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OKCHUHITPUIHIN MaTpulii

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

Pedepar:

1. Ha chorogHimHil 1eHp 3Ha4Ha KiJIbKiCTh OCTIIPKeHb [TPUCBsIYeHa 30araueHM KpeMHieM mniBkam SiOX i
HAaHOKOMITO3UTHUM ILTiBKaM SiO2(Si), mo mMicTsaTh HaHOKpUCTaNU Si B OKCUIHIN MaTpulli. Benukuit HaykoBuii
iHTepec [0 TaKUX ILJIiIBOK OOYMOBJIEHO 3aXOIIJIEHHSIM HUMU 3apsly i 3aTHICTIO BUIIPOMIHIOBATH CBITJIO, IO € yKe
NpYBabJIMBUM, 30KpEMa, 171 3aCTOCYBAaHHS B HAHOEJIEKTPOHIlli Ta ONTOENIEKTPOHilli Ha OCHOBI Si, a came AJ1s
€HeproHe3aseXXHOI HAHOKPUCTATIYHOI Ta Pe3UCTUBHOI TaM’sTi, GOTOIiOMiB, COHIYHUX €JIEMEHTIB, II0JIbOBUX
€MiCiiHUX KaTofiB Toio. PopMyBaHHS HAaHOKPUCTAJiB Si B MaTpulli aMop(pHOro oKCUHITpUAy KpeMHilo (SiOxNy) €
Iy>Xe IIEPCIEeKTUBHUM MiIXOOM /111 OTPMMAaHHS HAHOKOMIIO3UTHUX CTPYKTYP Ha OCHOBI KPEMHII0. MOXJINBICTDb
KOHTPOJIIOBATH BAACTUBOCTI SIOXNY LIISXOM PETyJII0OBaHHA KiJIbKOCTI Ta CHiBBiZHOIIEHHA KUCHIO Ta 30Ty €

IIPUYMHOIO IIMPOKOTO 3aCTOCYBaHHS LIbOrO MaTepiay [l 6araTolapoBUX CTPYKTYP 3i 3MiHHUM ITOKa3HUKOM



3aJI0MJIEHHS, XBUJIEBO/IB, TIOBEPXHEBUX NACUBALIIMHUX 1IAPIB Ta IOKPUTTA MEOUYHMX IMIUIaHTATIB. PeryioBanHa
NIOKA3HMKA 3aJI0MJIEHHS poouTh SiOXxNy 106pe NpuIaTHUM [71s1 ONTUYHMX 3aCTOCYBaHb. [HIINI K/1ac OKCUAHUX
I71iBOK, @ came OKCHUJiB METaJliB, IPeICTaBIe€HNI IMPOKOIO Pi3HOMAHITHICTIO QYHKIiOHATIBHUX MaTepiasiB AJis

6araTbOX 3aCTOCYBaHb, BKJIIOYAI0UM CEHCOPUKY, 30€piraHHs eHeprii, KaTai3, ONTOeJEeKTPOHIKY, (POTOHIKY TOLIO.

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.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHnaMeHTasbHI HAyKOBI HOCIIIKEHHS 3 HANGLIbII
BOXJIMBUX IIPOOJIEM PO3BUTKY HAYKOBO-TEXHIYHOTO, COLiaIbHO-€KOHOMIUYHOrO, CyCIiIbBHO-MIOJiTUYHOTO,
JIIOJICbKOT'O IIOTEHLiay 1715 3a6e3re4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHU y CBiTi Ta CTaJIOTO PO3BUTKY
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