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Preparation and characterization of Zinc Oxide films deposition by (PVD)
*Sung Jin Kim, **Hunkyun Pak

Transparent conducting ZnO films were deposited to apply DSSC Substrate on glass substrates at 500C by ionbeam-
assisted deposition. Crystallinity, microstructure, surface roughness, chemical composition, electrical and optical properties
of the films were investigated as a function of deposition parameters such as ion energy, and substrate temperature.
The microstructure of the polycrystalline ZnO films on the glass substrate were closely related to the oxygen ion
energy, arrival ratio of oxygen to Zinc Ion bombarded on the growing surface. The main effect of energetic ion
bombardment on the growing surface of the film may be divided into two categories; 1) the enhancement of adatom
mobility at low energetic ion bombardment and 2) the surface damage by radiation damage at high energetic ion
bombardment. The domain structure was obtained in the films deposited at 300 eV. With increasing the ion energy
to 600 eV, the domain structure was changed into the grain structure. In case of the low energy ion bombardment of
300 eV, the microstructure of the film was changed from the grain structure to the domain structure with increasing
arrival ratio. At the high energy ion bombardment of 600 eV, however, the only grain structure was observed. The
electrical properties of the deposited films were significantly related to the change of microstructure. The films with
the domain structure had larger carrier concentration and mobility than those with the grain structure, because the
grain boundary scattering was reduced in the large size domains compared with the small size grains. The optical
transmittance of ZnO films was dependent on a surface roughness. The ZnO films with small surface roughness,
represented high transmittance in the visible range because of a decreased light surface scattering.. By varying the
ion energy and arrival ratio, the resistivity and optical transmittance of the films were varied from 1.1 X 10 to 2.3
x 107 Q cm and from 80 to 87%, respectively. The ZnO film deposited at 300 eV, and substrate temperature of
500C had the reisitivity of 1.1 x 10* Q cm and optical transmittance of 85% in visible range. As a result of
experiments, we provides a suggestition that ZnO thin Films can be effectively used as the DSSC substrate Materials.
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Preparation and characterization of Ti0; Thin Film By Various temperature
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