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X-RAY ANALYSIS OF SIC EPITAXIAL FILMS GROWN
BY METHOD OF ATOM REPLACEMENT ON LOW DISLOCATION
SILICON SUBSTRATE

Abstract. In this work, SiC films were synthesized by method of atoms replacement in the silicon lattice of on
the surface of low dislocation silicon substrates M-5168 brand. By methods of X-ray diffraction, ellipsometry and
profilometry, the surface roughness, phase composition, thickness and quality of SiC films synthesized through the
substitution of atoms in high-resistance monocrystalline (111) oriented n-type silicon wafers in a mixture of gases
CO and SiH,, were studied. It is shown that the films contain the both nanocrystalline and single crystalline 3C-SiC
layers with B-SiC crystallites of high degree of perfection. Dimensions of silicon carbide nanocrystals in the
transition region "film-substrate" constitute values of 3 — 5 nm. Dimensions of large crystals of silicon carbide or
monolayers reached values within 35 — 365 microns with a thickness of SiC films ~ 95 — 110 nm and the quantity of
Si vacancies about 5 — 6.5 %. The results can be used in nano- and microelectronics and in the production of solar
cells.
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PEHTTEHOBCKUI AHAJIN3 SIIMTAKCHUAJIBHBIX IJIEHOK SiC,
BbBIPAIIIEHHBIX METO/IOM 3AMEINEHNUA ATOMOB HA
HOVIOKKAX HU3KOJAE®EKTHOI'O KPEMHUA

AnnoTtamusi. B padote Ha IOBEPXHOCTH HU3KOAC(EKTHBIX IMOAIOKEK KpeMHIS Mapku M-5168 curTe3MpOBaHbI
mwreHkn SiC MeToAO0M 3aMEIIeHHS AaTOMOB B pEIIETKE KpeMHHA MeTogaMH pPEHTTCHOBCKOHM audpaxumy,
JJUMIICOMETPHH W TPO(PUIOMETPUH HCCICAOBAHBI INEPOXOBATOCTh MOBEPXHOCTH, (Da30BBIH COCTAB, TOJIIHMHA H
KA4YCCTBO IIIICHOK SIC, CHHTC3HPOBAHHBIX B BBICOKOOMHOM MOHOKPHCTAJUIMYCCKOM KPEMHHH N-THIA OPHUCHTAINH
(111) B cmecu razos CO m SiH4. Tlokas3aHo, YTO CHHTC3HPOBAHHBIC ILICHKH COACPIKAT B CC0C MOHOKPHCTAJULIH-
yeckuit 1 HaHOKpucTammdeckue ciaou 3C-SiC ¢ kpucrammramu 3-SiC BBICOKOI cTeneHn coBepuIcHCTBA. Pa3-Mepsl
HAHOKPHUCTAIOB KapOHIa KPEMHHSA B MCPEXOAHON OONACTH IUICHKA-TIOAIOMNKA» COCTABIAFOT BCIMYHHBI 3—5 HM.
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