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Abstract

In a Czochralski silicon single crystal, the relation between the growth twin and the crystal mor-
phology was investigated. The growth twin is nucleated on the {111} facet planes near the growth
ridges. When a {111} growth twin is formed in the <100> silicon crystal, the growth ridge where
twin is nucleated will continuous through the twin plane. Other two ridges at the 90° apart will be dis-
placed about 33° and be deformed to facets. The ridge on the opposite side of twin nucleation will dis-
appear by forming a slight hill. Because the growth ridges of silicon is due to the {111} planes, the
vatiation in the growth ridge formation can be predicted clearly by considering the change of the
{111} plane traces in the stereographic projection after twining.
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Fig. 1. The {111} growth twin of Czochralski sil-
icon crystal of 200 mm diameter, (a) the schematic
diagram of growth twin geometry, (b) the photo-
graph of the region “A”, (¢) the photograph of the
back-side of the region “B”, and (d) the photograph
of the front-side of the region “B”.
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Fig. 2. The geometries of the growth ridges, (a) for
the twin domain (I) and (b) for the twin domain
dI) in Fig. 1(a).
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Fig. 3. The configuration of cubic unit cells in the
{111} twin, (a) overview, (b) top-view, and (c) side-
view.
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Fig. 4. The stereographic projections, (a) for the
twin domain (I) and (b) for the twin domain (II) in
Fig. 1(a) and Fig. 3. The traces of the {111} planes
reveal the positions of the growth ridges.
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