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Electrical, Mechanical and Optical Properties of Ti Doped CuN; Thin Films

Ali, Rahmati*?

! Department of Physics, Vali-e-Asr University of Rafsanjan, Rafsanjan
" Department of Solid State Physics, Faculty of Physics, University of Tabriz, Tabriz

Abstract

Ti doped CuzN (Ti:CusN) thin films were deposited on Si(111), quartz, glass slide and stainless steel substrates
using a binary Ti;sCug; alloyed target by reactive DC magnetron sputtering at nitrogen ambient. This study
provides insight into the importance of nitrogen pressure on the characteristic of the as-deposited Ti:CuzN thin
films. Structural property of these films is identified by X-ray diffraction (XRD) technique. The observed phases
are; cubic structure of Ti doped CusN (Ti:CuzN) and fcc structure of Cu. The electrical resistivity of the films,
deduced from measurement using four- point probe, was depending on films’ structure and chemical
composition. Films’ hardness, measured by Vickers’s microhardness test, was strongly depending on films’
composition. Refractive index (n), extinction coefficient (k) and Film thickness (d) are calculated using Vis-
near IR transmittance. Semiconducting transition process and bandgap value are extracted from absorption
coefficient. Ti addition and subsequent excess of interstitial nitrogen (N-rich) result in lattice constant
expansion in comparison with Ti free CusN and optical energy gap widening.
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