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Optical Emission Spectroscopy Analysis of Diamond Deposited by MPCVD
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Abstract: The distribution of active species in plasma was diagnosed by the optical emission spectroscopy
(OES) in the precess of the deposition of polycrystalline diamond by microwave plasma chemical vapor
deposition(MPCVD). The influences of the deposition pressure, the ratio of CH, and the rate of gas flow on the
intensity of active species in plasma were investigated, and the relationship between the active species with the
deposition rate and the quality of diamond was discussed. The results show that at the microwave power of 800 W,
the concentration of active species in plasma significantly increases with the increase of deposition pressure from
12 kPa to 16 kPa, which raises the deposition rate of diamond. At the deposition pressure of 16 kPa and
microwave power of 800 W, the intensity of C, group and hydrogen atom peak increase respectively from 12 600 cps
and 60 000 cps to 24 800 cps and 61 000 cps when the CH4 volume fractions are from 2% to 7% , which lead to
the increase of the concentration ratios of C, group and hydrogen atom (from 0.21 to 0.40) , demonstrating that
the deposition rate of diamond increases, but the quality of diamond decreases. The intensity of C, group peak

increases from 28 000 cps to 37 000 cps, and the ratio of C, group and hydrogen atom keeps about 0.28, when
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the deposition pressure and CH, volume fraction increase from 16 kPa and 4% to 18 kPa and 6%, respectively,

which improves the deposition rate and the quality of diamond. We also find that the concentration of the groups

in plasma system is not affected by the gas flow rate.
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Fig. 1  Emission spectrum of the CH.,-H, plasma
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Fig. 5 Raman spectra of diamond at CH, volume fraction of 4% and deposition pressures of (a) 14 kPa and (b) 16 kPa
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