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Analysis of crystal growth mechanism at Si(100) and Si(110) surfaces via quantum chemical
calculation (Grad. Sch. Sci. Eng., Waseda University)

(OMana Ishizuka, Katsunori Yamaguchi, Nilson Kunioshi

The CVD method is one of the processing technologies used to improve the quality of silicon
wafers, and semiconductor substrates. This study focuses on the adsorption/desorption
reactions of chemical species (SiCl,, H», HCL, etc.) on/from Si(100) surface and Si(110) surface,
which has excellent electrical properties, to unravel the epitaxial growth mechanism of silicon
crystal using CVD method. The quantum chemical calculation software Gaussian 16 was used
in the study. The activation energies and the reaction rate coefficients calculated based on the
transition state theory were used as indices for evaluating how easily a reaction proceeds. A
novel epitaxial growth route on Si(100) surface was proposed assuming a larger cluster than
used in previous studies. The adsorption reactions of SiCl, and H, molecules on Si(110) surface
were analyzed and compared with those on Si(100) surface, suggesting that there is no
transition state in the adsorption reaction of SiCl, and the adsorption of H> molecules may be
comparable to that on Si(100) surface.
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