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Pedepar:

1.V nucepraniiiitiil po6b0Ti NpoBeneHO KOMILJIEKCHI TOCiKEHHS] ONITOEJIEKTPOHHUX Ta (Pi3NKO-MexaHiYHUX
BJIACTMBOCTEN TOHKMX ILIBOK Si-C-N, OTpMMaHMX I1a3MoXiMidyHuM ocamkeHHSIM (PECVD) 3 BUKOPUCTaHHSAM
PiIKOro MpeKypcopy -rekCaMeTuAicisia3aH i MarHeTpPOHHUM PO3IMUJIEHHSIM KPEMHIN-BYTJI€LIEeBOi MillleH] B
arMmocdepi a3oTy i aprony. [IpoBeneHo BcebiuHe NOPiBHSIHHS BJIACTMBOCTEN IIIIBOK, OTPUMaHUX ABOMA
METOIMKaMu. JJOCIiIKeHO BIUIMB OCOOJIMBOCTEN MIXKaTOMHOI B3a€MOIii HAa ONTOEJIEKTPOHHI Ta (Pi3MKO-MeXaHiYHi
BJ1acTUBOCTI. [IpoaHasnizoBaHo esleKTpuyYHi Ta POTOENeKTPUYHI BIaCTUBOCTI reteponepexozis a-SiCN /c-Si.

BcTaHoBs€HO, 1O IJTiBKU, OCA/IPKEeHi 3 BUKOPUCTAHHSIM JBOX METO/IiB, € peHTreHoaMOpPHUMU. XiMiuHUI

MIi’KaTOMHUH 3B'30K B IJIIBKaX 3/1ICHIOETLCSA B OCHOBHOMY 3a paxyHOK Si-C, Si-N i C-N Bzaemopii. [11a3MoximMiuHi

IJTiBKY IEMOHCTPYIOTh POTOJIIOMIHECIIEHIIiI0 3 OCHOBHOIO CMYTOIO0 BUIIPOMIHIOBAaHHS B rOJIy0ill 0671aCTi CIIeKTpa,

iHTEHCUBHICTb SIKOI TOCUJIIIOETHCS 3i 301/IbIIEHHSIM KiJIbKOCTi a30Ty. BesimurHa ONTHYHOI eHepreTUYHOI IiInHY



PECVD niBok 3HaxonuTbcst B Mexax 1,05-2,4 B i e uyTimBoio 10 napameTpisB ocampkeHHs. OTPUMaHO IPOTUIIEKHY
3aj1e>xkHicTb HaHOTBepzocTi (H) i npyskHoro monysst (E) B 11a3MoXiMiuHUX i MAarHETPOHHUX I1JIiBKax B 3aJI€5KHOCTI Bif
IIOTOKY a30Ty. Benmunnu H i E nsa3aMoxiMiuHUX MJ1iBOK, 3aJ1€XKHO Bif TapaMeTpiB 0CaKeHHs (IIOTOKY a30Ty,
TeMIIEpPATypH MiJKIAIKU, IOTYKHOCTI pO3psiy), 3MIHIOIOTbCSI B MeXax 8-34 ta 110-220 I'Tla, BinnosigHo.
JocCimKeHHs] CTPYKTYPHY Ta MEXaHIYHUX BJIACTUBOCTEN BilIIaJIEHUX IUIIBOK BKa3ylOTh Ha Te, 110 ILJIiBKU

3a7IMIIAI0THCS TEPMIYHO CTIMKMMU [0 TeMriepaTyp nmoHaz 1000 °C.

2. In the thesis, the investigations of the optoelectronic, physical and mechanical properties of thin Si-C-N films
were carried out. The films were produced by: i) plasma enhanced chemical vapor deposition (PECVD), using liquid
precursor hexamethyldisilazane and ii) magnetron sputtering (MS) a silicon-carbon target in a nitrogen
atmosphere. A comprehensive comparison of the properties of the films deposited by using both the methods was
done. An effect of the peculiarities of inter-atomic interactions on mechanical and optoelectronic properties was
studied. The electrical and photovoltaic properties of a-SiCN/c-Si heterojunctions were analyzed. It was
established that all the deposited films were X-ray amorphous. The main chemical bonds in the films are Si-C, Si-N
and C-N ones. PECVD thin films exhibit bright photoemission with the main peak in blue region of the spectrum.
The intensity of this peak increases with increasing nitrogen. The value of optical energy gap of PECVD films is in
the range of 1,05-2,4 eV and is sensitive to the deposition parameters. PECVD and MS films exhibit different
dependences of nanohardness (H) and elastic modulus (E) on nitrogen flow rate. The values of H and E of PECVD
films varied in the range of 8-34 GPa and 110-220, respectively, depending on the deposition parameters (flow of
nitrogen, substrate temperature, discharge power). The analysis of the structure and mechanical properties of the
annealed films indicates that the films are thermally stable up to temperatures above 1000 °C.
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