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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. Kinetrka ¢popMyBaHHSI HQHOKOMIIO3UTHUX MJIiBOK Si-SiOX Ta ix CBITJIOBUIIPOMIHIOIOUi XapaKTEPUCTUKHU

2. Kinetics of nanocomposite Si-SiOx films formation and their light-emitting properties

Pedepar:

1. Incepralist npucBsY€Ha BUBYEHHIO IIPOLIECiB TEPMOCTUMYJIbOBAHOTO po3zineHHs $a3 B miiBkax SiOx, 110
IIPUBOAATH 10 (OPMYBAaHHS HAHOYACTMHOK KPEMHIIO B OKCUAHIN MaTpulli, a TaKOX JOCJiIKEHHIO MOXKJINBOCTEN
BBy Ha OJI xapakTepucTuku cTpyKTyp Si-SiOx.Brepie oTpuMaHa KiHeTHKa TEPMOCTAMYJIbOBAHOTO PO3iTeHHS
a3 cybokcuaiB KpeMHilo Ta GopMyBaHHS HAHOYACTUHOK KPEMHIIO B OKCUIHIN MaTpulli. Po3pobiieHa TexHOJIoris
(opMyBaHHS IOPYBATUX CBITJIOBUNPOMIHIOIUUX CTPYKTYP nc-Si-SiOx, 110 [ossirae B 0CaIpKeHHI MOHOKCUAY
KPEMHIIO Ha MigKJIaOUHKY, PO3MIIIEHI IIifl KyTOM [0 HaIPSIMKY IIOTOKY BUIIAPYBAaHOI PEYOBUHY, Ta MOJAJIBLIOTO iX
Bignainy. [lokazaHa MOKJIMBICTb KOHTPOJIIOBATH CKJIaf, Ta CTPYKTYPY OcaikeHoi SiOX IIIBKY, a TAKOXK
CIIeKTpaJIbHUM ckiaf poTomoMiHiceH il nc-Si 3a paxyHOK 3MiHU KyTa Oca/i)KeHHsl. BuBYaBcs BILJIMB XiMiuHOI
(HacuueHuMU apaMu alleTOHYy Ta amiaky) Ta BY nmia3moBoi 06po6ku mapis SiOx Ha popmyBanHs nc-Si Ta ix OJ1
BJIaCTUBOCTI. XiMiyHa 06po6Ka rnopysarux mwapis SiOx [0 Bifnany NpUBOAUTD A0 MOSBU KOPOTKOXBUJIbOBOI CMY '
®JI no6:m3y 600 HMm. 3miHu cniektpy OJI nos'a3y0Thed 3 Moaudikalieo mexi noginy nc-Si-SiOx 3a paxyHOK



3aMiHM aTOMIB KMCHIO Ha a30T abo ByIJlelb B [IpoLeci XiMiuHoi 06po6ku Ta nopasnbioro Bianasny. [TokazaHa
MOXKJIMBICTb KEPYBaTH IOJIOXKEHHSIM Ta iHTeHCUBHicTI0 cmyru OJI B mupokiit obsacTi ciektpa Bif, 560 1o 950 HM

BHMKOPHCTOBYIOUM METOIY OCAIKEHHS IIifl KyTOM, I1J1a3MOBO] Ta XxiMiyHOI 06pOOKH.

2. The dissertation is devoted to elucidation of thermostimulated phase separation process in thin SiOx films and
developments of methods that allow controlling PL properties of the nc-Si-SiOx films. IR-spectroscopy and
photoluminescent techniques were used to study processes of changes in composition of oxide phase in SiOx film
and separation of Si phase during thermal annealing in time intervals 1 sec -20 min and temperatures 300-100 C.
At first time it was observed kinetics of phase separation (growth of silicon phase amount with growth of annealing
time). The value of diffusion coefficient was evaluated in the terms of diffusion-control model of Si nanoparticles
formation. It is assumed that mobility of oxygen is in the base of structural-phase transformations mechanism in
SiOx layers and formation of Si nanoparticles during annealing. Effect of hydrogen radiofrequency plasma and
chemical treatment on photoluminescence spectra of SiOx layers containing Si nanoparticle s are investigated.
ConsiderablePL intensity growth in the samples containing Si nanocrystals (nc-Si-SiOx) after plasma treatment is
observed. Chemical treatment in ammonia and acetone vapour before thermal annealing of SiOx layers leads to the
considerable changes in PL spectra effecting as on the band shape as on intensity. A new intensive PL band (with
peak position near 600 nm) appears in samples treated in ammonia and acetone. It is assumed that chemical
treatment leads to modification of nc-Si-SiOx interface with nitrogen or carbon atoms. It is shown that chemical
and RF plasma treatment allow to increase PL intensity in nc-Si-SiOx structures and to control spectral structure
in range from 560 to 950 nm.
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