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Growth of Silicon Crystals by VLS-Method and its Modification
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Abstract

The conditions in which platelike crystals of silicon are grown solely in the site of a
liquid-forming agent on a silicon substrate were observed. Silicon crystals were grown by the
hydrogen reduction of silicon tetrachloride at high temperature.

(1) When small amounts of silver were used for a liquid-forming agent, the liquid phase
was divided into many droplets because the wettability of liquid silver-silicon alloy and solid
silicon was low. Thus, the whiskers of silicon were grown by the VLS-mechanism.

(2) When large amounts of silver-silicon alloy were used for a liquid-forming agent, the
liquid phase was aggregated into a large ball. Then, crystal growth fails to occur at the
solid-liquid interface, but it occurs at the surface of liquid silver alloy.

(3) When aluminium foil was used for a liquid-forming agent which is referred to as
reactive agent, the platelike crystals of silicon was grown at the solid-liquid interface.
Aluminium agent was carried out by the vapor of aluminum trichloride.

For all cases mentioned above, the effects of temperature, time, partial pressure of silicon
tetrachloride and a flow rate of hydrogen on growth of silicon crystals were discussed.
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