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Abstract The purpose of present study is to find out the formation mechanism of hemi-spherical
grained(HSG) polysilicon film. Silicon film was deposited using LPCVD. Polycrystalline silicon film was
deposited at 575°C contained crystalline HSG in the amorphous matrix phase. The crystalline HSG can
be categorized into two grains ! lower grains and upper grains. Lower grains are located at interface be-
tween silicon dioxide and silicon film, and upper grains are located at surface. The growth orientations
of HSG were identified as (311) or (111) directions for lower grains and perferentially {110) direction
for upper grains. This difference of growth orientations seems to be caused by the difference of forma-
tion mechanisms. That is, lower grain is formed by soild phase crystallization, on the other hand, upper
grain is formed by surface diffusion of silicon atoms. It was thus, proposed that the formation of practi-

cal HSG polysilicon film i1s mainly controlled by surface diffusion of silicon atoms.
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Fig. 1 Orientation relationship between the upper

grain, lower grain and silicon substrate.
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Fig. 2. SEM micrographs showing the silicon film deposited at various temperatures : (a) 550°C, (b) 570

C (c) 575C, and (d) 585
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Fig. 4. Cross-sectional TEM micrographs showing the silicon film deposited at 570°C with different film
thickness : (a) 500 A and (b) 1500 A
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