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Abstract

Via filling by copper plating is widely used as an interlayer connection for printed circuit boards
and three-dimensional packaging. To achieve proper via-hole filling, several additives such as accel-
erators and suppressors have already been studied and reported on. Several theories have been pro-
posed for the filling mechanism. However, the crystal growth of copper plating in the via-holes has
not yet been fully studied in detail. In this report, to investigate the crystal growth behavior of via
filling, the upper and lower parts of via-holes were analyzed after copper deposition. The crystal ori-
entation was measured from electron back-scatter diffraction patterns and by using a transmission
electron microscope. Substantial changes in the morphology of the deposited copper were not ob-
served in the various parts of the via-holes. Suppression of deposition in the upper parts and promo-
tion in the lower parts can be recognized by applying multi-layer plating or pulse plating. The
method of inserting the electroless nickel during the copper growth influenced the via-filling, while
the process of filling can be observed using pulse plating for a short period without influencing the
crystal growth and filling behavior.
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