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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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Introduction

Silicon carbide is a wide gap semiconductor which has a high thermal conductivity, hardness and
high values of intensity breakdown of electric field. It is one of the most promising materials for use in the
clectronics industry. The physical and electrical properties of SiC led to great interest in electronic devices
and sensors on the basis of silicon carbide for use in high temperature and radiation [1-4]. Amorphous and
crystalline SiC films are also used in photovoltaic [5,6].

In recent years, it was theoretically developed and experimentally implemented a new method of
growing thin low defective SiC films on Si [7-9]. The method is based on the replacement of matrix part
of silicon atoms to carbon atoms with formation of silicon carbide molecules: 2Si + CO = SiC + SiO. SiC
films were synthesized in special equipment described in [9]. SiC films investigated in [8,9] were grown
on standard silicon substrates p- and n-type conductivity. In [8] it was shown that the higher quality of the
original substrate Si, the higher the quality of the grown SiC layer structure. In this regard, in this study
there was investigated the formation of SiC films on the surface of low defective M-5168 grade silicon
substrates.

Experiment

For this purpose, a series of films was prepared (# I), grown at 1250 ° C and at pressure of CO gas at
264 Pa low dislocation silicon surface. The growth time of these films was 15 min. Another series of 11
films was synthesized for 7 minutes at a temperature of 1330 © C and at gas pressure of 395 Pa CO [10].

The substrates were silicon wafers of high quality n-type (111) with a resistivity of 1987 - 3165
ohm-cm, 1300 microns in thickness and 20 mm in diameter. By bilateral grinding and polishing there been
removed 100 mm on each side of the silicon wafer. Further I Series samples were subjected to chemical
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