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Abstract In this study, a c-axis displacement and an internal stress of the sapphire crystal of 300 mm length have been
analyzed numericaly and the crystal length having no sub-grain defects have been predicted. The hot zone structures were
modified with the crucible geometry change and the additiona insulation layer installed above the crucible. The smulation
results show that the c-axis displacement difference between the original hot zone and others originated from the sub-grain
defect formations in the sapphire ingot. When the crystal grown by CZ (Czochralski) grower using the modified hot zone,
the crystal length having no sub-grain defects was increased about 57 mm maximum than the original one. When the
simulation results compared with the experimental one, the predicted crystd length having no sub-grain defects were well
corresponded with the experiment one in c-axis wafer of the 300 mm sapphire ingot. Therefore the sapphire crystal of
250 mm length having no sub-grain defects was successfully grown by CZ process.
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Fig. 1. (a) Schematic of the arrangement of AI** and octahedra hollows between two layers of O™ in the basal plane and (b) hexagonal
unit cell of the sapphire: (1) aluminum ions and (2) octahedral hollows [1].
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Fig. 2. (@) Location of the planes (1120) and (1011) with respect to the c-axis for chipping and (b) scheme of sapphire twining in
the rhombohedronal plane upon compression [1, 4, 5].
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Fig. 3. A mosaic images of the etched c-axis grown wafer
showing that didocations are focused into regions along the
aaxes [7].
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Hot zone structures of the CZ grower for sapphire crystal of
300 mm length
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