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Effect of RF negative bias on structure and performance of DLC films prepared by
ECR-RF-PECVD

SANG Li—jun, CHEN Qiang

(Laboratory of Plasma Physics and Materials, Beijing Institute of Graphic Communication,
Beijing 102600, China)

Abstract: Diamond -like carbon (DLC) films were prepared on monocrystalline silicon surface by way of microwave ECR -
RF-PECVD (electron cyclotron resonance—radio frequency—plasma enhanced chemical vapor deposition) under different negative
biases. The film’s chemical composition structure and morphology were characterized by Fourier transformation infrared
spectroscopy  (FTIR) and atomic force microscopy (AFM), with its friction coefficient determined through testing. The results
showed that the smooth and compact DLC films are typically hydrogenated and that with the increasing RF bias the intensity
of the absorption peak due to C—H stretching vibration in the range from 2800cm ™' to 3000cm™' of infrared spectra increases
first then decreases and becomes maximum when the RF power is 50W. On the contrary, the friction coefficient of the film

decreases first then increases and becomes minimum when the RF power is 50W.
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Fig.1 ~ Schematic of ECR- RF dual plasma source for DLC film
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Fig.2 IR absorption spectra of the films deposited under different RF

negative biases
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Fig.4 Friction coefficient comparison between DLC film and blank

monocrystalline sillicon sheet
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Fig.5 Friction coefficient of DLC films deposited under different RF
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Fig.3 AFM images of morphologies of the films deposited under 3
different RF negative biases powers
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