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The effect of substrate temperature on the nano-structural properties
of ZrN layer

M. Kiani and M. R. Tanhaie Ahari
Physic Departments, Islamic Azad University, Tehran Central Branch, Tehran, Iran
M. Mojtahedzafeh Larijan
Agricultural Medical and Industrial Research School,
Nuclear Science and Technology Research Institute (NSTRI), Karaj, Iran

Abstract

In this study the effect of substrate temperature on the structural properties of zirconium nitride (ZrN) coatings prepared by
ion beam sputtering on the glass and silicon substrates was investigated. Rutherford Back Scattering (RBS) and X-Ray
Diffraction (XRD) analyses were performed to evaluate the coating thickness and structure respectively. The ZrN coatings
presented a preferential crystalline orientation following the [111] axis at all temperatures. RBS results showed an increase in
coating thickness with the increase of temperature up to 400°C due to reaction kinetic for the formation of Zr-N monomers.
The decrease of thickness at 450°C is probably due to the increase in coating density and decrease in grain size at this
temperature.

Keywords: Zirconium Nitride, lon Beam Sputtering, Coating, XRD, RBS.
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