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Surface Lapping Process and Vickers Indentation of Sapphire Wafer for
GaN Epitaxy
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Abstract

The surface lapping process on sapphire wafer was carried out for the epitaxial process of thin film
growth of GaN semiconducting material. The planarization of the wafers was investigated by the
introduction of the dummy wafers. The diamond lapping process causes the surface deformation of
dislocation and micro-cracks. The material deformation due to the mechanical stress was analyzed by the
X-ray diffraction and the Vickers indentation. The fracture toughness was increased with the increased
annealing temperature indicating the recrystallization at the surface of the sapphire wafer. The sudden
increase at the temperature of 1200°C was correlated with the surface phase transition of sapphire from a

-ALO; to B-A1203.
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Bg. 1 Structure and plane direction of sapphire
crystal
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Fig. 2 Diamond fixed abrasive lapping process of
sapphire wafer
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Fig. 3 Geometric diagram of fixed abrasive lapping

plate and wafer carrier
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Fig. 4 Locus of lapping distance

(a) The image of concaved diamond plate
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(b) The estimated depth of plate removal

Fig. S5 Deformation measurement of the lapping
plate: (a) The plate image and (b)The
removal depth of plate
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(b) Wafer and dummy wafer arrangement
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(c) Graph of deformation plate
Fig. 6 Wafer arrangements in carriers
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(a) Without annealing

(b) 1200 C annealing

Fig. 7 The formation of surface-cracks by Vickers

indents for the annealed sapphire
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Fig. 9 DCXD spectra of ALO; C(0006) after
lapping: (a) without annealing and (b)
with annealing at 1200 C
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