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I. 3arasibHi BimOMOCTI
Jep>kaBHUH 00J1iIKOBHI HOMeP: 0209U010687
Jep>kaBHUH peecTpaniliHUN HOMep: 0108U006020
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 28-12-2009

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: 91JleroBani TOHKi OKCHHI IUIIBKY - [IEPCIIEKTHUBHI MaTepianu Ajist ONTOEIeKTPOHHUX i

CIIIHTPOHHUX IIPUCTPOIB.
IToyaToK eTamy: 04.2008
3akiHYeHHs eTamy: 12.2009

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMEeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB piznyHO0i 0cO6H): UepHiBenpKuil HALIOHAIBHUI

yHiBepcuTeT iMeHi lOpis PenpkoBuya

Kopg 3a €IPIIOY: 02071240

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 584708

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamnoi kinacudikanii BupgaTkis i KpeguryBaHus (KITKBK): 2201070

dakTHuHmi 00csar ¢piHaHCYyBaHHS (THC. TPH.): 20




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JleroBaHi TOHKi OKCU[HI IJIiBKY - [IEPCIIEKTHUBHI MaTepiay OJ1sl ONTOEJIEKTPOHHUX i CIIIHTPOHHUX IIPUCTPOIB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Doped oxides thin films - promising materials for optoelectronic and spintronic devices

Pedepar yKpaiHCBKOIO:

BcTaHOBJIEHO ONTUMAJIBHI PEXKMMU OJIEP>KaHHS HEJIETOBAHUX Ta JIETOBAaHUX 3d-eleMeHTaMU OKCUJIHUX IIJIIBOK
Sn02, ZnO meTogamy peakTUBHOIO Ta BUCOKOYACTOTHOIO MarHETPOHHOTO PO3MUJIEHHS. MeTonoM IyJibBepu3allii 3
HACTYITHUM MipoJi3om oTpuMaHo Bk SnO2:Mn i SnO2:Co 3 MUTOMUM €JIEKTPOOINIOpoMm p = 8:10-3 ... 2*106
OMm-cMm, opHOpigH] 3a cTpyKTypoto npu ToBmyHax d = 0,2 MmkM Ta ZnO:Mn 3 p = 8 ... 106 Om-cM i ToBIMHOWO d = 0,1
MKM. JIOC/IiIPKEHO 0COOIMBOCTI KIHETUKU MIPOLIECY Bifmany AJis miaiBok SnO2, HanuIeHUX Ha He HarpiTy Ta Harpity
nigknanky. Ha ocHOBI aHami3y TeMnepaTypHUX BJIACTUBOCTEN MUTOMOTO €JIEKTPOOIIOPY BCTAHOBJIEHO
MIKpOKPHUCTaJIIYHy CTPYKTYPY LOCJIiI)KyBaHUX IJIiBOK 3 JOBKMHOIO BiJILHOTO IPOOIry HOCIiB 3apsly CIiBPO3MipHOIO
3 po3Mipamu 3epeH. BCTaHOBIEHO YMOBU BUTOTOBJIEHHS Ta 0OTpMMaHo cTpykrypu Co/CdTe, Co/CdMnTe, Cr/n-
CdTe Ta Cr/n-CdTe:Sc, Ni/n-Si, Ni/ZnMnO, ZnO:Co/n-GaP. BusiBneHo 3MeHIIeHHs KOHLIEHTpaLlil HOCIB 3apsny B
6a30Bii1 obsacti n- CdTe:Sc Maiike Ha TpY NMOPSAKY Y IIPOLIEC] TEXHOJIOTIYHUX OIepalliil BUTOTOBJIEHHS CTPYKTYpHU,
110 MOKe OyTU MOSICHEHO YTBOPEHHSIM BJIACHUX AE€(EKTIB aKIeITOPHOIO TUIYy BAaKAHCIi KagMito. JJocigKeHo
BOJIbT-aMIIEPHI Ta BOJILT-(PApPaHi XapaKTEPUCTUKN OTPMMAHUX CTPYKTYP, HAa OCHOBI SIKUX BU3HAY€HO [1ADAMETPU
nepexifHux 06J1acTell: BUCOTY IOTEHIiaIbHOro 6ap'epy, TOBIIMHY 00JIaCTi IPOCTOPOBOrO 3apsay y 6a30BUX
HaniBnposifHUKax. [IpoaHasnizoBaHo sBUIA CTPYMOIIEPEHOCY B CTPYKTYypax MarHiTHUI MeTas,/ HaliBIPOBiIHUK.
BcraHOBIIEHO, O MeXaHi3M iHXeKii HOCiiB 3apsay yepes KoHTakT Cr/n-CdTe:Sc y 3Ha4yHil Mipi 3a71€KUTh Bif,
TeMIlepaTypu. SIKIIo Npy Temneparypax BUIMX Bif KiMHaTHOI (T=295-333K) nominyouum e nudysis yepes 6ap'ep,
TO B 06s1acTi HU3bKUX Temnepatyp( T=77-133K) y npouecax crpymonepesneceHHs kpim gudysii(U 0,12B) mae mice ix

TYHEJIIOBaHHS. 3BOPOTHUI CTPYM (POPMYEThCS TEIIJIOBUM PYXOM HOCIiB 3apsly Ta TYHEJIbHUM CTPYMOM.

Pedepar aHIJIiHCBKOIO:

In the framework of the project, we determined the optimal regimes to obtain SnO2 and ZnO oxide films (both
non-doped and doped with 3d-elements) by reactive and radio-frequency magnetron sputtering. The method of
pulverization with further pyrolysis was used to deposit the films of SnO2:Mn and SnO2:Co with specific resistivity
p = 810-3 - 2*106 -cm, structurally homogeneous for a thickness d = 0.2 m and ZnO:Mn with p = 8 - 106 -cm with
thickness d = 0.1 m. We studied annealing kinetics for SnO2 films deposited by sputtering over non pre-heated and
pre-heated substrates. Basing on the analysis of temperature dependence of specific resistivity we determined the
possible microcrystalline structure, suggesting that carriers mean free path is of the same order of magnitude as
the grain size of the material. We have determined the required conditions for successful formation of Co/CdTe,
Co/CdMnTe, Cr/n-CdTe, Cr/n-CdTe:Sc, Ni/n-Si, Ni/ZnMnO, and ZnO:Co /n-GaP structures. It was found out
that decrease of carrier concentration for almost three orders of magnitude in the base area of n-CdTe:Sc was due
to formation of cadmium vacancies as intrinsic defects of acceptor type. Investigation of current-voltage and
capacitance-voltage curves of the obtained structures allowed to determine the main parameters of the junction
region, such as the height of the potential barrier and thickness of space charge region in the base semiconductor.
We have analyzed the carrier transport phenomena in the structures magnetic metal / semiconductor. It was
found that the carrier injection mechanism in Cr/n-CdTe:Sc contact depends on the temperature significantly. In
particular, for room temperature and above (T=295-333K) the dominating mechanism is a diffusion through the
barrier; for low temperatures (T=77-133K) there is carrier diffusion (for U 0.12V) and tunneling. The reverse current
is formed mainly by the thermal motion of the carriers and tunneling current.

Inpexc YIK: 537.86;621.38.01:53, 621.315.592
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Pexxumu 0fiepKaHHs HEJIETOBAHKX Ta JIETOBAHMX OKCUAHMX IUIiBOK SnO2, ZnO

MEeTOJAMU MarHeTPOHHOTO PO3NUJIEHHS Ta IyJIbBEPU3ALLil 3 HACTYITHUM IipOJIi30M, YMOBU BUTOTOBJIEHHSI CTPYKTYP
Co/CdTe, Co/CdMnTe, Cr/n-CdTe ta Cr/n-CdTe:Sc, Ni/n-Si, Ni/ZnMnO, ZnO:Co/n-GaP

HasBa HTII aHI/IiHiCbKOIO: Regimes to obtain SnO2 and ZnO oxide films (both non-doped and doped by

magnetron sputtering and spray pirolisys, the conditions for successful formation of Co/CdTe, Co/CdMnTe,
Cr/n-CdTe, Cr/n-CdTe:Sc, Ni/n-Si, Ni/ZnMnO, and ZnO:Co/n-GaP structures.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTOCyBaHHS:

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Bcranosneni ontumanbHi peXXUMU Ofiep>KaHHS HEJIETOBAHUX Ta JIETOBAaHUX 3d-ejieMeHTamMu
OKCHUJHMX IiBOK SnO2, ZnO MeTOgaMu PEAaKTUBHOI'O Ta BUCOKOYACTOTHOTO MAarHETPOHHOTO PO3MIUJIEHHS.
BcraHoBsneHi ymoBu BurotosseHHs cTpyktyp Co/CdTe, Co/CdMnTe, Cr/n-CdTe ta Cr/n-CdTe:Sc, Ni/n-Si,
Ni/ZnMnO, ZnO:Co/n-GaP. JocnigkeHi 0COOIMBOCTI KiHETUKU NTPOLIECY Binmnasny 1 miaiBok SnO2, HanujIeHuX Ha
He HarpiTy Ta Harpity ninknanky. IIpoanasnizoBaHi sBuIa CTPyMOIIEPEHOCY B CTPYKTypax MarHiTHUM metan/

HaIiBIIPOBiIHYK.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eTamy: YHY 2009
3aKiHYeHHs eTamny:
Crnio>KHuBavi NPOAYKILii: [TinpreMcTBa e1eKTPOHHOI IPOMHUCIIOBOCTI
IlepcrieKTHBHI PUHKH: Vkpaina, PymyHis, Biopych
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 00CAT iHBECTHLIiH, THC. TPH.: 0
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHUI 00OCST POAASKY, THC. TPH.: 0
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB): -

JopaTtkoBa iHdpopmamnist: -
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