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OKCHUHITPUIHIN MaTpuLli

2. Properties of nanocomposite films with silicon nanoclusters and metal (Al) inclusions in the oxynitride matrix

Pedepar:

1. Ha croropHimmHiit meHp 3HaYyHa KiJIbKiCTh IOCiTKeHb MPUCBIYeHa 30arayeHuM KpeMHieM rutiBkaM SiOx i
HAaHOKOMITO3UTHUM ILIiBKaM SiO2(Si), mo mMicTsaTh HAHOKpUCTaIU Si B OKCUIHIN MaTpulli. Besukuil HayKoBUi
iHTepec 0 TaKMX IJ1iIBOK 00YMOBJIEHO 3aXOIJIEHHSIM HUMMU 3apsily i 31aTHICTIO BUITPOMIHIOBATU CBITJIO, IO € AYyXKe
IIpUBabJIMBUM, 30KpEMa, IJ1s1 3ACTOCYBaHHS B HAHOEJIEKTPOHILli Ta ONITOEJIEKTPOHILli Ha OCHOBI Si, a came JJ1st
€HeproHe3aseXXHOoi HAHOKPHUCTAIiYHOI Ta pe3ruCTUBHOI NaM’saTi, GOTOMi0/1iB, COHSIYHUX €JI€eMEHTIB, I10JIbOBUX

eMicCiliHuX KaTofiB Tomo. PopMyBaHHS HAHOKPUCTAIiB Si B MaTpuli amop@HOro okcuHiTpuny KpemHiio (SiOxNy) e



Iy>Ke MEePCIEeKTUBHUM MiAX00M /1151 OTPUMaHHS HAHOKOMIIO3UTHUX CTPYKTYP Ha OCHOBi KpeMHil0. MOXJIUBICTD
KOHTPOJIIOBATH BAACTUBOCTI SIOXNy IIJISIXOM PETYJIIOBAaHHS KiJIbKOCTI Ta CHiBBiZHOIIEHHS KUCHIO Ta a30Ty €
IIPUYMHOIO IMPOKOTO 3aCTOCYBaHHS LIbOrO MaTepiay [l 6araTolapoBUX CTPYKTYP 3i 3MiHHUM ITOKa3HUKOM
3aJIOMJIEHHS1, XBUJIEBO/iB, IOBEPXHEBUX MNACUBALiHUX APiB Ta IOKPUTTS MEAUYHUX IMIIJIAHTATIB. PeryioBaHHs
[IOKa3HMKa 3ayIoMJIeHHs poouThb SiOxNy nobpe npuaaTHUM /J1sl ONITUYHUX 3aCTOCYBaHb. [HIINI KJIaC OKCUTHUX
IJ1iBOK, @ came OKCHUJiB MeTaJliB, IpeiCTaBeHNI IMPOKOIO Pi3HOMAHITHICTIO QYHKI[iOHAJILHUX MaTepiasiB AJisl

6araTbOX 3aCTOCYBaHb, BKJIIOYAI0UX CEHCOPUKY, 30€piraHHs eHeprii, KaTai3, OITOeJeKTPOHIKY, (POTOHIKY TOIIO.

2. Relevance of the topic. To date, a significant amount of research has been devoted to silicon-enriched SiOx films
and SiO2(Si) nanocomposite films containing Si nanocrystals in an oxide matrix. The great scientific interest in
such films is due to their charge capture and ability to emit light, which is very attractive, in particular, for use in
Si-based nanoelectronics and optoelectronics, namely for non-volatile nanocrystalline and resistive memory,
photodiodes, solar cells, field emission cathodes, etc. The formation of Si nanocrystals in the matrix of amorphous
silicon oxynitride (SiOxNy) is a very promising approach to obtaining silicon-based nanocomposite structures. The
ability to control the properties of SiOxNy by adjusting the amount and ratio of oxygen and nitrogen is the reason
for the widespread use of this material for multilayer structures with a variable refractive index, waveguides,
surface passivation layers, and medical implant coatings. The refractive index adjustment makes SiOxNy well
suited for optical applications. The other class of oxide films, namely metal oxides, is represented by a wide variety
of functional materials for many applications, including sensors, energy storage, catalysis, optoelectronics,
photonics, etc.

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHM: OyHaMeHTasbHI HAyKOBI HOCIIIIPKEHHS 3 HAGLIbII
Ba)KJIMBUX MPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTI0, COLiaJIbHO-€KOHOMIYHOTI'0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIOr0 PO3BUTKY
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