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Abstract ; The multilayer thin film system consisting of Ga-doped ZnO ( GZO) and Cu layers is studied to
improve the transparent-conductive properties. The GZ0/Cu/GZO multilayer thin films are prepared by
DC magnetron sputtering at room temperature. Effects of Cu layer thickness on the structural, electrical,
and optical properties are investigated in detail. The results indicate that the GZO/Cu/GZO multilayer
films are of acceptable crystal quality. With an increase in the Cu layer thickness, the visible transmit-
tance of films decreases slightly, while the electrical properties show an evident improvement. When the
Cu layer thickness is 7.5 nm, the GZ0/Cu/GZ0 multilayer films can reach the optimal optoelectronic
properties. The figure of merit (®,.) increases from 7.65 x 10> Q™" for the single-layer GZO film to
1.48 x10 7> Q' for the GZO/Cu/GZO muliilayer film with the Cu layer thickness of 7.5 nm.
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Fig. 1 Schematic diagram of transparent conductive

GZ0/Cu/GZO multilayer films
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Fig.2  XRD spectra of GZ0O/Cu/GZ0 multilayer films
with different thicknesses of Cu layer
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Fig.4  Variation of electron concentration and
Hall mobility of GZO/Cu/GZ0 multilayer films
with respect to the Cu layer thickness
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Fig.6 Optical transmission spectra in the
visible region for GZ0/Cu/GZ0 multilayer

films with different Cu layer thicknesses
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