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Abstract: High-speed Cu filling into a through-silicon-via (TSV) and simplification of bumping process by
electroplating for three dimensional stacking of Si dice were investigated. The TSV was prepared on a Si wafer by deep
reactive ion etching, and SiO,, Ti and Au layers were coated as functional layers on the via wall. In order to increase
the filling rate of Cu into the via, a periodic-pulse-reverse wave current was applied to the Si chip during electroplating.
In the bumping process, Sn-3.5Ag bumping was performed on the Cu plugs without lithography process. After
electroplating, the cross sections of the vias and appearance of the bumps were observed by using a field emission scanning
electron microscope. As a result, voids in the Cu-plugs were produced by via blocking around via opening and at the
middle of the via when the vias were plated for 60 min at -9.66 mA/cm? and -7.71 mA/cm?, respectively. The Cu plug

with a void or a defect led to the production of imperfect Sn-Ag bump which was formed on the Cu-plug.
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Fig. 1. Schematic illustration of an electroplating unit.
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Fig. 2. Defect creation by overgrowth of Cu around via opening.
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Fig. 3. Void creation by over-growth of electro-deposited Cu at the
middle point of via.
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Fig. 6. Defects in a Cu-plug; (a) cross section and (b) top view.
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