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ABSTRACT

Silicon oxynitride (SION) thick films using the core layer of silica optical waveguide have been deposited on Si wafer by PECVD
at low temperature (320°C) were obtained by decomposition of appropriate mixture of (SiH#+N,O+Ny) gaseous mixtures under RF
power and SiH,/(N,O+N,) ratio deposition condition. Prismn coupler measurements show that the refractive indices of SION layers
range from 1.4663 to 1.5496. A high SiHy/(N,O+N;) of 0.33 and deposition power ol 150 W leads to deposition rates of up to
8.67 um/h. With decreasing SiH,/(N,O+N,) ratio, the SION layer become smooth from 41 A to 6 A.
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Table 1. Deposition Condition of the Studied Samples 1.56 10
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Sample | Temperature | Pressure SiI‘L]‘/(N?Oﬁ'Nz) RF power R 1.54 - — A ds _g
ratio w) .:, L A S
SiON1 0.05 152k g
£ 46
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= E @
SiON3 0.17 150 & 1.50 F 1’:3“
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SIONG 60 i e
SION7 ) 1.48 2 011 . 017 . 0-3 . !
SiIONS 0.17 120 SiH, / (N,0+N,) ratio
SION9 150 Fig. 1. Refractive index at A=032.8 nm and deposilion rate as a
SiON10 180 function of SiH/(N.O+N,) ratio.
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Fig. 2. SEM photograph for a SiON thick [ilm.
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Fig. 3. Refractive index at (A=632.8 nm and deposition rate as
a function of RF power.
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Fig. 4. RMS surface (a) roughuoess of the SiON films as a
function of SiH,/(N,O+N,) ratio and AFM images of
the SiON film deposited at STH,/(N,O+N,) ratio of (b)
0.05 and (¢) 0.33.
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Fig. 5. RMS surface (a) roughness of the SiON films as a
function of RF power and AFM images of the SiON
film deposited at (b) 60 W and (c) 180 W.
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