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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. Enextpodi3nyHi Ta CTPYKTYPHI BJACTUBOCTI MIAPYBATUX CUCTEM 3 HAHOBKJIIOUEHHSIMU KPEMHIIO.

2. Electrophysical and structural properties of layered systems with silicon nanoinclusions.

Pedepar:

1. Y nucepraliiiHiil pob0Ti HaBesleHi pe3yabTaTh KOMILJIEKCHUX JOCIiI)KEeHb CTPYKTYPHUX BJIACTUBOCTEN
HAaHOKOMIIO3UHHUX SiO2(Si) n1iBOK, OTpUMaHUX METOAAMU i0HHO-T1I71a3MOBOro po3nusueHHd (IPS) ta
MJ1a3MOXiMiYHOTO OocagpykeHHs 3 napora3oBoi ¢pasu (PE CVD). 3a 1onomMoroo pisHUX METOMK JOCIiI)KeHi OCHOBHI
3aKOHOMipHOCTI TpaHcdopMaliii 36araueHux kpemHieM SiOX IJTIBOK B HAHOKOMITIO3UTHI IJ1iBKU SiO2(Si), 110 MiCTSTb
HK Si B miesnieKTpy4Hill MaTpuLi icyig BUCOKOTEMIIEPATYPHOTO Bianany. HaHOKOMIIO3UTHI ILTiBKY, OTprMaHi PE
CVD meTon0M, IOKa3yIoTh By3bKuii inTeHcuBHU ik OJI B nianasowni 1,46 - 1,57 eB. BcTaHOBIEHO MeXaHi3M
€JIEKTPOIIPOBIIHOCTI HAHOKOMIIO3UTHUX IJIiBOK SiO2(Si), oTpumaHnux [PS MeTonoM, 3 OCaigyodnum
TeMIlepaTypHUM BinnanoM. EsekTporpoBifHiCTh AaHuX IJTiBOK 3[1iICHIOETHCS 32 MEXaHI3MOM CTPUOKOBOI
IIPOBiIHOCTI i3 3BMIHHOIO JOBXXUHOIO CTPUOKA, [0 OOYMOBJIEHO BEJIMKOIO KiJIbKICTIO 00ipBaHUX KPEMHIEBUX 3B'SI3KiB B
IieJIeKTpUYHiN MaTpuLi. Bu3HayeHa KOHIEHTpaLisl IaCTOK B HAHOKOMITO3UTHUX SiO2(Si) mitiBKax, sIKi IpUAMalOTh

Y4aCTh y €JIEKTPOIIPOBITHOCTI [IPU Pi3HOMY BMICTy HaI/IMIIKOBOTO KPEMHIIO y BUXiIHUX IJIiBKax SiOX. BusiBneHo



edeKT Bif'eMHOI TudepeHLinHoi eMHOCTi B MJIH CTPyKTypax 3 HAHOKOMIIO3UTHUMMU ITiBKamu SiO2(Si) B SIKOCTi
IieJIeKTprKa Ta 3alpoNIOHOBaHa (i3n4yHa MOJIeJIb 17151 IOTO MOSCHEHHS. MoJiesb 6a3yeThCsl Ha MapajleIbHOMY

BKJIIOYEHHi EMHOCTiI HQHOKPUCTAJIIiB 10 €MHOCTI JlieJIeKTPHKa.

2. The comprehensive studies of structural properties of the nanocomposite SiO2(Si) films obtained by ion-plasma
sputtering (IPS) and plasma enhanced chemical vapor deposition (PE CVD) methods are presented. The main basic
laws of silicon enriched SiOx films transformation into nanocomposite SiO2(Si) films containing Si nanocrystals in
dielectric matrix after high temperature annealing have been investigated by various methods. Comparison of PL
spectra of the films obtained by IPS and PE CVD methods shows the presence of a wide spectrum band in PL
spectra of initial SiOx films, but after high temperature annealing the nanocomposite films obtained by PE CVD
method show a narrow intensive peak of the PL in the range 1.46 - 1.57 eV. The mechanism of electrical
conductivity of nanocomposite SiO2(Si) films obtained by IPS method with subsequent high temperature annealing
has been revealed. Electrical conductivity of films corresponds to the mechanism of hopping conductivity with
variable hopping length due to a large number of silicon dangling bonds in the dielectric matrix. The effect of
negative differential capacitance of MIS structures with nanocomposite SiO2(Si) films as the dielectric has been
revealed and the physical model for its explanation has been proposed.
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