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Plasma-Enhanced Vapor Deposition Amorphous SiO: : H(0=x<2.0)
Films by Infrared Absorption Spectroscopy

HE Le-nian

(Department of Information and Electronic Engineering, Zhejiang University, Hangzhouw 310027, China)

Abstract: Amorphous SiO: (0=x =2.0) films were deposited at 300°C by plasma-enhanced chemical vapor deposition
(PECVD) using SiHs-02 mixtures. The properties of infrared (IR) absorption for Si—0-—Si bonds have been investigated.
Two characteristic absorption peaks at around 1050 and 1150em™ ' arise from Si—0—Si stretching mode. and one absorption
peak at around 800cm™ ' from Si—0—Si bending mode. It is found that /.m/Nsiratio, of the sum of the absorption intensities
for both 1000 and 1150cm™ ' bands to the density of Si atoms increases linearly with x when x increasing from 0 to 2.0. The
proportionality coefficient A sio (inverse of the oscillator strength) of the Si—0—S5i stretching mode is obtained to be 1. 48X
10”em™*. On the other hand, the apparent absorbance ouyp. in a-8i02 films is found linear with the increasing film thickness
d as o= kd, for both 800cm™ ' and 1050cm™ ' bands. The proportionality coefficients & for 800 and 1050cm™ ' bands are ob—
tained to be 3.2X 10" and 2. 9X 10%em™ '. By comparison with the values of k reported in other papers, it indicates that k value
is closely related to the film density. With the values of A <o and k above-mentroned, the O content in a-8i0« : H and film

thickness for a-5102 can be determined nondestructively using IR absorption techniques.
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