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Fig.1 SEM image of epitaxial GaN morphology with a magni-
tude of 12000 and accelerate voltage of 5kV
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Fig.2 Room temperature CL intensity distribution of the same
area in Fig.1 acquired at 5kV
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Table 1

CL band edge peak intensity and micro-structural parameters of the six samples

pmgs - WLEREE o FfifliZ FWHM/O Ly CLARIF@RR T tlt st/ IRRAIH L T BRI
/a.u. (0002) (3032) /nm /nm /() /108¢m ™2 /10%cm ™2
A 7380 0.205 0.895 230 - 0.1228  1.0203 8.54 11.6
B 105775 0.151 0.356 349 300 0.0974  0.4058 4.47 3.03
c 167758 0.162 0.322 343 300 0.1077  0.3671 5.02 2.45
D 244978 0.128 0.522 385 300 0.0785  0.5951 3.26 4.03
E 290541 0.108 0.529 394 300 0.059  0.6031 2.39 3.99
F 773827 0.008 0.107 1448 1000 0.0051  0.1220 0.056 0.220
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Fig.3 SEM image of GaN surface etched in molten KOH for 4
min in 210C ,with a magnitude of 60000 and accelerate voltage
of 5kV
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Fig.4 Room temperature CL intensity distribution of the same
area in Fig. 3 acquired at 5kV with the positions of the nonradi-
ative recombination centers (white circles) corresponded to dis-
locations
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sample C (a) and sample D (b)

Cross-section two beam TEM image (g = [1011]) of
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Influence of Threading Dislocations on the Luminescence Efficiency
of GaN Heteroepitaxial Layers”

Gao Zhiyuan®, Hao Yue, Li Peixian, and Zhang Jincheng

(Key Laboratory of the Ministry of Education for Wide Band-Gap Semiconductor Materials and Devices ,
School of Microelectronics, Xidian University, Xi’an 710071, China)

Abstract: We study the relationship between microstructure and luminescence efficiency for GaN heteroepitaxial films by cathodolu-
minescence (CL) ,transmission electron microscopy,and X-ray diffraction. Even though threading dislocations in GaN epitaxial layers
have been demonstrated to be effective nonradiative recombination centers,the CL band edge peak intensity does not decrease as the
dislocation density increases. The luminescence efficiency of GaN is found to be affected both by the grain size of the mosaic structur-
al GaN formed by two-step growth and by the bend extent of dislocations formed during the coalescence of sub-grains.
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