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In this research, nanostructure titanium aluminium nitride thin films were deposited on
three different unheated substrates, Si, glass, Cu-grid by reactive unbalanced magnetron
sputtering. Ti and Al were used as co-sputtering targets. Al sputtering current was kept
constant at 0.6 A whereas Ti sputtering current was set at different 0.6, 0.7, 0.8, 1.0,
1.2 A. For each Ti current, the film was deposited at different time of 15, 30 45 and 60
min, respectively. The deposited films were then characterized and analyzed by X-Ray
Diffraction (XRD), Atomic Force Microscopy (AFM), Scanning Electron Microscopy
(SEM) and Transmission Electron Microscopy (TEM). The results indicated that the
modification of crystal structure, surface morphology and microstructure were depended
on deposition parameters. The XRD patterns show polycrystalline structure with
preferred orientations in (112), (004) and (153) planes which agree with standard
structure of aluminium titanium nitride (AlTi3;N) films. The crystal size calculated from
Scherrer’s formula was depended on deposition parameters. In addition, the structure of
AlTi3N was also confirmed by TEM. These results show that the films compose of high
Al content. The root mean square surface roughness and the average thicknesses were
strongly influenced by It; and deposition times. Cross section analysis by SEM showed
dense and compact columnar morphology.

Keywords: Titanium Aluminium Nitride/ Unbalanced Magnetron Sputtering/
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