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The microstructure and optical properties of SilN,,
deposited by linear microwave chemical vapor
deposition”
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( Received 4 May 2014; revised manuscript received 29 October 2014 )

Abstract

SiN, films are synthesized on Si substrates in a home-made linear microwave plasma enhanced chemical vapor
deposition system at different microwave powers, duty cycles, substrate temperatures, and ratios of silane (SiH4) flow
to ammonia (NHs) gas flow. The effects of technological parameters on morphology of film surface, stoichiometric
proportion, refractive index and deposition rate of SiN, film are characterized by scanning electron microscopy (SEM) and
elliptical polarization instrument, and the relationships among stoichiometric proportion, refractive index and deposition
rate are investigated. The results from SEM analysis indicate that the surfaces are smooth and the elements are
homogeneously distributed in the films obtained under different deposition parameters. The ratio of SiH4 flow to NHjs
gas flow and the duty cycle are the most critical factors determining the refractive index which can be changed from 1.92
to 2.33. The thickness measurements show that the deposition rate of SiN, film is affected by microwave power, duty

cycle, substrate temperature and flow ratio. The maximum deposition rate achieved in the paper is 135 nm-min~".

Keywords: SiN, thin film, linear microwave chemical vapor deposition, refractivity, deposition rate

PACS: 78.66.—w, 81.15.DJ DOI: 10.7498/aps.64.067801
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