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Analysis and determination of rate coefficients of elementary reactions in the growth
mechanism of silicon crystals (Grad. Sch. Sci. Eng., Waseda University)
(OMana Ishizuka, Katsunori Yamaguchi, Nilson Kunioshi

The epitaxial growth method is one of the special processing techniques used to improve
the quality of silicon wafers. This method involves vapor phase growth of a thin film of single-
crystal silicon on the surface of a wafer. Although this method’s crystal growth mechanism has
been reported before, there is still room for further consideration. In this study, we show the
adsorption/desorption of chemical species (SiCl,, H,, HCIL, etc.) at the silicon surface from/into
the gas phase. The quantum chemical calculation software Gaussian 09 and Gaussian 16 were
used in the study. The activation energy and the reaction rate coefficient calculated based on
transition state theory were used as indices for comparing the ease of reaction. The results
suggest the existence of pathways that differ from the mechanisms reported in previous studies.
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