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Study on the film surface flatness by molecular beam epitaxy

WANG Cong,GAO Da,SHI Jing-xia, TAN Zhen
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; The surface flatness of molecular beam epitaxy Si-based HgCdTe material has an important influence on the
preparation of infrared focal plane components. The Si-based composite substrate of molecular beam epitaxy as the
substrate material of HgCdTe molecular beam epitaxy has a greater impact on the surface flatness of the final epitaxial
material. In this paper, by studying the influence of various epitaxial factors on the surface flatness of Si wafers and
substrate materials during the process, it is found through experiments that the high temperature effect of the deoxida-
tion process is the largest, followed by the surface flatness of the Si wafer itself and thickness of the epitaxial
film. Therefore,to obtain a Si-based composite substrate with low surface flatness, the following three conditions must
be met:low Si wafer surface flatness,low desorption process temperature ,and low epitaxial film thickness.
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Fig. 1 Schematic diagram of Flatness( F1)
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Tab. 1 Experimental scheme
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1682 | 0.007 um 1681 750C 1681 | 0.00 um
#1 11. 827 um 1678 850°C 1685 | 1.41 um
#2 19. 067 um 1684 900°C 1686 | 3.27 um

ORI 980°C 1680 950°C. 1687 | 4.46 um

Q@ FHFE <0.01 pm

OGR4 R 750 °C 1682 980°C 1688 | 5.60 um
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Fig. 2 Variation of flatness of Si wafers with different

flatness after heat treatment
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Fig. 3 Variation of flatness of Si wafers heated

at different temperatures
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Fig. 4 Schematic diagram of flatness change of Si wafer after epitaxy
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