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Measurement of optical properties of thin TiN films on silicon
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The optical characteristics of thin films of TiN deposited on Si substrates are studied.  The films were deposited using a physical vapour deposition (PVD) technique in a combined cathodic arc and plasma immersion ion implantation (PIII) deposition system.  Film thicknesses ranged from 66 nm to 260 nm, and a range of pulse energies from 0 to 20 kV were applied to the substrate holder in the PIII process.

The films are investigated using reflectance spectrometry and ellipsometry.  Two ellipsometers are used:  a fixed-angle spectroscopic ellipsometer and a variable-angle fixed wavelength instrument.  From these measurements the complex refractive indices of the films are deduced, and variations in these are related to the conditions of deposition of the samples.  Also, changes in the visual appearance of the thin films with thickness and conditions of deposition are compared with and related to the spectral reflectance and refractive index data.

The aim of this study is to improve our understanding of the characteristics of the deposition process, and to work towards improved predictability and reproducibility of film properties.  This work has relevance to the commercial production of TiN films on metals for protective and decorative purposes.

