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Preparation of Nano-porous SiO, Films by PECVD Method
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(Beijing Institute of Graphic Communication, Beijing, 102600, China)

ABSTRACT: The work aims to study the method of preparing porous SiO, films based on plasma enhanced chemical
vapor deposition (PECVD). With hexamethyldisiloxane (HMDSO) as monomer, the plasma was formed in the form of
glow discharge with the addition of oxygen and argon and then small quantities of organic matters, so that they were de-
posited on the surface of the glass substrate and hence the silicon oxide films were prepared. By heat treatment at high
temperatures, the carbon-hydrogen bonds and other organic components in the silicon oxide films were removed to form
pores. The effects of experimental conditions, such as the ratio of monomer to oxygen, deposition time and deposition
power on the deposition rate, morphology, structure and refractive index were investigated. When the discharge time was
10 min, the discharge power is 50 W, and the ratio of oxygen to monomer was 1 : 6, the optimum deposition rate of the
film was 14.6 nm/min. The absorption intensity of the stretching vibration decreased with the increase in the oxygen con-
tent. After heat treatment, the smoothness of the surface of the silicon oxide film had been improved, the morphology of
the cross section had been changed after heat treatment, and the cracking of the cross section had appeared. SiO, films are
deposited by PECVD and the porous SiO, films are prepared due to the porosity formed by heating, so that the dielec-
tric constant can be reduced to below 1.9.
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Fig.1 Devices for deposition of silicon oxide film by PECVD
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Tab.1 The thickness and the deposition rate of the silicon
oxide film under different proportions

HR 5 HMDSO #ALFRRT  DIRLHE %/ Hsb
HIARF JZE/mam (nm'min) A /nm

1:3 113 11.3 82

1:4 123 12.3 116

1:5 129 12.2 104

1:6 146 14.6 107

1:7 135 13.5 100

1:8 117 11.7 75

1:9 109 10.9 97
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Tab.2 The thickness and deposition rate of the silicon
oxide film under different discharge powers
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75 123 12.3 104
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Fig.2 Infrared Spectra of Silicon Dioxide Films under Dif-
ferent Proportions
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Fig.3 SEM of the surface of silicon oxide film
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Fig.4 SEM of the section before and after heat treatment of
silicon oxide film
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Fig.5 The refractive index of the silicon oxide film before and
after heat treatment under different proportions
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Tab.3 Dielectric constant and porosity of silicon oxide films
after heat treatment under different discharge powers

PAEBERT AR BES

GRS st s IR ALBR/%
50 1.403 1.377 1.896  73.133
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150 1.396 1.384 1915  72.697
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Fig.4 The dielectric constant and porosity of the silicon oxide
film after heat treatment under different discharge time
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Fig.5 The dielectric constant and porosity of the silicon

oxide film under different proportions
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