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Abstract

Purpose - In this paper nanoscale heteroepitaxial films SiC have been deposited on Si(100), Si(111
and sapphire(0001) substrates by metal-organic chemical vapor deposition (MOCVD).

Methodology - Diethylmethylsilane (DEMS) has been used as a single precursor, which contain
and C atoms in the same molecule, without any carrier or bubbler gas. The synthesis of SiC heteroepitaxial
films has been conducted, by photo-assisted process, which was achieved by using high light intensity
gallogen lamps. The deposition has been conducted at temperatures in the range of 800-1100°C, and a
various deposition time and volume of DEMS precursor flow supply to the stainless steel vertical vacu
chamber with high temperature sample heater coated by boron nitride ceramic.

Originality/Value - It is important that the MOCVD method using DEMS as a single source precurso
enables to obtain homogeneous, nanocrystalline epitaxial B-SiC films at a temperature of 850°C. XRE
spectra for SiC films deposited at 850°C and 900°C on Si(111) and on sapphire (0001) substrates
respectively. An intense reflection peak of 3C-SiC(111) was observed at 26 =35.7°, indicating that the
deposited B-SiC film has a single phase cubic structure on Si(100), Si(111) and sapphire(0001) substrates.

Findings - It has been established the orientation of Si and sapphire substrates does not specify the
orientation of the grown film. However, Raman spectroscopy results present that increasing of deposition
temperature till 1000°C occurs of rebuilding of the lattice structure to hexagonal 6H-SiC polytype on silicon
and sapphire substrates, and it is led to formation mixtures of polytypes. It is suggest, that during the
formation of the crystal structure of SiC the temperature of substrate is main factor. XPS analysis of the
chemical composition and depth profile of SiC films deposited at 900°C and 1000°C on the substrate:
Si(100) and a sapphire(0001) with a thickness from 50nm to 200nm is achieved using an etching of film
surface with ions Ar’, the measurements of XPS spectra have been carried out after 2 minutes and 4 minutes
treatment. The surface treatment by accelerated Ar' ions has been shown that after 2 minutes, the elemental
ratio of SiC films deposited at 900°C and chamber pressure 50mTorr is close to the stoichiometrie
concentration with a slight predominance of carbon.

Key words - Silicon carbide, substrate, heterostructure, film.

BBenenue

Kap6uj kpemHus [pHBJieKaeT BHUMaHNE MccieoBaTeedl Uis MPUMeHEeH!A B CO3AaHUU PasiuYHBIX
ontudeckux ycrpoiicts. Hecmotps Ha To, uto SiC sBaseTcs HENpsMO3OHHBIM TMONYIPOBOXHUKOM, MPH |
J0GABIICHAN PAa3NMUIHBIX TPHMECEt, OH crOocoGeH TIOMeHHIMPOBATH o Beell BUAMMOli obnacty criektpa. B
nocineaHee BpeMs coeAuHeHus HATpuaoB III rpynmbl TpWBJIEKAOT MHOTO BHAMAHWSA CO CTOPOHBI
HccneoBareneii, Oyayun TPSMO3OHHBIMHU TOTyNpoBogHUKamMH, HuTpuabl [II TpymOiel  uMeroT, Oonee
BBICOKHiT KBAaHTOBBIH BBIXOJ, YeM SiC, 4To jenaeT X HiealbHbIMA MaTepHaIaMy JUTst POTOHHBIX YCTPOHCTB
B Znana3one cuHero usera u Y@®. OQHAKO OHU HE MMEIOT CBOMX IOJUT0XKEK, U UX POCT OCYIIECTBASETCA Ha
notoKKax candmpa win kapouza kpemnus. [Moanoxkku w3z SiC mueanbHo noaxoast ans pocra GaN
CBETO/MOIOB, TaK Kak pa3Huila Mex 1ty napamerpamu pewerku SiC u GaN ouens Huskas (3%). [puGopsi Ha
SiC [0JrOBEeYHBI W TEXHONOTMYHBI B W3TOTOBNEHMH. B o0nacTW CHIOBONW M ObICTponeHcTBYIONIEH
INEKTPOHUKH HaubOBLIMIT UHTEPEC MPECTABIIAIOT SUTAKCHATbHBIE CTPYKTYPhl Ha ero ocHose; B CBY-
3IeKTPOHMKE MOBBILIEHHOH MOMHOCTH OJHUMHI U3 NEPCTIEKTUBHAIX SBIISIOTCS KOMIIO3UINM I'eTEpOCTPYKTY
GaN/AIN/SiC; B omnToSIeKTpoHWKe 0COObIii WMHTepec TNpeACTaBIfOT CTpykTypel GaAIN/SiC,
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