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Abstract: In order to achieve the uniform deposition of large area diamond films with the high growth rate, the gas flow field,
electron density, electron temperature, the species distribution and the quality of the diamond film were investigated by the
microwave plasma chemical vapor deposition (MPCVD) method in a novel self-built overmoded MPCVD device. The gas
flow field results indicate that the overmoded MPCVD presents good stability of the gas flow field even at a high gas flow rate.
The optical emission spectroscopy (OES) results indicate that the intensities of all chemical radicals increase with the increase
of the hydrogen flow rate. The chemical radicals can be systematically distributed along the substrate surface when the gas
flow rate is within 400 cm*/min. The electron density and electron temperature first increase and then slightly decrease when
the gas flow rate keeps increasing. The maximum values of the electron density and electron temperature are 2.3x10'/m?* and
1.65 eV, respectively, when the hydrogen flow rate is 500 cm*/min. The uniform diamond film is deposited on the
molybdenum plate of 100 mm diameter when the hydrogen flow rate is 300 cm?/min. The FWHM value is 4.39 cm™ and
4.51 cm™ for the center and verge place of the diamond film, respectively, and the growth rate is 5.8 um/h.
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Fig.1 Schematic diagram of the overmoded MPCVD device
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Table 1 Deposition parameters for the large area diamond films

Parameters Value
Microwave power / kW 5.0
Gas pressure / kPa 15.0
Substrate temperature / C 980
CH4/H2 0.02
Hydrogen flow rate / (cm’ min™") 50-800
Time /h 5
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Fig.2 Simulation images of the gas flow field distribution
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Fig.11 Relationships between growth rate of the diamond film at

the centre and verge place
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