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The study of SiON thin film for optical properties.
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Abstract

We studied optical properties of SiON thin-film in the applications of optical waveguide. SiON thin-
film was grown in 300°C by PECVD(plasma enhanced chemical vapor deposition) system. The change
of SiON thin—film composition and refractive Index was studied as a function of varying NH; gas flow
rate. As NH; gas flow rate was increased, Quantity of N and refractive index were increased at the
same time. By the results, we could form the SiON thin-film to use of a waveguide with refractive
index of 1.6. We analyzed the conditions of the thin-film with FTIR(fourier transform infrared) and

OES(optical emission spectroscopy).

N-H bonding(3390cm™") can be removed by thermal annealing. And we could observe the SiH bonding

state and quantity by OES analysis in SiHy
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Table 1. Deposition condition of SiON films.

N2O
/N2O+NH3

SiON 1 | 10scem |12.8scecm|15.1scem 0.46

Sample SiHy N-O NH3

SiON 2 | 10sccm |12.8sccm|25.2scem 034

SiON 3 | 10sccm [12.8scem|35.3sccm 0.27
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Table 2. Refractive Index and Band-gap energy
of the SiON films

Sample | Refractive Index Eq
SiON 1 150 724 eV
SiON 2 1.55 6.55 eV
SiON 3 161 6.03 eV
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Fig. 3. FTIR analysis of the SiON films

intensity(a.u)

[ __J_JUJL

1 z L s . s s " L
150 206 250 300 350 400 450 500 550 600
Wavelength{nm)

a3 4 PECVD Wl A9 SiHy OES spectrum
Fig. 4. OES spectrum of SiON in the PECVD
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