYBaHb. 3alIpDOIIOHOBAHO
MOJYJIbHY KOHLEILiI0 BUMIPIOBAJIbHOI CUCTEMMU [1JIs1 TEPMOEJIEKTPUYHUX Ta POTOEIEKTPUYHUX JIOCIIi/IKEHbD, SIKY
peai3oBaHoO y BUTJIALi IPOrpaMHO-anapaTHOTO KOMILIEKCY, 1110 6a3yeThCsl Ha e(peKTHBHOMY NIO€HAHHI
aZlaliTOBaHMX HEPYIHIBHAX METO/IiB BUMipIOBAaHHS €J1eKTPO(PI3UUYHNX BEJIMUMH, OPUTiHAJIbHOI CXEMOTEXHIKH,
IIBMAJIKOMY OIIPALfOBAaHHI CUTHAJIIB 3 IIOJAJIbIIMM [TPOTPAMHUM OIIPALIOBAHHSAM OTPMMAHHUX JJAHNUX HA OCHOBI

MaTeEMaTN4YHUX MOILC]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>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnameHTasbHi HAyKOBI HOCIIIPKEHHS 3 HANGIIbII
BaXXKJIMBUX IIPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOI0, COLiaJIbHO-€KOHOMIUHOTI0, CyCIiIbHO-TIOJITUYHOTO,
JIIOJICBKOTO NIOTEeHLjaNy 1715 3a0e311e4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CyCIiJIbCTBA i Jep>kaBu

CrpareriyHuii NpiopUTETHUH HaNIPSIM iIHHOBALLiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIiA

BMPOOHMLITBA MaTepiaJiB, ix 00pobieHHs! i 3'eAHaHHS, CTBOPEHHS iHIyCTpil HAHOMAaTepiasliB Ta HAHOTEXHOJIOTIN
HiacyMKH IOCJIIIKEHHS: TeopeTuyHe y3araJbHEHHs i BUPIlIEHHS BOXJIMBOI HAyKOBOI IPOGIeMu
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