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Titanium dioxide (TiO,) is a promising gas-sensing material due to its high temperature stability and
catalytic properties. The physical and gas-sensing properties of the TiO, gas sensor depend on the
method and the condition of the sensitive film preparation. In this work, TiO, thin film for gas
sensing prepared by electron beam evaporation with ion-assisted deposition (IAD). TiO, thin film
has been characterized for structural and gas-sensing characteristics as a function of IAD deposition
parameters with thickness in nanometer scale (30-100 nm). The thickness of TiO, thin film was
measured by Dektak surface profiler. The structures of the thin film were characterized by X-ray
diffraction (XRD) and chemical component was measured by energy dispersive spectrometry
(EDS). The roughness of the surface was observed by atomic force microscopy (AFM). The sensors

were tested with toward ethanol vapor.

From structural characterization, the as-deposited TiO, thin film has amorphous structure with small
surface roughness but high porosity. After annealing at 300 and 400 °C, the TiO, film becomes
polycrystalline structure with sub-micrometer grain size and anatase phase with (101) preferred
orientation. In addition, the surface roughness is increased while porosity is reduced following
annealing.

The experimental results show that 30-100 nm-thick TiO, thin films exhibit high sensitivity to low

concentration ethanol with optimum operating temperature around 350 °C.





