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Study on the Synthesis of High Quality Single Crystal Diamond by
Chemical Vapor Deposition Using the Embeded Type of Substrate
Holder with Highly Thermal Conductivity

GU Jiteng YANG Yang JIANG Chunlei SHI Lei NIU Huihui  TANG Yongbing

( Functional Thin Films Research Centre, Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences,
Shenzhen 518055, China)

Abstract In this paper, a new structure was designed and tested for the substrate holder of crystal diamond
seeds to solve the problems of inhomogeneously distributed temperature. A through-hole was drilled on the
substrate holder, and the AIN sheets were added to the contacted areas where the diamond epitaxial growth
process was carrying out. With such a substrate holder structure, direct contact between diamond seeds and
substrate can be avoided, so as to ensure the essentially homogeneous temperature distributions simutaneously.
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Effect of the proposed substrate holder was verified by several experiments. The experiments related to single

diamonds were carried out on the traditional and the proposed substrate holders respectively. The experimental

results show that the single diamond with the thickness of 1.66 mm is obtained by continually growing of 48 h,

and achieved the high quality single diamond of 3 mm by repeating the growth on the proposed substrate holder.

The proposed substrate holder can restrain the occurrence of temperature drifting of large grains during the

deposited process and provide a suitable environment for diamond homoepitaxial growth. The polycrystalline

diamonds around diamond seeds can be suppressed and high purity chemical vapor deposition single diamonds
with thickness of larger than 3 mm can be successfully fabricated by the proposed substrate holder and high

power density microwave plasma chemical vapor deposition method.
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Fig. 2 The summary pictures of the substrate holders
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Fig. 1 Structure chart of the invented substrate holder
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Table 1 Etching parameters of diamond crystals
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Table 2 Continuous or repeated deposition growth parameters of large and high quality single diamond on innovative

substrate holder
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Fig. 3 Pictures of single diamond continuously grown on innovated substrate holder
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Fig. 4 Morphologies of diamond repeatedly deposited on the innovative substrate holder
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Fig. 5 Digital images of CVD single diamond deposited on the innovative substrate holder
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Fig. 6 Pictures of plasmas grown on the traditional substrate holder
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Fig. 7 Pictures of CVD single diamond deposited on two substrate holders
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Fig. 8 Raman spectrum of single diamonds deposited on different substrate holders
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