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Fig. 1 Preparation process of copper gate
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Fig. 2 Internal structure diagram of magnetron

sputtering machine
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Fig. 3 Copper grid respectively deposited with sputtering

power on 160 W.
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Fig. 4 The influence of working pressure respectively on
the rate of disconnection when the sputtering power was
160 W and 180 W
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Fig. 5 SEM image of etched copper gate deposited under
104 W
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Fig. 6 SEM image of etched copper gate
deposited under 120 W
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Copper grid on monocrystalline silicon deposited by magnetron sputtering

XIONG Li-wei'”, CUI Xiao-hui'>, WANG Jian-hua'>, WENG Jun'’, GONG Guo-hua'’, ZHANG Lin’
(1. School of Material Science and Engineering , Wuhan Institute of Technology, Wuhan 430074, China;
2. Hubei Provincial Key Laboratory of Plasma Chemistry & Advanced Materials( Wuhan Institute of Technology) ,
Wuhan 430074, China;
2. Guangdong Health Digital Electronics Co. , Ltd. , Foshan 528234, China)

Abstract: The conductive gate on the surface of crystalline silicon solar cell is mainly used for outputting
current energy and it will reduce the stability and service life of the battery element in a great degree if it
shows poor adhesion between the matrix and the gate. Physical vapor deposition method has advantages of
good controllability and low cost. To obtain good adhesion between the copper grid and the substrate on the
basis of inheriting advantages of physical vapor deposition, we used magnetron sputtering method to prepare
copper grid on single crystal silicon. Influences of work pressure and sputtering power on the adhesion
between deposited gates with substrate were discussed by designing process parameters. The detection of
overall morphology, disconnection rate and surface morphology were respectively carried out by
metallographic microscope and scanning electron microscopy. The enhanced assay was used to predicate the
adhesion of the copper grid through ultrasonic vibration. Experimental results show that the width of the
deposited copper gate is more uniform and the disconnection rate reaches 0 when sputtering power is 180 W
and high working pressure is 0.8 Pa.
Key words: mono-crystalline silicon solar cells; copper grid; adhesion
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