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Film Properties of TiO, Made by Activated Reactive Evaporation

Yong-Gwon Park and Jae-Ha Choi
Department of Materials Engineering, Chungbuk National University, Cheongju,
Chungbuk, 361-763, Korea

Abstract TiO, thin film has wide application because of its high capacitance, reflection, and good transimissivity in
visible range. TiO, thin film can be made by thermal deposition method, reactive evaporation method, activated reac-
tive evaporation(ARE) method. In the case of thermal deposition, the oxygen deficiency can occur because the melt-
ing point of Ti is very high. While in the case of reactive evaporation, high density TiO, can not be made, because
reactive gas(O,) and evaporated material(Ti) are not fully combined, activated reactive evaporation, TIO, is easily
deposited at lower gas pressure compared with reactive evaporation because the ionized reactive gas is made by
plasma. Therefore, activated reactive evaporation is very useful to deposit the material having the high melting point.
in this work, we formed TiO, thin film by activated reactive evaporation method. The surface of TiO, thin film was
analyzed by X-ray photoelectron spectroscopy. The surface morphology which was analyzed by atomic force micros-
copy(AFM) shows that feature of the film surface is uniform. The dielectric capacitance, withstanding voltage were
600 pF/em?, 0.4V respectively. In further work, we can increase the withstanding voltage by improving the deposition
parameter of substrates
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Fig. 1. Structure diagram of activated reactive evapora-
tion (ARE) equipment
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3.2. X-ray photoelectron spectroscopy (XPS)
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Fig. 2. RGA analysis of partial pressure
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Fig. 3. XPS analysis of composition of the deposited
specimen surface for (a) full range and (b) analysis of
Oxygen, (c) analysis of TiO,.
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3.3. Surface morphology(AFM)
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Fig. 4. AFM surface morphologies (a,c) Al etching film
(b,d) TiO, on Al etching film in 2D(a,b)X2D, 2 x 2 ym) and
3D(c,d) (3D, 2 x 2 um)
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Fig. 5. A comparison of surface roughness; (a) Al etch-
ing film (b) TiO, on Al etching film
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