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Preparation of ultra-hard and low-friction carbon nitride film from high-density
plasma with coexist of ions and radicals

Tanaka, Ippei
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This study aimed to synthesize an ultra-hard and ultra-low friction
nitrogen-carbon film that achieves a long lifespan and low loss on sliding surfaces. A high-density
reaction field that simultaneously generates CN radicals and ions was formed, preparing carbon
nitride films with high nitrogen content and high C-N bonding. Using the Microwave sheath-Voltage
combination Plasma (MVP) method for carbon nitride synthesis, the feed gas, microwave frequency, and

duty ratio were controlled to regulate the emission intensity ratio of N2+ and CN radicals in the
plasma. By increasing the emission intensity ratio of CN radicals and using C7H8 as a carbon source,
it was possible to Increase the nitrogen content and the ratio of C-N single bonds in the film.
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Effect of substrate temperature on carbon nitride films by Microwave-sheath Voltage combination Plasma
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