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Figure 1 SEM images of CPSS (a) from plan-view, (b) from slant 40°-view.
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Figure 2 Cross-section TEM image of GaN epilayer grown on
CPSS.
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Figure 3 Raman spectra of the GaN grown on CPSS and USS.
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Figure 4 Room temperature PL spectra for samples on CPSS and USS.
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Influence of cone-shaped pattern sapphire substrates on
dislocation density and stress-strain of GaN epifilms by
MOCVD

WANG HuanYou'?", LI YaLan'”, XIE GuangQi' & LI MingJun®

! Department of Physics and Electronic Information Engineering, Xiangnan University, Chenzhou 423000, China;
% School of Physics and Electronics, Central South University, Changsha 410083, China;
* College of Physical Science and Technology, Huazhong Normal University, Wuhan 430079, China

GaN epifilms are grown on the 2.5 umx1.6 pumx0.5 um cone-shaped pattern sapphire substrates (CPSS) and unpattern
planar sapphire substrates (USS) by MOCVD. High resolution X-ray diffraction (HRXRD) measurements show that
the edge dislocation density of GaN epifilms on CPSS is less than on USS. From the transmission electron
microscopy (TEM) observation, the CPSS can efficiently reduce the threading dislocation in GaN epilayer. The
Raman scattering spectroscopy show that the CPSS can effectively decrease the residual stress in GaN epilayer. A
strong and sharp PL band edge emission was observed for the GaN grown on CPSS compared to USS. The above
result indicates the quality of GaN epilayers on CPSS is advantage to GaN epilayer on USS.

CPSS, GaN, threading dislocation, stress-strain
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