
Poster: Plasma characterization Thursday, September 16, 2012

PO4003

MECHANICAL AND OPTICAL PROPERTIES OF TiOx THIN FILMS

DEPOSITED BY DC REACTIVE MAGNETRON SPUTTERING
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Titanium dioxide (TiO

x

) thin films are widely used as protective and

anti-reflexive coatings, mostly due to its high refractive index, visible light

transparency and good thermal and chemical stabilities. These properties

also make them useful in many fields as gratings, solar cells,

microelectronics, optics, photolysis, among others. TiO

x

 films can be

produced presenting different crystalline structures: rutile (tetragonal),

anatase (tetragonal) and brookite (orthorhombic), besides amorphous

phase. Diverse TiO

x

 properties could be achieved when one or another

phase is produced. These phases are commonly related to the film

stoichiometry, being dependent of O/Ti reason. The aim of this work is to

study the influence of deposition parameters, mainly the Ar/O

2

 ratio, with

the possibly alteration of TiO

x

 phase and its properties. The techniques of

Rutherford Backscattering Spectrometry (RBS), ellipsometry and

Abelès-Hackscaylo were applied in order to characterize the stoichiometry

and the refractive index of TiO

x

 coatings deposited by the reactive

magnetron sputtering technique. The deposition was realized with different

Ar/O

2

 rates (range between 0.7 to 7 dinamically controlled during the

deposition), in order to investigate the change in structure, stoichiometry

and refractive index of the deposited coatings. The RBS technique were

used to analyze the films composition and structure, the instrument

hardness test (IHT) to measure the mechanical properties, Ellipsometry and

Abelès-Hacskaylo techniques to measure the refractive index, and

Ellipsometry and Profilometry to measure the film thickness. With the XRD

technique it was possible to identify the phases in TiO

x 

thin films. As result, it

was observed a change in the film density and a significant variation in the

refractive index, in function of the Ar/O

2

 rate used during the coating

deposition.
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