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Uniformity of Patterned Copper Electrodeposit Thickness by Using Auxiliary Electrode
—Placement of Electrodes at the Edges of the Pattern
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Abstract

Uniformity of copper thickness is a critical factor when etching fine conductors in most advanced
build up PCBs. A method to achieve good uniformity in pattern plating is discussed. The BGA pat-
tern was divided into small aress and active area densities were defined for each area. The current
distribution on the BGA pattern was numerically simulated by solving Laplace and Butler-Voltmer
equations. This simulation method seems to be useful to estimate the current density distribution
depending on factors such as pattern density and the conductivity of the plating solution. We found
that, by placing auxiliary convexities at the edges of each BGA patterm, the auxiliary conwvexities
absorb current which tends to concentrate at the sparsely dispersed pattern. This pattern is gener-
ally situated near the edge of the BGA piece, so with the auxiliary convexities, the concentrated cur-
rent of the sparsely dispersed pattern near the edge of the BGA decreases. The current distribution
is changed by the position (distance, height) of the auxiliary convexities. A minimum error of 3.37%
was achieved when the position of the suxiliary convexities was optimized.
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