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Effect of Pulsed Bias on the Structure and Performance of Diamond-like

Carbon Films in ECR plasma
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Abstract: Diamond-like carbon films (DLC) were deposited on single crystal silicon surface under
different pulsed negative biases in microwave electron cyclotron resonance (ECR) plasma source [he
chemical structure and morphology were characterized by Fourier transformation infrared spectroscopy
(FTIR) and atomic force microscopy (AFM). The friction coefficient of films was also carried out to
examine the film property later. The results show that the smooth and compact films were typical
hydrogenated diamond-like carbon with —CH, stretching in 2800-3000cm™. It is noticed that with the
increase of pulsed negative bias on the substrate the peak intensity of C-H stretching vibration in spectra
between 2800cm™ ~3000cm™ increased at the beginning and then decreased, which caused the friction
coefficient of the film in reversal being smaller and then larger. In 200V pulsed bias it is noted that the
maximum peak intensity of C-H vibration and the minimum friction coefficient were obtained.
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Fig 1 The schematic diagram of ECR-RF dual plasma source
for Diamond-like carbon film deposition
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S 10min, RERAEE FRELER. S8 FRERBEIIEN 650W. E£JIIR DLC HiRE,
BREUEA CH,, BN 25scem, Ar S AFMEESIE, MEAHN 10scem, JIRSEN 0.15Pa, HEThE
750W, EEFRERSHIA 0V, 100V, 200V, 300V. 400V, 7iIRET[E] 30min, #HEE 200°C.
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Fig 2 IR absorption spectra of the films deposited
at different pulsed negative bias powers
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(e)
B 3 ARk AIRE T BT EREE AFM B0
(a) 0V; (b) 100V; (c)200V; (d)300V; (e)400V
Fig 3 AFM images of the films at different pulsed negative bias powers
(a) 0V; (b) 100V; (c)200V; (d)300V; (e) 400V

i 2 1ca:
“0.8
.% 06 % { % control silicon
Wi

0 1 2 3 4 5
Time(min)

Bl 4 DLC M= H#EBEANERRENT
Fig 4 The friction coefficient of DLC films Versus blank silicon’s
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Fig 5 The friction coefficient of the films at different pulsed negtive bias powers
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