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Tab.1 Deposition parameters of Al thin film electrodes

5 P./W p./Pa FE P./W p./Pa
Al101 150 0.2 A106 300 1.0
A102 150 0.5 A107 450 0.2
A103 150 1.0 A108 450 0.5
Al04 300 0.2 A109 450 1.0
A105 300 0.5
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Fig. 1 The variation curve of Al thin films growth rate

with sputtering power under different pressures
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Fig. 2 Atomic force microscope images of Al thin films
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Fig. 3 The variation curve of Al thin film root mean
square roughness in dependence of the

sputtering power under different pressures
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Fig. 4 The variation curve of Al thin film surface
resistivity with sputtering power under

different pressures
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Fig. 5 Total reflectance spectra and average total reflectivity curves of Al thin films under different conditions
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Fig. 6 Diffuse reflectance spectra and average diffuse reflectivity curves of Al thin films under different conditions
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Masayuki, et al. Highly texturized silver electrode

Preparation and characteristics of aluminum back electrodes on flexible substrates

YUE Hong-yun'?*, WU Ai-min*'*, FENG Yudong’, HU Juan'?, ZHANG Xue-yu*, LI Tingju'*

(1. School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2.Key Laboratory of Materials Modification. Ministry of Education., Dalian University of Technology . Dalian 116024, China;
3.Lanzhou Institute of Physics, Chinese Academy of Space Technology. Lanzhou 730000, China )

Abstract: Al thin films were deposited on flexible polyimide substrates by radio frequency magnetron
sputtering method to make aluminum back electrode for St-thin film solar cells. The effects of sputtering power
and working pressure on the properties of Al electrodes were carried out. Atomic force microscope (AFM) was
used to examine the surface morphology and roughness of the films. The electrical and optical properties of the
films were characterized by four-probe meter and UV/ VIS near-IR spectrophotometer, respectively. The results
show that, with the increasing of the sputtering power, the root mean square surface roughness of Al thin films
is improved greatly, and the higher the sputtering power is, the higher the diffuse reflectivity and conductivity of
Al thin films are. The average diffuse reflectance of the film reaches to 70%. The films deposited at 0. 5 Pa
perform lower resistivity and higher reflectivity. As concern to the electrical and optical properties of the films,
the Al thin films prepared at 300-450 W and 0. 5 Pa have excellent comprehensive performance.

Key words: thin film solar cells; flexible substrate; back electrode; reflectance spectroscopy



