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MIMUIUVINIANAN (Crystallite Size)
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WA N-6 Effect of crystallite size on diffraction curves (Schematic) (Cullity, 1978)
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AERTTueARvayUIRINTuunilasausTaAeSe
Preparation and Characterization of Titanium Oxide Thin Film Deposited by

DC Reactive Unbalanced Magnetron Sputtering Method
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Abstract

Titanium oxide (TiO,) thin films were deposited on glass slides and silicon by DC reactive
unbalanced magnetron sputtering method to study. the effect of the substrate-target distance (d, ) on
the structure, surface morphology and film's thickness with varied of the substrate-target distance in
range of 10 to 18 em. The crystal structure, surface morphology and film's thickness were
investigated by XRD and AFM technigues. It was found that, the crystal structure of the as-deposited
fiims were changed from the rutile to anatase and amorphous when the substrate-target distance
increases. The surface morphology, roughness and thickness were changed with the substrate-target

distance.

Key Words: Thin fiims, titanium oxide, sputtering. reactve sputtering.
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Figure 1 Feature and diagram of the DC unbalanced magnetron sputtering system
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Figure 2 Surface characteristics and colors of TiO, thir films'deposited on glass slides at different d |
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Table 1 Lattice constant, crystat size, thickness and roughness of TiO,, thin film

deposited at different d,,

d, Lattice constant (A) Crystal size Thickness Roughness
{em) a c {nm) (nm) (nm)

10 4.609 2.939 13.62 220 3.3

12 3.786 9.671 29.60 169 4.3

14 3.789 9.522 33.92 101 3.9

16 - - - 78 2.9

18 - - - 63 1.8
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Figure 5 Surface morphology of TiO . thin films deposited at different d_ by AFM technique
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