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Pedepar:

1. lnceprarnist pUCBsA4Y€HA NOLIYKY TEXHOJIOTIYHUX [IAPAMETPiB POCTY Ta JIETyBaHHS, YMOB BiAaiy,
BJJOCKOHAJIEHHIO METOZiB BUPOILYBaHHS IIiIBOK i HAHOCTPYKTYP N- Ta P-THUIIy IIPOBiITHOCTI Ha OCHOBI Zn0O, NiO,
CuAlO2, MoOx 3 3a1laHMMM Ta BiITBOPIOBAHUMU XapaKTE€PUCTUKAMU, KOMIIJIEKCHOMY JOCJIIPKEHHIO iX CTPYKTYpH,
mopoJiorii MoBepxHi, €IEMEHTHOTO CKJIafy, €JIeKTPOHHUX, ONTUYHUX Ta €JIEKTPUYHUX BJIACTUBOCTEN IJ1s1
MIPO30POi eJIEKTPOHIKH, ONTOEIEKTPOHIKY Ta POTOBOIBTAIKU. BCe6IYHO HOCTIIKEHO BIIJIMB TEXHOJIOTTYHUX
IlapaMeTpiB OCa/IKeHHs (TUCK aproHy Ta KUCHIO, TeMIIepaTypa MifK/IaKy, IOTYy>KHICTb MarHeTPOHA, Harpyra

3MillleHHS Ha MiJKIaALi), BMICTy TOMIlIKY Al Ta OTPOMiHEHHS €JIEKTPOHAMU Ha BJIACTUBOCTI TOHKUX I1J1iBOK N+-



ZnO:Al, BUPOIEHNX METOIOM BUCOKOYACTOTHOTO MarHETPOHHOIO PO3MNUJIEHHS B PEXXMMI IIOMIAPOBOTO POCTY.
OTtpumano miiBku ZnO:Al 3 esiekTpoornopom Ha piBHi 6:10-4 OM'CM Ta OITUYHUM IIPONYCKaHHAM 95 % y BULUMOMY
Iiana3oHi ClieKTpa BUIIPOMiHIOBaHHS. 3alponoHoBaHo B MeTogax MOCVD 3a aTMocdepHOro TUCKY Ta
KapOOTEePMiYHOTO BiJHOBJIEHHS BUKOPUCTOBYBATU KOHLIEHTPOBAHE COHSIYHE BUIIPOMIHIOBAHHS [1711 BUIIAPOBYBAHHS
BUXiIHMX P€areHTiB I CUHTE3Y HEJIETOBAaHUX Ta JIETOBAHMX IJIIBOK Ta HAHOCTPYKTYP ZnO 3 pi3HOI0 MOP(OJIOTiet0
IIOBEPXHi Ta iHTeHcuBHOW Y@ doTomomiHecleH1ielo. BcTaHoBIeHO, 110 KyT 3pi3y nigknagky SiC B 8° €
ONTUMAJIbHUM [J151 KBa3ieNiTaKCiHOro PoCTy IJiBOK ZnO 3 NOKpallleHUMU ONTUYHUMH BJIACTUBOCTSIMU. [ToKasaHo
[TIO3UTUBHY POJIb JIETYBaHHA AoMimkamu Mg ta Co HaHOCTPYKTYp ZnO, BupoieHux merogqom MOCVD 3a
aTMoc@epHOro TUCKY, Ha nifgcuaeHHs ix YO kpaiioBoi ¢poTosoMiHeceHLii Ta raciHHs eMmicii 3 rIn6oKux piBHIB y
BUJIVIMOMY CIIEKTDPi BUIIPOMIHIOBAHHS, BiiNOBigHO. KOMIIIEKCHO NOCTiIKEHO e(PEeKTH OHOYACHOTO JIeTYBaHHSIM Al
Ta N B yMOBax BUCOKOTO NapLiaJIbHOTO TUCKY KUCHIO Ta JieryBaHHS Ag ZnO Ha BJIaCTUBOCTI IIJIIBOK Ta
HAHOCTPYKTYP. BCTaHOBJIEHO NIPUYMHU HEJOCITHEHHS P-TUITY IPOBiAHOCTI B miiBKax n-ZnO:N,Al I[TokasaHo, mo
JleryBaHHs Ag HAaHOCTPYKTYp n-ZnO Ipu TeMIleparypax ocaiykeHHs 6inpimunx 3a 380 °C cripusie pocTy
KBa3iBIOPSAKOBAaHMX '€KCAarOHaJbHUX HAHOCTPIKHIB, 3BMEHIIEHHIO BMiCTy HEBUIIPOMiHIOIOUMX A€(EKTIB B IPaTLi
ZnO, Ta cyTTeBOro mniagcunaeHHs (Ha nopsnok) YO doromominecennii. BcTaHOBIEHO BIJIMB TEXHOJIOTIYHUX
NapameTpiB OCaIyKEHHS Ha CTPYKTYPY Ta ONTUYHI BJIACTUBOCTI TOHKUX MJIiBOK P-NiO, 0CafP>KEHUX METOAOM
MarHeTPOHHOTO PO3MNUJIEHHS B PEKUMI IIOLIAPOBOT0O POCTY. METOIOM PEaKTUBHOI'O iOHHO-TIPOMEHEBOTO
PO3IUIJIEHHS] BUPOILIEHO TOHKI IJIiIBKU MOOX, CTBOPEHO reTePONEPEXOIU Ha iX OCHOBI. [1oka3aHo, 1m0 ocaKeHi
mw1iBku MoOx i cTBopeHi i3otunHi n-MoOx /n-Si i anizotunzi n-MoOx /p-Si rereponepexosiu € nepcrneKTUBHUMU

IJIs1 CTBOPEHHSI (OTOPE3UCTOPIB Ta COHAYHUX €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>kaBHHH peecTpauiiiHuii Homep [IiP:
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