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Research Progress in Preparation of
Mono-Crystal Diamond by Microwave Method

HUANG Ping, WANG Jianhua', LIU Fan, WENG Jun, WANG Xiao’ an
Hubei Key Laboratory of Plasma Chemical and Advanced Materials (Wuhan Institute of Technology), Wuhan 430074,China

Abstract: The high temperature and high pressure and the chemical vapor deposition are the main methods for
preparing synthetic diamond. The diamond prepared by the high temperature and high pressure has too small sizes
with metal impurities, which restricts its application. Microwave plasma chemical vapor deposition has advantages
of no discharge pollution, high energy conversion efficiency, and adjustable process parameters, compared with
other chemical vapor deposition, and more attention was paid on it to obtain the single diamond with large size,
high speed and high quality. The technologies for preparaing single crystal diamond by microwave plasma
chemical vapor deposition diamond were introduced. The research progresses in improving the diamond growth
rate and scaling the size of single crystal diamond were summarized. Finally, the application of single diamond
was prospected.
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Fig. 1 Epitaxial deposition of single crystal diamond over

70 seed crystals with 915 MHz equipment
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Fig. 2 Two kinds of common defects in the process of the

growth of crystal diamond

(a) Pyramid defect; (b) Polycrystallization of the edge
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Fig. 4 Schematic diagram of single crystal diamond growth on different substrates (time: o< 1, < ,)

(a) Original open substrate; (b) Improved pocket substrate
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Fig. 5 Schematic diagram of large size crystals produced by mosaic growth
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