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Abstract In this study, effects of the V/III ratio on a-plane GaN epitaxial on r-plane grown by HVPE have been
investigated. According to increasing of V/III ratio, the value of FWHM of a-plane (11-20) GaN and the value of surface
roughness (Ra) were decreased. Growth rate of a-plane GaN epitaxial layer were increased until V/III ratio=7 as the
increasing of V/III ratio, but it was reduced at V/III ratio=10. At V/III ratio =10, the FWHM of a-plane (11-20) GaN RC
and the surface roughness (Ra) were 829 arcsec and 1.58 nm, respectively, as the lowest value in this study. Also for V/III
ratio = 10, cracks under surface or voids were observed the lowest values in images of optical microscope. An M-shaped
azimuthal dependence over 360° angle range was observed for all samples. At V/III ratio = 10, the difference of FWHM of
a-plane GaN between 0° and 90° was 439 arcsec revealed as the lowest value in the 4 samples.
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Fig. 1. Image of Homemade Horizon HVPE system.
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Table 1

Growth conditions with the different V/III ratios form 3 to 10
Sample  Growth Ga source NH, VI
ID Temperature ~ HCl (sccm) ~ (sccm) — Ratio
No. 1 2100 3
No. 2 3500 5

990 700

No. 3 4900 7
No. 4 7000 10
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Fig. 2. Images of OM (200x) and 3D scanning image of AFM (5 um x 5 um) for all samples.
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Fig. 3. Cross-section image of SEM (5000x) for sample No. I.
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Fig. 4. The plot of Surface Roughness (Ra) and Thickness
according to V/III ratios.
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Fig. 5. FWHM of the (11-20) rocking curve at azimuth

angle =0° and 90° (azimuth angle is defined as 0° when the

projection of the incident beam is parallel to the c-axis [0001]

GaN direction, as 90° when the projection of the incident beam
is parallel to the m-axis [1100] GaN direction.).
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Table 2

Data of FWHM of (11-20) RC at azimuth angle (degree) = 0 and 90, Roughness (Ra) and thickness for 4 samples
Sample ID FWHM of (11-20) RC FWHM of (11-20) RC Roughness (Ra) Thickness

p Azimuth angle (deg.) = 0 (arcsec) Azimuth angle (deg.) = 90 (arcsec) (nm) (um)

No. 1 1290 2338 5.88 12.38
No.2 1373 2122 5.35 14.37
No. 3 971 1970 4.07 14.92
No. 4 829 1268 1.58 14.28
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Fig. 6. Azimuth angle dependence of the FWHM of the (11-20)
rocking curves for a-plane GaN epitaxial layer.
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