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ABSTRACT

Silicon dioxide thick film using silica optical waveguide cladding was fabricated by Plasma Enhanced Chemical Vapor
Deposition(PECVD) method, at a low temperature (320°C) and from (SiH,+N,0) gas mixtures. The effects of deposition parameters
on properties of SiO, thick films were investigated by variation of N,0O/SiH, flow ratio and RF power. After the deposition process,
the samples were annealed in a furnace at 1150°C, in N, atmosphere, for 2 h. As the N,O/SiH, flow ratio increased, deposition rate
decreased from 9.4 to 2.9 um/h. As the RF power increased, deposition rate increased from 4.7 to 6.9 pmv/h. The thickness and the
refractive index measurements were measured by prism coupler. X-ray Photoelectron Spectroscopy(XPS) and Fourier Transform-
infrared Spectroscopy(FT-IR) were used to determine the chemical states. The cross-section of films was observed by Scanning
Electron Microscopy(SEM).
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Table 1. Deposition Condition of the Studied Samples

Sample (°C) pressure (torr) (W)  flow ratio constant
SO-1 320 0.9 150 3 N,O/SiH,
SO-2 320 0.9 150 6 flow ratio
SO-3 320 0.9 150 8

SO-4 320 09 150 10

SO-5 320 0.9 150 14

SO-6 320 0.9 150 22

SO-7 320 0.9 60 8 RF power
SO-8 320 0.9 90 8

SO-9 320 0.9 120 8

SO-10 320 09 180 8
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Fig. 1. Deposition rate of SiO, films as a function of NyO/SiH,
flow ratio.
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Fig. 2. Refractive index of SiO, films as a function of N,O/
SiH, flow ratio.
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Fig. 3. Deposition rate of SiO, films as a function of RF power.
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Fig. 4. Refractive index of SiO, films as a function of RF
power.
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Fig. 5. SEM photograph of SiO, thick film.
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Fig. 6. IR spectrum of Si0, films. (a) before annealing and (b)
after annealing.
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Fig. 7. XPS Si2p and Ols line shape of SiO, films.
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