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Characteristics of Thick GaN on Si using AIN and LT-GaN Buffer Layer
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Abstract We have investigated the growth characteristics of thick GaN on Si substrate with AIN and low tempera-
ture GaN buffer layer. The vertical hydride vapor phase epitaxy system with GaCl, precursor was used for the growth
of GaN. AIN and GaN buffer layer were deposited on Si substrate to reduce the lattice mismatch and the thermal ex-
pansion coefficient mismatch between Si and GaN. Optimization of deposition condition for AIN and low temperature
GaN buffer layers were carried out. We studied the effects of growth temperature, V /I ratio on the properties of
thick GaN. Surface morphology, growth rate and crystallinity of thick GaN were measured using Atomic Force Micros-

copy (AFM), e-step, Scanning Electron Microscopy (SEM) and X- Ray Diffractometer(XRD).
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Fig. 1. Effects of growth conditions on RMS roughness and
thickness of AIN layer. a) temperature, b) RF power, c) growth
time.
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Fig. 2. Effect of buffer layers on the surface morphology of
thick GaN grown on various substrate condition. (a) GaN/Si, (b)
GaN/AIN/S], (c) GaN/LT-GaN/AIN/Si.
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Fig. 3. Variation of RMS roughness of GaN buffer layers with
growth temperature at different growth time.
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Fig. 4. Crystallinity of thick GaN on Si substrate with/without
buffer layers.
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Fig. 5. Variation of surface morphology of thick GaN on LT
GaN/AIN/Si(111) with growth temperature. (a) 925, (b) 975
T, (¢) 1025C.
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Fig. 6. Effect of growth temperature on crystal quality of thick
GaN/LT GaN/AIN/Si.
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