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In this work, the investigation results of studies of amorphous hydrogenated silicon nitride layers (a-SiNx:H) obtained by plasma-enhanced chemical vapor deposition (PECVD) technology have been are presented. The investigations of  Chemical compositions, surface morphology and  surface topography of studies were performed on the layers using FTIR, SEM, EDS and AFM methods were performed. By the using of optical methods, the optical parameters (refractive index, extinction coefficients), optical band gap of a-SiNx:H layers and a layer thickness in the spectral range of 190-1700 nm have been were determined. We have performed curried out thermo-optical studies to determine the temperature hysteresis of optical parameters. Additionally, the complementary  FTIR (2,5÷25 μm) studies that allowed us to get know obtain data on the material properties of the tested layers have been performed. The a-SiNx:H layers exhibited very high refractive indices (about 3.8-4.0 in visible range). The layers, presented in this work may potentially have the broad applications in optoelectronics, photovoltaics and photonics. 
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