Dislocation densities of CMP processed
sapphire wafers for GaN epitaxy
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The sapphire wafers for blue light emitting devices were manufactured by the
implementation of the surface machining technology based on micro-tribology. This
process has been performed by grinding, lapping and polishing. The surfaces of
sapphire wafers were mechanically affected by residual stress and surface default.
This mechanical stress and strain can be cured by thermal annealing process. The
sapphire crystalline wafers were annealed at 1100~1400C and then characterized by
double crystal X-ray diffraction. The sample showed good quality of crystalline
wafer surface with full width at half maximum of 16 arcsec for the 4-hour heat-
treatment at 1300°C.
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Fig.1 Crystalline orientations of sapphire crystal Fig.2 Diamond grinding process of sapphire wafer
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Fig. 3 Annealing temperature gradient Fig. 4 Yield stresses after thermal annealing
of sapphire wafer and wafer polishing processes
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Fig. 5 DCXD spectra of A1203 C(0006) (a) after polishing and (b) after annealing
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