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Pedepar:

1. luceprauisa nprucsga4eHa MoumyKy TEXHOJIOTIYHMX [TapaMeTPiB POCTY Ta JIETYBaHHS, YMOB BilTaiy,
BIIOCKOHAJIEHHIO METOIB BUPOILYBaHHS IIiIBOK i HAHOCTPYKTYP N- Ta P-TUILy NIPOBITHOCTI Ha 0CHOBI Zn0O, NiO,
CuAlO2, MoOx 3 3alaHMMU Ta BiITBOPIOBAHUMU XapaKTePUCTUKaMU, KOMIIJIEKCHOMY JIOCJIIIPKEHHIO iX CTPYKTYpH,
MopoJiorii NOBEepxHi, €JIEMEHTHOIO CKJIaTy, €JIEKTPOHHUX, ONITUYHUX Ta €JIEKTPUYHUX BJIACTUBOCTEN 1J1s1
IIPO30POi €JIEKTPOHIKY, ONITOEJEKTPOHIKU Ta POTOBOJBTAIKU. BC€6IUHO AOCTIIKEHO BIJIMB TEXHOJIOTIYHUX
IapaMeTpiB OCa/IKeHHSI (TUCK aproHy Ta KHMCHIO, TeMIlepaTypa MifKIaiKy, IIOTYy>KHICTh MarHeTPOHA, Harpyra
3MillleHHs Ha MiAKIaALi), BMiCTy noMilky Al Ta opoOMiHEHHS! eJIeKTPOHAMU Ha BJIACTUBOCTI TOHKHUX IIJIIBOK N+-
ZnO:Al, BUPOIEHUX METOJIOM BUCOKOYACTOTHOTO MAarHETPOHHOTO PO3NUJIEHHS B PEXXMMI I10IIapOBOTO POCTY.
Otpumano miiBku ZnO:Al 3 enekTpoonopom Ha piBHi 6:10-4 OM'CM Ta ONITUYHUM MPOINYCKaHHIM 95 % y BULUMOMY

Iliana3oHi CrieKTpa BUIIPOMIHIOBaHHS. 3arporoHoBaHo B MeTogax MOCVD 3a aTMochepHOro TUCKY Ta



Kap60TepMiYyHOTO BiTHOBJIEHHSI BUKOPUCTOBYBATH KOHLIEHTPOBAHE COHSIYHE BUIIPOMIiHIOBAHHSI /1711 BUITAPOBYBaHHS
BUXiJHUX peareHTiB [JIsl CHHTE3Y HeJIerOBaHUX Ta JIETOBAHUX IIJIIBOK Ta HAHOCTPYKTYp ZnO 3 pizHOI0 MopdoIorieio
IIOBEPXHI Ta iHTeHCcuBHOO YP doTomomiHeceHliel0. BcTaHoBIEeHO, 110 KyT 3pidy nigknagky SiC B 8° €
ONTUMAJIbHUM [JIs51 KBa3i€MiTaKCiHOro POCTY IJIiBOK ZnO 3 NOKPallleHUMU ONTUYHUMU BJIACTUBOCTSIMU. [ToKa3aHO
[IO3UTUBHY POJIb JIErYBaHHA AoMimkamu Mg ta Co HaHOCTPYKTYp ZnO, BupoieHux metogom MOCVD 3a
aTMocQepHOro TUCKY, Ha nifgcuneHHs ix YO kpaitoBoi ¢poTostoMiHeCeHLii Ta raciHHs eMmicii 3 rIM60Kux piBHIB y
BUJIVIMOMY CIIEKTPi BUIIPOMIHIOBAHHS, BiANOBigHO. KOMIIIEKCHO JOCTiIKEHO e(PEeKTH OJHOYACHOTO JIETYBaHHSIM Al
Ta N B yMOBaX BMCOKOTO NapliaJbHOrO TUCKY KUCHIO Ta JieTyBaHHA Ag ZnO Ha BJIaCTMBOCTI IJIiBOK Ta
HaHOCTPYKTYp. BcTaHOB/IEHO IPUYKMHY HEOCITHEHHS p-TUITy ITPOBinHOCTI B mitiBKax n-ZnO:N,Al. TTokazaHo, 110
JleryBaHHS Ag HaHOCTPYKTYp n-ZnO Ipu TeMIlepaTypax ocajykeHHs 6inpinx 3a 380 °C cripusie pocty
KBa3iBIOPSAKOBAHMX '€KCArOHAJbHUX HAHOCTPIKHIB, 3MEHIIEHHIO BMiCTy HEBUIIPOMIiHIOIOUUX AE€(EKTIB B IPaATLi
ZnO, Ta cyTTEBOrO MifcuaeHHs (Ha nopsanok) YO dortomominecteHii. BcTaHOBIEHO BIJIMB TEXHOJIOTIYHUX
IapameTpiB OCaIpKEHHS Ha CTPYKTYPY Ta OITUYHI BJIACTUBOCTI TOHKUX IJIIBOK P-NiO, 0CaP>KEHUX METOAOM
MarHeTpOHHOI'O PO3IMUJIEHHS B PESKHUMI IIOLIAPOBOrO POCTY. METOIOM PEaKTUBHOIO iOHHO-IIPOMEHEBOTO
PO3INUJIEHHS] BUPOLIEHO TOHKI IIiBKU MOOX, CTBOPEHO reTePONEepPEXOU Ha iX OCHOBI. [1okasaHo, o ocamKeHi
niBku MoOx i cTBopesi i3oTunHi n-MoOx /n-Si i anizotun#i n-MoOx /p-Si reTepornepexony € NepCreKTUBHUMU

IIJIs1 CTBOPEHHSI (OTOPE3UCTOPIB Ta COHSIYHUX €JIEMEHTIB.

2. The dissertation is devoted to the search for technological parameters of growth and doping, annealing
conditions, improvement of methods for growing films and nanostructures of n - and p - type conductivity based
on ZnO, NiO, CuAlO2, MoOx with defined and reproducible characteristics, a comprehensive study of their
structure, surface morphology, elemental composition, electronic, optical and electrical properties for transparent
electronics, optoelectronics and photovoltaics. The effect of technological parameters of growth (argon and
oxygen pressure, substrate temperature, magnetron power, substrate bias voltage), Al dopant content, and
electron irradiation on the properties of n+-ZnO:Al thin films grown by high-frequency magnetron sputtering in
the layer-by-layer growth regime has been comprehensively investigated. ZnO:Al films with an electrical
resistance of 6-10-4 Ohm-cm and an optical transmittance of 95 % in the visible radiation range were obtained. It
was proposed to use concentrated solar radiation for evaporation of the initial reagents in the methods of MOCVD
at atmospheric pressure and carbothermal reduction for the synthesis of pure and doped ZnO films and
nanostructures with different surface morphology and intense UV photoluminescence. It was found that the cut
angle of the SiC substrate of 8 ° is optimal for the quasiepitaxial growth of ZnO films with improved optical
properties. The positive role of doping with Mg and Co impurities of ZnO nanostructures grown by MOCVD at
atmospheric pressure on enhancing their UV edge photoluminescence and suppressing deep-level emission in the
visible radiation spectrum, respectively, is shown. The effects of simultaneous Al and N doping under oxygen-rich
conditions and Ag doping of ZnO on the properties of films and nanostructures were comprehensively
investigated. The reasons for the failure to achieve p-type conductivity in n-ZnO:N,Al films have been determined.
It is shown that the Ag doping of n-ZnO nanostructures at deposition temperatures above 380 °C promotes the
growth of quasi-ordered hexagonal nanorods, reduces the content of non-radiating defects in the ZnO lattice, and
significantly enhances the UV photoluminescence (by an order of magnitude). The influence of technological
deposition parameters on the structure and optical properties of p-NiO thin films deposited by the magnetron
sputtering method in the layer-by-layer growth regime was determined. Thin MoOx films were grown by reactive
ion beam sputtering, and heterojunctions based on them were created. It is shown that the deposited MoOx films
and the created isotypic n-MoOx/n-Si and anisotypic n-MoOx/p-Si heterojunctions are promising for creating
photoresistors and solar cells.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHH HANIpSIM PO3BUTKY HayKH i TEXHIKHU: HoBi pevoByHY i MaTepianu

CrpareriyHuii NpiOpUTETHUH HANIPSIM iHHOBALiMHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH

BMPOOHULITBA MaTepiasliB, iXx 0Opo6JIeHHs i 3'eJHaHHS, CTBOPEHHS iHIYCTpii HAHOMATEPiasliB Ta HAHOTEXHOJIOTIN
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: TeXHOIOri; MaTepiann

Comnia;ibHO-eKOHOMIYHA CIPSIMOBAHICTh: CTBOPEHHSs NPUHIUIIOBO HOBOI MPOJIyKIIii (MaTepiais,

TEXHOJIOTI! TOIIO) 17151 3a6€e3I1eYeHHs €eKCIIOPTHOTO MOTEHIjaly Ta 3aMillleHHIO iMIIOPTY; EKOHOMis MaTepiasiB

OxopoHHi gJoKymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCePTanii: [IiaHyeTbes 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH TeMaMH: 0113U000312; 0116U003504; 0119U100133; 0122U000388; 0120U101183;
0120U102260.
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Penensentu

VIII. 3aKkJII04Hi BiZOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Xwkyn Oser HOmiaHoBud
TOJIOBH paju

BaacHe IlpizBume Im'st Ilo-6aThKOBI Xwxyn Ozner KOmiaHoBuY
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY Papuenko Onexkcangnp Kysbmiv

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




