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Abstract; At room temperature, ZnO/Ag/Zn0O transparent conductive films were prepared on glass
substrate by RF magnetron sputtering of zinc oxide(Zn0O) powder and silver( Ag). When the thick-
ness of ZnO was 30 nm, the thickness of Ag was changed to prepare three layers of transparent con-
ductive films, and the influence of the thickness of Ag layer and the ratio between the layers on the
photoelectric properties were studied. According to the ZnO/Ag ratio of 30: 11, different thickness
of three transparent conductive films were prepared, and the effect of multilayer thickness on the
photovoltaic properties was researched. The results show that the surface of ZnO/Ag/Zn0O with
thickness of 8 nm and 11 nm are relatively flat, and have good degree of crystallinity with the maxi-
mum transmittance of 90% and 86% in the visible range and the sheet resistance of 6 )/[] and
3.20 Q/[]. The photoelectricity is excellent. When ZnO/Ag/Zn0O three-layer films are prepared
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according to the ratio of 30: 11, increasing the thickness of ZnO layer on the contrary enhances the

light transmittance of Ag layer but decreases the overall optical layer thickness of the three-layer

films.

Key words: transparent conductive films; RF magnetron sputtering; powder target; coating
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Fig. 1 AFM micrographs of ZnO/Ag/ZnO films with different thickness
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Tab.1 Summaries of the grain size within different films
R R /nm PSR/ nm -4 EH AR/ nm B JEE B /nm - B HAE EE/nm -1 EH A2 /nm
30 1.67 51.76

30/1 1.86 64.14 30/1/30 5.81 53.33
30/5 3.15 74.23 30/5/30 7.96 58.43
30/8 3.50 79.48 30/8/30 7.22 83.68
30/11 4.79 93.67 30/11/30 11.8 124.9
30/14 6.53 99.84 30/14/30 14.5 132
45/16.5/45 3.02 82.34

60/22/60 2.32 80.49
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Fig. 3

XRD patterns of thin film on glass substrate. (a)Ag films. (b)Zn0/Ag/ZnO films with different thickness of Ag layer.

(¢)Zn0/Ag/7Zn0 films prepared by ZnO and Ag film thickness ratio of 30: 11.
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Fig.4 Transmittance curve of Ag films

Fig.5 Transmittance curve of ZnO/Ag/ZnO films. (a) Vis-

ible light region. (b) Near infrared region.
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Fig. 6 Comparison of electrical properties of single layer Ag and ZnO/Ag/7ZnO thin films. (a) Sheet resistance. (b) Resistivi-
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