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Growth and characteristics of HVPE thick a-plane GaN layers
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Abstract The structural and morphological properties of planar, nonpolar (11-20) a-plane GaN layers grown by hydride
vapor phase epitaxy on (1-102) r-plane sapphire substrates are characterized. We report on the effect of low temperature
(500/550/600/660°C) AIN buffer layers on the structural properties of HVPE grown a-GaN layers. And for the comparison,
low temperature GaN and InGaN buffer layers are also tried for the growth of a-plane GaN layers. The structural geometry
of a-GaN layers is severely affected on the growth condition of low temperature buffer layers. The most planar a-GaN
could be obtained with GaCl, pretreatment at the growth temperature of 820°C.
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Fig. 1. Schematic lattice structure of sapphire crystal.
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Fig. 2. Microscopic images of the AIN buffer layers.

(X500), (X500)

(X500)%
A

Fig. 3. Microscopic images of the HT (high temperature)-GaN
grown on LT (low temperature)-AIN buffer layers.
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Fig. 4. CL spectrum of the HT-GaN grown on 500°C-AIN
buffer layer.
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Fig. 5. Microscopic images of the InGaN buffer layers.
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Fig. 6. Microscopic images of the HT-GaN grown on LT-InGaN
buffer layers.

Fig. 7. Microscopic images of the GaN buffer layers.
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Fig. 8. Microscopic images of the HT-GaN grown on LT-GaN
buffer layers.
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Fig. 9. SEM images of GaN buffer layer grown on r-plane
sapphire substrate at 820°C. (a) plane-view (b) cross-section.
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Fig. 10. SEM images of SAG-GaN on GaN template at 820°C.
(a) plane-view (b) side-view (c) cross-section.
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