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Preparation and Characterization of Titanium Aluminium Nitride Thin Film Deposited by
Reactive DC Co-Unbalanced Magnetron Sputtering Method

2

2135AY Auvdsana afns yrnnad ¥ Biuai Tnedus ? uas gedod Troam'

Argeral Somwangsakun'®" Adisorn Buranawong'® Nirun Witit-anun'~ and Surasing Chaiyakun'*

unanda

Fdnnanmndenegfidosulngd (TAN) gniafaufiouitiueniinaiiaduunaufusniingey
afanotaunszanaladuasdznay ednmuavesnsyud WA lunnsaTames Nl (I,) o2
Tasarinen@n AnwausAuiouasA L et 300 - 900 Taduail Tassgiren@n dnwasiufinuas
A Ansdanmalianisideanidedient (Cray Diffraction; XRD) uszaznaniiaweflnlasalay
{Atomic  Force Microscope; ~AFM) “ANN&1AU nansanswudnainszua Wi lunsadnned
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Abstract

Titanium aluminium nitride {TiAIN). thin \film was. deposited by reactive DG Co-unbalanced
magnetron sputtering method on glass slide and silicon. The effect of titanium sputtering current (1.},
in range of 300 - 900 mA, on the crystal structure, surface morphology and thickness were
investigated. The crystal structure, surface morphology and thickness were characterized by X-ray
Diffraction (XRD) and Atomic Force Microscope (AFM) techniques, respectively. The results show that
the crystal structure, surface morphologies and thickness of the fiim are strongly depended on
the {titanium sputtering current. The as-deposiled films were composed of TIAIN with (111}, (200)
and (220) planes. The roughness and thickness of the as-deposited films were in the range of 147 lo

252 nm and 1.4 to 3.1 nm, respectively.

Key Werds: Thin fiims, titanium aluminium nilride, sputiering, reaclive co-sputtering.
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Figure 1 Features and diagram of the DC co-unbalanced magnetran sputtering system
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Figure 4 X-ray diffraction patterns of TIAIN thin films deposited on Si under

various sputtering current of Ti

Table 1 Lattice constant, crystal size, thickness and roughness of as-deposited TIAIN thin film

Ti current Latlice oorTslanl (A) Crystal szzé(nm) Thickness .
(mA) TAN(I11)  TIAINGOO) TIAIN(Z20) TIAIN(I11)  TIAINGZ00)  TiAINGZ20) (nm) ()

) . 4.1759 : : 206 U o e
600 ; 12186 42189 L 299 353 198 19

i 1] 4.23C6 4.2093 4.2348 34 267 97 252 31

Lathice constant of TIN = 4.241 A, hom JCPDS tile No. 381420
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Figure 5 Element concentration (2%) of TIAIN thin films deposited on Si

under various sputtering current of Ti
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Figure 6 Surface morphology of TIAIN thin films deposited on Si under various sputtering current of Ti
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