
�������� ��	
�����

Effects of frequency of pulsed substrate bias on structure and properties of
silicon-doped diamond-like carbon films by plasma deposition

Hideki Nakazawa, Ryosuke Kamata, Soushi Miura, Saori Okuno

PII: S0040-6090(14)01242-5
DOI: doi: 10.1016/j.tsf.2014.11.078
Reference: TSF 33948

To appear in: Thin Solid Films

Received date: 25 March 2014
Revised date: 1 September 2014
Accepted date: 25 November 2014

Please cite this article as: Hideki Nakazawa, Ryosuke Kamata, Soushi Miura, Saori
Okuno, Effects of frequency of pulsed substrate bias on structure and properties of silicon-
doped diamond-like carbon films by plasma deposition, Thin Solid Films (2014), doi:
10.1016/j.tsf.2014.11.078

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.tsf.2014.11.078
http://dx.doi.org/10.1016/j.tsf.2014.11.078


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

1 

 

Effects of frequency of pulsed substrate bias on structure and 

properties of silicon-doped diamond-like carbon films by plasma 

deposition 
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ABSTRACT 

We have investigated the effects of the frequency of pulsed substrate bias on the 

structure and properties of Si-doped diamond-like carbon (Si-DLC) films deposited by 

radio-frequency plasma-enhanced chemical vapor deposition using CH4, Ar, and 

monomethylsilane (CH3SiH3) as the Si source.  The Si/(Si+C) ratios in the Si-DLC 

films deposited using pulsed bias were higher than that of the dc-biased Si-DLC film, 

and the Si fraction increased with decreasing frequency.  Fourier transform infrared 

spectroscopy and X-ray photoelectron spectroscopy analyses revealed that Si-C, Si-Hn, 

and C-Hn bonds in the Si-DLC films increased with decreasing frequency.  The internal 

stress decreased as the frequency decreased, which is probably due to the increase in Si-

C, Si-Hn, and C-Hn bonds in the films.  It was found that the wear rate of the pulse-

biased Si-DLC film deposited at the highest frequency in this study is comparable to 

that of the dc-biased, undoped DLC film.  Furthermore, the friction coefficient of the 

former is about one third of that of the latter. 
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