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Table 1 EDX result of VGF-GaAs samples

JTCHE Si Ga As
FEE | BTYE | mEA | BRTAE | REE | BTE
/% | A/ % | /% | AR/ % | Ay E/ % | Ay E/ %
R s 1 0.16 0.42 45.94 47.61 53.90 51.97
R s 2 0.00 0.00 47.22 49.01 52.78 50.99
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Table 2
tion density of GaAs single crystal
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Defects and Properties of Low Dislocation Si-Doped GaAs Single
Crystal Grown by the VGF Method

Yu Huiyong', Zhao Youwen, Zhan Rong, Gao Yongliang, and Hui Feng
(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: Micro-defects and properties of Si-doped,low resistivity GaAs single crystal grown by the vertical gradient freeze (VGF)
method are studied and compared with undoped semi-insulating GaAs grown by VGF and liquid encapsulated Czochralski-grown
(LEC) methods. Using the A-B etching microscopy method, micro-precipitated defects in the two materials are compared and their
formation mechanism is analyzed. Lattice occupation of Si and B atoms and their complex defects are investigated by photolumines-
cence spectroscopy. Hall measurement results indicate that there is a strong Si self-compensation in the low resistive Si-doped VGF-
GaAs single crystal,resulting in a reduction of n-type doping efficiency. As a result,a high initial doping concentration of Si is used in
the process of VGF growth of n-type GaAs,and a large amount of impurity precipitate is formed. This situation is enhanced when a
high concentration of B in the VGF grown GaAs exists. An approach to reduce defects and increase doping efficiency is discussed.
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