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Control of Ring OSF in Large Diameter Czochralski Silicon Crystals
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Abstract

There is a vacancy dominant region in the crystal center of the silicon crystals and an interstitial atom
dominant region in the peripheral area when the crystal growth rate is within a certain range, and ring
OSF's form near the boundary of the two. For obtaining good quality of the wafers it is important to
control the ring OSFs, and this is one of the problems to overcome for the production of large diameter
silicon crystals or the quality enhancement of epitaxial wafers using high-dope crystal substrates. This
report experimentally clarifies the formation mechanisms of the ring OSFs and shows that the mecha-
nisms can be described by expanding an easy one-dimension model to two dimensions. The ring OSFs
appear when the crystal growth rate and the temperature gradient in the erystal growth direction are in
a certain ratio to each other. Further, in the case of boron high dope crystals, the ring OSFs form when
the ratio is comparatively high, which fact can be explained by factors such as the decrease in mobility
of vacancies. It is expected that a quality design based on these findings will make the production of
large diameter and high quality crystals possible.
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