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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.13

Tema guceprauii:
1. EnexTpuyHi Ta JIIOMiHECLIEHTHI BJIAaCTUBOCTI KOMIIO3UTHUX CTPYKTYP Ha OCHOBi [IOPUCTOTO KPEMHIIO Ta OKCUTLY

TUTaHY.

2. Electrical and luminescence properties of composite structures based on porous silicon and titan oxide.

Pedepar:

1. 3anponoOHOBaHO TEXHOJIOTIIO BUTOTOBJIEHHS TabJI€TOBAHUX KOMIIO3UTHUX CTPYKTYP HAHOKPEMHIIO B IMCIIEPCHUX
SiO2 ta TiO2 maTpulsx, Ha 6a3i IKMX MOXJIMBO CTBOPEHHS e(peKTUBHUX CEHCOPiB BoJIOrocTi. Briepie
OOI'PYHTOBAaHO METOJ, rpadpoaHaIiTUYHOI 06POOKM 4aCOBUX 3aJIEXKHOCTEN iMIIeJaHCY B YMOBaX AUMHAMIUHOI
azcop6uii/mecop6uii napis cnupTy, BOAY i BU3HAYEHI MBUAKOCTI 3MiHY NIAPAMETPiB KOMITO3UTHUX CTPYKTYP Ha
OCHOBI 1) MiKpPOKpHCTaIIYHOTO KPEMHII0, 2) MiKDOKPUCTAIIYHOTO Ta IIOPUCTOrO KPEMHII0 B yMOBaX AUHAMIYHOTO
azcopoLiiHO-AecopOLiliHOTO BIJIMBY 30BHILIIHIX peareHTiB. Briepiie nokasaHo, 10 IJ1160Ki MaCTKU aKLeNTOPHOTO
THUITy B ME30IIOPUCTHUX Mapax Si MOXKYTb OYTU [TOBHICTIO BUKJIIOUEH] 3 IIpoLiecy peslakcallii npy afcopoLii MoIeKy
KMCHIO aKLIEITOPHOI'O TUITY. Briepiie 3ariporoHOBAaHO TEXHOJIOTII0 HAHECEHHSI MOHoIIApiB LaF3 Ha me3onopucruii

KpEeMHill MEeTOI0M IIOCJIiIOBHOTO i0HHOTO HalllapOBYyBaHHS. [loKazaHo, 1m0 pOpMyBaHHS HaBiTh JI€KiJIbKOX



MoHomapiB LaF3 Ha noBepxHi Me30NIOPUCTOro KPEMHIIO Belle 0 (OPMYBaHHS JIIOMiHeCLLeHTHOro mapy 1K i
CTBOPEHHIO IACUBYIOUOTO Ta 3aXMCHOTO 1apy Ha nosepxHi [TK. Po3po6y1eHO TeXHiKy 0CaZs)KeHHS HaHOYaCTOK
cynbdiny kapmito B maTpuLo [1K. BusHayeHi MexaHi3aMU CTPYMOIPOXO)KEHHS Y Pi3HUX Ta30BUX CEPELOBUILAX
retepocTpykTyp Metai - TiO2 -n,pSi, cGOopMOBaHUX METOJAMU 30JIb-T€JIb TEXHOJIOTI], i 3aIIpONIOHOBAHO

BHMKOPHMCTAHHS JAHUX F€TEPOCTPYKTYP Y SIKOCTi €(pEKTUBHUX ra30BUX CEHCOPIB.

2. The manufacture technology of composite pelleting structures of nanosilicon in SiO2 and TiO2 disperse
matrices on the basis of which it is possible to create effective moisture sensors is worked out. For the first time
the method of graphic-analytical processing of the impedance time dependences under the dynamic
adsorption/desorption of alcohol and water vapor is justified and the rate of parameters change of composite
structures based on 1) microcrystalline silicon, 2) microcrystalline and porous silicon under the dynamic
adsorption-desorption influence of external agents are determined. The role of the localized states in the
processes of degradation and passivation of heterostructures with PS in vacuum and different atmospheres - air,
Ar, N2, CO2, O2 were determined. The parameters of deep levels in the contact structures based on meso- and
nano-porous silicon were determined. It was shown that the deep traps of acceptor-type mesoporous Si layers can
be completely excluded from the relaxation process during the adsorption of acceptor type oxygen molecule. For
the first time the technology of LaF3 monolayers application on mesoporous silicon by successive ionic layer
deposition is proposed. The formation of even a few LaF3 monolayers on the surface of mesoporous silicon leads
to the formation of the luminescent layer of porous silicon and the creation of passivating and protective layer on
the porous silicon surface. The technique of cadmium sulfide nanoparticles deposition in a matrix of porous silicon
is worked out.
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