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1. CTpyKTypHi, ONITAYHi Ta MEXaHiYHi BJIACTUBOCTi TOHKUX ILNiBOK a-Sil-xCx(:H) oTpuMaHux MeTOIOM

MarH€TpOHHOTI'O PO3ITNUJIEHHS

2. Structural, optical and mechanical properties of films of a-Sil-xCx(:H) deposited by the method of magnetron
sputtering.

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUPIIEHHIO HAYKOBOI 33/1a4i 110 BUSIBJIEHHIO M€XaHi3MiB (pOpMyBaHHS
aMOp(HUX KPEMHII-BYTJIELIeBUX I1JIIBOK, OTPUMAHUX METOLAMU MarHETPOHHOTO OCAIKEHHSI, BIIUBY (PU3NUKO-
TEXHOJIOTUYECKUX YMOB CUHTE3Y i I0JIa/IbIINX TEPMIYHMX OOPOOOK Ha CTPYKTYPY OJIMKHBOTO MOPSIIKY, ONTHAYHI i
MEeXaHiuHi BJIJaCTUBOCTI MaTepiasny. 3alipoIIOHOBAHO i BillIpalibOBAaHO OPUTiHAJILHUI METO, OCAIKEHHS TOHKUX
miBok a-SiC(:H) meTogom BU-MarHeTpoHHOrO PO3NUIEHHS MillleHi KpUCTaIiuHOro Kap6iny kpeMHito (SiC-6H) 3
IJIONIEIO, 10 OOMEKEHA TiJIbKM PO3MiPOM KaTOJHOTO By3J1a MarHETPOHA. JIeTalbHO JOCiKEHO BILIB
HU3bKOTEMIIepaTypHoro Bianany (4500C) B iHEpTHOMY i OKMCHIOIOUOMY CEPELIOBUILI HA CTPYKTYPHY N1€peOyI0BY i
¢doTomoMinecleHTHI BacTuBOCTiI M1iBoK a-Si(1-x)C(x):H i3 cTexiomeTpuyHum cknagom (x=0,5) Ta 3 HAAJINIIKOM

Byienio (x=0,7). BctanoByieHo, 1110 OCHOBHUM e(eKTOM HU3bKOTEMIIepaTypHOi TepMiuyHOi 06podku a-SiC:H ToHKux



IIJ1iBOK B OKMCHIOIOYOMY CEPeIOBUIL € 3HAaYHE NOCUIeHHs HOoToMoMIHecLeHIIii 6i710ro KOIbopy. 3aporIOHOBAHO i
BiApalbOBaHO METOJ, CUHTE3Y CBIiTJIOBUIIPOMiHIOIOUKX MI1iBOK a-SiO(x)C(y):Tb:H 3a mornomoro:o
HU3bKOTEMIIEPAaTypPHOIrO OKMCHEHHS 30araueHux Byrietem 1miBok a-Si(1-x)C(x):Tb:H, ocamkeHux MmeTonom
PEaKTUBHOIO MarHeTPOHHOTO pO3MNujIeHHs. JJOCIiI)KeHO MeXaHi3M1 OKUCHEHHSI aMOPQHUX KPEMHIll-ByTIyleleBIuX

ILJIIBOK B I1apax BOAY i B CEPENOBUILI CYXOro KUCHIO.

2. This dissertation deals with the decision of the scientific task on the study of processes of forming of the
amorphous silicon-carbon films obtained by the magnetron sputtering technique, influence of physical and
technological conditions of synthesis and subsequent heat treatments on the structure of near-order, optical and
mechanical properties of material for revealing the key mechanisms, which determine these properties. The
original method of deposition of a-SiC(:H) thin-films is suggested and developed - the method of RF- magnetron
sputtering of crystalline silicon carbide target with an area, limited only by the size of the magnetron cathode. The
target is a large-grainy batch of silicon carbide (6H) crystals of 1-3 mm size. The influence of the gas mixture
composition during deposition is studied on the density and magnitude of mechanical stress in tapes of a-SiC and
a-SiC:H. On the basis of these results the conception is suggested to control the mechanical stress in silicon-
carbon films by variation of physical and technological parameters of deposition. By means of paramagnetic
resonance, IR and Raman spectroscopy the passivation of the defect states in a-SiC:H films and formation of new
silicon-carbon states are investigated. Such a structural reconstruction substantially increases the PL efficiency.
The effect of the low temperature thermal annealing (4500C) in an inert and oxidizing environment (water vapor,
oxygen) is studied on the structural reconstruction and luminescent properties of a-Si(1-x)C(x):H films with
stoichiometrical composition (x=0.5) and with an excess of carbon (x=0.7). It is found that the basic effect of the
low temperature heat treatment of a-SiC:H thin-films in an oxidizing environment is the enhancement of white
spectrum photoluminescence. The strongest effects of oxidization, and also intense photoluminescence of white
light, were observed in the carbon-rich a-SiC:H films, that is explained by higher porosity, and also is related to the
presence of carbon precipitates. The method of synthesis of light-emitting films is suggested using low
temperature oxidation in the atmosphere of oxygen of the carbon-rich a-Si(1-x)C(x):Tb:H films deposited by the
method of reactive magnetron sputtering. It is found that activation of photoluminescence of ions of terbium of
Tb3+ in such material can occur at the temperature of oxidation 500?6000C. The oxidation resistance of a-SiC:H
and a-SiC films is analysed. It is found that the increase of the carbon content in films reduces their density and
oxidation resistance, especially in the oxygen environment. The difference in the mechanisms of oxidation of a-
SiC:H and a-SiC films by the water vapor and dry oxygen is demonstrated. If oxidation by the water vapor of a-SiC
tapes is accompanied by precipitation of free carbon in the bulk of the film, then, in the case of oxidation of a-
SiC:H films by dry oxygen, carbon that is released after the break of Si-C bonds, oxidizes and retires from the
material in the form of volatile oxides.
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