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Study on crystal growth mechanism of acid copper plating

Zhang Penghua', Huang Yuansheng®*, Wen Lizhe?
(1. Heshan Jinggong Plate Making Co., Ltd., Heshan 529700, China; 2. School of Materials and Food,
Jiangmen Polytechnic, Jiangmen 529090, China)

Abstract: In order to investigate the crystal growth mechanism of electroplated copper layer and the
influence of process parameters on grain morphology, an electroplating solution composed of copper
sulfate and sulfuric acid was prepared. The coating was prepared in a Hull cell and analyzed using
scanning electron microscopy and ultra-depth microscopy. The research results indicate that the growth
of coating grains is carried out through the mechanism of grain plane step growth and the secondary grain
nucleus regrowth mechanism formed by grain boundaries. A new step is formed on the upward protruding
vertex position of the octahedron grain and grows downwards along crystal face (111). The growth rate
is the highest when a new step begins to form, and the downward growth rate gradually slows down. The
growth rate reaches its minimum at the concave grain boundary, and the greater the difference between
the maximum and minimum growth rates, the deeper the concave depth of the grain boundary. In addition,
the roughness of the substrate surface can promote the coarsening of the coating grains. When the current
density is low, the cathodic polarization effect is small, the nucleation rate is low, and the formed grain
size is large. The relevant research results on the growth mechanism obtained in this article can provide
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theoretical guidance for the preparation of copper coatings with different requirements using acidic copper

plating process.

Keywords: copper plating; step growth mechanism; grain; grain boundary; second nucleating
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Fig.1 Morphology of copper-plating coating grain
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