A facet dendrite growth of Si;
A snapshot during in situ observation of
crystal growth behavior from Si melt.
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This image was obtained using a newly developed in
situ observation system. Fundamental research using
the system disclosed that a proper choice in growth
conditions including an amount of supercooling permits
facet dendrite growth toward a specific orientation with
large crystal grains. Growth behavior of the Si facet
dendrite was revealed from this experiment for the first
time. Needle-shaped crystal is formed in the earlier
stage of growth because of the rapid extending of the
dendrite tip owing to the existence of more than two
parallel {111} twin planes. The number and the spacing
of these twin planes determine the growth rate and the
shape of dendrite crystals. Based on these results, we
have developed a new crystal growth concept of
polycrystalline Si ingots by casting, which utilizes the
dendrite growth along the bottom of the crucible wall at
the initial stage. A high-quality polycrystalline Si ingot
suitable for solar cells was realized using this new
crystal growth technique.
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