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Abstract The effects of the growth temperature on the properties of a-plane GaN epi-layer on r-plane sapphire by HVPE
were studied, when the constant V/III ratio and the flow rate of HCIl for the Ga source channel was fixed at 10 and 700
sccm, respectively. Additionally the effects of V/III ratios for source gasses were studied when growth temperature and the
flow rate of HCI for the Ga source channel was fixed at 1000°C and 700 sccm, respectively. As the growth temperature
was increased, the values of Full Width Half Maximum (FWHM) for Rocking curve (RC) of a-plane GaN (11-20) epi-
layer were decreased and thickness of a-plane GaN epi-layer were increased. As V/III ratios were increased at 1000°C, the
values of FWHM for RC of a-plane GaN (11-20) were declined and thickness of a-plane GaN epi-layer were increased.
The a-plane GaN (11-20) epi-layer grown at 1000°C and V/III ratio=10 showed the lowest value FWHM for RC of a-
plane GaN (11-20) for 734 arcsec and the smallest dependence of Azimuth angle for FWHM of (11-20) RCs.
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Table 1
Growth conditions with growth temperature and the different V/
II ratios 3, 5 and 10

No. Growth temperature (°C) HCI : NH; (scem)  V/III ratio

#1 980 700:7000 10
#2990 700:7000 10
#3 700:2100 3
#4 1000 700:3500 5
#5 700:7000 10
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Fig. 1. The plot of surface roughness (Ra) and growth rate at
different temperatures.
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Fig. 2. Surface images of OM, AFM 3D and cross-sectional images of SEM.
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Fig. 3. The plot of thickness and rocking curve FWHM at
different temperatures.

Table 2
Results of growth temperature and the different V/III ratios 3, 5
and 10

No AFM  Thickness  Growth . Rocking curve
* (nm) (um) rate (um/min) FWHM (arcsec)
#1 3287 12.764 1.276 816
#2 1.579 14.279 1.428 829
#3 12410 14.920 1.492 1220
#4  3.657 15.969 1.597 1147
#5 2.563 21.710 2.171 734
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Fig. 4. The plot of Ra and growth rate at different V/III ratios
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Fig. 5. Surface images of OM, AFM 3D and cross-sectional images of SEM.
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Fig. 6. The plot of thickness and rocking curve FWHM at
different V/III ratios.
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