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Silicon carbon oxynitride thin film with anti-reflective properties and environmental
stability

Abstract

In this study, silicon carbon oxynitride (SICON) thin film was deposited on the silicon substrate by radio frequency magnetron
sputtering method. Then the anti-reflective properties and environmental stability of the coating were evaluated. Fourier Transform
Infrared Spectroscopy (FTIR) and ellipsometry tests were performed with the aim of determining optical properties. "Essential
Macleod" software was used in order to predict the Oﬁtimal thickness and also to simulate the reflectivity of the applied thin film
with a certain refractive index. The profilometric method and Estoni's relationship were used to measure the residual stress of the
SiCON thin film. Solubility in water and solubility in salt solution tests according to MIL-C-48947A standard, adhesion according
to MIL-M-13508C standard, salt spray, mild wear and severe wear according to MIL-C-675C standard was performed to checkin
environmental stability of the thin film. The results of the FTIR test showed that the SICON thin film with optimal thickness wi
decrease the average reflectance by 28.1% in the wavelength range of 3-5 um. The results of the ellipsometry test proved that the
thickness of the thin film is equal to 601.49 nm and the refractive index of the coating is equal to 1.6 at 4 um. Also, the designs
showed that the optimal thickness to achieve minimum reflection is equal to 619.74 nm. The residual stress of the SICON thin film
was obtained as 109 MPa. Also, the SICON thin film was able to successfully pass the environmental stability test.

Keywords: Thin film, Silicon carbon oxynitride, Magnetron sputtering, Anti-reflective properties, Residual stress
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