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Abstract GaN single crystals were grown by controlling of various processing parameters such as growing temperature,
V/I ratio and growing rate. We optimized thickness of bulk GaN single crystal by analyzing defect of surface and inside
of the GaN single crystal for application to high brightness and power device. 2-inch bulk GaN single crystals were grown
by HVPE (hydride vapor phase epitaxy) on sapphire and their thickness was 0.3~7.0 mm. Crystal structure of the grown
bulk GaN was analyzed by XRD (X-ray diffraction). The surface characteristics of the grown bulk GaN were observed by
OM (optical microscope) and SEM (scanning electron microscopy) with measuring EPD (etch pits density) of the GaN
crystals.
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Fig. 1. Thickness of GaN grown by HVPE method.
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Fig. 2. Relationship between crack and thickness of the GaN
single crystal.
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Fig. 3. Variation of hexagonal V-pits morphology with growth
temperature.
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Fig. 4. Variation of surface defects morphology with V/III ratio:
(a) Poly-crystalline GaN, (b) hexagonal V-pits.
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Fig. 5. Variation of hexagonal V-pits morphology with growth
rate.
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Fig. 6. Variation of hexagonal V-pits morphology with thickness
of GaN single crystal.
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