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Abstract: Surface roughness and wafer-level thickness distribution of the non-cyanide Au bumps were
characterized with variations of the electroplating current density and the bath temperature. The Au bumps,
electroplated at 3mA/cm’® and SmA/cm?, exhibited the surface roughness of 80~100nm without depending
on the bath temperature of 40°C and 60°C. The Au bumps, electroplated with 8mA/cm? at 40°C and 60°C,
exhibited the surface roughness of 800nm and 80~100nm, respectively. Wafer-level thickness deviation
of the Au bumps became larger with increasing the current density from 3mA/cm?® to 8mA/ecm>. More
uniform thickness distribution of the Au bumps was obtained at a bath temperature of 60°C than that of
40°C.
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Fig. 1. Schematic illustration for bump-array positions on a wafer to measure the Au bump size and height.
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Fig. 2. Actual sizes of phototesist(PR) patterns measured on each bump-array position along (a) horizontal and (b) vertical
directions, and the Au bump sizes measured along (c) horizontal and (d) vertical directions.

Fig. 3. Optical micrographs of the Au bumps electroplated at 40°C with a current density of (a) 3ImA/em?, (b) SmA/em?,
and (c) SmA/em?.
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Fig. 4. Optical micrographs of the Au bumps electroplated at 60°C with a current density of (a) 3mA/em?, (b) SmA/

em?, and (c) 8mA/cm’.
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Fig. 6. Height distribution of the Au bumps electroplated at 60°C: (a) horizontal and (b) vertical directions (current density:
3mA/cm?), (c) horizontal and (d) vertical directions (current density: SmA/cm?), () horizontal and (f) vertical
directions (current density: 8mA/cm?)
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