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Effects of radio-frequency bias on silicon oxide films
deposited by dual electron cyclotron resonance-radio
frequency hybrid plasma ~

Ke Bo Wang Lei Ni Tian-Ling Ding Fang Chen Mu-Di  Zhou Hai-Yang Wen Xiao-Hui Zhu Xiao-Dong’
(Key Laboratory of Basic Plasma Physics of Chinese Academy of Sciences, Department of Modern Physics,
University of Science and Technology of China, Hefei 230026, China)
(Received 5 May 2009 ; revised manuscript received 5 June 2009)

Abstract

Silicon oxide films were deposited in electron cyclotron resonance-radio frequency dual hybrid plasmas using a mixture
of HMDSO and oxygen as source gases, and optical emission spectroscopy was employed to investigate the gas phase
species in the plasma. It is found that both the deposition rate and the chemical bonds of films are significantly affected by
the radio frequency bias. The deposition rate is slightly increased when a low direct current self-bias is applied, and is
reduced with the increasing self-bias due to strengthened ion bombardment. The ratios of O to Si in the films deposited
under the bias frequency of 400 kHz are above 2: 1, nearly the same as that under 13. 56 MHz. However, the content of
carbon under 400 kHz bias is much higher than that under 13. 56 MHz. The reason is that the application of the high
frequency bias of 13. 56 MHz not only strengthens ion bombardment on the material surface, but also induces the variations
of the bulk plasmas including the increase of O atom density, while the main effect of the bias of 400 kHz is only to

strengthen ion bombardment.
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