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The Effects of Substrate Temperature on Homoepitaxial Growth of Single
Crystal Diamond
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Abstract In this paper, the microwave plasma chemical vapor deposition method was investigated to produce
homoepitaxial single-crystal diamond by the growth of a diamond seed. The effects of substrate temperature on
diamond growth were studied via characterizations of Raman spectroscopy, scanning electron microscope and
optical microscope. The results show that substrate temperature is an important factor that affects the growth rate,
mode and defects. Within a certain temperature range, the growth rate of diamond increases with the substrate
temperature rising. Meanwhile, the growth mode also turns into step flow mode instead of hillock mode. The edge
of CVD diamond layer is prone to producing crystalline defects such as twin crystals when the growth thickness
of single crystal diamond exceeds 1 mm. Results by Raman spectroscopy demonstrat that single-crystal diamond
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obtained by the microwave plasma chemical vapor deposition method exhibits better quality than conventional

high temperature and high pressure methods.
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Fig.1 Schematic drawing of the MPCVD system
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Tablel Experimental paremeters

FE ST H, Jis (scem) CH, Jiti (scem) WE CCH AR E] (h)
1 500 20 850 2
2 500 20 950 2
3 500 20 1050 2
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Fig. 2 Surface topography of homoepitaxial single crystal diamond at different substrate temperature
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Fig. 4 Surface SEM morphologies of homoepitaxial single crystal diamond with thickness exceeding 1 mm at different

substrate temperature
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Fig.5 Raman spectra of homoepitaxial single crystal diamond with thickness exceeding 1 mm at different substrate temperature
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