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Table 1 Growth parameters of In, Ga,-,N samples
FE i G 5 R E/C V/Il In 245 (x)
S1 620 14000 0.72
S2 690 14000 0.39
S3 740 14000 0.27
S4 690 25000 0.39
S5 690 38000 0.33
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growth temperature and TMI/TMG flux ratio
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Fig.2 X-ray diffraction patterns for the In,Ga,- . N

films grown at different temperatures
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Fig. 3 XPS spectra of In3d for In,Ga;-, N films

grown at different temperatures
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Fig. 4  XPS spectra of In3d for In,Ga;-, N films

grown at different V /[l flux ratios
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Investigation of Indium Surface Segregation in In,Ga,—,N Films"
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Wen Bo, Wang Ronghua, Zhang Yu, Chen Dunjun, Jiang Ruolian, Gu Shulin,
Shi Yi, Zhang Rong, and Zheng Youdou

(Key Laboratory of Advanced Photonic and Electronic Materials of Jiangsu
Department of Physics, Nanjing University, Nanjing 210093, China)

Abstract: In,Ga,- N alloy film has been epitaxially grown on sapphire (0001) substrate by MOCVD. The measurement re-
sults show that the indium content of In,Ga;-, N film decreases from 0. 72 to 0. 27 as the substrate temperature increases
from 620C to 740C . This indicates that an increase in the growth temperature results in a lower indium incorporation effi-
ciency in the In,Ga;-,N film. According to the results of X-ray diffraction and X-ray photoelectron spectroscopy,the phe-
nomenon of In surface segregation occurs during growing In, Ga, -, N film at 620C and 690°C . This phenomenon,however, is
controlled when the substrate temperature increases to be as high as 740C . The indium aggregation in the In,Ga,-, N film
can be avoided since the higher growth temperature results in the increment of the desorption rate for the excess In and the
enhancement of the surface mobility for the In atom. As the V /[l ratios increasing from 14000 to 38000 at the same temper-
ature of 690°C ,the phenomenon of In surface segregation is reduced due to the more activated N supplied by the higher V /
[l ratio which is prone to forming In-N bonds.
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