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MD Simulation of Crystallization Process of Silicon
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Crystal growth process of silicon was studied by molecular dynamics method using the Tersoff (C)
potential. With the solid phase epitaxy (SPE) configuration, the crystal growth in [001] and [111]
directions were compared. It was observed that growth in [111] direction was dominant in Si
crystallization at the high temperature region possibly because of instability of (001) amorphous/crystal
(a/c) interface. Then, the newly developed crystallization system that consisted of a Si cluster on an
amorphous surface with a small number of seed atoms was also simulated. With this configuration, the
artifacts induced by the periodic boundary condition could be completely neglected. From the time profile
of the Si crystal nuclei size, the classical critical nuclei size was estimated to be around 110 atoms.
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Fig. 1 Snapshots of Solid Phase Epitaxy (SPE) growth ([ 111]direction at 2100K).
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Fig. 2 Crystallization on Amorphous Surface




(a) [001]
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Fig. 3 Crystal growth mechanism for [001]/[111] direction (2000K).
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Fig. 4 Arrhenius plots of crystal growth rate.
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