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Abstract

In order to reduce the manufacturing cost of silicon-based solar cells and improve their photoe-
lectric conversion efficiency, copper metal layer was prepared on silicon texture surface by elec-
trodeposition method. The effects of different preparation processes on electrode resistivity, sur-
face morphology, phase structure and thickness uniformity were studied by adjusting electrop-
lating current, anode and cathode area ratio and distance. The experimental results show that the
electroplating current density has a significant effect on the surface morphology and phase struc-
ture of the electroplating copper layer, and then affects the resistivity. When the current density is
2.4 A/dm?, the electroplated copper layer has the lowest resistivity, dense and bright surface, and
has a preferred orientation of (111). The thickness uniformity of copper coating is controlled by
the area ratio of cathode and anode and the spacing between them. When the area ratio of anode
to cathode is 3:1 and the spacing is 8 cm, the thickness uniformity of the coating is the best.
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Table 1. Bath components
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Figure 1. Electrical resistivity of Cu coatings obtained at differ-

ent current density
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Figure 2. Surface morphologies of Cu coatings obtained at different current density
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Figure 3. Phase structures of Cu coatings obtained at different
current density
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Table 2. Uniformity of Cu coatings at different area ratio
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Table 3. Uniformity of Cu coatings at different distance between anode and cathode
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