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Fig. 1  XRD patterns of ZZO films deposited on glass

substrate at room temperature at different

DC power
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Fig. 2 Dependence of the crystallite sizes of ZZO films on

DC power
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Fig. 3 SEM images of ZZO films deposited on glass sub-

strates at room temperature at different DC powers
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Fig. 4 Dependence of the electrical properties on DC
power for ZZO films deposited on glass sub-

strates at room temperature
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Fig. 5 Optical transmittance as a function of the wave-

length for ZZO films at different DC power
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Fig. 6 Square of the absorption coefficient as a function of

photon energy at a power of 85 W
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Preparation and Characterization of Transparent Conducting Films ZnO: Zr

ZHANG Hua-fu, LEI Cheng-xin, LIU Han-fa, YUAN Chang-kun
(School of Physics and Optic-Electronic Information, Shandong University of Technology ,
Zibo 255049, China, E-mail ;huabaozhang@ 126. com)

Abstract

Transparent conducting zirconium-doped zinc oxide (ZZO) films with high transparency and rela-
tively low resistivity have been successfully prepared by direct current magnetron sputtering at room
temperature. The effect of sputtering power on the structures, morphologies and optic-electronic
properties of ZZO films was investigated in detail. The experimental results show that sputtering
power is an important factor to the crystal structure and electronic properties of ZZO films. All the
deposited films are polycrystalline with a hexagonal structure and a preferred orientation perpendicular
to the substrates along the c-axis. At the optimal sputtering power of 115 W, the lowest resistivity
achieved is 1. 9X107* Q « cm with a hall mobility of 18.7 cm? « V™! « s7! and a carrier concentration
of 2.07X10% em*. All the films present a high transmittance of above 92% in the visible range. ZZO
films with high transparency and relatively low resistivity deposited at room temperature will be

widely used in microelectronic devices such as liquid crystal display, film solar cells and so on.

Key words:ZnO:Zr films; transparent conducting films; sputtering power; magnetron sputtering
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