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Structural, Chemical and Morphological Properties of Titanium inserted Copper Nitride
Nano-crystalline Thin Films
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Abstract

Ti inserted Copper nitride (Ti:CugN) thin films were deposited on Si(111) substrates using a binary Ti;3Cus;
alloyed target by reactive DC magnetron sputtering at nitrogen ambient atmosphere. This study provides insight
into the importance of nitrogen pressure on the characteristic of the as-deposited Ti:CuzN thin films. Phase
analysis of these films was identified by X-ray diffraction (XRD) technique. The films indicate good crystallinity
with Ti substituted Cu sites and vacancies in the CuzN structure. For atomic Ti:Cu ratio prediction in the films,
a model has been introduced based on semi-empirical formulation of sputtering. The atomic Ti:Cu ratio is less
than that of the original target and it depends on magnetron discharge characteristics. Ti addition and
subsequent excess of interstitial nitrogen (N- rich), results in lattice constant expansion in comparison
with Ti free CusN and grain growth suppression.
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