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Diamond films growth in pulsed MPACVD reactor
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This paper studies the influence of the pulse-periodic regime of CVD reactor operation on the growth rate and quality of diamond films. The experiments described here were performed in a range: average microwave power, 1.5–5 kW; pulse repetition rate, 25–1000 Hz. A high level of microwave power made it possible to deposit diamond films on bigger substrate (up to 50–75 mm in diameter) under pressure of 90–150 Torr. The method of optical emission spectroscopy was used to study the dynamics of chemically active species during microwave pulses. A diagnostic pulse with duration up to 200 (s and power 5 kW was used to study the processes between pulses.

The influence of the pulse repetition rate on the process of diamond film deposition has been studied. The results of measurements of the atomic hydrogen density was used to explain the observed increase in the diamond film growth rate in a pulsed microwave discharge in comparison to that in a continuous discharge at 1.5–2 times. Additional increase of the diamond film growth rate may be the result of agitation of gas mixture caused by fast gas flows arising at pulse-periodical regime. The influence of the pulse repetition rate on diamond film morphology was studied. Results of diamond films deposition in a long processes (100–500 hours) are presented.
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