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Preparation of y-LiAlO, Layer on (11-20) Sapphire by Vapor
Transport Equilibration

Liu Shiliang Zhou Shengming Li Shuzhi Wang Yinzhen Xu Jun
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800)

Abstract: In order to find a new substrate which can probably substitute the sapphire for GaN epitaxy, a single
phase and polycrystalline »-LiAlO, layer has been prepared by vapor transport equilibration (VTE) for 48 hours at
1000 T, 1030 T, 1050 T, 1070 C and 1100 T, respectively. X-ray diffraction (XRD) and scanning electronic
microscope (SEM) have been used to characterize the phase, orientation and surface morphology. The results show
that the preferred orientation of »LiAlQ; layer depends on temperature. The y-LiAlO;, layer prepared at 1050 C has
a highly preferred [100] orientation. A biaxial tensile stress existing in (001) y-LiAlO; may contribute to the form of
the preferred [ 100] orientation. The directional coherence of stripes on the surface of y-LiAlQ, grains closely
corresponds to the preferred orientation of y-LiAlQ, layer. The above results indicate that the y-LiAlQ;/a-Al; Os
prepared by vapor transport equilibration under appropriate conditions probably provides a promising compound
substrate which adapts to grow (1-100) GaN film.
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Fig.1 Sketch of the self-designed crucibles
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Fig. 2 X-ray diffraction (XRD) patterns of the surface of
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(VTE) at different temperature
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Fig. 4 Scanning electronic microscopy (SEM) images of the surface of a-sapphire treated by VTE at (a) 1000 C,
(b) 1030 C, (c) 1050 C, (d) 1070 C, (e) 1100°C, respectively
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